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FINAL RESPONSE TO COMMENTS
JULY 23, 1997
OU2 2nd DRAFT (REVISION 1) FEASIBILITY STUDY
MCAS CHERRY POINT, NORTH CAROLINA

COMMENTS FROM JAY BASSETT, EPA REGION IV - May 29, 1997

1. Page ES-6: As discussed in PRAP comments, look at combining Groundwater
Alternatives 3 and 4.

Response:

Agree. Groundwater Alternatives 3 and 4, with discharge to Slocum Creek and the Sewage Treatment
Plant, respectively, were combined as Groundwater Alternative 3. Groundwater Alternative 5 (AS/SVE)
became Groundwater Alternative 4. These changes were also made in Section 4.4 (Description of
Groundwater Alternatives), Section 5.3 (Description and Analysis of Alternatives for Groundwater
Remediation), Section 6.2 (Comparison of Groundwater Remediation Alternatives by Category), Section
6.3 (Summary of Comparative Analysis of Groundwater Remedial Alternatives), Appendix B (Conceptual
Design Calculations), and Appendix C (Cost Estimates).

2, Page ES-7, Evaluation of Remedial Alternatives: The paragraph is not correct. The
criteria are divided into three categories - Primary, Balancing, and Modifying. Any remedy
selected and those compared with the balancing criteria must meet primary criteria of Overall
Protection of Human Health and the Environment and Compliance with ARARs. Those
alternatives that meet the primary criteria are then compared to the balancing criteria of which
alternative that best matches these criteria (long-term effectiveness; reduction in toxicity,
mobility, or volume; short-term effectiveness; implementability; and cost) is proposed to the
public and the state as the remedy. The last two criteria (public input and state concurrence are
modifying criteria that may modify the proposed remedy based upon comments. (ENSURE THIS
APPROACH IS USED THROUGHOUT DOCUMENT)

Response:

Agree, except the categories specified in RI/FS guidance are Threshold Criteria, Primary Balancing
Criteria, and Modifying Criteria. The first sentence of this section was revised as follows: "Remedial
alternatives are evaluated against nine criteria specified in CERCLA regulations." The following was
added to the second sentence: "(8) State and USEPA acceptance; and (9) community acceptance." The
last sentence was deleted and replaced with the following: "The first two criteria are threshold criteria in
that each alternative must meet them. The next five criteria are primary balancing criteria. The
alternative(s) that best matches these criteria are proposed to the USEPA, state, and community as the
preferred remedy. The last two criteria are modifying criteria that may modify the proposed remedy
following comments on the FS and the proposed plan.”

The following subheadings were added to the nine criteria listed in Section 5.2: "Threshold Criteria"
above item 1, "Primary Balancing Criteria” above item 3, and "Modifying Criteria" above item 8.

Revisions were also made in Section 6, Comparative Analysis of Alternatives because Groundwater
Alternative 1 and Soil Alternative 1 are not protective of human health and the environment, and Soil
Alternative 2 will not attain ARARs (and a waiver is not justified). These alternatives were not evaluated
against the Primary Balancing Criteria, and references to them were deleted in the appropriate sections.
The first bullet in Section 6.2.1 (Overall Protection) was revised as follows: "Groundwater Alternative 1
does not reduce potential risks to human health and the environment and is not evaluated further." The
first bullet in Section 6.4.1 (Overall Protection) was revised as follows: "Soil Alternative 1 does not
reduce potential risks to human health or the environment and is not evaluated further." The first bullet
in Section 6.4.2 (Compliance with ARARSs) was revised as follows: "Soil Alternative 2 would not comply
with chemical-specific ARARs and TBCs and is not evaluated further."
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J. BASSETT

3. Page 2-20, RCRA Subtitle C: RCRA Subtitie C may be applicable at this site due to the
fact the facility if currently managed under a RCRA permit. Modify relevant and appropriate to
applicable.

Response:

Agree; however, the requested change is in a general discussion of RCRA requirements. To clarify this
section, the following paragraph was added after the bullet items on Page 2-20: "RCRA Subtitle C may
be applicable at OU2 because the facility is currently managed under a RCRA permit."

4. Page-2-25, Section 2.4.1: There is no discussion of MCLs and groundwater standards or
ARARSs in this section or Tables 2-3 and 2-4. Include this comparison in the text as well as
adding a column on referenced tables to include these potential RGOs.

Response:

Agree. Columns showing MCLs and state Class GA Groundwater Standards were added to Tables 2-3
and 2-4 only for the compounds listed in these tables. A new table (Table 2-5) was added that presents
the MCLs and state standards for all of the chemicals that exceed these potential RGOs. The following
was added to Section 2.4.1 (Groundwater Remedial Goal Options): "Table 2-5 presents the RGOs based
on exceedance of MCLs and/or state groundwater standards.”

The following was added to Section 2.5.1 (Groundwater COCs) following the discussion of contaminants
that exceed state groundwater standards: "Based on 1994 and 1996 results for the surficial aquifer,
benzene, chlorobenzene, cis-1,2-dichloroethene, tetrachloroethene, trichloroethene, vinyl chloride, bis(2-
ethylhexyl)phthalate, arsenic, and cadmium exceeded MCLs and are retained as COCs."



COMMENTS FROM LANCE LAUGHMILLER, LANTDIV - June 2, 1997

1. Page ES-3, last paragraph, 6th sentence: Revise to read "The contaminant
concentrations in the Yorktown aquifer are much lower than those found in the surficial aquifer.”

Response:
Agree. Sentence was revised as indicated.

2, Page ES-4, last bullet: Split to discuss terrestrial receptors and aquatic receptors
separately. Indicate some risk from metals in Turkey Gut, but risks is not significant due to other
factors. Slocum Creek will be evaluated as OU15.

Response:

Agree. This item was revised as follows: First bullet - "Potential risks to terrestrial receptors do not
appear to be a significant concern at OU2 and do not warrant remediation based on potential ecological
risks alone. Potential risks were due to scattered detections of chemicals. Potential risks generated
from food-chain models were mainly driven by uncertainty in toxicity data, rather than actual risk."
Second hullet - "Elevated detections of compounds of concern in Turkey Gut were limited to single
locations or the exceedances occurred at locations upstream of OU2. Therefore, these detections are
considered to be isolated occurrences and are not believed to be a significant concern. Elevated
detections of compounds of concern in Slocum Creek, including the possibility of an upgradient source,
will be evaluated under Operable Unit 15."

3. Page ES-6, Remedial Action Objectives: Add a bullet for "Protection of the environment.”
Response:
Agree. This was added at the end of the list of objectives.

4, Page ES-7, Evaluation of Alternatives: What about state/USEPA and community
acceptance. To be done in PRAP?

Response:

See response to J. Bassett Comment 2. State/USEPA acceptance was evaluated and discussed in the
final FS, based on comments on the draft FS. Community acceptance will be evaluated in the ROD
after the public comment period.

5. Pages ES-7 and ES-8, list of bullets: Restructure under separate headings for the
preferred soil remedy and preferred groundwater remedy.

Response:

Agree. There was some duplication because certain components (e.g., Base Master Plan Records)
apply to both groundwater and soil.

6. Page ES-8, last paragraph: This sentence is not true, based on unacceptable risks to
future residents.

Response:

Agree. The unacceptable risk to future residents was included at the end of the sentence. In order to
clarify the point, the sentence was revised as follows: "The only unacceptable risks are for the future
hypothetical residential exposure. All other potential risks under the remaining current and future
exposure scenarios are within the USEPA "acceptable” risk range."
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L. LAUGHMILLER

7. Page 2-1, Section 2.2 - Remedial Action Objectives: See comment on Page ES-6.
Response:

Agree. A bullet "Protection of the environment" was added to the list of objectives.

8. Page 2-2, last bullet, line 3: Change "not applicable” to "not necessarily applicable.”
Response:

Agree. Text was revised as indicated in the comment.

9. Page 2-45: Delete the first sentence "The complete extent of contamination must be
accurately defined during the remedial design" because it only confuses the issue (i.e.,
discussion of volume of contaminated media).

Response:
Agree. The sentence in question was deleted.

10. Page 3-20, Section 3.5.3: Containment should not be retained because maintaining the
integrity of vertical barriers is difficult over the long term.

Response:

Agree. The Conclusion was revised as follows: "Eliminate vertical barriers from further consideration
because of implementability concerns." The following sentence was deleted from the second paragraph
of Section 3.7.1: "Hydraulic barriers are chosen to be the representative process option for groundwater
containment because of better effectiveness in controlling contaminant migration in coarse, sandy soils
than vertical controls.”

11. Page 3-20, Section 3.5.4, first sentence: Change "subsurface" to "aquifer."
Response:

Agree. The text was revised as follows: "Remediation of groundwater may be achieved by removal of
contaminated groundwater from the aquifer."

12. Page 3-23, Section 3.5.5: Need to include natural attenuation as a treatment technology.
Response:

Agree. A discussion of natural attenuation was added as Section 3.5.5.2. The existing discussion of
AS/SVE is now Section 3.5.5.1. This change was also made through the FS, as summarized below:

Page 3-7, Table 3-1: Natural attenuation was added as a technology under the in-situ treatment general
response action. The following description was added: "Use of natural processes that affect the rate of
migration and the concentration of contaminants in groundwater." The following screening comment was
added: "Retain to treat contaminated groundwater."

Page 3-17, Natural attenuation was added as a remedial technology and process option under the in-situ
treatment general response action.

Page 3-23, Section 3.5.5: The first sentence was revised as foliows: “In-situ treatment process options

retained from the initial screening are air sparging/soil vapor extraction (AS/SVE) and natural
attenuation, which are evaluated below.



L. LAUGHMILLER

New Section 3.5.5.2 - Natural Attenuation. The following description was added: "Natural attenuation (or
intrinsic remediation) refers to inherent processes that affect the rate of migration and the concentration
of contaminants in groundwater. The most important processes are biodegradation, advection,
hydrodynamic dispersion, dilution from recharge, sorption, and volatilization.” The following
effectiveness evaluation was added: "Natural attenuation is effective if the rate of biodegradation, aided
by sorption, is rapid enough to prevent significant contaminant migration by advection and dispersion.
The strategy for documenting the occurrence of natural attenuation is based on documented loss of
contaminants and one or more pieces of evidence showing that biodegradation reactions are actually
occurring in the field. Monitoring is a key component in confirming effectiveness." The following
implementability evaluation was added: "Natural attenuation would be readily implementable. A
monitoring program can be conducted without any major implementability concerns." The following cost
evaluation was added: "Capital and O&M costs for natural attenuation are low." The following
conclusion was added: "Retain natural attenuation with confirmation monitoring for further
consideration.”

Page 3-55, Table 3-3 - Summary of Retained Technologies and Process Options - Groundwater: Natural
attenuation was added as a technology and process option under the in-situ treatment general response
action.

Page 4-3, Section 4.2.1 - Technologies and Process Options: Natural attenuation was added as a
process option under the in-situ treatment general response action.

13. Page 4-3, Section 4.2.1: Add natural attenuation as a process option.
Response:
Agree. See response to L. Laughmiller Comment 12.

14. Page 4-7, list of groundwater alternatives: Need to develop the viability of natural
attenuation.

Response:
Agree. See response to L. Laughmiller Comment 12.

15. Page 5-7, Figure 5-1, Groundwater Alternative 2 - Conceptual Block Flow Diagram: Is this
figure really necessary?

Response:

As discussed with the Partnering Team, this figure was retained because it had already been prepared.
However, the figure was moved to Appendix B (Conceptual Design Calculations).

16. Pages 5-14, Section 5.3.3.1, Component 2: The description is too detailed for an FS,
please simplify. This is design work, not FS.

Response:

As discussed with the Partnering Team, the information presented is the conceptual design that forms
the basis for the cost estimate. However, the details on pages 5-14 (last three paragraphs), 5-15, 5-16,
and 5-17 (first two paragraphs) were moved to Appendix B (Conceptual Design Calculations).

17. Page 5-18, Figure §-2 - Groundwater Alternative 3 Site Layout: This is good.

Response:

No response required.



L. LAUGHMILLER

18. Page 5-19, Figure 5-3 - Groundwater Treatment System for Groundwater Alternative 3:
This is on the upper end and is heading toward design.

Response:

As discussed with the Partnering Team, this figure was moved to Appendix B (Conceptual Design
Calculations). See response to L. Laughmiller Comment 16.

19. Page 5-28, Figure 5-5 - Groundwater Alternative 4 Site Layout: Reference Figure 5-2.
Response:

Agree. See response to Jay Bassett Comment 1 (combine groundwater alternatives 3 and 4). The site
layout for the new combined groundwater alternative shows the extraction wells and both discharge
options (i.e., Slocum Creek and Sewage Treatment Plant).

20. Page 5-29, Figure 5-6: Refer to Figure 5-3 for comment.

Response:

As discussed with the Partnering Team, this figure was moved to Appendix B (Conceptual Design
Calculations). See responses to L. Laughmiller Comments 16 and 18.

21. Page 5-32, Reduction of Toxicity, Mobility, and Volume Through Treatment (Groundwater
Alternative 4): If the analysis is the same as for Groundwater Alternative 3, state so and refer
back.

Response:

The analysis was not the same as for Groundwater Alternative 3, except for the volume of water to be
treated. As stated previously, Groundwater Alternatives 3 and 4 were combined. Common elements
and evaluations were not repeated.

22, Page 5-46, third paragraph, first sentence: Change "conceptual SVE systems have been
designed” to "“conceptual SVE systems will be designed.” Check the tense of "future” design
globally.

Response:

Do not agree. The wording is correct. All alternatives contain conceptual designs that are used as the
basis for the cost estimate. As discussed with the Partnering Team, however, design details were moved
to Appendix B (Conceptual Design Calculations). This includes the second and third paragraphs on page
5-46.

23. Page 5-60, Section 5.4.5, Component 2 (Onsite Treatment/Fixation and Disposal of Soil):
This is a little verbose, but okay.

Response:
As discussed with the Partnering Team, details were moved to Appendix B (Conceptual Design

Calculations). This includes the second, third, and fourth paragraph on page 5-60 and the third and
fourth paragraph on page 5-61.



L. LAUGHMILLER

24, Page 6-14, Section 6.6: Underline the recommended alternative.
Response:

Agree. The following text was underlined: "Groundwater Alternative 2 - Natural Attenuation, Institutional
Controls, and Monitoring and Soil Alternative 3 - Soil Vapor Extraction and Institutional Controls." This
revision was also be made on Page ES-7 under the Preferred Alternative.

25. Page 6-19, Sixth bullet: Delete "as per state and Federal requirements™ and replace with
"to determine the effectiveness of natural attenuation and monitor for other potential releases.”

Response:

Agree; however, the suggest language was paraphrased in response to EPA concerns on this language
in the FS and PRAP. The bullet was revised as follows: "Monitoring of groundwater under OU2 and
surface water and sediment in Slocum Creek and Turkey Gut to confirm the effectiveness of natural
attenuation and to confirm that contaminant migration from the site to the environment is not occurring.
The monitoring program will be developed as part of the Remedial Design, with USEPA and state
concurrence."



COMMENTS FROM JOHN MYERS, MCAS CHERRY POINT - June 3, 1997

1. Page ES-5, Development of Remediation Levels and Contaminants of Concern:
Groundwater is listed as an exposure pathway for Adult resident (6-year exposure), Child/Adult
resident (30-year exposure), and Child resident in this section. The Air Station has a public water
supply (although this site will never be used as a residential area). What is the exposure
pathway for this presumed residence? How will the presumed residence be exposed if the
aquifer is not used as a potable water supply? Why are we considering residential standards for
an old landfill which will never be utilized for such an activity?

Response:

The human health risk assessment was conducted in accordance with USEPA guidance (headquarters
and Region 1V). Future residents were identified as potential receptors because no land use restrictions
are in effect at this site. In addition, in the unlikely event that the property is no longer owned by the
government, the Air Station could no longer control the use of the site.



COMMENTS FROM LINDA RAYNOR, NCDEHNR SUPERFUND SECTION - June 3, 1997

General Comments:

1. Please be sure that the duplicated information from the Remedial Investigation (RI)
Report that is presented in the text and tables of this Feasibility Study coincide with the most
recent version of the Rl Report for OU-2. All comments/changes that have been made to the Rl
Report should also have been incorporated, where necessary, in this Feasibility Study.

Response:

The most recent version of the RI (Revision 2 - April 1997) was used as the source of Rl summary
information presented in Revision 1 of the FS.

2, The "hot spot” soil treatment areas need to be overlain on Figures 2-1 and 2-2 to show
the areas of soil contamination that will be encompassed by the soil vapor extraction systems.

Response:
Agree. Hot spot Areas 1, 2, 3A, 3B, and 4 were added to Figures 2-1 and 2-2.

3. Please include a relative ranking summary table that rates the alternatives according to
the nine evaluation criteria.

Response:

As discussed with the Partnering Team, this table was included in the PRAP but not in the FS. Only the
primary balancing criteria were presented, because alternatives that are not protective of human health
and the environment or do not attain ARARs (and a waiver is not justified) cannot be selected as the
preferred remedy. Also, community acceptance cannot be evaluated until after the public comment
period (and after the final PRAP has been completed).

Specific Comments:

1. Page ES-8, last bullet - Need to indicate that additional hot spots may be detected during
the data gap investigation to be performed during the design phase. Also, add information
regarding the confirmation sampling of air emissions and soils that will need to be performed to
evaluate the effectiveness of the in-situ soil treatment.

Response:

Agree. The last bullet on this page was revised as follows: "In-situ treatment using soil vapor extraction
at four major "hot spots” (secondary source areas) that are contaminated with volatile organics and any
other such hot spots identified during the Remedial Design. This includes monitoring of air emissions
and soil to evaluate the effectiveness of treatment." The same revisions were made on Page 6-19.

2. Section 2 Tables - Need to recheck tables to ensure correctness and consistency with
previous documents and listed standards/criteria. (Some discrepancies were noted below;
others may exist.)

Table 2-1 - The NC groundwater standard for chloroethane should be 2.8 mg/L.
Response:

Agree. The revision was made as noted.



L. RAYNOR

Table 2-5 - The RGOs for target cancer risks for chromium differ from previous version of RI; the
first version of the RI had 0.84, 8.4, and 84 for chromium, the second version had "NA" for all
three entries. Please verify which is correct.

Response:

The RGOs in Table 2-5 of the FS (Revision 1) and Table 6-15 of the R (Revision 2) are correct. There
are no Cancer Slope Factors for chromium based on ingestion or dermal exposure (see page 6-53, Table
6-9 in Revision 2 of the RI).

Table 2-7 - Recheck the entries for beryllium - shouldn't 1E-4 be "18" rather than "180" for the
target cancer risk? Also, for the target hazard quotients, are 140, 1,400, and 14,000" correct?
(Previous tables from the RI (Rev. 1) had 930, 9,300, and 93,000).

Response:

In Table 2-7, the RGO for beryllium for a 1E-4 target cancer risk was changed from 180 to 18. The
RGOs for Target Hazard Quotients in this table are correct.

Table 2-8 - Please recheck the input data for toluene, bis(2-ethylhexyl)phthalate, naphthalene
(groundwater input data appears to be an error), heptachlor, and chromium. (The S-3 target
concentrations listed are significantly higher that the State's calculated S-3 values.) Also,
shouldn't diazinon be included in this table? Check also the maximum concentration and the
prefix for BHC (see Table 4-26 of RI, sample 10B03-0810 @ 4.6 ug/kg; should “beta” be "delta”).
Are any soil RGOs affected or new "hot spots" identified?

Response:

The values for toluene, bis(2-ethylhexyl)phthalate, heptachlor, and chromium are correct (the source
document for the partition coefficient and Henry's Law constant for these chemicals was Appendix C of
EPAs "Soil Screening Guidance: User's Guide).

The groundwater input concentration used for naphthalene was 0.21 mg/L instead of 0.021 mg/L (state
groundwater standard). The S-3 concentration for naphthalene was revised from 9,247 pg/kg to 925
ug/kg based on this. The following new locations now exceed the S-3 target concentration for
naphthalene: 10B01-1012 (5,500 pg/kg), 10SI1SB1-1012 (2,600 ug/kg), 10SISB3-1618 (8,700 ug/ka),
and 10SI1SB4-1214 (830 ug/kg). All of these locations are within the previously identified hot spot Area 1
(former sludge impoundment area). These results were also added to Figure 2-1 (Organic Constituents
in Soil Exceeding RGOs).

Diazinon was not included in Table 2-8 because none of the soil samples collected at OU2 were
analyzed for this chemical. Diazinon analysis was only conducted by USGS for groundwater samples
collected in 1987 and 1988. It is not on the TCL list for organics.

The information presented for beta-BHC is correct. The S-3 target concentrations were calculated for
any chemical that ever exceeded a state groundwater standard based on all historical data. Delta-BHC
was not detected in any groundwater sample. Beta-BHC was the compound detected in groundwater
above a state standard (see Rl Table 4-7 - one detection in 1985).

Table 2-9 - Should the entry for beryllium under full-time employee be "18" rather than "180"?
(See also Table 6-19 in Rl Rev. 2).

Response:

Agree. The table was revised in accordance with the comment.
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L. RAYNOR

3. Page 2-25 - Section 2.4.1, Re: Groundwater Remedial Goal Options - The RGOs for
contaminants in groundwater should be the NC Groundwater Standards.

'Response:

Agree; however, these are RGOs for protection of human health in accordance with EPA Region IV risk
assessment protocols. NC groundwater standards were added to Tables 2-3 and 2-4, along with MCLs.
In addition, a new table was added (as Table 2-5) that shows all chemicals that exceed state groundwater
standards and/or MCLs. See response to J. Bassett Comment 3.

4. Page 2-31, 1st para., 4th line - "not"” should be "no” numerical standard ...
Response:

Agree. The text was revised in accordance with the comment.

5. Page 2-38 - 1st para. - Delete "In addition, even though there were a few exceedances of
state surface water standards, there are no indications .that adverse ecological effects are
occurring.” What “indications” are being referenced here? The upcoming investigation of
Slocum Creek should help determine the validity of this statement. Until further investigation is
done, this statement (and the one that follows) should be deleted.

Response:
Agree. The second and third sentences of this paragraph were deleted.

6. Page 4-4, 4th para., - "While under the control of the Air Station, land use will continue as
it is; however, the Site 46 ponds may be used for stormwater management or removed.” Need to
add the following statement: "Concurrence will be obtained from the USEPA and NCDEHNR
prior to any changes to the current use of these inactive ponds.”

Response:
Agree. The statement was added as indicated in the comment.

7. Section 4.4 - Need to maintain consistency between discussion of alternatives - For
example, for groundwater alternative 2, institutional controls and monitoring are listed as two
separate components, while the other groundwater alternatives list them as one component,
listing both. For soils alternative 2, institutional controls and monitoring are listed as one
component and are both listed in the heading for alternative 2, while soil alternative 3 lists
institutional controls in the heading, but groups monitoring with institutional controls in the
discussion. Please check all alternatives (headings and text) and adjust as necessary to clarify
and provide consistency.

Also, soil alternative 3 should include confirmation sampling if air emissions and soil samples to
evaluate the effectiveness of the soil vapor extraction system.

For soil alternative 4, what are the plans for backfilling or resurfacing areas from which soils
were removed and transferred to the consolidation area.

Response:
Item 1: Because monitoring is a technology under the institutional controls general response action (See
Tables 3-1 and 3-2) the word "monitoring” was deleted, where appropriate. This was done for all

alternatives, as appropriate, in the Executive Summary, Section 4, Section 5, and Section 6. This
revision was made at the following locations:
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Pages ES-6 and ES-7 - Remedial Alternative Development

Page ES-7 - Preferred Alternative

Page 4-7 - bullet items

Page 4-8 - heading and first paragraph of Section 4.4.2

Page 4-9 - first paragraph of Sections 4.4.3 and 4.4.4

Page 4-10 - first paragraph of Section 4.4.5; heading and first paragraph of Section 4.5.2
Page 4-11 - first paragraph of Sections 4.5.3

Page 5-5 - heading of Section 5.3.2; first paragraph of Section 5.3.2.1

Section 5.3.2 - The separate discussions of institutional controls and monitoring were be combined
under the institutional controls component

Page 5-41 - heading of Section 5.4.2; first paragraph of Section 5.4.2.1

Page 6-1 - second bullet of Section 6.2

Page 6-6 - second bullet of Section 6.4

Table 6-1 - column heading for Groundwater Aiternative 2

Page 6-14 - first paragraph of Section 6.6

Table 6-2 - column heading for Soil Alternative 2

Conforming changes were also made to the Proposed Plan

ltem 2: Agree. The following was added to the last paragraph of Section 4.5.3 (Soil Alternative 3): "In
addition, monitoring of air emissions and confirmation soil sampling would be conducted to determine the
effectiveness of treatment.” This addition was also included in Component 2 of Section 5.4.3.1.

ltem 3: Agree. The foilowing was added to Section 4.5.4 (Soil Alternative 4): "Clean fill would be
placed and compacted in the excavated areas. Topsoil would be placed on top of the compacted fill,
and the areas would be revegetated."

8. Page 5-6, 1st para. - "The government will maintain the institutional controls ..." Need to
be more specific regarding the government."” (See also page 5-41, 3rd paragraph.)

Response;

Agree. These statement were revised as follows: "The Navy and MCAS Cherry Point will maintain the
institutional controls until RAOs have been achieved.”

9. Page 5-8, 2nd para. - "Monitoring of groundwater, surface water and sediments ..." (Add
underlined text.)

Response:
Agree. The text was revised in accordance with the comment.

10. Page 5-9, 4th para. - "Although migration ... annual monitoring of groundwater ..."” Delete
"annual”. Note: Check the document for other references to specific frequencies or sampling
and analysis and delete (except when referencing basis of cost estimates); the frequency will be
specified at a later date. (See also page 5-17, last paragraph, page 5-20, 4th paragraph, and page
5-31, 1st paragraph - delete "annual.")

Response:

All conceptual design information, including monitoring frequencies, is used as the basis for cost
estimates. However, as discussed with the Partnering Team, conceptual design details were moved to

Appendix B (Conceptual Design Calculations), and the word "annual" was deleted from the main text of
the FS.

12
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11. Page 5-41, last sentence - "Any future construction activity at OU2 must be conducted ...
contaminants.” Need to add: "The State and USEPA will be properly notified of proposed
construction plans at OU2 prior to commencement of any construction activities."”

Response:

Agree. The statement was added as indicated in the comment.

12, Page 6-9, 1st para. - "Exceedances of RGOs based on protection of future residents and
full-time employees only occurred at three sample locations.” What are these sample locations,
and are they within areas to be addressed by the soil vapor extraction systems?

Response:

As stated in the second paragraph of Section 2.7 - "As shown on Table 2-9, none of the concentrations
exceeded RGOs based on the full-time employee scenario. RGOs for protection of future residents were
only exceeded for iron and thallium. Based on a review of the analytical data, the RGO for iron was
exceeded at locations OU2SS07 (54,700 mg/kg) and OU2LS05 (40,500 mg/kg). The RGO for thailium
was exceeded at location 44AS0O03 (6.7 mg/kg)."

None of these locations are within any of the proposed SVE systems. No revisions were made in
response to this comment.

13. Page 6-11, 2nd bulleted item - Need to include the monitoring of sediments in Slocum
Creek and Turkey Gut.

Response:

Agree. Text was revised as indicated in the comment.

14, Page 6-16, Table 6-2 - Modifying Criteria for Soil Alternative 1: "No" should be "Not."
Response:

Agree. Text was revised as indicated in the comment.

15. Page 6-19, 3rd bulleted item - Replace restricting the use of groundwater beneath OU2
such that all aquifers shall be restricted from any use as a water source and no wells will be
installed (except for monitoring wells).

Response:

Agree. This bullet was revised as follows: "Restricting the use of groundwater from all aquifers beneath
OU2 as a water source with provisions for no installation of wells (except monitoring wells)."

13
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EXECUTIVE SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The objective of the Remedial Investigation/Feasibility Study (RI/FS) process is to gather and evaluate
information sufficient to select the most appropriate remedy for a given site based on an informed risk
management decision making process. This FS is the second of two documents that provides the basis
for selecting a remedial alternative for Operable Unit (OU) 2 at Marine Corps Air Station (MCAS) Cherry
Point, North Carolina. The objective of the FS was to develop and evaluate potential remedial alternatives
that address unacceptable risks to human health and the environment that were identified in the R! report.
The objective of the RI was to collect adequate chemical analytical data to determine the contaminants
present at OU2 and to determine whether those contaminants present an unacceptable risk to human health
and the environment. An evaluation of the analytical data and the risk assessment revealed no unacceptable
risks to human health under current land uses. However, exposure to contaminated groundwater and
contaminated soil presents unacceptable risks to aduit and child receptors only under a hypothetical future
residential scenario. in addition, groundwater contaminant concentrations exceed state groundwater quality
standards, and soil contaminant concentrations exceed levels protective of groundwater. Remedial action
is required at OU2 to address these potential threats to human health and the environment. The FS focuses
on evaluating cleanup alternatives for soil and groundwater contamination. The alternatives were developed
by combining remedial technologies that address the potential threats to human health and the environment

that may result from soil and groundwater contamination.

SITE OVERVIEW

OU2 is located in the west-central portion of MCAS Cherry Point, on the east bank of Slocum Creek, which
flows to the north (Figure 1-2). QU2 consists of Site 10 - Old Sanitary Landfill, Site 44A - Former Sludge
Application Area, Site 46 - Polishing Ponds No. 1 and No. 2, and Site 76 - Vehicle Maintenance Area (Hobby
Shop) (Figure 1-3 and Plate 1 in Appendix D).

L Site 10 is a 40-acre sanitary landfill that served as the primary disposal site at the Air Station
from 1955 until the early- to late-1980s. Site 10 is divided by Turkey Gut (a small stream), which
flows westward into Slocum Creek. Former sludge impoundments that were used for
management of Resource Conservation and Recovery Act (RCRA) hazardous wastes until closed
in the mid-1980s are also located in the north-central portion of Site 10. This former sludge

application area is included as a hazardous waste management unit in the Air Station’s RCRA
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Part B permit. A fenced, gravel area formerly used to store drums of petroleum products is also
located at Site 10.

e  Site 44A consists of an area in the north-central portion of Site 10 where sludge from the sewage

treatment plant was applied.

] Site 46 consists of two inactive unlined ponds, approximately 12 feet deep, that were used as
aeration basins for wastewater from the sewage treatment plant. The ponds are located north
of Site 10.

[ ] Site 76 is located south of Site 10 and consists of a building and parking lot where personal

vehicles are repaired. In the past, Site 76 was part of a motor pool and equipment storage area.

Investigations were conducted at OU2 from 1981 through 1996. Activities included reviewing aerial
photographs; conducting a soil-gas survey and magnetometer and terrain conductivity studies; drilling soil
borings; excavating test pits; installing permanent and temporary monitoring wells; measuring groundwater
levels; and sampling and analyzing surface and subsurface soil, groundwater, surface water, sediment, and
leachate seeps. The results from the magnetometer and terrain-conductivity studies were used to identify

locations for some of the test pits and soil borings.

