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RESPONSE TO REGULATORY COMMENTS TO THE 

DRAFT AND DRAFT FINAL MASTER WORK PLAN, VOLUME III 

MCRD PARRIS ISLAND, SOUTH CAROLINA 



Responses Issued 1 l/97 Rev. 0 
03127198 

RESPONSE TO U.S. EPA REGION 4 COMMENTS TO THE 
DRAFT MASTER WORK PLAN, VOLUME Ill - COMMENTS RECEIVED 9196 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

U.S. EPA Reqion 4 Comments 

General Comment: 

1. Comment: Comparable RCRA language should be added to all sections. 

Rewonse: As per the South Carolina Department of Health and Environmental Controls 
(SCDHEC) comments dated July 11, 1997, RCRA language and requirements will be incorporated 
into Volume Ill of the Master Work Plan. 

Specific Comments: 

2. Comment: Paqe 2-1, Paraqraph 2: It may be helpful to compile and present a preliminary list of 
actual or potential ARARs in the Master Work Plan. 

Response: A preliminary listing of Federal and state ARARs will be presented in Chapter 2. 
Because potential chemicals of concern have not yet been identified, values of chemical-specific 
ARARs will not be specified at this time. 

3. Comment: Paqe 2-3, Fiqure 2-1: If a non-time critical removal is conducted, an EEKA must also 
be prepared, approved and made available to the public for review and comment before the Action 
Memo can be signed. 

Response: Figure 2-1 will be updated. The fourth block of the Removal Program flow diagram will 
be revised to indicate “See Figure 3-4 for the time critical removal action process and Figure 3-5 for 
non-time critical removal action procedure”. 

4. Comment: Pane 2-7, Section 2.1.5: The ecological risk assessment process should be initiated at 
the discovery component of the CERCLA process. Steps 1 through 5, as listed in Section 2.1.5.2, 
should be completed prior to initiation of the RI field effort. Step 6 (Site Field Investigation) should 
occur during the RI field effort. 

Response: It is agreed that this is an appropriate schedule for the ecological risk assessment; 
however, this schedule may not be possible at some sites due to lack of chemical data before the 
RI/RF1 has been performed. For those sites where sufficient data exist, steps 1 through 5 will be 
completed prior to initiation of the RI/RF1 field effort. For those sites where limited data is available, 
steps 1 through 5 will be completed once sufficient information is collected from field activities. 

In the Draft Final Decision Document, this comment is addressed in Section 2.2.4.1. 

5. Comment: Paqe 2-l 1, Section 2.1.8: The ROD Declaration is not signed by the U.S. EPA Regional 
Administrator. Rather, U.S. EPA submits a letter of ROD concurrence to the appropriate DOD 
representative. In U.S. EPA Region 4 this authority has been delegated to the Associate Waste 
Division Director. 

089602/P RTC-1 CT0 0020 



Responses Issued 1 l/97 Rev. 0 
03127198 

Response: The first bullet item which describes the Declaration will be revised to read, “ Once U.S. 
EPA agrees with the Declaration a letter of ROD concurrence is submitted by U.S. EPA to the 
appropriate DOD representative which in U.S. EPA Region 4 is the Associate Waste Division 
Director. 

In the Draft Final Decision Document, this comment is addressed in Section 2.2.7. 

6A. Comment: Paqe 2-l 3, Section 2.1.10: NFA criteria: A. Criteria “c.“: In addition to documentation by 
the BRA that the release poses no unacceptable risk, all ARARs must also be met in order to 
support an NFA decision. The text should be revised accordingly. 

Response: The text will be revised to read: “ . . (BRA) being conducted as part of the RI/RFI, it is 
shown that the release poses no unacceptable risk and all ARARs have been met and they support 
an NFA decision.” 

In the Draft Final Decision Document, this comment is addressed in Section 2.2.9. 

6B. Comment: Paqe 2-13, Section 2.1 .lOB: Criteria “d.“: The only way “d.” would be applicable is if 
threshold criteria are met, making the site eligible for NFA under “c.“. If the threshold criteria cannot 
be met, then remedial action would be required per the NCP. What is possible at this stage is a 
determination of technical impracticability leading to limited action, though not a NFA. This criteria 
should therefore be deleted. 

Response: Item “d” will be deleted and second paragraph of 2.2.9 revised to reflect changes in “c” 
and the removal of ‘Id”. 

w 

7. Comment: Paqe 2-14, Section 2.1.11: Include a discussion of Preliminary Close Out Reports 
(PCOR) in this section. A PCOR must be completed for each RA (first and subsequent RAs), up until 
completion of the final RA. PCORs must be accomplished to take credit for construction and RA 
completion. Upon completion of the final RA, or documentation of all RAs as operational and 
functional, the Facility (not site) may be deleted from NPL. 

Response: This paragraph will be revised to identify the difference between a PCOR for individual 
sites and the COR for the Facility. The paragraph will read: 

“A Facility may be deleted from the NPL when all final ROD requirements are attained (i.e. the 
remedial objectives have been met). No site may be deleted from the NPL without an approved 
Close Out Report (COR). A Preliminary Close Out Report (PCOR) must be completed for every site 
in which a Remedial Action (RA) is taken. A separate PCOR is required for each RA completed. 
The PCOR provides.. . 

Upon completion of the final RA, or documentation that all RAs are operational and functional, the 
Facility deletion process . .‘I. 

In the Draft Final Decision Document, this comment is addressed in Section 2.2.10. 

8. Comment: Paqe 3-3, Fiqure 3-l: It would be helpful to include all documents used to support 
decisions at the appropriate points on this figure. 
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Response: Documents (e.g., Preliminary Assessment Report) used to support decisions will be 
illustrated in a table with the text of the document. 

9. Comment: Paqes 3-5 throuqh 3-7. Section 3.1: The PA/RFA report concluding that no further 
action is required provides sufficient documentation of the NFA decision. An additional NFRAP 
decision document is not needed. 

Response: The paragraph will be revised to incorporate this change. 

1 OA. Comment: Paqe 3-6, Section 3.2: A. The goal of WCS should be biased, definitive (level III or 
higher), sampling and analysis at suspected source areas to confirm presence and absence of 
contaminants above agreed upon screening levels (RBC and/or Background). Sampling strategy 
should be inclusive of all exposure pathways, as this is a worst case, “walk-away” characterization of 
the site. 

Response: The following sentences will be added to the first paragraph of section 3.2. “Sampling 
strategy should include all exposure pathways and be biased toward suspected source areas. Level 
III or higher analysis should be conducted. 

IOB. Comment: Paqe 3-6, Section 3.2: B. First Bullet - Define positive detects as above PQL, estimated 
values, and where actual analytic results are above the respective QAPP-established QL (e.g. based 
on RBC or other agreed-upon screening criteria). 

Response: This definition of positive detection will be added to the first bullet exactly as stated 
above. 

IIA. Comment: Paqe 3-6, Section 3.2, Second Bullet: A. For screening purposes, US. EPA Region 4 
prefers to screen contaminant levels against RBCs, and for essential nutrients, prior to performing 
the background comparison. This approach provides the risk managers with additional information 
regarding the potential risks posed by site contaminants. In general, the screening process 
described.in Human Health Risk Assessment Bulletin No. 1 (Data Collection and Evaluation)’ should 
be used to select COPCs. 

Response: It is agreed that the screening process could be conducted in the order and manner 
suggested by U.S. EPA Region 4 Guidance. The text of Section 3.2 will be revised accordingly 

IIB. Comment: Paqe 3-6. Section 3.2: B. Since the site is an island and has only been occupied by the 
Marines, all pesticides present on the island are due to MCRD activities (which include mosquito and 
termite control). If residues are high enough to be a risk concern, then the risk concern needs to be 
documented in the risk assessment and addressed as a risk management issue. Thus preliminary 
screening of pesticides/herbicides via comparison with background is not appropriate. 

Response: It is agreed that MCRD activity is responsible for pesticides found on Parris Island 
and that comparison to background may not be appropriate for screening COPC. However, 
background levels for pesticides will be used to develop and support risk management decisions. 
This will be reflected in the text accordingly. 
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IlC. Comment: Pane 3-8, Section 3.2: C. It may be helpful to prepare a background document which 
provides an agreed-upon background database and documents how this data will be used for 
decision making (i.e. risk management) purposes. For example, will background values be base- 
wide or site-specific? How might background values for surface water (wetlands 8 rivers) be 
determined and utilized? When and how will organic background concentrations, such as pesticides 
and PAHs associated with pavement or surface water runoff be determined and utilized? 

Response: Site-specific background data will be reviewed on a case-by-case basis to decide the 
proper approach for application of background data to the risk management process. The text will 
be edited to reflect this approach. 

12A. Comment: Pane 3-8, Section 3.2, Second Bullet: A. For screening purposes, U.S. EPA Region 4 
prefers to use values reflective of an HQ of 0.1. The text should be revised accordingly. 

Response: It is agreed that screening should be against RBC values at a 0.1 risk level. This 
bullet will be revised to use an HQ of 0.1. 

128. Comment: Paae 38, Section 3.2: B. Region 4 has not accepted the Region 3 BTAG screening 
values (actually, many of these values appear overly conservative). Any proposed use of these 
values should evaluated on a case-by-case basis. Regarding soil screening values, U.S. EPA 
Region 4 is currently considering use of soil criteria proposed under the Dutch Soil Cleanup (Interim) 
Act, as developed by Richardson, G.M. (1987)’ In general, the magnitude, frequency and pattern of 
exceedances of these values should be considered using a best professional judgment approach. 

Response: The paragraph following the last bullet will be revised to show that U.S. EPA Region 4 
has not accepted the Region 3 BTAG screening values and their use will be evaluated on a case-by- 
case basis. The Dutch Soil Cleanup values will be mentioned, as will the use of judgment in 
evaluating the frequency and pattern with which such values are exceeded. 

13A. Comment: Pase 3-7, Section 3.2: A. For naturally occurring inorganic, the on-site maximum 
detected concentration should be compared to two times the average site-specific background 
concentration. 

Response: It is agreed that twice the average background concentration should be used for 
screening. The text will be revised. 

138. Comment: Paqe 3-7, Section 3.2: B. The issue of groundwater protection must also be addressed 
in this section. If groundwater contaminant concentrations exceed the MCL, then soil concentrations 
should also be compared with the appropriate screening values (i.e. Region 3 RBCs for soil to water 
transfer, or values based on the most recent U.S. EPA soil screening guidance). If soil 
concentrations exceed these RBCs, additional investigation (RI) should be conducted to determine 
impact of soils/source on groundwater. 

Response: It is agreed that groundwater protection could be addressed by comparing soil 
concentrations to soil to groundwater transfer RBCs and text will be revised to indicate this. 
However, the question of whether groundwater is actually usable (and therefore requiring 
protection) should be considered. 
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13c. Comment: Paqe 3-7, Section 3.2: C. If the data supports an NFA decision (i.e. no positive detects, 
or no hits above screening levels or background), this decision will be documented in the final and 
approved SVCS report for the site. A NFRAP Decision Document is not required. Also if the data 
supports the need for further investigation (i.e. RVRFI), then the RI/RF1 report should be prepared in 
lieu of the SVCS Report (i.e. parties should be flexible in determining the type of final report needed, 
depending on what the site data supports). 

Response: The text of Section 3.2 will be revised to indicate that NFRAP Decision Document is not 
required and an NFRAP decision should be documented in the final and approved SIKS report. 
Additionally, the text of this section will be changed to indicate that an RI/RF1 report will be prepared 
in lieu of a SI/SC report if data support the need for further investigation. 

14. Comment: Paqe 3.8, Section 3.3.1: Add protection of groundwater as an objective and to the list of 
criteria. 

Response: The following will be added to the Criteria: “Are there sufficient data collected to 
evaluate the protection of groundwatet?” 

15A. Comment: Paqe 3-l I, Figure 3-2: A. Default exposure inputs could also be determined at the time 
exposure pathways (e.g. receptors, exposure routes) are identified. 

Response: It is true that exposure input parameters (default or site-specific) could be determined 
as pathways are identified. However, most of the anticipated parameters are included in 
Appendix A. These could be adjusted as site-specific information become available. No change 
to this figure based on this comment will be made. 

15B. Comment: Paqe 3-l 1 I Figure 3-2: B. Following the calculation of HI and ICR values, COCs should 
also be identified, and RGOs for these COCs should be calculated. This information should be 
presented in table form, as described in the U.S. EPA Region 4 Human Health Risk Assessment 
Bulletin No. 4 (Risk Characterization) and Bulletin No. 5 (Development of Risk-Based Remedial 
Options).’ 

Response: It is agreed that COCs and RGOs should be mentioned in the figure as they will be 
required in the report. Figure and text will be revised. 

16A. Comment: Paqe 3-15, Figure 3-3: A. The decision point “Are Assessment Endpoints Exceeded” 
should be rewritten to read “Is there potential for unacceptable risks to ecological receptors?“, since 
the assessment endpoints are not fully developed until Step 3: Problem Formulation. 

Response: This change will be incorporated into the text of Figure 3-3. 

16B. Comment: Pane 3-l 5. Fiqure 3-3: B. Ideally, Steps l-5 of the Ecological Risk Assessment process 
should be completed, and documented in the SAP to the maximum extent possible. The goal is to 
minimize the need for additional field activities following completion of SAP field activities. 

Response: As mentioned in the response to Comment 4, the text will describe this schedule and 
add that some circumstances will prevent adherence to it, It is assumed that no changes to Figure 
3-3 are needed to address this comment. 

Responses Issued 1 I/97 Rev. 0 
03127198 
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17. Comment: Pase 3-17. 3.3.2.2, paqe 3-17: As noted previously, U.S. EPA Region 4 has not yet 
approved any soil screening values. 

Response: The revised text will note that U.S. EPA Region 4 has not approved any soil screening 
values, but that it is considering the Dutch Soil Cleanup levels. The Dutch values will be added to 
Appendix B, and the text will include the appropriate cautions regarding their use. 

18. Comment: Paqe 3-18, Section 3.3.3: Decision point should be further clarified. Expand the text to 
state that the RI must adequately define the extent of contamination and characterize risk to human 
health and the environment in order to serve as the basis for a remedial decision. 

Response: This section will be expanded to better define the requirements of the RIIRFI. 

19. Comment: Paqe 3-18, Section 3.3.4: As discussed in Section 300.430(d) of the NCP, the Baseline 
Risk Assessment (BRA) is actually a component of the RI. It would thus be more appropriate to co- 
submit the BRA with the remainder of the RI, since the RI cannot be approved until the BRA is 
received and approved. 

Response: It is agreed that the BRA should be co-submitted with the remainder of the RVRFI. The 
text of Section 3.3 will be changed accordingly. 

20A. Comment: Paqe 3-19, Section 3.3.3.2: A. Revise the decision point to read: “After final risk 
characterization, are there any unacceptable ecological risks associated with the site?“. There is 
always some level of risk. The question is whether that risk is acceptable or unacceptable. 

Response: Agreed. This change will be made. 

208. Comment: Paqe 3-19, Section 3.3.4.2: B. Criteria No. 2 - Conclusions concerning demonstrative 
environmental impacts using population/community studies are insensitive in determining impacts in 
CERCLA investigations, except in instances of gross impacts (e.g. alteration of benthic communities 
due to dissolved oxygen depletion from improperly functioning sewage treatment plants), due to 
problems in determining appropriate comparison locations and estimating natural 
population/community variations. In general, the time and resources needed to effectively conduct 
such a study should be weighed against the potential value, or information gained. 

Response: It is realized that population/community studies may be insensitive for determining 
impacts that are not obvious. However, the documentation of gross impacts is important and may 
not require a large effort. In addition, even a small community study can provide potentially useful 
information on receptor presence and abundance that may not be available elsewhere. A brief 
discussion of these issues will be added to Appendix B. 

21. Comment: Paqes 3-20 throuqh 3-21, Section 3.4: U.S. EPA Region 4 suggests that RGOs be 
presented as the last component of the BRA. From the RGOs, the risk manager chooses 
Remediation Levels (RLs) for the COCs. The RLs are then addressed in the FS. The presentation 
of all information pertinent to the selection of RLs in a single document should streamline, and 
facilitate consistency throughout, the remedial decision-making process. 
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22. 

23. 

24. 

Response: It is agreed that the RGOs should be presented as part of the BRA and this could be 
noted in the FS/CMS and RA/CMI sections. This is discussed in Appendix A. No revision to text 
is anticipated based on this comment. 

Comment: Paqes 3-26 through 3-33, Sections 3.8 & 3.9: Add that all removal actions taken will 
also be consistent with any final remedial action for the site. 

Response: Text will be revised in both of these sections to take into consideration the final remedial 
objectives/action. 

Comment: Paqe 3-27, Fiaure 34: Revise to include public comment requirements for time critical 
removal actions per Section 300.415(m) of the NCP. 

Response: Figure 3-4 will be revised to include a public comment period. 

Comment: Paqe 3-31, Fiaure 3-5: Revise to include public comment requirements for non-time 
critical removal actions per Section 300.415(m) of the NCP. Also, clarify why a determination as to 
whether “sufficient data exists” would be made both before and after finalization of the EE/CA and 
signature of the Action Memo. 

Response: Figure 3-5 will be revised to include a 30-day public comment period in a new block 
before the “Sign Action Memo” block. In reference to the two diamonds questioning if sufficient data 
exists, the first questions data used to write the EEICA and the second questions implementation of 
the EE/CA. The EE/CA may require additional field evaluation to better define the limits of the action. 

Specific Comments on Appendices 

Appendix A 

25. Comment: Paqe A-l, Section 1.2.2: The groundwater class of the surficial and Tertiary Limestone 
Aquifer at Parris Island per US. EPA’s Ground-water classification system (1986) must be 
determined prior to making a decision to eliminate any groundwater pathways from consideration in 
the risk assessment. The Master Work Plan should either present the proposed groundwater class, 
along with appropriate supporting data, or include plans for collecting any additional data needed to 
determine the class of these groundwaters. The statement that “the surficial aquifer, which is likely 
contaminated with products from Depot activities, is isolated from the deeper aquifer” must also be 
supported with appropriate data. 

Response: Groundwater will be added as an exposure pathway and the equations and input 
parameters for groundwater pathways will be added to Appendix A. However, as concluded from 
the results of the Initial Assessment Study Report, groundwater is of poor quality and may be 
unusable as a drinking water source. Because, documentation of the groundwater classification is 
not available, sampling will be conducted for classification purposes and a technical memorandum 
will document the results of this characterization. If it is determined that the groundwater is 
unusable as a drinking water source, the groundwater exposure pathway will be removed from the 
human health risk assessment. 

26A. Comment: Paqe A-3, Figure A-l: A. This figure should be revised to reflect all preceding 
comments, as applicable. 
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Response: The figure will be revised to reflect changes in the process as a result of the U.S. EPA 
comments and follow-up decisions. 

268. Comment: Pane A-3. Fiqure A-l: B. In Step 2, expand data evaluation to include evaluation of data 
quality. Also, how do “screening criteria” differ from the residential RBCs? 

Response: The first bullet of step 2 will’ be revised to read Data Evaluation and Evaluation of 
Data Quality. “Screening criteria” is a generic term and includes RBCs, ARARs, etc., not just 
residential RBCs. Screening Criteria will be moved to the third bullet to replace Residential RBCs. 

26C. Comment: Paqe A-3, Fiqure A-l: C. All reports, documents, NFA recommendations, etc. should 
also be sent to State for concurrence. 

Response: It is agreed that the State should be added to the decision-making process and the 
table will be revised to indicate this. 

27. Comment: Paqe A-4, Section 2.0: In general, the screening process should follow the procedures 
described in the U.S. EPA Region 4 guidance (see previous comment). For instance, contaminant 
levels should be screened against RBCs prior to screening against background. Also, Section 2.2 
should define/quantify the risk-based screening criteria (i.e. cancer risk of 1O6, or HI of 0.1). 

Response: It is agreed that the screening process should be reorganized according to U.S. EPA 
Region 4 Guidance and that the screening level should be defined. Changes to the text will be 
made to incorporate this comment. 

28. Comment: Pase A-4, Section 2.1, Paraqraph 1: The text states that outliers may be eliminated 
from the site assessment based on visual inspection of the data set. However, it is not clear how 
many background samples are planned to be taken. There are statistical tests to check for outliers 
(approximately 15-20 samples are needed). The text should address the number of samples in the 
data set. 

Response: The number of background samples will be relatively small and, therefore, samples 
will not be eliminated based on visual inspection of the data set. The statement concerning 
outliers will be removed. 

29. Comment: Pane A-6, Section 3.0: See previous comment on RGOs. 

Response: As stated previously, RGOs will be included in the BRA process and so documented. 

30A. Comment: Paqes A-7 throuqh A-8, Section 3.1.2: A. See previous comments regarding U.S. EPA 
Region 4 screening procedures. 

Response: The order and nature of the screening process will be revised per U.S. EPA Region 4 
Guidance. 
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30B. Comment: Pases A-7 throuqh A-8, Section 3.1.2: 6. The text should be revised to state that TICS 
will be included in the initial list of COPCs. The elimination of TICS as COPCs should follow the 
same procedures used for other chemicals. 

Response: It is agreed that the TICS (tentatively identified compounds) can be treated as other 
detected chemicals in the COPC selection process. However, TICS will be identified as such 
during the COPC selection process. The text will be reworded accordingly. 

3oc. Comment: Panes A-7 throuqh A-8, Section 3.1.2: C. If no RBC exists for a chemical, it should also 
be retained as a COPC. 

Response: It is agreed that chemicals with no RBCs can be retained as COPCs if it has not been 
appropriately eliminated on some other basis. Text will be added to address this comment. 

30D. Comment: Pages A-7 throuah A-8, Section 3.1.2: D. U.S. EPA Region 4 does not include 
frequency of detection (e.g. ~5%) as a criteria for COPC screening. The second paragraph of 
Section 3.1.2.1 should therefore be deleted. 

Response: Since U.S. EPA Region 4 does not accept frequency screening, this paragraph will be 
eliminated. 

31. Comment: Page A-10, Paraqraph 1: Use of the OPPTS lead concentrations of 2,000 to 5,000 
mg/kg as screening criteria for children in a residential setting is inappropriate. This sentence should 
be deleted. 

Response: The OPPTS screening levels for lead will not be used and references to them 
eliminated. 

32A. Comment: Paqe A-10, Section 3.2: A. Per RAGS, COPC toxicity profiles should include a short 
description of all known effects, including the critical effect, and the concentration below which 
adverse effects in humans are not expected. 

Response: It is agreed that COPC toxicity profiles should contain the components suggested to 
the extent they are available. The text now reflects this. 

328. Comment: Paqe A-10, Section 3.2: B. Refer to U.S. EPA Region 4 guidance for the preferred 
presentation format for toxicity data. 

Response: The text will be revised to reflect the format for toxicity data presentation 
recommended by U.S. EPA Region 4. 

32C. Comment: Page A-10, Section 3.2: C. The decision to use toxicity values not contained in IRIS or 
HEAST should also be made in consultation with U.S. EPA Region 4’s Office of Technical Services 
(OTS). 

Responses Issued 1 l/97 Rev. 0 
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Response: It is agreed that toxicity values not found in IRIS or HEAST will be confirmed with U.S. 
EPA Region 4 and the second to last sentence of the last paragraph of this section will be revised. 

089602/P RTC-9 CT0 0020 



Responses Issued 1 l/97 Rev. 0 
03127198 

33. Comment: Paqe A-i 1, Section 3.2.1: The final sentence on this page should be revised to indicate 
that the TEFs will be used to convert concentrations of each dioxin and furan congener, and each 
cPAH, to toxic equivalents (TEQs) of TCDD, and BaP, respectively. Please refer to Human Health 
Risk Assessment Bulletin No. 2’ for further explanation. 

Response: It is agreed that the toxicity equivalent factors will be used to convert concentrations 
to the appropriate toxic equivalents. The text will be appropriately revised. 

34. Comment: Paoe A-13, Section 3.3, final bullet: Revise the text to read “Quantify exposure in terms 
of mass of substance in contact with the body per unit body weight (mg/kg-day).” 

Response: This change will be made. 

35. Comment: Paqe A-13. Section 3.3.3: The text discusses the conceptual site model and potential 
receptors. However, military personnel have not been included in the list of receptors. In particular, 
the military recruit and drill instructor are very likely to be exposed to surface soils and surface water, 
due to the nature of the training. Although the exposure may not be of a long duration, it could be 
quite intense. The text should be revised to add these receptors to the conceptual site model. 

Response: Initially, military personnel were considered to be non-permanent residents, but their 
inclusion as a separate receptor is probably appropriate on some sites. Text will be added to 
include contact by military personnel as an exposure scenario. Other sections of the document, 
including tables with equations and exposure assumptions, have been appropriately revised. 

36. Comment: Pawe A-17, Fifth Bullet: This statement regarding the potable nature of the surficial and 
deeper aquifer, must either be supported with adequate data or deleted. 

Response: This statement has been revised in accordance with the response to comment 25. 

37. Comment: Paqe A-17, final paraqraph: Unless more conservative exposure assumptions were 
used for part-time workers, it is acceptable to delete this pathway, since the full-time worker would 
provide a similar, more protective exposure scenario. 

Response: The part-time worker will be eliminated as suggested since the only difference is in 
the number of days per year exposed compared to the full-time worker. 

38. Comment: Paqe A-19, Section 3.3.4.1: In order for groundwater to be eliminated as a medium of 
concern, for purposes of the human health risk assessment, the following issues must be adequately 
resolved (i.e. supported with sufficient data): 

- Per U.S. EPA’s Ground-Water Classification System, is the groundwater beneath Parris Island 
considered potable (i.e. whether or not the groundwater is currently used as source of drinking 
water is not the issue). 

- Does adequate data exist to support the statement that the deeper aquifer is isolated from the 
surfrcial aquifer beneath Parris Island, such that leaching of contaminants from the shallow to the 
deeper aquifer is not possible. 
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Response: During RI/RF1 field activities, data will be collected to determine if groundwater is a 
unusable drinking source. This determination will be determined per the U.S. EPA’s Groundwater 
Classification System. This is now reflected in the text. 

39. Comment: Paqe A-21, Section 3.3.4.3: U.S. EPA Region 4 considers exposure to sediments for 
only those periods of time when they are not covered with surface water. 

Response: As U.S. EPA Region 4 considers sediment only in the dry state, exposure 
periods/conditions will have to be decided on a site-by-site basis. The text will be revised to 
indicate only exposed sediments will be considered. 

40. Comment: Paqe A-22, Section 3.3.4.4: The text states that the soil to air pathway will only be 
evaluated when a chemical has been identified as a COPC as a result of the comparison of 
maximum concentration to the soil to air RBC. However, if a COPC was selected because of any 
pathway comparison, the COPC should be evaluated for all potential pathways to arrive at the total 
risk from exposure to the media. The text should be revised accordingly. 

Response: It is appropriate to include the soil to air pathway for COPCs selected on the basis of 
other pathways. The text will be revised accordingly. 

41A. Comment: Paqe A-23, Section 3.351: A. Regarding the presentation of CTE, the preamble to the 
Super-fund regulation states that RME estimates will provide the basis for the development of 
protective exposure levels for future use. Therefore, U.S. EPA Region 4 considers RME as the high 
end values on which the remedial decision will be based. The CTE is information to provide 
perspective for the risk manager and compliance with Agency guidance. As such, risk values other 
than those representing the RME should be placed, and discussed, in the Uncertainty sub-section of 
the Risk Characterization Section. 

Response: As discussed at the July 9-10, 1997 Tier I Partnering Team meeting, CTE values will 
be used for risk management decisions. However, the values will not be calculated until such a 
need arises. The text of Section 3.351 will be revised accordingly. 

41 B. Comment: Pane A-23, Section 3.351: B. In general, the exposure concentration must be defined 
as the lessor of the 95% UCL and the maximum detected value. Please revise the text accordingly. 

Response: It is agreed that the exposure concentration should consistently note that the 
maximum detected value will be used if less than the 95% UCL. Text will be revised to reflect this 
comment. 

42. Comment: Paqe A-25, Section 3.4: As commented previously, the Risk Characterization section 
should also present COCs and RGOs, in accordance with U.S. EPA Region 4 guidance. 

Response: It is agreed that the COC and RGO discussion should be included in the risk 
characterization section and text will be added. 

43. Comment: Paqe A-26, Section 3.4.2: When calculating the total HI, all HQs should be considered 
and summed initially, regardless of target organ. Target organs may be considered in subsequent 
evaluation and discussion of the initial resultant HI. 
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Response: The suggested discussion of target organ analysis will be used (to be done only after 
initial analysis without consideration of target organs). 

44. Comment: Paqe A-29, Section 3.4.4: In order to help focus the Uncertainty Analysis, it is helpful to 
state clearly the source of each uncertainty, and then indicate whether this uncertainty may result in 
over- or underestimation of risk. 

Response: Some sources of uncertainty may not be known until the risk assessment is complete. 
A general statement will be added to indicate that uncertainties will be clearly defined along with 
their effects on the risk determination. 

45. Comment: Attachment A.3. Table 1: The table shows exposure frequency for trespassers as 12 
days/year, based on professional judgment. This value seems low. Given the mild climate, a value 
of 36-52 days/year (1 day/week) may be more reasonable. The exposure frequency value in the 
table should be modified accordingly. 

Response: It is agreed that trespassing only 12 days a year is low. A value of 45 days a year is 
frequently used and seems appropriate for this scenario. This value will be changed in Table 1 as 
well as in Tables 2, 3, 6, and 7. 

46. Comment: Attachment A.3, Table 6: The table presents a dermal exposure formula from RAGS. 
However, the appropriate formula is the newer one from the Dermal Exposure Assessment: 
Principals and Applications (U.S. EPA, 1992).3 This table, and the other dermal exposure to water 
tables should be replaced with ones with the equations from the referenced dermal guidance. 

Response: The cited dermal exposure to water formula appears to differ only for organics. It will 
be used instead of the older formula where appropriate, as now reflected in the text. 

Appendix B 

GENERAL COMMENTS 

47. Comment: Appendix B, General Comment: Contaminants addressed in the Risk Assessment are 
referred to as “Chemicals of Potential Concern (COPC)“. Contaminants which pose unacceptable 
risks and for which remedial goals are developed are “Chemicals of Concern (COC)“. 

Response: A global search will be conducted and text revised as appropriate. 

SPECIFIC COMMENTS: 

48. Comment: Paqe B-l, Section 2.0: A. What are “ecological transcreening levels”? 

Response: This is an error. The sentence will be shortened and the word deleted. 

48. Comment: Paoe B-l, Section 2.0: B. The AWQC are set to protect 95% of native aquatic 
populations 95% of the time. (Process Document, U.S. EPA, 1994)4 
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Response: The frequency with which protection is afforded can not be inferred from the technique 
used to develop AWQC (Erickson and Stephan, 1988 - EPA1600/3-881018). 

49A. Comment: Paqes B-2 throuqh B-3, Fiqure B-l: A. Step 1 does not consider decision criteria if a 
contaminant is determined to be present and there is no U.S. EPA Region 4 screening value 
available. Please revise to include. 

Response: Step 1 will be rephrased to read “...U.S. EPA Region 4 screening values or similarly 
protective concentrations.” 

49B. Comment: Panes B-2 throuqh B-3, Fiqure B-l: B. Steps 2-5 and Step 8 should be reevaluated for 
consistency with the conclusions presented in the Scientific Management Decision Point (SMDP) 
sections of the appropriate chapters in the Process Document (U.S. EPA, 1994). 

Response: These steps were intended to reflect SMDPs in the Process Document. No further 
modifications to the figure (beyond response to comment 49.A.) appear to be needed. 

50. Comment: Pane B-4, First Paraqraph: U.S. EPA Region 4’s Screening Values are largely based on 
sediment guidelines from the State of Florida (MacDonald Environmental Sciences, Ltd. Approach to 
the Assessment of Sediment Quality in Florida Coastal Waters. Florida Department of Environmental 
Protection, November 1994) as well as Long et al., 1995, and Long and Morgan, 1991. 

Response: This information will be added to the text. 

51. Comment: Paqe B-4. Third Paraqraph: The evaluation of the pattern of exceedances would 
consider the spacing of “hits”, whether they form a gradient identifying a potential source, or are in a 
scattered pattern making the identification of a pathway difficult. 

Response: This consideration will be added to the text. 

52. Comment: Paqe B-6, Section 3.2, Second Paraqraph: U.S. EPA Region 4 recommends data from 
observed effects, rather than the equilibrium partitioning approach, be used to derive screening 
values and preliminary effects benchmarks. 

Response: The text will be revised to include this recommendation. If only values based on the 
equilibrium partitioning approach are available, they will not be used for screening. 

53. Comment: Paae B-7. Paraqraph 2: US. EPA Region 4 does not recommend the scaling (e.g. 
using the interspecies application factor) to derive toxicity reference values (TRVs). If it is desired to 
use this approach, unscaled, as well as scaled, TRVs should be used for comparison. 

Response: The text will be revised to specify that unscaled TRVs will be used, and that scaled 
values may be added for comparison. 

54. Comment: Page B-8, Paraqraph 2: U.S. EPA Region 4 would recommend the application of the 
safety factor of 10 to derive a NOAEL from LOAEL, but not the other safety factors (e.g., size of the 
database and nature of the study, mouse to shrew application, and scaling). 
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Response: U.S. EPA Region 4 recommendations will be included in the revised document; the 
option to include other factors will be retained for comparison to the recommended approach. 

55. Comment: Pane B-9, Section 3.3, Second Paraqraph: Attempts to obtain bioaccumulation factors 
for contaminants from published articles should be made prior to assuming values. 

Response: This will be added to the text. 

56A. Comment: Paqes B-11 throuqh B-12. Section 3.4: A. The HQ for predatory receptors for 
bioaccumulative contaminants should address all sources of ingestion, including 1) incidental 
sediment/soil ingestion, 2) water ingestion, 3) contaminants in prey, and 4) dermal exposure, if 
appropriate. 

Response: Section 3.4 will be changed to make it more clear that dose estimates include these 
routes, if applicable. 

56B. Comment: Paqes B-11 throuqh B-12, Section 3.4: B. HQ values should be summed only if the 
contaminants have a common target organ or mode of toxicity. If the preliminary assessment results 
in an HQ of one or greater, field activities (e.g., tissue residue analysis, toxicity testing) should be 
conducted to reduce the uncertainties in the assumptions used in the preliminary assessment. 
Changing the assumptions does not reduce uncertainty. 

Response: The text will be revised to add these conditions under which HQ values should be 
summed. The discussion of uncertainty will include the use of field data to reduce uncertainty. 

57. Comment: Panes B-13 (Section 4.0), B-16 (Section 5.0, Endpoint 3.). and B-17 (Second 
Paraqraph)“: “Field measurements of population/community structure” are of little use in CERCLA 
investigations due to problems in obtaining reference locations and a lack of understanding of natural 
variation in site population/communities. At best these measures are a one-way test, they can detect 
significant impacts but may not provide the information to determine acceptable levels of risk to 
ecological receptors. 

Response: It is believed that field measurements of population/community structure are of value in 
CERCLA investigations. One could say that laboratory toxicity testing is of little use because its 
application to a variety of native populations under field conditions is uncertain. Although population 
and community measurements may not be as sensitive as toxicity testing for establishing dose- 
response relationships, they provide data on the types of organisms present at a site and their 
abundance. These data may be necessary for an adequate interpretation of risk based on chemical 
concentrations or toxicity testing. Therefore, an efficient design for ecological field study would 
include community characterization in addition to sampling for tissue concentrations and/or toxicity 
testing. 

58. Comment: Paqe B-13, Section 4.1: Assessment endpoints are generally groupings of species 
which have a common pathway of exposure to contamination either as a feeding group (avian 
piscivores exposed to contaminants in fish) or due to a common habitat (terrestrial invertebrates). 
Assessment endpoints should not indicate the percentage of a population to be protected. An 
assessment endpoint such as “maintain fitness of wildlife populations” is too broad to be useful. 
Sensitive endpoints such as reproduction and growth are favored over mortality. 

089602/P RTC-14 CT0 0020 



Responses Issued 1 l/97 Rev. 0 
03127198 

Response: The text will incorporate the concept of groupings of species which have a common 
pathway of exposure, but it is questionable to define such groupings as assessment endpoints. It is 
assumed that protection of populations in these groupings is an appropriate assessment endpoint. It 
has been found that reproduction and growth are sometimes less sensitive than other toxicity testing 
endpoints that can reduce the fitness of a population. 

59. Comment: Paqes B-14 throuqh B-15, Section 4.2: AWQC is, at a minimum, equivalent to the State 
Water Quality Standards and an ARAR. Defaulting to ER-MS would not be considered a replacement 
for site-specific (toxicity testing) information. 

Response: The statements will be added to the text that an AWQC is an ARAR and that U.S. EPA 
Region 4 does not consider defaulting to ER-MS as replacement for site-specific information. 

60. Comment: Paqe B-15, Second Paraqraph: The concept of “allowing limited mortality if the 
population is unlikely to be affected” is more complicated than readily apparent. Factors such as 
reproductive rates and natural variances (contaminant related mortality combined with naturally low 
population could lead the elimination of the population) must also be considered. 

Response: Agreed. The concept was offered as an example of an issue that may concern, and be 
discussed by, the partners, not as one that should be accepted at face value. 

61. Comment: Paqe B-17, Section 5.0, First Paraoraph: The ER-L is based on direct toxicity. U.S. EPA 
Region 4 is using the toxicity screening value as a practical substitute for a food chain-based 
screening value. 

Response: The comment is accepted. A parenthetical statement about the basis of ER-L will be 
added. 

62. Comment: Generat Comment: U.S. EPA Region 4 recommends that multi-operable sites such as 
DOD facilities develop a strategy to evaluate the cumulative ecological risk for the facility. This is 
viewed as a passive activity organizing the individual operable unit data in a manner that will lead the 
development of a generalized statement concerning the potential for unacceptable risks from the 
base after the completion of remedial activities. 

Response: This recommendation will be included in the Risk Management section (Section 8.0). 

Appendix C 

63. Comment: Appendix C, Paqe C-8: U.S. EPA Region 4 concurs with the Navy’s use of ECTran as 
an appropriate analytical model for generating soil clean-up levels protective of groundwater. As is 
typical, the input and manipulation of the model is where U.S. EPA deviates with the facility. Section 
3.2 of the ECTran document discusses determination of mixing zone thickness. Equation (7) and 
the saturated zone thickness between the top of the saturated zone and the depth of the deepest 
screened interval that shows detects of contaminants. The thickness of the saturated zone and a 
default value of 10’ should NOT be used. 

The last sentence in Section 3.2 refers to using a default value of 10’ because a production well will 
have a minimum of a 10’ screen. This is an inappropriate position for protection of groundwater. 
Even though a well is screened over a particular interval, the groundwater flow may come from 
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discreet portions of that unit without contributions from the remaining IO’. Additionally a thin unit can 
discharge into a spring or stream and cause contamination to develop in areas and exceed the 
groundwater protection standard. In other words heterogeneity within a unit may cause the mixing 
zone to be considerably less than 10’ and the ultimate calculations for the effects of contaminated 
leachate on groundwater may be underestimated. 

Response: No drinking water well is in the study area, therefore, the IO-foot mixing depth 
argument based on drinking water well screen length will not be applied. Equation (7) and the 
thickness of contaminated saturated zone will be used to determine the impacted saturated 
thickness. 

64. Comment: Appendix C. General Comment: The fence line (FL) discussed in this document should 
not always necessarily be the property boundary. Rather this point of compliance should be agreed 
on by the Parties on a case-specific basis. 

Response: Agree. The proper fence line location (or exposure point) will be negotiated early on 
with the regulatory agencies before developing the remedial goal options (RGOs). 

65. Comment: Appendix C, General Comment: The issue of the use of half lives is not as well defined 
in U.S. EPA Region 4 due to the site specific nature of determining what mechanisms are controlling 
the reduction in concentrations. If a generic modeling approach is the objective of this document, 
baseline soil clean-up levels protective of groundwater should be calculated first. The groundwater 
concentration history at the site can then be evaluated. There are various methods proposed for 
determining half lives based on site specific data (see Wredemeier, T.H. et al 1995 and Wiedemeier, 
T.H. et al, 1996). Lastly, if actual site data is not obtainable for half lives, published half life data 
should be used as a starting point to calibrate the model. Several rounds of analytical data are 
necessary in order to perform an adequate verification of the calibration. 

Response: No site-specific data is currently available for estimating decay half lives. 
Conservative literature values (i.e., reported maximum values) will be used as the first 
approximates for determining soil PRGs during the initial COC screening process. When 
sufficient site-specific data become available in the future, the suggested methods (i.e., 
Wiedemeier, T.H. et al) and/or simple fate and transport model calibrations will be applied to 
update the site-specific half lives for critical COCs identified in the initial study. As mentioned 
before, the initial COC selection/screening will be based on conservative assumptions when site- 
specific data is insufficient. 

References: 

’ Supplemental Guidance to RAGS: U.S. EPA Region 4 Bulletins, Human Health Risk Assessment Bulletin 
Nos. l-5 and Ecological Risk Assessment Bulletin Nos. l-7, November, 1995. 

’ Evaluating Soil Contamination. Biological Report 90(2), U.S. Fish & Wildlife Service & U.S. Department of 
Interior, July 1990. 

3 Dermal Exposure Assessment: Principals and Applications, EPA/600/8-911001 B, January 1992. 

4 Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological 
Risk Assessments. Environmental Response Team, 1994. 
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Response to SCDHEC Comments - Comments Received 1 l/20/96 

1. Comment: Section 1 .O Introduction 

This document describes the regulatory authority of the Resource Conservation and Recovery Act 
(RCRA) properly but does not acknowledge RCRA in the introductory description (first paragraph). 
Please revise to include RCRA as part of the decision process. 

Response: The text has been revised to indicate that RCRA is part of the decision process. 

2. Comment: Section 1.3 Site lnvestiqation Summary 

This volume (V.III) of the Master Work Plan lists AOC A and AOC B as recommended for No Further 
Action. Volume I lists the IR Team determination recommends these AOCs for confirmation 
sampling. Please revise to correct. 

Response: The text of Section 1.3 will be changed to indicate that AOCs A and B are 
recommended for confirmation sampling. 
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RESPONSE TO SOUTH CAROLINA DEPARTMENT OF NATURAL RESOURCES (SCDNR) 
COMMENTS TO DRAFT FINAL MASTER WORK PLAN, VOLUME Ill - COMMENTS RECEIVED I/2/98 
MCRD, PARRIS ISLAND, SOUTH CAROLINA 

COMMENTS - Robert E. Duncan, Environmental Pronrams Director 

1. Comment: Volume III, paae A-2. paraqraph 4, lines 5 and 6 

The removal of “unusable” groundwater from an assessment of human health risk would seem to 
be inappropriate, if it is demonstrated that there is a connection between any such groundwater 
and surface waters that are used for primary and secondary recreation. 

Response: Brown & Root Environmental and the US Navy maintain that removal of “unusable” 
water from a human health risk assessment is appropriate. Although groundwater may discharge 
to surface water, human health risk resulting from exposure to groundwater is still unlikely if its 
general quality is deemed “unusable.” However, it is important to note that exposure to surface 
water is not precluded because of removing the assessment of exposure to groundwater. Surface 
water will be sampled and appropriate exposure scenarios will be evaluated. 

2. Comment: Volume III, paqe A-9, paraqraph 4, lines 1 throuqh 5 

Include “shellfish” in this discussion. 

Response: “Shellfish” will be included in this discussion. 

3. Comment: Volume Ill, paqe A-18, paraaraph 3, line 3 and Fiqure A-2 

Adolescent and child recreational users should also be considered as potential receptors at 
specific sites; in Figure A-2, “ingestion of finfish/shellfish” should also be considered as a potential 
exposure route for “offsite residents” and “adolescent trespassers”. 

Response: Adolescent recreational users will be considered as potential receptors at specific 
sites in addition to adult recreational users. However, the child recreational user will not be 
considered. Although a child (ages 1 to 6) could be exposed to surface water, it is unlikely that a 
receptor at this age is routinely exposed to surface water when one considers the recreational 
activities that are typical of this area (boating, swimming, fishing). 

Brown & Root Environmental and the US Navy agree that ingestion of finfish/shellfish should be 
considered as an exposure route for offsite residents, but it should be done on a site-specific 
basis within the facility. In contrast to this comment, Brown & Root Environmental and the US 
Navy disagree that ingestion of finfish/shellfish should be considered as an exposure route for 
adolescent trespassers. The exposure to finfishlshellfish by adolescent trespassers would be the 
same as the exposures of recreational users. 
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RESPONSE TO NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION (NOAA) 
COMMENTS TO DRAFT FINAL MASTER WORK PLAN, VOLUME Ill - COMMENTS RECEIVED 
12/l 7197 
MCRD, PARRIS ISLAND, SOUTH CAROLINA 

COMMENTS - Tom Dillon, Ph.D. 

1. Comment: General 

Follow, as closely as possible, EPA’s 1997 guidance for conducting Ecological Risk Assessments 
at Superfund sites. The Master Work Plan (MWP) currently cites an outdated (1994) version of 
EPA’s ecorisk guidance. Figure B-l in the MWP should mimic Exhibits l-2 and l-3 of EPA (1997) 
unless there are compelling reasons not to do so. These reasons should be discussed in 
Appendix B of the MWP. 

Response: The text will cite the current version of EPA’s guidance for ecological risk 
assessments at Super-fund sites. Figure B-l will be revised to follow this guidance. 

2. Comment: General 

Comparison to screening values should occur in Step 2 only. The MWP currently screens media 
concentrations in Step 1 and ingested doses in Step 2. Both screens should occur in Step 2 as 
per EPA 1997. 

Response: The test will be revised to show that all screening will be done in Step 2. 

3. Comment: General 

Step 1 should require site visit(s) and habitat characterization. As currently written, the MWP 
does not require a site visit until step 5. This is too late in the process. Step 1 should include a 
site visit as well as a description of the environmental setting. The latter need not be exhaustive 
but should indicate the size and types of habitats, potential receptors, chemical release 
mechanism(s) as well as a rudimentary pathways analysis. 

Response: The Navy agrees that a site visit and description of the environmental setting should 
be a part of the preliminary assessment; this is described in the first paragraph of Section 8.2.1, 
Problem Formulation. 

4. Comment: General 

Post-screening uncertainty is reduced by collecting site-specific information, not by changing 
elements of the risk screen. Portions of Appendix B suggest that if the risk screen shows 
unacceptable risk, the process will be altered by changing the underlying assumptions and data 
inputs to make the results less uncertain. The appropriate way to reduce post-screening 
uncertainty is by collecting site-specific information. This is the guidance contained in EPA 1997, 
espoused by EPA Region 4 and recommended by NOAA. 

Response: The Navy agrees that collecting site-specific information will reduce uncertainty. 
However, biological information may be expensive and time-consuming to obtain, so a more 
balanced approach to screening may be useful for making decisions about the relative costs and 
benefits of biological sampling. The text of Section 8.3.2 will be revised to indicate that the reason 
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5. Comment: Paqe B-l, paraoraph 2. line 8 

Add “natural resource trustees” to list of partners. 

Response: This will be added to the list. 

6. Comment: Paoe B-l, paraqraph 3, line 10 

“wells” should be “values”. 

Response: This change will be made. 

7. Comment: Paqe B-l, paragraph 4, line 3 

Sentence “When such.. . n is unclear, All screening values should be the chronic NOAEL. This 
values can be estimated by dividing a chronic LOAEL by 10. If no chronic values are available, a 
chronic NOAEL can be estimated by dividing an appropriate acute LOAEL by 100. 

Response: The text will be revised to indicate chronic NOAELs are preferred if AWQC are 
unavailable and that these values are estimated using the described manipulations. 

8. Comment: Page B-4, paraqraph 3 

Delete last sentence. All screening should be conducted in Step 2. 

Response: The sentence will be deleted. 

9. Comment: Pase B-6, paraqraph 1 

The term “bioaccumulate” is used inappropriately. 

Response: The term “biomagnify” will be used. 

10. Comment: Paqe B-13, paraqraph 2 

See EPA 1997 for what constitutes an acceptable assessment endpoint. 

Response: The examples of assessment endpoints listed in the text are compatible with the EPA 
guidance. The guidance document stresses the use of a single contaminant’s characteristics in 
selecting assessment endpoints. Most sites on MCRD Parris Island will have multiple 
contaminants. 

11. Comment: Paqe B-16 

Consult with EPA Region 4 to see if a sediment ER-L is still an acceptable substitute for a food- 
chain-based screening value. 

Responses Issued 3198 Rev. 0 
03127198 

for providing this balance at the screening level is to evaluate uncertainty and make informed 
decisions on the need for more sampling. 

Response: According to EPA Region 4, a sediment ER-L is an acceptable guideline. However, it 
is not a substitute for a food-chain-based screening value because it is based on effects to benthic 
invertebrates. Simplistic food web models have been used in Region 4 and this approach may be 
incorporated into new guidance, to be issued in a year or so. 

089602/P RTC-20 CT0 0020 



Responses Issued 3198 Rev. 0 
03127198 

12. 

13. 

14. 

Comment: Page B-17, paragraph 5, line 3 

Substitute “assessment endpoint” for “resources to be protected”. 

Response: “Assessment endpoint” will be added to the text (in parentheses) after the phrase 
“resources to be protected.” 

Comment: Table B-3 

Define the column headings “Screening Value” and “Effects Value”. 

Response: These heading will be defined in footnotes to the table. 

Comment: Table B-5 

Provide reference for source of Dutch soil screening values, 

Response: A reference will be provided. 
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RESPONSE TO U.S. FISH AND WILDLIFE SERVICE 
COMMENTS TO DRAFT FINAL MASTER WORK PLAN, VOLUME Ill - COMMENTS RECEIVED 2126198 
MCRD, PARRIS ISLAND, SOUTH CAROLINA 

COMMENTS - Edwin M. EuDalv. Acting Field Supervisor 

1. Comment: Pane 2-l 0, Table 2-2 

Fish and Wildlife Conservation Act should be changed to Fish and Wrldlife Coordination Act. 

Response: 

This change will be made. 

2. Comment: Pane 2-l 8, Human Health Risk Assessment 

A human health risk assessment should be performed at each site to determine the potential 
for adverse effects, not “for those sites where contamination levels indicate that the site may 
pose a risk to human health.” Determining whether a site may pose a risk is part of the risk 
assessment process. 

Response: Agree. A risk assessment will be performed at each site to determine the potential 
for adverse effects. A quantitative risk assessment will be performed for those sites where 
contamination levels indicate that the site may pose a risk to human health and chemicals of 
potential concern have been identified. 

3. Comment: Paqes 2-l 9 and 2-20, Ecoloqical Risk Assessment 

Again, an ecological risk assessment is performed at each site to determine the potential for 
adverse effects to ecological receptors, not “for those sites where contamination levels indicate 
that the site may pose a risk to ecological receptors.” As with human health risk assessment, the 
determination that constituents of concern may pose a risk to fish and wildlife resources is part of 
the risk assessment process. 

Response: The text wilj be changed to indicate that each site will have an ecological assessment. 

4. Comment: Paqes 2-19 and 2-20, Ecoloqical Risk Assessment 

Ecological risk assessment at the Parris Island MCRD should follow the guidelines set forth by 
EPA’s Environmental Response Team in the June 5, 1997 Interim Final report. Please revise this 
section to reflect this 1997 guidance. 

Response: The section will be revised to reflect the new guidance. 

5. Comment: Paqes 2-19 and 2-20, Ecoloqical Risk Assessment 

An adequate ecological risk assessment cannot be conducted prior to an adequate 
characterization of the nature and extent of site contamination, i.e., prior to the initiation of 
the RI field effort. Conducting an assessment of ecological risk on preliminary screening data for 
a site that requires further characterization of the nature and extent of contamination via a 
Remedial Investigation is not consistent with EPA’s guidance and could incorrectly indicate the 
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site poses no ecological risk or could significantly underestimate the risk. The final paragraph of 
this section should be eliminated. 

Response: 

The purpose of a screening-level ecological risk assessment is to utilize available data in deciding 
a proper course of action. Although it is a potential outcome, the Navy knows of no screening- 
level ecological assessments based on chemical data that concluded with a finding of no risk. It is 
doubtful that that such a finding could occur for any location. Typically, a decision on whether or 
not biological sampling is warranted is made after screening. This allows biological sampling, if 
needed, to be part of the RI/RF1 sampling - an efficient approach. The text will be revised to 
clarify the ecological risk assessment process. 

6. Comment: Paqes 3-5 through 3-8, Site Inspection/RCRA Facility Assessment 

The ecological risk assessment process as described in this section is not consistent with EPA 
guidance. Background sampling data cannot be used to eliminate constituents of potential 
ecological concern from the ecological risk assessment process (e.g., the criterion, as listed on 
page 3-8, that requires naturally occurring inorganics to be present at a concentration of two times 
the average, site-specific background concentration). Please revise this section to comply with 
EPA’s 1997 guidance. 

Response: 

The section will be revised to reflect new guidance. Background concentrations will be used for 
making risk management decisions about the need for remediation. 

7. Comment: Paqes 3-5 through 3-8, Site Inspection/RCRA Facility Assessment 

It is unclear as to what ecological screening values are proposed to be used at the Parris Island 
MCRD, since it is noted that EPA Region 4 has not accepted the Region 3 BTAG screening 
values. Also, the statement the “The magnitude, frequency, and pattern of exceedance of these 
values should be considered using a best professional judgment approach” is unclear. When, 
where, and how would this “approach” be utilized? 

Response: 

EPA Region 4 screening values will be used. Other screening values, and professional 
judgments, will be used, if needed, on a case-by-case basis. 

8. Comment: Paqes 3-5 through 3-8, Site Inspection/RCRA Facilitv Assessment 

The issue of analytical detection limits is crucial, as is noted on page 3-7. When detection limits 
exceed ecological effects values, they are of little to no value in an ecological risk assessment 
depending upon the magnitude of the exceedance. This is a particular problem with the EPA 
Region 4 sediment screening values, in that the Region’s screening values are the Contract 
Laboratory Program’s (CLP) practical quantification limits (PQL) when the CLP PQL is above the 
ecological effect value. Screening values for pesticides and PAHs exceed effects values by as 
much as two orders of magnitude. In the past several years, many analytical laboratories have 
provided data with detection limits for these constituents much lower than EPA’s CLP PQLs and 
additional analytical costs. We encourage the responsible party and their consultants to strive to 
obtain the most useful analytical data possible and to exceed, where reasonably feasible, those 
CLP PQL screening values that exceed ecological effects values. Also, this section should note 
that the generally accepted manner for dealing with high detection limits is to use one-half of the 

089602/P RTC-23 CT0 0020 



Responses Issued 3/98 Rev. 0 
03127198 

detection limit as the concentration of the constituent; this is the approach that should be utilized 
during the ecological risk assessment. 

Response: 

The Navy agrees to obtain the most useful data it can, by encouraging its laboratories to lower 
detection limits and report all estimable results. The Navy recognizes that use of one-half the 
detection limit is a reasonable “approach” when calculating statistics in some cases. When much 
lower estimated concentrations are part of the sample, however, it biases averages high. The use 
of non-detected values in statistics will be decided on a case-by-case basis; methods and 
decision criteria will be clearly explained 

9. Comment: Paoes 3-5 through 3-8, Site Inspection/RCRA Facilitv Assessment 

Groundwater that discharges to surface waters should also be screened against surface water 
screening values protective of the aquatic environment. Contaminated groundwater discharging 
to surface water or to adjacent wetlands has been shown to be a continuing source of 
contamination of these media at a number of CERCWRCRA sites and groundwater remediation 
has been determined necessary to protect ecological receptors. The State of South Carolina 
requires that groundwater discharging to surface waters meet State water quality standards for 
the protection of aquatic life. Therefore, this section should be revised to include screening of 
groundwater against surface water screening values for the protection of ecological receptors as 
well as for humans. Analytical detection limits for groundwater samples should be such that 
groundwater concentrations can be compared to surface water quality standards/screening 
values. 

Response: 

The Navy agrees to screen groundwater data with surface water criteria. The text will be revised 
accordingly. 

10. Comment: Appendix B. Ecoloqical Risk Assessment Methodoloqy 

See comments above regarding use of EPA’s 1997 ERA guidance and also comments regarding 
Region 4’s sediment screening values versus ecological effects values. Also, Step 1 of EPA’s 
ERA guidance does not include screening of contaminant concentrations against ecological 
effects values. Step 1 involves identifying the environmental setting and contaminants known or 
suspected to exist at the site and the maximum concentrations present; contaminant fate and 
transport mechanisms; mechanisms of ecotoxicity associated with contaminants and likely 
categories of receptors that could be affected; exposure pathways; and screening ecotoxicity 
values. The ecotoxicity values are then used with estimated exposure levels to screen for 
ecological risks in Step 2 of the ERA process. Appendix B, including Figure B-l, should be 
revised to conform with current EPA guidance for conduction ecological risk assessment. 

Response: 

The text and figure will be revised to reflect new EPA guidance concerning Steps 1 and 2 

089602/P RTC-24 CT0 0020 



1 .O INTRODUCTION 

Volume III of the Master Work Plan (MWP) for the Marine Corps Recruit Depot (MCRD) Parris Island, 

South Carolina, has been developed by Brown & Root Environmental (B&R Environmental) under the 

Comprehensive Long-term Environmental Action Navy (CLEAN Ill), Contract Number N62467-94-D-0888. 

This Document outlines the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA) and the Resource Conservation Recovery Act (RCRA) decision process applicable to 

potentially contaminated sites identified at the MCRD. This document also contains methodology for 

conducting human health and ecological risk assessments. 

1.1 SUMMARY OF SCOPING DOCUMENTS 

Volume I of the MWP (B&R Environmental, 1997) contains information on the overall scope and objectives 

of the environmental investigations, including information on the Data Quality Objective (DQO) process. It 

contains information on the MCRD’s geography, hydrology, and history. Volume I also presents 

information on the sites identified at MCRD and the overall investigation strategies to be implemented at 

these sites. Volume II of the MWP includes the Master Field Sampling Plan (Master FSP), the Master 

Quality Assurance Project Plan (Master QAPP), and the Project Health and Safety Plan (Project HASP) 

(B&R Environmental, 1997). 

1.2 SUMMARY OF REGULATORY PROGRAMS 

Environmental investigations have been conducted under several regulatory programs and several Navy 

programs at the MCRD, namely, the Navy Assessment and Controls of Installation Pollutants (NACIP) 

Program, the Naval Installation Restoration Program (NIRP), and the RCRA Program. Additionally, the 

MCRD has been placed on the National Priorities List (NPL) under CERCLA. Each program is briefly 

discussed below, and shown in Figure l-l. 

Various programs have been established to identify and control environmental contamination resulting 

from past methods of generation, storage, handling, and disposal of hazardous substances at Navy and 

Marine Corps facilities. The Department of the Navy developed the NACIP Program to address these 

issues under the Comprehensive Department of Defense (DOD) Installation Restoration (IR) Program, 

which was modeled from the United States Environmental Protection Agency’s (U.S. EPA) “Super-fund” 

Program, authorized by CERCLA of 1980. Environmental work at the MCRD was initially conducted 

under the NACIP Program. 
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FIGURE l-l 

SUMMARY OF 
NACIP, NIRP, CERCLA, AND RCRA PROGRAMS 
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The Navy manages the NACIP Program in three phases (see Figure l-l). Phase One, the Initial 

Assessment Study (IAS), identifies potential disposal sites and contaminated areas caused by past 

hazardous substance generation, storage, handling, or disposal practices at Naval activities. These sites 

are then individually evaluated with respect to their potential threats to human health or to the 

environment. Phase Two, the Confirmation Study (CS), verifies and characterizes the extent of 

contamination present at sites of concern and develops additional information regarding their migration 

pathways. Phase Three, Remedial Measures, provides the required corrective measures to mitigate or 

eliminate confirmed problems. 

Environmental work at MCRD was also conducted under the NIRP. The NIRP parallels the CERCLA 

Program (see Figure l-l) using a six-phase approach to manage past disposal sites. Phase I, the 

Preliminary Assessment (PA), consists of the collection and review of all available information about the 

source and nature of hazardous substances at a site. Phase II, the Site Inspection (SI), involves a field 

inspection and sampling efforts to verify contamination. Phase III, Remedial Investigation (RI),‘is a field 

effort to collect sufficient information to characterize sites for development and evaluation of remedial 

responses. Phase IV, the Feasibility Study (FS), involves the selection of remedial alternatives based on 

cost, environmental effects, and engineering feasibility. Phase V, Remedial Design (RD), includes the 

design of remedial technologies selected in the FS phase. Phase VI, Remedial Action (RA), constitutes 

implementation of the selected RD. 

As a result of the MCRD’s submittal of a RCRA Part B Permit, environmental work was also conducted 

under RCRA. The Hazardous and Solid Waste Amendments (HSWA) of 1984 expand the scope of the 

U.S. EPA’s authority under RCRA to require corrective action for the release of hazardous waste or 

hazardous constituents from Solid Waste Management Units (SWMUs) at those facilities which seek a 

RCRA permit. U.S. EPA’s corrective action authority applies to all SWMUs and Areas of Concern (AOCs) 

that have the potential to release hazardous waste or hazardous constituents to the environment. 

