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RESPONSE TO U.S. EPA REGION 4 COMMENTS TO THE
DRAFT MASTER WORK PLAN, VOLUME Il - COMMENTS RECEIVED 9/96
MCRD PARRIS ISLAND, SOUTH CAROLINA

U.S. EPA Region 4 Comments

General Comment:

1.

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

Response: 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 Iil of the Master Work Plan.

Specific Comments:

2.

089602/P

Comment: Page 2-1, Paragraph 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.

Comment: Page 2-3, Figure 2-1: If a non-time critical removal is conducted, an EE/CA 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”.

Comment: Page 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 R field effort.

Response: |t 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/RFI has been performed. For those sites where sufficient data exist, steps 1 through 5 will be
completed prior to initiation of the RI/RF! field effort. For those sites where limited data is available,
steps 1 through 5 wili 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.

Comment: Page 2-11, 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.

RTC-1 CTO 0020
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089602/P

03/27/98

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.
Comment: Page 2-13, 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.

Comment: Page 2-13, Section 2.1.10B: 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: ltem “d” will be deleted and second paragraph of 2.2.9 revised to reflect changes in “c”
and the removal of “d”.

Comment: Page 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 ...”.

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

Comment: Page 3-3, Figure 3-1: !t would be helpful to include ali documents used to support
decisions at the appropriate points on this figure.

RTC-2 CTO 0020
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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.

Comment. Pages 3-5 through 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.

Comment: Page 3-6,Section 3.2: A. The goal of SI/CS should be biased, definitive (level Il 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
Il or higher analysis should be conducted.

Comment: Page 3-6, Section 3.2: B. First Bullet - Define positive detects as above PQL, estimated
values, and where actual analytic resuits 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.

Comment: Page 3-6, Section 3.2, Second Bullet: A. For screening purposes, U.S. 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

Comment. Page 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: |t 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.

RTC-3 CTO 0020
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Comment: Page 3-6, 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 & rivers) be
determined and utilized? When and how will organic background concentrations, such as pesticides
and PAHSs 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.

Comment: Page 3-6, 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.

Comment: Page 3-6, 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).2 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 iast 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.

Comment: Page 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.

Comment: Page 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.

RTC-4 CTO 0020
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13C. Comment: Page 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 SI/CS report for the site. A NFRAP Decision Document is not required. Also if the data
supports the need for further investigation (i.e. RI/RFI), then the RI/RFI report should be prepared in
lieu of the SI/CS 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 SI/CS report.
Additionally, the text of this section will be changed to indicate that an RI/RFI report will be prepared
in lieu of a SI/SC report if data support the need for further investigation.

14. Comment: Page 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 groundwater?”

15A. Comment: Page 3-11, 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 inciuded 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: Page 3-11, Figure 3-2: B. Following the calculation of Hi and ICR values, COCs should
aiso 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 shouid be mentioned in the figure as they will be
required in the report. Figure and text will be revised.

16A. Comment: Page 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: Page 3-15, Figure 3-3: B. Ideally, Steps 1-5 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.

089602/P RTC-5 CTO 0020
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Comment: Page 3-17, 3.3.2.2, page 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 inciude the appropriate cautions regarding their use.

Comment: Page 3-18, Section 3.3.3: Decision point should be further clarified. Expand the text to
state that the Rl 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 RI/RFi.

Comment: Page 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. [t would thus be more appropriate to co-
submit the BRA with the remainder of the RI, since the Rl cannot be approved untii the BRA is
received and approved.

Response: Itis agreed that the BRA should be co-submitted with the remainder of the RI/RFI. The
text of Section 3.3 will be changed accordingly.

Comment: Page 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.

Comment: Page 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: |t 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.

Comment. Pages 3-20 through 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 streamiine, and
facilitate consistency throughout, the remedial decision-making process.

RTC-6 CTO 0020
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24,
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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: Pages 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: Page 3-27, Figure 3-4: 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: Page 3-31, Figure 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 EE/CA 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: Page A-1, Section 1.2.2: The groundwater class of the surficial and Tertiary Limestone

26A.

089602/P

Aquifer at Parris Island per U.S. EPA's Ground-water classification system (1986) must be
determined prior o 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.

Comment. Page A-3, Figure A-1. A. This figure should be revised to reflect all preceding
comments, as applicable.
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27.

28.

20.

30A.
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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.

Comment: Page A-3, Figure A-1: 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.

Comment. Page A-3, Figure A-1. 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.

Comment: Page A4 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 10®, 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.

Comment: Page A4, Section 2.1, Paragraph 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 shouid 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.

Comment: Page A-8, Section 3.0: See previous comment on RGOs.

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

Comment: Pages A-7 through 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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32A.

328B.

32C.
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Comment: Pages A-7 through A-8, Section 3.1.2: B. 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: |t 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.

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

Response: |t 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.

Comment: Pages A-7 through 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.

Comment: Page A-10, Paragraph 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.

Comment: Page 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.

Comment: Page 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 refiect the format for toxicity data presentation
recommended by U.S. EPA Region 4.

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).

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.
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Comment: Page A-11, 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.

Comment: Page 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.

Comment: Page 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.

Comment: Page A-17, Fifth Builet: 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.
Comment: Page A-17, final paragraph: 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.

Comment: Page 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 US. 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

surficial aquifer beneath Parris Isiand, such that leaching of contaminants from the shallow to the
deeper aquifer is not possible.
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Response: During RI/RFI 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.

Comment: Page 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.

Comment: Page A-22 Section 3.3.44: 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: |t is appropriate to include the soil to air pathway for COPCs selected on the basis of
other pathways. The text will be revised accordingly.

Comment. Page A-23, Section 3.3.5.1: A. Regarding the presentation of CTE, the preamble to the
Superfund 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 8-10, 1997 Tier | 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 3.3.5.1 will be revised accordingly.

Comment. Page A-23, Section 3.3.5.1: 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 refiect this
comment.

Comment: Page 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.

Comment: Page 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 H.
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Response: The suggested discussion of target organ analysis will be used (to be done only after p—
initial analysis without consideration of target organs).

44, Comment: Page 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 daysfyear (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. 1t 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: Page B-1, 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: Page B-1, 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)* -
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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 - EPA/600/3-88/018).

Comment: Pages B-2 through B-3, Figure B-1: 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.”

Comment: Pages B-2 through B-3, Figure B-1. B. Steps 2-5 and Step 8 shouid 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.

Comment: Page B-4, First Paragraph: 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.

Comment. Page B-4, Third Paragraph: 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.

Comment: Page B-6, Section 3.2, Second Paragraph: 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.

Comment: Page B-7, Paragraph 2: U.S. 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.

Comment: Page B-8 Paragraph 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.

Comment: Page B-9, Section 3.3, Second Paragraph: 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.

Comment. Pages B-11 through 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.

Comment: Pages B-11 through 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.

Comment: Pages B-13 (Section 4.0), B-16 (Section 5.0, Endpoint 3.), and B-17 (Second
Paragraph)": “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 littie 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.

Comment: Page 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.
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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.

Comment: Pages B-14 through B-15, Section 4.2: AWQC is, at a minimum, equivaient 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.

Comment. Page B-15, Second Paragraph: 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.

Comment: Page B-17, Section 5.0, First Paragraph: 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.

Comment: General 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.

089602/P

Comment: Appendix C,_ Page 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 10°. Additionaliy 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 10-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 Wiedemeier, 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. 1-5 and Ecological Risk Assessment Bulletin Nos. 1-7, November, 1995.

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

* Dermal Exposure Assessment: Principals and Applications. EPA/600/8-91/001B, January 1992.

“ Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological
Risk Assessments. Environmental Response Team, 1994.

089602/P RTC-16 CTO 0020



Responses Issued 11/97 Rev. 0

03/27/98

Response to SCDHEC Comments - Comments Received 11/20/96

089602/P

Comment: Section 1.0 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.

Comment: Section 1.3 Site Investigation Summary

This volume (V.1I1) of the Master Work Plan lists AOC A and AOC B as recommended for No Further
Action. Volume | 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 [l - COMMENTS RECEIVED 1/2/98

MCRD,

PARRIS ISLAND, SOUTH CAROLINA

COMMENTS - Robert E. Duncan, Environmental Programs Director

089602/P

Comment: Volume lll, page A-2, paragraph 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.

Comment: Volume lli, page A-8. paragraph 4, lines 1 through 5

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

Comment. Volume lil, page A-18, paragraph 3. line 3 and Figure 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 finfish/shellfish 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 Ili - COMMENTS RECEIVED
12/17/197

MCRD, PARRIS ISLAND, SOUTH CAROLINA

COMMENTS - Tom Dillon, Ph.D.

1. Comment: General

' fnr Aremadiia Al mmimal ooAacorAan

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-1 in the MWP should mimic Exhibits 1-2 and 1-3 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 Superfund sites. Figure B-1 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 1897.

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 inciude 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 B.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 coliecting 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 B.3.2 will be revised to indicate that the reason
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for providing this balance at the screening level is to evaluate uncertainty and make informed
decisions on the need for more sampling.

Comment: Page B-1, paragraph 2. line 8

Add “natural resource trustees” to list of partners.
Response: This will be added to the list.

Comment. Page B-1, paragraph 3_line 10

“wells” should be “values”.
Response: This change will be made.

Comment: Page B-1, paragraph 4, line 3

Sentence “When such...” 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 vaiues are estimated using the described manipulations.

Comment: Page B-4, paragraph 3

Delete last sentence. All screening should be conducted in Step 2.
Response: The sentence will be deleted.

Comment: Page B-6, paragraph 1

The term “bioaccumulate” is used inappropriately.
Response: The term “biomagnify” will be used.

Comment: Page B-13, paragraph 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.

Comment: Page 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.

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.
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12. 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.”

13. Comment. Table B-3

Define the column headings “Screening Value" and “Effects Value”.
Response: These heading will be defined in footnotes to the table.

14. 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 lIl - COMMENTS RECEIVED 2/26/98 —
MCRD, PARRIS ISLAND, SOUTH CAROLINA

COMMENTS - Edwin M. EuDaly, Acting Field Supervisor

1. Comment. Page 2-10, Table 2-2

Fish and Wildlife Conservation Act should be changed to Fish and Wildlife Coordination Act.
Response:
This change will be made.

2. Comment: Page 2-18, 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: Pages 2-19 and 2-20, Ecological 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 will be changed to indicate that each site will have an ecological assessment.

4. Comment: Pages 2-19 and 2-20, Ecological Risk Assessment

Ecological risk assessment at the Parris Isiand 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: Pages 2-19 and 2-20, Ecological 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/RFI sampling - an efficient approach. The text will be revised to
clarify the ecological risk assessment process. ‘

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

Comment: Pages 3-5 through 3-8, Site Inspection/RCRA Facility 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 CERCLA/RCRA 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.

Comment: Appendix B, Ecological Risk Assessment Methodology

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 couid 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-1, should be
revised to conform with current EPA guidance for conduction ecological risk assessment.

Response:

The text and figure will be revised to refiect new EPA guidance concerning Steps 1 and 2.
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1.0 INTRODUCTION

Volume 1l 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 lil), 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 | of the MWP (B&R Environmental, 1997) contains information on the overalil 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 | also presents
information on the sites identified at MCRD and the overall investigation strategies to be implemented at
these sites. Volume Il 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 1-1.

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) "Superfund"
Program, authorized by CERCLA of 1980. Environmental work at the MCRD was initially conducted
under the NACIP Program.

089602/P 1-1 CTO 0020



d/209680

A

0200 010

FIGURE 1-1

SUMMARY OF

NACIP, NIRP, CERCLA, AND RCRA PROGRAMS

MCRD PARRIS ISLAND, SOUTH CAROLINA

NACIP NIRP RCRA CERCLA
Initial Assessment RCRA Facility Preliminary Assessment/
Study Assessment Site Investigation
(Phase I) (RFA) (PA/SI)

Confirmation Study

RCRA Facility

Remedial Investigation

NACIP
NIRP
RCRA
CERCLA

Phase Ili Investigation
(Phase II) (RFI) (RI)
. Corrective Measures -

Remedial Measures v S Feasibility Study

(Phase Iil) Phase tudy (FS)

(CMS)

Corrective Measures Remedial Design
';':‘aass‘: \\I"l implementation Remedial Action

(CMI)

Navy Assessment and Control of Installation Pollutants
Naval Installation Restoration Program

Resource Conservation and Recovery Act of 1976
Comprehensive Environmental Response, Compensation, and Liability Act of 1980

(RD/RA)

Identify releases
needing further
investigation

Characterize nature,
extent, and rate of
contaminant releases

Evaluate/select
remedy

Design and
implementation of
chosen remedy



Rev. 0

03/27/98

The Navy manages the NACIP Program in three phases (see Figure 1-1). 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 1-1) using a six-phase approach to manage past disposal sites. Phase |, 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 Il, the Site Inspection (Sl), involves a field
inspection and sampling efforts to verify contamination. Phase Ill, Remedial Investigation (RlI), 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 PA/SI. The RCRA corrective action process closely resembles the CERCLA
Program (see Figure 1-1) 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.
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The CERCLA process is shown in Figure 1-1. The first phase is the PA/SI 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 lil 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 18) 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 Sl 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 Sl, 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 RD/RA 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 Il 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
AQC 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 Heaith 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 |. The team recommendations (U.S.

EPA, state, and Navy) are presented in Table 1-1.

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 Site/SWMU 45.

The U.S. EPA completed Hazard Ranking System (HRS) li 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.

14 DECISION PROCESS DOCUMENT ORGANIZATION

This decision process document for MCRD Parris Island is divided into four sections. Section 1.0 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 CERCLA/RCRA process and
criteria upon which decisions are based. Section 4.0 provides the decision resolution process at the
MCRD.
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TABLE 11
SITE SUMMARY
MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 1 OF 2
Team
Site/SWMU No. Description Recommendation(12
Site /SWMU 1. | Incinerator Landfill - © | RURFI
Site 2/SWMU 2 . .. | Borrow Pit Landfill - RI/RFI
Site 3/SWMU 3 | | Causeway Landfill ! i RI/RFI
Site 4/SWMU 4 ' Dredge Spoils Area Ftre Traxnlng Pit (F"TP)‘*E-“‘:’_:} < | Limited Sl (w/site 13)
Site 5/SWMU 5 = | Former Paint Shop Disposal Area - . ISURFACS . .
Site 6/SWMU 6 Former Hobby Shop Spill Area State UST Program
Site 7/SWMU 7 - | Page Field FTP RFACS
Site 8/AOC A&B | PCB Spill Areas =+ | RFACS
Srte 9/SWMU 8 Pamt Waste Storage Area 1 RFACS (wlsne 18
. RIRF) - =
Site 10/A0OC C Gasoline Splll Area State UST Program
Site 11/SWMU 9 Former MCX Service Station Spill Area State UST Program
Site 12/SWMU 10 Jericho Island Disposal Area RFA CS
Site 13/SWMU 11 Inert Disposal, Horse island (Disposal Area A) NFI/NFA
Site 13/SWMU 12 inert Disposal, Elliots Beach (Disposal Area B) NFI/NFA
Site 13/SWMU 13 - | Inert Disposal, Dredge Spoils Area (Drsposal Area C) ‘RFACS
Site 14/SWMU 14 . | Storm Sewer Outfalls 1 RFACS
Site 15/SWMU 15 Dirt Roads RIRFI (wisite 2
. RI/RFI)
Site 16/SWMU 16 Pesticide Rinsate Disposal Area RI/RFI

Site 17/SWMU 17

AS-16 UST

State UST Program

Site 18/SWMU 18

AS-18 UST

State UST Program

Site 19/A0C D

Former MCX Service Station UST

State UST Program

SWMU 19 Diesel Wash Pad NFI/NFA
SWMU 20 Power Station Qil/Water (O/W) Separator NFI/NFA
SWMU 21 Weapons Power Plant O/W Separator RFACS
SWMU 22 Motor Pool Car Wash NFI/NFA
SWMU 23 indoor Dental Lab Satellite Accumulation Area (SAA) | NFI/NFA
SWMU 24 Dental Lab SAA NFI/NFA
SWMU 25 Paint Shop SAA NFI/NFA
SWMU 26 Pesticide SAA NFI/NFA
SWMU 27 Equipment Parade Deck SAA RFACS
SWMU 28 Power Plant SAA State UST Program
SWMU 29 Indoor Motor Pool SAA NFI/NFA
SWMU 30 Empty Drum Storage Area NFI/NFA
SWMU 31 Weapons Power Plant SAA NFI/NFA
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TABLE 1-1
SITE SUMMARY
MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 2 OF 2
Team
Site/SWMU No. Description Recommendation(12
SWMU 32 Laundry SAA. g 1-RFACS (w/site 45
SWMU 33 Outdoor Motor Pool SAA NFI/NFA
SWMU 34 Motor Pool Waste Oil AST NFI/NFA
SWMU 35 DRMO Salvage Yard RFA.CS
SWMU 36 Hazardous Waste Storage Building State RCRA Closure
SWMU 37 Overflow Storage Pad NFI/NFA
SWMU 38 Waste Oil UST State UST Prog
SWMU 39 Electrolyte Basin/Tank RFACS
SWMU 40 Wastewater Treatment Plant NFI/NFA
SWMU 41 Former Incinerator RI/RFI (wisite 1
. » RURFI) :
SWMU 42 Sanitary Sewer System NFI/NFA
SWMU 43 Motor Pool Waste Oil UST State UST Prog
SWMU 44 Dumpsters NFI/NFA
Site/SWMU 45 Dry Cleaners Spill Area RI/RFI

2

AOC
AST
CS
ES!
FTP
MCX
NFA
NF
PA
PCB
RAP
RFA
RFI
RI
SAA
sl

Shaded text indicates further action proposed at site.

Status is a result of partnering meeting evaluating each site (SCDHEC, 1995 and NAVFAC, 1995).

Area of Concern
Aboveground Storage Tank
Confirmatory Sampling
Extended Site Investigation
Fire Training Pit

Marine Corps Exchange
No Further Action

No Further Investigation
Preliminary Assessment
Polychlorinated Biphenyls
Remedial Action Plan
RCRA Facility Assessment
RCRA Facility Investigation
Remedial Investigation
Satellite Accumulation Area (Drum Storage Area)
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 2-1 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 CERCLA/RCRA programs is discussed
further in later sections. Section 2.1 discusses the CERCLA/RCRA CAP Interrelationship, Section 2.2
identifies the CERCLA/RCRA process components, and Section 2.3 identifies the Removal Program/ISM

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 appiicable or relevant and

appropriate requirements (ARARs) and to be considered criteria (TBC) have been compiled and are
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presented in Tables 2-1 through 2-3. Table 2-1 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.

21 CERCLA/RCRA 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 (Superfund). 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
remeciation 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. Itis 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

Citation

Status

Synopsis

Solid Waste Disposal Act (SWDA)
Resource Conservation Recovery

40 USC 6901 et. seq.

Potentially applicable

Act that establishes standards for hazardous waste generators, transporters, and
treatment, storage, and disposal facilities (TSDFs).

Act (RCRA) Subtitie C
Identification and listing of 40 CFR 261 Potentially applicable These rules are used to identify a material (e.g., soil) as hazardous waste, and thus
hazardous waste determine applicability or relevance of remaining Hazardous Waste Rules.
Groundwater protection and 40 CFR 264.90- Potentially applicable Chemical-specific standards that require groundwater at a specified point of
groundwater monitoring 264.101 compliance to be below maximum contaminant levels (MCLs) or background.
Land disposal restrictions 40 CFR 268.1- Potentially applicable Chemical-specific standards in these regulations contain treatment for waste prior to
268.50 land disposal.

RCRA (Subtitie D) Solid Waste
Standards

40 CFR Parts 257
and 258

Applicable

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

40 CFR, Parts
280.60-280.67

Potentially applicable

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

Safe Drinking Water Act

40 CFR 140-143

Applicable

MCLs and maximum contaminant level goais (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

Relevant and

Water quality criteria are nonenforceable guidance developed under the Clean Water

Clean Water Act appropriate 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 40 CFR Part 50 Potentiaily relevant and | National Ambient Air Quality Standards (NAAQS) are national limitations for ambient

Quality Standards (NAAQs)

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.
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TABLE 2-1

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

PAGE 2 OF 2
Requirement Citation Status Synopsis
Federal Insecticide, Fungicide, and | 40 CFR 165 Potentially applicable Under FIFRA, U.S. EPA regulates the sale, distribution, use, storage, and disposal of
Rodenticide Act (FIFRA) (recommended all pesticide products in the United States. U.S. EPA has also promuigated tolerance

procedure) and 40
CFR 180 (tolerance
levels)

levels for pesticides and pesticide residues in or on raw agricultural commodities.

U.S. EPA Health Advisories

U.S. EPA, 1996 EPA
822-B-96-002

To be considered
criteria (TBC)

U.S. EPA Health Advisories are nonenforceable guidefines developed by the U.S. EPA
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)

U.S. EPA Region Ill,
May 1996

TBC

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

Supplemental Guidance to RAGS:
Ecological Screening Values

U.S. EPA Region 4,
November 1995

T8C

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

Reguiations 61-58
through 61-58.11

Applicable

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

Air Pollution Control Regulations
and Standards

Regutlation 61-62

Applicable

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

South Carolina Water
Classifications and Standards

Regulation 61-68

Applicable

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.




d/209680

0i-2

0200 OLO

TABLE 2-2

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

DAME 4 MNC 9
TAVUR 1 Vi &

Requirement Citation Status Synopsis
Federal RCRA 40 CFR 264.18 Potentially These rules establish standards for TSDFs regarding activities in the 100-year floodplain. These
Location Standard applicable standards require facilities be closed to prevent washout of contaminants.
CWA Section 404 40 CFR 230 Potentially These standards regulate the discharge of dredged or fill material into navigable waters of the United
River and Harbors applicable States, including adjacent wetlands, and alterations, including structures and filling, in navigable waters
Act, Section 10 33 CFR 320-330 of the United States.
Executive Order Executive Order Potentially This order requires federal agencies, wherever possible, to avoid or minimize adverse impacts upon
11988 11988 appiicabie fioodpiains. Potentiaily appiicabie if remediai aciivities are conducted at the sites.
RE: Floodplain
Management
Executive Order Executive Order Applicable This order requires federal agencies, wherever possible, to avoid or minimize adverse impacts upon
11990 11990 wetlands and to preserve and enhance the natural value of wetlands.
RE: Protection of
Wetlands
National Historic 16 USC Parts 470 Potentially This act requires that any historical or cultural resources included on, or eligible for inclusion on the
Preservation Act et. seq. applicable Natural Reglster of Historic Places be identified. If such historical places or cultural resources are not
36 CFR Part 800 present, or wiill not be affected, no further investigation regarding compiiance with this act is necessary.
Endangered Species 16 USC Part 1531 Potentially This act provides a means for conserving various species of fish, wildlife, and plants that are threatened
Act et. seq. applicable with extinction. This act protects endangered species themselves and critical habitats for endangered
species.
Wild and Scenic 16 USC Part 1271, | Potentiaily This act establishes requirements applicable to projects affecting designated and proposed wild, scenic,
Rivers Act et. seq. applicable or recreational rivers within the National Wild and Scenic Rivers System. Potentially applicable if
remedial activities are conducted at the sites.
36 CFR Part 297
Fish and Wildlife 16 USC Part 661 Potentially This act protects fish and wildlife when federal actions result in the control or structural modification of a
Coordination Act et. seq. applicable natural stream or body of water. Potentially applicable if remedial activities are conducted at the sites.
40 CFR Part
122.49
Coastai Zone 16 USC Parts 1451 | Potentiaily This act requires federai agencies conducting or supporting activities directly affecting the coastal zone
Management Act et. seq. applicable to perform these activities in @ manner consistent with the approved State Coastal Zone Management

Program. Potentiaily appiicabie if remediai activities are conducted at the sites.
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TABLE 2-2

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

PAGE 2 OF 2
Requirement Citation Status Synopsis
Wilderness Act 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.
Clean Air Act NAAQS | 42 USC §7401- Potentially U.S. EPA under the CAA 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
CFRP 0 appropriate as attainment or non-attainment for each criteria pollutant depending upon whether they meet the
40 art 5 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
Standards

general rules and specific numeric water quality standards for protecting classified and existing water
uses, and establishing procedures for classifying waters of the state.
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TABLE 2-3

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)/
Resource Conservation Recovery
Act (RCRA) Subtitle C

42 USC 6905, 6912(a),
6924-6925

Relevant and -

Approrpiate

Acts that establish standards for hazardous waste generators; transporters, and
treatment, storage, and disposal facilities.

Standards for Hazardous Waste
Generators

40 CFR Part 262

Relevant and
Approrpiate

Specifies requirements for generators of hazardous wastes.

Standards for Hazardous Waste
Transporters

40 CFR Part 263

Relevant and
Approrpiate

Specifies requirements for transporters of hazardous wastes.

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 Reguiations
DOT Hazardous Materials 43 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 122-125 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 (U.S. EPA) & FR 320-330 applicable permits from the Army Corps of Engineers and the U.S. EPA. If remedial actions
Army Corps of Engineers, Rules 33 CFR 320-3 include such activities, these requirements wouid 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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TABLE 2-3

PRELIMINARY LIST OF FEDERAL AND STATLC ACTION-SPECIFIC ARARS AND TBCS
MCRD PARRIS ISLAND, SOUTH CAROLINA
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Requirement Citation Status Synopsis
Clean Air Act National Emission 40 CFR 60 Potentially NESHAPs are a set of criteria for emission sources of hazardous air pollutants.
Standards for Hazardous Air applicable

Pollutants (NESHAPS)

National Environmental Policies Act

42 USC 4321 et. seq.

Relevant and

This act requires analysis of environmental impacts and consideration of alternatives

Appropriate for significant activities that are federally sponsored.
Air/Superfund National Technical EPA Guidance: TBC This guidance describes methodologies for predicting risks due to air release at a
Guidance EPA/450/1-89/001- Superfund site.
EPA/45/1-89/004
South Carolina Well Standards Reguiation 61-71 Applicable 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

Regulation 61-79

Relevant and

Regulations that act in concert with federal requirements for hazardous waste

Management Regulations Appropriate generators, transporters; and treatment, storage, and disposali facilities.

General Objectives and Components | SCODHEC, May 1954 T8C This document is a South Carolina TBC that outlin es t.“ minimum technical items for
of Contamination Assessments and a comprehensive assessment or cleanup under all enabling environmental statutes
Remedial Actions and regulations.

Stormwater and Management and SCDHEC, January 1995 TBC A South Caralina TBC published by the Bureau of Water Pallution Control and Office
Sediment Control Handbook for Land of Ocean and Coastal Resources Management TBC if intrusive remedial actions are
Disturbance Activities conducted.

Soil/Groundwater Remediation SCDHEC, March 1992. TBC A South Carolina TBC that discusses soil and groundwater cleanup alternatives and

Guidance Document

related procedures.




CERCLA

RCRA

Discovery

RCRA Permit Application/Consent
Order/Release Justifying Action

Preliminary Assessment (PA)

RCRA Facility Assessment (RFA)

Site Inspection (Sl)

RCRA Facility Assessment (RFA)

Hazard Ranking System (HRS) Scoring/Listing on NPL

No analogous component

Remedial Investigation (RI)

RCRA Facility Investigation (RFI)

Feasibility Study (FS)

Corrective Measures Study (CMS)

Proposed Remedial Action Plan (PRAP)

Statement of Basis (SB)

Record of Decision (ROD)

Response to Comments (RTC)

Remedial Design (RD)

Corrective Measures Implementation (CMI)

Remedial Action (RA)

Corrective Measures Implementation (CMI)

Operation and Maintenance (O&M)

Operation and Maintenance (O&M)

Deletion from NPL

Permit expires or all conditions of the

Consent Order are met

2.21 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 Sl, to determine whether CERCLA response actions are

necessary. As mentioned in Section 1.0, 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

2.2.21 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 Sl under the Remedial Program or either a time critical or non-time-critical removal action under the

Removal Program.

Site Inspections:

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

on "targets" (e.g., people, sensitive enviranments) and pathways.

The Sl is a limited, focus investigation and is not a comprehensive, extent-of-contamination survey. U.S.
EPA estimates a typical Sl investigation at an industrial site requires between 12 to 40 environmental
samples to sufficiently develop and fully document an HRS score. The S| 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 Sl 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.

2222 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 | RFI) may be needed to further

focus the RFI or to determine whether ISMs are necessary.

2.2.3 HRS Scoring/Listing 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 Sl) 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 1.0, 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. 9620)).

Most federal facilities listed on the NPL have been listed in their entirety so that interrelationships and
interactions among muitiple 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 Subtitie 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.