PHYSICAL FEATURES

The ground surface elevation varies from approximately 30 feet mean sea level (MSL) in the central portions
of the landfill areas to approximately 1.5 feet MSL at Slocum Creek. The ground surface is relatively flat in
these central areas with smaller areas of uneven terrain. The ground surface adjacent to Slocum Creek and
Turkey Gut generally has moderate to steep slopes. The berms of the Site 46 polishing ponds have an
elevation of approximately 22 feet MSL. The ground surface west of the ponds slopes steeply downward
to approximately 5 feet MSL, then becomes flat and heavily vegetated near Slocum Creek. The ground
surface south of the ponds slopes moderately towards the Site 10 landfili area. The areas east and
northeast of the ponds are relatively flat. Sites 10, 44A, and 46 are inactive. The only site activities occur

at Site 76, where Air Station personnel can work on their private vehicles.

The surface of the landfill at OU2 consists of fill material (sand, silt, and clay mixed with refuse including
domestic trash, wood, plastic, rubber, asphalt, concrete, and metal fragments) and natural materials. As
much as 26 feet of fill was noted at Site 10. The fill is generally thickest at the central landfill areas. The

majority of the ground surface at OU2 is vegetated. After the Site 10 landfill was closed, a layer of cover
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material was placed over the existing fill material. The landfill areas are vegetated with pine trees (southwest
portion) and fields with grasses and trees. Wetlands vegetated with trees and shrubs are |located adjacent
to Slocum Creek and Turkey Gut. There is a hardwood forest on the land between the wetlands and landfill

areas.

GEOLOGY/HYDROGEOLOGY

Based on the site investigations, a variety of subsurface characteristics were identified at OU2. The geologic

and hydrogeologic units are listed from shallowest to deepest:

e Fill material

] Undifferentiated surficial formation and surficial aquifer
e  Yorktown confining unit

® Yorktown aquifer

] Pungo River confining unit

. Pungo River aquifer

. Upper Castle Hayne confining unit

] Upper Castle Hayne aquifer

e  Lower Castle Hayne confining unit

e  |ower Castle Hayne aquifer

The fill material consists of waste materials that were buried. Underlying the fill material are alternating layers
that consist of aquifers and confining units. In general, aquifers are permeable materials (sands) that contain
groundwater that could be available for use. The confining layers are less permeable materials (silts and
clays) that do not contain significant amounts of groundwater. Confining units tend to retard the vertical

flow of groundwater from one aquifer to the next.

Although the drinking water at the Air Station is not obtained from the surficial aquifer, it is the primary unit
of concern at OU2 because monitoring wells installed in the surficial aquifer indicate that this groundwater
is adversely affected by OU2. Groundwater in the surficial aquifer was encountered at depths of 7 to 22 feet
below the ground. Groundwater in the surficial aquifer flows toward, and discharges to, Turkey Gut and
Slocum Creek. Underlying the surficial formation and surficial aquifer is the Yorktown confining unit, which
separates the surficial aquifer from the Yorktown aquifer. Monitoring wells installed in the Yorktown aquifer
indicate that only a few contaminants were detected. The contaminant concentrations in the Yorktown
aquifer are much lower than those found in the surficial aquifer. Groundwater in the Yorktown aquifer flows

toward, and discharges to, Slocum Creek. None of the deeper aquifers beneath QU2 were investigated.
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The Castle Hayne aquifers, which begin at a depth of approximately 195 feet below OU2, serve as a source

of drinking water at the Air Station, so protecting this water is important. The Castle Hayne aquifers are

separated from the surficial and Yorktown aquifers by the Pungo River and Upper Castle Hayne confining

units.

MEDIA OF CONCERN

Based upon an evaluation of the nature and extent of contamination, contaminant fate and transport, and

toxicity and risk assessment, the media of concern at OU2 were determined to be groundwater and soil.

Soil also includes waste materials buried in the landfill. The media of concern addressed in this FS are

based on the following conclusions from the Rl investigations and report:

109502/P

Contaminant concentrations in groundwater exceed state groundwater standards.

Unacceptable risks to human health were identified for adults and children only under a
hypothetical future residential scenario. The majority of these risks are from ingesting
groundwater from the surficial aquifer. The risks are driven by volatile organic compounds and

metals.

The data do not indicate an unacceptable risk to human heaith from exposure to soil

contaminants except under the future hypothetical residential use exposure scenario.

There are soil "hot spot” areas where concentrations exceed levels based on protection of

groundwater.

Municipal waste, industrial waste, and construction debris were encountered during test pit

excavation activities.

Although groundwater discharges to Turkey Gut and Slocum Creek, there were only limited

exceedances of state surface water standards in these streams.

Potential ecological risks do not appear to be a significant concern at OU2 and do not warrant
remediation based on potential ecological risks alone. Potential risks were due to scattered
detections of chemicals. Potential risks generated from food-chain models were mainly driven

by uncertainty in toxicity data, rather than actual risk.
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[ Elevated detections of compounds of concern in Turkey Gut were limited to single locations or
the exceedances occurred at locations upstream of OQU2. Therefore, these detections are
considered to be isolated occurrences and are not believed to be a significant concern.
Elevated detections of compounds of concern in Slocum Creek, including the possibility of an

upgradient source, will be evaluated under Operabie Unit 15.
DEVELOPMENT OF REMEDIATION LEVELS AND CONTAMINANTS OF CONCERN
During the RI, a human health risk assessment was conducted to develop remediation (cleanup) levels and
identify contaminants of concern. The following receptors and exposure pathways were evaluated as part
of the baseline human health risk assessment under current and future potential land use scenarios:

° Maintenance worker - direct contact with surface soil.

e  Construction worker - direct contact with soil and groundwater (surficial aquifer) and inhalation

of fugitive dust; direct contact with polishing pond sediment.

] Adolescent trespasser - direct contact with surface soil and leachate seeps; direct contact with

Slocum Creek water and sediment; direct contact with Turkey Gut water and sediment.

[ Adult recreational user - direct contact with Slocum Creek water and sediment and ingestion of
fish.

. Full-time employee - direct contact with surface soil.

e  Adult resident (6-year exposure) - direct contact with groundwater (surficial aquifer) and surface

soil; direct contact with groundwater (Yorktown aquifer) and surface soil.

e  Child/adult resident (30-year exposure) - direct contact with groundwater (surficial aquifer) and

surface soil; direct contact with groundwater (Yorktown aquifer) and surface soil.

] Child resident - direct contact with groundwater (surficial aquifer) and surface soil; direct contact

with groundwater (Yorktown aquifer) and surface soil.

Except for future residents, risks for all other receptors and exposure pathways are within the U.S.

Environmental Protection Agency (USEPA) "acceptable” risk range (cancer risk of 1E-6 to 1E-4 and Hazard
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Index [HI] below 1.0). However, USEPA Region IV requires an evaluation of Remedial Goal Options (RGOs)
for three risk range levels for any receptor for which an individual chemical has a cancer risk greater than
1E-6 or a HI greater than 1.0. RGOs were developed for groundwater and soil for the full-time employee,
6-year resident (adult or child), and 30-year resident. RGOs were also developed for soil based on the
protection of groundwater from the leaching of soil contaminants.

Contaminants of concern (COCs) and estimated volumes of contaminated material were determined based
on comparisons of OU2 site contaminants to these RGOs. Compliance with regulatory standards and
criteria was also considered in compiling the COCs.

REMEDIAL ACTION OBJECTIVES

Based on the media of concern and the potential receptors/pathways of exposure, the remedial action
objectives (RAOs) for QU2 are as follows:

° Protection of human receptors from adverse health effects that may result from dermal contact

and incidental ingestion of contaminated surface soils.

] Protection of human receptors from adverse health effects that may result from incidental

ingestion of waste/fill material and contaminated subsurface soils.

e  Protection of human receptors from adverse health effects that may result from dermal contact,

ingestion, and inhalation of contaminants in the groundwater in the surficial aquifer beneath OU2.

e  Mitigation of contaminant migration from OU2 into the environment.

° Protection of the environment.

REMEDIAL ALTERNATIVE DEVELOPMENT

The following remedial alternatives for groundwater were developed to meet the remedial action objectives:

° Alternative 1 - No Action

° Alternative 2 - Natural Attenuation and Institutional Controls
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e Alternative 3 - Groundwater Extraction; Treatment and Discharge to Slocum Creek or

Pretreatment and Discharge to Sewage Treatment Plant (STP); Institutional Controls.
. Alternative 4 - Air Sparging/Soil Vapor Extraction; Institutional Controls

Alternative 1 is required under the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA). Alternative 2 was developed to evaluate the minimum actions needed to meet the remedial

action objectives. Alternatives 3 and 4 were developed to evaluate active groundwater remediation.
The following remedial alternatives for soil were developed to meet the remedial action objectives:

(] Alternative 1 - No Action

® Alternative 2 - Institutional Controls

] Alternative 3 - Soil Vapor Extraction; Institutional Controls

e  Alternative 4 - Excavation, Consolidation, and Containment; Institutional Controls
e  Alternative 5 - Excavation, Treatment, and Onsite Disposal; Institutional Controls

e  Alternative 6 - Excavation and Offsite Disposal; Institutional Controls

Alternative 1 is required under CERCLA. Alternative 2 was developed to evaluate the minimum actions
needed to meet the remedial action objectives. Alternatives 3, 4, 5, and 6 were developed to evaluate active
soil remediation.

EVALUATION OF REMEDIAL ALTERNATIVES

Remedial alternatives were evaluated against nine criteria specified in CERCLA regulations. These criteria
are: (1) overall protection of human health and the environment; (2) compliance with applicable or relevant
and appropriate requirements (ARARs); (3) long-term effectiveness and permanence; (4) reduction of toxicity,
mobility, or volume through treatment; (5) short-term effectiveness; (6) implementability; (7) cost; (8) state
and USEPA acceptance; and (9) community acceptance. The first two criteria are threshold criteria in that
each alternative must meet them. The next five criteria are primary balancing criteria. The alternative(s) that
best matches these criteria are proposed to the USEPA, state, and community as the preferred remedy.

The last two criteria are modifying criteria that may modify the proposed remedy following comments on
the FS and the Proposed Plan.
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PREFERRED ALTERNATIVE

Based on available information and the current understanding of conditions at OU2, the preferred site-wide

alternative combines Groundwater Alternative 2 - Natural Attenuation and Institutional Controls, and Soil

Alternative 3 - Soil Vapor Extraction; Institutional Controls. These alternatives are the most cost-effective

method for satisfying applicable ARARs and providing short- and long-term protection of human health and

the environment for current and most reasonable future land use scenarios.

The preferred alternative for groundwater consists of the following:

° Maintaining records of the contamination at OU2 in the MCAS Cherry Point Base Master Plan.

. Restricting the use of groundwater beneath QU2 with provisions for no installation of wells

(except monitoring wells).

e  Monitoring of groundwater under OU2 and surface water and sediment in Slocum Creek and

Turkey Gut.

The preferred alternative for soil consists of the following:

e  Maintaining records of the contamination at OU2 in the MCAS Cherry Point Base Master Plan.

'Y Restricting land use at OU2 to non-residential uses with provisions for no intrusive activities (no

excavation of surface soil or subsurface soil).

. Installing a fence around the polishing ponds, and repair and replacement of existing fencing.

¢  Placing warning signs along the fence, Slocum Creek, and Turkey Gut.

. Monitoring of groundwater under QU2 and surface water and sediment in Slocum Creek and
Turkey Gut.

. In-situ treatment using soil vapor extraction at four major soil "hot spots" (secondary source
areas) that are contaminated with volatile organics and any other such hot spots identified during
the Remedial Design. This includes monitoring of air emissions and soil to evaluate the

effectiveness of treatment.
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The preferred alternative addresses the principal threats associated with exposure to soil, buried wastes, and
groundwater within the surficial aquifer at OU2. The preferred alternative meets all of the remedial action
objectives and the satisfies the statutory requirements of CERCLA Section 121 which include (1) be
protective of human health and the environment, (2) comply with applicable or relevant and appropriate
requirements (ARARs), unless a waiver is justified, (3) be cost-effective, (4) utilize permanent solutions and
alternate treatment technologies to the maximum extent practical, and (5) satisfy the preference for treatment

that reduces toxicity, mobility, or volume as a principal element.

The only unacceptable risks are for the hypothetical residential scenario. All other risks under the remaining
current and future exposure scenarios are within the USEPA "acceptable” risk range. The majority of the
risks are due to ingestion of surficial aquifer groundwater and ingestion of surface soil. The future residential
exposure pathway for groundwater is extremely unlikely because the surficial aquifer is not used as a source

of drinking water, and the Air Station has a separate potable water supply system.
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1.0 INTRODUCTION

This Feasibility Study (FS) has been prepared by Brown & Root (B&R) Environmental (formerly known as
Halliburton NUS Corporation and NUS Corporation) under the Comprehensive Long-Term Environmental
Action Navy (CLEAN) Contract No. N62472-90-D-1298, Contract Task Order (CTO) 211. This Feasibility
Study has been prepared to provide remedial action alternatives for Operable Unit 2 (OU2) at the Marine
Corps Air Station (MCAS) Cherry Point, North Carolina. OU2 consists of four sites (Sites 10, 44A, 46, and
76) that were identified in the Initial Assessment of Sites (IAS) performed by a Navy contractor and listed
in a multi-task Resource Conservation and Recovery Act (RCRA) Section 3008(h) Administrative Order on
Consent signed by the Navy and the U.S. Environmental Protection Agency (USEPA) in December 1989.
MCAS Cherry Point was placed on the Nationa! Priorities List (NPL) in December 1994. The sites included
in this report are now managed in accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA). The RCRA Section 3008h Administrative Order on Consent is
still in effect as an ARAR.

1.1 PURPOSE OF THE REPORT

This report summarizes the information presented in the Remedial investigation (Rl) (B&R Environmental,
1996) and discusses the basis for any remedial action that may be required at OU2. The scope of this
report is limited to the environmental media present at OU2 and those media that may be affected by the
contamination at these sites. Remedial technologies and process options will be evaluated and screened
in this report to select those which are most viable for the site conditions and contaminants. The remaining
technologies and process options will be combined to form remedial alternatives that will address site
contamination. The remedial alternatives will be evaluated to distinguish positive and negative aspects of

each alternative.
1.2 BACKGROUND INFORMATION
This section presents the location and a description of OU2. This section also presents the available historic

background of the OU2 sites. The historical background provides an indication of the sources that might

have been the cause of contamination at QU2.
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1.2.1 Location

MCAS Cherry Point is part of a military installation located in southeastern Craven County, North Carolina,
just north of the town of Havelock. The Air Station covers approximately 11,485 acres. Its boundaries are
the Neuse River to the north, Hancock Creek to the east, North Carolina Highway 101 to the south, and an
irregular boundary line approximately three-fourths of a mile west of Slocum Creek. The entire Air Station
is situated on a peninsula north of Core and Bogue Sounds and south of the Neuse River. The general

location of the Air Station is shown on Figure 1-1.

OU2 is located in the west/central portion of the Air Station, as shown on Figure 1-2. OU2 is bounded by
the Sewage Treatment Plant (STP) to the north, Roosevelt Boulevard to the east, a residential area to the
south, and Slocum Creek to the west. OU2 consists primarily of the Site 10 landfill. It also includes the
polishing ponds (Site 46) north of the landfill, a former sludge application area (Site 44A formerly Site 45)
located in the north-central portion of OU2, and the vehicle maintenance area (Hobby Shop) (Site 76)

located southwest of the landfill.

1.2.2 Air Station History and Description

The MCAS Cherry Point mission is to maintain and support facilities, services, and materiel of a Marine
Aircraft Wing, or units thereof, and other activities and units as designated by the Commandant of the Marine
Corps in coordination with the Chief of Naval Operations (CNO). Occupants at the Air Station include the
Second Marine Aircraft Wing (2nd MAW), the Naval Aviation Depot (NADEP), the combat Service Support
Detachment 21 of the Second Force Service Support Group (2nd FSSG), the Naval Hospital, the Dental
Clinic, the Naval Air Maintenance Training Group Detachment, and the Defense Reutilization and Marketing
Office (DRMO). The Air Station has facilities for training and support of the Fleet Marine Force (FMF) Atlantic

aviation units and is also designated as a primary aviation supply point.

The Air Station was commissioned in 1942. Continuing construction in 1943 added a massive aircraft
assembly and repair shop, which later became the NADEP. During the 1950s and 1960s, the size of the Air
Station increased from 7,582 acres to more than 11,000 acres (not including outlying facilities) as a result
of land acquisitions. During the 1970s, commercial and residential development of the surrounding area

grew substantially. In 1980, the City of Havelock annexed MCAS Cherry Point.
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1.23 Description of Operable Unit 2

0OU2 consists of four sites located in proximity to the Site 10 - Old Sanitary Landfill. These sites have been
grouped into one operable unit because of their proximity to each other (i.e., Site 44A - the Former Sludge
Application Area overlies portions of the Site 10 landfill, and Site 46 - Polishing Ponds No. 1 and 2, and
Site 76 - Vehicle Maintenance Area (Hobby Shop) are located adjacent to the landfill). In addition, Site 44A
and Site 46 both contain the same types of suggested contamination derived from sewage treatment.
Figure 1-3 provides a layout of the OU2 area. A full-size drawing of this figure is also provided in

Appendix D as Plate 1.
" Site 10 - Old Sanitary Landfill

Site 10 is located west of Roosevelt Boulevard and south of Site 43 - Sewage Treatment Plant, on the east
side of Slocum Creek. The site consists of a sanitary landfill approximately 40 acres in size that served as
the primary disposal site at MCAS Cherry Point from 1955 until the early- to mid-1980s. Contaminated
material and petroleum, oil, and lubricants (POLs) were spread on the land, burned, stored in unlined pits,
and buried at the landfill. Former sludge impoundments that were closed in the mid-1980s are also located
at this site. The impoundments were used to dispose of metal filings, plating sludges, paints, organic
solvents, oil and grease, and miscellaneous chemicals. The sludge impoundment area is included as a
hazardous waste management unit in the Air Station's RCRA Part B permit. During closure, the
impoundments were excavated to approximately 9.5 feet below the existing ground surface. They were
backfilled with soil and covered with 2 feet of clay and 2 feet of topsoil. A fenced, paved area formerly used
for storage of drums of petroleum products is located at Site 10. This area is no longer used for drum
storage. Investigative activities have been ongoing at this site since the mid-1980s and have included
monitoring well installations; soil borings; geophysical studies; test pit excavations; and soil, surface water,

sediment, and groundwater sampling.
_Site 44A - Former Sludge Application Area

Site 44 consists of two areas in which sludge from the STP was applied. Liquid sludge was removed from
the digesters for land application every 30 days. Sludge removed between September and November 1987
was applied at Sites 10 and 21. Site 44A is located on Site 10 (OtJ2), and Site 44B is located on Site 21
(OU13). Site 44B is not discussed further in this report, as it is not an QU2 site. The sludge contained

organic material and other constituents that would not be digested during the sewage treatment process.
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Site 46 - Polishing Ponds 1 and 2

This site consists of two inactive unlined ponds that served as aeration basins for wastewater from the STP.
The ponds are approximately 12 feet deep. The STP was recently upgraded and does not require the use
of the ponds for aeration. The ponds may be used for future stormwater management. The Air Station
submitted a Closure Plan for this site to the state in December 1988. USEPA Region IV is amenable to
waiving the closure requirements and allowing the ponds to be addressed under the NCDEHNR solid waste

management unit (SWMU) authority.

Site 76 - Vehicle Maintenance Area (Hobby Shop)

Site 76 consists of a building and parking lot where personal vehicles are repaired. General auto
maintenance and auto body repair are typical work activities conducted at this facility. In the past, Site 76
was part of a motor pool and equipment storage area.

1.3 PHYSICAL CHARACTERISTICS

This section summarizes the pertinent information for surface features, geology, hydrogeology, surface

water, and ecology.

1.3.1 Surface Features

MCAS Cherry Point is located within the Coastal Plain Physiographic Province. The province is
characterized as an elevated sea-bottom environment with low topographic relief and is generally below

100 feet mean sea level (MSL) in elevation.

The ground surface elevation varies from approximately 30 feet MSL in the central portions of the landfill
areas to approximately 1.5 feet MSL at Slocum Creek. The ground surface is relatively flat in these central
areas with relatively smaller areas of uneven terrain. The ground surface at the perimeter of the landfill areas

adjacent to the floodplains of Slocum Creek and Turkey Gut generally form moderate to steep slopes.
The polishing ponds (Site 46) are formed by earthen berms with elevations of approximately 22 feet MSL.

The ground surface west of the ponds slopes steeply from 22 feet to approximately 5 feet MSL, giving way

to a flat and heavily vegetated area adjacent to Slocum Creek. The ground surface south of the ponds
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slopes moderately towards the old sanitary landfill giving way to a grass swale where standing water is

common. The areas east and northeast of the ponds are relatively flat where the STP is located.

1.3.2 Geology

The Air Station is underlain by about 3,000 feet of interbedded, unconsolidated to partially consolidated
sedimentary deposits of sand, silt, clay, shell, and limestone that range in age from Cretaceous to Holocene.
These deposits are part of the Coastal Plain sediments of North Carolina that, in aggregate, form a wedge-
shape mass that thickens from a feather edge at the Fall Line to as much as 10,000 feet at Cape Hatteras.

The Coastal Plain deposits are undetlain by igneous and metamorphic basement rocks.

Four types of lithologic materials were encountered during the subsurface investigation at the QU2 area.
These were identified as fill material, the undifferentiated surficial formation, the Yorktown Formation, and

the upper portion of the Pungo River Formation.

Figure 1-4 identifies the iocation of typical cross-sections, which are provided in Figures 1-5, 1-6, and 1-7.
Some of the information provided on Figure 1-4 may be difficult to read because of the size of the drawing;

therefore, a full-size drawing of Figure 1-4 is provided in Appendix D as Plate 2.

1.3.2.1 Fill Material

The fill material consists of sand, silt, and clay mixed with refuse consisting of domestic trash, industrial

waste, construction debris, wood, plastic, rubber, glass, asphalt, concrete, and metal fragments.

Generally, the fill material is at its maximum thickness in the center of the landfill area and thins gradually
to the west and abruptly to the east. Refuse was encountered in seven of the soil borings and ranged in
thickness from 10 to 26 feet. Refuse extended below the water table at one of these locations. Refuse was
encountered above the water table in test pit excavations and ranged from 0 to 10 feet thick. In
approximately 50 percent of the test pits, the waste material extended below the bottom of the test pit
(generally 10 to 12 feet deep). Although groundwater was not encountered, the relationship between the

waste and groundwater could not be determined for these test pits.
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1.3.2.2 The Undifferentiated Surficial Formation

The shallowest natural materials beneath Site 10 consisted of orange, yellow, and brown silty sand with trace
to some amounts of clay present in localized areas. This material is present at the ground surface where
fill is nonexistent or underlies the fill. This material extends to a maximum depth of 52 feet below the ground
surface in the southwest portion of QU2 and thins slightly to the north and northeast to approximately 38
and 40 feet respectively. It is at least 25 to 30 feet thick at the Site 46 polishing ponds. These materials
correlate with the Undifferentiated Surficial Formation as described by the U.S. Geological Survey (USGS).

1.3.2.3 The Yorktown Formation

Underlying the Undifferentiated Surficial Formation is an olive green to grayish green, dense, fine sand with
varying amounts of bivalve shell fragments, clay, and silt. It is believed that this layer correlates with the
hydrogeologic Yorktown confining unit (formerly named the upper confining unit) that makes up the upper

portion of the Yorktown Formation. It has an average thickness of 19 feet.

Seven Shelby tube samples were collected from the upper portion of the Yorktown Formation. The grain-
size distribution curves indicate poorly sorted sands with little fines but with an average effective grain size

of 0.029 mm diameter (silt).

Underlying the upper portion of the Yorktown Formation is a grey silty sand with varying amounts of bivalve
shell fragments and correlates with the hydrogeologic unit named the Yorktown aquifer. The lower portion
of the Yorktown Formation has an average thickness of approximately 35 feet in the eastern portion of the

site and approximately 14 feet in the western portion of the site.

1.3.2.4 The Pungo River Formation

A dark green, clayey silt and clayey sand was encountered in six of the OU2 Lower Yorktown wells at depths
below ground surface varying from 69 to 100 feet. These materials are inferred to be the upper portion of
the Pungo River Formation and correlate to the hydrogeologic unit named the Pungo River confining unit
(formerly the lower confining unit). The top surface of the Pungo River Formation dips to the east at
approximately 0.01 percent grade. The thickness of the Pungo River confining unit was not determined

because the unit was not penetrated during the drilling activities.
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One Shelby tube sample was collected from the upper portion of the Pungo River Formation. The grain-size
distribution curve indicates poorly sorted sand with an effective grain size of 0.019 millimeter (mm) diameter
(silt).

1.3.3 Hydrogeology

MCAS Cherry Point is underlain by five non-saline aquifers and four confining units to a depth of
approximately 500 feet. These aquifers and confining units, in order or increasing depth, are the surficial
aquifer, the Yorktown confining unit (formerly named upper confining unit), the Yorktown aquifer, the Pungo
River confining unit (formerly named lower confining unit), the Pungo River aquifer, the Upper Castle Hayne
confining unit, the Upper Castle Hayne aquifer, the Lower Castle Hayne confining unit, and the Lower Castle

Hayne aquifer. These units are described below.

. Surficial Aquifer - The surficial aquifer is the uppermost aquifer of the study area and is exposed

at the ground surface and in streambeds throughout the Air Station. This aquifer consists of
unconsolidated and interfingering beds of fine sand, silt, clay, shell, and peat beds, as well as
scattered deposits of coarser grained material as part of relic beach ridges and alluvium
(USGS, 1994).

. Yorktown Aquifer and Confining Unit - The Yorktown confining unit overlies the Yorktown aquifer

and is composed of clay and sandy clay with locally discontinuous, thin beds of fine sand or
shells. The Yorktown confining unit is not present in the southern portion of the Air Station
(USGS, 1994).

The Yorktown aquifer consists of consolidated and unconsolidated fine sand, silty and clayey
sand, and clay. Shells and shell beds also occur in the unit and indicate a marine depositional

environment.

e  Pungo River Aquifer and Confining Unit - The Pungo River aquifer and confining unit underiie the

Yorktown aquifer throughout the area of the Air Station.
The Pungo River confining unit overlies the Pungo River aquifer and is composed mostly of clay

and possibly some clay-containing phosphatic sand. The unit is inferred to be missing in the
southern portion of the Air Station (USGS, 1994). The Pungo River aquifer consists of fine- to
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medium-grained sand with some local beds of silt, clay, and phosphatic sand. A few beds of

coarse sand also occur in the unit.

e  Upper Castle Hayne Aquifer and Confining Unit - The Upper Castle Hayne aquifer and confining

unit underlie the Pungo River aquifer everywhere beneath the Air Station. The Upper Castle
Hayne confining unit overlies the Upper Castle Hayne aquifer and is composed of clay and
sandy clay at the Air Station. Thin beds of sand have been documented to exist in this confining
unit (USGS, 1994).

The Upper Castle Hayne aquifer is composed primarily of porous limestone, sandy limestone,

and medium to fine sand. Thin, discontinuous beds of clay can also be present in the aquifer.

e  Lower Castle Hayne Aquifer and Confining Unit - The Lower Castle Hayne aquifer and confining

unit underlie the Upper Castle Hayne aquifer and are believed to be continuous beneath the Air
Station. The Lower Castle Hayne confining unit overlies the Lower Castle Hayne aquifer and is
composed of clay, sandy clay, and sand. The observed thickness of the confining unit ranges
from about 15 to 50 feet. The confining unit is slightly thicker in the northern part of the Air
Station (USGS, 1994).

The Lower Castle Hayne aquifer is composed of limestone, sandy limestone, calcareous sand,
and clay beds. Thin, discontinuous stringers of consolidated limestone also are present. The
aquifer grades to progressively finer grained sediments with depth; fine sand mixed with silt and

clay dominate the lower two-thirds of the unit.

The Castie Hayne aquifers are the principal water-supply for many domestic,municipal, and industrial users

in eastern North Carolina, including the Air Station and the nearby town of Havelock.

The USGS has identified paleochannels and suspected stratigraphic breaks beneath and in the vicinity of
the Air Station. Paleochannels filled with permeable material could act as conduits for groundwater flow or
movement of contaminants between the surficial and Castle Hayne aquifers (USGS, 1996).

1.3.3.1 0OU2 Hydrogeology

Four hydrogeologic units were encountered during the subsurface investigation at OU2. They are presented

in the order at which they were encountered from top to bottom. The units are the surtficial aquifer, the
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Yorktown confining unit (formerly the upper confining unit), the Yorktown aquifer, and the upper portion of

the Pungo River confining unit (formerly the lower confining unit).

The Surficial Aquifer

Groundwater beneath the site was encountered in the surficial aquifer at approximately 7 to 22 feet below
ground surface (BGS), and water-level elevations ranged from approximately 2.6 to 22 feet mean sea level
(MSL).

The groundwater in the surficial aquifer flows toward and discharges into either Slocum Creek or Turkey Gut.
Polishing Ponds No. 1 and No. 2 (Site 46), which are unlined, act as a recharge zone for the surficial
aquifer. There are two distinct areas of water table mounding based on April 1996 water level
measurements. A large mounding effect in the southeast is due to a topographic high. A small mounding

in the central area is due to wells that are located near trenches that act as recharge zones.

The saturated thickness of the surficial aquifer tends to increase toward the southern portion of the site. The
average saturated thickness is 29 feet as measured at 9 well clusters across the site, ranging from
approximately 22 feet at well cluster 10GW34 in the north to approximately 37 feet at well cluster 10GW40
in the south.

Because of the varying hydraulic gradients throughout the operable unit, the seepage velocity (groundwater
flow velocity) was calculated for three areas within the site: the sanitary landfill area, the central landfill area

south of Turkey Gut, and the landfill area in the southeast corner of the site.

At the northern landfill area, the hydraulic gradient was estimated to be 1.1E-2 ft/ft by graphic interpretation
from the potentiometric surface map. Slug tests were performed in this area in 1990 at monitoring wells
10GW42 and 10GW44 with a resulting average permeability value of 69 ft/day. The effective porosity was

estimated to be 0.3 for sand. These values result in a seepage velocity of 2.6 ft/day (9.1E-4 cm/sec).

At the central landfill area, the hydraulic gradient was estimated to be 5.1E-2 ft/ft by graphic interpretation
from the potentiometric surface map in the area of monitoring well 10GW36 in the northwestern direction.
Slug tests were performed in the central landfill in 1990 at monitoring wells 10GW36, 10GW37, and 10GW43
with a resulting average permeability value of 8.6 ft/day. The effective porosity was estimated to be 0.3 for

sand. These values result in a seepage velocity of 1.5 ft/day (5.2E-4 cm/sec).
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At the landfill area in the southeast corner of the site the hydraulic gradient was estimated to be 0.018 ft/ft
by using graphic interpretation from the potentiometric surface map between monitoring wells 10GW40 and
10GW39. Slug tests were performed in this area in 1990 at monitoring wells 10GW40 and 10GW39 with a
resulting average permeability value of 11 ft/day. The effective porosity was estimated to be 0.3 for sand.

These values result in a seepage velocity of 0.66 ft/day (2.3E-4 cm/sec).