The RCRA Facility Assessment (RFA) is the first step of the RCRA corrective action process (CAP) and is 

similar to a CERCLA PAISI. The RCRA corrective action process closely resembles the CERCLA 

Program (see Figure l-l) and consists of the RFA (release identification step), the RCRA Facility 

Investigation (RFI, release extent characterization), the Corrective Measures Study (CMS, selection of 

corrective measure), and Corrective Measures Implementation (CMI, implementation of corrective 

measures). The RCRA corrective action program also includes an Interim Measures (IM) step, which 

corresponds to the CERCLA Removal Program, that may be conducted in cases when short-term actions 

are needed to respond to immediate threats. 

089602/P l-3 CT0 0020 



Rev. 0 
03127198 

The CERCLA process is shown in Figure l-l. The first phase is the PA/S1 and consists of a record search 

and environmental sampling to determine whether additional investigation is required to evaluate risks to 

the public and environment. The RI is the second phase and thoroughly characterizes the site, site 

contaminants, and risk to the public and the environment. Phase III is the FS, which develops and 

evaluates remedial alternatives to eliminate site risks to the environment and public. The Final phase 

RD/RA designs and implements the selected remedial alternative to remedy the site concerns. 

1.3 SITE INVESTIGATION SUMMARY 

As a result of past investigations, a total of 49 IR sites have been identified at the MCRD. This section 

discusses when each site was identified and presents the status of each site. 

Under the NACIP process, an IAS, equivalent to a PA under the CERCLA process, was completed at the 

MCRD in September 1986. The IAS evaluated 16 potentially impacted areas (Sites 1 through 16) and 

recommended that six of the sites (Sites 1, 2, 3, 4, 6, and 16) proceed to the CS stage, which is the 

equivalent of an SI under CERCLA. These six sites, plus three additional sites (Sites 17, 18, and 19) 

were evaluated in a Remedial Investigation Verification Step (VS) Report. The VS Report, which is 

equivalent to an SI, was submitted in May 1990 and recommended that an RI/FS be performed at Sites 1, 

2, and 16 and that an Extended Site Inspection (ESI) be performed at Site 3 (ABB, 1993). Sites 6, 17, 18, 

and 19 were transferred to the Installation Restoration Underground Storage Tank (UST) Program. 

Under the CERCLA process an RI/FS was conducted at Site 16 in June 1994, and an RDlRA was 

conducted in fiscal year 1997. Removal actions were conducted at Sites 6, 17, 18, and 19 in September 

1993. 

As part of a RCRA permit application, an RFA Report was prepared (Kearney, 1990). The RFA identified 

44 SWMUs and four Areas of Concern (AOCs). The RFA recommended that an RFI be conducted at nine 

SWMUs (SWMU 1, 2, 3, 4, 6, 12, 16, 17, and 18) and AOC D. Integrity testing and/or Phase II Sampling 

was also recommended for 13 SWMUs and two AOCs (SWMU 5, 7, 9, 10, 11, 13, 14, 15, 21, 27, 28, 35, 

and 38 and AOCs A and B). In addition, no further action (NFA) was recommended for 20 SWMUs and 

one AOC (SWMUs 8, 19, 20, 22, 23, 24, 25, 26, 29, 30, 31, 32, 33, 34, 36, 37, 39, 40, 41, and 44, and 

AOC C). The application for the RCRA permit has subsequently been withdrawn. 

In March 1994, an accidental spill of tetrachloroethene occurred adjacent to a dry cleaning facility. This 

area was subsequently added to the list of Depot IR sites as Site/SWMU 45. To address short-term 
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effects to human health and the environment, a non-time-critical Interim Removal Action/Interim 

Stabilization Measure (ISM) is scheduled at Site 45 for fiscal year 1998. 

A meeting, which included the Navy, state, and U.S. EPA, was conducted in June 1995 to review existing 

site information and report recommendations for future actions to be conducted. The recommendations 

from the various reports (IAS, VS, and RFA) were reviewed and evaluated. Based on this evaluation, a 

revised list of future actions was proposed. The recommendations were presented in a letter to South 

Carolina Department of Health and Environmental Control (SCDHEC) (NAVFAC, 1995). A response was 

sent to the Navy on July 18, 1995 (SCDHEC, 1995) which provided recommendations for future actions 

at the various sites. Both of these letters are provided in Volume I. The team recommendations (U.S. 

EPA, state, and Navy) are presented in Table l-l. 

As part of the UST program implemented at MCRD, Corrective Action Plans and Remedial Action Plans 

(RAPS) for two UST sites (UST 01 and UST 02) were submitted for review by the state. UST 01 will be 

addressed by actions conducted at SitelSWMU 45. 

The U.S. EPA completed Hazard Ranking System (HRS) II scoring for the MCRD in May 1992 based on 

three sites (Sites 2, 16, and 18) resulting in a score of 71.59 out of 100. The U.S. EPA re-evaluated the 

installation using Sites 1, 2, 3, and 16 in August 1994, resulting in a score of 50.0. The MCRD was 

subsequently placed on the NPL in January of 1995. 

1.4 DECISION PROCESS DOCUMENT ORGANIZATION 

This decision process document for MCRD Parris Island is divided into four sections. Section 1 .O provides 

a brief discussion of the MWP format and a site status summary. Section 2.0 provides a summary of the 

CERCLA/RCRA process. Section 3.0 identifies key decision points in the CERCWRCRA process and 

criteria upon which decisions are based. Section 4.0 provides the decision resolution process at the 

MCRD. 
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TABLE l-l 

SITE SUMMARY 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

SitelSWMU No. Description 
Team 

Recommendation(i)(z) 

I Site l/SWMl 11. Incinerator Landfill ; RI/RF1 

t Site 2/SWMU 2 : Borrow Pit landfill RYRFI 

Site 3/SyU 3 _: : _;, ,, Causeway Lapdil ‘f RVRFI 

Site 4/SWMU 4’ ???l.:: Dredge Spoil$,‘a F[fe Training Pit (nP); ‘:_ i Lim&d Sl (w/site 13) 

Site 5/SWMU 5 Former PaintShop..DisposaI Area s ‘_ _ . Sl/RFi4 CS .’ 

) Site G/SWMU 6 1 Former Hobby Shop Spill Area 1 State UST Program 

Site 71SWMU 7 Page Fieti, FTlp RFACS 

Site 8/AOC A&B PCB SpilbAreas ‘i ~ .‘,’ ‘,,__ ., RFACS 

Site S/SWMlJ 8 Paint Waste Storage Area RFA CS (w/site 16 
:.>_ I. ., , __” I. ‘, i’l-, , RI/RFI$ 

1 Site lO/AOC C I Gasoline Spill Area 1 State UST Program 

1 Site ll/SWMU 9 

Site 121SWMU 10 

Site 13/SWMU 11 

Site IYSWMU 12 

1 Former MCX Service Station Spill Area 

Jericho Island Disposal Area 

Inert Disposal, Horse Island (Disposal Area A) 

Inert Disposal, Elliots Beach (Disposal Area B) 

1 State UST Program I 

RFACS - 
NFVNFA 

NFVNFA 

Site 13/SWMU 13 Inert Disposal, Dredge Spoils Area-(Disposal Area C) .,I RFA CS 

Site 14/SWMU 14 Storm Sewer Outfalls 1 21 RFA CS 

Site 15/SWMU 15 Dirt Roads RI/RF1 (w/site 2 
RIIRFI) 

Site 16/SWMU 16 Pesticide Rinsate Disposal Area RI/RF1 
Site 17/SWMU 17 1 AS-16 UST State UST Program 

SWMU 27 

SWMU 28 

SWMU 29 

SWMU 30 

SWMU 31 

Equipment Parade Deck SAA 

Power Plant SAA 

Indoor Motor Pool SAA 

Empty Drum Storage Area 

Weapons Power Plant SAA 

RFA CS 

State UST Program 

NFI/NFA 

NFVNFA 

NFVNFA 
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TABLE I-1 

SITE SUMMARY 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

I I Team 
SitelSWMU No. Descrbtion Recommendationf1)f2) . 

SWMU32 Laundry-FAA, ,: .’ RFA CS (w/site 45 
RIIRFI) 

1 SWMU 33 I Outdoor Motor Pool SAA 1 NFVNFA I 
1 SWMU 34 1 Motor Pool Waste Oil AST 1 NFVNFA I 

SWMU 35 

SWMU 36 

DRMO Salvage Yard 
Hazardous Waste Storane Building 

RFA CS 

State RCRA Closure 

SWMU 37 

SWMU 38 

SWMU 39 

SWMU 40 

Overflow Storage Pad 

Waste Oil UST 

Electrolyte Basiflank 
Wastewater Treatment Plant 

NFVNFA 

State UST Pron 

RFACS - 
NFVNFA 

SWMU 41 

SWMU 42 

SWMU 43 

Former Incinerator 

Sanitary Sewer System 

Motor Pool Waste Oil UST 

RI/RF1 (w/site 1 
RI/RFI) 

NFllNFA 

State UST Proo 

SWMU 44 

Site/SWMU 45 

Dumpsters 

Dry Cleaners Spill Area 

NFVNFA 

RURFI 

1 Shaded text indicates further action proposed at site. 
2 Status is a result of partnering meeting evaluating each site (SCDHEC, 1995 and NAVFAC, 1995). 

AOC Area of Concern 
AST Aboveground Storage Tank 
cs Confirmatory Sampling 
ESI Extended Site Investigation 
FTP Fire Training Pit 
MCX Marine Corps Exchange 
NFA No Further Action 
NFI No Further Investigation 
PA Preliminary Assessment 
PCB Polychlorinated Biphenyls 
RAP Remedial Action Plan 
RFA RCRA Facility Assessment 
RFI RCRA Facility Investigation 
RI Remedial Investigation 
SAA Satellite Accumulation Area (Drum Storage Area) 
SI Site Inspection 
SWMU Solid Waste Management Unit 
UST Underground Storage Tank 
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2.0 SUMMARY OF CERCLA AND RCRA PROCESSES 

The CERCLA process includes two programs that can be conducted at a site which poses a potential 

threat to human health or the environment. The two programs are the Removal Program and the 

Remedial Program. Figure 2-l presents the flow diagram for these programs. Similar to the CERCLA 

process, RCRA Corrective Action also incorporates two programs (or paths) which can be conducted at a 

site. The two paths are the Corrective Action Process (CAP) and Interim/Stabilization Measures (ISMs). 

Figure 2-2 presents the flow diagram for these programs. Each of CERCWRCRA programs is discussed 

further in later sections. Section 2.1 discusses the CERCWRCRA CAP Interrelationship, Section 2.2 

identifies the CERCWRCRA process components, and Section 2.3 identifies the Removal Program/lSM 

components. 

Because of the past hazardous waste activities conducted at the MCRD Parris Island, South Carolina, the 

installation meets the criteria for conducting IR activities under the CERCLA regulatory framework. 

However, in the late 1980s the MCRD applied for a RCRA permit. Under RCRA, the MCRD was required 

to conduct corrective action for the release of hazardous waste or hazardous constituents from Solid 

Waste Management Units. An interim RCRA Facility Assessment (RFA) was conducted in 1990 as part of 

this requirement. Since this time, the application for a RCRA permit has been withdrawn. 

Because of the circumstances surrounding the MCRD’s Installation Restoration (IR) Program history, 

discussions for determining the appropriate regulatory framework for subsequent IR activities at the Depot 

have been held between representatives from the U.S. Navy, U.S. Marine Corps, South Carolina 

Department of Health and Environmental Control (SCDHEC), and the U.S. EPA Region 4. From these 

discussions, it has been decided that initial IR work will encompass both CERCLA and RCRA 

requirements. The success/lessons learned of this approach will be used for subsequent IR activities as 

well as used to negotiate a Federal Facility Agreement (FFA) for the Depot. 

In addition to CERCLA and RCRA requirements, DOD facilities, such as the MCRD, are also subject to 

the requirements of other regulatory environmental laws and programs, such as the National Pollutant 

Discharge Elimination System (NPDES) program under the Clean Water Act (CWA) and the Toxic 

Substances Control Act (TSCA). As required under the CERCLA process, all additional state and federal 

laws are considered and implemented as appropriate. A preliminary list of applicable or relevant and 

appropriate requirements (ARARs) and to be considered criteria (TBC) have been compiled and are 
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REMEDIAL F.ROGRAM (1) 

CERCLIS/ 
DOCKET (2) 

t 
PRELIMINARY SITE REMEDIAL 

ASSESSMENT - INSPECTION 
HAZARD RANKING NATIONAL PROPOSED REMEDIAL RECORD REMEDIAL DESIGN/ OPERATION AN0 

(PA) 61) 
SYSTEM (HRSl13) - PRIORITIES LIST ----I 

INVESTIGATION/ 
FEASIBILITY STUD;’ - 

ACTION PLAN - OF DECISION - REMEDIAL ACTION - MAINTENANCE 
(NPL) (4) (PRAP) 

I 
(RD/RA) 

I i [RI/F9 I 
(ROD) (O&M)/MONITORING 

T 

SITE EVALUATION ACCOMPLISHED (SEA) 
(SITE SCREENED OUT OF PROCESS) 

& 

REMOVAL PROGRAM 

NOTIFICATION OR __) ASSESS WHETHER INCIDENT DETERMINE IF REMOVAL ACTION 
PRELIMINARY MEETS NCp CRITERIA FDR ,q YES 

DISCOVERY ASSESSMENT 
4 IS TIME CRITICAL (SEE FIGURE 3-4) OR NON-TIME- INITIATE REMOVAL 

REMOVAL ACTION --I CRITICAL (SEE FIGURE 3-5). PREPARE AND OBTAIN ACTION 
APPROVAL OF ACTION MEMORANDUM 

NO 

LEGEND: 

(1) A REMOVAL ACTION MAY OCCUR AT ANY TIME DURING THE REMEDIAL PROGRAM. 

(2)MCRD PARRIS ISLAND IS ALREADY LISTED ON THE FEDERAL AGENCY HAZARDOUS WASTE COMPLIANCE DOCKET. 
WHICH IS USED TO LIST FEDERAL FACILITIES CONSIDERED FOR LISTING ON THE NPL. 

CERCLIS - CERCLA INFORMATION SYSTEM I 

3) MCRD PARRIS ISLAND HAS ALREADY BEEN ASSIGNED AN HRS SCORE OF 50. NO ADDITIONAL SCORING WILL BE 
CONDUCTED FOR NEW SITES. 

(4) MCRD PARRIS ISLAND IN ITS ENTIRETY IS LISTED ON THE NPL, AS PER f 120[42 U.S.C. 96201 

SOURCE: USEPA 540-F-93-038 PROCEDURE 9345.1-16FS: q/93; 
INTEGRATING REMOVAL AN0 REMEDIAL SITE ASSESSMENT INVESTIGATION 

THE CERCLA REMEDIAL PROGRAM AND REMOVAL PROGRAM 
PROCESS FLOW DIAGRAM 

MCRD PARRIS ISLAND. SOUTH CAROLINA Brown & Root Environmental 

FIGURE 2-1 
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RCRA FACILITY CORRECTIVE ACTION PROCESS (1) 
ASSESSMENT 

FINAL DECISION 

PRELIMINARY VISUAL SITE RCRA 
DISCOVERY y 

STATEMENT 
RESPONSE TO 

REVIEW - INSPECTION 
SAMPLING VISIT FACILITY 

CORRECTIVE OPERATION AND 

(SW INVESTIGATION 
OF 

-- COMMENTS (RTC) 

(VSI) OR PERMIT - MEASURES 
(PR) 

- MAINTENANCE 

(RF11 BASIS (SOB) MODIFICATION IMPLEMENTATION (O&M)/MONITORING 
(CM11 

j] 
PREPARE NO FURTHER ACTION RELEASE 

INTERIM/STABILIZATION MEASURES 
I 

NOTIFICATION OR 
DETERMINE TYPE OF STABILIZATION 

PRELIMINARY 
DISCOVERY 

INITIATE STABILIZATIC IN 
REVIEW 

fXSESS W-1 yEsj “:~~~~E~U~~~~R~~~~~A~~~, _- 
STABILIZATION IS REOUIRED 

MIGRATION, ;1R PARTICULfiTE kMISSlONS1 
MEASURES 

I 
I I 

I 
-I 

I NO 
I I 

LEGEND: 

(1) AN INTERIM/STABILIZATION MEASURE MAY OCCUR AT ANY TIME DURING THE CORRECTIVE ACTION PLAN. 

CAP= CORRECTIVE ACTION PROCESS 

THE RCRA CORRECTIVE ACTION PROCESS AND INTERIM/STABILIZATION MEASURES 
PROCESS FLOW DIAGRAM 

MCRD PARRIS ISLAND. SOUTH CAROLINA 

FIGURE 2-2 

Brown & Root Environmental 
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presented in Tables 2-1 through 2-3. Table 2-l presents chemical-specific ARARs and TBCs. Table 2-2 

presents location-specific ARARs and TBCs. Lastly, Table 2-3 presents action-specific ARARs and 

TBCs. 

2.1 CERCLAIRCRA CORRECTIVE ACTION PROCESS (CAP) INTERRELATIONSHIP 

One of the U.S. EPA’s primary objectives in development of the RCRA CAP was to achieve substantive 

consistency with the policies and procedures of the remedial action program under CERCLA, as amended 

by the Superfund Amendments and Reauthorization Act (SARA) of 1986 (Super-fund). Sections 104 and 

106 of CERCLA authorize U.S. EPA to initiate response actions, including removal or remedial measures, 

when a release or threat of a release of a hazardous substance that may threaten human health or the 

environment is discovered. A primary goal in development of the RCRA CAP guidance is to establish a 

consistent approach between the RCRA and CERCLA programs. Consistency helps to ensure that the 

regulated entity can gain no advantage by proceeding under one program rather than the other. 

The corrective action process under RCRA parallels the process established for CERCLA remedial 

actions. This process includes preliminary assessments and site investigations to evaluate the need for 

remecliation at specific sites, selection of remedies where needed to protect human health and the 

environment, remedial design and implementation of remedial action, and operation and maintenance to 

ensure continued effectiveness of the remedy. It is anticipated that the two programs will arrive at similar 

solutions to similar environmental problems and that actions undertaken by one program will be adopted 

by the other program in cases where the programmatic responsibility for a site shifts from one to the other. 

2.2 REMEDIAL PROGRAM 

In this section, the components of the Remedial Program under CERCLA and RCRA are identified. Listed 

below are the components of the CERCLA process, Where applicable, analogous components of the 

RCRA process are identified and summarized. 
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TABLE 2-1 

PRELIMINARY LIST OF FEDERAL AND STATE CHEMICAL-SPECIFIC ARARS AND TBCS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Requirement 

Solid Waste Disposal Act (SWDA) 
Resource Conservation Recovery 
Act (RCRA) Subtitle C 

Citation status Synopsis 

40 USC 6901 et. seq. Potentially applicable Act that establishes standards for hazardous waste generators, transporters, and 
treatment, storage, and disposal facilities (TSDFs). 

Identification and listing of 
hazardous waste 

Groundwater protection and 
groundwater monitoring 

Land disposal restrictions 

RCRA (Subtitle D) Solid Waste 
Standards 

40 CFR 261 

40 CFR 264.90- 
264.101 

40 CFR 268.1- 
268.50 

40 CFR Parts 257 
and 258 

Potentially applicable 

Potentially applicable 

Potentially applicable 

Applicable 

These rules are used to identify a material (e.g., soil) as hazardous waste, and thus 
determine applicability or relevance of remaining Hazardous Waste Rules. 

Chemical-specific standards that require groundwater at a specified point of 
compliance to be below maximum contaminant levels (MCLs) or background. 

Chemical-specific standards in these regulations contain treatment for waste prior to 
land disposal. 

These rules establish minimum national criteria for municipal solid waste landfills and 
contain groundwater protection standards that apply at a specified point of 
compliance. The chemical-specific standards are MCLs, background or alternative 
health-based levels. 

RCRA UST Standards 

Safe Drinking Water Act 

40 CFR, Parts 
280.60-280.67 

40 CFR 140-143 

Potentially applicable 

Applicable 

These standards apply to all underground storage tanks used for storage of 
hazardous substances and petroleum products. 

MCLs and maximum contaminant level goals (MCLGs) established under this act are 
health-based limits for certain chemical substances in drinking water. Health 
advisories are also established under this act. 

Water Quality Criteria Section 304 of the 
Clean Water Act 

Relevant and 
appropriate 

Water quality criteria are nonenforceable guidance developed under the Clean Water 
Act (CWA) and are used by the state, in conjunction with the designated use for a 
stream segment, to established water quality standards under CWA 303. 

Clean Air Act National Ambient Air 
Quality Standards (NAAQs) 

40 CFR Part 50 Potentially relevant and National Ambient Air Quality Standards (NAAQS) are national limitations for ambient 
appropriate concentrations set for specific chemicals to protect national health and welfare. Any 

air emission would require appropriate controls to meet NAAQS. as required by 
SCDHEC’s State Implementation Plan. 

Toxic Substances Control Act 40 CFR Part 761 Potentially applicable These standards are potential ARARs at any site containing PCBs. The regulations 
govern, among other items, the storage, transportation, and disposal of PCBs and 
the cleanup of PCB spills. For the most part, these standards only apply to PCB 
items with concentrations in excess of 50 parts per million (ppm) or to materials 
contaminated from such items. 



TABLE 2-1 

PRELIMINARY LIST OF FEDERAL AND STATE CHEMICAL-SPECIFIC ARARS AND TBCS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Requirement 

Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA) 

Citation 

40 CFR 165 
(recommended 
procedure) and 40 
CFR 180 (tolerance 
levels) 

status 

Potentially applicable 

Synopsis 

Under FIFRA, U.S. EPA regulates the sale, distribution, use, storage, and disposal of 
all pesticide products in the United States. U.S. EPA has also promulgated tolerance 
levels for pesticides and pesticide residues in or on raw agricultural commodities. 

US. EPA Health Advisories U.S. EPA, 1996 EPA To be considered U.S. EPA Health Advisories are nonenforceable guidelines developed by the U.S. EPA 
822-B-96-002 criteria (TBC) Office of Drinking Water for chemicals that may be intermittently encountered in public 

water supply systems. Health advisories may be pertinent for remedial actions involving 
groundwater, especially for contaminants that are not regulated under the SDWA. 

Risk Based Concentration (RBCs) 

Supplemental Guidance to RAGS: 
Ecological Screening Values 

U.S. EPA Region Ill. 
May 1996 

U.S. EPA Region 4, 
November 1995 

TBC 

TBC 

RBCs are presumptive levels that are calculated using certain exposure assumptions for 
ingestion of contaminated soil. 

This supplement contains sediment, soil, and wildlife screening values that are based 
on contaminant levels associated with a low probability of unacceptable risks to 
ecological receptors. These numbers are based on conservative endpoints and 
sensitive ecological effects data, and represent a preliminary screening of site 
contaminant levels to determine whether there is a need to conduct further 
investigations at the site. 

South Carolina Primary Drinking 
Water Regulations 

Air Pollution Control Regulations 
and Standards 

South Carolina Water 
Classifications and Standards 

Regulations 61-58 
through 61-58.11 

Regulation 61-62 

Regulation 61-68 

Applicable 

Applicable 

Applicable 

Contains standards and procedures for maintaining the purity of the drinking water of 
the state consistent with the public health and safety. 

Contains standards and procedures for regulating air emissions from stationary and 
mobile sources. 

Contains regulations that establish the state’s official classified water uses for all 
state waters, establish general rules and specific numeric water quality standards for 
protecting classified and existing water uses, and establish procedures for classifying 
waters of the state. 
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PRELIMINARY LIST OF FEDERAL AND STATE LOCATION-SPECIFIC ARARS AND TBCS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 
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Requirement Citation status Synopsis 

Federal RCRA 
Location Standard 

CWA Section 404 
River and Harbors 
Act, Section 10 

40 CFR 264.18 

40 CFR 230 

33 CFR 320-330 

Potentially 
applicable 

Potentially 
applicable 

These rules establish standards for TSDFs regarding activities in the loo-year floodplain. These 
standards require facilities be closed to prevent washout of contaminants. 

These standards regulate the discharge of dredged or fill material into navigable waters of the United 
States, including adjacent wetlands, and alterations, including structures and filling, in navigable waters 
of the United States. 

Executive Order 
11988 

Potentially 
applicable 

This order requires federal agencies, wherever possible, to avoid or minimize adverse impacts upon 
floodplains. Potentially applicable if remedial activities are conducted at the sites. 

Executive Order 
11988 

RE: Floodplain 
Management 

Executive Order 
11990 

RE: Protection of 
Wetlands 

Executive Order 
11990 

Applicable This order requires federal agencies, wherever possible, to avoid or minimize adverse impacts upon 
wetlands and to preserve and enhance the natural value of wetlands, 

National Historic 
Preservation Act 

16 USC Parts 470 
et. seq. 

36 CFR Part 800 

Potentially 
applicable 

This act requires that any historical or cultural resources included on, or eligible for inclusion on the 
Natural Register of Historic Places be identified. If such historical places or cultural resources are not 
present, or will not be affected, no further investigation regarding compliance with this act is necessary. 

16 USC Part 1531 
et. seq. 

Potentially 
applicable 

This act provides a means for conserving various species of fish, wildlife, and plants that are threatened 
with extinction. This act protects endangered species themselves and critical habitats for endangered 
species. 

Endangered Species 
Act 

Wild and Scenic 
Rivers Act 

16 USC Part 1271, 
et. seq. 

36 CFR Part 297 

Potentially 
applicable 

This act establishes requirements applicable to projects affecting designated and proposed wild, scenic, 
or recreational rivers within the National Wild and Scenic Rivers System. Potentially applicable if 
remedial activities are conducted at the sites. 

Fish and Wildlife 
Coordination Act 

Potentially 
applicable 

This act protects fish and wildlife when federal actions result in the control or structural modification of a 
natural stream or body of water, Potentially applicable if remedial activities are conducted at the sites. 

16 USC Part 661 
et. seq. 

40 CFR Part 
122.49 

16 USC Parts 1451 
et. seq. 

Coastal Zone 
Management Act 

Potentially 
applicable 

This act requires federal agencies conducting or supporting activities directly affecting the coastal zone 
to perform these activities in a manner consistent with the approved State Coastal Zone Management 
Program. Potentially applicable if remedial activities are conducted at the sites. 
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Requirement 

Wilderness Act 

Clean Air Act NAAQS 

Citation status Synopsis 

16 USC Parts 1131 Not an ARAR This act creates the National Wilderness Preservation System in order to preserve the wilderness 
et. seq. character of any designated areas. 

42 USC 97401- Potentially U.S. EPA under the CM has promulgated NAAQS for six pollutants which are referred to as criteria 
7642 relevant and pollutants, Based upon these standards, air quality control regions throughout the country are classified 

40 CFR Part 50 
appropriate as attainment or non-attainment for each criteria pollutant depending upon whether they meet the 

standard (attainment area) or do not meet the standard (non-attainment area). 

South Carolina Water Regulation 61-68 Applicable Contains regulations establishing the state’s official classified water uses for all state waters, establishing 
Classifications and general rules and specific numeric water quality standards for protecting classified and existing water 
Standards uses, and establishing procedures for classifying waters of the state. 
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PRELIMINARY LIST OF FEDERAL AND STATE ACTION-SPECIFIC ARARS AND TBCS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Requirement Citation status Synopsis 

Solid Waste Disposal Act (SWDA)I 42 USC 6905, 6912(a), Relevant and Acts that establish standards for hazardous waste generators; transporters; and 
Resource Conservation Recovery 6924-6925 Approrpiate treatment, storage, and disposal facilities. 
Act (RCRA) Subtitle C 

Standards for Hazardous Waste 40 CFR Part 262 Relevant and Specifies requirements for generators of hazardous wastes. 
Generators Approrpiate 

Standards for Hazardous Waste 40 CFR Part 263 Relevant and Specifies requirements for transporters of hazardous wastes. 
Transporters Approrpiate 

Standards for Owners and 40 CFR Part 264 Relevant and These regulations govern the treatment, storage and disposal of hazardous waste. 
Operators of Hazardous Waste Approrpiate 
Treatment, Storage and 
Disposal Facilities 

RCRA Underground Storage Tank 40 CFR 280 Potentially These regulations contain relevant standards regarding the abandonment or closure 
Regulations applicable of underground storage tanks. 

RCRA Standards for Solid (Non- 40 CFR 257 and 258 Relevant and These rules regulate the operation and closure of solid waste disposal area. 
Hazardous) Waste Management appropriate 
Solid Waste Regulations 

DOT Hazardous Materials 49 CFR Potentially These regulations govern the transportation of hazardous materials. Requirements 
Transportation applicable cover packaging, marking, labeling, and transportation methods. 

OSHA Standards 29 CFR 1910.120 Applicable These standards specify safe working conditions and practices for workers, including 
special standards for workers in hazardous waste operations. 

National Pollution Discharge 40 CFR 122-I 25 Potentially NPDES permits are required for any discharges to navigable waters. If remedial 
Elimination System (NPDES) applicable activities include such a discharge, the NPDES standards would be ARARs. 

United States Environmental 33 USC 404 Potentially Activities such as dredging and filling in wetlands and watercourses require federal 
Protection Agency (US. EPA) 8 

33 CFR 320-330 
applicable permits from the Any Corps of Engineers and the U.S. EPA. If remedial actions 

Army Corps of Engineers, Rules include such activities, these requirements would be ARARs. 
Regarding Activities in Wetlands & 40 CFR 60 
watercourses 

U.S. EPA Clean Air Act New Source 40 CFR 60 Not an ARAR These standards would only be ARARs if any remedial treatment technologies were 
Performance Standards (NSPS) classified as major sources. All major new sources would be required to meet all 

substantive permit requirements. It is unlikely that any remedial activities will be 
classified as major sources. 
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Requirement 

Clean Air Act National Emission 
Standards for Hazardous Air 
Pollutants (NESHAPs) 

Citation 

40 CFR 60 

status 

Potentially 
applicable 

Synopsis 

NESHAPs are a set of criteria for emission sources of hazardous air pollutants. 

I National Environmental Policies Act 42 USC 4321 et. seq. 
I 

Relevant and This act requires analysis of environmental impacts and consideration of alternatives 
Appropriate for significant activities that are federally sponsored. I 

AirlSuperfund National Technical 
Guidance 

South Carolina Well Standards 

EPA Guidance: 

EPA/45011 -89/001- 

EPA/4511 -891004 

Regulation 61-71 

TBC 

Applicable 

This guidance describes methodologies for predicting risks due to air release at a 
Superfund site. 

Regulations that set forth the specific requirements for protecting underground 
sources of drinking water from contamination and include provisions for: the 
classification and regulation of wells; establishing standards for location, 
construction, materials, reporting, operation, maintenance, and abandonment. 

South Carolina Hazardous Waste 
Management Regulations 

General Objectives and Components 
of Contamination Assessments and 
Remedial Actions 

Regulation 61-79 

SCDHEC. May 1994 

Relevant and 
Appropriate 

TBC 

Regulations that act in concert with federal requirements for hazardous waste 
generators; transporters; and treatment, storage, and disposal facilities. 

This document is a South Carolina TBC that outlines the minimum technical items for 
a comprehensive assessment or cleanup under all enabling environmental statutes 
and regulations. 

Sediment Control Handbook for Land 

SoillGroundwater Remediation 

TBC 

TBC/ 

A South Carolina TBC published by the Bureau of Water Pollution Control and Office 
of Ocean and Coastal Resources Management. TBC if intrusive remedial actions are 
conducted. 

A South Carolina TBC that discusses soil and groundwater cleanup alternatives and 
related procedures. 



CERCLA 

Discovery 

Preliminary Assessment (PA) 

Site Inspection (SI) 

Hazard Ranking System (HRS) Scoring/Listing on NPL 

Remedial Investigation (RI) 

Feasibility Study (FS) 

Proposed Remedial Action Plan (PRAP) 

Record of Decision (ROD) 

RCRA 

RCRA Permit Application/Consent 
Order/Release Justifying Action 

RCRA Facility Assessment (RFA) 

RCRA Facility Assessment (RFA) 

No analogous component 

RCRA Facility Investigation (RFI) 

Corrective Measures Study (CMS) 

Statement of Basis (SB) 

Response to Comments (RTC) 

(O&M) 

Corrective Measures Implementation ocher\ l 

Corrective Measures Implementation 

Operation and Maintenance (O&M) 

Permit expires or all conditions of the 
Consent Order are met 

2.2.1 Initiation 

The Federal Agency Hazardous Waste Compliance Docket is used to identify federal facilities that must 

be evaluated to determine whether they pose a risk to public health and the environment and to provide a 

mechanism to make this information available to the public, For each listed facility, the responsible federal 

agency must complete a PA and, if warranted, an SI, to determine whether CERCLA response actions are 

necessary. As mentioned in Section 1 .O, 45 potential sites have been identified at MCRD Parris Island. 

RCRA facilities are generally brought into the corrective action process at the time U.S. EPA (or 

authorized state) is considering a permit application for the facility, a consent order is issued by the 

regulatory agency, or when a release justifying action under RCRA Section 3008(h) (compliance order) is 

identified. 

2.2.2 Preliminary Remedial Evaluations 

2.2.2.1 CERCLA: Preliminary Assessments/Site Inspections 

Preliminary Assessments (PA): 

A PA is the first step in the CERCLA process of evaluating a site potentially contaminated with hazardous 

substances. The purpose of the PA is to differentiate sites that pose no potential threat to human health 

and the environment from sites that warrant further investigation under CERCLA. U.S. EPA maintains the 

CERCLA Information System (CERCLIS), which is a tracking system for actual or potential releases. 
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Federal facilities such as Parris Island are recorded on a separate list as required by CERCLA Section 

120(c), known as the Federal Agency Hazardous Waste Compliance Docket (docket). All federal facilities 

with hazardous waste activities or releases of hazardous substances are included on this list. 

Once a site has been identified and listed in the docket, it is the responsibility of the federal facility to 

conduct PAS at its own sites and report the results to the U.S. EPA. The PA information is collected to 

evaluate the potential for hazardous substance migration via exposure pathways, which include 

groundwater, surface water, air, and soil. Each pathway is evaluated according to the likelihood that a 

hazardous substance has been, or could be, released to that pathway. The PA report requirements 

include a brief narrative report and a completed “Potential Hazardous Waste Site Preliminary Assessment 

Form” (U.S. EPA form 2050-0095, Sept. 1991). 

A PA will contain a recommendation as to whether further investigation under CERCLA is warranted or a 

recommendation that further action under CERCLA is not required. No Further Response Action Planned 

(NFRAP) documents are discussed in Section 2.2.9. If further action is required, the site will proceed to 

an SI under the Remedial Program or either a time critical or non-time-critical removal action under the 

Removal Program. 

Site Inspections: 

The SI is the second step in the CERCLA process and is conducted when the PA indicates that further 

investigation under CERCLA is needed. The main objective of the SI is to determine whether releases 

have occurred and to gather sufficient information for HRS scoring. (HRS scoring is discussed in Section 

2.2.3.) The samples and analytical data collected during the SI are used to verify assumptions made 

during the PA evaluation and to supply additional information required for a more detailed HRS evaluation. 

The HRS scoring system was substantially revised when CERCLA was amended by the Super-fund 

Amendments and Reauthorization Act (SARA) in 1986, and investigations now place a stronger emphasis 

on “targets” (e.g., people, sensitive environments) and pathways. 

The SI is a limited, focus investigation and is not a comprehensive, extent-of-contamination survey. U.S. 

EPA estimates a typical SI investigation at an industrial site requires between 12 to 40 environmental 

samples to sufficiently develop and fully document an HRS score. The SI document is provided to the 

U.S. EPA to determine the HRS score and includes a comprehensive report of all facts, assumptions, and 

conclusions; characterization of all sources (e.g., type, size, hazardous substances present, containment); 

evaluation of whether a release has occurred to ground or surface waters, soil, or air; information on 

background levels of hazardous substances and levels at human and environmental targets within the 
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HRS distance and dilution categories; and documentation of analytical sampling methods, procedures, 

results, and QA/QC protocols. 

An SI will contain a recommendation as to whether further investigation under CERCLA is warranted or a 

recommendation that further action under CERCLA is not required. If further action is required, the site 

will proceed to a RI under the Remedial Program or either a time-critical or non-time-critical removal action 

under the Removal Program. 

2.2.2.2 RCRA: RCRA Facility Assessment (RFA) 

The RFA is conducted by the lead agency prior to issuance of a permit or compliance order. The RFA 

serves as a screening step, eliminating Solid Waste Management Units (SWMUs), environmental media, 

or entire facilities from further consideration when the lead agency determines that there is no evidence of 

a release or likelihood of a release that poses a threat to human health and the environment. 

An RFA is a three-phase process that includes a Preliminary Review (PR); a Visual Site Inspection (VSI); 

and a Sampling Visit (SV). The PR is a review of all available information on the individual SWMUs and 

Areas of Concern (AOCs). During the PR, and in subsequent phases of the RFA, all of the media (i.e., 

soil, groundwater, surface water/sediment, air, and subsurface gas) that could potentially be adversely 

affected by release(s) of hazardous waste, including hazardous constituents, are evaluated. Based on 

this evaluation, the SWMUs/AOCs will be characterized as to release potentials. 

Following the PR, a VSI is conducted during which all of the SWMUs/AOCs either previously or newly 

discovered are observed. While performing this reconnaissance, any signs of spills or leakage, stained 

soil, stressed vegetation, unit deterioration, or any other conditions that may be indicative of a release are 

assessed. By means of these observations and the findings of the PR, the lead agency may require the 

facility to conduct a Sampling Visit (SV) at the unit(s)/area(s) where the release(s) would be suspected. 

The SV can include any or all of the previously described media at any given SWMU and/or AOC. For 

those units/areas where releases are clearly demonstrated in the PR and/or VSI, the SV can be avoided, 

and the unit(s)/area(s) can be addressed during the RFI. 

The RFA includes preparing the RFA report. This report includes the findings of the various RFA activities 

and recommendations for further action at those units and areas with demonstrated releases of hazardous 

wastes, including hazardous constituents. If, after completion of the RFA, it appears likely that a release 

has occurred, the lead agency typically develops a schedule of compliance, to be included in the facility 
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RCRA permit or compliance order, for further studies and actions the permittee must undertake. In some 

cases, where an immediate threat to human health or the environment exists, interim stabilization 

measures may be required. The results of the RFA should be used as the basis for focusing the RFI for 

individual sites and should provide the necessary data to complete the “background information” 

components of the CAP. In some cases, a Release Assessment (Phase I RFI) may be needed to further 

focus the RFI or to determine whether ISMs are necessary. 

2.2.3 HRS ScorinqlListinn on NPL 

The HRS is a scoring system U.S. EPA uses to evaluate relative threats to public health and the 

environment posed by uncontrolled releases or threatened releases of hazardous substances. The HRS 

uses information obtained from the initial, limited investigations (PA and SI) conducted at a site. U.S. EPA 

uses the HRS to assign each site a score ranging from 0 to 100 based on the likelihood that contaminants 

have been or will be released from the site, the physical and toxicological characteristics of the 

contaminants present at the site, and the human population or sensitive environments actually or 

potentially exposed to a release from the site. Sites scoring at least 28.5 are eligible for placement on the 

NPL, which designates those sites representing the highest priority for further investigation and possible 

cleanup under CERCLA. Sites that receive an HRS score below 28.5 are not proposed for the NPL, and 

no further action is required under CERCLA. U.S. EPA gives the site a “site evaluation accomplished 

(SEA)” designation on the docket. However it should be noted that further action may be required by state 

and/or other authorities (e.g., RCRA corrective action). As mentioned in Section 1 .O, MCRD Parris Island 

received an HRS score of 50.0 and was subsequently listed on the NPL in January of 1995. Because 

MCRD Parris Island is already on the NPL, any new sites identified will not receive an HRS score after the 

PA (CERCLA §120[42 U.S.C. 96201). 

Most federal facilities listed on the NPL have been listed in their entirety so that interrelationships and 

interactions among multiple releases and the contamination of various environmental media can be 

addressed comprehensively. MCRD Parris Island falls into this category. Further, before any remediation 

is undertaken at a federal facility, execution of an interagency agreement (IAG), or Federal Facilities 

Agreement (FFA), with U.S. EPA, the federal facility, and, when appropriate, the state, as mandated under 

CERCLA Section 120, is initiated. Federal facility NPL sites differ from other NPL sites in two other basic 

areas: 

1. A federal facility may be included on the NPL even if the facility also is subject to the corrective 

action requirements of RCRA Subtitle C. 
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2. Federal facilities are not eligible for fund-financed remedial actions. 

The HRS scoring step is specific to the CERCLA cleanup process. The RCRA CAP does not have an 

analogous component. The results of the RFA report determine whether it is necessary to proceed with 

an RFI. 

2.2.4 Field lnvestiqations 

2.2.4.1 CERCLA: Remedial Investigations (Rls) 

The purpose of the RI is to collect the data necessary to assess risks to human health and the 

environment and to support the development, evaluation, and selection of remedial alternatives. The 

major components of the RI include conducting field investigations; analyzing samples; evaluating data to 

characterize the site; defining the nature and extent of contamination, including contaminant 

concentrations and distribution; identifying Federal/state ARARs; conducting a human health and 

ecological risk assessment; and determining whether data are sufficient to develop and evaluate potential 

remedial alternatives. 

The end result of an RI is the determination of risk or potential risk to human health and/or the 

environment. Risk to human health is determined via the human health risk assessment, and risk to the 

environment is determined by the ecological risk assessment. Because of their importance in the 

CERCLA process, each is discussed below. 

Human Health Risk Assessment: 

A human health risk assessment is performed at all sites to determine the potential for adverse effects. A 

quantitative human health risk assessment is performed at those sites where contamination levels indicate 

that the site may pose a risk to human health. The risk assessment process is summarized in this 

section, and the methodology for conducting a human health risk assessment is described in detail in 

Appendix A. 

The objective of a human health risk assessment is to determine whether detected concentrations of 

chemicals pose a significant threat to existing and potential human receptors under current and/or future 

land use scenarios. The potential risks to human health at sites under investigation at the MCRD will be 

estimated based on the assumption that no actions are taken to control contaminant releases. 
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Appendix A provides the general methodologies that will be used to evaluate site-specific human health 

risks at the MCRD. The use of the framework provided will ensure consistency between site-specific 

assessments. 

A human health risk assessment consists of five components: (1) Data Evaluation, (2) Toxicity 

Assessment, (3) Exposure Assessment, (4) Risk Characterization, and (5) Uncertainty Analysis. 

Appendix A contains detailed discussions of the methodologies to be followed for each component of a 

human health risk assessment. 

Ecological Risk Assessment: 

An ecological risk assessment (ERA) will be performed at each site to determine the potential for adverse 

effects to ecological receptors. The ERA process is summarized in this section, and the methodology for 

conducting an ERA is described in detail in Appendix B. 

Ecological receptors may be at risk from environmental contamination associated with MCRD. 

Accordingly, an ERA will be performed to characterize the potential risks from contaminants to ecological 

receptors that inhabit the MCRD. This section provides an outline of the general approach for assessing 

the impacts of site contamination on aquatic biota, terrestrial biota, and the habitats that support these 

organisms. The assessment will generally follow the steps summarized below: 

Step 1: 

Step 2: 

Step 3: 

Screening Level Problem Formulation and Ecological Effects Evaluation 

Screening Level Exposure Assessment and Risk Calculation 

Baseline Risk Assessment Problem Formulation: Assessment Endpoint Refinement and 

Testability Hypothesis 

Step 4: Study Design Refinement 

Step 5: Verification of Field Sample Design 

Step 6: Site Investigation and Data Analysis 

Step 7: Final Risk Characterization 

Step 8: Risk Management 

The above approach is in accordance with U.S. EPA (1997) guidance. The first two steps complete the 

screening level risk assessment (See Appendix B - Sections 2 and 3) and follow U.S. EPA Region 4 

guidance. At the completion of step 2, a preliminary risk assessment will have been performed to 

determine if potentially adverse effects to ecological receptors exist. If adverse effects are possible, then 

steps 3 through 7 (See Appendix B - Sections 4 through 7) should be conducted to more accurately 
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determine the risks to ecological receptors. Steps 3 through 7 constitute a baseline ERA (BERA). At the 

conclusion of step 7, an accurate determination is made concerning the effects of site constituents on 

ecological receptors, and if necessary, recommendations for site-specific remedial concentrations (i.e., 

Remedial Goal Options [RGOs]) that will protect valuable resources. Step 8, risk management (See 

Appendix B - Section 8) may be conducted during the development of remedial alternatives in the FS. 

2.2.4.2 RCRA: RCRA Facility Investigation (RFI) 

If the RFA concludes that there is a need for further investigative work, Phase Ii work of corrective action, 

consisting of an RFI, will be required. The schedule specified by the lead agency would identify the 

SWMUs and environmental media that required more detailed investigations as well as the types of 

investigations required. The purpose of the RFI is to determine the nature, extent, direction, and rate of 

migration of hazardous wastes, including hazardous constituents, in soils, groundwater, surface 

water/sediment, subsurface gas, and/or air. From these multimedia analyses, the types and 

concentrations of contaminants present, the boundaries of any contamination (e.g., plumes), and the rate 

and direction of contaminant movement should be determined in each of the impacted media. Sufficient 

data shall be generated during the RFI to allow proper assessment of corrective measure alternatives. 

This may require that bench and/or pilot studies be implemented as part of the RFI. Once all analyses are 

reviewed, an RFI report is prepared that provides a summation of the data and recommendations for any 

needed corrective measures. 

The information collected during the RFI will be used either to determine the need for the next step in the 

corrective action process - the CMS and/or ISMs - or alternatively, to support the recommendation for no 

further action. If, as a result of the RFI, a CMS (or ISMs) is determined to be necessary, data collected 

during the RFI (and release assessment, if performed), should be used to support the decision-making 

process for identifying potential technologies to be considered during the CMS (or ISMs). 

A release assessment may be performed as the first phase of an RFI. This step would take place 

between the RFA and RFI. The release assessment (or Phase I RFI) may serve as an update to the RFA 

if there is some uncertainty about releases after the RFA. Some examples of when the release 

assessment might be appropriate include when the implementing agency believes confirmatory sampling 

is needed or when new waste management activities have begun at a facility. In addition, it may help 

determine if there has been a release to ecological/living resources. 

The release assessment may help determine whether the RFI should focus on one area before another 

and/or whether interim/stabilization measures are necessary. Therefore, the release assessment should 
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be viewed as an optional step to minimize corrective action activities (i.e., by focusing or streamlining the 

RFI) and not as an added step in the process. 

2.2.5 Remedy Evaluations and Development 

2.2.5.1 CERCLA: Feasibility Studies (FSs) 

The objective of an FS is to develop and evaluate alternatives for remedial action. The FS will employ 

data presented in the RI Report and data collected in previous investigations. The FS shall accomplish 

the following objectives: 

l Develop remedial response objectives and general response actions. 

. Identify applicable technologies and assembly of alternatives. 

l Screen and evaluate remedial technologies/alternatives. 

l Conduct detailed analysis of alternatives. 

Based on the data presented in the RI Report, remedial response objectives will be developed. Specific 

response objectives will be developed using a risk-based methodology and ARAR considerations to define 

cleanup levels that would reduce risks to public health and the environment to acceptable levels. Potential 

contaminant migration pathways and exposure pathways, identified in the RI Report Risk Assessment, will 

be examined further as a basis for estimation of acceptable onsite residual contamination levels. 

Acceptable exposure levels for potential receptors will be identified, and onsite cleanup levels will then be 

estimated by extrapolating from receptor points back to source areas along critical migration pathways. 

Development of response objectives will also include refinement of ARARs specific to the MCRD Parris 

Island. 

Based on the remedial response objectives, a list of applicable technologies will be identified and 

screened based on effectiveness, implementability, and cost; however, little emphasis will be given to cost 

at this point in the FS. 

The technologies and process options that are retained for further evaluation will be combined to form 

remedial alternatives. The no-action alternative, as required by the NCP, will be used as a baseline 

against which the other alternatives will be evaluated. 

The list of technologies and alternatives developed may be evaluated and screened. The objective of this 

effort is to eliminate from further consideration any technologies and alternatives that are undesirable 

regarding implementability, effectiveness, and cost. 
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Remedial alternatives that pass the screening process will be further evaluated and compared, as -rJ‘ 

required in the NCP and in CERCIA, as amended by SARA. Remedial alternatives will be evaluated 

using the nine criteria established in the NCP, which was finalized in a Federal Register notice dated 

March 8, 1990, pages 8666-8865. The evaluation of the remedial alternatives will be conducted as 

provided in the NCP and the Guidance for Conducting Remedial Investigations and Feasibility Studies 

Under CERCLA (OSWER Directive 9355.3-01, U.S. EPA October, 1988). The nine criteria are as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Overall Protection of Human Health and the Environment 

Compliance with ARARS 

Long-term Effectiveness and Permanence 

Reduction of Mobility, Toxicity, or Volume 

Short-term Effectiveness 

Implementability 

cost 

State Acceptance 

Community Acceptance 

These nine evaluation criteria are grouped into three general criteria; threshold criteria, primary balancing 

criteria, and modifying criteria. The threshold criteria include overall protection of human health and the 

environment and compliance with ARARs. An alternative must achieve these criteria to be considered for 

selection. 

The primary balancing criteria include long-term effectiveness and permanence; reduction of toxicity, 

mobility, or volume through treatment; short-term effectiveness; implementability; and cost. These criteria 

are used to differentiate between alternatives during the selection process. 

The modifying criteria include state and community acceptance. These two criteria are not documented in 

the FS. The state’s concerns are considered after the FS comments are received, and the community’s 

concerns are considered after comments on the PRAP are received. 

2.2.5.2 RCRA: Corrective Measures Study (CMS) 

The purpose of the CMS portion of the RCRA CAP process is to identify and evaluate potential remedial 

alternatives for the releases that have been identified at a facility. The scope and requirements of the 

CMS, however, need to be balanced with the expeditious initiation of remedies and rapid restoration of -9 
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contaminated media, both major goals of the RCRA corrective action program. In keeping with these 

goals, the implementing agency may allow a streamlined approach to remedy selection and thus enable a 

facility to move from facility investigation to corrective measures implementation more rapidly. Information 

gathered during the implementation of ISMs should be used to augment the CMS and avoid duplicative 

efforts. Aspects of the implemented ISMs may be viewed as an early and focused CMS. In some cases, 

the ISMs may substitute for the final CMS/CMI after review and approval by the implementing agency. 

Studies needed for developing sound, environmentally protective remedies may be relatively 

straightforward at some RCRA facilities and may not require extensive evaluation of a number of remedial 

alternatives. Such “streamlined” CMSs can be tailored to fit the complexity and scope of the remedial 

situation presented by the facility. For example, if the environmental problems at a facility were limited to 

a small area of soils with low-level contamination, the CMS might be limited to a single-treatment 

approach that is known to be effective for such types of contamination. In a different situation, such as 

with a large municipal-type landfill, it may be obvious that the source-control element of the CMS should 

be focused on containment options, whereas contaminated media remediation may require more 

extensive study. It is anticipated that a streamlined or highly focused CMS may be appropriate in the 

following types of situations: 

1. 

2. 

3. 

4. 

5. 

“Low risk” facilities. Facilities where environmental problems are relatively small, and where releases 

present minimal exposure concerns, Such facilities might have limited onsite soil contamination. 

High-quality remedies proposed by the PermitteelRespondent. The Permittee/Respondent may 

propose a remedy which is highly protective (e.g., equivalent to a RCRA “clean closure”) and which is 

consistent with all other remedial objectives. 

Facilities with few remedial options. This would include situations where there are few practicable 

cleanup solutions (e.g., large municipal landfills) or where anticipated future uses of the property 

dictate a high degree of treatment to achieve very low levels of residual contamination. 

Facilities with straightfoward remedial solutions. For some contamination problems, standard 

engineering solutions can be applied that have proven effective in similar situations. An example 

might be cleanup of soils contaminated with PCBs by excavation, removal and treatment, then 

disposal. 

Phased remedies. At some facilities the nature of the environmental problem will dictate development 

of the remedy in phases, which would focus on one aspect (such as groundwater remediation) of the 
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remedy, or one area of the facility that requires immediate measures to control further environmental 

and human exposure problems. In these situations, the CMS could be focused on that specific 

element of the overall remedy, with follow-up studies, as appropriate, to deal with the remaining 

remedial needs at the facility. Such studies should be documented in later CMS phases. For 

particularly large facilities, several phases should be designated. 

It is also recognized that, in contrast to the above situations, some facilities with very extensive or highly 

complex environmental problems will likely require an assessment of a number of alternative remedial 

technologies or approaches. The following are examples of situations that would likely need relatively 

extensive studies to support sound remedy selection decisions: 

1. “High risk” facilities with complex remedial solutions. Such facilities might have large volumes of both 

concentrated wastes and contaminated soils, for which several treatment technologies could be 

applied to achieve varying degrees of effectiveness (such as reduction of toxicity or volume), in 

conjunction with different types of containment systems for residuals. 

2. Contaminant problems for which several different approaches are practicable. There might be 

several, quite distinct technical approaches for remediating a problem at a facility, each of which offer 

varying degrees of long-term reliability and could be implemented over different time frames. In such 

cases, remedy selection decisions would necessarily involve a difficult balancing of competing goals 

and interests. Such decisions must be supported with adequate information. 

3. Facilities for which innovative treatment technologies may be viable. 

2.2.6 Proposed Remedial Action Plan/Statement of Basis 

2.2.6.1 Proposed Remedial Action Plan (PRAP) 

The PRAP is specific to the CERCLA process and identifies and explains the rationale for the preferred 

remedial alternative and addresses the threats to human health and the environment at the site or 

operable unit. It describes all remedial alternatives that were evaluated, explains the nine criteria used to 

conduct the evaluation and comparison of the alternatives, and solicits public review and comment on all 

alternatives presented. 
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2.2.6.2 RCRA: Statement of Basis (SB) 

Following the CMS, an SB should be developed. SBs should be prepared when corrective action is 

implemented through either a permit or enforcement order. The SB represents documents similar in 

purpose to the PRAP employed by the Superfund program to fulfill the requirements set forth under 

CERCLA. 

The SB provides a brief summary of all of the alternatives studied in the detailed analysis phase of the 

RFVCMS, highlighting the key factors leading to the identification of the proposed remedy. SBs prepared 

in conjunction with draft permit modifications must be drafted in accordance with 40 CFR 124.7. SBs 

prepared in conjunction with enforcement orders are not required by regulation to adhere to 40 CFR 

124.7. However, these regulations and the SBlRTC guidance document (OSWER 9902.6) supplement 

each other and may be used in concert to draft SBs. 

2.2.7 Record of Decision/Response to Comments 

2.2.7.1 Record of Decision (ROD) 

The purpose of the ROD is to document the remedy selected. The ROD is specific to the CERCLA 

process and provides a plan for site design and remediation, and documents the extent of human health 

or environmental risks posed by the site. It also serves as legal certification that the remedy was selected 

in accordance with the requirements of CERCLA and the NCP. 

The ROD consists of three basic components: the Declaration, the Decision Summary, and the 

Responsiveness Summary. A description of these components is as follows: 

l The Declaration is an abstract of the key information contained in the Decision Summary. Once the 

U.S. EPA agrees with the Declaration, a letter of ROD concurrence is submitted by the U.S. EPA to 

the appropriate DOD representative, which in U.S. EPA Region 4 is the Associate Waste Division 

Director. Once signed, this section makes the entire ROD legally binding. 

. The Decision Summary is the core of the document and describes the site characteristics, the risks 

posed by the site, the remedial alternatives evaluated to mitigate those risks, the selected remedy and 

rationale for selection, and the performance goals of the remedy. 

l The Responsiveness Summary addresses all significant questions and comments received from the 

public during the designated comment period. 
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After the ROD is signed, new information may come to light that may alter the effectiveness, extent, or 

implementation of the remedial action. Three types of changes my occur: 

. Nonsignificant or minor 

0 Significant 

. Fundamental 

Minor or nonsignificant changes generally do not need formal documentation and approval. 

A significant change does not modify the overall remedy but could alter a component. In such instances, 

an Explanation of Significant Differences (ESD) must be developed, approved, released to the public in 

accordance with Section 300,435(c)(2)(i) of the NCP. 

A fundamental change to the remedy requires a ROD amendment. A repetition of the ROD process, 

including issuance of a revised PRAP and a new public comment period, is necessary. 

2.2.7.2 Response to Comments (RTC) 

W‘ 

Following receipt of public comments, the regulatory agency is required to prepare a RTC prior to the 

issuance of any final permit decision pursuant to 40 CFR 124.15. This RTC must be prepared in 

accordance with 40 CFR 124.17. An RTC should also be prepared after the public comment period but 

prior to those facilities undertaking corrective action pursuant to an enforcement order. The RTC is similar 

to the ROD employed by the Superfund Program to fulfill requirements under CERCLA. 

The RTC serves several purposes. 

l First, the RTC identifies the selected remedy 

l Second, it provides the regulatory agency decision makers with information about community 

preferences regarding the remedial alternatives, and general concerns about the facility. 

l Third, it demonstrates how public comments were integrated into the decision making process. 
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. Fourth, the RTC provides a contemporaneous written record of the regulatory agency’s RTC. This will 

enable a court, or any interested party reviewing the selected remedy, to determine whether the 

regulatory agency provided a reasonable RTC in the record. 

An adequate RTC is essential in defending final permit modifications or orders during remedy 

implementation negotiations or in judicial proceedings. 

2.2.8 Design and Implementation of Proposed Remedy 

2.2.8.1 CERCLA: Remedial Design/Remedial Action (RDIRA) 

The RD is a series of engineering reports, documents, specifications, and drawings that detail the steps to 

be taken during the RA to meet the goals established in the ROD and remove the site from the NPL. 

Submittals for the RD may include a Work Plan; Preliminary, Intermediate, and Final Design Phases; 

Value Engineering; Construction Estimate; and Schedule. 

The RA is the process by which the remedy, as selected in the ROD and defined by the RD, is 

implemented. The RA process includes the following phases: 

. RA planning activities 

. Procurement of the RA contractor 

l Remediation activities/RA submittals 

0 Site-completion activities 

2.2.8.2 RCRA: Corrective Measures Implementation (CMI) 

The purpose of the CMI portion of the RCRA CAP is to design, construct, operate, maintain, and monitor 

the performance of the corrective measure(s) selected by the implementing agency. Corrective measures 

are intended to protect human health and/or the environment from releases from the facility. Recent CAP 

guidance encourages implementing agencies to make the process more flexible and streamlined. 

Intermediate design plans may or may not be required at specific design points (30, 50, 60, 90 and/or 95 

percent are given as examples). Other sections may be combined or eliminated. 

For example, a CMI Work Plan may be submitted to the implementing agency rather than the Conceptual 

Design, Intermediate Plans and Specifications, and Construction Work Plan. The implementing agency 

may approve (or conditionally approve with comments) the CMI Work Plan and not require submittal of 
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Final Plans and Specifications and Construction Work Plan. A Health and Safety Plan and Public 

Involvement Plan also may be included in a CMI Work Plan. Implementing agencies may consider other 

approaches to expedite the process and initiate implementation of corrective measure(s) more quickly. 

One such approach involves initiating ISMs prior to the CMI. Plans submitted for ISMs (e.g., health and 

safety plans, public involvement plans) may be used or updated during the CMI, particularly because ISMs 

should be compatible with final corrective measures. In most cases this will be true, with the only changes 

being an expansion/adjustment of the ISMs to constitute a final remedy. 

Another approach to expedite the CMI process involves setting final remedial (or stabilization) media 

cleanup standards but not specifying the process by which the standards would be attained. This 

performance-based approach should lower oversight by the implementing agency and promote faster 

cleanup. 

The documents required for Corrective Measures Implementation are, unless the implementing agency 

specifies otherwise, a Conceptual Design, Operation and Maintenance Plan, Intermediate Plans and 

Specifications, Final Plans and Specifications, Construction Work Plan, Construction Completion Report, 

Corrective Measure Completion Report, Health and Safety Plan, Public Involvement Plan, and Progress 

Reports, Additional studies beyond what is discussed above may be required to support the CMI 

program. 

2.2.9 No Further Response Action Planned (NFRAP) 

The NCP, Section 300.5, Definitions, defines sites that do not warrant moving further in the site evaluation 

process, as “No Further Response Action Planned” (NFRAP). A no further action decision can be made 

at several points within the remedial process, but must be based on a defensible and properly 

documented “assessment of risk to human health and the environment” (not to be confused with “Baseline 

Risk Assessment” or “Risk Assessment”). An NFRAP decision can be reached at the end of a PA, SI, or 

RI (when a Baseline Risk Assessment would have been completed as part of the RI and be available to 

support the NFRAP decision). 

Decisions to cease evaluating the site may be made, if: 

a. On the basis of a PA, all available data indicate that no hazardous substances, pollutants, or 

contaminants were released or are likely to be released, or 
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b. On the basis of an SI, results of a sampling program or other information indicate that there has not 

been nor is there likely to be a release, or 

C. On the basis of a Baseline Risk Assessment (BRA), conducted as part of the RI, it is shown that the 

release poses no unacceptable risk and that all ARARs have been met and they support an NFRAP 

decision. 

At some NPL installations, sites have been included during the Federal Facility Agreement (FFA) 

negotiation process before a site inspection has been conducted. In those circumstances, “site screening” 

should be conducted at the initiation of the RI/FS under the FFA. The results of this screening process will 

determine whether further response action is warranted. The NFRAP category should be used to 

describe those sites at NPL installations where site screening demonstrates that no further response 

action is warranted. 