2.24 Field Investigations

2.241 CERCLA: Remedial Investigations (Rls)

The purpose of the Rl 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 Rl 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 Rl 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
receptars 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. Screening Level Problem Formulation and Ecological Effects Evaluation

Step 2 Screening Level Exposure Assessment and Risk Calculation

Step 3: 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 compiete the
screening levei 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.

2.24.2 RCRA: RCRA Facility Investigation (RFI)

If the RFA concludes that there is a need for further investigative work, Phase Il 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 RF! 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 RF! (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 RFl. This step would take place
between the RFA and RF|. The release assessment (or Phase | RF|) 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

RF1) and not as an added step in the process.

2.25 Remedy Evaluations and Development

2251 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:

e Develop remedial response objectives and general response actions.
+ Identify applicable technologies and assembly of alternatives.
s Screen and evaluate remedial technologies/alternatives.

¢ Conduct detailed analysis of alternatives.

Based on the data presented in the Rl 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 Rl 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
required in the NCP and in CERCLA, 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:

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

© o N o O~ 0w b=

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 facilty. The scope and requirements of the

CMS, however, need to be balanced with the expeditious initiation of remedies and rapid restoration of
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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 1ISMs 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 appfoval 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. “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.

2. High-quality remedies proposed by the Permittee/Respondent. 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.

3. 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.

4. Facilities with straightforward 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.

5. 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 impiemented 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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2.26.2 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
RFI/CMS, 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 SB/RTC guidanc.e 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

22741 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:

e 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.
s« 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.

e 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 aiter the effectiveness, extent, or

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

+ Nonsignificant or minor
¢ Significant

s 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)

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 124.156. 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.

e First, the RTC identifies the selected remedy.

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

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

* Third, it demonstrates how public comments were integrated into the decision making process.
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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.

+ First, the RTC identifies the selected remedy.

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

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

e Third, it demonstrates how public comments were integrated into the decision making process.
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e 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 (RD/RA)

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
e Procurement of the RA contractor
e Remediation activities/RA submittals

e 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, Sl or
RI (when a Baseline Risk Assessment would have been completed as part of the Rl 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 R, 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 invoive 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:

o

Discussion of how human health and the environment are protected both now and in the future.

b. Discussion of how federal and state ARARSs 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
(QA/QC) 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):

o Preparation of a Notice of intent to Delete.

¢ Publication of the Notice of Intent to Delete in the Federal Register and local newspaper with a 30

calendar-day public comment period.

s 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.

23 REMOVAL PROGRAMSI/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 2.3.1.1, and non-time-critical removal actions are discussed in
Section 2.3.1.2.
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2.31.1 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:

A planning period of at least 6 months does not exist before onsite activities must be initiated.

e Actual or potential exposure to nearby human populations, animals, or the food chain from hazardous

substances or pollutants or contaminants.

e Actual or potential contamination of drinking water supplies or sensitive ecosystems exists.

¢ Hazardous substances or pollutants or contaminants in drums, barrels, tanks, or other bulk storage

containers.

e High levels of hazardous substances or pollutants or contaminants are present in soils largely at or

near the surface.

e Weather conditions that may cause hazardous substances or pollutants or contaminants to migrate or

be released.

e Threat of fire or explosion.

e The availability of other appropriate federal or state response mechanisms to respond to the release.

e 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 heaith 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.

2.31.2 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
(EE/CA) or its equivalent. The EE/CA 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
EE/CA 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 (556 FR 30880, July 27,
1890), 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 1SMs 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 ali 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 3-1 identifies major decision points in the remedial process. Each of the individual

decision blocks will be discussed further in the following text.

341 PRELIMINARY ASSESSMENT/RCRA 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 §300. 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/ISM is appropriate or; (3) a time-critical removal action/ISM is appropriate.

The decision process and associated criteria for a PA/RFA 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?

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 PA/RFA 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 §300.415 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 Sl should be conducted or the RFA continued.

3.2 SITE INSPECTION/RCRA FACILITY ASSESSMENT

An SIRFA will be conducted based on recommendations from the PA/RFA indicating that additional data
are required to quantify a release. Sampling will be conducted to evaluate potential impacts to media
identified in the PA/RFA. Sampling strategy should include all exposure pathways and be biased toward
suspected source areas. Level Ill 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 | 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 resuits exceed the respective QAPP-established Quantitation Limit (QL) (e.g., based on RBC

or other agreed-upon screening criteria).

» 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 10-6 and noncarcinogenic risk (hazard quotients) of 0.1.

Chemicals considered to be essential nutrients will be eliminated during this step.

e 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.1 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.

! 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.
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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 3-1.
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 SI/RFA. However, an evaluation shouid 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.1) 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).

If data support the need for further investigation, then an RI/RF! should be conducted and an RI/RFI 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 CERCLA/RCRA process is continued by
conducting an RY/RFI.

33 REMEDIAL INVESTIGATION/RCRA FACILITY INVESTIGATION

An RI/RFl 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 RI/RFI, 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/RFI Data Collection

The first activity required when conducting a RI/RF| 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

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 | of the Master Work Plan and will be utilized to develop the site-specific sampling pians. 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 Ecological 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).

3.3.21 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
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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 acceptabie?

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:

1. 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)
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 soil?,
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/RFI Report. [f 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.1 of Appendix B presents these
values.
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Criterion: Are the Hazard Quotients greater than 1.0 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/RFI report. The results of the field investigation will be used to complete the
ecological risk assessment, which will be documented in the RI/RFI report. No other significant decisions

are required until the results of the ecological assessment are completed.

3.33 Preparation and Submittal of Remedial Investigation

The RI/RFI (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/RFI submittal?
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Criterion: Compliance will be determined by the regulatory review. In particular, it will be
determined whether the RI/RFI 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. |f the regulatory agency does not approve the document, the RI/RF) 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.

3.3.3.1 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 10-® and the cumulative

Hazard Indices are less than unity (1.0}, 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 104 or the

cumulative Hazard Indices are greater than unity (1.0), it is necessary to continue with the remedial
process and prepare an FS/CMS document. If the cumulative carcinogenic risks are between 1 x 106

and 1 x 104 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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Criteria: 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

fina!l 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 RI/RFI. If an unacceptable human health or ecological risk was determined for a site,

an FS/CMS must be prepared for the site.

3.4 FEASIBILITY STUDY/CORRECTIVE MEASURES STUDY

The FS/CMS will be conducted according to §300.430 (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

FS/CMS 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/RFI 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/RFI for 1x10-6,

1x10-5, and 1x1074, along with RGOs for a Hazard Index (H!) 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:

RGOs for protection of human health.

e RGOs for protection of ecological receptors (flora and fauna).

e RGOs for soil to be protective of groundwater. These RGOs will be caiculated 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.

¢ 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 Superfund 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).

» 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 modet (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 (€)(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 aiternatives,

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 FS/CMS will be
completed and the PRAP/SB will be developed.

3.5 PROPOSED REMEDIAL ACTION PLAN/STATEMENT OF BASIS

A PRAP/SB 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 PRAP/SB will be completed in accordance with Section 300.430 (RI/FS
and Selection of Remedy) of the NCP and OSWER 9902.6 (U.S. EPA, 1991a). The PRAP/SB will briefly
summarize all of the alternatives studied in the detailed analysis phase of the FS/CMS, highlighting the

key factors that led to identifying the preferred alternative.

089602/P 3-21 CTO 0020



Rev. 0
03/27/98

Decision: Have the U.S. EPA, state, and Navy approved the PRAP/SB?

Criterion: 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 PRAP/SB is not accepted, the PRAP/SB and possibly the FS/CMS will be revised to incorporate the
reguiators’ comments. If the regulatory agencies agree on the preferred alternative, the PRAP/SB 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 PRAP/SB will be reviewed.
if the public concurs with the preferred alternative identified in the PRAP/SB, a ROD/RTC will be prepared

to document the selected remedy.

3.6 RECORD OF DECISION/RESPONSE TO COMMENTS

A ROD/RTC will be completed to present and document the selected remedy for a site. The ROD/RTC
will be completed in accordance with Section 300.430 (RI/FS 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 ROD/RTC 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 ROD/RTC can be made if new information becomes available,
but depending on the degree of change, specific actions need to be taken. The ROD/RTC process is
illustrated in Figure 3-4.
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The following decision is required to develop the ROD/RTC from the PRAP/SB.

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 PRAP/SB. If a fundamental change to the
remedy is made between the PRAP/SB and ROD/RTC, an amended PRAP/SB 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 ROD/RTC 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 §300.435 (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 Ptan, 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 §300.430 (Remedial
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investigation/feasibility study and selection of remedy) paragraph (b)(8) of the NCP and appropriate us.
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
RD/RA under CERCLA.

During the RD/RA 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 RD/CMI, 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 ali applicable
Federal and South Carolina regulations to be protective of other workers and the environment during
implementation of the RA/Corrective 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/ISMs shouid 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/ISM achieved cleanup goals?
Criterion: Compare post-removal action/ISM 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/ISM 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/ISMs or continue with the

remedial process by conducting an RI/FS or RFI/CMS.

3.9 NON-TIME-CRITICAL REMOVAL ACTION/ISM

If it is determined during the PA/RFA 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/ISM 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/ISMs are as follows:

Decision: Is a non-time-critical removal action/ISM appropriate?

Criteria: Does the site meet the criteria specified in Section 300.415(b)(4)(1) of the NCP?

An Engineering Evaluation/Cost Analysis (EE/CA) will be completed for ali non-time-critical removal
actions/ISMs. 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/ISM?
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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

Py = s 1z [l sl T W Y

analysis should be conducied to evaiuate exient. if there is sufficient data to conduct the EE/CA, 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/ISMs 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/ISM?

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/ISM should be

conducted.
Decision: Has the removal action/ISM achieved cleanup goals?
Criterion: Compare post-removal action/ISM verification sampling results to established cieanup

goals.

If contamination remains at concentrations in excess of cleanup goals, additional removal action/ISM

should be conducted. If cleanup goals are achieved, the project should proceed to the next decision point.

Decision: Has the removal action/ISM achieved appropriate endpoints to warrant no further action?

Criterion: Compare post-removal action/ISM 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 —r
screening levels, either conduct an additional removal action/ISM or continue with the remedial process by
conducting an RI/FS or RFI/CMS 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.1.0 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 chemicéls 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.

Al 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 | 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.

A1.2 Land and Water Use

A1.21 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.

AA1.2.2 Current and Future Groundwater Use

According to the Initial Assessment Study (Naval Energy and Environmental Support Activity, September
1986), the water of the surficial 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. Resuits 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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A1.24 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-1. 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:

[N

Preliminary Review of Environmental Setting/Land Use
Preliminary Contaminant Screening (Qualitative)

Complete Remedial Investigation/Feasibility Study

P w®

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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Step 2:

Step 3:

Step 4.
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FIGURE A-1

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. No. Confer with Navy, U.S. EPA
Go to Step 2. 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. No. Confer with Navy, U.S. EPA

Go to Step 4. 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 ARARSs aid in deciding on further
action. The use of ARARSs 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 Background 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 (0-12 inch depth) samples will be proposed at these locations in the
site-sg ecific 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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A3.0 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/600/8-89/043 (updated June
1995 as an external review draft; EPA/600/P-95/002A).

e U.S. EPA, December 1989. Risk Assessment Guidance for Superfund - Volume | -
Human Health Evaluation Manual (interim Final). EPA/540/1-89/002. [RAGS]

e U.S. EPA, March 25, 1991. Risk Assessment Guidance for Superfund - Volume | - Human

Health Evaluation Manual - Supplemental Guidance - Standard Default Exposure Factors
(Interim Final). OSWER Directive 9285.6-03.

e US. EPA, December 1991. Human Health Evaluation Manual, Part B: Development of
Risk-based Preliminary Remediation Goals. Publication 9285.7-01B.

e U.S. EPA, January 1992. Dermal Exposure Assessment: Principles and Applications.
EPA/600/8-91/011B.

e US EPA August 18, 1992, Risk Assessment Guidance for Superfund Volume 1. Human

Health Evaluation Manual, Draft Supplemental Guidance, Dermal Risk Assessment Interim

Guidance.

e U.S. EPA, November 1995. Supplemental Region 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:

o Data Evaluation

e Toxicity Assessment

¢ Exposure Assessment
* Risk Characterization

¢ 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.

A.31 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.311 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 Il):

« Naval Facilities Engineering Service Center, February 1996. Navy Installation Restoration

Laboratory Quality Assurance Guide.

e U.S. EPA, February 1994a and b. U.S. EPA Contract Laboratory Program National

Functional Guidelines for Organic _and Inorganic Data Review. OSWER
Publications 9240.1-05-01. EPA-546/R-94-012 and EPA-546/R-94-013.
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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 | 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.

¢ Chemical toxicity.

» Comparison with background levels .

¢ 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.1. 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 (WQS8) 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 A2. 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 screeniﬁg 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/shelifish 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 Background 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 concéntrations 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 leve! 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 {(ug/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.

e 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 anv 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 expdsure
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.

e 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).

e 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:

¢ The U.S. EPA Integrated Risk Information System (IRIS), the primary source of toxicity criteria.
e« 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 consuitation with U.S. EPA
Region 4 Office of Technical Services (OTS). The uncertainty section will discuss those COPCs lacking

toxicity criteria.

A.3.21 Toxicity Criteria for Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHs) and
Chlorinated Dioxins/Furans

The Toxicity Equivalence Factor (TEF) approach will be used to evaluate carcinogenic polycyclic aromatic
hydrocarbons and chiorinated 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 chiorinated 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.

A3.2.2  Toxicity Criteria for Chromium

Toxicity criteria are availabie for hexavalent and trivaient 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. |, Part A) (U.S. EPA,
December 1889). 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:

RfDyermal = (RfDora)(ABSg))

CSFyermal = (CSFopa) (ABSG))

where: ABSG| = 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:

o 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.

s 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.

s Provide exposure point concentrations for each environmental medium evaluated in the exposure

assessment.

» Quantify exposure in terms of mass of substance in contact with the body per unit body weight (mg/kg

- day).

A.3.31 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 | 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 | 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.3.33 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:

« 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.

e |t is anticipated that this area will continue to be used for training and other military purposes in the

future.

¢ On-property base housing for military personnel and their families exists on the northern area of the

base.

e 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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e 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:

e 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.

e 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

groundwater and the occurrence and distribution of chemicals in groundwater.

* As applicable to individual sites, offsite residents (military personnel and their famili'es) 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.

e 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.

* 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:

e Leaching or solubilization of chemicals from surface and subsurface soils via infiltrating surface water

or shallow groundwater and subsequent transport via groundwater.

e 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.3.34.2 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:

e Leaching or solubilization of chemicals from surface soils via infiltrating surface water to subsurface

soils.

o Percolation of bulk liquid wastes from underground tanks, fuel or waste lines, or impoundments to

subsurface soils.
o 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. Hurhan
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 shelifish and finfish and may be used for swimming, wading, and fishing. They intersect with the
surficial 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:

¢ 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.

e 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.

A3.34.4 Air

Chemicals in soil, surface water, and groundwater may migrate to air via the following transport

mechanisms:
s Volatilization of organic compounds from exposed soils or surface waters.

» Generationftransport 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.

A3.3.5 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 1892). 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 1988 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
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expectancy of 70 years. The following generic equation will be used to calculate estimated intakes (U.S.
EPA, December 1989):

I = (CYIR)EF)ED)/ (BW)AT)

where: | = intake of chemical from medium (mg/kg/day)
C = concentration of chemical in medium (e.g., mg/L)
IR = intake rate for medium (e.g., L/day)
EF = exposure frequency (days/yr)
ED = exposure duration (yr)
BW = body weight (kg)
AT = averaging time (days);

for noncarcinogens, AT = ED x 365 days/yr;
for carcinogens, AT = 70 yr x 365 days/yr

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 1.0E-4 or a non-carcinogenic hazard risk of 1.0 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 1.0E-6, 1.0E-5, and
1.0E-4 for carcinogenic COCs, and 0.1, 1.0, 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.34.1 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)'1).

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 102, When
the risk estimate is expected to be greater than 1 x 102, 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 10 or a 1-in-1,000,000 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 10 is one additional case of cancer in 1,000,000 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:

e There are no antagonist/synergistic effects between chemicals.
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+ All chemicals produce the same result (cancer).

e 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 10 to 1 x 10° as the ICR "target
range" for most assessments. Individual or cumulative ICRs greater than 1 x 10* will not be

considered protective of human health, while ICRs below 1 x 10° 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 (Hl).

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.

A3.5 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 Options

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.3.61 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 10® 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 10%, 1 x
105, 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.

A4.0 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 heaith-based cleanup goals and ARARs for all
media considered. As recommended by U.S. EPA Region 4, cleanup levels of 1 x 10°, 1 x 10°, and 1 x
10* 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 after consultation and advice
from SCDHEC and U.S. EPA Region 4.
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ATTACHMENT A.1

EPA REGION lil RISK BASED CONCENTRATIONS
(October 1997)

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: I=IRIS H=HEAST A=HEAST alternate W=Withdrawn from IRIS or HEAST Basis . C=carcinogenic effects
E=EPA-NCEA Regional Support provisional value  O=0Other EPA documents. N=non-carcinogenic effecls
Risk-Based Concentrations
A Tap Ambient Soil Ingestion

R1Do R{Di CPSo CPSi 0 Water Air Fish Industrial Residential
Contaminant CAS mg/kg/d mg/ke/d | kgd/mg | kgd/mg | C pe/l pg/m3 mg/kg mg/kg mg/kg
Acephate 30560191 | 4.00E-03 . 8.70E-03 7 70E+00 ¢ 7.20E-01 ¢ 3.60E-01 ¢ 660E+02 ¢ 7.30E+401 ¢
Acetaldehyde 75070 2 57E-03 7 70E-03 940E+01 v  8.10E-01 ¢ 0.00E+00 0.00E+00 0.00E+00
Acetochlor 34256821 | 2.00E-02 730E+02 v 7.30E+01 n 2.70E+01 w  4.10E+04 w 1.60E+03 w
Acetone . 67541 1 1.00E-01 , 370E+03 w 3.70E+02 » 1.40E+02 » 2.00E+05 7.80E+03
** Acclone cyanohydrin 75865 | BOOE-04 » 286E-03 a 290E+01 »  100E+01 ~n 1.10E+00 w 160E403 » 6.30E+01 w
Accetonitrile 75078 | 6 00E-03 « 143E-02 a 220E+02 n  520E+01 » 8.10E+00 » 1206404 w 470E+02 &
Acetophenone 98862 ] 1.00E-01 , 571E-06 w X 420E-02 v  210E-02 v 140E+02 n 200E+05 ~ 7.B0E+03 ~
Acilluorfen 62476599 | 1 30E-02 470E+02 » 4.70E+01 n 180E+01 N 270E+04 ~ 1.00E+03 w
Acroicin 07028 | 200€E-02 v 571L-06 730E+402 »  2.10E-02 n 270E+Di w 4.10E+04 1.60E+03 w
Acrylamide 79061 | 2 00E-04 450E+00 ) 4.55E+00 » | 150E02 c 140E-03 ¢ 7.00E-D4 c 130E+00 ¢ 1.40E-01 ¢
Acrylic acid 79107 { 500E-01 + 2 86E-04 1.80E+04 » 1.00E+00 n 680E+02 ~ 1.00E+06 ~ 3 90E+04 ~
Acrylonitrile 107131 100E03 v 571E-04 «+ 540E-01 « 238E-01 120E-01 ¢ 2860E-02 ¢ 580E-03 ¢ 1.10E+01 ¢ 1.20E¢00 ¢
Alachlor 15972608 | 100E-02 « 8 00E-02 w 8 40E-01 ¢ 7.80E-02 ¢ J90E-02 c 720E+01 ¢ 8 00E+00 ¢
Alar 1596845 | 1 S0E 01 "550E+03 »  550E+02 n 2.00E+02 w J10E+05 w 1.20E404 w
Aldicarb 116063 | 1.00E-03 , I70E+01 »  JIT70E+00 » 140E+00 u 2.00E+403 u 780E401 »
Aldicarb sulfone 1646884 | 1.00E-03 3.70E+01 v 3.70E+00 v 1.40E+00 « 2.00E+03 w 7.80E+01 w
Aldrin 309002 | 3 00E-05 1.70E+01 + 1.71E+01 400E-03 ¢ 3.70E-04 ¢ 1.90E-04 ¢ 3.40E-01 ¢ 3.80E-02 ¢
Ally 74223646 | 2 S0E-01 . 910E+03 v 910E+02 » 3 40E+02 w 5.10E+05 ~ 2.00E+04 ~
Allyl alcohol 107186 § 5 00€-G3 180€+02 « 1.80E+01 » 680E+00 w 1.00E+04 ~ 390E+02 w
Ally! chloride 107651 | 500E-02 w 2.86E-G4 1 80E+03 n 1.00E+00 n 6.80C+01 » 1.00€+05 w 3.30C+03 n
** Aluminum 7429905 | 1 00E+00 ¢ 1.00E-03 ¢ 370E+04 » 3.70E+00 n 1.40E+03 w 100E+06 7.80E+04 n
Aluminum phosphide 20859738 | 4 00E-04 150E+01 v 150E+00 n 540E-01 w 8 20E+02 «w 310E+01 n
Amdro 67485294 | 3 00E-04 1106401 v 110E+00 » 4 10E-01 o 6 10E402 w 230E+01 u
Ametryn 834128 | 9 00E-03 JI0E+02 v 330E+01 ~ 1.20E+01 w 1.80E+04 n 7.00E+02 w
** Aminodinitrotoiucnes 0| 600E-05 ¢ 220E+00 v 220E-01 & 8.10E-02 1.20E402 w 4.70E+00 w
m-Aminophenol 591275 | 7 00E-02 w 260E+03 n 260E+02 n 9.50E+01 w 140E+405 w 5.50E+03 ~
4-Aminopyridine 504245 | 2 00E-05 w 730E-01 v 7.30E-02 » 2.70E-02 n 4. 10E+01 w 1.60E+00 w
Amitraz 33085611 | 2.50E-03 S10E+01 v S.10E+00 » 3.40E+00 » 510E+03 «w 200E+02 w
Amimonia 7664417 2.86E-02 100E+03 » 1.00E+402 » 0.00E+00 0.00E+00 0 00E+00
Ammonium sulfamate 7773060 | 2.00E-01 . 730E+03 n 7.30E+02 n 2.70E+02 w 4.10E+05 w 1.60E+04 »
Aniline 62531 286E-04 . 570E-03 , 100E+01 » 1.00E+00 & 550E-01 ¢ 1.00E403 ¢ 1.10E+02 ¢
Antimony and compounds 7440360 | 4.00E-04 1.50E+01 » 150E+00 » 540E-01 w 8.20E+02 w 310E+01 w
Amimony penloxide 1314609 | 5.00E-04 » 180E+01t n 1.BOE+00 » 6.80E-01 w 1.00E+03 » 390E+01 N
‘Antimony polassium tartrate 304610 | 9.00E-04 w 330E+01 n 3.30E+00 » 1.20E+00 » 1.80E+03 ~ 7.00E+01 w
Antimony tetroxide 1332316 | 4.00E-04 w 150E+01 » 1.50E+00 n 540E-01 » 8.20E+02 « 310E+01 w
** Antimony trioxide 1309644 | 4.00E-04 v 5.71E-05 . 1.50E+01 v 2.10E01 w_5.40E01 »  B20E+02 3.10E+01 »
Apollo 74115245 | 1.30E-02 470E+02 « 4.70E+01 » 1.80E+01 270E+04 1.00E+03
Aramite 140578 | 5.00E-02 n 2.50E-02 : 2.49E-02 . 270E+00 ¢ 250E-01 ¢ 1.30E-01 ¢ 2.30E+02 ¢ 260E+01 ¢
Arsenic 7440382 | 3.00E-04 1.10E+01 » 1.10E+00 & 4.10E-O1 » 6.10E+02 w 2 30E+01 w
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Sources: I=IRIS H=HEAST A=HEAST alternate W=Withdrawn from IRIS or HEAST Basis . C=carcinogenic effects
E=EPA-NCEA Regional Support provisional value O=Other EPA documents. N=non-carcinogenic effactls
Risk-Based Concentrations
' Tap Ambient Soil Ingestion

RiDo RiDi CPSo CPSi (0] Water Air Fish Industrial Residential
Contaminant CAS mg/kg/d mg/ke/d kg-d/mg kg-dmg |C pg/L pg/m3 mg/kg mp/kg mg/kg
Arsenic (as carcinogen) 7440382 150E+00 « 1.51E+0t 450E02 ¢ 410E-04 ¢ 210E-03 ¢ 3.80E+00 ¢ 4.30E-01 ¢
Arsine 7784421 1.43E-05 520E-01 » 520E-02 » 0.00E+00 0.00E+00 0.00E+00
Assure 76578148 | 9.00E-03 . 330E+02 v J.30E+01 n 1.20E+01 w 1.80E+04 w 7.00E+02 «
Asulam 3337711 § 5.00E-02 . 180E+03 v 1.80E+02 w 6.80E+01 n 1.00E+05 w 3 90E+03 w
Atrazine 1912249 | 3.50E-02 . 2.22E-01 w 3.00E-01 ¢ 2.80E-02 ¢ 140E-02 ¢ 260E+01 ¢ 2.90E+00 ¢
Avermectin B} 65195553 | 4 D0E-04 1 50E+01 & 1.50E+00 v 5.40E-01 » B8.20E+02 ~ 3.10E+01 »
Azobenzene 103333 110E-01 + 1.08E-01 . 6 10E-01 ¢ 580E-02 ¢ 290E-02 ¢ 520E+01 ¢ 5 80E+00 ¢
Barium and compounds 7440393 | 700E-02 « 143E-04 a 2 60E+03 ~ 520E-01 » 950E+01 n 1.40E+05 w 5 50E+03 w
Baygon 114261 | 4 O0E-03 . 150E402 »  150E+01 n 540E+00 n 8.20E+03 3 10E+02 ~
Bayleton 43121433 | 3 00E 02 " 110E+03 «  110E+02 v 4 10E+01 6.10E+04 2.30E+03 n
Baythroid 68353375 ] 2 50E-02 G10E+02 » 9 10E+01 & J40E+01 w 510E404 w 2 00E+03 w
BBenelin 1861401 | 3 00E-01 . 110E+04 v 110E+03 n 4.10E+02 « 6.10E+05 w 2.30E+04 »
Benomyl 17804352 | 5.00E-02 180E+03 v 180E+02 n 680E+01 » 1 00E+05 w 390E+03 «
Bentazon 25057890 | 2 50€-03 910E+01 n 910E+00 & 3 40E+00 w 510E+03 w 200E+02 w
Benzaldchyde 100527 | 1.00E-01 | 610E+02 v 3J.70E+02 n 1.40E+02 » 2.00E+05 w 7.80E+03 w
Benzene 71432 ] 300E-00 ¢ 1.71E-03 ¢ 290E-02 + 290E-02 + ™ 3 60E-01 ¢ 220E-01 ¢ 1.10E-01 ¢ 2 00E+02 ¢ 220E+01 ¢
Benzenethiol 108985 | 1 00E-05 370E-01 n 370E-02 » 140E-02 w 200E+01 w 7.80E-01 w
Benzidine 92875 | 3.00E-03 . 2 30E+02 + 2.35E+02 2 90E-04 ¢ 270E-05 ¢ 1.40E-05 ¢ 2.50E 02 ¢ 2.80E-03 ¢
Benzoic acid 65850 | 4 OOE+00 1.50E+05 n  1.50E+04 n S540E+03 » 1.00E+06 w 310E+05 w
Benzotrichloride 98077 1.30E+01 520E-03 ¢ 480E-04 ¢ 240E-04 ¢ 4.40E-01 ¢ 4 90E-02 ¢
Benzyl alcohol 100516 | 3 00E-01 n 1.10E+04 n  1.10E+03 » 4.10E+02 w 6.10E+05 w 2.30E+04 ~
Benzyl chloride 100447 1.70E-01 1] 6.20E-02 ¢ 3.70E-02 ¢ 1.90E-02 ¢ 3 40E+01 ¢ 3.80E+00 ¢
Beryllium and Compounds 7440417 | 5.00E-03 4.30E+00 «+ B8.40E+00 1 60E-02 ¢ 7.50E-04 ¢ 7.30E-04 ¢ 1.30E+00 ¢ 1.50E-01 ¢
Bidrin 141662 | 1.00E-04 . J70E+00 »  3.70E-01 n 140E-01 w 200E+02 w 7 80E+00 w
Biphenthrin (Talstar) 82657043 | 1.50E-02 550E+02 n 550E+01 n 2.00E+01 w I10E+04 N 1.20E+03 w
1.1-Biphenyl 92524 | 500E-02 180E+03 n 180E+02 n 6.80E+01 n 1.00E+05 w 3.90E+03 w
Bis(2-chloroethyl)ether 111444 1.10E+00 1 1.16E+00 | X 9.20E-03 ¢ 5.40E-03 ¢ 290E-03 ¢ 5.20E+00 c 5.80E-01 ¢
Bis(2-chloroisopropyhether 39638329 | 4.00E-02 . 7.00E-02 w 3.50E-02 w 260E-01 ¢ 1.80E-01 ¢ 4.50E-D2 ¢ 8.20E+01 ¢ 9.10E+00
Bis(chloromelhyl)elhcr 542881 220E+02 + 217E+02 + [ 4 90E-05 ¢ 290E-05 ¢ 140E-05 ¢ 2.60E-02 ¢ 2 90E-03 ¢
**Bis(2-chloro- | -methylethyi)ether 0 7.00E-02 v 3.50E-02 n 960E-01 ¢ 1.80E-01 ¢ 4.50E-02 ¢ 8.20E+01 ¢ 9.10E+00 ¢
Bis(2-ethythexyl)phthalate (DEHP) 117817 | 2.00E-02 . 140E-02 + 140E02 ¢ 4.80E+00 ¢ 4.50E-01 ¢ 230E-01 c 4.10E+02 ¢ 4 60E+01 ¢
llisphcn()l A 80057 | 5.00E-02 180E+03 » 180E+02 » 6.80E+01 w 1 00E+05 w~ 390E+03 w
Boron (and borates) 7440428 | 9.00E-02 + 5.71E-03 u 330E+03 v 210E+01 n 1.20E+02 w 1.80E+05 w 7.00E+03 »
Boron trifluoride 7637072 2.00E-04 7.30E+00 w 7.30E-01 » 0.00E+00 0.00E+00 0.00E+00
Bromodichloromethane 75274 | 2.00E-02 | 6.20E-02 (] 1.70E-01 ¢ 1.00E-01 ¢ 5.10E-02 ¢ 9.20E+0t ¢ 1.00E+01 ¢
Bromoethene 593602 1.10E-01 » ®} 9.60E-02 ¢ 5.70E-02 ¢ 0.00E+00 0.00E+00 0.00E+00
Bromoform (tribromomethane) 75252 | 2.00E-02 7.90E-03 1 3.85E-03 240E+00 ¢ 1.60E+00 ¢ 4.00E-01 ¢ 7.20E402 ¢ 8.10E+01 ¢
Brorl *hane 74839 | 1.40E-03 | 1.43E-03 . X1| 870E+00 » 520E+00 8 1.90E+00 ~ 2.90E+03 w 1.10E+02 w
4-Br aeny! phenyl ether 101553 1 5.80E-02 o ( 210E+03 » 210E+02 w 7.80E+01 w 1.20E+0: 4 50E+03 w
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Sources: I=IRIS H=HEAST A=HEAST aftemate W=Withdrawn from IRIS or HEAST Basis : C=carcinogenic effects
E=EPA-NCEA Regional Supporl provisional value  O=Other EPA documents. N=non-carcinogenic effects
Risk-Based Concentrations
\Y% Tap Ambient Soil Ingestion
RiDo RDi CPSo CPSi 0 Water Air Fish Industrial Residential

