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GENERAL COMMENTS 

Thank you for the opportunity to. review the Revised Draft Feasibility Study for Soil and 
Groundwater at the Lower Subase, Naval Submarine Base - New London dated September 2001. 
The Revised Feasibility Study (FS) embodies extensive revisions from the earlier draft, dated 
July 1999. EPA reviewed the document with particular attention to compliance with the NCP 
and to its accommodation of the comments on the previous draft. Detailed comments are 
provided in Attachment A. 

1. As you know, EPA provided extensive comments on the previous draft on 26 October 1999. 
It is disappointing that virtually no progress has been made after two years have passed and 
we are still grappling with similar issues. Moreover, EPA also wrote the ARARs tables for 
the Navy and provided them in October 1999 so it is unclear why they were not included in 
the revised draft. 

The Revised Draft FS generally embodies the revisions requested and/or discussed in Navy's 
Response to Comments from the U.S. Environmental Protection Agency on the Draft 
Feasibility Study for Soil and Ground Water, dated February 2000. Of particular note is 
major revision of the remedial alternatives considered. As per the Comments on the Draft 
version, the Revised Draft considers a broader range of technologies for the cleanup of 
contaminated soils, including considerably more aggressive alternatives. This enriches the 
options that might be considered for soils remediation. 

Response-The Lower Subase Feasibility Study (FS) is a complex document, encompassing 
many sites and numerous remedial alternatives. Many internal meetings have been held 
throughout the process of writing this Revised Draft and many more will probably be held to 
complete this document and potential remedial actions. While we acknowledge that this is a 
work-in-progress, we also think that significant strides have been made toward its 
completion. Due to the complexity of this document, we will most likely need to schedule a 
technical review meeting for the purpose of discussing this document and any outstanding 
comments that may exist. The Navy looks forward to jointly resolving these issues and 
moving forward toward remedial action at the Lower Subase. 
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2. 

3. 

The exclusion of the ARAR tables from the document was an oversight. Because the 
remedial alternatives have been revised since the original draft, we have revised the ARAR 
tables. The revised ARAR tables are included as Attachment B to these response to 
comments. 

A major change in the Revised Draft is evident in the treatment of groundwater remediation. 
In the previous draft, exceedances of groundwater quality criteria were discussed for Zones 1, 
3,4, and 7; a number of cleanup technologies for groundwater were screened; and several 
technologies were retained for further evaluation. Those retained were evaluated for 
application in Zone 4, which had exhibited elevated levels of TPH (up to 5400 micrograms 
per liter) and lead (up to 2760 J micrograms per liter) in groundwater. In the Revised Draft, 
the summary of results from previous investigations (sec. 1.4) makes passing mention of 
groundwater contamination, and no ground-water cleanup technologies are considered (e.g., 
Table 2-22). The text should be modified and/or expanded to develop the rationale behind 
this conclusion. This would help to set the stage for section 3, in which no mention is made 
of groundwater contamination, which represents a major departure from the earlier Draft. 
The discussion of the rationale behind dropping groundwater remediation at this point should 
include any arguments that might tend to mitigate concerns for various elevated detections 
reported in earlier investigations. For example, it is noted that lead was found in 
groundwater in Zone 4 in well NESOl 1 at 2760 J micrograms per liter in March 1994, and 
was a cause for some concern. However, this was an unfiltered sample, and a filtered sample 
taken at the same time yielded only 10.9 J micrograms per liter lead. Subsequent sampling 
and analyses found a maximum of 14.4 J micrograms per liter lead in this well. Thus, there 
is a rather strong argument that the very high lead detection was associated with turbidity in 
the unfiltered sample. Wherever possible, this type of argument should be offered to support 
the decision to drop consideration of groundwater remediation in the FS. 

Response-The text in Section 1.4 includes a summary for each zone on ground water. 4 
6 

Chapter 1 is intended to be a background review of applicable information. Chapter 2, 
specifically Sections 2.3.4 and 2.3.5, clearly outline the approach to ground-water assessment 
and remediation. The Navy would be happy to discuss this with EPA at the next technical 
review meeting (date to be determined). 

We recommend the development of an additional decision tree for inclusion in Section 2. 
Figure 2- 1 does not clearly illustrate the methodology for PRG derivation. The decision tree 
should clearly present the final PRG selection from the different ARAR driven and risk-based 
preliminary remediation goals (Connecticut Industrial Direct Exposure Criteria, risk-based 

- PRGs, state-mobility criteria, and dilution adjusted mobility criteria). This decision tree 
should illustrate the process by which the PRG was selected for each COC in each hot spot 
area. The decision tree should be streamlined by exclusion of the residential criteria that 
have been eliminated from consideration previously. 

Response-The figure identified in Chapter 2 (Figure 2- 1) is essentially the same figure 
which was used in the Site 20 - Area A Weapons Center. The figure identifies the process by 
which constituents of concern (COCs) were selected, and preliminary remediation goals 
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(PRGs) developed. A second figure, Figure 2-2, is proposed to be added to this FS to further 
clarify the decision process. This new figure has been included with these response to 
comments for your review and consideration (Attachment C). 

4. In addition, the text of Section 2 should verbally describe the process for selection of the 
specific PRGs for specific COCs in each hot spot area. Examples should be provided using 
actual COCs. A recommended example to be provided is lead in Zone 4 (i.e., please describe 
the process by which the final PRG was derived (in mg/kg for lead in Zone 4.) 

Response-Chapter 2 will be revised to include a discussion of the process used to identify 
the cleanup target for each COC for each zone. 

5. Finally, to clarify the selection of PRGs between ICDEC values and the calculated risk-based 
PRGs, please include a summary column in Table 2-12 that identifies which of the potential 
PRGs was selected for each COC from the values presented in this table. 

Response-Table 2-12 will be revised to include a column which indicates which PRG was 
selected as the cleanup target for each COC from the values presented in this table. 

6. Development of a clean-up goal for lead should be based on a risk-based value. The 1,000 
mg/kg value cited in Table 2-8 and 2- 11 is not a currently recommended OSWER directive 
value. The most current screening level in effect for lead in soil at commercial/industrial 
(i.e., non-residential) sites is 710 mg/kg (EPA, 2001). Screening levels are conservative 
levels below which there is little concern; however, they are not necessarily equivalent to 
cleanup levels or PRGs. It is stated in EPA (2001) that PRGs in the range of 710-1712 
mg/kg would be obtained if default exposure assumptions for commercial/industrial workers 
were used in the adult blood lead model. The adult lead model should be used to develop a 
site specific risk-based PRG for lead. 

Response-The Adult Lead Model has been used to derive site-specific risk-based PRGs for 
commercial workers and construction workers for lead in Zones 4 and 7. These values are 
1,550 mg/kg for commercial workers and 1,150 mg/kg for construction workers. The Model 
results are attached for your review as Attachment D. Tables 2-7, 2-8, and 2-l 1 will be 
revised to reflect this change. 

7. The Introductory Section for the Development of Remedial Alternatives for each Zone 
(Sections 4 through 10) should be clarified. It is uncertain how the contaminants listed in the 
introductory sections which were detected at levels exceeding the Dilution-Adjusted 
Pollutant Mobility Criteria and Connecticut Pollutant Mobility Criteria compare to Table 2- 
16. It appears that not all chemicals exceeding either criteria and listed in Table 2- 16 are 
listed in the specific Development of Remedial Alternatives Section. 

Respanse-It was the intent of the Introductory sections for the Development of Remedial 
Alternatives for each Zone (Chapters 4 through 10) to identify the contaminants of concern in 
soil that require evaluation of remedial alternatives for protection of ground water due to 
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pollutant mobility from soil under Connecticut RSRs. Additional discussion will be provided 
to clearly demonstrate the relationship between the contaminants listed in the Remedial 
Alternatives Sections and Table 2-16 in Chapter 2. Under Connecticut RSRs, soil at a site 
must be remediated to a level that complies with the Pollutant Mobility Criteria (PMC). 
Alternatively, with approval of the Commissioner, site-specific dilution factors can be 
calculated and used to modify the standard PMC and develop site-specific dilution-adjusted 
PMC. Given approval by the Commissioner, the dilution-adjusted PMC replace the standard 
PMC, except in the case of total petroleum hydrocarbons (TPHs) which cannot be adjusted 
for dilution. Chapters 4 through 10 have been prepared with the assumption that the 
proposed dilution factors will receive approval from the Commissioner. A request for this 
approval has been submitted and is undergoing review by the CTDEP. Therefore, the 
individual remediation alternatives sections for each zone lists TPH where it exceeds 
standard PMC and lead where it exceeds dilution-adjusted PMC. All other soil contaminants 
(PAHs) that exceeded standard PMC are excluded from further consideration as they do not 
exceed the dilution-adjusted PMC. 

8. All mention of TPH in the document should be removed since CERCLA does not regulate 
petroleum. To the extent TPH was incorporated into any risk assessment it should be 
removed and the risk assessment revised. Regulation of TPH on the site is through state 
action (which may or may not be coordinated with remedial actions the Navy makes on the 
site under CERCLA). 

/il 
4 

Response-Although TPH is not regulated by CERCLA, the PMC are defined in Chapter 2 
as an ARAR under the Connecticut RSRs and, therefore, TPHs should be included as part of 
this document. It is the Navy’s intent to pursue remediation of non-CERCLA regulated 
COCs along with CERCLA-regulated COCs as this would be more cost effective and 
efficient. Removal of TPH from this document would require the Navy to pursue 
development of other documents to satisfy the CT RSRs, when currently, this FS can address 
both CERCLA and non-CERCLA-regulated COCs. The risk assessment performed in the RI 
has already been approved and would not subsequently be changed. TPH was not included in 
the RI risk assessment, and not subsequently included in the risk-based PRG development 
performed in the FS. The Navy would be happy to discuss this with EPA at the next 
technical review meeting. 

9. There is no discussion of monitoring as part of the potential remedial actions. Anytime waste 
is left in place monitoring is required until it is shown to no longer be a risk. ARARs relating 
to monitoring should be included. Monitoring of the adjacent surface water/sediment in the 
Thames River should also be included. There also has to be a monitoring plan for the 
institutional controls, whereby there is, at a minimum, yearly inspection and certification that 
the controls are in place and that no violations have occurred. 

Response-It was determined that through the application of risk-based PRGs for soil and 
ground water, execution of dilution-adjusted PMC and Alternate Surface Water Protection 
Criteria, and hazardous waste regulations, ground-water monitoring is not required. This 
determination was-made due to the fact that no COC will be left in place above the dilution- 
adjusted PMC, Alternate Surface Water Protection Criteria, or hazardous waste regulations. 
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Only limited concentrations exceeding the Direct Exposure Criteria are proposed to be left in 
place. These concentrations are in soils that will meet the CTDEP definition of inaccessible 
soils. As indicated throughout the preparation of the Draft and Revised Draft FS for the 
Lower Subase, the Thames River is not part of the FS, and monitoring of the Thames River 
would not be performed. Institutional controls are included in each alternative for each zone, 
except for the No Action Alternative. It is implied that once the Record of Decision is 
signed, inspection or confirmation of institutional controls will be implemented as per the 
Record of Decision. 

10. Concerning use of the Connecticut Remediation Standard regulations as an ARAR. EPA has 
adopted the use of the numerical standards in the regulations as an ARAR. To the extent that 
the Navy proposes using any’alternative standards that may be allowed under the regulations, 
it is EPA’s position that under CERCLA EPA makes all interpretations of how a state 
standard will be implemented for a remedy. Therefore, EPA needs to review and approve 
any alternative standard proposed by the Navy before it is incorporated into the FS. Any 
proposed dilution-method PMCs or SWPC proposed by the Navy are not yet valid until EPA 
approval is obtained. Lacking such an approval, the Navy needs to meet the published PMCs 
and SWPCs in the state regulations. 

Response-As discussed in the response to General Comment No. 7, the Navy still believes 
that the dilution-based PMC approach is appropriate in this document and would be happy to 
discuss this with EPA at the next technical review meeting. 

11. In the Zones where hazardous waste (lead) has been identified, all such contamination must 
be addressed under the standards of RCRAKT Hazardous Waste Management Regulations. 
This means that when removal is proposed, all the hazardous waste must be removed above 
and below the groundwater level (this may entail dewatering the excavation area and treating 
the removed groundwater before discharge into either the POTW or surface waters). No 
hazardous waste can be left in place (even small amounts) unless it is capped or otherwise 
addressed under the applicable hazardous waste standards. Land use controls are insufficient. 
Any remaining lead in the soil after the hazardous waste is removed that still exceeds the 

state remediation standards should be addressed under those regulatory requirements (which 
could include institutional controls to allow lead to remain above residential, but below 
industrial levels). 

Response-Where technically practical, it is the Navy’s intent to effectively remove waste 
that exceeds the hazardous waste characterization. Currently, the FS focuses on the known 
contamination as defined in the Final RI. The data do not suggest that excavation beneath the 
ground-water table will be required in any of the proposed alternatives. In addition, general 
excavation practices would not be feasible at the Lower Subase (due to the extensive network 
of subsurface utilities). De-watering in a tidally-influenced area would not be feasible due to 
the recharge of ground water from the Thames River, coupled with the inability to install 
sheeting and shoring due to extensive utilities. 

5 



12. The Navy needs to include ARARs tables for each option which discussed exactly how the 
proposed alternative will satisfy the ARAR. Section 2 of the FS does not serve this purpose, 
in part because it does not list all of the ARARs and because it lumps all of the proposed 
remedial actions together. In its comments to the first draft of the FS EPA supplied the Navy 
with ARARs Tables for each alternative. 

Response-The Navy has prepared the enclosed ARAR tables for your review 
(Attachment B). The Navy would be happy to discuss any concerns or comments that you 
may have on these revised tables at the next technical review meeting. 

13. Throughout the document (except for the No Action alternatives) under the “Evaluation - 
Overall Protection of Human Health and the Environment” subsection, when the Navy 
makes the statement that “No ecological risks were identified onsite at Zone -” add a second 
sentence: “Monitoring of the site and the adjacent Thames River will allow the Navy to 
determine that no future ecological risk is posed by wastes left in place.” 

Response-The Thames River is not included in this FS, and evaluation of current or future 
ecological impact is not addressed in this document, therefore, no additional monitoring of 
the Thames River will be added. Based on the dilution-adjusted PMC and alternate Surface 
Water Protection Criteria included in the FS, no ground-water monitoring is required as the 
ground water does not exceed the alternate criteria. The Navy would be happy to discuss 
EPA’s concern at the next technical review meeting. 

14. Throughout the document (except for the No Action alternatives) under the “Evaluation - 
Compliance with ARARs” subsection, in the last sentence insert “chemical-specific,” before 
“location-specific.” 

Response-The requested text will be added to the Draft Final revision of the FS. 

15. Throughout the document (except for the No Action alternatives) under the “Description - 
Institutional Controls” subsection, add a new sentence: “There shall be at least a yearly 
inspection and certification of the compliance status of all land use controls.” 

Response-Appropriate text will be added to the section discussing institutional controls 
outlining annual maintenance and inspection activities of the institutional controls. 
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ATTACHMENT A 

SPECIFIC COMMENTS 

nwronmen 

be remedlated. Is it the Na osition that the chromium found at Zone 1 is not from 

should not be remediated. Is it the Na osition that the chromium and anti 

A-l 



ATTACHMENT A (Continued) 

In summary, the weight-of-evidence indicated that there are low-to-moderate potential 
risks to sediment-dwelling organismsfrom COCs in Zone 4 sediment. That is, although 
some generic, conservative ecotoxicological benchmarks were exceeded, site-spec$c 
eco-risk measurement endpoints indicated that no signtficant effects on the benthic 
aquatic community have occurred. 

In summary, the weight-of-evidence indicated that there are low-to-moderate potential 
risks to sediment-dwelling organism from COCS in Zone 4 sediment. However, 
consistent with interpretative guidance by the developers of ER-Ls and ER-MS (Long 
and MacDonald 1998), acceptable risk is foundfor benthic organisms for the following 
reasons: 

1. While five metals exceeded the ER-L, no metals exceeded its ER-M in Zone 4 
sediments. As noted in Long and MacDonald (1998) “The ERL and TEL 
values were not intended to be used as tools for predicting adverse biological 
effects. Therefore, samples in which chemical concentrations exceeded l&v- a 
range guidelines but none in the mid-range values should be viewed as ,‘. 
medium-low or medium-high in priority. ” 

2. Only one organic chemical (benzolalpyrene) exceeded the ER-L. This s&me 
chemical also slightly exceeded the ER-M screening value. Many cases of a 
single chemical found exceeding the ER-M are shown in Long and MacDonald 
(1998) in which this same condition occurred, but no toxicity was found. 

3. Site-specific Zone 4 sediment toxicity tests and bioaccumulation tests did not 
reveal any sign@ant toxicity or bioaccumulation. 

The ER-L and ER-M are designed to be conservative screening values, and exceedance 
of any specific one of these values is not meant to imply that the sediments are toxic to 
sediment-dwelling organisms. Rather, they are used as indicators with which to weigh 
and rank sediments. In this situation, Zone 4 exhibited no toxicity in site-specific tests. 
Consequently, risks to sediment-dwelling organisms are acceptable in Zone 4. 

Additional Reference: 
1998. Recommended uses of empirically derived, 

arine and estuarine ecosystems. Human and Ecological 
. , 

not match the numbers presented in Table 4-j 9 of 
r 1998). The correct hazard index numbers are 

nvestigatlon report 

A-2 



ATTACHMENT A (Continued) .,. 

I 

the Incremental Cancer Rsk for Total Risk from Soil for full-time em ee in Zone 2 as 

specific ARAR tables 

should clarify that e published values in the tables are ARARs. In the 2” paragraph 
two sentences since EPA’s jurisdiction under CERCLA gives the 

etermine whether the site-specific dilution factors under 22a-133k- 

y EPA). There also may 

Rs for the Lower Subase. 



ATTACHMENT A (Continued) 

Clean Water Act, 

il below the groundwater needs to be treated before discharge into either a POTW or 

haveanyexcavafion alternatives involve? the 

osed). Bullets should be added if capping is proposed and for the prohibition on 
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ATTACHMENT A (Continued) ‘: ..I -. 

redicted blood lead levels 

human health risk-based PRGs were derived for each COC identified in soil for each 

s are presented in Table 2-4 

paragraph does not fully present all of these COCs as in T$Je y 

g; maximum was 
concentration m su 

These resulted in blood lead levels below EPA’s tar 
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ATTACHMENT A (Continued) 

Connecticut Residential Direct Exposure Criteria (RDEC), and risk-based PRGs 
corresponding to a cancer risk of 10m5 or hazard index of 1. Although the 10m5 risk value is 

for Zone 3. Provide the basis for the 1,000 mg/kg PRG for lead in commercial/industrial 
area (for construction worker and full-time employee exposure). Tables 2-8 and 2-l 1 
indicate that the proposed PRGs for lead are 400 mg/kg for residential and 1,000 mg/kg for 
the construction worker and full-time employee. According to OSWER Directive ##9200.4- 

PRGs for lead-based PRGs on the Adult Lead Model. Please see response to General 

tool currently available for predicting the potential blood lead levels of children exposed to 
lead in the environment. The screening level of 400 mg/kg for residential area was 
calculated with the IEUBK model and can be used as lead PRG for this site as in the tables. 
However, the FS provided no basis for calculating and using 1,000 mg/kg as lead PRG for 

of the State Remediation Standard for develo PRG is not based on risk, but on the fact 
en adopted as ARARs 
Standard PRGs should 



ATTACHMENT A (Continued) 

located within the Lower Subase and no remedial ac for the shore or the 

sample exceeds hazardous waste thresholds under RCRAKT Hazardous Waste 

sample results were 

reatment heading in theIn 
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ATTACHMENT A (Continued) 

incorrectly treated as a cancer slope factor in the PRG calculation. The appropriate ri& 
based PRG should approach the concentration of the ICDEC value, 610 mgkg. The I t i 
following equation should have been applied to the PRG calculation: -._ . 