The no further action alternative shall be substantiated with an assessment of risk to human health and 

the environment. This assessment shall take into consideration the adverse health and environmental 

impacts if no further action is taken. This assessment can be more qualitative than quantitative, 

depending on at which step of the CERCLA process it is determined that no further action is necessary. 

However, an assessment, even though somewhat subjective, is meaningful if based on known 

characteristics of the contaminants (i.e., toxicity, persistence, mobility), potential pathways of 

contact/transport (i.e., direct contact, air route, groundwater route, surface water route, fire and explosion), 

types and numbers of targets (i.e., type, number, age, contact concentration), and maximum concentration 

levels of exposure (as contained in ARARs). This assessment of risk should not be confused with a 

health assessment, which is part of the overall risk assessment process, nor does it have to involve highly 

analytical procedures such as modeling. 

The NFRAP decision documentation is provided to the appropriate regulatory agencies for approval and 

issued for public notification. As appropriate, the documentation needs to include: 

a. Discussion of how human health and the environment are protected both now and in the future. 

b. Discussion of how federal and state ARARs are attained. 

The NFRAP process is specific to the CERCLA process. Under RCRA, final rules and regulations 

regarding no further action do not exist does not contain a formal decision; however, such evaluating may 

be addressed in the conclusions of pertinent reports (e.g., RFA/RFI reports). 
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2.2.10 Deletion from the NPL 

A facility may be deleted from the NPL when all final ROD requirements are attained (i.e., the remedial 

objectives have been met). No site may be deleted from the NPL without an approved Close-out Report 

(COR). A Preliminary Close-out Report (PCOR) must be completed for every site for which Remedial 

Action (RA) is taken. A separate PCOR is required for each RA completed. The PCOR provides a brief 

technical demonstration of how the implemented remedy at the site satisfies the completion requirement. 

The report includes a summary of site conditions, demonstration of quality assurance/quality control 

(QAIQC) from cleanup activities, monitoring results, summary of operation and maintenance, a section on 

protectiveness, and a bibliography. The PCOR provides the overall technical justification for site 

completion. 

Upon completion of the final RA, or documentation that all RAs are operational and functional, the facility 

deletion process may begin upon approval of the COR by U.S. EPA. The process consists of three steps 

as outlined in 40 CFR 300.425(e): 

l Preparation of a Notice of Went to Delete. 

l Publication of the Notice of h-dent to Delete in the Federal Register and local newspaper with a 30 

calendar-day public comment period. 

l Preparation of response to comments and inclusion of all new data in the response document. 

Publication of the Notice of Deletion in the Federal Register and placement of the final information 

package in the local repository. 

Deletion from the NPL is specific to the CERCLA process. A site is removed from the RCRA process 

when a facility’s RCRA permit expires or when the conditions of the consent order are met. 

2.3 REMOVAL PROGRAMS/INTERIM ACTIONS 

2.3.1 CERCLA Removal Programs 

Removal actions can be categorized as a time-critical or a non-time-critical removal action. Time-critical 

removal actions are discussed in Section 2.3.1 .l , and non-time-critical removal actions are discussed in 

Section 2.3.1.2. 
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2.3.1 .l Time-Critical Removal Action 

The National Oil and Hazardous Substance Pollution Contingency Plan (NCP), Section 300.415 (Removal 

Action), identifies that at any release, regardless of whether or not the site is included on the NPL, where 

the lead agency makes the determination that there is a threat to public health or welfare of the United 

States or the environment, the lead agency may take any appropriate removal action to abate, prevent, 

minimize, stabilize, mitigate, or eliminate the release or the threat of release. The following factors shall 

be considered when determining whether the site is appropriate for an emergency removal action: 

l A planning period of at least 6 months does not exist before onsite activities must be initiated. 

l Actual or potential exposure to nearby human populations, animals, or the food chain from hazardous 

substances or pollutants or contaminants. 

l Actual or potential contamination of drinking water supplies or sensitive ecosystems exists. 

l Hazardous substances or pollutants or contaminants in drums, barrels, tanks, or other bulk storage 

containers. 

l High levels of hazardous substances or pollutants or contaminants are present in soils largely at or 

near the surface. 

l Weather conditions that may cause hazardous substances or pollutants or contaminants to migrate or 

be released. 

l Threat of fire or explosion. 

l The availability of other appropriate federal or state response mechanisms to respond to the release. 

l Other situations or factors that may pose threats to public health or welfare of the United States or the 

environment. 

If it is determined that a time-critical removal action is appropriate, an Emergency Removal Action will be 

initiated. 
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The first step of the Emergency Removal Action is to consider the various courses of action for risk 

reduction. This includes any immediate action available to remove or reduce the risk and the notification 

of federal, state, local officials, and the public, An Action Memorandum must also be prepared and 

approved documenting the proposed removal action. 

Onsite activities are performed to reduce or eliminate the risk of catastrophic release to the environment 

and/or acute safety hazards to the public. Once the activities identified in the Action Memorandum are 

completed, the site is evaluated to determine whether it still poses a risk to human health or the 

environment. If the site has residual contamination that has the potential to pose a risk to human health or 

the environment, the site will be controlled to prevent potential receptors and offsite transport, and the 

CERCLA process will continue. If no residual risk remains, steps will be taken to remove the site from 

further consideration. 

2.3.1.2 Non-Time-Critical Removal Action 

A non-time-critical removal action will be conducted if a planning period of 6 months exists before action 

must be taken to protect the public and the environment. All other factors described in Section 2.3.1 are 

also applicable for a non-time-critical removal action. 

The first step for a non-time-critical removal action is to produce an engineering evaluation/cost analysis 

(EEICA) or its equivalent. The EEICA is an analysis of removal alternatives for the site which includes 

cleanup levels, proposed remedial action, contingency plans, environmental sampling and analysis plans, 

and quality assurance plans. Regulatory agencies will review the document and, if it is accepted, the 

EEICA will be implemented. 

Depending on the amount of information available for the site, additional sampling may be conducted to 

determine the nature and extent of contamination. If additional sampling is required, then a focused round 

of sampling with rapid analytical analysis is conducted to delineate the area of contamination. If additional 

sampling is not required, the planned remedy or selected removal action is implemented. The removal 

action is conducted until the cleanup goals are obtained as determined through verification sampling. At 

the completion of the removal action, the site can be removed from further consideration if no adverse risk 

exists for human health and/or the environment. If risks remain to human health or the environment, the 

CERCLA process is continued. 
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2.3.2 RCRA Interim/Stabilization Measures 

Interim actions are recommended to achieve near-term environmental results at facilities with the most 

serious problems. The overall goal of this process, termed “stabilization,” is to control or abate threats to 

human health and/or the environment from releases and/or to prevent or minimize the further spread of 

contamination while long-term remedies are pursued. ISMs are the actions used to achieve the goal of 

stabilization. 

The stabilization effort builds on work that has already been initiated at many corrective action sites. 

Many of the ISMs implemented at numerous RCRA facilities across the country were undertaken to 

address actual or imminent threats to human health or the environment. Guidance on implementing ISMs 

was provided in the original CAP, the RCRA Corrective Action Interim Measures Guidance (OSWER 

Directive 9902.4, June 1988) (U.S. EPA, 1988b), the proposed subpart S rule (55 FR 30880, July 27, 

1990) and more recently in the RCRA Stabilization Strategy transmitted to the U.S. EPA Regions in a 

memorandum from Sylvia Lowrance, OSW Director, and Bruce Diamond, OWPE Director (October 25, 

1991). The subpart S proposal generally constitutes U.S. EPA’s most authoritative policy statement on 

corrective action. As discussed in these guidance documents, a release or threat of a release need only 

be potential (i.e., it does not have to be actual or imminent) to require the implementation of an ISM. 

Although intended to be implemented more quickly than traditional remedial measures, ISMs may be 

short-term or long-term. Examples of ISMs include providing bottled water, erecting a fence around 

heavily contaminated soil, hydraulically containing a contaminated groundwater plume, and excavating 

and removing heavily contaminated soil. 

The stabilization initiative focuses limited agency resources on near-term activities to control or abate 

threats and/or to prevent or minimize the further spread of contamination across many facilities rather than 

following the traditional process of pursuing final, comprehensive remedies at a few facilities. By imposing 

such expeditious actions, the extent and incidence of continued environmental degradation from existing 

releases should be significantly reduced. In addition, the environmental benefit gained by taking this early 

action should enable greater efficiency in final remedies undertaken. 
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3.0 DECISION POINTS AND DECISION CRITERIA 

The purpose of this section is to identify major decision points within the remedial process for MCRD 

Parris Island and provide information on the criteria that will be used to evaluate individual IR sites 

throughout the remedial process. The decisions that are identified consist of issues that would quicken 

approval times if early consensus is reached by all parties involved (i.e., U.S. EPA, state, and Navy). 

Although other minor decisions will be required, they are not considered to require input from all parties to 

maintain a positive path forward. As stated previously, the remedial activities will be designed to meet the 

requirements of both CERCLA and RCRA. 

This section will identify decisions and decision criteria for each of the major IR steps identified in 

Section 2. Figure 3-l identifies major decision points in the remedial process. Each of the individual 

decision blocks will be discussed further in the following text. 

3.1 PRELIMINARY ASSESSMENTlRCRA FACILITY ASSESSMENT 

A PA/RFA will be conducted for any new sites identified at the MCRD that may have had potential 

releases of hazardous constituents. The PA/RFA will be conducted in accordance with §300.410 

(Removal Site Evaluation) and/or 5300. 420 (Remedial Site Evaluation) of the NCP, Office of Solid Waste 

and Emergency Response (OSWER) Directive No. 9902.3-2A, RCRA Corrective Action Plan (Final) (U.S. 

EPA, May 1994) and other appropriate U.S. EPA, state, and Navy guidance. The PA/RFA will consist of 

reviewing site history and/or interviewing workers familiar with the site to determine whether hazardous 

substances were released to the environment or have a potential to be released. A site visit may also be 

conducted to view site conditions. Information shall be gathered concerning pathways of exposure, 

exposure targets, and nature of release. 

The results of the PA/RFA will be used to determine whether: (1) additional investigation is warranted to 

determine if the site could adversely impact human health and/or the environment, or; (2) a non-time- 

critical removal action/lSM is appropriate or; (3) a time-critical removal action/lSM is appropriate. 

The decision process and associated criteria for a PAIRFA are as follows: 

Decision: Is there evidence of contaminant release or evidence that a release is imminent? 
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Criteria: Is there positive determination of contaminant release from site records? 

Rev. 0 
03127198 

Do site conditions (visible staining, lack of plant life, etc.) suggest that contaminant 

releases have occurred? 

Are conditions at the site unstable, an indication that a release is plausible? 

If there is no evidence of contaminant release, the site is then recommended for no further action. In this 

case, the recommendation will be documented in the PEVRFA and no further action will be conducted at 

the site. If any of the above criteria are met, or similar situations indicate a potential release, then the site 

proceeds to the next decision point. 

Decision: Is a time-critical, non-time-critical removal action, and/or ISM appropriate? 

Criteria: Determine whether a threat to public health or welfare of the United States or the 

environment exists as defined by § 300.415 (Removal Action) paragraph (b) (2) of the 

NCP. 

Is a planning period of 6 months available? 

If it is determined that a threat exists and there is a planning period of less than 6 months, then a time- 

critical removal action should be initiated in accordance with 5300.415 of the NCP. If it is determined that 

a threat exists and there is more than 6 months available to plan the appropriate response, then a 

non-time-critical removal action should be conducted. Under RCRA, ISMs will be initiated based on the 

immediacy and magnitude of the potential threat to human health or the environment. If it is determined 

that a release has occurred and there is not an immediate threat to human health or the environment, then 

an SI should be conducted or the RFA continued. 

3.2 SITE INSPECTlONlRCRA FACILITY ASSESSMENT 

An SI/RFA will be conducted based on recommendations from the PAIRFA indicating that additional data 

are required to quantify a release. Sampling will be conducted to evaluate potential impacts to media 

identified in the PAIRFA. Sampling strategy should include all exposure pathways and be biased toward 

suspected source areas. Level III or higher analysis shall be conducted. Sampling and analysis plans will 

be prepared along with a Quality Assurance Project Plan (QAPP), which will identify sampling procedures 

and the quality of data necessary for decision making (See Data Quality Objective in Volume I of the 
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Master Work Plan) (B&R Environmental, 1997). Field work will be conducted upon regulatory approval of 

sampling plans. 

Upon completion of the field sampling efforts and receipt of the analytical data, the data will be evaluated 

against various criteria. In general, the screening process described in U.S. EPA (1997) and in 

Supplemental Guidance to RAGS: Region 4 Bulletins - Ecological Risk Assessment (U.S. EPA 1995a) 

and Human Health Risk Assessment (U.S. EPA, 1995b) should be used to select contaminants of 

potential concern. The following steps will be used to evaluate the data. 

. Determine whether there were any positive detections. Positive detections include detections 

exceeding the Practical Quantitative Limit (PQL)‘, estimated values, and instances where actual 

analyte results exceed the respective QAPP-established Quantitation Limit (QL) (e.g., based on RBC 

or other agreed-upon screening criteria), 

l Compare the data to human health criteria. Screening to determine whether a human health risk 

potentially exists will be conducted by comparing site contaminant concentrations to the U.S. EPA 

Region 3 Risk Based Criteria (RBC). The RBCs are provided in-Attachment A.1 of Appendix A. The 

RBCs are based on cancer risk levels of 1 x 106 and noncarcinogenic risk (hazard quotients) of 0.1. 

Chemicals considered to be essential nutrients will be eliminated during this step. 

l Conduct a similar screening process for ecological risks, based on U.S. EPA Region 4 screening 

levels and other applicable screening levels. Ecological screening levels are provided for fresh water, 

salt water, sediment, and soil in Attachment B.l of Appendix B. Groundwater data will be compared 

to surface water criteria. If analytes are detected for which no EPA Region 4 screening levels exist, 

the use of other available screening levels will be proposed to EPA Region 4 on a case-by-case basis. 

In addition to the above steps, the data will also be evaluated to determine whether a time-critical removal 

action, a non-time-critical removal action, an ISM, a remedial investigation, or no further action should be 

pursued. 

w 

1 Practical quantitation limits (PQLs) occasionally exceed the various screening criteria used for human 
health and ecological risk assessments even when the most sensitive approved analytical methods are 
used. Media-specific tables that compare PQLs to relevant screening criteria are located in Appendix D. 
These tables also indicate whether there is an exceedance of the screening value and the resolution of 
the discrepancy, if required. In most cases, the best available approved technology or analytical method 
is proposed to resolve the discrepancy. However, some PQLs may still exceed some screening levels. 

W 
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The following are the decision processes and the decision criteria for each of the above evaluation steps, 

as shown in Figure 3-l. 

Decision: Are there positive detections indicating that a contaminant release occurred? 

Criterion: Review data to determine whether there are positive detections. 

If there are no positive detections, the site can be eliminated from further consideration and an NFRAP 

recommendation will be documented in the SVRFA. However, an evaluation should be conducted to 

ensure that detection limits are acceptable and that they are not artificially raised because of site-specific 

interferences. The Navy will strive to obtain, where reasonably feasible, the lowest possible detection 

limits. One-half the detection limit is the generally accepted manner for high detection limits. If there are 

positive detections, then proceed to the next decision point as follows. 

Decision: Are site contaminant concentrations above human health or ecological risk criteria? 

Criteria: Human health concerns will be determined by comparing the maximum chemical 

concentration for soil and groundwater to the U.S. EPA Region 3 RBCs (Appendix A, 

Attachment A.l) for each individual contaminant detected. The residential soil ingestion 

RBCs will be used to screen soil contaminants, and the tap water RBCs will be used to 

screen groundwater contaminants. If groundwater contaminant concentrations exceed 

the applicable MCL, soil concentration levels will also be compared to Region 3 RBCs for 

soil-to-water transfer. 

Ecological risks will be determined by comparing the maximum chemical concentration 

for soils, sediment, surface water, and groundwater for each chemical detected to the 

appropriate screening value with regard to media and receptor. Ecological screening 

values are provided in Attachment B. 1 of Appendix B. 

If no contaminant concentrations exceeded the human health or ecological risk assessment criteria, then 

no further action would be warranted at the site and an NFRAP recommendation would be documented in 

the final SI/RFA report. 

For decision-making (risk management) purposes, data from media that appear to be upgradient or 

isolated from the areas adversely affected by Depot activities may be used as site-specific background 

levels for chemicals other than naturally occurring inorganics. If possible, sampling may be conducted to 
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provide such data. Examples would be evaluation of pesticide levels or polynuclear aromatic 

hydrocarbons (PAH) concentrations (which may be associated with pavements or surface water runoff). -iui 

If data support the need for further investigation, then an RI/RF1 should be conducted and an RI/RF1 report 

should be prepared in lieu of the SI/RFA report. Parties should be flexible in determining the type of final 

report needed, depending on site data. Additionally, if contaminant concentrations exceed the risk-based 

screening criteria, the data should be evaluated to determine whether a time-critical removal action is 

appropriate. If a time-critical removal action is not appropriate, the data should be reviewed to determine 

whether a non-time-critical removal action is appropriate. The criteria for both of these decisions are 

provided in Section 3.1. If a removal action is not warranted, the CERCWRCRA process is continued by 

conducting an RVRFI. 

3.3 REMEDIAL INVESTlGATlONlRCRA FACILITY INVESTIGATION 

An RI/RF1 is conducted to characterize site conditions and to quantify current and potential future risks to 

human health and the environment. The effort will be completed in accordance with Section 300.430 

(Remedial Investigation/Feasibility Study and Selection of Remedy) of the NCP, OSWER Directive No. 

9902.3-2A, RCRA Corrective Plan (Final) (U.S. EPA, May 1994) and other appropriate U.S. EPA, state, 

and Navy guidance. During the RIIRFI, data are collected to characterize site conditions; determine the 

nature and extent of contamination; and assess risk to human health and the environment. 

3.3.1 RI/RF1 Data Collection 

The first activity required when conducting a RI/RF1 is to gather and organize all existing information and 

data to be used to determine the nature of, and threat posed by, the hazardous substances and 

hazardous materials present at the site. Once the information and data have been organized and 

reviewed, decisions on the next steps to be taken need to be made. 

Decision: Is additional sampling necessary at the site? 

Criteria: Are the important physical characteristics (e.g., surface features, soils, geology, 

hydrogeology, meteorology, and ecology) of the site identified? 

Are there data gaps in the classification of the media or waste characteristics? 

Is the area of contamination adequately identified and characterized for the II 

determination of nature and extent? 
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Are there sufficient data collected to evaluate the protection of groundwater? 

Are there sufficient data collected to evaluate the environmental media identified as 

potential exposure pathways (i.e., can fate and transport modeling be conducted)? 

Are there sufficient data collected to conduct a human health and ecological risk 

assessment for each media identified as a potential exposure route? 

Are there sufficient data collected to support the analysis of potential remedial action 

alternatives? 

If sufficient data are not available to determine whether the above criteria are met, then a field effort will be 

conducted to collect the missing data. A site-specific sampling and analysis plan will be prepared 

indicating numbers of samples, sample locations, and data quality. The DQO process is described in 

Volume I of the Master Work Plan and will be utilized to develop the site-specific sampling plans. Once 

the documents are approved, the data collection effort will be conducted. 

Upon completion of the sample analysis, the results will be evaluated to determine whether a non-time- 

critical removal action is appropriate. It is assumed at this stage of the process that sufficient site 

information is available to determine that a time-critical removal is not required. The criteria for 

determining whether a non-time-critical removal action is appropriate are presented in Section 3.1. If a 

removal action is not appropriate, the remedial process is continued. 

3.3.2 Performance of Human Health and Ecolonical Risk Assessments 

The data identified during the sampling activities will be used to conduct a site-specific baseline risk 

assessment to characterize the current and potential threats to human health and the environment. 

Baseline risk assessments provide an evaluation of the potential threat to human health and the 

environment in the absence of remedial action (i.e., no remedial action will be conducted at the site to 

abate potential risks). 

3.3.2.1 Human Health Risk Assessment 

The goal of the human health evaluation process is to provide a framework for developing the risk 

information necessary to assist in decision-making at remedial sites. Specific objectives of the process 

are to (1) provide an analysis of baseline risks and help determine the need for action at sites; (2) provide 

a basis for determining levels of chemicals that can remain on site and still be adequately protective of 

089602/P 3-9 CT0 0020 



Rev. 0 
03127198 

public health; (3) provide a basis for comparing potential health impacts of various remedial alternatives; 

and (4) provide a consistent process for evaluating and documenting public health threats at sites (U.S. 

EPA, December 1989). The human health risk assessment process is outlined in Appendix A and 

summarized in Figure 3-2. 

As shown in Figure 3-2, the conceptual site model (CSM) should be determined and agreed upon prior to 

conducting the risk assessment. Each site will be considered on a case-by-case basis considering current 

and future land use. The first decision point in the human health risk assessment is as follows: 

Decision: Are potential receptors and/or exposure routes identified in the CSM acceptable? 

Criterion: Evaluate current and future land use, and determine whether selected receptors could be 

potentially exposed to site contaminants. 

After the CSM is accepted, the baseline risk assessment will be conducted as described in Appendix A. 

No significant decisions are required until the results of the baseline risk assessment are available. 

3.3.2.2 Ecological Risk Assessment 

The goal of an ecological risk assessment is to define conditions under which populations or communities 

of naturally occurring organisms have been or have the potential to be impacted by site contaminants. 

The ecological risk assessment will evaluate the likelihood of ecological effects associated with site 

contamination. A phased approach to the ecological risk assessment at MCRD will be used, relying on 

environmental chemistry data and field observations for preliminary assessments, and using biological 

sampling or testing if further work is needed. The eight steps of the ecological risk assessment approach 

are as follows: 

I. Screening level problem formulation and ecological effects evaluation 

2. Screening level exposure assessment and calculation 

3. Baseline risk assessment problem formulation (including assessment endpoint refinement and 

statement of testable hypothesis) 

4. Study design refinement (including measurement endpoint selection, sampling and analysis plan, and 

work plan) 

5. Verification of field sampling design 

6. Site investigation and data analysis 
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7. Risk characterization 

8. Risk management 

The ecological risk assessment process is outlined in Appendix B and summarized in Figure 3-3. 

As shown in Figure 3-3, there are several decision points that should be agreed upon in the ecological 

process. The decisions and decision criteria are outlined below: 

Decision: In the CSM, are selected receptors and/or exposure routes for preliminary risk 

characterization acceptable? 

Criterion: Evaluate site conditions to determine whether terrestrial and aquatic receptors could be 

adversely affected. 

If the CSM and receptors are acceptable, then continue with ecological risk assessment as detailed in 

Appendix B. If the CSM is not appropriate, then revise as necessary and continue with the process. The 

next decision is as follows: 

Decision: Do site contaminant concentrations exceed ecological screening values for soi12, 

groundwater, surface water, and sediments ? (U.S. EPA Region 4 screening levels are 

provided in Appendix B.) 

Criterion: Compare site contaminant concentrations to appropriate screening values. 

If the screening criteria are not exceeded, then there is no unacceptable risks, and the ecological 

assessment should be documented in the RI/RF1 Report. If screening criteria are exceeded, then the 

ecological risk assessment should proceed to the next step, as follows: 

Decision: At the end of the preliminary risk characterization, is there potential for unacceptable risk 

to ecological receptors? 

2 Region 4 has not approved ecological soil screening values but is considering soil criteria as developed 
by G.M. Richardson (U.S. Fish & Wildlife Service, 1990). Attachment B.l of Appendix B presents these 
values. 
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Criterion: Are the Hazard Quotients greater than 1 .O for an individual contaminant? 

Documentation of the preliminary risk characterization will be in the form of a Technical Memorandum, 

which will briefly present the results of the assessment and recommend whether further investigation is 

needed. 

Additionally, the technical memorandum will define future site-specific risk assessment methodologies, if 

warranted, based on the preliminary risk assessment. The Technical Memorandum will refine the site 

specific problem and the conceptual model. The Technical Memorandum will also make 

recommendations for additional sampling. A sampling and analysis plan will also be prepared to conduct 

additional sampling to determine more accurate risks. The next decision in the process is as follows: 

Decision: Are the site-specific refinements to the ecological risk assessment methodologies 

acceptable (end points), including the proposed sampling and analysis plan? 

Criterion: Acceptability will be determined by regulatory review of the Technical Memorandum and 

Sampling and Analysis Plan. 

If recommendations in the Technical Memorandum and Sampling and Analysis Plan are acceptable to the 

regulatory agencies, then the field investigation will be conducted. If the regulatory agencies do not 

approve the document, the Sampling and Analysis Plan will be revised to address the comments. The 

results of the field sampling will be used to conduct the ecological risk assessment, which will be 

documented in the RI/RF1 report. The results of the field investigation will be used to complete the 

ecological risk assessment, which will be documented in the RI/RF1 report. No other significant decisions 

are required until the results of the ecological assessment are completed. 

3.3.3 Preparation and Submittal of Remedial Investigation 

The RI/RF1 (containing the completed baseline human health risk assessment and ecological risk 

assessment) will be completed and submitted for regulatory agency review. The decisions and associated 

criteria necessary for regulatory agency approval are as follows: 

Decision: Have regulatory agencies approved the RI/RF1 submittal? 

089602/P 3-17 CT0 0020 



Rev. 0 
03127198 

Criterion: Compliance will be determined by the regulatory review. In particular, it will be 

determined whether the RI/RF1 defines the extent of contamination and characterizes 

risk to human health and the environment adequately to serve as the basis for remedial 

decision. 

The human health and ecological risk assessments will be reviewed, as described in the following 

sections. If the regulatory agency does not approve the document, the RI/RF1 will be revised to address 

the comments. The decision points for the human health risk assessment and the ecological risk 

assessment are described in Section 3.3.3.1 and 3.3.3.2, respectively. 

X3.3.1 Risk to Human Health 

The decisions and associated criterion necessary to determine whether a particular site poses a threat to 

human health are as follows: 

Decision: Do site contaminants pose an unacceptable risk to human health? 

Criterion: Evaluate the carcinogenic and noncarcinogenic risks associated with the chemicals 

detected at the site. 

If the cumulative carcinogenic risks associated with the site are less than 1 x 10s6 and the cumulative 

Hazard Indices are less than unity (1 .O), the site does not pose an unacceptable risk to human health and 

is recommended for no further action. If the cumulative carcinogenic risks are greater than 1 x 1 O4 or the 

cumulative Hazard Indices are greater than unity (l.O), it is necessary to continue with the remedial 

process and prepare an FS/CMS document. If the cumulative carcinogenic risks are between 1 x 10e6 

and 1 x lo4 and the cumulative Hazard Indices are less than unity (1.0) a decision will be made for 

future actions on a site-by-site basis considering future land use at the specific site. 

3.3.3.2 Risk to Ecological Receptors 

The decision process and associated criteria necessary to determine whether a particular site poses a 

threat to ecological receptors are as follows: 

Decision: After final risk characterization, are there unacceptable ecological risks associated with 

the site? 
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Are there environmental effects predicted by exposure modeling as compared to 

toxicological data? 

Are there environmental effects inferred from population/community studies? 

Are there environmental effects observed in toxicity testing? 

If an environmental risk is determined during the final characterization, it is necessary to continue with the 

remedial process and prepare an FS/CMS document. If no environmental effects are observed during the 

final risk characterization, no further action is necessary for the ecological receptors. 

3.3.3.3 Summary of Human Health and Ecological Risk Assessments 

After the completion of the human health and ecological risk assessments for a given IR site, the following 

decision must be made based on the criteria discussed below: 

Decision: Are there any unacceptable human health or ecological risks determined for the site? 

Criteria: Did the human health risk assessment determine an unacceptable carcinogenic or 

noncarcinogenic risk? 

Did the ecological risk assessment determine an unacceptable risk to the environment? 

If no unacceptable risks were determined for either the human or ecological receptors, NFRAP will be 

documented in the RVRFI. If an unacceptable human health or ecological risk was determined for a site, 

an FWCMS must be prepared for the site. 

3.4 FEASIBILITY STUDY/CORRECTIVE MEASURES STUDY 

The FS/CMS will be conducted according to s300.430 (Remedial Investigation/Feasibility Study and 

selection of remedy) of the NCP, OSWER Directive No. 9902.3-2A, RCRA Corrective Action Plan (Final) 

(U.S. EPA, 1994) and other appropriate U.S. EPA, state, and Navy guidance. The main objective of the 

FSKMS is to ensure that remedial alternatives are developed to provide a range of options that will 

address the site concerns. These alternatives will be evaluated to distinguish positive and negative 

aspects with respect to one another in an attempt to determine the most appropriate site remedy. 
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The FS/CMS will be based on the information provided in the RI/RF1 and will address concerns to human 

health and the environment as determined by the risk assessment conducted for the RI/RFI. Remedial 

goal options (RGOs) for each chemical of concern (COC) will be provided in the RI/RF1 for 1x10s6, 

1x10-5, and 1x10+, along with RGOs for a Hazard Index (HI) of 0.1, 1.0, and 3.0. These RGOs will be 

provided in the FS/CMS and will be supplemented with RGOs for ecological risks, and with RGOs for 

protection of surface water, sediments, and groundwater. Additionally, RGOs will be provided for 

Applicable, or Relevant and Appropriate Requirements (ARARs) as appropriate. The RGOs will be 

summarized for each medium and used in the remainder of the FS/CMS to screen technologies and 

develop remedial alternatives. The RGOs that may be evaluated will depend on site conditions and site 

contaminants. The potential RGOs are as follows: 

l RGOs for protection of human health. 

l RGOs for protection of ecological receptors (flora and fauna). 

l RGOs for soil to be protective of groundwater. These RGOs will be calculated by using the U.S. EPA 

HELP model and the ECTran Model developed by B&R Environmental (details provided in Appendix 

C). The soil RGOs will be based on achieving groundwater RGOs (MCLs, state standards, or risk 

based criteria) as determined via the above-mentioned models. 

l RGOs for soil to be protective of surface water and sediments, These RGOs will be calculated by 

procedures and equations defined in the U.S. EPA Super-fund Exposure Assessment Manual, such as 

USLE and MUSLE. Acceptable soil RGOs will be back calculated and will be based on sediment and 

surface water RGOs (e.g., Ambient Water Quality Criteria [AWQC], state standards, ecological 

RGOs). 

l RGOs may also be evaluated for groundwater to be protective of surface water in areas of recharge. 

These RGOs will also be determined by the ECTran model (Appendix C). 

The above-calculated RGOs will be used to determine volumes of contamination and to evaluate remedial 

technologies and process options for MCRD. The remedial technologies and process options will be 

screened to select those which can be implemented at the site(s) and can also effectively mitigate the 

risks posed by the site contaminants. The applicable technologies and process options will be combined 

into remedial alternatives that address the site concerns, 
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The remedial alternatives may or may not be screened based on effectiveness, implementability, and cost 

to reduce the number of alternatives that are carried forth to detailed analysis. All remaining alternatives 

will undergo detailed analysis in accordance with (e)(9) (detailed analysis of alternatives) of the NCP. 

A comparative analysis will be conducted to distinguish positive and negative aspects of each alternative 

with respect to each other. Each criteria for detailed analysis will be evaluated in the comparative 

analysis. 

The following decision points are required to develop an FS/CMS and will be documented midway through 

the FS/CMS process in a Technical Memorandum: 

Decision: What media protection RGOs are required (e.g., RGOs for protection of groundwater, 

sediment, and surface water), and what criteria will be used to develop RGOs? 

Criterion: Media protection RGOs will be determined by evaluating the CSM to determine potential 

exposure pathways. RGOs will typically be developed based on the more stringent of 

federal standards, state standards, or risk-based criteria. However, in some cases it 

may be appropriate to develop RGOs based on a federal or state standard as opposed 

to a risk-based standard. 

Decision: Has concurrence with the technologies and process options used to develop alternatives, 

and concurrence with the alternatives developed been achieved? 

Criterion: Acceptance of technologies and alternatives based on site contaminants and conditions, 

Upon acceptance of the information provided in the Technical Memorandum, the FSlCMS will be 

completed and the PRAP/SB will be developed. 

3.5 PROPOSED REMEDIAL ACTION PLAN/STATEMENT OF ,BASIS 

A PRAPlSB will be completed to present the preferred alternative which has been identified as protective, 

cost-effective, ARAR-compliant, and which provides the best balance of tradeoffs with respect to the five 

primary balancing criteria. The PRAPlSB will be completed in accordance with Section 300.430 (RVFS 

and Selection of Remedy) of the NCP and OSWER 9902.6 (U.S. EPA, 1991a). The PRAPlSB will briefly 

summarize all of the alternatives studied in the detailed analysis phase of the FSICMS, highlighting the 

key factors that led to identifying the preferred alternative. 
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Decision: 

Criterion: 

Have the U.S. EPA, state, and Navy approved the PRAPISB? 

Does the alternative meet the threshold criteria (overall protection of human health and 

the environment and compliance with ARARs)? 

Does the alternative provide the best balance between the five primary balancing criteria 

(long-term effectiveness and permanence; reduction of toxicity, mobility, or volume 

through treatment; short-term effectiveness; implementability; and cost)? 

If the PRAPISB is not accepted, the PRAPISB and possibly the FSICMS will be revised to incorporate the 

regulators’ comments. If the regulatory agencies agree on the preferred alternative, the PRAPISB will be 

provided for public review and comment. 

Decision: Does public input warrant the selection of a new alternative? 

Criterion: Upon review of the public comments, does the alternative remain the most appropriate 

remedial action for the site? 

If public comments do not agree with the selected remedy, the comments and PRAPlSB will be reviewed. 

If the public concurs with the preferred alternative identified in the PRAPISB, a ROD/RTC will be prepared 

to document the selected remedy. 

3.6 RECORD OF DECISION/RESPONSE TO COMMENTS 

A RODIRTC will be completed to present and document the selected remedy for a site. The RODIRTC 

will be completed in accordance with Section 300.430 (RIIFS and Selection of Remedy) of the NCP and 

OSWER 9902.6 (U.S. EPA, 1991a). The ROD serves to certify that the remedy selection process was 

carried out in accordance with CERCLA and the NCP, describes the technical parameters of the remedy, 

specifying the treatment, engineering, and institutional components, as well as remediation goals. The 

RTC under RCRA essentially served the same purpose as the ROD under CERCLA. The RODlRTC also 

provides the public with a consolidated source of information about the site and the chosen remedy. Once 

the ROD/RTC is signed, changes to the RODIRTC can be made if new information becomes available, 

but depending on the degree of change, specific actions need to be taken. The RODIRTC process is 

illustrated in Figure 3-4. 
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The following decision is required to develop the ROD/RTC from the PRAPISB. 

Decision: Does the ROD/RTC document any significant changes from the PRAP/SB? 

Criterion: Did the public provide any significant comments on the PRAP/SB? 

If public comments result in changes to the remedy, those changes should be clearly documented in the 

section of the ROD/RTC describing significant changes to the PRAPISB. If a fundamental change to the 

remedy is made between the PRAP/SB and RODIRTC, an amended PRAPlSB should be issued and a 

new public comment period must be opened. 

Once the public comment period is closed and all significant comments and issues are addressed and it is 

determined that no fundamental changes need to be made to the remedy, the RODlRTC will be signed. 

After the signing of the ROD/RTC, the RD/RA or CMI stage will be initiated to develop the actual design of 

the selected remedy and implement the remedy through construction. 

3.7 REMEDIAL DESIGN/REMEDIAL ACTION/CORRECTIVE MEASURES IMPLEMENTATION 

An RD/RA or CMI will be conducted at any of the MCRD sites requiring additional action as directed in the 

ROD, RTC, or other decision document for that site. The RD/RA or CMI stage includes the actual design 

of the selected remedy as well as implementation of that design. In addition, typical remedial actions 

require a period of operation and maintenance to achieve site remediation goals and/or objectives. All 

RD/RA or CMI activities will be performed in accordance with s300.435 (remedial design/remedial action, 

operation and maintenance) of the NCP, OSWER Directive No. 9902.3-2A, RCRA Corrective Action Plan 

(Final) (U.S. EPA, May 1994) and other appropriate U.S. EPA, state and Navy guidance. The RD/RA- 

CMI process is illustrated in Figure 3-5. 

The RD will consist of an evaluation of site conditions versus the selected remedial action and preparation 

of the necessary design documents, including specifications, drawings, cost estimates, and schedule. In 

addition, the necessary planning documents (i.e., Quality Assurance/Quality Control Plan, Health and 

Safety Plan, Sampling and Analysis Plan, Erosion and Sediment Control Plans, Stormwater Management 

Plans, etc.) will be prepared as part of the RD. The design will be prepared in accordance with all 

applicable federal and state codes and requirements. Quality Assurance/Quality Control requirements for 

Sampling and Analysis Plans will be consistent with the requirements in 9300.430 (Remedial 
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investigation/feasibility study and selection of remedy) paragraph (b)(8) of the NCP and appropriate U.S. 

EPA, state, and Navy guidance. The design will focus on issues such as specific site contaminants and 

associated compatibility issues, the effects of site conditions on equipment and material selection, and 

attainment of site remediation goals within expected time frames. The RD may require additional site 

visits or investigations to review current site conditions and/or collect additional data. 

The RA will consist of implementation of the design through construction of the selected remedy. 

Typically, the remedial action will require collection of field samples for verification or confirmation that 

cleanup standards have been achieved. Field personnel will comply with all applicable federal and state 

regulations to be protective of other workers and the environment during implementation of the RA. 

Following construction of the RA, a period of operation and maintenance will be performed, including 

monitoring, sampling, maintenance, etc. Confirmatory sampling and analysis may be required to confirm 

that site contaminants are no longer present above acceptable action levels and to initiate site closure 

activities. The CMI under RCRA incorporates both the final design and implementation phases - similar to 

RDIRA under CERCLA. 

During the RDIRA or CMI process, multiple decision points will be encountered. These decisions include 

the following: 

Decision: Based on the results of the previous investigations, are any data gaps that may affect the 

design of the selected remedy? 

Criteria: Determine whether the contaminated area is adequately defined, both horizontally and 

vertically. 

Determine whether surface and subsurface conditions are established 

Determine whether current site conditions are acceptable for implementation of the 

selected remedy. 

If data gaps are evident or site conditions are unknown, additional investigation/data collection will be 

required prior to preparation of the remedial design. If no data gaps are identified, continue to the next 

decision point. 

Decision: Is the selected remedy applicable or the best alternative for current site contaminants 

and site conditions? 
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Criteria: Have innovative technologies recently been developed for site contaminants which could 

achieve the remedial action objectives in a more cost-effective manner and/or in a 

shorter time frame? 

Have the current site conditions changed to those encountered during the remedial 

investigation phase? 

Are site contaminants consistent with those detected during the remedial investigation or 

have additional contaminants been encountered? 

If the above criteria are not met and there are sufficient questions as to the feasibility and effectiveness of 

the selected remedy, it is recommended that additional investigation and/or technology evaluation be 

conducted. If the above criteria are met, continue to the next decision point. 

Decision: During preparation of the RDICMI, has the Remedial Action Contractor (RAC) approved 

and accepted the design? 

Criteria: The RAC must concur with the design approach based on review of the 30 percent 

design and the final design submittals. 

If the above criteria are met, then the remediation process can continue through completion and approval 

by the regulatory agencies. The RA/CMI will consist of implementation of the design through construction 

of the selected remedy. Typically, the RA will require collection of field samples for verification or 

confirmation that cleanup standards have been achieved. Field personnel will comply with all applicable 

Federal and South Carolina regulations to be protective of other workers and the environment during 

implementation of the RAlCorrective Measures. Following implementation of the RA/Corrective Measures, 

a period of operation and maintenance will be performed including monitoring, sampling, maintenance, 

etc. Confirmatory sampling and analysis may be required to confirm that site contaminants are no longer 

present above acceptable action levels and to initiate site closure activities. Five year site reviews must 

also be conducted following implementation of the RA/Corrective Measures, if hazardous substances 

remain on site above risk-based levels or regulatory standards. 
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3.8 TIME-CRITICAL REMOVAL ACTION/INTERIM STABILIZATION MEASURES 

If it is determined during the PA/RFA or other site evaluations that an immediate threat to public health or 

the environment exists as defied by 40 CFR 300,415(b)(2) of the NCP, and a 6-month planning period is 

not feasible, then any appropriate removal action to abate, prevent, minimize, stabilize, or eliminate the 

release or the threat of release may be taken. Figure 3-6 provides a flow chart identifying the major steps 

to be conducted during a time-critical removal action. Figure 2-2 illustrates the procedure for 

implementing ISMs. 

The decisions and associated decision criteria necessary to conduct a time critical removal action or ISM 

are as follows: 

Decision: Is a time-critical removal action or ISM appropriate? 

Criteria: Response actions identified in Section 300.410(e) of the NCP shall be evaluated on a 

case-by-case basis and conducted as appropriate. 

Once an abatement technology has been selected, the removal action should be 

implemented to remove the immediate risks to the public and/or environment. 

Removal actions/lSMs should be consistent with any final remedial action for the site. 

If a time-critical removal action is needed, a 30-day public comment period will be provided prior to the 

start of the removal action. 

Decision: Has the removal action/lSM achieved cleanup goals? 

Criterion: Compare post-removal action/lSM verification sampling results to established cleanup 

goals. 

If contamination remains at concentrations exceeding cleanup goals, conduct additional removal. If 

cleanup goals are achieved, proceed to next decision point. 
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Decision: Has the removal action/KM achieved appropriate endpoints to warrant no further action? 

Criterion: Compare post-removal action verification sampling results to human health and 

ecological screening levels. 

If the verification data indicate the concentrations of site contaminants are lower than the recommended 

screening levels, then initiate the process to remove the site from further consideration. If contamination 

remains above the screening levels, either conduct additional removal actions/lSMs or continue with the 

remedial process by conducting an RI/FS or RFKMS. 

3.9 NON-TIME-CRITICAL REMOVAL ACTION/&M 

If it is determined during the PAIRFA or other site evaluation that a risk to public health or the environment 

exists as defied by 40 CFR 300.415(b)(2) of the NCP and a 6-month planning period is available, a 

non-time-critical removal action/lSM is appropriate. Figure 3-7 provides a flow chart identifying the 

procedure for conducting a non-time-critical removal action. Figure 2-2 illustrates the procedure for 

implementing ISMs. 

The decisions and associated criteria necessary to make those decisions related to conduct a non-time- 

critical removal action/lSMs are as follows: 

Decision: Is a non-time-critical removal action/lSM appropriate? 

Criteria: Does the site meet the criteria specified in Section 300,415(b)(4)(1) of the NCP? 

An Engineering Evaluation/Cost Analysis (EEKA) will be completed for all non-time-critical removal 

actions/lSMs. The goal of the EE/CA is to identify the objectives of the removal action and to analyze the 

various remedial alternatives that may be used to satisfy the objectives for cost, effectiveness, and 

implementability. 

Decision: Does sufficient information exist to prepare an EE/CA? 

Criteria: Is the site contamination defined sufficiently to conduct a removal action/lSM? 
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Have the magnitude, location, and limits of impacted area been adequately determined 

to effectively install a remediation system to abate the threats to the public or 

environment? 

If the extent of the removal action has been established, the remedy identified in the EE/CA can be 

implemented. If the extent of contamination has not been adequately determined, additional sampling and 

analysis should be conducted to evaluate extent. If there is sufficient data to conduct the EEKA, the 

applicable removal technologies and disposal/treatment options should be evaluated on effectiveness, 

implementability, and cost to select the preferred removal option. All removal actions/lSMs should be 

consistent with any final remedial action for the site. Upon regulatory approval, a thirty-day period should 

be provided for public comment. Afterwards, upon selection of the removal option the Action 

Memorandum should be completed and the removal initiated. 

Decision: Do sufficient data exist to conduct a removal action/lSM? 

Criteria: Evaluate data to determine whether the horizontal and vertical extent of the source of the 

contamination has been adequately defined to install a remediation system or to remove 

significant contamination. 

If the source of contamination has not been adequately defined, a focused, quick-turnaround, data 

sampling event should be initiated. If sufficient data are available, the removal action/lSM should be 

conducted. 

Decision: Has the removal action/lSM achieved cleanup goals? 

Criterion: Compare post-removal action/lSM verification sampling results to established cleanup 

goals. 

If contamination remains at concentrations in excess of cleanup goals, additional removal action/lSM 

should be conducted. If cleanup goals are achieved, the project should proceed to the next decision point. 

Decision: Has the removal action/lSM achieved appropriate endpoints to warrant no further action? 

Criterion: Compare post-removal action/lSM verification sampling against human health and 

ecological screening levels. 
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If the verification data indicate the concentrations of site contaminants are less than the screening levels, 

initiate the process to remove the site from further consideration. If contamination remains above the 

screening levels, either conduct an additional removal action/lSM or continue with the remedial process by 

conducting an RllFS or RFVCMS at the MCRD site. 
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4.0 DECISION RESOLUTION 

For all of the decision points identified in Section 3.0, a Decision Memorandum for MCRD Parris Island will 

be prepared to document the decision-making process, including all necessary background information 

and all criteria required for making a decision. Additionally, the Technical Memorandum will contain a 

recommendation. The Technical Memorandum will be issued to MCRD Parris Island Partnering Team 

composed of representatives of the Depot, the Navy, U.S. EPA, state, and contractors. A conference call 

or meeting will subsequently be scheduled to resolve the decision. Meetings will be held for decisions 

which require significant discussions between all parties. 

Upon resolution of all decisions, a Resolution Memorandum will be prepared documenting the final 

decision determined by the MCRD Parris Island Partnering Team. Both memoranda will be issued to all 

parties and placed in the project file. 
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A.l.O INTRODUCTION 

Appendix A provides methods and decision criteria for performing Human Health Risk Assessments 

(HHRAs) at individual sites within the Marine Corps Recruit Depot (MCRD) Parris Island, South Carolina. 

The objective of the HHRA is to determine whether concentrations of chemicals detected at the MCRD 

pose a significant threat to potential human receptors under current and/or future land use. The potential 

risks to human health are estimated based on the assumption that no actions will be taken to control 

contaminant releases. 

Appendix A contains the general methodologies and detailed site information used to evaluate human 

health risks at the MCRD. Current U.S. EPA risk assessment guidance and Region 4 supplements were 

primarily used to develop the framework contained in this section. These documents are referenced in the 

appropriate sections and at the end of this Appendix. 

A.l.l Background/Chemical Release 

Details of the history of Marine Corps Recruit Depot Parris Island, including activities involving the release 

of chemicals, are provided in Volume I of the Master Work Plan (Naval Facilities Engineering Command, 

June 1996) and in the Initial Assessment Study (Naval Energy and Environmental Support Activity, 

September 1986). Based on a review of the activities and extent of known (or potential) chemical 

releases, recommendations as to appropriate actions to be taken for the various sites were made in these 

two documents. Briefly, MCRD Parris Island has served as a Marine Corps training base since 1909 and 

has supported activities commonly associated with large military bases. Many of the areas of concern are 

landfills or spill sites that have received trash, incinerator ash, construction debris, fuels, oils, solvents, and 

metal-containing wastes. Before modern waste disposal practices were put into action, direct releases to 

land and/or water were likely. 

A.l.2 Land and Water Use 

A.1.2.1 Current and Future Land Use 

The MCRD Parris Island is an active military base and will continue to be in the foreseeable future. 

Besides typical military training and support uses (discussed elsewhere in this and other related 

documents), the land serves as a residence for recruits, staff, and their families. There are numerous 

recreational facilities, including tracks, tennis courts, ball fields, and a golf course. Forested areas serve 

as a habitat for wildlife and, therefore, could support hunting activities. Because the Depot is on an island, 
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there are no development or nonmilitary residential areas nearby. The nearest mainland development is 

3 miles to the southwest. 

A.1.2.2 Current and Future Groundwater Use 

According to the Initial Assessment Study (Naval Energy and Environmental Support Activity, September 

1986) the water of the surfrcial aquifer and the deeper Tertiary Limestone Aquifer is of poor quality 

(contaminated with salt water, naturally-occurring organics, and other materials). Moreover, the surficial 

aquifer may be contaminated with products from Depot activities. Residents outside the Depot use the 

Tertiary Limestone Aquifer as a water source, and it is believed that this portion of the aquifer is 

geologically isolated from the portion under the Depot. Additionally, the Initial Assessment Study suggests 

that the surficial aquifer may be isolated from the deeper aquifer by the low permeability Hawthorn 

Formation, which potentially acts as a confining layer. 

However, documentation of the groundwater classification and lack of movement of water between the 

aquifer is not available, therefore, sampling will be conducted, first in the surficial aquifer. If contamination 

is found there, the confining layer will be evaluated for permeability. If this layer is not found to be 

sufficiently permeable to protect the deeper aquifer, sampling will be conducted in the Tertiary Limestone 

Aquifer to determine its water quality. Results will be documented in a technical memorandum. 

Because the groundwater classification is undocumented at the present time, groundwater exposure will 

be included as a potential pathway for human exposure. As such, the groundwater would be assumed to 

be available for drinking, bathing/showering, cleaning (dishwashing, clotheswashing, etc.), and watering. 

Although there does not appear to be such groundwater use currently on the Depot, future residents will 

be considered for this pathway. If it is determined that the groundwater is unusable, the groundwater 

pathway will be removed from the human health risk assessment. 

A.1.2.3 Current and Future Surface Water Use 

Surface water in the MCRD Parris Island area consists of storm sewers, marshes, streams, and creeks. 

These waters flow into the nearby Broad and Beaufort rivers. Because of the abundant finfish and 

shellfish on the Depot and surrounding waters, private and commercial fishing is common in the area. 

These waters are also routinely used for recreational boating (and possibly waterskiing) on and off the 

Depot. Swimming and wading also occur in the immediate area. It is assumed that military training 

occurs in some of the bodies of water, especially in marshes and streams. 
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A.1.2.4 Decision Process 

Since the extent of media contamination is not known, the risk assessment process will be conducted in a 

series of steps, with a number of decision points. The sequence is presented in Figure A-l. Essentially, 

site-specific data and the results of the risk analysis will be closely examined at each step to determine 

whether further analysis should be required. The four steps in this process are as follows: 

1. Preliminary Review of Environmental Setting/Land Use 

2. Preliminary Contaminant Screening (Qualitative) 

3. Complete Remedial Investigation/Feasibility Study 

4. Determination of Remediation Requirements 

The first decision point involves review of detailed site use and contaminant release information. If there is 

no evidence of, or potential for, complete exposure pathways for known toxic chemicals, a “No Further 

Action” (NFA) recommendation will be submitted to the Navy. Otherwise, a preliminary qualitative 

screening will be required as described below. 

A.2.0 PRELIMINARY QUALITATIVE SCREENING 

In this step, analytical data available as a result of limited preliminary site sampling will be compared to 

toxicity screening criteria and background concentrations to determine the need for further risk analysis. 

Maximum detected concentrations will be compared to screening criteria as noted in the following 

paragraphs. This process is similar to that used for selection of chemicals of potential concern (Section 

A.3.1.2), but is conducted on a much more limited basis (fewer criteria, smaller set of analytical data, etc.). 

If the criteria are exceeded, further action will be required. 

A.2.1 Preliminary Toxicity Screening Criteria 

Site-specific chemical concentrations determined in preliminary sampling will be compared to several 

screening parameters to determine whether they are significant and potentially pose hazards to human 

health. Perhaps the most critical of these parameters is the risk-based concentrations (RBC) presented 

by U.S. EPA Region 3 and shown in Attachment A.1 (see discussion in Section A.3.1.2). The maximum 

detected concentration for each chemical in each medium will be compared to the residential screening 

values determined at a risk level of 1 x 10-6 of hazard quotient of oil. Screening for essential nutrients in 

all media should be based on professional judgment. If none of the contaminant concentrations exceed 

these values, further evaluation should not be necessary. A number of other criteria, especially those 

considered ARARs (“applicable or relevant and appropriate requirements,” such as water quality 
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DECISION POINTS FOR HUMAN HEALTH RISK ASSESSMENT 
MCRD PARRIS ISLAND, SC 

Preliminary Review of Environmental Setting/Land Use (Develop Preliminary Site Model) 

Facility History 
Current/Future Use 
Known Contaminants by Medium 
Fate/Transport of Contaminants 
Toxicity of Contaminants 
Potential Receptors 
Potential Pathways 

Are there complete pathways of exposure for identified toxic contaminants? 

Yes. Decide Need for Removal Action. 
Go to Step 2. 

No. Confer with Navy, U.S. EPA 
Region 4, and South Carolina 
Department of Health and 
Environmental Control (SCDHEC). 
Further action may not be required. 

Preliminary Contaminant Screening (Qualitative) 

Data Evaluation and evaluation of data quality 
Summary of Detected Contaminants and 
Background Selection/Evaluation 
Comparison of Contaminant Concentrations to screening criteria 

Are there contaminants present that exceed the screening criteria? 

Yes. Decide Need for Removal Action. No. Confer with Navy, U.S. EPA 
Go to Step 3. Region 4 and SCDHEC. Further action 

may not be required. 

Complete Remedial Investigation (Baseline Risk Assessment) 

Data Evaluation 
Toxicity Assessment 
Exposure Assessment 
Risk Characterization 
Uncertainty Analysis 
Determination of Chemicals and Areas of Concern 
Development of Remedial Goal Options (RGOs) 

Are there contaminants present that will present significant risk in one or more 
exposure scenarios? 

Yes. Decide Need for Removal Action. 
Go to Step 4. 

No. Confer with Navy, U.S. EPA 
Region 4, and SCDHEC. Further action 
may not be required. 

Prepare Feasibility Study and Determine Remediation Requirements 

Decision of Possible Modeling Requirements 
Determination of RGOs 
Risk Management 
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standards or maximum contaminant levels) may be used for comparison with detected chemical 

concentrations, especially if appropriate RBCs are not available and/or if ARARs aid in deciding on further 

action. The use of ARARs for screening will be confirmed with U.S. EPA Region 4 as site-specific data 

are reviewed. 

The second decision point will follow the preliminary screening and will determine whether any specific 

onsite chemical concentrations exceed the screening criteria. If not, an NFA recommendation will be 

submitted to the Navy and to U.S. EPA Region 4. Otherwise, a complete baseline human health risk 

assessment will be required for any involved media and exposure pathways. 

A.2.2 Backnround Chemical Concentrations 

Background concentrations for chemicals detected at the MCRD Parris Island will be used to provide 

baseline data necessary to determine whether site-specific chemical concentrations are attributable to 

activities at the facility or simply represent anthropogenic or naturally occurring background conditions. 

Background samples will be collected from areas which are not suspected of being impacted by 

operations at the MCRD. Surface soil (O-12 inch depth) samples will be proposed at these locations in the 

site-specific sampling plans and will be analyzed for the entire set of analytes proposed for site-specific 

chemicals, Background data will be reviewed carefully for consistency of soil type and for the presence of 

unexpected contaminants. Results from the background sampling will be grouped for individual sites, but 

may be pooled as baseline data for the entire facility if considered to be more appropriate. 

Background groundwater quality data will be generated to determine the impact of the facility on both the 

shallow and the deeper aquifers. Existing wells or additional monitoring wells (as needed) upgradient to 

areas of known or suspected contamination will be sampled and analyzed for chemicals on the site 

specific target analyte list. These data may be used as baseline data for the MCRD Parris Island. For 

background surface water sampling, upstream samples should be taken for each specific site evaluated. 

Onsite chemical concentrations will be compared to background data to determine whether constituent 

concentrations are site-related or simply a reflection of background conditions. Upon agreement with the 

South Carolina Department of Health and Environmental Control (SCDHEC) and U.S. EPA Region 4, 

elaborate statistical procedures should not be required for this process. Twice the average background 

concentration from each medium will be compared to the maximum site concentration. Usually, this 

comparison is conducted only with inorganic chemicals. 
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A.3.0 BASELINE HUMAN HEALTH RISK ASSESSMENT 

In conjunction with other factors, the results of the risk assessments performed at MCRD Parris Island will 

be used by the Navy, the SCDHEC, and U.S. EPA Region 4 to determine whether corrective measures 

are required at any site under investigation. A Baseline Risk Assessment will be completed for sites 

identified through the preliminary screening process as presenting a potential risk to human health. 

This section presents the methodology that will be followed for the human health risk assessment (HHRA) 

of sites under investigation at MCRD Parris Island. The methodology presented incorporates the following 

Navy and U.S. EPA requirements and guidelines: 

U.S. EPA, May 1989. Exposure Factors Handbook. EPA/600/8-891043 (updated June 

1995 as an external review draft; EPA/600/P-951002A). 

U.S. EPA, December 1989. Risk Assessment Guidance for Super-fund - Volume I - 

Human Health Evaluation Manual (Interim Final). EPAI540/1-891002. [RAGS] 

U.S. EPA, March 25, 1991. Risk Assessment Guidance for Superfund - Volume I - Human 

Health Evaluation Manual - Supplemental Guidance - Standard Default Exposure Factors 

(Interim Final). OSWER Directive 9285.6-03. 

U.S. EPA, December 1991. Human Health Evaluation Manual, Part B: Development of 

Risk-based Preliminary Remediation Goals. Publication 9285.7-01 B. 

U.S. EPA, January 1992. Dermal Exposure Assessment: Principles and Applications. 

EPA/600/8-91/011 B. 

U.S. EPA, August 18, 1992, Risk Assessment Guidance for Super-fund Volume 1. Human 

Health Evaluation Manual, Draft Supplemental Guidance, Dermal Risk Assessment Interim 

Guidance. 

U.S. EPA, November 1995. Supplemental Reqion 4 Human Health Risk Assessment 

Guidance. 

These documents will be used in conjunction with any revisions, supplements, memoranda, etc., as well 

as onsite observations, to prepare a detailed risk assessment for the selected sites. 
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The following components of human health risk assessment will be addressed in the baseline risk 

assessment: 

. Data Evaluation 

l Toxicity Assessment 

l Exposure Assessment 

l Risk Characterization 

l Development of Risk-Based Remedial Options 

These components are discussed in Sections A.3.1, A.3.2, A.3.3, A.3.4, and A.3.5, respectively. 

A31 Data Evaluation 

This section of the Baseline Risk Assessment will identify the environmental data available for baseline 

risk assessment, present the criteria for the selection of chemicals of potential concern (COPCs), and 

identify COPCs for sites under investigation. 

A.3.1.1 Use of Analytical Data 

The results of comprehensive environmental sampling conducted at the selected sites will be critical to the 

baseline risk assessment. Historical data and data collected during the current phase of investigation will 

be summarized in the sections preceding the risk assessment report (i.e., narratives describing the nature 

and extent of contamination). 

All data will be validated in accordance with the guidance contained in the following documents (details of 

the data validation protocol appear in the Master Quality Assurance Plan located in the Master Work Plan, 

Volume II): 

. Naval Facilities Engineering Service Center, February 1996. Navy Installation Restoration 

Laboratory Quality Assurance Guide. 

l U.S. EPA, February 1994a and b. U.S. EPA Contract Laboratory Program National 

Functional Guidelines for Oroanic and lnorqanic Data Review. OSWER 

Publications 9240.1-05-01. EPA-546/R-94-01 2 and EPA-546/R-94-01 3. 
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Additionally, all method-specific quality control criteria will be considered in the data validation process. 

Data validated and determined to be acceptable in accordance with protocols outlined in the 

aforementioned U.S. EPA guidelines will be evaluated in the baseline risk assessment. 

A.3.1.2 Chemicals of Potential Concern (COPCs) 

The COPCs for MCRD Parris Island have not yet been determined. It is known that MCRD Parris Island 

generated, treated, and stored hazardous and nonhazardous materials. Waste-generating activities 

included training exercises (using fuels, solvents, explosives, munitions), construction, painting, dry 

cleaning, pesticide use, and equipment maintenance. Wastes generated from these activities were placed 

into landfills, treated, stored, or sometimes spilled. Site-specific details on chemical use and waste will be 

incorporated into the work plans for individual sites and are presented in Volume I of the Master Work Plan 

(B&R Environmental, 1997) and in the Initial Assessment Study (Naval Energy and Environmental Support 

Activity, September 1986). 

The following factors will be considered in the selection of COPCs for human health risk assessment: 

. Nature, frequency, and distribution of the chemicals 

l Chemical toxicity. 

l Comparison with background levels 

l Chemical structure. 

A.3.1.2.1 Nature, Frequency, and Distribution 

The initial list of COPCs will include any chemical detected at least once in validated environmental 

samples available for a site. For any data which have qualifiers, it will be decided whether the qualified 

data should be retained. Data will not be eliminated based on “J” qualifiers. Next, chemicals will be 

eliminated as COPCs based on comparison to blanks (U.S. EPA, Region 4, November 1995). Tentatively 

identified compounds (TICS) will be retained for the screening process, and eliminated only if they meet 

the criteria for eliminating other chemicals, 

A.3.1.2.2 Chemical Toxicity 

The initial list of detected chemicals will then be screened on the basis of toxicity. The maximum 

concentration of a chemical detected in an environmental medium will be compared to the risk-based 

concentrations (RBCs) for that chemical. RBCs have been determined for cancer risk levels of 1 x 10” 
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and noncancer (hazard quotient) levels of 1.0 and are presented in the most recent version of the U.S. 