Contaminant CAS mgkg/d | meked | kgdmg | kgdmg | C pg/l. pg/m3 mg/kg mg/kg mg/kg
Bromophos 2104963 | 5.00E-03 w 1.80E+02 n  1.80E+01 n 6.80E+00 n 1.00E+04 w 3.90E+02 «
Bromoxynil 16898451 2 00E-02 7.30E+02 v  7.30E+01 » 2.70E+01 n 4 10E+04 w 160E+03 w
Bromoxynil octanoate 1689992 { 2 00E-02 730E+02 & 7.30E+0t n 270E+01 » 410E+04 ~ 1.60E+03
1,3-Butadiene 106990 980E-01 «+ ™ 1.10E-02 ¢ 6.40E-03 ¢ 0.00E+00 0.00E+00 0.00E +00
1-Butanol 71363 | 100E-01 370E+03 n  J.70E+02 n 1.40E+02 w 2 00E+05 w 7 80E+03 n
Butyl benzyl phthalate 85687 | 2.00E-01 730E+03 n  7.30E+02 » 2.70E+02 w 4 10E+05 w 1.60E+04 w
Butylate 2008415 | 5 00E-02 1B80E+03 & 180E+02 n 6.80E+01 w 1.00E+05 w 3.90E+03 ~
**n-Butylbenzene 104518 | 1 00E-02 ¢ ®| 610E+01 n 3.70E+01 » 1.40E401 n 2.00E404 7 80E+02 w
sec-Butylbenzene 135988 | 1.00E-02 ¢ | 610E+01 » 3.70E401 » 1.40E+01 w 200E+04 « 7.80E+402 w
tert-Butylbenzene 104518 | 1 00E-02 € 6.10E+01 » 3 70E+01 n 140E+01 n 2.00E+04 w 7.80E+02 ~
Butylphthaly! butylglycolate 85701 | 1.00E+00 370E+04 » 3.70E+03 w 140E+03 w 1.00E+06 » 7 80E+04
Cacodylic acid 75605 ] 3.00E-03 w 1.10E+02 v 1.10E+01 n 4.10E+00 « 6.10E+03 w 230E402 w
Cadmium and compounds 7440439 | 500E04 + ST71E-05 w 6.30E+00 1.80E+0%1 n  9.90E-04 ¢ 6.80E-01 n 1.00E+03 ~ 3 90E+01 w
Caprolactam 105602 | 500E-01 180E+04 n 1.80E+03 w 6.80E+02 n 1.00E+06 w~ 390E+04
Captafol 2425061 | 2 O0E-03 8.60E-03 w 7.80E+00 ¢ 7.30E-01 ¢ 3.70E-01 ¢ 6.70E402 ¢ 7 40E+401 ¢
Captan 133062 | 1.30E-01 . 3.50E-03 « 190E+01 ¢ 1.80E+00 ¢ 9.00E-01 ¢ 160E+03 ¢ 1.80E+02 c
Carbaryl 63252 | 100€E-01 370E+03 n 3.70E+02 ~ 1.40E+02 » 2.00E+05 w 7.80E+03 w
Carbofuran 1563662 | 500E-03 180E+02 »  180E+01 ~n 680E+00 w 1.00E+04 w 390E+02 w
Carbon disulfide 75150 | 1 00E-01 » 200E-01 « X1] 100E+03 & 7.30E+02 n 140E+02 2.00E+05 w 7 80E+03 w
Carbon tetrachloride 56235! 700E-04 « 571E-04 ¢ 130E-01 + 525E-02 v & 1.60E-01 ¢ 1.20E-01 ¢ 240E-02 ¢ 4 40E+01 ¢ 4 90E+00 c
Carbosullan 55285148 | 1.00E 02 370E+02 v  3.70E+01 » 140E+01 n 200E+04 w 7 80E+02
Carboxin 5234684 | 100E-01 370E+03 v  JT0E+02 n 1.40E+02 » 2.00E+05 w 7.80E+03 w
Chloral 75876 | 200E-03 7 30E+01 »  7.30E+00 n 2.70E+00 w 4 10E+03 » 160E+02 ~
Chloramben 133904 { 1 50E-02 550E+02 » 550E+01 w 2.00E+01 n 310E+04 « 1.20E+03 ~
Chloranil 118752 4.03E-01 w 170E-01 ¢ 160E-02 ¢ 7.80E-03 c 1.40E+01 ¢ 1.60E+00 ¢
**Chlordane 57749 | 5.00E-04 350E-01 + 3.50E-01 1.90E-01 ¢ 180E-02 ¢ 9.00E-03 c 1.60E+01 ¢ 1.80E+00 ¢
Chlorimuron-ethyl 90982324 | 2.00E-02 7.30E+02 n  7.30E+01 » 2.70E+01 ~ 4.10E+04 « 160E+03 ~
Chlorine 7782505 | 1.00E-01 3.70E+03 » 3.70E+02 » 1.40E+02 n 2.00E+05 ~ 7.80E+03 n
Chlorine dioxide 10049044 571E-05 2 10E+00 »  2.10E-01 »« 0.00E+00 0.00E+00 0.00E+00
Chloroacetaldehyde 107200 | 6.90E-03 o 2.50E+02 n 2.50E+01 w 9.30E+00 w 140E+04 w 5.40E+02 n
Chloroacetic acid 79118 | 2.0606-03 w 730E+01 v 7.30E+00 » 2.70E+00 ~ 4 10E+03 ~ 1.60E402 »
2-Chloroacetophenone 532274 8.57E-06 310E-01 v  3.10E-02 » 0.00E+00 0.00E+00 0 00E+00
4-Chloroaniline 106478 | 4 00E-03 1.50E+02 » 1.50E+01 » 5.40E+00 w 8.20E+03 w 310E+02 w
Chlorobenzene 108907 | 2.00E-02 « 5.71E-03 a ®| 390E+01 v 2.10E+01 » 2.70E+01 w 4 10E+04 w 1.60E+03 w
Chlorobenzilale 510156 | 2.00E-02 2.70E-01 v 2.70E-01 w 250E-00 ¢ 230E-02 ¢ 1.20E-02 ¢ 210E+01 ¢ 2 40E+00 ¢
p-Chlorobenzoic acid 74113 | 2.00E-01 w 7.30E+03 »  7.30E+02 w 2.70E+02 w 4.10E+05 w 1.60E+04 N
4-Chlorobenzotrifluoride 98566 | 2.00E-02 7.30E+02 v 7.30E+01 w 2.70E+01 w 410E+04 » 1.60E+03 ~
2-Chloro-1,3-butadicne (chloroprene) 126998 | 2.00E-02 o 2.00E-03 « ]| 140E+01 & 7.30E+00 » 2.70E+01 w 410E+D4 » 1.60E+03 n
1-Chlorobutane 109693 | 4.00E-01 w ®]| 240E+03 v 150E+03 n 540E+02 8.20E+05 ~ J10E+04 w
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Sources: I=IRIS H=HEAST A=HEAST altemate W=Withdrawn from IRIS or HEAST Basis . C=carcinogenic effects
E=EPA-NCEA Regional Support provisional value O=Other EPA documents. N=non-carcinogenic effects
Risk-Based Concentrations
v Tap Ambicnt " Soil Ingestion :

RiDo RfLi |  €PSo CPSi  |O| Water Air Fish Industrial - Residential
Contaminant CAS meghg/d | meked | kgpdimg | kgdmg | C pg/l. pg/m3 mgkg me/kg meg/kg
Chlorodibromomethane 124481 | 2.00E-02 . 8.40E-02 3} 1.30E-01 ¢ 7.50E-02 c 3.&]?5_-6.2 c 6.80E+01 ¢ 7.60E+00 ¢
1-Chloro-1,1-difluoroethane 75683 143E+01 1| B870E+04 » S520E+04 & 0.00E+00 0.00E+00 0.00E+00
Chlorodifluoromethanc 75456 1.43e+01 {xi|] 870E+04 n 520E+04 » 0.00E+00 0.00E+00 0.00E+00
**Chloroethane 75003 | 4.00E-01 ¢ 286E+00 1 290E-03 ¢ ©| 360E+00 ¢ 220E+00 ¢ 1.10E+00 c 2.00E+03 ¢ 220E+02 ¢
2-Chloroethyl vinyl cther 110758 | 2.50E-02 o ] 150E+02 v 9.10E+01 n 3J.40E+01 w S 10E+04 w 2.00E+03 w
Chloroform 67663 | 100£-02 . 6 10E-03 + 8.056-02 + (X 150E-01 ¢ 780E-02 ¢ 520E-01 ¢ 9.40E+02 ¢ 1.00E402 ¢
Chloromethane 74873 130E-02 » 630E-03 v [(XI] 140E+00 ¢ 990E-01 ¢ 240E-01 ¢ 4.40E+02 ¢ 4.90E+01 ¢
4-Chloru-2-methylaniline hydrochloride 3165933 4 60E-01 w 150601 ¢ 140E-02 ¢ 690E-03 c 1.20E+01 ¢ 1.40E+00 ¢
4-Chloro-2-methylaniline 95692 5 BOE 01 » 120E 01 ¢ 110E-02 ¢ 540E-03 ¢ 990E+00 ¢ 1 10E+00
beta-Chloronaphthalene 91587 | 800E-02 . T 290E+03 w  290E+02 v 1.10E+02 n - 160E+05 w 6.30E403 n
o-Chloronitrobenzene 88733 2.50E-02 w x 420E-01 ¢ 250E-01 ¢ 130E-01 ¢ 2.30E+02 ¢ 2 60E+01 ¢
p-Chloronitrobenzene 100005 1.80E-02 w | 590E-01 ¢ 350E-01 ¢ 180E-01 c 320E+02 ¢ I.50E+01 ¢
2-Chlorophenol 95578 | 5.00E-03 180E+02 »  1.80E+01 w 6.80E+00 w 1.00E+04 « 3.90E+02 w
2-Chloropropanc 75296 2.86E-02 w | 170E+02 v 1.00E+02 » 0.00E+00 0.00E+00 0.00E+00
Chlorothalonil 1897456 | 1.50E-02 1.10E-02 w 6 10E+00 ¢ 5.70E-01 ¢ 290E-01 c 520E+02 ¢ 5.80E+01 ¢
o-Chlorotoluene 95498 | 2.00E-02 120E+02 v 7.30E+01 & 2.70E+01 w 4.10E+04 w 1.60E+03 »
Chlorpropham 101213} 2.00E-01 . 730E+03 v 7.30E+02 n 2.70E+02 w 4 10E+05 w 1.60E+04 w
Chlorpyrifos 2921882 { 3 00E-03 1.10E+02 n  1.10E+01 » 4.10E+00 » 6.10E+03 230E+02 w
Chlorpyrifos-methyl 5598130 | 1 00E-02 w 370E+02 w 3.70E+01 » 140E+01 » 2.00E+04 « 780E+02
Chlorsulfuron 64902723 ) 500E-02 . 180E+03 n 1.B0E+02 n 6.B0E+01 » 1.00E+05 w 390E+03 w
Chlorthiophos 60238564 | B8.00E-04 » 290E+01t » 2.90E+00 n 110E+00 w 1.60E+03 « 6.30E+01 w
Chromium HI and compounds 160658311 1.00E+00 ¢ 5.71E-07 w 370E+04 » 2.10E-03 » 1.40E+03 ~ 1.00E+06 w 780E+04 »
Chromium V1 and compounds 18540299 | 5.00£-03 4.20E+01 180E+02 »  1.50E-04 ¢ 6.80E+00 1.00E+04 w 390E+02 »
Coal tar 8001589 2.20E+00 w 0.00E+00 2.80E-03 ¢ 0.00E+0D0 0.00E+00 0.00E+00
Cobalt 7440484 | 6.00E-02 e 220E+403 v 2.20E+02 » B 10E+401 » 1.20E+05 ~ 4.70E+03 n
Coke Oven Emissions 8007452 217E+00 0 00E+00 2.90E-03 ¢ 0.00E+00 0.00E+00 0.00E+00
**Copper and compounds 7440508 | 3.50E-00 w 1.30E+05 v 1.30E+04 n 4.70E+03 w 1.00E+06 ~ 2.70E+05 n
Crotonaldehyde 123739 | 1.00E-02 w 190E+00 v 1.90E+00 w J50E-02 ¢ 3.30E-03 ¢ 170E-03 ¢ 3.00E+00 ¢ 3.40E-01 ¢
**Cumene 98828 | 100E-01 + 1.14E-01 370E+03 v 4.20E+02 w 1.40E+02 n 2.00E+05 w 7.80E+403 w
Cyanides: 0 0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00
Barium cyanide 542621 | 1.00E-01 w J70E+03 » 3.70E+02 n 140E+02 n 2.00E+05 w 7.80E+03 w
Calcium cyanide 592018 { 4.00E-02 . 1.506+03 v 1.50E+02 w 540E+01 N 8.206E+04 w 310E+03 w
Chlorine cyanide 506774 | 5.00E-02 . 1.80E+03 v 1.80E+02 n 6.B0E+01 n 1.00E+05 w 3.90E+03 w
Copper cyanide 544923 | 5.00E-03 1806402 » 1.80E+01 » 6.80E+00 w 1.006+04 N 3.90E+02 »
Cyanazine 21725462 | 2.00E-03 w 8.40E-01 w 8.00E-02 ¢ 7.50E-03 ¢ 3.80E-03 ¢ 6.80E+00 ¢ 7.60E-01 ¢
Cyanogen 460195 | 4.00E-02 ) 1.506+03 v 150E+02 n S5.40E+01 w 8.20E+04 w 3.10E+03 »
Cyanogen bromide 506683 | 9.00E-02 , 330E+03 » 3.30E+02 n 1.20E+02 w 1.80E+05 w 7.00E+03 »
Cya chloride 506774 | 5.00E-02 1.80E+03 » 1.80E+02 N 6.80E+01 n 1.00E+05 » 390E+03 w
Free .de 571251 2.00€E-02 4( 7.30E+02 v 7.30E+01 & 2.70E+01 ~ 4 10E+04, 1 60E+03 w
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Sources: I=IRIS H=HEAST A=HEAST altemate W=Wilhdrawn from IRIS or HEAST Basis . C=carcinogenic effects
E=EPA-NCEA Regional Support provisional value O=Other EPA documents. N=non-carcinogenic effects
Risk-Based Concentrations
v Tap Ambicnt Soil ingestion
RiDo RIDI CPSo CPSi 0 Water Air Fish Industrial Residential

Contaminant CAS mg/kg/d mg/kg/d kg-d/mg kg-dmg | C pe/l. pg/m3 mg/kg mg/keg mg/kg
Hydrogen cyanide 74908 | 2.00E-02 | B8.57E-04 7.30E+02 n  3.10E+00 n 2.70E+01 n 4.10E+04 » 1.60E+03 »
Potassium cyanide 151508 | 5 00E-02 1.80E+03 n 1.80E+02 n 6.80E+0t n 1.00E+05 »~ 3.90E+03 w
Potassium silver cyanide 506616 | 2 00E-01 7306403 » 7.30E+02 w 2.70E402 410E+05 w 1.60E+04 »
Silver cyanide 506649 | 1.00E-01 . 370E+03 v 3 70E+02 n 1.40E+02 n 2 00E+05 w 7.80E+03 w
Sodium cyanide 143339 | 4.00E.-02 . 150E+03 v  150E+02 n 540E+01 n 8. 20E+04 3.10E+03 »
**Thiocyanate 0] 100E-01 ¢ J70E+03 v  370E+02 v 140E+02 n 200E+05 w 7.80E+03 w
Zinc cyanide 557211 | 500£-02 . 180E+03 n  1BOE+02 n 6.80E+01 n 1.00E+05 w 3.90E+03 w
Cyclohexanone 108941 | 5.00E+00 . | 300E+04 v 1B0E+04 n 680E+03 n 1.00E+06 ~ 3. 90E+05 w
Cyclohexlamine 108918 | 2 00E-01 , 730E+03 v 7 30E+02 8 270E+02 4 10E+05 w 1.60E+04
Cyhalothrin/Karate 68085858 | 5 00E-03 ET B80E+02 » 180E+01 » 6.80E+00 w 1.00E+04 « 3 90E+02 ~
Cypermethrin 52315078 | 1.00E-02 370E+02 » 3 70E+01 » 1.40E+01 w 2.00E+04 ~ 7.80E+02 w
Cyromazine 66215278 | 7 50E 03 2706402 &  270E+01 n 1.00E+01 w 150E+04 « 5 S0E+02 w
Dacthal 1861321 | 1 00E-02 J70E+02 v I T0E+01 n 140E+01 » 2.00E+04 ~ 7.80E+02 n
Dalapon 75990 1 3 00E-02 . 110E+03 » 1.10E+02 » 4.10E+01 w 6 10E+04 w 2 30E+03 w
Danitol 39515418 | 2.50E-02 9 10E+02 v 9.10E+01 n J.40E+01 w 510E+04 w 2.00E+03 n
DDD 72548 2 40E-01 280E-01 ¢ 260E-02 ¢ 1.30E-02 ¢ 2.40E+01 ¢ 2.70E+00 ¢
DDE 72559 340E-01 2 00E-01 ¢ 1.80E-02 ¢ 9.30E-03 ¢ 1.70E+01 ¢ 1.90E+00 ¢
DDT 50293 § 500E-04 . 340E-01 1 3.40E-01 2 00E-01 ¢ 180E-02 ¢ 9.30E-03 c 1.70E+01 ¢ 1.90E+00 ¢
Decabromodiphenyl ether 1163195 | 1.00E-02 | E| 610E+01 » 3.70E+01 n 1.40E+01 w 2.00E404 7.80E+02
Demeton 8065483 | 4 00E-05 . 1 S0E+00 w 1.50E-01 » 540E-02 B8.20E+401 ~ 310E400 w
Diallawe 2303164 6 10E-02 X 1.70E-01 ¢ 100E-0Y ¢ 520E-02 c 9 40E+01 ¢ 1.00E401 ¢
Diazinon 333415 900E-04 w 330E+01 » 330E+00 » 1.20E+00 w 180E+03 « 7.00E+01 «
Dibenzofuran 132649 | 4 00E-03 ¢ 150E+02 » 150E+01 » 540E+00 ~ 8.20E4+03 w 310E+02 w
1,4-Dibromobenzene 106376 | 1 .00E-02 XI{ 610E+01 v 3.70E+01 n» 1.40E+01 » 200E+04 » 7 80E+02 ~
1,2-Dibromo-3-chioropropane 96128 571E-05 + 140E+00 » 242E-03 4 80E-02 ¢ 210E-01 » 230E-03 ¢ 4.10E+00 ¢ 460E-01 ¢
1,2-Dibromoethane 106934 571E-05 » B50E+01 + 7.70E-01 + ® 750E-04 ¢ 810E-03 ¢ 3J.70E-05 ¢ 670E-02 ¢ 7.50E-03 ¢
Dibutyl phthalate 84742 | 1.00E-01 370E+03 v 3.70E+02 n 1.40E+02 w 2.00E+05 ~ 7.80E+03 ~
Dicamba 1918009 | 3.00E-02 . 110E+03 »  1.10E+02 n 4.10E+01 w 6.10E+04 w 2.30E+403 w
**],2-Dichlorobenzene 95501 | 9.00E-02 + 9.00E-03 ¢ X)) 640E+01 » 330E+01 » 120E+02 n 180E+05 w 7.00E+03 ~
1,3-Dichlorobenzene 541731 | 8.90E-02 o X1} 540E+02 » 3.20E+02 n 1.20E+02 w 1.80E+05 w 7.00E+03 w
1,4-Dichlorobenzene 106467 229£-01 «+ 240E-02 w [£3] 4.40E-01 ¢ 260E-01 ¢ 1.30E-01 ¢ 2.40E+02 ¢ 2.70E+01 ¢
3,3-Dichlorobenzidine 91941 4 50E-01 1.50€-01 ¢ 1.40E-02 ¢ 7.00E-03 ¢ 1.30E+01 ¢ 1 40E+00 ¢
1,4-Dichloro-2-butene 764410 9.30E+00 » [x1 1.10E-03 ¢ 6.70E-04 ¢ 0.00E+00 0.00E+00 0.00E+00
Dichlorodifluoromethane 75718 | 2.00E-01 « 571E-02 A E| 390E+02 n» 210E+02 v 2.70E+02 w 4.10E+05 ~ 1.60E+04
1, 1-Dichloroethane 75343 | 1.00E-01 » 143E-01 a @] 810E+02 v 520E+02 v 1.40E+02 w 2.00E+05 w 7.80E+03 w
1,2-Dichloroethane (1:DC) 107062 | 3.00E-02 ¢ 140E-03 ¢ 9.10E-02 + 9.10E-02 « [ 120E-01 ¢ 6.90E-02 ¢ 3.50E-02 c 6.30E+01 ¢ 7.00E+00 ¢
I,1-Dichloroethylene 75354 | 9.00E-03 6.00E-01 « 1.75E-01 «+ & 440E-02 ¢ 360E-02 ¢ 5.30E-03 c 9 50E+00 ¢ 1.10E+00 ¢
1,2-Dichloroethylene (cis) 166592 | 1.00E-02 w [x1] 6.10E+01 » J.70E+01 n 1.40E+01 w 2.00E+04 »~ 7.80E+02 n
1,2-Dichloroethylene (trans) 156605 | 2.00E-02 ] 120E+02 » 7.30E+01 n» 2.70E+01 w 410E+04 w 1.60E+03 n
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Sources: 1=IRIS H=HEAST A=HEAST aitemate W=Withdrawn from IRIS or HEAST Basis . C=carcinogenic effacts
E=EPA-NCEA Regional Support provisional value O=0Other EPA documents. N=non-carcinogenic effects
Risk-Based Concentrations
Y Tap Ambient Soil Ingestion