The Yorktown Confining Unit and Aquifer

The Yorktown confining unit has an average thickness of approximately 19 feet as measured at six Lower
Yorktown wells. The thickness ranges from approximately 12 feet at OU2MW2 in the south to approximately
22 feet at OU2MWO06 located in the southeast. The Yorktown confining unit is continuous throughout OU2.
Seven Shelby tube samples were collected in 1994 from the upper portion of the Yorktown confining unit
for geotechnical parameters. The results indicated a geometric average permeability of 1.8E-06 cm/sec
(0.005 ft/day). This permeability is likely to be a conservative value because the boring logs and the natural

gamma logs indicate that the clay content increases downward within the confining unit.

The groundwater within the Yorktown aquifer beneath the site flows westward and discharges into Slocum
Creek. The potentiometric surface elevation (April 1996) of the Yorktown aquifer ranges from approximately
6 to 9.5 feet (MSL). The 8.3-foot potentiometric surface elevation at OU2MW3 is believed to be due to an
unexplained localized increase in the potentiometric surface. The average elevation of the Yorktown aquifer
potentiometric surface is 6.9 feet MSL. This is consistent with the USGS simulated potentiometric surface
of the Yorktown aquifer (USGS, 1994).

The thickness of the aquifer increases towards the southern portion of the site. The average thickness of
the Yorktown aquifer is 29 feet as measured at 9 well clusters across the site. Thickness ranges from
approximately 22 feet at well cluster 10GW34 in the north to approximately 37 feet at well cluster 10GW40
in the south.

The hydraulic conductivity value of 15 ft/day was obtained from the 1994 USGS report. The hydraulic
gradient was estimated to be 5.3E-4 ft/ft by graphic interpretation from the potentiometric surface map. The
effective porosity was estimated to be 0.3 for sand. These values result in a seepage velocity of 0.027 ft/day
(9.3E-6 cm/sec).

Generally, the vertical hydraulic gradients between the surficial and Yorktown aquifers are upward in areas

near Slocum Creek and downward in the central and eastern portion of the site. Upward gradients occur
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in well clusters OU2MW3 and OU2MW2. This is an area where the groundwater in the surficial aquifer is
recharged by the underlying Yorktown aquifer through the Yorktown confining unit. Because of the
proximity of Slocum Creek, the groundwater from the Yorktown aquifer is discharging to the creek through

the surficial aquifer.

Based on the most recent water-level measurements, a small (head differential of 0.16 feet), downward
gradient was observed at well cluster OU2MW4. Larger (average head differential of 8.2 feet) downward
gradients were observed in clusters OU2MWS5, 10EGW01, OU2MWS6, and OU2MW?7, located on the eastern
side of the site. At well cluster OU2MW?7, water-level measurements were not taken at the surficial well
because of inaccessibility; however, water levels were obtained from the lower surficial well 10GW25 (S1W2).

Moderate downward gradients occur in the central portion of the site at well clusters 10GW19 and 10GW33.

Pungo River Confining Unit

The Pungo River confining unit was believed to be encountered in all of the six lower Yorktown Wells. One
Shelby tube sample was collected from the upper portion of the Pungo River confining unit at OU2MW?7.

The hydraulic conductivity was measured to be 6.6E-7 cm/sec.

1.3.3.2 Groundwater Use and Classification

Groundwater from the Castle Hayne aquifers is the major source of drinking water at the Air Station and in
the City of Havelock. Groundwater use within the area includes domestic, light industrial, and industrial.
The Air Station uses between 2.5 and 4.5 million gallons of water per day (USGS, 1988). This supply is
derived from about 20 wells that range in depth from 1395 to 330 feet. The number of wells in use at any
one time varies with need. The City of Havelock obtains its water from two wells that are 144 to 150 feet

deep. There are no drinking water wells located at QU2.
The groundwater in the vicinity of MCAS Cherry Point is classified by the state of North Carolina Department

of Environmental Health and Natural Resources (NCDEHNR) as Class GA. Class GA groundwaters are

considered to be existing or potential sources of drinking water.
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1.3.4 Surface Water Hydrology and Classification

OU2 is bounded on the west by Slocum Creek, which flows north past the site. Turkey Gut is a perennial
stream that flows northwestward through the central portion of OU2 and discharges to Siocum Creek. There
is a surface drainage swale between the polishing ponds and the Old Sanitary Landfill where standing water

is common during wet periods. The swale drains west, discharging to Slocum Creek.

Slocum Creek is shallow, warm, and brackish. It is approximately 800 feet wide at the confluence of Turkey
Gut. During the 1994 sampling event, depths ranged from 2.4 to 4 feet approximately 25 feet from shore.
It serves as a recreational resource (e.g., boating) for military personnel and local residents. NCDEHNR has
classified Slobum Creek as a Class SC tidal salt water. The SC classification is defined as suitable for fish
and wildlife propagation, secondary recreation (i.e., recreational activities not involving whole-body contact),

and other uses applicable for waters of lower quality (15A NCAC 2B.0212).

Turkey Gut is a small channelized freshwater tributary to Slocum Creek that drains a portion of MCAS Cherry
Point south of the STP. The stream is approximately 10 feet wide and varies in depth from 2 inches to 2
feet based on estimates made during the ecological assessment. The width increases to approximately 50
feet where it enters Slocum Creek. Turkey Gut is classified as a Class C fresh surface water. The C
classification is defined as suitable for aquatic life propagation and maintenance of biological integrity,
wildiife, secondary recreation, agriculture, and any other usage except for primary recreation or as a source
of water supply for drinking, culinary, or food processing purposes (15A NCAC 2B.0211). The classification
of surface water is described under Section 2.3 of this FS, which describes Applicable or Relevant and

Appropriate Requirements (ARARs).

1.35 Climate and Meteoroiogy

Proximity to the Atlantic Ocean significantly influences the climate of MCAS Cherry Point. The climate is
warm and humid, with short, mild winters and long, hot summers. Winter temperatures average 46°F, and
summer temperatures average 77°F (NAVFACENGCOM, 1980). The average annual temperature is
approximately 64°F. Periods of continuous freezing temperatures seldom last more than a few days.
Precipitation is unevenly distributed, with the greatest monthly precipitation occurring during July, August,
and September (6 to 8 inches per month). In the other months, rainfall averages 3 to 4 inches per month.
Average annual precipitation in Craven County is approximately 55 inches (Floyd, 1969). During extreme

dry years, precipitation may be as low as 35 inches, whereas rainfall may increase to 80 inches during very
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wet years. Tropical hurricanes pass offshore twice in an average year but infrequently strike the coast with

full force. Average annual evapotranspiration is 36.8 inches (Floyd, 1969).

1.3.6 Ecology

MCAS Cherry Point comprises 11,485 acres, 6,336 acres (55 percent) of which are forested. The remainder
is in military use for operations, training, maintenance, construction, supply, housing, support facilities, and
utilities. The majority of military use facilities are located in the central and south-central portions of the Air
Station. The majority of forested lands are located in the northwest, north-central, and southeast portions

of the Air Station. Much of the forested land is used for training purposes.

The Air Station has an active fish and wildlife management program, with on-staff foresters, wildlife biologists,
and game wardens. The objectives of the management program are to protect all native wildlife species
and their habitat, make fish and wildlife resources available on a continuing basis, enhance fish and wildiife
resources, and participate in the multiple uses of Marine Corps property. A copy of the Fish and Wildlife

Management Plan is included in Appendix K of the Rl (B&R Environmental, April 1997).

Most of the game species native to eastern North Carolina are present at MCAS Cherry Point. These include
large game (white-tailed deer, black bear, and wild turkey), small game (grey squirrel, mourning dove,
rabbits, bobwhite quail, and waterfowl), and furbearers (raccoon, grey fox, river otter, opossum, muskrat,
beaver, nutria, and bobcat), as well as a variety of nongame species (amphibians, reptiles, birds, and
mammals). Some of the management programs are active in maintaining population and habitat (e.g.,
rabbits and squirrels). Some areas of the Air Station are planted in grains to provide additional forage (e.g..
doves), and some species are managed primarily by restricting hunting and providing protection from
poaching (e.g., bears). Only one waterfow! species (the wood duck) actively breeds in the area, and nesting

boxes are provided.
In addition, the Air Station carries out management programs for endangered and threatened species, and
all actions are evaluated for the potential effects on these resources. A few endangered and threatened

species are known to exist or pass through the area, as follows:

. Bald eagle - A few bitds use Slocum Creek or the Neuse River during their migrations. No nests

are known.
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e  American alligator - It is estimated that four to six alligators reside in local creeks and marshes.

Young have occasionally been seen in the Jack’s Branch area of Hancock Creek.

° Red-cockaded woodpecker - No active colonies have been found in the area, although the birds

did exist historically. Monitoring continues, but there have been no confirmed sightings.

] Loggerhead turtle - Found in sounds and rivers adjacent to MCAS Cherry Point.

A rare species and special-interest natural areas inventory of MCAS Cherry Point was conducted by the
North Carolina Natural Heritage Program (NCNHP) during 1992 and 1993. The animal and plant inventory
was designed to gather data on the population and habitat characteristics of each documented rare species,
to map their locations, to assess the quality and integrity of habitat, and to make management

recommendations regarding species and habitat.

NCNHP has divided MCAS Cherry Point into 15 critical areas, which are considered to be essential to the
conservation and management of rare species. Of these 15 critical areas only one is partially associated
with QU2 (all of Slocum Creek and its tributaries). This area contains tidal freshwater marshes, coastal small

stream swamps,a nd cypress-gum swamps.

MCAS Cherry Point forested uplands are dominated by the Wet Pine Flatwoods community, most of which
has been managed for timber production. The Tidal Freshwater Marsh community forms a fringe along the
tidal creeks, and the Coastal Fringe Evergreen Forest community occupies low upland terraces along the
tidal creeks. Tidal creek tributaries support the Coastal Plain Small Stream Swamp (Blackwater Subtype)
community, and the Mesic Mixed Hardwood Forest community occupies the slopes adjacent to these inland

streams.

Pine is the dominant canopy tree, with ioblolly pine (Pinus taeda) covering about 4,000 acres. Mixed pine
and hardwoods cover about 1,200 acres. Some forested lands are managed for natural and scenic values.
These include major road corridors; riparian, beach, and bluff areas along the major river and creek systems,
including their tributaries; areas containing federally designated endangered, threatened, or rare species;
and forests adjacent to some residential areas and the Air Station golf course. Other forested lands are
managed for even-age timber production and to enhance wildiife populations, such as by maintaining wildlife
food plots. Although there is a recent history of prescribed winter burning in MCAS Cherry Point forests,

shrub dominance of the ground layer and the near absence of wiregrass (Aristida stricta) indicate a long
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historical period without fire. It is also possible that land uses, such as agriculture, prior to the establishment

of the Air Station contributed to loss of wiregrass.

The game warden staff assists Federal and state authorities in enforcement of the Endangered Species Act.
The Air Station also runs an active fisheries management program to provide recreational fishing for military
personnel and their dependents, civilian employees, and public guests. The program consists of intensive
management of four freshwater ponds, as well as regulation and enforcement on adjacent waters. The

ponds are stocked with catfish, largemouth bass, bluegill, and redear sunfish.

1.3.7 Current Site Utilization

MCAS Cherry Point is located within the limits of the City of Havelock, North Carolina. The area surrounding
the Air Station consists of commercial and residential developments, waterways, and public lands (Croatan
National Forest). It is isolated from relatively large population centers. The largest cities in the vicinity are
the City of New Bern (approximately 19 miles northwest of the Air Station) and Morehead City
(approximately 19 miles southeast of the Air Station). There are 8,267 active military personnel and 5,946
civilian personnel living and/or working at the Air Station. In addition 27,586 dependents live on or off the

station.

Enlisted military personne!l assigned to the Air Station typically remain for two tours of duty (a total of

approximately 3 years). Officers may remain longer.

As noted in Section 1.3.6, MCAS Cherry Point comprises 11,485 acres. The primary military land uses at
the Air Station include military operations, training, maintenance and production, supply, medical
administration, troop and family housing, community support, and utilities. The most concentrated area of
development occurs in an area bounded by "A" Street, Sixth Avenue, and Roosevelt Boulevard. This area
is southeast of OU2 on the opposite side of Roosevelt Boulevard. Most of the assigned personnel, both

civilian and military, work in this area, and most of the enlisted men’s quarters are located there.

The area between the East Prong of Slocum Creek and Roosevelt Boulevard, and south of Runway 14 is
generally devoted to a Community Services complex. Most housing is Iocéted within the Community
Services Complex in the southwest corner of the Air Station along Roosevelt Boulevard (southeast of OU2).
The northwest corner and the area west of Slocum Creek are devoted to Ordnance and Survival Training
areas. These areas are also northwest and west of OU2. None of the above areas have been impacted by

past activities at OU2.
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The surficial and Yorktown aquifers at QU2 or anywhere at the Air Station are not currently used as a
drinking water source. There are no plans to make use of the surficial or Yorktown aquifers. The Air Station
obtains its potable water from the Castle Hayne aquifers, approximately 190 feet below ground surface. The

only area at OU2 which is currently in use is the vehicle maintenance area.
1.4 NATURE AND EXTENT OF CONTAMINATION

Soil, groundwater, surface water, sediment, leachate seep, and polishing pond sediment samples were
collected and analyzed for a variety of parameters to determine the nature and extent of contamination. This
section summarizes the data and discussion presented in the Rl Report (B&R Environmental, April 1997).

The sampling locations are provided in Figure 1-4 and Plate 2 (in Appendix D).

The complete database for all sampling results is contained in Appendix H of the Rl Report.
1.4.1 Soil

1.4.1.1 Surface Soil

Untii 1995, only five soil samples had been collected at OU2 from depths of less than 2 feet. Three of these
samples were analyzed for Target Compound List (TCL) volatile and semivolatile organics and Target Analyte
List (TAL) metals. Two of the samples were only analyzed for RCRA List 2 metals. In 1995, thirteen
additional surface soil and dry leachate seep soil samples were collected and analyzed for the full TCL/TAL,
including cyanide. In 1996, two surface soil samples were collected and analyzed for the full TCL/TAL
inciuding cyanide, and two surface soil samples were collected and analyzed for dioxins. Table 1-1

summarizes the surface soil sampling results.

Only afew volatile organic compounds were detected. These include single detections of 1,2-dichloroethane
(20 micrograms per kilogram [ug/kg]), methylene chloride (12 ug/kg), and chloroform (9 ng/kg). Xylenes
were detected in seven samples at concentrations of 1 to 11 ug/kg, and toluene was found in three samples

at concentrations of 11 to 42 ug/kg.
One surface soil sample contained several polynuclear aromatic hydrocarbons (PAHSs) at concentrations

ranging from 140 ug/kg for indeno(1,2,3-cd)pyrene to 360 ug/kg for pyrene. This sample also contained

the highest concentrations of the DDT isomers (maximums of 35 to 69 ug/kg). Several other pesticides
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SUMMARY OF ANALYTICAL RESULTS - SURFACE SOIL AND DRY LEACHATE SEEP SOIL
(0 TO 2 FEET) - OPERABLE UNIT 2
MCAS CHERRY POINT, NORTH CAROLINA

Frequency of Avera-g.e of Rangg of Locafion of
Analyte Detection Posut!ve Posut!ve Max:m_um
Detections Detections Detection

Volatile Organics (ug/kg)
Toluene 3/18 21.7 11 - 42 OU2LS05-0001
Xylenes 7/18 3.7 1-11 0OU2LS05-00001
1,2-Dichloroethene (total) 1/18 20 20 10TP15-0002
Methylene chloride 1/18 12 12 10TP15-0002
Chloroform 1/18 9 9 0OU2LS05-0001
Semivolatile Organics (ug/kg)
2,4-Dinitrophenol 1/15 850 850 OU2LS04-0001
4-Nitrophenol 1/15 850 850 OU2LS04-0001
Di-n-octylphthalate 2/15 1285 67-190 OU2S513-0001
Benzo(a)anthracene 1/15 160 160 0OU2SS04-0001
Benzo(b)fluoranthene 1/15 170 170 0OU28S04-0001
Benzo(k)fluoranthene 1/15 160 160 0OU28S04-0001
Benzo(g,h,i)perylene 1/15 250 250 OU2SS04-0001
Benzo(a)pyrene 1/15 240 240 OU28S504-0001
Chrysene 1/15 220 220 0OU28S04-0001
Fluoranthene 1/15 270 270 0U28504-0001
Indeno(1,2,3-cd)pyrene 1/15 140 140 0OU25504-0001
Pyrene 1/15 360 360 0OU28S04-0001
Pesticides/PCBs/Dioxins/Furans (ug/kg)
alpha-Chiordane 7/15 89 1.9 -27 0OU2SS06-0001
gamma-Chlordane 2/15 20.5 12 -29 0OU25S06-0001
4,4-DDD 2/15 23.4 3.8-43 0U28S04-0001
4,4'-DDE 6/15 22.9 4.2 - 69 0OU2LS05-0001
4,4'-DDT 7/15 14.4 47 -35 0U25504-0001
Dieldrin 4/14 10.7 38-20 OU2LS05-0001
Endosulfan | 2/15 47 1.8-76 0OU2L.S05-0001
Endrin aldehyde 6/14 10.7 3.0-27 0OU25502-0001
Heptachlor 1/15 20 2.0 0OU28506-0001
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TABLE 1-1 (Continued)

SUMMARY OF ANALYTICAL RESULTS - SURFACE SOIL AND DRY LEACHATE SEEP SOIL
(0 TO 2 FEET) - OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

Frequency of Avera_qe of Rangg of Locafion of
Analyte Detection Pos:t!ve Poslt!ve Maxlm}lm
Detections Detections Detection

Aroclor-1254 2/15 29.5 28-31 0U28S12-0001
Aroclor-1260 1/15 630 630 OU2SS01-0001
OCDD 2/2 0.58 0.141-1.012 0OU2SB10-0001
Total HpCDD 1/2 0.026 0.026 OU2SB10-0001
Inorganics (mg/kg)
Aluminum 18/18 4,541 1190 - 13,000 10TP15-0002
Antimony 4/18 2.3 1.1-3.6 OU2LS05-0001
Arsenic 20/20 24 068 -17.1 0OU2LS05-0001
Barium 20/20 247 3.3-103 QU2L.S05-0001
Beryllium 1/20 0.28 0.28 QU2SS03-0001
Cadmium 8/20 2.0 0.29-64 10TP15-0002
Calcium 17/18 20,416 210 - 209,000 0OU28S03-0001
Chromium 20/20 14.0 22-512 OU25S508-0001
Cobalt 13/20 0.73 022-16 0U28S07-001
Copper 18/20 11.0 1.1-50.8 0U25502-0001
[ron 18/18 8,552 1,520 - 54,700 0OU2SS07-0001
Lead 17/20 29.3 3.8-76.5 OU2LS05-0001
Magnesium 14/18 678 236 - 2,180 OU2SS03-0001
Manganese 18/18 37.3 3.7 - 211 OU28S07-0001
Mercury 10/18 0.30 0.06 - 1.0 OU2LS05-0001
Nickel 15/20 22 0.35-54 10TP16-0002
Potassium 12/18 578 189 - 1140 0U28S503-0001
Selenium 6/20 0.98 0.30 - 3.1 0OU2L.S05-0001
Silver 2/20 21 0.43 - 3.7 44AS003-0000
Sodium 8/18 124 40.3 - 424 OU2LS05-0001
Thallium 3/20 2.6 0.47 - 6.7 44AS003-0000
Vanadium 19/20 9.7 3.2-24.2 10TP15-0002
Zinc 19/20 43.1 4.8 - 209 10TP23-0102
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were also detected in surface soils, including chiordanes (1.9 to 29 ug/kg), dieldrin (3.8 to 20 ug/kg), endrin

aldehyde (3.0 to 27 ug/kg), and heptachlor (2 ug/kg). The maximum concentrations of pesticides were
found in various samples throughout the site. Polychlorinated biphenyls (PCBs) were only detected in two

surface soil samples at concentrations ranging from 28 pg/kg (Aroclor-1254) to 630 ug/kg (Aroclor-1260).

Dioxins were detected in two surface soil samples. The congeners detected include octachlorodibenzo-p-
dioxin (OCDD) and total heptachlorodibenzo-p-dioxin (HpCDD). These are the least toxic of the dioxins.
Dioxins are evaluated using Toxicity Equivalence Factors (TEF) relative to the toxicity of 2,3,7,8-

tetrachlorodibenzo-p-dioxin (TCDD). TCDD equivalent concentrations ranged from 0.0001 to 0.001 ug/kg.

bMetaIs of interest in the surface soil samples were cadmium, chromium, manganese, and thallium, which
were detected at maximum concentrations of 6.4 milligrams per kilogram (mg/kg), 51.2 mg/kg, 211 mg/kg,
and 6.7 mg/kg, respectively. No single sample location contained an overwhelming majority of the detected
maximums. The maximum values were detected at a number of sample locations. Table 1-1 summarizes

the surface soil sample results.
1.4.1.2 Subsurface Soil

The subsurface soil sampling program concentrated on areas that had a higher potential for contamination
based on past experience and knowledge. Figure 1-4 and Plate 2 (Appendix D) identify the major study
areas. Past soil sampling programs were based on soil-gas and geophysical surveys, aerial photographs,
and knowledge of existing groundwater contamination. When anomalous areas or areas of groundwater
contamination were identified, soil borings and test pits were installed to collect subsurface soil samples.
The 1994 and 1996 field activities were conducted to fill known data gaps from previous investigations. The

subsurface soil sampling results are summarized in Table 1-2.

The analytical results for subsurface soil show that volatile organic compounds were not detected frequently,
but were detected at notable concentrations in a limited number of samples. In addition, only a limited
number of samples were analyzed for semivolatile organic compounds and pesticides/PCBs. Fuel-type
constituents, including benzene, toluene, ethylbenzene, and xylenes (BTEX), were identified in a number of
subsurface soil samples. The vast majority of samples analyzed for BTEX did not contain these compounds
at detectable levels. The primary detections were scattered throughout the site, with the highest
concentrations reported in the areas used for fire training exercises in the southern portion of the landfill.

The highest concentrations of BTEX (primarily, toluene, ethylbenzene, and xylenes, with lower concentrations
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SUBSURFACE SOIL ANALYTICAL RESULTS (> 2 FEET)

TABLE 1-2

OPERABLE UNIT 2
MCAS CHERRY POINT, NORTH CAROLINA

REVISION 2
JULY 1997

Analyte Concentration Frequens:y of Location of Maximum
Range Detection Detection

Volatile Organics (1g/kg)
Acetone 4 - 5,300 24/111 QuU2SB5-2224
2-Butanone 11 - 16,000 15/111 10TP02-0405
4-Methyl-2-pentanone 10 - 1,000 5/111 10TP15-0810
2-Hexanone 7 -510 7/111 10TP01-0709
Benzene 4 -280 7/115 0OU2SB8-2224
Toluene 5 - 67,000 20/115 QU2SB7-2224
Ethylbenzene 7 - 140,000 19/115 10TP18-0910
Xylenes (total) 5 - 450,000 32/111 10TP18-0910
Chiorobenzene 14 - 520 7/115 10TP04-1012
Styrene 5 1/111 10SB-E31-0406
1,1,1-Trichloroethane 3 - 2,500 15/115 10B02-0608
1,1-Dichloroethane 9-69 4/115 Qu2SB8-2224
1,2-Dichloroethane 13 1/115 10TP15-0810
Chloroethane 14 1/115 10TP17-0910
Tetrachloroethene 38 - 4,800 2/111 10SI1SB3-1618
Trichloroethene 5 - 880 7/115 10B04-1012
1,2-Dichloroethene (total) 5 - 4,700 6/111 10SB-E63-0204
Vinyl chloride 13 - 490 2/115 10SB-E63-0204
Chloroform 470 - 2,590 4/115 B1-14
Methylene chloride 4 - 190,000 16/115 10TP18-0910
Trichlorofiuoromethane 4.9-24 4/4 B1-14
trans-1,3-Dichloropropene 98 1/115 10TP02-0405
Carbon disulfide 6-44 7/111 10SB-C33-1921
Semivolatile Organics (ug/kg)
Phenol 43 - 12,000 4/20 10B03-0810
2,4-Dimethyiphenol 52 - 4,100 5/20 10B03-0810
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SUBSURFACE SOIL ANALYTICAL RESULTS (> 2 FEET)

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

REVISION 2
JULY 1997

Concentration

Frequency of

Location of Maximum

Analyte Range Detection Detection
4-Methylphenol 590 - 27,000 2/16 10B03-0810
1,2-Dichlorobenzene 430 - 2,000 2/20 10SI1SB3-1618
Bis(2-ethylhexyl) phthalate 49 - 11,000 9/20 0OU2SB8-2224
Di-n-butyiphthalate 110 - 360 5/20 0QU2SB2-2426
Diethylphthalate 55 - 160 2/20 OU2SB4-2224
Butylbenzylphthalate 140 - 2,300 2/20 Ou2sB8-2224
Anthracene 1,000 1/20 10SISB3-1618
Fluoranthene 1,100 1/20 10B01-1012
Fluorene 420 - 20,000 4/20 Ou2sB8-2224
2-Methylnaphthalene 140 - 230,000 8/16 Ou2sBs8-2224
Naphthalene 100 - 39,000 9/20 0OuU2sB8-2224
Phenanthrene 200 - 80,000 6/20 Ou25B8-2224
Pyrene 190 1/20 10SISB2-1618
Dibenzofuran 4,300 - 11,000 2/16 0OuU25B8-2224
Pesticides/PCBs (ug/kg)

Aldrin 3.6 1/14 OU28B4-2224
delta-BHC 46 1/14 10B03-0810
alpha-Chlordane 3.9 - 630 3/9 0OuU25B8-2224
gamma-Chlordane 1.2-28 3/10 0OU28B5-2224
4,4’-DDD 1.4-35 4/11 OU2SB3-2022
4,4-DDE 25-30 2/13 10B01-1012
4.4-DDT 120 - 130 2/13 10B03-0810
Dieldrin 7.2 -53 4/14 10B03-0810
Endosulfan | 2.2 1/14 10B01-1012
Endosuifan |l 32 - 47 2/12 10B03-0810
Endosulfan sulfate 36 - 67 2/14 10B03-0810
Endrin 15 - 21 2/14 10B03-0810
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SUBSURFACE SOIL ANALYTICAL RESULTS (> 2 FEET)

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

REVISION 2
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Analyte Concentration Range Fr[e)zr:cr:::g n°f Locatig:t::;tl:ianximum
Heptachlor epoxide 7.7 - 18 2/12 10B03-0810
1,2,3,4,6,7,8-HpCDD 0.0404 1/2 QOU28B10-0406
1,2,3,4,6,7,8-HpCDF 0.0061 1/2 OU28B09-0810
OCDD 0.210-0.651 2/2 OU2SB10-0406
Total HpCDD 0.0404 1/2 OU2SB10-0406
Total HpCDF 0.0075 1/2 0OU28B09-0810
Inorganics (mg/kg)

Aluminum 467 - 18,500 32/32 10TP23-0910
Antimony 3.9 - 66.3 15/111 10SB-E19-1012
Arsenic 0.12 - 13.7 113/118 10TP17-0910
Barium 1.0 - 705 38/40 10TP23-0910
Beryllium 0.02 - 3.7 38/117 10SB-E19-1012
Cadmium 0.14 - 1195 26/127 10TP17-0910
Calcium 49.7 - 105,000 32/32 10SISB4-1214
Chromium 1.1-122 120/127 H3/H4-C (10-14.5)
Cobalt 0.50 - 16.7 14/34 10TP23-0910
Copper 0.24 - 2,370 76/127 10SB-E19-1012
iron 717 - 62,600 32/32 0OU28B4-2224
Lead 0.82 - 1,650 118/127 10TP23-0910
Magnesium 25.3 - 3,440 32/32 10TP23-0910
Manganese 2.7 -1,170 32/32 10TP23-0910
Mercury 0.04 - 41 12/115 10TP17-0910
Nickel 1.0-176 54/127 10SB-E35-0810
Potassium 546 - 2,040 22/32 10TP23-0910
Selenium 0.02-15 38/117 10TP23-0910
Silver 0.09 - 90.0 11/125 10TP15-0810
Sodium 30.6 - 2,250 19/32 10TP23-0910
Thallium 012-74 6/117 44AS003-0203
Vanadium 4.0- 27.2 27/34 10TP17-0910
Zinc 0.58 - 2,650 113/127 10TP23-0910
109502/P 1-37 CTO 211



REVISION 2
JULY 1997

of benzene) ranged from 155,280 to 617,000 ug/kg. The sample with the lower concentration was collected

at the water table. All other sample intervals were above the water table.

Other areas with BTEX contamination were in the area of the former sludge impoundments (1,900 to
7,500 pug/kg); one boring in Study Area E, which is south of Turkey Gut (4,830 ug/kg); and in Study Area B,
which is in the east-central portion of the site {2,174 to 10,993 ng/kg). All of the samples in these areas

were collected from above the water table. The presence of these constituents in soil suggests potential

source area(s) for BTEX in groundwater.

Another group of compounds potentiaily relating to observed groundwater contamination includes
chlorinated solvents such as tetrachloroethene (PCE), trichtoroethene (TCE), dichloroethenes (DCE), vinyl
chloride, and 1,1,1-trichioroethane (TCA). While not widespread, their presence also appears to correlate
with observed areas of these compounds in the surficial aquifer. There are a few areas with chlorinated
solvents in the soil, such as in Study Area E (DCE at 6 to 4,700 ug/kg and vinyl chloride at 490 ng/kg), the
area of the former sludge impoundments (PCE at 4,800 ug/kg, TCE at 800 to 880 ug/kg, and TCA at
2,500 ug/kg), and Study Area B (PCE at 38 ug/kg). All samples in these areas were collected above the

water table.

Semivolatile compounds of note in the subsurface soil include several phenols found in the area of the
former sludge impoundments. These compounds and the maximum concentrations included phenol
(12,000 pg/kq), 2,4-dimethylphenol (4,100 ug/kg), and 4-methylphenol (27,000 ug/kg). All samples in this
area were collected above the water table. In addition, several of the more soluble polycyclic aromatic
hydrocarbons (PAHs) were detected in the area formerly used for fire-training exercises in the southern
portion of the landfill. The highest concentrations were reported for fluorene (20,000 ug/kg), phenanthrene
(90,000 pg/kg), naphthalene (39,000 ug/kg), and 2-methyinaphthalene (230,000 ug/kg). The depth interval

was at the water table.

Pesticides were not frequently analyzed nor were they frequently detected. Dieldrin was one of the most

commonly detected pesticides and was found at a maximum concentration of 53 ug/kg in the former sludge
impoundment area. Other pesticides of note were chlordanes (630 ug/kg maximum) and 4,4’-DDD
(3.5 ug/kg maximum). The maximum concentrations of these pesticides were detected in the southern

portion of the landfill near Test Pits TP-18 and TP-19 at the water table depth interval. Many of the maximum
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concentrations of these and other pesticides were found at depths greater than 10 feet. This may indicate

soil mixing or application of pesticides for insect control when various areas were receiving waste material.

Dioxins and furans were detected in two subsurface soil samples. Congeners detected include OCDD,
HpCDD, and heptachlorodibenzo-p-furan (HpCDF). These are the least toxic of the dioxins and furans.
TCDD equivalent concentrations ranged from 0.0003 to 0.0011 ug/kg.