U.S. EPA Region 3 Risk-Based Concentration Table. This table appears in Attachment A.l. The values 

in the RBC table will be divided by 10 for noncarcinogens to screen to the more conservative risk level of 

0.1. Chemicals detected in groundwater will be retained as COPCs if the maximum concentration 

detected exceeds the RBC for tap water. The maximum concentrations of chemicals detected in soil or 

sediment will be compared to Region 3 RBCs for soil ingestion - residential. Soil screening levels for 

transfer to air or groundwater may be used in situations where such transfers are of concern. Chemicals 

with concentrations exceeding these RBCs will be retained as COPCs. For construction worker 

scenarios, the industrial soil RBC will be used for comparison with subsurface soil chemical 

concentrations. For chemicals without RBCs for the exposure scenarios listed above, the chemicals will 

be retained as COPCs if they have not been appropriately eliminated on some other basis. 

Concentrations (maximum) of chemicals detected in surface water will be compared to the Water Quality 

Standard (WQS) for human health (consumption of water and organisms) and the chemicals retained as 

COPCs whenever the standards are exceeded. The WQSs are presented in Attachment A.2. If WQSs 

are not available for detected chemicals, comparisons may be made to the U.S. EPA Region 3 tap water 

RBCs, or other state or federal water quality standards (such as maximum contaminant levels), as 

approved by U.S. EPA Region 4. 

For a few chemicals, the RBCs are based on carcinogenic endpoints but they would be more 

conservatively screened as noncarcinogens based on an HQ of 0.1. In these cases, the noncarcinogenic 

RBC should be calculated by the methods that accompany the RBC tables. These chemicals include 

captafol, epichlorohydrin, hexachloroethane, hexachlorobutadiene, and 2,4,6-trinitrotoluene. 

If fish tissue and ambient air sample data are applicable and available for a site, COPC screening levels 

will also be developed for these matrices based on input parameters presented in the current U.S. EPA 

Region 3 RBC Table. Estimated finfish/shellfish tissue concentrations may also be calculated by 

multiplying measured surface water concentrations in mg/L by the Bioconcentration Factor (BCF) in liters 

per kilogram (L/kg), obtained from literature sources. 

A.3.1.2.3 Comparison with Essential Nutrient List and Backqround Levels 

Screening of essential nutrients (calcium, chloride, iodine, magnesium, phosphorus, potassium, and 

sodium) will be conducted and will be based on professional judgment, Typically, these chemicals will not - 

be retained as COPCs unless present at relatively high levels. Consultation with the U.S. EPA Region 4 
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Office of Health Assessment will be contacted before elimination of such chemicals occurring at high 

concentrations. 

Inorganic COPCs will also be selected based on a comparison of site-specific chemical concentrations to 

background chemical concentrations. Comparisons will be made between the maximum concentration of 

the site-specific chemical and twice the mean of the background chemical concentration. The results of 

the background comparison will be documented in the risk assessment report. If judged to be useful for 

the risk assessment process, risks due to background concentrations may be quantified and presented in 

the appendix to the risk assessment report. 

A.3.1.2.4 Chemical Structure 

Generally, chemicals closely related to other materials selected as COPCs should also be selected as 

COPCs, especially if the toxic effects are similar. For example, if a polycyclic aromatic hydrocarbon 

(cPAH) is chosen as a COPC, other cPAHs should be selected as well. On the other hand, chemicals 

without available screening levels may be screened through the use of values for similar (surrogate) 

chemicals if approved by SCDHEC and U.S. EPA Region 4. 

A.3.1.2.5 Evaluation of Lead 

RBCs are not calculated for lead, since the U.S. EPA has not derived toxicity values for this chemical. 

However, recommended screening levels are available for lead in soil and these values will be used in the 

COPC selection process. Guidance from the Office of Prevention, Pesticides, and Toxic Substances 

(OPPTS) and the Office of Solid Waste and Emergency Response (OSWER) recommend 400 milligrams 

per kilogram (mg/kg) as the lowest screening level for lead-contaminated soil in a residential setting where 

children are frequently present (U.S. EPA, July 14, 1994a and b). The Safe Drinking Water Act action 

level of 15 micrograms per liter (pg/L) will be used to screen lead found in groundwater. If these screening 

levels are exceeded, the Integrated Exposure Uptake Biokinetic (IEUBK) model will be used to assess 

lead exposures to children up to 7 years old (U.S. EPA, February 1994a). 

A.3.2 Toxicity Assessment 

This section presents the toxicity assessment (also known as dose-response assessment) component of 

the human health risk assessment. The toxicity assessment is an important component of the risk 

assessment because it focuses on the relationship between the dose of a compound (amount to which an 

individual or population is exposed) and the potential for adverse health effects resulting from exposure to 

that dose. This phase of the risk assessment will: 
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. Provide toxicity profiles for the COPCs as an appendix to the report. These profiles will summarize, 

qualitatively, the weight of evidence suggesting that there is a potential for adverse noncarcinogenic 

and carcinogenic health effects if human receptors are exposed to the COPCs. (The actual potential 

for adverse effects will be dependent upon the magnitude of the exposure). Profiles will include a 

short description of all known effects, including the critical effect, and the concentration below which 

adverse effects in humans are not expected. This information will be provided to the extent that it is 

available. 

. Provide the toxicity criteria that will be used in the risk characterization component of the risk 

assessment. Potential carcinogenic effects are estimated using the Cancer Slope Factor (CSF). The 

CSF is an upper-bound lifetime probability of an individual developing cancer from exposure to a given 

concentration of a carcinogenic chemical. The toxicity criterion used to evaluate noncarcinogenic 

health effects is the Reference Dose (RfD). It is defined as an estimate of a daily exposure level that 

is unlikely to cause deleterious effects during a lifetime. In certain instances (e.g., construction worker 

scenarios), subchronic RfDs are used in characterizing noncarcinogenic effects from shorter exposure 

periods. Wherever possible, the basis (organs and effects) for the cancer slope factors and reference 

doses will be presented, along with uncertainty/modifying factors and confidence levels. In some 

instances, with approval of SCDHEC and/or U.S. EPA Region 4, toxicity criteria from surrogate 

chemicals may be used if data are not available for selected COPCs. 

l Present toxicity criteria in table format in the manner recommended in the Supplemental Guidance to 

RAGS: Human Health Risk Assessment Bulletin No. 2 (U.S. EPA, Region 4, May 1995). 

. Provide federal and state standards and criteria that will be used to qualitatively evaluate chemical 

concentrations detected in an environmental media. 

The toxicity criteria will be obtained primarily from the following sources: 

l The U.S. EPA Integrated Risk Information System (IRIS), the primary source of toxicity criteria. 

l The U.S. EPA Health Effects Assessment Summary Tables (HEAST). 

If toxicity criteria are not available in IRIS or HEAST, other toxicity criteria presented in the U.S. EPA 

Region 3 RBC tables (from sources such as the U.S. EPA’s National Center for Environmental 

Assessment--NCEA) may be used. In some cases, data may be available from the Agency for Toxic 

Substances and Disease Registry (ATSDR) or the World Health Organization (WHO). Because there is 
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high uncertainty associated with some of the available values not currently listed in IRIS or HEAST, the 

decision to use such values will be made on a chemical-by-chemical basis with consultation with U.S. EPA 

Region 4 Office of Technical Services (OTS). The uncertainty section will discuss those COPCs lacking 

toxicity criteria. 

A.3.2.1 Toxicity Criteria for Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHs) and 
Chlorinated DioxinslFurans 

The Toxicity Equivalence Factor (TEF) approach will be used to evaluate carcinogenic polycyclic aromatic 

hydrocarbons and chlorinated dibenzo-p-dioxins and furans detected in the environmental media. This 

approach, along with individual TEFs, is described in the U.S. EPA Region 4 Human Health Risk 

Assessment Guidance (Bulletin 2). For the cPAHs, TEFs are based on the relative potency or each 

compound compared to benzo(a)pyrene. For the chlorinated dibenzo-p-dioxins and furans, TEFs are 

based on the toxicity of 2,3,7,8-tetrachlorodibenzodioxin (TCDD). The TEFs will be used to convert 

concentrations of each dioxin and furan congener, and each cPAH to toxic equivalents (TEQs) of TCDD 

and BaP, respectively. The modified values will be carried through the risk assessment process. 

A.3.2.2 Toxicity Criteria for Chromium 

Toxicity criteria are available for hexavalent and trivalent chromium; hexavalent chromium is the more 

toxic form. Chromium speciation may be conducted for environmental media sampled at MCRD Parris 

Island to provide hexavalent and trivalent chromium concentrations. Otherwise, it will be assumed that 

chromium present in environmental media occurs in the hexavalent state. Information on metal speciation 

in environmental media appears in the Toxicological Profile for Chromium (ATSDR, February 1992). The 

toxicity criteria for hexavalent and trivalent chromium will be used accordingly. 

A.3.2.3 Toxicity Criteria for the Dermal Route of Exposure 

For the evaluation of dermal exposures, oral toxicity values are usually used and are adjusted from 

administered to absorbed doses by the method described in RAGS (Vol. I, Part A) (U.S. EPA, 

December 1989). Available published absorption efficiencies will be used whenever possible. Otherwise, 

the U.S. EPA Region 4 default values will be used (80 percent for volatile organic chemicals, 50 percent 

for semivolatile organic chemicals, and 20 percent for inorganic chemicals). The gastrointestinal 

absorption factors used to derive the toxicity criteria will be documented and the references provided. 
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The following equations apply in the derivation of dermal toxicity values: 

where: ABSGI = absorption efficiency in the gastrointestinal tract 

A.3.3 Exposure Assessment 

This section of the baseline risk assessment evaluates the potential for human exposure to the COPCs 

identified in the environmental samples collected at sites under investigation. The exposure assessment 

phase will: 

l Briefly characterize the environmental setting, identify sources of contamination, and note the 

environmental media to be evaluated in the quantitative risk assessment for each area. 

l Provide information on the current and anticipated future land, groundwater, and surface water use at 

MCRD Parris Island. 

. Develop conceptual site models which outline how potential receptors may contact contaminated 

source areas or environmental media. 

. Provide exposure point concentrations for each environmental medium evaluated in the exposure 

assessment. 

l Quantify exposure in terms of mass of substance in contact with the body per unit body weight (mg/kg 

- day). 

A.3.3.1 Characterization of Environmental Setting and Contamination 

A brief summary section describing the environmental setting, discussing the suspected sources of 

contamination, and noting the contaminated environmental media will be provided in the risk assessment 

narrative for the individual sites. Detailed information has been provided in Volume I of the Master Work 

Plan and will also appear in specific work plans. 
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A.3.3.2 Land, Groundwater, and Surface Water Use 

An understanding of the current and anticipated future land, groundwater, and surface water use patterns 

at and in the vicinity of MCRD Parris Island is critical to the exposure assessment of COPC concentrations 

at the sites under investigation. The information presented in Section 1.2, Volume I of the Master Work 

Plan, the Initial Assessment Study, and other sources pertaining to individuals sites will be included in the 

risk assessment methods section of the report and will be considered in the construction of a plausible 

conceptual model. 

A.3.3.3 Conceptual Site Model(s) 

The conceptual site model(s) will appear in the methodology section of the baseline risk assessment 

report. These models serve as guides to the risk assessment process by identifying exposure pathways 

by which an individual human receptor or a population may be exposed to source areas or environmental 

media at each site under investigation at MCRD Parris Island. 

A preliminary conceptual site model for MCRD Parris Island is provided in Figure A-2. The model will be 

updated as new chemical occurrence and distribution information or receptor information becomes 

available and may be expanded to more than one model if needed. The information upon which this 

model is based is summarized as follows: 

l Historically, much of the available land at MCRD Parris Island has been used directly for training of 

military personnel, and related activities (construction, equipment use and servicing, detonation of 

explosives, fuel and chemical storage, etc.). These activities have resulted in generation of chemical 

wastes. 

. It is anticipated that this area will continue to be used for training and other military purposes in the 

future. 

l On-property base housing for military personnel and their families exists on the northern area of the 

base. 

l Historically and currently, areas on and surrounding the base have been used for recreational 

purposes, including waterways used for swimming and fishing. 
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. The initial assessment of the MCRD has indicated that neither the surficial nor the deeper aquifer is 

usable as a potable water source. However, this has not been adequately documented, and 

groundwater will be evaluated for potability and, potentially, for risk to human health. 

In general, the following exposure scenarios are plausible under current and/or future land use for sites 

under investigation at MCRD Parris Island: 

. Maintenance workers and full-time employees may be exposed to site media while performing 

maintenance activities (e.g., mowing, landscaping), site inspections, or daily duties. Typically, these 

two classes of receptors will be evaluated for exposure to surface soil (and possibly airborne soil 

particulates) only. Exposure to groundwater will not be evaluated for these receptors because shallow 

groundwater at MCRD is not used as a potable water supply under current conditions and will be 

considered separately for potential future residential use. Exposure to surface water and sediment is 

expected to be minimal for these receptors. Exposure incurred by property workers would be very 

work-task dependent. Office workers may be minimally exposed to site-related contamination when 

compared to grounds keepers or workers performing industrial tasks. 

l Military personnel are likely to be exposed to surface water, sediment, and surface soils. In 

particular, the military recruits and instructors are likely to be exposed through this pathway due to the 

nature of training exercises. Exposure is likely to be of short duration; however, the exposure could 

be quite intense. Exposure to groundwater will not be evaluated for these receptors because shallow 

groundwater at MCRD is not used as a potable water supply under current conditions and will be 

considered separately for potential future residential use. 

. Individuals (construction workers) who may contact surface and subsurface soils while excavating 

will be evaluated for exposure to surface soil (and possibly airborne soil particulates), subsurface soil, 

and, if applicable, surface water/sediment, Dermal exposure to shallow groundwater may also be 

possible for this receptor. The determination of whether this exposure will be evaluated in the 

quantitative risk assessment will be made on a site-by-site basis using information on the depth to 

grou.ndwater and the occurrence and distribution of chemicals in groundwater. 

l As applicable to individual sites, offsite residents (military personnel and their families) will be 

evaluated as potential receptors. They will be assumed to live on the MCRD Parris Island property 

but outside the specific site of concern. Residents will be assumed to be exposed to surface soil (and 

possibly airborne soil particulates). There are no off-Depot residents in the general vicinity of the 
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MCRD who would be expected to be exposed to site media. Exposure to groundwater contaminants 

will be evaluated for future scenarios although groundwater is not currently used because of its 

questionable quality. A resident may also contact contaminants via ingestion of vegetables raised on 

surface soils in the vicinity of a potentially contaminated site. Typically, residents would be expected 

to live at the MCRD for two tours of duty, each tour lasting 3 years. However, permanent residents 

should also be considered. 

l Unless a site is physically restricted or located in a highly remote or secured area, individuals may 

trespass on the site and come in contact with site media. Adolescent trespassers from ages 7 to 16 

years will be evaluated for infrequent exposure to surface soil (and possibly airborne soil particulates), 

surface water, and sediment. Small children (6 years or younger) are not included in this receptor 

group because they are expected to be supervised by an adult. 

l MCRD and/or nearby waterways are resources for aquatic life, recreational activities involving water 

contact, and/or shellfish harvesting. Adult and adolescent recreational users will be considered as 

potential receptors at specific sites. This receptor group will be evaluated for exposure to SurfaCe 

water and contaminated finfish/shellfish. Anticipated exposure to surface soil is assumed to be 

relatively insignificant for this receptor, although minimal exposure may occur during activities such as 

golf or baseball. 

A.3.3.4 Exposure Pathways/Exposure Point Concentrations 

The preliminary conceptual site model presented in Figure A-2 outlines the exposure pathways by which 

an individual or population may be exposed to chemicals originating at a site under investigation. Actual 

or potential exposures at MCRD will be determined based on the most likely pathways of contaminant 

release and transport, as well as human activity patterns. A complete exposure pathway has three 

components: (1) a source of chemicals that can be released to the environment; (2) a route of 

contaminant transport through an environmental medium; and (3) an exposure or contact point for a 

human receptor (an exposure route such as ingestion, dermal contact, or inhalation). This section of the 

risk assessment identifies the exposure pathways by which human receptors may contact site-related 

chemicals and presents the methodology that will be used to determine the exposure point concentration. 

Site specific information identifying exposure pathways will be included in individual work plans. 

A.3.3.4.1 Groundwater 

Evaluation of the groundwater exposure pathways is an important component of the baseline risk 

assessment. At MCRD Parris Island, there is potential for contamination of the surficial aquifer, but its 
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shallow depth and geographic isolation from other land masses may prevent migration of contaminants to 

offsite regions which use the aquifer as a potable water source. The Depot does not currently use this 

aquifer for its water because of the potential for salt water intrusion and its high sulfur content. The 

deeper aquifer (Tertiary Limestone Aquifer) is believed to be isolated from the surficial aquifer under the 

Depot. Sampling will be conducted in the surficial aquifer and potentially in the tertiary aquifer to 

determine water quality. 

The presence of COPCs in onsite and offsite monitoring wells needs to be evaluated. If COPCs are 

present, the mechanism(s) operating to transport contaminants from waste source areas to groundwater 

will be identified. The following transport mechanisms are possible: 

l Leaching or solubilization of chemicals from surface and subsurface soils via infiltrating surface water 

or shallow groundwater and subsequent transport via groundwater. 

. Percolation of bulk liquid wastes from underground tanks, fuel or waste lines, or impoundments. 

Groundwater could be considered a medium of concern unless eliminated on the basis of planned 

sampling. The most important receptors for groundwater would be residents who in the future could use it 

for drinking, bathing, cleaning, and watering plants. Thus, exposure routes would include ingestion, 

dermal contact, inhalation (while showering), and consumption of vegetables, If the groundwater is found 

to be unusable, most potential receptors may be eliminated from the human risk assessment. An 

exception would be the construction worker who may encounter groundwater (dermal contact) during 

excavation activities. 

Existing and additional monitoring wells for the site under investigation will be used for groundwater 

sampling. Measured contaminant concentrations in groundwater will be used to determine the exposure- 

point concentration for the receptor of concern. The exposure-point concentration will be based on the 

methodology outlined in Section A.3.3.5. 

A.3.3.4.2 Soil/Sediment 

The evaluation of the soil exposure pathways is an important component of the MCRD Parris Island 

baseline risk assessment because direct contact with surface soils is one of the most plausible 

mechanisms by which human receptors (e.g., military personnel workers, residents, trespassers) may 

contact site-related chemicals. 
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The IAS has indicated that fuels, heavy metals, various solvents, etc. have probably been released to 

surface and subsurface soils at several sites of the MCRD. The presence of chemicals in soil indicates 

that one or more of the following mechanisms are operating to transport chemicals from source areas to 

surface and subsurface soils: 

l Leaching or solubilization of chemicals from surface soils via infiltrating surface water to subsurface 

soils. 

l Percolation of bulk liquid wastes from underground tanks, fuel or waste lines, or impoundments to 

subsurface soils. 

l Bulk flow of liquid fuels/wastes from source areas to surrounding surface soils 

A primary exposure route at MCRD Parris Island would be incidental ingestion of soils from direct contact 

(during training exercises) or transferred from the hand to an article of food or a cigarette. Human 

exposure could also occur as a result of the consumption of crops grown on contaminated surface soil. 

Inhalation of organics volatilizing from soils or soil particulates would be an important exposure route when 

significant concentrations of chemicals are present, environmental conditions favor transfer from soils to 

air, and when the chemicals are toxic via the inhalation route of exposure. The dermal contact route of 

exposure may be significant for certain chemicals; however, a large uncertainty factor may be attached to 

the intake estimated for the dermal exposure route. 

Measured chemical concentrations in soils will be used to determine the exposure point concentration for 

receptors potentially exposed to surface and subsurface soils. For purposes of the exposure assessment, 

soil samples collected from 0 to 1 foot below ground surface will be considered as surface soil samples. 

Subsurface soils in the unsaturated zone will be considered as shallow subsurface. It is assumed that 

military personnel (during training exercises), on-property worker, on-property residential receptor, and 

trespasser will be exposed to surface soil contamination, It is assumed that a construction worker may be 

exposed to surface and shallow subsurface soil contamination. The exposure point concentration will be 

based on the available soil database. Volatilization factors and particulate emission factors will be used to 

estimate loading to the air. 

Under U.S. EPA Region 4 guidance, sediment is considered in human health risk assessment only for 

those periods when not covered by water. Thus, sediment will be evaluated in the same manner (and for 

the same receptors) as soil whenever site-specific data indicate that surface water (in ditches, creeks, 

marshes, rivers) does not cover it for some portion of the year. Sediment samples taken from the bottom 
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of permanent bodies of water will not be evaluated for human health risks, because it is assumed that the 

exposure would be minimal. Contamination of sediment would be assumed to result from transfer from 

surface water. 

A.3.3.4.3 Surface Water/Sediment 

Surface waters (and any associated sediments) are present in the drainage ditches, marshes, creeks, and 

rivers on-site or in the vicinity of MCRD Parris Island. The natural bodies of surface waters are habitats 

for shellfish and finfish and may be used for swimming, wading, and fishing. They intersect with the 

sutficial aquifer and, therefore, would be susceptible to contamination from the aquifer. Surface runoff 

from the Depot empties into nearby marshes and/or creeks. Wastewaters generated at MCRD are treated 

at the onsite water treatment facility prior to discharge to surface water bodies. 

The presence of site-related chemicals in surface water would indicate that one or more of the following 

transport mechanisms are operating: 

l Leaching or solubilization of chemicals from surface and subsurface soils via infiltrating surface water 

(i.e., rainfall) or shallow groundwater, subsequent transport via shallow groundwater, and discharge to 

surface water. 

. Bulk flow of chemicals/wastes from source areas to surface water bodies. 

l Surface water transport of eroded soil surface contamination from source areas to surface water 

bodies. 

Human receptors wading or swimming in surface water on or in the vicinity of MCRD Parris Island for 

recreational purposes (or trespassing) may be exposed to this medium via ingestion and dermal contact. 

Inhalation of organic chemicals volatilizing from surface waters would be a potential exposure route only if 

significant concentrations of volatile organic chemicals are present in surface waters. (It is unlikely that 

this exposure route will be evaluated quantitatively in the baseline risk assessment.) The dermal contact 

route of exposure may be significant for certain chemicals; however, a large uncertainty factor may be 

attached to the intakes estimated for the dermal exposure route. Ingestion of finfish and/or shellfish is a 

likely exposure scenario in the areas within and adjacent to the Depot. For sediment, U.S. EPA Region 4 

considers exposure to sediments for only those periods of time when sediments are not covered by water. 

As such, only exposed sediments will be considered. 
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Measured contaminant concentrations will be used to determine the exposure point concentrations for 

receptors potentially exposed to contaminated surface waters and sediments. The exposure point 

concentrations will be based on the available database and will be calculated using the methodology 

outlined in Section A.3.3.5. Modeling will not be used to estimate contaminant concentrations in surface 

waters. However, bioconcentration factors and biotransfer factors may be used to estimate COPC 

concentrations in fish tissue. 

A.3.3.4.4 Air 

Chemicals in soil, surface water, and groundwater may migrate to air via the following transport 

mechanisms: 

l Volatilization of organic compounds from exposed soils or surface waters. 

l Generation/transport of soil particulates via wind erosion or mechanical resuspension of soil 

particulates by construction activities. 

Human receptors (e.g., workers, residents, trespassers, recreational users) may be exposed to chemicals 

in the air via the inhalation route of exposure. However, the air exposure pathways are only considered 

significant when volatile organic compounds are prominent environmental contaminants, environmental 

conditions favor contaminant transfer from soils to air (e.g., the vegetative cover is sparse), or prominent 

contaminants are toxic via the inhalation route of exposure. Environmental transfer factors (e.g., 

volatilization factors, particulate emission factors) will be used to estimate the exposure point 

concentrations. The inhalation of chemicals transferred from soil to air will be evaluated quantitatively 

when a chemical has been identified as a COPC as a result of the comparison of the maximum detected 

concentration to the U.S. EPA Region 3 RBC for “Soil Screening Levels - Transfers from Soil to Air.” 

Additionally, if a COPC is selected because of any other pathway comparison, the COPC will be evaluated 

for the air pathway and all other pathways to arrive at the total risk from exposure to the media. 

A.3.3.5 Quantification of Exposure 

This section of the baseline risk assessment presents the methodology that will be used to estimate 

COPC intake by human receptors who may contact environmental media at MCRD Parris Island. 
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A.3.3.5.1 Reasonable Maximum Exposure (RME) vs. Central Tendency Exposure (CTE) 

Traditionally, exposures evaluated in the human health risk assessment were based on the concept of a 

Reasonable Maximum Exposure (RME) only, which is defined as “the maximum exposure that is 

reasonably expected to occur at a site” (U.S. EPA, December 1989). Central Tendency Exposure (CTE) 

assessment will not be performed unless it provides useful information for risk management decisions. 

The exposure concentration, which is calculated for COPCs only, is the arithmetic average of the 

concentration that is contacted over the exposure period. The 95 percent upper confidence limit (UCL), 

which is based on the distribution of a data set, is considered to be the best estimate of the exposure 

concentration for data sets with 10 or more samples (U.S. EPA, May 1992). The lesser of the 95 percent 

UCL of the arithmetic mean and the maximum detected value will be used as the exposure point 

concentration for all media, except groundwater, to assess RME and CTE risks (U.S. EPA, May 5, 1993). 

For data sets with less than 10 samples, the UCL is considered to be a poor estimate of the mean, and 

the exposure concentration will be defined as the arithmetic mean or maximum detection, depending on 

the exposure scenario to be evaluated. The exposure concentration for groundwater will be expressed as 

the arithmetic average of the wells in the highly concentrated area of the plume (U.S. EPA, November 

1995). 

Conventional statistical methods will be used to determine the distribution and UCL of a particular data set 

(U.S. EPA, May 1992). Detailed sample calculations, as well as general methodology for the statistical 

evaluation, will be presented in the site-specific risk assessment. Sample and duplicate analytical results 

will be averaged for statistical use. Nondetected data points will be utilized; in general, one-half the 

sample-specific detection limit will be employed for these analytical results. If the calculated 95 percent 

UCL exceeds the maximum detected concentration, the maximum will be used as exposure concentration 

in place of the UCL. 

A.3.3.5.2 Chemical Intake Estimation 

The methodologies and techniques which will be used to estimate exposure intakes are presented in this 

section. Intakes for the identified potential receptor groups will be calculated using current U.S. EPA risk 

assessment guidance (U.S. EPA, December 1989 and January 1992). Risk assessment spreadsheets 

will be appended to the site-specific assessment as support documentation. If CTE analysis is completed, 

a separate set of risk assessment spreadsheets will be prepared. 

Noncarcinogenic intakes will be estimated using the concept of an average annual exposure. 

Carcinogenic intakes will be calculated as an incremental lifetime exposure, which will assume a life 

089602/P A-23 CT0 0020 



Rev. 0 
03127198 

expectancy of 70 years. The following generic equation will be used to calculate estimated intakes (U.S. 

EPA, December 1989): 

where: I = 

C = 

IR = 

EF = 

ED = 

BW = 

AT = 

I = (C)(IR)(EF)(ED) / (BW)(AT) 

intake of chemical from medium (mg/kg/day) 

concentration of chemical in medium (e.g., mg/L) 

intake rate for medium (e.g., L/day) 

exposure frequency (dayslyr) 

exposure duration (yr) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/yr; 

for carcinogens, AT = 70 yr x 365 dayslyr 

Equations for several likely exposure scenarios and the relevant exposure assumptions regarding 

exposure are presented in Tables 1 through 9 of Attachment A.3. Sample calculations for intake and risk 

appear in Attachment A.4. Exposure dose assumptions and equations may be modified based on new 

pathway or receptor information. Professional judgment may also be required to be taken into account for 

assumptions made for some site-specific scenarios. 

A.3.4 Risk Characterization 

This section presents the risk characterization component of the baseline risk assessment. Risk 

characterization evaluates the potential for adverse health effects from exposure to COPC concentrations 

in environmental media by integrating information developed during the toxicity and exposure 

assessments. Cumulative cancer risk and hazard index values for each exposure pathway (medium, 

route, receptor) will be tabulated for the selected COPCs. Those COPCs that contribute significantly to a 

pathway with a cumulative cancer risk of greater than 1 .OE-4 or a non-carcinogenic hazard risk of 1 .O are 

considered to be chemicals of concern (COCs). The COPCs and COCs will be presented in accordance 

with U.S. EPA Region 4 guidance. Additionally, Remedial Goal Options (RGOs), media-specific cleanup 

levels for each COC, will be presented. These RGOs will be based on risk goals of l.OE-6, l.OE-5, and 

1 .OE-4 for carcinogenic COCs, and 0.1, 1 .O, and 3.0 for non-carcinogenic COCs. Risk estimates will be 

calculated using the algorithms presented in the U.S. EPA risk assessment guidance (U.S. EPA, 

December 1989). All exposure dose and risk characterization calculations will be presented in a series of 
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spreadsheets contained in the appendices of the baseline risk assessment report. These spreadsheets 

will be accompanied by hand-written sample calculations so that all numbers can be verified. The 

spreadsheets will include variables and intermediate calculations required for clarity and use of 

commercially available software. All risks will be presented to two significant figures in tables and text, 

and to one significant figure in the executive summary. The following paragraphs briefly summarize the 

methodology that will be used to estimate carcinogenic risk and noncarcinogenic hazards. 

A.3.4.1 Methodology for Estimation of Carcinogenic Risks 

Carcinogenic risks can be estimated by combining information on the strength or potency of a known or 

suspected carcinogen (Cancer Slope Factor) with an estimate of the individual exposure dose of a 

chemical. Lifetime carcinogenic risk, usually expressed as Incremental Cancer Risk (ICR) may be 

estimated as follows: 

Risk = CSF x Dose 

Where: 

CSF = Cancer Slope Factor (slope of the dose- 

response curve in (mg/kg-day)-‘). 

Dose = Amount of a chemical absorbed by a receptor in mg/kg-day. 

The equation presented above, however, is valid only at risk levels less than or equal to 1 x lo-*. When 

the risk estimate is expected to be greater than 1 x lo-*, an alternate equation, such as the following one- 

hit equation may be used to estimate risk (U.S. EPA, December 1989): 

Risk = 1 - exp(-Dose x CSF) 

The resultant risk value (e.g., 1 x lo6 or a l-in-l,OOO,OOO chance) can be applied to a given population to 

determine the number of excess cases of cancer that could be expected to result from exposure (e.g., 

1 x 1 O6 is one additional case of cancer in 1 ,OOO,OOO exposed persons). 

The total risk for exposure to multiple compounds is presented as the summation of the risk for the 

individual COPCs. Risks can be calculated in this manner under the following assumptions: 

l There are no antagonist/synergistic effects between chemicals. 

089602/P A-25 CT0 0020 



Rev. 0 
03127198 

l All chemicals produce the same result (cancer). 

. Cancer risks from various exposure routes are additive, if the exposed populations are the same (U.S. 

EPA, December 1989). The U.S. EPA has defined the range of 1 x lo4 to 1 x lo4 as the ICR “target 

range” for most assessments. Individual or cumulative ICRs greater than 1 x lo4 will not be 

considered protective of human health, while ICRs below 1 x lo6 will be regarded as protective. 

A.3.4.2 Methodology for Estimation of Noncarcinogenic Hazards 

Potential health risks resulting from exposure to noncarcinogenic compounds, expressed as hazard 

quotients (HQ), are estimated by the following equation: 

HQ = (Dose)/ (RfD) 

Thus, the intake dose calculated for an exposure is divided by the chronic reference dose (RfD) or, for the 

scenarios involving construction workers, the subchronic reference dose when available. The Dose/RfD 

ratio is not a mathematical prediction of the severity or probability of toxic effects; it is simply a numerical 

indicator of the potential for adverse effects, The summation of HQs for several compounds is referred to 

as the Hazard Index (HI). 

Conservatively, a total HI for any exposure route is calculated by summing the HQs for the individual 

chemicals of concern (U.S. EPA, December 1989). Initially, all HQs should be summed regardless of 

target organ affected to provide an indication of risks. An HI (or individual HQ) exceeding unity (1.0) 

indicates that there may be potential health risks associated with exposure. In subsequent evaluations, 

HQs pertaining to a particular target organ may be summed (i.e., the Dose/RfD ratios for those chemical 

affecting the liver opposed to those affecting the nervous system). 

A.3.4.3 Qualitative Risk Assessment 

A qualitative risk assessment will be performed for each area under investigation. The assessment report 

will compare (in tabular form) maximum COPC concentrations in groundwater and surface water to 

available federal Safe Drinking Water Act (SDWA), maximum contaminant levels (MCLs), maximum 

contaminant level goals (MCLGs), U.S. EPA Health Advisories, Federal Ambient Water Quality Criteria 

(AWQC) for the protection of human health, and any available State of South Carolina water standards for 

the protection of human health. Maximum COPC concentrations in soils will be compared to available 
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published soil screening levels. The narrative developed for the assessment will indicate when maximum 

COPC concentrations exceed these standards and criteria. The information presented will be used in 

conjunction with the results of the quantitative risk assessment to evaluate the need for environmental 

remediation. 

A.3.5 Uncertainty Analysis 

This section of the baseline risk assessment qualitatively discusses major uncertainties of the data 

evaluation, toxicity assessment, exposure assessment, and risk characterization. The analysis will focus 

on those uncertainties which have the greatest potential effect on the interpretation and use of baseline 

risk assessment results. The source of each uncertainty will be clearly defined. Additionally, it will be 

stated whether the uncertainty may result in over or underestimation of risk. 

A.3.6 Development of Risk-Based Remedial ODtions 

This section discusses section of chemical of concern (COCs) and the development of remedial goal 

options (RGOs). In general, the risk-based remedial options will be developed according to Supplemental 

Guidance to RAGS: Human Health Risk Assessment Bulletin No. 5 (U.S. EPA, Region 4, May 1995). 

A.3.6.1 Chemicals of Concern 

Chemicals of concern (COCs) are the COPCs that significantly contribute to a pathway in a use scenario 

for a receptor that either (a) exceeds a 1 x 10’ cumulative site cancer risk or b) exceeds a non- 

carcinogenic hazard index (HI) of 1. The carcinogenic risk level represents the summed risks to a 

receptor considering all pathways, media, and routes per land use scenario. The HI represents the total of 

the hazard quotients (HQs) of all COPCs in all pathways, media, and routes to which the receptor is 

exposed. 

Chemicals will not be considered as significant contributors to risk and not included as COCs if their 

individual carcinogenic risk contribution is less the 1 x 1 O6 and their non-carcinogenic HQ is less the 0.1. 

If the level of a chemical in a given medium exceeds a state or federal chemical-specific ARAR, that 

chemical should also be included as a COC. 
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A.3.6.2 Remedial Goal Options 

The baseline risk assessment will include a section that outlines the RGOs for the chemicals and media of 

concern. This section will include both ARARs and human health-based cleanup goals for all media 

considered. 

The RGO section will contain a table of media-specific cleanup levels for each COC in each land use 

scenario evaluated in the baseline risk assessment. The table will include cleanup levels for 1 x lo”, 1 x 

10e5, and 1 x 10”’ and cancer risk levels for each carcinogenic COC. Additionally, the table will also 

include cleanup levels for each non-carcinogenic COC at HQ levels of 0.1, 1, and 3. The cleanup levels 

will be presented for each COC in each medium and use scenario. The table will also contain any 

chemical-specific ARARs (federal and state), appropriate groundwater protection levels, state guidance 

concentrations, and other pertinent cleanup standard. 

RAGS, Part B is not used for the development of RGOs because it does not consider site-specific 

exposure information. Also, Region 3 RBCs will not be presented as RGOs. A sample RGO calculation is 

presented in Attachment A.5. 

A-4.0 REMEDIATION 

The third decision point will follow the baseline risk assessment, which will present carcinogenic and 

noncarcinogenic risk estimates for human receptors potentially exposed to contaminated environmental 

media. The results of the assessment will be used, in conjunction with other factors, to determine whether 

a feasibility study is necessary or whether no further action is recommended. 

Remedial goal options (RGOs) for chemicals and media of concern identified by the baseline risk 

assessment for MCRD Parris Island will include human health-based cleanup goals and ARARs for all 

media considered. As recommended by U.S. EPA Region 4, cleanup levels of 1 x 1O6, 1 x 10s5, and 1 x 

lOA should be considered for cancer risks, and HQ levels of 0.1, 1, and 3 should be considered for 

noncancer risks. RGOs may be calculated by the methods outlined by Region 4 (Supplemental Guidance 

to RAGS, U.S. EPA, November 1995). The RGOs will be useful in deciding necessary future remediation 

steps, if any, for MCRD Parris Island. It should be noted that identification of chemicals of concern is not 

necessarily an indication that remediation is required for a site under investigation. The decision to 

remediate or to declare that no action is necessary will be made by the Navy alter consultation and advice 

from SCDHEC and U.S. EPA Region 4. 
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ATTACHMENT A.1 

EPA REGION III RISK BASED CONCENTRATIONS 

(October 1997) 

Note: This attachment corresponds to the October 22, 1997 on-line version 

and is updated periodically. Copies are available from U.S. EPA Region 

Ill, 841 Chestnut Street, Philadelphia, PA 19107, or on the Internet at 

http://www.epa.gov/reg3hwmd/riskmenu.htm?=risk+guidance. 
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Sources- /=/R/S H=HEAST A=HEASTaMemafe W=Withdrawn from /R/S orHEAST 

E=EPA-NCEA Regronal Supporf pn 
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I Antimony and compounds 
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Aramite 

WI: 
T-- 

,- 

sional value 

CAS 
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67641 

75065 

75078 
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62476599 
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79061 

79107 

107131 

15972608 

1596845 
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1646884 

309002 
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67485294 

834128 

0 

591275 
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33089611 

7664417 
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Sources~ I=/RIS H=HEAST A=HEAST altemafe W=Wthdrawn from /R/S or HEAST 

E=EPA-NCEA RegionalSupportpn 

Contaminant 

Arsenic (as carcinogen) 
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Risk-BasedConcentrations 
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7 30E403 N 7.30E+02 II 270E+02 N 4lOE405 N 160Et04 N 

180E+03 N 180Et02 N 6.8OEtOl N l.OOE+05 N 3.90Et03 N I 
IOOE-02 E El 6lOE+Ol N 3.70EtOl N 1.40E401 N 200Et04 N 780Et02 N 

lOOE-02 t El 610E+Ol H 370EtOl N 140EtOl N 200E404 H 780Et02 N 

IOOE-02 E lzl 6.10E401 N 370EtOl N 140E+Ol N 2.00E+04 N 78OE+OZ N 

lOOE+OO I 370E404 N 370E403 N 140Et03 N l.OOE+06 N 78OEt04 N 

300Em03 H 

5OuE 04 I 571E-05 w 630E400 I - 

500E-01 I 

200E-03 I 860E-03 H 

130E-01 I 3.50E-03 H 

IOOE-01 I 370Et03 N 3.70Et02 N l.lOE+O2 N 

500E 03 , 180Et02 N 180EtOl N 68OE+OO N lOOE+04 N 390Et02 N 

IOOE-01 I Z.OOE-01 I q lOOE+03 N 730Et02 w 140Et02 N 200E+05 H 780Et03 N 

700E-04 I 57lE-04 E 130E-01 I 525E-02 I LXI 160E-01 c 120E-01 c 240E-02 c 440E401 c 496EtOO c 

IOOE 02 I 

IOOE-01 I I 

370E402 N 370E401 N 1.40EtOl N 200Et04 N 780E+02 N 

370E403 N 370Et02 N 14OE+02 N 200E+05 N 780Et03 N I 
2OOE-03 I I 730EtOl H 7.30EtOO N 2.70E+OO N 410Et03 N 160E+O2 HI 

690E-03 o 

I 

2.50Et02 N 2.50EtOl N 9.30EtOO H 140Et04 N 540E+02 H 
ZOOE-03 H 730E401 N 730EtOO N 270E+OO N 4lOEt03 N 160Et02 N 

857E-06 I 3lOE-01 N 3.lOE-02 H OOOE+OO OOOE+OO OOOEtOO 
400E-03 I 1.50E+02 N 150EtOl N 5.40E+OO N 8.2OEt03 N 3lOEt02 N 

2.OOE-02 I 5.7lE-03 A 01 390E+Ol N 2.10EtOl N 2.70EtOl N 4.10E+04 N 1.60Et03 N I 
200E-02 t 2.70E-01 tt 2.70E-01 n 2.50E-01 c 23OE-02 c 1.20E-02 c 2.lOE401 c 2.40EtOO c 

2.00E-01 H 7.30Et03 M 7.30Et02 M 2.70E+02 N 4.lOEt05 I( 1.60Et04 N 

2.00E-02 H 730Et02 M 7.30EtOl w 2.70E+Ol N 4.lOEt04 w 160E+03 N 

2.00E-02 A. 2.00E-63 H I 140EtOl N 7.30EtO6 N 2.70E+61 N 4.lOE+O4 N 1.60E403 N 

400E-01 n I 2.40Et03 w 150E+03 w 5.40Et02 w 8.20E+05 N 3lOEtO4 N 
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EPA Region III Risk-Based Concentrations, October 22, 1997 

Sources~ I=IRIS H=HEAST A=HEAST alternate W=wilhdrawn fmm IRIS or HEAST 

E=EPA-NCEA Regional Support pn 

Conlaminanl 

Chlorodibromomethane 

I -Chloro- I, I -difluoroethane 

~~hlorodilluoromcl~~anc 

+*Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethanc 

4-(:t~tor~l-2-melhylaniline hydrochloride 

4-Chloro-2-nicthylaliitine 

hcta-Chtoronaphthatenc 

n-Chtoronitrobenzene 

p-Chloronitrobenzene 

2-Chlorophcnol 

2-Chloropropanc 

Chtorothalonil 

o-Chlorololuenc 

Chlorpropham 

Chlorpyrifos 

Chlorpyrifos-methyl 

Chlorsulfuron 

Chlorthiophos 

Chromium 111 and compounds 

Chromium VI and compounds 

Coat tar 

Cobalt 

Coke Oven Emissions 

**Copper and compounds 

Crotonaldehyde 

+*Cumene 

Cyanides: 

Barium cyanide 

Calcium cyanide 

Chlorine cyanide 

Copper cyanide 

Cyanazine 

Cyanogen 

Cyanogen bromide 

Cya 

1 

chloride 

Free ,de -. 

isional value O=Other EPA documents WI 

I-- CAS 
-l- 

124481 

75603 

75456 -- 
75003 

110756 

67663 

74073 

3165933 

95692 

91587 

68733 

100005 

95570 

75296 

1897456 

95498 

101213 

2921882 

5598130 

64902723 

60238564 

16065831 

18540299 

8001589 

7440484 

0007452 

7440508 

123739 

90820 

a 

542621 

592018 

506774 

544923 

21725462 

460195 

506683 

506774 

57125 

200E-02 0 8.40Em02 I 

143E+Ol I 

1.43eto1 I 

400E-01 E 286EtOO I 290E-03 E El 

250E-02 o lxl 

l OOE-02 4 6 lOE-03 I 605E-02 0 RI 

130E-02 n 630E-03 H 0 

4 60E-01 H 

58OEOl II -______.. 
6OOf-02 1 

2 50E-02 H El 

180E-02 H El 

500E-03 I 

286E-02 H lx1 

150Em02 I l.lOE-02 H 

200E-02 I lm 

200E-01 I 

170Et02 n l.O0E+02 N OBOEtOO O.OOE+OO OOOEtOO 

610EtOO c 5.70E-01 c 2.90E-01 c 5.20E+02 c 5.80EtOi c 

12OEt02 w 730EtOl w 2.70E+Ol H 4.10Et04 IY 160Et03 N 

730Et03 TV 7.30E+02 R 2.70E+02 N 410E+O5 w 1.60Et04 N 

1 lOE+02 N l.lOE+Ol n 4.10E+OO N 6.10Et03 )I 230Et02 N 

TOEtO2 w 370EtOl N 1.40EtOl N 2.00Et04 N 78OE+02 N 

18OE+O3 N 1.80Et02 N 6.80E*Ol n l.OOE+05 N 3.90E+03 N 

300E-03 I 

l OOE-02 H 

500E-02 I 

BOOE-04 H 290E+Ol N 2.90E+OO N l.lOE+OO N 160E+O3 N 630EtOl N 

lOOE+OO I 5.71E-07 w 370E+04 N 2.lOE-03 w 1.40Et03 N lOOEt06 n 78OE+04 N I 
5.00E-03 I 4.20EtOl I 

2.20EtOO w 

600E-02 E 

217E+OO I 

3.50E-00 H 

l.OOE-02 w 190E+OO H 1.90E+OO w 

l OOE-01 I l.l4E-01 I 

1 OOE-01 w 

4.00E-02 I 

5.00E-02 t 1.80Et03 N 1.80Et02 N G.BOE+Ol N lOOE+O5 N 3.90E+03 N 

500E-03 I 1.80Et02 n 1.80E+Ol w 6.80E+OO N i.OOE+04 N 39OE+O2 N I 
2.00E-03 n 8.40E-01 n B.OOE-02 c 7.50E-03 c 3.80E-03 e 6.80E+OO c 7.60E-01 ~1 
4.00E-02 I 

9.00E-02 I 

500E-02 , 

200E-02 , 

4 

lasts C=cafchogenic effects 

N=non-ca&waenic afficls 

Risk-Based Concentratioss 

Tap Ambient Soil Ingestion 

Waler Air Fish lnduslrial 1 Residential 

Pdl, tWm3 wk3 mg/kg I me/kg 
130E-01 t 7.50E-02 c 3.8OC02 c 6.80E,Ol c 7.60E+OO t 

l370E+O4 N 5.20E+04 w O.OOE+OO OOOE+OO OOOE+OO 

870Et04 n 5.20Et04 n O.OOE+OO OOOE+OO OOOEGIO 

360EtOO c 220E+OO c l.lOE+OO c 2.00E+03 c 220Et02 t 

150E+02 N 9.10E+Ol N 34OE+Ol N 510Et04 N 2.00E+03 H 

150E-01 c 780E-02 c 5.20E-01 c 94OEdO2 c l.OOEt02 c 

140E+OO c 990E-01 c 24OE-01 c 440E+02 t 4.90EtOl c 

150E-01 c 140E-02 c 690E-03 c 120EtOl c 140E+OO t 

12OE 01 c l lOE-02 c 540E-03 c 990EtOO c llOE+OO c _ --_ 
290Et03 H 290E+02 N llOE+02 N 160E+05 H 630E403 N 

420E-01 c 2.50E-01 c 130E-01 c 2.30E+02 t 260E+Ol c 

590E-01 c 3 50E-01 c l BOE-01 c 3.20E+02 c 350E+Ol c 

180Et02 w 1.80EtOl N 680E+OO N lOOE404 n 390E+02 N I 

180E+02 N 1.50E-04 t 680EtOO N lOOEt04 n 390Et02 N 

OOOE+OO 2.80E-03 c O.OOE+OO O.OOE+OO OOOEtOO 

220E+03 H 2.20E+02 N 810E401 N 120E+05 N 470E+03 N 

OOOE+OO 2.90E-03 c O.OOEtOO O.OOE+OO O.OOE+OO 

130E+05 N 1,30E+04 N 4.70Et03 N l.OOEt06 N 2.70Et05 N 

3 50E-02 t 3.30E-03 c 1.70E-03 c 3.00E+OO, c 3.40E-01 c 

370Et03 w 4.20E+02 N 1.40E+02 N 2.00E+05 N 7.80Ei03 N 

OOOE+OO O.OOEtOO 0.ooE+oo O.OOEtOO O.OOE+OO 

370Et03 N 3.70E+02 N 1.40E+02 N 2.00Et05 N 7.8OE+03 w 

1.50Et03 N 1.50Et02 N 540E+Ol N 8.20E+04 w 3 lOE+03 

1.50Et03 N 150E+02 N 5.40E+Ol N &20E+04 N 3,10E+03 N 

3.30Et03 N 3.30E+02 N 1.20E*02 N 1.80E+05 N 7.OOE+03 H 

1.80Et03 N 1.80E+02 N 6.80EtOl N 3.9OE+03 N 

730Et02 N 7.30EtOl N 2.70E+Ol N 160Et03 N I 
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EPA Region Ill Risk-Based Concentrations, October 22, 1997 5 8 1 asIs C=catinogenkeffects 

N=non-carcinogenic effecfs 

Risk-Based Concenlrations 

iources /=/R/S H=HEAST A=HEASTa/lemate W=Wilhdrawn from /R/S orHEAST 

ssional value O=Ofher EPA documents. 
I I 

E=EPA-NCEA Regronal Support prc WI 

.~I: 
Z.OOE-02 I 8.57E-04 I 

J 

Tap Ambient Soil Ingestion 

Water Air Fish Industrial 1 Residential 

l’g/l* dm3 m&3 m&s I wh 
730E+02 N XlOE+OO H 2.70E+Ol N 4.10Et04 N 1.60Et03 w 

CAS ( 

t 

f 

f 
i . 

! 
4 

1 

( 

( 

i 

( 

( 

i 

I 

I 

I 

I 

I 

I 

I 

I 

i 

I 

I 

~onlaminant 

Hydrogen cyanide 

lotassium cyanide 

‘otassium silver cyanide 

jilvcr cyanide 

<odium cyanide 

'*'Phiocyanale 

!inc cyanide 

~yclohcxanonc 

.~yclohcxlimnnc 

.:yhalothrin/Karate 

Iypcrmethrin 

74900 

151506 

506616 

500E~02 , 

200E-01 I 

1.60Et03 w 1.80E+02 w 6.80EtOi N l.OOE+05 w 3.90E+03 ~1 

730E+03 N 7.30E+02 w 2.70E+02 N 4.lOEt05 N 1.60E+O4 N 

370E+03 N 370E+02 N 140E+02 N 2OOE+O5 N 7.0OE+03 N l OOE-01 I 

400E-02 I 

1 OOE-01 L 

150E+03 H 150E+02 H 540E+Ol N 820Et04 N 3.10Et03 N 

370E+03 N 370E+02 N 140Et02 H 200Et05 N 780Et03 N - 
180E+03 N 1!3OE+02 N 68OE+Ol N lOOEt05 N 390E+03 N 

300E+04 N' l.tlOE+04 N 680Et03 N 100f+06 N 390Et05 N 

730E+O3 N 730E+02 N 270E+02 N 410E+05 N 160Eto4 N 

180Et02 N 1130E+Ol N 680E+00 N lOOEt04 H 390E+02 

370E+02 N 370E+Ol N 1.4OE+Ol N 2OOEt04 N 76OE+02 N 

557211 

108941 

108910 

68085858 

52315078 

66215278 

1861321 

75990 

39515418 

72540 

72559 

50293 

500E-02 I 

50OE+OO I lx 

2OOELOl , --- - 
500E~03 I 

lOOE-02 I 

750E03 , 270E+02 N 270E+Ol N l.OOE+Ol N 1.50E+04 H 590E+02 H 

3 70E+02 N 370E+Ol n 14OE+Ol N 200E+04 N 76OE+02 N 

,‘yromarine 

)acthal l OOE-02 I 

300E~02 I 

2 50E-02 I 

240E-01 I 

340E-01 I 

500E-04 I 340E-01 I 3.40E-01 a 

llOE403 II l.lOEt02 N 4.lOE+Ol N 6.10E+04 H 230E+03 NI Xllapon 

Lmilol 910E+02 N 9.lOEtOl N 3.40E+Ol N 510Et04 N 2.00E+03 N 

280E-01 c 260E-02 c 1.30E-02 c 2.40EtOl c 2.70E+OO c 3DD 

_)DE 

)DT 

200E-01 c MOE-02 c 9.30E-03 c 1.70E+Ol c 190E+OO ~1 

200E-01 t l.BOE-02 c 9.30E-03 t 1.70EtOl ; 190E+OO c 

610E+Ol N 3,70E+Ol N 1.40E+Ol H 2.ooEt04 N 7.80E+02 N 1163195 

8065483 

2303164 __- 
333415 

132649 

106376 

96128 

106934 

l OOE-02 I f? 

4 DOE-05 8 

610E02 t, E 

Iccahromodiphenyl ether 

! ycmelon 

I)iallalu 

Mazinon 

Menzofuran 

l,4-IJibromobcn~cne 

I ,2-Dibromo-3chloropropane 

I ,2-Dibromoethanc 

l)ibulvl nhthalatc 

Dicamba 

’ l I .2-Dichlorobcnzene 

l.3-Dichlorobenzene 

).4-Dichlorobenzcnc 

1,3’-Dichlorobenzidine 

l.4-Dichloro-Z-butene 

Dichlorodiguoromethane 

I, I -Dichloroethane 

I ,2-Dichloroethane (IJDC) 

I, I -Dichloroethylene 

I ,2-Dichloroethylene (cis) 

I .2Dichloroethvlene (trans) 

150E+OO N 150E-01 II 5.40E-02 N 820E+Ol N 310E400 N 

1.70E-01 c l OOE-01 c 5.20E-02 c 940E+Ol c lOOE401 c 

330E+Oi N 330EtOO N 1.20EtOO N 180E403 N ?OOE+Ol N 

150E+02 N 150EtOl N 540EtOO N 820E+03 N 310E+02 N 

610E+Ol N 370EtOl N 1.40E+Ol N 200E+04 N 780E+02 N 

- 
900E 04 M 

400E-03 E 

l OOE-02 I h 

571E-05 I 1.40E+OO n 242E-03 H [E 4 80E-02 c 2.10E-01 N 2.30E-03 c 4.lOE+OO c 460E-01 c 

750E-04 t &lOE-03 t 370E-05 c 670E-02 c 7.50E-03 t I 5.71E-05 H 8.50EtOl I 7.70E-01 I D 

370E+03 N 3.70E+02 N 1.40E+02 N 2.00E+05 N 7.80E+03 N 

-1lOE+03 u l.loEto2 N 4.10EtOl N 610E+04 N 2.30E+03 N I 

04742 1 OOE-01 I 

1918009 3.00E-02 I 

95501 900E-02 I 9.00E-03 E B 

541731 890E-02 o I3 

640EtOl N 330EtOl N 120E+02 N 180E405 N 7.00E+03 N 

540E+02 N 3.20E+02 N 1.20E+02 N 1.80E+05 N 700E403 N I 

2 29E-01 I 2 40E-02 H E 

4.50E-01 I 

9.30E+OO n B 

440E-01 c 26OE-01 c 1.30E-01 c 2.40E+02 c 2 70E+Ol c 

150E-01 c 1.40E-02 c 7.00E-03 c 1.30E401 c 140E+OO c 

l.lOE-03 c 6.70E-04 c O.OOE+OO 0.OOE+00 OOoE+OO I 

106467 

91941 

764410 

75710 

75343 

107062 

75354 

156592 

156605 

3.90E+02 n 2.10E+02 N 2.70E+02 w 4.10E+05 N 1.60E+04 N 

8.10E+02 N 5.20Et02 (I 1.40E+02 N 2.00Et05 N 780E+03 N 

120E-01 c 6.90E-02 c 3.5OE-02 c 630E+Ol c 7.OOE+OO c 

440E-02 c 360E-02 c 5.30E-03 c 950E+OO c l.lOE+OO c 

610EtOl n 3.70EtOl N 1.40E+Ol n 2.00E+04 w 780E+02 N 

120E402 w 7.30EtOl w 2.70E+Ol N 4.lOE404 n 160E+03 H 

2.00E-01 I 5.71E-02 A [I! 

l.OOE-01 H 1.43E-01 A [E 

3.00E-02 E 1.40E-03 E. 9.10E-02 I 9.10E-02 I IZ 

9.00E-03 I 6.ooE-01 I 1.75E-01 I B 

l.OOE-02 n Ii 

2.00E-02 I I? 
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EPA Region III Risk-Based Concentrations, October 22, 1997 

fasts C=ca&wgeniceffects 

N=non-carcinooenCeffects 

6 

I 

Sources: t=IRIS H=HEAST A=HEAST alternate W=Mhdrawn horn IRIS or HEAST 

E=EPA-NCEA Regional Support provisionalvalue O=Ofher EPA documents 

rr 1,2-D~chloroelhylene (mixture) 

CAS 

540590 

Kllh H1l.X CPSO CPSi 

WWd mdWd kgd/mg kEd/mg 

900E-03 H 

I 2,4-Dichlorophenoxyacctic Acid (2,4-D) 

4-(2,4-Dichlorophenoxy)butyric Acid 

120832 300E-03 t 

94757 l OOE-02 I la 

800E-03 , 

1.2~IIichloropropanc 

2,3-Dichloropropanol 

1,3-l)ichloropropcnc 

I)ichlorvos 

1 14E-03 I 6aOE-02 H ccl 1.60E-01 c 920E-02 c 460E-02 c 840E+01 c 9.40EtOO c 

300E 03 I llOEt02 H l.lOE+Ol N 4.lOE+OO N 610Et03 N 230Et02 N I 

I I)icolOl 

I)icyclopcnladicne 

IIieldrin 

94826 

78875 

616239 

542756 

62737 

115322 

77736 

60571 

0 

84662 

112345 

111900 

617845 

103231 

56531 

3OOE-04 I 571E-03 I laOE-01 H 130E-01 H RI 7 70E-02 c 4 80E-02 c 180E-02 c 3.20EtOl t 3.50E+OO c 

500e.04 t 143E-04 0 290E-01 I 2 30E~Ol c 2 20E-02 c l.lOE-02 c 200E+Ol c 220EtOO c I 

_ _ 

-._ 

-. 