RiDo RIDi CPSo CPSi 0 Water Air Fish Industrial Residential
Contaminant CAS mg/keg/d mgke/d | kgdmg | kgd/mg |C pg/l. pg/m3l mg/kg mg/kg mg/kg
1,2-Dichloroethylene (mixture) 540590 | 9.00E-03 w E] 550E+01 n  3.30E+01 » 1.20E+01 w 1.80E+04 ~ 7.00E+02 w
2,4-Dichlorophenol 120832 | 300E-03 1.10E+02 »  1.10E+01 n 4.10E+00 w 6.10E+03 w 2.30E+02 w
2,4-Dichlorophenoxyacctic Acid (2,4-D) 94757 | 1.00€-02 1] 6.10E+01 n 3.70E+01 n 1.40E+01 w 2.00E+04 « 7.80E+02 n
4-(2,4-Dichlorophenoxy)butyric Acid 94826 | 8.00E-03 290E+02 v 2.90E+01 » 1.10E+01 w 1.60E+04 w 6 30E+02 »
1,2-Dichloropropanc 78875 1.14E-03 + 680E-02 n x 160E-01 ¢ 920E-02 ¢ 460E-02 ¢ 8.40E+01 ¢ 9.40E+00 ¢
2,3-Dichloropropanol 616239 | 3 00E-03 1 10E+02 v 1.10E+01 n 4.10E+00 6.10E+03 w 2.30E+02
1,3-Dichloropropenc 542756 | 300E04 + S71E-03 + 180E-01 « 130E-01 v X} 7 70E-02 ¢ 480E-02 ¢ 180E-02 ¢ 3.20E+01 ¢ 3.50E+00 ¢
Dichlorvos 62737 | 500e-04 + 143E-04 + 290E-01 . 2 30E-01 ¢ 220E-02 ¢ 1.10E-02 ¢ 200E+01 ¢ 2.20E+00 ¢
Dicolol 115322 4 40E-01 w 1 50E-01 ¢ 140E-02 ¢ 7.20E-03 ¢ 1.30E+01 ¢ 1 50E+00 ¢
Dicyclopenladiene 77736 | 300E-02 v 571E-05 a 3] 4 20E-01 w 210E-01 v 4 10E+01 ~ 6.10E+04 ~ 230E+03 w
Dieldrin 60571 | S00E-05 160E+01 « 161E+01 4 20E-03 ¢ 3.90E-04 ¢ 200E-04 c 360E-01 ¢ 4 00E-02 ¢
Diesel emissions 0 1.43€-03 520€+01 »  5.20E+00 n 0.00E+00 0 00E+00 0.00E+00
Diethyl phthalate 84662 | 8 DOE-01 290E+04 v 290E+03 w 1.10E+03 w 1.00E+06 w 6.30E+04 »
Diethylene glycol, monobutyl ether 112345 571E-03 w 210E+02 & 2.10E+01 w 0.00E+00 0.00E+00 0.00E+00
Diethylene glycol, monoethyl ether 111900 | 2.00E+00 7.30E+04 v 7.30E+03 N 2.70E+03 w 1.00E+06 w~ 1.60E+05 w
Diethylforamide 617845} 1.10E-02 w 4.00E+02 » 400E+01 ~» 1.50E+01 w 220E+04 w 8.60E+02 w
Di(2-ethylhexyladipate 103231 | 6.00E-01 . 1.20E-03 560E+01 ¢ 520E+00 ¢ 2.60E+00 c 4 80E+03 ¢ 530E+02 ¢
Diethylstilbestrol 56531 4.70E+03 « 140E-05 ¢ 1.30E-06 ¢ 7.00E-07 ¢ 1.20E-03 ¢ 1.40E-04 ¢
Difenzoquat (Avenge) 43222486 | 8.00E-02 290E+03 » 2.90E+02 w 1.10E+02 ~ 1.60E+05 6.30E+03 »
Diflubenzuron 35367385 | 2.00E-02 . 730E+02 »  730E+01 v 2.70E401 ~ 410E+04 w 160E+03 »
1,1-Difluoroethane 75376 1.14E+01 XI| 690E+04 n 4.20E+04 n 0.00E+00 0.00E+00 0.00E+00
Diisopropyl methylphosphonate (DIMP) 1445756 | 8 00E-02 290E+03 n  2.90E+02 » 1.10E+02 1.60E+05 w 6.30E+03 »
Dimethipin 55290647 | 2.00E-02 730E+02 n  7.30E+01 » 2.70E+01 » 4 10E+04 w 160E+03 w
Dimethoate 60515 | 2.00E-04 . 7.30E+00 n 7.30E-01 » 2.70E-01 n 4 10E+02 w 160E+01 »
3,3'-Dimethoxybenzidine 119904 1.40E-02 » 480E+00 ¢ 450E-01 ¢ 230E-01 ¢ 4.10E+02 ¢ 4.60E+01 ¢
Dimethylamine 124403 571E-06 w 2.10E-01 w 2. 10E-02 » 0.00E+00 0.00E+00 0.00E+00
2,4-Dimethylaniline hydrochloride 21436964 5.80E-01 w 120E-01 ¢ 1.10E-02 ¢ 5.40E-03 ¢ 9.90E+00 ¢ 1.10E+Q0 ¢
2.4-Dimethylaniline 95681 7.50E-01 w 9.00E-02 ¢ 8.30E-03 ¢ 4.20E-03 ¢ 7.60E+00 ¢ 8.50E-01 ¢
N-N-Dimethyfaniline 121697 | 2.00E-03 ; 7.30E+01 » 7.30E+00 n 2.70E+00 w 4 10E+03 » 1.60E+02 w
3,3'-Dimethylbenzidine 119937 9.20E+00 w 7.30E-03 ¢ 6.80E-04 ¢ 3.40E-04 c 6.20E-01 ¢ 6.90E-02 c
N,N-Dimethylformamide 68122 ] 100E-01 v 8.57E-03 . J.70E+03 »  3.10E+01 » 1.40E+02 w 2.00E+05 w 7.80E+03 »
1,1-Dimethylhydrazine 57147 2.60E+00 w 3.50E+00 w 2.60E-02 ¢ 1.80E-03 ¢ 1.20E-03 ¢ 2.20E+00 ¢ 2.50E-01 ¢
1,2-Dimethylhydrazine 540738 3.70E+01 w J.70E+01 w 1.80E-03 ¢ 1.70E-04 ¢ 8.50E-05 ¢ 1.50E-01 ¢ 1.70E-02 ¢
2,4-Dimethylphenol 105679 | 2.00E-02 . 7.30E402 v 7.30E+01 » 2.70E+01 » 4.10E+04 o 1.60E+03 w
2,6-Dimethylphenol 576261 | 6.00E-04 220E+01 v 2.20E+00 » 8.10E-01 » 1.20E+03 w 4.70E401 w
3,4-Dimclhy|phen0| 95658 | 1.00E-03 3.70E+01 n 3.70E+00 n 1.40E400 w 2.00E+03 w 7.80E+01 w
Dimethyl phthalate 131113 | 1.00E+01 w 3.70E+05 n 3.70E+04 x 1.40E+04 « 1.00E+06 ~ 7.80E+05 «
Dimetly ~ ~rephthalate 120616 | 1.00E-01 370E+03 v 3.70E+02 n 1.40E+02 w 2.00E+05 7.80E+03 n
|‘2-D( enzene 528290 | 400E-04 « ( 1.50E+01 » 1.50E+00 » 540E-01 8.20E+02 ( 310E+01 o
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Sources: I=IRIS H=HEAST A=HEAST altemate W=Withdrawn from IRIS or HEAST Basis . C=carcinogenic effects
E=EPA-NCEA Regional Support provisional value O=0ther EPA documents. N=non-carcinogenic effects
Risk-Based Concenirations
\% Tap Ambient Soil Ingestion
Riho RID CPSo CPSi 0 Water Air Fish Industrial Residential

Contaminant CAS mg/kg/d mg/ke/d kg-d/mg kgd/mg | C g/l ug/m3l mg/kg mg/ke mg/kg
1,3-Dinitrobenzene 99650 | 1.00E-04 370E+00 n  3.70E-0t n 140E-01 n 2.00E+02 ~ 7 BOE+00
i,4-Dinitrobcnzene 100254 | 4 00E 04 « 150E+01 » 150E+00 » 540E-01 » 8.20E4+02 N 3 10E+01
4,6-Dinitro-o-cyclohexyl phenol 131895 | 2 00E-03 ., 7.30E+01 »  7.30E+00 n 2.70E+00 4.10E+03 w 1 60E+02
**4,6-Dinitro-2-methylphenol 534521 | 1.00E-04 ¢ 370E+400 »  3.70E-01 n 140E-01 n 2.00E+C2 w 7.80E+00
2,4-Dinitrophenol 512851 2.60E-03 730E+01 8 7.30E+00 » 2.70E+00 w 410E+03 W i.60E+02
Dinitrotoluene mixture 0 7 B ~ BBOEO1 990E-02 ¢ 9.20E-03 ¢ 4.60E-03 ¢ 8.40E+00 ¢ 9.40E-01
24-Dinitrotoluene | 121142 | 200€-03 . 7.30E+01 v 730E+00 n 2.70E+00 v 4 10E+03 w 1 60E+02
2.6-Dinitrotoluene 606202 § 100E-03 « 370E40t & 370E+00 & 140FE400 & 2.00E+03 ~ 7.80E+01 w
Dinoseb 88857 | 100E-03 . 370E+01 » J70E+00 n 1.40E+00 » 2 00E+03 w 7 80E+01
di-n-Octyl phihalate 117840 § 2 00E-02 » 730E+02 »  7.30E+01 » 2.70E+01 4.10E+04 w 1.60E+03
1,4-Dioxane 123911 1.10E-02 6 10E+00 c 570E-01 ¢ 290E-01 ¢ 5.20E+02 ¢ 5 80E+01
Diphenamid ' 957517 | 3 00E-02 110E+03 » 1.10E+02 v 4. 10E+01 ~ 6.10E+04 «w 2 30E+03
lupht‘:ﬁyldmlnc 122394 | 2 50E-02 9.10E+02 v 9.10E+01 & 3 40E+01 ~ 5.10E+04 W 2 00E+03

2-Diphenylhydrazine 122667 8.00E-01 + 7.70E-01 840E-02 ¢ 8.10E-03 ¢ 3.80E-03 ¢ 7.20E+00 ¢ 8.00E-01
[)iqual 85007 | 2.20E.-03 . 8.00E+01 »« 8.00E+00 ~ 3.00E+00 ~ 4.50E+03 ~ 1.70E+02
Direct black 38 1937377 8 60E+00 o 780E03 ¢ 730E-04 ¢ 370E.04 ¢ 670E01 ¢ 7.40E-02
Direct blue 6 2602462 8.10E+00 n 830E-03 ¢ 7.70E-04 ¢ 390E-04 c 7.10E-01 ¢ 7.90E-02
Direct brown 95 16071866 9 30E+00 w 720E-03 ¢ 6.70E-04 ¢ 3.40E-04 c 6.20E-01 ¢ 6 90E-02
Disulfoton 258044 | 4 00E-05 150E+00 » 150E-01 v 540E-02 & 8.20E+01 w J10E+00
1,4-Dithiane 505293 { 100E-02 370E+02 » 370E+01 n 140E+01 n 200E+04 w~ 7 80E+02
iJuron 330541 | 2 O0OE-03 730E+01 v  7.30E+00 v Z.70E+00 ~ 4.10E+03 «w 1.60E+02
Dodine 2439103 | 4.00E-03 150E+02 n  1.50E+01 n 540E+00 w 8.20E+03 w 3.10E+02
l:ndosulfan 115297 | 6.00E-03 220E+02 » 220E+01 ~ B8.10E+00 n 120E+04 w 4.70E+02
EEndothall 145733 1 200E-02 730E+02 w 730E+01 & 2708401 w 4 10E+04 w 1.60E+03
Endrin 72208 | 3.00E-04 1.10E+01 v 110E+00 n 4.10E-01 w 6.10E+02 ~ 2.30E+01
Epichlorohydrin 106898 | 200E03 » 286E-04 + 990E-03 1 4.20E-03 . 6 80E+00 ¢ 100E+00 » 3.20E-01 c 5.80E+02 ¢ 6.50E+01
1.2-Epoxybutane 106887 5.71E-03 210E+02 n  210E+01 w 0.00E+00 0.00E+00 0.00E+00
Ethephon (2-chloroethyl phosphonic acid) 16672870 | 5.00E-03 180E+02 » 1.80E+01 » 6.80E+00 n 1.00E+04 » 3.90E+02
Ethion 563122 | 5.00E-04 i.80E+0i » 1.BOE+00 v 6.80E-01 N 1.00E+03 w 3 90E+01
2-Ethoxyethanol acetate 111159 | 3.00E-01 a 1.10E+04 v 1.10E+03 » 4.10E+02 v 6.10E+05 2 30E+04
2-Ethoxyethanol ~ | 110805 | 4.00E01 » 5.71E02 | " 150E+04 » 2 10E+02 n 540E+02 n 8.20E+05 w 3 10E+04
Ethyl acrylate 140885 4 80E-02 « 1406400 ¢ 1.30E-01 ¢ 6.60E-02 ¢ 1.20E+02 ¢ 1.30E+01 ¢
LEPTC (S-1:thy| dipropylthiocarbamate) 759944 | 2.50E-02 . 9.10E+02 n  9.10E+01 » 3.40E+01 n 5.10E+04 w 2.00E+03
i:thyi acelate 141786 | 9.00E-01 330E+04 » 3.30E+03 n 1.20E+03 » 1.00E+06 w 7.00E+04
Ethylbenzene 100414 | 1.00E-01 « 2.86E-01 )] 1.30E+03 » 1.00E+03 n 140E+02 n 2.00E+05 w 7.80E+03
Ethylene cyanohydrin 109784 | 3.00E-01 w 1.10E+04 v 1.10E+03 » 4.10E+02 w 6.10E+05 ~ 2.30E+04
Ethylene diamine 107153 | 2.00E-02 w 7.30E+0Z » T7.30E+01 n Z.70E+D1 w 4.10E+04 w .60E+03
Ethylene glycol 107211 | 2.00E+00 7.30E+04 & 7.30E+403 n 2.70E403 w 1.00E+06 ~ 1.60E+05
Ethylene glycol, monobutyl ether 111762 571E-03 w 210E+02 »  210E+01 » 0.00E+00 0.00E+00 0.00E+00
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Sources: I=IRIS H=HEAST A=HEAST altemate W=Withdrawn from IRIS or HEAST Basis . C=carcinogenic effects
E=EPA-NCEA Regional Support provisional value O=0ther EPA documents. N=non-carcinogenic effects
' Risk-Based Concentrations
\Y Tap Ambient Soil Ingestion
RiDo RiDi CPSo CPSi 4] Water Air Fish Industrial Residential

Contaminant CAS mgke/d | mpke/d | kgd/mg | kgdmg | C p/l pg/m3 mg/kg mg/kg mg/kg
Ethylene oxide 75218 1.02E+00 v 3.50E-01 n 6 60E-02 ¢ 180E-02 ¢ 3.10E-03 ¢ 5.60E+00 ¢ 6.30E-01 ¢
Ethylene thiourca (ETU) 96457 | 8 00E-05 1.19E-01 w 570E-01 ¢ 530E-02 ¢ 270E-02 ¢ 4 80E+01 ¢ 540E+00 ¢
Ethyl ether 60297 | 2.00E-01 . 63| 120E+03 v 7.30E+02 n 270E+02 w 4.10E+05 w 160E+04
Ethyl methacrylate 97632 | 9.00E-02 w J30E+03 & 3.30E+02 s 1.20E+02 1.80E+05 w 7.00E+03 w
Ethyl p-nitropheny| phenylphosphorothioat 2104645 | 1 00E-05 370E-01 v« 370E-02 v 140E-02 2.00E+01 « 7.80E-01 »
Ethylphihaly| ethy) glycolate 84720 | 3 00E+D0 110E+05 v 1.10E+04 » 4.10E+03 » 1.00E+06 » 2.30E+05 w
Express 10120 | 8 OOE-03 ‘2 90E+02 n 290E+01 s 110E+01 w 1.60E+04 « 6.30E+02 ~
Fcnamiphns 22224326 | 2 50E-04 3 10E+00 ~ 9. 10E-01 » 340E-01 » 510E+02 w~ 2.00E+01 ~
I'luomcturon 2164172 | 130E 02 . 470E+02 v 4.70E+01 w 1.B0E+01 w 270E+04 1 00E+03 w
Fluoride 7782414 | 6 00E-02 MEEBEWIS N 220E+02 v B10E+01 w 120E+05 » 4 70E+403 w
FFluoridone 59756604 | 8 00E-02 290E+03 v 290E+02 n 110E+02 w 1.60E+05 6 30E+03 n
Ilurprimidol 56425913 | 2 00E-02 730E+02 n  7.3GE+01 ~n 270E+401 w 410E+04 1.60E+03 w
Flutolani) 66332965 | 6 00E-02 2206403 »  220E+02 v B.10E4D1 » 1.20E+05 ~ 4.70E+03
Fluvalinate 69409945 | 100E-02 JT70E+02 v 3.70E+01 w 140E+01 » 200E+04 « 7 80E402 »
Folpet 133073} 1.00E-01 3.50E-03 190E+01 ¢ 1.80E+00 ¢ 9.00E-01 ¢ 1.60E+03 ¢ 1.80E+02 ¢
Fomesalcn 72178020 1.90E-01 350E-01 ¢ 330E-02 ¢ 1.70E-02 ¢ 3.00E+01 ¢ 3.40E+00 ¢
Fonofos 944229 | 2.00E-03 7.30E+01 & 7.30E+00 ~ 2.70E+00 » 4 10E+03 w 1.60E+02 »
Formaldehyde 50000 1 2.00E-01 . 4 55€-02 7.30E+03 n 140E-01 ¢ 2.70E402 ~ 4 10E+05 w~ 160E+04 w
Formic Acid 64186 | 2.00E+00 w 730E+04 »  7.30E+03 » 2.70E+03 w 1.00E+06 w 1.60E+05 w
Fosciyl-al 39148248 { 3 O0E+00 110E+05 » 1.10E+04 ~ 4.10E+03 w 1.00E+06 ~ 2 30E+05 w
Furan 110009 §| 1.00E-03 . 3.70E+01 v  3.70E+00 » 1.40E+00 w 2.00E+03 « 7.80E+01 n
Furazolidone 67458 3.80E+00 w 1.80E-02 ¢ 1.60E-03 ¢ B.30E-04 ¢ 1.50E+00 ¢ 1.70E-01 ¢
Furfural 98011 | 3.00E-03 + 143E-02 a 110E+02 v 520E+01 » 4.10E+00 ~ 6.10E+03 w 230E+02 ~
Furium 531828 5.00E+01 wn 1.30E-03 ¢ 1.30E-04 ¢ 630E-05 ¢ 1.10E-01 ¢ 1.30E-02 ¢
Furmecyclox 60568050 3.00E-02 2 20E+00 ¢ 210E-01 ¢ 110E-01 ¢ 1.90E+02 ¢ 2 10E+01 ¢
Glufosinate-ammonium 77182822 | 4.00E-04 1 50E+01 v 1.50E+00 n 540E-01 » 8.20E+02 w 3 10E+01 ~
Glycidaldehyde 765344 | 4.00E-04 » 286E-04 » 1.50E+01 » 1.00E+00 n 5.40E-01 » 8.20E+02 » 310E+01 »
Glyphosate 1071836 | 1.00F-01 370E+03 v 3.70E402 n 1.40E+02 w 2.00E+05 w 780E+03 w
Haloxyfop-methyl 69806402 | 5.00E-05 1.80E+00 n 1.80E-01 » 6.80E-02 1.00E4+02 w 3.90E+00 w
Harmony 79277273 § 1.30E-02 470E+02 v 4.70E+01 » 1.80E+01 w 2.70E+04 » 100E+03 n
HCH (alpha) 319846 6.30E+00 + 6.30E+00 1.10E-02 ¢ 9.90E-04 ¢ 5.00E-04 c 9.10E-01 ¢ 1.00E-01 ¢
HCH (beta) 319857 1.80E+00 « 1.80E+00 3.70E-02 ¢ 3.50E-03 ¢ 180E-03 c 3.20E+00 ¢ 350€-01 c
HCH (gamma) Lindane 58899 | 3.00E-04 1.30E+00 w 520E-02 ¢ 4.80E-03 ¢ 240E-03 c 4 40E+00 ¢ 4.90E-01 ¢
HCH-technical 608731 1.80E+00  1.79E+00 370E-02 ¢ 3.50E-03 ¢ 1.80E-03 c 3.20E+00 ¢ 3.50E-01 ¢
Heptachlor 76448 | 5.00E-04 . 4.50E+00 1 4.55E+00 2.30E-03 ¢ 1.40E-03 ¢ 7.00E-04 c 1.30E+00 ¢ 1.40E-01 ¢
Heptachlor epoxide 1024573 | 1.30E-05 9.10E+00 1+ 9.10E+00 120E-03 ¢ 6.90E-04 ¢ 3.50E-04 c 6.30E-01 ¢ 7.00E-02 ¢
Hexabromobenzene 87821 | 2.00£-03 ®{ 1.20E+01 » 7.30E+00 » 2.70E+00 4.10E+03 » 1.60E+02 w
Hexac| nro_bcnzene 118741 | 8.00E-04 1.60E+00 1+ 161E+00 + [® 6.60E-03 ¢ 3.90E-03 ¢ 2.00E-03 ¢ 360E+00 ¢ 4.00E-01 ¢
Hexa{ hutadiene 87683 | 2.00E-04 « 7. 1 7.70E-02 « [R]] 140E-01 ¢ 8.10E-02 ¢ 4.00E-02 ¢ 7.30E+01 { JE%#OO c
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Sources: I=IRIS H=HEAST A=HEAST altemale W=Withdrawn from IRIS or HEAST Basis - C=carcinogenic effects
E=EPA-NCEA Regional Support provisional value O=Other EPA documents. N=non-carcinogenic effects
Risk-Based Concentrations
\% Tap Ambicnt Soil Ingestion

RiDo RiDi CPSo CPSi 0 Water Air Fish Industrial Residential
Contaminant CAS meg/kg/d | mgke/d | kgdmg | kgd/mg |C ng/L pg/m3 mg/kg mg/kg mg/kg
Hexachlorocyclopentadiene 77474 ) 700E-03  2.00E-05 n X| 150E-01 » 7.30E-02 v 9.50E+00 1.40E+04 w 5.50E+02 n
Hexachlorodibenzo-p-dioxin mixture 19408743 6.20E+03 1 4 55E+03 . 110E-05 ¢ 140E-06 ¢ 5.00E-07 c 9.20E-04 ¢ 1.00E-04 ¢
Hexachloroethane 67721 ] 1.00E-03 1.40E-02 + 140E-02 \ X 750E01 ¢ 4.50E-01 ¢ 230E-01 ¢ 4.10E+02 ¢ 4 60E+01 ¢
Hexachlorophene 70304 | 3.00E-04 1.10E+01 »  1.10E+00 n 4.10E-01 6.10E+02 w 2.30E+01
Hexahydro-1,3,5-trinitro-1,3,5-triazine 121824 | 3.00E-03 1.10E-01 6.10E-01 ¢ 5.70E-02 ¢ 290E-02 c 5.20E+01 ¢ 580E+00 ¢
1,6-Hexamethylene diisocyanate 822060 2.86E-06 100E-01 » 1.00E-02 » 0.00E+00 0.00E+00 0.00E +00
n-Hexane 110543 | 6 00E-02 v 5.71E-02 ®| 350E+02 w 2.10E+02 v 8.10E+01 n 1.20E+05 «w 4 70E403 w
**2_}lexanone 73663715 ] 4.00E-02 1506403 v 1.50E+02 » 540E+0t n 8.20E+04 w 3 10E+03 w
Hexazinone 51235042 | 3 30E-02 . 1206+03 v 1.20E+02 n 4.50E+01 6.70E+04 ~ 2.60E+03 »
Hydrazine, hydrazine sulfate 302012 3.00E+00 1 1.71E+01 220E-02 ¢ 3J.70E-04 ¢ 1.10E-03 c 1.90E+00 ¢ 2.10E-01 ¢
Hydrogen chloride 7647010 571E-03 « 210E+02 »  2.10E+01 » 0.00E+00 0.00E+00 0.00E+00
Hydrogen sulfide 7783064 | 3.00E-03 + 2.85E-04 110E+02 » 1.00E+00 n 4.10E+00 w 6.10E+03 w 2.30E+02
Hydroguinone 123319 | 4.00E-02 w 150E+03 » 150E+02 n 540E+01 w 8.20E+04 w 310E+03 w
Imazalil 35554440 | 1.30E-02 470E+02 v 4.70E+01 n 1.80E+01 n 2.70E+04 w 1.00E+03 ~
Imazaquin 81335377 | 2.50E-01 910E+03 » 9.10E+02 w 3.40E+02 w 510E+05 w 2.00E+04 »
Iprodione 36734197 | 4.00E-02 . 150E+03 » 1.50E+02 w 5.40E+01 w 8.20E+04 w 3.10E+03 w
fron 7439896 | 3.00E-01 € 110E+04 « 1.10E+03 w 4.10E+02 w 6.10E+05 w~ 230E+04 w
Isobutano) 78831 | J.00E-01 x| 180E+03 n 1.10E+03 » 4.10E+02 w 6.10E+05 w 2.30E+04 w
Isophorone 78591 | 2.00E-01 9.50E-04 7.10E+01 ¢ 6.60E+00 ¢ 3.30E+00 c 6.00E+03 ¢ 6.70E+02 ¢
Isopropalin 33820530 | 1.50E-02 550E+02 v  5.50E+01 n 2.00E+01 w 3 10E+04 « 1.20E+03 w
Isopropyl methyl phosphonic acid 1832548 | 1.00E-01 370E+03 v 3.70E+02 w 140E+02 2.00E+05 w 7.80E+03 w
Isoxaben 82558507 | 5.00E-02 180E+03 » 1.80E+02 » 6.80E+01 w 1.00E+05 w 3.90E+03 w
Kepone 143500 1.80E+01 ¢ 370E-03 ¢ 350E-04 ¢ 180E-04 ¢ 3.20E-01 ¢ 3.50E-02
Lactofen 77501634 | 2.00E-03 7.30E+01 & 7.30E+00 n 2.70E+00 w 4.10E+03 w~ 1.60E+02
Linuron 330552 | 2.00E-03 . 730E+01 v« 7.30E+00 » 2.70E+00 w 4.10E403 » 1 60E+02 n
Lithium 7439932 | 2.00E-02 ¢ 7.30E402 v 7.30E+01 n 2.70E+01 w 4.10E+04 1.60E+03 w
L.ondax 83056996 | 2.00E-01 7.30E+03 v 7.30E+02 n 2.70E+D2 n 4.10E+05 w 1.60E+04 w
Malathion 121755 | 2.00E-02 . 7.30E+02 v 7.30E+01 & 2.70E+01 w 4 10E+04 « 1.60E+03 n
Maleic anhydride 108316 | 1.00E-01 370E+03 v 3.70E+02 n 140E+02 » 2.00E+05 7.80E+03 w
Maleic hydrazide 123331 ] 5.00E-01 1.80E+04 v 1.80E+03 ~ 6.80E+02 w 1.00E+06 »~ 3.90E+04 «
Malononitrile 109773 | 2.00E-05 w 7.30E-00 » 7.30E-02 » 2.70E-02 n 4.10E+01 w 1.60E+00 w
Mancozeb 8018017 § 3.00E-02 w 1.10E+03 v 1.10E+02 5 4.10E+01 ~ 6.10E+04 w 230E+03 w
Maneb 12427382 | 5.00E-03 . 1.80E+02 » 1.80E+01 » 6.80E+00 n 1.00E+04 w 390E+02
Manganese and compounds 7439965 | 2.30E-02 « 1.43e-05 . 8.40E+02 v  5.20E-02 » 3.10E+01 n 4.70E+04 ~ 1.80E+03 w
Mephosfolan 950107 | 9.00E-05 w A30E+00 v 3.30E-01 » 1.20E-01 n 1.80E+02 w 7.00E+00 w
Mepiqual chloride 24307264 | 3.00E-02 110E+03 » 1.10E+02 » 4.10E+01 w 6.10E+04 w 2.30E+03 w
Mercuric chloride 7487947 | 3.00E-04 110E+01 » 1.10E+400 & 4.10E-01 w 6. 10E+02 2.30E+01 w
Mercury (inorganic) 7439976 | 3.00E-04 w B.57E-05 . 1.10E+01 »  3.10E-01 » 4.10E-01 w 6.10E+02 « 2 30E+01 w
Mercury {methyl) 22967926 | 1.00E-04 . 370E+00 » 3.70E-01 » 140E-01 2 00E+02 w~ 7.80E+00
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Sources: I=IRIS H=HEAST A=HEAST alternate W=Withdrawn from IRIS or HEAST Basis - C=carcinogenic effects
E=EPA-NCEA Regional Support provisional value O=Qther EPA documents. N=non-carcinogenic effects
Risk-Based Concentrations
A% Tap Ambient Soii ingestion

