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Mark Evans, Remedial Project Manager 
U.S. Department of the Navy' 
Naval Facilities Engineering Command 
Northern Division 
10 Industrial Highway 
Code 1823, Mail Stop 82 
Lester, PA 19113-2090 

Re: Lower Subase Remedial Investigation for the Naval Submarine Base-New London, 
Groton, Connecticut 

Dear Mr. Evans: 

--- ------

EPA reviewe¢ the Lower Subase Remedial Investigation for Lower Subase, dated October 1998 
for revisions reflective of EPA letters dated June 23, 1998 and September 16, 1998; and 
discussion at the comment resolution meeting conducted August 27, 1998. The Navy's response 
to EPA's September 16, 1998 letter were used in this review. Detailed comments are provided in 
Attachment A. 

Previous EPA comments noted inconsistences in the use of the term "shallow soil." The revised 
text is now clear that "shallow" refers to 0-4 or 0-5 feet depending upon the Zone (e.g., p. 2-3). 
The text sections for each Zone also define "shallow." 

EPA's earlier comments addressed general characterization of conditions affecting fate and 
transport of contaminants and the conclusions drawn from that characterization. EPA considered 
the assessment of geochemical conditions to be overly general, and requested that the RI be 
revised to include more site-specific and contaminant-specific information. In general, the 
sections of the RI that treat fate and transport are greatly improved. 

A plausible conceptual model is advanced for areas showing lead contamination in soils 'With, 
apparently, limited migration. The scenario suggested is that low-pH releas$!s associated with 
historic lead-acid battery use would have facilitated transport of lead, and that a rise in pH owing 
to subsequent dilution and reactions with soil constituents would result in relatively insoluble 
precipitates. If a decision for future action will be based on this suggested scenario, then data will 
need to be collected for support. A relatively straightforward analysis that may support this 
scenario is to examine the sulfate content of soils in these areas and compare to background. 
Relatively insoluble sulfate phases may be left from the neutralization of sulfuric acid. Such an 
analysis could bolster the argument that the lead is now in a relatively immobile form. 
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The following remarks provide brief assessments of the revised Contaminant Fate and Transport 
sections for each Zone: 

Zone I (page 4-20, $4.5.1): The text has been expanded to include discussion of PAHs, 
TPH, and lead in both soil and groundwater. Conceptual models are offered in this 
revised report that address seeming contradictions in the previous draft (e.g., the low pH 
associated with battery acid provides a possible explanation for the apparent mobility of 
lead at the site at some time in its history, while relatively insoluble phases may have 
formed as the acid was buffered by soil constituents). The conceptual models for both 
organics (PAHs and TPH) and inorganics (lead) appear to be consistent with what is 
known about the site history and chemical conditions. 

Zone 2 (page 5-14, $5.5.1): The setting and concerns are similar to those in Zone 1, and 
the discussion is correspondingly similar. The primary difference is that PAHs are not 
detected in groundwater in Zone 2. The text again is more complete and internally 
consistent in its development of a conceptual model for likely controls on mobility of lead. 

Zone 3 (page 6-16, $6.5.1): The setting and concerns are similar to those in Zones 1 and 
2, and the discussion is correspondingly similar. Turbidity in groundwater samples is 
noted as a possible explanation for high historic detections of lead. The text shows 
improved completeness and internal consistency. However, the original paragraph on 
metals fate and transport remains in the text (page 6-l 9,yl). The old paragraph should be 
deleted. 

Zone 4 (page 7-21, $7.5.1): The discussion has been expanded in a fashion similar to that 
for other Zones. This appears to be appropriate for the site. 

Zone 5 (page 8-16, $8.5.1): The text has been modified to focus more on the particular 
findings for Zone 5. In particular, PAHs are linked to apparent leakage from a heating oil 
UST. VOCs have been detected in historic groundwater sampling, but at relatively low 
levels. Metals are present in soils at concentrations slightly above background, and do not 
appear to be a major concern. 

Zone 6 (page 9-9, $9.5.1): The relatively brief discussion of fate and transport reflects the 
relatively moderate contamination found in the Zone (PAHs in soil and groundwater, 
elevated nickel and zinc in soils). 