, 

I 

I 

, 

I 

I 

I 

I 

I 

, 

I 

440Em01 a .~. 
300E-02 M 5 7lE~05 A 0 

I Diesel cniissions 

Diethyl phthalate 

500E-05 I 160E+ol I 161E+Ol 0 420E-03 c 3.90E-04 c 2OOE-04 c 3.60E-01 c 4 OOE-02 cl 

143E~03 , 

800E-01 I 

IDiethylene glycol, monobutyl ether 5.71E-03 H 

200E+oo n 

1X(2-ethylhcxyl)adipate 

I)iethylslilhcstrol 

Difenzoqual (Avcngc) 

Dilluhcnzuron 

I,l-Dilluoroelhanc 

Diisopropyl methylphosphonale (DIMP) 

Dimethipin 

Dimethonle 

3,3'-Dimethoxybenzidine 

Dimethylamine 

2,4-Dimethylaniline hydrochloride 

2,4-Dimethylaniline 

N-N-Dimelhylanilinc 

3,3’-Dimethylbenzidine 

N,N-Dimethylformamide 

I.l-Dimethylhydrazine 

I ,2-Dimethylhydrazine 

2,4-Dimelhylphenol 

2,dDimethylphenol 

l.lOE-02 n 

600Em01 I 120E-03 I 

4.70E+03 H 

610E+Ol H 3.70EtOl N 140EtOl N 2.00Et04 N 7.80Et02 N 

2 90E+02 N 2.90EtOl w l.lOE+Oi w 1.60Et04 N 630E+02 N I 

150E-01 t 140E-02 c 7 20E-03 c 1.30E401 t 150E+OO c ____~ 
420E-01 N 210E-01 N 410E+Ol N 6.10E+G4 N 230Et03 N I 

520E+01 N 5.20EtOO N OOOEtOO OOOEtOO OOOE+OO - 
2 90E+04 N 2.90Et03 N llOEtO3 N l.OOEt06 N 630E+04 N I 
210E+02 N 2.10EtOl N O.OOE+OO O.OOE+OO OOOE+OO 

730Et04 N 7.30E+03 N 2.70Et03 N 1.00E+06 N 160E+05 N 

4 OOE+02 N 4OOE+Ol N 1.50EtOl N 220E+04 N 8.60E+02 N 

560EtOl c 520EtOO t 2.60E+OO c 4 80E+03 t 530E+02 c 

1.40E-05 c 1.30E-06 c 7.OOE-07 E 1.20E-03 c 1.40E-04 c 

43222486 

35367385 

800E-02 I 2 90Et03 N 2.90E+O2 N l.lOEt02 N 160E+05 N 630Et03 N 

200E-02 I 730Et02 N 7.30EtOl N 2.70EtOl N 410Et04 N 16OEt03 N I 
690Et04 N 4 20E+04 N OOOE+OO OOOE+OO O.OOE+OO 

290E+03 N 2.90E+02 N l.lOE+OZ N 16OEtO5 N 6.30E+03 N I 

75376 

1445756 

55290647 

60515 

l.l4E+Ol I ia 

800E-02 I 

200E-02 I 

2.00E-04 I 

730E+02 N 7.3OE+Ol N 2.7OEtOl N 410Et04 N 160Et03 N 

7.30E+OO N 7.30E-01 N 2.70E-01 N 4 lOEt02 N 160EtOl N I 

119904 

124403 

21436964 

95681 

121697 

119937 

1.40E-02 H 

5.71E-06 w 

580E-01 H 

7.50E-01 n 

2.00E-03 I ~ 

920E+OO H 

4.80E+OO c 4.50E-01 c 2.30E-01 t 410E+02 c 4.60E+Ol t 

2.10E-01 N 2.10E-02 H O.OOE+OO O.OOE+OO O.OOE+OO 

120E-01 c l.lOE-02 c 5.40E-03 c 9.90EtOO c l.lOE+OO c 

900E-02 c 8.30E-03 c 4.20E-03 t 760EtOO c 8.50E-01 t 

7.30E+Ol N 7.30E+OO N 2.70EtOO N 4,lOE+03 N 16OE+O2 N 

7.30E-03 c 6.8OE-04 c 3.40E-04 c 620E-01 t 

3.70E+03 N 3.10E+Ol H 1.40Et02 N 2.OOE+05 N 68122 

57147 

540738 

105679 

576261 

95658 

131113 

120616 

528290 

l OOE-01 H 8.57E-03 I 

2.60E+OO w 3.50EtOO w 

3.70E+Ol w 3.70E+Ol I 

2.OOE-02 I 

WOE-04 I 

l.OOE-03 t 

l.OOE+Ol w 

2.60E-02 c l.SOE-03 c 1.20E-03 c 220E+OO c 2.50E-01 c 

l.SOE-03 c 1.70E-04 c S.!iOE-05 c 1.50E-01 c 1.7OE02 c 

7.30E+02 N 73OE+Ol N 2.70E+Ol N 4.10Et04 N 1.60E+03 N I 
2.20E+Ol N 2.20E+oO N 8.10E-01 N 1.20Et03 N 4.70EtOl NI 

3.70E+Ol N 3.70E+OO N 1.40E+OO N 2.00E+03 N 7.aoEtol N 

3.70E+05 N 3.70E+04 N 1.40Et04 N l.OOEtO6 N 7.80E+05 N 

Dime1 LA ‘-rephthalate 

I ,2-D jenzene 
3.70Et03 N 3.7ObO2 N 1.40Et02 N 2.OOE+05 

150EtOl N 1.50E+OO N 5.40E-01 N 8.20E+02 

l.OOE-01 I 

400E-04 n 
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EPA Region III Risk-Based Concentrations. October 22, 1997 

Sources: I=IRIS H=HEAST A=HEAST alfemafe W=Wifhdrawn from /R/S or HEAST li 
E=EPA-NCEA Regional Supporl pr 

Konlaminant 

I,%Dinitrobenzene 

1,4-Dini1rohcnzcne 

3,6-Dinilro-o-cyclohexyl phenol 

“4.6~Dini~o-2-melhylphenol 

2,4-Dinilrophenol 

Dinilrololuene mihlurc 

2,4-Dinilrotoluene 

2.6-t)ini1ro1olucnc 

Ilinosch 

.ti-n-Oclyl phthalate 

I ,4-l)ioxanc 

Hiphenamid 

Diphenylamine 

1,2-Diphcnylhydrazine 

t)iquac 

Direcl black 38 

t)irect hlue 6 

t)irccl hro\vn 95 

I)isulliMn 

I ,4-IIithianc 

l)iuron 

Dodinc 

lindosulfan 

Endothatl 

lindrin 

Iipichtorohydrin 

I .2-Epoxybutane 

Ethephon (2-chloroethyl phosphonic acid) 

Ethion 

2-E~hoxyrthanol acctatc 

2-Ethoxyethanol 

Elhyl acrylate 

lY1‘<’ (S-lllhyl dipropylthiocarbamale) 

Ethyl acelatc 

Elhylhenzenc 

Ethylene cyanohydrin 

Elhylene diamine 

Ethylene glycol 

Dhylene glycol, monobulyl ether 

‘sional value O=Other EPA documents 

CAS 

99650 

100254 

131095 

534521 

51205 

0 

121142 

606202 

00057 

117040 

123911 

957517 

122394 

122667 

05007 

1937377 

2602462 

16071066 

290044 

505293 

330541 

2439103 

115297 

145733 

72200 

106090 

106007 

16672070 

563122 

111159 

110005 

140005 

759944 

141706 

100414 

109704 

107153 

107211 

111762 

..- 

7 
I.OOE-04 , 

400E 04 H 

200E-03 I 

l OOE-04 E 

200E-03 I 

600E-01 I 

200E-03 , 

l OOE-03 H 

1OOE 03 I 

200E-02 H 

1 lOE-02 1 

300E-02 1 

2 50E-02 I 

000E-01 0 770E-01 , 

220E 03 I 0OOE+Ol H B.OOE+OO N 3.00E400 N 4.50E403 w 1.70E+02 N 
060EtOO H 700E-03 c 7.30E-04 c 3.70E-04 c 6.70E-01 c 740E-02 c I 
010E400 H 

930EtOO H 

400E 05 I 

l OOE-02 1 

2OOE-03 I 

4.00E-03 I 

600E-03 I 

200E-02 I 

300E-04 I 

200E 03 H 2.06E-04 , Q.QOE-03 , 4.20E-03 I 

5.71E-03 , 

500E-03 I 

500E-04 I 

300E-01 * 

4.00E~Ol H 5.71E-02 I 

4.00E-02 H 

250E-02 I 

. - 

-. - 

1 

9 10E402 N 9.10E+Ol H 3.40E401 N 5.10E404 N 200E403 N 

330E404 n 3.30Et03 N 1.20E+03 H l.OOE406 H 7.00E404 w I 
1.30E+03 n l.OOE+03 N 1.40E+02 H 2.00E+05 w 7.0OEt03 N I 

Q.OOE-01 I 

l.OOE-01 I 2.66E-01 I Ix 

3.00E-01 n 

2.00E-02 n 

Z.OOE+OO I 7.30Et04 II 7.30Et03 n 2.70Et03 w l.OOEt06 N 160E+05 n 
5.71E-03 n 2.10Et02 N 2.10E401 w O.OOE+OO O.OOE+OO OOOE400 

l.lOEt04 N l.lOEt03 w 4.10Et02 H 6.10E+05 H 2.30Et04 N 

730Et02 H 7.30EtOl w 2.70EtOl w 4.10E+04 H 1.60E+03 w 

1 - 

.- 

. - 

7 

as/s C=carcinogenic effecfs 

N=noncarcinogenic effects 

Tap 

Waler 

Risk-Based Concentrations 

Amhicnt Soil Ingestion 

Air Fish Indus1rial 1 Residential 

tdL I Mm3 I m&z I mg/kg I m&t 
370E400 N 3.70E-01 N 1.40E-01 N 2.00E402 N 700EtOO H 

150E401 n 150E400 N 5.40E-01 w 0 20E402 N 310E401 ~1 

730E~Ol N 730E400 N 2.70EtOO N 4.lOE403 w 160E+O2 N 

370E400 N 3.70E-01 N 1.40E-01 N 200Et02 w 7 BOE+OO N I 
730E401 N 7.30E+OO N 2.70E+OO N 4.lOE403 N 1.60E+02 H 

990E-02 c 920E-03 c 4.60E-03 c 040E+OO c 940E-01 c 

730E401 N 7.30E400 N 2.70E+OO N 410E403 N 16OE4OG 

370E401 N 370E400 N 140E400 N 2.00E+03 N 700E+Ol N 

370E+Ol N 370E400 N 1.40EtOO N 2OOE+03 N 70OE+Ol w --- 
730E+02 N 7.30E401 N 2.70E+Ol H 410E404 N 160E403 w 

610E400 c 570E-01 c 290E-01 c 5 20E402 c 50OEtOl c 

llOE403 N l.lOE+OZ N 4lOE401 N 6.lOEt04 N 2.30Et03 N 

TioE402 N Q.lOE*Ol N 340E401 N 510E404 N 200E403 H I 
040E-02 c 0.10E-03 c 3.90E-03 c 7.20EtOO c 0.00E-01 cl 

0 30E-03 c 7.70E-04 c 3.90E-04 c 7.10E-01 c 790E-02 c 

7 20E-03 c 6.70E-04 c 340E-04 c 620E-01 c 690E~02 c 

i50E400 H 150E-01 N 540E-02 N 0201301 N 310E+%; 

370E402 n 370E401 H 1.40E401 N 200Et04 N 70OEt02 N 

73OE401 N 730E400 n 270E+OO N 410E403 N 160E+02 N 

i50E+02 N 1.50E+Ol N 540EtOO N 020E+03 N 310E402 H I 
220E+02 N 220E401 N 010E400 N 120E+04 N 470Et02 N 

730Et02 N 7.30E401 w 2.70E+Ol N 410E404 N 160E403 N I 

llOE401 N l.lOE+OO N 4.lOE-01 H 6lOE402 N 
600E400 c lOOE400 N 320E-01 c 500E+02 c 
210E402 N 2.10E401 N o.ooE+oo OOOE400 O.OOE+OO 
1 00E402 N l.BOE+Ol w 6.00EtOO N l.OOE404 H 3.90E+02 N 
i00E401 N 1.00E400 H 6.00E-01 N l.OOE403 N 390E+Ol ~1 
llOE404 N l.lOE403 H 4.10Et02 H 610E405 N 230E404 N -.- 
150E404 N 210E402 N 540E+02 N 020E+05 N 310E404 N I 
140E400 t 130E-01 c 6.60E-02 c 120E+02 c 130E401 ~1 



EPA Region Ill Risk-Based Concentrations, October 22, 1997 

Sources. /=/R/S H=HEAST A=HEAST alternate W=lMthdrawn frvm IRIS or HEAST 

E=EPA-NCEA Regional Support pn 

Ithyl p-nitrophenyl phenylphosphorothioat 

I3hylphthatyl ethyl glycolate 

Express 

Fenamiphos 

I I-tuomc‘luron 

I4uoridc 

Iluoridonc 

I4~rprimidol 

t~tulolanil 

t~luvalinalc 

I:olpcl 

Fomesafcn 

Fonofos 

I:ormaldchydc 

Formic Acid 

I:osclyt-at 

Furan 

Furazotidone 

Furfurat 

Furium 

Furmccyclox 

(itufosinale-ammonium 

(itycidaldehyde 

Q typhosate 

t laloxylbp-methyl 

I tarmony 

t ICI I (alpha) 

I ICI I (beta) 

I ICI I (gamma) Lindane 

I ICI I-technical 

I teptachlor 

I leptachlor epoxide 

t lexabromobcnzene 

rsional value O=Other EPA documenfs. 

V 

HID0 Hll)i CI’SO CI’Si 0 

_ mgWd m&4 kgdlmg kgd/mg C 

l.O2E+OO n 3.50E-01 n - 

CAS 

75218 

96457 

60297 

97632 

2104645 

04720 

10120 

22224926 

2164172 

7782414 

59756604 

56425913 

000E-05 I 1 IQE-01 H 

2.00E-01 I lxl 

9 OOE-02 H 

1 OOE-05 , 

300E+OO , 

8 OOE-03 I 

2 50E-04 I 

1 30E 02 I 

6 OOE 02 I 

0OOE-02 I 

2 OOE-02 I 

66332965 

69409945 

133073 

72178020 

944229 

50000 

64186 

39140240 

110009 

67450 

90011 

531828 

6056805C 

77102822 

765344 

1071836 

6900640; 

79277272 

31984E 

319057 

50892 

608731 

76441 

102457; 

87821 
118741 

87683 

6 OOE-02 I 

1 OOE-02 I 

1 OOE-01 I 3 50E-03 I 

l.QOE-01 , 

2 OOE-03 I 

2.00E-01 I 4 55E-02 I 

200E400 H 

3OOE400 I 

l.OOEm03 I 

3.00E+OO H 

3.00E-03 I 143E-02 CI 

5.00E+Ol n 1 30E-03 c 1.30E-04 c 6 30E-05 c 1 IOE-01 c 1.30E-02 c 

3.00E-02 I 2 2OE+OO c 2.lOE-01 c 1 lOE-01 c l.QOE+02 c 2 lOE401 c I 
4.00E-04 I 

4.00E-04 , 2 86E-04 H 

l.OOE-01 , 

5.00E-05 I 

1.30E-02 I 

1.80E+OO I 1.80E+OO I 

3.00E-04 I 1.30E+OO n 

1.80E+OO I 1.79E+OO I 

5.00E-04 , 450E+OO , 4.55EtOO I IX 

1.30E-05 , 

6.30E+OO , 630E+OO I 

Q.lOE+OO I Q.lOE+OO I IE 

2.00E-03 I c0 

8.00E-04 , 1.60EtOO I 1.61E+OO I IX 

2.00E-04 n 7. I 7.70E-02 I IZi 

.- 

~- 

- 

- 

.- 

8 

asls C=carckgenic effects 

N=non-cercinogenic effacts 1 

‘rap 

Waler 

Id- 

Risk-Based Concentrations 

Ambient Soil Ingestion 

Air Fish Industrial 1 Residential 

be/m3 wk m&i I with . 

1 lOE+05 N 1 lOE404 N 4.10E403 N 1 OOE406 N 2.30E+05 N 

--2 90E+02 N 2 90E+Ol N l.lOE401 N 1.60E404 N 6 30E+02 N I 
9 lOE400 N Q.lOE-01 N 340E.01 N 5.10Et02 H 200E401 ~1 

4 7OE102 H 4.70E401 N 1 BOE+Ol H 2 70E404 N 1 OOEi03 N _- --- ----- 
220Et03 N 2 20f402 N 0 ioE401 N 120E405 N 4 70E403 N I 
290Et03 N 290E+02 N 1 lOE402 N 160E+05 N 6 30E403 N 

7 30E+02 N 7.3OE401 N 2 70E401 H 4 lOE404 H 1 60E+03 N 

2 20Et03 w 220E402 N B.lOE+Ol N 1.20E+05 n 4.70E403 N 

3 70Et02 H 3.70E401 w 140E+Ol H 200E404 H 7 00E+02 N 

1 90EtOl c 1.80f400 c Q.OOE-01 t 1.60Et03 c 1.8OE402 c 

3 50E-01 c 3.30E-02 t 1.70E-02 t 3.00E401 c 3.40EtOO c 

7.30E401 I( 7.30E+OO w 2 70E400 w 4.10Et03 w 1.60Et02 N 

7 30E403 N 1.40E-01 c 2.70E102 n 4 lOE405 n 160Et04 N 

7 30E404 N 7.30Et03 N 2.70Et03 w WOE406 II 160E+05 N 

1 lOE405 M 1 lOE404 N 4.lOEt03 N l.OOE406 N 2 30Et05 N 

3.70E401 N 3.70E400 N 1.40E400 N 2.00E403 n 7.00E+Oi N 

1 BOE-02 c 1.60E-03 c 8.30E-04 c 1.50E400 c 1.7OE-01 c 

1 tOEtO N 52OE+Oi N 4.10EtOO N 6.10E403 H 2 30Et02 N 

1 50E401 N 1.50E400 N 5 40E-01 H 8.20E402 N 3.10E+Ol ~1 

150E401 N l.OOE+OO w 5.40E-01 H 820E402 II 3 lOE401 H 

3.70E403 w 3.70E+02 M 1.40E+02 N 2.00E+05, N 7 80E+O3 N 

i 80E400 N 

4 70E+02 N 

1.00E-01 N 6.80E-02 w 

4.70EtOl N 1.80E+01 H 

l.OOEt02 N 

2.70E+04 w 

3.90E+OO ~1 

1 OOE403 H 

1 IOE-02 c Q.QOE-04 c 5.00E-04 c Q.lOE-01 c i.OOE-01 c I 
3.70E-02 c 3.50E-03 c 1.80E-03 c 3.20E+OO c 3.50E-01 cl 

5 20E-02 c 4.80E-03 c 2.40E-03 c 4.40E400 c 4.90E-01 c 

3.70E-02 c 3.5OE-03 c 1.8OE-03 c 3.20E+OO c 3.5OE-01 c 

2.30E-03 c 1.40E-03 c 7.00E-04 c 130E+OO c 1.40E-01 cl 

1.20E-03 c 6.QOE-M c 3.50E-O4 c 6.30E-01 c 

i.20E+Ol N 7.30EtOO (I 2,70E+OO w 4.10E+03 w 

6.60E-03 c 3.QOE-03 c 2.OOE-03 c 3.60E+OO c 4.OOE-01 c 

140E-01 c B.lOE-02 c 4.OOE-02 c 730E401 8.2OE+OO c 
, I 



EPA Region Ill Risk-Based Concentrations, October 22, 1997 

;ources' /=/f?tS H=HEAST A=HEASTa/ternate W=Wthdrawn from /R/S or MAST 

E=EPA-NCEA ReaionatSumorfpi 

Zontaminant 

lexachlorocyclopentadiene 

lexachlorodibenzo-p-dioxin mixture 

lexachloroethane 

lexachloroph&e 

lexahydro- I ,3,5-trinitro- I ,3,5-triazine 

,6-l lcxamclhylene diisocyanale 

-tlexane 

*2-llcxanonc 

lexazinone 

lydrazine, hydrazine sulfate 

lydrogen chloride 

lydrogen sulfide 

lydroquinone 

mazalil 

mazaquin 

prodione 

ron 

sobulanol 

sophorone 

sopropalin 

sopropyl methyl phosphonic acid 

soxahen 

ceponc 

,actofen 

.inuron 

,ithium 

,ondax 

vlalathion 

vlaleic anhydride 

vlaleic hvdrazide 

vlalononilrile 

vlancozeb 

vlaneb 

tianganese and compounds 

wlephosfolan 

tiepiquat chloride 

vlercuric chloride 

4ercut-y (inorganic) 

nercurv (methvll 

vvi. 

T CAS 

77474 

19408743 

67721 

70304 
121824 

822060 

110543 

73663715 

51235042 

302012 

7647010 

7783064 

123319 

35554440 

01335377 

36734197 

7439896 

78831 

78591 

33820530 

1832548 

82550507 

143500 

77501634 

330552 

7439932 

83056996 

121755 

108316 

123331 

109773 

8018017 

12427382 

7439965 

950107 

24307264 

7407947 

7439976 

22967926 

KlDo KIDi CPSO CPSi 

mg/kg/d mg/kdd kgd/mg kgdlmg 
7.00E-03 I 2.00E-05 H oil 

620E+03 I 455E+03 I 

l OOE-03 I 1.40E-02 I 1.40E-02 I @I 750E-01 c 4.50E-01 c 2.30E-01 c 4.10E+02 c 460E+Ol c 

300E-04 I l.lOE+Ol N l.lOE+OO N 4.lOE-01 N 6.10E+02 N 2.30E+Ol N 

300E-03 I l.lOE-01 I 

2.86E-06 I 

600E-02 H 5.71E-02 I El 

400E-02 

330E-02 I 

300E+OO I 1.71EtOl I 

5.71E-03 I 

3.00E-03 I 2.85E-04 I 

4OOE-02 H 

130E-02 I 

250E-01 I 

sionalvalue O=OtherEPA documents. 

I I I 

400E-02 , 

300E-01 E 

300E-01 I Ix 

200E-01 I 9.50E-04 I 

150E-02 I 

l OOE-01 I 

500E-02 I 

1.80E+Ol E 

2.00E-03 I 

2OOE-03 I 

200E-02 E 

200E-01 I 

2.00E-02 I 

l OOE-01 I 

500E-01 I 

200E-05 H 

3.00E-02 n 

500E-03 I 1.80Et02 N l.BOE+Ol N 6.8OE+OO N l.OOE+O4 N 390E+02 N 

2.30E-02 I 1.43e-05 I 8.40E+02 N 5.20E-02 N 3.lOE+Ol N 4.70Et04 II 1.80E+03 N 

9.00E-05 H 9.00E-05 H 

3.OOE-02 I 3.OOE-02 I 

3.00E-04 , 3.00E-04 , 

300E-04 w &57E-05 I 300E-04 w &57E-05 I 

l.OOE-04 I l.OOE-04 I 

I 

9 

lasts C=carcinogenic effects 

N=non-carcirmenic erects 

l lOE-05 c 1.40E-06 c 5.OOE-07 c 9.20E-04 c l.OOE-04 c I 

610E-01 c 5.70E-02 c 2.90E-02 t 5.20EtOl c 580E+OO cl 

lOOE-01 w l.OOE-02 N O.OOE+OO O.OOEtOO OOOEtOO 

350E+02 N 2.10Et02 N 8.10EtOl N 1.20Et05 N 470Et03 N I 
150E+03 N 150Et02 N 5.40E+Ol N 820Et04 N 310E+03 NI 

120E+03 N 1.20Et02 N 450EtOl N 6.70E+04 N 260Et03 N 

220E-02 c 3.70E-04 c l.lOE-03 c 1.90E*OO c Z.lOE-01 c 

210E+02 N Z.lOE+Ol N O.OOE+OO O.OOEtOO O.OOE+OO 1 

1 lOEtO2 N 1 OOE+OO N 4.10EtOO N 6.lOE+03 N 2.30Et02 N 

150E+03 N 1.50Et02 N 5.40E+Ol N 820E*04 N 3.10Et03 N I 
4.70E+02 n 4.70EtOl N 1.80EtOl N 2.70Et04 N l.OOEt03 N( 

910Et03 N 9.10Et02 N 34ObO2 N 510E+05 N 200Et04 N 

150Et03 N 1.50Et02 N 5.40&01 N 8.20E+04 H 310Et03 N I 
l.lOE+04 N l.lOEt03 N 4.lOE+02 N 6.lOE+05 N 230EtO4 N I 
180E+03 N l.lOE+03 N 4.10E+02 N 6.lOE+05 N 2 30Et04 N 

710EtOl c 6.60EtOO c 3.30EtOO c 600Et03 c 670Et02 c I 
550E+02 N 5SOEtOl N 2.00E+Ol N 3.lOEt04 N 120E+03 Nl 

370Et03 N 370Et02 N 1.40E+02 N 2.00E+05 N 780Et03 N 

1 fJOE+03 N 1.80Et02 N 6.80EtOl N l.OOE+05 N 3.90Et03 N 

3.70E-03 c 3.50E-04 c lBOE-04 c 3.20E-01 c 3.50E-02 c I 
7.30E+Ol N 7.30E+OO N 2.70E+OO N 4.10E+03 N 

730EtOl N 7.30EtOO N 2.70E*OO N 410E+03 N 

7.30Et02 N 7.30EtOl N 2.70E+Ol N 4.10E+04 N 1.60Et03 N I 
7.30E+03 N 7.30Et02 N 2.70Et02 N 4.10E+05 N 1.60Et04 N 

7.3OE+O2 N 7.30E+Ol N 2.70EtOl N 4.lOEt04 I( 1.6OEtO3 N 

370Et03 N 3.70Et02 N 1.40Et02 N 2.OOEt05 N 780E+03 N 

1.80Et04 N 1.80Et03 N 6.80Et02 N l.OOEt06 N 3.90Et04 N 

7.30E-01 N 7.30E-02 N 2.70E-02 N 4.10E+Ol N 160EtOO N I 
l.lOEt03 N l.lOEt02 N 4.10E+Ol N 6.10Et04 N 230E+03 NI 

3.3OE+OO N 3.30E-01 N 1.20E-01 N 1.130E+02 N 7.OOEtOO NI 

l.lOEt03 N l.lOEt02 N 4.10E+Ol N 6.10Et04 N 2.30Et03 N 

l.lOEtOl N l.lOEtOO N 4.10E-01 N 6.10Et02 N 230E+Ol N 

l.lOE+Ol N 3.10E-01 N 4.10E-01 N 6,10E+02 N 230EtOl N 

370E+OO N 370E-01 N 1.40E-01 N 200E+02 N 7.80E+OO N 
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EPA Region III Risk-Based Concentrations, October 22. 1997 10 

I Sources- /=/R/S H=HEAST A=HEAST aMemale W=kVifhdrawn from IRIS or HEAST 

E-EPA-NCEA Regtonal Supporf pn 

LIYl--- 
Merphos 

Merphos oxide 

Melalaxyl 

Methacrylonitrilc 

Melhamidophos 

MelhanoI 

Methidathion 

IMethomyl 

IMethoxychlor 

I2-Mclhoxyethanol acc~utc 

2-Mcthoxyethanol 

2-Mcthoxy-S-nilroaniline 

Methyl acetalc 

Methyl acrylalc 

2-Methylaniline hydrochloride 

2-Melhylaniline 

Methyl chlorocarbonate 

I 4-(2-Methyl-4-chlorophenoxy) bulyric acid 

2-Methyl-4-chlorophcnoxyacetic acid 

2-(2-Methyl- I4-chlorophcnoxy)propionic ; 

Mcthylcyclohcxane 

Mcthylene bromide 

Methylene chloride 

4,4’-Meihylene bis(2-chloroaniline) 

4,4’-Methylenebisbenzeneamine 

4,4’-Methylene bis(N.N’-dimethyI)aniline 

4,4’-Methylenediphenyl isocyanate 

Methyl ethyl ketone 

Melhyl hydrazinc 

Methyl isobutyl ketone 

Methyl methacrylate 

2-Methyl-S-nitroaniline 

Methyl parathion 

2-Methylphenol (o-cresol) 

3-Methylphenol (m-cresol) 

4-Methylphenol (p-cresol) 

Melhyl scyrene (mixfure) 

Methy we (alpha) 

Methy -,utyl ether (MTBE) 

is&al value I 3=Olher EPA documents 

CAS 

150505 

70400 

57037191 

126987 

10265926 

67561 

950378 

16752775 

72435 -- 
110496 

109664 

99592 

79209 

96333 

636215 

95534 

79221 

94615 

94746 

93652 

108872 

74953 

75092 

101144 

101779 

101611 

101668 

78933 

60344 

108101 
80626 

99558 

298000 

95487 

103394 

106445 

25013154 

98839 

1634044 

Kllh 1 KU I CPSO 1 cpsi 

WWd m&g/d 1 kgvYmg 1 kg-dtmg 
3.00E-05 I 

300E-05 I 

600E-02 I 

l OOE-04 I 2.00E-04 I 

500E-05 I 

5OOE-01 I 

l OOE-03 I 

250E-02 I 

500E-03 I 

200E-03 * 

lOOE~03 A 5 71E-03 I 

460E-02 H 

lOOE+OO n 

300E-02 A 

1.60E-01 H 

2.40E-01 H 

l.OOE+OO w 

l OOE-02 I 

SOOE-04 I 

l OOE-03 I 

.- 

- .- 

-- 

I 

8 57E-01 n 

l OOE-02 1. Ix1 

6OOE-02 I 8.57E-01 n 7.50E-03 I 1.64E-03 I IX 

7.00E-04 n 1.30E-01 n 1.30E-01 n 

2.50E-01 w 

4.60E-02 I 

5.71E-06 I lx 
6.OOE-01 I 2.86E-01 I IE 

800E-02 H 229E-02 A 

8OOE-02 H 

2.50E-04 I 

5.OOE-02 I 

5.00E-02 I 

5.OOE-03 n 

6.OOE-03 fi 1.14E-02 c, lx 

7.00E-02 A lx 

5.00E-03 E &57E-01 I lx 

v 

T 
cl 
c 

l.lOE+OO w 

3.30E-02 n 

E r 

..- 

_ _ 
I 

I 

1 

i 

I 

I 

I 

lasts C=cafcibgenic effects 

N=non-carcinogenic effects 

Risk-Based Concentrations 

Tap Ambient Soil Ingestion 

Water Air Fish Industrial I Residential 

PI+ vdm3 mtYk w&2 I mp/kg 
l.lOE+OO N l.lOE-01 N 4.10E-02 N 6.10EtOl N 2.30EtOO N 

l.lOE+OO N l.lOE-01 N 4.10E-02 N 610E+Ol N 2 30E+00 N 

220Et03 N 2.20E+02 N B.lOE+Ol N 1.20Et05 N 4 70Et03 N 

370EtOO N 7.30E-01 N 1.40E-01 N 200Et02 N 7.80EtOO N I 
1 BOE+OO N 1.80E-01 N 6.80E-02 N lOOEt02 N 3.90EtOO N 

f80Et04 N 180E+03 N 6.80Et02 N l.OOEt06 H 3.90E+04 N 

370EtOl N 3.70EtOO N 140E+OO N 200Et03 N 780EtOl N 

910E+02 N 910E+Ol N 340E+Ol N 5.10Et04 N 2.00Et03 N 

180E+02 H lBOE+Ol N 680EtOO N 1 OOEt04 N 390E+02 N 

7 30E+Ol N 73otf+oo N 270EtOO N 410Et03 N l.60E+02 N 

370E+Ol N 2 fOEtO N 140E+OO N 200E+03 N 780EtOl N 

150E+OO c 140E-01 c 6.90E-02 c 1.20Et02 c 140EtOl c -- 
370E+04 N 3.70E+03 N l40E+03 H lOOEt06 N 780Et04 N I 
1 lOEt03 N l.lOE+02 w 410EtOl H 6.lOEt04 N 2.30Et03 WI 

370E-01 c 3.50E-02 c 1 BOE-02 c 3.20EtOl c 35OEtOO t 

260E-01 c 2.60E-02 t 1.30E-02 c 2.40E+Ol c 2.70EtOO c I 
370E+04 N 370Et03 w 140Et03 N l.OOEt06 N 780Et04 NI 

370Et02 N 3.70E+Ol N 1.40EtOl N 200Et04 N 780fi02 N -.- 
18OEtOl N l.BOE+OO N 6.80E-01 N lOOEt03 N 39OE+01 I 
370EtOl N 3.70E+OO N 1.40EtOO N 2.00Et03 N 7.80EtOl N 

310Et04 N 3.10Et03 N O.OOE+OO OOOE+OO OOOE+OO 

6.10E+Ol N 3.70EtOl N 1.40EtOl N 200Et04 N 7.8OEtO2 N I 
4.10E+OO c 3.80EtOO c 4.20E-01 c 760Et02 c 8 !iOE+Ol c 

520E-01 c 4.80E-02 c 2.40E-02 c 4.40E+Ol c 4.90EtOO c 

2.7OE-01 c 2.50E-02 c 1,30E-02 c 2.30EtOl c 2.6OE+W c 

1.50E+OO c 1.40E-01 c 6.90E-02 t 1.20Et02 c 1.40E+Ol c 

3.50E-02 N Z.lOE-02 N O.OOE+OO O.OOE+OO OOOE+OO 
1.9OEt03 N l.OOE+03 I( 8.10E+02 N l.OOE+O6 N 4.7oEt04 N 

6.10E-02 c 5.70E-03 c 2.90E-03 c 5.20EtOO c 580E-01 c 

2.90E+03 N 840EtOl N l.lOE*02 N 1.60E*05 N 6.30E+03 ti 

290Et03 H 29OEt02 n l.lOE+OZ N 1.60E+05 N 63OEtO3 II 
Z.OOE+OO c 1.90E-01 c 960E-02 c 1.70Et02 c 190EtOl c 

9.10E+OO N 9.10E-01 N 3.40E-01 N SlOEtO N 200EtOl N 

1.80Et03 N 1.80E+02 N 6.8OE+Ol N l.OOE+OS N 3.=+03 N 

1.80E+03 N 1.60Et02 N 6.6OEtOl N 1.0OEt05 N 3.90Et03 NI 

l.80E+02 N 1.80EtOl N 6.60E+00 N 1.0OE+04 N 

6.00E+Ol N 4.2OEtOi N 8.10E+00 N 1.20Et04 N 

430Et02 N 2.60Et02 N 9.50EtOl N 1.40Et05 

18OEtO2 N 3.10Et03 w 6.80EtOO N 1 .OOE+04 
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Sources: I=ItX H=HEAST A=HEAST altemale W=wilhdrawn from IRIS or HEAST 

E=EPA-NCEA Regional Suppori pn 

Contaminant 

Metolaclor (Dual) 

Melrihuzin 

M irex 

I Molinalc 

Molybdenum 

I Monochloramine 

Nalcd 

2-Naph~hylaminc 

Napropamide 

Nickel rcfincry dust 

Nickel and compounds 

g 

2-Nitroaniline 

3-Nilroaniline 

4-Nilroaniline 

Nilrohenzcne 

Nitrofuran(oin 

NRrofurazone 

Nitrogen dioxide 

Nitroguanidine 

**4-Nilrophenol 

2-Nitropropanc 

N-Nilrosodi-n-burylamine 

N-Nitrosodiethanolamine 

N-Nitrosodiethylamine 

N-Ni(rosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitroso di-n-propylamine 

N-Nitroso-N-e(hylurea 

N-Nilroso-N-mcthylethylumine 

N-Nitrosopyrrolidine 

m-Nitrotoluene 

o-Nilrotoluene 

p-Nilrotoluene 

Norllurazon 

ovi 

T 

sional valf O=Olher EPA documents. 

CAS 

51218452 

21087649 

2385855 

2212671 

7439987 

10599903 

300765 

91598 

15299997 

0 

7440020 

12035722 

1929824 

14797556 

10102439 

14797650 

00744 

99092 

100016 

98953 

67209 

59870 

10102440 

556887 

100027 

79469 

924163 

1116547 

55185 

62759 

86306 

621647 

759739 

10595956 

930552 

99081 

00722 

99990 

27314132 

2 50E-02 I 

2 OOE-04 I 1 BOE+OO w 

2 OOE-03 I 

500E-03 I 

l.OOE-01 I 

2 OOE-03 I 

lOOLO I 

1 30e+02 E 

8 40E-01 I 

2 OOE-02 s 

1.70EtOO I 0 OOE+OO 3.70E-03 c 0 OOE+OO O.OOE+OO 0 OOE+OO 

1 50E-03 w 5 50E+Ol N 5.50E+OO N 2.OOE+OO N 3.lOE+03 w 1.20E+02 N 

1 60E+00 I 

l.OOE-01 w 

1 OOE-01 I 

600E-05 ti 5.71E-05 H 

3 OOE-03 o 

300E-03 o 

500E-04 I 5 71E-04 A El 

7.00E-02 n 

1.50E+OO H 9.40E+OO w 

1 OOE+OO w 

l.OOE-01 , 

8 OOE-03 E 

57lE-03 I 9.40E+OO H 

540E+OO I 5.60E+OO I 1 20E-02 c l.lOE-03 c 5.80E-04 c 1 lOE+OO c 1.20E-01 c 
2.80E+OO I 2 40E-02 c 2.20E-03 t l.lOE-03 t 2.00E+OO c 2 30E-01 c I 
150E+02 I 1.51E+02 I 

5.lOE+Ol 1 490E+Ol I 

4.90E-03 , 

7.00E+OO I 

140E+02 n 

2.20E+Ol I 

2.lOE+OO I 2.13E+OO I 

2.OOE-02 n lxl 1.20E+02 )I 7.30EtOl II 2.70EtOl w 4 lOE+03 N 1.60E+03 N 

l.OOE-02 n 1 6 lOE+Ol N 3.70EtOl N 1.40EtOl N 2.00E+04 N 7.00E+02 N 

l.OOE-02 n El 

4.00E-02 , 

F 
I 

asfs C=carcinogenic effects 

N=non-ca&togenic effects 

Risk-Based Concentrauons 

Tap Amhicnr Soil Ingestion 

Water Air Fish Industrial 1 Residential 

Pi& Mm3 wk mg/kg I mtig _ 
5 50E+03 N 5.50E+02 n 2.OOE+02 N 3 lOE+05 II 1.20E+04 N 

9 lOE+02 w 9 lOE+Ol w 3.40E+Ol w 5 lOE+04 N 2.OOE+03 N 

3 70E-02 c 3.50E-03 c l.EOE-03 c 3.20E+OO c 3.!iOE-01 c 

7 30E+Ol N 7.30E+OO N 2 70E+OO I( 4.10E+O3 N 1.60E+02 N I 
1 80Et02 N l.bOE+Ol N 6.60E+OO I( l.OOE+04 N 3 90E+02 N 

3 70E+03 N 3.70Et02 H 1.40Et02 N 2 OOE+05 N 7.flOE+03 N I 

7 30E+Ol N 7.30E+OO w 2.70E+OO H 4.10Et03 N 1.60E+02 N 

5 20E-04 c 4.80E-05 c 2 40E-05 c 4 40E-02 c 4.90E-03 c I 
3 IOE403 N 3 70E+02 N 1.40E+02 N 2 OOE405 N 7UOE403 N --~ 
0 OOE+OO 7.50E-03 c OOOEtOO O.OOE+OO 0 OOE+OO I 
7 30Et02 N 7.30EtOl N 2 70EtOl N 4 lOE+04 N 1 60E+03 ~1 

5 80Et04 N 5.80Et03 H 2.20Et03 n l.OOEt06 N 

3 70E+03 N 3.70E+02 N 140E+02 N 2 OOE+05 N 

3 70Et03 N 3.70E+02 N 1.40E+02 N 2.00E*05 N 

2 20E+OO N 2.10E-01 n E.lOE-02 N 1 20Et02 N 

1 lOEt02 N l.lOE+Ol H 4.lOE+OO N 6.lOE+03 N 

1 lOE+02 N l.lOE+Ol w 4 lOE+OO n 6 lOE+03 N 

3 40E+OO N 2.10EtOO n 6.80E-01 N l.OOEt03 N 

2 60E+03 N 2.60E+02 N 9.50E+Ol N 140E+05 N 

4.50E-02 c 6.70E-04 c 2.10E-03 c 3.80E+OO c 

3 70Et04 N 3.70E+03 N 1.40Et03 N 1 OOE+06 H 

1.30Et05 N 

7.80E+03 N 

7 80Et03 N 

4 70E+OO N 

2.30Et02 N 

I 
2 30E+02 w 

3.90EtOl N 

5.50E+03 N 

4.30E-01 c 

7.80Et04 N 

3 70Et03 H 3.70Et02 H 1.40Et02 N 2 OOE+05 N 7 80E+03 N 

2 9OEt02 N 2 90E+Ol N 1 lOE+Ol N 160E+04 N 6 30Et02 N I 
2 lOEt02 N 6.70E-04 c O.OOE+OO 0 OOE+OO OOOE+OO 1 

4 50E-04 c 4.10E-05 c 2.10E-05 c 3.80E-02 c 4.30E-03 cl 

1 30E-03 t 1.30E-04 c 6.20E-05 c 1 lOE-01 c 1.30E-02 c 
1.40E+Ol c 1 30E+OO t 6.40E-01 c 1 20E+03 c 1.30E+02 c 

9.60E-03 c 8.90E-04 t 4.50E-04 t 8.20E-01 t 9.lOE-02 cl 

4 80E-04 c 4.5OC05 c 2.30E-05 c 4.lOE-02 c 4 60E-03 c 

3 lOE-03 c 2.60E-04 c 140E-04 t 2.60E-01 c 2 90E-02 c I 
3.20E-02 c 2.90E-03 c l.SOE-03 c 2.70E+OO t 3.00E-01 cl 

6.10E+01 N 3.70EtOl N 1.40E+Ol N 2.00EtO4 N 7BOE+02 N 

1 50Et03 N 1.50Ei02 N 5.40EtOl N 820Et04 N 3 lOE403 N -- 



EPA Region Ill Risk-Based Concentrations, October 22, 1997 

!Sounxs: t=IRIS H=HEAST A=HEAST alternate W=Wthdrawn horn IRIS or HEAST 

E=EPA-NCEA Regional Support provrsional value O=Other EPA documents. 

I Contaminant I CAS ““‘.. 
I J 
1 0 

C 

I NuStar 

Octahromodiphenylether 

Octahydro-l357-tetranitro-l357-teuazocine 2691410 

Octamethylpyrophosphoramide 152169 
Ory7.alin 

Oxadiarw 

Oxamyl 

Oxylluorfen 

Paclobutra.zol 

Paraquat 

'Parathion 

Pebulate 

Pendimclhalin 

I 

85509199 

32536520 

19044883 

19666309 

23135220 

42874033 

7.00E-04 I 

300E 03 I 

5.00E-02 I 

2.00E-03 H 

500E-02 I 

500E-03 I 

2 50E-02 I 

300E-03 t 

76738620 130E-02 I 

1910425 4 50E-03 t 

600E-03 H 

500E-02 H 

400E-02 I 

2 30E-02 H 

56382 

1114712 

40487421 

I'cntabromo-6-chlorocyclohexane 

8 

Pentachlorophenol 

Permelhrin 

Phenmcdipham 

Phenol 

m-Phenylenediamine 

l *o-Phenylenediamine 

87865 300E-02 I 1.20E-01 I 

52645531 500E-02 I 

13684634 25OE-01 I 

108952 600E-01 I 

108452 600E-03 I 

95545 , 600E-03 E 4.70E-02 H 

I 1.9OE-01 n 

&OOE-05 I 

1.94E-03 n 

2.00E-04 H 

I Phosmet 

Phosphine 

Phosbhoric acid 

Phosphorus (white) 

p-Phthalic acid 

i’hthalic anhydridc 

Piclorani 

Pirimiphos-methyl 

I 

732116 

7803512 

, 2.00E-02 I 
, 300E-04 I 8.57E-05 I 

7664382 2.86E-03 I 

7723140 I 2.00E-05 I 

100210 I l.WE+OO w 

85449 I 2.00E+OO I 3.43E-02 n 

1918021 7.00E-02 I 

29232937 l.OOE-02 I 
I 

1 * * Polychlorinated biphenyls (PCBs) l I.OOE-06 n 89OE+W n 

2.WE+OO I 4.OOE-01 , 

700E-05 I 

2.WE-05 I 

200E-03 I 

B.OOE-04 I ix 

300E-03 I 2.60E-01 H lz 

t3 

r 
L 

I 

-. .- 

_ ~- 

_- 

- .- 

I- 

3 

__- 

asks C=carcinogenic effects 

260E+Ol N 2.60E+OO N 9.50E-01 N 1.40Et03 N 550E+Ol N 

1 lOE+02 N l.lOE+Ol N 4.10E+OO N 6.lOEt03 N 2.30Et02 N I 
180E+03 N 1.80Et02 N 6.80EtOl N l.OOE+05 N 3.90E+03 N 

730EtOl N 7.30E+OO H 2.70E+OO N 4.lOEt03 N 1.60E+02 N 

180E+03 N 18OEt02 N 6.80EtOl H l.OOEt05 H 3.90Et03 MI 

180E+02 H 180EtOl N 680E+OO H lOOEt04 N 3.90Et02 N 

-9-iOE+02 N 9lOE+Ol N 340E+Ol N 510E404 N 200Et03 N I 
llOE*02 N l.lOE+Ol N 4.lOE+OO N 6.lOEt03 H 230E+02 MI 

4 70E+02 N 4 70EtOl N 18OE+Ol N 270E+04 N 1 OOE+O3 N - 
160E+02 N 160E+Ol N 6.10E+00 N 920E+03 w 350E+02 N I 
2 20Et02 N 220EtOl N &lOE+OO H 120Et04 N 4 70Et02 N 

180E+03 N 1.80E+02 N 680E+Ol N lOOE+05 N 3.90E+03 N I 

150E+03 N 1.50E+02 N 5.40E+Ol N 8.20E+04 N 3.lOEt03 N 

290E+OO c 2.70E-01 c 1.40E-01 c 2.50E+02 c 2 BOE+Ol c I 
730E+Ol N 7.30E+OO N 2.70E+OO N 4.10E+03 N 

490EtOO N 29OEtOO N l.lOE+OO N 1.60Et03 N 

4.10E-02 c 2.40E-02 c 1.20E-02 c 2.20E+Ol c 2 50E+OO 

560E-01 c 5.20E-02 c 2.60E-02 c 460E+Ol c 530E+OO t 

i80E+03 N 1.80E+02 N 6.80E+Ol N lOOE+05 N 3.90Et03 N I 
9lOEt03 N 9.10E+02 N 3.40Et02 N 5.10Et05 N 2.WE+04 N 

220E+04 N 2.20E+03 N 8.lOE+02 n l.OOE+06 N 4.70Et04 N 

220E+02 N 2.20E+Ol N B.lOE+OO N 1.20E+04 N 4.70Et02 H 

140E+OO c 1.30E-01 c 6.70E-02 c 1.20Et02 c 1.40E+Ol c 

6.90Et03 N 69OE+02 N 2.60E+02 N 3.90E+05 N 1.50E+04 N 

2.90E+OO N 29OE-01 N l.lOE-01 N 1.60E+02 N 6.30E+W N 

350EtOl t 3.20EtOO c 1.60E+OO c 3.00E+03 c 3.30Et02 c 

730EtOO N 7.30E-01 N 2.70E-01 N 4.lOEt02 N 1.60E+Ol N 

7.30E+02 N 7.30E+Ol N 2.70E+Ol N 4.10E+04. N 1.60E+03 N 

i lOE+Ol N 3.10E-01 N 4.10E-01 H 6.10Et02 N 2.30EtOl N 

l.OOE+02 N l.WE+Ol N O.OOE+OO O.OOE+OO O.WE+OO 

7.30E-01 N 7.30E-02 N 2.70E-02 N 4.10E+Ol N 1.60E+OO N 
3.70Et04 N 3.70Et03 N 1.40E+03 N l.OOE+O6 w 7.0OE+O4 MI 

7.30E+O4 N 1.30E+02 N 2.70E+03 N l.OOE+O6 N 1.60Et05 N 

2.60E+03 N 2.60E+02 N 950EtOl N 1.40Et05 N 55OE+03 N 

3.70E+02 N 3.70E+Ol N 1.40E+Ol N 2.00E+04 N 7.80E+02 MI 

760E-03 c 7.00E-04 c 3.50E-04 c 6.40E-01 E 7.20E-02 c 

3.40E-02 c 1.60E-02 c 1.60E-03 c 2.90EtOO c 3.20E-01 t 

2.60E+OO N 2.60E-01 N 9.50E-02 N 140E+02 N 

7.30E-01 N 7.30E-02 N 2.70E-02 N 4.10E+Ol N 
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I Sources: /=/R/S WI-/EAST A=HEASTe/temate W=Withdrawn from /R/S orblEA. 

I E=EPA-NCEA Rewonal Suo~orf orovrsional value O=Other EPA documents 

I Conlaminant 

Polychlorinated terphenyls (PCTs) 

I f’olynuclear aromatic hydrocarbons 

Acenanhthene 

I Anthracene 

**Benzfufanthracene 

l * Bcnzof hfffuoranthene 

SSl~cnlolkJfluoranthene 

*+f3ewo(afpyrcnc 

I (‘;rtlwolc 
* ‘Chryscnc 

l * f Iibenzfah fanlhracene 

I. luoranthcnc 

Flunrcnc 

* * Indcnof I .2,3-cdfpyrene 

* + 2-Methylnaphthalene 

Naphthalcnc 

I’yrcnc 

f’rochfor~r 

Profluralin 

Promelon 

I’ronielryn 

f’ronamide 

Propachlor 

I’ropanil 

Propargitc 

Propargyl alcohol 

f’ropazinc 

Propham 

Propiconazole 

**II-Propylbenzene 

Propylene glycol 

Propylene glycol, monoethyl ether 

f’ropyfene glycol, monomelhyl ether 

Propylene oxide 

Pursuit 

Pydrin 

Pyridine 

Quinalphos 

Quinoline 

CAS 

0 

0 

a3329 

120127 

56553 

205992 

207089 

50328 

86748 --- 
218019 

53703 

206440 

06737 4 OOE-02 I 

193395 7 30E-01 E 3lOE-01 E 

91576 400E-02 E 150Et03 N 150E+02 N 540Et01 N 620Et04 N 3.lOEt03 H 

91203 400E~02 m 150EtO3 n 150Et02 H 540EtOl N 820Et04 N 3lOE403 N 

129000 300E 02 I 

67747095 9ODE-03 I 150E-01 I 

26399360 600E-03 n 

1610180 150E-02 I 

7207196 400E-03 I 

23950585 

1918167 

709988 

2312358 

107197 

139402 200E-02 I 730E+02 H 7.30EtOl w 2.70EtOl N 4.lOEt04 N 160E+O3 N 

122429 200E-02 I 730E+02 N 7.30EtOl N 2.70EtOl N 4.10Et04 N 160Et03 H I 
60207901 

98066 

57556 

52125538 

107982 

75569 

01335775 

51630581 

110861 

13593038 

91225 

yJTjJ-z-----ig 
4.50E+OO E 

V 

i 

0 

c 

600E-02 t 

300E-01 I 

7 30E-01 E 3lOE-01 E 

730E-01 E 3lOE-01 E 

730E-02 E 3lOEm02 E 

730E+OO I 310E+OO E 

2ooc 02 ,t ------- 
730E-03 E 3lOE-03 t 

730E+OO E 310EtOO E 

400E-02 I 

7 50E-02 t 

130E-02 , 

500E-03 I 180Et02 H 1.6OEtOl N 68OE40O w lOOE404 N 390Et02 H 

2.00E-02 I 730Et02 N 7.30EtOl N 2.70EtOl N 4lOEt04 N 160E+03 N I 
200E-03 I 730E401 N 7.30EtOO N 2.70EtOO N 4lOEt03 N 160Et02 ~1 

13OE-02 , 

l.OOE-02 E G 

200EtOl H 

7.00E-01 t, 

7OOE-01 H 5.71E-01 I 

8.57E-03 I 2.40E-01 I 1.29E-02 I 

250E-01 I 

2.50E-02 I 

l.OOE-03 , 

5.00E-04 I 

1.20E+Ol n 

33s C=carcinogenic effects 

N=non-carcimqenic effecfs 

Risk-Based Concentrations 

OOOEtOO OOOEtOO O.OOE+OO 0 OOE+OO OOOE+OO 1 

220Et03 N 2.20Et02 N 810EtOl N 120Et05 N 4 70Et93 w 

1 lOE+04 w l.lOEt03 n 4lOEt02 w 6.lOEt05 w 2.30Et04 H I 
920E-02 c 200E-02 c 430E-03 c 780EtOO c B.BOE-01 c 

920E-02 c 200E-02 c 4.30E-03 t 76OE400 t 680E-01 c 

920E-01 c 200E-01 c 430E-02 c 78OEtOl c 880EtOO c 

920E 03 t 200E-03 t 430E-04 c 78OE~Ol c 800E-02 ( 

3 JOE too t 3 IOE-01 c 160E-01 c 29OE+02 t 320E101 < 

920Et00 c ____~- 
---- 

2.00EtOO c 430E-01 c 780Et02 c 1360E+Ol ( 

920E-03 c 2.00E-03 c 4 30E-04 c 78OE-01 c 8.80E-02 ( 

~5OEt03 H 1.50Et02 N 540EtOl N 820E+04 N 3lOEt03 I 

150Et03 I( 150Et02 N 540EtOl N 620Et04 N 3lOEtOg 

9 2OE-02 c ZOOE-02 c 4.30E-03 c 760Etoo c 8uO~-ol ( 

1 IlIE+ N 110E402 H 4lOE401 N 6lOE104 N 

4 5ut.01 c 4.20E-02 t 2 IDE-02 c 380E401 c 430EtOO c 

120Et02 N 120Eti4 H 
--- 

220EtOl N 8.lOEtOO N 470Et02 N I 
550Et02 N 550EtOl N 200EtOl N 310Et04 H 120E+03 H 

150Et02 N 150EtOl N 540E400 N 8.20Et03 N 3.lOEtO2 N 

-?70Et03 N 270E+02 N lOOE402 H 150Et05 H' 590E+03 N 

4 70Et02 N 470E401 N IfJOEtOl N 270E*!l4 N 100E*03 H 

4 70Et02 N 470Et01 n 1.80EtOl N 2.70E+04 N lOOEt03 h 

6.lOE4Ol N 3.70EtOl N 1.40EtOl N 200Et04 H 7 8oE402 h 

730Et05 N 730E404 H 270Et04 N lOOEt06 N lOOEtO6 L 

260Et04 H 2.60E403 N 9.50Et02 N lOOE406 N 550E404 L 

260E+04 N 2.lOEt03 N 950Et02 N 1.00E406 N 550E404 h 

2.80E-01 c 4.90E-01 c 1.30E-02 c 2.40EtOl c 270EtOO c 

9lOEt03 w 9.10Et02 w 3.40E+02 N 5.10Et05 N 2.0OE404 H 

9 lOEtO2 ” 9.10E+Ol w 340E+Ol N 5.10Et04 N 200E403 k 

3.70EtOl n 3.70EtOO w 1.40EtOO w 2.00Et03 N 780EtOl L 

1.80E401 n l.ErOE+OO w 6 BOE-01 w l.OOEt03 w 390E+Ol F 

5 60E-03 c 5.20E-04 c 2.60E-04 c 4.60E-01 c 5 30E-02 c 



I 
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Sources- I=IRIS H=HEAST A=HEAST alternate W=klJthdrawn from IRIS or HEAST 

Contaminant 

Resmethrin 

Ronnel 

Rotcnono 

I Savey 

Selcnious Acid 

Selenium 

Selenourca 

Scthoxydim 

Silver 3nd compounds 

Simazinc 

Sodium azidc 

I Sodium diethyldithiocarbamate 

Sodium fluoroacefate 

I Sodium mctavanadatc 

I Systhane 

+*2,3,7,8-TCDD (dioxin) 

l’ebuthiuron 

I’emephos 

Terhncil 

I’erhulirs 

I‘erbutryn 

I ,2,4,5-Tetrachlorobenzene 

I, I, I ,2-Tetrachloroethane 

I ,I ,2,2-Tetrachloroethane 

l’etrachloroelhylcne (PCE) 

2,X4,6-Tenachlorophenol 

o.a.a.a-Telrachlorotolucnc ._ 
Tetrachlorovinphos 

Tetraethyldhhiopyrophosphate 

I 
E=EPA-NCEA Regronal Support provrsional value 

CAS 

10463666 

299643 

63794 

78587050 

7783008 

7782492 

630104 

74051802 

7440224 500E-03 I --- -___ 

122349 500E-03 I 120E-01 n 

26628226 

148165 

62748 

13716268 

7440246 

57249 

100425 

68671890 

1746016 1.50E+OS n 150E+05 H 

34014181 700E-02 I 

3383968 200E-02 n 

5902512 130E-02 I 

13071799 2 50E-05 n 

886500 l OOE-03 I 

95943 

630206 

79345 

127164 

58902 

5216251 

961115 

3689245 

78002 

811972 

1314325 

a 

563688 

6533739 

7791120 

O=Ofher EPA documents. 

c 

3.00E-02 I 

500E-02 H 

4 OOE~03 I 

250E-02 I 

500E-03 , 

!iOOE-03 I 

500E-03 H 

900E~02 i 

400E-03 I 

3 OOE-a2 I 270E-01 !I 

200E-05 t 

l OOE-03 n 

6 OOE-01 I 

300E-04 I 

200E-01 I 2.86E-01 I Isi 

2 50E 02 I 

300E-04 I b 

300Em02 I 260E-02 I 2.59E-02 I D 

2.00E-01 I 2.03E-01 t f 

l OOE-02 I 520E-02 E 2.03E-03 E b 

3.00E-02 I 

2 OOE+Ol H B 

3OOE-02 , 2.40E-02 H 

5.00E-04 I 

l.OOE-07 I 

I 2.29E+Ol e 

7.00E-05 w 

9.aaE-05 , 

8.00E-05 I 

600E-05 I 

14 

‘a56 C=carctnogenic effects 

N=non-carcinoaeniceffecfs 

150Et02 w 150EtOl H 540E400 N 820E+03 N 3.lOEt02 N - 
910E+02 N 910E+Ol H 340EtOl N 510Et04 n 2OOEt03 N I 

180Et02 H 18OE401 N 6.8OEtOO H lOOEt04 N 3 9OEt02 H 

180E+02 N 1.80EtOl N 680EtO0 N l.OOEt04 H 390E402 N 

-1aoEt02 N 180EtOl N 680EtOO H lOOE+04 N 390Et02 N 

330Et03 N 330Et02 N 120Et02 N 180Et05 N 7.00E403 N 

160Et02 N lflOE+Ol N 660E400 H lOOE404 H 3 90Et02 N 

56OE~Ol C 520E-02 c 2.60E-02 c 480E+Ol C 5 30E+OO c I 
150Ei02 N 150E+Ol N 540E+OO N 620E+03 N 3 lOEt02 ~1 

2 50E-01 c 230E-02 c 1.20E-02 c 210E+Ol c 240E400 c 

7 30E-01 N 730E-02 H 2.70E-02 H 4 10EtOl N 160Etoo w 

370E401 N 3 70E+OO N 1.40EtOO H 200E+03 H 7 aOE+Ol rdI 

220Et04 N 2 20Et03 N a.l0E+02 N lOOEt06 N 470Et04 N 

i-lOE+Ol N l.lOE+OO H 4.lOE-01 H 610E+02 N 230E+Ol H I 
160Et03 N l.OOE+03 N 2.70E+02 N 4.lOE405 H 1.60Et04 N 

910E+02 N 9.10EtOl N 340EtOl N 5.10E+04 H 2.00Et03 N 

4 5OE-07 c 420E-06 t OOOE+OO c 380E-05 c 4 30E-06 c 

2.60Et03 N 260E+02 N 9.50EtOl N 140005 H 5.50Et03 N 

730E+02 H 7.30EtOl N 270E+Ol w 4.10Et04 N 160Et03 N 

4 70Et02 n 4.7OEtOl H 1.8OEtOl N 2.70Et04 N l.OOEtO3 H I 
91OE-01 H 9 lOE-02 N 3.40E-02 N 5.10EtOl N 200E400 N 

370E401 N 3.70E+OO N 1.40EtOO N 200Et03 N 78OEtOl N I 

1.60EtOO N l.lOE+OO N 4.10E-01 N 6.10Et02 N 2.30EtOl N 

4.lOE-01 c 240E-01 t 1.20E-01 c 2.20E+02 c 2 50E+Ol c 

520Em02 c 310E-02 c 1.60E-02 c 290EtOl c 320EtOO C 

l.lOE+OO c 3.10EtOO c 6.10E-02 c llOE402 c 120EtOl c 

1 lOE+03 N l10Et02 N 4.10E+Ol N 6.10E+04 N 2.30Et03 N 

530E-04 c 310E-04 c 160E-04 c 2 90E-01 c 320L02 c 

2.80E+OO t 2.60E-01 c 130E-01 c 2.40E+02 c 2.70EtOl t 

1.60E+Ol N 1.80E+OO H 6.80E-01 N lOOE+03 N 390E+al " 

3.70E-03 n 3.70E-04 H 1.40E-04 N 2.00E-01 N 7.80E-03 w 

1.40E+05 n 6.40E+04 N O.OOE+OO OBOE+00 OOOE+OO 

260E+00 N 2.60E-01 N 9.50E-02 N 1.40Et02 N 5.50EtOO N I 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

330Et00 N 3.30E-01 N 1.20E-01 N 1.60E+02 N 

2 90E+OO M 2.90E-01 I) l.lOE-01 N 6 30E+OO N 

2 90EtOO n 2.90E-01 N l.lOE-01 N 630EtOO N --- I 



I 

EPA Region III Risk-Based Concentrations, October 22, 1997 

Sources- /=/R/S H=HEAST A=HEAST allemafe W=Wthdrawn from /R/S or HEAST 

15 

I E=EPA-NCEA Reoronal Suoaod orovrsional value 

I‘hiobencarb 

2-(‘fhiocyanonwthylthio)-benzothiazole 

‘I’hiofanox 

I‘hiophanalc-mctllyl 

Thiriini 

I in and conipt~unds 

* * ‘I itanium 

+* I’itaniurn diosidc 

Toxaphene 

I’rillolllctllrin 
I‘riallale 

I‘riusulfuron 

2 4 6-Trichlnroaniline hydrochloride 

~ 

I, I .2-l richlorocthane 

l‘richloroethylene (TCE) 

I‘richlorolluoromcthane 

2.4.Sl‘richlorophenol 

2,4,6-‘l‘richlorophenol 

2.4.5Trichlorophenoxyacetic acid 

2-(2,4,5-l‘richlorophcnoxy)propionic acid 

I ,I ,2-l’richloropropane 

1,2,3-Trichloropropane 

I ,2,3-Trichloropropene 

I, I ,2-Trichloro- I ,2,2- triff uoroethane 

Tridiphane 
rrierhvh~mine 

CAS 

10102451 

12039520 

7446186 

28249776 

21564170 

39196184 

23564058 

137268 

0 

7440326 

13643677 

108883 

95807 

95705 

823405 

106490 

8001352 

66841256 

2303175 

82097505 

615543 

56359 

33663502 

634935 

120821 

71556 

79005 

79016 

75694 

95954 

88062 

93765 

93721 

598776 SOOE-03 I rz 

96184 6.00E-03 I 7.00E+OO n lx 

96195 SOOE-03 n [E( 

76131 3.00E+Ol I 8.57EtOO H E 

58138082 3.00E-03 I 

121448 200E-03 I 

__ 

O=Olher EPA documents 

-Yi;> 
QOOE-05 , 

9OOE 05 w 

800E-05 , 

3.30EtOO N 330E-01 N 120E-01 H 180E+02 N 7OOEtO0 N 

290E+OO N 2.90E-01 N l.lOE-01 N 160E+02 N 6.30E+OO N _--- 
370Et02 N 370EtOl N 14OEtOl N 2.00Et04 N 780Et02 N 

llOE+03 N l10Et02 w 4.10EtOl N 610Et04 N 2.30E+03 N 

l OOE-02 I 

300E-02 H 

300E-04 H 1 lOE+Ol N I.lOEtOO N 410E-01 N 610E+02 N 230E+Ol N 

BOOE-02 fi 29OEtO3 N 2.90Et02 N l.lOE+02 N 1.60Et05 N 630Et03 N I 
500E-03 I 

600E 01 H 

4OOE+OO E 860E-03 E 

400E+OO E 860E-03 E 

ZOOE-01 , 114E-01 I El 

320EtOO n 

600E-01 n 

2.00E-01 H 730Et03 N 7.30Et02 N 270Et02 H 410E405 N 160E+04 N 

l.QOE-01 H 350E-01 c 3.30E-02 c 1.70E-02 c 3.00E+Ol c 3.40EtOO c 

180E+02 N 180EtOl N 6.80EtOO N l.OOE+04 N 390Et02 N 

220E+04 N 220E403 N 810E+02 N 100E+06 N 470E*04 N --.--- ----- 
150Et05 N 310E+Ol H 540E+03 N lOOE,06 N 310E+05 N 

150E+05 N 310E+Ol N 540Et03 N lOOEt06 N 310E+05 N 

750Et02 H 420E+02 N 2.70Et02 N 4.10E+05 N 160Et04 N 

2 lOE-02 c 2.00E-03 c 9.90604 c 1.80EtOO t 2.00E-01 c 

220E+04 N 220E+03 N 8.1OEtO2 N 100E+06 H 470Et04 N 

llOE+OO I 1.12EtOO , 

75OE-03 I 

130E-02 , 

lOOE-02 I 

500E-03 I 0% 

300E-04 I 

290E-02 H 

340E-02 n 

l OOE-02 , 571e-02 H I3 

ZOOE-02 E 286E-01 w E 

400E-03 I 5 70E-02 I 560E-02 I IX 

600E-03 E l.lOE-02 w 6.00E-03 L IX 

300E-01 , 2.00E-01 A lz 

lOOE-01 , 

l.lOE-02 I l.O9E-02 , 

I.OOE-02 , 

8.00E-03 I 

asls C=carcinogentc effecfs 

N=non-carcinwenic effects 

610E-02 c 560E-03 c 2.90E-03 c 5.20EtOO t 580E-01 c 

270E+02 N 2.70EtOl N l.OOE401 N 150Et04 N 590E102 h -- 
470Et02 H 4.70EtOI H 1.80EtOl N 270Et04 N lOOE40i-i 