Ketones were detected in several soil samples. Acetone was detected at concentrations up to 5,300 pa/kg

near TP-19, and 2-butanone was detected up to 16,000 pg/kg in Study Area B.

A number of metals were detected in the subsurface soil samples. Many metals were detected in 90 percent
or more of the samples, with the following metals detected less frequently: antimony (14 percent), mercury
(10 percent), beryllium (32 percent), cadmium (20 percent), cobalt (41 percent), copper (60 percent), nickel
(43 percent), selenium (32 percent), silver (9 percent), thallium (5 percent), and vanadium (79 percent).
Metals that were detected in at least 80 percent of the samples include aluminum, arsenic, barium, calcium,
chromium, iron, lead, magnesium, manganese, potassium, sodium, and zinc. Several metals, including
arsenic, vanadium, and zinc, were detected at concentrations that are not significantly different from the
background concentration range. The metals whose maximum detected concentrations exceed the
background results were antimony, barium, cadmium, copper, lead, manganese, and silver. Metals were
not widespread or common contaminants in subsurface soil at OU2, although there are a limited number
of locations with high concentrations (i.e., hot spots). Copper, lead, and zinc were those metals which were
detected frequently at concentrations greater than background and which appeared to be the most

widespread.
1.4.2 Groundwater
1.4.2.1 Surficial Aquifer

The most commonly detected contaminants in the surficial aquifer were monocyclic aromatic fuel
constituents (BTEX), halogenated aliphatics (chlorinated solvents and breakdown products such as PCE,
TCE, DCE, vinyl chloride, TCA, dichloroethanes (DCA), and chloroethane), and chlorinated monocyclic
aromatics (chlorobenzene and dichlorobenzenes). Several items are of note in discussing the nature and
extent of contamination in the surficial aquifer. First, there is widespread contamination of groundwater with
organic chemicals. Those listed above are the most prevalent based on past and recent data. Second, the

maximum detected concentrations of many compounds have declined over the years. Third, while no
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distinct plumes are visible based on the most recent sampling event, several areas of overall contamination
can be outlined as general areas of concern. These areas of concern are where certain contaminants
exceed state and/or federal groundwater or drinking water standards. Table 1-3 summarizes the most

recent (1994 and 1996) analytical results from the surficial aquifer.

Benzene, vinyl chioride, and trichloroethene were the compounds that exceeded the state groundwater
quality standards most often. Chlorobenzene, chloroethane, 1,1-dichloroethane, and cis-1,2-dichloroethene
were also detected frequently. The concentration of benzene over almost the entire area exceeds the state
standard of 1 microgram per liter (ug/L). Within this area of general benzene contamination, three areas
of solvent contamination were identified. One area is located west (downgradient) of the former sludge
impoundment area and extends to the south side of Turkey Gut (Study Area E). Another area is centered
on Study Area B on the eastern edge of the landfill, and a third area is located in the southwest portion of
OU2. This area may be associated with the fire training areas and potential use of solvents there or in the

adjacent vehicle maintenance area (Site 76).

Several areas have chlorobenzene concentrations exceeding the state standard of 50 ug/L. These areas

are as follows: (1) coincident with the solvent contamination area south of Turkey Gut (Study Area E), (2)
an area in the upstream area of Turkey Gut (Study Area C), and (3) the areas surrounding OU2HP1, which
is located southwest of Study Area E.

Metals are not significant groundwater contaminants at OU2. Only two toxic metals (arsenic and cadmium)
were found during the most recent sampling event that exceeded state standards (50 ug/L and 5 ug/L,
respectively). Iron and manganese concentrations exceeded the state standards of 300 ug/L and 50 ug/I,

respectively) in most of the wells during the most recent sampling event. The standards for iron and
manganese are based on aesthetics (e.g., taste, odor, staining of plumbing) rather than toxicity. Cobalt and
vanadium were detected in several wells; however, they were not detected in background samples. Many

detections of calcium, magnesium, potassium, and sodium also exceeded background concentrations.

There is no significant difference in the analytical results for wells screened in the upper and lower portions

of the surficial aquifer. This indicates there is little potential for nonaqueous-phase liquids at this site.

1.4.2.2 Yorktown Aquifer

The analytical results for the Yorktown aquifer indicate that metals are not significant contaminants except

for iron and manganese. Iron exceeded the state groundwater standard in most wells, and manganese
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TABLE 1-3

SUMMARY OF ANALYTICAL RESULTS - SURFICIAL AQUIFER (1994 AND 1996)
OPERABLE UNIT 2
MCAS CHERRY POINT, NORTH CAROLINA

Analyte Frequency of Detection | Average of Positive Range of Positive Location of NC Class GA
Detections Detections Maximum Standard'®
Detection
Volatile Organics (/L)
Acetone 3/9 19.0 7-32 OuUz2MwW11 700
2-Butanone 2/17 76.0 69 - 83 ouzMwi11 170
2-Hexanone*™ 1/46 1 1 OU2MW10 > DL®
4-Methyl-2-pentanone* 5/46 17.0 3-64 ouzMwi > DL
Benzene* 21/46 19.6 2-230 10GWO09 1
Toluene 7/46 416 2-110 10GwW47 1,000
Ethylbenzene* 7/46 13.0 1-38 Ouz2HP2 29
Xylenes 11/46 499 2-180 OU2HP3 530
Chiorobenzene* 22/46 42.3 1-180 10GW40 50
1,2-Dichlorobenzene'" 15/76 8.5 0.75 - 28 OU2HP1 620
1,3-Dichiorobenzene'” 2/79 2 2 OU2HP1 620
1,4-Dichlorobenzene'! 26/79 10.7 25-40 OU2HP1 75
1,1,1-Trichloroethane 2/46 4 3-5 10EGWS 200
1,1-Dichloroethane 18/46 276 1-79 Ouz2MW11 700
1,2-Dichloroethane* 3/46 3.7 2-5 ouzmw10 0.38
Chloroethane 12/46 27.3 1-90 10EGWO02 2,800
Tetrachloroethene* 6/46 7.4 1-21 OuU2HP8 07
Trichloroethene* 11/46 11.3 1-40 Oou2MWw11 28
1,1-Dichloroethene 1/46 2 2 OuU2MW11 7
cis-1,2-Dichloroethene™ 16/46 29.2 1-140 10EGWS 70
trans-1,2-Dichloroethene 6/46 1.8 0.75-3 OU2HP2 70
Vinyl chloride* 16/46 8.3 1-26 10EGWO02 0.015
Methylene chloride 3/45 1.5 1-2 OuU2MW16 5
1,2-Dichloropropane* 5/46 1.2 1-2 QOu2MW11 0.56
Chloroform* 2/46 2 1-3 Oou2Mw14 0.19
Semivolatile Organics {(ug/L)
Phenol 4/33 8.3 3-16 10EGWS 300
2-Methylphenol* 2/33 8.5 6-11 10EGWS > DL
4-Methylpheno!* 5/33 327 3-65 10EGW5 > DL
2,4-Dimethylphenol* 4/33 77.3 4 -280 OU2HP3 > DL
Bis(2-ethylhexyl)phthalate* 3/33 33.0 4 - 66 10GW34 3
Diethyiphthalate 9/33 18.2 4-53 OU2HP1 5,000
2-Methylnaphthalene* 4/33 83 4-18 10EGWS > DL
Naphthaiene* 8/33 14.6 3-41 10GW47 21
Nitrobenzene* 1/33 5 5 10GW34 > DL
Bis(2-chloroethyl)ether* 1/33 3 3 OU2HP3 > DL
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TABLE 1-3 (Continued)

SUMMARY OF ANALYTICAL RESULTS - SURFICIAL AQUIFER (1994 AND 1996)

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

Analyte Frequency of Average of Positive Range of Positive | Location of Maximum NC Class GA
Detection Detections Detections Detaction Standard

Pesticides/PCBs (pyL)

Aldrin* 1/32 0.0034 0.0034 10GW35 > DL
alpha-BHC* 2/30 0.0094 0.0089 - 0.0098 10GwW43 > DL
gamma-BHC (Lindane) 2/28 0.024 0.0089 - 0.041 OU2HP1/HP3 0.2
alpha-Chlordane 5/30 0.0009 0.0054 - 0.014 OU2HP3 0.027
gamma-Chlordane 1/31 0.0085 0.0085 OU2HP1 0.027
4,4-DDE* 1/30 0.0092 0.0092 OU2HP1 > DL
4,4-DDT* 1/31 0.017 0.017 S4W2 > DL
Endosulfan I* 1/32 0.0090 0.0090 OU2HP3 > DL
Endosulfan lI* 3/26 0.021 0.0033 - 0.056 QOU2HP1 > DL
Endrin 3/32 0.013 0.00071 - 0.020 OU2HP3 2
Endrin aldehyde* 5/29 0.22 0.01-0.97 Oouz2Mw11 > DL
Heptachlor 1/31 0.0055 0.0055 10GW43 0.008
Heptachlor epoxide* 2/30 0.012 0.0033 - 0.024 OU2HP2 0.004
Inorganics (ugil)

Aluminum 29/46 347 15.0 - 4,840 Ouz2Mw15 Nsih
Arsenic* 27/46 426 39-126 10EGW3 50
Barium 44/46 785 16.0 - 306 10GW41 2,000
Cadmium™* 2/46 5.6 52-6.0 OU2HP1 5
Calcium 45/45 32,502 1,170 - 93,850 10GW39 NS
Cobalt 10/46 325 8.6 -81.0 10GW27 NS
Copper 2/46 6.2 1.7 - 10.6 9GW31 1,000
Iron* 43/46 34,774 69.9 - 100,500 OouzMw11 300
Lead 9/46 2.8 075-73 10GW40 15
Magnesium 46/46 8,116 1,080 - 34,900 Ou2HP2 NS
Manganese* 46/46 400 5.4 -3,270 10GW31 50
Nickel 2/46 18.6 15.3- 220 10GW36 100
Potassium 46/46 7526 923 - 36,900 10GW40 NS
Sodium 46/46 27,452 1,070 - 95,900 10GW12 NS
Vanadium 4/46 6.0 1.8-9.0 OU2HP1 NS
Zinc 14/46 22.8 6.0 - 90.5 Ou2HP4 2,100
Cyanide 1/46 28.0 28.0 10GW34 154
pH (units)* 37/37 5957 3.22-7.28 NAR 65-85
1 Measured in both volatile and semivolatile fraction.

2 Geometric average.

3 NA - Not applicable.

4 15A NCAC 2L.0200.

5 Asterisk next to analyte indicates exceedance of state standard.

6 > DL - Greater than detection limit. Any detection is considered an exceedance of the standard.

7 NS - No standard.
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exceeded the standard in more than 50 percent of the wells. Organic compounds were detected in low

concentrations during the most recent (1994) sampling round. These inciude chloroform (1 and 2 ug/L)
methylene chloride (3 ug/l), and bis(2-ethylhexyl)phthalate (25 pg/l), which are common laboratory

contaminants. However, none of these compounds were found in QA/QC blanks at levels that would affect

the data. Chloroform and bis(2-ethylhexyl)phthalate exceeded the state standards.

The concentrations of all metals found in the Yorktown aquifer during the most recent sampling event were
below drinking water standards or state groundwater standards, except for iron and manganese. The
standards for iron and manganese are based on aesthetic concerns. The most recent analytical results

(1994) for the Yorktown aquifer are summarized in Table 1-4.

1.4.3 Surface Water

The most recent analytical results for samples collected from Turkey Gut and Slocum Creek in 1994 are
summarized in Table 1-5 and Table 1-6, respectively, along with state surface water standards. The suite
of analytes detected in Turkey Gut is similar to the types and classes of compounds detected in onsite
groundwater. However, the surface water concentrations were generally much lower than those detected
in groundwater. In Turkey Gut, a sample that was located just upstream of an identifiable leachate seep (in
1985) contained benzene, chlorobenzene, 1,4-dichiorobenzene, 1,1-dichloroethane, chioroethane, cis-1,2-
dichioroethene, and vinyl chloride. Most detections were 1 to 3 ug/L. Chlorobenzene was detected at a
concentration of 10 ug/L in this sample. This was the only Turkey Gut sample that contained detectable
concentrations of volatile organic compounds. In Slocum Creek, chloroform was consistently detected at
a concentration of 1 ug/! in 1994. Chloroform was not detected in samples collected from the surficial
aquifer in 1994. Another compound, cis-1,2-dichloroethene, that was consistently found at OU2 was also
detected in Slocum Creek. Therefore, it can be assumed that contaminated groundwater is discharging to

Slocum Creek. The sample in which cis-1,2-dichloroethene was detected is at the downgradient end of a

contaminant plume emanating from the former sludge impoundment.

Pesticides were detected in several surface water samples, although their presence may be related to
suspended sediment material in the samples rather than dissoived concentrations in the surface waters.
Pesticides were detected at low concentrations in a number of groundwater samples, although no plume
or significant soil source area could be identified that could result in the presence of these pesticides in
Turkey Gut or Slocum Creek. The source of these pesticides is most likely the prior or current application

of these materials throughout the watershed, followed by runoff.
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TABLE 1-4
SUMMARY OF ANALYTICAL RESULTS - YORKTOWN AQUIFER (19943)
OPERABLE UNIT 2
MCAS CHERRY POINT, NORTH CAROLINA
NC Frequency | Average of Range of mfrn
Analyte Groundwatlt)ar of Positive Positive Maximum
( . . .
Standard Detection | Detections Detections Detection
Volatile Organics (ug/L)
Chloroform*®@ 0.19 2/10 15 1-2 OU2MW6
Methylene chloride 5 1/10 3 3 OuUzMwWe
Semivolatile Organics (ug/L)
Bis(2- 3 1/8 25 25 10GW24
ethylhexyl)phthalate*
Inorganics {ug/L)
Aluminum Ns®) 6/10 198 25.0 - 936 OU2MW3
Barium 2,000 10/10 18.1 20 -440 OuU2Mw7
Calcium NS 10/10 61,930 49,500 - 68,600 | OU2MW2
fron* 300 9/10 827 279 - 2,010 10GW22
Lead 15 2/10 1.2 1.2 10GW24/
ouU2Mw3
Magnesium NS 10/10 1,700 783 - 2,380 ouz2Mws
Manganese* 50 10/10 50.9 12.0 - 90.0 OuU2MwW5
Potassium NS 10/10 2,238 858 - 7,510 ouz2mMwz
Sodium NS 10/10 10,409 1,280 - 32,000 ou2mMwa3
Zinc 2,100 1/10 10.0 10.0 OU2MW3
pH (units)* 6.5 -85 10/10 7.429 6.99 - 8.59 NA®)
1 15A NCAC 2L.0200.
2 Asterisk indicates exceedance of state standard.
3 NS - No standard.
4 Geometric average.
5 NA - Not applicable.
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SUMMARY OF ANALYTICAL RESULTS - TURKEY GUT SURFACE WATER (1994)

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

Location NC Class
Frequency | Average of Range ot
Analyte of Positive Positive of c
e Detection | Detections | Detections Maximum | Standard
Detection | Criteria®*
Volatile Organics (ug/L)
Benzene 1/4 1 1 OuU28wW4 71.4
Chiorobenzene 1/4 10 10 Oou2sw4 21,000
1,4-Dichlorobenzene'” 1/8 2 2 OuU2SW4 2,600
1,1-Dichloroethane 1/4 2 2 ou2sw4 19.8
Chloroethane 1/4 3 3 0OuU2sW4 860
cis-1,2-Dichloroethene 1/4 1 1 OU25W4 7.0
Vinyl chioride 1/4 1 1 OuU2sw4 525
Semivolatile Organics (ug/L)
| Bis(2-ethylhexyl)phthalate* | 24 5 4-6 OU2SW6 5.9
Pesticides/PCBs (ug/L) :
gamma-BHC (Lindane) 2/4 0.0049 0.0016 - OouU2sw4 0.01
0.0081
4,4'-DDD* 1/4 0.028 0.028 0ou2sw3 0.00084
Heptachlor epoxide* 1/4 0.0019 0.0019 ou2sw4 0.00011
Inorganics (ug/L)
Aluminum 3/4 380 29.0 - 1,010 | OU2SW5 NS®
Arsenic 1/4 2.95 2.95 OU2SWe6 50
Barium 4/4 57.1 40.5 - 90.0 OU2sW5 NS
Calcium 4/4 63,750 21,400 - OuU2Sw3 NS
135,000
Iron* 4/4 4,391 1,435 - OuU2SW4 1,000
11,600
Lead 1/4 7.5 7.5 OU28W5 25
Magnesium 4/4 102,719 3,125 - OuU2SW3 NS
393,000
Manganese 4/4 268 80.5 - 458 ou2sw4 NS
Potassium 4/4 33,176 1,840 - Ou28wW3 NS
123,000
Sodium 4/4 766,645 3,170 - OuU2SW3 NS
3,030,000
Zinc 1/4 17.0 17.0 OU2SW5 50
pH (units) 4/4 6.52' 6.01 - 6.95 NA® 6-9
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TABLE 1-5 (Continued)
SUMMARY OF ANALYTICAL RESULTS - TURKEY GUT SURFACE WATER (1994)
OPERABLE UNIT 2
MCAS CHERRY POINT, NORTH CAROLINA
Freguency | Average of Range of Location NC Class
Anal t Positi Positive of c
nalyte D to ti D :)SIt!Ve D tec;tions Maximum | Standard
election elections € Detection | Criteria®
Inorganics - Filtered (ug/L)
Antimony 1/4 115 11.5 OuU2sw3 4,300
Barium 4/4 545 39.0 - 86.0 OU2SW5 NS
Calcium 4/4 64,550 22,100 - OU28W3 NS
139,000
Copper* 2/4 16.1 7.25-25.0 | OU2SW3 7
fron* 3/4 2,526 727 - 5,580 ou2sw4 1,000
Magnesium 4/4 101,246 3,115 - Ou28W3 NS
. 387,000
Manganese 4/4 232 71.5 - 447 OuU25wW4 NS
Potassium 4/4 31,430 1,890 - OuU2swW3 NS
116,000
Sodium 4/4 796,685 3,200 - OuU28wW3 NS
3,150,000
Zinc 1/4 12.0 12.0 OU28Ws5 50
1 Measured in both volatile and semivolatile fractions.
2 Geometric average.
3 NA - Not applicable.
4 Reid, 1996. Asterisk next to analyte indicates exceedance of standard.
5 NS - No standard.
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SUMMARY OF ANALYTICAL RESULTS - SLOCUM CREEK SURFACE WATER (1994)
OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

Analyte Frequency | Average of Range of Location of | NC Class
of Positive Positive Maximum SC
Detection | Detections Detections Detection | Standards/
Criteria®
Volatile Organics (ug/L)
Acetone 1/1 3 3 OU2SW7 NS
cis-1,2-Dichloroethene 2/3 1.5 1-2 OuU2swi1 NS
Chloroform 3/3 1 1 Ou2sw1/2 470
/7
Pesticides/PCBs (ug/L)
4,4'-DDD* ] 3/3 | 0.033 0.027 - 0.039 | OU2SW1 | 0.00084
inorganics (ug/L)
Barium 3/3 51.0 37.0 - 60.0 ou2sw2 NS
Calcium 3/3 134,000 132,000 - Oou2sw2/7 NS
135,000
Copper* 1/3 28.0 28.0 OuU25w7 3
Iron 2/3 132 106 - 158 OU2SW7 NS
Magnesium 3/3 396,000 379,000 - OU28wW2 NS
407,000
Manganese 3/3 383 350 - 432 ou2swi1 NS
Potassium 3/3 120,333 116,000 - Oou2swz? NS
123,000
Sodium 3/3 3,073,333 2,950-000 - ou2sw2 NS
3,150,000
pH (units) 3/3 7.47%) 7.55 - 7.87 NA 6-9
Inorganics - Filtered (ug/L)
Antimony 1/3 7.4 7.4 OuU28wW7 4,300
Barium 3/3 32.0 28.0-37.0 Ou2swy NS
Calcium 3/3 140,333 138,000 - ou2sw7 NS
144,000
Copper* 3/3 27.7 23.0 - 37.0 Ou2sw7 3
Magnesium 3/3 401,667 395,000 - OuU2swW7 NS
414,000
Manganese 2/3 6.0 6.0 Oou2sw1/7 NS
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TABLE 1-6 (Continued)
SUMMARY OF ANALYTICAL RESULTS - SLOCUM CREEK SURFACE WATER (1994)
OPERABLE UNIT 2
MCAS CHERRY POINT, NORTH CAROLINA
Analyte Frequency | Average of Range of Location | NC Class
of Positive Positive of SC
Detection | Detections Detections Maximum | Standards/
Detection | Criteria®
Potassium 3/3 119,000 116,000 - ou2sw7 NS
124,000
Sodium 3/3 3,140,000 3,090,000 - ou2swz NS
3,210,000
Zinc 1/3 7.0 7.0 OU25W1 86
1 Geometric average.
2 NA - Not applicable.
3 Reid, 1996. Asterisk next to analyte indicates exceedance of standard.
4 NS - No standard.
CTO 211
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Manganese was a prevalent groundwater contaminant at concentrations that exceeded state groundwater
standards. It is notable that manganese was also found in Turkey Gut at similar concentrations. Manganese

was also detected in Slocum Creek.

There were a few exceedances of state surface water quality standards in Turkey Gut and Slocum Creek.
Bis(2-ethylhexyl) phthalate slightly exceeded the state standard in one sample from Turkey Gut. There were
also single exceedances for 4,4’-DDD and heptachlor epoxide in Turkey Gut. The standard for copper was
exceeded in two Turkey Gut samples. The standard for iron was exceeded in all Turkey Gut samples,
including the most upstream location. The standards for 4,4'-DDD and copper were exceeded in all three
samples from Slocum Creek, including the sample location upstream of OU2. Therefore, OU2 may not be

the source (or only source) of 4,4-DDD and copper in Siocum Creek.

There is no general pattern or trend in contaminant distribution in either Turkey Gut or Slocum Creek.

1.4.4 Sediment

The analytical results for all samples collected from Turkey Gut and Slocum Creek are summarized in Tables

1-7 and 1-8, respectively.

In Turkey Gut, six volatile organic compounds and one semivolatile organic compound were detected. The
maximum concentrations of volatile and semivolatile organic compounds were detected at either 10SD04
or 10SD05, which are located downgradient of Study Areas B, C, and E. Carbon disulfide, choroethane, 1,1-
dichloroethane, and ethylbenzene were only detected once. 2-Butanone, xylenes, and di-n-butyl phthalate
were the only volatile/semivolatile organics detected in more than one sample. Volatile organics were not
detected in any of the samples coliected during the 1994 sampling event. Eleven pesticides were detected
at four locations sampled in 1994. Four of the pesticides (4,4’-DDT, endosulfan Il, endrin aldehyde, and
heptachlor) were detected at concentrations below 1 ug/kg. Alpha-chlordane, gamma-chlordane, 4,4’-DDD,
4,4'-DDE, and dieldrin were detected most frequently. The maximum concentrations of several pesticides
(4,4'-DDE, 4,4’-DDT, endosulfan I, endrin aldehyde, and endrin ketone) were reported at the most upstream
sampling location (OU2SD5). This suggests that the detection of pesticides may be a result of past
widespread use of pesticides and is not strictly related to study area activities. No major source area of

pesticides was found at OU2.
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SUMMARY OF ANALYTICAL RESULTS - TURKEY GUT SEDIMENT

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

Analyte Fraquency aof Detection Average of Positive Range of Positive Location of Maximum
Detections Detections Detection/Date

Volatile Organics (pmlkg)
2-Butanone 3/10 191 9.25 - 540 10SD04/1990
Ethylbenzene 1/10 11 11 10SD05/1990
Xylenes (total) 2/10 24 5-43 10SD04,/1990
1,1-Dichioroethane 1/10 19 19 10SD04/1990
Chloroethane 1/10 75 75 10SD04/1990
Carbon disulfide 1/8 20 20 10SD04/1990
Semivolatile Organics {wglkg)

rDi-n-butyIphthaIate 4/6 494 350 - 640 OuU2SD5/1994
Pesticides/PCBs (prgikg)
alpha-Chlordane 4/4 6.67 0.36 - 25 0U28D3/1994
gamma-Chlordane 4/4 341 0.34-88 QU2SD3/1994
4,4'-DDD 3/5 1.48 0.45 - 3.4 QuU28D4/1994
4,4-DDE 3/5 0.87 042-14 0OU2SD5/1994
4,4-DDT 1/6 0.20 0.20 QU2SD5/1994
Dieldrin 3/6 79 0.52-22 0OU2SD3/1994
Endosulfan il 1/6 0.24 0.24 OU2SD5/1994
Endrin aldehyde 1/6 0.40 0.40 0OU2SD5/1994
Endrin ketone 1/4 1.2 1.2 OU28D5/1994
Heptachlor é/6 0.14 0.13-0.15 0OuU2SD&/1994
Heptachlor epoxide 1/6 16 16 0U28D3/1994
Inorganics (mglkg)
Aluminum 8/8 7230 1,630 - 11,100 QU2SD3/1994
Antimony 2/9 15.0 10.0 - 20.0 10SD03A/1985
Arsenic 7/9 33 12-7.2 10SD05/1990
Barium 8/8 307 12.6 - 92.1 10SD04/1990
Beryllium 1/9 0.20 0.20 10SD03A/1985
Cadmium 2/9 25 1.4-36 10SD05/1990
Calcium 8/8 4208 348 - 12,000 10SD06/1990
Chromium 9/9 11.1 20-246 10SD05/1990
Cobalt 1/7 23 2.3 10SD05/1990
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SUMMARY OF ANALYTICAL RESULTS - TURKEY GUT SEDIMENT
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MCAS CHERRY POINT, NORTH CAROLINA

REVISION 2
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Analyte Frequency of Detection Average of Positive Range of Positive Location of Maximum
Detections Detections Datection/Date
Copper 6/9 4.0 20-66 10SD05/1990
Iron 8/8 8480 1,930 - 18,200 QuU2SD3/1994
Lead 8/10 225 6.55 - 52.5 108D05/1980
Magnesium 8/8 494 155 - 930 0OU28D3/1994
Manganese 8/8 45.1 6.4-182 10SD04/1990
Mercury 2/9 0.14 0.10-0.17 OuU2SD5/1994
Nickel 2/10 9.5 4.3-147 10SD04/1990
Potassium 7/7 400 123 - 679 0OuU25D6/1994
Selenium 1/9 0.70 0.70 OU2SD5/1994
Sodium 6/8 304 40.7 - 1,090 0OU28D3/1994
Vanadium 8/8 15.9 48-267 OU2SD6/1994
Zinc 10/10 23.5 2.0-73.1 10SD04/1990
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SUMMARY OF ANALYTICAL RESULTS - SLOCUM CREEK SEDIMENT

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

Analyte Frequency of Detection Average of Positive Range of Positive Location of Maximum
Detactions Detections Dstection/Date
Volatile Organics (gaglkg)
2-Butanone 1/7 13 13 QU2SD1/1994
Chlorobenzene 1/7 61 61 108D02/1990
Chloromethane 1/7 16 16 10SD06/1987
Semivolatile Organics (uglkg)
Bis(2-ethylhexyl)phthalate 1/5 430 430 OuU2sD7/1994
Di-n-butylphthalate 3/5 430 180 - 800 0OuU2sSD1/1994
Pesticides/PCBs {(gylkg)
alpha-Chlordane 1/3 1.5 1.5 0OuU2sD7/1994
4,4-DDD 1/4 27 27 0OuU25D1/1994
4,4-DDE 1/5 2.8 2.8 0uU28D7/1994
Inorganics {mglkg}
Aluminum 5/5 2,289 382 - 8,760 0uU2S8D7/1994
Antimony 1/7 10.6 10.6 10SD01/1990
Arsenic 5/7 8.1 0.30 - 32.7 10SD01/1990
Barium 5/5 10.6 11-358 OuU2SD7/1994
Calcium 5/5 1,732 136 - 6,540 Ou2sD7/1994
Chromium 3/7 217 1.7 -57.5 0OU28D7/1994
Cobait 1/5 3.4 3.4 OuU23D1/1994
Copper 2/7 10.9 3.9-179 0OU28D7/1994
Iron 5/5 11,122 932 - 32,600 108D01/1990
Lead 4/7 13.5 12-377 0Ou2SD7/1994
Magnesium 4/5 1,036 93.7 - 2,650 0U2SD7/1994
Manganese 5/5 111 3.3-394 0uU2sD7/1994
Mercury 1/7 0.60 0.60 0Ou2S8D7/1994
Nickel 1/7 3.0 3.0 10SD06A/ 1987
Potassium 3/5 444 93.6 - 956 OU2SD7/1994
Selenium 1/7 0.89 0.89 0OU28D7/1994
Sodium 5/5 3,006 155 - 8,250 0U2SD7/1994
Vanadium 2/5 35 1.7-5.2 10SD01/1990
Zinc 6/7 26.1 1.0-113 0Ou2sD7/1994
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In Turkey Gut, the maximum concentrations of several of the heavy/toxic metals detected (arsenic,
cadmium, chromium, cobalt, copper, and lead) were detected at location 10SD05 (1990 sample). This
Iocaﬁon is downstream of Study Areas B and C. However, maximum detections of mercury and selenium
were detected at location OU2SD5, which is the most upstream sampling location. Several metals
(antimony, barium, copper, lead, manganese, nickel, vanadium, and zinc) were detected at maximum
concentrations that were two or more times the soil background levels. Overall, however, the concentrations

of most metals in Turkey Gut sediment did not indicate a major contamination problem.

In Slocum Creek, three volatile organic compounds (2-butanone, chiorobenzene, and chloromethane), two
semivolatile organic compounds (bis[2-ethylhexyl]phthalate and di-n-butyl phthalate), and three pesticides
(alpha-chlordane, 4,4’-DDD, and 4,4’-DDE) were detected in sediment samples. Only di-n-butyl phthalate
was detected in more than one sample. The maximum concentrations of 2-butanone, di-n-butylphthalate,
and 4,4’-DDD were detected at the most upstream location (OU2SD1). The maximum concentrations of
bis(2-ethylhexyl)phthalate, alpha-chlordane, and 4,4’-DDE were detected at the most downstream location
(OU28D7).

The maximum concentrations of most of the heavy or toxic metals (arsenic, lead, cadmium, mercury, nickel,
and chromium) were detected from locations in the vicinity of or downstream of the confluence with Turkey
Gut. The concentrations of metals at the most upstream location were generally lower than at downstream
locations. The maximum concentrations of any metals (antimony, arsenic, barium, chromium, cobalt,
copper, lead, manganese, mercury, and zinc) were two or more times higher than background soil levels.
Since metals were not significant surface soil contaminants, the source may not be related to activities at
oua.

1.4.5 Leachate Seeps

The earliest leachate seep water and sediment samples were collected and analyzed in 1985 and 1987.
Additional leachate seep samples were collected in 1995. Samples were collected of water (if present) or
sediment (if no water present) from near the four locations sampled between 1985 and 1987, along with a
water sample from a new location. One of the water samples was from a leachate seep/spring at the toe

of the landfill, and two were from areas of ponded water,

Based on the 1995 results, the actual leachate seep (OU2LWO01) contained several volatile organic
compounds (2 ug/L of benzene, 5 ug/L of chloroethane, and 3 ug/L of vinyl chioride) that were also

detected in the surficial aguifer, although at much higher concentrations. One of the areas of ponded water
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contained the only other detections of organic chemicals (xylenes at 2 ug/L and several pesticides ranging

from 0.0625 ug/L to 0.17 ug/L).