Zone 7 (page lo- 18, 9 10.5.1): The discussion of PAH and lead contamination is 
significantly expanded, with appropriate attention to the specific conditions of the site. 
The widespread detections of PAHs in soils is explained by filling activity, and the 
appearance of PAHs in groundwater is ascribed plausibly to particulates. The presence of 
high lead concentrations in soils is again attributed to the historic use of lead-acid 
batteries, as in Zones 1,2, and 3. Again, a conceptual model is offered that appears to be 
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consistent with what is known about historic use and site conditions. Lead is present in 
groundwater, but appears to have remained local, consistent with the conceptual model 
for limited mobility. 

The Navy states that a definition of “tiered monitoring program” will be provided in the Executive 
Summary and in Section 4. Such a definition was not added to the revised RI (e.g., page ES-4, 
sES.2.2.; page 4-35, $4.7.2). 

Based on the original comments made on the Draft Remedial Investigation Report for the Lower 
Subase, two major outstanding ecological concerns were identified. One included the elevated 
concentrations of inorganics and polycyclic aromatic hydrocarbons (PAHs) potentially migrating 
from the various storm sewer systems and transporting to the Thames River. The second major 
ecological concern was the magnitude of potential risks associated with the results of the native 
blue mussel samples in Zone 4 and the results of the sediment toxicity testing and benthic 
community analysis associated with Zone 7. 

The Navy has responded to the first major ecological concern regarding the storm sewer systems 
in Section 12.0 Summary and Conclusions by stating that “cleaning and repair of the storm sewer 
systems are recommended for each zone.” 

Based on the Navy’s response pertaining to the second major ecological concern, the text is not 
consistent. In particular, the language presented in Section 12.0 Summary and Conclusions and 
the information identified in Table 12-1 Summary of Recommendations specifically for the 
Thames River appear contradictory. On Page 12-2, the first sentence in the last paragraph states, 
“No additional action is recommended for the Thames River at the current time, but additional 
surface water and sediment sampling or ‘hot spot’ removal actions could be completed as part of 
the tiered groundwater sampling programs for the zones, if the data warrants.” In contrast, Table 
12-1 under the Thames River, lists Zones l-7 as S W/SD-FS (LA) that indicates “Limited Action 
including a tiered Groundwater Monitoring Program with the second tier of the program 
including surface water and sediment sampling in the Thames River.” Based on the zone-specific 
ecological risk assessments for Zones 4 and 7, potential risks to benthic organisms were low to 
moderate. Also, the results of the historic toxicity tests from sediments collected near Piers 17 
(Zone 4) and 33 (Z one 5) were of concern. EPA understands that these areas have been dredged, 
but the current nature and extent of any residual contaminants are unknown. The Navy has 
provided a weight of evidence table for each of the Zones along the Thames River summarizing 
the existing data and the magnitude of ecological risk that can be made from the measures of 
exposures and effects (measurement endpoints). For the majority of Zones, with the exception of 
Zones 4 and 7, the magnitude of risk is low. The results of sediment chemistry and native blue 
mussel samples reflect a moderate potential ecological risk for Zone 4. The results of sediment 
toxicity testing, benthic community analysis and bioaccumulation testing support the conclusion of 
a moderate potential ecological risk. This information should be further integrated into a 
Feasibility Study for the Thames River that should address the data gaps and confirm the 
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contaminant concentrations in sediments where necessary. For Zones 4 and 7, the first tier of the 
monitoring program should include additional sediment sampling. 

Table 11-92 has been added as requested. This table presents a weight of evidence summary of 
the ecological analysis. Summary tables per Zone have also been added. It was agreed at the 
August 27, 1998 meeting that the need for additional sediment sampling or additional toxicity 
testing would be discussed at a meeting after these tables were reviewed. 

I look forward to working with you and the Connecticut Department of Environmental Protection 
toward the cleanup of the lower subase. Please do not hesitate to contact me at (617) 918-l 385 

arrange a meeting. 