370Et02 w 3.70EtOl N 1.40E+Ol H 2.00E+04 N 780Et02 h 

300EtOl N 1.80EtOl N 6.80EtOO N l.OOEt04 N 390E+02 or 

llOEt01 N l.lOE+OO I( 4.IOE-01 N 610E+02 N 230E401 c 

230EtOO t 220E-01 t 1 lOE-01 c 2 ooE402 c 220E+Ol < 

200E+OO c 18OE-01 c 9.30E-02 c 170E+02 c 190EtOI c 

190Et02 H 210Et02 N 140E+Ol n 200E+04 N 78OEtOi-i 

540Et02 N lOOE+03 N 270E+OI N 4.lOE404 N 160Et03 t 

1 WE-01 c l.lOE-01 c 5 50E-02 c 1 ooE402 c llOE+Ol < 

1.6OEtOO c l.OOEtOO t 2.90E-01 c 5.20E+02 c 580E+OT-; 

130Et03 N 7.30Et02 N 4.lOEt02 N 6.lOEt05 N 230E404 , 

370Et03 N 3.70Et02 N 140Et02 n 2.00E+05 N 780E+03 t 

610EtOO t 5.70E-01 c 2.90E-01 c 5 20Et02 c 58OEtOI < 

370E+02 N 3.70EtOl N 1.40EtOl N 200Et04 w 7.80Et02 E 

290Et02 N 2.90EtOl I( l.lOEtOl n 1.60Et04 w 6.30Et02 )I 

300EtOl w 1.80EtOl N 6.80EtOO H l.OOEt04 N 390Et02 H 

1.50E-03 c 8.QOE-04 c 4.50E-04 c 8.20E-01 t Q.lOE-02 c 

300EtOl N 1.80EtOI n 6.80EtOO N l.OOEt04 w 3.906+02 N 

59OEt04 N 3.lOEt04 n 4.10Et04 w l.OOEt06 N lOOE4O6 N 

llOEt02 II l.lOEtOl M 4.10E+OO n 6.10Et03 N 230Et02 N 

730E401 N 730EtOO I) O.OOEtOO OOOE400 OOOEtOO - I 
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Sources: I=IRIS H=HEAST A=HEAST altemafe W=Wilhdrawn from IRIS or HEAST Basis C=carcinogenic effects 

E=EPA-NCEA Regional Support provisional value O=Ofher EPA documents. N=non-catciinogenicefrkts 

Risk-Based Concentrations 
V Tap Ambient Soil Ingestion 

Kllh Rll)i CPSO CPSi 0 Waler Air Fish Industrial 1 Residential 

Contaminant CAS WWd mglkdd kgd/mg kgdImg C l&L k&m3 wkz m&g I mdb 
Trifluralin 1582098 7.50E-03 I 7.70E-03 1 8.70E+OO c 8.10E-01 t 4.10E-01 c 7.40E+02 c 8.30E+Ol c 

* l I ,2,4-Trimethylbenzene 95636 500E-02 E 170E-03 E lxl lZOE+Ol w 6.20E+OO N 6.80E+Ol N l.OOEt05 w 3.90E+03 w 

* * I ,3,5-Trimethylbenzene 108678 500E-02 E 1.70E-03 E I 120E401 n 6.20E+OO w 6.80EtOl N lOOEt05 w 390E+03 N .- 
Trimethyl phosphate 512561 3.70E-02 H 180E+oo C 1.70E-01 c 8.50E-02 t 150E+02 c 1.70E+Ol c 

** 1,3$Trinitrobenzene 99354 300E-02 E llOE+03 N l.lOE+02 N 4.lOE+Ol N 6.10E+04 n 2.30E+03 N 

I’riniIrophcnylmethylnitramine 479458 l OOE-02 H 370E+02 N 3.70E+Ol I( 140E+Ol N 2.00E+04 N ?.80E+02 N 

2,4,6-Trinitrotoluene 116967 500E-04 I 300E-02 I 22OE+OO c Z.lOE-01 t l lOE-01 e 1.90E+02 c 2.10EtOl c 

(Jranium (soluble sahs) 7440611 300E-03 , 1 lOE+OZ N l.lOE+Ol N 4.10EtOO N 6.lOE+O3 N 230Et02 w 

Vanadium 7440622 7OOE 03 H 260t+02 N 260E+Ol N 950E+OO H 140E404 N 550E+02 w 

Vanadium pentoxidc 1314621 900E-03 I -330E+02 N 3.30EtOl N l.ZOE+Ol N 180E+04 I( 700Et02 N 

Vanadium sulfate 36907423 ZOOE-02 H 730E+02 N 730E+Ol H 2.70EtOl N 410E+04 H 1.60E+03 N 

Vernam 1929777 l OOE-03 I 370E+Ol N 3.70E+OO w 1.40E+OO N 2.00Et03 N 78OEtOl H 

Vinclozolin 50471448 250E-02 I -9-iOE+02 N 9.lOE+Ol n 3.40E+Ol n 510E+04 I( 200E+03 n 

Vinylacetatc 108054 lOOE+OO n 571E-02 I 370Et04 I( 2.lOE+02 N 1.40Et03 N lOOE+06 w 780E+04 w 

Vinyl bromide 593602 857E-04 I IXI 520E+OO H 3.10E+OO N O.OOE+OO O.OOE+OO O.OOE+OO 

Vinyl chloride 75014 1.90E+OO H 3.OOE-01 H &I 1.90E-02 c Z.lOE-02 c 1.70E-03 c 3.00EtOO c 3.40E-01 c 

Warfarin 81812 3.00E-04 I 1 lOE+Ol N l.lOE+OO w 4.lOE-01 Y 6.10E+02 N 2.30EtOl w 

m-Xylenc 108323 Z.OOE+OO n El 120E+04 n 7.30Et03 +I 2.70E+03 N l.OOEt66 N 160E+05 N 

o-Xylene 95476 ZOOE+OO H El 120EtO4 N 7.30Et03 N 2.70Et03 H lOOE+O6 N t.60E+05 N 

p-Xylene 106423 IXI OOOE+OO O.OOE+OO OOOE+OO OOOE+OO O.OOE+OO 

Xylenc(mixcd) 1330207 ZOOE+OO I El 120Et04 N 7.30Et03 N 2.70Et03 N lOOE+06 N 1.60E+05 N 

Zinc 7440666 3.00E-01 I llOE+04 w llOE+03 II 4.10Et02 N 6.10E+05 H 2.30E+04 N 

Zinc phosphide 1314847 300E-04 I llOE401 N l.lOE+OO w 4.10E-01 N 610E+02 N 2.30E+Ol N 

Zineb 12122677 SOOE-02 , 1.80E+03 n 1.80Et02 n 6.80EtOl H lOOE+OS w 39OEtO3 N 



ATTACHMENT A.2 

FEDERAL WATER QUALITY CRITERIA 



a C 0 
I 

: FRESEWATER i SALTWATER : liUnbn AIALTY 
: (IO’ risk for carclnqcns~ 

: Ctlttrion iritcrion : Crlterlon Crlterlon : For Contuaption of: 
: nu1alm Contlnwur : !Mlrul Continuous : Water h Organisms 

cu) ConPOUND CAS : Cont. Cont. : Cont. Cow. : orqanlr# hlr 
ltu&r ! CuqlL) (q/L) ! CuqlL) CuqlL, : (q/L) (q/L) 

Bl 82 Cl cz : 01 02 

1 Antlmny 
2 Arscnlc 
3 Bdryl I 1111 
4 cadm1un 

5a Chromic ([II) 
b Chroaiur (VI) 

6 Copper 
7 Lead 
8 Hercury 
9 Nickel 

10 Selcniw 
11 Sliver 
I2 Thalllw 
13 ZlriC 

I4 Cyanldc 

7440360 I 
74aa2: 360 
7440417 : 
7440439 : 3.9 l ’ 

1440473 : 1700 l ' 
7440473 :. 16 
7440508 : - 18 ” 
7439921 : 82 ” 
1439976 ! 2.4 
74anO : 14a 9’ 
7782492 : 20 
7140224 : 4.1 ‘* 
7w280 : 
74uIbbb1 120 ” 

57125 : 22 

15 Askhos 1332214 ! 
16 2.3.7.8-MO (DioxInI 174MI16 : 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
xl 
31 
32 
33 
34 
35 
M 
37 
38 
39 ._ 4J 
41 
42 
43 

Acmlein 1om28: 
Acrylon~trile 107131 : 
BalIem 7143 : 
Broafon 75252 : 
Car&m Tttrachlorldc 56235 : 
Chlorobcnrefm lawI7 : 
ChJorodi~thne 124481 : 
Chloroethne 7sooj I 
2-ChIoroetftylv~nyl Ether 1107% : 
Chlomforr 67663 : 

Dlchiombmacthas 73274 I 
I. I-01chlomttu# 75343 : 
1 .2-Olchloroctham loml : 
1.1 -D~chlometJ$eae 753% : 
I. 2-!Ilchloroproqu 7tws ! 
1. !-Dichloropropllrs, 54mb : 
Ethylbenzen lOOal : 
.&thy1 Braldr 74839 : 
Itethyl Chloride 74ul3 I 
Hethylens Chloride 75092 : 
1.1.2.2-Tetrachlomethana 79345 : 
Tctrachloroethylene 1171eb4 : 
To1 uene 1cax3: 
1.2-Traru-Dlchlorocthllcnc 156605: 
I.l.l-Trichlomet 71556 : 
1.1.2-~richlomethtne 73005 : 
frichloroethylenc 79016 : 

44 VInyI Chloride 75014 : 

190 1 69 ’ 36 

I.1 l * : 
210 l * : 
11 : 
12’. : 

3.2 ‘* : 
0.012 : 

160 ‘9 : 
5 : 

43 

1100 
2.9 
220 
2.1 
15 

3w 
2.3 

9.3 

50 
2.9 
8.5 

0.025 
8.3 
71 

110 ‘* : 
5.2 : 

I 

95 86 
I 1 

14 @ 42ul’ 
0.018 *t 0.14 ‘t 

, 0.0376 t 0.131 t 
I 10 ’ 170 ’ 

33cm* 67oqoO ’ 
: 170 ’ 3100 ’ 

1300 ’ 
50 

0.14 0.15 I 510 ’ 3800’ 
104 ’ 6&x* 
91 ’ 

0 2.0 ’ 7.2 ’ 

7al ’ Zlso ’ 
I 

1 3ml fibcnll 
:o.mrrm13 t O.axaxlIl4 t 

320 
0.059 ‘t 

1.2 ‘t 
5.7 ‘? 

0.2s ‘i 
(88 
5.7 ‘t 

0.032 ‘i 
5.70 l t 
5.70 ‘t 

0.38 ‘i 
0.057 ‘t 

10 l 

3100 ’ 
(8’ 

5.7 ‘t 
4.7 ‘t 

0.17 l t 
0.8 

looa,’ 
700 ’ 

31ul ’ 
0.60 ‘t 
2.7 t 

2 t 

78) 
0.67 l t 

71 *t 
470 ‘t 
4.5 ‘t 

470 ‘t 

I8 ‘t 
470 ‘t 
470 ‘t 

99 ‘t 
3.2 *t 

17aI ’ 
29ooo’ 
4aYJ’ 
470 l t 

lwo *t 
11 ‘i 

8.85 
xmx’ 
1-t 
17aYM ’ 

42 ‘t 
81 t 

525 t 



A B I . C 0 

: FRSSEWATER i SALTUATSR : EUNAII ElIAl- 
: (10’ rtsk for carc~n 

WI&) 

: Crltcrion Criterion : Criterion Crltcrlon : ior Concwpt ion of: 
: I(u14ur Continuous : Haxlaum Cantwour : Mater 6 Orqanirr 

(81 COnPOunO CM : talc. Cow. : cmc. Cont. : Orqanitnr hlY 
lhmkr : (q/L) CuqlL) : (q/L, Cllq/LI : Cuq/L) CuqlLI 

81 B2 : Cl c2 : 01 02 

4s 2-Chloropheml 
46 t.+Olchloropheml 
11 2.4-01nthylpheml 
44 t-#ethyl-4.6-Oinitmphcne 
49 2.4-Oinltmphcml 
so 2-Hitnpheml 
51 4-Dlitmphcml 
52 Methyl -4-Chldmphenol 
53 Pantachlorophenol 
54 Phenol 
55 2.4.b-Tr~hlomphenol 

95578 : 
12oa32 : 
lOsb79 : 

I1 534521 ! 
5128s : 
88755 : 

I[)(1327 : 
59501 : 
87845 : 

108952 : 
88x2 : 

56 Actnaphthenc 83329 : 
57 Acenaphthylene 208960 : 
58 Anthractnc 120127 I 
59 Benz id I ne 92875 ! 
60 Bcnro(a)Anthracene 56553 I 
61 Benzo(a)Pyrene so323 : 
62 3.4~knxdluormthene 205992 I 
63 Benm(qhi)Perylcnt 191242 : 
64 Benzo~k~Pluoranthenc 2Q7cm .I 
65 Bir(2-ChlometbxyMethane 111911 : 
66 BlscZ-Chlomethyl )Bther 111444 : 
67 aIr(t-Chloroiwpm~IlEthcr low1 : 
68 B!sct-t;thylhql)Phthalrte 117817 : 
69 4-Bromphenyl Phenyl Ether 101553 : 
79 Jutylbenzyl Phthalatc 05687 : 
71 Z-Chloronapht~ltne 91537 : 
72 4-Chlorophenyl Phenyl Ether X05723 : 
73 Chryrenc 218X9 : 
14 Oiknz(a.h)kthracene Y7a3 I 
75 1.2~O~hloroknzenc 95501 : 
76 1.3-Olchlomknrem 541731 : 
77 I.4-il~chloroknzem lObjb7 ! 
78 3.3’-Oichlomtentldiw 91941 : 
73 Oiethyl Phthrlatr 84662 ! 
a Owethy Phthalrtr 131113 : 
81 Ol-duty1 Phthalate 04742 : 
92 2.4-O~nitrotoluene 121142 : 
a3 2.6~3mitrotoluene b&M2 : 
a4 DI-?-My1 Phthrlrtc 1178(0 : 
35 I.!-3lFnenylhydrazinc 122667 : 
86 fluoranthcne 2Obw: 
87. Flwrene 86737 ! 
88 Eurachloroknzene 118741 : 
89 Rcxachlorubutrdiene 87683 : 

a 
20 “* i3 

190 l 

13.4 765 

70 ’ 14am’ 

la3J ’ 
21 ’ 

1.2 t 

2mx3. 
4600 ’ 
3.6 t 

1200 ’ 2700 ’ 
O.al28 t O.Wll t 
0.0028 t 3.0311 t 

O.OaIl2 *t o.cm54 ‘t 
0.0028 t 0.0311 t 
0.0328 t 0.0711 t 
O.W28 t 0 t 
o.alta t ow t 
o.a)za t 0.0311 t 

O.oJl *t 
I(00 ’ 
1.8 ‘t 

3330’ 52W l 

o.wta t 
0.0028 t 

2700 ’ 
4-W 
400 

0.04 ‘t 
2xQ3’ 

31m 
27al ’ 
0.11 t 

0 041 *t 
42 

O.aI28 t 
O.CUl72 t 

0.44 *t 



A 3 C 0 

: PRRSRwAT&R : SALTWATER : aunAn EKALT9 
1 (10’ rm for carcinqtns) 

: Criterion Ctiterlon : Critetlon Cr:terlon : For Conrumpt ion of: 
: nu1rl.u Continuous : Hulmun ioncmous : Water # Oqanists 

:#) cowPou!io CAS : Cnnc. Cont. : Cmc. Cont. : Orcpnms hlY 
Number : (q/L) (uq/L) : Cuq/L) ClJqL) : Cl&q/L) Cuq/L) 

Bl 32 : Cl -c2 : 01 02 

W Flexachlomqclopentadlene 77474 : 
91 kxachlomethane 67721 : 
92 Indeno(l.2.3-cd)Fyrene 1933% : 
93 lsoptrorone 78591 : 
94 Naphthalene 91203 : . 
95 Hi trohenzene 98953 I 
96 N-H~trosodirethylarine 62759 : - 
97 N-Nitrorodl-n-Propylallne 621b47 : 
98 N-Hitroaodiphenylarine WC%: 
99 Ihenanthrene a5018 : 

100 Pyrenc 129axl : 
IO1 1.2.4-frlchlorobenrene 120821 : 

102 Aldrin 
103 alpha-BRC 
104 beta-SE . 
105 gama-BBC 
106 delta-BBC 
107 Chlordane 
108 4-4’-DDT 
109 4.4’-Dog 
110 4.4’-DCQ 
111 Oleldrln 
!I.2 alpha-Endosulfan 
113 keta-3tiosulfan 
!!4 Endosalfan Sulfate 
!;S Erdr1n 
1!6 Endrln ,Aldehyde 
!!7 Zepcacnlor 
II9 3optachlor E;oxide 
i 19 ?C9-1242 
ii0 KB-1254 
i2I ?C3-1221 
I22 x3-1232 
123 PC!-it(8 
I: 4 PCS-12g 
12s PCS-IO16 
!26 Toxapne 

30m2: 3$ 
319846 I 
315857 : 
58899: 2$ 

319860 : 
57749 : 2.4 $ 
Sam : 1.1 $ 
72559 : 
72528 : 
60571 ! 2.5 t 

959988 : 0.22 $ 
33213659 : 0.22 t 
iO31078 : 

72208 : 0.18 $ 
7421934 : 

7b44a : 0.52 1 
1024573 : 0.52 t 
13335.3 : 

11097691 : 
111042.82 : 
111411bs I 
126722% : 
11096m : 
12674112 : 
Km352 : 0.73 

0.06 $ : 

o.W43 t : 
0.001 t : 

0.0019 $ I 
o.o%$ : 
0.056 8 : 

o.w23 t I 

o.aIlla$ : 
o.culat : 
0.014 t : 
0.014 $ : 
0.014 $ : 
0.014 t : 
0.014 t : 
0.014 $ : 
0.014 t : 

I.3 t 

0.16 t 

0.09 t 
0.13 $ 

0.71 t 
0.034 t 
0.034 $ 

0.037 t 

0.053 t 
0.053 t 

0.0002 : 0.21 

, 

I 

I 

o.ocw$ : 

0.001 $ : 

0.0019 $ I 
0.0087 $ : 
n.W87 $ : 

0.0023 t : 

0.0036 t i 
n.al3bt : 

0.03? : 
0.03 t : 
0.03 $ : 
0.w t : 
0.03 t : 
0.03 t : 
0.03 : : 

242 * 
2.0 ‘t 

O.W28 t 
6900 * 

17 ’ 
o.am9 ‘t 

0.005 ‘t 
5.0 ‘t 

o.wta t 
0.W28 t 

o.OW13 *t 
0.0039 *t 
‘0.014 ‘t 
0.019 t 

o.asa *t 
o.mIs9 *t 
o.am9 *t 
o.anu ‘t 
o.WO14 ‘t 

0.93 ’ 
0.93 b 
0.93 ’ 
0.76 ’ 
0.76 ’ 

O.aml *t 
O.axlO ‘t 

o.cun44 l t 
o.oooM) ‘t 
o.Wm44 ‘t 
o.ww44 ‘t 
0.000044 ‘t 
o.axw ‘t 
o.tmoo44 ‘t 

P.am2 : o.Wo73 et 

17400 * 
8.9 ‘t 

0.0311 t 
4xml’ 

19w ’ 
8.1 *t 
8.5 ‘f 
16 ‘t 

0.0311 t 
0.0311 t 

O.WOl4 l t 
0.013 *t 
0.046 ‘t 
0.063 t 

o.oWs9 ‘t 
0.0x59 l t 
o.m59 ‘7 
o.am ‘t 
o.Cm4 ‘7 

2.0 ’ 
2.0 ’ 
2.0 ’ 

0.81 ’ 
0.81 l 

o.oW21 ‘t 
O.rnll ‘T 

o.am4s ‘t 
o.am4s *t 
o.ms *t 
o.amrs *t 
o.alx45 ‘t 
o.aml45 *r 
o.Oax4s *t 
o.am5 *t 



a Criteria rcrissd to reflect current qency q,’ or RID. as contamed VI the Intqrrted Risk Information Systea (IRIS). 

fi* tresbater aquatic life criteria far tbesc metals are exprttrcd as a function of total hardness (q/L). at follf 
(vkre enp reprae&e the bare c wpxwntlal function). (Values displayed abc correspond to a total hardness W 
la, q/L.) 

IX - exp~e,Iln(hardness) I * b,l CCC - urp(&lln(hardncss)l l 4) 

“. b, k 4 

CdDlU I.128 -3.828 0.7852 -3.490 
WF 0.9422 -1.464 0.8545 -1.465 
Chmim (III) 0.8190 3.688 0.8190 1.561 
Lead 1.273 -1.460 1.273 -4.70s 
M1cktl 0.0460 3.3612 ,0.0460 I.1645 
Silver I .72 -6.52 
Zinc 0.8473 0.8604 0’. 0473 0.7614 

*** Ireshvrter aquatic life criteria for pntachlorophenol are exprerrcd as a function of pa. and are calculated a1 
f0110v1. (Valuer dlrplayed a&we corres$xd to a fl of 7.8.) 

CE - Esp(l.aK(pfi) - 4.830) CCC - exp(l.o05(pEy - 5.2%) 

t Criterta based on carclmqeniclty (IO-’ risk). 

t Aquatic Ilfc crlterla for these coepxnds vere lscucd in 1980 utilizlnq the 1983 GuidelInes for criteria developent. 
The acute values Opm are final acute values (fav) and acaxdinq to the 1980 Guidelinea the Acute values were 
intended to be interpreted a8 inrtantancour ~aximm valuea. and the chronic valua shovn we Interpreted aI 21 - mur 
averqe values. KPA has not upfated these crlterla pursuant to the 1985 Guldelina. Eovwer. a8 an approxlBation. 
dividing the final acute values in oolumns Bl and Cl by 2 yields a Criterion !4urur Concentration. NJ numeric 
changer are rqulred for mluww Bt and C2. and EPA suggests using these values directly as Crlterlon Contlnuou. 
Concentration. 

I) Thor chart lrsts all of EPA’s prlorlty toxic pollutants vhether or not rrltrrla recoaendatlons are avallable. 9lank 
spaces indlcatc the abrence of criteria rcccmndatlons. 

!) The follovlnq chalcalr have orqamleptlc based crlterra recoaendatlons that are not included on thlr chart (for 
reasons vhich are dlrcurred II! the prcaeble): 

Copper 
Zinc 

2.4-Diwthylpheml 
3-ethyl-I-Chlorophenol 

I) For purpxea of tblr ruleuklnq. freshrater crlterla apply at salinity levels qal to or lesr than 5 parts per 
ttourand (opt): raltntsr crlterla apply at salinity levels greater than 5 ypc (0100). 
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_. ATTACHMENT A.3 

EXPOSURE CALCULATIONS/ASSUMPTIONS 

. ..__ ..-._____ 



TABLE 1 

Where: 

c = 

IR = 

VF = 

PEF2 = 

EF = 

ED = 

BW = 

INHALATION OF PARTICULATESNAPORS FROM SOIL 
FORMULA AND EXPOSURE ASSUMPTIONS’ 
BASELINE HUMAN HEALTH ASSESSMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Dose (mg / kg / day) 

~xiRx[& + &]~EF~ED 

= 
BW x AT x 365 days I year 

Chemical concentration (mg/kg); 95% UCL of the arithmetic mean or the maximum (if 
less) 

Inhalation rate 
. Adults - 20 m3/day 
. Child residents - 15 m3/day 
. Military personnel - 23 m3/day (2.3 m3/hr for 10 hr, USEPA 1996) 

Volatilization factor - chemical specific (see Attachment D for equation and sample 
calculation) 

Particulate emission factor - 1.32E + 09 m3/kg or calculated with site-specific data (such 
as land area involved, soil type, atmospheric conditions, fraction of vegetative cover, 
etc. ) 

Exposure frequency 
. Workers (full time) - 250 days/year 
. Workers (part time) - 125 days/year (professional judgment for employees working 

half time) 
. Residents - 350 days/year 
. Trespassers - 45 days/year (professional judgment, approximate 1 event/week) 
. Military personnel - 84 days/year (site-specific data) 

Exposure duration 
. Construction workers -1 year (professional judgment for length of construction 

project) 
. Workers - 25 years 
. Child residents (to age 6) - 6 years 
l Adolescent trespassers (age 7 to 16) - 10 years 
. Adult residents - 30 years (permanent); 6 years (non-permanent, assuming 

2 3-year tours of duty) 
. Military personnel - 1 year 

Receptor body weight 
. Child residents (to age 6) - 15 kg 
. Adolescent trespassers (age 7 to 16) - 45 kg 
. Adults - 70 kg 

A.3-1 



TABLE 1 
INHALATION OF PARTICULATEW’VAPORS FROM SOIL 

FORMULA AND EXPOSURE ASSUMPTIONS’ 
BASELINE HUMAN HEALTH ASSESSMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

AT = _ Averaging time of exposure 
. Carcinogenic effects - 70 years 
. Noncarcinogenic effects - ED 

Notes: 

1 Example exposure dose calculations are presented in Attachment D. The formula is based on 
EPA Risk Assessment Guidelines for Super-fund (RAGS Parts A and B), December (A), 
December 1991 (B). Exposure assumptions are based on reasonable maximum exposure 
(RME) values (USEPA, 1991 and 1996 and USEPA Region 4 Supplemental Guidance, 
November 1995). Any exceptions are indicated. 

USEPA, Soil Screening Guidance: Users Guide, Publication 9355.4-23, April 1996, Office of 
Solid Waste and Emergency Response 
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TABLE 2 

Where: 

c = 

IR = 

EF = 

ED = 

FI = 

CF = 

BW = 

AT = 

INCIDENTAL INGESTION OF SOILS/SEDIMENT 
FORMULA AND EXPOSURE ASSUMPTIONS’ 
BASELINE HUMAN HEALTH ASSESSMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Dose (mg / kg / day) 
CxIRxEFxEDxFIxCF 

= 
BW x AT x 365 days I year 

Chemical concentration (mg/kg); 95% UCL of the arithmetic mean or the maximum (if 
less) 

Soil ingestion rate 
. Workers (noncontact), military personnel - 100 mg/day 
. Construction workers (contact intensive) - 480 mg/day 
. Child residents (to age 6) - 200 mg/day 
. Adolescents (age 7 to 16) adult residents - 100 mg/day 

Exposure frequency 
. Workers (full time), construction workers - 250 days/year 
. Workers (part time) - 125 days/year (professional judgment for employees working 

half time) 
. Residents - 350 days/year 
. Trespassers - 45 days/year (professional judgment, approximately 1 eventlweek) 
. Military personnel - 84 days/year (site-specific data) 

Exposure duration 
. Workers - 25 years 
. Construction workers - 1 year (professional judgment for length of construction 

project) 
. Child residents (to age 6) - 6 years 
. Adolescent trespassers (age 7 to 16) - 10 years 
. Adult residents - 30 years (permanent) 6 years 

(non-permanent, assuming 2 3-year tours of duty) 
. Military personnel - 1 year 

Fraction ingested (unitless) - 1 .O 

Conversion factor - 1 E-06 kg/mg 

Receptor body weight 
. Child residents (to age 6) - 15 kg 
. Adolescent trespassers (age 7 to 16) - 45 kg 
. Adults - 70 kg 

Averaging time of exposure 
. Carcinogenic effects - 70 years 
. Noncarcinogenic effects - ED 

A.3-3 



TABLE 2 

INCIDENTAL INGESTION OF SOILS/SEDIMENT 
FORMULA AND EXPOSURE ASSUMPTIONS’ 
BASELINE HUMAN HEALTH ASSESSMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Notes: 

1 Example exposure dose calculations are presented in Attachment D. The formula is based on 
EPA Risk Assessment Guidelines for Super-fund (RAGS Part A), December 1989 (A). Exposure 
assumptions are based on reasonable maximum exposure (RME) values (USEPA, 1991 and 
1996 and USEPA Region 4 Supplemental Guidance, November 1995). Any exceptions are 
indicated. 

A.34 



TABLE 3 

Where: 

c = 

SA = 

AF = 

EF = 

ED = 

ABS = 

CF = 

BW = 

AT = 

DERMAL CONTACT WITH SOILS/SEDIMENT 
FORMULA AND EXPOSURE ASSUMPTIONS’ 
BASELINE HUMAN HEALTH ASSESSMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Dose (mg I kg / day) 
CxSAxAFxEFx EDx ABSxCF 

= 
BW x AT x 365 days I year 

Chemical concentration (mglkg); 95% UCL of the arithmetic mean or the maximum (if 
less) 

Skin surface area 
. Workers - 4100 cm* (for head, forearms, hands: USEPA, January 1992) 
. Child resident (to age 6) - 2000 cm2 (assumed 25% of total surface 

exposed; USEPA, January 1992) 
. Adolescent trespasser (age 7 to 16) - 3820 cm2 (assumed 25% of total surface 

exposed; USEPA, January 1992) 
. Adult residents, military personnel - 5700 cm2 (assumed 25% of total surface 

exposed; USEPA, January 1992) 

Adherence factor of soil to skin - 1 .O mg/cm2 

Exposure frequency 
. Workers (full time), construction workers - 250 days/year 
. Workers (part time) - 125 days/year (professional judgment for employees working 

half time) 
. Residents - 350 days/year 
. Trespassers - 45 days/year (professional judgment, approximately 1 event/week) 
. Military personnel - 84 days/year (site-specific data) 

Exposure duration 
. Workers - 25 years 
. Construction workers - 1 year (professional judgment for length of construction 

project) 
. Child residents (to age 6) - 6 years 
. Adolescent trespassers (age 7 to 16) - 10 years 
. Adult residents - 30 years (permanent); 6 years (non-permanent, assuming 

2 3-year tours of duty) 
. Military personnel - 1 year 

Absorption factor (unitless) 
. Organics - 0.01 (or chemical-specific) 
. lnorganics - 0.001 (or chemical-specific) 

Conversion factor - 1 E-06 kg/mg 

Body weight 
. Child residents (to age 6) - 15 kg 
. Adolescent trespassers (age 7 to 16) - 45 kg 
. Adults - 70 kg 

Averaging time of exposure 
. Carcinogenic effects - 70 years 
. Noncarcinogenic effects - ED 

A.3-5 



TABLE 3 

DERMAL CONTACT WITH SOILS/SEDIMENT 
FORMULA AND EXPOSURE ASSUMPTIONS’ 
BASELINE HUMAN HEALTH ASSESSMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Notes: 

1 Example exposure dose calculations are presented in Attachment D. The formula is based on 
EPA Risk Assessment Guidelines for Super-fund (RAGS Part A), December 1989 (A). Exposure 
assumptions are based on reasonable maximum exposure (RME) values (USEPA, 1991 and 
1996 and USEPA Region 4 Supplemental Guidance, November 1995). Any exceptions are 
indicated. 

A. 3-6 



Where: 

c = 

IR = 

EF = 

ED = 

BW = 

AT = 

Notes: 

TABLE 4 

INGESTION OF GROUNDWATER (DRINKING WATER) 
FORMULA AND EXPOSURE ASSUMPTIONS’*2 

BASELINE HUMAN HEALTH ASSESSMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Dose (mg / kg / day) 
CxIRxEFxED 

= 
BW x AT x 365 days I year 

Chemical concentration (mg/L); arithmetic average of wells 

Water ingestion rate 
. Adult residents - 2.0 Uday 
. Child residents - 1.0 L/day 

Exposure frequency - 350 days/year 

Exposure duration 
. Adult resident - 30 years (permanent); 6 years (non-permanent, assuming 

2 3-year tours of duty 
. Child residents (to age 6) - 6 years 

Receptor body weight 
. Adult residents - 70 kg 
. Child residents - 15 kg 

Averaging time of exposure 
. Carcinogenic effects - 70 years 
. Noncarcinogenic effects - ED 

Example exposure dose calculations are presented in Attachment D. The formula is based on 
EPA Risk Assessment Guidelines for Super-fund (RAGS Part A), December 1989 (A). Exposure 
assumptions are based on reasonable maximum exposure (RME) values (USEPA, 1991 and 
USEPA Region 4 Supplemental Guidance, November 1995). Any exceptions are indicated. 

Per EPA Region 4 Guidance, combine inhalation and dermal exposure to groundwater by 
residents (when showering) will be calculated by the same equation and exposure assumptions. 
Thus, the dermal intake + inhalation intake = ingestion intake (total intake = ingestion intake x 2). 
An ingestion rate of 2.0 L/day will be used for adults and, to be conservative, for children. 

A.3-7 



TABLE 5 

DERMAL CONTACT WITH GROUND WATER 
(CONSTRUCTION WORKER SCENARIO) 

FORMULA AND EXPOSURE ASSUMPTIONS’ 
BASELINE HUMAN HEALTH ASSESSMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Dose (mg/kg/day) = 
DAxEVxSAxEFxED 

BWx ATx 365 days/ year 

DA horganKs = CxPCxETxCF 

DA organI- = 2x PC x C xCFifET c T* 

DA = Absorbed dose per event (mg/cm’ event) 

EV = Event frequenting (events/day) - l/day assumed 

1 = Stratum corneum diffusion factor (hr; chemical-specific) 

T’ = Time to reach steady state (hr; chemical-specific) 

B = Octanol-water partition partition divided by 1 O4 (dimensionless; chemical-specific) 

c = Chemical concentration (mg/L): arithmetic average of wells 

SA = Skin surface area available for contact - 2490 cm2 (for forearms, hands: USEPA, 
January 1992) 

PC = Permeability constant (cm/hour; chemical-specific) 

ET = Exposure time - 8 hours/event 

EF = Exposure frequency - 250 days/year (based on similar exposure scenarios) 

ED = Exposure duration - 1 year (professional judgment for length of construction project) 

CF = Conversion factor - 1 L/l 000 cm3 

BW = Body weight - 70 kg 

AT = Averaging time of exposure 
. Carcinogenic effects - 70 years 
. Noncarcinogenic effects - ED 
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TABLE 5 

DERMAL CONTACT WITH GROUND WATER 
(CONSTRUCTION WORKER SCENARIO) 

FORMULA AND EXPOSURE ASSUMPTIONS’ 
BASELINE HUMAN HEALTH ASSESSMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Notes: 

1 Example exposure dose calculations are presented in Attachment D. The formula is based on 
EPA Risk Assessment Guidelines for Super-fund (RAGS Part A), December 1989 (A) and Dermal 
Exposure Assessment Guidelines, USEPA, January 1992. Exposure assumptions are based on 
reasonable maximum exposure (RME) values (USEPA, 1991 and USEPA Region 4 
Supplemental Guidance, November 1995). Any exceptions are indicated. 
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TABLE 6 

Where: 

c = 

IR = 

ET = 

EF = 

ED = 

BW = 

AT = 

INGESTION OF SURFACE WATER 
FORMULA AND EXPOSURE ASSUMPTIONS’ 
BASELINE HUMAN HEALTH ASSESSMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Dose (mg / kg / day) 
CxIRxETxEFxED 

= 
BW x AT x 365 days I year 

Chemical concentration (mg/L); 95% UCL of the arithmetic mean or the maximum (if 
less) 

Water ingestion rate 
. Construction workers, military personnel- 0.01 Uhour (similar to wading) 
. Adolescent trespassers, recreational users (swimming)- 0.05 Uhour 
. Adolescent trespassers, recreational users (wading)- 0.01 Uhour 

Exposure time 
. Construction workers - 8 hours/day 
. Trespassers, recreational users - 2.6 hours/day 
. Military personnel - 3 hours/day (professional judgment) 

Exposure frequency 
. Construction workers - 250 days/year 
. Trespassers - 45 days/year (professional judgment, approximately 1 event/week) 
. Recreational users - 45 days/year (swimming frequency, Region 4 guidance for the 

Southeast) 
. Military personnel - 84 days/year (site-specific data) 

Exposure duration 
. Construction workers - 1 year (professional judgment for length of construction 

project) 
. Trespassers (age 7 to 16) - 10 years 
. Recreational users - 30 years (permanent); 6 years (non-permanent, assuming 

2 3-year tours of duty) 
. Military personnel - 1 year 

Receptor body weight 
. Construction workers, recreational users - 70 kg 
. Trespassers (age 7 to 16) - 45 kg 

Averaging time of exposure 
. Carcinogenic effects - 70 years 
. Noncarcinogenic effects - ED 
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TABLE 6 

INGESTION OF SURFACE WATER 
FORMULA AND EXPOSURE ASSUMPTIONS’ 
BASELINE HUMAN HEALTH ASSESSMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 2 

Notes: 

1 Example exposure dose calculations are presented in Attachment D. The formula is based on 
EPA Risk Assessment Guidelines for Super-fund (RAGS Part A), December 1989 (A). Exposure 
assumptions are based on reasonable maximum exposure (RME) values (USEPA, 1991 and 
1996 and USEPA Region 4 Supplemental Guidance, November 1995). Any exceptions are 
indicated. 
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Where: 

DA = 

EV = 

T = 

T* = 

B = 

SA, = 

ED, = 

SW, = 

m-n = 

c = 

TABLE 7 
DERMAL CONTACT WITH SURFACE WATER 

FORMULAS AND EXPOSURE ASSUMPTIONS’ 
BASELINE HUMAN HEALTH ASSESSMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 3 

Adult Dose (mg I kg I day) 
DAxEVxSAxEFxED 

= 
B W x AT x 365 days I year 

Growing Child Dose 
DAxEVxEF 

” SA, ED, 
ATx 365 dayslyearx- 

,r,,, BW 

DA hr!Jan1w = CxPCxETxCF 

DA orpanlcc 
6~ ET 

= 2xPCxC - J xCFifET < T’ 

= PCxC[s :2T(z)] xCFifET > T’ 

Absorbed dose per event (mglcm’ event) 

Event frequency (events/day) - l/day assumed 

Stratum corneum diffusion factor (hr; chemical-specific) 

Time to reach steady state (hr; chemical-specific) 

Octanol-water partition coefficient divided by 1 O4 (dimensionless; chemical-specific) 

Surface area available at age i (cm*) 

Exposure duration at age i (years) 

. 

Body weight at age i (kg) 

Range of age of interest 

Chemical concentration (mg/L): 95% UCL of the arithmetic mean or the maximum (if 
less) 
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TABLE 7 
DERMAL CONTACT WITH SURFACE WATER 

FORMULAS AND EXPOSURE ASSUMPTIONS’ 
BASELINE HUMAN HEALTH ASSESSMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 3 

SA = Skin surface area available for contact 
. Construction workers - 2490 cm2 (for forearms, hands: USEPA, January 1992) 
. Adolescent trespasser (age 7 to 16) (Calculated assuming 25% of total surface 

exposed during wading; USEPA, January 1992) 
. Adolescent trespasser (age 7 to 16) (Calculated assuming 100% of total surface 

total surface exposed during swimming); USEPA, January 1992) 
. Recreational user - 5700 cm2 (assumed 25% of total surface exposed during 

wading; USEPA, January 1992) 
. Recreational user - 22800 cm2 (assumed 100% of total surface exposed during 

swimming; USEPA, January 1992) 
. Military personnel - 4100 cm2 (for head, forearms, hands, USEPA January 1992) 

PC = Permeability constant (cm/hour; chemical-specific) 

ET = Exposure time 
. Construction worker - 8 hours/event 
. Trespassers, recreational users - 2.6 hours/event 
. Military personnel - 3 hours/event (professional judgment) 

EF = Exposure frequency 
. Construction workers - 250 days/year (based on similar exposure scenarios) 
. Trespassers - 45 days/year (professional judgment, approximately 1 event/week) 
. Recreational users - 45 days/year (swimming frequency, Region 4 Guidance for 

the Southeast) 
. Military personnel - 84 days/year (site-specific data) 

ED = Exposure duration 
. Construction workers - 1 year (professional judgment for length of construction 

project) 
. Trespassers (age 7 to 16) - 10 years 
. Recreational users - 30 years (permanent); 6 years (non-permanent, assuming 2 

3-year tours of duty) 
. Military personnel - 1 year 

CF = Conversion factor - 1 UlOOO cm3 

BW = Body weight 
. Construction workers, recreational users - 70 kg 
. Trespassers (age 7 to 16) - Calculated from table values 

AT = Averaging time of exposure 
. Carcinogenic effects - 70 years 
. Noncarcinogenic effects - ED 
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TABLE 7 
DERMAL CONTACT WITH SURFACE WATER 

FORMULAS AND EXPOSURE ASSUMPTIONS’ 
BASELINE HUMAN HEALTH ASSESSMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 3 OF 3 

Notes: 

1 Example exposure dose calculations are presented in Attachment D. The formula is based on EPA 
Risk Assessment Guidelines for Superfund (RAGS Part A), December 1989 (A) and 1996 and Dermal 
Exposure Assessment Guidelines, USEPA, January 1992. Exposure assumptions are based on 
reasonable maximum exposure (RME) values (USEPA, 1991 and USEPA Region 4 Supplemental 
Guidance, November 1995). Any exceptions are indicated. 
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Where: 

C 

IR 

EF 

ED 

FI 

BW 

AT 

Notes: 

TABLE 6 

INGESTION OF FlNFlSHlSHELLFlSH (RECREATIONAL ADULT) 
FORMULA AND EXPOSURE ASSUMPTIONS’ 
BASELINE HUMAN HEALTH ASSESSMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Dose (mg I kg I day) 
CxIRxEFxEDxFIxCF 

= 
BW x AT x 365 days I year 

Chemical concentration (mglkg) in fish/shellfish ; 95% UCL of the arithmetic mean or the 
maximum (if less) 

Chemical concentration (mglkg) in surface water x Bioconcentration Factor (Ukg, 
chemical specific), if concentration in fish/shellfish not available 

Fish/shellfish ingestion rate - 0.054 kg/day 

Exposure frequency - 350 days/year 

Exposure duration - 30 years 

Fraction ingested from contaminated source (unitless) - 1 .O (or best site-specific 
estimate) 

Receptor body weight - 70 kg 

Averaging time of exposure 
. Carcinogenic effects - 70 years 
. Noncarcinogenic effects - ED 

1 Example exposure dose calculations are presented in Attachment D. The formula is based on 
EPA Risk Assessment Guidelines for Super-fund (RAGS Part A), December 1989 (A). Exposure 
assumptions are based on RAGS 1989 and USEPA Region 4 Supplemental Guidance, 
November 1995. Any exceptions are indicated. 
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TABLE 9 

INGESTION OF HOMEGROWN VEGETABLES WITH BIOUPTAKE THROUGH ROOT ABSORPTION -- 
(ADULT RESIDENT SCENARIO) 

FORMULA AND EXPOSURE ASSUMPTIONS’ 
BASELINE HUMAN HEALTH ASSESSMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

Dose (mg I kg / day) = 
CxIRxEFxFIxED 

BW x AT x 365 days I year 

Where: 

c = 

= 

IR = 

EF = 

ED = 

FI = 

BW = 

AT = 

Notes: 

Chemical concentration in plants as a result of root uptake from contaminated soil 

(mglkg), obtained from analysis of plant material; 95% of the arithmetic mean or the 

maximum (if less) 

Chemical concentration in plants calculated from site specific soil/plant parameters using 

chemical concentration in soil; 95% UCL of the arithmetic mean or the maximum (if less); 

see Attachment D for equation and sample calculation 

Ingestion rate of vegetables - 0.20 kg/day 

Exposure frequency - 350 days/year 

Exposure duration - 30 years (permanent); 6 years (non-permanent, assuming 2 3-year 

tours of duty) 

Fraction ingestion (unitless) - 0.4 (USEPA, May 1989) 

Body weight - 70 kg 

Averaging time of exposure 
. Carcinogenic effects - 70 years 
. Noncarcinogenic effects - ED 

1 Example exposure dose calculations are presented in Attachment D. The formula is based on 
EPA Risk Assessment Guidelines for Super-fund (RAGS Part A), December 1989 (A). Exposure 
assumptions are based on RAGS 1989 and USEPA Region 4 Supplemental Guidance, 
November 1995. Any exceptions are indicated. 
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B.1.0 INTRODUCTION 

This appendix provides methods and decision criteria for performing Ecological Risk Assessments (ERAS) 

at individual sites within the Marine Corps Recruit Depot (MCRD), Parris Island. The goal of the ERA is to 

define conditions under which populations or communities of naturally-occurring organisms have been or 

have the potential to be harmed. The ERAS will evaluate the likelihood of ecological effects due to site 

contamination at individual site and at the base-wide levels. A phased approach to ERA at MCRD will be 

used, relying on environmental chemistry data and field observations for preliminary assessments, and 

using additional abiotic sampling, biological sampling or testing if further work is needed. 

The ERA approach consists of eight steps (Figure B-l), in accordance with U.S. EPA (1997) guidance. 

The first two steps complete the preliminary assessment. They follow guidance from U.S. EPA Region 4 

(U.S. EPA 1995a) and are described in Sections 2 and 3 of Appendix B. Sections 4 through 8 of 

Appendix B of this document discuss the remaining steps of the ERA approach, in order, and Section 9 

lists the references. In addition to methods, this work plan describes decision points in the process 

(Figure B-l), outlines decision criteria, and provides examples of the types of decisions to be made. 

Decision points are made part of the process to emphasize the importance of maintaining consensus 

among the partners (the Navy, the regulators, natural resource trustees, and B&R Environmental) on 

scientific and managerial decisions. 

B.2.0 SCREENING LEVEL PROBLEM FORMULATION AND ECOLOGICAL EFFECTS 

EVALUATION 

The first step in the ecological risk assessment process is the screening level problem formulation process 

and ecological effects evaluation. In this step, a conceptual model is developed that addresses five 

issues: 

l Environmental setting and contaminants at the site 

l Contaminant fate and transport 

l Mechanisms of ecotoxicity and potential receptors 

l Complete exposure pathways 

l Selection of endpoints 

B.2.1 Problem Formulation 

A site visit will be conducted or information will be collected from previous reports and site visits. This 

information will be reviewed regarding contaminant sources, biological habitat, apparent contaminant 
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FIGURE B-l 

FLOW CHART OF THE ECOLOGICAL RISK ASSESSMENT PROCESS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Step 1. Screening Level Problem Formulation and Ecological Effects Evaluation 

Preliminary Problem Formulation (including habitat assessment and land use) 
Preliminary Ecological Effects Evaluation 

Step 2. Screening Level Exposure Assessment and Risk Calculation 

Preliminary Exposure Estimate 
Preliminary Risk Calculation 

Do any contaminant concentrations exceed U.S. EPA Region 4 
screening values or similarly protective concentrations? 
(Alternatively: Are screening values nonexistent?) 

Yes. Go to Step 3. No. Further action may not be required. 
If quick response is warranted, go to Step 8 for interim action. 

Step 3. Problem Formulation (including assessment endpoint refinement and statement of 
testable hypothesis) 

Do partners agree that all valuable resources are included in 
assessment endpoint and that protection level is adequate? 

Yes. Go to Step 4. No. Repeat Step 3. 

Step 4. Study Design Refinement (including measurement endpoint selection, sampling and 
analysis plan, and work plan) 

Do partners agree that measurement endpoints apply to resources 
to be protected, field study elements apply to chemicals of potential 
concern (COPCs) and receptors of concern, and study design is 
appropriate? 

Yes. Go to Step 5. No. Repeat Step 4. 
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FIGURE B-l 
FLOW CHART OF THE ECOLOGICAL RISK ASSESSMENT PROCESS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 2 OF 2 

Step 5. Site Verification of Ecological Sampling and Analysis Plan 

Do partners agree on changes to work plan or ecological sampling 
and analysis plan? 

Yes. Go to Step 6. No. Repeat Step 4. 

Step 6. Site Field Investigation and Data Analysis 

Step 7. Risk Characterization 

Step 8. Risk Management 

Do partners agree on risk management decisions in the Record of 
Decision or for interim action? 

Yes. If interim action, go to Step 3. No. Repeat Step 8. 
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effects, habitat types and extents, fate and transport mechanisms, complete exposure pathways, and 

potential receptors. A description of biological features of the MCRD as a whole is in Volume I of the 

Master Work Plan (B&R Environmental, 1998). During the site visit, careful attention will be paid to 

evidence of physical disturbance where there are apparent effects, because physical disturbance often 

coincides with potential contaminant effects at a site. 

Both general and indicator receptors may be selected. Often, receptors in the soil and aquatic 

environments are adequately described in general categories such as soil invertebrates, sediment- 

dwelling (benthic) biota and open water (pelagic) organisms. This is because of the nature of the 

threshold values, effects levels, and water quality criteria that are typically used to characterize risk for 

these organisms. For vertebrate terrestrial receptors, selection of particular species is required so that 

intake through eating, drinking, and other routes can be estimated. 

Receptor identification is influenced by the expected contaminants of interest, as well as their likely mode 

of transport, ultimate fate, and toxicity. For example, most metals have sedimentary transport 

characteristics and do not biomagnify. Accordingly, sediment- and soil-dwelling organisms should be 

selected as receptors for metals if exposure pathways are complete, and other groups may be included as 

well. For COPCs that biomagnify, such as mercury and chlorinated pesticides, effects on predators need 

to be assessed. Sensitivity to particular COPCs also needs to be considered. For example, birds and 

mammals may have different sensitivities to organic compounds, so each group, or the most sensitive 

group for a particular COPC, should be assessed. 

As previously mentioned, receptor species will have to be identified when ingestion is the primary route of 

entry. Indicator species may be selected for their preferred habitat, body size, sensitivity, home range, 

abundance, commercial or sport utilization, legal status, and functional role (e.g., predators). For 

conservativeness, indicator species should be small and have small home ranges. Species known to be 

sensitive to particular expected contaminants should be selected. For example, mink are sensitive to 

PCBs for reproductive endpoints. Also, exposure parameters such as body mass, feeding rate, and 

drinking rate should be available in published sources for indicator species. An example of a conceptual 

exposure model is shown in Figure B-2. 

8.2.2 Ecological Effects Evaluation 

The screening level ecological effects evaluation is an investigation of the relationship between the 

magnitude of exposure to a chemical and the nature and magnitude of adverse effects resulting from 

exposure. In this step, exposure levels that represent conservative thresholds for adverse ecological 
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effects are established. These levels that represent conservative thresholds for adverse ecological effects 

are established. These levels are known as toxicity thresholds, or screening ecotoxicity values. Toxicity 

thresholds are usually expressed in units of concentration when the medium of concern is in intimate 

contact with the receptor, such as surface water for pelagic organisms or soil for soil invertebrates. For 

other receptors, such as terrestrial vertebrates, toxicity data are typically available as doses, with units of 

mass of contaminant per unit of body mass per unit time (usually mglkglday). For the preliminary (i.e., 

screening level) assessment, conservatively low toxicity thresholds will be used to evaluate the potential 

for adverse ecological effects. 

U.S. EPA Region 4 screening levels will be preferentially used as ecotoxicity values for sites at MCRD 

Parris Island. These values are based on conservative endpoints and sensitive ecological effects data, 

and therefore they are associated with a low probability of unacceptable risks to ecological receptors (U.S. 

EPA 1995a). Screening levels have been established by U.S. EPA Region 4 (Attachment B.1) and 

include levels for fresh surface water (Table B-l), salt surface water (Table B-2) and sediment (Table 

B-3). 

Surface water screening values for Region 4 are preferentially chronic ambient water quality criteria 

(AWQC), which are based on toxicological data for diverse organisms. These criteria are set to protect 

95 percent of the native aquatic populations. Water quality standards will be obtained from the State of 

South Carolina and compared to U.S. EPA criteria: the lowest value will be used as a screening 

threshold. When such criteria are not available, lowest no-observed-adverse-levels (NOAELS) will be 

used. NOAELs may be estimated by dividing a chronic lowest-observed-adverse-effect-level (LOAEL) by 

IO as a safety factor (U.S. EPA, 1995a). If no chronic data are available, a chronic NOAEL can be 

estimated by dividing an appropriate acute LOAEL by 100. Groundwater data will be screened against 

surface water criteria. 

Sediment screening levels are preferentially those of U.S. EPA Region 4 (U.S. EPA, 1995a). Many of 

these sediment screening levels are effects range - low (ER-L) values and are based on data from many 

studies where sediment concentrations were coupled with apparent biological effects (Long et al., 1995). 

With all data combined, the ER-L is the tenth percentile of sediment concentrations associated with effects 

to benthic organisms. The ER-L is meant to be a level below which biological effects are rarely observed. 

Region 4 sediment screening values are largely based on sediment guidelines from the State of Florida 

(MacDonald, 1994) as well as Long et a/., 1995 and Long and Morgan, 1991 (ER-L values). 

No criteria similar to AWQC have been developed for the protection of terrestrial organisms. If threshold 

toxicity values are needed for terrestrial receptors, they will be developed from published toxicity data for 
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each combination of contaminant and receptor (see information sources below). Ideally, thresholds are 

taken from studies incorporating chronic exposures, organisms similar to the receptors of concern, low 

dosage levels with no adverse effects, and exposure routes that are equivalent to those in the exposure 

model. Uncertainty results when these conditions are not met, and adjustment factors may be used to 

help ensure that derived thresholds are protective of the receptors of concern. Toxicity values are divided 

by these factors, so higher factors are more conservative. U.S. EPA Region 4 recommends application of 

only one safety factor: A value of 10 to derive a NOAEL from a LOAEL. The following table provides 

types of uncertainty factors and the range of values that may be assigned to them. They may be used in 

addition to the approach recommended by U.S. EPA Region 4. 
. 

Uncertaintv Factor TVDe Value Notes 

Duration of toxicity study (chronic = 1 life 
cycle) 
LOAEL to NOAEL’ 

2to10 May vary indirectly with study duration (i.e., 
higher value for shorter study) 

2to10 May be based on data (e.g., other.endpoint 
or species with both LOAEL and NOAEL) 

Condition of data base 2to10 Based on quality of study and/or amount of 
data available 

LOAEL = Lowest observed adverse effect level 
NOAEL = No observed adverse effect level 
‘Region 4 guidance specifies a factor of 10 for LOAEL to NOAEL in the preliminary effects evaluation. 

Reproductive and developmental endpoints may be selected preferentially because of their applicability to 

effects at the population level. However, other endpoints that can affect population fitness may be used if 

more sensitive than reproductive and developmental endpoints. For example, several studies on the 

effects of fluoride on mink have shown reproductive or developmental endpoints; however, a lower 

endpoint is associated with brittle teeth in mink kits. Because this condition could affect kit survival and 

therefore population recruitment, the lower endpoint is selected. In general, the lowest NOAEL or LOAEL 

value among appropriate endpoints and test organisms is chosen for a threshold. When the contaminant 

has been the subject of numerous toxicity studies, this choice adds considerable conservativeness to the 

assessment. The use of death to derive a measurement endpoint, especially the use of LD,, or L&, 

values, is to be avoided as much as possible. Potential risks associated with exposure to any COPCs 

lacking toxicity data will be discussed qualitatively. 

There are a number of information sources that may be used for toxicity data; the following are 

compilations. U.S. EPA Region 3 BTAG has developed soil criteria (U.S. EPA 1995c) and are shown in 

Table B-4. Soil criteria for some contaminants have been developed under the Dutch Soil Cleanup Act 

(Table B-5). Data related to fish and wildlife effects may be found in the Contaminant Hazard Reviews of 

the U.S. Fish and Wildlife Service (Publications Unit, Washington, DC). Mammalian toxicological data are 
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comprehensively reviewed and summarized in ATSDR’s (Atlanta, GA) Toxicological Profile series. 

Additional sources include the following data bases: U.S. EPA’s IRIS (risk assessment data), the privately 

maintained AQUIRE (aquatic toxicological data), and NIOSH’s RTECS (mostly mammalian toxicological 

data). The “Screening Benchmarks for Ecological Risk Assessment” electronic data base prepared by the 

Environmental Sciences and Health Sciences Research Divisions of the Oak Ridge National Laboratory 

(ORNL) are comprehensive, including soil, wildlife, water, and sediment values, often with a range for 

each chemical. However, the data used to develop the ORNL values should be checked against original 

sources, and the derivation of benchmarks should be checked for consistency of approach with threshold 

values developed using this work plan, References for data and techniques for derivation of benchmarks 

are contained in reports published by ORNL. 

B.3.0 SCREENING LEVEL EXPOSURE ESTIMATE AND RISK CALCULATION 

B.3.1 Exposure Estimate 

Preliminary exposure estimates for all pathways will include calculation of exposure concentrations. The 

most conservative exposure concentration is the maximum value observed in a particular medium; if use 

of the maximum results in a finding of no risk, then that contaminant-medium combination is eliminated 

from further evaluation. 

For receptor groups like “pelagic biota” or “soil invertebrates,” exposure is synonymous with contaminant 

concentration in the medium of exposure. For wildlife species selected as indicators, exposure is a dose 

that must be calculated. An example is shown below, using exposure of a short-tailed shrew to 

groundwater contaminated with silver at a seepline. For this example, it is assumed that the 

bioaccumulation factor for soil invertebrates eating silver in soil is one (1). In actual calculations, values 

from published sources, if available, will be used in lieu of assumed values. Actual values used or 

calculated for each parameter are listed in parentheses after the parameter description. 

Example Calculation for the Shrew 

Drinking water dose: 

D,=I,xC,, 
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Where D, = dose from water ingestion, mgld (0.0000151) 

I, = water ingestion rate, L/d (0.0022; U.S. EPA, 1993b) 

C,, = concentration of silver in water at seepline, mg/L (0.0069) 

Food and soil dose: 

Since the bioaccumulation factor is assumed to be 1, the ingestion of prey items (soil 

invertebrates) is equivalent to ingestion of soil. Therefore, incidental ingestion of soil is not treated 

as a separate term and bioaccumulation factors are omitted. 

Df = lfx Cwsx Kd x F 

Where Df = dose from food (and soil) ingestion, mg/d (0.00161) 

If = food ingestion rate, kg/d (0.0052; Richardson, 1973, cited in Cothran et al., 1991) 

C ws = concentration of silver in water at seepline, mg/L (0.0069) 

Kd = soil-water partition coefficient, unitless (45) 

F = conversion factor, Ukg (1) 

Total dose, body mass adjusted, mg/kg/d = (D, + Df) / Bm (0.168) 

Where Bm = body mass of shrew, kg (0.0097) 

Note that the example includes a simple application of fate and transport modeling; the silver in the 

groundwater partitions between liquid and solid (soil) phases as it seeps into the surface soil. In a 

preliminary evaluation it is assumed that all behavior resulting in exposure occurs in contaminated areas 

and contaminants are completely bioavailable. However, less conservative assumptions may be made for 

additional estimates of exposure, to provide balance to the assessment. The reason for providing balance 

is to assess uncertainty and thereby make informed decisions on the need for more sampling. 

B.3.2 Screening Level Risk Calculation 

The preliminary risk calculation compares exposure concentrations and dose estimates to threshold 

values, in the form of a hazard quotient (HQ), which is calculated by dividing the exposure level by the 

threshold. There will be an HQ for every combination of analyte, receptor, and applicable medium. A 

hazard quotient of less than 1 indicates a probable lack of effect, while a value greater than 1 means that 

a harmful effect is possible. 
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If multiple contaminants of potential concern (COPCs) are present at a location, it is appropriate to sum 

the HQ values to obtain a hazard index (HI) if the contaminants have a common target organ or mode of 

toxicity. Additionally, the HQ for predatory receptors for bioaccumulation will address all sources of 

ingestion, including (1) incidental sedimentlsoil ingestion, (2) water ingestion, (3) contaminants in prey, 

and (4) dermal exposure, if appropriate. Again, if the HI exceeds 1, it is possible that adverse impacts to 

ecological receptors may occur. A lack of effect assessment will result in no further analysis for that 

combination of COPC and medium, while a sum greater than 1 may trigger more sampling. 

The HQ and the HI are not expressions of probability, and the meaning of values greater than 1 must be 

interpreted in light of attendant uncertainties. If preliminary assessment results in an HQ of 1 or greater, 

field activities (e.g., tissue residue analysis, toxicity testing) may eventually be conducted to reduce the 

uncertainties in the assumptions used in the preliminary assessment. 

