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  Contract Task Order (CTO) 108 
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Draft Final Steps 5, 6, and 7 of the Baseline Ecological  
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Naval Activity Puerto Rico 
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Dear Mr. Everett: 
 
Baker Environmental, Inc. (Baker), on behalf of the Navy, is pleased to provide you with one copy of the 
replacement pages for the Draft Steps 6 and 7 of the Baseline Ecological Risk Assessment for SWMU 2.  
These replacement pages make up the Draft Final Steps 5, 6, and 7 of the Baseline Ecological Risk 
Assessment for SWMU 2.  Directions for inserting the replacement pages into the Draft Steps 6 and 7 of 
the Baseline Ecological Risk Assessment for SWMU 2 are provided for your use.  Also included with the 
hard copy is an electronic copy provided on CD of the Draft Final Steps 5, 6, and 7 of the Baseline 
Ecological Risk Assessment for SWMU 2, Naval Activity Puerto Rico.   
 
This document is being submitted in accordance with EPA comments dated January 28, 2010.  The Navy 
responses to these comments are attached for your review.   
 
If you have questions regarding this submittal, please contact Mr. Mark Davidson at (843) 743-2124.  
Additional distribution has been made as indicated below.   
 
Sincerely, 
 
BAKER ENVIRONMENTAL, INC. 
 

 
Mark E. Kimes, P.E.          
Activity Manager           
               
MEK/vk             
Attachments 
 
cc:  Mr. David Criswell, BRAC PMO SE (letter only) 
  Mr. Mark E. Davidson, BRAC PMO SE (1 hard copy and 1 CD) 

Mr. Pedro Ruiz, NAPR (1 CD) 
Mr. Tim Gordon, US EPA Region II (1 hard copy and 1 CD) 
Mr. Carl Soderberg, US EPA Caribbean Office (1 hard copy and 1 CD) 
Mr. Gloria Toro, PR EQB (1 hard copy and 1 CD) 
Ms. Wilmarie Rivera, PR EQB (1 CD) 
Mr. Felix Lopez, U.S. F&WS (1 CD) 
Mr. Jonathan Flewelling, TechLaw, Inc. (1 CD) 
Mr. John Swenfurth, CH2M Hill, Tampa (1 CD) 
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NAVY RESPONSES TO EPA COMMENTS DATED JANUARY 28, 2010 
 

EPA REVIEW OF THE OF THE DRAFT STEPS 6 AND 7 OF THE BASELINE ECOLOGICAL 
RISK ASSESSMENT FOR SWMU 2 DATED DECEMBER 4, 2009 

 
(EPA comments are provided in italics, while Navy responses are provided in regular print) 

 
 
GENERAL COMMENTS 
   
1. The executive summary presents a thorough overview of the Draft BERA. It was noted, however, that 

this section does not mention amphibians or reptiles even though these two receptor groups were 
retained in the Draft BERA. The text on Page 2-24 states that risk to amphibians and reptiles would 
be inferred from risk to upper trophic level terrestrial receptors. Revise the report to provide a 
discussion of these two receptor groups in the executive summary, and elsewhere in the text, as 
appropriate, in order to provide a complete evaluation.  

 
Navy Response: The executive summary and the text throughout the document will be revised, as 
deemed appropriate, to include a discussion of terrestrial reptiles and amphibians.  Section 7.0 also will be 
revised to include a discussion of the uncertainty associated with inferred risks to terrestrial amphibian 
and reptiles based on risks to terrestrial avian omnivores.   
 
2. Section 7 (uncertainty analysis) discusses several uncertainties associated with the analytical data, 

the selection of reference sites, the lines of evidence, and the ecological receptors. Several other 
uncertainties should also be considered, such as using generic soil and sediment benchmarks to 
calculate hazard quotients; the applicability of the wildlife toxicity reference values; or the impact of 
using site-specific tissue residue data on the food chain modeling results. A comprehensive 
uncertainty analysis provides valuable information for use in risk management decision making. 
Revise the report to address these concerns. 

 
Navy Response: Section 7.0 will be revised to include a discussion of several uncertainties related to 
media-specific screening values, ingestion-based screening values, co-located chemicals, and receptor 
species. 
 
3. The “Terrestrial Invertebrate Community” line of evidence is thorough and provides supporting 

evidence for the risk characterization. Other lines of evidence, such as those collected for the 
“Terrestrial Avian Omnivore Populations” include an assessment of reference area risk contribution. 
It is recommended that the same reference area contribution be applied to the terrestrial invertebrate 
community assessment to assist with the risk conclusions on contaminant effects (versus reference 
concentration effects). Revise the report to include this approach to the assessment. 

