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EXECUTIVE SUMMARY

EA1 PURPOSE OF THE REPORT

The purpose of this Feasibility Study (FS) Report is to develop and evaluate potential remedial options for
the contaminated sediment at Operable Unit (OU) 16 Site 41 — Combined Wetlands {(Wetlands 3, 5A, 15,
18A, 18B, 48, and 64) at Naval Air Station (NAS) Pensacola, Florida.

E.2 SITE DESCRIPTION AND HISTORY

The United States Navy has maintained a presence in the Pensacola area since 1825 when a Navy yard
was established on Pensacola Bay. Between 1828 and 1835, the Navy acquired approximately
2,300 acres as operations expanded. Several natural disasters in the early 1900's destroyed the yard
and forced it into maintenance status in 1911. Three years later, the Navy'’s first permanent air station
was established on the site of the old Navy yard. The air station has been the primary training base for

naval aviators since that time and the base continues to expand.

For the purpose of organization within this FS, the wetlands within OU 16 have been grouped based on
geographic location. Wetlands 3, 15, 18A, and 18B are all located within the vicinity of NAS Pensacola’s
QU 1 (Site 1) landfill. Wetland 5A and Wetland 64 are associated with NAS Pensacola’'s OU 2. The sites
associated with QU 2 include Sites 11, 12, 25, 26, 27 and 30. Wetland 5A is located to the east of the
A. C. Read Golf Course, and Wetland 64 is an approximately 41-acre area on the eastern shore of the
upstream side of the NAS Pensacola Yacht Basin, which is in the northeastern quadrant of the base. The
remaining wetland being evaluated is Wetland 48. Wetland 48 is in a mostly undeveloped portion of

NAS Pensacola, north of Radford Boulevard, and south of the NAS Pensacola Fuel Farm.,

E.3 REMEDIAL INVESTIGATION FINDINGS

A Remedial Investigation (RI) was completed for the NAS Pensacola Site 41 Combined Wetlands in three
phases: (1) Phase | was performed during August 1994; (2) Phase li (formerly called llA) was performed
from November 1995 through January 1996; and (3) Phase Il (formerly called 1iB/lil) was performed
during August and September 1997. The RI conducted by EnSafe, Inc. included an evaluation of the
nature and extent of contamination in surface water and sediment, an analysis of contaminant fate and
transport, and human heaith and ecological risk assessments. The resuits of the Rl were reported by
EnSafe, Inc. in 2007. The Rl identified adverse risk by human and ecological receptors to contaminants
of potential concern (COPCs) in surface water and sediment. These COPCs are summarized for the

Site 41 Combined Wetlands in the following sections.

TtNUS/TAL-10-131-0330-6.3 ES-1 CTO 0030
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Wetland 3

The following COPCs were identified in the Rl in the Human Health Risk Assessment (HHRA) and
Ecological Risk Assessment (ERA) for Wetland 3:

HHRA COPCs
« Arsenic (adult maintenance worker dermal contact and ingestion, sediment)

e Methylene chloride (adult maintenance worker dermal contact and ingestion, sediment)
Surface water COPCs were not identified in the Rl HHRA.

ERA COPCs

Sediment COPCs retained in the Rl based on ecological risk include aluminum, barium, cadmium,
chromium, iron, manganese, selenium, vanadium, zinc, aldrin, dieldrin, endosulfan sulfate, total
chiordane, endrin, endrin ketone, carbon disuifide, alpha-hexachlorocyclohexane (BHC), total BHC,
4,4’ -dichlorodiphenyldichloroethane (DDD), 4,4'- dichlorodiphenyltrichloroethane (DDT), total DDT,
Aroclor-1260, total polychlorinated biphenyls (PCBs), 1,2-dichlorobenzene, 1,4-dichiorobenzene, and
phenal.

Surface water COPCs retained in the Rl based on ecological risk include aluminum, iron, lead,
manganese, barium, cadmium, copper, vanadium, Aroclor-1260, endrin ketone, total endrin, acetone,
total PCBs, total polynuclear aromatic hydrocarbons, 1,4-dichiorobenzene, chlorobenzene, and
cis-1,2-dichloroethene (DCE).

Wetland 15

The foliowing COPCs were identified in the HHRA and ERA for Wetland 15:

HHRA COPCs 7

» Arsenic (trespasser and worker dermal contact and ingestion, sediment and surface water)
e 4.4-DDD (fisherman - fish tissue uptake from sediment)

» 4 4'-dichiorodiphenyldichioroethylene (DDE) (fisherman - fish tissue uptake from sediment)
e Aroclor-1260 (fisherman - fish tissue uptake from sediment)

s deita-BHC (fisherman - fish tissue uptake from sediment)

ERA COPCs
Sediment COPCs retained in the R! based on ecological risk include aluminum, arsenic, barium,

beryllium, cabalt, iron, lead, manganese, selenium, vanadium, endosulfan I, heptachlor, endrin, endrin

TtNUS/TAL-10-131-0320-6.3 ES-2 CTO 0030
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aldehyde, endrin ketone, total endrin, beta-BHC, delta-BHC, total BHC, 4,4'-DDD, total DDT,
2,2'oxybis(1-chioropropane)/bis(2-chlor), 2,4-dimethylphenol, 2-methylphenoi (o-Cresol), 4-methylphenol
(p-Cresol), and phenol.

Surface water COPCs retained in the Rl based on ecological risk include the following: aluminum,
antimony, arsenic, barium, beryllium, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel,
vanadium, zinc, 4,4'-DDE, and total DDT.

 Wetland 18A

The following COPCs were identified in the HHRA and ERA for Wetland 18A:

HHRA COPCs
» Arsenic (child trespasser and aduit maintenance worker, sediment ingestion and dermal contact)

» Arsenic (child trespasser and adult maintenance worker, surface water dermai contact)

ERA COPCs

Sediment COPCs retained in the Rl based on ecological risk include barium, iron, manganese, selenium,
aldrin, alpha-chlordane, gamma-chlordane, total chlordane, endrin, endrin ketone, total endrin,
beta-BHC, total BHC, 4,4’-DDD, 4,4°-DDT, total DDT, 1,4-dichlorobenzene, 4-methylphenol (p-Cresol).

Surface water COPCs retained in the Rl based on ecological risk include the foltowing: aluminum,

arsenic, iron, lead, manganese, barium, chromium, and vanadium.

Wetland 18B

The following COPC was identified in the HHRA and ERA for Wetland 18B:

HHRA COPCs

» Arsenic (child trespasser and aduit maintenance worker, sediment ingestion and dermal contact)
Surface water COPCs were not identified in the Rl HHRA.
ERA COPCs

Sediment COPCs retained in the R| based on ecological risk include aluminum, arsenic, barium,

beryllium, cyanide, iron, manganese, selenium, vanadium, 4,4’-DDD, 4,4°-DDT, and total DDT.

TtNUS/TAL-10-131-0390-6.3 ES-3 CTO 0030
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Surface water COPCs retained in the RI based on ecological risk include tiron, manganese, selenium,
4,4'-DDT, and total DDT.

Wetland 5A

The following COPC was identified in the HHRA and ERA for Wetland 5A:

HHRA COPCs
COPCs were not identified based on human heaith risk for Wetland 5A.

ERA COPCs

Sediment COPCs retained in the Rl based on ecological risk include antimony, aluminum, barium,
cadmium, cobalt, copper, lead, manganese, mercury, zinc, endosulfan |, endosulfan I, endosulfan
suffate, total endrin, total BHC, 4-methylphenol (p-Cresol), benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, bis(2-chioroethoxy)methane, carbazole, indeno(1,2,3cd)pyrene, gamma-chlordane,
total chiordane, 4,4'- DDD, 4,4’-DDT, and total DDT.

Surface water COPCs retained in the Ri based on ecological risk include lead, manganese, barium,
cadmium, chromium, cobalt, copper, iron, lead, manganese, vanadium, zinc, bis(2-ethylhexyl) phthalate
(BEHP), dibromochloromethane, acetone, cis-1,2-DCE, acetone, bromodichioromethane, and

1,1-dichloroethane.

Wetland 48

The following COPC was identified in the HHRA and ERA for Wetland 48:

HHRA COPCs
COPCs were not identified based on human health risks for Wetland 48.

ERA COPCs
Sediment COPCs retained in the Rl based on ecological risk include 4-4'-DDD, 4,4'-DDE, 4,4-DDT, and
total DDT.

Surface water COPCs were not identified based on ecological risk.

Wetland 64

The following COPCs were identified in the HHRA and ERA for Wetland 64:

TtNUS/TAL-10-131-0390-6.3 ES-4 CTO 0030
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HHRA COPCs
4-4'-DDD, 4,4'- DDE, 4,4-DDT, aldrin, alpha-BHC, delta-BHC, alpha-chiordane, Aroclor-1254,

Aroclor-1260, gamma-chlordane, and BEHP (game fish tissue ingestion, sediment)
Surface water COPCs were not identified in the Rl HHRA.

ERA COPCs

Sediment COPCs retained in the Rl based on ecological risk include aluminum, barium, beryllium,
cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury, selenium, siiver, thallium,
vanadium, zinc, heptachlor epoxide, aldrin, dieldrin, endosuifan |, endosuifan |l, heptachlor,
alpha-chlordane, gamma-chlordane, total chlordane, endrin, endrin aldehyde, total endrin, delta-BHC,
gamma-BHC (Lindane), total BHC, 4,4°-DDD, total DDT, Aroclor-1254, Aroclor-1260, total PCBs, BEHP,

1,2-dichlorobenzene, 1,4-dichlorobenzene, carbazole, dibenzofuran, phenol, and carbon disulfide.
Surface water COPCs were not identified based on ecological risk.

E.4 TECHNICAL MEMORANDUM CONCLUSIONS

As part of the Preliminary Remediation Goal (PRG) process, the list of COPCs was further refined in a
Technical Memorandum submitted by Tetra Tech NUS, inc. to aliow the FS to focus on those chemicals
of concern (COCs) that are the primary risk drivers in each wetland (Appendix A). The Technical
Memorandum refined the COPCs listed in Table 16-1 of the Rl (EnSafe, 2007a) and provided the
methodologies for developing the ecological and human health PRGs.

The following table provides the refined list of human health and ecological COCs for sediment at each of
the Site 41 wetlands.

Saltwater or .
etland an Health COCs Ecol
w Freshwater Wetland Hum e cological COCs
3 Freshwater Arsenic Cadmium
5A Freshwater None Copper, lead, and zinc
15 Saltwater Arsenic Arser!:c, manganese, and
selenium
18A Freshwater Arsenic None
18B Saltwater Arsenic None
4,4'-DDD, 4,4'-DDE, 4,4-DDT,
48 Freshwater None and total DDT
ICadmium, chromium, copper,
64 Saltwater None ead, silver, and zinc

TtNUS/TAL-10-131-0330-6.3 ES-5 CTO 0030



Rev. 1
12/29/10
The source of the human health COPCs in surface water at Wetlands 15 and 18A and ecological
receptors at Wetlands 3, 15, and 18A are not completely derived from desorption from the sediments but
is a combination of rainfail, nonpoint, and point source surface water runoff {e.g., drainage ditches and
culverts) and discharge of groundwater into the wetlands. The source of the COCs that contribute to
human heaith and/or ecological risk to surface water are currently being managed through permitted best
management practices for storm water and through remedial decisions for groundwater for the individual
QOUs or sites. Therefore, because the surface water COPCs are being managed through other programs,
this FS does not address impacts to surface water. Also, It should be noted that human health COPCs
for surface water were not identified for Wetlands 3, 18B, 5A, 48, and 64 and ecological COPCs for
surface water were not identified for Wetlands 48 and 64.

E.5 REMEDIAL ACTION OBJECTIVES AND PRELIMINARY REMEDIATION GOALS

Site-specific Remedial Action Objectives (RAOs) specify COCs, medium of interest, exposure pathways,
and cleanup goals or acceptable contaminant concentrations. This FS addresses contaminated sediment
at Site 41. The RAOs were developed to permit consideration of institutional controls, monitoring, and
containment alternatives based on current and potential future land use. The following RAOs were
developed for Site 41 to protect the public from current and potential future health risks, as well as to

protect the environment:

» Reduce unacceptable human health risk to maintenance workers associated with exposure to COCs

at concentrations greater than PRGs established for sediment at Wetlands 3, 15, 18A, and 18B.

» Reduce, to the extent practicable, unacceptable risk to ecological benthic receptors exposed to COCs

at concentrations greater than PRGs established for sediment at Wetlands 3, 5A, 15, 48, and 64,

Human Heailth COCs and corresponding PRGs for exposure to sediment by maintenance workers at
Wetlands 3, 15, 18A, and 18B are presented in Section 2.1.5. Ecological COCs and corresponding
PRGs for exposure to sediment by benthic receptors at Wetlands 3, 5A, 15, 48, and 64 are presented in
Section 2.1.5.

E.6 REMEDIAL ALTERNATIVES FOR SEDIMENT

The following remedial alteratives were developed for Site 41 Wetlands;

= SED-1: No Action (Wetlands 3, 5A, 15, 18A, 18B, 48, and 64). No action would be taken.

Retained as a baseline for comparison with other alternatives.

TiNUS/TAL-10-131-0390-6.3 ES-6 CTO 0030
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s SED-2: Natural Recovery and Sediment Monitoring (Wetiands 3, 5A, 15, 18A, 18B, 48, and 64).
Natural recovery would consist of allowing naturally occurring processes to reduce the risks posed by
sediment COCs over time. To evaluate natural recovery, sediment samples would be regularly
collected and analyzed to establish trends in concentrations of COCs. Sediment monitoring would be
implemented by conducting a Baseline Investigation to characterize the current concentrations of
COCs in sediment. Sediment monitoring would consist of regularly collecting and analyzing sediment
samples for human health and ecological COCs from within the areas of concern at Wetlands 3, 5A,
and 18A, and ecological COCs from within the areas of concern at Wetlands 48 and 64. The
sediment monitoring will be conducted to assess natural recovery and verify that migration of the

COCs is not occurring.

Sediment samples would aiso be collected at Wetland 18B to confirm that human health COC
concentrations are below their PRGs. Sediment samples were collected from only one location at
Wetland 18B in 1995 and 1997. Arsenic was detected at a concentration of 83.8 milligrams per
kilogram (mg/kg) in 1995, which exceeds the PRG (14 mg/kg). The sample collected from the same
location in 1997, however, contained arsenic at a concentration of 13.8 mg/kg. Because of the
difference in the analytical results, there is some uncertainty in whether arsenic concentrations
exceed the PRG, therefore, only sediment monitoring is retained for evaluation of Wetland 18B in the
FS.

*» SED-3: Land Use Controls (LUCs), Natural Recovery, and Sediment Monitoring (Wetlands 3,
15, 18A, and 18B). LUCs would consist of restrictions on land use to eliminate or reduce the
potential for unacceptable human heaith risks because of exposure to contaminated sediment by
restricting access to the wetlands. The LUCs would be maintained for as long as they are required to
prevent unacceptable exposure to contaminated sediment and/or to preserve the integrity of the
selected remedy. The natural recovery and sediment monitoring components of SED-3 would be the
same as SED-2 for Wetlands 3, 15, 18A, and 18B. Sediment monitoring would evaluate natural
recovery processes and consist of regularly collecting and analyzing sediment samples for human
health and/or ecological COCs from within the areas of concern at Wetlands 3, 15, 18A, and 18B.
Sediment monitoring would be impiemented by conducting a Baseline Investigation to characterize

the current concentrations of COCs in sediment.