Even if the potential for risks is provided in the preliminary assessment, exposure levels above thresholds 

may not be harmful in fact. Therefore, further refinement of the predictive assessment, toxicity testing, 

and comparative population or community analysis are options for consideration in succeeding steps of 

the ERA. 

In addition to their use in decisions regarding the need for more investigation, the HQs and HIS generated 

for the preliminary assessment may be used for establishing site priorities and the need for interim action. 

Some potential risks may be high enough to initiate an early risk management decision, such as the 

removal of a small amount of highly contaminated soil in an area where wildlife exposure is likely. 

At the end of Step 2, the lead risk assessor communicates the results of the preliminary risk 

characterization to the risk manager. Documentation of the preliminary risk characterization will be in the 

form of a technical memorandum, which will briefly present the results of the assessment and recommend 

whether further investigation is needed. Toxicological profiles for each COPC at the site will be provided 

that include the toxic mechanism of the chemical and the dose or concentration that causes an adverse 

effect for the exposure route of interest. The profiles will be appended to the site ecological risk 

assessment. If more work is not recommended, a complete account of the assessment will be made in 

the RI report. More sampling is usually required if more work is needed, and sampling should be done 

and the new results analyzed for inclusion in the RI report. The main purpose of the technical 

memorandum is to identify the need for more sampling as soon as possible, in order to avoid delays in the 

RI. This memorandum should also include recommendations for interim action, if an immediate response 
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is justified. Recommendation for interim action will lead to risk management decisions regarding a quick 

response (Figure B-l). 

B.4.0 PROBLEM FORMULATION 

If the preliminary assessment indicates that potential risk to ecological receptors is a concern, then the 

next issue is to develop a plan to better characterize risk. For example, widespread contamination at 

concentrations above preliminary threshold values makes remediation a possibility. In order to be more 

sure of the risks involved and to establish remediation goals, reasonable estimates of risk are needed. 

Such estimates can be made by collecting more site specific information, refining the exposure and 

toxicological evaluations introduced in the preliminary assessment, by investigating actual effects through 

toxicological testing or field measurements of population/community structure, or by combining these 

approaches. This process is begun through problem formulation, the third step in the ERA procedure 

(Figure B-l). Problem formulation includes assessment endpoint selection, testable hypothesis 

development, and refinement of earlier work on identification of COPCs, exposure characterization, fate 

and transport of contaminants, and toxicity evaluation. 

B.4.1 Assessment Endpoint and Testable Hvpothesis 

Assessment endpoints are expressions of environmental values to be protected; they reflect the “effects 

that drive decision making, such as reduction of key populations or disruption of community structure” 

(U.S. EPA, 1994). Examples of assessment endpoints include: 

l Ensure survival of individuals in a population of protected species. 

0 Protect 95 percent of aquatic populations. 

l Maintain fitness of wildlife populations (usually grouped in guilds by feeding habits - e.g., avian 

piscivores). 

l Maintain wildlife populations at a minimum of 90 percent of background levels. 

l Maintain background levels of plant community diversity and standing crop. 

Testable hypotheses are developed to establish whether or not potential threats exist to the environmental 

values to be protected. Examples of testable hypotheses include the following: 

. No individuals in a population of protected species will die due to exposure to site contaminants. 

l A maximum of 5 percent of aquatic populations will be excluded due to site contaminants. 

l No significant mortality or loss of recruitment will occur in wildlife populations. 
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l Wildlife populations will undergo no more than 10 percent loss due to site contaminants. 

l Plant community diversity and standing crop will not be significantly different from background. 

B.4.2 Refinement of Preliminary Problem Formulation 

The phased approach to ERA is in part an iterative process, in which earlier assumptions and choices 

may be changed to address new concerns in the assessment. For example, compounded 

conservativeness or simplifying assumptions that were part of the preliminary assessment may give way 

to a more realistic approach for estimating actual risk. Refinement of the preliminary problem formulation 

can include identification of COPCs, exposure characterization for indicator species, fate and transport of 

contaminants, and the toxicity evaluation. 

Chemicals identified as COPCs at this point may be subjected to different criteria to narrow the list of 

COPCs to those most likely to contribute to ecological risk. Some criteria that may be new or. changed 

include: 

l Frequency of detection and treatment of qualifiers attached to detected data 

l Classification as a common laboratory contaminant and treatment of detected concentrations in 

blanks 

l Association with processes at the site. 

The exposure characterization for indicator species may be changed for a more realistic estimation of 

exposure. For example, midpoint values for body mass, feeding rate, drinking rate, and other exposure 

parameters may be selected instead of the most conservative estimates. 

Fate and transport of contaminants may be reconsidered due to changes in the list of COPCs, or to 

concentrate effort on those pathways most likely to contribute to risk. Also, the toxicity evaluation may be 

revised to make fewer conservative assumptions. For example, AWQC may be reevaluated if sensitive 

species are not part of the potentially impacted community, ER-MS may be considered as appropriate risk 

levels for sediments along with ER-Ls, and/or less conservative uncertainty factors may be used in the 

toxicity evaluation for indicator species. It should be noted that AWQC are typically equivalent to state 

water quality standards and are ARARs, and U.S. EPA Region 4 does not consider defaulting to ER-MS a 

replacement for site-specific information. 

Step 3 of the ERA ends with agreement among partners on the scope of the assessment in terms of the 

resources to be protected and the approach to testing hypotheses in the forthcoming workplan. The 
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criteria used to make these decisions include inclusion of all valuable resources and the acceptability of 

protection levels for these resources. An example of an issue during this process may be the advisability 

of protecting populations rather than individuals (i.e., allowing limited mortality if the population is unlikely 

to be affected). 

B.5.0 STUDY DESIGN REFINEMENT 

In step 4 of the ERA, the environmental aspects of the exposure model are revised and measurement 

endpoints are selected. Also, if additional field work is necessary, the plans are documented. 

A conceptual exposure pathway model is formalized in this step; an example of a conceptual site model 

(CSM) is in Figure B-2. The CSM includes primary and secondary sources, modes of transport, 

potentially affected media, inter-media transfer, and routes of entry into receptors. The type(s) of transport 

model(s) to be used will be selected. These may range from simple equations to sophisticated simulation 

models requiring parameterization, calibration, and validation steps. Some of the exposure parameters to 

be considered at this point include bioavailability of contaminants and, for particular receptors, temporal 

aspects of exposure and the relationship between foraging area and contaminated area. Bioavailability 

issues may be addressed in the field study. As examples, leaching behavior and the proportion of total 

chromium that is hexavalent may be established by laboratory analyses of field samples. 

Measurement endpoint selection is an important part of this step; these endpoints are measurable 

characteristics related to environmental values to be protected. Examples of measurement endpoints 

follow: 

1. Endpoints for predictive assessments based on environmental contaminant concentrations or 

doses 

. Concentrations or doses associated with reproductive or developmental effects in 

published toxicological studies 

. Concentrations or doses associated with any effect impacting population fitness 

2. Endpoints for toxicity testing 

. Survival, 

. Growth, and 

. Fecundity of test organisms 
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3. Endpoints for field studies 

. Population size 

. Population recruitment 

. Community taxonomic diversity 

. Community standing crop or density 

. Community functional group composition 

Field work for the assessment may include additional sampling of environmental media, biological tissue 

sampling, and population/community studies. The uses of these types of data are presented below. 

Additional sampling of surface water, sediment, soil, or air may be required to: 

0 Verify actual concentrations. 

l Obtain data for areas not yet sampled. 

l Establish temporal trends. 

l Provide information needed in transport models. 

l Evaluate bioavailability. 

For example, sampling of surface water in a creek may be needed to verify concentrations in an area 

downgradient of groundwater that exceeded water quality criteria. It may be useful to establish temporal 

trends for organic compounds that are mobile or subject to degradation, Also, sampling may be 

necessary to supply data on porosity, pH, bulk density, and other measures that are needed for selected 

transport models. 

Tissue sampling for bioconcentrated or bioaccumulated toxicants may be necessary to estimate exposure 

for herbivores or predators, especially for mammalian and avian receptors. This approach is more 

accurate than estimating uptake from food chain models that use contaminant concentrations in soil, 

sediment, or water as input. In complex investigations where use of such models is necessary, tissue 

sampling may be used to validate these models in addition to providing direct exposure data. An example 

of the use of tissue data is a situation where the sediment effects range-low (ER-L) for PCBs, which are 

known to bioaccumulate, is exceeded throughout a tidal creek’. The most accurate approach for 

’ The ERL is based on direct toxicity. Region 4 accepts the toxicity screening value as a practical 

substitute for a food-chain-based screening value. 
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estimating dosage to fish-eating birds and mammals in this case is to sample fish that have a small home 

range and are eaten by piscivores, and analyze the whole-fish samples for PCB content. 

Population or community studies are used to evaluate whether effects due to site contaminants are 

apparent in the field. Typically, measurements are taken at potentially impacted locations and at 

background or reference areas. The reference areas should be selected carefully to be free of site 

contaminants or other unusual man-induced influences. If statistical comparison of reference to site areas 

is important, standard techniques should be used for establishing the number of samples to be collected 

from each area, to minimize occurrences of both false positive and false negative errors. An example of 

this type of study is to compare benthic macroinvertebrate community measurements (taxonomic 

diversity, density, functional group composition) in a potentially impacted creek to a reference creek. 

Community studies have been criticized for lack of sensitivity in detecting effects. This criticism is 

especially appropriate when population/community studies are the only approach used to assess effects in 

the field. In addition to potential impacts, these studies provide information on the types and abundance of 

organisms present. A combination of community assessment, toxicity testing, and/or tissue sampling is an 

efficient design likely to produce useful and conclusive data. 

Toxicity testing is usually performed to determine whether soil, water, or sediment samples are toxic to 

test organisms; toxicity testing may also be performed using enclosures in the field. As a direct 

measurement of toxicity, it can remove uncertainty associated with screening values or predictive risk 
. 

evaluation. Results of toxicity testing are usually less ambiguous than the results of population or 

community analysis, but are not necessarily predictive of community-level effects. Standardized toxicity 

tests are available for acute effects, and some endpoints are designed to estimate chronic effects. For 

example, estuarine sediment may be tested using an amphipod; statistical comparisons are made of 

survival, fecundity, and growth endpoints between potentially impacted and reference sediments. 

Execution of Step 4 of the ERA (Figure B-l) results in a draft work plan and a sampling and analysis plan 

(SAP). The decision point at the end of this step is the approval of the work plan and the SAP. Decision 

criteria include the applicability of the measurement endpoints to the resources to be protected 

(assessment endpoints), applicability of the field study elements to the COPCs and receptors of concern, 

and the appropriateness of the study design given the type and magnitude of potential risks estimated in 

the preliminary assessment. 

An example of an issue in the study design: sampling small fish for PCB content of tissue will be adequate 

for estimating risk to piscivorous birds, but it may not be adequate for estimating risks to scavengers or 
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opportunistic feeders on larger fish. Another issue is the use of exposure area: foraging area ratio in the 

exposure model. 

B.6.0 SITE ASSESSMENT/FIELD INVESTIGATION 

Step 5 in the ERA (Figure B-l) is a site assessment to confirm that the ecological SAP is based on 

accurate observations. If problems with the work plan or the SAP are apparent from the site assessment, 

then changes to these documents are proposed. For this step the partners’ decision point is approval of 

changes in the work plan or SAP. 

Step 6 (Figure B-l) is the site field investigation, in which the field work specified in the work plan and the 

SAP is carried out. At the completion of field work the process of analysis begins; there is no decision 

point immediately after the field investigation step unless alterations to the work plan or SAP become 

necessary. 

B.7.0 RISK CHARACTERIZATION 

Risk characterization is the seventh step in the ERA process (Figure B-l), in which the results of the field 

assessment are reviewed, combined with data collected earlier, and analyzed. There are potentially three 

approaches to analyzing environmental effects in this step: effects predicted by exposure modeling 

(including measured contaminant concentrations in tissue) as compared to toxicological data, effects 

inferred from population/community studies, and effects observed in toxicity testing. A risk 

characterization is developed for each approach, and conclusions are drawn after consideration of each 

characterization. 

Reaching conclusions may be difficult because results from different approaches may be contradictory. If 

so, a weight-of-evidence approach is used to assess ecological impact, where the assignment of weight 

to a particular result is based on the reliability of the data. Reliability is a function of combined 

measurement error, applicability to the receptors of concern, the degree of realism in modeling, and the 

confidence and power levels associated with statistical testing. The risk assessment will result in 

conclusions about the effects of site constituents on ecological receptors, and if necessary, 

recommendations for site-specific media concentrations that will protect valuable resources. If 

appropriate, additional recommendations will be made for future activities. For example, 

recommendations may be made for future monitoring, habitat enhancement, or particular types of 

remediation. 
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Uncertainty analysis is an important part of risk characterization. Due to the number of potential receptor 

species and frequent lack of knowledge regarding their life histories, feeding habits, toxicological 

sensitivities, interactions with other species, and responses to natural environmental changes, the 

uncertainties surrounding estimates of ecological risk are substantial. Thus, the interpretation of toxicity 

quotients greater than 1, positive results from toxicity testing, or negative results from community 

comparisons are not necessarily straightforward. 

Added to the foregoing sources of uncertainty are those that are common to both human and ecological 

predictive risk assessments. These include lack of toxicological data, error in analytical data, the COPC 

identification process, computation of exposure point concentrations, using conservative fate and transport 

assumptions, and selection of exposure pathways. These and other sources of uncertainty and their 

anticipated effect on estimated risks will be discussed in this section of the assessment. 

The risk characterization is completed with the production of the ecological risk assessment portion of the 

RI report. Decisions regarding future actions take place in the risk management step. 

8.8.0 RISK MANAGEMENT 

Risk management is the eighth and final step in the ERA process (Figure B-l). In this step the partners 

discuss the advisability of no action, remediation, monitoring, or other activities. 

Although each risk assessment is centered around an individual site, risk management decisions may 

best be made by viewing the site as part of a larger system. U.S. EPA Region 4 recommends that multi- 

operable sites such as DOD facilities develop a strategy to evaluate the cumulative ecological risk for the 

facility. From this approach, a better understanding can be realized concerning the potential for 

unacceptable risks from the base after the completion of remedial activities. Additionally, ecosystem 

management is being advocated by many scientists and policy makers as a way to avoid problems that 

can occur from overemphasizing one component of a system. A potential benefit of this approach is that it 

can lead to more logical prioritization of action. For example, local PAH concentrations may be high 

enough for removal in part of Site A. However, when placed in perspective with other areas and their 

contaminant levels, habitat values, and spatial extent of contamination, it is best for the system as a whole 

to remediate elsewhere and monitor Site A for the progress of natural attenuation. 

There are many issues that bear on risk management decisions. Some examples: 

l Comparison of baseline ecological risk to risk due to remediation activities 
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l Comparison of background risk levels to site risks 

l Comparison of remediation costs to expected benefits 

l Likelihood that natural attenuation will result in acceptable risk levels 

If remediation appears to be a reasonable approach, Region 4 guidance for cleanup levels calls for 

establishing the following guidelines: 

Low - no risk below this level 

High - risk is likely above this level 

The partners then negotiate a cleanup level between these two points. 

The decision point for this step is agreement on how the site will be managed. The agreement is 

documented in the Record of Decision for the site. 
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TABLE B-l 

U.S. EPA REGION 4 FRESH SURFACE WATER SCREENING VALUES”’ 
ECOLOGICAL RISK ASSESSMENT PROCESS 

MCRD PARRIS ISLAND, SOUTH CAROLINA 
PAGE 1 OF 4 

Chronic Screening 
Compound Values fug/L) Notes 

Antimony 160 2 SPP. 
Arsenic III * 190 AWQC 
Beryllium 0.53 1 sp. 

Cadmium”’ 0.66 AWQC 

Chromium (Ill)‘*’ 117.32 AWQC 

Chromium (VI) 11 AWQC 

Copper”’ 6.54 AWQC 

Lead’2! 1.32 

Mercury 0.012 

Nickel”’ 87.71 
Selenium 5.00 

Silver’2’ 0.012 

Thallium 4.00 
Zinc”’ 58.91 
Cyanide 5.2 

AWQC 

AWQC3’ 

AWQC 
AWQC 

1 sp. 

2 SPP* 
AWQC 
AWQC 

2,3,7,8-TCDD-Dioxin 0.00001 (31 

Acrolein 2.1 
Acrylonitrile 75.5 
Benzene 53 
Bromoform 293 
Carbon Tetrachloride 352 
Chlorobenzene 195 

1 sp. 

2-Chloroethylvinyl Ether 3540 
Chloroform 289 

1,2-Dichloroethane 2000 1 sP 
1,l -Dichloroethylene 303 
1,2-Dichloropropane 525 
1,3-Dichloropropylene (cis and trans) 24.4 1 sp. 
Ethvlbenzene 453 
Methyl Bromide 
Methyl Chloride 
Methylene Chloride 
1,1.2.2-Tetrachloroethane 

110 
5500 
1930 

240 1 SD 
Tetrachloroethylene 84) 1 sp. I 
Toluene 175 
1,2-trans-Dichloroethylene 1350 
1 .l ,l -Trichloroethane 528 
1 ,1,2-Trichloroethane I 9401 1 SD. -1 
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TABLE B-l 

U.S. EPA REGION 4 FRESH SURFACE WATER SCREENING VALUES”’ 
ECOLOGICAL RISK ASSESSMENT PROCESS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 4 OF 4 

Compound 
1,2,4,5-Tetrachlorobenzene 
Tributvltin 

Chronic Screening 
Values (ug/L) 

50 
0.026 

Notes 

Notes: 

(“Based on EPA Region IV Water Management Division, Water Quality Standards Unit’s Scree 
List 

(“Hardness Dependent. Table B-l value assumes hardness (mg/L as CaC03) = 50 

Based on the following equations: 

Compound 

Cadmium 

Chromium 

Copper 

Lead 

Nickel 

Silver 

Zinc 

Acute Screeninq Value 
e(1.128(lnH)&828) 

e(0.819(lnH)+3.688) 

e(0.9422(lnH)-1 .46-I) 

e(l 273(hH)-1 46) 

e(0.846(lnH)+3.3612) 

e(l .72(lnHF6.52) 

e10.847311nHI +0.8604) 

Chronic Screeninq Value 
e(0.7852(lnH)-3.49) 

e(0.819(lnH)+1 ,561) 

e(0.8545(lnH)-1.485) 

e(1.273(lnH)-4.705) 

e(0.846(lnH)+1.645) 

No Value 
e(0.847311nH) +0.7614) 

(3) Based on the marketability of fish. The use of other balues which may have greter ecological 
significance may be considered. 

(4) pH Dependent. 
Based on the following equation: 

Compound 

Pentachlorophenol 

Acute Screeninq Value 
e’ 1.005pH-4.83) 

Chronic Screening Value 
,(l.O05pH)-5.29) 

(5) Lowest plant value reported. 

@) For long term irrigation of sensitive crops (minimum standards). 

AWQC = Ambient water quality criteria 

sp./spp. = species (number of species tested) 
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U.S. EPA REGION 4 SALT SURFACE WATER SCREENING VALUES”’ 
ECOLOGICAL RISK ASSESSMENT PROCESS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 4 

Compound 
Priority Chemicals (Pollutants) 
Antimony 
Arsenic III 
Beryllium 
Cadmium 
Chromium (III) 
Chromium /VI) 
Copper 
Lead 

Mercury 
Nickel 
Selenium 

Chronic Screening 
Values (ug/L) 

36 

9.3 
103 

50 
2.9 
8.5 

0.025 
8.3 
71 

Notes 

AWQC 

AWQC 

AWQC 
AWQC 
AWQC 

AWQC2 
AWQC 
AWQC 

Thallium 21.3 
Zinc 86 AWQC 
Cvanide 1 AWQC 

2,3,7,8-TCDD-Dioxin 

Acrolein 
Acrvlonitrile 

0.00001 (2) 

0.55 

IBenzene 
Bromoform 
Carbon Tetrachloride 
Chlorobenzene 
2-Chloroethvlvinvl Ether 

640 
1500 

105 

1 sP 

IChloroform 
1,2-Dichloroethane 1130 
1,l -Dichloroethylene 2240 
1.2-Dichloroorooane 2400 r- -I- or- - .~ 

1,3-Dichloropropylene (cis and trans) 7.9 
Ethylbenzene 4.3 
Methyl Bromide 120 
Methyl Chloride 2700 
Methylene Chloride 2560 
1,1,2,2-Tetrachloroethane 90.2 

‘Tetrachloroethviene 45 1 so. 
Toluene 
1,2-Trans-Dichloroethylene 
1 .l , 1 -Trichloroethane 

37 

312 
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Compound 
1 ,1,2-Trichloroethane 

Chronic Screening 
Values lug/L) Notes 

12-Chlorophenol 
i2,4-Dichlorophenol 
2,4-Dimethylphenol 
2-Methyl-4,6-Dinitrophenol (4,6- 
Dinitro-0-Cresol) 
2,4-Dinitrophenol 
2-Nitrophenol 
4-Nitrophenol 
3-Methyl-4-Chlorophenol 
(P-Chloro-M-Cresol) 

Pentachlorophenol’3’ (pH 7.8) 
Phenol 
2,4,6-Trichlorophenol 

48.5 

71.7 

13.0 AWQC13’ 
58 

Acenaohthene 9.7 
Benzidine 
Bis(2-Chloroethyl) Ether 
Bis(2-Ethylhexyl) Phthalate 
4-BromophenylPhenyl Phthalate 
Butvlbenzvl Phthalate 29.4 
1,2-Dichlorobenzene 19.7 
1,3-Dichlorobenzene 28.5 
1,4-Dichlorobenzene 19.9 
Diethyl Phthalate 75.9 
Dimethvl Phthalate 580 
Di-n-Butvl Phthalate 
2,4-Dinitrotoluene 
1,2-Diphenylhydrazine 
Fluoranthene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitrosodiphenylamine 
1,2,4-Trichlorobenzene 

I 3.4t (4) I 

1.6 
0.32 
0.07 

9.4 
129 

23.5 
66.8 

33000 
4.5 

1 sp. 
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PCB- 1232 0.03 AWQC 
PCB-1248 0.03 AWQC 
PCB- 1260 0.03 AWQC 
PCB-1016 0.03 AWQC t 
Toxaphene 

Non-Priority Pollutants 
Aluminum (pli 6.5 - 9.0) 
Ammonia 

0.0002 AWQC”’ 

(5) 

Iron 
Malathion 
Methoxychlor 
Mirex 
N-nitrnnnnvrrnliciine 

0.1 AWQC 
0.03 AWQC 

0,001 AWQC 

Oil and Grease 0.10 Low LCSo; AWQC 
Parathion 0.178 
Pentachlorobenzene 129 



TABLE B-2 
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Compound 
Phosphorus (elemental) 

PH 
Sulfide (S2, HS“) 
1,2,4,5-Tetrachlorobenzene 
Tributyltin (Advisory) 

Chronic Screening 
Values tug/L) 

0.1 
6.5 - 8.5 

2 
129 

0.01 

Notes 
AWQC 

Notes: 

I’) Based on EPA Region IV Water Management Division, Ambient Water Quality Standards 

Unit’s Screening List 

(2) Based on the marketability of fish. The use of other values which may have 
greater ecological significance may be considered. 

(3) pH Dependent. 
Based on the following equation: 

Compound 

Pentachlorophenol 

Acute Screeninq Value Chronic Screenina Value 
e’ 1 005pH-i 83) e( l.O05pH)-5.29) 

(4) Lowest plant value reported. 

(5) See table/AWQC/Ammonia (Salt H20) 4401588-004 

AWQC = Ambient water quality criteria 

sp./spp. = species (number of species tested) 



TABLE B-3 

U.S. EPA REGION 4 SEDIMENT SCREENING VALUES”’ 
ECOLOGICAL RISK ASSESSMENT PROCESS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 1 OF 2 

Compound Screening Value” Value’3’ CLP PQLt4’ 1 Notes 
1 

Metals (PPm) 

[Organics (ppb) -- _ -- 
3.31 (6) 
n -I ,r* 

p,p’-DDD 3.3 1.22 

DDD 3.3 2 5.51 (31 p,p’-DDE 3.3 3 n7 3.31 161 I 

nr\r 3 RI 
-.-s -.- 

uulz I w.- 2 3.3 ;i; 
- -1 mm-l- 

prp -uu 

I 3 31 

-.- 

1.19 

..- 

3.3 I (6) 
DDT 3.3 11 3.31 is, 1 
Total DDT 3.3 1 .581 3.31 (7) 
Chlordane 1.7 0.51 1.71 

I 
(5) 

AP. A ,.e 3.31 (5) Dieldrin 3.51 U.UL -.- 
Endrin 3.31 0.02 3.3 ii; 
Lindane (gamma-BHC) 3.31 0.32 3.3 (6) 

33 (67 for 33 (67 for 

Total PCBs Aroclor 122 1) 21.6 Aroclor 1221) (6) 
Bis(2-ethylhexyl)phthalate 182 182 3.6 (6) 
Acenaphthene 330 6.71 330 (6) 
Anrr..~.nh+h.rlnnn 330 5.87 330 (6) rnLGl lop, 111 ‘y’-z” II2 I --- -.- _ 1 

Anthracene ! 3301 46.91 3301 
--^ 

2 1.21 Fluorene 
2-Methyl Naphthalene 
Naphthalene 
Phenanthrene 

33u 
330 
330 
330 

-- 
20.21 3301 (6) 1 
34.6 330 (6) 
86.7 330 (61 

Low Molecular Weight PAHs 330 317 330 16) 

Benzo(a)anthracene 330 
Benzo(a)pyrene 330 88.8 330 (6) 

r--l 108 330 (6) 
6~77 330 (61 

- -- --_ 
74.81 3301 iii I 

IChrysene I &5Ul 
Dibenzo(a,h)anthracene 330 -.-- --- 
Fluoranthene 330 113 330 ;s; 
Pyrene 330 153 330 (6) 
High Molecular Weight PAHs 655 655 330 (6) 
Total PAHs 1684 1684 330 (6) 
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Notes: 

(‘)Based on Region IV Water Management Division, Ambient Water Qualtiy Standards Unit’s 
Screening List. 

(*) The higher of the Effects value and the CLP PQL, to be used for screening. 

(3) Threshold value for biological effects. 

(4) Contract Laboratory Program Practical Quantification Limit. 

@) Long Edward R and Lee G. Morgan, 1991. The Potential for Biological Effects of Sediment- 
Sorbed Contaminants Tested in the National Status and Trends Program. NOAA Technical 
Memorandum NOS OMA 52. 

‘@MacDonald D. D 1994. Approach to the Assessment of Sediment Quality in Florida Coastal 
Waters. F;orida”Department of Environmental Protection. 

(“Long, Edward R., Donald D. MacDonald, Sherri L. Smith, and Fred D. Calder, 1995. 

Incidence of Adverse Biological Effects Within Ranges of Chemical Concentrations in Marine 
and Estuarine Sediments. Environmental Manaoement 19(1 I:81 -97. 
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Contaminant 
Aquatic: Soil: 

Fresh Fauna Flora 
Soil: 

Fauna 
Sediment: 

Fauna 

INORGANICS 
Aluminum 
Ammonia 
Antimony 
Arsenic (total) 
Ar +3 

Ar +5 
I 

Barium 
Beryllium 
Boron 

25.0 1,000.0 
17.0 
30.0 480.0 150,000 

874.0 328,OOO.OO 8,200.O 
190.0 57.0 

1 o,ooo.o 440,000.00 440,000.00 
5.3 20.0 

53,000.0 0.5 
ICadmium 
Chromium (total) 

Cobalt 

Cr +3 

Copper 

Cr +6 

Cyanide 
Fluorides 
Iron 
Lead 50 

2,500.0( 1,200.o 

’ 35,000.0 

20.0 

1 oo,ooo.oo 

7.5 

200,000.00 

260,OOO.O 
120.0 

6.5 15,000.0 

< 81,OOO.O 

34,000.0 

11.0 

5.2 

< 81 .OOO.O 

>5.0 
2,700.O 1,000.0 

320.0 3,260,OOO.O 12,000.0 
3.2 2.000.0 10.0 46.700.0 

(Maanesium 0.44%l 0.44%l 
Manganese 14,500.o 330,000.0 330,000.0 
Mercury 58 0.012 58.0 58.0 150.0 
Molybdenum 590.0 590.0 
Nickel 160.0 2,000.0 20,900.0 
Phosphorus 0.1 

tTin 
I I I I 

0.0261 890.01 890.01 1 
I I 

IUranium 2.300.01 2,300.O 
Vanadium < 10,000.0 500.0 58,000.0 
Zinc 110.0 1 o,ooo.o 150,000.0 

CHLORINATED DIOXINS & PCBS 
2,3,7,8-TCDD < 0.00001 10.0 

IPolychlorinated Biphenyls (PCBs) 0.0141 lOO.Ol 22.71 
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Contaminant 
Aquatic: Soil: 

Fresh Fauna Flora 
Soil: 

Fauna 
Sediment: 

Fauna 

SEMI-VOLATILE - NITROAROMATICS 
2,4-Dinitrotoluene 
Nitrobenzene 
N-Nitrosodiphenylamine 

230.0 
27,000.0 

5,850.O 28.0 

SANOHALIDES I SEMI-VOLATILE - ORi 
Aldrin 
Bromochloromethane 

I Endosulfan Alpha- I 0.0561 

Heptachlor 0.0038 
Heptachlor Epoxide 0.0038 < 100.0 < 100.0 
Hexachlorobenzene 3.68 22.0 
Hexachlorobutadiene 9.3 11.0 
Hexachlorocyclohexane 100.0 1 oo,ooo.o 
Hexachlorocyclopentadiene 5.2 
Hexachloroethane 540.0 



TABLE B-4 

U.S. EPA REGION 3 BTAG SCREENING LEVELS (ppb) 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 3 OF 5 

Tribromomethane 11,000 1,147,000.0 
2,4,6-Trichloroaniline 1,000.0 

SEMI-VOLATILE - ORGANOPHOSPHATES 
Chlorpyrifos 
Malathion 
Parathion Mixture 

0.041 
0.1 

0.013 31.0 

SEMI-VOLATILE - PHENOLICS 
2-Chlorophenol 970.0 100.0 100.0 
2,4-Dichlorophenol 365.0 100.0 100.0 
2.6-DichloroDhenol 100.0 100.0 
2,CDimethylphenol 2,120.o 100.0 100.0 29.0 
Dinitrophenol 150.0 100.0 100.0 
2-Methyl Phenol [0-Cresol] 100.0 100.0 63.0 
4-Methyl Phenol [p-Cresol] 100.0 100.0 670.0 
4-NitroDhenol 150.0 100.0 100.0 
Pentachlorophenol 13.0 too.0 100.0 360.0 
Phenol 79.0 100.0 100.0 420.0 
2,3,4,6-Tetrachlorophenol 100.0 100.0 
2,4,5Trichlorophenol 63.0 100.0 100.0 
2,4,6-Trichlorophenol 970.0 100.0 100.0 

SEMI-VOLATILE - PHTHALATES 

Butyl Benzyl Phthalate (BBP) 
Di(2-Ethylhexyl) Phthalate (DEHP) 
Diethyl Phthalate (DEP) 
Dimethyl Phthalate (DMP) 
Dioctyl Phthalate 
N-Butyl Phthalate (DBP) 

3.0 63.0 
30.0 1300.0 

3.0 200.0 
3.0 71.0 
0.3 6,200.O 
0.3 1,400.o 

SEMI-VOLATILE - PAHS 
-Low Molecular Weight 

Acenaphthene 
Acenaphthvlene 

520.0 100.0 100.0 16.0 
100.0 100.0 44.0 
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Aquatic: Soil: Soil: Sediment: 
Flora I Fauna 

lOO.Ol 100.0 
1oo.ol 100.0 
100.0 100.0 
100.0 100.0 

100.0 100.0 
I I I 100.01 

Contaminant 
Antt iracene 
Flue. __ _- brene 
Naphthalene 
Phenanthrene 
-High Molecular Weight 
Benzo (a) Anthracene 

I Benzo (a) Pvrene 

Fresh Fauna 
0.1 

430.01 I 
100.0 

6.3 

Fauna 
85.3 
19.0 

160.0 
240.0 

261 .O 
430.0 

Chrysene 100.0 100.0 384.0 
Dibenzo (a,h) Anthracene 100.0 100.0 63.4 
Fluoranthene 3,980.O 100.0 100.0 600.0 
Pvrene 100.0 100.0 665.0 ,----- 
Benzo (b) Fluoranthene 
Benzo Ik) Fluoranthene 

100.0 100.0 3,200.O 
100.0 100.0 

VOLATILE - AROMATIC I HALOGENATED 
Benzene 
Bis (2Chloroethoxy) Methane 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroform 

5,300.oo 100.0 100.0 
11 ,ooo.oo 

35,200.O c 300.0 < 300.0 
50.0 100.0 

11 ,ooo.oo I 
1.240.00 < 300.0 < 300.0 

1,2-Dibromoethane 18,OOO.OO 5,000.0 
Dibromomethane 11 ,ooo.oo 
1,2-Dichlorobenzene 763.0 < 100.0 < 100.0 35.0 
1.3-Dichlorobenzene 763.0 
1,4-Dichlorobenzene I 763.0) < 1oo.ol < 1oo.ol llO.Ol 
Dichlorobromomethane 11 ,ooo.oo 
Dichlorodifluoromethane 11 ,ooo.oo 
I,1 -Dichloroethane 160,OOO.OO c 300.0 < 300.0 
1.2-Dichloroethane 20.000.00 870.000.0 
1 ,l-Dichloroethylene 1; ,600.O 
1,2-Dichloroethylene cis and trans 11,600.O < 300.0 c 300.0 
Dichloropropene 244) c 300.0 < 300.0 
1.3-Dinitrobenzene I I I I 
EthylbE snzene 32,000.0 100.0 100.0 10 
Ethylene Dichloride 20,000.0 
Methylene Chloride 11,000.0 < 300.0 < 300.0 

I Pentachloroethane I 1,100.00l 
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1 Proovlene 
Contaminant 

Dichloride I 5,700.oo) 

ITetrachloroethvlene I 840.01 

ITrichloroethvlene 
Trichlorofluoromethane 
Vinyl Chloride 
Xylene 

11,000.00 
11,600.O c 300.01 

13,000.0/6,000.0 < 100.0 40 
I 

VOLATILE - MISCELLANEOUS 
Acetone 9.000,000.00 
Acrolein 21.0 
Acrylonitrile 2,600.OO 
Carbon Disulfide 2.0 

Summary from Revised Region III BTAG Screening Levels, Robert S. Davis (3HW13); 8/9/95 
Obtain updated version if used for formal screening guidance. 
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Contaminant A’ 
Indicators (ppm) 

B” C” 

MONOCYCLIC AROMATIC HYDROCARBONS (MAH) 
Benzene 0 1 5 
Ethylbenzene 0 5 50 
Toluene 0 3 30 
Styrene 0 5 50 
Xylene (total) 0 5 50 
Total MAH’s 0 7 70 

PHENOLIC COMPOUNDS 
Phenols (excluding chlorophenols) 0 1 10 
Chlorophenols (each) 0 1 5 
Chlorophenols (total) 0 1 10 
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OTHER POLLUTANTS 
Cyclohexane 0 6 60 
Gasoline 20 100 800 
Mineral Oils 100 1,000 5,000 
Pyridine 0 2 20 
Styrene 0 5 50 
Tetrahydrofuran 0 4 40 
Tetrahvdrothiochene 0 5 50 

’ Cnteria A refer to background concentrations In soil or detection limits. 

l * Criteria B refer to moderate soil contamination that requires additional study. 

l ** Criieria C refer to threshold values that require immediate cleanup. 

Note: Source of these values is Richardson 1982. as cited in Beyer, W.N. 1990. 

Evaluating soil contamination. U.S. Fish Wildl. Serv , Biol. Rep. 90 (2). 25 pp 
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c.1.0 INTRODUCTION 

ECTran (which stands for Excel-Crystal Ball Transport) is an efficient and robust analytical groundwater 

contaminant fate and transport model. As suggested by its name, ECTran is implemented on Excel 4.0 (or 

later) and Crystal Ball 3.0 (or later) using the EXCEL “workbook” structure. ECTran (Chiou 1993) is based 

on straight forward mass-balances and advection/dispersion analytical equations, but can be used to 

simulate a variety of complex conditions. ECTran is a multi-layer, one dimensional model in the unsaturated 

zone which can then simulate downgradient lateral transport in the saturated zone. Onedimensional 

groundwater flow (with a user-specified flow direction) and two-dimensional dispersion can be simulated in 

the saturated zone. ECTran estimates the downgradient concentration at the centerline of the contaminant 

plume. It can be used to provide a conservative estimate of the contaminant concentration at a receptor 

location or groundwater discharge point downgradient of the source area under different source-loading 

conditions. It can dynamically combine several spreadsheets to simulate contaminant fate and transport 

through natural and engineered environments according to the user-specified site conditions. Each 

spreadsheet is designed as an object-oriented module to fulfill a potentially required computational tasks. 

The platform of ECTran includes Excel 4.0 (or later), Microsoft Windows, and a PC (486 or later). The 

Crystal Ball software is only required during Monte Carlo simulations for sensitivity analysis. Therefore, 

implementation of ECTran can be fully reviewed and tested without installing the Crystal Ball software. 

Usually applied as a conservative screening-level model for a single source area during the RI/FS processes, 

multiple ECTran runs can also be superimposed to evaluate a site with multiple contaminant sources. To 

date, ECTran and its predecessors (Chiou 1992a, Chiou 1992b, Chiou 1993) have been employed at 

hazardous waste sites in U.S. EPA Regions III, V, VI, and X to evaluate soil cleanup goals, to estimate 

groundwater cleanup time, and to support baseline risk assessments. It has been used at DOD, DOE, and 

industrial sites for both RCRA and CERCLA applications. 

This report describes the theoretical background, governing equations, and spreadsheet implementation of 

the latest version of ECTran. This report is also intended to be used as a brief user’s guide of ECTran. A 

list of projects in which ECTran was applied in the last four years is included as Attachment C-l of this 

report. Example applications of ECTran are included in Attachment C-2. 

c.2.0 GENERAL CONCEPTUAL MODEL AND CAPABILITIES 

As a general modeling tool, ECTran needs to be applicable to a wide variety of site conditions normally 

encountered in a RI/FS process. Therefore, ECTran is designed to have sufficient flexibility and to be easily 
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customized to site-specific conditions during model applications. ECTran provides the options and 

capabilities to: 

0 Select the type of source loading term, such as constant source loading, depleting source 

loading, or pulsed/discontinuous source loading; 

l Simulate multiple geological layers according to site-specific conditions; 

0 Include contaminated or clean upgradient groundwater recharge; 

0 Incorporate different initial contaminant concentrations in each geological layer; 

0 Consider history of the contaminant source to incorporate initial downgradient concentrations; 

0 Allow for different geochemical and decay parameter values for the same chemical in different 

model layers; 

0 Simulate the effects of a groundwater extraction/containment system on the contaminant 

concentration; 

0 Predict the cleanup time; 

0 Allow for the use of a mixing depth concept in the saturated layer instead of the thickness of the 

entire saturated layer in the aquifer; and 

0 Implement a Monte Carlo simulation. 

A generalized conceptual model of a typical groundwater contaminant fate and transport scenario was 

developed to facilitate ECTran model development and application. Based on this conceptual model, all of 

the above listed options were implemented and incorporated into ECTran spreadsheet. Figure 2-l depicts 

this general conceptual model for ECTran. The general conceptual model consists of five individual layers. 

They are designated as (in sequence from the top) the contaminant source layer, the liner layer, the first 

underlying soil layer, the second underlying soil layer, and the saturated layer. Important information 

necessary for ECTran to describe each layer in the generalized conceptual model is also shown in 

Figure 2-1. This general conceptual model can be used as a template for defining site-specific conditions 

and model inputs during actual ECTran model applications. 
W 
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Upgradient Flow, Q2 I 
Mixing Depth, H 

+ ..---- ..- 

FIGURE C-l 
CONCEPTUAL MODEL 
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The three unsaturated layers below the contaminant source (i.e., the liner layer, the first underlying soil layer, 

the second underlying soil layer) are incorporated so that distinct physical and chemical conditions can be 

assigned independently in each layer. These layers are provided in ECTran to allow simulations of stratified 

field conditions. Although designated as a “liner,” the liner layer can also be used to simulate an underlying 

soil layer. The user can eliminate or subdivide any of these three layers based on the actual site conditions 

to be simulated. 

Vertical contaminant migration is simulated through the contaminant source layer, the liner layer, the first 

underlying soil layer, the second underlying soil layer and the saturated layer (i.e., the saturated mixing 

depth). lateral transport is also simulated in the saturated layer. ECTran requires the user to provide 

infiltration rates and upgradient groundwater flow rates during model application. 

c.3.0 GOVERNING EQUATIONS 

The differential equations which govern contaminant fate and transport in each layer or sublayer in the 

general conceptual model (see Figure 2-l) are described in the following subsections. Numerical 

approaches used in ECTran to solve these equations are also described. 

c.3.1 Governing Equation for Vertical Migration Through the Unsaturated Layers 

A mass-balance analysis of the vertical contaminant migration carried by infiltrating groundwater through 

a volume of contaminated source area with solid- and dissolved-phase contaminant partitioning and 

chemical or radioactive decay yields the following equation: 

dc, 4 -= 
dt S,VWA + KdA w&4 I [cq - cA] - ‘A ‘A 

where: CU, is the loading contaminant concentration bg/L), 
Q, is the infiltration rate (L/day), 
CA is the aqueous concentration kg/L), 
S, is the soil saturation fraction (dimensionless), 
V,, is the void volume (L), 
K,, is the layer-specific aqueous/solid phase distribution coefficient (L/kg), 
W,, is the dry weight of soil in the specified volume (kg), and 
A, is the first-order chemical decay rate (day-‘). 

(1) 
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Equation (1) is used in the contaminant source layer, and each sublayer in the liner layer, each sublayer in 

the first and second underlying soil layers. For an initial condition of C, = CA,, this equation can be solved 

via direct integration to yield the following solution: 

ClJ, - {CUq - [l + (SAVWA + KdAWs$(AdQ1)]CAo) exp - 
Q, + (SAVWA + K~AW~A)AA 

CA = 

s,v,, + K W 
t 

dAsA 1 (2) 
[I + (SA~WM + Ka4Ws4)(A,AQl)] 

CU, is assumed to be a constant to allow for the direct integration to obtain Eq. (2). However, CU, is 

actually time-varying in most model layers in actual model applications. The following numerical approach 

is used in ECTran to compute the leachate concentration in each layer (i.e., CA) when the CU, is not 

constant. In the numerical approach, the actual continuous function of the time-varying CU, is approximated 

by a step function. In each small time interval, CU, can be approximated as constant. Therefore, Equation 

(2), which is an analytical solution of Eq. (1) for a constant CU,, can be directly used to obtain C, at the 

current time step by giving CU, and C, from the previous time step. The governing equation of leachate 

concentration in a model layer with a time-varying inflow concentration can be written as: 

cu#A? - {‘WW - [’ + (W’,, + &,W~(~~Q,)]C,(~AO) ‘w - Q, + %VWA + &WIA 1, s’ v ) A 

C,((/+l)Ai) = 
A WA + ‘LW, 

[’ + (%VWA + ‘L’W”JQI)] 
(3) 

where: CU,(lAt) is the inflow concentration from the previous time step &g/L), 

C,((I + 1)At) is the aqueous concentration at the current time step kg/L), 

C,(IAt) is the aqueous concentration at the previous time step &g/L), 
I is the number of time steps, starting from I = 0 (dimensionless), and 
At is the length of each time step (years). 

Equation (3) is repeatedly and sequentially used in ECTran for each layer or sublayer starting at the top and 

progressing to the bottom of the simulated vertical cross-section representing the source area. Except for 

the upper most model layer, which uses of the actual source loading concentration at the top of the 

modeled cross-section, the loading term (i.e., CU, in Eq. [3]) to each layer or sublayer is the computed time- 

varying leachate concentration (i.e., C,) of the overlying layer or sublayer. For example, the loading term 

into the top sublayer of the second underlying soil layer is the computed time-varying leachate concentration 

in the bottom sublayer of the first underlying soil layer. In the upper most model layer, when a depleting 

contaminant source layer is included in the simulation, CU, is the contaminant concentration in the 

precipitation. When a constant source leachate concentration is assumed, CU, is the user-specified 
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constant source concentration and is applied to the top sublayer of the liner layer or of the first underlying 

soil layer. 

As seen in Equations 1 through 3, ECTran does not directly use a dispersion coefficient to calculate the 

effects of vertical dispersion in the unsaturated zone. Instead, ECTran uses model sublayer thickness to 

mimic the effects of dispersion. Since each model sublayer is treated as a homogeneous layer with an 

uniform contaminant concentration, a thicker model sublayer represents a more significant dispersion effect 

process. 

C.3.2 Governing Equation for the Saturated Layer 

Equation (4) which includes a time-varying vertical source loading term and a constant secondary 

upgradient source, is used for the saturated layer directly under the source area in ECTran: 

In which: K, = S,V,,,, + K,,uWsB 
K2 = Q, + Q, + tS&,, + K,, W,,) A, 
K3 = Q,CU, / 11 + &X.,A + Kd~Ws~)&/Q,)l + Q,CU, 
K4 = Q,CA - Q,CU, / 11 + tSAVw~ + K~AWJ(AA/Q~)I 
KS = IQ, + (SAV~A + Kd~w&Al / PA~WA + KdAWsA) 

(4) 

And where: CU, is the concentration in upgradient groundwater flow &g/L), 

C, is the aqueous concentration &g/L), 
Q, is the upgradient groundwater flow rate through the saturated mixing zone 
underlying the source area (L/day), 
S, is the soil saturation fraction (dimensionless), 
V,,,, is the void volume (L), 
K,, is the aqueous/solid phase distribution coefficient (L/kg), 
W,, is the dry weight of soil in the mixing zone (kg), and 
A, is the first-order chemical decay rate (day-‘). 

Similar to Eq. (l), a mass-balance and mass-partitioning analysis with chemical or radioactive decay is 

applied when deriving Eq. (4). With an initial condition of C,=C,,, Eq. (4) can be solved using an 

integrating factor approach or the method of undetermined coefficients to yield Eq. (5): 

(5) 

A similar assumption as the one used to solve Eq. (2) (i.e., a step function to approximate time-varying 

loading concentration) is also applied directly to Eq. (4) to obtain C, with a time-varying source loading 
w 
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concentration, CU,. As before, in each small time interval, the time-varying loading concentration is 

assumed to be constant, which allows for an analytical solution (i.e., Eq. [4]) for C,. The secondary source, 

CU,, is assumed to be constant for this derivation. Wiih the step function source loading assumption and 

numerical-approximation approach, Eq. (5) can be modified to yield Eq. (6): 

In which: K3(lAt) = Q,CU, W / 11 + (SAV~A + KdAWsA)@A/Q,)l + Q$3J2 
K,OAt) = QlC,q(lAt) - Q,CU,(lAt) / [l + (SAV~A + K~AW~A)(AA/Q~)I 
Ca((l + l)At) is the aqueous concentration at the current time interval &g/L) 

C,(lAt) is the aqueous concentration at the previous time interval @g/L) 
I is the number of time steps, starting from I = 0 (unitless) 
At is the length of each time step (years) 

In order to calculate Q,, the thickness of the mixing zone in the aquifer (i.e., the vertical extent of the 

groundwater contamination under the source area) must be determined first. The thickness of the mixing 

zone is usually selected based on the minimum of the following three possible values: 

l The thickness of the entire saturated zone. 

0 The lowest position of detected contaminants of concern. 

0 The mixing zone depth calculated by the following equation (Salhotra et al., 1990): 

H = ql - exp(-V&L / (BVx))] + (2avL)la (7) 

where: H is the mixing zone thickness (ft), 
B is, the total saturated zone thickness (i.e., thickness of the underlying aquifer) (ft), 
V,, is the vertical seepage velocity (ft/yr), 
L is the length of the source area in the groundwater flow direction (ft), 
V, is the horizontal seepage velocity (ft/yr), and 
CX~ is the vertical dispersivity (ft). 

Since H is usually less than B, the calculated mixing zone depth (i.e., H) was found to be the most 

appropriate value among the three possible values. However, a minimum mixing zone value of 10 feet is 

also applied in ECTran to prevent the use of unrealistically small values calculated by Eq. (7) when V,, is 

extremely low. This minimum value is based on an assumption that exposure to groundwater contaminants 

will occur by the consumption of groundwater from a production well with a minimum IO-foot well screen 

in the saturated zone. 
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c.3.3 Downgradient Transport 

A simplified version of a general solution to a threedimensional contaminant transport equation considering 

advection, dispersion, sorption/desorption, and decay was used as the basic governing equation to simulate 

lateral solute transport in the saturated zone. It provides an estimate of the contaminant concentration at 

a receptor location or discharge area downgradient of the source area under different constant source- 

loading conditions. The basic equation, a modified version of a general constant-source equation developed 

by Domenico (1987) for the plume centerline is as follows: 

c(x, t, co) = $ exp 

where: C is the downgradient concentration along the plume centerline ‘caused by C, 

&l/L), 
C, is the constant groundwater concentration at/below the source area (ccg/L), 
X is the distance downgradient from the source(ft), 
V is the retarded contaminant velocity @/year), 
t is the elapsed time since the beginning of the constant source loading (years), 
D, is the principle value of the dispersion tensor in the x (longitudinal) direction @*/year), 
Y is the source dimension in the y (lateral) direction (ft), 
D, is the principle value of the dispersion tensor in the y (lateral) direction @/year), and 
A, is the chemical decay rate (years-‘). 

In the preceding expression, erf and etfc are the error function and the complimentary error function, 

respectively. Vertical dispersion (i.e., DZ) was not considered in Eq. (8) in order to provide a more 

conservative estimate of the exposure point concentration. The contaminant velocity V is determined as the 

groundwater interstitial pore velocity divided by the retardation factor. 

Although derived for a constant source loading condition, Eq. (8) can be applied using superposition to 

simulate the time-varying source loading. For a time-dependent source, the concentration at a 

down-gradient location at a given time T can be estimated using the following procedure. First the 

continuous function of the time-dependent source area groundwater concentration C, (i.e., Eq. [S]) is 

approximated by a series of step impulses which simplifies the solution and is usually also more 

conservative than the original function, It is also assumed that the source area has been contaminated with 

a concentration S, for a time period ( “Age”) before the initial time tc and this contaminant concentration has W’ 
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convected to the area downgradient of the source area by advection, dispersion, sorption, and decay. 

Therefore, the contaminant concentration So in this time period is also treated as an impulse. 

The concentration at X feet downgradient of the source at time T can therefore be estimated by 

superposition of constant source solutions (i.e., Eq. [S]) for all impulses prior to time T as follows: 

CdX 7) = c(x,T-t,+Age,S,J- C&T-f,SJ + g [C(X T-t, Si) - qX T-ti -Atfi Si)] 

= 4X, T-t,+Age, So) - 4X, T-t,, So) 

+ qX T-6, So) - qX T-6 - A&, 6,) 

+. . .+ qx, T-t,, Sn) - qx, T-t, - At, 3”) 
(9) 

where: Si is the source concentration of the i’h impulse &g/L), 
ti is the starting time of the ifh impulse (years), 
Ni is the time interval for the irh impulse (years), 
T-t,-At, = 0, and 
Co (X, T) is the combined effects of n + 1 impulses @g/L). 

In the preceding equation (i.e., Eq. [8]), C (X, t, S) is the concentration at X caused by a constant source 

with concentration S for a duration of t which is less than T. Therefore, C(X,t,S) needs to be applied twice 

to determine each single impulse’s net lasting effect at time T in Eq. (9). 

If a groundwater pumping system is designed to prevent the movement of contaminated groundwater to 

the downgradient area, the Eq. (9) may be modified. For instance, if the pumping starts at to and stops at 

tj, the Si, with i from 0 to j-l , will have no impact on the downgradient area. Therefore, Eq. (9) will be 

rewritten as: 

Cdx T7 = WCT-t,+Age,SJ- c(x,T-t&J + $ [C(X, T-t, Si) - qX, T-t, -AtF Si)] 

= C(X,T-t,,+Age,S,J- c(X,T-t&J + qX T-Q, Sj) - qX T-5 - Afr Sj) 

+ qXs T-‘l,,e S,+,) - qX T-Q,, - A$,,, S,+,) 

+. . .+ qX, T- tm Sn) - qx, T-t, - At,, Sn) 
(10) 

In Eq. (lo), contaminants can only migrate from the source area during “Age” (i.e., before pumping) and 

between tj and T(i.e., after pumping is stopped). 
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c.4.0 SPREADSHEET IMPLEMENTATION STRUCTURE 

The spreadsheet “workbook” structure of ECTran is shown in Figure 4-1. The first spreadsheet in the 

workbook (i.e., INPUT.XLS) is used to accept and store all the user-specified input parameters and options, 

display the predicted impacts, and provide a decision-making box to facilitate the cleanup goal development 

process. As shown in Table 4-1, ECTran input parameters are listed in the following six categories: chemical 

characteristics, source-term information, engineering control information, first underlying soil layer, second 

underlying soil layer, and the saturated layer. The input parameters for chemical characteristics include 

chemical name, appropriate exposure criteria, leaching coefficient (K,), distribution coefficient (Kd), specific 

activity, and decay half-life. A database of chemical characteristics of constituents of concern can also be 

set up and directly linked to the ECTran “workbook.” Chemical information can be retrieved directly from 

this database spreadsheet into ECTran. 

ECTran includes all of the layers in the generalized conceptual model (see Figure 2-l) which are potentially 

needed in a site-specific application. However, for certain applications, one or two of the layers may not 

exist in the actual site-specific conceptual model. In these cases, ECTran will automatically bypass the 

layers which are not present based on the input control parameters specified by the user. One task of the 

first spreadsheet in the workbook is to accept the user’s input to select different layers by automatically 

bypassing the spreadsheets (modules) not needed in the “workbook’. For example, if there is no liner layer 

in the actual conditions, ECTran will automatically bypass the liner layer calculation when the input control 

parameters indicating no liner layer is specified. Computations in the contaminant source layer are 

conducted only when a depleting source loading scenario is simulated. Otherwise, based on the input 

control parameters, the contaminant source layer computations are automatically bypassed and an user- 

specified constant source leachate concentration is directly loaded to the top liner layer or first sublayer of 

the first underlying soil layer. The input parameters also control the total numbers of sublayers in the liner 

layer and the first and second underlying soil layers. ECTran automatically divides the total thicknesses of 

each layer into the specified numbers of sublayers during the computation of contaminant migration. As 

mentioned earlier, appropriate sublayer thickness is used in ECTran to mimic the degree of site-specific 

vertical dispersion in the unsaturated zone. 

Combinations of the source-term information and engineering control information present different scenarios 

for existing contamination, residual contamination, and disposal alternatives to be evaluated during the RI/FS 

process. INPUT.XLS also shows the predicted impacts expressed as saturated groundwater concentrations 

under the source area and at the specified downgradient location (e.g., fenceline). For the cleanup goal or 

waste acceptance criteria development in which an acceptable source concentration is iteratively solved for 

based on a specified acceptable groundwater concentration [e.g., Maximum Contaminant Level (MCL)], a 

089602/P c-1 0 CT0 0020 



FIGURE C-2 
STRUCTURE OF ECTRAN MODEL 

___ - C-l 1 
CT0 0020 



CLICK HERE TO PRIUM DETAILED SPREADSHEETS I C TO PRIM CONCI 

CLICK A NUMBER TO LOAD THE DEFAULT INPUT FROM DATABASE SPRJUDSHEET ! 

Copyright 1996 
BROWN & ROOT ENVIRONMENTAL 

IITE: l INVESTIGATOR’ l DATE: l . 

CHEMICAL CHARACTERISTICS ! ITERATlVE DECISION-MAKING BOX 

LEACHATE CONCENTRATION (YESNO) 1 

MPVTSOLIDPHASE CONCENTRAnON (MO/KG) 

CONSTAST CONCE?iTR4nON (-YES.NO)? 

TRY NEW GOAL: 

ACCEPTABLE! 

. 

. 

. 

l . 

a. 

SOURCE-TERM INFORMATION ENGINEERING CONTROL INFORMATION 

:C . 

3 (lAq l 

WASTE ctL4RAcrEP.rsncs 

MIllAL SOLIDPHASE CONCEN-lRAnON (MGIKC). 

MP~FOLLOWING PAP.AJ4ETEF.S. 

TKICKNES 0: 

sAwnoN IWE: 

POROSrTY: 

BULK DENSITY (G/CM*3) 

i THERE A IST UNDERLYING SOIL LAYER(YES.NO)? . 

OW .WY SLBBWYERS (I IO)? 

3TAL THIC);hESS (VP To 30 m (FI-) 

\luunON RATE 

JROSTY 

JLK DENSrTt’(GhX*3) 

ICI-KG) 

T”2.L SOIL COHC. (MGJ’KG) 

INRLT(FDYR). . 

LENGTH (FIJ. . 

WIDTH (Frj . 

IS THERE A CLAY LINER LAYER(YES.NO)? l 

HOW MANY SUBLJIYETRS (I - lo)? l 

TDTALTrffcKNEss~~To,oFrJT) 
l 

SATL7MnON RATE: . 

PCJROSTP(: . 

BWK DENSITY (G/CM?) . 

Cd (l2KG) l 

c 

L 

IS THERE AZND USDERLYlNGSOrL LAYERQXS,SO)? 

HOW MA-.‘YSUBLAYERs (I. IO)? 

TOTAL THICKNESS &JF’ TU 30 F~-J @-I-. 

sAnJRAnoN RATE 

POROSrlY 

BULK DENSrrY (G/CM-l) 

Kd @‘KG) 

M”IAL SOIL CONC (MG,IX) 

. 

ITURtTED LAYER 

I 
ITAL SA~JXATED ZONE THICKNESS. B (7-r’) 

IRIZOhTAL SEEPAGE b’ELOC”7’. V (F-kYR) 

d WG) 

OROSITY 

ERnCAL DISPERSIVE. ~2 (F-I-) 

ONGI-~UDINAL DlSPERSr W. ti 0 

ATERAL DrSPERSI~7T-Y. Ay (FQ 

:nuL GhlA CONC (XIGIIX) 

VERnCAL SEEPAGE VELOCITY. VW (t’T/YR) 

DOWSGRADIEMAREA rNFu.nt.4noN RATE.q (lvYR) 

SPEcrw MrSrNG DAEIH (Computed horn formvln kllnpur No) 

hllXlSG DEPTH. H 0. 

n’.fE OF PUhfPlNG STOP. P,?T WEARS) 

AGE (YRS) 

COSC IN UPGRADIEhTGROCI?IDWATE4CV? (UC/L) 

DISTASCE TU F L 

t 

. 

. 

l . 

. 

. 

l 

l 

REDICTED IMPACTS: 

SAT%RI\TED WYER CONCEt.-IR.xnON 
nME OF MAXIMUM (YR) 

l - &G/L, l * @Cl/L) t. 

FENCE LINE CONCENTRAnON l * (L’GL) l * @XL) t. 

1Yotes: 
l Required Input Parametrrs 
‘* .Automatically Calculated Parameters Table C-l 

Input Parameters 
c-1 3 CT0 0020 



decision-making box is set up to facilitate the development processes after all the other input parameters 

are specified. In order to speed up the iteration of backward calculations to determine an acceptable source 

concentration based on exposure-point groundwater criteria, the decision-making box provides a 

recommended value of cleanup goal or waste acceptance criteria, based on linear interpolation between the 

current calculated maximum exposure concentration and the specified acceptable groundwater 

concentration at the exposure point. 

The second spreadsheet (i.e., SOURCE.XLS) is used to simulate the depleting source concentrations and 

loading if the depleting source option is selected. The third spreadsheet (i.e., LINERXLS) is used to 

compute the concentration in the liner layer. The next two spreadsheets (i.e., lAYERl.XLS and 

lAYER2.XLS) are used to compute concentrations in the first and second underlying soil layers. The 

information specified in INPUT.XLS controls all the model parameters for all layers. The last spreadsheet 

(i.e., ECTRAN.XLS) computes the time-varying groundwater concentrations in the saturated layer under the 

source area and at the specified downgradient location. 

c.5.0 APPLICATION PROCEDURE 

Actual application of ECTran involves the following three procedures: data input, iteration, and output. In 

general, ECTran is very user friendly and efficient. However, the user needs to understand the capabilities 

and limitations of ECTran and to clearly define the site-specific conceptual model and the modeling 

objectives before applying ECTran. The three ECTran application procedures are described below. 

c.5.1 Input Procedure 

As described earlier, INPUT.XLS spreadsheet accepts and stores all the required input parameters. The 

parameters in all other spreadsheets of the ECTran “workbook” are automatically linked to information 

provided in INPUT.XLS. Therefore, the user needs only to specify values of input parameters in the 

INPUT.XLS. The user can enter values for any parameters in the INPUT.XLS spreadsheet directly from the 

keyboard. Also, a database spreadsheet is provided in the “workbook” for preparing the input parameter 

values. The data spreadsheet in the “workbook” is DATA.XLS. A user can edit the DATA.XLS to prepare 

the input data. In the DATA.XLS, the cells in the first three rows contain the titles of the input, such as name 

of chemical, half-life of the chemical, Kd in the liner layer, etc. The 4th row to 18th row in the DATA.XLS are 

assigned to store the input data for up to 15 chemicals (see Figure 5-l). Each row is used for storing input 

data for one chemical. The first cell of this row is an identification number (ID#) of the chemical. The ID# 

is the input order of the chemicals in the DATA.XLS. For example, the ID# for first chemical in the 

DATA.XLS is 1 and ID# for second chemical is 2 (also see Figure 5-l). A window is designed in the ECTran 
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model to facilitate data input and output processes. This window is located at the beginning of the 

INPUT.XLS spreadsheet. It contains several commands including opening or closing the window itself, 

entering default input parameters from database spreadsheet and sending the final output to the printer. 