 
Navy Response: Section 4.2.1 will be revised to include a discussion of risk estimates (i.e., hazard 
quotient values) for terrestrial invertebrate exposures to ecological COCs in Upland Reference Area No. 2 
soil.  An evaluation of the contribution that chemical concentrations at the reference area have to the total 
risk at SWMU 2 also will be provided.  In addition to these revisions, a new table summarizing available 
soil analytical data for Reference Area No. 2 and hazard quotient values based on maximum, 95 percent 
UCL of the mean, and arithmetic mean reference area soil concentrations will be prepared and referenced 
within this section.  Appendix G will be revised to include output pages from the software (ProUCL 
Version 4.00.04 software) used to calculate 95 percent UCL of the mean reference area concentrations.  
Finally, Sections 5.1.1 and 6.1.1 will be revised to include a summary of reference area risk calculations 
and SWMU 2 and reference area risk estimates.  
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4. The Draft BERA relies on several lines of evidence derived from tissue residue analysis of fiddler 

crabs, turtle grass, and earthworms. It appears that the only Quality Assurance (QA) samples 
collected for these media consisted of laboratory-grade deionized water bottle blanks (refer to 
Section 3.3, Quality Assurance/Quality Control Sampling, and Table 3-7 as an example). Tissue 
analysis results can create matrix interference error that can only be checked by using certified 
standard matrix spike and/or matrix spike duplicate (MS/MSD) samples. Revise the report to describe 
if certified QA tissue samples were included in the chemical analyses, or describe any uncertainty 
associated with matrix interference to the analysis results.  

 
Navy Response: The analytical program did not include Matrix Spike/Matrix Spike Duplicate 
(MS/MSD) samples for earthworm, fiddler crab, and seagrass tissue.  The text in Section 7.0 will be 
revised to include a discussion of the uncertainty associated with the lack of MS/MSD tissue samples. 
 
 
SPECIFIC COMMENTS 
 
5. Section 1.0, Introduction, Page 1-1 (and others): The document title indicates that the Draft BERA 

contains information pertinent to Steps 6 and 7 of the ecological risk assessment process, whereas in 
reality, the document also encompasses Step 5 (field verification). The title and all title references 
should be edited to include reference to Step 5. 

 
Navy Response: The document title will be revised to include a reference to Step 5 of the ERA process. 
 
6. Section 2.2.1, Terrestrial Habitats, Page 2-2: The discussion in this section should refer to the 

findings from the Vegetation Community Description and Plant Community Health documentation 
provided on Pages 14 and 15 of Appendix A. Section 2.2.1 should be revised to include a reference to 
this work since it describes the species observed from the on-site studies conducted and documented. 
Revise the document to include this information. 

 
Navy Response: Text will be added to Section 2.2.1 indicating that a description of the vegetative 
community at SWMU 2, including a list of the specific vegetative species observed within the upland 
coastal forest community and a qualitative evaluation of plant community health, is included within the 
habitat characterization report included as Appendix A.  The text will specify the specific pages within 
the habitat characterization report where this information can be found.  

 
7. Table 2-2, Screening-Level Assessment Endpoints, Risk Questions, and Measurement Endpoints: 

As stated in General Comment 1 above, it is difficult to follow the fate of amphibian and reptile 
receptors in this document. As stated in the third paragraph on Page 2-8, “amphibians and reptiles 
were qualitatively evaluated… for additional evaluation in Step 3b of the ERA process.” For 
consistency, Table 2-2 should include a statement that these receptors were evaluated in Step 3b. The 
title of the table also incorrectly refers to SWMU 1 and should be revised to indicate SWMU 2. Revise 
the document to reflect these clarifications. 

 
Navy Response: Table 2-2 will be revised to eliminate reference to SWMU 1.  However, the Navy does 
not believe it is necessary to revise this table to include a statement that these receptors were evaluated in 
Step 3b since this table only presents the assessment endpoints, risk questions, and measurement 
endpoints selected for evaluation in the screening-level ERA and Step 3a of the baseline ERA, not Step 
3b of the baseline ERA.  However, Table 2-4 will be revised to include terrestrial reptiles and amphibians 
and a list of associated ecological COCs.  The assessment endpoints and risk questions listed in Section 
2.4.3 and the measurement endpoints listed in Section 2.5.1 for the baseline ERA will be revised to 
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include reference to terrestrial amphibians and reptiles.  Finally, as discussed in the Navy response to 
EPA Comment No. 1, the text throughout the document will be revised, as deemed appropriate, to include 
a discussion of terrestrial reptiles and amphibians. 
 
8. 2.4.1, Contaminant Fate and Transport and Toxicity Evaluation, Pages 2-10 through 2-21: The 

subsection descriptions for antimony, arsenic, cadmium, copper, lead, mercury, selenium, and zinc 
use literature-derived information to characterize the fate and transport of these elements in the food 
chain. These subsections would benefit from the inclusion of a bullet statement summarizing the 
concentrations of each element detected at the reference site, and inclusion of any remedial 
investigation (RI)-derived discussion of the nature and extent, fate and transport of the element. This 
information is especially critical in light of the recommendations to remove soil. If the RI discussion 
indicated any potential stormwater transport of soil contaminants to the adjacent estuarine wetland, 
then the proposed recommendations would be further endorsed. Revise this section to include any 
relevant (previously documented) RI information describing the fate and transport of these elements 
in SWMU 2. 