» SED-4: Ex-Situ Treatment - Excavation and Off-Site Disposal {Wetlands 3, 5A, 15, 18A, 48, and
64). To ensure that this alternative removes the required amount of sediment to eliminate the risk to
human and/or ecological receptors at Wetlands 3, 5A, 15, 18A, 48, and 64, the implementation of this
alternative would include a Pre-Design Investigation (PD!) to refine the extent of the required
excavation. The results from the PD| would be used to adjust the extent of the excavation. At

Wetlands 3, 5A, 15, 18A, and 48, sediment with COCs at concentrations greater than human health
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and/or ecological PRGs would be excavated to 1 foot below ground surface (bgs). Because of the
depth of water at Wetland 64 is approximately 8 to 10 feet over the proposed excavation areas
(around the boat dock area), dredging would be performed using hydraulic dredging methods.
Sediment with concentrations of COCs greater than ecological PRGs at Wetlands 64 would be
excavated via dredging to 1 foot bgs. A digital giobal positioning system (DGPS) would be used to
control the limits of the submerged cutter head on the hydraulic dredging equipment. Following the
removal of contaminated sediment at Wetlands 3, 5A, 15, 18A, 48, and 64, verification samples would
be collected from the excavation area to confirm the removal of COCs to concentrations less than
their PRGs. Although the COCs are at concentrations that are considered to present adverse human
health and/or ecological risks at the Site 41 Wetlands, the excavated sediment and cleared
vegetation would be considered non-hazardous and could be disposed of in a Resource
Conservation and Recovery Act Subtitle D landfill. Wetland reconstruction would include the planting

of native species in the excavated areas.

it should be noted, however, that because proposed remedies SED-2 and SED-3 will resuit in
hazardous substances, pollutants, or contaminants remaining on site in excess of leveis that aliow for
unlimited use/unrestricted exposure, a statutory review will be conducted within five years of initiation
of the remedy and every five years thereafter to ensure that the remedy continues to be protective of

human health and the environment.

Overall Protection of Health and Environment

Alternative SED-1 would not provide protection of human heaith and the environment. Alternatives
SED-2 and SED-3 (Wetlands 3 and 15) would not be immediately protective of human health and/or
ecological receptors. However, natural processes could eventually reduce the COCs to concentrations
below their PRGs in the Site 41 wetland sediments. Human health and/or ecological receptors would be
protected over time as naturally occurring processes reduce COCs to concentrations below their PRGs.
SED-3 would be more protective of human health for Wetlands 3, 15, 18A, and 18B than SED-2. LUCs
restricting access would be protective of human health by preventing unacceptable risks to workers from
direct exposure to contaminated sediment. SED-4 would be more protective of human and ecological
receptors for Wetlands 3, 5A, 15, 18A, 48, and 64 than SED-2 and SED-3. Remaval of sediment that is
contaminated above PRGs would eliminate or reduce the potential for unacceptable human health and

ecological risks as a result of exposure to sediment contaminated by the COCs.

Compliance with Applicable or Relevant and Appropriate Requirements (ARARs)

SED-1 would not comply with chemical-specific ARARs because no action would be taken to reduce

contaminant concentrations. SED-2 and SED-3 would eventually comply with Iocation-, and
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action-specific ARARs. Chemical-specific ARARs are expected to be achieved through natural recovery.

Sediment monitoring would be performed to evaluate natural recovery in alternatives SED-2 and SED-3.

SED-4 would comply with the chemical-, location-, and action-specific ARARs for Wetlands 3, 5A, 15,
18A, 48, and 64.

Long-Term Effectiveness and Permanence

SED-1 would not have long-term effectiveness and permanence because contaminated sediment wouid
remain on site, SED-2 would eventually provide long-term effectiveness and permanence after the COCs
are reduced to concentrations below their PRGs through naturally occurring processes. Sediment
monitoring of natural recovery processes would aliow for evaluation of risks to human and/or ecological
receptors over time. SED-3 would provide long-term effectiveness for human health receptors by
restricting access to prevent unacceptable risk from direct exposure to the COCs by workers. SED-4
would provide long-term effectiveness and permanence by the removal of sediment with COCs at
concentrations greater than their PRGs. This would effectively and permanently prevent unacceptabie
risk to human and/or ecological receptors from exposure to contaminants. This could also minimize the

potential for ieaching of the COCs from sediments to surface water.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternatives SED-1, SED-2, SED-3, and SED-4 would not reduce the toxicity, mobility, or volume of
contaminants through treatment because no treatment would occur. Some reduction of the toxicity and/or
mobility of the COCs is expected to occur during the implementation of SED-2 and SED-3 through
sedimentation, leaching, biodegradation, and other natural attenuating factors. SED-4 would reduce the
volume of contaminants through permanent removal and off-site disposal of the sediment with COCs at
concentrations greater than their PRGs. SED-4 would generate a wastewater residual from the on-site
sediment dewatering operations, and it is anticipated that this wastewater could be discharged to the

wetland from which it was obtained after some minimal treatment.

Short-Term Effectiveness

Because no action would occur, implementation of SED-1 would not pose any risks to on-site workers or
result in short-term adverse impact to the local community or the environment. Some short-term risks
could be incurred by workers from exposure to contaminated sediment during on-site sampling activities
in Alternatives SED-2 and SED-3 and during on-site remedial activities in Alternative SED-4. The
potential for exposure, however, would be minimized by the wearing of appropriate personal protection
equipment and compliance with Occupational Health and Safety Administration regulations and

site-specific health and safety procedures. For Alternative SED-4, any potential negative short-term
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impacts to the surrounding community and environment from fugitive emissions and/or spiilage of
contaminated sediment could be minimized through the implementation of appropriate engineering
controls (e.g., perimeter air monitoring, spill prevention procedures, etc.). SED-4 will have some potential
short-term negative impacts to the community, however, because truck traffic may increase the noise

level and/or result in spillage.

Implementability

SED-1 would be the easiest to implement because there would be no activities to implement.
Alternatives SED-2 and SED-3 would also be easily implemented. The administrative aspects of SED-2
and SED-3 would be relatively simple to implement. if site ownership changed, appropriate provisions
would be incorporated into the property transfer documents to ensure continued implementation of
regular sediment monitoring for SED-2 and SED-3 and land use restrictions for Alternative SED-3. SED-4

would be the most complicated to implement.

The excavation component (Wetlands 3, 5A, 15, 18A, and 48) and dredging component (Wetland 64) of
SED-4 could be performed with specialized construction equipment, resources, and materiais that would
be available for this purpose. The dredging component for Wetland 64 would be slightly more difficuit
than the excavation component for Wetlands 3, 5A, 15, 18A, and 48, because the removal would be in

the boat dock area where equipment movement would be more challenging.

The administration aspects of SED-4 would be moderately difficult to implement. The off-site
transportation and disposal of the excavated sediment and vegetation would require the completion of
administrative procedures, which could readily be accomplished. To perform excavation/dredging and
reconstruction of a wetland during SED-4, however, the involvement of the United States Army Corps of
Engineers (USACE), Florida Department of Environmental Protection, and United States Environmental

Protection Agency is required to permit properly construction activities.

implementing SED-4 may result in unintended consequences that include damage to the existing
wetlands and adjacent areas. Unintended environmental damage from construction activities in wetland
areas typically include direct habitat loss, addition of suspended solids and modification of water levels
and flow regimes. Negative impacts from the ecological damage could range from changes to the

chemistry and biology of the local area to changes in hydrology that go well beyond the immediate area.
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Cost
Alternatives
Wetland SED-1 SED-2 SED-3
(Net Present (Net Present (Net Present .
Worth) Worth) Worth) (Capital Cost)

3 $0 $84,000 $134,000

5A $0 $88,000 ---

15 $0 $88,000 $134,000
18A $0 $81,000 $134.,000
18B $0 $81,000 $134,000

48 $0 $96,000 e $3,234,000
64 $0 $135,000 - $4,597,000

--- = No human health or ecological COCs; therefore, cost is not provided.

Sustainability Evaluation Results

Based on the SiteWise model results, SED-4 will have greater greenhouse gas emissions, criteria

pollutant emissions, energy consumption, water usage, and worker risk than the other alternatives

evaluated. Therefore, SED-2 appears to be more sustainable and is capable of accomplishing the clean

up goals in a timely and cost effective manner.

SiteWise is a stand-alone tool developed jointly by the U.S. Navy, USACE, and Battelle that assesses the

environmental footprint of a remedial alternative/technology in terms of a consistent set of metrics in the

August 2009 Department of Defense policy for “Consideration of Green and Sustainable Remediation

Practices in the Defense Environmental Restoration Program.”

TtNUS/TAL-10-131-0390-6.3

ES-11

CTO 0030



Rev. 1
12/29/10

1.0 INTRODUCTION

The United States Navy has maintained a presence in the Pensacola area since 1825 when a Navy yard
was established on Pensacola Bay. Between 1828 and 1835, the Navy acquired approximately
2,300 acres as operations expanded. Several natural disasters in the early 1900's destroyed the yard
and forced it into maintenance status in 1911. Three years later, the Navy’s first permanent air station
was established on the site of the old Navy yard. The air station has been the primary training base for

naval aviators since that time, and the base continues to expand.

1.1 PURPOSE AND ORGANIZATION OF REPORT

This Feasibility Study (FS) Report for Operabie Unit (OU) 16, Site 41 Combined Wetlands (Wetlands 3,
5A, 15, 18A, 18B, 48, and 64) at Naval Air Station (NAS) Pensacola, Florida, has been prepared by
Tetra Tech NUS, Inc. (Tetra Tech) for Naval Facilities Engineering Command Southeast (NAVFAC SE)
under the Comprehensive Long-term Environmental Action Navy (CLEAN) Contract Number
N62467-04-D-0055, Contract Task Order (CTO) 0030.

Site 41 encompasses approximately 81 wetlands or wetland complexes, both tidal and non-tidal, within
the base boundary of NAS Pensacola. Based on results presented in the Final Site 41 Remedial
Investigation (RI) Report (EnSafe, 2007a), Rl Report Addendum (EnSafe, 2007b), and the Technical
Memorandum (provided in Appendix A) (Tetra Tech, 2010a), the following wetlands were retained for

evaluation in this FS:

e Wetland 3
» Wetland 5A
¢« Wetland 15

» Wetland 18A
» Wetland 18B
»  Wetland 48
» Wetland 64

The other wetiands in Site 41 were not retained because human health or ecological risk drivers were not
identified at these sites in either the RI or the Technical Memorandum. This FS establishes Remedial
Action Objectives (RAOs) and Preliminary Remediation Goals (PRGs); screens remedial technologies;
and assembles, evaluates, and compares remedial alternatives for contaminated sediment at these

seven retained Site 41 wetlands.
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For the purpose of organization within this FS, the wetlands within OU 16 have been grouped based on

geographic location. Wetlands 3, 15, 18A, and 18B are all located within the vicinity of NAS Pensacola’s

OU 1 (Site 1) landfill. Wetland 5A and Wetiand 64 are associated within NAS Pensacola’'s QU 2.

Wetland 5A is located to the east of the A. C. Read Golf Course, and Wetland 64 is an approximately

41-acre area on the eastern shore of the upstream side of the NAS Pensacola Yacht Basin, which is in

the northeastern quadrant of the base. The remaining wetiand being evaluated is Wetland 48.

Wetland 48 is in a mostly undeveloped portion of NAS Pensacola, north of Radford Boulevard, and south
of the NAS Pensacola Fuel Farm.

This FS Report has been arganized with the intent of meeting the general format requirements specified
in the United States Environmental Protection Agency (USEPA) RIFS Guidance Document
(USEPA, 1988) and contains the following five sections:

Section 1.0, Introduction, summarizes the purpose of the report, provides site background

information, summarizes the findings of the R, and provides the report outline.

» Section 2.0, Remedial Action Obijectives and General Response Actions, presents the RAOs,

identifies Applicable or Relevant and Appropriate Requirements {ARARs), develops groundwater
cleanup goals for chemicals of concern (COCs) and associated General Response Actions (GRAs),

and provides estimates of the volumes of contaminated sediment to be remediated.

= Section_3.0, Screening of Remediation Technologies and Process Options, provides a two-tiered

screening of potentially applicable sediment remediation technologies and identifies the technologies

that were assembled into remedial alternatives.

s Section 4.0, Assembly and Detailed Analysis of Remedial Alternatives, assembles the remedial

technologies retained from the Section 3.0 screening process into multiple sediment remedial
alternatives, describes these alternatives, and performs a detailed analysis of these alternatives in
accordance with seven of the nine Comprehensive Environmental Response, Compensation, and
Liabitity Act (CERCLA) evaluation criteria.

o Section 5.0, Comparative Analysis of Remedial Alternatives, compares the sediment remedial
alternatives on a criterion-by-criterion basis, for each of the seven CERCLA analysis criteria used in

Section 4.0.
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Appendix A contains the Technical Memorandum, Appendix B contains contaminant mass calculations,
Appendix C contains the sustainable remediation evaluations, Appendix D contains the sediment

excavation calculations, and Appendix E contains the Preliminary Data Report for Wetland 64.

1.2 OPERABLE UNIT 1 (SITE 1) SANITARY LANDFILL

Site 1 is an approximately 85-acre inactive sanitary landfill. Wetlands associated with Site 1 include 1, 3,
4D, 15, 16, 17, 1BA, and 18B. Human health or ecological risk drivers were not identified at Wetlands 1,
4D, 16, or 17; therefore, these wetlands are not discussed further in this FS. The landfill was used from
the early 1950’s until 1976 for disposal of solid and industrial waste generated at NAS Pensacola as well
as outlying Navy installations. The site received various wastes, such as poiychiorinated biphenyis
(PCBs), solvents, pesticides, oils, piating solutions, mercury, asbestos, paint chips and siudge, medical
waste, pressurized cylinders, and household garbage. In addition, a tar pit was found on the western

edge of the landfill and was the subject of a removal action.

The site elevation is from 8 to 20 feet above mean sea level (msl) and is densely vegetated with 15- to
25-foot tall planted pines and natural scrub vegetation. The site is within the north central portion of
NAS Pensacola, approximately % mile east of Forrest Sherman Airfield. The landfill is bordered by an
intand water body (Bayou Grande) to the north, by the A. C. Read Golf Course to the east, and by areas
of natural scrub vegetation to the west and south. Beyond the scrub vegetation, Taylor Road lies
approximately 200 feet south of the site. Developed areas immediately north of the landfill include a Boy

Scout camp, a nature trail, an NAS Pensacola picnic area, and recreational Buildings 3553 and 3487.

Because soil is highly permeable at the site, the potential for substantial contamination transfer via
surface water flow is limited. Two intermittent creeks lie within wetlands outside the iandfill. One creek,
approximately 50 to 100 feet east of the landfill's centrai portion (depending upon precipitation amounts),
channels flow northeastward 1o a beaver pond (Wetland 3). The other originates approximately 500 feet
west of the landfill's central portion and channels flow northwestward to Bayou Grande. Neither has been
observed to receive direct surface water runoff from the landfill; it appears that they are fed by
groundwater seepage when the water table is high. A dry stream bed is in the site’s northern portion,
immediately south and leading to Bayou Grande Pond. Surface water was not observed in this stream
bed during the Ri.
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Buried waste in the landfill has been characterized in the Rl as containing detectable concentrations of
the analyzed parameters including inorganics, volatiles, semivolatiles, pesticides, and PCBs. The
concentrations of target analytes in surface soil outside the landfil boundary appear to be similar to
background. Subsurface soil within the boundary appears to have been impacted by landfill activities,
thus resulting in the presence of inorganic and organic constituents at concentrations exceeding

screening and regulatory criteria.

1.2.1 Shallow and Intermediate Groundwater

Groundwater in the surficial zone at Site 1 flows in an overall northward direction during both low and high
tide, with components of flow to the north-northwest, northwest, and northeast toward Bayou Grande and
other surface water features. This flow pattern generally mimics site topography, which is characteristic

of unconfined surficial aquifers with high transmissivities.