THIxBWxATx365 

is not a COC in soil at Zone 1 and 

ercury is a non-carcinogen an 



ATTACHMENT A (Continued) 

Although selective excavation and disposal achieves the onsite remedial goal of 
reducing the toxicity, mobility, and volume of contamination, it does not meet the 

iscussmg momto 
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ATTACHMENT A (Continued) 

. ..to meet applicable state remediation standards for any contamination that is lefr in 

and disposal achieves the onsite remedial goal of 
, and volume of contamination, it does not meet the 

with federal risk stan 

hazardous constituents are identified disposal will at an offsite, licen 
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ATTACHMENT A (Continued) 

Comment I 

alternatives includes” to “Alternatives 2-5 include monitoring and” and insert “current ‘hnd” 
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ATTACHMENT A (Continued) 

e envuonmen 

left in place, monitoring of alternative involving capping to assess the successful functioning 
of the cap, monitoring of the adjacent Thames River (to show that there is no future 
ecological risk to the river), and establishing a monitoring and certification program to 
document (at least yearly) compliance with institutional controls. The specific comments 
regarding monitoring issues are not repeated again but should be incorporated throughout 

the text and the tables, 
implementability and 

the Direct Exposure Criteria or risk-based PRGs, and would meet the 
for isolated soils. Therefore, monitoring of ground water would not b 

condition. Since con 
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ATTACHMENT A (Continued) 

eds to meet the standard 

Throughout the individual evaluation of the remedial alternatives, it should be clarifie&that 
for all alternatives except Alternative 1 (No Action), all hazardous waste will be remoyed 1 
from the site (to whatever depth it is found, including below the water table). Hazard&s 
waste can only be left in place (even in areas of limited accessibility) if it is treated ore;, , 

compliant with applicable Hazardous Waste Management 
water from dewatering contaminated soil below the water 
ground water dewatered from the hole is treated in compliance wl 
hazardous waste management standards; that a containment system be designed (including 
placement outside of the loo-year floodplain) that would meet hazardous waste standards; 
and that the cost of such a system for hazardous material management and dewatering be 
incorporated in the specific costs for all the alternatives (except Alternative 1 - No Action) 

Although Alternative 2, through selective excavation and disposal, achieves the o&&e, 
remedial goal of reducing the toxicity, mobility, and volume of contamination, it does 

Remove the first two sentences and the last sentence (removal and institutional controls are 

Although Alternative 2. through selective excavation and disposal, achieves the onsire 
remedial goal of reducing the toxicity, mobility, and volume of contamination, it does 
not meet the preference for treatment. 

. . . 

e environment. 
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ATTACHMENT A (Continued) .~I 
il. 
VJ,. 

ecific ARARs because it would not address the lead above PRGs.” 

Although Alternative 2, through selective excavation and disposal, achieves the onsite 
contamination it does 

placeholder to sho.k that 
.., 
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TABLE 4-3 ASSESSMENT OF CHEMICALSPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 1, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Regulations 

Regulationsof Apxies. RCSA = 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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Table 4-4, Page 1 of 1 
EA Engineering, Science, and Technology January 2002 

TABLE 4-4 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 1, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

n to Attain Applicable or 

FEDERAL 
There are no federal location-specific applicable or relevant and appropriate requirements. 

STATE OF CONNECTICUT 
There are no state location-soecific au&able or relevant and auurotxiate reuuirements. 

-.. :..L . 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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Table 4-5, Page 1 of 1 
EA Engineering, Science, and Technology January 2002 

TABLE 4-5 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 1, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Action to Be Taken to Attain Applicable or 

STATE OF CONlVJXTICUT 
There are no state action-specific applicable or relevant and appropriate requirements. I 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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Table 4-6, Page 1 of 1 
EA Engineering, Science, and Technology January 2002 

TABLE 4-6 ASSESSMENT OF CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSITE DISPOSAL, AND INSTITUTIONAL CONTROLS 
ZONE 1, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

FEDERAL 

excavatton and offsite 

contaminants in soil to industrial standards through 
excavation and offsite disposal. Institutional controls 
would prevent future residential use and limit 

RCSA 22a-133k- mobility criteria for contaminants in the soil to industrial standards through 
excavation and offsite disposal. Institutional controls 
would prevent residential use and limit construction 

NOTE: CGS = Connecticut General Statutes. 
RCSA = Regulations of CC c 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 



Project No.: 296.0090 
Revision: DRAFT FINAL 

EA Engineering, Science, and Technology 
Table 4-7, Page 1 of 1 

January 2002 

TABLE 4-7 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSITE DISPOSAL, AND INSITTUTIONAL CONTROLS 
ZONE 1, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

racticable alternatives are available. 
All activities associated with excavation will be designed 
to ensure or minimize impacts to protected habitats. 

‘llama River is not expected during the 
lfan accidental discharge does occur, 
set forth will be followed to mitigate and 

Act federal actions result in control or structural 

are-a. As a result, activi 
a Coastal Site Plan that 
beneficial effects of the 

continued existence of state-listed endangered Resources Manager will be notified. The Natural 
or threatened species, or adversely modify or Resources Manager will determine whether additional 
destroy their habitat. surveys must be completed prior to remedial actions. In 

addition, state officials will be consulted prior to any 

CFR = Code of Federal Regulations. 
CGS = COMWtiCUt General statutes. 

> Regululncies. RCSA = - _ 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 4-8 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSlTE DISPOSAL, AND lNSTlTUTIONAL CONTROLS 
ZONE 1, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Erosion and Sediment Control 

NOTE: RCSA = Regulations of Connecticut State Agencies. 
CGS = COMEtkIlt General statutes. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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Table 4-9, Page 1 of 1 
EA Engineering, Science, and Technology January 2002 

TABLE 4-9 ASSESSMENT OF CHEMICALSPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, OFFSlTE DISPOSAL, CAPPING, AND INSTlTUTIONAL CONTROLS 
ZONE 1, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

contaminants in soil to industri 

contaminated soils. excavation, offsite disposal, and capping. Excavation 
and offsite disposal would remove contamination from 
the site. Capping would render any residual or deep soil 

NOTE: CGS = Connecticut General Statutes. 
RCSA = Reg&ions of COME 
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TABLE 4-10 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, OFFSITE DISPOSAL, CAPPING, AND INSTITUTIONAL CONTROLS 
ZONE 1, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

waters. Such discharges are not allowed if 
m&cable alternatives are available. 

All activities associated with excavation will he designed 

Act 
er protects fish and wildlife when 

federal actions result in control or structural 
Appropriate agencies would be consulted prior to 
excavation to minimize adverse effects to fish and wildlife 

area. As a result, activi 
a Coastal Site Plan that 
beneficial effects of the 

continued existence of state-listed endangered 
or threatened species, or adversely modify or 
destroy their habitat. 

ll determine whether additional 
eted prior to remedial actions. In 
will he consulted prior to any 

NOTE USC = United States Code. 
CFR = Code of Federal Regulations. 
CGS = Connecticut General Statutes. 
RCSA = - Regulations of Connecticu.encies. 
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TABLE 4-l 1 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, OFFSlTE DISPOSAL, CAPPING, AND INSTlTUTIONAL CONTROLS 
ZONE 1, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

NOTEz RCSA = Regulations of tiMe!ctiCUt State Agencies. 
CGS = COMCX%kUt &llCTid !htUkS. 
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TABLE 4-12 ASSESSMENT OF CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 4 - SELECTIVE EXCAVATION, EX SlTU SOIL WASHING, EX SITU STABILIZATION/SOLIDIFICATION, 
OFFSITE DISPOSAL, CAPPING, AND INSTlTUTIONAL CONTROLS 

ZONE 1, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

assessment to evaluate the potential contaminants in soil to industrial standards through 
carcinogenic hazards caused by exposure to excavation, chemical and physical soil treatment, offsite 

disposal, and capping. Institutional controls would 
prevent residential use and limit exposure to inaccessible 

excavation, chemical and physical soil treatment, offsite 
disposal, and capping. Institutional controls would 
prevent residential use and limit exposure to inaccessible 

RCSA 22a-133k- and pollutant mobility criteria for 
contaminated soils. 

contaminants in the soil to industrial standards through 
excavation, offsite disposal, and capping. Excavation, 
chemical and physical soil treatment, and offsite disposal 
would treat and remove contaminated soil from the site. 
Capping would render any residual or deep soil 
inaccessible. Institutional controls would prevent 
residential use, limit exposure to, and minimize mobility 

NOTE CGS = Connecticut General Statutes. 
1 
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TABLE 4-13 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 4 - SELECTIVE EXCAVATION, EX SlTU SOIL WASJrIING, EX SlTU STABILIZATION/SOLIDIFICATION, 
OFFSITE DISPOSAL, CAPPING, AND INSTlTUTIONAL CONTROLS 

ZONE 1, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

CPR Part 230 and 
33 CFR Parts 320- 

ations requm that the 
remedial action is the best practicable 

beneficial effects of the propose activities. 

hve requrements 0 

reviews. Local officials will be consulted before activities 

destroy their habitat. 
state officials will be consulted prior to any 

NOTE USC = United States Code. 
CFR = Code of Federal Regulations. 
CGS = COMeCtiCUt General statutes. 

fi RCSA = ~ 
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TABLE 4-14 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 4 - SELECTIVE EXCAVATION, EX SlTU SOIL WASHING, EX SITU STABILIZATION/SOLIDIATION, 
OFFSITE DISPOSAL, CAPPING, AND INSTlTUTIONAL CONTROLS 

ZONE 1, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Control Act 

Erosion and Sediment Control Council on Soil 

NOTE: RCSA = Regulations of Connecticut State Agencies. 
CGS = Connecticut General Statutes. 

development, adoption, and 
of erosion and sediment con 

the substantive requirements set 
document to minimize runoff an 
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TABLE 4-15 ASSESSMENT OF CHEMICAGSPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 5 - SELECTIVE EXCAVATION, EX SITU SOIL WASHING, EX SITU STABILJZATION/SOLIDIFICATION, 
OFFSITE DISPOSAL, IN SITU SOIL VAPOR EXTRACTION, AND INSTITUTIONAL CONTROLS 

ZONE 1, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

assessment to evaluate the potential non- 
umnate exposure to 

contaminants in soil to industrial standards through 
excavation, ex situ and in situ soil treatment, and offsite 
disposal. Institutional controls would prevent future 

RCSA 22a-133k- mobility criteria for contaminants in the soil to industrial standards through 
excavation, chemical and physical soil treatment, and 
offsite disposal. Excavation, ex situ soil treatment and 
offsite disposal would remove contaminated soil from the 
site. In situ soil vapor extraction would remediate PAHs 
from deep soil. Institutional controls would prevent 

NOTE CGS = cOM+Z&Xlt General statutes. 
RCSA = B Regulations of thmcticut State Agencies. 
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TABLE 4-16 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 5 - SELECTIVE EXCAVATION, EX SITU SOIL WASHING, EX SITU STABILIZATION/SOLIDIFICATION, 
OFFSITE DISPOSAL, IN SITU SOIL VAPOR EXTRACTION, AND INSTlTUTIONAL CONTROLS 

ZONE 1, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Discharge to the Tlutmes River is not expected during the 
remedial action. If an accidental disch 

modification of a natural stream, body of from excavating floodplains or flood-prone areas. 

Act area. As a result, activrties at the site require 
a Coastal Site Plan that addresses adverse and 
beneficial effects of the propose activities. 

with the formal submissions and local 

or threatened species, or adversely modify or Resources Manager will determine whether additional 
destroy their habitat. 

NOTE USC = United States Code. 
CFR = Code of Federal Regulations. 
CGS = Connecticut General Statutes. 
RCSA = Re@of c 
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TABLE 4-17 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 5 - SELECTIVE EXCAVATION, EX SlTU SOIL WASHlNG, EX SITU STABILIZATION/SOLIDIFICATION, 
OFFSITE DISPOSAL, IN SITU SOIL VAPOR EXTRACTION, AND INSTITUTIONAL CONTROLS 

ZONE 1, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

quality standards and emission and soil vapor extraction activities. Excavation activities may 
produce fugitive dusts and vapors that will be monitored at all 
times. Vapor collection may he necessary during soil 
washing activities depending upon final solutions employed. 
Tbe soil vapor extraction unit will have emission of extracted 
gases. The unit will be designed with off-gas treatment, if 
necessary. All site emissions will be kept in compliance with 

NOTE RCSA = Regulations of Connecticut State Agencies. 
CGS = COMdCllt General statutes. 
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TABLE 4-18 SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FOR ZONE 1 
LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Alternative 1 
Criteria No Action 

OVERALL PROTECTIVENESS - HUMAN HEALTH 
Exposure to COCs in soil Would not address. 

OVERALL PROTECTIVENESS - ENVIRONMENT 
Potential offsite receptors Would not address; however, no 

significant risks to offsite 
ecological receptors at Lower 
Subase are present. 

Alternative 4 Alternative 5 
Alternative 2 Alternative 3 Selective Excavation, EX Situ Soil Washing, EX Situ Selective Excavation, EX Situ Soil Washing, En Situ 

Selective Excavation, Offsite Disposal, and Selective Excavation, Offsite Disposal, Capping, and Stabilization/Solidification, Offsite Disposal, Capping, Stabilization/Solidification, Offsite Disposal, In Situ Soil 
Institutional Controls Institutional Controls and Institutional Controls Vapor Extraction, and Institutional Controls 

Soil with COCs above ICDECs, 10e5 Risk-Based Soil with COCs above the 10“ Risk-Based PRGs , Soil with COCs above the 10e5 Risk-Based PRGs , Soil with COCs above the 10e5 Risk-Based PRGs , state 
PRGs , state PMCs, and Dilution-Adjusted PMCs state PMCs, and Dilution-Adjusted PMCs would be state PMCs, and Dilution-Adjusted PMCs would be PMCs, and Dilution-Adjusted PMCs would be excavated, 
would be excavated and disposed offsite, which excavated and disposed offsite, which would remove excavated, treated, and disposed offsite, which would treated, and disposed offsite, which would remove 
would remove associated risks to human heaith. associated risks to human health. Soil with COCs remove associated risks to human health. Soil with associated risks to human health. Soil with COCs above 
Risks to remedial phase workers would be above the state ICDECs will be capped to prevent COCs above the state ICDECs will be capped to the state ICDECs will be treated in situ to minimize/ 
minimized through proper construction and exposure risk to human health. Risks to remedial prevent exposure risk to human health. Risks to eliminate potential associated risks to human health and 
engineering safety practices. Signage would be phase workers would be minimized through proper remedial phase workers would be minimized through migration of COCs at Lower Subase. Risks to remedial 
protective limiting zone access. Institutional construction and engineering safety practices. proper construction and engineering safety practices. phase workers would be minimized through proper 
controls (ELUR) would control employee/site Signage would be protective limiting zone access. Signage would be protective limiting zone access. construction and engineering safety practices. Signage 
worker exposure beneath pavement, prevent future Institutional controls (ELUR) would control Institutional controls (ELUR) would control would be protective limiting zone access. Institutional 
residential site use, and provide protection employee/site worker exposure beneath pavement, employee/site worker exposure beneath pavement, controls (ELUR) would control employee/site worker 
through amendments if property was transferred. prevent future residential site use, and provide prevent future residential site use, and provide exposure beneath.pavement, prevent future residential site 

protection through amendments if property was protection through amendments if property was use, and provide protection through amendments if 
transferred. transferred. property was transferred. 

No significant risks to offsite ecological receptors No significant risks to offsite ecological receptors are No significant risks to offsite ecological receptors are No significant risks to offsite ecological receptors are 
are present or anticipated at Lower Subase during present or anticipated at Lower Subase during present or anticipated at Lower Subase during present or anticipated at Lower Subase during 
implementation of alternative. Removal of soil implementation of alternative. Removal and capping implementation of alternative. Removal, treatment, implementation of alternative. Removal and treatment of 
with COC concentrations above the zone’s of soil with COC concentrations above the zone’s and capping of soil with COC concentrations above soil with COC concentrations above the zone’s cleanup 
cleanup goals would reduce/eliminate potential for cleanup goals would reduce/eliminate potential for the zone’s cleanup goals would reduce/eliminate goals would reduce/eliminate potential for COC migration. 
COC migration. Proper safety controls would COC migration. Proper safety controls would potential for COC migration. Proper safety controls Proper safety controls would reduce/eliminate potential 
reduce/eliminate potential impact to offsite reduce/eliminate potential impact to offsite receptors. would reduce/eliminate potential impact to offsite impact to offsite receptors. 
receptors. receptors. 

Potential onsite receptors Would not address; however, no No significant risks to onsite ecological receptors No significant risks to onsite ecological receptors are No significant risks to onsite ecological receptors are No significant risks to onsite ecological receptors are 
significant risks to onsite are present or anticipated at Lower Subase during present or anticipated at Lower Subase during present or anticipated at Lower Subase during present or anticipated at Lower Subase during 
ecological receptors at Lower implementation of alternative. Removal of implementation of alternative. Removal and capping implementation of alternative. Removal, treatment and implementation of alternative. Removal and treatment of 
Subase are present. impacted soil would reduce/eliminate potential for of impacted soil quantities would reduce/eliminate capping of impacted soil quantities would impacted soil quantities would reduce/eliminate potential 

COC migration. Risks to onsite receptors during potential for COC migration. Proper safety controls reduce/eliminate potential for COC migration. Proper for COC migration. Proper safety controls would 
remedial work would be minimized through would reduce/eliminate potential for COC migration safety controls would reduce/eliminate potential for reduce/eliminate potential for COC migration and 
proper construction and engineering safety and potential impact to onsite receptors. ELUR would COC migration and potential impact to onsite potential impact to onsite receptors. ELUR would address 
practices. Signage would be protective by limiting address COCs in soil above residential cleanup goals. receptors. ELUR would address COCs in soil above COCs in soil above residential cleanup goals. 
zone access. residential cleanup goals. 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

Chemical-specific Would not achieve because no Would achieve compliance with ICDECs, 10m5 Would achieve compliance with ICDECs, lo-’ Risk- Would achieve compliance with ICDECs, lo-’ Risk- Would achieve compliance with ICDECs, 10.’ Risk-Based 
action specified. Risk-Based PRGs , state PMCs, and Dilution- Based PRGs , state PMCs, and Dilution-Adjusted Based PRGs , state PMCs, and Dilution-Adjusted PRGs , state PMCs, and Dilution-Adjusted PMCs, for soil. 

Adjusted PMCs, for soil. Institutional controls PMCs, for soil. Institutional controls would a&dress PMCs, for soil. Institutiona controls would address Institutional controls would address residual COCs in 
would address residual COCs in soil. residual COCs in soil. residual COCs in soil. soil. 

Location-specific Not applicable because no action Would be conducted in accordance with Would be conducted in accordance with Would be conducted in accordance with requirements. Would be conducted in accordance with requirements. 
specified. requirements. requirements. 

4ction-specific Not applicable because no action Would be conducted in accordance with Would be conducted in accordance with Would be conducted in accordance with requirements. Would be conducted in accordance with requirements. 
specified. requirements. requirements. 

VOTE: COC = Constituents of concern. 
ELUR = Environmental land use restriction, 
PRG = Preliminary Remediation Goals. 
PMC = Pollutant MobiIity Criteria. 
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c Alternative 1 
Criteria No Action 

LONG-TERM EFFECTIVENESS AND PERMANENCE 

Alternative 2 
Selective Excavation, Offsite Disposal, and 

Institutional Controls 

Alternative 4 Alternative 5 
Alternative 3 Selective Excavation, Ex Situ Soil Washing, Ex .‘%h.t Selective Excavation, Ex Situ Soil Washing, Ex Situ 

Selective Excavation, Offsite Disposal, Capping, and Stabilization/Solidification, Offsite Disposal, Capping, Stabilization/Solidification, Offsite Disposal, In Situ Soil 
Institutional Controls and Institutional Controls Vapor Extraction, and institutional Controls 

Magnitude of residual risk Current risks would remain. Excavation of COC-containing soil to industrial Excavation and capping of COC-containing soil to Excavation and capping of COC-containing soil to Excavation and treatment of COC-containing soil to 
cleanup goals would minimize/eliminate residual industrial cleanup goals would minimize/eliminate industrial cleanup goals would minimize/eliminate industrial cleanup goals would minimize/eliminate residual 
risk at Lower Subase for the long term. Proper residual risk at Lower Subase for the long term. residual risk at Lower Subase for the long term. Proper risk at Lower Subase for the long term. Proper treatment 
disposal of the affected soil at a licensed TSDF Proper disposal of the affected soil at a licensed treatment and disposal of the affected soil at a licensed and disposal of the affected soil at a licensed TSDF would 
would provide long-term protection to the TSDF and proper capping of remaining soil would TSDF and proper capping of remaining soil would provide long-term protection to the environment and 
environment and human health at large. Long- provide long-term protection to the environment and provide long-term protection to the environment and human health at large. Long-term risks at the site from 
term risks at the site from residual COCs would be human health at large. Long-term risks at the site human health at large. Long-term risks at the site from residual COCs would be adequately addressed through 
adequately addressed through institutional from residual COCs would be adequately addressed residual COCs would be adequately addressed through institutional controls. 
controls. through institutional controls. institutional controls. 