 
Navy Response: As discussed in within the introductory paragraph to Section 3.0, Step 3b of the Navy 
ERA process, including the information presented in Section 2.4.1, was originally presented within the 
Final Steps 3b and 4 of the Baseline Ecological Risk Assessment for SWMUs 1 and 2 dated January 10, 
2007.  Section 2.0 was included within the Steps 6 and 7 Report to provide a review of the main 
components of the baseline ERA problem formulation and study design.  Therefore, the Navy does not 
believe it is necessary to incorporate ecological COC concentrations detected within the upland, estuarine 
wetland, and open water reference areas (this information is adequately presented and discussed in 
appropriate subsections within Section 4.0). 
 
A review of historical documents, including the Revised Draft RCRA Facility Investigation Report for 
Operable Unit 3/5 dated April 1, 1999, did not contain any relevant information regarding the fate and 
transport of ecological COCs; however, information on contaminant sources and transport mechanisms is 
provided within Section 2.4.1 and visually depicted on Figure 2-14.  It is acknowledged that previous 
documents, including the Revised Draft RCRA Facility Investigation Report for Operable Unit 3/5 and 
the Final Additional Data Collection Report and Screening-Level Ecological Risk Assessment and Step 
3a of the Baseline Ecological Risk Assessment at SWMUs 1 and 2 (dated may 1, 2006) have included 
extensive discussions regarding nature and extent of contamination for each ecological COC.  Section 2.3 
includes references to previous documents were analytical data used in the Baseline ERA were previously 
presented and discussed. In addition, the nature and extent of ecological COC contamination in surface 
soil, subsurface soil, and estuarine wetland is visually presented on Figures 2-11, 2-12, and 2-13, 
respectively.  Given that this information is referenced or included elsewhere in the document, the Navy 
does not believe it is necessary to revise Sections 2.4.1.1 through 2.4.1.8 to include this discussion of the 
nature and extent of ecological COC contamination.  
 
9. Section 2.5.4, Data Evaluation and Interpretation, Survival, growth, and reproduction of terrestrial 

avian omnivore populations, Page 2-33: It is understood that the Food Ingestion Rate (FIR) of the 
American robin should be somewhat lower than those provided in the wildlife exposure factors 
handbook (USEPA, 1993) based on the fact that the modeled diet for this receptor consists entirely of 
earthworms, instead of a mixed invertebrate and/or fruit diet. The text mentions that the FIR was 
“weighted to reflect the absence of plant material from the total diet”. Revise the report to explain 
briefly, in this section, how the weighting was applied to derive the FIR used in the food chain 
modeling.  
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Navy Response: As discussed in the Navy’s original response to Specific Comment No. 3 dated 
December 1, 2009, the food ingestion rate (FIR) for the American robin varies based on the percentage of 
invertebrates and plants in the total diet.  The FIR can be weighted to reflect any assumed proportion of 
plants and invertebrates using the following formula: 
 
 

௧௢௧௔௟ܴܫܨ ൌ ቈቆ
௣௟௔௡௧௦ܦܲ

௣௟௔௡௧௦ܦܲ ൅ ௪௢௥௠௦ܦܲ
ቇ ሺ0.59ሻ቉ ൅ ቈቆ

௪௢௥௠௦ܦܲ

௪௢௥௠௦ܦܲ ൅ ௣௟௔௡௧௦ܦܲ
ቇ ሺ0.31ሻ቉ 

 
where: 
 
FIRtotal = Food ingestion rate (g/g-day; wet weight basis) 
PDplants = Proportion of diet composed of plants (unitless) 
PDworms = Proportion of diet composed on earthworms (unitless) 
 
In this equation, 0.59 represents the American robin FIR for a plant diet in g/g-day (wet weight), while 
0.31 represents the American robin FIR for an invertebrate diet in g/g-day (weight weight) (Levey and 
Karasov, 1989).  Because the assumed diet of the American robin used in the SWMU 1 BERA did not 
include plant material, a FIR of 0.31 g/g-day (wet weight) is calculated by the above formula.  This FIR 
was converted to units of kg/day (wet weight) by multiplying the FIR by the body weight of the American 
robin (0.0773 kg),  Finally, this wet weight value (0.02396 kg/day) was converted to a dry weight value 
by multiplying the value by the solids content of earthworms (0.16 [USEPA, 1993]).  The solids content 
of earthworms was used in the conversion from wet weight to dry weight since this invertebrate 
represents the assumed prey item in the BERA.  The methodology used to derive the American robin FIR 
will be added to the fourth bullet item under Section 2.5.4. 
 