The groundwater in the aquifer beneath Site 1 has been classified by the USEPA and the Florida
Department of Environmental Protection (FDEP) as Class A and G-2, a potential source of drinking
water (EnSafe, 2007a). The nature and extent of landfill-impacted groundwater have been evaiuated on
site. Inorganic and organic constituents are present in the surficial zone (shallow and intermediate well
depths) beneath the site. Groundwater analytical resuits from 1993 and 1994 indicate that the 1993
analytical results were adversely affected (biased) by sample turbidity. The 1993 samples were collected
with Teflon bailers, while the 1994 samples were collected with quiescent sampling techniques. Based
on 1994 analytical results, groundwater quality impacts by inorganics to the shallow and intermediate
aquifer zones appear to be limited to the site's center, along the landfill's eastern, westemn, and
northwestern boundaries. Except for aluminum, iron, and manganese [indicated by background data to
naturally occur at elevated (exceed regulatory standards) concentrations], inorganic concentrations

exceeding reguiatory standards are generally limited to areas within and around the landfili perimeter.

Organic constituents have consistently been detected above regulatory standards in Site 1 surficial
groundwater samples. Consistent with the distribution of elevated inorganics, the highest organic
concentrations were detected in groundwater samples collected at the site’s center and along the eastern
and western boundaries. Organic constituents extend downgradient from the landfill to areas along
Bayou Grande's coastline, adjacent wetlands, and east-northeast beneath the golf course. Elevated
inorganic or organic concentrations (except for a single pesticide concentration) were not detected in
groundwater samples collected from the most downgradient monitoring well across the golf course
opposite the landfill. This indicates that the organic constituents in groundwater that have migrated
east-northeast from the landfill are limited to the area beneath the adjacent golf course. As with
inorganics, organic constituent concenfrations exceeding regulatory standards appear to be limited to

areas within and around the landfill's perimeter.
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The wetlands associated with Site 1 include Wetlands 1, 3, 4D, 15, 16, 17, 18A, and 18B. Wetlands 1,
4D, 16, and 17 were not retained for evaluation of remedial alternatives in this FS because human and

ecological COCs were not identified for sediment

Figure 1-1 shows the location of the wetlands on a United States Geological Survey (USGS) 7.5-minute
topographical map, and Figure 1-2 shows the wetland locations in relation to other facility features on a

topographic map. Figure 1-3 shows Wetlands 3, 15, 18A, and 18B locations in relation to Site 1.

1.2.2 Wetland 3

Wetland 3 is located in the northern centrai portion of NAS Pensacola, west of the A. C. Read Golf
Course and east of Site 1. This area is an old beaver pond that is a palustrine system with the
predominant vegetation being scrub shrub emergent. Currently, the wetland consists of a highly
vegetated emergent area characterized by sweet bay magnolias (Magnolia virginian), cattails (Typha
latifolia), and saw grass (C/adium jamaicense). A shallow sheet flow of clear water drains from the
southwest to the northeast through a culvert, which runs under John Tower Road, and beneath a
golf course fairway into Wetland 4D, which empties into Bayou Grande. The open water portion of the

wetland ranges from 0 to about 3 feet in depth and from 3 to 500 feet in width.

1.2.3 Wetland 15

Wetland 15 is on the shore of Bayou Grande, just northeast of Site 1, between Wetland 4D and the
NAS Pensacola Picnic Ground. This wetland is bordered by the A. C. Read Golf Course to the south,
east, and west, and Bayou Grande to the north. Wetland 15 is fed from the south by surface water runoff
from the area of the golf course and from the north by tidal influences from Bayou Grande. Site 1

groundwater also flows toward this wetland.

Wetland 15 is an estuarine emergent system, with predominantly black needle rush (Juncus romerianus).
Wetland 15 generally flows north into Bayou Grande through a drainage channel aBout 3 feet wide. The
open water portion of the wetland ranges from 1 to about 3 feet in depth and has a maximum width of
about 300 feet. Sediment in the wetland is highly organic, with total organic carbon (TOC) up to
40 percent.

1.24 Wetland 18

Wetland 18 is located adjacent to the eastérn shore of Redoubt Bayou, which is along the

northern shoreline of Bayou Grande, situated at the midpoint of NAS Pensacola. Wetland 18 is
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influenced by Site 1 due to its proximity to that area. Wetland 18 is divided into two parts, A and B.
Wetland 18A is classified as a palustrine emergent system, and Wetland 18B is classified as an estuarine
emergent system. Wetland 18A is fed by groundwater seeps from Site 1 to the east and is a long narrow
finger-shaped wetland running east to west. Wetland 18A, which is no deeper than a foot, and has a
maximum width of 2 feet, transitions to Wetland 18B via a stream, approximately 2-feet wide, and located
to the west. Wetland 18B is at the mouth of Wetland 18 and Redoubt Bayou and ranges from 1 foot to
8 feet deep, with a maximum width of 50 feet. Redoubt Bayou borders Wetlands 18A and 18B to the
west, and Site 1 borders the wetlands to the east. This entire system is very shallow with occasional tidal

surface flow and receives freshwater from a smali surface water drainage pattern.

1.25 Ecological Risk Assessment (ERA)

The Site 41 wetlands were evaluated collectively to help determine where the highest probabilities of
unacceptable ecological risk may occur and whether the risk is likely to be related to exposure from Site 1
at NAS Pensacola. For Site 41 wetlands, the tools that were used to evaluate risk on an OU-wide basis

include the following:

s Food-Chain Models (FCMs): Many of the upper-level predators likely to be present within
Site 41 wetlands could be exposed to contaminants of potential concern (COPCs) from more than

one wetland. To evaluate this scenario, food-chain models were conducted on an OQU-wide basis.

+ Effects Range Mean (ERM) Quotients: This methodology is an effective way to pinpoint areas of
potential excess risk from a mixture of COPCs. It is also useful in identifying locations most likely to

be impacted by direct toxicity.

= Base-wide Total Dichlorodiphenyitrichioroethane (DDT)-Level Comparison: A base-wide
screening level for total DDT was established at NAS Pensacola, and the DDT concentrations for

each wetland were compared to the base-wide screening level.

e TOC-Normalized Polynuclear Aromatic Hydrocarbon (PAH) Concentrations: PAHs are
widespread across NAS Pensacola, have been evaluated for each wetland based on their potential

for adverse ecological effects, and are also considered the wetland-specific TOC.

» TOC-Normalized Volatile Organic Compound (VOC) Concentrations: The article Technical Basis
for Narcotic Chemicals and PAH Criteria. Il Mixtures and Sediments (Di Toro, J. M. and
J. A. McGrath, 2000) explains how TOC-normalized VOC concentrations in sediment can be
compared to Equilibrium Partitioning Quotient (EqP) Sediment Quality Guideline (SQGs) to develop

Hazard Quotients (HQs) for evaluation of potential sediment toxicity. Since wetiand-specific TOC is
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available for this site, each Di Toro SQG is normalized based on the amount of organic carbon
present at each location (rather than 1% as in the original methodology). At wetlands where TOC is
not available for each sample location, the lowest TOC measured in that wetland was used as a

conservative surrogate.

1.2.6 QU 1 Food-Chain Modeling

To evaluate the potential for risk to upper-trophic-level receptors that forage within the wetlands

surrounding OU 1, FCMs were prepared. The wetlands in this evaluation include the following:

o Wetland 1

o Wetland 3*

» Wetland 4D
o \Wetland 15

» Wetland 16"
s  Wetland 17

« Wetland 18A and 18B*

Those wetlands with an asterisk were resampled and evaluated using the original Phase Il Rl data and
the Phase il Rl data. During the Phase llI R, fish tissue was collected at Wetland 18B and was included

in the FCMs. FCMs were evaluated for three assessment endpoints as described below.
The following constituents were evaluated in the FCMs:

Pesticides [total hexachlorocyciohexane (BHC), total DDT, total chlordane, total endrin, and dieldrin]

e Total PCBs
e« Mercury

1.2.8.1 Assessment Endpoint 1 — Heaith and Viability of Piscivorous Bird Communities that
Forage in OU 1 Wetlands

Phase || Rl Evaluation

The Phase il Rl data indicated estimated daily doses of mercury and total DDT generate HQs greater
than 1. Based on this exposure, there is some potential for unacceptable risk to piscivorous hird

communities that feed exclusively from wetlands within Site 1. The daily dose for piscivorous birds was
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calculated, using the site-specific sediment and surface water concentrations and an estimated prey

concentration based on literature Biota Sediment Accumulation Factor (BSAF).

Total DDT HQs for piscivorous birds ranged from 9.68 [maximum detected concentration / no observed
adverse effects level (NOAEL)] to less than 1 [average concentration/lowest observed adverse effects
level (LOAEL)]. The maximum detected concentration of total DDT [2.4 milligram per kilogram (mg/kg)]
was detected in Wetland 18A at sample location 041M18A101. Total DDT was detected in each of the
Site 1 wetlands, except for Wetiand 17. The two highest detected concentrations of total DDT were both
located in Wetland 18 (2.4 mg/kg at 041M18A101 and 2.1 mg/kg at 041M18B101). Wetland 18 was
selected as a wetland for sampling during Phase lll RI. During this round of sampling, fish tissue was
collected from location 041M18B101 to evaluate the site-specific bioaccumulation of constituents

detected in sediments.

None of the other constituents generated FCM HQs greater than 1 based on estimated exposure to

piscivorous birds.

Phase {ll Rl Evaluation

During the Phase {li Rl, sediment and surface water sampling was conducted along with fish tissue
collection. Wetlands 3, 16, and 18B were resampled, and forage fish were collected at Wetland 18B.
The site-specific tissue data replaced the estimates used in the Phase il RI FCMs. Using the site-specific

data collected during the Phase ili R, none of the constituents generated FCM HQs greater than 1.

1.2.8.2 Assessment Endpoint 2 — Health and Viability of Piscivorous Mammal Communities
that Forage in OU 1 Wetland

Phase |l Rl Evaluation

The Phase li Ri data indicate concentrations of mercury generate HQs greater than 1 based on an
estimated daily dose. Based on this exposure, there is some potential for unacceptable risk to
piscivorous bird communities that feed exclusively from wetlands within OU 1. The daily dose for
piscivorous birds was calculated, using the site-specific sediment and surface water concentrations and

an estimated prey concentration based on literature BSAFs.

The mercury HQs for piscivorous mammals exceeds 1 and indicates the potential for unacceptabie risk.
Mercury HQs range from 451 (maximum detected concentration/NOAEL) to 0.17
(average concentration/LOAEL). Mercury was detected in Wetlands 1, 4D, and 16, with the maximum

concentration detected in Wetland 16 (0.41 mg/kg at sample location 041M16020A). Dieldrin generated
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a HQ of 1.2 (maximum detected concentration/NOAEL) and 0.005 (average concentration/LOAEL). The
maximum sediment concentration of dieldrin was detected at Wetland 1A. None of the other constituents

generated an HQ greater than 1 for piscivorous mammals within OU 1.

Phase lli Rl Evaluation

The Phase i Rl indicates that mercury was detected in three of the four sediment samples coliected, with
the maximum detected concentration of (0.1 mg/kg in Wetland 3 (041M030201). The fish tissue collected
in Phase HI Rl was not analyzed for mercury. Therefore, fish tissue samples collected in the area of
Wetland 18B for the Site 40, Bayou Grande, Ri (EnSafe, 1999) have been used to fill this data gap. None

of the COPCs generated any FCM HQs greater than 1 for piscivorous mammals.

1.2.83 Assessment Endpoint 3 — Health and Viability of Predatory Fish Communities that
Forage in OU 1 Wetland

This assessment endpoint was evaluated using the Evans and Engels FCM for mercury. Using the
Phase Il Ri sediment concentrations, this model generated HQs for mercury ranging from 7.02 (maximum
detected concentration/NOAEL) to 1.88 (average concentration/LOAEL), indicating the potential for
unacceptable risk to predatory fish.

Mercury concentrations identified from the Phase [l Rl sampling event were used in the FCMs. The
mercury HQs for OU 1 wetlands range from 1.31 to 0.37 indicating that the maximum detected
concentration poses an unacceptable risk to ecological receptors. Based on the FCM results using the
most recent data, the maximum detected concentration location is the only sample that posed an

unacceptable risk to predatory fish.

FCM Summary for QU 1

Based on the site-specific biota tissue sampling conducted at Wetiands 3, 16, and 18B, the assessment
endpoint identified with the potential for risk was predatory fish. The maximum NOAEL HQ for this
endpoint was 1.37, and the maximum LOAEL HQ is 0.65 assuming that the exposure occurred at the
location of the maximum concentrations. Evaluating exposure at the average concentration measured in
the OU 1 wetlands generates a NOAEL HQ of only 0.74.

1.2.9 Mean ERM Quotients

Sample locations in Wetlands 1B, 4D, 15, 16, and 18A were identified in the Phase [i Rl as likely to have

contaminants in sediment that cause adverse affects to benthic invertebrates. The primary constituents
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exceeding individual ERM criteria included total DDT (and daughter products) within each wetland,
cadmium (limited to Wetland 3), and several others only detected once (lead and PCBs). After the Phase
il RI sampling was completed, however, reductions of constituent concentrations resulted in the wetlands
being considered to have uncertainty regarding adverse effects because average survival approximates
the critical threshold of 80 percent. Although several ERM exceedances are noted in the Phase !l RI
samples, only one constituent, total DDT, exceeded its ERM at one Phase |l Rl sampling location.
These results indicate direct toxicity resulting from exposure to Site 1 wetland sediments is not likely

{although it is possible) at the Phase Ill Rl sampling locations.

The Phase |l data indicates that the constituent most frequently exceeding its ERM was total DDT (and its
daughter products). Cadmium also exceeded its ERM in a Phase |l Ri sediment sample at 1 of
10 locations. Of the four sample locations selected for sediment toxicity testing in Wetlands 3, 16, and
18B during the Phase il Rl (41M030201, 41M030701, 41M160301, and 41M18B101) the only statistically
significant toxic effect observed was for Wetland 3 at sample location 41M030701. The two constituents
that generated the highest screening and refinement HQs in Wetland 3 were cadmium (9.3 mg/kg) and
total DDT [69.3 microgram per kilogram (pg/kg)]. Wetland 3 was the only Site 1 wetland with cadmium at

concentrations that had screening HQs greater than 1.

1.2.10 Base-wide Total DDT Levels

During the Phase I Rl sampling, Wetlands 3, 4D, 15, 18A, and 18B had at least one sampie exceeding
the base-wide total DDT level. Because the Phase Il RI sampling was not focused on total DDT resuits,
many of these exceedances were not resampled. Of the OU 1 iocations that were resampied during the

Phase lli Rl, the only location sampled exceeding the base-wide level was in Wetland 18B.

1.2.11 TOC-Normalized PAH Concentrations

The Phase Ii R sampling resuits indicate that the only wetlands with locations exceeding the Swartz
Threshold Effects Concentration (TEC) were at Wetlands 1B (two locations) and 4D (one location). None
of the locations exceeded the Swarlz Extreme Effects Concentration (EEC), which indicates a virtual
certainty of adverse effects. The Phase Ilf Rl sampling event resuits indicate that only Wetfand 16 had a
sample location exceeding the Swartz TEC. No statistically significant differences were observed when
compared to the control for the site-specific toxicity testing conducted for Wetland 16 at sample location -
041M1603.
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1.2.12 TOC-Normalized VOC Concentrations

None of the Site 1 VOC detections had an HQ greater than 1.