RiDo RDi CPSo CPSi (9] Water Air Fish Industrial Residential
Contaminant CAS mg/kg/d mg/kg/d kg-d/mg kg-dmg | C pg/L pg/m3 mg/kg mg/keg meg/kg
Merphos 150505 | 3.00E-05 110E+00 v  1.10E-0f n 4.10E-02 » 6.10E+401 2.30E+00 w
Merphos oxide 78488 | 3 00E-05 1.10E+00 ~ 1.10E-01 » 4.10E-02 » 6.10E+01 w 2.30E+00 w
Metalaxyl 57837191 | 6 00E-02 220E+03 v 2.20E+02 N B8.10E+01 w 1.20E+05 w 4.70E+03 w
Methacrylonitrile 126987 | 1.00E-04 « 2.00E-04 a 370E+00 »  730E-01 » 140E-01 n 200E+02 w~ 7.80E+00 »
Methamidophos 10265926 § 5.00E-05 | 1.80E+00 ~ 1.80E-01 » 6.80E-02 n 1.00E+02 w 3.90E+400 »
Methanol 67561 § 500E-01 iB80E+04 & 1.BOE+D3 N 6.80E+0Z w 1.00E+06 w 3.90E+04 w
Methidathion 950378 | 100E-03 370E+01 v 3.70E+00 & 1.40E+00 w 200E+03 7.80E+01 w
Methomyl 16752775 { 2 50E-02 9 10E+02 v  9.10E+01 » J40E+01 N 5.10E+04 » 2.00E+03 w
Methoxychlor 72435} 500E-03 180E+«02 » 180E+0% » 6.80E+00 100E+04 « 390E+02 «
2-Mecthoxyethanol acctate 110496 | 2 OOE-03 A 730E+01 » 7 30E+00 n 270E400 w 4 10E+03 w 1.60E+02 w
2-Methoxyethanol 109864 | 100E-03 » 571E-03 370E+01 v 2 10E+01 ~ 1.40E+00 200E+03 » 7.80E+401 w
2-Methoxy-3-nitroaniline 99592 4 60E-02 w 1 50E+00 ¢ 140E-01 ¢ 6.90E-02 ¢ 1.20E+02 1.40E+401 ¢
Methyl acetate 79209 | 1.00E+00 w 370E+404 v J3.70E+03 » 1.40E+03 w 1.00E+06 w 7.80E+04 w
Methyl acrylaie 96333 | 3.00E-02 1.10E+03 n  1.10E+0Z » 4.10E+01 n 6.10E+04 w 2.30E+03 »~
2-Methylaniline hydrochloride 636215 1.80E-01 « 370E-01 ¢ 3.50E-02 ¢ 180E-02 c 3.20E401 c 350E+00 c
2 Methylaniline 95534 2.40E-01 w 280E-01 ¢ 260E-02 ¢ 1.30E-02 c 2.40E+01 ¢ 2.70E+00 ¢
Methy! chlorocarbonate 79221 1 1.00E+00 w 370E+04 w3 70E+03 » 140E+03 » 1006406 » 7.80F+04 »
4-(2-Mcthyl-4-chlorophenoxy) butyric acid 94815 | 100E-02 370E+02 »  3.70E+01 » 1.40E+01 » 200E+04 w 7.80E402
2-Methyl-4-chlorophenoxyacetic acid 94746 | 500E-04 . 1B0E+01 » 1.B0E+00 » 6.BOE-01 w 1.00E+03 » 3 90E+01 »
2-(2-Methy|—|4-ch|0r0phcn0xy)pr0pi0nica 93652 | 1.00E-03 . 370E+01 & 3.70E+400 & 1.40E+00 w 2 00E+03 w 7.80E+01 w
Methy{cyclohexane 108872 8.57E-01 w 310E+04 & 3.10E+03 w 0.00E+00 0 00E+00 0 00E+00
Methylene bromide 74953 | 1.00E-02 a X] 6.10E+01 n 3.70E+D1 ~ 1.40E+01 ~ Z2U00E+04 ~ 7.80E+02 ~
Methylene chloride 75092 | 6.00E-02 «+ B857E-01 v 750E-03 «+ 1.64E-03 1 X| 4.10E+00 ¢ 3.80E+00 ¢ 4.20E-01 ¢ 7.60E+02 ¢ 8.50E+01 ¢
4,4'-Methylene bis(2-chloroaniline) 101144 | 7.00E-04 w 1.30E-01 v 1.30E-01 « 520E-01 ¢ 4.80E-02 ¢ 240E-02 c 4 40E+01 ¢ 4.90E+00 ¢
4 4'-Methylenehisbenzeneamine 101779 2.50E-01 w 270E-0Y ¢ 250E-02 ¢ 130E-02 ¢ 2306401 ¢ 2.80E+00 ¢
4.4'-Methylene bis(N,N'-dimethylaniline 101611 4 60E-02 . 1.50E+00 ¢ 1.40E-01 ¢ 6.90E-02 ¢ 1.20E+02 ¢ 1.40E+01 ¢
4,4'-Mcthylenediphenyl isocyanate 101688 5.71E-06 ®| 350E-02 w 210E-02 » 0.00E+00 0.00E+00 0.00E+00
Methyi ethyl ketone 78933 | 6.00E-01 « 286E-01 « 1.90E+03 « 1.00E+03 v 8.10E+02 w 1.00E+06 « 4.70E+04
Methyl hydrazine 60344 1.10E+00 w 6.10E-02 ¢ 5.70E-03 ¢ 2.90E-03 c 5.20E+00 c 5.80E-01 ¢
Meihyl isobutyl ketone 108101 | 8.00E-02 w 2.29E-0Z a Z2.90E+03 n  B8.40E+01 & 1.10E+0Z w i.60E+05 w 6.30E+03 w
Methy!l methacrylate 80626 | 8.00E-02 w 290E+03 v 290E+02 v 1.10E+02 w 1.60E+05 w 6.30E+03
2-Methyl-5-nitroaniline 99558 3.30E-02 « 2.00E+00 c 190E-01 ¢ 960E-02 ¢ 1.70E+02 ¢ 1.90E+01 ¢
Methyl parathion 298000 1 2.50E.04 . Q10E400 » Q10E01 » 340E-01 u S5 10E+02 w 200E+01 w
2- Methylphcnol {o-cresol) 95487 | 5.00E-02 « 1.80E+03 v 1.80E+02 n 6.80E+01 w 1.00E+05 w 3.90E+03
3-Methyiphenol {(m-cresol) 103394 | 5.00E-02 1.80E+03 & 180E+02 n 6.B0E+01 w 1.00E405 w 3.90E+03 w
4-Methylphenol (p-cresot) 106445 | 5.00E-03 w 1.80E+02 » 1.80E+01 n 6.80E+00 1.00E+04 « 3.90E+02
Me(hyl styrene (mixture) 25013154 | 6.00E-03 a 1.14E-02 & x| 6.00E+01 n 4.20E+01 w 8.10E+00 w 1.20E+04 « 4.70E402 »
Mecthyl  ne (alpha) 88838 | 7.00E-02 { ®)] 430E+02 & 260E+02 » 9.50E+0t w  1.40E+05 « §.50E403 «
Melhyl sutyl ether (MTBE) 1634044 | 5.00E-03 ¢ 857E-01 ( 180E+02 » 3.10E+03 » 6.80E+00 » 1‘00E004_l 3.90E+02 w

=.
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Sources: I=IRIS H=HEAST A=HEAST altemate W=Withdrawn from IRIS or HEAST Basis . C=carcinogenic effacts
E=EPA-NCEA Regional Support provisional value O=Other EPA documents. N=non-carcinogenic effects
Risk-Based Concentrations
\Y Tap Ambient Soil Ingestion

RiDo RiDi CPSo CPSi 0 Water Air Fish Industrial Residential
Contaminant CAS mg/kg/d mgkeg/d | kgd/mg | kgdmg | C pg/l. pg/m3 mg/kg mg/kg mg/kg
Metolaclor (Dual) 51218452 | 1.50E-01 w 550E+03 » 5.50E+02 » 2.00E+02 w J10E+05 w 1.20E+404 «
Metribuzin 21087649 | 2 50£-02 910E+02 » 9.10E+01 » 3.40E+01 w 5.10E+04 w 2.00E+03 ~
Mirex 2385855 | 2.00E-04 . 1.80E+00 w 3 70E-02 c 3.50E-03 ¢ 1.B0E-03 ¢ 3.20E400 ¢ 3.50E-01 ¢
Molinate 2212671 | 2.00E-03 7.30E+01 »  7.30E+00 » 2.70E+00 ~ 410E+03 w 1.60E+02 w
Molybdenum 7439987 | 5.00£E-03 180E+02 v 1.80E+01 n 6.80E+00 ~ 1.00E+04 » 3.90E+02 w
Monochloramine 10599903 | 1.00E-01 . 370E+03 w 3.70E+02 n 1.40E+02 w 2.00E+05 w 7.80E+03 n
Naled 300765 { 2 00E-03 730E+01 » 7.30E+00 » 2.70E+00 w 4 10E+03 1.60E+02 w
2-Naphthylamine 91598 130e+02 € 520E-04 ¢ 4.80E-05 ¢ 240E-05 c 4 40E-02 ¢ 4.90E-03 ¢
Napropamide 15299997 | 100L 01 3706403 & 3.70E+402 v 1.40E402 w 200E+05 w 7.80£403 w
Nickel refinery dust 0 8.40E-01 0 OCE+00 7.50E-03 ¢ 0.00E+00 0.00E+00 0.00E+00
Nickel and compounds 7440020 | 2 00E-02 730E+02 v  7.30E+01 » 270E+01 4.10E+04 w 1.60E+03
Nickel subsulfide 12035722 1.70E+00 0 00E+00 3.70E-03 ¢ 0.00E+00 0.00E+00 0.00E+00
Nitrapyrin 1929824 | 1.50E-03 w 550E+01 » 550E+00 » 200E+00 w 3.10E+03 ~ 1.20E+02 w
Nitrate 14797558 | 1.60E+00 580E+04 » 580E+03 v 220E+03 w 1.00E+06 w 1.30E+05 »
Nitric oxide 10102439 | 1.00E-01 w J70E+03 »  J.70E+02 N 140E+02 w 2.00E+05 w 7.80E+03 ~
Nitrite 14797650 } 1 00E-O1 3 70E+03 v 3.70E+02 N 1.40E+02 w 2.00E+05 ~ 7.80E+03 n
2-Nitroaniline 88744 | 6 00E-05 w S5.71E-05 w 220E+00 »  210E-01 n B8.10E-02 n 1.20E+02 ~ 4.70E+00 «
3-Nitroaniline 99092 | 3.00E-03 o 110E+02 » 1.10E+01 » 4.10E+00 n 6.10E+03 ~ 2.30E+02 »
4-Nitroaniline 100016 | 3.00E-03 o 110E+02 »  1.10E+01 » 4.10E+00 w 6 10E+03 w 2 30E+02 «
Nitrobenzene 98953 | 500E-04 1+ 571E-04 & xX1| 340E+00 n 2.10E+00 m 6.80E-01 w 1.00E+03 3.90E+01 w
Nitrofurantoin 67209 | 7.00E-02 w 260E+03 v 260E+02 n 9.50E+01 n 140E+05 ~ 5.50E+03 w
Nitrofurazone 59870 150E+00 v 9.40E+00 w 450E-02 ¢ 6.70E-04 ¢ 210E-03 ¢ J80E+00 ¢ 4. 30E-01 ¢
Nitrogen dioxide 10102440 | 1 00E+00 w 3.70E+04 v 3.70E+03 » 140E+03 » 100E+06 ~ 7.80E+04 w
Nitroguanidine 556887 { 1.00E-01 370E+03 & 3J.70E+02 » 140E+02 w 2.00E405 ~ 7.80E+03 n
**4-Nitrophenol 100027 | 8.00E-03 ¢ 290E+02 v 290E+01 » 1.10E+01 » 160E+04 « 6 30E+02 w
2-Nitropropane 79469 571E-03 9.40E+00 » 210E+02 »  6.70E-04 ¢ 0.00E+00 0.00E+00 0.00E+00
N-Nitrosodi-n-butylamine 924163 540E+00 i 5.60E+00 120E-02 ¢ 110E-03 ¢ 5.80E-04 ¢ 1.10E+00 ¢ 1.20E-01 ¢
N-Nitrosodiethanolamine 1116547 2.80E+00 240E-02 ¢ 220E-03 ¢ 1.10E-03 ¢ 2.00E+00 ¢ 2.30E-01 ¢
N-Nitrosodiethylamine 55185 1.50E+02 « 1.51E+02 450E-04 ¢ 4.10E-05 ¢ 2.10E-05 ¢ 3.80E-02 ¢ 430E-03 ¢
N-Nitrosodimethylamine 62759 5.10E+01 « 4 90E+01 1.30E-03 ¢ 1.30E-04 ¢ 6.20E-05 ¢ 1.10E-01 ¢ 1.30E-02 ¢
N-Nitrosodiphenylamine 86306 4.90E-03 1.40E+01 ¢ 1.30E+00 ¢ 6.40E-01 ¢ 1.20E+03 ¢ 1.30E+02 ¢
N-Nitroso di-n-propylamine 621647 7.00E+00 960E-03 ¢ BY0E-04 ¢ 4.50E-04 ¢ 8.20E-01 ¢ 9.10E-02 ¢
N-Nitroso-N-ethylurea 759739 140E+402 u 480E-04 ¢ 450E-05 ¢ 230E-05 ¢ 410E-02 ¢ 4.60E-03 c
N-Nitroso-N-methylethylamine 10595956 2.20E+01 J10E-03 ¢ 280E-04 ¢ 140E-04 ¢ 2.60E-01 ¢ 2.90E-02 ¢
N-Nitrosopyrrolidine 930552 2.10E+00 1 2.13E+00 3.20E-02 ¢ 290E-03 ¢ 1.50E-03 ¢ 2.70E+00 ¢ 3.00E-01 ¢
m-Nitrotoluene 99081 | 2.00E-02 » 1.20E+02 n  7.30E+01 n 2.70E+01 » 4.10E+03 w 1.60E+03 «
o-Nitrotoluene 88722 | 1.00E-02 w | 610E+01 » 3.70E+01 w 140E+01 u 2.00E+04 ~ 7.80E+02 »
p-Nitrotoluene 99990 | 1.00E-02 w x| 6.10E+01 w 3J.70E+01 w 1.40E+01 w 2.00E+04 w 7.80E+02 »
Norflurazon 27314132 | 4.00E-02 150E+03 v 1.50E+02 » 540E+01 ~ 8.20E+04 310E+03 w




i2
Sources: I=IRIS H=HEAST A=HEAST alternate W=Withdrawn from IRIS or HEAST Basis . C=caicinogenic effects
E=EPA-NCEA Regional Support provisional value O=Other EPA documents. N=non-carcinogenic effects
. Risk-Based Concentrations
\Y Tap Ambient Soil Ingestion
RiDo RIDi CPSo CPSi |O| water Air Fish industrial | Residential
Contaminant CAS mg/ke/d | mghke/d | kgdmg | kgdimg |C pe/l pg/m3 mg/kg mg/kg mg/kg
NuStar 85509199 | 7.00E-04 . 260E+01 w 2~565+00 ~n 950E-01 w 1.40E+03 w 5.50E+01 »
Octabromodiphenyl ether 32536520 | 3.00E-03 110E+02 » 1.10E+01 n 4.10E+00 » 6.10E+03 » 2.30E+02 w
Uctahydro-1357-ietranitro- i 357-letrazocing 2691410 | 5.00E-02 iBOE+03 v 1.80E+0Z n 6.80E+01 w i.00E+05 w 3.90E+03 w
Octamethylpyrophosphoramide 152169 | 2.00E-03 w 7.30E+01 »  7.30E+00 n 2.70E+00 4.10E+03 « 1.60E+02
Oryzalin 19044883 | 5 00E-02 180E+03 » 180E+02 n 6.80E+01 « 1.00E+05 w 3.90E+03 ~
Oxadiazon 19866309 1 §00E-03 180E+402 v 180E401 4 §80E+00 & 1006404 3.00E+02 &
Oxamyl 231352201 2 SOE-02 910E+02 v 9 10E+01 » 3 40E+01 « 510E+04 w~ 2.00E+03 w
Oxyfluorfen 42874033 | 3 00E-03 . 110E+02 v 1.10E+01 & 4.10E+00 n 6.10E+03 w 230E+02 w
Paciobutrazol 76738620 | 130E-02 470E+02 n»  4.70E+01 n 1.80E+01 w 270E+04 ~ 1.00E+03 »
Paraquat 1910425 | 4 50E-03 160E+02 » 160E+01 n 6.10E+00 » 9.20E+03 w 3.50E+02 »
Parathion 56382 | 6.00E-03 w 220E+02Z v 2.20E+01 ~n B.10E+00 ~ 1.20E+04 w 4.706+02 ~
I’gbuldlc 1114712 | 5.00E-02 « 180E+03 » 1.80E+02 n 6.80E+01 w 1.00E+05 w 3.90E+03 ~
Pendimcthalin 40487421 | 4 00E-02 . 1.50E+03 n 1.50E+02 » 540E+01 » 8.20E+04 w 3 10E+03 w
Pentabrome-6-chlorecyclohexane 87843 230E02 & 290E+00 ¢ 270E01 ¢ 140E01 ¢ 2506102 ¢ 2.80E+01 ¢
Pentabromodipheny! ether 32534819 | 2.00E-03 . 730E+01 » 7.30E+00 » 2.70E+00 w 4.10E+03 « 1.60E+02 w
Pentachlorobenzene 608935 | 8.00E-04 . X1] 490E+00 » 2.90E+00 » 1.10E+00 ~ 1.60E+03 w 6.30E+01 w
Pentachloronitrobenzene 82688 { 3.00E-03 2.60E-01 n i3] 410E-02 ¢ 240E-02 ¢ 1.20E-02 c 2.20E+01 ¢ 2 S50E+00 ¢
Pentachlorophenol 87865 | 3.00E-02 1.20E-01 560E-01 ¢ 520E-02 ¢ 260E-02 ¢ 4 80E+01 ¢ 5.30E+00 ¢
Fermeihrin 52645531 | 500E-02 . iB0E+03 w 1.BOE+0Z w 6.80E+01 ~ i.00E+05 W 3.90E+03 ~
Phenmedipham 13684634 | 2 50E-01 910E+03 v 9.10E+02 n 3 40E+02 w 5.10E+05 « 2.00E+04 n
Phenol 108952 | 6 00E-01 . 220E+04 v  220E+03 v B.10E+02 w 1.00E+06 w~ 4.70E+04 w
m-Phenylenediamine 108452 1 8.00E-03 . 220E+402 & 220E40%1 5 B.10E400 & 1.20E+04 w 4708402 &
**o-Phenylenediamine 95545 | 6.00E-03 ¢ 4.70E-02 » 140E+00 ¢ 1.30E-01 ¢ 6.70E-02 ¢ 1.20E402 ¢ 1.40E+01 ¢
p-Phenyienediamine 106503 | 1.90E-01 w 6.90E+03 n 6.90E+02 n 2.60E+02 n 3.90E405 w 1.50E+04 «
Phenylmercuric acetate 62384 | 8.00E-05 290E+00 »  2.90E-01 & 1.10E-01 w 1.60E+02 w 6.30E+00
2-Phenylphenol 90437 1.94E-03 » 350E+01 ¢ 3.20E+00 ¢ 1.60E+00 c 3.00E+03 ¢ 3.30E402 ¢
Phoraie 258022 | 2.00E-04 v 7.30E+00 »  7.30E-0f & 2.70E-01 w 4.10E+0Z N i.60E+01 w
Phosmet 732116 | 2.00E-02 7.30E+02 »  7.30E+01 n 2.70E+01 w 4 10E+04 . ~ 1.60E+03 w
Phosphine 7803512 | 3.00E-04 « B857E-05 110E+01 »  3.10E-01 v 4.10E-01 » 6.10E+02 ~ 2.30E+01 »
Phosphoric acid 7664382 2.86E-03 1006402 ¢ 1.00E401 5 000E:00 0.00E+00 0.00E+00
Phosphorus (white) 7723140 | 2.00E-05 7.30E-01 v 730E-02 v 2.70E-02 » 4 10E+01 ~ 1.60E+00 «
p-Phthalic acid 100210 | 1.00E+00 » 3.70E+04 n 3.70E+03 ~ 1.40E+03 ~ 1.00E+06 w~ 7.80E+04 w
Phthalic anhydride 85449 | 2.00E+00 + 343E-02 w 7.30E+04 v  1.30E+402 & 2.70E+403 w 1.00E+06 w~ 1.60E+05 n
Picloram 1918021 | 7.00E-02 260E+03 v 2.60E+02 » 950E+01 w 1.40E+05 « 5.50E+03 n
Pirimiphos-methyl 28232937 | 1.00E-02 « 3.70E+02 w 3.70E+01 w 1.40E+01 w 2.00E+04 w 7.805+02 »
Polybrominated biphenyls 0| 7.00E-06 n 8.90E+00 w 760E-03 ¢ 7.00E-04 ¢ 3.50E-04 ¢ 6.40E-01 ¢ 7.20E-02 ¢
**Polychlorinated biphenyls (PCBs) 1336363 2.00E+00 + 4.00E-01 3.40E-02 ¢ 160E-02 ¢ 160E-03 ¢ 2.90E+00 ¢ 3.20E-01 ¢
Aroclor 4 12674112 | 7.00E-05 Vi 260E+00 n  260E-01 n 9.50E-02 w 140E+02 wa 5.50E+00 w
Aroclor‘_ . 11097691 | 2.00E-05 ‘L 7.30E-01 v 7.30E-02 » 2.70E-02 w 4 10E+01 "l 1.60E+00 »
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Sources: I=IRIS H=HEAST A=HEAST alternate W=Withdrawn from IRIS or HEAST Basis . C=carcinogenic effects
E=EPA-NCEA Regional Support provisional value O=0ther EPA documents. N=non-carcinogenic effects
Risk-Based Concentrations
\% ‘Fap Ambient Soil Ingestion
RiDo RiDi CPSo CPSi 0 Water Air Fish Industrial Residential

Contaminant CAS mg/kg/d | mgke/d kg'd/mg kgd/mg | C ug/l. pg/m3 mg/kg mg/kg mg/kg
Polychlorinated terphenyls (PCTs) 0 4.50E+00 ¢ 150E-02 ¢ 140E-03 ¢ 7.00E-04 ¢ 1.30E+00 c 1.40E-01 ¢
Polynuclear aromatic hydrocarbons 0 0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00
Acenaphthene 83329 | 6.00E-02 . 220E+03 v 220E+02 & B.10E+01 w 1.20E+05 w 4.70E+03 «
Anthracene 120127 | 3.00E-01 110E+04 n  1.10E+03 & 4.10E+02 » 6.10E+05 w 2.30E+04 w
**Benzfajanthracene 56553 7.30E-01 € 310E-01 € 920E-02 ¢ 200E-02 ¢ 430E-03 ¢ 7.80E+00 ¢ 8.80E-01 ¢
**Benzolb)fluoranthene 205992 730E-01 € 310E-01 ¢ 920E-02 ¢ 200E-02 ¢ 430E-03 c 780E400 ¢ 8 80E-01 ¢
**3enzofk | fluoranthene 207089 730E-02 ¢ 310E-02 ¢ " 920E-01 ¢ 200E-01 ¢ 430E02 c 7 B0E+01 ¢ 8.80E+00 c
**Benrzolalpyrene 50328 730E+00 + 310E+00 ¢ 9 20E-03 ¢ 200E-03 ¢ 430E-04 ¢ 7.80E-01 ¢ 8.80E-02 ¢
Carbazole 86748 200E-02 » 340400 ¢ 3 10E-01 ¢ 160E-O1 ¢ 290E+02 ¢ 320E+01 ¢
**Chrysene 218019 o 730603 ¢ 310E03 ¢ | 920E+00 ¢ 200E+00 ¢ 430E-01 c 780E+02 ¢ 8.BOE+01 ¢
**{Jibenz[ah]anthracene 53703 7.306+00 ¢ 3 10E+00 ¢ 920€£-03 ¢ 2.00E-03 ¢ 4 30E-04 c 7.80E-01 c 8.80E-02 ¢
Fluoranthene 206440 | 4 00E-02 150E403 8 1.50E+02 n 5.40E+01 w 8.20E404 w 3.10E+03 w
Fluorene 86737 | 400E-02 . _‘TSOE*03 n  1.50E+02 v 540E+01 w 8 20E+04 310E+03 w
**Indeno|1,2,3-cd|pyrene 193395 730E-01 ¢ 3.10E-01 ¢ 920E-02 ¢ 200E-02 ¢ 4.30E-03 c 7.80E+00 ¢ 8 80E:-01 ¢
*+2-Methylnaphthalene 91576 | 4 00E-02 & 150E+03 » 150E+02 n 540E+01 8.20E+04 » 3.10E+03 w
Naphthalene 91203 { 400E-02 w 150E+03 »  150E+02 n 540E+01 w 8.20E+04 w 310E+03 w
I'yrene 129000 } 3 00E 02 . 110E+03 v  1.10E+02 v 4 10E+01 N 6 10E+04 w~ 230E+03 »
Prochloraz 677470951 9 0DE-03 1.50E-01 450E-01 ¢ 420E-02 ¢ 210E-02 c 3B0E+DY ¢ 4 30E+00 ¢
Profluralin 26399360 | 6 00E-03 w 220E+02 w  2.20E+01 n B8.10E+00 w 120E+04 w 4 70E+02 w
Prometon 1610180 | 150E-02 . 550E+02 «  5.50E+01 » 200E+01 w 310E+04 w 1206403 »
Prometryn 7287196 | 4.00E-03 150E+02 n  150E+01 n 540E+00 ~ 8.20E+03 «w 3.10E+02 w
Pronamide 23950585 | 7 50E-02 270E+03 n 2.70E+402 w 100E+02 w 1.50E+05 w° 5.90E+03 w
Propachlor 1918167 | 1.30E-02 4 70E+02 v 4.70E+01 » 180E+D1 270E+04 w 1.00E+03
Propanil 709988 | 500E-03 . 180E+02 » 1.80E+01 » 6.80E+00 ~ 1.00E+04 390E+02 w
Propargite 2312358 | 2.060E-02 7.30E+02 v  7.30E+01 » 2.70E+01 n 4 10E+04 « 1.60E+03 »
Propargyl alcohol 107197 | 2.00E-03 7.30E+01 »  7.30E+00 v 2.70E+00 w 4.10E+03 w 160E402 w
Propazine 139402 | 2 00E-02 7.30E+402 v  7.30E+01 w 2.70E+01 n 4.10E+04 w 1.60E+03
Propham 122429 | 2.00E-02 730E+02 » 7.30E+01 w 270E+01 w 4 10E+04 1.60E+03 »
Propiconazole 60207901 | 1.30E-02 . 470E+02 v  4.70E+01 ~ 1.80E+01 n 2.70E+04 » 1.00E+03 »
**n-Propylbenzene 98066 | 1.00E-02 ¢ 1| 6.10E+01 w 3.70E+01 n 140E+01 w 200E+04 » 78B0E+02 N
Propylene glycol 57556 § 2.00E+01 w 730E+05 »  7.30E+04 » 270E+04 w 1.00E+06 « 1.00E+06 w
Propylene glycol, monoethy! ether 52125538 | 7.00E-01 u 260E+04 » 260E+03 n 950E+02 100E+06 w 550E+04 »
Propylene glycol, monomethyl ether 107982 { 7 00E-01 » 5.71E-01 260E+04 v 210E+03 n 950E402 w 1.00£+06 w 550E104 w
Propylene oxide 75569 8.57€E-03 1+ 240E-01 + 1.29E-02 2.80E-01 ¢ 490E-01 ¢ 1.30E-02 ¢ 240E+01 ¢ 2.70E+00 ¢
Pursuit 81335775 | 2.50€-01 ) 910E+03 » 9.10E+02 w 3.40E+02 w 5.10E+05 w 2.00E+04 ~
Pydrin 51630581 | 2.50E-02 9.10E+02 v 9.10E+01 n 3.40E+01 n 5.10E+04 w 2.00E+03 w
Pyridine 110861 | 1.00E-03 3.70E+01 w  3.70E+00 n 1.40E+00 w 2.00E+03 « 7.80E+01
Quinalphos 13593038 | 5.00E-04 1.80E+01 » 1.80E+00 » 6.80E-01 n 1.00E+03 3. 90E+01 w
Quinoline 91225 1.20E+01 560E-03 ¢ 5.20E-04 ¢ 260E-04 ¢ 4 80E-01 ¢ 5.30E-02 ¢
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Sources: I=IRIS H=HEAST A=HEAST alternate W=Withdrawn from IRIS or HEAST Basts = C=carcinogenic effects
E=EPA-NCEA Regional Support provisional value O=0Other EPA documents. N=non-carcinogenic effects
Risk-Based Concentrations
v Tap Ambient Soil Ingestion
RiDo RiDi CPSo CPSi 0 Water Air Fish Industrial Residential