Based on the 1995 results, the leachate seep (OU2LWO01) contained the highest concentrations of many
metals (except thallium). In several cases, the concentrations of metals in this sample exceeded the
maximum detections in the surficial aquifer. These metals included antimony, cadmium, chromium, copper,
lead, nickel, selenium, and zinc. For all other metals, the concentrations in groundwater exceed the leachate
water concentrations. Many of the metals (cadmium, iron, and manganese) were present at concentrations
that exceeded state groundwater standards and /or federal drinking water standards. The most recent (1995)

leachate seep water samples analytical results are summarized in Table 1-9.

The sediment samples collected in 1995 from the vicinity of previously identified (but dry at the time of
sampling) leachate seep locations were similar in concentration to surface soil samples. The results from
leachate seep sediment are included in Table 1-1 with the surface soil results. Only a few organic
compounds were detected (monocyclic aromatics, a trihalomethane, a phthalate ester, and pesticides) at
low concentrations. The organic compounds detected at the highest concentrations were 4,4’-DDE

(69 ng/kg), di-n-octylphthalate (67 ug/kg), and toluene (42 ug/kg). The concentrations of all other organics
ranged from 7.6 ug/kg (endosulfan 1) to 25 ug/kg (alpha-chlordane).

The concentrations of metals in these two leachate seep sediment samples were also similar to those
reported for surface soil. However, some metals were found at higher concentrations, whereas others were
found at lower concentrations. Some of the more notable rﬁetals detections include arsenic (17.1 mg/kg),
lead (76.5 mg/kg), and zinc (80.8 mg/kQ).

1.4.6 Polishing Pond Sediment

Eight sediment and soil samples were collected from four locations in the polishing ponds in 1994. The
uppermost sample was collected from the pond sediment, and the deeper sample was collected from the
underlying natural soil material. The results are summarized in Table 1-10. The data indicate that the
sediments in the ponds contain a number of organic chemicals, whereas the underlying soils are fairly free

of organic contamination. For example, pond sediment contain ketones, monocyclic aromatics, phthalate
esters, PAHs, and pesticides at concentrations ranging from 0.063 ug/kg (gamma-BHC) to 13,000 ug/kg
[bis(2-ethylhexyl)phthalate]. The underlying material contains chloroform (4 pug/kg),

bis(2-ethylhexyl)phthalate (130 ug/kg), di-n-butyiphthalate (up to 290 ug/kg), alpha-chlordane (0.1 ug/kg),
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TABLE 1-9
SUMMARY OF ANALYTICAL RESULTS - LEACHATE SEEP WATER (1995)
OPERABLE UNIT 2
MCAS CHERRY POINT, NORTH CAROLINA
Frequency of Avera_qe of Range. of Loca?ion of
Analyte Detection Posn!ve Posn!ve Mammym
Detections Detections Detection
Volatile Organics (ug/L)
Benzene 1/3 2 2 OuU2LWO1
Xylenes 1/3 2 2 Oou2LWo02
Chioroethane 1/3 5 5 OuU2LwWOo1
Vinyl chloride 1/3 3 3 Ou2LwWOo1
Semivolatile Organics (ug/L)
Butylbenzylphthalate 1/3 10 10 OU2LWO1
Pesticides/PCBs (ug/L)
Aldrin 1/3 0.0625 0.0625 ou2Lwo2
gamma-BHC 1/3 0.0725 0.0725 OU2LW02
4.4-DDT 1/3 0.17 0.17 ouzLwoz2
Dieldrin 1/3 0.155 0.155 OuU2LW02
Endrin 1/3 0.165 0.165 ou2Lwo2
Heptachlor 1/3 0.0775 0.0775 OuU2LWo02
Inorganics (ug/L)
Aluminum 3/3 721.8 360.5 - 1,310 OU2LWO1
Antimony 1/3 9.4 9.4 OU2LWo1
Arsenic 3/3 2.8 22-39 OouzLwWon1
Barium 3/3 31.2 52-76.8 OuU2LWOo1
Cadmium 3/3 9.4 0.8-242 OuU2LWo1
Calcium 3/3 16,185 3,705 - 36,500 Ou2LwWo1
Chromium 3/3 3.8 0.85-56 OU2LWO1
Cobalt 1/3 6.5 6.5 OU2LWO1
Copper 2/3 36.0 9.3 - 62.6 OU2LWO1
Iron 3/3 13,991 558 - 40,400 OU2LWo1
109502/P 1-55 CTO 211




REVISION 2

JULY 1997

TABLE 1-9 (Continued)

SUMMARY OF ANALYTICAL RESULTS - LEACHATE SEEP WATER (1995)

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

e | Frowsncyor | Aest | Pengest | Locstono
Detections Detections Detection

Lead 1/3 241 241 ou2two1
Magnesium 3/3 1,401.7 681 - 2,580 OuU2LWO1
Manganese 3/3 212.3 62.5 - 494 Ouz2Lwo1
Nickel 3/3 33.3 0.85-979 OuU2LwWo1
Potassium 3/3 3,033.3 1,860 - 4,470 ou2LwWo1
Selenium 2/3 245 23-26 ou2Lwo1
Sodium 3/3 2,926.7 1,240 - 5,640 ou2LwWo1
Thallium 1/3 1.95 1.95 Ou2LWo02
Vanadium 3/3 3.5 2.15-6.0 OuU2LwWO01
Zinc 3/3 299.2 26.3 - 813 OU2LWO1
pH 3/3 6.11() 6.09 - 6.15 NA®)

1 Geometric average.

2 NA - Not applicable.
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TABLE 1-10

SUMMARY OF ANALYTICAL RESULTS - POLISHING POND SEDIMENT/SOIL
OPERABLE UNIT 2
MCAS CHERRY POINT, NORTH CAROLINA

Sediments!" Soil?
Analyte Concentration | Average of Positive Frequency | Concentration | Average of Positive Frequency
Range Detections of Detection Range Detections of Detection

Volatile Organics (ug/kg)
Acetone 1,300 1,300 1/4 ND® - -
2-Butanone 11 -80 34.3 3/4 ND - -
Toluene 26 26 1/4 ND - -
Ethylbenzene 42 42 1/4 ND -- -
Xylenes 44 44 1/4 ND -- -
Chloroform ND - -- 4 4 1/4
Carbon disulfide 31 31 1/4 ND - -
Semivolatile Organics (ug/kg)
Bis(2- 120 - 13,000 3,590 4/4 130 130 1/4
ethylhexyl) phthalate
Di-n-butylphthalate 180 - 350 250 4/4 200 - 290 255 4/4
Phenol 260 260 1/4 ND - -
Fluoranthene 250 250 1/4 ND -- -
2-Methylnaphthalene 130 130 1/4 ND - -
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TABLE 1-10 (Continued)

SUMMARY OF ANALYTICAL RESULTS - POLISHING POND SEDIMENT/SOIL

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

Analyte

Sediments'" .

Soil?

Concentration

Average of Positive

Frequency

Concentration

Average of Positive

Frequency of

Range Detections of Detection Range Detections Detection
Pesticides/PCBs (ug/kg)
Aldrin 0.28 - 3.8 20 2/4 ND -- -
gamma-BHC 0.063 - 1.2 0.63 2/4 ND - -
{Lindane)
alpha-Chlordane 0.66 - 15 7.8 2/4 0.10 0.10 1/4
gamma-Chlordane 2.6 26 1/3 ND - -
4,4-DDD 13 13 1/2 ND - -
4,4-DDE 0.19 - 16 55 3/3 ND - -
Dieldrin 0.53 - 9.4 5.0 2/4 ND - -
Endosuifan | 5.1 51 1/4 ND - -
Heptachlor 0.11 0.11 1/3 0.068 - 0.14 0.099 3/3
Methoxychlor 0.44 0.44 1/3 ND - -
Inorganics (mg/kg)
Aluminum 5,330 - 9.810 8,040 4/4 2,920 - 4/410 3,580 4/4
Arsenic 23-33 2.8 2/4 1.3-23 1.9 4/4
Barium 10.2 - 25.6 15.8 4/4 50-72 5.75 4/4
Beryllium 0.34 0.34 1/4 ND - --
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TABLE 1-10 (Continued)

SUMMARY OF ANALYTICAL RESULTS - POLISHING POND SEDIMENT/SOIL

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

Sediments'! Soil?
Analyte Concentration | Average of Positive | Frequency of | Concentration | Average of Positive Frequency
Range Detections Detection Range Detections of Detection
Cadmium 1.7 - 41. 29 2/4 ND - -
Calcium 319 - 1,180 636 4/4 73.3 - 295 185 4/4
Chromium 14.0 - 785 324 4/4 38-117 7.55 4/4
Copper 23-17.4 6.7 4/4 12-1.6 1.47 3/4
lron 3,340 - 14,500 8,312 4/4 2,690 - 6,720 4,368 4/4
Lead 3.2-71 50 4/4 1.9-37 2.4 4/4
Magnesium 264 - 514 417.4 4/4 148 - 220 184 4/4
Manganese 95-204 V14.2 4/4 43 -10.2 6.5 4/4
Mercury 0.12 - 0.85 0.485 2/4 ND - --
Nickel 10.3 10.3 1/4 ND - -
Potassium 328 - 616 453 4/4 244 - 262 2355 4/4
Selenium 0.18 - 0.26 0.22 2/4 ND - -
Silver 0.97 - 4.1 2.54 2/4 ND - --
Vanadium 14.8 - 36.8 23.3 4/4 85-13.0 99 4/4
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TABLE 1-10 (Continued)

SUMMARY OF ANALYTICAL RESULTS - POLISHING POND SEDIMENT/SOIL

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

, Sediments'" Soil®
Analyte Concentration | Average of Positive | Frequency of | Concentration | Average of Positive | Frequency
Range Detections Detection Range Detections of Detection
Zinc 7.08 - 55.3 27.9 3/4 ND -- -
Cyanide 1.8 1.8 1/4 ND - -

1 Includes sample OU25D08-1012, OU2SD09-1012, OU25D10-1012, OU2SD10-1012-D, and OU2SD11-1012. Duplicate sample results
are averaged and counted as one sample.
2 Includes samples OU2SD08-1214, OU2SD09-1214, OU2SD10-1214, and OU2SD11-1214.

3 ND - Not Detected.
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and heptachlor (up to 0.14 ug/kg). In general, the pond sediments contain higher concentrations of metals

than the underlying soils. These data probably reflect the nature of the wastewaters treated in the polishing

ponds.

1.5 CONTAMINANT FATE AND TRANSPORT

The primary contaminants at OU2 are volatile organic compounds in soil and shallow groundwater (surficial
aquifer). Volatile organic chemicals are typically considered to be fairly mobile and have a low capacity for
retention to soil organic carbon. Therefore, they are the organic compounds most likely to be detected in
groundwater. These types of chemicals may migrate through the soil column to groundwater as infiltrating
precipitation solubilizes them. Some portion of these chemicals is retained by the unsaturated soil, but most
will continue migrating downward until they reach the water table. At that time, migration is primarily laterally
with the hydraulic gradient at a rate determined by the aquifer seepage velocity and chemical retardation.

Again, some portion of the chemical may be retained by the saturated soil.

Several of these compounds have specific gravities less than that of water (e.g., benzene, xylenes). These
compounds are typically found in fuels, and if a large enough spill occurs (including open burning and using
gasoline, etc. as a fuel), these compounds may move through the soil column as a bulk liquid until they
reach the water table. There, instead of going into solution, the majority of the release may remain as a
discrete fuel layer on the water table surface, with some of the material being dissolved at the water/fuel
interface. No floating fuel product was observed in any of the monitoring wells at OU2. The water table

over much of the study area is less than 15 feet deep.

Pesticides were widely used at the Air Station. Many of the compounds detected are no longer licensed
for general sale and use in the United States. Therefore, it is assumed that much of what was detected in
the soil and sediments are representative of past application for insect control. Pesticides as a class of
compounds are not considered to be very mobile in the environment. These chemicals, upon application
or disposal, tend to remain affixed to soil particles. Migration of pesticides occurs primarily by wind or water
erosion. Concentrations of pesticides are generally below 50 ug/kg, with a few exceptions, such as

detections of DDT and DDD in subsurface soils.
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1.6 BASELINE HUMAN HEALTH RISK ASSESSMENT
This section provides a discussion of the main features of the baseline human health risk assessment for
OU2. The exposure scenarios, frequencies, and durations are discussed in detail in the Rl Report (B&R

Environmental, April 1997).

1.6.1 Risk Estimation Methods

Quantitative estimates of risk are calculated according to risk assessment methods outlined in current
USEPA risk assessment guidance (USEPA, December 1989) and Region IV supplements (USEPA Region
IV, November 1995). Lifetime cancer risks are expressed in the form of dimensionless probabilities based
on Cancer Slope Factors (CSFs). Noncarcinogenic risk estimates are presented in the form of Hazard
Quotients (or Hazard Indices) that are determined through a comparison of intakes with published Reference
Doses (RfDs).

An Incremental Cancer Risk (ICR) of 1E-6 indicates that the exposed receptor has a one-in-one-million
chance of developing cancer under the defined exposure scenario. Alternatively, such a risk may be

interpreted as representing one additional case of cancer in an exposed population of one million persons.

The USEPA has defined the range of 1E-6 to 1E-4 as the "target range" for most hazardous waste facilities
addressed under CERCLA. Typically, individual or cumulative ICRs greater than 1E-4 are not considered

to be protective of human health, whereas ICRs below 1E-6 are.

Noncarcinogenic risks are assessed using the concept of Hazard Quotients (HQs) and Hazard Indices (Hls).
An HI is generated by summing the HQs for the individual chemicals. If the value of the HI exceeds unity
(1.0), there is a potential noncarcinogenic health risk associated with exposure to that particular chemical
mixture (USEPA, September 24, 1986). At that time, particular attention should be paid to the target organs
associated with exposure to each chemical, as not all noncarcinogenic health effects are considered to be
additive. The Hl is not a mathematical prediction of the severity of toxic effects and, therefore, is not a true
‘risk." It is simply a numerical indicator of the possibility of the occurrence of noncarcinogenic (threshold)

effects.
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1.6.2 Calculated Risks

A summary of the carcinogenic and noncarcinogenic risks for potential receptors at QU2 is provided in
Tables 1-11 and 1-12. Risks are presented for individual exposure routes; a cumulative risk for

noncarcinogens and carcinogens across all applicable exposure routes is also calculated for each receptor.
1.6.2.1 Carcinogenic Risks

Carcinogenic risks for each current and future potential receptor are discussed in this section. Receptors
considered under current land use conditions are maintenance workers, adolescent trespassers, and adult
recreational users. Under future land use conditions, adolescent trespassers, construction workers,

hypothetical full-time employees, and adult/child residents are also considered.

Maintenance Workers

Under current conditions, the total incremental cancer risk for maintenance workers exposed only to surface
soil is 1.0E-6. This risk is within the risk range goal of 1E-6 to 1E-4 for cancer risks; therefore, adverse

health effects would be minimal for maintenance workers at this site.

Adolescent Trespassers

Under current and future land use conditions, adolescent trespassers could be exposed to surface soil
(ingestion and dermal contact) and leachate seep water (ingestion and dermal contact) while actually on
site. In addition, these receptors may also be exposed to surface water and sediment in both Slocum Creek

and Turkey Gut. Both ingestion and dermal contact are considered for these media as well.

Risks for adolescent trespassers on site are an ICR of 3.9E-7. This value is below the USEPA risk range goal
of 1E-6 to 1E-4.

In Turkey Gut and Slocum Creek, the risks for the adolescent trespasser are below 1E-6. Therefore, the

infrequent exposures of this receptor (12 days/year in each water body) are not expected to result in any

adverse health effects.
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TABLE 1-11
CUMULATIVE RISKS - GROUNDWATER AND SOIL
OPERABLE UNIT 2
MCAS CHERRY POINT, NORTH CAROLINA
Onsits Onsite Onsite Child/
Exposure Route Mainte Adol t Construction Adult Child Full-Time Adult
» Worker Trespasser Worker Resident Resident Employee Resident
{6-Y0) (6-Yn) By
Incremental Cancer Risk
Inhalation of Fugitive Dust NA! NA 8.7E9 NA NA NA NA
Dermal Contact with Soil 6.0E-8 5.4E-8 2.0E-9 7.0E-7 2.4E-6 1.3E-6 5.2E-6
Incidental Ingestion of Soil 9.7E-7 3.0E-7 2.1E-7 3.4E-6 3.2E-5 5.1E-6 4.6E-5
Dermai Contact with Leachate NA 2.4E-8 NA NA NA NA NA
Incidental Ingestion of Leachate NA 8.6E-9 NA NA NA NA NA
Dermal Contact with NA NA 5.4E-7 1.4E-6 2.5E-6 NA 8.2E-6
Groundwater (surficial aquifer)
ingestion of Groundwater NA NA NA 3.7E-4 8.7E-4 NA 2.4E-3
(surficial aquifer)
Inhalation of Volatiles in NA NA NA 1.8E-6 8.2E-6 NA 1.5E-5
Groundwater (surficial aquifer) .
Total: 1.0E6 397 76679 3.8E-4 8.2E4 6.4E6 25E3
Hazard Indsx
Inhalation of Fugitive Dust NA NA 0.00051 NA NA NA NA
Dermal Contact with Sail 0.0016 0.0036 0.003 0.078 027 0.034 0.27/0.078
Incidental Ingestion of Soil 0.014 0.011 0.042 0.2 1.9 0.071 1.9/0.2
Dermal Contact with Leachate NA 0.0039 NA NA NA NA NA
Incidental Ingestion of Leachate NA 0.0013 NA NA NA NA NA
Dermal Contact with NA NA 0.56 0.22 0.38 NA 0.38/0.22
Groundwater (surficial aquifer)
ingestion of Groundwater NA NA NA 21 48 NA 48/21
(surficial aquifer)
inhatation of Volatiles in NA NA NA 0.16 0.77 NA 0.77/0.16
Groundwater (surficial aquifer)
Total: 0.016 0.020 0.61% n 51 010 51/22
1 NA - Not applicable. Exposure route not evaluated for this receptor.
2 No additional risks associated with exposure to polishing pond sediments (no contaminants of potential concern [COPCs])).
3 Includes 6 years as child and 24 years as adult. The 30-yr child/adult ICR was obtained by adding the 6-yr child ICR and
the 24-yr adult ICR. Hls are not additive. The first HI value is for a 6-yr child, and the second value is for a 24-yr adult.
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TABLE 1-12
CUMULATIVE RISKS - SURFACE WATER AND SEDIMENT EXPOSURES
OPERABLE UNIT 2
MCAS CHERRY POINT, NORTH CAROLINA
Slocum Creek Turkey Gut
Exposure Route Recfga‘::;nal Adolescent Adolescent
User Trespasser Trespasser
Incremental Cancer Risk
Dermal Contact with Sediment 2.0E-7 2.3E-8 4.2E-8
Incidental Ingestion of Sediment 1.8E-6 2.6E-7 6.1E-8
Dermal Contact with Surface Water 4.0E-8 1.3E-9 - 49E-9
Incidental ingestion of Surface Water 3.5E-10 4.9E-11 2.4E-8
Ingestion of Fish 3.8E-5 NAM NA
Total: 4.0E-5 2.8E-7 1.3E-7
Hazard Index
Dermal Contact with Sediment 0.019 0.0063 0.002
Incidental Ingestion of Sediment 0.025 0.010 0.0056
Dermal Contact with Surface Water @ @ 0.00011
Incidental Ingestion of Surface Water @ @ 0.00038
Ingestion of Fish @ NA NA
Total: 0.044 - 0.016 0.0081

1 NA - Not applicable. Exposure route not evaluated for this receptor.
2 No dose-response parameters available for COPCs.
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Construction Worker

The estimated incremental cancer risk for the construction worker exposed to soil and groundwater is
7.6E-7, which is below the USEPA risk range goal. There were no COPCs, and therefore no risk, for
exposure to polishing pond sediment. Therefore, adverse health effects would be minimal for a construction

worker.

Future Full-Time Employee

This receptor is based on the supposition that some facility could be built on site to house full-time
personnel. These persons are assumed to be exposed to surface soil only (via ingestion and dermal
contact). The risks for this receptor are 6.4E-6, which is within the USEPA risk range goal of 1E-6 to 1E-4.
This risk is almost exclusively due to the evaluation of arsenic (88 percent of total risk) at its maximum

detected concentration of 17.1 mg/kg.

Future Onsite Residents

The most likely residential exposure scenario, as long as the Air Station remains active, is a 6-year exposure
duration. The carcinogenic risks for both adult and child receptors exceed 1E-4. The risks are more than
95 percent attributable to potential ingestion of groundwater. More than 90 percent of the ingestion risk is

attributable to the presence of arsenic (evaluated at a concentration of 96.7 ug/L, versus an overall average

of positive detections of 42.6 ug/L which is below the MCL and state groundwater standard) while 6

percent is attributable to vinyl chloride.

If groundwater use is not considered (i.e., future residents use the Air Station’s potable water supply), the
cancer risks are within the USEPA risk range goal. Under this scenario, arsenic, which was evaluated at its

maximum concentration, and beryllium contribute approximately 88 percent of the total soil risks.

An alternate residential exposure scenario was also evaluated, incorporating the USEPA default exposure
duration of 6 years as a child and 24 years as an adult (USEPA, March 25, 1991). The total risks under this
scenario are 2.5E-3, which is an order of magnitude higher than for the 6-year adult exposure. Arsenic and

vinyl chloride again are the major risk drivers for groundwater, and arsenic and beryllium drive the soil risks.
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Adult Recreational Users

Adult recreational users exposed orally and dermally to water and sediment in Slocum Creek, as well as via
fish ingestion, would experience an incremental cancer risk of 4.0E-5, which is within the USEPA risk range

goal. Therefore, these exposures could be considered to result in minimal adverse health effects.

1.6.2.2 Noncarcinogenic Hazards

Noncarcinogenic hazards are presented in this section for each of the defined receptor groups. The USEPA
considers Hazard Indices over 1.0 for any target organ to be indicative of the potential for onset of adverse

health effects.

Maintenance Workers

The Hazard Index for maintenance workers was estimated to be 0.016. Because this value is below 1.0,

adverse health effects would not be expected in this receptor population.

Adolescent Trespassers

His for all adolescent trespasser scenarios (soil /leachate exposures, Turkey Gut exposures, and Slocum
Creek exposures) are all below 1.0, ranging from 0.0081 to 0.020. Therefore, toxic effects would not be

expected to occur.

Construction Worker

The total HI for construction workers is estimated at 0.61. Because this value is below 1.0, adverse health

effects would not be expected.

Future Full-Time Employee

A full-time employee exposed to surface soil at this site would have an HI of 0.10. Therefore, no adverse

toxic effects are anticipated for this receptor.
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Future Onsite Residents

The Hls for both adult and child residents exceed 1.0 (22 and 51, respectively). These hazards are due
almost solely (more than 85 percent) to ingestion of groundwater containing iron (44 percent) and arsenic
(42 percent). Individually, these metals have Hls greater than 1.0. These His make the potential domestic

use of water in the surficial aquifer unacceptable.

Adult Recreational User

The estimated HI for the adult recreational user of Slocum Creek is 0.044. Therefore, no adverse,

noncarcinogenic health effects would be expected.

1.6.3 Summary

Quantitative carcinogenic and noncarcinogenic risks for the Reasonable Maximum Exposure (RME) were
estimated for maintenance workers, adolescent trespassers, construction workers, full-time employees, future
residents (adult and child), and adult recreational users for exposure to media at OU2. With the exception
of future potential exposure to groundwater in a residential setting, all carcinogenic risks for all receptors
were within the USEPA target risk range. The maximum risk is reported as 2.5E-3 for the future 30-year
resident exposed to arsenic and vinyl chloride in shallow groundwater and arsenic and beryllium in soil. The
risks for all future residents (children and adults) exceed 1E-4, which is the upper end of the USEPA target

risk range.

For future residents (using the 6-year residence period typical of military installations), several analytes have
individual cancer risks greater than 1E-6, making them contaminants of concern (COCs) for groundwater.

The following analytes were determined to be COCs:

° 1,1-Dichloroethene

. 1,4-Dichlorobenzene

. Benzene

®  Vinyl chloride

. Bis(2-chloroethyl}ether
®  Heptachlor epoxide

° Arsenic
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In addition, there were several noncarcinogenic analytes in the surficial aquifer with His greater than 0.1,

which also makes them COCs. These analytes are as follows:

e  Chlorobenzene

® 4-Methylphenol

° Nitrobenzene

] Heptachlor epoxide
e  Arsenic

e  Cadmium

. fron

. Manganese

In addition to the future potential exposure to the surficial aquifer, potential potable use of the Yorktown
aquifer was also considered. These risks were not included in the risk summary tables, as the use of the

surficial aquifer and the Yorktown would be mutually exclusive. However, they are provided below:

»

Receptor Incremental Cancer Risk Hazard Index
Adult residents - 6 yr 8.2E-7 0.27
Adult/child residents - 30 yr 5.4E-6 0.27 (adult) / 0.63 (child)
Child residents 2.1E-6 0.63

The risks associated with use of the Yorktown aquifer fall within the USEPA target risk range.

Exposure to soil at OU2 results in unacceptable risks (HIs) only for future child residents. All other soil
exposures result in ICRs below 1E-4 or His below 1. There are, however, several COPCs that contributed

individual ICRs greater than 1E-6 for residential or full-time employee exposures, as follows:
] Benzo(a)pyrene
®  Arsenic

] Beryllium

Several COCs are identified for soil where they contribute His greater than 0.1 for one or more receptor

and/or exposure route, as follows:
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®  Antimony
e  Arsenic

e  Chromium
. Iron

° Thallium

No other COCs were identified in soil. In addition, no individual compounds in either the surface waters or

sediments would be considered as COCs based on protection of human health.

In addition to COCs based on risk (i.e., protection of human health), many groundwater and a few surface
water analytes exceed state standards, also making them COCs. Some soil analytes exceed concentrations

based on protection of groundwater. This is discussed further in Sections 2.4 and 2.5.
1.7 ECOLOGICAL ASSESSMENT

The ecology of the site consists of wetlands and the adjacent surface water bodies. As part of the
ecological assessment performed at OU2, areas of wetlands were delineated. The wetlands are adjacent
to Slocum Creek and Turkey Gut and are classified as Coastal Plain Small Stream Swamp areas. These
areas, which cover an area of approximately 6 acres, are the only wetlands that have been identified at OU2.
The landfill supports Old Field vegetation and Second Growth Loblolly Pine stands. The native soils adjacent
to Turkey Gut generally éuppon Mesic Mixed Hardwood Forest on the slopes and Coastal Plain Small
Stream Swamp in the wetlands. The developed portion near OU2 is characterized by buildings, roads,

gravel parking lots, and mowed grass lawns. '

A preliminary ecological assessment was performed using surface water and sediment data in Slocum Creek
and Turkey Gut and soil data. Groundwater sampling data obtained in 1994 and 1996 were used
qualitatively. The maximum exposure point concentrations and estimated dose received by receptors were
compared to benchmark values and doses that are protective of ecological receptors. Contaminants whose
concentrations exceeded these values were regarded as ecological COPCs, and their toxicological
properties were summarized. The relative potential risks that each of these COPCs might pose to ecological

receptors inhabiting the area near OU2 were then evaluated in the form of Hazard Quotients and Hazard

Indices.
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The results of the ecological assessment indicate that some contaminants are present in OU2 surface water,
sediment, and surface soil at concentration that exceed screening benchmarks. However, risks implied by

most of these exceedances are mitigated by several factors.

In Turkey Gut water, only a few COPCs (three organics and two metals) were identified in the surface water
samples. The organic COPCs were only detected at single sampling locations. The concentrations of two
of the organics were below the state water quality standard. The detections of organics are considered to
be isolated occurrences and are not believed to be a significant concern. The metal COPCs were detected
in all samples; however, the concentrations in the farthest upstream sample also exceeded the benchmark
values. Consequently, OU2 may not be the source (or only source) of these metalis. In Turkey Gut
sediment, several pesticides and two metals were identified as COPCs. Most of the pesticides were only
_detected once, and the detections of these compounds appear to be isolated occurrences. Since few
compounds were identified as COPCs, widespread contamination and significant potential risks are

considered to be absent in Turkey Gut.

Some COPCs were identified in Slocum Creek water and sediment samples. For the most part, the COPCs
identified in surface water are not believed to be related (or solely related) to OU2, as evidenced by the
presence of elevated concentrations in the upgradient samples. The concentrations of most sediment
COPCs only exceeded the benchmarks at one location, and the exceedances are considered to be an
isolated occurrence. Slocum Creek has been designated as a separate Operable Unit and will be evaluated

further at a later date.

In surface soils, potential risks were assessed using two approaches. To begin with, maximum contaminant
concentrations in surface soils were compared to conservative screening levels that were mainly based on
human health risks. Using this methodology, concentrations that exceeded the screening values were only
detected at five widely spaced locations. To reduce uncertainties and generate a risk range, mean
contaminant concentrations were then compared to more realistic but generally less conservative
ecologically-based benchmarks. Most of the COPCs from the conservative first screening were not retained
as COPCs using the mean concentrations and ecologically-based benchmarks. Only one chemical (Aroclor-

1260) had a slightly elevated HQ value. This chemical was only detected in one surface soil sample.

For the second approach, terrestrial foodchain modeling using representative terrestrial receptors was
performed to investigate potential ecological risks from surface soil contaminants. Using the maximum
contaminant concentrations and several conservative assumptions, HI values for all receptors were high.

To reduce uncertainties and generate a risk range, mean contaminant concentrations were then used. Hi
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values were reduced by approximately one-half for all contaminants for all receptors, but were still relatively
high. However, the majority of the remaining HI values were a result of conservative assumptions in the
models. In addition, the COPCs from the foodchain model were primarily metals, and potential risks from

these contaminants were heavily mitigated by the factors discussed above.
For these reasons, potential risks to ecological receptors from contaminants related to OU2 do not appear

to be significant. As a result, additional study or remediation based on ecological concerns at QU2 is not

warranted.
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2.0 REMEDIAL ACTION OBJECTIVES AND GOALS

2.1 INTRODUCTION

This section presents the objectives for remedial action and the driving factors used in the development of
remedial actions. These are the Remedial Goal Options (RGOs) which propose cleanup levels for
remediation and the regulatory requirements and guidances (Applicable or Relevant and Appropriate
Requirements, or ARARs) that may potentially govern remedial activities. |n addition, this section presents
the contaminants of concern (COC) and the conceptual pathways through which these contaminants may
affect human health and the environment. The environmental media of concern are derived from this
information. Finally, this section presents the volumes of contaminated media that may need to be

remediated.

2.2 REMEDIAL ACTION OBJECTIVES

Based on the contaminated media of concern, the potential pathways and receptors of concern, and current

and potential future land use scenarios, the remedial action objectives (RAOs) for QU2 are as follows:

] Protection of human receptors from adverse health effects that may result from dermal contact

and incidental ingestion of contaminated surface soils at QU2.

. Protection of human receptors from adverse health effects that may resuit from incidental

ingestion of waste/fill material and contaminated subsurface soils at OU2.