Adequacy and reliability of Not applicable because no Active strategy. Selective excavation and disposal Active strategy. Selective excavation, capping and Active strategy. Selective excavation, treatment, Active strategy. Selective excavation, treatment, disposal, 
controls controls are specified. of impacted soil would be a reliable method to disposal would be a reliable method to mitigate capping and disposal would be a reliable method to and in situ treatment would be a reliable method to 

mitigate COCs above the industrial cleanup goals. COCs above this alternative’s industrial cleanup mitigate COCs above this alternative’s industrial mitigate COCs above this alternative’s industrial cleanup 
Institutional controls would be reliable and goals. ELUR would be reliable and suitable to cleanup goals. ELUR would be reliable and suitable to goals. ELUR would be reliable and suitable to control 
suitable to control access and activity at the site. control access and activity at the site. Site planned to control access and activity at the site. Site planned to access and activity at the site. Site planned to remain for 
Site planned to remain for industrial use for Naval remain for industrial use for Naval Submarine Base, remain for industrial use for Naval Submarine Base, industrial use for Naval Submarine Base, New London, 
Submarine Base, New London, Connecticut. New London, Connecticut. New London, Connecticut. Connecticut. 

REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH TREATMENT 

Treatment processes used and No treatment included. Selected soil would be excavated and disposed of Select quantities of soil would be excavated and Select quantities of soil would be excavated, treated Select quantities of soil would be excavated, treated 
materials treated at an offsite, licensed facility. Any necessary disposed of at an offsite, licensed facility. Any through a method of ex situ soil washing and/or ex situ through a method of ex situ soil washing and/or ex situ 

treatment of the disposed soil will be the necessary treatment of the disposed soil will be the stabilization/solidification, and disposed of at an stabilization/solidification, and disposed of at an offsite, 
determined by the TSDF. determined by the TSDF. The remaining quantity of offsite, licensed facility. The remaining quantity of licensed facility. The remaining quantity of affected soil 

affected soil onsite would be capped. affected soil onsite would be capped. onsite would be treated in situ via soil vapor extraction. 

Hazardous material destroyed or 
treated 

Type and quantity of residuals 
remaining after treatment 

No treatment included. Natural Soil with COCs above industrial cleanup goals Select quantities of soil with COCs above industrial Select quantities of soil with COCs above industrial Select quantities of soil with COCs above industrial 
attenuation of COCs in soil and would be disposed at offsite, licensed TSDF, with cleanup goals would be disposed at offsite, licensed cleanup goals would be treated through a method of ex cleanup goals would be treated through a method of ex situ 
sediment would occur, but would any necessary treatment to be determined and TSDF, with any necessary treatment to be determined situ soil washing or ex situ stabilization/solidification, soil washing and/or ex situ stabilization/solidification, and 
not be verified. conducted by disposal facility. and conducted by disposal facility. The remaining and disposed of at an offsite, licensed facility. The disposed of at an offsite, licensed facility. The remaining 

quantity of affected soil onsite would be capped. remaining quantity of affected soil onsite would be quantity of affected soil onsite would be treated in situ via 
capped. soil vapor extraction. 

No treatment included. Natural All efforts will be made to ensure selective All efforts will be made to ensure selective All efforts will be made to ensure selective excavation All efforts will be made to ensure selective excavation 
attenuation of COCs in soil and excavation would be complete and no residual excavation would be complete and no residual would be complete and no residual affected soil would would be complete and no residual affected soil would 
sediment would occur, but would affected soil would remain at Lower Subase. affected soil would remain at Lower Subase. remain at Lower Subase. Excavated material would be remain at Lower Subase. 
not be verified. Excavated material would be disposed/treated Excavated material would be disposed/treated offsite. treated and disposed. Impacted inaccessible soil 

offsite. Impacted inaccessible soil intentionally left in place intentionally left in place would be treated via capping. 
would be treated via capping. 

Degree to which treatment is No treatment included. 
irreversible 

Statutory preference for treatment Does not satisfy. 

I NOTE: COC = Constituents of concern. 
ELUR = Environmental land use restriction. 
PRG = Preliminary Remediation Goals. 
PMC = Pollutant Mobility Criteria. 

Excavation and offsite treatment/ disposal of 
impacted soil would be irreversible. 

Satisfies, if impacted soil is treated at offsite 
TSDF. Does not satisfy, if excavated soil is 
disposed without treatment. 

Excavation and offsite treatment/ disposal of Excavation, treatment and offsite disposal of impacted Excavation, treatment and offsite disposal of impacted soil 
impacted soil would be irreversible. Capping of soil would be irreversible. Capping of select portion would be irreversible. In situ treatment of the remaining 
select portion of soil would be reversible. of soil would be reversible. impacted soils would be irreversible. 

Satisfies (for a portion of the soil), if excavated soil is Satisfies (for a portion of the soil), if excavation, soil Satisfies, if excavation, soil washing, 
treated at offsite TSDF. Does not satisfy if excavated washing and stabilization/solidification is selected. stabilization/solidification, and in situ SVE is selected. 
soil is disposed without treatment. Does not satisfy Does not satisfy for soil left in place and capped. 
for soil left in place and capped. 

-. 
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Alternative 1 
Criteria No Action 

;HORT-TERM EFFECTIVENESS 

‘rotection of site workers No new risks to site workers. 

‘rotection of community No new risks to the community. 

Alternative 2 
Selective Excavation, Offsite Disposal, and 

Institutional Controls 

Engineered safety controls would address 
potential risks to site workers during remedial 
activities. 
Engineered safety controls would address 
potential risks to the community during remedial 
activities. 

Alternative 4 Alternative 5 
Alternative 3 Selective Excavation, Ex Situ Soil Washing, Ex Situ 

Selective Excavation, Offsite Disposal, Capping, and Stabilization/Solidification, Offsite Disposal, Capping, 
Selective Excavation, EX Situ Soil Washing, Ex situ 

Stabilization/Solidification, Offsite Disposal, /tz situ So 
Institutional Controls and Institutional Controls Vapor Extraction, and Institutional Controls 

Engineered safety controls would address potential Engineered safety controls would address potential 
risks to site workers during remedial activities. risks to site workers during remedial activities. 

Engineered safety controls would address potential risks 
site workers during remedial activities. 

Engineered safety controls would address potential Engineered safety controls would address potential 
risks to the community during remedial activities. risks to the community during remedial activities. 

Engineered safety controls would address potential risks 
the community during remedial activities. 

rime to achieve remedial goals 

[MPLEMENTABILITY 
4bility to construct and operate 

Ease of conducting other actions, 
if needed 

kbility to monitor effectiveness 

Remedial goals would not be 
achieved. 

No action specified. 

Other actions readily 
implementable. 

Status of COC verified through 
monitoring and 5-year reviews. 

Remedial time required will be highly dependent 
on complexity of excavation due to proximity to 
underground utilities and structures. Excavation 
at this zone (with 5 impacted sites) would likely 
be completed within a relatively short time (less 
than one month). Transport of excavated SOi1 to 
an offsite TSDF, which would likely take place 
after stockpiling soil in order to accumulate an 
adequate volume of impacted soil, would require 
additional time. Institutional controls (including 
ELUR) would immediately address the risks. 

Readily implemented 

Other actions readily implementable. 

Effectiveness readily verified through monitoring 
and 5-year reviews. 

Remedial time required will be highly dependent on Remedial time required will be highly dependent 6n 
complexity of excavation due to proximity to complexity of excavation due to proximity to 

Remedial time required will be highly dependent on 

underground utilities and structures. Excavation at underground utilities and structures. Excavation at 
complexity of excavation due to proximity to undergroun 

this zone (with 5 impacted sites) would likely be this zone (with 5 impacted sites) would likely be 
utilities and structures. Excavation at this zone (with 5 

completed within a relatively short time. Transport completed within a relatively short time. Onsite 
impacted Sites) would likely be completed within a 

of excavated soil to an offsite TSDF, which would treatment and subsequent transport of excavated soil to 
relatively short time. Onsite treatment and subsequent 

likely take place after stockpiling soil in order to an offsite TSDF, which would likely take place after 
transport Of excavated soil to an offsite TSDF, which 

accumulate an adequate volume of impacted soil, stockpiling soil in order to accumulate an adequate 
would likely take place after stockpiling soil in order to 

would require additional time. Capping of 2 sites, as volume of impacted soil, would require additionai 
accumulate an adequate volume of impacted soil, would 

proposed, would likely be completed within a time. Capping of 2 sites, as proposed, would likely be 
require additional time. In situ soil vapor extraction is a 

relatively short time. Institutional controls (including completed within a relatively short time. Institutional 
long-term treatment technology and is expected to take 

ELUR) would immediately address the risks. controls (including ELUR) would immediately address 
some time to adequately treat impacted soils. Institutional 

the risks. 
controls (including ELUR) would immediately address the 
risks. 

Moderately impacted by Naval Base activities and Moderately impacted by Naval Base activities and Moderately impacted by Naval Base activities and 
schedules. schedules. schedules. 

Other actions readily implementable. Other actions readily implementable. Other actions readily implementable. 

Effectiveness readily verified through monitoring and Effectiveness readily verified through monitoring and 
S-year reviews. 5-year reviews. 

Effectiveness readily verified through monitoring and 5- 
year reviews. 

Ability to obtain approvals and 
coordinate with other agencies 

Unlikely to receive approval Likely to receive regulatory approval because Likely to receive regulatory approval. A select Likely to receive regulatory approval. A select 

because COCs will remain which impacted soil would be removed and risks quantity of impacted soil would be removed and risks quantity of impacted soil would be removed and 
Likely to receive regulatory approval because impacted 

exceed Connecticut ICDECs, 10.’ associated with COC concentrations would be associated with COC concentrations would be treated, mitigating risks associated with COC 
soif would be treated so that risks associated with COC 

mitigated. Institutional controls would address site mitigated. The remaining impacted, inaccessible soil concentrations. The remaining impacted, inaccessible 
concentrations would be mitigated. Institutional controls 

Risk-Based PRCs , state PMCs, would address site risks. 
and Dilution-Adjusted PMCs. risks. left in place would be treated via capping. soil left in place would be treated via capping. 

Institutional controls would address site risks. Institutional controls would address site risks. 

Availability of materials and Not applicable because no actions Readily available. Readily available. Readily available. Readily available. 

services included. 
-~~~~_ 
COST 
Capital Cost “ $0 $262,400 $225,600 $409,900 $427,700 

Annual Operation and $3,300 $11,600 $14,800 $I$,800 $71,600 
Maintenance Costs (Years (I-30) 

Total 30-Year Present Worth $68,200 $503,400 $532,000 $716,300 $1,914,000 
cost@ 

(a) Calculated at a 5 percent discount rate. 

Lower Subase 
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TABLE 5-3 ASSESSMENT OF CHEMICALSPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 2, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

NOTE: CGS = COMfKltiCUt t-herd Statutes. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 



Project No.: 296.0090 
Revision: DRAFT FINAL 

Table 5-4, Page 1 of 1 
EA Engineering, Science, and Technology January 2002 

TABLE 54 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 2, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

FEDERAL 
There are no federal hation-sue&c amkable or relevant and aomo~riate reauirements. I 

STATE OF CONNECTICUT 
‘here are no state location-soecific amlicable or relevant and CIDD~ODI~SI~CJ remirements. I 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 5-5 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 2, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

tiMedCUt Hazardous RCSA 22a49(c)lOO Applicable The Connecticut Hazatrlous Waste 
Management Regulations incorporate by 
reference the essential sections of the Code of 
Federal Regulations covering the Resource 
Conservation and Recovery Act. Any 
regulated waste identified must he remediated 
iD accordance with these re 

The regulations stipulate that any identified hazardous waste 
and associated media must either he capped or treated, or 
removed and disposed in a permitted hazardous waste 
landfill. This alternative would not comply with the 
requirements set forth in these regulations. 

or MMeCUCUt srace A@llCleS. 
r#. . . I. . 

I RCRA = Resource Conservation and Recovery Act. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 5-6 ASSESSMENT OF CHEMICAL4PECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSlTE DISPOSAL, AND INS~ONAL CONTROLS 
ZONE 2, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

contaminants in soil to industrial 
caused by exposure to excavation and offsite disposal. 

would prevent residential use and limit construction 

excavation and offsite disposal. Institutional controls 
revent residential use and limit construction 

contaminate4l soils. 

NOTE CGS = Connecticut General Statutes. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 5-7 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSlTE DISPOSAL, AND INSllTUTIONAL CONTROLS 
ZONE 2, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

waters. Such discharges are not allowed if 
racticable alternatives are available. 

All activities associated with excavation will be designed 

and Wildlife Coordination 16 USC Part 661 This Order protects fish and wildlife when ties would be cons 
Act federal actions result in control 

area As a result, activi 
a Coastal Site Plan that 
beneficial effects of the 

continued existence 
or threatened species, or adversely modify or Resources Manager will determine whether additional 
destroy their habitat. surveys must be completed prior to remedial actions. In 

addition, state officials will be consulted prior to any 

!mlE USC = United States Code. 
CFR = Code of Federal Regulations. 
CGS = COMtXtiCUt General statutes. 
RCSA = . ~xtlcut State Agencies. - 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 5-8 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSITE DISPOSAL, AND INSTlTUTIONAL CONTROLS 
ZONE 2, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Any regulated waste identified must be 
remediated in accordance with these 

hazardous waste onsite will be followed. In addition, all 

times. All site emissions will be 

NOTE: RCSA = Regulations of Connecticut State Agencies. 
RCRA = Resource Conservation and Recovery Act. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 5-9 ASSESSMENT OF CHEMICALSPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREM.ENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, EX SITU STABILIZATION/SOLIDIATION, 
OFFSITE DISPOSAL, AND INSTITUTIONAL CONTROLS 

ZONE 2, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

FEDERAL 

excavation chemical and 

contammants. 

contaminants in soil to industrial s 
caused by exposure to 

RCSA 22a-133k- mobility criteria for contaminants in the soil to indus 
excavation, and offsite disposal. 

NOTE: CGS = COMeCtiCUt General statutes. 
RCSA = RC - F 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 5-10 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, EX SITU STABILIZATION/SOLIDIATION, 
OFFSITE DISPOSAL, AND INSTITUTIONAL CONTROLS 

ZONE 2, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

CFR Part 230 and 
33 CFR Parts 320- 

remedial action. If au accidental discharge does occur, 

beneficial effects of the proposed activities. reviews. Local officials will he consulted before activities 

destroy their habitat. 
addition state officials will 

WTE: USC = United States Code. 
CFR = Code of Federal Regulations. 
CGS = COMCCtiCUt General statutes. 
RCSA = Regulations of COMC r 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 5-l 1 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, EX SITU STABILIZATION/SOLIDIFICATION, 
OFFSlTE DISPOSAL, AND INSTITUTIONAL CONTROLS 

ZONE 2, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Control Act 

Management Regulations incorporate by 
reference the essential sections of the Code 

ns covering the RCRA. 
identified must he 
ance with these 

waste will be excavated and stockpiled in accordance with 
these regulations. The hazardous waste will he 
stabilized/solidified so it is no longer considered hazardous 
waste. As a result, these regulation are not applicable to the 
transportation and disposal of site waste. 

of erosion and sediment control 

NOTE: RCSA = Regulations of Comxcticut State Agencies. 
RCRAA 

the substantive requirements set forth in this guidance 
document to minimize runoff and mi 

3 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 5-12 ASSESSMENT OF CHEMICALSPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 4 - SELECTIVE EXCAVATION, EX SlTU CHEMICAL REDUCTION-OXIDATION, 
OFFSITE DISPOSAL, AND INSTlTUTIONAL CONTROLS 

ZONE 2, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Reference Dose These are guidance values used in risk The alternative would eliminate exposure to 
contaminants in soil to industrial standards through 

carcinogenic hazards caused by exposure to excavation, chemical soil treatment, and offsite disposal. 

Jnstitutional controls would prevent future residential use, 
xposure to, and minimize mobility of residual 

NOTE CGS = COMeCtiCUt General statutes. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 5-13 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 4 - SELECTIVE EXCAVATION, EX SITU CHEMICAL REDUCTION-OXIDATION, 
OFFSITE DISPOSAL, AND lNSTlTUTIONAL CONTROLS 

ZONE 2, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

CFR Part 230 and 
33 CFR Parts 320- 

beneficial effects of the 

ve requmments 0 

reviews. Local officials will be consulted before activiti 

destroy their habitat. 

CFR = Code of Federal Regulations. 
CGS = COM&CUt General stahltes. 

RCsA = Re ations of Connecticut State A encies. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 5-14 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 4 - SELECTIVE EXCAVATION, EX SITU CHEMICAL REDUCTION-OXIDATION, 
OFFSITE DISPOSAL, AND INSTlTUTIONAL CONTROLS 

ZONE 2, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

anagement Regulations Management Regulations incorporate by 
reference the essential sections of the Code 

11s covering the RCRA. 
identified must be 
ance with these 

waste, will be excavated and stockpiled in accordance with 
these regulations. The hazardous waste will be treated, so it 
is no longer considered hazardous waste. As a result, these 
regulation are not applicable to the transportation and 
disposal of site waste. 

Control Act fugitive dusts and vapors 
. All site emissions will be 

development, adoption, and implementation 
of erosion and sediment control 

NOTE RCSA = Regulations of Connecticut State Agencies. 
RCRA = Resource Conservation and Recovery Act. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 5-1.5 SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FOR ZONE 2 
LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Alternative I 
Criteria No Action 

OVERALL PROTECTIVENESS - HUMAN HEALTH 
Exposure to COCs in soil Would not address. 

OVERALL PROTECTIVENESS - ENVIRONMENT 
Potential offsite receptors Would not address; however, no 

significant risks to offsite 
ecological receptors at Lower 
Subase are present. 

Potential onsite receptors Would not address; however, no 
significant risks to onsite 
ecological receptors at Lower 
Subase are present. 

Alternative 3 Alternative 4 
Alternative 2 Selective Excavation, EX .Siru Selective Excavation, Ex Situ Chemical Reduction- 

Selective Excavation, Offsite Disposal, and Stabilization/Solidification, Offsite Disposal and Oxidation, Offsite Disposal. and Institutional Controls 
Institutional Controls Institutional Controls 

Soil with COCs above the state dilution-adjusted Soil with COCs above the state dilution-adjusted Soil with COCs above the state dilution-adjusted PMC 
PMC would be excavated and disposed offsite, PMC would be excavated, treated and disposed would be excavated, treated and disposed offsite, which 
which would remove associated risks to human offsite, which would remove associated risks to would remove associated risks to human health. Risks 
health. Risks to remedial phase workers would be human health. Risks to remedial phase workers to remedial phase workers would be minimized through 
minimized through proper construction and would be minimized through proper construction and proper construction and engineering safety practices. 
engineering safety practices. Signage would be engineering safety practices. Signage would be Signage would be protective limiting zone access. 
protective limiting zone access. Institutional protective limiting zone access. Institutional Institutional controls (ELUR) would control 
controls (ELUR) would control employee/site controls (ELUR) would control employee/site employee/site worker exposure beneath pavement, 
worker exposure beneath pavement, prevent future worker exposure beneath pavement, prevent future prevent future residential site use, and provide 
residential site use, and provide protection residential site use, and provide protection through protection through amendments if property was 
through amendments if property was transferred. amendments if property was transferred. transferred. 

No significant risks to offsite ecological receptors No significant risks to offsite ecological receptors are No significant risks to offsite ecological receptors are 
are present or anticipated at Lower Subase during present or anticipated at Lower Subase during present or anticipated at Lower Subase during 
implementation of alternative. Removal of soil implementation of alternative. Removal of soil with implementation of alternative. Removal of soil with 
with COC concentrations above the zone’s COC concentrations above the zone’s cleanup goals COC concentrations above the zone’s cleanup goals 
cleanup goals would reduce/eliminate potential for would reduce/eliminate potential for COC migration. would reduce/eliminate potential for COC migration. 
COC migration. Proper safety controls would Proper treatment and safety controls during Proper treatment and safety controls during treatment 
reduce/eliminate potential impact to offsite treatment and disposal would reduce/eliminate and disposal would reduce/eliminate potential impact to 
receptors. potential impact to offsite receptors. offsite receptors. 