1.2.13 QU1 Conclusions

Using the lines of evidence provided for the ERA, unacceptable risk was identified for direct toxicity to
benthic invertebrates at Wetland 3. Because of the significantly different analytical results between the
Phase it and 1l Ris and the limited number of samples coliected during the Phase Il RI, the Navy is also

evaluating remedial aiternatives for Wetlands 15 and 18A based on the Phase Il Rl resuits.

1.3 OPERABLE UNIT 2 AND ASSOCIATED WETLANDS

QU 2 is located in the northeastern portion of the base and is roughly 300 acres. QU 2 includes Sites 11
(North Chevalier Disposal Area), 12 (Scrap Bins), 25 (Radium Spill Area), 26 (Supply Department Outside
Storage Area), 27 (Radium Dial Shop), and 30 (Building 649 Complex). The QU 2 investigation also
included a portion of the former industrial waste water treatment plant (IWTP) sewer line serving the OU 2
area. The Site 41 wetlands associated with OU 2 include Wetlands 5A, 5B, 6, and 64. Wetlands 5B and
6 were not retained for evaluation of remedial alternatives in this FS because human and ecological
COPCs were not identified for sediment. For continuity in discussing descriptions of the OU 2 wetlands,

they have been included in this discussion. Figure 1-4 shows the locations of Wetland 5A and 64.

1.3.1 Wetland 5

Wetland 5, a wooded area within the developed portion of NAS Pensacola, is flanked to the west by the
A. C. Read Golf Course, to the north by the former Naval Aviation Depot (NADEP) Dynamic Components
Division {Building 649 Complex) and other buildings formerly used by NADEP, and to the south by
Taylor Road. Wetland 5 is divided into two parts, 5A and 5B. Wetland 5A is a palustrine forested system,

and Wetland 5B is a palustrine emergent system.

Wetland 5A (roughly 1.3 acres) is connected to Wetland 5B (1.2 acres) by a culvert, which runs under
Murray Road. Wetland 5A is bordered by Murray Road to the east, the golf course to the west, and
buildings to the north and south. A 200 to 300 foot vegetative buffer surrounding this area likely offers
habitat to various species. The open water portion of the wetland ranges from 0 to 3 feet in depth and

varies from 80 to 150 feet in width.

Little history is available concerning the origins of Wetland 5A, which is several decades old and likely

began as a man made feature (a borrow pit). It served as a drainage pathway as early as the 1930’s and
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reportedly contained a saw mill during the 1840s. A 1938 map of the base labeled Wetland 5 as an “open
ditch”. In recent years, beaver dams constructed at the downstream end of Wetland 5A raised the water
level In the basin containing this wetland, facilitating sedimentation and the emergence of a marsh. After
a faulty valve in a nearby potable water storage tank was repaired in 1994, the water level in Wetland 5A
has significantly receded. Previously, several thousand gallons of potable water per day accidenially
discharged from this tank into Wettand 5A via an overflow pipeline Wetland 5A continues to serve as a
storm water conduit. NAS Pensacola Storm Drainage Map 1276312 shows three outfalls in Wetland S5A
Qutfall T discharges storm water from the Bachelor Officers’ Quarters area to the south. Qutfall V and an
unnamed outfall discharge storm water from the former Building 848 Complex. Wetland 5A drains via
Wetland 5B into Wetland 6, which empties into the NAS Pensacola Yacht Basin (Wetland 64).

Typical vegetation found in Wetland 5A consists of hardwoods, such as oaks and sweet bay magnolias.

Wetland 5B resembles and functions as a drainage ditch. It receives storm water from Wetland 5A and
drains eastward into Wetland 6. NAS Pensacola Storm Drainage Map 1276812 shows one outfall in
Wetland 5B, which discharges storm water from the Building 3220 area Vegetation in Wetland 5B
includes cattails (Typha latifolia) and other emergent plants. Routine maintenance of the ditch includes

removal of vegetation, debris, and sediment to allow for storm water flow.

QU 2 sites with the greatest potential to impact Wetland 5 include Stte 30 and portions of the IWTP sewer
line. Buildings 642 and 755 (Site 30) are north and upgradient of Wetland 5, and are separated by a service
road, drniveway, and a parking lot Building 642 was used from the 1940s to the 1950s as a tin-cadmium
plating operation. Fifteen aboveground tanks near Building 649, ranging from 200 to 500 gallons, contained
solutions of tin, cadmium, and cyanide Additionally, a 250-gallon tank stored 1,1,1-trichloroethylene (TCE).
The contents of these tanks reportedly were dumped monthly into a "ditch” east of the building Based on
current topography and historical data, this "ditch” was either the wetland itself or the wetland was directly fed
by the ditch During the 1960's and 1970's, the 15 tanks stored phosphoric acid, caustics,
potassium permanganate, degreasers, and chromate solutions, which were also periodically drained into the
"ditch" According to historical data, the concentrated cyanide solutions were placed into a tank truck,
transported ic the Building 709 plating shop, and disposed of in the sanitary sewer. Plating operations in
Building 649 ceased in the 1970's

Building 755 also operated as a plating shop during the 1960s and 1970s It had approximately
50 aboveground tanks ranging from 50 to 200 gallons in volume and containing plating solutions of
nickel, silver, lead, tin, chromium, and other metals These tanks were also reportedly periodically drained
inta the "ditch” east of Building 649. Building 755 plating operations ceased in the 1970s (EnSafe, 1997)
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The IWTP sewer line in the OU 2 area was investigated in conjunction with OU 2. The sewer line runs
from the OU 2 area along Wetlands 5 and 6 to the IWTP (OU 10). The wastewater treatment plant,
originally buiit in 1948, was replaced in 1971 with a modern plant that could accept industrial wastes.
Most facilities discharging to the sewer did so without any pretreatment or waste segregation. The waste
stream has included paint strippers, heavy metals, pesticides, radioactive wastes, fuels, cyanide waste,
and waste oil (NEESA, 1983). Beginning in 1973, the Naval Air Rework Facifity operations discharged to
the sewer instead of to Pensacola Bay. The IWTP sewer line consisted of vitreous clay and cast-iron

piping both installed before and after 1971.

1.3.2 Wetland 6

Wetland 6 is a drainage ditch that originates at the parade grounds north of the NAS Chapel and drains to
the north into Wetland 7 and Wetland 64 (the Wetland 64 complex). Some of the Wetland 6 ditch banks
and bottom are hned with concrete tile plates to prevent erosion and stabilize the channel Wetland 6
receives surface water from Wetland 5 and the area assoclaied with the former Chevalier Field area [now
Naval Air Technical Training Center (NATTC)] Wetland 6 1s a palustrine wetland with open water.
This wetland is bound by mowed grass buildings, or isolated areas of highly disturbed vegetation.
The ditch portion of Wetland 6 s no deeper than about 3 feet and has a maximum width of about 3 to
5 feet Wetland 6 eventually drains into the Yacht Basin, (Wetland 64 complex) The Wetland 64 complex
is tidally influenced Routine maintenance of the ditch includes removal of vegetation, debris, and

sediment to allow for storm water flow.

IR Sites with the greatest potential to have impacted Wetland 6 included Sites 12 and 30 of OU 2, OU 6
(Sites 9, 29, and 34), and Sites 10 and 36. These sites are adjacent or near to this wetland. OU 6,
Site 10 and Site 36 were approved for no further action Potential impacts from OU 2 media are

discussed in Section 1 3.4

1.3.3 Wetland 64

Wetland 64 1s an approximately 41-acre area on the eastern shore of the upstream side of ihe
NAS Pensacola Yacht Basin, which is in the northeastern quadrant of the base. For the Site 41 RI, the
Wetland 64 complex investigation incorporated several areas surrounding NAS Pensacola Yacht Basin:
the southeast shore of the Yacht Basin, the open water area of the Yacht Basin, and adjacent Wetlands 7
and 8 The open water portion of the Wetland 64 complex is approximately 20 acres in size, ranging from
about 2 to 15 feet in depth, and is 600 to 900 feet wide. The turning basin area in the open water portion
is routinely dredged. Dredged material is deposited on Magazine Point on the east side of the Yacht
Basin Adjacent Wetland 7 encompasses the downstream end of a storm water conduit (Wetland 6) that

drains into the Yacht Basin (Wetland 64 complex) Wetland 6 drains storm water runoff from the area

TtNUS/TAL-10-131-0390-6 3 1-17 CTO 0030



Rev. 1

12/29/10

directly around NATTC and the NAS Chapel The NATTC was previously the Naval Aviation Depot or

NADEP. Wetlands 5A and 5B contribute additional discharge to Wetland 6, which ultimately discharges
into the Wetland 64 complex.

Adjacent Wetland 8 includes the western shore of Magazine Point. The western shore of the Yacht Basin
also contains the NAS Pensacola Yacht Club and marina. A concrete seawall exists along the shoreline
of the marina, from which several docks housing numerous boats extend into the Yacht Basin.
The western shore of the Yacht Basin also contains buildings, a paved parking area, a fenced area for

boat storage, and road access. The eastern bank of the Yacht Basin remains relatively undisturbed.

Evaluation of maps and aerial photography from 1939 and 1951 reveal the Wetland 64 area was
once approximately one-third larger than the current area. Sometime after 1939, approximately 15 acres
in the southwest portion (the area now encompassing IR Site 11, North Chevalier Disposal Site), and
approximately 10 acres along the western side (the area now containing the building and parking areas
associated with the Yacht Basin), were filled; apparently coincident with the construction of the marina.
The filled area along Site 11 constricts the width of the open water portion of Wetland 64 to approximately

8 to 10 feet from where Wetland 6 discharges into this water bedy to the southern end of the marina

IR sites potentially affecting Wetland 64 include Site 10, OU 2 (Sites 11, 12, and 30), and OU 6 (Sites 9,
29, and 34) OU 6 and Site 10 were approved for no further action. Potential impacts from OU 2 media

are discussed in Section 134

1.3.4 Potential Impacts from Qperable Unit 2 Media to Wetlands 5, 6, and 64

Environmental investigations at OU 2 began in 1976 with an investigation of radium contamination in the
sewer lines at Site 27 (NEESA, 1983) Four additional investigations were conducted during the next
15 years In 1991 and 1992, as part of the Navy's IR Program, contamination assessments were
conducted at 22 sites, including the six OU 2 sites. At Site 11, metals, totals recoverable petroleum
hydrocarbons (TRPH), VOCs, PAHs, and phenol were detected in unsaturated soif. At Site 30, metals,
TRPH, PAHs, phenols, and VOCs were detected in surface water, groundwater, and soil  Similar

compounds were detected at the other four OU 2 sites.

Five other investigations that took place from 1992 to 1997 are described in the Rl report. The
conclusions of the Rl were that the contaminants within QU 2 appear to be limited to the surface and
subsurface soils, the surficial aquifer, and groundwater to surface water discharge and OU 2 wetlands,

where point-source and non-point source storm water discharge, were found to oceur (EnSafe, 1997).
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The human health risk assessment (HHRA) that was undertaken for the OU 2 wetlands as part of the
Site 41 RI included evaluations for the trespasser, the maintenance worker, and fisherman The results
demonstrated that the COCs did not present an unacceptable risk to human receptors at the OU 2

wetlands.

In 2005, an QU 2 Rl Addendum (EnSafe, 2005) provided an update for the five-plus vear oid Rl data
Based on the information collected for the addendum, groundwater associated with Sites 11 and 30
appears to have impacted Wetlands 5A, 6, and 7 and contains VOCs, SVOCs, pesticides, and metals at
concentrations that exceed their Groundwater Cleanup Target Levels (GCTLs). The updated data were

used {o support the preparation of a FS.

The Space and Naval Warfare Systems (SPAWAR) Center conducted a Sediment Ecosystem
Assessment Protocol (SEAP), integrated assessment for contaminated sediment at Wetland 64 in 2008,
The study focused on Wetland 64 based on the previous remedial investigation that revealed metals,
PAHs, PCBs, DDTs, and VOCs to be of potential ecological risk, particularly at the south end of the water
body Primary components of the study included a groundwater discharge zone assessment for Ol 2

Site 11 and an integrated in-situ sediment assessment at four focus stations in Wetland 64

The groundwater discharge was assessed using the Trident and UltraSeep systems Potential discharge
zones were mapped using the Trident conductivity/temperature probe Trident sensor readings were
taken at 3 Rt below the sediment surface Areas of potential discharge were identified based on low
subsurface conductivity In general, the groundwater discharge zone evaluation revealed shoreline areas
with evidence of groundwater discharge which was quantified at one location with a mean rate of about
1 centimeter per day Laboratory analysis of groundwater discharge samples indicated that VOCs were
not present but, trace levels of naphthalene and 1,2,4-trichlorobenzene were detected at one sample
location. Porewater discharge samples collected at the sediment water interface indicated only chromium
and nickel exceeded reporting limits at one location and nickel at separate location. PAHSs did not exceed
the reporting limits at any stations and DDE and DDD were measured slightly exceeding reporting limits
at one sample location. The Pretiminary Data Report for Wetland 64: Groundwater Discharge Zone &

Integrated [n Situ Sediment Assessments is provided in Appendix E

The integrated in-situ sediment assessment utilized a range of new and emerging technologies together
with traditional measures to charactenze exposure, uptake and response at four stations in Wetland 64.
The stations were selected to represent a gradient of contamination primarily based on histarical data
from the remedial investigation at the site. Analytical results for sediment samples confirmed the
expected concentration gradient. The sediment assessment reflected areas with low to moderate

chemical loading in the bulk sediment with limited bioavailability, uptake, or response. Although bulk
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concentrations in sediment sometimes exceeded the screening benchmarks, other measures of exposure
including porewater, discharge water, interface water and passive samplers generally indicate a lack of
mobility and bioavailability. This was supported by the lack or limited uptake in tissues of exposed
organisms, and the general absence of toxicity in either laboratory or in-situ exposed organisms. Based
on the investigation, SPAWAR stated that toxicity identification evaluations (TIE) should provide a better

understanding of the low survival rates observed at one sample location.

Remedial alternatives were evaluated in the OU 2 FS and the selected remedies were presented in the
OU 2 Proposed Plan {PP) and Record of Decision (ROD). The soil remedy selected for OU 2 was
Excavation and Off-site Disposal with Land Use Controls (LUCs). The groundwater remedy selected for
OU 2 was monitored natural attenuation with LUCs. Although groundwater discharge to the wetlands has
not been observed or is expected, an investigation is planned to assess the groundwater to surface water
interface at Wetlands 5A, 5B, and 7 (Tetra Tech, 2010B) The investigation will focus on the groundwater
vertical flow gradient and the discharge of groundwater to surface water The purpose of the investigation
15 to determine the groundwater flow path of contaminants associated with Sites 11 and 30 and to
determine If alternative GCTLs may be established in accordance with Chapter 62-780, Florida
Administrative Code (F.A C.) for the OJ 2 groundwater monitering program based on the absence of

adverse affects to the surface water in the wetlands hydraulically downgradient of the two sites

1.3.5 Ecological Risk Assessment

The OU 2 wetlands were evaluated collectively in the S te 41 RI to assess where ihe highest probabilities
of unacceptable risk may occur and whether that nsk is likely to be related to exposure from IR sites at
NAS Pensacola In the case of OU 2, the tools that were used to evaluate ecological risk on an OU-wide

basis were presented in Section 1.2 9.