After the database spreadsheet is prepared, the parameter values can be automatically entered into ECTran 

as default input parameters by pointing and clicking the ID# of chemical in this window (see Figure 5-2). 

After the initial parameter values are loaded from the database, the user can still modify these default 

parameter values from the keyboard. 

There are commands for opening or closing the window itself. If the OFF command on the upper left corner 

of the window is clicked, the window will be closed. The upper part of the INPUT.XLS will appear as shown 

in Figure 5-3. The window can be reopened at any time by pointing and clicking the ON command, which 

replaces the closed window. 

C.5.2 Iteration Procedure 

The iteration procedure is required during the cleanup goal and waste acceptance criieria development 

processes to determine acceptable source terms by using a backward computation approach. A decision- 

making box, shown in Figures 5-2 and 5-3, is provided to facilitate the iteration process to obtain the final 

values. The “TRY NEW GOAL” cell in the decision-making box shows the recommended value obtained from 

linear interpolation between the calculated maximum exposure concentration from the last attempt and the 

specified water criteria. After the recommended value is reentered in the input source concentration cell, 

the “ACCEPTABLE!” cell in the decision making box may show “INCREASE,” “DECREASE” or “YES.” If the 

“INCREASE” or “DECREASE” appears, the user should increase or decrease the input concentration 

respectively according to the newly suggested “TRY NEW GOAL” value until the “YES” appears. Even with 

the suggested values, a few iterations are usually required to obtain the final acceptable value because the 

source and exposure concentrations may not be linear. This final value of the input source concentration 

is used to determine the cleanup goal or waste acceptance criteria. 

c.5.3 Output Procedure 

The tabulated concentrations in each model layer can be sent to the printer by clicking the left mouse button 

on the “CLICK HERE TO PRINT DETAILED SPREADSHEETS” command in the command window. Also, 

figures showing the source leachate concentrations, the groundwater concentrations under the source area 

and at the downgradient exposure point versus time may be sent to the printer by clicking the left mouse 

button on the “CLICK HERE TO PRINT CONCENTRATION CURVES” command. The user may also refer 
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to the EXCEL manual to print any specific spreadsheet in the ECTran model by activating the spreadsheet 

in the “workbook.” 

C.6.0 EXAMPLE APPLICATIONS 

To demonstrate the ECTran application procedure, three examples are provided in Attachment C-2. These 

examples show the waste acceptance criieria development for the U.S. DOE Fernald Environmental 

Management Project at Fernald, Ohio (DOE, 1995). The first example shows the uranium waste acceptance 

criteria development for an onsite disposal facility. A constant source leachate assumption is used in this 

example. The onsite disposal facility includes a 3-foot clay liner. Six model sublayers are used to simulate 

the 22-foot, gray clay layer underlying the facility. One 20-foot unsaturated sand and gravel layer is also 

included. The saturated model layer thickness is determined by calculating the mixing depth in the 

underlying aquifer. The second example presents the development process of vinyl chloride waste 

acceptance criteria for the on-site disposal facility. Since the K, and $ values of vinyl chloride are very low, 

the depleting-source approach is used instead of a constant-source assumption. In this case, a 4d-foot layer 

was used to simulate the contaminant source layer in the disposal facility. The simulated depleting-source 

leachate concentrations are automatically linked to the clay liner layer. The third example presents the 

uranium waste acceptance criteria for the Consolidation Area with Earthen Cover alternative evaluated in the 

FS (DOE, 1995). A 30-foot contaminated soil layer is used to simulate the depleting uranium source 

because of the higher infiltration rate. Since there is no liner layer in this disposal facility, the depleting- 

source term was directly linked to the top sublayer of the gray clay layer. In all three examples, the 

exposure point is the Great Miami Aquifer under the downgradient edge of the disposal facility. 

c.7.0 CONCLUSION 

ECTran is an analytical, porous media groundwater contaminant fate and transport model which can be 

used to efficiently evaluate a large variety of site conditions. This model has been successfully applied for 

both industrial and governmental clients. Recent enhancements of ECTran has made it more flexible and 

user-friendly. With the modifications in the numerical solution approach, more distinct geological and/or 

engineering layers can now be included in the updated ECTran model. Any time-varying source loading 

terms can also be simulated. The addition of a sublayer structure within each layer now allows various 

effects of vertical dispersion to be simulated. Although multiple spreadsheets are required in each 

simulation, the Excel “workbook” makes the linkages between spreadsheet transparent to the user. The 

improved user-interface spreadsheet and the on-line database of previously used parameter values 

significantly simplify the ECTran model application process. 
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PROJECTS WITH APPLICATIONS OF ECTran 

Allied Signal, Hopewell, Virginia, U.S. EPA Region III, 1996: 

Development of Exposure Point Concentration, Phase II RFI Report 

Eaker Air Force Base, Blythebille, Arkansas, U.S. EPA Region VI, 1996: 

Developing the Exposure Point Concentrations, RFI/CMS Report 

Fairchild Air Force Base, Spokane, Washington, U.S. EPA Region X, 1992: 

Contaminant Source Characterization, Baseline Risk Assessment 

Greenwood Chemical Site, Virginia, U.S. EPA Region III, 1991: 

Soil PRG Development 

Kelly Air Force Base, San Antonio, Texas, U.S. EPA Region VI, 1991-1993: 

RI/FS Report, COC Screening, Soil PRG and Aquifer Cleanup Time Development 

Marine Corps Air Station, Cherry Point, North Carolina, U.S. EPA Region IV, 1995: 

OU2 FS: PRG, WAC and Aquifer Cleanup Time Development 

OU3 FS: Development of SSLS Protective of Surface Water Via Groundwater Migration 

Naval Air War Center, Warminster, Pennsylvania, U.S. EPA Region Ill, 1996: 

Aquifer Remediation Time Estimates, Feasibility Study 

Naval Industrial Reserve Ordinance Plant (NIROP), Fridley, Minnesota, U.S. EPA Region V, 1995: 

Development of Preliminary Estimates of Past Contaminant Loadings and Aquifer Clean-Up Times, Used to 

aid in developing the sampling work plan for the groundwater 

New Hampshire Plating Company Site, Merrimack, New Hampshire, U.S. EPA Region I, 1995: 

Soil PRG and Aquifer Cleanup Time Development 

009602/P C.l-21 CT0 0020 



US. DOE Fernald Environmental Management Project, Fernald, Ohio, U.S. EPA Region V, 1993-1995: 

PRG and WAC Developments, Contaminant Concentration Distribution Simulation, Clean-Up Time 

Development 

U.S. DOE Rocky Flats Environmental Technology Site, Operable Unit 4 (Solar Ponds), Golden, Colorado, 

U.S. EPA Region VIII, 1995: 

Disposal Facility, Preliminary WAC Development 

089602/P c. 1-22 CT0 0020 



ATTACHMENT C.2 

EXAMPLE APPLICATIONS 



EXAMPLE 1 

This example presents the uranium WAC development for the on-property Disposal 

Cell. The conceptual model is shown in the figure on the next page. The major 

modeling assumptions are summarized as follows: 

l Constant-source leachate concentration 

l . 3-foot clay liner 

l 6 model sublayers in a 22-foot gray clay layer 

l 20-foot Great Miami Aquifer unsaturated sand and gravel layer 

l IO-foot mixing depth in the saturated Great Miami Aquifer 
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EXAMPLE 2 

Example 2 demonstrates the vinyl chloride WAC development for the on-property 

Disposal Cell. The figure on the next page shows the conceptual model. The major 

modeling assumptions are summarized as follows: 

l 40-foot contaminated soil layer used to simulate the depleting source in the cell. 

l 3-foot clay liner 

l 6 model sublayers in a 22-foot gray clay layer 

l 20-foot Great Miami Aquifer unsaturated sand and gravel layer 

l IO-foot mixing depth in the saturated Great Miami Aquifer 
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EXAMPLE 3 

This example shows the uranium WAC development for the Consolidation Area with 

Earthen Cover. The conceptual model is shown in the figure on the next page. The 

major modeling assumptions are summarized as follows: 

l 30-foot contaminated soil layer used to simulate the depleting source. 

l 6 model sublayers in a 22-foot gray clay layer 

l 20-foot Great Miami Aquifer unsaturated sand and gravel layer 

l 30.6-foot mixing depth in the saturated Great Miami Aquifer 
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APPENDIX D 

COMPARISON OF PRACTICAL QUANTITATION LIMITS 

TO MEDIA-SPECIFIC CRITERIA 
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Chemical 

TAL METALS (UGIL) 

Aluminum 

Analytical egion IV Suface Water Screening Value(* Region Ill BTAGt3’ Does PQL 
Method Freshwater Aquatic: Exceed? 

(SW-846) PQL (‘I Chronic Screening Saltwater Fresh Fauna Y or N Resolution 

1 60106 1 28 1 87 (4) I NA I 25 I Y I Best Available 

Antimony 7041 2.88 

Arsenic 7060A 0.88 

160 (2 spp.) 

190 C5’ 

30 N 

874 N 

None Required 

None Reauired 

Barium I 6010B I 0.91 I NA I NA I 10000 I N I None Reauired 

Beryllium 601 OB 0.26 0.53 (1 sp.) 5.3 N None Required 

Cadmium 713lA 0.06 0.66 (4s’ 0.53 N None Required 

Calcium 60108 16 

Chromium (total) 60108 4.5 117% 

NA NA NA None Required 

103 120 (Cr+3); 11 (Cr+6) N None Required 

Cobalt 60108 3.9 6,5N444.5, $5, 35000 N None Required 

Copper 60108 3.9 6.5 Y Best Available 

Iron 6010B 5.1 1000 (4’ 8z5) 320 N None Required 

Lead 1 7421 1 0.87 1 I. 32 (4s) 1 1 3.2 1 N 1 None Reauired 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

1 60108 1 23 1 NA NA 
I 

I NA I NA I None Required 

60108 0.98 

7470A 0.031 

60108 4.3 

60108 184 

7740 0.89 

60108 0.21 

6010B 33 

7841 1.37 

60108 2.9 

60108 2.5 

0,0~~6~, 

87.71 (4*5’ 

NA 

5 (4) 

0.012 (1 sp.) 

NA 

4 (2 SPP.) 

58.;;(435, 

0.025 

0.25 (w) 

8.3 @’ 

7;;, 

0.23 (1 sp.) 

NA 

21.3 

87’ 

14500 Y 

0.012 Y 

160 N 

NA NA 

5 N 

0.0001 Y 

NA NA 

40 N 

<IO, 000 N 

110 N 

Best Available 

Best Available 

None Required 

None Required 

None Required 

Best Available 

None Required 

None Required 

None Required 

None Reauired 

TCL VOLATILE ORGANIC COMPOUNDS (UGILI 

1, I, 1 -Trichloroethane 18260~ (lo)1 I I 528 I 312 I NA I N None Required 
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Analytical egion IV Suface Water Screening Value’* Region Ill BTAGt3’ 
Method Freshwater Aquatic: 

Chemical 1 (SW-846) 1 PQL (‘I 1 Chronic Screening Saltwater Fresh Fauna 

TCL VOLATILE ORGANIC COMPOUNDS (UGIL) 

1 ,I ,2,2-Tetrachloroethane 82608 1 240 (1 sp.) 90.2 NA 

1,1,2-Trichloroethane 82608 1 940 (1 sp.) NA NA 

I,1 -Dichloroethane 82608 1 NA NA 160,000 

I,1 -Dichloroethene 8260B 1 303 2240 11600 

1,2-Dichloroethane 82608 1 2000 (1 sp.) 1130 20000 

1.2-Dichloroorooane 82608 1 525 2400 5700 

2-Butanone 1 82608 I 5 I NA I NA I 3220000 

2-Hexanone 1 82608 I 5 1 NA 1~~~~~~ NA I 428000 

4-Methvl-2-oentanone 1 82608 1 5 I NA --r- NA I 460000 

Does PQL 
Exceed? 

Y or N Resolution 

N None Required 

N None Required 

N None Required 

N None Required 

N None Required 

N None Required 

N None Required 

N None Required 

N None Reauired 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfrde 

Carbon tetrachtoride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1,2-Dichloroethene 

cis-1,3-Dichloropropene 

Dibromochloromethane 

Ethvlbenzene 

82608 5 NA NA 9000000 N None Required 

8260B 1 53 109 5300 N None Required 

82608 1 NA NA 11000 N None Required 

82608 1 293 640 (1 sp.) NA N None Required 

8260B 1 110 120 NA N None Required 

82608 

: 

NA NA 2 None Required 

1 82608 I I 352 I 1500 I 35200 1 ! I None Reauired 

8260B 1 

8260B 1 

82608 1 

8260B 1 

82608 1 

82608 1 

82608 1 

82608 1 

195 105 

NA NA 

NA 815 

5500 2700 

NA NA 

24.4 (1 sp.) 7.9 

NA NA 

453 4.3 

50 N 

NA N 

1240 N 

NA N 

11600 N 

NA N 

11000 N 

32000 N 

None Required 

None Required 

None Required 

None Required 

None Required 

None Required 

None Required 

None Reauired 
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Analytical egion IV Suface Water Screening Value” Region Ill BTAG @) Does PQL 
Method Freshwater Aquatic: Exceed? 

Chemical (SW-846) PQL (” Chronic Screening Saltwater Fresh Fauna Y or N Resolution 

TCL VOLATILE ORGANIC COMPOUNDS (UGIL) 

Methytene chloride 82608 1 1930 2560 11000 N None Required 

Styrene 82608 1 NA NA NA N None Required 

Tetrachloroethene 82608 1 84 (1 sp.) 45 (1 sp.) 840 N None Required 

Toluene 82608 1 175 37 17000 N None Required 

trans-1,2-Dichloroethene 82608 1 1350 NA 11600 N None Required 

trans-1,3-Dichloropropene 8260B 1 24.4 (1 sp.) 7.9 NA N None Required 

Trichloroethene 82608 1 NA NA 21900 N None Required 

Vinyl chloride 8260B 1 NA NA 11600 N None Required 
IXylenes (total) 1 8260B 1 1 1 NA 

TCL SEMIVOLATILE ORGANIC COMPOUNDS (UGIL) 
1,2,4-Trichlorobenzene 8270C 5 44.9 (1 sp.) 

1,2-Dichlorobenzene 8270C 5 15.8 (3 spp.) 

1,3-Dichlorobenzene 8270C 5 50.2 

1,4-Dichlorobenzene 8270C 5 11.2 

2,4,5-Trichlorophenol 8270C 5 NA 

NA 

4.5 

19.7 

28.5 

19.9 

NA 

13000 

NA 

763 

763 

763 

63 

N I None Required I 

N None Required 

N None Required 

N None Required 

N None Required 

N None Required 
8270 W Method 

2,4,6-Trichlorophenol 8270C 5 3.2 NA 970 Y Development 
2,4-Dichlorophenol 8270C 5 36.5 (1 sp.) NA 365 N None Required 
2,4-Dimethylphenol 8270C 5 21.2 NA 2120 N None Required 
2,4-Dinitrophenol 8270C 5 6.2 48.5 NA N None Required 
2,4-Dinitrotoluene 8270C 5 310 NA 230 N None Required 
2,6-Dinitrotoluene 8270C 5 NA NA NA NA None Required 
2-Chlorophenol 8270C 5 43.8 NA 970 N None Required 
2-Methytnaphthalene 8270C 5 NA NA NA NA None Required 
2-Methylphenol 8270C 5 NA NA NA NA None Required 
2-Nitroaniline 8270C 5 NA NA NA NA None Required 
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Analytical egion IV Suface Water Screening Value(* Region Ill BTAGt3’ Does PQL 
Method Freshwater Aquatic: Exceed? 

Chemical (SW-846) PQL (‘I Chronic Screening Saltwater Fresh Fauna Y or N Resolution 

TCL SEMIVOLATILE ORGANIC COMPOUNDS (UGIL) 

Carbazole 8270C 5 NA NA NA NA None Required 

Chrysene 8270C 5 NA NA NA None Required 

Di-n-butyl phthalate 8270C 5 9.4 3yi3j 0.3 Y 8061A 

Di-n-octyl phthalate 8270C 5 NA NA 0.3 Y 8061A 

Dibenzo(a,h)anthracene 82706 5 NA NA NA NA None Required 

Dibenzofuran 8270C 5 NA NA NA NA None Required 

Diethyl phthalate 8270C 5 521 75.9 3 Y 8061A 

Dimethyl phthalate 8270C 5 330 580 3 Y 8061A 

Fluoranthene 8270C 5 39.8 1.6 (1 sp.) 3980 Y 8310 

Fluorene 8270C 5 NA NA 430 N None Required 

Hexachlorobenzene 8270C 5 NA NA 3.68 Y Best Available 

Hexachlorobutadiene 8270C 5 0.93 (1 sp.) 0.32 9.3 Y Best Available 

Hexachlorocyclopentadiene 8270C 5 0.07 (1 sp.) 0.07 5.2 Y Best Available 

Hexachloroethane 8270C 5 9.8 9.4 540 N None Required 

Indeno( 1,2,3-cd)pyrene 8270C 5 NA NA NA NA None Required 

lsophorone 8270C 5 1170 129 117000 N None Required 

n-Nitrosodiphenylamine 8270C 5 58.5 33000 5850 N None Required 

n-Nitrosodi-n-propylamine 8270C 5 NA NA NA NA None Required 

Naphthalene 8270C 5 62 (1 sp.) 23.5 100 N None Required 

Nitrobenzene 8270C 5 270 66.8 27000 N None Required 

Pentachlorophenol 8270C 5 1 3 (5.7) 13 (5.7) 13 N None Required 

Phenanthrene 8270C 5 NA NA 6.3 N None Required 

Phenol 8270C 5 256 (1 sp.) 58 79 N None Required 

Pyrene 8270C 5 NA NA NA NA None Required 
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Analytical egion IV Suface Water Screening Valuec2 Region Ill BTAG 13) Does PQL 
Method Freshwater Aquatic: Exceed? 

Chemical (SW-846) PQL (‘I Chronic Screening Saltwater Fresh Fauna Y or N Resolution 
TCL ORGANOCHLORINE PESTICIDES and PCBs (UGIL) 
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Chemical 

Analytical egion IV Suface Water Screening Value12 Region Ill BTAG 13) Does PQL 
Method Freshwater Aquatic: Exceed? 

(SW-846) PQL (‘I Chronic Screening Saltwater Fresh Fauna Y or N Resolution 

TCL ORGANOCHLORINE PESTICIDES and PCBs (UGIL) 

o.014’5’ Aroclor-1254 8082 1 

Aroclor-1260 8082 1 o.014t5’ 

0.03 @) 0.014 

0.03 (59 0.014 

Y 

Y 

I 
Best Available 

Best Available 

Notes: 

Best Available = Best available technology is already being utilized. Lower detection limits may not be possible without method development which is very costly. 

TAL = Target Analyte List 

TCL = Target Compound List 

NA = Not available 

(1) Laucks Practical Quantitation Limits (PQLs). For TAL Metals the Instrument Detection Levels (IDLs) for the proposed lab (Laucks) are displayed. 

(2) Based on the Region IV Water Management Division, Ambient Water Quality Standards Unit’s Screening List. 

(3) Summary of Revised Region Ill BTAG Screening Levels. 

(4) Hardness Dependent. Table B-l value assumes hardness (mg/L as CaC03) = 50 

Based on the following equations: 

Compound 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Acute Screeninq Value 
e(1.i26(lnH)-3.626) 

e(o 819(lnH)+3.689) 

e(O 9422(lnH)-1.464) 

,(I 273(lnH)-1.46) 

e(O 948(lnH)+3 3612) 

e'l 72(lnH).6.52) 

e10.B47311nHI +0.86041 

Chronic Screening Value 
(O e 

.(O 619(lnH)+l EM) 

,(O .9545(lnH)-1 465) 

e'l 273(lnH)-4 705) 

,(O 846(lnH)+l 645) 

No Value 
e10.847311nHI+0.7614, 

(5) Ambient Water Quality Criteria (AWQC). 

(6) Based on the marketability of fish. The use of other values which may have greater ecological significance may be considered. 

(7) pH Dependent. 

Based on the following equation: 

Compound Acute Screening Value 

Pentachlorophenol e(1.005pH-4.83) 

(8) Lowest plant value reported 

Chronic Screening Value 
e(1.005pH)-5.29) 

(9) Value for technical chlordane. 

(10) For all compounds analyzed by SW-846 method 82608 the lab will be requested to utilize a 2%ml purge volume, which yields these noted detection limits. 
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Chemical 
TAL METALS (MGIKG) 

Analytical Region IV Sediment Screening Value(‘) Region Ill BTAG13’ Does PQL 
Method Screening Effects Sediment Exceed ? 

(SW-846) PQL”’ Value Value Fauna Y or N Resolution 

None Required 

None Reauired 

None Required 
None Required 
None Required 

None Reauired 
None Rewired 

None Required 
None Reauired 

None Rewired 
None Required 

None Required 
None Reauired 
None Reauired 

None Required 

None Reauired 
None Rewired 
None Required 

None Required 
None Reauired 
None Reauired 
None Rewired 

None Required 

TCL VOLATILE ORGANIC COMPOUNDS (UGIKG) 
1 ,1 (1 -Trichloroethane 8260B 3/100 (9) 
1 ,1,2,2-Tetrachloroethane 82608 3/l 00 
I. 1.2-Trichloroethane 8260B 3/l 00 

NA NA NA NA None Reauired 
NA NA NA NA None Reauired 
NA NA NA NA None Rewired 



TABLE D-2 

PROPOSED ANALYTICAL METHODS AND ECOLOGICAL SCREENING CRITERIA - SEDIMENT 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 6 

Analytical Region IV Sediment Screening Value(‘) Region 11’1 BTAG13’ Does PQL 
Method Screening Effects Sediment Exceed ? 

Chemical (SW-846) PQL”’ Value Value Fauna Y or N Resolution 
1 ,l -Dichloroethane 82608 3/l 00 NA NA NA NA None Required 
TCL VOLATILE ORGANIC COMPOUNDS (UGIKG) 

,I -Dichloroethene 1 8260B I 3/100 I 1. 
1,2-Dichloroethane 
1.2-Dichlorobrobane 

1 82608 1 3/100 1 
i 82608 1 31100 I 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

None Required 
None Required 
None Reauired 

12-BGanone 1 82608 1 51300 1 
1 8260B 1 5/300 1 
I ----~ I - --- I 

1 82608 I 5/300 I 

NA 
NA 
NA 

I NA I NA I NA I None Required 1 
NA 

I I NA I NA 1 None Required 
I NA NA NA 1 None Reauired 

l2-Hexanone - ._.. - ..-.. - 

4-Methvl-2-bentanone 
Acetone 
Benzene 

82608 
82608 
8260B I Bromodichloromethane I 

51300 NA NA NA NA None Required 
3/l 00 NA NA NA NA None Required 
3/l 00 NA NA NA NA None Reauired 

lBromoform 
Bromomethane 
t---L-- rl;r* .I&Llrr I La, ““I I “ID”III”c: 

1 82608 I 31100 I 
1 8260B I 3/100 I 
I O?CAC3 I ‘314fw-t I I lJL”“P I all”” I 

NA NA NA NA None Required 
NA NA NA NA None Required 
NA NA NA NA None Reauired 

Carbon tetrachloride 82608 3/l 00 NA NA NA NA None Required 
Chlorobenzene 82608 3/l 00 NA NA NA NA None Required 
Chloroethane 82608 3/l 00 NA NA NA NA None Reauired 
Chloroform 82608 3/l 00 NA NA NA NA None Required 
Chloromethane 82608 3/100 NA NA NA NA None Required 
cis-1,2-Dichloroethene 82608 3/l 00 NA NA NA NA None Required 
cis-1.3DiChtOrODrODene 82608 3/l 00 NA NA NA NA None Required * . 
Dibromochloromethane 
Ethylbenzene 
Methvlene chloride 

82608 3/l 00 NA NA NA NA None Required 
82608 3/l 00 NA NA 10 N/Y None Required 
82608 31300 NA NA NA NA None Rewired 

Styrene 8260B 3/l 00 NA NA NA NA None Required 
Tetrachloroethene 8260B 3/I 00 NA NA 57 N/Y None Required 
Toluene 8260B 3/l 00 NA NA NA NA None Rewired 

I 

trans-1,2-Dichloroethene 82608 3/l 00 NA NA NA NA None Required 
trans-1,3-Dichloropropene 8260B 31100 NA NA NA NA None Required 
Trichloroethene 8260B 3/l 00 NA NA NA NA None Required 
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Analytical Region IV Sediment Screening Value’*’ Region Ill BTAG@’ Does PQL 
Method Screening Effects Sediment Exceed 7 

Chemical (SW-846) PQL”’ Value Value Fauna Y or N Resolution 
Vinyl chloride 8260B 3/l 00 NA NA NA NA None Required 
Xylenes (total) 8260B 3/l 00 NA NA 40 NN None Required 
TCL SEMIVOLATILE ORGANIC COMPOUNDS (UGIKG) 
1,2,4-Trichlorobenzene 1 8270C 1 330 1 NA I NA I NA I NA I None Required 
1.2-Dichlorobenzene 1 8270C 1 330 1 NA NA 35 Y I8260 alittle lower 

13.3’-Dichlorobenzidine 1827OC 330 1 NA I NT-- I Non&Reauired I 
1 8: 270C 1 330 1 

methvlohenol I 8270C I 330 I 
I NA I None Reauired I 

I NA I NA I NA I None Reouired 1 NA 
4-Bromophenyl phenyl ether 8270C 330 NA NA NA NA None Required 
4-Chloro-3-methylphenol 8270C 330 NA NA NA NA None Required 
4-Chloroaniline 8270C 330 NA NA NA NA None Required 
4-Chlorophenyl phenyl ether 8270C 330 NA NA NA NA None Required 
4-Methvlbhenol 8270C 330 NA NA 670 N None Reauired 
4-Nitroaniline 
4-Nitrophenol 

8270C 
8270C 

330 NA 
330 NA 

NA 
NA 

NA 
NA 

NA 
NA 

None Required 
None Required 
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Chemical 

Analytical Region IV Sediment Screening Value’*’ Region Ill BTAG13’ Does PQL 
Method Screening Effects Sediment Exceed 7 

(SW-846) PQL”’ Value Value Fauna YorN Resolution 

. Acenaphthene 82706 330 330 (5’ 6.71@’ 16 Y 8310 

Acenaohthvlene 8270C 330 330 @) 5.87 @’ 44 Y 8310 I . 1 I I I I I I 

Anthracene 1 8270C 1 330 1 330 @’ 46.9 (” 85.3 Y I 8310 
TCL SEMIVOLATILE DRGANIC COMPOUNDS (UGIKG) 

Benzo(a)anthracene 8270C 1 330 1 330 @’ I 74.8 (‘) I 261 I Y I 8310 

Dibenzo(a,h)anthracene 8270C 330 
Dibenzofuran 8270C 330 
Diethyl phthalate 8270C 330 
Dimethvl ohthalate 8270C 330 

I . 

Fluoranthene 

Fluorene 
Hexachlorobenzene 

8270C 330 

8270C 330 
8270C 330 

330 (5’ 
NA 
NA 
NA 

330 (5) 

330 @’ 
NA 

6.22 (5’ 
NA 
NA 
NA 

113 C5) 

21.2 (5) 
NA 

63.4 Y 8310 
540 N None Required 
200 Y 8061A 
71 Y 8061A 

600 Y 8310 

19 Y 8310 
22 Y Best Available 

Hexachlorobutadiene 82706 
Hexachlorocyclopentadiene 8270C 
Hexachloroethane 82706 

330 NA 
330 NA 
330 NA 

NA 
NA 
NA 

11 
NA 
NA 

Y 
NA 
NA 

Best Available 
None Required 
None Required 
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Analytical 

Method 
Region IV Sediment Screening Value(*) Region Ill BTAG13’ Does PQL 

Screening Effects Sediment Exceed ? ._. 
I SW-8461 I PQL”’ I Value I Value I Falrna I Y nr N I Resolution I . -I..- 

\--- ---, . -- I 

Indeno(l,2,3-cd)pyrene 1 827OC _-. -- 1 330 --_ NA NA 600 I 
knnhnmne i 8270C 1 33C NA NA ---I-“-‘-“- _-. -- I NA 

n-Nitrosodiphenylamine 8270C 330 NA NA 28 I 
n-Nitrosodi-n-propylamine 8270C 330 NA NA NA I 
TCL SEMIVOLATILE ORGANIC COMPOUNDS (UGIKG) 

1 1 330 (5’ I 34.6 (5’ I 160 I 

Chemical 

I MA I Nnrm Renlrird I 

lNaDhthalene 
I Nitrnhemene 

. . . ..---..--..- 

Pentachlorophenol 

Phnnanthrene I I.“. I.“. ,.I .I “I I- 
Phenol 

1 8270C 1 33C 
1 8270C 1 331 7 I NA 

Y-I 8310 I 
I NA 1 NA I l None Reauired 1 ,.I. . . . . I.r\ 

I ---- I 

1 8270C 1 330 360 
I 877fK I 331 _) 33N045) 8:;5) 240 --. -- 
1 8270C 1 ii0 NA NA 420 

mta Rmw rind 

D,rmna I ~77rr I 3x7 I v%-l(5) ~ I 153 C5) 1 665 I Y I 8310 I I J”“.z “L, YV v-1 --.. 

TCL ORGANOCHLORINE PESTICIDES and PCBs (UGIKG) 
Aldrin 8081A 1.7 NA 
Alpha-BHC 8081A 1.7 NA 

Beta-BHC 8081A 1.7 NA 

I 
-. 

N. 
NA 
NA 

A I NA I NA I Rent Available 1 

NA 
NA E 

. . . . 
NA 
NA 

Alpha-Chlordane 

Gamma-Chlordane 

A Al-nnn 

8081A 

8081A 

1.7 

1.7 

1 7 (4.7) 0.5 (4.7) NA Y Best Available 
1 7 (4.7) 0.5 (4,7) NA Y Best Available 
R 1.22 (5) < 16 Y Best Available 

2.07 (5’ 77 Y Rent Available 

I MA I Y Rent Available I 

Endrin ketone 

--- . . . -.- _. . 

1 8081A I 3.3 I NA 

I 0.02 t4’ NA Y Best Available 
4 NA NA Best Available I 

I NA NA NA Best Available 
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Analytical Region IV Sediment Screening Value”’ Region Ill BTAG13’ Does PQL 
Method Screening Effects Sediment Exceed 7 

Chemical (SW-846) PQL”’ Value Value Fauna Y or N Resolution 
Gamma-BHC (Lindane) 8081A 1.7 3.3 t5) 0.32 (5’ NA Y Best Available 
Heptachlor 8081A 1.7 NA NA NA NA Best Available 
Heptachlor epoxide 8081A 1.7 NA NA NA NA Best Available 
Methoxylchlor 8081A 17 NA NA NA NA Best Available 
Toxaphene 8081A 170 NA NA NA NA Best Available 
TCL ORGANOCHLORINE PESTICIDES and PCBs (UGIKG) 

Notes: 

Best Available = Best available technology already being utilized. Lower detection limits may not be achievable without method development which is very costly. 

TAL = Target Analyte List 

TCL = Target Compound List 

NA = Not available 

(1) Laucks Practical Quantitation Limits (PQLs). For TAL Metals the Instrument Detection Levels (IDLs) for the proposed lab (Laucks) are displayed. 

(2) Based on the Region IV Water Management Division, Ambient Water Quality Standards Unit’s Screening List. 

(3) Summary of Revised Region Ill BTAG Screening Levels. 

(4) Long, Edward R., and Lee G. Morgan, 1991, The Potential for Biological Effects of Sediment-Sorbed Contaminants Tested in the National Status and Trends Program. 

NOAA Technical Memorandum NOS OMA 52. 

(5) MacDonald, D. D., 1994. Approach to the Assessment of Sediment Quality in Florida Coastal Waters. Florida Department of Environmental Protection. 

(6) Long, Edward Ft., Donald D. MacDonald, Sherri L. Smith, and Fred D. Calder, 1995. Incidence of Adverse Biological Effects Within Ranges of Chemical Concentrations 

in Marine and Estuarine Sediments. Environmental Management 19(1 I:81 -97. 

(7) Value for technical chlordane. 

(8) Generic value for high molecular weight Polynuclear Aromatic Hydrocarbons (PAHs). 
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Chemical 

Analytical Dutch Soil Clean-Up Criteria(‘) Region Ill BTAGt3) Does PQL 

Method Soil Soil Exceed 7 

(SW-846) PQL(‘) Af4) B@) c(6) Flora Fauna YorN Resolution 
.I 

Aluminum 
Antimnnv ~ “‘-““-“I 

Arsenic 
Barium 

Bervllium 

1 6010B 1 2.8 NA NA NA 1 NA Y Best Available 
I 7041 I 029 NA NA NA 0.48 NA N None Required 

20 30 50 328 NA N None Reauired 
- 

7060A 
60108 

6010B 

_.-- 

0.09 
0.1 

0.03 
200 
NA 

400 
NA 

2000 
NA 

440 
0.02 

440 
NA 

N None Required 
Y Best Available ,- 

1 Cadmium 
I 

t 6010B I 
1 

0.2 I 1 I 5 
ICalcium 
IChromium (total) 

kiaanesium 

60108 1.6 NA NA 
60108 0.4 100 250 
6010B 0.4 20 50 

20 2.5 NA N None Required 
NA NA NA N None Required 
800 0.02 0.0075 Y Best Available 
300 100 200 N None Reauired 

1 

014 
I 1 1 I I I 

60108 I I 50 I 100 I 500 I 15 I NA I N I I I 1 

6010B I 0.5 I NA I NA I NA I 3260 I 12 I N I 
I 

7421 0.05 50 150 600 2 0.01 Y 
60108 2.3 NA NA NA 4400 4400 N 
60108 0.1 NA NA NA 330 NA N 
7470A 0.02 1 2 10 0.058 0.058 N 
60108 0.4 50 100 500 2 NA N 
60108 18.4 NA NA NA NA NA N 

None Reauired 
None Required 
Best Available 
None Required 
None Reauired 
None Reauired 
None Required 
None Required 

Selenium 7740 0.09 NA NA NA 1.8 1.8 N None Required 
Silver 60108 0.02 NA NA NA 0.0000098 NA Y Best Available 
Sodium 60108 3.3 NA NA NA NA NA N None Required 
Thallium 7841 0.14 NA NA NA 0.001 NA Y Best Available 
Vanadium 601 OB 0.3 NA NA NA 0.5 58 N None Required 
Zinc 601 OB 0.3 200 500 3000 10 NA N None Required 

I----- I I 1 I 

TCL VOLATILE ORGANIC COMPOUNDS (UGIKG) 
mrichloroethane 1 82608 13/100 (8)1 0 5 I 50 I NA NA 1 A only/All 1 Use Low Cont. 
Il. l-2.2-Tetrachloroethane I 82608 I 3/100 I 0 I 5 50 NA I NA I A onlv/All 1 Use Low Cont. 

I  

1,1,2-Trichloroethane 
1 1 -Dichloroethane 

1 82608 1 3/100 0 5 50 NA NA A only/All Use Low Cont. 
1 8260B I 3/100 0 5 50 <300 <300 onlv/Dutc Use Low Cont. 
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1 Analytical 1 Dutch Soil Clean-b) Criteria (2) 1 Region Ill BTAG13) I Does PQL I 

Chemical I I 
. I 

Method Soil Soil Exceed 7 

(SW-8461 PQL(‘) At41 B@) c@) Flora Fauna YorN Resolution 
I I I I 
TCL VOLATILE ORGANIC CbMPOlJbiDS (UGIKG) 

I I I I 1 I 

1,l -Dichloroethene 82608 3/l 00 0 5 50 NA NA A only/All Use Low Cont. 
1,2-Dichloroethane 82608 3/l 00 0 5 50 NA 870000 only/Dutc Use Low Cont. 
1,2-Dichloropropane 8260B 31100 0 5 50 NA NA only/Dutc Use Low Cont. 
2-Butanone 8260B 51300 NA NA NA NA NA NA Use Low Cont. 
2-Hexanone 82608 51300 NA NA NA NA NA NA Use Low Cont. 

!-oentanone I-~ 82668 I 5/300 I NA 1 NA I NA I NA I 100000 I NA/N I Use Low Cont. I 4-Methyl-i , 
Acetone 1 82608 5/300 NA NA I NA I NA I NA I NA 1 Use Low Cont. 
Benzene 1 82608 3/100 0 1 5 100 100 i A and B/All1 Use Low Cont. 

----- 
-. .-- 

.-...ane 82608 3/l 00 0 i 50 
1 ~~~ 

NA 450000 I only/Dutc Use Low Cont. 
3romoform 82608 3/l 00 0 5 50 NA . NA I A onlv/All Use Low Cont. 

I Bromodichlorometh; 
E- .~ 
Bromomethane 
Carbon disulfide t 

Carbon tetrachloride Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 

8260B 
82608 

8260B 82608 
8260B 
82608 
82608 

3/l 00 
3/l 00 

3/l 00 3/l 00 
3/l 00 
3/l 00 
3/l 00 

0 
NA 

0 0 
0 
0 
0 

5 
NA 

5 1 
5 
5 
5 

50 
NA 

50 10 
50 
50 
50 

NA 
NA 

<300 NA 
NA 

<300 
NA 

NA 
NA 

c300 
100 
NA 

<300 
NA 

A on&/All Use Low Cont. 
NA Use Low Cont. 

onlv/Dutc Use Low Cont. 
’ A only/All Use Low Cont. 

A only/All Use Low Cont. 
only/Dutc Use Low Cont. 
A only/All Use Low Cont. 

Icis-1,2-Dichloroethene 

I cis-1 3-Dichlorooroc _----. hene -r- - 
lloromethane Dibromoct ~. 

Ethylbenzene 
Methylene chloride 
Stvrene 

82608 
8260B 
82608 
8260B 
82608 
876OB 

31100 
3/l 00 
3/l 00 
31100 
3/300 
3/l 00 

50 
50 
7 

50 
50 
50 

<300 
<300 
NA 
100 

<300 
100 .-- 

<300 
100 

<300 
<300 

<300 
<300 
NA 

only/Dutc Use Low Cont. 
only/Dutc Use Low Cont. 
onlv/Dutc Use Low Cont. 

I ITetrachloroethene __.__... -.--_..-..- 
Toluene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 

----- 
8260B 
8260B 
8260B 
8260B 

-. .-- 
3/l 00 
31100 
3/l 00 
3/l 00 

50 
30 
50 
50 

100 
<300 
100 

c300 
100 

<300 
<300 

A only/All Use Low Cont. 
A only/All Use Low Cont. 
A onlv/All Use Low Cont. , ~~~ ~~ 
only/Dutc Use Low Cont. 
A only/All Use Low Cont. 
only/Dutc Use Low Cont. 
only/Dutc Use Low Cont. 
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Analytical Dutch Soil Clean-Up Criteria12) Region Ill BTAG(3) Does PQL 

Method Soil Soil Exceed ? 

(SW-846) PQL(‘) At41 86) c(6) Flora Fauna Y or N Resolution 
1 
TCL VOLATILE ORGANIC COMPOUNDS (UGIKG) 
Trichloroethene 1 82608 3/I 00 0 5 50 <300 ,9t-w-t ~..I.,,r-t..&~ II.-,. I A.., t-es-.,. 

Vinvl chloride 1 82608 3/l 00 0 5 50 300 
-..-- I -^ 

.3vu 1 “,llyrv”lb , “3c: L”W \r”IIb. 

300 I onlv/Dutc I Use Low Cont. 
IXylenes (total) 1 82608 I 3/100 I 0 I 3 I SU 

TCL SEMIVOLATILE ORGANIC COMP”“N’“C “‘c’Kr==\ 
Il.2,4-TrichlrrhhnnTnnn I R77l-P 

I NA 1 cl00 1 A only/All I Use Low Cont. 1 
WV,.“” \vur..v, 

II “V-z, IL=z, ICI “&I vv 330 0 1 10 NA NA Y 8260 Low Cont. 
,-uIcII llvl Jbenzene 8270C 330 0 1 10 cl00 400 Y 8260 Low Cont. 
I n:^Ll^r^L^---...r 01)-7ne 330 0 1 10 NA NA Y 8260 Low Cont. 

113 nirhlnrn 

12.4.6-Trichlcmnhannl I 

“Lr”” 330 0 1 10 cl00 cl00 Y 8260 Low Cont. 
8270C 330 0 1 5 100 100 Y 8041 

,I “PI 1G1 ,“I 8270C 330 0 1 5 100 100 Y 8041 
P-yltil llvl dphenol 8270C 330 0 1 5 100 100 Y 8041 

l-.:--u-.I-L^-^l Q~-?rv- 330 0 1 10 100 .inn ” 0nA 4 
2 4 nit-hlnm 

~,~-UI~II~LII~I~II~IIUI 

2,4-Dinitrophenol 
2.4-Dinitrotoluene 

I .-- I I 

I 330 I 0 I 1 I 10 I Inn I 
I s 

100 I Y I 8041 I 

12.6-Dinitrotoluene 
12-Chlorouhenol 

I kIA “Ime Required 1 

Ine;?uired 1 
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Analytical Dutch Soil Clean-Up Criteria(2) 

Method 

Chemical (SW-846) PQL(‘) At4) #I c(6) 

TCL SEMIVOLATILE ORGANIC COMPOUNDS (UGIKG) 

4-Nitroaniline 
4-Nitroohenol 

Region Ill BTAG(3) Does PQL 

Soil Soil Exceed 7 

Flora Fauna Y or N Resolution 

1 8270C 1 330 1 Ni I NA NA NA I NA I NA I None Required 
I 10 I 100 100 Y I 8041 1 82706 1 330 I- 0 I 1 I I I I I 

1 8270C 1 330 1 NA NA I NA I 100 I 100 I Y I 8310 I IAcenaphthene 
Acenaphthylene 82706 330 NA NA NA 100 100 Y 8310 
Anthracene 8270C 330 0 10 100 100 100 Y 8310 

NA NA NA 100 100 Y 8310 Benzo(a)anthracene 8270C 330 
Benzo(a)pyrene 8270C 330 0 1 10 NA 100 v 8310 
Benzo(b)fluoranthene 8270C 330 NA NA NA 100 100 Y 8310 
Benzo(g;h,i)perylene 8270C 330 NA NA NA 100 100 Y 8310 
Benzo(k)fluoranthene 8270C 330 NA NA NA 100 100 Y 8310 
Bis(2-chloroethoxy)methane 8270C 330 NA NA NA NA NA NA None Required 

4 NA NA NA NA None Reauired Bis(2-chloroethyl)ether 1 827bC 1 330 1 NA I N1 I I I I --I- 
Bis(2-chloroisopropvI)ether I 8270C I 330 I NA NA I NA I NA I NA I NA I None Reauire 

4 

alate I 8270C I 330 I NA 1 NA I NA I NA I NA I NA i None Reauired I Bis(2-ethylhexyl)phth 
Butyl benzyl phthalate 
Carbazole 

Chrysene 
Di-n-butvl phthalate 
Di-n-octyl phthalate 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 

IDimethvl uhthalate 

82706 330 NA NA NA I NA NA NA None Required 
8270C 330 NA NA NA NA NA NA None Required 

1 8270C 1 330 1 NA 1~ NA 1 NA r 100 I 100 N None Required 
1 8270C 1 330 1 NA NA I NA NA I NA NA None Reauired 

NA I NA I NA I NA I NA NA I None Required 
NA NA NA 100 100 I N I None Required 

1 8270C 1 330 1 
8270C 1 330 1 
8270C 330 NA 
8270C 330 NA 

1 8270C 1 330 1 NA 

NA NA NA 
NA NA NA 

1 Ni 1 NA-- I NA 

NA NA None Required 
NA NA None Required 

I NA NA None Reauired 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocvclopentadiene 

8270C 330 0 10 100 100 100 
8270C 330 NA NA NA 100 100 
8270C 330 NA NA NA NA NA 
8270C 330 NA NA NA NA NA 
8270C 330 NA NA NA NA NA 

N I None Reauired 
N I None Required 

NA 
NA 
NA 

None Required 
None Required 
None Reauired 
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Analytical 

Method 

Dutch Soil Clean-Up Criteriat2) Region Ill BTAGt3) 

Soil I Soil 

Does PQL 

Exceed ? 

Chemical (SW-846) PQL(‘) At41 ,3t5) c(6) Flora Fauna Y or N Resolution 

Best Available 
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Analytical Dutch Soil Clean-Up Criteriaf2) Region Ill BTAG(3) Does PQL 

Method Soil Soil Exceed 7 

Chemical (SW-846) PQL(‘) Al41 Bt5) c(6) Flora Fauna Y or N Resolution 
TCL ORGANOCHLORINE PESTICIDES and PCBs (UGIKG) 

IGamma-BHC (Lindane) I 8081A I 1.7 I 0 I 1 I 5 I 400 I cl00 I Y I Best Available 1 

Heptachlor 
Heptachlor epoxide 
Methoxvlchlor 

I 

tToxaohene 

8081A 
8081A 
8081A 

1.7 
1.7 
17 

0 
0 
0 

5 
5 
5 

NA 
cl00 
cl00 

NA 
400 
400 

Y 
Y 
Y 

Best Available 
Best Available 
Rmt Avnilnhle I I I I I I .-- I .-- I -v-m. .--..--. 

I 8081A I 170 I 0 I 1 I 5 I NA I NA I Y I Best Availabl a IAroclbr-1016 I 8082 1 33 1 I 0 I I 1 I I I 10 100 I I NA I I I Best ----. Available .--..--.- 

Notes: 

Best Available = Best available technology already being utilized. Lower detection limits may not be possible without method development which is very costly. 

TAL = Target Analyte List 

TCL = Target Compound List 

NA = Not available 

(1) Laucks Practical Quantitation Limits (PQLs). For TAL Metals the Instrument Detection Levels (IDLs) for the proposed lab (Laucks) are displayed. 

(2) Based on the Region IV Water Management Division, Ambient Water Quality Standards Units Screening List, 

(3) Summary of Revised Region Ill BTAG Screening Levels, 

(4) Criteria A refer to background concentrations in soil or detection limits. 

(5) Criteria B refer to moderate soil contamination that requires additional study. 

(6) Criteria C refer to threshold values that require immediate cleanup. 

(7) Value for technical chlordane. 

(8) Volatile PQLS are expressed as follows: Low Concetration PQUHigh Concetration PQL. 
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Analytical 
Method 

Chemical (SW-646) 
TARGET ANALYTE LIST (TAL) METALS (ug/L) 

Region Ill Risk-Based 
Concentration 

PQL (1) Tap Water (10197) 
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Analytical Region Ill Risk-Based 
Method Concentration 

Chemical 1 (SW-846) 1 PQL (1) 1 Tap Water (10197) 
CARBON TETRACHLORIDE I 82608 I 1 I 0.16 

I ----- I I 

I 8260B I 1 I 39 CHLOROBENZENE I 
CHLOROETHANE 82608 1 3.6 
CHLOROFORM 82608 1 0.15 
CHLOROMETHANE 82608 1 1.4 
CIS-1.2-DICHLOROETHENE A760B 1 61 
CIS-1,3-DICHLOROPROPENE 
DIBROMOCHLOROMETHANE 
DICHLOROBROMOMETHANE 

----- I I 

8260B I 1 I 0.077 I ----- 
82608 1 0.13 
R7fMR 1 O-17 ---“I 

I I 
-- _- 

87fWR I 1 I 1300 I ETHYLBENZENE ----- I I 
METHYLENE CHLORIDE R260B ----- I 

I 
1 I i.1 I 

STYRENE 82608 1 1600 --- -- 
TETRACHLOROETHENE 82608 1 1.1 
TOLUENE 82608 1 750 
TRANS-1.2-DICHLOROETHENE 87fWR 1 120 

ITRANS-I .3-DICHLOROPROPENE I 

----- 
8260B i 0.077 

, 82608 1 1.6 
I 8260B 1 0.019 

TRICHLOROETHENE I 
VINYL CHLORIDE , _---- I 1 
XYLENES, TOTAL I 8260B I 1 I 12000 
TARGET COMPOUND LIST (TCL) SEMIVOLATILES (w/L) 
1,2,4-TRICHLOROBENZENE 8270C 5 190 
1,2-DICHLOROBENZENE 82706 5 64 
1,3-DICHLOROBENZENE 8270C 5 540 
1,4-DICHLOROBENZENE 827OC 5 0.44 
2,2’-OXYBIS’, ~, I 
2.4.5TRICHLOROPHENOL I 

.---..- -..- 
I --. -- 

fl-CHLOROPROPANE\ I 8270C 5 0.26 
8270C 5 3700 

I2:4:6-TRICHLOROPHENOL 
I I 
I 8270C I 5 I 520 I 

12,4-Dll CHLOROPHENOL 8270C 5 110 
2,4-DIMETHYLPHENOL 8270C 5 730 
2,4-DINITROPHENOL 8270C 5 73 
2.4-DINITROTOLUENE 8270C 5 73 
2:6-DINITROTOLUENE 8270C 5 37 
2-CHLORONAPHTHALENE 8270C 5 2900 
2-CHLOROPHENOL 8270C 5 180 
2-METHYLNAPHTHALENE 8270C 5 1500 
2-METHYLPHENOL 8270C 5 1800 I I I 

2-NITROANILINE I 8270C 5 2.2 
2-NITROPHENOL 
3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 

8270C 5 NA 
8270C 5 0.15 
8270C 5 110 
8270C 5 3.7 
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Chemical 
4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 

IACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 

Analytical Region Ill Risk-Based 
Method Concentration 

(SW-846) PQL (1) Tap Water (10197) 
8270C 5 2100 
8270C 5 NA 
8270C 5 150 

8270C 5 I 2200 
8270C 5 I NA 
8270C I 5 11000 

I I 

8270C I 5 I 0.092 
8270C I 5 I 0.0092 

BlSi2-CHLOROETHYL)EiHER 
I 

8270C 5 0.0092 
BIS(2-ETHYLHEXYL)PHTHALATE I 8270C 5 4.8 
BUiYLBENZYL PHTiiALATE 8270C 5 7300 
CARBAZOLE 8270C 5 3.4 
CHRYSENE 8270C 5 9.2 

IDIBENZO(A.H~ANTHRACENE 
I I I 

8270C 5 I 0.0092 
DIBENZOFURAN 
DIETHYL PHTHALATE 

FLUORANTHENE 
FLUORENE 

HEXACHLOROETHANE 
INDENO(1,2,3-CD)PYRENE 
ISOPHORONE 
NAPHTHALENE 
NITROBENZENE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 
PENTACHLOROPHENOL 
PHENANTHRENE 

I I 

8270C 5 I 1500 
I 

8270C 5 I 1500 
8270C 5 0.0066 
8270C 5 0.14 
8270C 5 0.15 
8270C 5 0.75 
82706 5 
82706 5 6000 
82706 5 1500 
8270C 5 3.4 
8270C 5 0.0096 
8270C 5 14 
8270C 5 0.56 
8270C 5 NA 
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PHENOL 
PYRENE 

Chemical 

Analytical Region Ill Risk-Based 
Method Concentration 

(SW-846) PQL (1) Tap Water (10197) 

8270C 5 22000 
8270C 5 1100 

ITOXAPHENE I 8081A I 5 I 5.2 I 
AROCLOR-1016 8082 1 2.6 
AROCLOR-1221 8082 1 2.6 
AROCLOR-1232 8082 1 2.6 
AROCLOR-1242 8082 1 2.6 
AROCLOR-1248 8082 1 2.6 

IAROCLOR-1254 I 8082 1 1 1 
AROCLOR-1260 I 8082 1 2.6 I 

1 Practical Quantitation Limits (PQL) was obtained from intended laboratory Laucks Testing Inc. 
Bold value indicate that PQL is above this screening level. 
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Analytical Federal Soil Screening Level (s/96) 1 Region Ill Risk-Based Concentrations (10197) 
Method Migration from 1 Residential 

1 (SW-848) 1 PQL (1) 1 Soil to Air 1 
Migration from 1 Industrial 

Soil to Groundwater 1 
I 

Soil Ingestion Soil Ingestion I Chemical 



TABLE D-5 

COMPARISON OF SOLID MATRIX PQLS TO HUMAN HEALTH RISK-BASED SCREENING LEVELS 
MCRD PARRIS ISLAND, SOUTH CAROLINA 

PAGE 2 OF 5 

Analytical Federal Soil Screening Level (5/96) Region IH Risk-Based Concentrations (10/97) 
Method Migration from Migration from Residential Industrial 

Chemical (SW-846) PQL (1) Soil to Air Soil to Groundwater Soil Ingestion Soil Ingestion 
2-BUTANONE 82608 51300 NA NA 1000000000 47000000 
2-HEXANONE 8260B 5/300 NA NA 82000000 3 100000 
4-METHYL-ZPENTANONE 82608 51300 NA NA 160000000 6300000 
ACETONE 82608 51300 100000000 800 200000000 7800000 
BENZENE 82608 3/l 00 800 2 200000 22000 

TARGET COMPOUND LIST (TCL) SEMIVOLATILES (uglkg) 

1,2,4-TRICHLOROBENZENE 82706 330 3200000 300 20000000 780000 
1 ,ZDICHLOROBENZENE 8270C 330 560000 900 180000000 7000000 
1,3-DICHLOROBENZENE 8270C 330 NA NA 180000000 7000000 
1,4-DICHLOROBENZENE 8270C 330 NA 100 240000 27000 
2,2’-OXYBlS(l-CHLOROPROPANE) 8270C 330 NA NA 82000 9100 
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I 

Chemical 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2.CDIMETHYLPHENOL 

Analytical Federal Soil Screening Level (5196) Region Ill Risk-Based Concentrations (10/97) 
Method Migration from Migration from Residential Industrial 

(SW-646) PQL (1) Soil to Air Soil to Groundwater Soil Ingestion Soil Ingestion 
8270C 330 NA 14000 200000000 7800000 
8270C 330 200000 6 6100 290 
8270C 330 NA 50 6 100000 230000 
8270C 330 NA 400 41000000 1600000 

2-NITROPHENOL 8270C 330 NA NA NA NA 
3,3’-DICHLOROBENZIDINE 8270C 330 NA 0.3 13000 1400 
3-NITROANILINE 8270C 330 NA NA 6 100000 230000 
4,6-DINITRO-ZMETHYLPHENOL 8270C 330 NA NA 200000 7800 
4-BROMOPHENYL PHENYL ETHER 8270C 330 NA NA 120000000 4500000 
4-CHLORO-3-METHYLPHENOL 8270C 330 NA NA NA NA 
I-CHLOROANILINE 8270C 330 NA 30 8200000 3 10000 
4-CHLOROPHENYL PHENYi ETHER 8270C 330 NA NA NA NA 
4-METHYLPHENOL 8270C 330 NA NA 10000000 390000 
4-NITROANILINE 8270C 330 NA NA 6100000 230000 
4-NITROPHENOL 8270C 330 NA NA 16000000 630000 
ACENAPHTHENE 8270C 330 NA 29000 120000000 4700000 
ACENAPHTHYLENE 8270C 330 NA NA NA NA 
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Analytical Federal Soil Screening Level (5/96) 1 Region Ill Risk-Based Concentrations (10197) 
Method Migration from 1 Migration from 1 Residential I Industrial 

Chemical 
BlS(2-ETHYLHEXYL)PHTHALATE 
BUTYLBENZYL PHTHALATE 
CARBAZOLE 
CHRYSENE 

(SW-646) PQL (1) 
8270C 330 
8270C 330 
8270C 330 
827OC 330 

Soil to Air 
31000000 

930000 
NA 
NA 

Soil to Groundwater 
180000 
810000 

30 
8000 

Soil Ingestion 
410000 

410000000 
290000 
780000 

Soil Ingestion 
46000 

16000000 
32000 
88000 - . . . - -. .- --. 

-- 
--- 

I 
---- 

I 1 

DIBENZO(A,H)ANTHRACEN E 1 8270C 1 330 1 NA I 60 I 780 I 66 
DIBENZOFURAN I R77l-K I .?x-l I --. -- --- NA _. . NA _. . I F1200000 ------- 1 310000 - .---- 
DIETHYL PHTHALATE 8270C 330 2000000 7mnn I 9 nnonnnnnn I 63000000 
DIMETHYL PHTHAIATE 8270C 330 NA 780000000 

MlflOO 

--v-v I .--------- 

NA 1000000000 
IDI-N-BUTYL PHTHALATE 

I 
i 82706 1 330 1 2300000 I 270000 200000000 78C .---- 

DI-N-OCTYL PHTHALATE 8270C 330 10000000 10000000 41000000 1600000 
FLUORANTHENE 8270C 330 NA 2 10000 82000000 3 100000 
FLUORENE 8270C 330 NA 28000 82000000 3100000 
HEXACHLOROBENZENE 827OC 330 1000 100 3600 400 
HEXACHLOROBUTADIENE 

--. -- --- 
I 

1 8270C 1 330 1 8000 I 100 73000 8200 
AI-IIFNF I R77l-K I RRn I I nnnn 20000 14000000 550000 

--. -- --- ----- 20 410000 46000 
8270C 330 NA 700 7800 880 

ISOPHOblE ’ 82706 330 4600000 30 71000 3300 
NAPHTHALENE 8270C 330 NA 4000 82000000 3 100000 

HEXACHLOROCYCLOPENT. .I.-. .- , __. _- , 1-1 , 
HEXACHLOROETHANE I 87x-r I RRfl I 

INDENO(1.2.3-CDlPYRENE 

. ---- 
!i!innn I 

- --. _- --- 
I 

__ 
I I 

I 877nc I 313n I NA I 1 I 48000 I 5300 I 

NITROBENZENE 8270C 330 92000 7 1000000 39000 
N-NITROSO-DI-N-PROPYIAMINE 8270C 330 NA 0.002 820 91 
N-NITROSODIPHENYLAMINF 827nc 330 NA 60 1200000 130000 

PENTACHLOROPHENOL --. -- --- . .-___ 
PHENANTHRENE 1 82706 1 330 1 NA Ni NA NA 
PHENOL 1 8270C 1 330 1 NA 5000 1000000000 47000000 

tPYRENE 1 8270C 1 330 1 NA 210000 I 61000000 I 2300000 I 
TARGET COMPOUND LIST (TCL) PESTlClDESlPCBs (uglkg) 
4,4’-DDD 8081A 3.3 NA 800 24000 2700 
4,4’-DDE 8081A 3.3 NA 3000 17000 1900 
4,4’-DDT 8081A 3.3 NA 2000 17000 1900 

ALDRIN 8081A 1.7 3000 590000 340 38 
ALPHA-BHC mm A 17 8nn 0.03 nin 100 --- ., . . . . --- 1 -.-- I - .- I 

1 8082 1 1.7 1 20000 I 500 I 16000 I 1800 I tALPHA-CHLORDANE 
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Chemical 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 

Analytical Federal Soil Screening Level (5/96) Region Ill Risk-Based Concentrations (10197) 
Method Migration from Migration from Residential Industrial 

(SW-846) PQL (1) Soil to Air Soil to Groundwater Soil Ingestion Soil Ingestion 
8082 33 NA NA 140000 5500 
8082 33 NA NA 140000 5500 
8082 33 NA NA 140000 5500 
8082 33 NA NA 140000 5500 
8082 33 NA NA 140000 5500 , 

AROCLOR-1254 8082 33 NA NA 140000 5500 
AROCLOR-1260 8082 33 NA NA 140000 5500 
BETA-BHC 8081A 1.7 NA 0.1 3200 350 
DELTA-BHC 8081A 1.7 NA NA NA NA 
DIELDRIN 8081A 3.3 1000 0.2 360 40 

tENDOSULFAN I I 8081A I 1.7 I NA I 900 I 12000000 I 470000 I 
I ENDOSULFAN II I 8081A I 3.3 I NA I 900 I 12000000 I 470000 I 

--- . . -.- _. . _. . . _. . . _. . 
8081A 1.7 NA 0.5 4400 490 

GAMMA-CHLGRDANE ’ 8081A 1.7 20000 500 16000 1800 
HEPTACHLOR 8081A 1.7 100 1000 1300 140 
HEPTACHLOR EPOXIDE 8081A 1.7 5000 30 630 70 

1 8081A I 1.7 I NA I 8000 I 10000000 I 390000 
1 8081A I 170 I 89000 2000 61 2.9 

1 Practical Quantitation Limits (PQLs) were obtained from the intended laboratory Laucks Testing Inc. 
2 Volatile PQL presented as Low Concentratiojn PQUHigh Concentration PQL. 
Bold value indicates PQL is above this screening level. 
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