No significant risks to onsite ecological receptors No signiticant risks to onsite ecological receptors are No significant risks to onsite ecological receptors are 
are present or anticipated at Lower Subase during present or anticipated at Lower Subase during present or anticipated at Lower Subase during 
implementation of alternative. Removal of implementation of alternative. Removal of impacted implementation of alternative. Removal of impacted 
impacted soil would reduce/eliminate potential for soil would reduce/eliminate potential for COC soil would reduce/eliminate potential for COC 
COC migration. Risks to onsite receptors during migration. Risks to onsite receptors during remedial migration. Risks to onsite receptors during remedial 
remedial work would be minimized through work would be minimized through proper work would be minimized through proper construction 
proper construction and engineering safety construction and engineering safety practices. and engineering safety practices. Signage would be 
practices. Signage would be protective by limiting Signage would be protective by limiting zone access. protective by limiting zone access. 
zone access. 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

Clhemical-specific Would not achieve because no Would achieve compliance with the state dilution- Would achieve compliance with the state dilution- Would achieve compliance with the state dilution- 
action specified. adjusted PMC, for soil. Institutional controls adjusted PMC, for soil. Institutional controls would adjusted PMC, for soil. Institutional controls would 

would address residual COCs in soil. address residual COCs in soil. address residual COCs in soil. 

,ocation-specific Not applicable because no action 
specified. 

Action-specific Not applicable because no action 
specified. 

VOTE: COC = Constituents of concern. 
ELUR = Environmental land use restriction. 
PRG = Preliminary Remediation Goals. 
PMC = Pollutant Mobility Criteria. 

Would be conducted in accordance with Would be conducted in accordance with 
requirements. requirements. .- 

Would be conducted in accordance with Would be conducted in accordance with 
requirements. requirements. 

Would be conducted in accordance with requirements. 

Would be conducted in accordance with requirements. 

Lower Subase 
Naval Submarine Base, New London, Connecticut 

Feasibility Study 
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Alternative 1 
Criteria No Action 

LONG-TERM EFFECTIVENESS AND PERMANENCE 

Alternative 2 
Selective Excavation, Offsite Disposal, and 

Institutional Controls 

Alternative 3 
Selective Excavation, Ex Situ 

Stabilization/Solidification, Offsite Disposal, and 
Institutional Controls 

Alternative 4 
Selective Excavation, Ex Situ Chemical Reduction- 

Oxidation, Offsite Disposal, and Institutional Controls 

Magnitude of residual risk Current risks would remain. Excavation of COC-containing soil to industrial Excavation of COC-containing soil to industrial Excavation of COC-containing soil to industrial cleanup 
cleanup goals would minimize/eliminate residual cleanup goals would minimize/eliminate residual risk goals would minimize/eliminate residual risk at Lower 
risk at Lower Subase for the long term. Proper at Lower Subase for the long term. Proper disposal Subase for the long term. Proper disposal of the treated 
disposal of the affected soil at a licensed TSDF of the treated soil at a licensed TSDF would provide soil at a licensed TSDF would provide long-term 
would provide long-term protection to the long-term protection to the environment and human protection to the environment and human health at 
environment and human health at large. Long- health at large. Long-term risks at the site from large. Long-term risks at the site from residual COCs 
term risks at the site from residual COCs would be residual COCs would be adequately addressed would be adequately addressed through institutional 
adequately addressed through institutional through institutional controls. controls. 
controls. 

Adequacy and reliability of Not applicable because no Active strategy. Selective excavation and disposal Active strategy. Selective excavation and Active strategy. Selective excavation and 
controls controls are specified. of impacted soil would be a reliable method to treatment/disposal would be a reliable method to treatment/disposal would be a reliable method to 

mitigate COCs above the industrial cleanup goals. mitigate COCs above the industrial cleanup goals. mitigate COCs above the industrial cleanup goals. 
Institutional controls would be reliable and Institutional controls would be reliable and suitable Institutional controls would be reliable and suitable to 
suitable to control access and activity at the site. to control access and activity at the site. Site control access and activity at the site. Site planned to 
Site planned to remain for industrial use for Naval planned to remain for industrial use for Naval remain for industriai use for Naval Submarine Base, 
Submarine Base, New London, Connecticut. Submarine Base, New London, Connecticut. New London, Connecticut. 

REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH TREATMENT 

Treatment processes used and No treatment included. Selected soil would be excavated and disposed of Selected soil would be excavated, treated through a Selected soil would be excavated, treated through a 
materials treated at an offsite, licensed facility. Any necessary method of stabilization/solidification, and disposed method of chemical reduction-oxidation, and disposed 

treatment of the disposed soil will be the of at an offsite, licensed facility. of at an offsite, licensed TSDF. 
determined by the TSDF. 

Hazardous material destroyed or 
treated 

No treatment included. Soil with COCs above industrial cleanup goals Soil with COCs above industrial cleanup goals 
would be disposed at offsite, licensed TSDF, with would be treated by stabilization/solidification and 
any necessary treatment to be determined and the treated soil would be disposed of at an offsite, 
conducted by disposal facility. licensed TSDF. 

Soil with COCs above industrial cleanup goals would 
be treated by chemical reduction-oxidation and the 
treated soil would be disposed of at an offsite, licensed 
TSDF. 

Type and quantity of residuals 
remaining after treatment 

No treatment included. All efforts will be made to ensure selective 
excavation would be complete and no residual 
affected soil would remain at Lower Subase. 
Excavated material would be disposed/treated 
offsite. 

All efforts will be made to ensure selective Ail efforts will be made to ensure selective excavation 
excavation would be complete and no residual would be complete and no residual affected soil would 
affected soil would.remain at Lower Subase. remain at Lower Subase. Excavated material would be 
Excavated material would be disposed/treated offsite. disposed/treated offsite. 

Degree to which treatment is 
irreversible 

No treatment included. Excavation and offsite treatment/ disposal of 
impacted soil would be irreversible. 

Excavation, treatment through 
stabilization/solidification, and offsite disposal of 
impacted soil would be irreversible. 

Excavation, treatment through chemical reduction- 
oxidation and offsite disposal of impacted soil would be 
irreversible. 

Statutory preference for treatment Does not satisfy. 

NOTE: COC = Constituents of concern. 
ELUR = Environmental land use restriction. 
PRG = Preliminary Remediation Goals. 
PMC = Pollutant Mobility Criteria. 

Satisfies, if impacted soil is treated at offsite 
TSDF. Does not satisfy, if excavated soil is 
disposed without treatment. 

Satisfies, if excavation and 
stabilization/solidification is selected. 

Satisfies, if excavation and chemical reduction- 
oxidation is selected. 

-. 
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Alternative 1 
Criteria No Action 

SHORT-TERM EFFECTIVENESS 

Protection of site workers No new risks to site workers. 

Protection of community No new risks to the community. 

Alternative 2 
Selective Excavation, Offsite Disposal, and 

Institutional Controls 

Engineered safety controls would address 
potential risks to site workers during remedial 
activities. 
Engineered safety controls would address 
potential risks to the community during remedial 
activities. 

Alternative 3 
Selective Excavation, EX Situ 

Stabilization/Solidification, Offsite Disposal, and 
Institutional Controls 

Engineered safety controls would address potential 
risks to site workers during remedial activities. 

Engineered safety controls would address potential 
risks to the community during remedial activities. 

Alternative 4 
Selective Excavation, Ex Situ Chemical Reduction- 

Oxidation. Offsite Disposal, and Institutional Controls 

Engineered safety controls would address potential risks 
to site workers during remedial activities. 

Engineered safety controls would address potential risks 
to the community during remedial activities. 

Time to achieve remedial goals 

IMPLEMENTABILITY 
Ability to construct and operate 

Ease of conducting other actions, 
if needed 

Ability to monitor effectiveness 

Remedial goals would not be 
achieved. 

No action specified. 

Other actions readily 
implementable. 

Status of COC verified through 
monitoring and 5-year reviews. 

Remedial time required will be highly dependent Remedial time required will be highly dependent on Remedial time required will be highly dependent on 
on complexity of excavation due to proximity to complexity of excavation due to proximity to complexity of excavation due to proximity to 
underground utilities and structures. Excavation underground utilities and structures. Excavation at underground utilities and structures. Excavation at this 
at this zone (with 2 impacted sites) would likely this zone (with 2 impacted sites) would likely be zone (with 2 impacted sites) would likely be completed 
be completed within a relatively short time. completed within a relatively short time. Onsite within a relatively shcrt time. Onsite treatment and 
Transport of excavated soil to an offsite TSDF, treatment and subsequent transport of excavated soil subsequent transport of excavated soil to an offsite 
which would likely take place after stockpiling to an offsite TSDF, which would likely take place TSDF, which would likely take place after stockpiling 
soil in order to accumulate an adequate volume of after stockpiling soil in order to accumulate an soil in order to accumulate an adequate volume of 
impacted soil, would require additional time. adequate volume of impacted soil, would require impacted soil, would require additional time. 
Institutional controls (including ELUR) would additional time. Institutional controls (including Institutional controls (including BLUR) would 
immediately address the risks. ELUR) would immediately address the risks. immediately address the risks. 

Readily implemented Moderately impacted by Naval Base activities and Moderately impacted by Naval Base activities and 
schedules. schedules. 

Other actions readily implementable. Other actions readily implementable. Other actions readily implementable. 

Effectiveness readily verified through monitoring Effectiveness readily verified through monitoring Effectiveness readily verified through monitoring and 5- 
and S-year reviews. and 5-year reviews. year reviews. 

Ability to obtain approvals and 
coordinate with other agencies 

Unlikely to receive approval Likely to receive regulatory approval because Likely to receive regulatory approval because Likely to receive regulatory approval because impacted 
because COCs will remain which impacted soil would be removed and risks impacted soil would be treated and removed so that soil would be treated and removed so that risks 
exceed Connecticut dilution- associated with COC concentrations would be risks associated with COC concentrations would be associated with COC concentrations would be 
adjusted PMC and would not be mitigated. Institutional controls would address site mitigated. Institutional controls would address site mitigated. Institutional controls would address site risks. 
addressed. risks. risks. 

4vailability of materials and 
rervices 

COST 
Zapital Cost 

Not applicable because no actions Readily available. Readily available. Readily available. 
included. 

$0 $165,300 $301,000 $295,400 

4nnual Operation and 
Maintenance Costs (Years (l-30) 

Total 30-Year Present Worth 
JOSP 

:a) Calculated at a 5 percent discount rate. 

VOTE: COC = Constituents of concern. 
ELUR = Environmental land use restriction. 
PRG = Preliminary Remediation Goals. 
PMC = Pollutant Mobility Criteria. 

$3,300 $11,600 $11,600 $11,700 

$68,200 $406,300 $542,100 $536,500 

Lower Subase 
Naval Submarine Base, New London, Connecticut 

Feasibility Study 



Project No.: 296.0090 
Revision: DRAFT FINAL 

Table 6-3, Page 1 of 1 
EA Engineering, Science, and Technology January 2002 

TABLE 6-3 ASSESSMENT OF CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 3, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Regulations RCSA 22a-133k-1 

NOTE: CGS = Connecticut General Statutes. 
RCSA = R 

obility criteria for conta 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 6-4 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 3, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

STATE OF CONNECl’ICUT 
There are no state location-specific amlicable or relevant and appropriate requirements. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 6-5 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 3, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

FEDERAL 
There are no federal action-specific applicable or relevant and appropriate reuuirements. 

STATE OF CONNECTICUT 
There are no state action-specific applicable or relevant and appropriate reguirements. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 6-6 ASSESSMENT OF CHEMICALSPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSITE DISPOSAL, AND INSTITUTIONAL CONTROLS 
ZONE 3, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

contamrnants. 

contaminants in soil to industrial 
caused by exposure to 

carcinogenic hazards caused by exposure to 
ent residential use and limit construction 

and pollutant mobility criteria for 
contaminated soils. 

contaminants in the soil to industrial standards through 
excavation and offsite disposal. Institutional controls 
would prevent residential use and limit construction 

NOTE: CGS = COM@dUt General statutes. 
RCSA = Re fi ations of Connecticut State Agencies. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 6-7 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSlTE DISPOSAL, AND INSTITUTIONAL CONTR?LS 
ZONE 3, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

waters. Such discharges are not allowed if 
racticable alternatives are available. 

toration with uncontaminated material. 
All activities associated with excavation will be designed 

Act 
Wildlife Coordination 16 USC Part 661 

area. As a result, activities at the 
a Coastal Site Plan that addresses 

continued existence 
or threatened species, or adversely modify or Resources Manager will determine whether additional 
destroy their habitat. surveys must be completed prior to remedial actions. In 

addition, state officials will be consulted prior to any 

NOTE USC = UnitedStatesCode. 
CFR = Code of Federal Regulations. 
CGS = CoMexXicut &neral Statutes. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 6-8 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSlTE DISPOSAL, AND INSTITUTIONAL CONTROLS 
ZONE 3, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Control Act 

Erosion and Sediment Control Council on Soil 

NOTE: RCSA = Regulations of CoMecticut State Agencies. 
CGS = hmecticut &nd Statutes. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 6-9 ASSESSMENT OF CHEMICALSPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, EX SlTU STABlLIZATION/SOLIDlFICATION, 
OFFSlTE DISPOSAL, AND INSTlTUTIONAL CONTROLS 

ZONE 3, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

FEDERAL 

Reference Dose These are guidance values used in risk 
assessment to evaluate the potential non- 

excavation chemical and sical soil treatment and 

The alternative would eliminate exposure to 
contaminants in soil to industrial standards through 
excavation, chemical and physical soil treatment, and 
offsite disposal. Institutional controls would prevent 

RCSA 22a-133k- mobility criteria for contaminants in the soil to indus 
excavation, and offsite disposal. 

NOTE: CGS = COMH%kllt General statutes. 
RCSA = Regulations of Connmencies. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 6-10 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, EX SITU STABILIZATION/SOLlDlFICATION, 
OFFSITE DISPOSAL, AND INSTITUTIONAL CONTROLS 

ZONE 3, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

CFR Part 230 and 
33 CFR Parts 320- 

ons reqmre that the 
remedial action is the best practkahle remedial action. If an accidental discharge does occur, 

m excavatmg floodplams or 

STATE OF CONNRCI’ICUT 
Connecticut Coastal Management CGS 22a-444 Applicable The site is within a coastal zone management Remedial actions at the site are required to comply with 
Act area As a result, activities at the site require the substantive requirements of the Act, but are not 

a Coastal Site Plan that addresses adverse and required to comply with the formal submissions and local 
beneficial effects of the proposed activities. reviews. Local officials will be consulted before activities 

hegin to ensure coastal zone issues are addressed. 
Connecticut Endangered Species CGS 26-303 Applicable Remedial actions may not jeopardize the Before remedial actions occur, the NSB-NLON Natural 
Act through 315 continued existence of state-listed endangered Resources Manager will be notified. ‘Ihe Natural 

or threatened species, or adversely modify or Resources Manager will determine whether additional 
destroy their habitat. surveys must be completed prior to remedial actions. In 

addition, state officials will be consulted prior to any 
activities. 

NOTE USC = United States Code. 
CFR = Code of Federal Regulations. 
CGS = Connecticut General Statutes. 
RCSA = t&s. - 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 6-l 1 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUJDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, EX SITU STABlLIZATION/SOLlDlFICATION, 
OFFSlTE DISPOSAL, AND INSTITUTIONAL CONTROLS 

ZONE 3, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Control Act Excavation activities rocluce fugitive dusts and vapors 
s. All site emissions will be 

of erosion and sediment control program. 
stanhve reqmrements set 

NOTE RCSA = Regulations of Comxcticut State Agencies. 
CGS = COMectiCllt General statutes. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 6-12 SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FOR ZONE 3 
LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Alternative 3 
Alternative 1 Alternative 2 Selective Excavation, EX Situ Stabilization/Solidification, Offsite Disposal, 

Criteria No Action Selective Excavation, Offsite Disposal, and Institutional Controls and Institutional Controls 
OVERALL PROTECTIVENESS - HUMAN HEALTH 
Exposure to COCs in soil Would not address. Soil with COCs above the state dilution-adjusted PMCs would be Soil with COCs above the state dilution-adjusted PMCs would be excavated, 

excavated and disposed offsite, which would remove associated risks to treated and disposed offsite, which would remove associated risks to human 
human health. Risks to remedial phase workers would be minimized health. Risks to remedial phase workers would be minimized through proper 
through proper construction and engineering safety practices. Signage construction and engineering safety practices. Signage would be protective 
would be protective limiting zone access. Institutional controls (ELUR) limiting zone access. Institutional controls (ELUR) would control employee/site 
would control employee/site worker exposure beneath pavement, prevent worker exposure beneath pavement, prevent future residential site use, and 
future residential site use, and provide protection through amendments if provide protection through amendments if property was transferred. 
property was transferred. 

OVERALL PROTECTIVENESS - ENVIRONMENT 
Potential offsite receptors ’ Would not address; however, no No significant risks to offsite ecological receptors are present or No significant risks to offsite ecological receptors are present or anticipated at 

significant risks to offsite ecological anticipated at Lower Subase during implementation of alternative. Lower Subase during implementation of alternative. Removal of soil with COC 
receptors at Lower Subase are Removal of soil with COC concentrations above the zone’s cleanup goals concentrations above the zone’s cleanup goals would reduce/eliminate potential 
present. would reduce/eliminate potential for COC migration. Proper safety for COC migration. Proper treatment and safety controls during treatment and 

controls would reduce/eliminate potential impact to offsite receptors. disposal would reduce/eliminate potential impact to offsite receptors. 
Potential onsite receptors Would not address; however, no No significant risks to onsite ecological receptors are present or No significant risks to onsite ecological receptors are present or anticipated at 

significant risks to onsite ecological anticipated at Lower Subase during implementation of alternative. Lower Subase during implementation of alternative. Removal of impacted soil 
receptors at Lower Subase are Removal of impacted soil would reduce/eliminate potential for COC would reduce/eliminate potential for COC migration. Risks to onsite receptors 
present. migration. Risks to onsite receptors during remedial work would be during remedial work would be minimized through proper construction and 

minimized through proper construction and engineering safety practices. engineering safety practices. Signage would be protective by limiting zone 
Signage would be protective by limiting zone access. access. 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
Chemical-specific Would not achieve because no action Would achieve compliance with the state dilution-adjusted PMCs, for soil. Would achieve compliance with the state dilution-adjusted PMCs, for soil. 

specified. Institutional controls would address residual COCs in soil. Institutional controls would address residual COCs in soil. 
Location-specific Not applicable because no action Would be conducted in accordance with requirements. Would be conducted in accordance with requirements. 

specified. 
Action-specific Not applicable because no action Would be conducted in accordance with requirements. Would be conducted in accordance with requirements. 

specified. 
LONG-TERM EFFECTIVENESS AND PERMANENCE 
Magnitude of residual risk il Current risks would remain. Excavation of COC-containing soil to industrial cleanup goals would Excavation of COC-containing soil to industrial cleanup goals would 

minimize/eliminate residual risk at Lower Subase for the long term. minimize/eliminate residual risk at Lower Subase for the long term. Proper 
Proper disposal of the affected soil at a licensed TSDF would provide disposal of the treated soil at a licensed TSDF would provide long-term protection 
long-term protection to the environment and human health at large. Long- to the environment and human health at large. Long-term risks at the site from 
term risks at the site from residual COCs would be adequately addressed residual COCs would be adequately addressed through institutional controls. 
through institutional controls. 

Adequacy and reliability of Not applicable because no controls Active strategy. Selective excavation and disposal of impacted soil would Active strategy. Selective excavation and treatment/disposal would be a reliable 
controls are specified. be a reliable method to mitigate COCs above the industrial cleanup goals. method to mitigate COCs above the industrial cleanup goals. Institutional 

Institutional controls would be reliable and suitable to control access and controls would be reliable and suitable to control access and activity at the site. 
activity at the site. Site planned to remain for industrial use for Naval Site planned to remain for industrial use for Naval Submarine Base, New London, 
Submarine Base, New London, Connecticut. Connecticut. 

NOTE: COC = Constituents of concern. 
ELUR = Environmental land use restriction. 
PRG = Preliminary Remediation Goals. 
PMC = Pollutant Mobility Criteria. 