Contaminant CAS mg/ke/d mg/kg/d kg-d/mg kgd/mg | C ug/l. pg/m3 mg/kg mg/kg mg/kg
Resmethrin 10463868 | 3.00E-02 . 110E+03 v 1.10E+02 & 4.10E+01 w 6.10E+04 2.30E+03 »
Ronnel 299843 | 500E-02 w 180E+03 » 1.B80E+02 n 6.80E+01 w 1.00E+05 w 3.90E+03 w
Rotenone 83794 | 4 00E-03 . 150E+02 » 150E+01 » 540E+00 8.20E403 w~ 3 10E+02 w
Savey 78587050 | 2 50E-02 910E+02 v 9.10E+01 n 3 40E+01 w 510E+04 « 2 00E+03 «
Selenious Acid 7783008 | 500E-03 . 180E+02 v 180E+01 ~ 6.80E+00 1.00E+04 3.90E+02 »
Selenium 77824921 500E-03 180E+02 » 1.B0E+01 n 6.80E+00 ~ 1.00E+04 w~ 3 90E+02 w
Selenourca 630104 | 500E-03 w 180E+02 ~ 180E+01 » 6.80E+00 w 1.00E+04 « 390E+02
Sethoxydim 74051802 | 9 00E-02 . 330E+03 v 3 30E+02 » 120E+02 » 1 80E+05 w~ 7.00E+03 »
Silver and compounds 7440224 | 500E-03 180E+02 v  1.B0E+01 ~ 6.B0E+00 ~ 1.00E+04 390E+02 w
Simazine 122349 | 500E-03 1 20E-01 w 560E-01 ¢ 520E-02 ¢ 260E-02 c 4 80E+01 ¢ 530E+00 c
Sodium azide 26628228 | 4 00E-03 . 150E+02 v  1.50E+01 N 5.40E+00 ~ 8.20E+03 3 10E+02 n
Sodium diethyldithiocarbamate 148185 | 3 D0E-02 2 70E-01 w 250E-001 ¢ 230E-02 ¢ 1.20E-02 c 2.10E+01 ¢ 2.40E+00 ¢
Sodium fluoroacetate 62748 | 2 00E-05 730E-01 n 730E-02 » 270E-02 & 410E+01 ~ 1.60E+00 »
Sodium mectavanadate 13718268 | 100E-03 w 370E+01 v 370E+00 ~ 1.40E+00 n 200E+03 w 7.80E+01 «
Strontium, stable 7440246 | 6.00E-01 . 220E+04 v 220E+03 n B.10E+02 n 100E+06 w 4. 70E404 w
Strychnine 57249 | 3 00E-04 . 1.10E+01 ~ 1.10E+00 » 4.10E-01 » 6.10E+02 w 2.30E+01 w
Styrene 100425 | 2 00E-01 « 2.86E-01 [X1] 160E+03 n 1.00E+03 n 2.70E+02 w 410E+05 w 1.60E+04 w
Systhane 88671890 | 2 50E-02 9 10E+02 v 9.10E+01 ~ 3.40E+01 w 5.10E+04 w 2.00E+03 ~
*+2.3,7.8-TCDD (dioxin) 1746016 1.50E+05 v 150E+05 » 450E-07 ¢ 420E-08 ¢ 000E+00 c 380E-05 ¢ 4 30E-06 c
Tebuthiuron 340141811 7.00E-02 260E+03 v 2.60E+02 n 9.50E+01 w 140E+05 w 5.50E+03 w
‘Temephos 3383968 | 2.00E-02 » 730E+02 v 7.30E+01 n 2 70E+01 w 4 10E+04 « 160E+03 w
Terbucil 59025121 1.30E-02 470E+02 v 4.70E+01 & 1.80E+01 n 2.70E+04 1.00E+03 w
Terbufos 13071799 | 2 50E-05 w 910E-01 »  910E-02 n 3.40E-02 n 510E+01 w 200E+00 w
Terbutryn 886500 | 1.00E-03 , 370E+0t » 3.70E+00 n 1.40E+00 n 200E+03 ~ 7.80E+01 w
1,2,4,5-Tetrachlorobenzene 95943 1 3.00E-04 . X1| 180E+00 » 1.10E+00 n 4.10E-01 w 6.10E+02 w 2.30E+01 N
1,1,1,2-Tetrachloroethane 630206 | 3.00E-02 260E-02 «+ 259E-02 + @ 410E-01 ¢ 240E-01 ¢ 1.20E-01 ¢ 2.20E+02 ¢ 2. 50E+01 ¢
1,1,2,2-Tetrachloroethane 79345 200E-01 « 203E-01, | 520E-02 c 310E-02 ¢ 160E-02 ¢ 290E+01 ¢ 3.20E+00 ¢
Tetrachloroethylene (PCE) 127184 § 1.00E-02 . 520E-02 ¢ 203E-03 ¢ [xI|] 110E+00 ¢ 3.10E+00 ¢ 6.10E-02 ¢ 1.10E+02 ¢ 1.20E+01 ¢
2,3,4,6-Tetrachlorophenol 58902 | 3.00E-02 110E+03 n  1.10E+02 n 4.10E+01 w 6.10E+04 » 2.30E+03 w
p,a,a,a- I'etrachlorotolucne 5216251 2.00E+01 w x] 530E-04 ¢ 3.10E-04 ¢ 160E-04 ¢ 290E-01 ¢ 3.20E-02 ¢
Tetrachlorovinphos 961115 | 3.00E-02 , 2.40E-02 w 2.80E+00 ¢ 2.60E-D1 ¢ 1.30E-0f ¢ 2.40E+02 ¢ 2.70E+01 ¢
Tetracthyldithiopyrophosphate 3689245 | 5.00E-04 * 180E+01 » 1.80E+00 n 6.80E-01 1.00E+03 » 3.90E+01 »
Tetraethyl lead 78002 | 1.00E-07 J70E-03 » J.70E-04 v 140E-04 » 2.00E-01 ~ 7.80E-03 ~
1,1,1,2-Tetrafluoroethane 811972 1 2.29E+01 X} 140E+05 » 8.40E+04 w 0.00E+00 0.00E+00 0.00E+00
Thallic oxide 1314325 | 7.00E-05 w 260E+00 » 2.60E-01 » 9.50E-02 w 1.40E+02 «w 550E+00 w
Thallium 0 0.00E+00 0.00E+00  0.00E+00 0.00E+00 0.00E+00
Thallium acctate 563688 | 9.00E-05 330E+00 » 3.30E-01 » 1.20E-01 w 1.80E+02 w 7.00E+00 w
'I"halliu‘ honate 6533739 | 8.00E-05 . 290E+00 »  290E-01 » 1.10E-01 & 1.60E+02 » 6.30E+00 ~
Thalliu®. ..oride 7791120 | 8.00E-05 ( 290E+00 » 290E-01 » 1.10E-01 w 1.60E+402 -( 6.30E+00 »
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Sources: I=IRIS H=HEAST A=HEAST alternate W=Withdrawn from IRIS or HEAST Basis - C=carcinogenic effects
E=EPA-NCEA Regional Support provisional value O=Other EPA documents. N=non-carcinogenic effects
i Risk-Based Concentrations
v Tap Ambient Soil Ingestion
RiDo RiDI CPSo CPSi 0 Water Air Fish Industrial Residential
Contaminant CAS meg/ke/d mg/kg/d kg-d/mg kg-d/mg | C ng/l. pg/m3 mg/kg mg/kg mg/kg ‘
Thallium nitrate 10102451 | 9.00E-05 3 30E+00 w 3.30E-01 » 1.20E—6-1—N 1.80E+02 w 7.00E+00 ~
‘Thallium sclenite 12039520 | 9 00E-05 w 3.30E+00 ~ 330E-01 v 120E-01 & 1 80E+02 w 700E+00 »
Thallium sulfate 7446186 | 8 00E-05 290E+00 w 2.90E-01 v 1.10E-01 w 1.60E+02 w 6.30E+00 ~
Thiobencarb 28249776 | 1.00E-02 370E+02 » 3.70E+01 & 1.40E+01 n 200E+04 w 7 80E+02 ~
2-('Thiocyanomethylthio)-benzothiazole 21564170 | 3 00E-02 w 110E+03 n  1.10E+02 » 4.10E+01 n 6.10E+04 w 2.30E+03
Thiofanox 39196184 § 3.00E-04 n 110E+01 » 1.10E+00 v 4 10E-01 N 6.10E402 w~ 230E+01 »
Fhiophanate-methyl 23564058 | B 00E-02 . 290E+03 »  290E+02 v 1.10E+02 » 1.60E+05 w 6.30E+03 ~
Thiram 137268 | 500E-03 180E+02 v 180E+01 v 6.80E+00 w 1.00E+04 w 3 90E+02 »
lin and compounds 0} 600E01 n 220404 n 2.20E+03 & B.10E+02 1 00E+06 w 470E+04
** Titanium 7440326 | 4 00E+00 ¢ B60E-03 € 150E+05 »  3.10E+01 » 540E+03 n 1.00E+06 w~ 310E+05 w
** Titanium dioxidc 13643677 | 4 00E+00 ¢ B860E-03 ¢ 150E+05 v 3 10E+01 & 540E+03 » 1.00E+06 ~ 3 10E+05 w
Tolucne 108883 1 2.00E-01 + 114E-01 . X 750E+02 v 420E402 v 2.70E+02 w 410E+05 160E+04 n
Toluene-2,4-diamine 95807 3.20E+00 w 210E-02 ¢ 200E-03 ¢ 990E-04 1.80E+00 ¢ 2.00E-01 ¢
Tolucne-2,5-diamine 95705 | 6 00E-01 = 220E+04 n 220E+03 » B8.10E+02 w 1.00E+06 N 4.70E+04 w
loluene-2,6-diamine 823405 | 2.00E-01 w 7.30E+03 n 7.30E+02 & 2.70E+02 ~ 4 10E405 ~ 1.60E+04 ~
p-Toluidine 106490 1.90E-01 n 3.50E-01 ¢ 3.30E-02 ¢ 1.70E-02 c 3.00E+01 ¢ 3.40E+400 ¢
Toxaphene 8001352 1.10E+00 + 1.12E+00 . 6.10E-02 ¢ 560E-03 ¢ 2.90E-03 ¢ 5.20E+00 ¢ 580E-01 ¢
Fralomethrin 66841256 | 7.50E-03 270E+02 & 270E+01 ~ 1.00E+01 w 150E+04 w~ 590E+02
‘Triallate 2303175 ] 130E-02 . 470E+02 N  470E+01 & 1.80E+01 w 270E+04 « 1.00E+03 w
Triasulfuron 82097505 | 1.00E-02 . 370E+02 » 3.70E+01 n 1.40E+01 w 2.00E+04 7.80E+02
1,2,4-Tribromobenzene 615543 | 5.00E-03 [X1] 3.00E+01 » 1.80E+01 n 6.80E+00 w 1.00E+04 w 390E+02
T'ributyltin oxide (TBTO) 56359 | 3.00E-04 110E+01 &~ 1.10E+00 & 4.10E-01 w 6.10E+02 w 2 J0E+01 ~
2,4,6-Trichloroaniline hydrochloride 33663502 2.90E-02 w 230E+00 ¢ 220E-01 ¢ 110E-01 ¢ 200E+02 ¢ 2 20E+01 ¢
2,4,6-Trichloroaniline 634935 3.40E-02 w 200E+00 ¢ 180E-01 ¢ 9.30E-02 ¢ 170E+02 ¢ 190E+01 ¢
1,2.4-Trichlorobenzene 120821} 1.00E-02 + 571e-02 n i 190E+02 » 2 10E+02 » 140E+01 n 200E104 7 80E+02 ~
** 1.1, - Trichlorocthane 71556 | 2.00E-02 ¢ 286E-01 w (X1{ 540E+02 » 1.00E+03 n 270E+01 n 4.10E+04 ~ 1.60E+03 w
1,1.2-Irichlorocthane 79005 | 4 00E-03 570E-02 « 560E-02 + X 1.90E-01 ¢ 110E-01 ¢ 550E-02 ¢ 1.00E+02 ¢ 110E+01 ¢
Trichloroethylene (TCE) 79016 | 6.00E-03 ¢ 110E-02 w 6.00E-03 ¢ [XI] 160E+00 ¢ 1.00E+00 ¢ 290E-01 ¢ 5.20E+02 ¢ 580E+01 ¢
Trichlorofluoromethane 75694 | 3.00E-01 « 200E-01 a ] 130E+03 » 7.30E+02 n 4.10E+02 » 6.10E+05 » 2 30E+04 w
2.4,5-Trichlorophenol 95954 | 1.00E-01 370E+03 v 3.70E+02 v 140E+02 » 2.00E+05 w 780E+03 w
2,4,6-Trichlorophenol 88062 1.10E-02 + 1.09E-02 6 10E+00 ¢ 570E-01 ¢ 2.90E-01 ¢ 5.20E+402 ¢ 580E+01 ¢
2,4,5-Trichlorophenoxyacetic acid 93765 | 1.00E-02 370E+02 » 3.70E+01 n 1.40E+01 w 2.00E404 w 7.80E+02 w
2-(2,4,5-Irichlorophenoxy )propionic acid 93721 | 8.00E-03 290E+02 » 2.90E+01 w 1.10E+01 1.60E+04 » 6.30E+02
1,1,2-Trichloropropane 598776 | 5.00E-03 . X1] 300E+01 » 1.80E+01 » 6.80E+00 » 1.00E+04 « 390E+02 w
1,2,3-Trichloropropane 96184 | 6.00E-03 7.00E+00 n ® 150E-03 ¢ B.90E-04 ¢ 4.50E-04 c 8.20E-01 ¢ 9.10E-02 ¢
1,2,3-Trichloropropene 96195 | 5.00E-03 n 300E+01 v  1.80E+01 & 6.80E+00 n 1.00E+04 » 3.90E+02 »
1,1,2-Trichloro-1,2,2- trifluoroethane 76131 | 3.00E+01 + 857E+00 x| 590E+04 » 3.10E+04 & 4.10E+04 » 1.00E+06 w 1.00E+06 w
Tridiphane 58138082 | 3.00E-03 . 110E+02 » 1.10E+01 » 4.10E+00 » 6.10E+03 « 2 30E+02 ~
I'riethylamine 121448 200E-0) 7.30E+01 » 7.30E+00 » 0.00E+00 0.00E+00 0.00E+00
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Sources: 1=IRIS H=HEAST A=HEAST aiftemate W-=Withdrawn from IRIS or HEAST Basis . C=carcinogenic effects
E=EPA-NCEA Regional Support provisional value O=Other EPA documents 7 NE N=non-carcinogenic effects -
Risk-Based Concentrations
Vv Tap Ambient Soil Ingestion

RfDo RIDi CPSo CPSi 0 Water Air Fish Industrial Residential
Contaminant CAS mg/ke/d | mgke/d | kgd/mg | kgdmg |C pg/L pg/m3 mg/kg mg/kg mg/kg
Trifluralin 1582098 | 7.50£-03 7.70E-03 B8.70E+00 ¢ 8.10E-01 ¢ 4.10E-01 ¢ 740E+4+02 c 8.30E+401 ¢
**1,2,4-Trimethylbenzene 95636 | 500E-02 ¢ 170E-03 ¢ x| 120E+01 n 6.20E+00 ~ 6.80E+01 w 1.00E+05 w 3.90E+03 n
**#1,3,5-Trimethyibenzene 108678 | 500E-02 ¢ 1.70E-03 ¢ x| 120E+01 v ©.20E+00 » 6.80E+01 i00E+05 w 3.90E+03 w
Trimethyl phosphate 512561 3.70E-02 1.80E+00 ¢ 1.70E-01 ¢ B8.50E-02 ¢ 1.50E+02 ¢ 1.70E401 ¢
*#41,3,5-Trinitrobenzene 99354 | 3.00E-02 ¢ 110E+03 » 1.10E+02 n 4.10E+01 w 6.10E+04 w 2.30E+03 w
Trinitrophenylmethylnitramine 479458 | 1.00E-02 « 370E+02 & J70E+401 » 140E401 o 2.00E+04 7.80E402 »
2,4,6-Trinitrotoluene 118967 | 500E-04 . 3.00E-02 | 2 20E+00 ¢ 210E-01 ¢ 110E-01 ¢ 1.90E+02 ¢ 2.10E+01 ¢
Uranium (soluble salts) 7440611 | 3 00E-03 110E+02 » 1.10E+01 » 4.10E+00 » 6.10E+03 ~ 2.30E+02 »
Vanadium 74406221 700E 03 w 260E+02 v 260E+01 v 9.50E+00 w 140E+04 w 5 50E+02 w
Vanadium pentoxide 1314621 { 9.00E-03 | 330E+02 & 3.30E+01 w 1.20E+01 w 1.B0E+04 » 7.00E+02
Vanadium sulfate 36907423 | 2.00E-0Z w 730E+02 & 7.30E+01 v 2.70E+01 w 4 i0E+04 w~ 1.60E+03 ~
Vernam 1929777 | 100E-03 | 370E+01 w  3.70E+00 w 1.40E+00 » 2006403 w  7.80E+01 n
Vinclozolin 50471448 | 2.50£-02 910E+02 v 9.10E+01 » 3.40E+01 w 510E+04 w 2.00E+03 w
Vinyl acetate 108054 ; 1.00E+00 » S571E-02 370E+04 v 210E+02 w 140E+03 w 100E+08 7 80E+04 &
Vinyl bromide 593602 B.57E-04 x| 520E+00 » 3.10E+00 » 0.00E+00 0.00E+00 0.00E+00
Vinyl chloride 75014 1.90E+00 v 3.00E-01 v ® 190E-02 ¢ 210E-02 ¢ 1.70E-03 c 3.00E+00 ¢ 3.40E-01 ¢
Warfarin 81812 | 3.00E-04 . 1 10E+01 » 1.10E+00 » 4.10E-01 m 6.10E+02 « 2.30E+01 »
m-Xylene 108323 | 2.00E+00 w [XI| 1.20E+04 v 7.30E403 n 2.70E+03 w 1.00E+06 w 1.60E+05 w
o-Xyiene 95476 | 2.00E+00 » @| 120E+04 v T7.30E+03 » 2.70E+03 w i.00E+06 ~ 1.60E+05
p-Xylene 106423 x1] 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Xylene (mixed) 1330207 | 2.00E+00 = 1.20E+04 v 7.30E+03 n 2.70E+03 n 1.00E+06 1.60E+05 ~
Zinc 7440666 | 3.00E-01 . 110E+04 v 110E+03 » 4.10E+02 6.10E+05 w 230E+04
Zinc phosphide 1314847 | 3.00E-04 1.10E+01 » 1.10E+00 n 4.10E-O1 w 6.10E+02 w 2.30E401 n
Zineb 12122677 ] S00OE-02 . 1.80E+03 » 1.80E+02 n 6.80E+01 w 1.00E+05 w 3 90E+03 w
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FEDERAL WATER QUALITY CRITERIA



ATTACHMENT 1
FEDERAL WATER QUALITY CRITERIA

A : 3 J o : 0
. FRESHWATER SALTWATER  HUMNAN ABALTS
: : ' (107 risk for carcinogens’
© Criterton Criterion  Criterien Criterion For Consumption of:
' Maximum  Continuous : Maximum  Continuous .  Water & Organisws
(¢) COMPOUND CAS + Conc. Conc.  Conc. Conc. ! Organisms Only
Number : (ug/L) {ug/L) v (ug/l) {ug/L) Vo (wg/l) (ug/L)
: 81 82 € c2 : 0l 02
| Antimony 7440360 ! : : : 14 ¢ 4300 ¢
2 Arsenic 7440382 ¢ 360 190 ! 69 ° KT 0.018 ¢+t 0.1¢ *t
3 Berylliua 7440417 @ : ' 0.0076 t 0.131 t
4 Cadmiua 7440439 ¢ 3.9 ** 1.1 ¢ 43 3.3 | 10 ¢ 170 ¢
52 Chromium (i1D) T440473 ¢ 1700 ** 210 *+* ' 33000 * 670000 *
5 Chrosium (V) 7440473 | 16 11 ! 1100 0 170 ¢ 3400 ¢
6 Copper 7440508 | - 18 ** 12 ¢* ! 2.9 2.9 1300 ¢
7 Lead 7439921 g2 ¢ 3.2 0 220 85 ! 50
8 Mercury 7439976 ¢ 2.4 0.012 2.1 g.025 0.14 0.15
9 Nickel 7440020 © 1400 ** 160 ** . 15 83 ! 510 ¢ 3800 ¢
10 Selenium 1782492 © 20 5 : X0 n : 104 ¢ 6800 °*
11 Silver 7440224 ¢ 4] ' 2.3 : 9] ¢
12 Thalliua 7440280 ' ' 2.0 ¢ 7.2
13 Zinc 1440666 1 120 ** 110 ** ! 95 8
14 Cyanide 57125 ! 2 5.2 : ! ] ; 700 ¢ 215000 ¢
15 Asbestos 1332214 ! ' ' 0000 {ibers/L
16 2.3.1.8-TCOD (Diox1in) 1746016 ! : 10.000000013 1 0.000000014 !
17 Acrolein 103028 H : 320 7%
18 Acrylomitrile 107131 ¢ : : 0.059 *t 0.67 ¢t
19 Benzene 71432 ¢ : ' 1.2 ¢t 7t
20 Brosoforn 75282 ! ! ! 5.7 ¢t 470 *t
21 Carbon Tetrachloride 56235 : : ' 0.25 ¢t 4.5 ¢t
22 Chlorobenzens 108907 ' ' 488
23 Chjorodibrososethane 124481 ! : ; 5.7 +f 470 *t
24 Chloroethane 7503 ! ! :
25 2-Chloroethylvinyl Ether 110758 ' : 0.032 +t 18 of
26 Chiorofors 67663 ! ! ! 5.70 *f 470 of
27 Dichlorobrososethane TS24 ! : ! 5.70 *f 470 *f
28 1.1-Dichloroethane 75343 ¢ : :
29 1.2-Dichloroethane 107062 ! : : 0.38 *t 99
30 1.1-Dichloroethy]eoe 75354 ! : : 0.057 +f 3.2 ¢
31 1.2-Dichloropeopens 79875 ! ' '
32 1.3-Dichloropropylene 542756 ! ' ' 10 1700 ¢
33 Ethylbenzene 100414 ! : : 3100 ¢ 29000 *
34 Methyl Bromide 74839 | J : 48 4000 ¢
35 Methyl Chloride 74873 ! ! ' 5.7 410 ¢t
36 Methylene Chloride 75092 ! : : 4.1+ 1600 *f
37 1.1.2.2-Tetrachloroethane 19345 ! ! ' 0.17 of 11 ¢t
38 Tetrachloroethyiene 127184 ¢ ' : 0.3 8.8
39 Toluene 108883 | ' : 10000 ¢ 300000 ¢
40 1.2-Trans-Dichloroethylene 156605 ! : ' 700 ¢ 140000 *
41 1.1.1-Trichloroethane 71556 ! : ' 3100 ¢ 170000 *
42 1.1.2-Trichloroethane 79005 ! ! ! 0.60 *t 42 ot
43 Trichloroethylene 79016 ! : : 2.1 1 8|l t
44 VYinyl Chioride 75014 ! : ! : t 525 t



i 4 L
A : : 8 o c ' 0
" FRESHWATER @ SALTWATER & HUMAN ERBAC( ™A
: ©10™ risk for carcin gy
Criterion Criterion @ Criterion Criterion tor Consumption of:

: Maxiaum - Continuous ' Maxisus  Continuous @  Water & Crganisee

(1) COMPOUND CAS ¢ Conc. Conc. + Conc. Conc. ! Organises Only
Number | (ug/L) (ug/l) v tug/l) tug/L) T (ug/l) (ug/L)

: 81 82 Y €2 : 01 02
45 2-Chlorophencl 95578 120 ¢
46 2.4-Oichlorophenol 120832 ! 93 ¢ 190 °*
47 2.4-Disethylpheno] 105679
48 2-Methyl-4.6-Dinitrophencl 534521 ! 13.4 763
49 2.4-D1n1trophencl 51285 ! 70 ¢ 14000 *
50 2-Nitrophenol 88755 |
51 4-Nitrophenol 100027 !
S2  3-Methyl-4-Chlorophenc] 59507
S3 Pentachiorophenol 87865 : 1000 ¢ 23000 *
54 Phenol 108952 ! r 4600 ¢
S5 2.+4.6-Trichlorophenol 83062 ! 12t 36t
56 Acenaphthene 8329 ! 1200 * 2700 *
S7 * Acenaphthylene 208968 ! 0.0028 t o.aail ¢t
58 Anthracene 120127 ! 0.0028 t %.0311 f
59 Benzidine 92875 ! 0.00012 *t 0.00054 *t
60 Benzo(a)Anthracene 56553 ! 0.0028 t 0.0311 ¢t
61 Benzola)Pyrene 50328 ! 0.0028 t 0.0311 !
62 3.4-Benzofluoranthene 205992 ! 0.0028 t 0 t
63 Benzo(ghi)Perylene 191242 0.0028 ! ower !
64 Benzo(k)Fluoranthene 207089 ! 0.0028 t 0.0311 !¢
65 Bis(2-Chloroethoxy)Methane 111911 |
66 B8is(2-Chloroethyl)Bther 111444 0.03] *t Log ot
67 B1s(2-Chloroisopropyl)Ether 108601 ! 1400 * {70000 *
68 Bis(2-Ethylhexyl)Phthalate 117817 ! 1.8 ¢t 5.3 ¢t
69 4¢-Brosophenyl Pheny] Ether 101553 !
70 Butylbenzyl Phthajate 85687 ! 3000 ¢ 3200 *
71 2-Chloronaphthalene 91587 !
72 4-Chlorophenyl Phenyl Ether 7005723 !
73 Chrysene 218019 ¢ 0.0028 ! ,0.0311 ¢
74 Dibenz(a.h)Anthracene 53703 ! 0.0028 !t 0.03t1 ¢
75 1.2-O1chlorcbenzene 95501 ! 2700 ¢ 17000
16 1.3-Oichlorobenzene 541731 400 2500
17 1.4-D01chiorobenzens 106467 | 00 250
78 3.3 -Dichlorobenzidise 91941 ! 0.04 ¢t 9.077 «*
73 Diethyl Phthalate 84662 | 23000 * 120000 ¢
30 Disethyl Phthalate 131113 313000 1900000
81 Di-n-Butyl Phthalate 84742 | 2700 ¢ 12000 ¢
82 2.4-0imitrotoluene 121142 ¢ 0.1 t 3yt
83 2.6-Dinitrotoluene 606202
84 Di-1-Octyl Phthalate 117840 !
35 1.2-Dipnenylhydrazine 122667 0.04] ¢t SEYIR
86 Fluoranthene 206440 42 4
87 Fluorene 86737 ! 0.0028 t 0.031
88 fexachlorodbenzene 118741 @ 0.00072 t 0 00074
89 Rexachlorobutadiene 87683 ! 0.44 ¢t 3



A : B : c : D

FRESANATER : SALTWATER : AUMAN GBALTS
: (10™ risx for carcinogens)
Criterion Criterion : Criterion Criterion for Consumption of:
. Maxisua  Continuous : HMaxisum  Continuous . Mater & Organises
() TOMPOUND CAS . Conc. Conc. ¢ Conc. Cenc. » Organises Only
Number :© (ug/L) (ug/L) ¢ (ug/l) (ug/L) C (ug/l) (ug/L)
! 81 32 : Cl C2 : D1 02
90 Hexachlorocyclopentadiene 17474 : : 242 17400 *
91 HRexachioroethane 67721 ! : ! 2.0 8.9 ot
92 Indeno(1.2.3-cd)Pyrene 193395 ! ! . ' 0.0028 t 0.0311 ¢
33 [sophorone 78891 ¢ : » ! 6900 ¢ 430000 *
94 Naphthalene 91203 ! ' ' :
95 Nitrobenzene 98953 ! ! ! 17 ¢ 1900 ¢
96 N-Nitrosodimethylamine 62759 @ - ' ' 0.00069 ¢t 8.1
97 N-Nitrosodi-n-Propylamine 621647 © : ' 0.005 ¢t 8.5 ¢t
98 N-Nitrosodiphenylamine 86306 ! 1 ; 5.0 ot 16 t
99 Phenanthrene 85018 : ! : 0.0028 1t 0.0311 t
100 Pyrene 129000 : ! : 0.0028 t 0.0311
101 1.2.4-Trichlorobenzene 120821 : '
102 Aldrin 309002 : 3t S O ¢ 0.00013 ¢f 0.00014 +t
103 alpha-8RC 319846 | : : 0.0039 +t 0.013 *t
104 beta-88C . 319857 ! : ' "0.014 ¢f 0.046 *f
105 gamma-8EC 58899 ! 1t 008t ! 0.16% ' 0.019 t 0.063 !t
106 delta-88C 313868 ! : H
107 Chlordane 57749 ¢ 2.4 % 000433 : 0.09% 0004 :  0.000s8 ¢t 0.00059 *t
108 4-47-DOT 293 ¢ 1.1¢ 0001 ¢ @ 0.13% 0.001 % !  0.00089 *f 0.00089 ¢t
109 4.4 -DDE 72559 ! ! » 0.00059 *f 0.00059 *f
110 4.4°-DD0 72548 ! : ' 0.00083 ¢t 0.00083 *f
11 Dieldrin 60571 ¢ 2.5 0.0019 ¢ ont 0.0013% : 0.00014 ¢t 0.0001¢ *t
112 alpha-Endosulfan 959988 | 0.22 % 0.0s6 ¢ : 0.0341t n.0087 ¢ ! 0.3 ¢ 2.0
113 beta-ZIndosulfan 33213659 ¢ 0.22 % 0.056 + : 0.034¢ n.oo87t 0.93 ¢ 2.0
11¢ Endosulfan Sulfate 1031078 ! ; : 0.93 ¢ 2.0
1iS Endrin 72208 © 0.18 % 0.0023% ! 0.037¢ 0.0023 % . 0.76 ¢ 0.8l ¢
116 Endrin Aldehyde 7421934 ! : : 0.76 ¢ Q.81 ¢
117 Eeptacnior 76448 ¢ 0.52 % 0.0038 § 0053¢ 00036t : 0.00021 ¢t 0.00021 !
118 geptachlor Epoxide 1024573 ¢ 0.52°¢ 0.0038 § 0.03% noa3st :  0.00010 ¢t 0.00011 *t
19 PCB-1242 1336363 : 0.014 ¢ 0.03% . 0.000044 *t  0.000045 *f
120 PCB-1254 11097691 ! 0.014 0.03% : 0.000044 *t 0.000045 1
12l 7C8-1221 11104282 | 0.014 0.031 ! 0.000044 *f 0.000045 +!
122 ?CB-1232 11141165 ! 0.014% 0.03% : 0.000044 *¢ 0.000045 *!
123 PCB-1248 12672296 ! 0.014 ¢ 0.031 ! 0.000044 *f 0.000045 *f
124 PC3-1280 11096825 ! 0.014 ¢ 0.03% ! 0.000044 *t 0.000045 *!
125 PC8-101% 12674112 ! 0.0t4 ¢ 0.03% ! 0.000044 ¢t 0.000045 ¢t
126 Toxaphene 8001352 ¢ 0.713 0.0002 0.2l 0.0002 0.00073 ¢t 0.00075 ¢t



(L]

Criteria revised to reflect current agency q,* ot R{D. as contained 1n the (ntegrated Risk [nforsation Systes ([RIS).