1.3.6 OU 2 Food-Chain Modeling

To evaluate the potential for risk to upper-trophic-level receptors that forage within the wetlands

surrounding QU 2 — food-chain models were completed The wetlands in this evaluation include

« Wetland 5A*
e Wetland 5B*
e Wetland 6

» Wetland 64*
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Those wetlands with an asterisk were resampled and are evaluated using both the original Phase Il RI
data as well as the Phase lll Rl data. During the Phase Ill Rl (September 1897) and later in 2001, fish
fissue was collected at Wetland 64 and was included in the food-chain models. Food chamn models were
evaluated for three assessment endpoints as described below. The following constituents were

evaluated in these food-chain models:

o Pesticides (total BHCs, total DDT, total chlordane, and total endrin)
¢ Total PCBs
o  Mercury

1.3.6.1 Assessment Endpoint 1 — Health and Viability of Piscivorous Bird Communities that
Forage in OU 2 Wetlands

Phase |l Rl Evaluation

The Phase |l Rl data indicated that concentrations of mercury generate HQs greater than 1 based on an
estimated daily dose Tissue was not collected during the Phase 1l Rl, so this daily dose was estimated
using literature-based BSAFs to estimate prey concentrations using OU 2 sediment concentrations The
only exposure concentration that generated an HQ greater than 1 was the maximum total DDT
concentration (maximum detected concentration/NOAEL HQ = 1.58). This sample (041M60101) was
located at Wetland 6 Based on these estimated mercury exposure concentrations there is a potential for
unacceptable risk to the piscivorous bird communities foraging in OU 2 wetlands This Phase Il Rl data

was the basis for the Phase |ll Rl and later sampling events.

Phase Il Rl Evaluation

Using the data coflected during the Phase !l RI 2001 and 2004 events, constituents evaluated in the
FCM did not have unacceptable levels via bioaccumulation through the food web. In 2001, fish tissue
samples were collected from seven locations in Wetland 64 and analyzed for full anaiytical scans
(including mercury). These tissue concentration results were used in the OU 2 food-chain modeils to

replace the BSAF-derived prey concentrations used in the Phase Il RI,
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1.3.6.2 Assessment Endpoint 2 — Health and Viability of Piscivorous Mammal Communities
that Forage in OU 2 Wetlands

Phase || Rl Evaluation

The Phase 1l RI data indicated that concentrations of mercury and PCBs generate HQs greater than 1
based on a maximum estimated daily dose. This daily dose is based on site-specific sediment and
surface water concentrations and literature-based BSAFs for tissue concentrations. Using the maximum
detected concentration for mercury exposure, the NOAEL HQs exceeded 1 (HQs=3.47), the other HQs
were less than 1. The maximum detected mercury concentration in sediment was detected at Wetland
5A. The maximum detected concentration for PCB exposure had a NOAEL HQ of 2.8 and a LOAEL HQ
of 1.4. PCBs were detected in each of the OU 2 wetlands, with the maximum detected concentration at
Wetland 64, sediment sample 04 1M640301. None of the other constituent had a FCM HQ greater than 1.

Phase il Rl Evaluation

When the site-specific exposure concentrations were updated using the Phase |ll Rl data (as explained
above), none of the constituents produced an HQ greater than 1 indicating no adverse effects to

piscivorous mammals are expected through accumulation via the food web.

1.3.6.3  Assessment Endpoint 3 — Health and Viability of Predatory Fish Communities that
Forage in OU 2 Wetlands

The Evans and Engels exposure model for mercury was used to evaluate risk to predatory fish

communities. The results are summarized below

Phase Il Rl Evaluation

The Phase Il RI data indicate that concentrations of mercury in the OU 2 wetlands generated HQs greater
than 1 based on estimated concentrations of prey items The HQs generated for OU 2 wetlands ranged
from 17.13 (maximum detected concentrations/NOAEL) to 1 8 (average concentrations/LOAEL). Based
on these estimaied mercury exposure concentrations, there 1s a potential for unacceptable risk to

predatory fish foraging in QU 2 wetlands.

Phase Il Rl Evaluation

Using the data collected during Phase |ll RI 2001 and 2004 events, exposure estimates and the resulting

HQs decreased The HQs generated using these data range from 3 54 {maximum concentrations/
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NOAEL) to 0.64 (average concentrations/LOAEL) for the OU 2 wetlands. The highest mercury
concentrations were detected at three sample locations within Wetland 64. This evaluation replaced the
estimated fish tissue concentrations with site-specific concentrations. However, the majority of the

reduction in HQs results from lower mercury concentrations from the [ater sampling events.

Food-Chain Modeting Summary for QU 2

Based on the site-specific biota tissue sampling, the assessment endpoint identified with the potential for
risk was predatory fish containing mercury at Wetland 64 The HQs generated using these data range
from 3.54 (maximum concentrations/NOAEL) toc 0.64 (average concentrations/LOAEL} for the OU 2

wetlands.

1.3.7 Mean ERM Quotients

Wetlands 5A, 5B, and Wetland 64 contained constituents at numerous sample locations that based on
their mean ERM were likely to cause adverse effects or had a slight possibility of causing adverse effects.
The locations consistently had concentrations of cadmium, chromium and lead that exceed their
respective ERM values. Because these exceedances represent conditions that would be expected to
cause adverse effects on benthic macroinvertebrates, this area was selected for site-specific toxicity
testing. Based on the mean ERM quotient category evaluation, the area adjacent to Site 11 seems to be
an area where constituents have consistently exceeded ERM levels Wetland 5 had high concentrations
of constituents when originally sampled during the Phase Il RI; however, those levels have not been
repeated in two additional rounds of sampling in that wetland As a result, it does not appear that
Wetland 5A is acting as a constant source for Wetlands 5B and 64

The results of the toxicity tests for Wetland 64 showed survival at less than 80 percent for Leptocheirus
(78% survival at 041M640401 and 74% at 041M640601} and statistically significant impacts to growth in
Neanthes (at 041M640501). The results of the site-specific toxicity tests suggest that adverse effects are

likely to occur at the southern portion of Wetland 64.

1.3.8 Base-wide DDT Comparison

Total DDT exceeded its base-wide screening levels at Wetlands 5A, 6, and the southern portion of 64
Although DDT exceeds its base-wide screening level, food-chain madels using site-specific tissue

concentrations did not indicate the levels present in OU 2 are of concern for upper-trophic-level predators.
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139 TOC-Normalized PAHs

None of the sample locations within QU 2 exceeded the Swartz EEC indicating a virtual certainty of
adverse effects from TOC normalized PAHs. However, four focations in Wetland 5A (one during the
Phase Il Rl and three during the Phase lll RI), and three locations in Wetland 64 (in the southern portion
of the wetland) exceeded the Swartz TEC, indicating the potential for adverse effects from PAHs. When
these results were compared to the site-specific toxicity sampling conducted during the Phase Il RI,
statistically significant differences were found at 5A05 and 5A06. Although no statistically significant
differences were identified at Wetland 64, two of the locations (6404 and 6406) had a Leptocheirus
survival of less than 80 percent These results simply indicate that toxicity at these locations could be

driven in part or in whole by PAHs identified in the sediments

1.3.10 TOC-Normalized VOCs

Only one location had a VOC HQ greater than 1 In Wetland 6, the cetectec acetone concentration of
4,000 pg/kg at location 0410608 had a Di Toro HQ of 1.36 (Di Toro, J M and J A.McGrath, 2000)

1.3.11 Conclusions

Using the lines of evidence presented in the Site 41 ERA the areas of primary concern are the southern
portion of Wetland 64 and Wetland 5A Direct toxicity to the benthic community in Wetlands 5A and 64
and uptake of mercury in predatory fish in Wetland 64 were evaluated in this FS. EnSafe (2007a)
recommended No Further Action for Wetlands 5B and 6.

1.4 REMAINING WETLANDS

The wetlands grouped as “Remaining Wetlands” are Wetlands 19 (A and B), 56, 57, 58, W2, 48, and 49,
These wetlands are across the western portion of NAS Pensacola near Forrest Sherman Field

Associated IR sites include

. Site 1 (OU 1) — Sanitary Landfill

) Site 4 — Army Rubble Disposal Area

. Site 5 — Borrow Pit

. Site 8 — Fort Redoubt Rubble Disposal Area
. Site 16 — Brush Disposal Area

) Site 39 (OU 12) — Oak Grove Campground
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Associated petroleum sites include Site 19 (Fuel Farm Pipeline Leak}, Site 37 (Sherman Fieid Fuel Farm
Area) and UST 18 (Crash Crew Training Area}.

1.4.1 Wetland 48

Wetland 48 is the only wetfand in the Remaining Wetlands Group retained for evaluation in the FS.
Wetland 48 is in a mostly undeveloped portion of NAS Pensacola, north of Radford Boulevard, and south

of the NAS Pensacola Fuel Farm (Figure 1-5). It is a thickly vegetated palustrine forested wetland

The IR site potentially affecting Wetland 48 is Site 37. Site 37 (Sherman Field Fuel Farm Area) is located
south of the western end of Forrest Sherman Field. The site consists of an approximately 3.5 acre,
fenced area around the former fuel farm including four cut-and-cover storage tanks (Tank Numbers 1884,
1886, 1887, and 1888} The petroleum storage tank system was installed in 1845 and was used to store
JP-4 Jet Fuel The fuel storage tanks were abandoned in place in 1995 after a new fuel facility was

constructed adjacent to the south side of the original fuel farm

An equipment malfunction in 1983 resulted in the release of approximately 48,000 gallons of JP-4 Jet
Fuel Initial recovery efforts by NAS Pensacola personnel included the installation of four recovery
ditches along the fence line in the northwestern corner resulting in the recovery of approximately 600 to
700 gallons of free product However, recovery efforts were discontinued by direction of the
NAS Pensacola Fire Marshall due to the proximity of open excavations containing free product to the
active fuel farm area  Additicnal recovery efforts n August 1983 included the nstallation of a
product/groundwater recovery well system from approximately 50 to 140 feet west-northwest of the fuel
farm. The system proved unsatisfactory, apparently due to its location, and recovery operations were
discontinued

Wetland 48 is fed by surface waler and groundwater Surface water drains to the east into Wetland 52,
passing through a culvert under the access road to the fuel farm. Groundwater flow in the area is to the
southeast.

Although Site 37 15 nearby and up-gradient of Wetland 48, given the site history it is an unlikely source for
the DDx compounds detected in Wetland 48 Further, based on a review of historic documents and
historic application methods, there is not a specific known source for the release of the DDx compounds.
The concentration of DDx compounds detected in Wetland 48 sediments are higher than those that would
expected assuming the historic methods of application A possible source for the contamination may
have been the ditches and culvert adjacent to the Sherman Field Fuel Road, which traverses the

wetlands
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Phase ll Rl Evaluation

One sediment sample (041M480101) was collected from Wetland 48 and analyzed for Target Analyte List
(TAL) metals, pesticides, PCBs, semivolatile organic compounds (SVOCs), and VOCs in January 1996.
The sample location 041M4801 was centrally located within Wetland 48 and adjacent to a culvert along
Fuel Farm Road. Wetland-specific and OU-wide evaluations in the R| Report determined that pesticide
concentrations were a  potential unacceptable  excess  risk. The  pesticides,
4 4'dichlorodiphenyldichloroethane (4,4'-DDD), 4,4'- dichiorodiphenyldichloroethylene (4,4-DDE),
4.4'-DDT, and total DDT (sum of 4,4'-DDD, 4,4-DDE and 4,4'-DDT) had concentrations that exceeded the

NAS Pensacola base-wide sediment screening values.

In addition, Wetland 48 had the highest concentration of total DDT (3,460 pg/kg) in the NAS Pensacola

wetlands. The mean ERM quotient evaluation classified the sample as a Category 3.
The total DDT sediment concentration generated a maximum NOAEL HQ of 14 during the FCM
evaluation for the piscivorous bird community and a maximum NOAEL HQ of 1 34 for the piscivorous

mammal community

2007 Wetland 48 Evaluation

Based on the results of the Phase Il RI and food-chain modeling, Wetland 48 was resampled in 2007 to
evaluate the DDT concentration and to delineate the extent of DDT contamination. Of the nine sediment
samples collected at Wetland 48, eight exceeded base-wide screening levels for total DDT  The (otal
DDT concentration in the confirmation sample (041M4801) collected at the 1994 location (identified as
041M4801) increased from 3,460 po/kg to 12,291 pa/kg. Two additional locations (14,400 pglkg at
041M4802 and 5,400 pg/kg at 041M4809) alsc exceeded the 1994 maximum detected concentration

Florida Residual Petrcleum Organic Methed (FL-PRO) concentrations ranged frem 190 malkg at
041M4801 to 31,000 mg/kg at 041M4803. The chromatograms and the laboratory standards were
reviewed for the FL-PRO results The laboratory indicated that the results are heavier than their heavy oil

standard

1.4.2 Ecological Risk Assessment

The wetlands in the Remaining Wetlands Group were evaluated collectively to heip determine where the
highest probabilties of unacceptable ecological risk may occur and whether risk is Iikely to be related to
exposure from IR sites in the area For the Remaining Wetlands Group, the tools that were used to

evaluate ecological risk on an OU-wide basis were presented in Section 1 2.9
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1.4.3 Remaining Wetlands Food Chain Modeling

1.4.31 Assessment Endpoint 1 — Health and Viability of Piscivorous Bird Communities that
Forage Throughout Miscellaneous Wetlands

Phase |l Rl Evaluation

Total DDT was the only constituent that had an HQ greater than 1 for the piscivorous bird community
Total DDT HQs within these wetlands ranged from 1.4 (maximum detected concentration NOAEL HQ) to
less than 1 for the average concentration LOAEL HQ, indicating a potential for adverse effects to
piscivorous birds. The maximum detected total DDT concentration in sediment was within Wetland 48 at
sample location 041M4801 (3,460 ug/kg) and was higher than the other concentrations detected in the
Remaining Wetland Group

2007 Wetland 48 Evaluation

The maximum detected total DDT sediment concentration of 14.4 mg/kg generated a NOAEL HQ of 58.1
to less than 1 for the average concentration LOAEL HQ indicating a potential for adverse effects to

piscivorous birds

1.4.3.2 Assessment Endpoint 2 — Health and Viability of Piscivorous Mammal Communities

that Forage Throughout Miscellaneous Wetlands

Phase || Rl Evaluation

The only constituent generating a HQ greater than 1 for the piscivorous mammal community was total
DDT. The total DDT NOAEL HQ calculated using the maximum detected concentration (from
Wetland 48, 041M4801) was 1.34 This HQ greater than 1 indicated the potential for adverse effects to
the piscivorous mammal communities that may forage throughout the remaining wetlands However,
based on the HQs, only the maximum detected total DDT sample location in Wetland 48 would generate

the potential for adverse ecological effects.

2007 Wetland 48 Evaluation

The maximum detected total DDT concentration of 14 4 mg/kg generated a NOAEL HQ of 5.56 to less
than 1 for the average LOAEL HQ, indicating a potential for adverse effects to piscivorous mammal

community.
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1.4.3.3 Assessment Endpoint 3 — Health and Viability of Predatory Fish Communities that

Forage in and arcund Miscellanecus Wetlands

Phase {} Rl Evaluation

Mercury had an HQ of 2.4 for the NOAEL HQ calculated using the maximum detected concentration
(0.14 mg/kg), the LOAEL HQ using the maximum detected concentration, and the NOAEL HQ calculated
using the average concentration (0.06 mg/kg). However, the only location where mercury was detected
in the Remaining Wetlands Group was sample location 041M5701. Therefore, while this location may
present a potential for adverse effects, it is unlikely that this limited distribution and low HQs would impact
the health and viability of the predatory fish communities that forage within the Remaining Wetland

Group.

2007 Wetland 48 Evaluation

This endpoint was not evaluated in the 2007 Rt Addendum for Wetlands 10 and 48.