. ._ 

Lower Subase 
Naval Submarine Base, New London, Connecticut 

Feasibility Study 
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Alternative 3 
Alternative 1 Alternative 2 Selective Excavation, Ex S&l Stabilization/Solidification, Offsite Disposal, 

Criteria No Action Selective Excavation, Offsite Disposal, and Institutional Controls and Institutional Controls 
REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH TREATMENT 
Treatment processes used and No treatment included. Selected soil would be excavated and disposed of at an offsite, licensed Selected soil would be excavated, treated through a method of 
materials treated facility. Any necessary treatment of the disposed soil will be the stabilization/solidification, and disposed of at an offsite, licensed facility. 

determined by the TSDF. 
Hazardous material destroyed or No treatment included. Soil with COCs above industrial cleanup goals would be disposed at Soil with COCs above industrial cleanup goals would be treated by 
treated offsite, licensed TSDF, with any necessary treatment to be determined and stabilization/solidification and the treated soil would be disposed of at an offsite, 

conducted by disposal facility. licensed TSDF. 
Type and quantity of residuals No treatment included. All efforts will be made to ensure selective excavation would be complete All efforts will be made to ensure selective excavation would be complete and no 
remaining after treatment and no residual affected soil would remain at Lower Subase. Excavated residual affected soil would remain at Lower Subase. Excavated material would 

material would be disposed/treated offsite. be disposed/treated offsite. 
Degree to which treatment is No treatment included. Excavation and offsite treatment/ disposal of impacted soil would be Excavation treatment through stabilization/solidification, and offsite disposal of 
irreversible irreversible. impacted soil would be irreversible. 

Statutory preference for treatment Does not satisfy. Satisfies, if impacted soil is treated at offsite TSDF. Does not satisfy, if Satisfies, if excavation and stabilization/solidification is selected, 
excavated soil is disposed without treatment. 

NOTE: COC = Constituenis of concern. 
ELUR = Environmental land use restriction. 
PRG = Preliminary Remediation Goals. 
PMC = Pollutant Mobility Criteria. 

SHORT-TERM EFFECTIVENESS 
Protection of site workers No new risks to site workers. Engineered safety controls would address potential risks to site workers Engineered safety controls would address potential risks to site workers during 

during remedial activities. remedial activities. 
Protection of community No new risks to the community. Engineered safety controls would address potential risks to the community Engineered safety controls would address potential risks to the community during 

during remedial activities. remedial activities. 
Time to achieve remedial goals Remedial goals would not be Remedial time required will be highly dependent on complexity of Remedial time required will be highly dependent on complexity of excavation due 

achieved. excavation due to proximity to underground utilities and structures. to proximity to underground utilities and structures. Excavation at this zone (with 
Excavation at this zone (with 2 impacted sites) would likely be completed 2 impacted sites) would likely be completed within a relatively short time. Onsite 
within a relatively short time. Transport of excavated soil to an offsite treatment and subsequent transport of excavated soil to an offsite TSDF, which 
TSDF, which would likely take place after stockpiling soil in order to would likely take place after stockpiling soil in order to accumulate an adequate 
accumulate an adequate volume of impacted soil, would require additional volume of impacted soil, would require additional time. Institutional controls 
time. Institutional controls (including ELUR) would immediately address (including ELUR) would immediately address the risks. 
the risks. 

IMPLEMENTABILITY 
Ability to construct and operate No action specified. Readily implemented Moderately impacted by Naval Base activities and schedules. 
Ease of conducting other actions, Other actions readily implementable. Other actions readily implementable. Other actions readily implementable. 
if needed 
Ability to monitor effectiveness Status of COC verified through Effectiveness readily verified through monitoring and S-year reviews. Effectiveness readily verified through monitoring and S-year reviews. 

monitoring and S-year reviews. 
Ability to obtain approvals and Unlikely to receive approval because Likely to receive regulatory approval because impacted soil would be Likely to receive regulatory approval because impacted soil would be treated and 
coordinate with other agencies COCs will remain which exceed removed and risks associated with COC concentrations would be removed so that risks associated with COC concentrations would be mitigated. 

Connecticut dilution-adjusted PMCs mitigated. Institutional controls would address site risks. Institutional controls would address site risks. 
and would not be addressed. 

Availability of materials and Not applicable because no actions Readily available. Readily available. 
services included. 
COST 
Capital Cost $131,900 $220,500 
Annual Operation and 53.3:: $11,600 $11,600 
Maintenance Costs (Years (l-30) 
Total 30-Year Present Worth $68,200 $372,900 
Cost@) 

$461,500 

Lower Subase 
Naval Submarine Base, New London, Connecticut 

Feasibility Study 
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TABLE 7-3 ASSESSMENT OF CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 4, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Reference Dose dance values used in risk assessment to 

2egulations bility criteria for con site remediation nor 
s to prevent risk to h 

‘UlE CGS = Connecticut &nerd Statutes. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 7-4 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 4, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

STATE OF CONNECTICUT 
There are no state location-specific applicable or relevant and appropriate requirements. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 7-5 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 4, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Connecticut Hazardous 
Waste Management 
Regulations 

STATE OF CONNJ3CTICUT 
RCSA 2Za49(c)lOO Applicable ‘Ihe Connecticut Hazardous Waste The regulations stipulate that any identified hazardous waste 
through 110 Management Regulations incorporate by and associated media must either he capped or treated, or 

reference the essential sections of the Code of removed and disposed in a permitted hazardous waste 
Federal Regulations covering the RCRA. landfill. This alternative would not comply with the 
Any regulated waste identified must he requirements set forth in these regulations. 
remediated in accordance with these 

, 1-1 re ations. 
NUI’E: RCSA = Regulations of Connecticut State Agencies. 

RCRA = Resource Conservation and Recovery Act. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 7-6 ASSESSMENT OF CHEMICALSPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENR4 AN-D TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSlTE DISPOSAL, AND INSTlTUTIONAL CONTROLS 
ZONE 4, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

contammnts. 

contaminants in soil to industrial 
caused by exposure to excavation and offsite disposal. 

would prevent residential use and limit construction 

excavation and offsite disposal. Institutional controls 
revent residential use and limit construction 

contanunants in the soil to industrial standards through 
titutional controls 

NOTE CGS = Connecticut General Statutes. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 7-7 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSlTE DISPOSAL, AND lNSTUUTIONAL CONTROLS 
ZONE 4, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

practicable alternatives are available. 

Act federal actions result in control or structural 
modification of a natural s 

excavation to minimize adverse effects to fish and wildlife 

Act area As a result, activities at th 
a Coastal Site Plan that addresses 

Act continued existence of state-listed endangered Resources Manager will be notified. The Natural 
or threatened species, or adversely modify or Resources Manager will determine whether additional 
destroy their habitat. must he completed prior to remedial actions. In 

, state officials will be. consulted prior to any 

wrE: USC = United States Code. 
CFR = Code of Federal Regulations. 
CGS = COML!CtiCUt General statutes. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 7-8 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSlTE DISPOSAL, AND INSTTTUTIONAL CONTROLS 
ZONE 4, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Federal Regulations covering the RCRA. 
ated waste identified must be 

stantwe requrements set 

limitations/standards. will he monitored at all times. All site emissions will be 

NOTE: RCSA = Regulations of Connecticut State Agencies. 
CGS = COMs%iCUt General statute.% 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 7-9 ASSESSMENT OF CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT ANTl APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, EX SITU SOIL WASHING, EX SlTU CHEMICAL REDUCTION- 
OXIDATION, OFFSlTE DISPOSAL, AND INSTlTUTIONAL CONTROLS 

ZONE 4, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Reference Dose 
contaminants in soil to indus 

caused by exposure to excavation, chemical and physic 

RCSA 22a-133k- 

NOTE CGS = Connecticut General Statutes. 
RCSA = Regulations of Connecticut State Agencies. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 7-10 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, EX SITU SOIL WASHING, EX SITU CHEMICAL REDUCTION- 
OXIDATION, OFFSlTE DISPOSAL, AND INSTITUTIONAL CONTROLS 

ZONE 4, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

CFR Part 230 and 
33 CFR Parts 320- 

replacement/restoration with u 
All activities associated with e 

remedial action is the hest practicable remedial action. If au accidental discharge does occur, 
rements set forth will be followed to miti 

ve mpurements 0 
a Coastal Site Plan that addresses adverse and required to comply with the formal submissions and local 
beneficial effects of the proposed activities. reviews. Local officials will be consulted before activities 

destroy their habitat. 

NOTE: USC = United StatesCode. 
CFR = Code of Federal Regulations. 
CGS = COMWtiCUt f.hld StatUteS. 

q RCSA = 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 



Project No.: 296.0090 
Revision: DRAFT FJNAL 

Table 7-l 1, Page 1 of 1 
EA Engineering, Science, and Technology January 2002 

TABLE 7-l 1 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, EX SITU SOIL WASHING, EX SITU CHEMICAL REDUCTION-. 
OXIDATION, OFFSITE DISPOSAL, AND INSllTUTIONAL CONTROLS 

ZONE 4, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

anagement Regulations Management Regulations incorporate by 
reference the essential sections of the Code 

waste, will he excavated and stockpiled in accordance with 
these regulations. The hazardous waste will he treated, so it 
is no longer considered hazardous waste. As a result, these 
regulations are not applicable to the transportation and 
disposal of site waste. 

Control Act 

Erosion and Sediment Control 

NOTE RCSA = Regulations of Connecticut State Agencies. 
RCRA = - Resource Conservation and Recovery Act. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 7-12 ASSESSMENT OF CHEMICALSPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 4 - SELECTIVE EXCAVATION, EX SlTU STABILIZATION/SOLIDIFICATION, 
OFFSITE DISPOSAL, AND INSTlTUTIONAL CONTROLS 

ZONE 4, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

excavation chemical 

contammants. 
caused by exposure to 

RCSA 22a-133k- mobility criteria for 

NOTE: CGS = Connecticut General Statutes. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 7-13 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 4 - SELECTIVE EXCAVATION, EX SlTU STABlLIZATION/SOLIDIFICATION, 
OFFSITE DISPOSAL, AND INSTrT’UTIONAL CONTROLS 

ZONE 4, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

CFR Part 230 and and fill materials in wetlands and navigah 
waters. Such discharges are not allowed if 
practicable alternatives are available. 
Furthermore, the regulations require that the 
rem&d action is the best practicable 
alternative to avoiding, minimixing, or 

replacement/restoration with uncontaminated material. 
AU activities associated with excavation will he designed 
to ensure or minimize impacts to protected habitats. 
Discharge to the ‘l’hatnes River is not expected during the 
remedial action. If an accidental discharge does occur, 

beneficial effects of the proposed activities. reviews. Local officials will he consulted before activities 
to ensure coastal zone issues are addressed. 

NOTE USC = United States Code. 
CFR = Code of Federal Regulations. 
CGS = COMebUt General statutes. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 



Project No.: 296.0090 
Revision: DRAFT FINAL, 

Table 7-14, Page 1 of 1 
EA Engineering, Science, and Technology January 2002 

TABLE 7-14 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 4 - SELECTIVE EXCAVATION, EX SITU STABILIZATION/SOLIDIFICATION, 
OFFSITE DISPOSAL, AND INSTITUTIONAL CONTROLS 

ZONE 4, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Management Regulations incorporate by 
reference the essential sections of the Code of 

Control Act standards and emission limitations/standards. 

erosion and sediment control program document to minimize runoff and migration of constituents of 

NOTE: RCSA = Regulations of Connecticut State Agencies. 
, RCRA = Resource Conservation and Recov 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 7-15 SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FOR ZONE 4 
LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONtiECTICUT 

. . 

[ 

Alternative 1 
Criteria No Action 

OVERALL PROTECTIVENESS - HUMAN HEALTH 
Exposure to COCs in soil Would not address. 

OVERALL PROTECTIVENESS - ENVIRONMENT 
Potential offsite receptors Would not address; however, no 

significant risks to offsite 
ecological receptors at Lower 
Subase are present. 

Potential onsite receptors Would not address; however, no 
significant risks to onsite 
ecological receptors at Lower 
Subase are present. 

Alternative 2 Alternative 3 Alternative 4 
Selective Excavation, Offsite Disposal, and Institutional Selective Excavation, EX sites Soil Washing, Ex Situ Chemical Selective Excavation, Ex Situ Stabilization/Solidification, Offsite 

Controls Reduction-Oxidation, Offsite Disposal, and Institutional Controls Disposal, and Institutional Controls 

Soil with COCs above ICDECs, 10.’ Risk-Based PRGs, state Soil with COCs above the ICDECs, 10m5 Risk-Based PRGs, state Soil with COCs above the ICDECs, 10.” Risk-Based PRGs, state 
PMCs, and Dilution-Adjusted PMCs would be excavated and PMCs, and Dilution-Adjusted PMCs would be excavated, treated PMCs, and Dilution-Adjusted PMCs would be excavated, treated 
disposed offsite, which would remove associated risks to and disposed offsite, which would remove associated risks to human and disposed offsite, which would remove associated risks to human 
human health. Risks to remedial phase workers would be health. Risks to remedial phase workers would be minimized through health. Risks to remedial phase workers would be minimized 
minimized through proper construction and engineering safety proper construction and engineering safety practices. Signage would through proper construction and engineering safety practices, 
practices. Signage would be protective limiting zone access. be protective limiting zone access. Institutional controls (ELUR) Signage would be protective limiting zone access. Institutional 
Institutional controls (ELUR) would control employee/site would control employee/site worker exposure beneath pavement, controls (ELUR) would control employee/site worker exposure 
worker exposure beneath pavement, prevent future residential prevent future residential site use, and provide protection through beneath pavement, prevent future residential site use, and provide 
site use, and provide protection through amendments if amendments if property was transferred. protection through amendments if property was transferred. 
property was transferred. 

No significant risks to offsite ecological receptors are present No significant risks to offsite ecological receptors are present or 
or anticipated at Lower Subase during implementation of anticipated at Lower Subase during implementation of alternative. 

No significant risks to offsite ecological receptors are present or 
anticipated at Lower Subase during implementation of alternative. 

alternative. Removal of soil with COC concentrations above Removal of soil with COC concentrations above the zone’s cleanup Removal of soil with COC concentrations above the zone’s cleanup 
the zone’s cleanup goals would reduce/eliminate potential for goals would reduce/eliminate potential for COC migration. Proper goals would reduce/eliminate potential for COC migration. Proper 
COC exposure or migration. Proper safety controls would safety controls during treatment and disposal would reduce/eliminate safety controls during treatment and disposal would 
reduce/eliminate potential impact to offsite receptors. potential impact to offsite receptors. reduce/eliminate potential impact to offsite receptors. 
No significant risks to onsite ecological receptors are present No significant risks to onsite ecological receptors are present or No significant risks to onsite ecological receptors are present or 
or anticipated at Lower Subase during implementation of anticipated at Lower Subase during implementation of alternative. anticipated at Lower Subase during implementation of alternative. 
alternative. Removal of impacted soil would reduce/eliminate Removal of impacted soil would reduce/eliminate potential for COC Removal of impacted soil would reduce/eliminate potential for COC 
potential for COC exposure or migration. Risks to onsite migration. Risks to onsite receptors during remedial work would be migration. Risks to onsite receptors during remedial work would be 
receptors during remedial work would be minimized through minimized through proper construction and engineering safety minimized through proper construction and engineering safety 
proper construction and engineering safety practices. Signage practices. Signage would be protective by limiting zone access. practices. Signage would be protective by limiting zone access. 
would be protective by limiting zone access. 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
Chemical-specific Would not achieve because no Would achieve compliance with ICDECs, 10m5 Risk-Based Would achieve compliance with ICDECs, lo-’ Risk-Based PRGs, Would achieve compliance with ICDECs, 10e5 Risk-Based PRGs, 

action specified. PRGs, state PMCs, and Dilution-Adjusted PMCs, for soil. state PMCs, and Dilution-Adjusted PMCs, for soil. Institutional state PMCs, and Dilution-Adjusted PMCs, for soil. Institutional 
Institutional controls would address residual COCs in soil. controls would address residual COCs in soil. controls would address residual COCs in soil. 

Location-specific Not applicable because no action Would be conducted in accordance with requirements. Would be conducted in accordance with requirements. Would be conducted in accordance with requirements. 
specified. 

Action-specific Not applicable because no action Would be conducted in accordance with requirements. Would be conducted in accordance with requirements. Would be conducted in accordance with requirements. 
specified. 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
Magnitude of residual risk Current risks would remain. Excavation of COC-containing soil to industrial cleanup goals Excavation of COC-containing soil to industrial cleanup goals would Excavation of COC-containing soil to industrial cleanup goals 

would minimize/eliminate residual risk at Lower Subase for minimize/eliminate residual risk at Lower Subase for the long term. would minimize/eliminate residual risk at Lower Subase for the long 
the long term. Proper disposal of the affected soil at a Proper disposal of the treated soil at a licensed TSDF would provide term. Proper disposal of the treated soil at a licensed TSDF would 
licensed, hazardous waste TSDF would provide long-term long-term protection to the environment and human health at large. provide long-term protection to the environment and human health 
protection to the environment and human health at large. Long-term risks at the site from residual COCs would be adequately at large. Long-term risks at the site from residual COCs would be 
Long-term risks at the site from residual COCs would be addressed through institutional controls. adequately addressed through institutional controls. 
adequately addressed through institutional controls. 

Adequacy and reliability of controls Not applicable because no Active strategy. Selective excavation and disposal of impacted Active strategy. Selective excavation and treatment/disposal would Active strategy. Selective excavation and treatment/disposal would 
controls are specified. soil would be a reliable method to mitigate COCs above the be a reliable method to mitigate COCs above the industrial cleanup be a reliable method to mitigate COCs above the industrial cleanup 

industrial cleanup goals. Institutional controls would be goals. Institutional controls would be reliable and suitable to control goals. Institutional controls would be reliable and suitable to control 
reliable and suitable to control access and activity at the site. access and activity at the site. Site planned to remain for industrial access and activity at the site. Site planned to remain for industrial 
Site planned to remain for industrial use for Naval Submarine use for Naval Submarine Base, New London, Connecticut. use for Naval Submarine Base, New London, Connecticut. 

L 
Base, New London, Connecticut. 

i 

NOTE: COC = Constituents of concern. 
ICDEC = Industrial/Commercial Direct Exposure Criteria. 
PRG = Preliminary Remediation Goals. . . 
PMC = Pollutant Mobility Criteria. 
ELUR = Environmental land use restriction. 
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Alternative 2 Alternative 3 Alternative 4 
Alternative 1 Selective Excavation, Offsite Disposal, and Institutional Selective Excavation, E.x Situ Soil Washing, Ex Sift Chemical Selective Excavation, Ex Situ Stabilization/Solidification, Offsite 

Criteria No Action Controls Reduction-Oxidation, Offsite Disposal, and Institutional Controls Disposal, and Institutional Controls 

REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH TREATMENT 
Treatment processes used and No treatment included. Selected soil would be excavated and disposed of at an offsite, Selected soil would be excavated, selected quantities of soil would Selected soil would be excavated and would be treated through a 
materials treated licensed facility. Any necessary treatment of the disposed soil be treated through a method of soil washing, and selected quantities method of stabilization/solidification and then subsequently 

will be the determined by the TSDF. would be treated through a method of chemical reduction-oxidation disposed of at an offsite, licensed TSDF. 
and then all treated soil would be subsequently disposed of at an 
offsite, licensed TSDF. 

Hazardous material destroyed or No treatment included. Natural Soil with COCs above industrial cleanup goals would be Soil with COCs above industrial cleanup goals would be treated by Soil with COCs above industrial cleanup goals would be treated by 
treated attenuation of COCs in soil and disposed at offsite, licensed hazardous waste TSDF, with any soil washing and chemical reduction-oxidation and the treated soil stabilizatio.n/solidification and the treated soil would be disposed of 

sediment would occur, but would necessary treatment to be determined and conducted by would be disposed of at an offsite, licensed TSDF. at an offsite, licensed TSDF. 
not be verified. disposal facility. 

Type and quantity of residuals No treatment included. Natural All efforts will be made to ensure selective excavation would All efforts will be made to ensure selective excavation would be All efforts will be made to ensure selective excavation would be 
remaining after treatment attenuation of COCs in soil and be complete and no residual affected soil would remain at complete and no residual affected soil would remain at Lower complete and no residual affected soil would remain at Lower 

sediment would occur, but would Lower Subase. Excavated material would be disposed/treated Subase. Excavated material would be disposed/treated offsite. Subase. Excavated material would be disposed/treated offsite. 
not be verified. offsite. 