° Protection of human receptors from adverse health effects that may resuit from dermal contact,

ingestion, and inhalation of contaminants in the surficial aquifer beneath OU2.

. Mitigation of contaminant migration from OU2 into the environment.

° Protection of the environment.
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These RAOs have been developed following guidance provided by the USEPA entitled “Land Use in the
CERCLA Remedy Selection Process" (USEPA, 1995). According to this guidance, "remedial action

objectives developed during the RI/FS should reflect the reasonably anticipated future land use or uses.”
2.3 COMPLIANCE WITH ARARs AND TBC CRITERIA
ARARs consist of the following:

] Any standard, requirement, criterion, or limitation under Federal environmentgl law.

. Any promulgated standard, requirement, criteria, or limitation under a state environmental or
facility-siting law that is more stringent than the associated Federal standard, requirement,

criterion, or limitation.

To be considered (TBC) criteria are nonpromuigated, nonenforceable guidelines or criteria that may be
useful for developing a remedial action or are necessary for determining what is protective of human health
and/or the environment. Examples of TBC criteria include EPA Drinking Water Health Advisories, Reference

Doses, and Cancer Slope Factors.

One of the primary concerns during the development of remedial action alternatives for hazardous waste
sites under CERCLA or "Superfund" is the degree of human health and environmental protection offered by
a given remedy. Section 121 of CERCLA requires that primary consideration be given to remedial
alternatives that attain or exceed ARARs. The purpose of this requirement is to make CERCLA response

actions consistent with other pertinent Federal and state environmental requirements.
Definitions of the two types of ARARs are given below:

. Applicable Requirements are those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated under
Federal or state law that directly and fully address a hazardous substance, pollutant,

contaminant, remedial action, location, or other circumstance at a CERCLA site.
] Relevant and Appropriate Requirements are those cleanup standards, standards of control, and

other substantive environmental protection requirements, criteria, or limitations promulgated

under Federal or state law, which while not necessarily "applicable”, address problems or
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situations sufficiently similar (relevant) to those encountered at the CERCLA site, that their use
is well suited (appropriate) to the-particular site. Requirements must be relevant and appropriate
to be an ARAR.

Section 121(d)(4) of CERCLA allows the selection of a remedial aiternative that will not attain all ARARs if
any of six conditions for a waiver of ARARs exist. These conditions are as follows: (1) the remedial action
is an interim measure whereby the final remedy will attain the ARAR upon completion; (2) compliance will
result in greater risk to human health and the environment than other options; (3) compliance is technically
impracticable; (4) an alternative remedial action will attain the equivalent of the ARAR; (5) for state
requirements, the state has not consistently applied the requirement in similar circumstances; or (6)
compliance with the ARAR will not provide a balance between protecting public health and the environment
at the facility with the availability of fund money for response at other facilities (fund-balancing). The last

condition only applies to Superfund-financed actions.
ARARs fall into three categories, based on the manner in which they are applied. The characterization of
these categories is not perfect, as many requirements are combinations of the three types of ARARs. These

categories are as follows:

] Contaminant-Specific: Health/risk-based numerical values or methodologies that establish

concentration or discharge limits for particular contaminants. Examples of contaminant-specific
ARARs include Maximum Contaminant Levels (MCLs) and Clean Water Act (CWA) Ambient Water
Quality Criteria.

° Location-Specific: Restrictions based on the concentration of hazardous substances or the

conduct of activities in specific locations. These may restrict or preclude certain remedial
actions or may apply only to certain portions of a site. Examples of location-specific ARARs

include wetland regulations.

] Action Specific: These are regulations and guidelines that must be followed depending on the

activity performed on site.
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2.3.1 Contaminant-Specific ARARs and TBC Criteria

This section presents a summary of Federal and state contaminant-specific ARARs and TBC criteria. All of
these ARARs and TBC criteria provide some medium-specific guidance on "acceptable” or “permissible”

concentrations of contaminants.

The Safe Drinking Water Act (SDWA) promulgated National Primary Drinking Water Standard Maximum

Contaminant Levels (MCLs) (40 CFR Part 141). MCLs are enforceable standards for contaminants in a
public drinking water supply system. They consider not only health factors but also the economic and
technical feasibility of removing a contaminant from a water supply system. EPA has also proposed
Maximum Contaminant Level Goals (MCLGs) for several organic and inorganic compounds in drinking water.
MCLGs are nonenforceable guidelines that do not consider the technical feasibility of contaminant removal.
Secondary MCLs {40 CFR Part 143) are not enforceable but are intended as guidelines for contaminants that
may adversely affect the aesthetic quality of drinking water, such as taste, odor, color, and appearance, and
may deter public acceptance of drinking water provided by public water systems. SDWA requirements may
be applicable or relevant and appropriate to remedial actions involving groundwater. Table 2-1 contains

available Federal SDWA standards for the contaminants of potential concern at the site.

EPA Health Advisories are nonenforceable guidelines (TBCs) developed by the EPA Office of Drinking Water

for chemicals that may be intermittently encountered in public water supply systems. Health advisories are
available for short-term, longer-term, and lifetime exposures for a 10-kg child and/or a 70-kg adult. Health
advisories may be pertinent for remedial actions involving groundwater, especially for contaminants that are
not regulated under the SDWA. Table 2-1 contains available EPA health advisories for the contaminants of

potential concern at the site.

EPA Ambient Water Quality Criteria (AWQC) are nonenforceable guidelines (TBCs) that were developed for

pollutants in surface waters pursuant to Section 304(a)(l) of the Clean Water Act. Although AWQC are not
legally enforceable, they have been used by many states to develop enforceable water quality standards.
These guidelines should be considered as potential ARARs, as specified by CERCLA. AWQC are available
for the protection of human health from exposure to contaminants in drinking water as well as from ingestion
of aquatic biota and for the protection of freshwater and saltwater aquatic life. AWQC may be considered
for actions that involve groundwater treatment and /or discharges to Slocum Creek or Turkey Gut, which are
the streams nearest to the site. Table 2-1 contains AWQC for the contaminants of potential concern at the

site.
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TABLE 2-1

CONTAMINANT-SPECIFIC ARARs AND TBCs FOR COPCs (mg/L) - WATER
OPERABLE UNIT 2
MCAS CHERRY POINT, NORTH CAROLINA

Federal Standards North Carolina Standards
Chemical Tap Wat Class GA Class SC Tidal |~ Class €
{1} 1] L (1) (7] p Watar ass ass ida ass
met meLe Health Advisories Awac rec? Groundwater'® Saltwater™ Freshwater™
Volatiles
1-Day Child: 2
10-Day Child: 1
1,1-Dichloroethene 0007 | ocp7 |-ongerterm Child: 0.000057 | 0.000044 0.007 0.0032 0.0032
! ’ ' Longer-term Adult: 4 ' ’ ) ) ’
Lifetime: 0.007
DWEL'® 0.4
1-Day Child: 0.7
" 10-Day Child: 0.7
1,2-Dichloroethane 0.005 0 Longer-term Child: 0.7 0.00038 0.00012 0.00038 0.099 0.099
Longer-term Adult: 2.6
1,2-Dichloropropane 0.005 0 10-Day Child: 0.09 0.00052 0.00016 0.00056 0.039 0.039
1-Day Child: 02
Benzene 0.005 0 10-Day Child: 0.2 0.0012 0.00036 0.001 0.0714 0.0714
2-Butanone NA NA NA NA 1.9 0.17 NA NA
2-Hexanone NA NA NA NA NA >DL NA NA
4-Methyl-2-pentanone NA NA NA NA 29 >DL NA NA
1-Day Child: 2
10-Day Child: 2
Chlorobenzene 0.1 0. |Longerterm Child: 2 0.68 0.039 0.05 21 21
Longer-term Adult: 7
Lifetime: 0.1
DWEL.: 07
Chloroethane NA NA NA NA 8.6 28 0.86 0.86
1-Day Child: 4
10-Day Child: 4
Chioroform 0.189 0 Longer-term Child: 0.1 0.0057 0.00015 0.00019 0.47 0.47
Longer-term Adult: 0.4
DWEL: 0.4
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TABLE 2-1 (Continued)

CONTAMINANT-SPECIFIC ARARs AND TBCs FOR COPCs (mg/L) - WATER

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

Chemical

Federal Standards

North Carolina Standards

mcL'"

mcrg!?

Health Advisories'"

awac?

Tap Water
rect!

Class GA
Groundwater™¥

Class SC Tidal
Saltwater™

Class C
Freshwater™

cis-1,2-Dichloroethene

0.07

0.07

1-Day Child: 4
10-Day Child: 3
Longer-term Child: 3
Longer-term Adult: 11
Lifetime: 0.07
DWEL: 0.4

0.061

0.07

NA

0.007

Ethylbenzene

0.7

07

1-Day Child: 30
10-Day Child:
Longer-term Child:
Longer-term Adult:
Lifetime:

DWEL:

~

3.1

1.3

0.029

0.325

0.325

Tetrachloroethene

0.005

1-Day Child:
10-Day Child:
Longer-term Child:
Longer-term Aduit:
DWEL:

0.0008

0.0011

0.0007

0.0085

0.0085

Toluene

1-Day Child:
10-Day Child:
Longer-term Child:
Longer-term Adult:
Lifetime:

DWEL:

Q

6.8

0.750

NA

0.011

Trichloroethene

0.005

DWEL:

w

0.0027

0.0016

0.0028

0.081

0.081

Vinyl chloride

0.002

1-Day Child:
10-Day Child:
Longer-term Child:
Longer-term Adult:

wwloflvawdvdON|oO s PN IwOo W w
o

oo
==
on =

0.002

0.000019

0.000015

0.525

0.525

Semivolatiles

1,2-Dichlorobenzene

0.6

0.6

1-Day Child:
10-Day Child:
Longer-term Chiid:
Longer-term Adult:
Lifetime:

DWEL:

WO WO oo
o

27

0.270

0.62

17
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TABLE 2-1 (Continued)

CONTAMINANT-SPECIFIC ARARs AND TBCs FOR COPCs (mg/L) - WATER

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

Federal Standards

North Carolina Standards

Chemical Tap Wate Class GA Class SC Tidal Class €
i) m ] @ p Water a: ass ida a
met McLe Health Advisories Awac Rac® Groundwater'¥ Saltwater™ Freshwater™
1-Day Child: 10
10-Day Child: 10
. Longer-term Child: 10
1,4-Dichlorbenzene 0.075 0.765 Longer-term Adult: 40 0.4 0.00044 0.075 26 2.6
Lifetime: 0.075
DWEL: 4
2,4-Dimethylphenol NA NA NA 0.54 0.73 >pLUW 2.3 2.3
2-Methylinaphthalene NA NA NA NA NA >DL 3.11E5 3.11E-5
2-Methylphenol NA NA NA NA 1.8 >DL NA NA
4-Methylphenol NA NA NA NA 0.18 >DL NA NA
Bis(2-chloroethyl)ether NA NA NA 0.000031 9.2E-6 >DL 0.0014 0.0014
Bis(2-ethylhexyl)phthalate 0.006 0 DWEL: 07 0.0018 0.0048 0.003 0.0059 0.0059
1-Day Child: 05
10-Day Child: 05
Longer-Term Child: 0.4
Naphthalene NA NA Longer-Term Adult: 1 NA 1.5 0.021 3.11E-5 3.11E-5
Lifetime: 0.02
DWEL: 0.1
Nitrobenzene NA NA NA 0.017 0.0034 >DL 1.9 1.9
Pesticides/PCBs
4,4'-DDE NA NA NA 5.9E-7 0.0002 >DL 5.9E-7 5.9E-7
4,4-DDD NA NA NA 8.3E-7 0.00028 >DL 8.4E-7 8.4E-7
4,4-DDT NA NA NA 5.9E-7 0.0002 >DL 5.9E-7 5.9E-7
1-Day Child: 0.0003
10-Day Child: 0.0003
Aldrin NA NA Longer-Term Child:  0.0003 1.3E-7 4E-6 >DL 1.36E-7 1.36E-7
Longer-Term Adult:  0.0003
DWEL: 0.001
alpha-BHC NA NA NA 3.9E-6 1.1E-5 >DL 1.3E-5 1.3E-5
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TABLE 2-1 (Continued)

CONTAMINANT-SPECIFIC ARARs AND TBCs FOR COPCs (mg/L) - WATER
OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

Federal Standards North Carolina Standards
Chemical Tap Wate Class GA Class SC Tidal Class C
(1 ) s (1) {2) ap Water ass
meL mMeLe Heaith Advisories Awac ract Groundwater'® Saltwater™ Freshwater™
1-Day Child: 1
10-Day Child: 1
gamma-BHC (lindane) 00002 | 00002 [ongerTerm Child: 003 1.9E-5 5.2E5 0.0002 4E6 1E-5
Longer-Term Adult: 0.1
Lifetime: 0.0002
DWEL: 0.01
1-Day Child: 0.0005
10-Day Child: 0.0005
Dieldrin NA NA Longer-Term Child:  0.0005 1.4E-7 4.2E-6 >DL 1.44E-7 1.44E-7
Longer-Term Adult:  0.002
DWEL: 0.002
Endosulfan | NA NA NA 0.00093 0.22 >DL SE-6 5E-5
Endosulfan Il NA NA NA 0.00093 0.22 >DL 9E-6 5E-5
Endrin aldehyde NA NA NA 0.00076 NA >DL 8.1E-4 8.1E4
1-Day Child: 0.01
10-Day Child: 0.01
Heptachlor 0.0004 0 Longer-term Child:  0.005 2.1E-7 2.3E-6 8E-6 2.14E-7 2.14E-7
Longer-term Adult: 0.005
DWEL: 0.02
1-Day Child: 0.01
. Longer-term Child:  0.0001
Heptachlor epoxide 0.0002 0 Longer-term Adult:  0.0001 1.0E-7 1.2E-6 4E-6 1.1E-7 1.1E-7
DWEL: 0.02
Inorganics
Aluminum NA NA NA NA 37 NA NA NA
1-Day Child: 0.01
10-Day Child: 0.01
. Longer-Term Child:  0.01
Antimony 0.006 0.006 Longer-Term Adult:  0.015 0.014 0.015 NA 4.3 43
Lifetime: 0.003
DWEL: 0.01
Arsenic 0.05'"" NA NA 0.000018 4.5E-5 0.05 0.05 0.05
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TABLE 2-1 (Continued)

CONTAMINANT-SPECIFIC ARARs AND TBCs FOR COPCs (mg/L) - WATER

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

Federal Standards North Carolina Standards
Chemical Tap Water Class GA Class SC Tidal Class €
m n oo (1) {2) p Wa
mcL McLe Health Advisories Awac Rec? Groundwater'® Saltwater™ Freshwater™
. Lifetime: 2
Barium 2 2 DWEL: 2 NA 2.6 2.0 NA NA
1-Day Child: 0.04
10-Day Child: 0.04
. Longer-Term Child:  0.005
Cadmium 0.005 0.005 Longer-Term Adult:  0.02 0.016 0.018 0.005 0.005 0.002
Lifetime: 0.005
DWEL: 0.02
Copper 1.312 1.3 NA 13 1.5 1.0 0.003 0.007
Iron 0.3 NA NA NA 1 0.3 NA 1.0
Lead 0.015'"2 0 NA 0.05 NA 0.015 0.025 0.025
Manganese 0.05™ NA NA NA 0.84 0.05 NA NA
1-Day Child: 1
10-Day Child: 1
" Longer-Term Child: 0.5
Nickel 0.1 0.1 Longer-Term Adult: 1.7 0.61 0.73 0.1 0.0083 0.088
Lifetime: 0.1
DWEL: 06
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TABLE 2-1 (Continued)
CONTAMINANT-SPECIFIC ARARs AND TBCs FOR COPCs (mg/L) - WATER

NADEDADIE LINIT 2
WUrLIMADLLE UivNit &

MCAS CHERRY POINT, NORTH CAROLINA

Federal Standards North Carolina Standards
Chomical mct!? merg!? Health Advisories'" awac® “;,_,‘g:}" E.'e(i-l:.;:.:!:.rw c:::‘::' :j‘;’," m::::;g’ﬁ,

1-Day Child: 0.007
10-Day Child: 0.007

Thallium 0.002 oooos | Longer-Term Child:  0.007 0.0017 0.002s!14 IA 0.0083 0.0062

e VY | Longer-Term Adult:  0.02 i s B e i

Lifetime: 0.0004
DWEL: 0.002

1 USEPA, February 1996.

2 USEPA, June 14, 1991. Values for ingestion of water and organisms are presented.

3 USEPA Region |ll, May 10, 1996.

4 NCAC, October 25, 1994.

5 NCAC, June 1, 1994; Reid, 1996; or federal AWQC for ingestion of organisms or protection of aquatic life, whichever is fower (for chemicals not detected in

surface water)

6 Drinking Water Equivalent Level.

7 NA - Not available (no standard).

8 Total trihalomethanes.

9 1994 proposed rule. Total THM cannot exceed 0.08.

10 Value for trans-1,2-dichloroethene.

i1 MCL under review.

12 SDWA action level,

13 >DL - Greater than detection limit,

14 Thallic oxide.

15 Secondary MCL.
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Reference Doses (RfDs) are estimates (with uncertainty spanning perhaps an order of magnitude) of the

amount of chemical to which the human population (including sensitive subgroups) can be subjected on
a daily exposure basis without an appreciable risk of deleterious effects during a lifetime. RfDs are
developed for chronic and/or subchronic human exposure to hazardous chemicals and are based on the
assumption that thresholds exist for certain toxic effects. The RfD is usually expressed as an acceptable
dose (mg) per unit body weight (kg) per unit time (day). The RfD is derived by dividing the no-observed-
adverse-effect level (NOAEL) or the lowest-observed-adverse effect level (LOAEL) by an uncertainty factor
(UF). RfDs are TBCs for the site.

Risk Based Concentration (RBCs), USEPA Region lll, May 10, 1996, are presumptive levels that are

calculated using certain exposure assumptions for ingestion of contaminated soil. These concentrations are
calculated for a Target Hazard Quotient (THQ) of 1.0 for noncarcinogenic effects and a Target Risk (TR) of
1E-6 for carcinogenic effects. Table 2-2 presents RBCs for an industrial exposure scenario and a residential

exposure scenarios for the contaminants of potential concern at OU2. These are TBCs for use at OU2.

Draft Soil Screening Levels (SSLs), USEPA, December 1994, are risk-based concentrations in soil that, if

exceeded through three possible exposure pathways, may be of potential concern. The Draft SSLs consider
the following three exposure pathways: direct ingestion of soil, inhalation of volatiles and fugitive dust, and
migration to groundwater. SSLs are based on residential exposure assumptions and, therefore, are
conservative TBCs for use at OU2. These SSLs are presented for the contaminants of potential concern in
Table 2-2.

Cancer Slope Factors (CSFs) are used for estimating the lifetime probability (assumed 70-year lifespan) of

human receptors developing cancer as a result of exposure to known or suspected carcinogens. These
factors are generally reported in units of kg-day/mg and are derived through an assumed low dosage linear
relationship and an extrapolation from high to low dose responses determined from human or animal
studies. Cancer risk and CSFs are most commonly estimated through the use of a linearized, mulitistage,
mathematical extrapolation model applied to animal bioassay results. The value used in reporting the slope

factor is the upper 95 percent confidence limit (UCL).

The Clean Air Act (CAA) consists of three programs or requirements that may be ARARs: National Ambient
Air Quality Standards (NAAQS) (40 CFR Part 50), National Emissions Standards for Hazardous Air Pollutants
(NESHAP) (40 CFR Part 61), and New Source Performance Standards (NSPS) (40 CFR Part 60).
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TABLE 2-2

CONTAMINANT-SPECIFIC ARARs AND TBCs FOR COPCs (mg/kg) - SOIL AND SEDIMENT
OPERABLE UNIT 2
MCAS CHERRY POINT, NORTH CAROLINA

Draft Soil Screening
Chemical lndnl:éﬁ)al Re:igg?lt)ial Levels (SSLs)
Inhalation Gro_u ndv.vater
Migration
Benzo(a)anthracene 7.8 0.88 27 0.7
Benzo(a)pyrene 0.78 0.088 11 4.0
Benzo(b)fluoranthene 7.8 0.88 23 4.0
Benzo(k)fluoranthene 78 8.8 NA®) 40
Chrysene 780 88 3.6 1.0
Indeno(1,2,3-cd)pyrene 7.8 0.88 280 35
Aroclors (PCBs) 0.74 0.083 NA NA
Aluminum 1,000,000 78,000 NA NA
Antimony 820 31 NA NA
Arsenic 3.8 0.43 380 15
Beryllium 1.3 0.15 690 180
Cadmium 1,000 39 920 6.0
Chromium (VI) 10,000 390 140 19
iron 610,000 23,000 NA NA
Lead 2,000®) 400® NA NA
Manganese 47,000 1,800 NA NA
Thallium 140 55 NA 0.4

USEPA Region I, May 10, 1996.
NA - Not Available.

USEPA, July 14, 1994,

Thallic oxide.

WON -
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EPA requires the attainment and maintenance of primary and secondary NAAQS to protect public health
and public welfare, respectively. NAAQS are available for six criteria pollutants (carbon monoxide, lead,
nitrogen oxides, ozone, sulfur dioxide, and airborne particulates). These standards are not source specific
but rather are national limitations on ambient air quality. The sources of the contaminant and the routes of
exposure were considered. However, the standards do not consider costs for achievement or feasibility.
States are responsible for assuring compliance with the NAAQS. Requirements in an EPA-approved State
Implementation Plan (SIP) for the implementation, maintenance, and enforcement of NAAQS are potential
ARARS. NAAQS might be relevant and appropriate for emissions of particulates from remedial activity

related to contaminated soils at the site.

NESHAPs are emission standards for source types (i.e., industrial categories) that emit hazardous air
pollutants and include significant sources of beryllium, vinyl chloride, benzene, asbestos, wet dust
particulates, and other hazardous substances. NESHAPs might be relevant and appropriate for particulate

emissions from remedial activity on contaminated soils at the site.

NSPS are established for new sources of air emissions to ensure that the new stationary sources minimize
emissions. These standards are for categories of stationary sources that cause or contribute to air poliution
that may endanger public health or welfare. Standards are based upon the best demonstrated technology
(BDT). NSPS may be relevant and appropriate if the pollutant(s) emitted (e.g., from an air stripping tower)
and the technology employed during the cleanup action are sufficiently similar to the poliutant and source

category regulated by an NSPS and are well suited to the circumstances at the site.

North Carolina Air Pollution Control Requirements (North Carolina Administrative Code [NCAC], Title 15A,

Chapter 2). Subchapter 2D consists of five programs or requirements that may be ARARs: Ambient Air
Quality Standards (Part 0400), Emission Control Standards (Part 0500), Volatile Organic Compounds (Part
0900), Control of Toxic Air Pollutants (Part 1100), and Control of Emissions from Incinerators (Part 1200).

Ambient air quality standards have been established for sulfur oxides, total suspended particulates, carbon
monoxide, ozone, nitrogen dioxide, lead, and particulate matter. These standards establish maximum limits
on parameters of air quality that should provide for the protection of the public health, plant and animat life,
and property. No facility or source of air pollution shall cause any ambient air quality standard to be

exceeded. The standards do not apply directly to source-specific emission limitations.

Emission control standards apply to all air pollution sources, both combustion and noncombustion. Many

of the regulations apply to source-specific requirements that are not generally considered applicable to site
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cleanups. However, a standard may be applicable if the facility at the site is a new source (e.g., incinerator)
or may be relevant and appropriate if circumstances are similar to those regulated. Sections of the
emissions control standards that may be ARARs for remedial actions may include, but not be limited to,
particulates from miscellaneous industrial processes, sulfur dioxide emissions from combustion sources,
miscellaneous volatile organic compound emissions, control of nitrogen oxides emissions, prohibition of
open burning, control of visible or odorous emissions, new source performance standards, emissions

standards for hazardous air pollutants, and control of mercury emissions.

Volatile organic compounds (VOCs) generally does not apply to sources whose emissions of VOCs are not
more than 15 pounds per day. Most of these regulations apply to sources of VOCs from manufacturing
operations that would not be applicable or relevant and appropriate to remedial actions. Rules .0950

(Interim Standards for Certain Categories) and .0951 (Miscellaneous) may be ARARs for remedial actions.

The toxic air pollutant rules apply to all facilities that emit a toxic air pollutant and that are required to have
a permit under 15A NCAC 2H (Permit Requirements for Toxic Air Pollutants). This section contains lists of
toxic air pollutants and associated air pollutant guidelines. The regulations state that a facility shall not emit
toxic air pollutants in such quantities that may cause or contribute to any significant ambient air
concentration that may adversely affect human health beyond the facility premises. The regulations provide
lists of air pollutants and associated acceptable ambient levels that are provided as guidance in determining
significant ambient air concentrations. Guidelines are available for the following averaging periods: annual
(carcinogens), 24-hour (chronic toxicants), 1-hour (acute systemic toxicants), and 15-minute (acute irritants).

Guidelines are available for more than 90 chemicals.

Rules for the control of the emissions from incinerators do not apply to afterburners, flares, fume
incinerators, and other similar devices used to reduce the emissions of air pollutants from processes, whose
emissions are regulated as process emissions. They also do not apply to any boilers or industrial furnaces
that burn waste as fuel. The regulations contain requirernents for reporting and recordkeeping and emission
standards for particulate matter, sulfur dioxide, visible emissions, odorous emissions, hydrogen chloride,
mercury, arsenic, beryllium, cadmium, and chromium. The regulations also contain operational standards

such as temperature and retention time requirements.

Subchapter 2Q of 15A NCAC states when a permit for construction and operation of an air pollution source
is needed. Facilities that emit regulated pollutants require permits, although cettain categories of facilities
may be exempted from permitting requirements. If a facility is subject to any of the following rules (which

may be potential ARARs for remedial action), the facility is not exempted from permit requirements, and
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exemptions do not apply: new source performance standards (15A NCAC 2D .0524), emission standards
for hazardous air pollutants (15A NCAC 2D .0525), and sources of toxic air pollutants (15A NCAC 2D .1100).
Certain exemptions may apply because of the category of the source or because of the size or production
rate of the source. A facility that is required to have a permit may request an exemption if there are no
pollution control devices, if there is no source at the facility to violate any applicable emissions control
standard when operating at maximum design or rate, and if modeling shows that the ambient impact will
not exceed the levels specified in 15A NCAC 2D .0532 when all sources at the facility are operating at

maximum design or rate.

The North Carolina Department of Air Quality (NCDAQ) has informed MCAS Chetry Point that no
construction permit is required to construct air strippers or vapor extraction systems as there are no

applicable standards. In addition, no modeling for air toxics from such systems is required (Curlin, 1996).

North Carolina Surface Water Classifications and Quality Standards (NCAC, Title 15A, Chapter 2)

Subchapter 2B provides classifications and surface water standards that regulate the quality of water that
may be discharged to surface waters. Slocum Creek, which borders the site, is classified as a Class SC tidal
salt water. Turkey Gut, a tributary of Slocum Creek, is classified as a Class C freshwater. Both of these
classifications allow for the following uses: fish and wildlife propogation, secondary recreation (i.e., not
involving whole-body contact), and other uses for water of lower quality. In addition, Class C waters may
be used for agriculture. Neither class of water is meant for ingestion by humans. The State of North
Carolina has specific numerical standards for the protection of both aquatic life and human health. The
lower value applies. These standards may be potentially applicable to OU2. Table 2-1 presents the

potentially applicable standards for the surface waters at OU2.

North Carolina Groundwater Quality Standards (NCAC, Title 15A, Chapter 2). Subchapter 2L provides

classification of groundwaters in various river basins in the State of North Carolina. According to these
standards, the State of North Carolina has classified the groundwater at MCAS Cherry Point as Class GA,
which is an existing or potential source of drinking water for humans. The contaminant-specific
concentration limits for the COPCs detected in the groundwater at OU2 are provided in Table 2-1. If there
is no numerical standard, any detection of a non-naturally occurring substance is considered to be an
exceedance of standards. Corrective action requirements are also presented in this regulation. Where
groundwater quality has been degraded, the goal of any required corrective action shail be restoration to

the level of the standards, or as close as is economically and technically feasible.
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North Carolina Water Quality Standards (NCAC, Title 15A, Chapter 18). Subchapter 18C regulations include

maximum contaminant levels (MCLs) for organic and inorganic chemicals in public drinking water supplies,

which may be appropriate and relevant for groundwater contamination. The state regulations incorporate
the Federal MCLs by reference. Rule .1510 (MCLs for inorganic chemicals) incorporates the provisions of
40 CFR t41.11 and 141.62 by reference. Rules .1517 and .1518 (MCLs for organic chemicals) incorporate
the provisions of 40 CFR 141.12 and 141.61, respectively. MCLs for chemicals of potential concern are

presented in Table 2-1.

North Carolina Oil Pollution and Hazardous Substances Control Act (General Statues of North Carolina,

Chapter 143, State Department, Institution and Commission, Article 21A: QOil Pollution and Hazardous
Substances Control) promotes the health, safety, and welfare of the citizens of the State of North Carolina
by protecting the land and the waters over which the state has jurisdiction from pollution by oil, oil products,

oll byproducts, and other hazardous substances.

North Carolina DEHNR Groundwater Section Guidelines for the Investigation and Remediation of Soils and

Groundwater. This document provides instructions for investigation and remediation activities for soil and
groundwater contaminated with nonhazardous waste. These guidelines include information on the statutes
and rules governing groundwater investigations, along with the actual step-by-step process required to
comply with requirements for the remediation of contaminated soil and groundwater. Alternative methods
of remediation will be considered if it can be demonstrated that the proposed methods achieve comparable
results. The guidelines also include methods for collecting soil and groundwater samples; determining the
source, degree, and extent of contamination; and implementing remediation. This document contains
information on underground storage tank (UST) investigations, petroleum contaminated soil and/or
groundwater cleanups, above-ground leaks and spills, and other potential sources of contamination that

could affect groundwater quality.

(Draft) North Carolina Risk Analysis Framework (November 1996). This document provides methods for

determining target concentrations (cleanup levels) in soil and groundwater. It also describes procedures
for assessing the risk of harm to human health, the environment, and public welfare. This framework
presents a streamlined tiered approach (Methods |, II, or ill) for evaluating risk. Each successive tier (or

method) uses more site-specific information to determine the target concentrations for soil and groundwater.
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2.3.2 Location-Specific ARARs and TBC Criteria

Federal Protection of Wetlands Executive Order (E.O. 11930) provides for consideration of wetlands during

remedial actions. This Executive Order is to be considered as implemented by EPA’s August 6, 1985, Policy
on Flood Plains and Wetlands Assessments for CERCLA Actions (CERCLA Compliance Policy). E.Q. 11990
requires Federal agencies, in carrying out their responsibilities, to take action to minimize the destruction,
loss, or degradation of wetlands and to preserve and enhance the natural and beneficial values of wetlands.

Wetlands are present at OU2 along the banks of Slocum Creek and Turkey Gut.