Food-Chain Modeling Summary for Remaining Wetlands

Some potential for limited adverse impacts exists through exposure to total DDT and mercury via the foed
web within the miscellaneous wetlands. However, the potential for adverse impacts appears to occur only
at one sample location for each constituent (041M4801 for total DDT and 041M5701 for mercury). Based

on these results, no further actions are recommended for any of the wetlands in this group.

1.4.4 Mean ERM Quotients

Phase [l Rl Evaluation

Of the 13 sediment sample locations, eight locations had mean ERMs that have uncertainty regarding
adverse ecological effects because the average survival approximates the critical threshold of 80 percent.
Only one location had a mean ERM that suggest adverse effects are likely. This location was Wetland 48
sample 041M4801 for DDE and DDT. Using the ERM methodology, most of the wetlands incorporated
within the Remaining Wetland Group have high uncertainty and require additional lines of evidence for

evaluation as it is likely that some level of direct toxicity may be present within Wetland 48.

2007 Wetland 48 Results

This technique was not applied to the data collected in 2007.
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1.4.5 Base-wide Total DDT-Levels

Phase |l RI Evaluation

Two locations in the Remaining Wetlands Group exceeded the base-wide screening levels. The

maximum detected concentration was in Wetland 48 at sample location 041M4801 (3,460 pg/kg)

2007 Wetland 48 Results

Of the nine samples collected at Wetland 48, eight exceeded the total DDT base-wide screening ievels
(110 yg/kg). The total DDT concentration in confirmation sample 041M4801 collected at the 1994
location (identified as 041M4801) increased from 3,460 pg/kg to 12,291 pg/kg. Two other locations
041M4802 (14,400 pg/kg) and 041M4809 (5,400 pa/kg) were also higher than the 1994 maximum

detected concentration

1.46 TOC-Normalized Total PAHs Concentrations

TOC -normalized PAHs within the Remaining Wetlands Group did not exceed the Swartz TEC; therefore

they are not likely to pose any unacceptable ecological risk related to exposure to PAHs

2007 Wetland 48 Results

This technigue was not applied to the data collected in 2007

1.4.7 Conclusions

Using the lines of evidence presented in the ERA, DDT appears to be the primary concern in Wetland 48

for impacts to benthic invertebrates

1.5 NATURE AND EXTENT OF CONTAMINATION

An RI was completed at the NAS Pensacola Site 41 wetlands in three phases. (1) Phase i was pesformed
during August 1994, (2) Phase |l (formerly called IlA) was performed from November 1995 through
January 1996; (3) Phase il (formerly called 11B/1ll) was performed during August and September 1997.
The RI conducted by EnSafe, Inc. included an evaluation of the nature and extent of contamination in
surface water and sediment, an analysis of contaminant fate and transport, and human heaith and
ecological risk assessments. The results of the Rl were reported by EnSafe in 2007. The Rl identified
COPCs, and these COPCs are identified in the following sections. Also, the COPCs identified in the Rl
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were further evaluated in the Technical Memorandum (Appendix A) and the retained sediment COCs are
listed in Section 2.1.4.

1.5.1 Wetland 3

During the RI, 8 surface water and 12 sediment samples were collected at Wetland 3. The following
COPCs were identified in the HHRA and ERA for Wetland 3:

HHRA COPCs
The child trespasser and adult maintenance worker scenarios were assessed in the R| for Wetland 3
The following COPCs were identified in the HHRA:

+ Arsenic (adult maintenance worker dermal contact and ingestion, sediment)

* Methylene chloride (adult maintenance worker dermal contact and ingestion, sediment)

Surface water COPCs were not identified in the Rl HHRA

ERA COPCs

Sediment COPCs retained in the RI based on ecological nisk include the following: aluminum, barum
cadmium, chromium, iron, manganese, selenium vanadium, zinc, aldrin, dieldrin, endosuifan sulfate, total
chlordane, endrin, endrin ketone, carbon disulfide alpha-BHC total BHC 4,4°-D0GD, 4,4'-DDT total DDT,
Aroclor-1260 total PCBs 1 2-dichlorobenzene 1 4-dichlorobenzene, and phenol

Surface water COPCs retained in the RI based on ecological risk include the following: aluminum, iron,
lead, manganese, banum, cadmium, copper, vanadium Aroclor-1250, endrin ketone, total endrin

acetone, total PCBs, total PAMSs, 1,4-dichlorobenzene, chlorobenzene, and cis-1,2-dichloroethene {DCE)

1.5.2 Wetland 15

During the R}, two surface water and four sediment samples were collected at Wetland 15. The following
COPCs were identified in the HHRA and ERA for Wetiand 15

HHRA COPCs
The child trespasser, adult maintenance worker, and fisherman scenarios were assessed in the Rl for

Wetland 15 The following COPCs were identified in the HHRA-

s Arsenic (trespasser and worker dermal contact and ingestion, sediment and surface water)

s 4.4'-DDD (fisherman - fish tissue uptake from sediment)

TINUS/TAL-10-131-0390-6 3 1-31 CTO 0030



Rev. 1
12/29/10
» 4 4-DDE (fisherman - fish tissue uptake from sediment)
s Aroclor-1260 (fisherman - fish tissue uptake from sediment)

¢ delta-BHC (fisherman - fish tissue uptake from sediment)

ERA COPCs

Sediment COPCs retained in the RI based on ecological risk include the following' aluminum, arsenic,
barium, beryllium, cobalt, iron, lead, manganese, selenium, vanadium, endosulfan I, heptachlor, endrin,
endrin aldehyde, endrin ketone, total endrin, beta-BHC, delta-BHC, total BHC, 4,4'-DDD, total DDT,
2.2'oxybis{1-chloropropane)/bis(2-chlor), 2,4-dimethylphencl, 2-methylphenol {0-Cresol), 4-methylphenol
{p-Cresol}, and phenol.

Surface water COPCs retained in the Rl based on ecological risk include the following. aluminum,
antimony, arsentc, barium, beryllium, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel,
vanadium, zinc, 4,4'-DDE, and total DDT

153 Wetland 18A

During the investigation two surface water and four sediment samples were collected at Wetland 18A.
The following COPCs were tdentified in the HHRA and ERA for Wetland 18A

HHRA COPCs
The child trespasser and adult maintenance worker scenarios were assessed for Wetland 18A in the RI.
The following COPCs were identified 1n the HHRA

s Arsenic (child trespasser and adult maintenance worker, sediment ingestion and dermal contact, and

surface water dermal contact)

ERA COPCs

Sediment COPCs retained in the Rl based on ecological risk include the following: barium, iron,
manganese, selenium, aldrin, alpha-chlordane, gamma-chlordane, total chlordane, endrin, endrin ketone,
total endrin, beta-BHC, total BHC, 4,4'-DDD 4 4'-DDT, total DDT, 1 4-dichlorobenzene, 4-methylphenol
(p-Cresol).

Surface water COPCs retained in the Rl based on ecological risk include the following' aluminum,

arsenic, iron, lead, manganese, barium, chromium, vanadium
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154 Wetland 18B

During the investigation, one surface water and two sediment samples were collected at Wetland 18B
The following COPCs were identified in the HHRA and ERA for Wetland 18A

HHRA COPCs
The child trespasser and adult maintenance worker scenarios were assessed for Wetland 188  The
following COPC was identified in the HHRA.

* Arsenic (child trespasser and adult maintenance worker, sediment ingestion and dermal contact)

Surface water COPCs were not identified in the R HHRA.

ERA COPCs
Sediment COPCs retained in the Rl based on ecological risk include the following: aluminum, arsenic,

barium, beryllium, cyanide, iron, manganese, selenium, vanadium, 4,4'-DDD, 4,4 -DDT, and total DDT.

Surface water COPCs retained in the RI based on ecological risk include the following' iron, manganese,
selenium 4 4 -DDT, and total DDT

1.5.5 Wetland 5A

During the investigation, nine surface water and ten sediment samples were collected at Wetland 5A. The
following COPCs were identified in the HHRA and ERA for Wetland 5A:

HHRA COPCs

The child trespasser and adult maintenance worker scenarios were assessed for Wetland 5A.

COPCs were not identified based on human health risk for Wetland 5A

ERA COPCs

Sediment COPCs retained in the Rl based on ecological risk include the following- antimony, aluminum,
barium, cadmwum, cobalt, copper, lead, manganese, mercury, zinc, endosulfan |, endosulfan II,
endosulfan sulfate, total endrin, total BHC, 4-methylphenol (p-Cresol), benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene, bis(2-chloroethoxy)methane, carbazole, and
indeno(1,2,3cd)pyrene, gamma-chlordane, total chlordane, 4,4’-DDD, 4,4'-DDT, and total DDT
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Surface water COPCs retained in the Rl based on ecological risk include the following: lead, manganese,
barium, cadmium, chromium, cobalt, copper, iron, lead, manganese, vanadium, zinc, bis(2-ethythexyl)
phthalate (BEHP), dibromachicromethane, acetone, cis-1,2-DCE, acetone, bromodichloromethane, and

1,1-dichicroethane.

1.5.6 Wetland 48

During the investigation, one surface water and 10 sediment samples were collected at Wetland 48. The
following COPCs were identified in the HHRA and ERA for Wetland 5A:

HHRA COPCs
The child trespasser and adult maintenance worker scenarios were assessed for Wetland 48 in the RI
COPCs were not identified based on human health risks for Wetland 48,

ERA COPCs
Sediment COPCs retained in the Rl based on ecological risk include the following 4-4'-DDD 4,4'-DDE,
44'-DDT and total DDT

Surface water COPCs were not retained in the RI based on ecolagical risk

1.5.7 Wetland 64

During the investigation, 2 surface water and 34 sediment samples were collected at Wetland 64 The
following COPCs were dentified in the HHRA and ERA for Wetland 5A.

HRA COPCs

The child trespasser and aduit maintenance worker scenarios for surface water and sediment and the
recreational and subsistence fishermen scenarios for game fish tissue ingestion were assessed far this
wetland in the RI. The following COPCs were identified in the HHRA for Wetland 64.

« 4-4-DDD, 4,4-DDE, 4,4-DDT, aldrin, alpha-BHC, delta-BHC, alpha-chlordane, Aroclor-1254,

Aroclor-1260, gamma-chlordane, and BEHP (game fish tissue ingestion, sediment)
Surface water COPCs were not identified in the Rl based on human health risk.
ERA COPCs

Sediment COPCs retained In the Rl based on ecological risk include the following. aluminum, barium,

beryllium, cadmium, chromium cobalt, copper, iron, lead, manganese, mercury, selenium, silver, thallium,
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vanadium, zinc, heptachlor epoxide, aldrin, dieldrin, endosulfan 1. endosulfan I, heptachlor, alpha-
chlordane, gamma-chlordane, total chicrdane, endrin, endrin aldehyde, total endrin, delta-BHC, gamma-
BHC (Lindane), total BHC, 4. 4'-DDD, total DDT, Araclor-1254, Aroclor-1260, total PCBs, BEHP, 1,2-

dichlorobenzene, 1,4-dichlorobenzene, carbazole, dibenzofuran, phenol, and carbon disuifide

Surface water COPCs were not retained in the Rl based an ecoclogical risk

It should also be noted, that as previously discussed, a SPAWAR investigation of the discharge zone and
in situ sediments at Wetland 64 indicated “The integrated in-situ sediment assessment generally reflects
areas of low t0 moderate chemical loading in the bulk sediment with limited bioavajlability, uptake or
response. While bulk concentrations in sediment sometimes exceeded screening benchmarks, other
measures of exposure including pore water, discharge water, interface water and passive samplers
generally indicate a lack of mobility and bioavailability. This is supported by the lack or limited uptake in
tissues of exposed organisms, and the general absence of toxicity in either laboratory or in-situ exposed

organisms.”

16 TECHNICAL MEMORANDUM CONCLUSIONS

As part of the PRG process, the list of COPCs was further refined in a Technical Memorandum submitted
by Tetra Tech to allow the FS to focus on those chemicals that are the prmary risk drivers in each
wetland The Technical Memorandum further refined the COPCs from the revised Table 16-1 of the R
{EnSafe 2007a) and provided the methodologies for developing the ecoclogical and human health PRGs
The retained sediment COCs are presented in Section 2.1.4 The Technical Memorandum is provided in

Appendix A.

The source of the human health COPCs in surface water at Wetlands 15 and 18A and ecological
receptors at Wetlands 3, 15, 18A is not compietely derived from desorption from the sediments but is a
combination of rainfall, nonpoint and point source surface water runoff (e.g., drainage ditches and
culverts} and discharge of groundwater into the wetlands The source of the COCs that contribute to
human health and/or ecological risk to surface water are currently being managed through permitted best
management practices for storm water and through remedial decisions for groundwater for the individual
OUs or Sites. Therefore, because the surface water COPCs are being managed through other programs
this FS does not address impacts to surface water. Also, It should be noted that human health COPCs
for surface water were not identified for Wetlands 3, 18B, 5A, 48, and 64 and ecological COPCs for

surface water were not identified for Wetlands 48 and 64
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2.0 REMEDIAL ACTION OBJECTIVES AND GENERAL RESPONSE ACTIONS

This section identifies the media of concern, develops RAOs, and derives PRGs for the contaminated
media within Site 41. The reguiatory requirements and guidance that may potentially govern remedial
activities are also presented in this section. 1n addition, this section presents GRAs that may be suitable

to achieve the PRGs. Finally, this section presents estimates of the volumes of contaminated medium.

21 REMEDIAL ACTION OBJECTIVES

Development of RAOs is an important step in the FS process for Wetlands 3, 5A, 15, 18A, 18B, 48, and
64. The RAOs are medium-specific goals that define the objectives of conducting remedial actions to
protect human health and the environment. RAOs for sediment are defined below. In addition to these
RAOs, remedial actions must also have minimal impact on the Navy’s ability to perform its mission at
NAS Pensacola.

The development of PRGs considers chemical-specific ARARs which are the legal requirements that
must be met during clean up of the site. Three types of iegal requirements are addressed in a cleanup

action:
= Chemical-specific ARARs address concentrations of contaminants that must be cleaned up.

» Action-specific ARARs regulate how a cleanup remedy is implemented. Reguiations define where

and how contaminants are managed.

« Location-specific ARARs address legal issues for special locations such as wetlands and tribal lands.

There are no location-specific ARARs for Site 46.

Also, To Be Considered (TBCs) criteria may be used only when a default PRG is not available or
considered protective. TBCs are non-promulgated, non-enforceable guidelines or criteria that may be
useful for developing a remedial action or are necessary for determining what is protective to human

health and/or the environment. Section 2.1.2 identifies the ARARs and TBCs for sediment remediation.

2.11 Statement of Remedial Action Objectives

Site-specific RAOs specify COCs, medium of interest, exposure pathways, and PRGs or acceptable
contaminant concentrations. This FS addresses contaminated sedimént at the Site 41 Combined
Wetlands. The RAOs were developed to permit consideration of institutional controls, monitoring, and
containment alternatives based on current and potential future land use. The foliowing RAOs were
developed for Site 41 to protect the public from current and potential future health risks, as well as to

protect the environment:
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+ Prevent unacceptable human health risk to maintenance workers associated with exposure to COCs

at concentrations greater than PRGs established for sediment at Wetlands 3, 15, 18A, and 18B.

« Reduce, to the extent practicable, unacceptable risk to ecological benthic receptors exposed to COCs

at concentrations greater than PRGs established for sediment at Wetlands 3, 5A, 15, 48, and 64.

Human Health COCs and corresponding PRGs for exposure 1o sediment by maintenance workers at
Wetlands 3, 15, 18A, and 18B are presented in Section 2.1.5. Ecological COCs and corresponding
PRGs for exposure to sediment by benthic receptors at Wetlands 3, 5A, 15, 48, and 64 are presented in
Section 2.1.5

2.1.2 Applicable or Relevant and Appropriate Reguirements

ARARs consist of the following:

« Any standard, requirement, criterion, or limitation under federal environmentai law.
¢ Any promulgated standard, requirement, criterion, or limitation under a state environmental or
facility-siting law that is more stringent than the associated federal standard, requirement, criterion, or

limitation.