Attachment 

cc: Mark Lewis, CTDEP, Hartford, CT 
Jeff Sullivan, NSBNL, Groton, CT 
Patti Lynne Tyler, USEPA, Lexington, MA 
Ken Finkelstein, NOAA, Boston, MA 
Jennifer Stump, Gannett Fleming, Harrisburg, PA 
Corey Rich, Tetra Tech-NUS, Pittsburgh, PA 
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ATTACHMENT A 

Comment 

Tables 3-3 & 3-7 It does not appear as if Tables 3-3 and 3-7 were revised as requested in 
EPA’s June 23, 1998 letter. The Navy’s August response to comments 
agreed with the requested changes. 

pp. 4-22 to 4-23 The text (pp. 4-22 to 4-23) has been modified to clarify the statement 
concerning cross contamination (,‘. . . adjacent zones on the Thames River” 
to (‘... adjacent zones or the Thames River”). The conclusions concerning 
the migration of lead in groundwater, however, remain unsubstantiated in 
the revised text. The logic behind the conclusion that “lead does not 
appear to be migrating with groundwater” should be better supported in 
the text. It is stated that the drawings show this, but the drawings leave 
room for different interpretations. Is this conclusion based on the gradients 
in lead concentration indicated by the contour plots? If so, there is a 
suggestion of transport toward the river, although the concentration that 
may be arriving at the river may be low. Also, any conclusions based on 
the distribution of lead shown by these contour maps must remain rather 
speculative, given the sparse data on which they are based. Please note this 
in the text. 

p. 4-24 

p. 4-37 

The text has been modified appropriately to discuss the questionable 
dissolved oxygen (DO) data in more depth. 

The text (page 4-37 and corresponding text in subsequent sections devoted 
to other Zones) has been modified as requested to reflect the sometimes- 
sketchy characterization of the nature and extent of contamination owing 
to limitations imposed by infrastructure and base activities. The change is 
adequate. 

pp. 5-18 to 5-19 The discussion of natural attenuation indicators has been revised 
adequately to address ambiguities and apparent contradictions. 

0 5.5, p. 5-14 EPA requested that an evaluation of the storm sewers as a potential 
pathway for lead transport to the river be included in the Fate and 
Transport section. However, such a discussion does not appear in Section 
5.5. 

p. 6-12 Text has been modified adequately to clarify the relationship between 
metals in Zone 3 and background values. The usage of the phrase “slightly 
above background” is defined more quantitatively, as well. 
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p. 6-16 

$6.5.2, p. 6-19 

$6.5.2, p. 6-20 

p. 6-22 

p. 6-23 

56.7.1, p. 6-31 

$6.7.2 

Appendix I 

The text offers a good discussion of the significance of metals analyses that 
are higher for filtered than for unfiltered samples. The question is resolved. 

The text has been revised to indicate that the interpretations are based on a 
kriging scheme applied to “limited” data, and that cross-contamination 
“may” be indicated. The revised wording is more objective; the changes 
are adequate. 

The conclusion concerning possible cross-contamination to Zone 2 by lead 
is changed entirely in the revised text. It is now stated that cross- 
contamination is not indicated. This conclusion is more consistent with the 
general, conceptual model that has been embraced. The changes are 
adequate. 

The text has been revised to indidate that there is some evidence for sulfate 
reduction. The change is adequate. 

The text has been modified as requested to indicate more circumspection 
with regard to natural attenuation, The statement to the effect that 
additional investigations would be needed in the event that natural 
attenuation is selected as a remedy is appropriate. 

The text has been revised as requested to clarify the differences between 
groundwater samples taken from a temporary well in Building 3 1 
(unfiltered) and those taken from nearby monitoring wells (filtered). The 
changes are adequate. 

The text in this section (page 6-3 1) as well as similar sections for other 
Zones, has been modified as requested to indicate appropriate 
circumspection. The changes are adequate. 

Appendix 1.2 uses RBC tables from October 22, 1997. The current 
version is dated April 1998. Uncertainty in the human health risk 
assessment is increased by using the older version of the RBC tables. 
Please explain how use of the updated RBCs would affect the risk 
assessment. 

References for the Kp (Permeability Coefficient), t* (time it takes to reach 
steady state), and T (lag time) were not provided. References for all 
variables should be provided. 
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