Freshvater aquatic life criteria for these ®etals are expressed as a function of total hardness (sg/L). as follr
(vhere exp represents the base e exponential function). (Values displayed above correspond to 3 total hicdness cwm

100 my/L.)
CMC - exp{a,lin(hardness)| + b,} CCC = exp(a linthardness)| » b}

A, b, L be

Cadaium 1.128 -1.828 0.7852 -3.4%0
Copper 0.9422 -1.464 0.8545 -1.465
Chrosium (I{1) 0.8]1% ).688 0.8190 1.561
Lead 1.213 -1.460 1.213 -4.705
Nickel 0.8460 3.3612 0.8460 1.1645
Silver 1.12 -6.52 .

Zinc 0.8473 0.8604 '0.8473 0.7614

Ereshvater aquatic life criteria for pentachlorophenol are expressed as a (unction of pl. and are calculated as
follows. (Values displayed above correspond to a pf of 7.8.)

CMC < exp(].005(pd) - ¢.830) CCC = exp(1.005(pH) - 5.290)

t Criteria based on carcinogenicity (10™ risk).

t Aquatic life criteria for these cospounds vere issued 1n 1380 utilizing the 1980 Guidelines for criteria development.
The acute values shown are [inal acute values (fav) and according to the 1980 Guidelines the Acute values vere
intended to be Interpreted as instantanecus maxisus values. and the chronic values shown vere interpreted as 2¢ - hour
average values. EPA has not updated these criteria pursuant to the 1985 Guidelines. BHovever, as an approximation.
dividing the final acute values in colusns Bl and C1 by 2 yields a Criterion Maxisus Concentration. No aumeric
changes are required for columns 82 and C2, and EPA suggests using these values directly as Criterion Contlnuou.
Concentration.

SENERAL NOTES:
1) This chart lists all of EPA's priority toxic pollutants vhether or not rriteria recossendations are available. 3lank
spaces indicate the abgence of criteria recossendations.
') The folloving chesicals have orqanoleptic based criteria recommendations that are not 1ncluded on this chart (for
reasons which are discussed in the preaedle):
Copper 2. 4-Dimethy]phenol
Zine 3-Nethy!-4-Chlorophenol
1) For purposes of this rulesaking, freshwater criteria apply at salinity levels aqual to or less than S parts per
thousand (ppt): saltwater criteria apply at salinity levels greater than 5 ppt (0/00).
/15790
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ATTACHMENT A.3

EXPOSURE CALCULATIONS/ASSUMPTIONS



Where:

PEF2=

ED =

BW

TABLE 1

INHALATION OF PARTICULATES/VAPORS FROM SOIL
FORMULA AND EXPOSURE ASSUMPTIONS'
BASELINE HUMAN HEALTH ASSESSMENT
MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 1 OF 2

1 1
-— + — | xEF xED
Clex[VF PEF]X X

BW x AT x 365 days / year

Dose (mg/kg/day) =

Chemical concentration (mg/kg); 95% UCL of the arithmetic mean or the maximum (if
less)

Inhalation rate

. Adults - 20 m®/day

. Child residents - 15 m3/day

. Military personnel - 23 m/day (2.3 m%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

J Construction workers -1 year (professional judgment for iength of construction
project)

) Workers - 25 years

. Child residents (to age 6) - 6 years

o 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
) Aduits - 70 kg
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TABLE 1
INHALATION OF PARTICULATES/VAPORS FROM SOIL
FORMULA AND EXPOSURE ASSUMPTIONS
BASELINE HUMAN HEALTH ASSESSMENT
MCRD PARRIS ISLAND, SOUTH CAROLINA

PAGE 20OF 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 Superfund (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.

2 USEPA, Soil Screening Guidance: User's Guide, Publication 9355.4-23, April 1986, Office of
Solid Waste and Emergency Response
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Where:

EF

ED

Fi

CF

BW

AT

TABLE 2

INCIDENTAL INGESTION OF SOILS/SEDIMENT
FORMULA AND EXPOSURE ASSUMPTIONS'
BASELINE HUMAN HEALTH ASSESSMENT
MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 1 OF 2

CxIRxEFxEDxFIxCF
BW x AT x 365 days / year

Dose (mg/kg/day) =

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
3 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 eventiweek)

. 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)
J Military personnel - 1 year

Fraction ingested (unitless) - 1.0

Conversion factor - 1E-06 kg/mg

Receptor body weight

o 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
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Notes:

TABLE 2

INCIDENTAL INGESTION OF SOILS/SEDIMENT
FORMULA AND EXPOSURE ASSUMPTIONS'
BASELINE HUMAN HEALTH ASSESSMENT
MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 2 OF 2

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). 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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TABLE 3

DERMAL CONTACT WITH SOILS/SEDIMENT
FORMULA AND EXPOSURE ASSUMPTIONS!
BASELINE HUMAN HEALTH ASSESSMENT
MCRD PARRIS ISLAND, SOUTH CAROLINA

PAGE 1 OF 2
C x SAxAF x EF x ED x ABS x CF
Do lkg/d =
se (mg/kg/day) BW x AT x 365 days / year
Where:
cC = Chemical concentration (mg/kg); 95% UCL of the arithmetic mean or the maximum (if
less)
SA = Skin surface area
. Workers -~ 4100 cm? (for head, forearms, hands: USEPA, January 1992)
o Child resident (to age 6) - 2000 cm? (assumed 25% of total surface
exposed; USEPA, January 1992)
. Adolescent trespasser (age 7 to 16) - 3820 cm? (assumed 25% of total surface
exposed; USEPA, January 1992)
. Adult residents, military personnel - 5700 cm? (assumed 25% of total surface
exposed; USEPA, January 1892)
AF = Adherence factor of soil to skin - 1.0 mg/cm?
EF = 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)
ED = 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 18) - 10 years
Adult residents - 30 years (permanent); 6 years (non-permanent, assuming
2 3-year tours of duty)
. Military personnel - 1 year
ABS = Absorption factor (unitless)
. Organics - 0.01 (or chemical-specific)
. Inorganics - 0.001 (or chemical-specific)
CF = Conversion factor - 1E-06 kg/mg
BW = Body weight
) Child residents (to age 6) - 15 kg
) Adoiescent trespassers {(age 7 to 16) - 45 kg
. Aduits - 70 kg
AT = Averaging time of exposure

. Carcinogenic effects - 70 years
. Noncarcinogenic effects - ED
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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 Superfund (RAGS Part A), December 1988 (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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TABLE 4

INGESTION OF GROUNDWATER (DRINKING WATER)
FORMULA AND EXPOSURE ASSUMPTIONS'2
BASELINE HUMAN HEALTH ASSESSMENT
MCRD PARRIS ISLAND, SOUTH CAROLINA

CxIRxEF xED
/k =
Dose (mg/kg/day) = G AT x 365 days / year
Where:
c = Chemical concentration (mg/L); arithmetic average of wells
IR = Water ihgestion rate
. Adult residents - 2.0 L/day
. Child residents - 1.0 L/day
EF = Exposure frequency - 350 days/year
ED = 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
BW = Receptor body weight
) Adult residents - 70 kg
. Child residents - 15 kg
AT = Averaging time of exposure
. Carcinogenic effects - 70 years
. Noncarcinogenic effects - ED
Notes:

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). 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 calculzted 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.
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Where:

DA

EV

Ti

SA

PC

ET

EF

ED

CF

BW

AT

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

DAxEVx SAXxEFxED
BW x AT x 365 days / year

Dose (mg/kg/day) =

DA inorganies = CxPCxETxCF

6t ET
T

DA organes = 2xPC x C xCFifET < T*

ET , 2 (1+3B

=PCXC[1+B 1+B

)} xCFifET > T*
Absorbed dose per event (mg/cm’ event)

Event frequencing (events/day) - 1/day assumed

Stratum corneum diffusion factor (hr; chemical-specific)

Time to reach steady state (hr; chemical-specific)

Octanol-water partition partition divided by 10* (dimensionless; chemical-specific)
Chemical concentration (mg/L): arithmetic average of weils

Skin surface area available for contact - 2490 cm? (for forearms, hands: USEPA,
January 1992)

Permeability constant (cm/hour; chemical-specific)

Exposure time - 8 hours/event

Exposure frequency - 250 days/year (based on similar exposure scenarios)
Exposure duration - 1 year (professional judgment for length of construction project)
Conversion factor - 1./1000 cm?

Body weight - 70 kg

Averaging time of exposure

L Carcinogenic effects - 70 years
) Noncarcinogenic effects - ED
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TABLE §

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 Superfund (RAGS Part A), December 1889 (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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Where:

ET

EF

ED

BW

AT

TABLE 6

INGESTION OF SURFACE WATER
FORMULA AND EXPOSURE ASSUMPTIONS'
BASELINE HUMAN HEALTH ASSESSMENT
MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 1 OF 2

CxIRXETxEF xED
BW x AT x 365 days / year

Dose (mg/kg/day) =

Chemical concentration (mg/L); 95% UCL of the arithmetic mean or the maximum (if
less)

Water ingestion rate

. Construction workers, military personnel- 0.01 L/hour (similar to wading)
. Adolescent trespassers, recreational users (swimming)- 0.05 L/hour

. Adolescent trespassers, recreational users (wading)- 0.01 L/hour

Exposure time

. Construction workers - 8 hours/day

o 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

o Carcinogenic effects - 70 years
. Noncarcinogenic effects - ED
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Nates:

TABLE 6

INGESTION OF SURFACE WATER
FORMULA AND EXPOSURE ASSUMPTIONS'
BASELINE HUMAN HEALTH ASSESSMENT
MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 2 OF 2

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). 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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TABLE 7
DERMAL CONTACT WITH SURFACE WATER
FORMULAS AND EXPOSURE ASSUMPTIONS'
BASELINE HUMAN HEALTH ASSESSMENT
MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE10OF3

DA x EV x SAx EF xED
BW x AT x 365 days ! year

Adult Dose (mg/kg/day) =

DA x EV x EF

AT x 365 days/ year ). S/;;VI\E’_Di

Growing Child Dose

DA inorganics = CxPCxETxCF

DA oanes = 2x PC X C G’HET x CFifET < T*
= PCxC [% + 20 (11++SBBH x CFifET > T+
Where:
DA =  Absorbed dose per event (mg/cm’ event)
EV = Event frequency (events/day) - 1/day assumed
T = Stratum corneum diffusion factor (hr; chemical-specific)
T = Time to reach steady state (hr; chemical-specific)
B = Octanol-water partition coefficient divided by 10* (dimensionless; chemical-specific)
SA, =  Surface area available at age i (cm®)
ED, = Exposure duration at age i (years)
BW, = Body weight at age i (kg)
m-n = Range of age of interest
c = Chemical concentration (mg/L): 95% UCL of the arithmetic mean or the maximum (if

less)
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SA

PC

ET

EF

ED

CF

BW

AT

TABLE 7
DERMAL CONTACT WITH SURFACE WATER
FORMULAS AND EXPOSURE ASSUMPTIONS'
BASELINE HUMAN HEALTH ASSESSMENT
MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 20F 3

Skin surface area available for contact

. Construction workers - 2490 cm? (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 1892)

) Recreational user - 5700 cm? (assumed 25% of total surface exposed during
wading; USEPA, January 1992)

) Recreational user - 22800 cm? (assumed 100% of total surface exposed during
swimming; USEPA, January 1992)

. Military personnel - 4100 cm? (for head, forearms, hands, USEPA January 1992)

Permeability constant (cm/hour; chemical-specific)

Exposure time

. Construction worker - 8 hours/event

. Trespassers, recreational users - 2.6 hours/event

. Military personne! - 3 hours/event (professional judgment)

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)

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

Conversion factor - 1L/1000 cm3

Body weight

. Construction workers, recreational users - 70 kg

. Trespassers (age 7 to 16) - Calculated from table values
Averaging time of exposure

o 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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TABLE 8

INGESTION OF FINFISH/SHELLFISH (RECREATIONAL ADULT)
FORMULA AND EXPOSURE ASSUMPTIONS'
BASELINE HUMAN HEALTH ASSESSMENT
MCRD PARRIS ISLAND, SOUTH CAROLINA

CxIRxEFXEDxFIxCF

Dose (mg/kg/day) =

BW x AT x 365 days / year
Where:
c = Chemical concentration (mg/kg) in fish/shellfish ; 85% UCL of the arithmetic mean or the
maximum (if less)
= Chemical concentration (mg/kg) in surface water x Bioconcentration Factor (L/kg,
chemical specific), if concentration in fish/shelifish not available
IR = Fish/shellfish ingestion rate - 0.054 kg/day
EF = Exposure frequency - 350 days/year
ED = Exposure duration - 30 years
FI. = Fraction ingested from contaminated source (unitless) - 1.0 (or best site-specific
estimate)
BW = Receptor body weight - 70 kg
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 Superfund (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

Where:

EF

ED

Fi

BW

AT

Notes:

(ADULT RESIDENT SCENARIO)
FORMULA AND EXPOSURE ASSUMPTIONS'
BASELINE HUMAN HEALTH ASSESSMENT
MCRD PARRIS ISLAND, SOUTH CAROLINA

CxIRxEFxFIxED
BW x AT x 365 days / year

Dose (mg/kg/day) =

Chemical concentration in plants as a result of root uptake from contaminated soil
(mg/kg), 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 (unitiess) - 0.4 (USEPA, May 1989)

Body weight - 70 kg

Averaging time of exposure
. Carcinogenic effects - 70 years
. Noncarcinogenic effects - ED

1 Exampie 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). Exposure
assumptions are based on RAGS 1989 and USEPA Region 4 Supplemental Guidance,
November 1995. Any exceptions are indicated.
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ATTACHMENT A.4

SAMPLE CHEMICAL INTAKE AND RISK CALCULATIONS
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CLIENT JOB NUMBER

MCRD Hirris _-Ts‘anci, SC 7394 AWIOH#020 (
SUBJECT _ .
Trhalaticn of ?av‘hc‘;la'fei/\/@ov' Fom Sail : Trrtuk- € Kisk Q\lcuja‘f'mni
BASED ON . I DRAWING NUMBER
EPA., 1989 and 1991 ~EPA Reqiv . 1995
BY 7 ] “CHECKED BY ~ APPROVED BY DATE
AKX 20 9/5 /5%

AR,

pU(ECse ". -T; Calcula+e es‘h‘mcd"ccl exFosu‘.‘e in+aKcs anc{ carc;'hogenn‘c
ancl HonCarcinogenic: risKs CISSOC'ZCF}?(\I with in Ha’a'*’ion O‘F
Par‘i’-'cula"'cs and VOPcr ‘R’om Con“}‘amina']'ccl Soi'

;Re levanT Eq ]Ba*' fon -

_ i
In‘l’alé:(mg /'Kg-da)bl C xIR x [VF + PEF]K EF x ED

BW x AT x 3¢5 days /year

‘V\”'\ere C = Con“'aminarﬁ" Cor\CCVH'Va')’iom o~ Soil (Vnﬂ /K3>
iR= Tnhalation rate (m_g /da/)
VF: Volatilization ‘EJC'{'OV (""‘3/"(3}
PEF = erhcula“'c Emission Factor (.""';/.K9>
EF = Exroscm “Q'eq_uency (days /)’V)
ED EX esoce Ciu.'a“'ion C)/car)
Bw Bod7 Wc‘.‘sk‘f (Kg)
AT = Avevaging Time (yr)

h

il

Samjg[c Cq[c;d(ﬂ'fons" (-Usfng ?c%onaue Maxnrnu'm EXchure /ASSumP"]’l'On;;

Fér Qa Cons‘h'uc‘h‘on Wchev/ 'Hwe “CO“O W.'na a.SSUMP‘Hons are i‘rade:

C= 957 vcl (or Maxitrmum F lcssv
IR= 20 m3/é4a7l
VE= Calevlabon based on site -speific Pamrne:i-ers ( EPA, IQ‘?I')
ptF= /.32 E+9 m3/K3 (.dewcquv
EF = 250 days / year
ED= | year
BW= 70 Kg
AT = 70 yv , Carcinogenic effects
| VAW, honc:avc.‘noscmc e#ea“l‘s



CALCULATION WORKSHEET _ orger bo. 19118 01-81)

PAGE Z OF ‘7/
CLIENT JOB NUMBER
MmcrD) Coris T5iamp S 735 — 4W90Y0L0/
SUBJECT /

TR Ti0N O F Mcgtkrgb [V ppore  FRoan Sose

s LoTANE A 2/54 CHLCUL BT ot
BASED ON DRAWING NUMBER

BY CHECKED BY APPROVED BY DATE
iz Zidd FAK 5/s/5t

(RUULAT o 2F VoudTI134T08 Focron (r,j:

VF:\(S/O/("“//DA/T){/M "’/mz/cmt)
(m-’/»(gj (77, /Da

Dp = L(hm&’#lv*—@,wﬁm)/ﬁj
/ol.-/{i +Q‘w + 9‘./-/’

WHERE D,;’ APPARENT D1 FFusSWiTy (sz/é)

@t; IVERIE OF THE PIEAN Caeke. ATTHECEMBA 074 0.5 Acas - SGasae SOoumrcs
(4/m*- o )/(K;/ m3)
» (5,8 (Derexr)

T: exposues wTenvml (D= 5,5 x 108 (Dr‘f}na,})

Po= D3 Sor Bucsy pemsry (¢Jem® =45 (Dctmur

& A -Fruer Sow. Prasiry (Ln-n./"'5m>= n- 9“. [De‘m(_)

= Toras Son Praosiry (Lone)i, ) = /- (£,])P) (PG

B, WATER- Freep Dose Frrosizy 244@/‘50,.} =015 (D‘-‘/’f'ﬂbﬁ

Ps = Oom Pokricce pemwsmy (;)/c»v’) < 2,67/&074:&7)

D,- 2 Difrusiy Ty A {CML//.Z) = O/fW‘ Srevisc
,lf T HEWRSS Ay ComorwT {M,rze»D 7 CHLMph FpE ey

P‘v = PIFFsIviTy 1m0 Wpren ( 'd m%} = A EMCLC 5/&?«;4-.

Bi: Sove-waren Pagrron (o0& FrcrcwT ~CHemcec Spaecire
3 .

(eny ) * Sk, (ermd)

Mol 0L Wepwsc (ARGow ppnriTion L06cs ssent (CmPD)

= HEWAL PRIFC
9; c'= FW/DU aRewC CAR PO /@ Do G/ﬁ) o

0.006 (.02 persasd

For NAPTIALERE, THE VE UOD BE (Piupra> A5 FriionS:

Do= [_( 0,28¢ '°/3) (5.70 E-2 cn‘/gZ( /. ﬁe-'g dO, . 'o/i) Qroe‘-c)) /@5/3 ] 2
(1) (Gooe+3)  [o.000) T (0u15) + (0229 (198 €. 2)

= 0600565 cm"/a
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CLIENT

_ JOBNUMBER
MCRD Farris _Ls|an<l SC 739 Awoo 4020 |
SUBJECT . . . - . ,
Thhalation ot Particulates /Vapeir from Se:l: Antake ¢ Risk Cqleviations
BASED ON I DRAWING NUMBER
EPA {389 and (991 ; EPA Req. IZ 1995
BY CHECKED B ~ APPROVED BY DATE
UK }éj@/ﬂﬁ/ 9/5/s¢
VF = (é&?l g /m’s (.3.1*/0-ooosescm2/s/7-5x 0%) /10 mem®
Kq /im?2

2/ 1.5q/em?® [/ 0.000565¢cm*/s

= .20E+ 05 m>/Kq

Fov naPH‘Hnalenc at a 957 UCL o 0.067 mg/‘Kj (c(53cmed), inmtakes
are calevlated as follows:

Carc in¢ genic Thatake = (O .06 7m9 /'K3)(20m3/3> { | (ISO_A_X()

lapesm? | 32 |7
KS h/ﬂ

('70 Kﬂ)( 70/r)(3é'5'c‘ays /7ear)

- ‘/,54 E-F mg /Kq  day

Noncav’c;fnc;)enic IJ’T"’QKC = (0,067 my )(Qij/d) ! I (ZSOQ_Y|7r>
K m3 T
3 s nee2 |7
g Ka

(70%5 )X 1yv )(365days /year )

{

1.09E="7 mqg/Kq- Aay]

Risks ave then caleclated Us(nqg He {Lollowin vatonsg *
Tnere meatal Cancer Risk (ICR)'- Estimated Ex ’705.).2 Iﬁz

KS A Carctr

| Slofc Facto- (¢
H&Za rCl QUO'hCIﬁ' (lH@.B"' E5+|‘Wn-)¢({ Ex‘vcsure 1:h+a1‘73/'?ec€mc€ DOSc ( E'FD)
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CLENT _ JOB NUMBER
MCRD Farris Isiand  SC 7394 AWOp +020]

SUBJECT , ,

Thhalation of But.culates /chor froim Soil - Tntake € RisK Chlcylatrome

BASED ON DRAWING NUMBER

f: PA (987 and 199! éHg.Z'g BKGQT 1995 APPROVED BY DATE
' Jor— Yot

Er haFH'ka lene, CSF= Net availabie
inha'a‘lr@n
or cra

RfD= 4.00e-02 mg /'Kg/c‘ay

O('u.

ICK-= Carcn"no genic In+akc x CSF = Not CﬂlCUiaH&

H& = (1.07 E-7 mg /Kg-ci'a/)/.(l-}.(?o E~02 mg /'Kg duy>

<l2.736-¢ |
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CLIENT JOB NUMBER
MRD [paRis Toramp,S¢ 2399 Luwoos02.0)
T WsEsTior OF Soyet  TNTRKE [RISK CALculdTions
BASED ON . DRAWING NUMBER
EPf, 1939 - ats REG. Y 1175
BY - CHECKED BY APPROVED BY DATE
%C;/ZL UK ¢/5/97
Pug@as€;: To (ALCULATE EST/MATED EXPOSULE rTANES ApO (RC/WDGENC AnD.

MNoN carcinveo canicC 4/&{) ASSOeTED WY 146 (/VODENTIL TWeEFSTIoN IF S0

@E’LEVA-Nr EQuAT 0N : L

TN E (mg//.;;*deb = C XIRXEFXEDX FL X CI;‘ 7,,,______,‘,_,“*_.___.
BU X ATX qesoPSAHR

WYERL: C = Covmmingwi COVcanrigzion) IN SPIL Cmotl/b o
IR = sweasred) RerTe Cm{;/bﬁﬂ o
EF = Exposu’® FRyJUERC) CDAYS//Q ,,,,, R
ED = Exposens Jur ATV (V&)
ﬁr T FRToV WVeESTED From. CONTaminATED .5044@53'_(!4/0 MES)
CE= Convensrow Paaon (e - /ﬁ/r@

AV Zopy WeEpldr é/{f) o
AT = AVERpGNG Timé O’sz) o

SAmple CALCULATIoNS - .

FoR JAMITARY pPersonieL (4 REcuiT Dugws 12 wsens SE MG ), THE fouiowi/s.
Assumprions ANE MAPE

C ¢ 75/ ueL (ot Mymum. TF LE«% o
= o mg/Ay
EF = &Y Das/re e

ED- Iyl e
Ft= Jo N
Bz 70k3 . | S

AT = 70y~ (pi<svoeswic GFESS
| Y@ - Now cAflc,wocENC EFFECTS
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CLIENT JOB NUMBER

MR  PaRRD .ISz.AmD ocC 737 w0 0 Yozoy i
SUBJECT
I'V(ré’ar/a/u oF cSOM ; M’Me‘/ Aisw  (ALCULAT? 27AS -
BASED ON ) - DRAWING NUMBER
Ef’;e— 1597 e G ¥ 1755

CHECKED BY , APPROVED BY DATE
mM/ U e /5/97

Foer. CHRomium (V'I> AT A 75% Uce OF o mj/@d&,ﬁaw{e‘y TATRES Aes
_ CALculATED AS FPoiioos !

Corpimontn 1C Trrasé = ( Kz)[/ao w}/ﬁ}%f)(/y 1)y &-4
(79/)') ( 70 y,9 (3 ¢ ﬁ%j j

= [2.826 -5 molhady| "

mvvaﬂm,.fwcyvfb;se’- ([a /<a>(/00 4 )(??/ ﬁ%} )'fb(/;}(/éi 6 oy
(70 By (172 (3¢5 %

ﬁ o =laze-e w//fz—oud‘/

RisKS Ane 7///N CACUATED Ue THE Foudd /ws EQu,mw - e

Iwcnemesnial camvcsr F2SK &Y/Z) Fr;w CAR S W, IV IE WME’ X @c&‘ﬂ}w"" JacdR (G'F)
HAZ 42> Qusriavi~ (H Fb ESTI a7 @D Nk e wobons TNTaRIE / REPEASHCE Do s&( ZED))

Fort <HRom inrm (V% Tye CSF—; ® Aor /41/,4/545(&"

D= o083 W;//i} by

TR = NOT (RLoygslEe

R s migan) /(5555 i) [z
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CLIENT . JOB NUMBER

MCRD Farris Island L SC 7394 - AWoo“40320o |/
SUBJECT , .

Dcmgl Con+ac+ WI'H’\ SC‘; | Ih+ﬂ Ke £ -Rn sK Ca ’Cula'}'i’g ns

BASED ON DRAWING NUMBER

EPA 1989 ) E£PA R:Hcgnon jiv__ 1995 -

BY C!;E‘D Y v APPROVED BY DATE

TAx N ias /b

Pdrggge : -r:: Calcuia‘f‘e cs‘f'ima‘/‘erl ex Posure. :'m"'a Kes C?hc"
carcinogentc anc; noncarc.‘nogen.‘c risKs aSSocra‘f'et" Wo"H'l
devmal contact with soi |

Kelevant ECL vation *

TtnKe (mq /Kg- day>= C xSA x AF <EF x EDx ABS xCF
Bw x AT x 36'5-(‘&75 /7ea»—

Where : C = Comtaminant concentiat.on in sail ("‘S/KQ)
SA = SKn'n Svface Avea Available .er contact (C—mz)
AFE = Adhevence factor (ms Jcm?)
EF = Exposue ‘Q’cci_uer\cy (days /yeav)
ED-’- Ex osuvre d‘ura+:'on (7ea-—s)
ABS - Absor ption Factor (unitless)
CF = Conversion factor (lE‘é Kg /‘nas)
BW= Body weight (Kg)
AT = Aveva 9ing Fiime (7¢ar‘)

SﬂmP[a Calcda‘f":‘ohs (Us.'ng Reasw\able th)(imum EAFosve As:;un?"’fon;
For a ‘T‘Vcsfassev/ —H'wc ‘g“owang aSSL'mP“I”I'oV)S are 'madc

C= 95‘2‘ UCL (VOY' mMaxXimuen u"p ics.SB

SA® 3B20cm?