Degree to which treatment is No treatment included. Excavation and offsite treatment/ disposal of impacted soil Excavation, treatment through soil washing, chemical reduction- Excavation, treatment through stabilization/solidification and offsite 
irreversible would be irreversible. oxidation, and offsite disposal of impacted soil would be disposal of impacted soil would be irreversible. 

irreversible. 
Statutory preference for treatment Does not satisfy. Satisfies, if impacted soil is treated at offsite hazardous waste Satisfies, if excavation, soil washing, and chemical reduction- Satisfies, if excavation and stabilization/solidification is selected. 

TSDF. Does not satisfy, if excavated soil is disposed without oxidation is selected. 
treatment. 

SHORT-TERM EFFECTIVENESS 
Protection of site workers No new risks to site workers. Engineered safety controls would address potential risks to site Engineered safety controls would address potential risks to site Engineered safety controls would address potential risks to site 

workers during remedial activities. workers during remedial activities. workers during remedial activities. 
Protection of community No new risks to the community. Engineered safety controls would address potential risks to the Engineered safety controls would address potential risks to the Engineered safety controls would address potential risks to the 

community during remedial activities. community during remedial activities. community during remedial activities. 
Time to achieve remedial goals Remedial goals would not be Remedial time required will be highly dependent on Remedial time required will be highly dependent on complexity of Remedial time required will be highly dependent on complexity of 

achieved. complexity of excavation due to proximity to underground excavation due to proximity to underground utilities and structures. excavation due to proximity to underground utilities and structures. 
utilities and structures. Excavation at this zone (with 7 Excavation at this zone (with 7 impacted sites) would likely be Excavation at this zone (with 7 impacted sites) would likely be 
impacted sites) would likely be completed within a relatively completed within a relatively short time. Onsite treatment and completed within a relatively short time. Onsite treatment and 
short time. Transport of excavated soil to an offsite hazardous subsequent transport of excavated soil to an offsite TSDF, which subsequent transport of excavated soil to an offsite TSDF, which 
waste TSDF, which would likely take place after stockpiling would take place after stockpiling/staging soil in respective treatment would likely take place after stockpiling soil in order to accumulate 
soil in order to accumulate an adequate volume of impacted areas (for each treatment method), would require additional time. an adequate volume of impacted soil, would require additional time. 
soil, would require additional time. Institutional controls Institutional controls (including ELUR) would immediately address Institutional controls (including ELUR) would immediately address 
(including ELUR) would immediately address the risks. the risks. the risks. 

IMPLEMENTABILITY 
Ability to construct and operate No action specified. Readily implemented Moderately impacted by Naval Base activities and schedules. Moderately impacted by Naval Base activities and schedules.. 
Ease of conducting other actions, if Other actions readily Other actions readily implementable. Other actions readily implementable. Other actions readily implementable. 
needed implementable. 
Ability to monitor effectiveness Status of COC verified through Effectiveness readily verified through monitoring and S-year Effectiveness readily verified through monitoring and 5year Effectiveness readily verified through monitoring and 5-year 

monitoring and 5,year reviews. reviews. reviews. reviews. 
Ability to obtain approvals and Unlikely to receive approval Likely to receive regulatory approval because impacted soil Likely to receive regulatory approval because impacted soil would Likely to receive regulatory approval because impacted soil would 
coordinate with other agencies because COCs will remain which would be removed and risks associated with COC be treated and removed so that risks associated with COC be treated so that risks associated with COC concentrations would 

exceed Connecticut ICDECs, 10.’ concentrations would be mitigated. Institutional controls concentrations would be mitigated. Institutional controls would be mitigated. Institutional controls would address site risks. 
Risk-Based PRGs, state PMCs, would address site risks. address site risks. . 
and Dilution-Adjusted PMCs. 

Availability of materials and services Not applicable because no actions Readily available. Readily available. Readily available. 
included. 

COST 
Capital Cost $368,200 $514,900 $430,600 
Annual Operation and Maintenance 53,3:: $11,600 $11,600 $11,600 
Costs (Years (l-30) 
Total 30-Year Present Worth Cost’“) $68,200 $609,300 $756,000 $67 1,600 
I-\ ,--I- ~I-_-> ~I c ~. .---_ A:---~ .-. _-L- (a) Latcuracea at a 3 percent uiscount rate. 

. . . 
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TABLE 9-3 ASSESSMENT OF CHEMICALSPECIFIC APPLICABLE OR RELEVANT AN-D APPROPRIATE REQUIREMENTS 
AND TO BE CONSIDERED GUIDANCE FOR ALTERNATIVE 1 - NO ACTION 

ZONE 6, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

non-carcmogem 

NOTE: CGS = COMtXtiCUt General statute& 
RCSA = - Regula~encies. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 



Project No.: 296.0090 
Revision: DRAFT FINAL 

Table 9-4, Page 1 of 1 
EA Engineering, Science, and Technology January 2002 

TABLE 9-4 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 6, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

FEDERAL8 
There are no federal location-snecific au~licable or relevant and aDurouriate requirements. 

STATE OF CONNECTICUT 
There are no state location-soecific auulkable or relevant and amn-ouriate requirements. I 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 9-5 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 6, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

1 There are no federal action-specific applicable or relevant and appropriate requirements. 

STATE OF CONNECTICUT 
There are no state action-stific au&able or relevant and autxouriate reuuirements. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 9-6 ASSESSMENT OF CHEMICALrSPEClFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSITE DISPOSAL, AND INSTITUTIONAL CONTROLS 
ZONE 6, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

caused by exposure to 

vent residential use and limit construction 

excavation an 

NOTE: CGS = COMCCtiCUt General statutes. 
RCSA = Regulations of Connecticut State Agencies. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 9-7 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMEWS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSlTE DISPOSAL, AND lNSllTUTI0NA.L CONTROLS 
ZONE 6, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

practicable alternatives are available. 
excavation w 

Act federal actions result in control or structural 
propriate agencies wo 

excavation to minimize adverse effects to fish and wildlife 

Act area. As a result, activities at the site requhe 
a Coastal Site Plan that addresses adverse and 
beneficial effects of the proposed activities. 

uirements of the Act but are not 

Act continued existence of state-listed endangered Resources Manager will be notified. The Natural 
or threatened species, or adversely modify or Resources Manager will determine whether additional 
destroy their habitat. t he completed prior to remedial actions. In 

te officials will be consulted prior to any 

NOTE: USC = United States Code. 
CFR = Code of Federal Regulations. 
CGS = Connecticut General Statutes. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 9-8 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSlTE DISPOSAL, AND INSTlTUTIONAL CONTROLS 
ZONE 6, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Connecticut Air Pollution 
Control Act 

1 RCSA 22a-174 1 Relevant 
STATE OF COIVNECI’ICUT 

1 These regulations establish ambient air 
1 quality s&lards and emission 

1 Air monitorine will occur durinp excavation activities. 
1 Excavation a&ities may prod& fugitive dusts and vapors 

Appropriate limitations/standards. that will be monitored atail times. Ail site emissions will be 
kept in compliance with this Act. 

Connecticut Guidelines for Soil Connecticut To Be Technical and administrative guidance for All excavation activities. including soil stockpiling, will meet 
Erosion and Sediment Control Co~cil on Soil Considered development, adoption, and implementation the substantive requirements set forth in this guidance 

and Water of erosion and sediment control program. document to minimize runoff and migration of constituents of 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 9-9 ASSESSMENT OF CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, EX SITU SOIL WASHING, OFFSITE DISPOSAL, 
AND LNS~IONAL CONTROLS 

ZONE 6, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

sical soil treatment, and 

These are guidance values used in risk The alternative would eliminate exposure to 
contaminants in soil to industrial standards through 

carcinogenic hazards caused by exposure to excavation, chemical and physical soil treatment, and 
offsite disposal. Institutional controls would prevent 

mobility criteria for contaminants in the soil 
and offsite disposal. 

tutional controls would prevent residential 
sure to, and minimize mobility of residual 

NOTE CGS = Connecticut General Statutes. 
RCSA = ~ofticut State Agencies. - 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 9-10 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AN-D APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, EX SITU SOIL WASHING, OFFSITE DISPOSAL, CAPPING, 
AND INSTITUTIONAL CONTROLS 

ZONE 6, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

CFR Part 230 and 
33 CFR Parts 320- 

and fill materials in wetlands and navigable 
waters. Such discharges are not allowed if 
practicable alternatives are available. 
Furthermore, the regulations require that the 
remedial action is the best practicable 
alternative to avoiding, minimixing, or 

replacement/restoration with uncontaminated material. 
AII activities associated with excavation will he designed 
to ensure or minimize impacts to protected habitats. 
Discharge to the ‘Shames River is not expected during the 
remedial action. If an accidental discharge does occur, 
the requirements set forth will he followed to mitigate and 

NOTE USC = United States Code. 
Cl% = Code of Federal Regulations. 
CGS = Connecticut General Statutes. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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Requirement 

Connecticut Air Pollution 
Control Act 

TABLE 9-l 1 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, EX SITU SOIL WASHING, OFFSITE DISPOSAL, CAPPING, 
AND INSTITUTIONAL CONTROLS 

ZONE 6, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Connecticut Guidelines for Soil 
Erosion and Sediment Control 

RCSA 22a-174 

COMeCkllt 

Council on Soil 
and Water 

STATE OF CONNECTICUT 
Relevant These regulations establish ambient air Air monitoring will occur during excavation and soil washing 
and quality standards and emission activities. Excavation activities may produce fugitive dusts 
Appropriate limitations/standards. and vapors that will be monitored at all times. In addition, 

vapor collection may be necessary during soil washing 
activities depending upon final solutions employed. All site 
emissions will be kept in compliance with this Act. 

To Be Technical and administrative guidance for All excavation activities, including soil stockpiling, will meet 
Considered development, adoption, and implementation the substantive requirements set forth in this guidance 

of erosion and sediment control program. document to minimize nmoff and migration of constituents of 

NOTE RCSA = 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 9-12 ASSESSMENT OF CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 4 - IN SITU SOIL VAPOR EXTRACTION AND INSTITUTIONAL CONTROLS 
ZONE 6, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

FEDERAL 
Cancer Slope Factors 

Reference Dose 

To Be These are guidance values used in risk The alternative would eliminate exposure to 
Considered assessment to evaluate the potential contaminants in soil to industrial standards through in 

carcinogenic hazards caused by exposure to situ soil vapor extraction. Institutional controls would 
contaminants. prevent future residential use and limit construction 

activities. 
These are guidance values used in risk The alternative would eliminate exposure to 
assessment to evaluate the potential non- contaminants in soil to industrial standards through in 

situ soil vapor extraction. Institutional controls would 
ture residential use and limit construction 

Action to Be Taken to Attain Applicable or 
Relevant and Apps 

contaminated soils. situ soil vapor extraction. Jnstitutional controls would 
prevent future residential use, limit exposure to, and 
minimize migration of inaccessible constituents of 

NOTE: CGS = Connecticut General Statutes. 
RCSA = Regulations of Co w- - 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 9-13 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 4 - IN SITU SOIL VAPOR EXTRACTION AND INSTITUTIONAL CONTROLS 
ZONE 6, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

FEDERAL 
There are no federal location-specific applicable or rele~emrirements. 

Connecticut Coastal Management 
Act 

Connecticut Bndangered Species 
Act 

CGS22a4I4 

CGS26-303 
throuJ3h315 

Applicable 

Applicable 

STATE OF COIWJXTICUT 
The site is within a coastal zone management 
area As a result, activities at the site require 
a Coastal Site Plan that addresses adverse and 
beneficial effects of the proposed activities. 

Remedial actions may not jeopardize the 
continued existence of state-listed endangered 

~ or threatened species, or adversely modify or 
destroy their habitat. 

Remedial actions at the site are required to comply with 
the substantive requirements of the Act, but are not 
required to comply with the formal submissions and local 
reviews. Local officials wilI he consulted before activities 
begin to ensure coastal zone issues are addressed. 
Before remedial actions occur, the NSB-NLCN Natural 
Resources Manager will he notified. The Natural 
Resources Manager will determine whether additional 
surveys must he completed prior to remedial actions. In 
addition. state officials will he consulted prior to any 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 



Project No.: 296.0090 
Revision: DRAFT FINAL 

Table 9-14, Page 1 of 1 
EA Engineering, Science, and Technology January 2002 

TABLE 9-14 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQLJIFUMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 4 - ZNSZTU SOIL VAPOR EXTRACTION AND INSTlTUTIONAL CONTROLS 
ZONE 6, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Control Act r extraction unit will have an 

Erosion and Sediment Control development, adoption, and implementation 
of erosion and sediment control program. 

r extraction unit will meet the substantive 
dance document to minimize 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 



c c Alternative 2 Alternative 3 
Alternative 1 Selective Excavation, Offsite Disposal, and Selective Excavation, EX Situ Soil Washing, Offsite Alternative 4 

Criteria No Action Institutional Controls Disposal, and Institutional Controls In Situ Soil Vapor Extraction, and Institutional Controls 

OVERALL PROTECTIVENESS - HUMAN HEALTH 
Exposure to COCs in soil Would not address. Soil with COCs above the state PMCs would be Soil with COCs above the state PMCs would be Treating the soil with COCs above the state PMCs in siru 

excavated and disposed offsite, which would remove excavated, treated and disposed offsite, which would minimizes/eliminates potential associated risks to human 
associated risks to human health. Risks to remedial remove associated risks to human health. Risks to health and migration of COCs at Lower Subase. Risks to 
phase workers would be minimized through proper remedial phase workers would be minimized through remedial phase workers would be minimized through 
construction and engineering safety practices. Signage proper construction and engineering safety practices. proper construction and engineering safety practices. 
would be protective limiting zone access. Institutional Signage would be protective limiting zone access. Signage would be protective limiting zone access. 
controls (ELUR) would control employee/site worker Institutional controls (ELUR) would control Institutional controls (ELUR) would control 
exposure beneath pavement, prevent future residential employee/site worker exposure beneath pavement, employee/site worker exposure beneath pavement. 
site use, and provide protection through amendments if prevent future residential site use, and provide protection prevent future residential site use, and provide protection 
property was transferred. through amendments if property was transferred. through amendments if property was transferred. 

OVERALL PROTECTIVENESS - ENVIRONMENT 
Potential offsite receptors Would not address; however, no No significant risks to offsite ecological receptors are No significant risks to offsite ecological receptors are No significant risks to offsite ecological receptors are 

significant risks to offsite present or anticipated at Lower Subase during present or anticipated at Lower Subase during present or anticipated at Lower Subase during 
ecological receptors at Lower implementation of alternative. Removal of soil with implementation of alternative. Removal of soil with implementation of alternative. Treatment of soil with 
Subase are present. COC concentrations above the zone’s cleanup goals COC concentrations above the zone’s cleanup goals COC concentrations above this zone’s cleanup goals 

would reduce/eliminate potential for COC migration. would reduce/eliminate potential for COC migration. would reduce/eliminate potential for COC migration. 
Proper safety controls would reduce/eliminate potential Proper treatment and safety controls during treatment and Proper safety controIs would reduce/eliminate potential 
impact to offsite receptors. disposal would reduce/eliminate potential impact to impact to offsite receptors. 

offsite receptors. 
Potential onsite receptors Would not address; however, no No significant risks to onsite ecological receptors are No significant risks to onsite ecological receptors are No significant risks to onsite ecological receptors are 

significant risks to onsite present or anticipated at Lower Subase during present or anticipated at Lower Subase during present or anticipated at Lower Subase during 
ecological receptors at Lower implementation of alternative. Removal of impacted implementation of alternative. Removal of impacted soil implementation of alternative. Treatment of impacted soil 
Subase are present. soil would reduce/eliminate potential for COC would reduce/eliminate potential for COC migration. would reduce/eliminate potential for COC migration. 

migration. Risks to onsite receptors during remedial Risks to onsite receptors during remedial work would be Proper safety controls would reduce/eliminate potential 
work would be minimized through proper construction minimized through proper construction and engineering for COC migration and potential impact to onsite 
and engineering safety practices. Signage would be safety practices. Signage would be protective by limiting receptors. 
protective by limiting zone access. zone access. 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
Zhemical-specific Would not achieve because no Would achieve compliance with PMCs, for soil. Would achieve compliance with PMCs, for soil. Would achieve compliance with PMCs, for soil. 

action specified. Institutional controls would address residual COCs in Institutional controls would address residual COCs in Institutional controls would address residual COCs in 
soil. soil. soil. 

&cation-specific Not applicable because no action Would be conducted in accordance with requirements. Would be conducted in accordance with requirements. Would be conducted in accordance with requirements. 
specified. 

dction-specific Not applicable because no action Would be conducted in accordance with requirements. Would be conducted in accordance with requirements. Would be conducted in accordance with requirements. 
specified. 

‘IOTE: COC = Constituents of concern. 
ELUR = Environmental land use restriction. 
PRG = Preliminary Remediation Goais. 
PMC = Pollutant Mobility Criteria. ‘.. 

1 1 

Lower &base Lower Subase 
Naval Submarine Base, New London, Connecticut Naval Submarine Base, New London, Connecticut 

Feasibility Study Feasibility Study 
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Alternative 2 Alternative 3 
Alternative 1 Selective Excavation, Offsite Disposal, and Selective Excavation, Ex Situ Soil Washing, Offsite Alternative 4 

Criteria No Action Institutional Controls Disposal;and institutional Controls In Sitrl Soil Vapor Extraction, and Institutional Controls 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
Magnitude of residual risk Current risks would remain. Excavation of COC-containing soil to industrial Excavation of COC-containing soil to industrial cleanup Treatment of COC-containing soil to industrial cleanup 

cleanup goals would minimize/eliminate residual risk at goals would minimize/eliminate residual risk at Lower goals would minimize/eliminate residual risk at Lower 
Lower Subase for the long term. Proper disposal of the Subase for the long term. Proper disposal of the treated Subase for the long term. Proper treatment would 
affected soil at a licensed TSDF would provide long- soil at a licensed TSDF would provide long-term provide long-term protection to the environment and 
term protection to the environment and human health at protection to the environment and human health at large. human health at large. Long-term risks at the site from 
large. Long-term risks at the site from residual COCs Long-term risks at the site from residual COCs would be residual COCs would be adequately addressed through 
would be adequately addressed through institutional adequately addressed through institutional controls. institutional controls. 
controls. 

Adequacy and reliability of Not applicable because no Active strategy. Selective excavation and disposal of Active strategy. Selective excavation and Active strategy. In situ treatment of impacted soils 
controls controls are specified. impacted soil would be a reliable method to mitigate treatment/disposal would be a reliable method to mitigate would be a reliable method to mitigate COCs above the 

COCs above the industrial cleanup goals. Institutional COCs above the industrial cleanup goals. Institutional industrial cleanup goals. Institutional controls would be 
controls would be reliable and suitable to control controls would be reliable and suitable to control access reliable and suitable to control access and activity at the 
access and activity at the site. Site planned to remain and activity at the site. Site planned to remain for site. Site planned to remain for industrial use for Naval 
for industrial use for Naval Submarine Base, New industrial use for Naval Submarine Base, New London, Submarine Base, New London, Connecticut. 
London. Connecticut. Connecticut. 

REDUCTION OF TOXICITY, MOBILITY, AND VOLUME THROUGH TREATMENT 
Treatment processes used and No treatment included. Selected soil would be excavated and disposed of at an Selected soil would be excavated, treated through a Impacted soil would be treated in place through the use 
materials treated offsite, licensed facility. Any necessary treatment of method of soil washing, and disposed of at an offsite, of in situ soil vapor extraction. 

the disposed soil will be the determined by the TSDF. licensed facility. 

Hazardous material destroyed or No treatment included. Natural Soil with COCs above industrial cleanup goals would Soil with COCs above industrial cleanup goals would be Soil with COCs above industrial cleanup goals would be 
treated attenuation of COCs in soil and be disposed at offsite, licensed TSDF, with any treated by soil washing and the treated soil would be treated in place through the use of in situ soil vapor 

sediment would occur, but would necessary treatment to be determined and conducted by disposed of at an offsite, licensed TSDF. extraction. 
not be verified. disposal facility. 