The Endangered Species Act of 1978 (16 USC 1531 / 40 CFR Part 502) provides for consideration of the

impacts on endangered and threatened species and their critical habitats. This act requires Federal agencies,
in consultation with the Secretary of the Interior, to ensure that any action authorized, funded, or carried out
by the agency is not likely to jeopardize the continued existence of any endangered or threatened species
or adversely affect its critical habitat. A review of the available information indicates that the forests
surrounding MCAS Cherry Point, provide extensive wildlife habitat and a variety of game. The creeks, bays,
swamps, and marshes provide habitat for many types of birds, reptiles, and freshwater fish. The vegetation
is mainly mixed pine and hardwoods. Endangered bird species that are known to pass through the region
are the red-cockaded woodpecker (Picoides borealis) and the bald eagle (Haliaeetus leucocephalus).
However, neither of these endangered birds is known to nest at OU2. The young of the American Alligator
have been occasionally sighted in the Jack’s Branch area of Hancock Creek and Slocum Creek. The
Loggerhead Turtle has been found in sounds and rivers adjacent to MCAS Cherry Point. However, none

of the endangered or threatened species are known to exist at OU2.

The Fish and Wildlife Coordination Act (16 USC 661) provides for consideration of the impacts on wetlands

and protected habitats. The act requires that Federal agencies, before issuing a permit or undertaking
Federal action for the modification of any body of water, consuit with the appropriate state agency exercising
jurisdiction over wildlife resources, to conserve those resources. Consultation with the U.S. Fish and Wildlife
Service is also required. The game warden staff at MCAS Cherry Point assists in the enforcement of the

Endangered Species Act. MCAS Cherry Point also has an active wildlife and fishing management program.

The Fish and Wildlife Improvement Act of 1978 (16 USC 742a) and The Fish and Wildlife Conservation Act

of 1980 (16 USC 2901) provide for consideration of the impacts on wetlands and protected habitats. The
only wetlands that have been identified at OU2 are coastal small stream swamps on the banks of Slocum
Creek and Turkey Gut.
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EPA’s Groundwater Protection Strategy (USEPA, 1984). This policy is to protect groundwater for its highest

present or potential beneficial use. This policy (TBC) will be incorporated into future regulatory amendments.

The strategy designates three categories of groundwater:

e (Class 1: Special Groundwaters - Waters that are highly vulnerable to contamination and are

either irreplaceable or ecologically vital sources of drinking water.

e Class 2. Current and Potential Sources of Drinking Water and Waters Having Other Beneficial

Uses - Waters that are currently used or that are potentially available.

e  Class 3: Groundwater Not a Potential Source of Drinking Water and/or Limited Beneficial Use.

Class 3 groundwater units are further subdivided into two subclasses.

- Subclass 3A includes groundwater units that are highly to intermediately interconnected
to adjacent groundwater units of a higher class and/or surface waters. They may, as a
result, be contributing to the degradation of the adjacent waters. They may be managed
at a similar level as Class 2 groundwaters, depending upon the potential for producing

adverse effects on the quality of adjacent waters.

- Subclass 3B is restricted to groundwater characterized by a low degree of interconnection
to adjacent surface waters or other groundwater units of a higher class within the
Classification Review Area. These groundwaters are naturally isolated from sources of
drinking waters in such a way that there is limited potential for producing adverse effects

on quality . They have low resource values outside of mining or waste disposal.

The groundwater in the shallow surficial aquifer at OU2 is neither an ecologically vital source of drinking
water, nor is it currently being used as a source of drinking water. Currently, only the deeper Castle Hayne
aquifers are being used as a drinking water source. The Castle Hayne aquifers are separated from the
shallow surficial aquifer by both the Yorktown aquifer and associated confining unit, as well as the Pungo

River aquifer and confining unit.

North Carolina’s Coastal Area Management Act (NCAC, Title 15A, Chapter 7). Subchapter 7H provides

guidelines for areas of environmental concern. Coastal wetlands, such as those that might be present at
the site at MCAS Cherry Point, are required to be maintained according to the management objective stated

in Section 0.0205. The management objective for coastal wetlands is to give highest priority to safeguard
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and perpetuate their biological, social, economic, and aesthetic values and to coordinate and utilize them

as a natural resource essential to the functioning of the entire estuarine system.

Subchapter 7H guidelines were developed for categories of areas of environmental concern (AECs) that are
separated into four broad groupings (estuarine system, ocean hazard areas, public water supplies, and
natural and cultural resource areas). The guidelines were developed to support a permit program capable
of controlling inappropriate or damaging development activity within the AECs. "Minor development"
activities within an AEC receive permits from a local permit officer, whereas "major development” activities
receive permits from the Coastal Resources Commission. A major development is any development that
requires permission, licensing, approval, certification, or authorization from a state or Federal agency;
occupies an area or more than 20 acres; contemplates drilling for or excavating natural resources; or
occupies, on a single parcel, a structure or structures in excess of a ground area of 60,000 square feet. Any

other development is a minor development.

AECs within the estuarine system include coastal wetlands, estuarine waters, public trust areas, and
estuarine shorelines. Uses that are not water dependent will not be permitted in coastal wetlands, estuarine
waters, and public trust areas. AECs within ocean hazard areas include the ocean erodible area, high
hazard flood area, inlet hazard area, and unvegetated beach area. AECs within public water supplies include
small surface water supply watersheds and public water supply well fields. AECs within natural and cultural
resource areas include coastal areas that sustain remnant (threatened and endangered) species, coastal
complex natural area, unique coastal geologic formations, significant coastal archaeological resources, and
significant coastal historic architectural resources. General and specific use standards are provided for

development within these AECs.

Subchapter 7J contains procedures for handling major development permits, variance requests, and appeals

from minor development permit decisions. The general permit procedure is also included.

Subchapter 7K includes activities in AECs that do not require a Coastal Area Management Act (CAMA)
permit. Included are activities that are not considered development and classes of minor maintenance and
improvements that are exempted from the CAMA major development permit requirements. Subchapter 7M

contains general policy guidelines for the coastal area.
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2.3.3 Action-Specific ARARs and TBC Criteria

Action-specific ARARs and TBCs are technology- or activity-based regulatory requirements or guidances that
would control or restrict remedial action. The following ARARs and TBCs might relate to remedial action
at Ou2.

Resource Conservation and Recovery Act (RCRA) Subtitle C regulates the treatment, storage, and disposal

of hazardous waste from its generation until its ultimate disposal. In general, RCRA Subtitle C requirements

for the treatment, storage, or disposal of hazardous waste will be applicabie if the following apply:

° The waste is a listed or characteristic waste under RCRA; and

e  The waste was treated, stored, or disposed (as defined in 40 CFR 260.10) after the effective date

of the RCRA requirements under consideration; or

e  The activity at a CERCLA site constitutes current treatment, storage, or disposal as defined by
RCRA.

RCRA Subtitle C requirements may be relevant and appropriate when the waste is sufficiently similar to a
hazardous waste and/ot the onsite remedial action constitutes treatment, storage, or disposal of such
wastes. In addition, the particular RCRA requirement must be well suited to the circumstances of the
contaminant release and site. RCRA Subtitle C requirements would be applicable when the remedial action
constitutes generation of a hazardous waste. Onsite activities, mandated by a Federally ordered Superfund
cleanup, must comply with the substantive requirements of RCRA Subtitle C but not with the administrative
requirements (i.e., permits). All RCRA Subtitle C requirements must be met if the cleanup is not under

Federal order and/or when the hazardous waste is transported off site.

The fill material/contaminated soils at OU2 are not listed hazardous wastes and are not expected to be
characteristic hazardous wastes. However, the following requirements included in the RCRA Subtitle C
regulations may be potentially applicable to treatment residues produced at the site:

. Hazardous waste generator requirements (40 CFR Part 262).

e  Transportation requirements (40 CFR Part 263).

109502/P 2-20 CTO 211



REVISION 2
JULY 1997

] Standards for owners and operators of hazardous waste treatment, storage, and disposal
facilities (40 CFR Part 264).

. Interim status standards for owners and operators of hazardous waste treatment, storage, and
disposal facilities (40 CFR Part 265).

RCRA Subtitle C may be applicable to QU2 because the facility is currently managed under a RCRA permit.

A generator who treats, stores, or disposes of hazardous waste on site must comply with RCRA Standards

Applicable to Generators of Hazardous Waste (40 CFR Part 262). These standards include manifest

requirements, pre-transport requirements (i.e.,, packaging, labeling, placarding), recordkeeping, and
reporting. The standards are potentially applicable to actions taken at the site if they constitute generation

of a hazardous waste (such as movement of hazardous waste, if any, out of the area of contamination).

Standards Applicable to Transporters of Hazardous Waste (40 CFR Part 263) are potentially applicable to

offsite transportation of hazardous waste, if any such wastes are generated at OU2. These reguiations
include requirements for compliance with the manifest and recordkeeping systems and requirements for
immediate action and cleanup of hazardous waste discharges (spills) during transportation. Transporters

must also have a North Carolina transporter permit.

Standards for Owners and Operators of Hazardous Waste Treatment, Storage and Disposal Facilities

(TSDFs) (40 CFR Part 264) are potentially applicable to remedial actions involving hazardous wastes, if any,
that may be taken at the site and to offsite facilities receiving such wastes from the site for treatment and/or
disposal. Standards for TSDFs include requirements for preparedness and prevention, releases from solid
waste management units (i.e., corrective action requirements), closure and post-closure care, use and
management of containers, and design and operating standards for tank systems, surface impoundments,
waste piles, landfills, and incinerators. Onsite facilities must also have a RCRA Part B permit if the site is

not a Federally ordered CERCLA cleanup.

RCRA Subtitle D establishes design and operating criteria for solid waste (nonhazardous) landfills. In

general, RCRA Subtitle D establishes minimum design and operating criteria for all solid waste landfills that:

. Receive municipal solid waste as defined in 40 CFR Part 258,

] Codispose sewage sludge with municipal solid waste,
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®  Receive nonhazardous municipal solid waste combustion ash, or
e  Are not regulated under Subtitle C of RCRA.

The closure and post-closure care requirements under RCRA Subtitle D may be relevant and appropriate
to the contaminated waste fill and soils at the site. These requirements are intended to minimize the
infiltration of water into the landfill and maintain the integrity of the cover during the post-closure period by
minimizing cover erosion. They include closure and post-closure plans (post-closure plans must include
a description of monitoring and maintenance activities as well as a description of any uses of the property
during the post-closure period) and minimum requirements for a final landfill cover. In states with EPA-
approved programs, the director of the program may approve alternative cover designs. Post-closure care
must be conducted for 30 years except in states with EPA-approved programs where the director of the

program has the authority to lengthen or shorten the post-closure period.

Department of Transportation (DOT) Rules for Hazardous Materials Transport (49 CFR Parts 107 and 171-

179) regulate the transport of hazardous materials, including packaging, shipping equipment, and placarding.

These rules are potentially applicable to wastes shipped offsite for laboratory analysis, treatment, or disposal.

The Clean Water Act (CWA), as amended, governs point-source discharges through the National Poliutant

Discharge Elimination System (NPDES), discharge of dredged or fill material, and oil and hazardous waste
spills to U.S. waters. NPDES requirements (40 CFR Part 122) are potentially applicable if the direct

discharge of pollutants into surface waters is part of the remedial action.

Occupational Safety and Health Administration (OSHA) (29 CFR Parts 1910, 1926, and 1904) regulates

occupational safety and health requirements for workers engaged in remedial activities on site.

RCRA Land Disposal Restrictions (LDR) (40 CFR Part 268) restrict certain hazardous wastes from being

placed or disposed of on land unless they meet specific the Best Demonstrated Available Technology
(BDAT) treatment standard. The treatment standard is expressed as total concentrations in the waste,
concentrations in the Toxicity Characteristic Leaching Procedure (TCLP) extract, or a specified treatment
technology. L.DR standards are potentially applicable to hazardous wastes generated on the site which must

subsequently be disposed of at a landfill off site.
Based on the availabie contaminant concentrations at QU2 and available TCLP results, the soils are not

expected to be hazardous. Also, the contamination is not the result of disposal of a listed hazardous waste.

Therefore, the RCRA regulations stated above are not likely to be applicable to remedial actions for the
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contaminated soil at OU2. However, the final determination must be made by TCLP analysis of samples at

the time of remedial design.

National Environmental Policy Act (NEPA) (42 USC 4321) (40 CFR Part 6) requires Federal agencies to

evaluate the environmental impacts associated with major actions that they fund, support, permit, or
implement. Specifically, NEPA requires federal agencies to consider five issues during the planning of major
actions: (1) the environmental impact of the proposed action; (2) any adverse impacts which cannot be
avoided with the proposed implementation; (3) alternatives to the proposed action; (4) the relationship
between short-term and long-term effects; and (5) any irreversible and irretrievable commitments of
resources which would be involved in a proposed action. All of the listed items are addressed in the

detailed evaluation of this FS report.

Federal Protection of Wetlands Executive Order (E.O. 11990) and North Carolina Coastal Area Management

Act (NCAC, Title 15A, Subchapter 7H) would be applicable to actions that affect wetlands. Approximately
6 acres of coastal small stream swamp have been identified along Slocum Creek and Turkey Gut. Mitigation

of adverse effects to these wetlands must be implemented if they will be disturbed by remedial activities.

North Carolina Hazardous Waste Management Regulations (NCAC, Title 10, Chapter 10). Subchapter 10F

establishes minimum state regulations for hazardous waste management applicable to generators,

transporters, owners, and operators of facilities that treat, store, incinerate, or dispose of hazardous wastes.

State of North Carolina Hazardous Waste and Solid Waste Management Requlations (NCAC, Title 15A,

Chapter 13). Subchapter 13A, Hazardous Waste Management, includes Federal requirements which are
incorporated by reference, with a few exceptions. These exceptions include a minor revision pertaining to
inspection records of generators, revisions pertaining to financial requirements, location standards, and
community participation in the siting process for TSDFs, revisions pertaining to additional information
requirements, operating record, justification and need for the facility, a revision involving requirements for
offsite recycling facilities in the hazardous waste permit program, and a revision pertaining to annual

reporting requirements in the standards for the management of used oil.

Subchapter 13B governs the solid waste management regulations. It provides for cover requirements for
sanitary landfills. According to this regulation, at least 2 feet of compacted earth is required after final
termination of disposal operations at a site. This cover requirement may be relevant and appropriate to the

wastes and contaminated soils at the site.
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Subchapter 13C requires notification of certain site information and a remedial action plan at inactive
hazardous substances and waste disposal sites. This requirement would be applicable to OU2 because of
the solid waste disposal that occurred there. Subchapter 13C contains notification requirements where each
owner, operator, or responsible party shall submit relevant site data known and readily available for each
inactive hazardous substance or waste disposal site (Section .0100). Section .0200 contains the site
prioritization system. The DEHNR shall review and evaluate relevant site data and prioritize the sites using

the priority system established in the regulations.

North Carolina Water Poliution Control Regulations (NCAC, Title 15A, Chapter 2). Subchapter 2B regulates

wastewaters discharged to surface waters. The regulations contain requirements and procedures for
application and issuance of state NPDES permits for a discharge from an outlet, point source, or disposal
system, to the surface waters or a disposal system, which, in turn, may discharge into surface waters of the
state. The regulation also provides monitoring requirements including discharge flow measurements,

sampling frequency and locations, biological and toxicity monitoring, and testing and analysis.

Subchapter 2H contains requirements and procedures for application and issuance of state NPDES permits
for discharges to surface water and for the construction and operation of treatment facilities. The rules also
contain requirements for stormwater discharges and general permits. After an NPDES permit has been
issued, construction cannot begin until an Authorization to Construct Permit has been issued. These
regulations are potentially applicable to the discharge of treated groundwater to surface water at OU2.
These regulations are also potentially applicable for indirect discharges of treated groundwater to surface
water through a wastewater treatment facility that has a permitted NPDES outfall. At OU2, the use of the
MCAS Cherry Point STP for discharge of contaminated groundwater would require meeting the pretreatment
requirements of the STP.

North Carolina Stormwater Runoff Disposal (NCAC, Title 15A, Chapter 2). Subchapter 2H regulates

poilutants associated with stormwater runoff and apply to development of land for residential, commercial,
industrial, or institutional use. The rules contain requirements for coastal stormwater disposal (Rule .1003),
including stormwater disposal options, design criteria for development draining to Outstanding Resource
Waters, design criteria for development draining directly to Class SA Waters, design criteria for development
not draining to Class SA waters, infiltration system requirements, detention pond requirements, vegetative

filter requirements, operation and maintenance, and system design.

North Carolina Erosion and Sedimentation Control (NCAC, Title 15A, Chapter 4). Subchapter 4B states that

all reasonable measures shall be taken to protect all public and private property from damage caused by
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tand-disturbing activities. An erosion and sedimentation control plan is required for a land-disturbing activity
that covers one or more acres. The regulations contain requirements for the design storm standard (10-year
storm that produces the maximum peak rate of runoff); storm water outlet protection, including maximum
permissible.velocity of discharges; operations in natural watercourses; ground cover; design standards for
sensitive watersheds; and buffer zones. Control measures would be included during remedial designs for

construction activities at OU2.

North Carolina Well Construction Standards (NCAC, Title 15A, Chapter 2). Subchapter 2C, Section .0100,

sets criteria and standards governing the location, construction, repair, and abandonment of wells used for
water supply, monitoring, recovery of contaminants, exploration, or injection. It also governs the installation
and repair of pumps and pumping equipment. Permits are required for monitoring wells, recovery wells, and
recharge or injection wells. Section .0200 contains criteria and standards applicable to injection wells,
including classes of wells, and requirements and procedures for permitting, construction, operation,
monitoring, reporting, and abandonment of approved types of injection wells. These rules are potentially
applicable to monitoring wells, extraction wells, and injection wells used for the disposal of treated

groundwater.

24 REMEDIAL GOAL OPTIONS

The USEPA Region IV requires, as part of the risk assessment, an estimation of Remedial Goal Options
(RGOs) for three risk range levels for any receptor for which any individual contaminant has a cancer risk
greater than 1E-6 or a Hazard Index greater than 0.1. RGOs are presented in the RI for future residents
(30-year and 6-year) and fuli-time employees. The following two sections outline the RGOs for groundwater

and soil, respectively.

2.4.1 Groundwater Remedial Goal Options

Although OU2 will most likely never be used as a residential area, RGOs for groundwater at OU2 have been
developed for the residential scenario as a conservative approach to meet the RAOs. Tables 2-3 and 2-4
present the RGOs for protection from ingestion and other residential use of groundwater. Compounds that
exceeded the 1E-6 criteria for total cancer risk include benzene, 1,1-dichloroethene, vinyl chloride, bis(2-
chioroethyl)ether, 1-4 dichlorobenzene, heptachlor epoxide, and arsenic. Compounds that exceeded the
0.1 criteria for His include benzene, chlorobenzene, 1,4-dichlorobenzene, 4-methylphenol, nitrobenzene,
heptachlor epoxide, arsenic, cadmium, iron, and manganese. Table 2-5 presents the RGOs based on

exceedance of MCLs and/or state groundwater standards.
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TABLE 2-3

REMEDIAL GOAL OPTIONS FOR GROUNDWATER - FUTURE RESIDENT (6-YEAR)
OPERABLE UNIT 2
"MCAS CHERRY POINT, NORTH CAROLINA

RGOs for Target Cancer Risk RGOs for Target Hazard NC Class Federal
Analyte (ng/L) Quotient (ug/L) GA(i;a/nLc;ard (rg(;t)
1E-6 1E-5 1E-4 0.1 1 10
Benzene 3.8 38 380 44 44 440 1.0 5.0
Chlorobenzene NAT NA NA 26 260 2,600 50 100
1,1-Dichloroethene 0.25 25 25 4 - - 7.0 7.0
Vinyl chloride 0.086 0.86 8.6 NA NA NA 0.015 20
Bis(2-chloroethyl)ether 0.16 1.6 16 NA NA NA pL® NS
1,4-Dichlorobenzene 6.9 69 690 3,400 34,000 | 340,000 75 75
4-Methylphenol NA NA NA 7.6 76 760 DL NS
Nitrobenzene NA NA NA 0.77 7.7 77 DL NS
Heptachlor epoxide 0.019 0.19 1.9 - - - 0.004 0.2
Arsenic 0.1 1.0 10 0.47 4.7 47 50 50
Cadmium NA NA NA 0.74 7.4 74 5.0 5.0
Iron NA NA NA 460 4,600 | 46,000 300 300"
Manganese NA NA NA 7.8 78 780 50 50

NA - Not applicable. No cancer slope factor or Reference Dose for this chemical.

Concentration of contaminant at site results in a Hazard Index less than 0.1.
DL - Detection limit. Any detection is considered an exceedance of the state standard.

NS - No standard.
Secondary MCL.
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TABLE 2-4
IONS FOR GROUNDWATER - F
OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

RGOs for Target Cancer Risk RGOs for Targei Hazard NC Ciass Federai
Analyte (ua/L) Quotient (ug/L) GA (it:;gard (’lillg(jt)
1E-8 1E-5 1E-4 0.1 1 10
Benzene 1.6 16 160 3.6 36 360 1.0 5.0
Chlorobenzene NA( NA NA 18 180 1,800 50 50
1,1-Dichloroethene 0.097 0.97 9.7 @ - - 7.0 7.0
Vinyl chloride 0.032 0.32 3.2 NA NA NA 0.015 20
Bis(2-chloroethyl)ether 0.059 0.59 5.9 NA NA NA pL® NS
1,4-Dichloroebenzene 25 25 250 610 6,100 61,000 75 75
4-Methylphenol NA NA NA 5.3 53 530 DL NS
Nitrobenzene NA NA NA 0.54 5.4 54 DL NS
Heptachlor epoxide 0.0069 0.069 0.69 0.014 0.14 1.4 0.004 0.2
Arsenic 0.038 0.38 a8 0.33 3.3 33 50 50
Cadmium NA NA NA 0.52 5.2 52 5.0 5.0
iron NA NA NA 330 3,300 | 33,000 300 300"
Manganese NA NA NA 5.4 54 540 50 50%

NA - Not applicable. No cancer slope factor or Reference Dose for this chemical.
Concentration of contaminant at site resuits in a Hazard index iess than 0.1.

DL - Detection limit. Any detection is considered an exceedance of the state standard.
NS - No standard.
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TABLE 2-5

GROUNDWATER COCs THAT EXCEED MCLs OR STATE GROUNDWATER STANDARDS
OPERABLE UNIT 2
MCAS CHERRY POINT, NORTH CAROLINA

Chemical of Concern NC Class GA Standard (pg/L) Federal MCL (gg/L)
Benzene 1 5
Chlorobenzene 50 100
Chloroform 0.19 100
1,2-Dichloroethane 0.38 5
cis-1,2-Dichloroethene 70 70
1,2-Dichloropropane 0.56 5
Ethylbenzene 29 700
2-Hexanone pL" Ns®@
4-Methyl-2-pentanone DL NS
Tetrachloroethene 0.7 5
Trichloroethene 2.8 5
Vinyl chloride 0.015 2
Bis(2-chloroethyl)ether DL NS
Bis(2-ethylhexyl)phthalate 3 6
2,4-Dimethyiphenol DL NS
2-Methylnaphthalene DL NS
2-Methylphenol DL NS
4-Methylphenol DL NS
Naphthalene 21 NS
Nitrobenzene DL NS
Aldrin DL NS
alpha-BHC DL NS
4.4-DDE DL NS
4,4-DDT DL NS
Endosuifan | DL NS
Endosulfan || DL NS
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GROUNDWATER COCs THAT EXCEED MCLs OR STATE GROUNDWATER STANDARDS

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

Chemical of Concern

NC Class GA Standard (pg/L)

Federal MCL (pg/L)

Endrin aldehyde DL NS
Heptachlor epoxide 0.004 0.2
Arsenic 50 50
Cadmium 5 5
Iron 300 300®
Manganese 50 500

(1) DL - Detection limit. Any detection is considered an exceedance of state standard.

(2) NS - No standard.
(3) Secondary MCL.
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2.4.2 Soil Remedial Goal Options

2.4.2.1 Risk-Based Remedial Goal Options

RGOs for remediation of waste/fill material and contaminated soil at OU2 have been developed for the
residential exposure scenario and the full-time employee exposure scenario as a conservative approach to
meet the RAOs. Although OU2 will most likely never be used as a residential area, RGOs were developed
for the residential exposure scenario as a conservative estimate of volumes requiring remediation. Although
carcinogenic risks under the full-time employee scenario were within the USEPA acceptable risk range,
individual cancer risks were greater than 1E-6. In addition, noncarcinogenic risks for a few contaminants
were greater than 0.1. The main contaminants of concern are metals and benzo(a)pyrene. Tables 2-6 and
2-7 present the RGOs for a 6-year residential exposure scenario and a 30-year residential scenario,
respectively. Table 2-8 presents the RGOs for a full-time employee scenario. These RGOs are the allowable
concentrations of various contaminants in the soil corresponding to an acceptable risk for carcinogens (i.e.,

and incremental cancer risk of 1E-6 to 1E-4) and/or noncarcinogens (i.e., a hazard index of 0.1 to 10).

2422 Remedial Goal Options for the Protection of Groundwater

RGOs based on potential movement of contaminants from soil to groundwater were developed as part of
the Rl. NCDEHNR has grouped contaminated soil in North Carolina into three soil categories. Current or
potential migration of soil contaminants to groundwater was evaluated according to Method Il Category S-3
(NCDEHNR, November 1996). Method Il uses a transport model to calculate soil contaminant target
concentrations that would not likely exceed the groundwater target concentrations. The groundwater target
concentrations were either Class GA groundwater quality standards or risk-based concentrations (for
chemicals where no numerical standard was available}. The transport model and input parameters are

provided in Appendix M (Volume V) of the RI Report (B&R Environmental, April 1997).

Soil RGOs based on protection of groundwater were developed for any chemical ever detected in
groundwater that exceeded the Class GA groundwater standard. In addition, "mother and daughter
products” from potential chemical transformations were included. Table 2-9 provides the Category S-3 soil
RGOs along with the maximum soil concentrations detected for each chemical. Chemicals where the

maximum concentrations exceeds the RGO are indicated with an asterisk.
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TABLE 2-6

REMEDIAL GOAL OPTIONS FOR SOIL - FUTURE RESIDENT (6-YEAR)
OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

REVISION 2
JULY 1997

RGOs for Target Cancer Risk RGOs for Target Hazard
Analyte (mg/kg) Quotient (kg/kg)

1E-6 1E-5 1E-4 0.1 1 10
Benzo(a)pyrene 0.12 1.2 12 NA( NA NA
Antimony NA NA NA 29 29 290
Arsenic 0.51 5.1 51 23 23 230
Beryllium 0.072 0.72 7.2 13.3 133 1,330
Chromium (VI) NA NA NA 13.3 133 1,330
Iron NA NA NA 2,140 21,400 214,000
Thallium NA NA NA 0.5 5.0 50

1 NA - Not applicable. No cancer slope factor or Reference Dose for this chemical.
2-31 CTO 211
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TABLE 2-7

OPERABLE UNIT 2
MCAS CHERRY POINT, NORTH CAROLINA

REMEDIAL GOAL OPTIONS FOR SOIL - FUTURE RESIDENT (30-YEAR)

REVISION 2
JULY 1997

RGOs for Target Cancer Risk RGOs for Target Hazard
(mg/kg) Quotient (mg/kg)

1E-6 1E-5 1E-4 0.1 1 10
Benzo(a)pyrene 0.088 0.88 8.8 NA®) NA NA
Antimony NA NA NA 2.5 25 250
Arsenic 0.35 3.5 35 2.1 21 210
Beryllium 0.038 0.38 3.8 11 110 1,100
Chromium (V1) NA NA NA 12 120 1,200
fron NA NA NA 1,900 19,000 180,000
Thallium NA NA NA 0.45 4.5 45

1 NA - Not applicable. No cancer slope factor or Reference Dose for this chemical.
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TABLE 2-8

REMEDIAL GOAL OPTIONS FOR SOIL - FUTURE FULL-TIME EMPLOYEE
OPERABLE UNIT 2
MCAS CHERRY POINT, NORTH CAROLINA

RGOs for Target Cancer Risk | RGOs for Target Hazard Quotient
Analyte (mg/kg) (mg/kg)
1E-6 1E-5 1E-4 0.1 1 10

Benzo(a)pyrene R0 - - NA® NA NA
Antimony NA NA NA - - -
Arsenic 1.2 12 120 - - -
Beryllium 0.18 1.8 18 140 1,400 14,000
Chromium (VI) NA NA NA 140 1,400 14,000
[ron NA NA NA 46,600 466,000 4,660,000
Thallium NA NA NA - - -

1 Concentration of contaminant at site results in a cancer risk less than 1E-6 or Hazard Index less than
0.1.

2 NA - Not applicable. No cancer slope factor or Reference Dose for this chemical.
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TABLE 2-9

REVISION 2
JULY 1997

REMEDIAL GOAL OPTIONS FOR SOIL - PROTECTION OF GROUNDWATER

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

Chemical S-3 Target Concentration Maximum Soil Concentration
Volatiles (pg/kg)
Benzene*(") 5.6 280
Bromodichloromethane 29 ND®
2-Butanone* 687 16,000
Carbon tetrachloride 29 ND
Chlorobenzene* 432 520
Chloroethane 13,848 14
Chloroform* 0.96 2,590
Chioromethane 6.7 ND
Dibromochloromethane 0.69 ND
1,1-Dichloroethane 3,521 69
1,2-Dichloroethane* 1.7 13
1,1-Dichloroethene 49.2 ND
cis-1,2-Dichloroethene* 350 4,700 (total) @
trans-1,2-Dichloroethene* 400 4,700 (total)(3)
1,2-Dichloropropane 2.8 ND
cis-1,3-Dichioropropene 1.2 ND
trans-1,3-Dichloropropene* 1.2 98
Ethylbenzene* 343 140,000
2-Hexanone 760 510
Methylene chloride* 21.9 190,000
4-Methyl-2-pentanone 2,500 1,000
1,1,2,2-Tetrachloroethane 0.31 ND
Tetrachloroethene* 5.9 4,800
Toluene* 8,111 67,000
1,1,1-Trichloroethane* 1,484 2,500
1,1,2-Trichloroethane 0.96 ND
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TABLE 2-9 (Continued)

REVISION 2
JULY 1997

REMEDIAL GOAL OPTIONS FOR SOIL - PROTECTION OF GROUNDWATER

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

Chemical S-3 Target Concentration Maximum Soil Concentration
Trichloroethene* 20.7 880
Vinyl chloride* 0.09 490
Semivolatiles (a/kg)

Bis(2-chloroethyl)ether 0.04 ND
Bis(2-ethylhexyl)phthalate 906,000 11,000
2,4-Dimethylphenol* 1,194 4,100
2-Methylnaphthalene* 3,235 230,000
2-Methylphenol 2,097 ND
4-Methylpheno!* 205 27,000
Naphthalene* 925 39,000
Nitrobenzene 3.6 ND
2-Nitrophenol 2,346 ND
Pesticides (»g/kg)
Aldrin 203 3.6
alpha-BHC 0.31 ND
beta-BHC 1.1 ND
4.4-DDD 5,601 43
4,4’-DDE 17,881 69
4,4-DDT 10,521 130
Dieldrin* 1.8 53
Endosulfan | 2,059 7.6
Endosulfan | 2,059 47
Endrin aldehyde 348 27
Heptachlor 226 2.0
Heptachlor epoxide* 6.7 18
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TABLE 2-9 (Continued)

REVISION 2
JULY 1997

REMEDIAL GOAL OPTIONS FOR SOIL - PROTECTION OF GROUNDWATER

OPERABLE UNIT 2

MCAS CHERRY POINT, NORTH CAROLINA

Chemical S-3 Target Concentration Maximum Soil Concentration
Metals (mg/kg)
Arsenic 26.2 17.1
Cadmium* 2.7 119.5
Chromium 21,000 122
Iron* 151 62,600
Lead* 270 1,650
Manganese* 65.2 1,170
Nickel* 56.4 176
Silver* 0.22 90

1 Asterisk indicates exceedance of target concentration.

2 Not detected.

3 Samples were analyzed for total 1,2-dichioroethene.
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2.5 CONTAMINANTS OF CONCERN

The OU2 baseline risk assessment, discussed in Section 1.0, evaluated contaminants of potential concern
(COPCs) and exposure pathways to determine present and potential future impacts on human health. Not
all COPCs identified in the baseline risk assessment pose significant health risks, and many need not be
considered in future remedial activities. Contaminants of concern (COCs) are those constituents that remain
a concern following analysis in the baseline risk assessment process or that exceed a state groundwater
or surface water quality standard. Only those contaminants identified as posing a concern at the site need
be considered in the development of the FS. Restricting the number of COCs in the FS allows for focusing
on those contaminants which require the implementation of remedial actions to ensure the protection of

human health and the environment.