One of the primary concerns during the development of remedial action alternatives for hazardous waste
sites under CERCLA 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 ensure that CERCLA response

actions are consistent with other pertinent federal and state environmental requirements.

21.21 Definitions

The definitions of ARARSs are as follows:

e Applicable requirements are those cleanup standards, standards of control, and other substantive
environmental protection requirements, criteria, or limitations promuigated under federal or state law
that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or

other circumstance at a CERCLA site.

+ Relevant and appropriate requirements are cleanup standards, standards of control, and other

substantive environmental protection requirements, criteria, or limitations promulgated under federal
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or state law, that although not "applicable” to a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance at a CERCLA site, address problems or situations
sufficiently similar to those encountered at the CERCLA site that their use is well suited to the

particular site.

Per 40 Code of Federai Regulations (CFR) 300.400(g)(3), TBCs are non-promulgated, non-enforceable
guidelines or criteria that may be useful for developing a remedial action or are necessary for determining
what is protective to human health and/or the environment. Examples of TBCs include Reference Doses
(RfDs) and Cancer Slope Factors (CSFs).

According to 40 CFR 300.430(f)(1)(i)(A), overall protection of human health and the environment and
compliance with ARARs are threshold requirements that each alternative must meet in order to be eligible

for selection.

Per 40 CFR 300.400(g)(3). other advisortes, criteria, or guidance are to be considered for a particular
release. The TBC category consists of advisories, criteria, or guidance that were developed by USEPA,

other federal agencies, or states that may be useful in developing CERCLA remedies.

Under CERCLA Section 121(d)(4), the Navy may waive compliance with an ARAR if one of the following

conditions can be demonstrated:

The remedial action selected is only part of a total remedial action that will attain the ARAR level or

standard of control upon completion.

« Compliance with the requirement will result in greater risk to human health and the environment than

other alternatives.

e Compliance with the requirement is technically impracticable from an engineering perspective.

= The remedial action selected will attain a standard of performance that is equivalent to that required

by the ARAR through the use of another method or approach.

= With respect to a state requirement, the state has not consistently applied the ARAR in similar

circumstances at other remedial actions within the state.
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s Compliance with the ARAR will not provide a balance between protecting public heaith, welfare, and
the environment at the facility and the availability of Superfund money for response at other facilities

(fund-balancing). This condition only applies to Superfund-financed actions.

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) identifies three categories
of ARARs [40 Code of Federal Regulations (CFR) Section 300.400 (g)]:

« Chemical-Specific: Health risk-based numerical values or methodologies that establish concentration
or discharge limits for particular contaminants. Examples include the Clean Water Act (CWA)
Ambient Water Quality Criteria (AWQCs).

» Location-Specific: Restrictions on actions or contaminant concentrations in certain environmentally
sensitive areas. Examples of areas regulated under various federal laws include floodplains,
wetlands, and locations where endangered species or historically significant cultural resources are

present, such as the Endangered Species Act (ESA) and National Historic Preservation Act (NHPA).

s Action-Specific: Technology- or activity-based requirements, limitations on actions, or conditions
involving special substances. Examples of action-specific ARARs include wastewater discharge

standards, such as the National Pollution Discharge Elimination System (NPDES).

The following section discusses chemical-, location-, and action-specific ARARs for remedial actions that
may be taken at Wetlands 3, 5A, 15, 18A, 18B, 48, and 64 and for the types of technologies that will be
developed into remedial alternatives.

2.1.2.2 Chemical-Specific ARARs

Federal and state chemical-specific ARARs provide some medium-specific guidance on "acceptable” or
“permissible” concentrations of contaminants. No federal and state chemical-specific ARARs were
identified for the Site 41 FS. However federal and state chemical-specific TBCs were identified.

Table 2-1 presents federal and State of Florida chemical-specific TBCs, respectively, for this FS.
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FEDERAL AND STATE CHEMICAL-SPECIFIC TBCs

TABLE 2-1

SITE 41 WETLANDS - FEASIBILITY STUDY REPORT
NAVAL AIR STATION PENSACOLA

PENSACOLA, FLORIDA

{ Requirement [ Citation | Status i Synopsis Evaluation/Action to be Taken
Federal
USEPA Regional NA To Be Considered | Can be used to estimate risk and develop | Considered for determining areas of the site that
Screening Levels (TBC) risk-based cleanup goals pose an unacceptable risk and for developing
(RSLs) PRGs.
Cancer Slope NA TBC CSFs are guidance values used to CSFs were used for development of human health
Factors (CSFs) evaluate the potential carcinogenic hazard | protection PRGs for sediment at this site.
caused by exposure to contaminants.
Reference Doses NA TBC RFDs are guidance values used to RFDs were used for development of human
(RfDs) evaluate the potential non-carcinogenic health protection PRGs for sediment at this site.
hazard caused by exposure to
contaminants.
State
FDEP Inland Water NA TBC This document provides numerical The guidelines were used to develop the PRGs
Sediment Quality sediment guidelines for freshwater for the freshwater wetlands.
Guideline sediment.
FDEP Coastal NA TBC This document provides numerical The guidelines were used to develop the PRGs

Water Sediment
Quality Guideline

sediment guidelines for saltwater
sediment.

for the freshwater wetlands.

Notes:

CSF = Cancer Slope Factor.

NA, = Not applicable.

PRG = Preliminary Remediation Goal.
RSL = Regional Screening Levels

FDEP Florida Department of Environmentai Protection
RfD = Reference Dose.

TBC = To Be Considered.

USEPA = United States Environmental Protection Agency

0L/62/Z4
| "ABY



Rev. 1
12/29/10

21.2.3 Location-Specific ARARs

Federal and state iocation-specific ARARs place restrictions on concentrations of contaminants or the
conduct of activities based on the particular characteristics or location of a site. Table 2-2 presents

federal and State of Florida location-specific ARARSs, respectively, for this FS.

21.2.4 Action-Specific ARARs

Federal and state action-specific ARARs are technology- or activity-based regulatory requirements or
guidance that would control or restrict remedial action. Table 2-3 presents federal and State of Florida

action-specific ARARSs, respectively, for this FS.

213 Media of Concern

The RI for Site 41 wetlands consisted of evaluating potential human health and ecological risks from
chemicals in sediment. Based on the results of the risk assessments for human and ecological receptors
in the RI, the predominant media of concern is sediment. The nature and extent of contaminated
sediment at Site 41 Wetlands 3, 5A, 15, 18A, 18B, 48, and 64 has been defined and is summarized in
Section 1.0 of this FS.

214 Chemicals of Concern

After comparison to refinement values, COPCs were further evaluated using the following lines of

evidence to identify the primary risk drivers:

¢ Base-wide evaluation for DDT and breakdown products to provide a point of reference for

determining impacts from general pesticide application.

o FCMs review for toxicity as it may travel from sediment to predator species such as green heron and

mink.

e« TOC normalization as a method for using carbon content of sediment to assess the availability of

PAHs and VOCs to ecological receptors.
e Regression analysis of metals concentrations to evaluate whether metals are naturally-occurring.
¢ Mean ERM quotients 1o represent the likelihood of adverse effects due to direct toxicity.

e Selective toxicity testing after extrapolating resuits from representative wetlands.

TINUS/TAL-10-131-0390-6.3 2-6 CTO 0030
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TABLE 2-2

FEDERAL AND STATE LOCATION-SPECIFIC ARARs
SITE 41 WETLANDS - FEASIBILITY STUDY REPORT

NAVAL AIR STATION PENSACOLA

PENSACOLA, FLORIDA

[Requirement Citation }Status lSynopsis iﬁvaluation/Action to be Taken
Federal
Endangered 50 CFR Parts 81, 225, | Applicable This act requires federal agencies to take | If a site investigation or remediation could
Species Act 402 action to avoid jeopardizing the continued | potentially affect an endangered species or their
Regulations existence of federally listed endangered or | habitat, these regutations would apply.
threatened species.
Fish and Wiidlife 33 CFR Subsection Applicable Requires that the United States Fish and If a remedial aiternative involves the alteration of a
Coordination Act 320.3 Wildlife Service, National Marine Fisheries | stream or wetland, these agencies would be
Regulations Service, and related state agencies be consulted.
consulted prior to structural modification of
any body of water, including wetlands. If
modifications must be conducted, the
regulation requires that adequate
protection be provided for fish and wildlife
resources.
National 40 CFR Subsection Applicable These regulations contain procedures for If remedial action affects a wetland, these
Environmental 6.302 [a) complying with Executive Order 11990 on | regulations would apply.
Policy Act (NEPA) wetlands protection. Appendix A states
Regulations, that no remedial alternative adversely
Wetlands, affect a wetland if another practicable
Floodplains, etc. alternative is available. If no alternative is
available, impacts from implementing the
chosen alternative must be mitigated.
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TABLE 2-2

FEDERAL AND STATE LOCATION-SPECIFIC ARARs
SITE 41 WETLANDS - FEASIBILITY STUDY REPORT

NAVAL AIR STATION PENSACOLA

PENSACOLA, FLORIDA

Conservation Act

and wildlife from projects affecting streams
or rivers.

Requirement Citation Status Synopsis Evaluation/Action to be Taken

NEPA Regulations, |40 CFR Part 6, Applicable Appendix A describes the policy for If removal actions take place in a floodplain,
Floodplain Appendix A carrying out the Executive Order regarding | alternatives would be considered that would
Management, floodplains. If no practicable alternative reduce the risk of flood loss and restore and
Executive Order exists to performing cleanup in a preserve the floodpiain.
11988 floodplain, potential harm must be

mitigated and actions taken to preserve the

beneficial value of the floodplain.
Fish and Wildlife 40 CFR Section 6.302 | Applicable Requires action to be taken to protect fish | United States Fish and Wildlife Service officials

any remedial activities on fish and wildlife.

would be consulted on how to minimize impacts of

Notes:
CFR = Code of Federal Regulations.
NEPA = National Environmental Palicy Act.
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TABLE 2-3

FEDERAL AND STATE ACTION-SPECIFIC ARARs
SITE 41 WETLANDS - FEASIBILITY STUDY REPORT

NAVAL AIR STATION PENSACOLA

PENSACOLA, FLORIDA

Requirement | Citation | Status | Synopsis | Evaluation/Action to be Taken i
Federal
Resource 40 CFR Part 261 Applicable Defines the listed and characteristic hazardous | These regulations would apply when determining
Conservation and wastes subject to RCRA. Appendix |l contains | whether or not a solid waste is hazardous, either
Recovery Act (RCRA) the Toxicity Characteristic Leaching Pracedure. | by being listed or by exhibiting a hazardous
Regulations, characteristic, as described in the regulations.
ldentification, and
Listing of Hazardous
Wastes
RCRA Regulations, 40 CFR Part 261 Applicable Defines the listed and characteristic hazardous | These regulations would apply when determining
ldentification and wastes subject to RCRA. whether or not a solid waste is hazardous, either
Listing of Hazardous by being listed or by exhibiting a hazardous
Wastes characteristic, as described in the regulations.
CWA, NPDES 40 CFR Parts 122 | Applicable NPDES permits are required for any discharges | Any alternative that involves discharges into any
through 125, and to navigable waters. If remedial activities navigable water would require compliance with
131 include such a discharge, the NPDES standards| these regulations, including treatment if
wouid be ARARs. necessary.
Migratory Bird Treaty {16 United States Applicable Protects migratory birds and their nests. Proposed actions will not kill migratory birds or
Act Code (U.S.C.) 703~ destroy their nests and eggs.
711
State
Florida Hazardous Chapter 62-730, Applicable Adopts by reference sections of the federal These regulations would apply if waste on site
Waste Rules — F.A.C. hazardous waste regulations and establishes was deemed hazardous and needed to be stored,
Qctober 1993 minor additions to these regulations concerning | transported, or properly disposed.
the generation, storage, treatment,
transportation, and disposal of hazardous
wastes.
Florida Dredge and Fill IChapter 62-312, Applicable This rule establishes requirements for dredging, | The requirements of these rules were considered
Activities F.A.C. filling, excavating, or placing material in or over | when developing and impiementing remedial
the waters of the state, including wetlands. activities that involve waters of the state.
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TABLE 2-3

FEDERAL AND STATE ACTION-SPECIFIC ARARs

SITE 41 WETLANDS - FEASIBILITY STUDY REPORT
NAVAL AIR STATION PENSACOLA

PENSACOLA, FLORIDA

Flonda Air Pollution  {Chapter 62-2, Applicable Establishes permitting requirements for owners | Although this rule is directly applicable to
Rules — October 1992 F.A.C. or operators of any source that emits any air industrial polluters, these requirements are
pollutant. This rule also establishes ambient air | relevant and appropriate for a remedial action that
quality standards for sulfur dioxide, carbon could result in release of regulated contaminants
monoxide, lead, and ozone. to the atmosphere, such as may occur during
excavation.
Florida Regulation of [Chapter 62-25, Applicable Establishes requirements for discharges of Remedia! actions would consider the impact of
Stormwater Discharge [F.A.C. untreated stormwater to ensure protection of the | discharge of untreated stormwater from the site.
- May 1993 surface water of the state.
Florida Ambient Air Chapter 62-272, Applicable Establishes ambient air quality standards These ambient air quality standards would be met
Quality Standards — JF.AC. necessary to protect human health and public | for remedial actions involving the possible release
December 1994 welfare. It also establishes maximum allowable | of contaminants to the atmosphere.
increases in ambient concentrations for subject
poliutants to prevent significant deterioration of
air quality in areas where ambient air quality
standards are being met. Approved air quality
monitoring methods are also specified.
Air Pollution Episodes Chapter 62-273, Applicable This rule classifies an air episode as an air alert,| These regulations would be adhered to if remedial]
-~ September 1994 F.A.C. warning, or emergency and establishes criteria | actions involve air emissions.
for determining the level of the air episode. It
also establishes response requirements for each
level.
Notes:

CFR = Code of Federal Regulations.
CWA = Clean Water Act.
F.A.C. = Florida Administration Code.

NPDES = National Pollution Discharge Elimination System.
RCRA = Resource Conservation and Recovery Act.

U.S.C. = United States Code.
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e The analyses and results of human health and ecological risk assessments of the Site 41 wetlands
are presented in Sections 10 through 15 of the Rl Report. Pesticides (BDT, endrin, chlordane, BHC,
PCBs, and dieldrin) were evaluated using muitiple food chain models. DDT and its breakdown
products were also compared to base-wide screening levels. Excess risk from pesticides at OU 1 and
OU 2 was not indicated by the food chain mode! results. Therefore, those pesticides evajuated using

the food chain models were not retained as risk drivers. DDT, DDD, and DDE were retained as risk

drivers for Wetland 48 based on the food chain model results.

» Mercury was evaluated using a food chain model. Although mercury concentrations in sediment were
below its refinement value at OU 2, mercury was calculated to show an excess risk to predatory fish.
Therefore, mercury was retained as a risk driver at Wetland 64, the only wetland at OU 2 that has

habilat to support predatory fish.

e VOCs and PAHs were eliminated as risk drivers based on the results of the TOC normalization

analysis.

The following table provides a list of human heaith and ecological COCs retained for sediment at each
Site 41 wetland.