Type and quantity of residuals No treatment included. Natural All efforts will be made to ensure selective excavation All efforts will be made to ensure selective excavation All efforts will be made to ensure the treatment of soils 
remaining after treatment attenuation of COCs in soil and would be complete and no residual affected soil would would be complete and no residual affected soil would would be complete and no residual affected soil would 

sediment would occur, but would remain at Lower Subase. Excavated material would be remain at Lower Subase. Excavated material would be remain at Lower Subase. 
not be verilied. disposed/treated offsite. disposed/treated offsite. 

Degree to which treatment is No treatment included. Excavation and offsite treatment/ disposal of impacted Excavation, treatment through soil washing, and offsite Treatment of impacted soil would be irreversible. 
irreversible soil would be irreversible. disposal of impacted soil would be irreversible. 

Statutory preference for treatment Does not satisfy. Satisfies, if impacted soil is treated at offsite TSDF. Satisfies, if excavation and soil washing is selected. Satisfies, if treatment through in situ soil vapor extraction 
Does not satisfy, if excavated soil is disposed without is selected. 
treatment. 

NOTE: COC = Constituents of concern. 
ELUR = Environmental land use restriction. 
PRG = Preliminary Remediation Goals. 
PMC = Pollutant Mobility Criteria. 

SHORT-TERM EFFECTIVENESS 
Protection of site workers No new risks to site workers. Engineered safety controls would address potential Engineered safety controls would address potential risks Engineered safety controls would address potential risks 

risks to site workers during remedial activities. to site workers during remedial activities. to site workers during remedial activities. 
Protection of community No new risks to the community. Engineered safety controls would address potential Engineered safety controls would address potential risks Engineered safety controls would address potential risks 

risks to the community during remedial activities. to the community during remedial activities. to the community during remedial activities. 
Time to achieve remedial goals Remedial goals would not be Remedial time required will be highly dependent on Remedial time required will be highly dependent on In situ soil vapor extraction is a long-term treatment 

achieved. complexity of excavation due to proximity to complexity of excavation due to proximity to technology and is expected to take some time to 
underground utilities and structures. Excavation at this underground utilities and structures. Excavation at this adequately treat impacted soils. Institutional controls 
zone (with 1 impacted site) would likely be completed zone (with 1 impacted site) would likely be completed (including ELUR) would immediately address the risks 
within a relatively short time. Transport of excavated within a relatively short time. Onsite treatment and during the treatment process. 
soil to an offsite TSDF, which would likely take place subsequent transport of excavated soil to an offsite 
after stockpiling soil in order to accumulate an TSDF, which would likely take place after stockpiling 
adequate volume of impacted soil, would require soil in order to accumulate an adequate volume of 
additional time. Institutional controls (including impacted soil, would require additional time. 
ELUR) would immediately address the risks. Institutional controls (including ELUR) would 

immediately address the risks. - 
Lower Subase 
Naval Submarine Base, New London, Connecticut 

Feasibility Study 
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Criteria 

IMPLEMENTABILITY 
Ability to construct and operate 

Ease of conducting other actions, 
if needed 
Ability to monitor effectiveness 

Ability to obtain approvals and 
coordinate with other agencies 

Alternative 2 Alternative 3 
Alternative 1 Selective Excavation, Offsite Disposal, and Selective Excavation, E.lc Situ Soil Washing, Offsite Alternative 4 

No Action Institutional Controls Disposal, and Institutional Controls In Situ Soil Vapor Extraction, and Institutional Controls’ 

No action specified. Readily implemented Moderately impacted by Naval Base activities and Moderately impacted by Naval Base activities and 
schedules. schedules. 

Othei actions readily Other actions readily implementable. Other actions readily implementable. Other actions readily implementable. 
implementable. 
Status of COC verified through Effectiveness readily verified through monitoring and Effectiveness readily verified through monitoring and 5- Effectiveness readily verified through monitoring and 5- 
monitoring and 5-year reviews. 5-year reviews. year reviews. year reviews. 
Unlikely to receive approval Likely to receive regulatory approval because impacted Likely to receive regulatory approval because impacted Likely to receive regulatory approval because impacted 
because COCs will remain which soil would be removed and risksassociated with COC soil would be treated and removed so that risks associated soil would be treated so that risks associated with COC 
exceed Connecticut PMCs would concentrations would be mitigated. Institutional with COC concentrations would be mitigated. concentrations would be mitigated. Institutional controls 
not be addressed. controls would address site risks. Institutional controls would address site risks. would address site risks. 
Not applicable because no actions Readily available. Readily available. Readily available. Availability of materials and 

services 1 included. 

COST 
Capital Cost 
Annual Operation and 
Maintenance Costs (Years (I-30) 
Total 30-Year Present Worth 
Cost@) 
(a) Calculated at a 5 percent discount rate. 

$0 $92,500 $177,100 $66,700 
$3,300 $11,600 $11,600 $41,600 

$68,200 $333,500 $418,200 $930,400 

Lower Subase 
Naval Submarine Base, New London, Connecticut 

Feasibility Study 
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TABLE 10-3 ASSESSMENT OF CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 7, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Cancer Slope Factors To Be 
Considered 

Reference Dose To Be 
Considered 

FEDERAL 
These are guidance values used in risk assessment to 
evaluate the potential carcinogenic haxards caused by 
exposure to contaminants. 
These are guidance values used in risk assessment to 
evaluate the potential non-carcinogenic hazards caused 

The No Action Alternative would provide no protection 
from risk posed by contaminants in the soil. 

The No Action Alternative would provide no protection 
from risk posed by contaminants in the soil. 

Remediation Standard 
Regulations 

J~J exposure to contaminants. I 
STATE OF CONNECTICUT 

CGS 2%133k; Applicable These regulations establish direct exposure and ‘Ike No Action Alternative does not satisfy state 
RCSA 2%133k-1 pollutant mobility criteria for contaminated soils. standards for either site remediation nor for sufficient 
through 3 engineering controls to prevent risk to human health and 

I RCSA = Regulatiofl - 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 10-4 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 7, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 10-5 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 1 - NO ACTION 
ZONE 7, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Waste Management Management Regulations incorporate by 
Regulations reference the essential sections of the Code of 

Federal Regulations covering the Resource 
Conservation and Recovery Act. Any 
regulated waste identified must be remediated 

NOTE: RCSA = Rermlations of CoMecticut State Agencies. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 10-6 ASSESSMENT OF CHEMICAL3PEClFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSITE DISPOSAL, AND INSTITUTIONAL CONTROLS 
ZONE 7, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

contaminants in soil to industrial standards through 
excavation and offsite disposal. Institutional controls 
would prevent residential use, limit exposure to, and 

OF CONNECTICUT 

contaminated soils. 

NOTE CGS = Connecticut General Statutes. 
Regulationsofgencies. RCSA = 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 10-7 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSITE DISPOSAL, AND INSTlTUTIONAL CONTROLS 
ZONE 7, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Discharge to the llmmes River is not 
remediaI action. If an accidental disch 

Act federal actions result in control or strut 

STATE OF CONNECTICUT 
Connecticut Coastal Management CGS 22a-444 Applicable The site is within a coastal zone management Remedial actions at the site are required to comply with 
Act area. As a result, activities at the site require the substantive requirements of the Act, but are not 

a Coastal Site Plan that addresses adverse and required to comply with the formal submissions and local 
beneficial effects of the proposed activities. reviews. Local officials will he consulted before activities 

begin to ensure coastal zone issues are addressed. 
Connecticut Bndangered Species CGS 26-303 Applicable Remedial actions may not jeopardize the Before remedial actions occur, the NSB-NLON Natural 
Act through 315 continued existence of statelisted endangered Resources Manager will be notified. The Natural 

or threatened species, or adversely modify or Resources Manager will determine whether additional 
destroy their habitat. surveys must be completed prior to remedial actions. In 

addition, state officials will be consulted prior to any 
activities. 

NOTE: USC = united states code. 
CFR = Code of Federal Regulations. 
CGS = COMectiCUt General statutes. 
RCSA = Re~Mecticut State Agencies. - 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 10-8 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 2 - SELECTIVE EXCAVATION, OFFSJTE DISPOSAL, AND INSTlTUTIONAL CONTROLS 
ZONE 7, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

I Evaluation/Action to be Taken to Attain Applicable or 

STATE OF CONNECTICUT 
Connecticut Hazardous Waste I RCSA 2% Au&able The Connecticut Hazardous Waste I Lead contaminated soil identified as characteristic hazardous 
Management Regulations 449(c)lOo through 

110 
Management Regulations incorporate by waste will be excavated and disposed at a licensed, hazardous 
reference the essential sections of the Code waste TSDF. All substantive requirements set forth in these 
of Federal Regulations covering the regulations concerning the excavation and storage of 
Resource Conservation and Recovery Act. hazardous waste onsite will be followed. All waste 
Any regulated waste identified must be transported and disposed offsite will be done in accordance 
remediated in accordance with these with these regulations and permitted. 
ttgUli3tiOllS. 

Connecticut Air Pollution RCSA 2%174 Relevant These regulations establish ambient air Air monitoring will occur during excavation activities. All 
Control Act and quality standards and emission site emissions will be kept in compliance with this Act. 

Appropriate limitationslstandards. 
Connecticut Guidelines for Soil Connecticut To Be Technical and administrative guidance for All excavation activities, including soil stockpiling, will meet 
Erosion and Sediment Control Council on Soil Considered development, adoption, and implementation the substantive requirements set forth in this guidance 

and Water of erosion and sediment control program. document to minimize runoff and migration of CGCs. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE 10-9 ASSESSMENT OF CHEMICALSPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, OFFSlTE DISPOSAL, CAPPING, AND INSTUUTIONAL CONTROLS 
ZONE 7, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

contaminants in soil to industrial standards through 
excavation, offsite disposal, and capping. Institutional 
controls would prevent residential use and limit 

t residential use and limit 

contaminated soils. 

the site. Capping would render any residual or deep soil 
inaccessible. Institutional controls would prevent 

NOTE: CGS = Connecticut General Statutes. 
c RCSA = _ 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE lo-10 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, OFFSlTE DISPOSAL, CAPPING, AND INSTITUTIONAL CONTROLS 
ZONE 7, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

practicable alternatives are available. 

Act federal actions result in control or structural 
modification of a natural s 

STATE OF CONNECTICUT 
Connecticut Coastal Management CGS 22a-444 Applicable The site is within a coastal zone management Remedial actions at the site are required to comply with 
Act area. As a result, activities at the site require the substantive requirements of the Act, but are not 

a Coastal Site Plan that addresses adverse and required to comply with the formal submissions and local 
beneficial effects of the proposed activities. reviews. Local officials will be consulted before activities 

begin to ensure coastal zone issues are addressed. 
Connecticut Endangered Species CGS 26-303 Applicable Remedial actions may not jeopardize the Before remedial actions occur, the NSB-NL0N Natural 
Act through 315 continued existence of state-listed endangered Resources Manager will be notified. The Natural 

or threatened species, or adversely modify or Resources Manager will determine whether additional 
destroy their habitat. surveys must be completed prior to remedial actions. In 

addition, state officials will be consulted prior to any 
activities. 

NOTE: USC = United States Code. 
CFR = Code of Federal Regulations. 
CGS = Connecticut General Statutes. 
RCSA = 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study * 
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TABLE 10-l 1 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 3 - SELECTIVE EXCAVATION, OFFSlTE DISPOSAL, CAPPING, AND INSTlTUTIONAL CONTROLS 
ZONE 7, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

waste will be excavated and disposed at a licensed, 

storage of hazardous waste onsite will be followed. All 

Erosion and Sediment Control development, adoption, and i meet the substantive requirements set forth in this guidance 
document to minimize moff and migration of COG. 

NOTE: RCSA = Regulations of Connezticut State Agencies. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE lo-12 ASSESSMENT OF CHEMICAL/SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 4 - SELECTIVE EXCAVATION, EX SITU STABILIZATION/SOLIDIFICATION, 
OFFSITE DISPOSAL, CAPPING, AND INSTlTUTIONAL CONTROLS 

ZONE 7, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

FEDERAL 

excavation chemical and sical soil treatment, offsite 

Institutional controls would 
t exposure to, and minimize 

RCSA 22a-133k- and pollutant mobility criteria for 
contaminated soils. excavation, offsite disposal, and capping. Excavation, 

chemical and physical soil treatment, and offsite disposal 
would treat and remove contaminated soil from the site. 
Capping would render any residual or deep soil 
inaccessible. Institutional controls would prevent 
residential use, limit exposure to, and minimize mobility 

NOTE CGS = Connecticut General Statutes. 

‘Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 



Project No.: 296.0090 
Revision: DRAFT FINAL 

Table 10-13, Page 1 of 1 
EA Engineering, Science, and Technology January 2002 

TABLE lo-13 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENW AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 4 - SELECTIVE EXCAVATION, EX SITU STABlLlZATION/SOLIDIFICATION, 
OFFSITE DISPOSAL, CAPPING, AND INSTITUTIONAL CONTROLS 

ZONE 7, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

C!FR Part 230 and 
33 CFR Parts 320- 

and Iill materials in wetlands and navigable 
waters. Such discharges are not allowed if 
practicable alternatives are available. 
Furthermore, the regulations require that the 
remedial action is the best practicable 
alternative to avoiding, minlmixing, or 

replacement/restoration with uncontaminated material. 
All activities associated with excavation will be designed 
to ensure or minlmir.e impacts to protected habitats. 
Discharge to the Thames River is not expected during the 
remedial action. If an accidental discharge does occur, 
the requirements set forth will be followed to mitigate and 

STATE OF CONNECTICUT 
Connecticut Coastal Management CGS 22a-444 Applicable The site is within a coastal zone management Remedial actions at the site are required to comply with 
Act area As a result, activities at the site require the substantive requirements of the Act, but are not 

a Coastal Site Plan that addresses adverse and required to comply with the formal submissions and local 
beneficial effects of the proposed activities. reviews. Local officials will be. consulted before activities 

begin to ensure coastal zone issues are addressed. 
Connecticut Endangered Specks CGS 26-303 Applicable Remedial actions may not jeopardize the Before remedial actions occur, the NSB-NL0N Natural 
Act through 315 continued existence of state-listed endangered Resources Manager will be notified. The Natural 

or threatened species, or adversely modify or Resources Manager will determine whether additional 
destroy their habitat. surveys must be completed prior to remedial actions. In 

addition, state officials will be consulted prior to any 
activities. 

NO’IE USC = United States Code. 
CFR = Code of Federal Regulations. 
CGS = Connecticut General Statutes. 

-- RCSA = 

Lower Subase, Naval Submarine Base, New London, COMectiCUt Feasibility Study 
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TABLE lo-14 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 4 - SELECTIVE EXCAVATION, EX SlTU SOIL WASHING, EX SITU STABlLIZATION/SOLIDIATION, 
OFFSITE DISPOSAL, CAPPING, AND INSTITUTIONAL CONTROLS 

ZONE 7, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Control Act 

reference the essential sections of the Code of hazardous waste TSDF. All substantive requirements set 
Federal Regulations covering the Resource 
Conservation and Recovery Act. Any be followed. The 
regulated waste identified must he remediated hazardous through 
in accordance with these regulations. t. these regulations are 

standards and emission lhnitations/standards. 

Erosion and Sediment Control Council on Soil 
of erosion and sediment control document to minimize runoff and migration of WCs. 

NOTE: RCSA = Regulations of Connecticut State Agencies. 
CGS = Co~ecticut General Statutes. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE lo-15 ASSESSMENT OF CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 5 - SELECTIVE EXCAVATION, EX SITU SOIL WASHING, EX SlTU CHEMICAL REDUCTION- 
OXIDATION, OFFSITE DISPOSAL, IN SlTU SOIL VAPOR EXTRACTION, AND INSTITUTIONAL CONTROLS 

ZONE 7, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

te the potential non- contaminants in soil to industrial s 
s caused by exposure to 

contaminated soils. 
vapor extract would remediate deep 
ntrols would prevent future 

NOTE: CGS = Connecticut General Statutes. 
, RCSA = Regulationsof - __ 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE lo-16 ASSESSMENT OF LOCATION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 5 - SELECTIVE EXCAVATION, EX SITU SOIL WASHING, EX SITU CHEMICAL REDUCTION- 
OXIDATION, OFFSITE DISPOSAL, IN SITU SOIL VAPOR EXTRACTION, AND INSTITUTIONAL CONTROLS 

ZONE 7, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Requirement 

Clean Water Act, Section 404 

Fish and Wildlife Coordination 
Act 

Citation 

33 USC 1344; 40 
CFR Part 230 and 
33 CFR Parts 320- 
323 

16USCPart661 
er. seq., 40 cm 
122.49 

Status 

Applicable 

Applicable 

Synopsis of Requirement 

FEDERAL 
These rules regulate the discharge of dredge 
and fill materials in wetlands and navigable 
waters. Such discharges are not allowed if 
practicable alternatives are available. 
Furthermore, the regulations require that the 
remedial action is the best practicable 
alternative to avoiding, minimizing, or 
mitigating impacts to protected habitats. 
This Order protects fish and wildlife when 
federal actions result in control or structural 
modification of a natural stream, body of 
water, floodplains, or flood-prone areas. 

STATE OF CONNECTICUT 

Action to Be Taken to Attain Applicable or Relevant 
and Appropriate Requirement 

Remedial action includes excavation of soil and 
replacement/restoration with uncontaminated material. 
All activities associated with excavation will be designed 
to ensure or minimize impacts to protected habitats. 
Discharge to the Thames River is not expected during the 
remedial action. If an accidental discharge does occur, 
the requirements set forth will be followed to mitigate and 
monitor any release. 
Appropriate agencies would be consulted prior to 
excavation to minimize adverse effects to fish and wildlife 
from excavating floodplains or flood-prone areas. 

Act 

continued existence 
or threatened specie 
destroy their habitat. 

Resources Manager will determine whether additional 
surveys must be completed prior to remedial actions. In 
addition, state officials will be consulted prior to any 

NOTE: USC = United States Code. 
CFR = Code of Federal Regulations. 
CGS = Connecticut General Statutes. 
RCSA = Regulations of Connecticut State Agencies. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE lo-17 ASSESSMENT OF ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS AND TO BE CONSIDERED GUIDANCE FOR 

ALTERNATIVE 5 - SELECTIVE EXCAVATION, EX SITU SOIL WASHING, EX SlTU CHEMICAL REDUCTION-. 
OXIDATION, OFFSITE DISPOSAL, IN SlTU SOIL VAPOR EXTRACTION, AND INSTITUTIONAL CONTROLS 

ZONE 7, LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

STATE OF CONNECTICUT 
&MWtiCUt Hazardous Waste RCSA 22a- Applicable ‘Ike Connecticut Hazardous Waste 
Management Regulations 449(c)loo through Management Regulations incorporate by 

110 reference the essential sections of the Code 
of Federal Regulations covering the 
Resource Conservation and Recovery Act. 
Any regulated waste identified must he 
remediated in accordance with these 
regulations. 

Connecticut Air Pollution RCSA 22a- 114 Relevant These regulations establish ambient air 
Control Act and quality standards and emission 

Appropriate limitations/standards. 

Connecticut Guidelines for Soil Connecticut To Be Technical and administrative guidance for 
Erosion and Sediment Control Council on Soil Considered development, adoption, and implementation 

and Water of erosion and sediment control program. 
Conservation - - 

NOTE RCSA = Regulations of Connecticut State Agencies. 
= Connecticut General Statutes. 

Lead contaminated soil, identified as characteristic hazardous 
waste, will be excavated and stockpiled in accordance with 
these regulations. The hazardous waste will be treated, so 
that it is no longer considered hazardous waste. As a result, 
the transportation and disposal of site waste does not have to 
follow these regulations. 

Air monitoring will occur during excavation, soil washing, 
and soil vapor extraction activities. Excavation activities may 
produce fugitive dusts and vapors that will he monitored at all 
times. Vapor collection may he necessary during soil 
washing activities depending upon final solutions employed. 
The soil vapor extraction unit will have emission of extracted 
gases. The unit will be designed with off-gas treatment, if 
necessary. All site emissions will he kept in compliance with 
this Act. 
All excavation activities, including soil stockpiling, will meet 
the substantive requirements set forth in this guidance 
document to minimize runoff and migration of COCs. 

Lower Subase, Naval Submarine Base, New London, Connecticut Feasibility Study 
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TABLE lo-18 SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES FOR ZONE 7 
LOWER SUBASE, NAVAL SUBMARINE BASE, NEW LONDON, CONNECTICUT 

Alternative 1 
Criteria No Action 

OVERALL PROTECTIVENESS - HUMAN HEALTH 
Exposure to COCs in soil Would not address. 