AF= 1.D W\g/cmz
EF= /2 days /year

ED = 10 years _
ABS= c- 0l (Organics)/" Cc.ocl l'nakganl'C'S)
Bw = H5Kgqg

AT = 70 yr , carcinogenic otrects
i0 N noncaycfnojem‘c eﬂea‘}'s
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CLIENT JOB NUMBER

MCRD arris s iand 4 SC 7394 - AWoe w20l
SUBJECT , - ' i
Devmal Cortact with Sail : Intake and NisK Calevlatrons v
BASED ON DRAWING NUMBER
EPA 1989 EFA ?Cegon iV, 1995
ay e K APPROVED BY DATE
/v S 7/5/5¢

For Di-N- bﬁyl F"!‘f“nalq‘fe. at a B UcL of 2:5mg /Kg (assumed),
intakes are caleviated as Pllows :

C.GVCIY\OBC’H‘C In+a Ke = 62,5‘1;—51 5?20Cm2')(/»0 :——3;)(12—;}:{?)([07'%:0%5’6%)

(45'(3)(707")(3 66_ ciays/)/car)

= | 9.97E= 9 mg /K day |
NO“C&Y‘C“’\OS@Y“C L\+QK¢ = (2', 5 %YsglOCmLYIIO :’_yziylzc;‘;a;_rﬁ_ loerOoOlYlE’é .51)

(244

(“ngﬁ)(lO)'/)(.ab S_Aa)/s /}/cqr)

= fé.79’E"3 mg/Kj'c{a.y l

RiSKS ave calculated USing He ‘Qllowl'na eclucﬂ’/ons g

Theve mental Cancer E,‘SK ( !CFQ = Estinated Cancer Lritake x Cancer
SIO-FEF&G‘!DY (CSF)

Hazavd QUO'HCV)"' (HQ) = ES+|‘n1a+ec-| NOncaVC)'noﬁe e Eﬂu‘(c/bc?c‘;rcnc‘e)
se (R€D

For Di=N-botyl phthalate ,4he CSF= Not available
REDyypy = 1:00 E= 1 mg/kg: day
RED - (,.OOE—I wg/xj.gaj)( if{.f \

derma -
C | .
= 5. 00E-2mg /Ks-c)ay
|ICR= Net calculable

H& = (6.99E— 0% mq/Kg-clay)/S.ooE—:zmq /Ks.da7> ‘[/.40 E-6 |
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CLIENT JOB NUMBER

| McAD Prents TScawd I 732¢ Awo ey020/
SUBJECT
¥ P G P INIRNE IS CBCULATI0AAS
BASED ON DRAWING NUMBER

EPA 1399 1V12; Epe KRee ¥ /995~
BY 7 CHEGKED BY APPROVED BY DATE
. V4504 ¢/#/97

Purposa: To CHLCULATE E57.MATSP BYASUAT FAMAKES AWD RiMS [Jssecieted
wry INcsInaw OF COVRMIMTID GROUAPNATER

AEEVAT faganed

-ﬂm@n,/gr;.,y CX X & XED
B X A XK dngjpene.

WHERE, € = CopaminmpmT Con BN TASTION W WDWQG!\Q./Q
IR: Icastion ATE(L/ow)
EF = Giposuns Fesquroiy (D/ve)
8Dz Exposues Vutarion) 770D
Bl = Bopy Waio/T (/f})
AT = AVERME /G Trms [)’49

Zople CHQUATIG; | T

Fan 4w 4puT RESPENT DERVWE 2 SV TOURS OF duzy ', T#s Fw-WM":
/4‘556(-0777840 e s

C 2 MITHUETIC AV ERP 8 O b5 &S
mR* Zo L/
&= 350 DAy rn
ep= 6Ye
Gl 7° 4y
AT 2 708 - BReiwoceNs e EFFESS
e Y - NoXCanCrwosswic. EFFECTN
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CLIENT
e D. Vetss Z5up , S
£ [/51 (LA 4TS
DRAWING NUMBER

SUBJECT
| TV OF GAduwD
BASED ON
$Pg- 1559% 1992 [ EA ﬂi& ¥ 4355
BY CHEGQKED BY APPROVED BY DATE
Q/EW T 6 [+ /97
Fon QehyLiium AT A CowcamTdeT/2V oF 0,012 trf/l&tfwnfp) D

AE MouLaTed AS Foiows;
CHRUUNOCENIC TNTANE = (0 oIz ‘g.)( L0 w)[}ib y,‘ (‘YQ
(70 ) (70 v ) (367 ")

= [2.822-5 mlly -aw] v

NN CaRCW0CONIC TOTHEE 2 é),olz ’ﬂ)[ .0 D'H 350 9%(“@ h‘—
@oxg) G ) R

[3412-9 myff-dav)” B

RIUISKS E THEN PACNGTTD US NG THE FoiDWims EQURT 1005

FWCRIU IRl CoweaR s (TLR) ™ Coumnciote TVawsa X nkme 3eops w(s&

Hi2LARD Suenrevtr (li&b 3 NON U O GEW)C T”TM&//MA‘-’! du& (f&@ L

For Beonliu CSE 3 f30& w0 4 -M/,,,;, 7
ﬂf}) T 5 00E-3 mg,/é-ky

T (z,sae-: "‘7/‘3#) (ﬁ}o &+o ,?.4,/,,.,) :Z ‘.1{ -9 v’ 7

18 = (3496 wally-ao)/ (008 3 molhy )= [L53E-2]

NoTE, THe SemE KT AVS ALE USED Fol 4 COMBWED TN WL 44D

PEUAL EXPOSURE T3 L/10ubD WATCR WHILE SHOKWEL06
IVrasE (PEMpL ¥ SopaTioN Fllom Syouae;6) T TUAE (wess7, 00/ 17 ma&is.@
Tordt GRoundwaTek FeR = 2 (L2l €~y ’ - '
-2 Gmed SfEET S
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SUBJECT
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_ _ DRAWING NUMBER
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CAECKEDBY 7~

BY V4 APPROVED BY DATE
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/-"‘/’701 € TO (Hcuwqrd ESTHered) EXposute =VRAS 4up lcyocan)o
RAD Nop) (pacindcaMIE fISKS RESECUTED Wi Deamee CONVTHT™
WY  SMow wDWATER,

RELE/RMT EBURTIONS -

———

For ¥ COMPIRUTTIoN wonse R FdaT™

I,urwfé(...,//?./,)-‘ 2@ NEVX JR XEEXED
6] XAT X.%p‘pqs/y,:'

D Fon FRGawicS wiarl 6T>T* = ¢ XC [ ey a7(MB) [ % CF -
}-B 3

WHEAE! D% = ABXRBe) Dose Pen&verT (m.; /cm® ,',,M_) -
El/ S EVENT FAGQuernY CEV‘””/DO) ~--»i-..-,.
§ﬂ' s 5/{44} J A PAc<E AV [ Conmmcr (Cm9
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B.1.0 INTRODUCTION

This appendix provides methods and decision criteria for performing Ecological Risk Assessments (ERAs)
at individua! 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-1), 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-1), 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:

e Environmental setting and contaminants at the site
s« Contaminant fate and transport

¢ Mechanisms of ecotoxicity and potential receptors
s Complete exposure pathways

¢ Selection of endpoints

B.21 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

089602/P B-1 CTO 0020
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FIGURE B-1
FLOW CHART OF THE ECOLOGICAL RISK ASSESSMENT PROCESS

MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 1 OF 2

Screening Level Problem Formulation and Ecological Effects Evaluation
Preliminary Problem Formulation (including habitat assessment and land use)
Preliminary Ecological Effects Evaluation

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.

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.

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-1
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 | 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.

B.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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d/209680

G-d

0200 019

ECOLOGICAL RISK ASSESSMENT AT
MCRD PARRIS ISLAND, SOUTH CAROLINA

FIGURE B-2. PRELIMINARY CONCEPTUAL SITE NIODEL FOR

PRIMARY
SOURCE

Spilling, leaking,
and dumping of
fuels, oils, solvents,
metals, explosives,
pesticides, and other
potentially hazar-
dous materiasis

disposal during
base operations.

SECONDARY

SOURCE

RELEASE
MECHANISM

> Infiltration -

Overland
»‘ Runoff

Wind erosion
and
Fugitive Dust

Soil

-- pp{Contami-

nants

Emission of
Volatile
Components

TRANSPORT EXPOSURE EXPOSURE ECOLOGICAL
MEDIUM MEDIUM MECHANISM/ RECEPTORS
PATHWAY @
<
S
slsla
HHE
[ - 173
§12|5
= I
Direct contact NA| = |NA
- - p[Sediment | - - — P {ingestion of sediment | NA| W [NA
Ingestion of prey B | W INA
P Surface
P lwater Direct contact NA[ s [NA
Ingestion B ®|NA
Depos tion | Direct contact NATNAT =
P fon Plaits - p{ingestion of plants ® [NAINA
— Ingestion of prey B | NA|NA
» Depostion Dermal contact - soil | @ |NA|NA
on Soil Ingestion of soil B | NA|NA
p{Uptake by plants NA[NA| =
——— Direct ingestion of plants B INAINA
Contact Ingestion of prey W | NAINA

LEGEND:

B = COMPLETE EXPOSURE PATHWAY
NA = INDICATES THAT EXPOSABLE ROUTE NOT
APPLICABLE TO RECEPTOR

86/.2/€0
0 A8y



Rev. 0
03/27/98

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 mg/kg/day). 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-1), 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
10 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 al., 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). ldeally, 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.

Uncertainty Factor Type Value Notes
Duration of toxicity study (chronic = 1 life 2t010 May vary indirectly with study duration (i.e.,
cycie) higher value for shorter study)
LOAEL to NOAEL! 2to 10 May be based on data (e.g., other-endpoint
or species with both LOAEL and NOAEL)
Condition of data base 2t0 10 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 LC,,
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 1995¢) 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:

Dw = lw X Cws
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Where D, = dose from water ingestion, mg/d (0.0000151)
lyy = water ingestion rate, L/d (0.0022; U.S. EPA, 1993b)

Cws = concentration of silver in water at seepline, mg/L (0.0069)

Food and soil dose:

Since the bicaccumulation factor is assumed to be 1, the ingestion of prey items (soll
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 = Igx CyygX Kg x F

Where Djs = dose from food (and soil) ingestion, mg/d (0.00161)
Is = food ingestion rate, kg/d (0.0052; Richardson, 1973, cited in Cothran et al., 1991)
Cws = concentration of silver in water at seepline, mg/L (0.0069)
K4 = soil-water partition coefficient, unitless (45)

F = conversion factor, L/kg (1)

Total dose, body mass adjusted, mg/kg/d = (D,,, + Df) / B, (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 reasaon 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 possibie.
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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 sediment/soil ingestion, (2) water ingestion, (3) contaminants in prey,
and (4) dermal exposure, if appropriate. Again, if the Hl 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 Rl 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 shouid 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-1).

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-1). 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 Hypothesis

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:

o Ensure survival of individuals in a population of protected species.

o Protect 95 percent of aquatic populations.

e Maintain fitness of wildlife populations (usually grouped in guilds by feeding habits - e.g., avian
piscivores).

s Maintain wildlife populations at a minimum of 90 percent of background levels.

« 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.

* A maximum of § percent of aquatic populations will be excluded due to site contaminants.

+ No significant mortality or loss of recruitment will occur in wildlife populations.
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e Wildlife populations will undergo no more than 10 percent loss due to site contaminants.

¢ 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 probiem 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:

e Frequency of detection and treatment of qualifiers attached to detected data
o Classification as a common laboratory contaminant and treatment of detected concentrations in
blanks

e 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
o 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, biolcgical 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:

e Verify actual concentrations.

o Obtain data for areas not yet sampled.

e Establish temporal trends.

¢ Provide information needed in transport models.

¢ 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.

089602/P B-14 CTO 0020



Rev. 0
03/27/98

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 screenjng values or predictive risk
evaiuation. 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-1) 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 exampie 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-1) 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-1) 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-1), 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
s0, 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.

089602/P B-16 CTO 0020



Rev. 0
03/27/98

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

Rl report. Decisions regarding future actions take place in the risk management step.

B.8.0 RISK MANAGEMENT

Risk management is the eighth and final step in the ERA process (Figure B-1). 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:

+ Comparison of baseline ecological risk to risk due to remediation activities
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o Comparison of background risk levels to site risks
s Comparison of remediation costs to expected benefits

» Likelihood that natural attenuation will result in acceptable risk levels

If remediation appears to be a reasonable approach, Region 4 guidance for cleanup levels calis for

establishing the following guidelines:

Low - no risk below this level

High - risk is likely above this level

The partners then negotiate a cleanup ievel 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-1

U.S. EPA REGION 4 FRESH SURFACE WATER SCREENING VALUES!"
ECOLOGICAL RISK ASSESSMENT PROCESS
MCRD PARRIS ISLAND, SOUTH CAROLINA

PAGE10OF 4
Chronic Screening

Compound Values {(ug/L) Notes
Antimony 160 2 spp.
Arsenic |l . 190 AwQC
Beryllium 0.53 1 sp.
Cadmium? 0.66 AWQC
Chromium (Ii)'? 117.32 AWQC
Chromium (VI) 11 AwQC
Copper? 6.54 AWQC
Lead” 1.32 AWQC
Mercury 0.012 Awac®
Nickel'? 87.71 AWQC
Selenium 5.00 AWQC
Sitver'? 0.012 1 sp.
Thallium 4.00 2 spp.
Zinc? 58.91 AwQC
Cyanide 5.2 AwQC
2,3,7,8-TCDD-Dioxin 0.00001 (3)
Acrolein 2.1 1 sp.
Acrylonitrile 75.5
Benzene 53
Bromoform 293
Carbon Tetrachloride 352
Chlorobenzene 195
2-Chloroethylvinyl Ether 3540
Chloroform 289
1,2-Dichloroethane 2000 1 sp
1,1-Dichloroethylene 303
1,2-Dichloropropane 525
1,3-Dichloropropylene {(cis and trans) 24.4 1 sp.
Ethylbenzene 453
Methyl Bromide 110
Methyl Chloride 5500
Methylene Chloride 1930
1,1,2,2-Tetrachloroethane 240 1sp
Tetrachloroethylene 84 1 sp.
Toluene 175
1,2-trans-Dichloroethylene 1350
1,1,1-Trichloroethane 528
1,1,2-Trichloroethane 940 1 sp.




TABLE B-1

U.S. EPA REGION 4 FRESH SURFACE WATER SCREENING VALUES™"

ECOLOGICAL RISK ASSESSMENT PROCESS

MCRD PARRIS ISLAND, SOUTH CAROLINA

PAGE 2 OF 4
Chronic Screening

Compound Values (ug/L) Notes
2-Chlorophenol 43.8
2,4-Dichlorophenol 36.5 1 sp.
2,4-Dimethylphenol 21.2
2-Methyi-4,6-Dinitrophenol (4,6-
Dinitro-O-Cresol) 2.3
2,4-Dinitrophenol 6.2
2-Nitrophenol 3500
4-Nitrophenol 82.8
3-Methyl-4-Chlorophenol
(P-Chioro-M-Cresol) 0.3
Pentachlorophenol'” (pH 7.8) 13 AWQC
Phenoi 256 1 sp.
2,4,6-Trichloropheno! 3.2
Acenaphthene 17
Benzidine 25
Bis(2-Chioroethyl) Ether 2380
Bis(2-Ethylhexyl) Phthalate <0.3 2 spp.
4-BromophenylPhenyl Phthalate 12.2 1 sp.
Butylbenzy! Phthalate 22 2 spp.
1,2-Dichliorobenzene 15.8 3 spp.
1,3-Dichlorobenzene 50.2
1,4-Dichlorobenzene 11.2
Diethyl Phthalate 521
Dimethyl Phthalate 330
Di-n-Butyl Phthalate 9.4
2,4-Dinitrotoluene 310
1,2-Diphenylhydrazine 2.7
Fluoranthene 39.8
Hexachlorobutadiene 0.93 1 sp.
Hexachlorocyciopentadiene 0.07
Hexachloroethane 9.8
Isophorone 1170
Naphthalene 62 1 sp.
Nitrobenzene 270
N-Nitrosodiphenylamine 58.5
1,2,4-Trichlorobenzene 44.9 1 sp.
Aldrin 0.3
a-BHC 500 {5)




TABLE B-1

U.S. EPA REGION 4 FRESH SURFACE WATER SCREENING VALUES"

ECOLOGICAL RISK ASSESSMENT PROCESS

MCRD PARRIS ISLAND, SOUTH CAROLINA

PAGE 3 OF 4
Chronic Screening

Compound Values (ug/L) Notes
b-BHC 5000 (5)
g-BHC (Lindane) 0.08 AWQC
Chlordane 0.0043 Awac®?
4,4'-DDT 0.001 AWQC
4,4'-DDE 10.5
4,4'-DDD 0.0064
Dieldrin 0.0019 Awac®?
a-Endosulifan 0.056 AwQC
b-Endosulfan 0.056 AWQC
Endrin 0.0023 Awac®?
Heptachlor 0.0038 Awac?
Heptachlor Epoxide 0.0038 awac®?
PCB-1242 0.014 AWQC
PCB-1254 0.014 AwQC
PCB-1221 0.014 AWQC
PCB-1232 0.014 AWQC
PCB-1248 0.014 AwWQC
PCB-1260 0.014 AWQC
PCB-1016 0.014 AWQC
Toxaphene 0.0002 Awac®?
Non-Priority Pollutants
Aluminum (pH 6.5 - 9.0} 87 AWQC
Boron 750 AWQC®
Chloride 230,000 AWQC
Chlorine {TRC) 11 AWQC
Chlaropyrifos 0.041 AWQC
Demeton 0.1 AWQC
Guthion 0.01 AWQC
Iron 1000 AWQC
Malathion 0.1 AWQC
Methoxychior 0.03 AWQC
Mirex 0.001 AWQC
Oil and Grease 0.01] Low LCsp; AWQC
Parathion 0.013 AwWQC
Pentachlorobenzene 50
pH 6.5-9.0 AWQC
Sulfide (S%, HS) 2 AWQC




TABLE B-1

U.S. EPA REGION 4 FRESH SURFACE WATER SCREENING VALUES!"
ECOLOGICAL RISK ASSESSMENT PROCESS
MCRD PARRIS ISLAND, SOUTH CAROLINA

PAGE4OF 4
Chronic Screening
Compound Values (ug/L) Notes
1,2,4,5-Tetrachlorobenzene 50
Tributyltin 0.026

Notes:

‘"' Based on EPA Region IV Water Management Division, Water Quality Standards Unit's Scree
List

 Hardness Dependent. Table B-1 value assumes hardness (mg/L as CaCO;) = 50
Based on the following equations:

Compound Acute_Screening Value Chronic Screening Value
Cadmium e(1.128(|nH)‘3.BZB) e(0.7852(InH)-3.49)
Chromium 0-818(nH)+3.688) (0813(nH)+1.561)
Copper o(09422(inH)-1.464) (0.8545(inH)-1.485)

Lead 1273k 1.46) o(1:273(1nH)-4.705)

Nickel o(0-846(1nH)+3.3612) 0846 (nH)+1.645)

Silver gl1.7200nH)6.52) No Value

Zinc e(0.8473l|nH]+0.8604) e(0.8473(InH]+0.7614)

® Based on the marketability of fish. The use of other values which may have greter ecological
significance may be considered.

pH Dependent.

Based on the following equation:

(4)

Compound Acute Screening Value Chronic Screening Value
Pentachlorophenol gl1:005pH-483) g{1:005pH)-5.29)

) | owest plant value reported.
) For long term irrigation of sensitive crops (minimum standards).

AWQC = Ambient water quality criteria

sp./spp. = species (number of species tested)




TABLE B-2

U.S. EPA REGION 4 SALT SURFACE WATER SCREENING VALUES'"

ECOLOGICAL RISK ASSESSMENT PROCESS

MCRD PARRIS ISLAND, SOUTH CAROLINA

PAGE 1 0F 4
Chronic Screening

Compound Values (ug/L) Notes
Priority Chemicals (Pollutants)
Antimony -
Arsenic i 36 AwWQC
Beryllium -
Cadmium 9.3 AwQC
Chromium (I} 103
Chromium (V) 50 AWQC
Copper 2.9 AwQC
Lead 8.5 AwaQcC
Mercury 0.025 Awac*?
Nickel 8.3 AwQC
Selenium 71 AwQC
Silver 0.23 1sp
Thallium 21.3
Zinc 86 AWQC
Cyanide 1 AwQC
2,3,7,8-TCDD-Dioxin 0.00001 (2)
Acrolein 0.55
Acrylonitrile -
Benzene 109
Bromoform 640 1sp
Carbon Tetrachloride 1500
Chlorobenzene 105
2-Chloroethylviny| Ether -
Chloroform 815
1,2-Dichloroethane 1130
1,1-Dichioroethyiene 2240
1,2-Dichloropropane 2400
1,3-Dichloropropylene (cis and trans) 7.9
Ethyibenzene 4.3
Methyl Bromide 120
Methyl Chioride 2700
Methylene Chloride 2560
1,1,2,2-Tetrachloroethane 90.2
Tetrachloroethyiene 45 1 sp.
Toluene 37
1,2-Trans-Dichloroethylene -
1,1,1-Trichioroethane 312




TABLE B-2

U.S. EPA REGION 4 SALT SURFACE WATER SCREENING VALUES!"

ECOLOGICAL RISK ASSESSMENT PROCESS

MCRD PARRIS ISLAND, SOUTH CAROLINA

PAGE 20F 4
Chronic Screening
Compound Values (ug/L) Notes
1,1,2-Trichloroethane -
2-Chlorophenol -
2,4-Dichlorophenol -
2,4-Dimethyiphenol -
2-Methyi-4,6-Dinitrophenol (4,6-
Dinitro-O-Cresol) -
2,4-Dinitrophenoi 48.5
2-Nitrophenol -
4-Nitrophenol 71.7
3-Methyl-4-Chlorophenol
{P-Chloro-M-Cresol) -
Pentachlorophenol™ (pH 7.8) 13.0 AwaQc®?
Phenol 58
2,4,6-Trichlorophenol -
Acenaphthene 9.7
Benzidine -
Bis(2-Chloroethyl) Ether -
Bis{2-Ethylhexyl) Phthalate -
4-BromophenylPhenyl Phthalate -
Butylbenzyl Phthalate 29.4
1,2-Dichlorobenzene 19.7
1,3-Dichlorobenzene 28.5
1,4-Dichlorobenzene 19.9
Diethyl Phthaiate 75.9
Dimethyl Phthalate 580
Di-n-Butyl Phthalate 3.4 (4}
2,4-Dinitrotoiuene -
1,2-Diphenylhydrazine -
Fluoranthene 1.6 1 sp.
Hexachlorobutadiene 0.32
Hexachlorocyclopentadiene 0.07
Hexachloroethane 9.4
Isophorone 129
Naphthalene 23.5
Nitrobenzene 66.8
N-Nitrosodiphenylamine 33000
1,2,4-Trichlorobenzene 4.5




TABLE B-2

U.S. EPA REGION 4 SALT SURFACE WATER SCREENING VALUES"
ECOLOGICAL RISK ASSESSMENT PROCESS
MCRD PARRIS ISLAND, SOUTH CAROLINA

PAGE 3 OF 4
Chronic Screening
Compound Values (ug/L) Notes

Aldrin 0.13

a-BHC 1400 (4)
b-BHC -

g-BHC (Lindane) 0 .016

Chlordane 0.004 Awac"?
4,4'-DDT 0.001 AwQcC
4,4'-DDE 0.14

4,4'-DDD 0.025

Dieldrin 0.0019 Awac®?
a-Endosulfan 0.0087 AWQC
b-Endosulfan 0.0087 AWQC.
Endrin 0.0023 Awac®?
Heptachlor 0.0036 Awac®?
Heptachior Epoxide 0.0036 Awac?
PCB-1242 0.03 AWQC
PCB-1254 0.03 AWQC
PCB-1221 0.03 AWQC
PCB-1232 0.03 AwQC
PCB-1248 0.03 AWQC
PCB-1260 0.03 AWQC
PCB-1016 0.03 AWQC
Toxaphene 0.0002 Awac®?

Non-Priority Pollutants

Aluminum (pH 6.5 - 9.0)

Ammonia (5}
Boron

Chioride

Chlorine {TRC) 7.5 AWQC
Chloropyrifos 0.056 AWQC
Demeton 0.1 AWQC
Guthion 0.01 AWQC
Iron -

Malathion 0.1 AWQC
Methoxychlor 0.03 AwWQC
Mirex 0.001 AWQC
N-nitrosopyrrolidine -

Oil and Grease 0.10 Low LCso; AWQC
Parathion 0.178

Pentachlorobenzene 129




TABLE B-2

U.S. EPA REGION 4 SALT SURFACE WATER SCREENING VALUES"
ECOLOGICAL RISK ASSESSMENT PROCESS
MCRD PARRIS ISLAND, SOUTH CAROLINA

PAGE4OF 4
Chronic Screening

Compound Values (ug/L) Notes
Phosphorus (elemental) 0.1 AwQC
pH 6.5 - 8.5
Sulfide (S, HS™) 2
1,2,4,5-Tetrachlorobenzene 129
Tributyltin (Advisory) 0.01

Notes:

™ Based on EPA Region IV Water Management Division, Ambient Water Quality Standards
Unit's Screening List

@ Based on the marketability of fish. The use of other values which may have
greater ecological significance may be considered.

® pH Dependent.
Based on the following equation:

Compound Acute Screening Vaiue Chronic Screening Value
Pentachlorophenol g1 005PH-483) g!1:005pH)-5.29)

)| owest plant value reported.
®) See table/AWQC/Ammonia (Salt H,0) 440/5-88-004

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
Effects
Compound Screening Value®|  value' cLP PQLY Notes
Metals (ppm)
Antimony 12 2 12 (5)
Arsenic 7 7.24 2 {(6)
_{Cadmium 1 0.676 1 (6)
Chromium 52.3 52.3 2 (6)
Copper 18.7 18.7 5 {6)
Lead 30.2 30.2 0.6 {(6)
Mercury 0.13 0.13 0.02 {6)
Nickel 15.9 15.9 8 (7)
Silver 2 0.733 2 (6)
Zinc 124 124 4 (6)
Organics (ppb)
p,p'-DDD 33 1.22 3.3 (6)
DDD 3.3 2 3.3 {(5)
p,p'-DDE 3.3 2.07 3.3 (6)
DDE 3.3 2 3.3 {5)
p,p'-DDT 3.3 1.19 3.3 (6)
DDT 3.3 1 3.3 {(5)
Total DDT 3.3 1.68 3.3 (7)
Chlordane 1.7 0.5 17 (5)
Dieldrin 33 0.02 3.3 {5)
Endrin 3.3 0.02 33 (5)
Lindane (gamma-BHC) 3.3 0.32 3.3 (6)
33 (67 for 33 (67 for
Total PCBs Aroclor 1221) 21.6|Aroclor 1221) (6)
Bis{2-ethylhexyl)phthalate 182 182 3.6 (6)
Acenaphthene 330 6.71 330 (6)
Acenaphthylene 330 5.87 330 (6)
Anthracene 330 46.9 330 (6)
Fiuorene 330 21.2 330 {6)
2-Methyl Naphthalene 330 20.2 330 {6)
Naphthalene 330 34.6 330 (6)
Phenanthrene 330 86.7 330 (6)
Low Molecular Weight PAHs 330 312 330 {6)
Benzo(a)anthracene 330 74.8 330 (6)
Benzo(alpyrene 330 88.8 330 (6)
Chrysene 330 108 330 (6)
Dibenzo(a,h)anthracene 330 6.22 330 {(6)
Fluoranthene 330 113 330 {6)
Pyrene 330 153 330 (6)
High Molecular Weight PAHs 655 655 330 {6)
Total PAHs 1684 1684 330 (6)




TABLE B-3

U.S. EPA REGION 4 SEDIMENT SCREENING VALUES""
ECOLOGICAL RISK ASSESSMENT PROCESS
MCRD PARRIS ISLAND, SOUTH CAROLINA
PAGE 2 OF 2

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.

® Threshold value for biological effects.

“ Contract Laboratory Program Practical Quantification Limit.

®'| ong, 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. Florida Department of Environmental Protection.

(7’ Long, Edward R., Donald D. MacDonald, Sherri L. Smith, and Fred D. Calder, 1995.
incidence of Adverse Biological Etfects Within Ranges of Chemical Concentrations in Marine
and Estuarine Sediments. Environmental Management 19(1):81-97.




TABLE B4

U.S. EPA REGION 3 BTAG SCREENING LEVELS (ppb)
MCRD PARRIS ISLAND, SOUTH CAROLINA

PAGE10OF 5
Aquatic: Soil: Soil: Sediment:
Contaminant Fresh Fauna Flora Fauna Fauna
INORGANICS
Aluminum 25.0 1,000.0
Ammonia 17.0
Antimony 30.0 480.0 150,000
Arsenic (total) 874.0 328,000.00 8,200.0
Ar+3 190.0 57.0
Ar +5 )
Barium 10,000.0 440,000.00] 440,000.00
Beryllium 5.3 20.0
Boron 53,000.0 0.5
Cadmium 0.53 2,500.0 1,200.0
Chromium (total) 20.0 7.5 260,000.0
Cr+3 120.0 < 81,000.0
Cr+6 11.0 < 81,000.0
Cobalt 35,000.0 100,000.00] 200,000.00
Copper 6.5 15,000.0 34,000.0
Cyanide 52 >5.0
Fluorides 2,700.0 1,000.0
Iron 320.0 3,260,000.0 12,000.0
Lead 50 3.2 2,000.0 10.0 46,700.0
Magnesium 0.44% 0.44%
Manganese 14,500.0 330,000.0 330,000.0
Mercury 58 0.012 58.0 58.0 150.0
Molybdenum 580.0 590.0
Nickel 160.0 2,000.0 20,900.0
Phosphorus 0.1
Selenium 5.0 1,800.0 1,800.0
Silver 0.00