2.5.1 Groundwater

Groundwater from the surficial aquifer beneath OU2 exceeds several RGOs for the future resident receptors

(both 6-year and 30-year scenarios). Risk based COCs are as follows:

° Benzene . Nitrobenzene

] Chlorobenzene ° Heptachlor epoxide
] 1,1-Dichloroethene ®  Arsenic

e  Vinyl chloride ] Cadmium

] 1,4-Dichlorobenzene . Iron

° 4-Methylphenol . Manganese

Benzene, 1,1-dichloroethene, vinyl chloride, bis(2-chloroethyl)ether, 1,4-dichlorobenzene, heptachiorepoxide,
and arsenic were selected as COCs because their total risks exceeded 1E-6. The remaining chemicals were

selected as COCs because their cumulative His exceeded 0.1.

The following contaminants in the surficial aquifer exceed the State of North Carolina numerical quality

standards for Class GA groundwaters based on 1994 and 1996 results and are retained as COCs:

] Benzene ] Vinyl chloride

° Chlorobenzene ] Bis(2-ethylhexyl)phthalate
] Chioroform ] Naphthalene

] 1,2-Dichloroethane ° Heptachlor epoxide
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¢  cis-1,2-Dichloroethene ®  Arsenic

° 1,2-Dichlororpropane e  Cadmium

] Ethylbenzene L iron

e  Tetrachloroethene ° Manganese

® Trichloroethene

In addition, the following contaminants in the surficial aquifer exceeded the state narrative groundwater

quality standards (any detection considered to be an exceedance) and are retained as COCs:

¢  2-Hexanone ®  Aldrin

®  4-Methyl-2-pentanone e  aipha-BHC

e  Bis(2-chloroethyl)ether ® 44-DDE

] 2,4-Dimethylphenol e 44-DDT

e  2-Methylnaphthalene ®  Endosulfan |

e  2-Methylphenol e  Endosulfan |l

. 4-Methylphenol ] Endrin aldehyde

® Nitrobenzene

Based on 1994 and 1996 results for the surficial aquifer, benzene, chlorobenzene, cis-1,2-dichloroethene,
tetrachloroethene, trichloroethene, vinyl chloride, bis(2-ethylhexyl) phthalate, arsenic, and cadmium exceeded
MCLs and are retained as COCs.

Based on 1994 results for the Yorktown aquifer, bis(2-ethylhexyl) phthalate, chloroform, iron, and manganese
exceeded State of North Carolina quality standards for Class GA groundwaters. Only
bis(2-ethylhexyl)phthalate exceeded an MCL (at one location). No individual compounds in the Yorktown

aquifer would be considered as COCs, based upon incremental cancer risk, hazard indices, or the one

exceedance of an MCL.

2.5.2 Soil

Soil (0 to 2 feet in depth) at OU2 exceeds several RGOs for the future resident (6-year and 30-year) and

future full-time employee scenarios. The cumulative list of identified risk-based COCs is as follows:
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e  Benzo(a)pyrene
. Antimony

e  Arsenic

. Beryllium

. Chromium

. Iron

® Thallium

REVISION 2
JULY 1997

Of these chemicals, benzo(a)pyrene, arsenic, and beryilium were selected based on their individual percent

contributions to the cumulative carcinogenic risks. The remaining analytes were selected as COCs because

they contribute significantly to cumulative noncarcinogenic hazards.

In addition to those contaminants in the 0- to 2-foot deep soils that exceed risk-based RGOs, modeling

studies indicated that many contaminants present in soils of ali depths beneath OU2 would exceed RGOs

for the protection of groundwater. These COCs include the following:

. Benzene

° 2-Butanone

. Chlorobenzene

¢  Chloroform

. 1,2-Dichloroethane

. cis-1,2-Dichloroethene

e  trans-1,2-Dichloroethene
® trans-1,3-Dichloropropene
] Ethylbenzene

. Methylene chloride

e  Tetrachloroethene

° Toluene

° 1,1,1-Trichloroethane

° Trichloroethene

2.5.3 Surface Water

Vinyl chloride
2,4-Dimethylphenol
2-Methyinaphthalene
4-Methylphenol
Naphthalene
Dieldrin

Heptachlor epoxide
Cadmium

Iron

Lead

Manganese

Nickel

Silver

Based on the most recent analytical data (1994), no individual compounds in either Slocum Creek or Turkey

Gut would be considered as COCs based upon cancer slope factors or hazard indices. However, several
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contaminants in these streams exceed North Carolina Water Quality Standards and were retained as COCs.
There were exceedances of state standards for bis(2-ethylhexyl)phthalate, 4,4’-DDD, heptachior epoxide,
copper, and iron in Turkey Gut and 4,4’-DDD and copper in Slocum Creek.

2.6 MEDIA OF CONCERN

The contaminated media at OU2 are soil and groundwater. The potential receptors and the pathways of
concern that may pose a human health risk due to exposure to the contaminated media were discussed in

Section 1.0 and are summarized as follows:

e  Future full-time employees: Dermal contact with and incidental ingestion of contaminated

surface soil.

e  Future adult residents: Incidental ingestion of contaminated surface soil; dermal contact with,

ingestion of, and inhalation of volatiles in surficial aquifer groundwater.

¢  Future child residents: Dermal contact with and incidental ingestion of contaminated surface

soil; dermal contact with, ingestion of, and inhalation of volatiles in surficial aquifer groundwater.

Therefore, the media of concern based on protection of human health include surface soil and surficial

aquifer groundwater.

Several contaminants were detected in groundwater from the Yorktown aquifer at concentrations that exceed
state standards. However, there is no unacceptable potential risk to human health from exposure to this
groundwater. The Yorktown aquifer groundwater at OU2 is not currently used as a source of drinking water,
and it is anticipated that the groundwater in the Yorktown aquifer will never be used for drinking water. In
addition, the extent and magnitude of contamination in this aquifer is minimal. Therefore, groundwater in

the Yorktown aquifer is not considered a medium of concern.
The surface waters and sediments in Slocum Creek and Turkey Gut are not expected to pose unacceptable

health risks to humans. It should be noted that Slocum Creek has been designated as a separate operable

unit that will be addressed in the future.
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The concentrations of many soil contaminants exceed RGOs based on protection of groundwater.
Therefore, soil (and buried waste/fill materials) are media of concern based on the potential migration of

contaminants to the surficial aquifer.
2.7 VOLUMES OF CONTAMINATED MEDIA

Volumes of contaminated soil were estimated based on sample locations that contained contaminant
concentrations that exceeded RGOs. This was done for protection of human health (i.e., future residents

and future full-time employees) and protection of groundwater.

For protection of human health, the RGO was assumed to be exceeded if the concentrations of
contaminants yielded a cumulative hazard index greater than 1.0 or the incremental cancer risk exceeded
1E-4. Table 2-10 provides these RGOs for future residents (30-year and 6-year) and future full-time
employees along with the concentrations detected at OU2. As shown on Table 2-10, none of the
concentrations exceeded RGOs based on the full-time employee scenario. RGOs for protection of future
residents were only exceeded for iron and thallium. Based on a review of the analytical data, the RGO for
iron was exceeded at locations OU2SS07 (54,700 mg/kg) and OU2LS05 (40,500 mg/kg). The RGO for
thallium was exceeded at location 44AS003 (6.7 mg/kg). The compiete analytical data base is presented
in Appendix H of the RI Report (B&R Environmental, April 1997). The volume of contaminated soil that
exceeds residential RGOs was not calculated because the RGOs were only exceeded at three locations, and

future residential use of QU2 is extremely unlikely.

For protection of groundwater, contaminant concentrations exceeded the RGOs at many more locations
than for protection of human health. Figures 2-1 and 2-2 present the sample locations and concentrations
of organic and inorganic contaminants, respectively, that exceed RGOs based on protection of groundwater.
For silver, the RGO was less than background levels; therefore, only those locations where silver exceeds

background (and the RGO) are shown on Figure 2-2.

Currently, based on the assumed extent of contamination (i.e., exceedance of RGOs for protection of
groundwater), the following are the estimated volumes of contaminated soil: organics - 8,700 cubic yards;

inorganics - 2,700 cubic yards). Details of the volume estimates are presented in Appendix C.
Figure 2-3 presents the sample locations and contaminant concentrations in the surficial aquifer groundwater

that exceed state groundwater standards. Benzene is the most widespread organic contaminant in the

surficial aquifer, and the size of the benzene plume is essentially the entire area of OU2 (approximately 3.25
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TABLE 2-10
SOIL RGOs FOR PROTECTION OF HUMAN HEALTH"
OPERABLE UNIT 2
MCAS CHERRY POINT, NORTH CAROLINA
Contaminant of | 30-Year Resident | 6-Year Resident Full-time Range of
Concern Employee Positive
Detections
Organics (ug/kg)
Benzo(a)pyrene 8,800 12,000 NA® 240
Metals (mg/kg)
Antimony 25 29 NA 1.1-3.6
Arsenic 21 23 120 068 -17.1
Beryllium 3.8 7.2 18 0.28
Chromium 120 133 1,400 22-512
Iron 19,000 21,400 466,000 1,520 - 54,700
Thallium 4.5 5.0 NA 0.47 -6.7

1 ICR of 1E-4 or Hi of 1.0, whichever is lower.
2 NA - Not applicable; not a COC for this receptor.
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million square feet). Using an estimated average surficial aquifer depth of 30 feet and an average porosity

of 0.3, the volume of contaminated groundwater is approximately 220 million galions.
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3.0 IDENTIFICATION AND SCREENING OF
TECHNOLOGIES AND PROCESS OPTIONS

3.1 INTRODUCTION

Identification, screening, and evaluation of potentially applicable technologies and process options are key
steps in the FS process. The primary objective of this phase of the FS is to develop an appropriate range
of remedial technologies and process options that will be formulated into preliminary remedial alternatives

in the following section.

Section 3.0 discusses the identification, development, and screening of applicable technologies and process
options that will be used to assemble the remedial action alternatives for OU2. The basis for technology
identification and screening actually began in Section 2.0 with a series of discussions that included the

following:

] Identification of ARARs
e  Development of remedial action objectives (RAOs)

° |dentification of volumes or areas of media of concern

Technology screening is completed and technology evaluation is performed in this section with the

completion of the following analytical steps:

¢  Identification of general response actions (GRAs)
° Identification and screening of remedial technologies and process options

. Evaluation and selection of representative process options
3.2 GENERAL RESPONSE ACTIONS

GRAs describe categories of actions that could be implemented to satisfy or address a component of a RAO
for the site. Typically, the formation of remedial action alternatives represents the coupling of GRAs to fully
address RAOs. When implemented, the coupled GRAs are capable of achieving the RAOs which have been
generated for each contaminated medium at the site. For OU2, the contaminated media of concern include

the following:
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e  Groundwater from the surficial aquifer.

e  Contaminated soil and waste/fill material located beneath OU2 to any depth.
The following are GRAs to be considered for OU2:

. No Action

° Institutional Controls
] Containment

o Removal

e  Treatment

° Disposal
3.2.1 No Action

The no-action response is retained throughout the FS process as required by the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP) [40 CFR 300.430(e)(6)]. The no-action response
provides a comparative baseline against which other alternatives can be evaluated. Under this response,
no remedial action will be taken. In the no-action alternative, the contaminated media are considered to be
left “as is,” without the implementation of any institutional controls, containment, removal, treatment, or other
mitigating actions. The no-action alternative does not provide for the monitoring of groundwater or for the
implementation of access controls to reduce the potential for exposure (e.g., alternative water supply,

physical barriers, deed restrictions).

3.2.2 institutional Controls

Institutional controls involve the application of various site access controls and/or land use restrictions to
reduce or eliminate direct contact pathways of exposure to hazardous substances at the site. These
controls could involve the use of groundwater monitoring networks, groundwater use restrictions, and
access controls. The volume, mobility, and toxicity of the contaminants is not reduced through the singular

application of institutional controls.
3.23 Containment
Another method of reducing risk to the public and the environment is through containment, which involves

the application of physical measures to reduce the potential for exposure to contaminants and contaminant

migration. To reduce the migration of contaminants, the contaminated media must be isolated from the
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primary transport mechanisms, such as wind, erosion, surface water, and groundwater. Contaminated
media may be isolated by installing surface and subsurface barriers that either biock or divert any transport
media (i.e., groundwater, wind, etc.) or exposure pathway from the contaminants. Pumping wells used for

gradient control can provide a type of barrier to contain the migration of contaminated groundwater plumes.
3.24 Removal

Technologies under the removal response action category are used to move contaminated media from its
present location to be treated and/or disposed of elsewhere. Removal process options are combined with
treatment and/or disposal process options to develop alternatives and could involve the installation of

extraction wells or collection trenches to remove contaminated groundwater.

3.2.5 Treatment

The treatment response action includes both in-situ and ex-situ treatment process options and could include
physical, chemical, biological, solidification and/or thermal measures designed to reduce the toxicity,
mobility, and/or volume of the contaminants present. Ex-situ treatment process options are used with

removal and disposal process options to develop alternatives.

3.2.6 Disposal

Disposal technologies include placement of removed or treated materials in an onsite or an offsite
permanent disposal facility. The disposal process options are used with removal options and possibly
treatment options to develop alternatives. The toxicity, mobility, or volume of the contaminants is not
reduced through the singular application of disposal. This response action will reduce or eliminate exposure
pathways related to direct human contact with contaminated material and also includes discharge/release

of untreated or treated groundwaters.

3.3 IDENTIFICATION AND PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS
OPTIONS

In this subsection a variety of technologies and process options are identified under each GRA (discussed
in Section 3.2) and screened. The selection of technologies and process options for initial screening is
based on the document "Conducting Remedial Investigations/Feasibility Studies for CERCLA Municipal

Landfill Sites” (U.S. EPA, 1991). The screening is first conducted at a preliminary level to focus on relevant
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technologies and process options. Then the screening is conducted at a more detailed level based on
certain evaluation criteria. Finally, process options are selected to represent the technologies that have

passed the detailed evaluation and screening.

In this subsection technologies and process options are identified and screened at a preliminary stage based
on implementation with respect to site conditions and contaminants of concern. Section 3.3.1.1 provides
preliminary screening of technologies and process options for groundwater while Section 3.3.1.2 provides

preliminary screening of soil technologies and process options.

3.3.1. Preliminary Screening of Technologies and Process Options for Groundwater

Table 3-1 summarizes the preliminary screening of technologies and process options applicable to
groundwater. It lists the general response actions, identifies the technologies and process options, and
provides a brief description of each process option followed by the screening comments. All technologies

and process options that are not eliminated will be evaluated in greater detail in Section 3.5.

3.3.2 Preliminary Screening of Technologies and Process Options for Soils

Table 3-2 summarizes the preliminary screening of technologies and process options applicable to soil and
waste/fill material. It presents the general response actions, identifies the technologies and process options,
and provides a brief description of each process option followed by the screening comments. All

technologies and process options that are not eliminated will be evaluated in greater detail in Section 3.6.

3.4 EVALUATION CRITERIA

The evaluation criteria for detailed screening of technologies and process options that have been retained
after the preliminary screening in Section 3.3 are effectiveness, implementability, and cost. The following

are descriptions of the evaluation criteria:

° Effectiveness
- Protection of human health and environment; reduction in toxicity, mobility, and volume;
and permanence of solution.

- Ability of the technology to address the estimated areas or volumes of contaminated
medium.

- Ability of the technology to meet the remediation goals identified in the remedial action

objectives.

109502/P 3-4 CTO 211



d/20S601

G-¢

1ie 01D

TABLE 3-1

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
GROUNDWATER REMEDIATION

OPERABLE UNIT 2

MCAS, CHERRY POINT, NORTH CAROLINA

General : - .
Response Action Technology Process Options Description Screening Comment
No Action None Not Applicable No activities conducted at site to address Required by NCP.
contamination. Retain for baseline
comparison to other
technologies.
Institutional Monitoring Monitoring Periodic sampling and analysis of groundwater and Retain to assess
Controls other media to track the spread of contamination. migration of
contaminants from site
and evaluate remedial
actions.
Access/Use Active Fencing, markers, and warning signs to restrict site Retain to limit human

Restrictions

Restrictions:
Physical Barriers/
Security Guards

access.

exposure to
contaminated
groundwater.

Passive
Restrictions:
Deed and Land
Use Restrictions

Administrative action used to restrict future site
activities and use.

Retain to limit human
exposure to
contaminated
groundwater.

Containment

Vertical Barriers

Slurry Wall

Low-permeability wall formed in a perimeter trench to
restrict horizontal migration of groundwater.

Retain to reduce lateral
movement of
contaminated
groundwater.

Grout Curtain

Pressure injection of grout to form a low-permeability
perimeter wall to restrict horizontal migration of
groundwater.

Retain to reduce lateral
movement of
contaminated
groundwater.
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TABLE 3-1 (Continued)
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
GROUNDWATER REMEDIATION

OPERABLE UNIT 2

MCAS, CHERRY POINT, NORTH CAROLINA

General
Response Action

Technology

Process Options

Description

Screening Comment

Containment

Vertical Barriers

Sheet Piling

Metal sheet piling driven into the ground to restrict

Retain to reduce lateral

(Continued) (Continued) horizontal migration of groundwater. movement of
contaminated
groundwater.

Hydraulic Barrier | Use of extraction wells and/or collection trenches to | Retain to reduce lateral

restrict horizontal migration of groundwater. movement of
contaminated
groundwater.

Horizontal Barriers | Physical Barrier Injection of bottom sealing slurry beneath the landfill | Eliminate because of

to minimize vertical migration of groundwater. effectiveness and
implementability
concerns in a landfill
environment.

Removal Groundwater Extraction Wells | Series of conventional pumping wells used to remove | Retain to remove

Extraction contaminated groundwater. contaminated

groundwater.

Collection Trench

A permeable trench used to intercept and collect
groundwater.

Retain to remove
contaminated
groundwater.
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TABLE 3-1 (Continued)
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
GROUNDWATER REMEDIATION

OPERABLE UNIT 2

MCAS, CHERRY POINT, NORTH CAROLINA

General
Response Action

Technology

Process Options

Description

Screening Comment

In-situ Treatment

Biological

Aerobic

Enhancement of biodegradation of organics by
addition of nutrients and control of the oxygen
concentration.

Not applicable.
Unproven effectiveness
in the treatment of
metals, monocyclic
aromatics, and
halogenated aliphatics
which are the primary
COCs found in site
groundwater.

Anaerobic

Enhancement of biodegradation of organics in an
anaerobic (oxygen-deficient) environment.

Not Applicable.
Unproven effectiveness
in the treatment of
metals, monocyclic
aromatics, and
halogenated aliphatics
which are the primary
COCs found in site
groundwater.

Physical /Biological

Air Sparging/

Volatilization and enhancement of biodegradation of

Retain for treatment of

Soil Vapor organics by supply of air and extraction of volatile | volatile organics.
Extraction gases.

Natural Attenuation | Natural Use of natural processes that affect the rate of Retain to treat
Attenuation contaminated

migration and the concentration of contaminants in
groundwater. ‘

groundwater.

Ex-situ Treatment

Physical

Solids Dewatering

Mechanical removal of free water from wastes using
equipment such as a filter press or vacuum filter.

Retain for dewatering

treatment plant sludges.

Filtration

Separation of suspended solids from water via
entrapment in a bed of granular media or membrane.

Retain for aiding in
inorganics removal.
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PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
GROUNDWATER REMEDIATION

OPERARLE UNIT 2

——— A

MCAS, CHERRY POINT, NORTH CAROLINA

charaed functional groups on the resin surface. are

Yl T RY LA S Suniawy,

exchanged for ions of similar charge in a water
stream.

Generai . . .
. Technolo Process Options Description Screening Comment
Response Action 9y P P 9
Ex-situ Treatment | Physical Reverse Osmosis | Use of high pressure and membranes to separate Retain for removal of
{Continued) (Continued) dissolved materials from water. dissolved inorganics as a
polishing stage
treatment.
Air Stripping Contact of water with air to remove volatile organics. | Retain for removal of
volatile organics.
Adsorption Separation of dissolved contaminants from water v .
P . Retain for removal of a
adsorption onto activated carbon, resins, or activa \,d . .
wide range of organics.
alumina.
Extraction Separation of contaminants from a solution by Eliminate extraction
contact with an immiscible liquid with a higher affinity | because it is not
for the contaminants of concern. applicable at low
concentrations of
contaminants.
Distiliation Vaporization of a liquid foliowing by condensation of | Eliminate distiitation
the vapors to concentrate various constituents. because it is not
applicable at low
concentrations of
contaminants.
Sedimentation Separation of solids from water via gravity settling. Retain process for aiding
in inorganics removal.
Chemical lon Exchange Process in which ions, held by electrostatic forces to | Retain process for

removal of dissolved

LIS VITS

inorganics as a polishing
stage treatment.

_—

-

AR,
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PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
GROUNDWATER REMEDIATION

MNADEDADIC AT o
U LNADLL Ul o

MCAS, CHERRY POINT, NORTH CAROLINA

General

Technology

Process Options

Description

Screening Comment

(Continue

=

Chemical Oxidation Use of oxidizers such as air, ozone, peroxide, Retai f
etain process for
(Continued) chlorine, or permanganate, or use of high p .
A L . remaval of organic and
pressure/temperature to chemically increase the . . b
. . . ; inorganic contaminants.
oxidation state of organic and inorganic compounds.
Reduction Use of reducers such as sulfur dioxide, sulfite Eliminate reduction
compounds, or ferrous iron compounds to decrease | because it is not
the oxidation state of organic and inorganic applicable to
compounds. contaminants of
concern.
Chemical Use of reagents to convert soluble constituents into Retain process for
Precipitation insoluble constituent removal of inorganics.
Coagilation/ Use of chemicals to neutralize surface charges and Retain process for
Flocculation promote attraction of colloidal particles to facilitate removal of suspended
settling. solids and inorganics.
Neutralization/pH | Use of acids or bases to counteract excess pHs. Retain process for
Adjustment possible pretreatment
step or a final
processing step.
Biological Aerobic Natural degradation of organic contaminants via Not applicabie.
microorganisms in an aerobic (oxygen} environment. | Unproven effectiveness
in the treatment of
halogenated organics.
Anaerobic Naturai degradation of organic contaminants via Not applicabie.

microorganisms in an anaerobic (oxygen-deficient)
environment.

Unproven effectiveness
in the treatment of

4661 A0
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TABLE 3-1 (Continued)
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
GROUNDWATER REMEDIATION

OPERABLE UNIT 2

MCAS, CHERRY POINT, NORTH CAROLINA

General
Response Action

Technology

Process Options

Description

Screening Comment

Discharge/
Disposal

Surface Discharge

Direct Discharge

Discharge of collected /treated water to Slocum

Retain for discharge of

(NPDES) Creek. treated groundwater.
Indirect Discharge of collected /treated water to Industrial . .
Discharge Waste Treatment Plant (IWTP) or Sewage Treatment t?z;:]dfo::lﬁg\:?z:g; of
(IWTP/STP) Plant (STP). g '

Offsite Treatment
Facility

Treatment and disposal of water at a privately owned
treatment works.

Eliminate because
expected volumes of
water are too large for
offsite transport/
treatment.

Subsurface
Discharge

Reinjection

Use of injection wells, spray irrigation, or infiltration to
discharge collected/treated groundwater
underground.

Eliminate reinjection
because groundwater is
too shallow for effective
discharge.

4661 ANr
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TABLE 3-2

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
WASTES/FILL/CONTAMINATED SOIL REMEDIATION
OPERABLE UNIT 2
MCAS, CHERRY POINT, NORTH CAROLINA

General Response Remedial . - .
Action Technology Process Option Description Screening Comment
No Action None Not applicable No activities conducted at the | Required by NCP. Retain for
site to address baseline comparison to other
contamination. technologies.
Institutional Access/Use Active Restrictions: Fencing, markers, warning Retain to preclude direct human
Controls Restrictions/ OSHA Physical Barriers/ signs, and monitoring to exposure to contaminated media.

Requirements

Security Guards

restrict site access.

Passive Restrictions:
Deed or Land Use
Restrictions

Administrative action using
property deeds or other land
use prohibitions to restrict
future site activities.

Retain to preclude direct human
exposure to contaminated media.

Monitoring Groundwater/surface Sampling and analysis of Retain monitoring to assess
water/sediment groundwater, surface water, migration of contaminants from
sampling sediment, etc., to study the site.

migration of contaminants in
the environment.
Containment Capping Soil /multimedia Use of semipermeable or Retain. Barriers may be used to

impermeable barriers to
minimize horizontal/vertical
migration of contaminants.

Erosion control

Rip-rap cover/vegetation

Use of gravel/cobbles or
dense plant growth to
minimize migration of
wastes/contaminated soils.

minimize access to contaminated
material, and vegetative cover
may be maintained/enhanced to
minimize disruptive effects of
remediation.
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TABLE 3-2 (Continued)
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
WASTES/FILL/CONTAMINATED SOIL REMEDIATION

OPERABLE UNIT 2

MCAS, CHERRY POINT, NORTH CAROLINA

remove contaminants from
the vadose zone by flushing
and collecting the
contaminated wastewater in
the saturated zone followed

by above-ground pump/treat.

Gener:ngzponse T:;:‘:] Z?(l::y Process Option Description Screening Comment
Removal Bulk excavation Excavation Means for removal of Retain excavation as a potentially
wastes/contaminated soils/ effective technology for removal
buried material/ of contaminated soils/wastes.
contaminated sediments, etc.
In-situ Treatment Thermal Vitrification/ Use of high-temperature Eliminate thermal technologies
Radiofrequency Heating | melting to fuse inorganic because of the ineffectiveness
contaminants into a glass and implementability concerns in
matrix within vadose zone or | the vadose zone under shallow
the use of moderate groundwater conditions. Not
temperature heating to proven effective with
volatilize contaminants and heterogeneous subsurface
remove them from the material (e.g., garbage).
vadose zone.
Physical/Chemical Soil Flushing Use of water/solvents to Eliminate soil flushing because its

applicability under
heterogeneous site material
conditions is questionable.

Soil Vapor Extraction

Use of vacuum and possibly
air sparging to volatilize
contaminants.

Retain for use in treating soil "hot
spot" areas that contain mainly
volatile organic contaminants.
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TABLE 3-2 (Continued)

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
WASTES/FILL/CONTAMINATED SOIL REMEDIATION

OPERABLE UNIT 2

MCAS, CHERRY POINT, NORTH CAROLINA

General Response
Action

Remedial
Technology

Process Option

Description

Screening Comment

In-Situ Treatment
(Continued)

Physical /Chemical
(Continued)

Chemical Fixation/
Solidification

Mixing of pozzolanic agents
in the vadose zone to
chemically fix inorganics and
solidify the matrix.

Eliminate because of
heterogeneous nature of landfill
contents. Effectiveness may also
be questionable for soil "hot
spots".

Ex-situ Treatment

Physical /Chemical

Soil Washing/Solvent
Extraction

Use of solubilization and
chemical (oxidation/
reduction/neutralization)
processes to remove
contaminants from the solid
phase and convert them into
more concentrated forms or
less toxic forms in liquid
phase.

Retain for treating "hot spots”
with exclusively inorganic or
organic contaminants.

Chemical Fixation/
Solidification

Use of chemicals and
pozzolans {cementitious
solidifying agents) to reduce
the mobility of contaminants
and create solid,
impenetrable blocks from
wastes/contaminated soil.

Retain as a potentially effective
technology to make the wastes/
contaminated soils less likely to
enter the human exposure
pathways.

Microencapsulation/
Macroencapsulation

Use of thermoplastic
polymers to entrap
contaminated particles or
envelop entire waste forms.

Eliminate. Typically applicable to
highly contaminated, very mobile
wastes that are not amenable to
chemical fixation/solidification.
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TABLE 3-2 (Continued)
PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
WASTES/FILL/CONTAMINATED SOIL REMEDIATION

OPERABLE UNIT 2

MCAS, CHERRY POINT, NORTH CAROLINA

General Response

Remedial

pyrolize or oxidize organic
contaminants into less toxic
gases.

Low-Temperature
Thermal Description

Use of low to moderate
temperatures to volatilize
contaminants and remove
them from the solid phase
into the gaseous phase.

Action Technology Process Option Description Screening Comment
Ex-Situ Treatment Biological Landfarming Tilling of contaminated soils Eliminate biological treatment
(Continued) and wastes in layers of because it is not applicable to

surface soil to aerate and metals and chlorinated alkanes
biodegrade organic and alkenes, which are the
contaminants. primary contaminants of concern
found in soil at the site.

Bioslurry Treatment Treatment of soils in a slurry Eliminate for the same reason as
reactor under controlled above.
conditions using natural or
cultured microorganisms to
biodegrade organic
contaminants.

Thermal Incineration Use of high temperatures to Retain to treat "hot spots”

containing mainly organics.
Additional treatment may be
required for metals.
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TABLE 3-2 (Continued)

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
WASTES/FILL/CONTAMINATED SOIL REMEDIATION

OPERABLE UNIT 2

MCAS, CHERRY POINT, NORTH CAROLINA

General Response
Action

Remedial
Technology

Process Option

Description

Screening Comment

Ex-Situ Treatment
(Continued)

Solids Processing

Crushing/Grinding Size reduction of wastes as a
preliminary process to aid in
downstream treatment.

Screening Removal/segregation of

material based on size as a
preliminary process to aid in
downstream treatment.

Magnetic Separation

Removal of ferromagnetic
material to aid in downstream
treatment.

Retain solids processing because
contaminated material is
heterogeneous and preliminary
treatment might be required prior
to treatment for removal of
contaminants of concern.

Disposal

Landfill (onsite/offsite)

Hazardous/
nonhazardous waste
landfill

Disposal of excavated wastes
and treatment residuals in a
permitted TSDF.

Retain offsite landfilling as a
potentially effective option for
contaminated soil. Not practical
for large volume of buried
wastes. Eliminate onsite
landfilling because of
unavailability of appropriate land.

Consolidation

Excavation and deposition in
one location to minimize
space and closure
requirements.

Retain for contaminated soil.
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- Technical reliability (innovative versus well-proven) with respect to contaminant