Alternative 2 
Selective Excavation, Offsite Disposal, and 

Institutional Controls 

Soil with COCs above ICDECs, 10e5 Risk-Based 
PRGs, and State Dilution-Adjusted PMCs would 
be excavated and disposed offsite, which would 
remove associated risks to human health. Risks to 
remedial phase workers would be minimized 
through proper construction and engineering 
safety practices. Signage would be protective 
limiting zone access. Institutional controls 
(ELUR) would control employee/site worker 
exposure beneath pavement, prevent future 
residential site use, and provide protection 
through amendments if property was transferred. 

Alternative 4 Alternative 5 
Alternative 3 Selective Excavation, Ex Situ Selective Excavation, Ex Situ Soil Washing, Ex Situ 

Selective Excavation, Offsite Disposal, Capping, and Stabilization/Solidification, Offsite Disposal, Capping, Chemical Reduction-Oxidation, Offsite Disposal, In Situ 
Institutional Controls and Institutional Controls Soil Vapor Extraction, and Institutional Controls 

Soil with COCs above the 1 Oe5 Risk-Based PRGs Soil with COCs above the 10e5 Risk-Based PRGs and Soil with COCs above the 10.’ Risk-Based PRGs and State 
and State Dilution-Adjusted PMCs would be State Dilution-Adjusted PMCs would be excavated. Dilution-Adjusted PMCs would be excavated, treated, and 
excavated and disposed offsite, which would remove treated, and disposed offsite, which would remove disposed offsite, which would remove associated risks to 
associated risks to human health. Soil with COCs associated risks to human health. Soil with COCs human health. Soil with COCs above the state 1CDECs 
above the state ICDECs will be capped to prevent above the state ICDECs will be capped to prevent will be treated in situ to minimize/eliminate potential 
exposure risk to human health. Risks to remedial exposure risk to human health. Risks to remedial associated risks to human health and migration of COCs at 
phase workers would be minimized through proper phase workers would be minimized through proper Lower Subase. Risks to remedial phase workers would be 
construction and engineering safety practices. construction and engineering safety practices. Signage minimized through proper construction and engineering 
Signage would be protective limiting zone access. would be protective limiting zone access. Institutional safety practices. Signage would be protective limiting 
Institutional controls (ELUR) would control controls (ELUR) would control employee/site worker zone access. Institutional controls (ELUR) would control 
employee/site worker exposure beneath pavement, exposure beneath pavement, prevent future residential employee/site worker exposure beneath pavement, prevent 
prevent future residential site use, and provide site use, and provide protection through amendments if future residential site use, and provide protection through 
protection through amendments if property was property was transferred. amendments if property was transferred. 
transferred. 

OVERALL PROTECTIVENESS - ENVIRONMENT 
Potential offsite receptors Would not address; however, no No significant risks to offsite ecological receptors No significant risks to offsite ecological receptors are No significant risks to offsite ecological receptors are No significant risks to offsite ecological receptors are 

significant risks to offsite are present or anticipated at Lower Subase during present or anticipated at Lower Subase during present or anticipated at Lower Subase during present or anticipated at Lower Subase during 
ecological receptors at Lower implementation of alternative. Removal of soil implementation of alternative. Removal and capping implementation of alternative. Removal, treatment, implementation of alternative. Removal and treatment of 
Subase are present. with COC concentrations above the zone’s of soil with COC concentrations above the zone’s and capping of soil with COC concentrations above soil with COC concentrations above the zone’s cleanup 

cleanup goals would reduce/eliminate potential for cleanup goals would reduce/eliminate potential for the zone’s cleanup goals would reduce/eliminate goals would reduce/eliminate potential for COC migration. 
COC migration. Proper safety controls would COC migration. Proper safety controls would potential for COC migration. Proper safety controls Proper safety controls would reduce/eliminate potential 
reduce/eliminate potential impact to offsite reduce/eliminate potential impact to offsite receptors. would reduce/eliminate potential impact to offsite impact to offsite receptors. 
receptors. receptors. 

Potential onsite receptors Would not address; however, no No significant risks to onsite ecological receptors No significant risks to onsite ecological receptors are No significant risks to onsite ecological receptors are No significant risks to onsite ecological receptors are 
significant risks to onsite are present or anticipated at Lower Subase during present or anticipated at Lower Subase during present or anticipated at Lower Subase during present or anticipated at Lower Subase during 
ecological receptors at Lower implementation of alternative. Removal of implementation of alternative. Removal and capping implementation of alternative. Removal, treatment and implementation of alternative. Removal and treatment of 
Subase are present. impacted soil would reduce/eliminate potential for of impacted soil quantities would reduce/eliminate capping of impacted soil quantities would impacted soil quantities would reduce/eliminate potential 

COC migration. Risks to onsite receptors during potential for COC migration, Proper safety controls reduce/eliminate potential for COC migration. Proper for COC migration. Proper safety controls would 
remedial work would be minimized through would reduce/eliminate potential for COC migration safety controls would reduce/eliminate potential for reduce/eliminate potential for COC migration and 
proper construction and engineering safety and potential impact to onsite receptors. ELUR would COC migration and potential impact to onsite potential impact to onsite receptors. ELUR would address 
practices. Signage would be protective by limiting address COCs in soil above residential cleanup goals. receptors. ELUR would address COCs in soil above COCs in soil above residential cleanup goals. 
zone access. residential cleanup goals. 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPRoPRIATE REQUIREMENTS 

Chemical-specific Would not achieve because no Would achieve compliance with ICDECs, 10m5 .Would achieve compliance with ICDECs, 1 Oe5 Risk- Would achieve compliance with ICDECs, 10.” Risk- Would achieve compliance with ICDECs, 10-s Risk-Based 
action specified. Risk-Based PRGs. and Dilution-Adjusted PMCs, Based PRGs, and Dilution-Adjusted PMCs, for soil. Based PRGs, and Dilution-Adjusted PMCs, for soil. PRGs, and Dilution-Adjusted PMCs, for soil. Institutional 

for soil. Institutional controls would address Institutional controls would address residual COCs in Institutional controls would address residual COCs in controls would address residual COCs in soil. 
residual COCs in soil. soil. soil. 

Location-specific Not applicable because no action 
specified. 

Action-specific Not applicable because no action 
specified. 

NOTE: COC = Constituents of concern. 
ELUR = Environmental land use restriction. 
PRG = Preliminary Remediation Goals. 
PMC = Pollutant Mobility Criteria. 

Would be conducted in accordance with Would be conducted in accordance with 
requirements. requirements. 

Would be conducted in accordance with Would be conducted in accordance.with 
requirements. requirements. 

Would be conducted in accordance with requirements. Would be conducted in accordance with requirements. 

Would be conducted in accordance with requirements. Would be conducted in accordance with requirements. 

-. 
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Alternative 1 
Criteria No Action 

LONG-TERM EFFECTIVENESS AND PERMANENCE 

Alternative 2 
Selective Excavation, Offsite Disposal, and 

lnstitutional Controls 

Alternative 4 
Alternative 3 Selective Excavation, Ex Situ Selective Excavation Ex Situ Soil Washing, Ex Situ 

Selective Excavation, Offsite Disposal, Capping, and Stabilization/Solidification, Offsite Disposal, Capping, Chemical Reduction-Oxidation, Offsite Disposal, In Sztu 
Institutional Controls and Institutional Controls 

-~ 

Soil Va or Extraction, and Institutional Controls 

Magnitude of residual risk Current risks would remain. Excavation of COC-containing soil to industrial Excavation and capping of COC-containing soil to Excavation and capping of COC-containing soil to Excavation and treatment of COC-containing soil to 
cleanup goals would minimize/eliminate residual industrial cleanup goals would minimize/eliminate industrial cleanup goals would minimize/eliminate industrial cleanup goals would minimize/eliminate residual 
risk at Lower Subase for the long term. Proper residual risk at Lower Subase for the long term. residual risk at Lower Subase for the long term. Proper risk at Lower Subase for the long term. Proper treatment 
disposal of the affected soil at a licensed TSDF Proper disposal of the affected soil at a licensed treatment and disposal of the affected soil at a licensed and disposal of the affected soil at a licensed TSDF would 
would provide long-term protection to the TSDF and proper capping of remaining soil would TSDF and proper capping of remaining soil would provide long-term protection to the environment and 
environment and human health at large. Long- provide long-term protection to the environment and provide long-term protection to the environment and human health at large. Long-term risks at the site from 
term risks at the site from residual COCs would be human health at large. Long-term risks at the site human health at large. Long-term risks at the site from residual COCs would be adequately addressed through 
adequately addressed through institutional from residual COCs would be adequately addressed residual COCs would be adequately addressed through institutional controls. 
controls. through institutional controls. institutional controls. 

Adequacy and reliability of Not applicable because no Active strategy. Selective excavation and disposal Active strategy. Selective excavation. capping and Active strategy. Selective excavation, treatment, Active strategy. Selective excavation, treatment, disposal, 
controls controls are specified. of impacted soil would be a reliable method to disposal would be a reliable method to mitigate capping and disposal would be a reliable method to and in siru treatment would be a reliable method to 

mitigate COCs above the industrial cleanup goals. COCs above this alternative’s industrialcleanup mitigate COCs above this alternative’s industrial mitigate COCs above this alternative’s industrial cleanup 
Institutional controls would be reliable and goals. ELUR would be reliable and suitable to cleanup goals. ELUR would be reliable and suitable to goals. ELUR would be reliable and suitable to control 
suitable to control access and activity at the site. control access and activity at the site. Site planned to control access and activity at the site. Site planned to access and activity at the site. Site planned to remain for 
Site planned to remain for industrial use for Naval remain for industrial use for Naval Submarine Base, remain for industrial use for Naval Submarine Base, industrial use for Naval Submarine Base, New London, 
Submarine Base, New London, Connecticut. New London, Connecticut. New London, Connecticut. Connecticut. 

REDUCTION OF TOXICITY, MOBILITY, AND. VOLUME THROUGH TREATMENT 

Treatment processes used and No treatment included. Selected soil would be excavated and disposed of Select quantities of soil would be excavated and Select quantities of soil would be excavated, treated Select quantities of soil would be excavated, treated 
materials treated at an offsite, licensed facility. Any necessary disposed of at an offsite, licensed facility. Any through a method of en situ stabilization/solidification through a method of ex situ soil washing and/or ex situ 

treatment of the disposed soil will be the necessary treatment of the disposed soil will be the and disposed of at an offsite, licensed facility. The chemical reduction-oxidation, and disposed of at an 
determined by the TSDF. determined by the TSDF. The remaining quantity of remaining quantity of affected soil onsite would be offsite, licensed facility. The remaining quantity of 

affected soil onsite would be capped. capped. affected soil onsite would be treated in situ via soil vapor 
extraction. 

Hazardous material destroyed or 
treated 

Type and quantity of residuals 
remaining after treatment 

Degree to which treatment is 
irreversible 

No treatment included. Natural 
attenuation of COCs in soil and 
sediment would occur, but would 
not be verified. 

No treatment included. Natural 
attenuation of COCs in soil and 
sediment would occur, but would 
not be verified. 

No treatment included. 

Soil with COCs above industrial cleanup goals 
would be disposed at offsite, licensed TSDF, with 
any necessary treatment to be determined and 
conducted by disposal facility. 

All efforts will be made to ensure selective 
excavation would be complete and no residual 
affected soil would remain at Lower Subase. 
Excavated material would be disposed/treated 
offsite. 

Excavation and offsite treatment/ disposal of 
impacted soil would be irreversible. 

Select quantities of soil with COCs above industrial Select quantities of soil with COCs above industrial Select quantities of soil with COCs above industrial 
cleanup goals would be disposed at offsite, licensed cleanup goals would be treated through a method of ex cleanup goals would be treated through a method of ex situ 
TSDF, with any necessary treatment to be determined siru stabilization/solidification and disposed of at an soil washing and/or ex situ chemical reduction-oxidation, 
and conducted by disposal facility. The remaining offsite, licensed facility. The remaining quantity of and disposed of at an offsite, licensed facility. The 
quantity of affected soil onsite would be capped. affected soil onsite would be capped. remaining quantity of affected soil onsite would be treated 

in situ via soil vapor extraction. 
All efforts will be made to ensure selective All efforts will be made to ensure selective excavation All efforts will be made to ensure selective excavation 
excavation would be complete and no residual would be complete and no residual affected soil would would be complete and no residual affected soil would 
affected soil would remain at Lower Subase. remain at Lower Subase. Excavated material would be remain at Lower Subase. 
Excavated material would be disposed/treated offsite. treated and disposed. Impacted inaccessible soil 
Impacted inaccessible soil intentionally left in place intentionally left in place would be treated via capping. 
would be treated via capping. 

Excavation and offsite treatment/ disposal of Excavation, treatment and offsite disposal of impacted Excavation, treatment and offsite disposal of impacted soil 
impacted soil would be irreversible. Capping of soil would be irreversible. Capping of select portion would be irreversible. In situ treatment of the remaining 
select portion of soil would be reversible. of soil would be reversible. impacted soils would be irreversible. 

Statutory preference for treatment Does not satisfy. 

NOTE: COC = Constituents of concern. 
ELUR = Environmental land use restriction. 
PRG = Preliminary Remediation Goals. 
PMC = Pollutant Mobility Criteria. 

Satisfies, if impacted soil is treated at offsite 
TSDF. Does not satisfy, if excavated soil is 
disposed without treatment. 

Satisfies (for a portion of the soil), if excavated soil is Satisfies (for a portion of the soil), if excavation and Satisfies, if excavation, soil washing, chemical reduction- 
treated at offsite TSDF. Does not satisfy, if stabilization/solidification is selected. Does not satisfy oxidation, and in situ SVE is selected. 
excavated soil is disposed without treatment. Does for soil left in place and capped. 
not satisfy for soil left in place and capped. 
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Alternative 1 
Criteria No Action 

SHORT-TERM EFFECTIVENESS 

Protection of site workers No new risks to site workers. 

Protection of community No new risks to the community. 

Alternative 2 
Selective Excavation, Offsite Disposal, and 

Institutional Controls 

Engineered safety controls would address 
potential risks to site workers during remedial 
activities. 
Engineered safety controls would address 
potential risks to the community during remedial 
activities. 

Alternative 4 Alternative 5 
Alternative 3 Selective Excavation, Ex Situ Selective Excavation, EX Sifu Soil Washing, Ex Situ 

Selective Excavation, Offsite Disposal, Capping, and Stabilization/Solidification, Offsite Disposal, Capping, Chemical Reduction-Oxidation, Offsite Disposal, In Siru 
Institutional Controls and Institutional Controls Soil Vapor Extraction, and Institutional Controls 

Engineered safety controls would address potential Engineered safety controls would address potential Engineered safety controls would address potential risks to 

risks to site workers during remedial activities. risks to site workers during remedial activities. site workers during remedial activities. 

\ 
Engineered safety controls would address potential Engineered safety controls would address potential Engineered safety controls would address potential risks to 
risks to the community during remedial activities. risks to the community during remedial activities. the community during remedial activities. 

Time to achieve remedial goals 

IMPLEMENTABILITY 
Ability to construct and operate 

Ease of conducting other actions, 
if needed 

Ability to monitor effectiveness 

Remedial goals would not be 
achieved. 

No action specified. 

Other actions readily 
implementable. 

Status of COC verified through 
monitoring and 5-year reviews. 

Remedial time required will be highly dependent Remedial time required will be highly dependent on Remedial time required will be highly dependent on Remedial time required will be highly dependent on 
on complexity of excavation due to proximity to complexity of excavation due to proximity to complexity of excavation due to proximity to complexity of excavation due to proximity to underground 
underground utilities and structures. Excavation underground utilities and structures. Excavation at underground utilities and structures. Excavation at utilities and structures. Excavation at this zone (with 4 
at this zone (with 8 impacted sites) would likely this zone (with 8 impacted sites) would likely be this zone (with 8 impacted sites) would likely be impacted sites) would likely be completed within a 
be completed within a relatively short time (less completed within a relatively short time. Transport completed within a relatively short time. Onsite relatively short time. Onsite treatment and subsequent 
than one month). Transport of excavated soil to of excavated soil to an offsite TSDF, which would treatment and subsequent transport of excavated soil to transport of excavated soil to an offsite TSDF, which 
an offsite TSDF, which would likely take place likely take place after stockpiling soil in order to an offsite TSDF, which would likely take place after would likely take place after stockpiling soil in order to 
after stockpiling soil in order to accumulate an accumulate an adequate volume of impacted soil, stockpiling soil in order to accumulate an adequate accumulate an adequate volume of impacted soil, would 
adequate volume of impacted soil, would require would require additional time. Capping of 2 sites, as volume of impacted soil, would require addition& require additional time. In siru soil vapor extraction 
additional time. Institutional controls (including proposed, would likely be completed within a time. Capping of 2 sites, as proposed, would likely be (proposed for 4 sites) is a long-term treatment technology 
ELUR) would immediately address the risks. relatively short time. Institutional controls (including completed within a relatively short time. Institutional and is expected to take some time to adequately treat 

ELUR) would immediately address the risks. controls (including ELUR) would immediately address impacted soils. Institutional controls (including ELUR) 
the risks. would immediately address the risks. 

Readily implemented Moderately impacted by Naval Base activities and Moderately impacted by Naval Base activities and Moderately impacted by Naval Base activities and 
schedules. schedules. schedules. 

Other actions readily implementable. Other actions readily implementable. Other actions readily implementable. Other actions readily implementable. 

Effectiveness readily verified through monitoring Effectiveness readily verified through monitoring and Effectiveness readily verified through monitoring and Effectiveness readily verified through monitoring and 5- 
and 5-year reviews. 5-year reviews. S-year reviews. year reviews. 

Ability to obtain approvals and 
coordinate with other agencies 

Unlikely to receive approval Likely to receive regulatory approval because Likely to receive regulatory approval. A select Likely to receive regulatory approval. A select Likely to receive regulatory approval because impacted 
because COCs will remain which impacted soil would be removed and risks quantity of impacted soil would be removed and risks quantity of impacted soil would be removed and soil would be treated so that risks associated with COC 
exceed Connecticut ICDECs, 10.’ associated with COC concentrations would be associated with COC concentrations would be treated, mitigating risks associated with COC concentrations would be mitigated. Institutional controls 
Risk-Based PRGs , state PMCs, mitigated. Institutional controls would address site mitigated. The remaining impacted, inaccessible soil concentrations. The remaining impacted, inaccessible would address site risks. 
and Dilution-Adjusted PMCs. risks. left in place would be treated via capping. soil left in place would be treated via capping. 

Institutional controls would address site risks. Institutional controls would address site risks. 

Availability of materials and 
services 

COST 
Capital Cost 

Not applicable because no actions Readily available. Readily available. Readily available. Readily available. 
included. 

$0 $442,500 $356,700 $420,300 $476,200 

Annual Operation and 
Maintenance Costs (Years (l-30) 

Total 30-Year Present Worth 
Cost(“) 

$3,300 $11,600 $19,200 $19,200 $131,600 

$68,200 $683,500 $754,700 $8 18,200 $3,207,600 

\a) Latculatea at a 3 percent aiscount rate. 
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Figure 2-2. Process used to select cleanup goals, Lower Subase, Naval Submarine Base, 
New London, Connecticut. 
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TABLE A-l CALCULATION OF CLEANUP VALUE FOR LEAD USING U.S. ENVIRONMENTAL PROTECTION 
AGENCY TRW MODEL COMMERCIAL WORKER SCENARIO 

oal for blood lead concentration among fetuses = PbBfwo.95 
v&al adult blood level concentration = PbB,.+,,r n 

[Soil lead concentration = PbS 

Calculated pg/dL 
2.0 j&IL EPA 1996 

1,55ol.@/g ’ Site-specific 

0.40gklL per pglday EPA 1996 
0.05 g/day EPA 1991,1997: Table 4-23 adult mean 
0.12 EPA 1996 
150 day/year 
365 days/year 

IEPA Region I 
IEPA 1996 

2.0 dimensionless 

KSF*IRs*AFs*EFs/AT 

ainltcenti = 3.53 clg/dL 
PbBfW0.95 = PbBtih,ti * GSD’.‘= * Rrtid 
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TABLE A-2 CALCULATION OF CLEANUP VALUE FOR LEAD USING EPA TRW 
MODEL CONSTRUCTION WORKER SCENARIO 

SF*IRs*AFs*EFs/AT 
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