Wetland Saltwater or Human Health COCs Ecological COCs
Freshwater Wetland

3 Freshwater Arsenic Cadmium

5A Freshwater None Copper, lead, and zinc

15 Saltwater Arsenic Arsenic, manganese, and
selenium

18A Freshwater Arsenic None

18B Saltwater Arsenic None

48 Freshwater None 4.4-DDD, 4,4’-DDE, 4,4'-
DDT, and total DDT

64 Saltwater None Cadmium, chromium,
copper, lead, silver, and
zinc

Notes:

COC = chemical of concern

DDT = Dichlorodiphenyltrichloroethane
DDD = Dichlorediphenyldichloroethane
DDE = Dichlorodiphenyldichloroethylene
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215 Preliminary Remediation Goals

PRGs are target concentrations to which COCs must be reduced within a particular medium of concern to
achieve one or more of the established RAOs. PRGs are developed to ensure that contaminant
concentrations left on site after remedial action are protective of human and ecological receptors. PRGs
were developed for the primary risk drivers that were chemicals selected as COCs based on the results of
the HHRA and Baseline ERA after the list was refined to focus this FS. The PRGs are risk-based values
or background, and were calculated as presented in Appendix A. Table 2-4 provides a comparison of site
data with the proposed PRGs. Comparisons to human health PRGs will be conducted using a 95% upper
confidence limit (UCL) because the PRGs are based on risks to a maintenance worker that could be
exposed to sediment throughout the entire wetland, not just particular locations. For purposes of this FS,
however, the chemical concentration of the COCs in each sampie wili be compared to their PRGs to
characterize the extent of contamination and the 95% UCL will be used to calculate an exposure unit
average concentration for the wetland. After additional analytical data are collected from sediment
samples collected from the wetland, the 95% UCL for the COCs will be compared to their PRG to
determine which sample locations, if any, need to be monitored or removed. This approach will be
outlined in more detail in a monitoring plan. Comparison 1o the ecological PRGs will be done cn a

sample location basis because of the small home range for benthic invertebrates.

The COC-specific PRGs for sediment at Wetlands 3, 5A, 15, 18A, 18B. 48, and 64 are identified below.

PRGs for Wetland 3 COCs
Ecological COCs Human Health COCs
Cadmium = 9.3 mg/kg Arsenic = 14 mg/kg

PRGs for Wetland 5A COCs

Ecological COCs Human Health COCs
Copper = 150 mg/kg None
Lead = 258 mg/kg
Zinc = 460 mg/kg

PRGs for Wetland 15 COCs

Ecological COCs Human Health COCs
Arsenic = 41.6 mg/kg Arsenic = 14 mg/kg
Manganese = 260 mg/kg
Selenium = 1 mg/kg

PRGs for Wetland 18A COCs

TINUS/TAL-10-131-0320-6.3 2-12 CTO 0030
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Ecological COCs Human Health COCs
None Arsenic = 14 mg/kg

PRGs for Wetland 18B COCs

Ecological COCs Human Health COCs
Arsenic = 41.6 mg/kg Arsenic = 14 ma/kg
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TABLE 2-4

COMPARISON OF SITE DATA WITH PROPOSED SEDIMENT PRGS

SITE 41 WETLANDS, FEASIBILITY STUDY REPORT
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA

Maximum Selected No.
Contaminant of Detected 1 Samples . .
Concern Value (IER”G; ) Exceeding Locations Exceeding PRGs
(mg/kg) g’ka PRGs

Wetland 3

Cadmium 72.7 9.3 “em NA

Arsenic 355 14* 3 41M0302 and 41M0303

Wetland 5A

Copper 156 150 1 41M5A01

Lead 427 258 1 41M5A01

Zinc 2,290 460 1 41M5A01

Wetland 15

Arsenic 141 14* 2 41M1502 and 41M1503

Manganese 520 260 41M1503

Selenium 2.7 1 2 41M1502 and 41M1503

Wetland 18A

Arsenic | 314 14 | 1 [ 41M18A2

Wetland 18B

Arsenic | 138 14* | 0 | NA

Wetland 48

‘ 41M4801, 41M4802, 41M4803, 41M4806,

4,4-DDD 13 0.05 7 41M4807, 41M4808, and 41M4809
41M4801, 41M4802, 41M4803, 41M4805,

4,4-DDE 0.93 0.04 8 41M4806, 41M4807, 41M4808, and
41M4809

4.4'-DDT 71 0.063 3 41M4801, 41M4802, and 41M4803
41M4801, 41M4802, 41M4803, and

Total DDT 14.4 0.57 4 41M4809

Wetland 64

Cadmium 23.2 20.2 2 41M6405 and 41M6410

Chromium 806 774 1 41M6410

Copper 200 146 1 41M6405

Lead 430 339 2 41M6404 and 41M6405

Silver 4 3 1 41M6405

Zinc 468 330 3 41M6404. 41M6405, and 41M6410

Notes:

1 = See Technical Memorandum (Tetra Tech, 2010A) for selection process.

*Human Health PRG.

mg/kg = milligram per kilogram.
PRG = Preliminary Remediation Goal.

TtNUS/TAL-10-131-0390-6.3
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PRGs for Wetland 48 COCs

Ecological COCs Human Health COCs
4,4-DDD = 0.05 mg/kg None
4,4'-DDE = 0.04 mg/kg
4,4’-DDT = 0.063 mg/kg
Total DDT = 0.57 mg/kg

PRGs for Wetiand 64 COCs

Ecological COCs Human Health COCs

Cadmium = 20.2 mg/kg None
Chromium = 774 mg/kg
Copper = 146 mg/kg
Lead = 339 mg/kg
Silver = 3 mg/kg

Zinc = 330 mg/kg

22
23 GENERAL RESPONSE ACTIONS

GRAs are broadly defined remedial approaches that may be used by themselves or in combination with
one or more of the other approaches to attain the RAOs. GRAs describe categories of actions that could
be implemented to satisfy or address a component of the RACs for the site. Remedial action alternatives
are then assembled by identifying types of treatment technologies and process options associated with
these technologies according to the GRAs. The technologies and process options are then screened and

evaluated using GRAs individually or in combination to develop the remedial alternatives.

The foliowing GRAs were evaluated for sediment at Wetlands 3, 5A, 15, 18A, 188, 48, and 64:

e No Action

o Limited Action (Sediment Monitoring and Natural Recovery)

In addition to the above GRAs, the following actions were evaluated for sediment at Wetlands 3, 15, 18A,
and 18B:

e LUCs ( LUCs were considered only for Wetlands 3, 15, 18A, and 18B because human receptors are
at risk)
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in addition to the above GRAs, the following actions were evaluated for sediment at Wetlands 3, 5A, 15,
18A, 48, and 64:

e Removal
e Disposal
24 ESTIMATED VOLUMES OF CONTAMINATED SEDIMENT

Calculations were performed to determine the volumes of contaminated sediment with COC
concentrations greater than PRGs in Wetlands 3, 5A, 15, 18A, 48, and 64 (Table 2-5).

2.41 Wetland 3

The human health area of concern (areas with COC concentrations greater than PRGs) is estimated to
contain 255 cubic yards of contaminated sediment and is shown on Figure 2-1. Cadmium was retained
as an ecological COC for Wetland 3 and equals its PRG; however, although cadmium concentrations

equal its PRG, arsenic exceeds its PRG of 14.
2.4.2 Wetland S5A

The contaminated sediment volume based on ecclogical screening values is estimated to be 746 cubic

yards. The ecological areas of concern are shown on Figure 2-2.
243 Wetland 15

The human health areas of concern (areas with COC concentrations greater than PRGs) are estimated to
contain 586 cubic yards of contaminated sediment and are completely encompassed within the ecological
area of concern. The ecological areas of concern are estimated to have a volume of 974 cubic yards of
contaminated sediment. The overall contaminated sediment volume is estimated to be 974 cubic yards.

The human health and ecological areas of concern are shown on Figure 2-3.

244  Wetland 18A

The contaminated sediment volume based on human health screening values is estimated to be

684 cubic yards. The human heailth area of concern is shown on Figure 2-4.
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245 Wetland 18B

Two sediment samples were collected on different dates from one location at Wetland 18B. The
concentration of arsenic at Wetland 18B in one of the samples was greater than its PRG but was slightly
below the PRG in the other sample. Therefore there is some uncertainty in whether this wetland should
be carried through the FS. Because of this uncertainty, and lack of data for Wetland 18B, a volume of
contaminated sediment was not calculated. The volume of contaminated sediment may be calculated in
the future if analytical results from additional sampling events indicate that the concentration of the COC
(arsenic) in sediment at Wetland 18B exceeds its PRG. The COC concentrations are shown on
Figure 2-5.

2.46 Wetiand 48

The ecological area of concern is estimated to have a volume of 5,980 cubic yards of contaminated
sediment. The ecological area of concern is shown on Figure 2-6.

2.4.7 Wetland 64

The ecological areas of concern are estimated to have a total volume of 3,243 cubic yards of

contaminated sediment. The ecological areas of concern are shown on Figure 2-7.

TABLE 2-5

VOLUMES OF CONTAMINATED SEDIMENT
SITE 41 WETLANDS - FEASIBILITY STUDY REPORT
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA

Calculated volumes of contaminated sediment at Wetlands 3, 5A, 15, 18A, 18B, 48, and 64 from
Figures 2-1 through 2-7. Areas reported were calculated using a Geographic Information System.

Wetland Human ]-lealth or | Surface Area Exgz:;z:::on Vo!ume Vt_)lume
Ecological AOC | (square feet) (feet) (cubic feet) {cubic yards)
3 Human Health 6,895 1 6,895 255
5A Ecological 20,154 1 20,154 746
15 Human Health 15,826 1 15,826 586
Ecological 26,290 1 26,290 974
18A Human Heaith 18,470 1 18,470 684
18B - — - —
48 Ecological 161,470 1 161,470 5,980
64 Ecological 46,350 1 46,350 1,717
Ecological 41,200 1 41,200 1,526
AOC = Area of concern.
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3.0 SCREENING OF REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS

The following section identifies, screens, and evaluates the potential remediation technologies and
process options that may be applicable for use in assembling remedial alternatives for sediment within
Wetlands 3, 5A, 15, 1BA, 18B, 48, and 64. The primary objective of Section 3.0 of this FS is to develop
an appropriate range of remedial technologies and process options to be used for developing remedial

alternatives.

The basis for remediation technology identification and screening began in Section 2.0 with a series of

discussions that included the following:

o I|dentification of ARARs
 Development of RAOs
* Identification of GRAs

* ldentification of volumes or areas of concern

Remediation technology screening is performed in this section with the compietion of the following

analytical steps:

« ldentification and screening of remediation technologies and process options

« Evaluation and selection of representative process options

Within Section 3.0, a variety of remediation technologies and process options are identified for each of
the GRAs listed in Section 2.2 and then screened. The selection of remediation technologies and
process options for initial screening is based on the Guidance for Conducting Remedial
Investigations/Feasibility Studies under CERCLA (USEPA, 1988). The screening is first conducted at a
preliminary level to focus on relevant remediation technologies and process options, and then the
screening is conducted at a more detailed level based on certain evaluation criteria. Finally, process
options are selected to represent the remediation technologies that have passed the detailed evaluation

and screening.
The evaluation criteria for detailed screening of remediation technologies and process options that have

been retained after the preliminary screening are effectiveness, implementability, and cost. The following

are descriptions of these evaluation criteria:
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Effectiveness

Effectiveness is evaluated based on the following criteria:

« Ability of the technology to address the estimated areas or volumes of the contaminated media.
s Ability of the technology to meet the RAOs.
s Technical reliability (innovative versus well proven) with respect to contaminants and site conditions.

»  Potential impacts to human heaith and the environment during implementation.

implementability
implementability is evaluated based on the following criteria:
¢ Overall technical feasibiiity at the site

= Availability of vendors, mobile units, storage and disposal services, etc.

» Administrative feasibility

Special long-term operation and maintenance (O&M) requirements

Cost

Cost is evaluated based on the following criteria:

¢ Capital cost
s Q&M costs

Technaologies and process options are identified in the following sections.

3.1 PRELIMINARY SCREENING OF SEDIMENT REMEDIATION TECHNOLOGIES AND
PROCESS OPTIONS

The following identifies and screens remediation technologies and process options for sediment at a
preliminary stage based on implementation with respect to site conditions and COCs. The table below
summarizes the preliminary screening of technologies and process options applicable to sediment. it
presents the GRAs, identifies the technologies and process options, and provides a brief description of
each process option followed by screening comments. These sediment remediation technologies and

process options are retained for detailed screening based on the results of preliminary screening.
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General F\tesponse Remediation Technology Process Option
Action
No Action None Not Applicable
Limited Action LUCs Institutional Controls
Engineered Controls
Sediment Monitoring Sampling and Analysis
Natural Recovery Biodegradation, Dilution, Dispersion
Containment Physical Capping Sediment Cover
Reactive Media Cover Reactive Core Mat
Removal Bulk Excavation Dredging
In-Situ Treatment Enhanced Natural Recovery | Thin-Layer Placement
Biological Phytoremediation
Chemical/Physical Stabilization/Solidification
Disposal Landfill Off-site Landfilling
3.2 DETAILED SCREENING OF SEDIMENT REMEDIATION TECHNOLOGIES AND PROCESS
OPTIONS
3.21 No Action

No Action consists of maintaining the status quo at the site. As required under CERCLA reguiations, the
No Action alternative is carried through the FS to provide a baseline for comparison with other
alternatives and their effectiveness in mitigating risks posed by site contaminants. Because no remedial
actions would be conducted under this alternative, there are no costs associated with “walking away” from
the site. There would also not he any reduction in risk through exposure control or treatment. No Action
would not be effective in evaluating contaminant mobility and potential migration off site because

sediment monitoring would not be performed.

Effectiveness

No Action would not be effective in meeting the sediment RAOs. Evaluation of reductions in sediment
COC concentrations through natural recovery or the potential for migration of COCs off site or to another
medium could not be achieved because sediment monitoring would not be performed. Human health and

ecological risk evaluation through this response action would not be possible.

implementability

There would be no implementability concerns because no action would be implemented.
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Cost

There would be no costs associated with No Action.

Conclusion

Because of NCP requirements, No Action is retained for the wetlands as a baseline for comparison with

the other alternatives.

3.2.2 Limited Action

The technologies considered under this GRA include LUCs, sediment monitoring, and natural recovery.

3.2.21 LUCs

LUCs are designed to protect public health and the environment from residual contamination at
environmental sites. LUCs consist of administrative or legal mechanisms that typically include deed or
zoning restrictions, permits, etc., designated as institutional controls and/or physical controls that typically
include fencing, security guards, etc., designated as engineering controls. Site-specific LUCs are
typically implemented through a LUC Remedial Design (RD) that is prepared in accordance with the Navy
Principles and Procedures for Specifying, Monitoring and Enforcement of Land Use Controils and Other
Post-ROD Actions (DoD, 2004) following approval of the ROD. LUCs typically include the performance of

regular site inspection to verify continued impiementation.

For wetland sediments, LUCs would consist of institutional controls, in which access and future land use

would be limited or restricted.

Effectiveness

LUCs consisting of site use and site access restrictions would effectively minimize unacceptable risks
from direct exposure of human receptors to contaminated sediment. LUCs would not be effective at

meeting RAOs pertaining to ecological receptors.

Implementabilit

LUCs would be easy to implement on a military facility where access is already restricted. A LUC RD
could be readily prepared. LUCs for NAS Pensacola could easily be integrated and implemented.
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Cost

The capitai and O&M costs for LUCs would be low.

Conclusion

LUCs are retained for the development of sediment remedial alternatives for Wetland 18A, specifically to

minimize human heaith risks.

3.222 Sediment Monitoring

Sediment monitoring would consist of regular sampling and analyzing sediment for the COCs throughout
the areas of sediment contamination to evaluate whether the PRGs have been met. Sediment monitoring
could also evaluate the potential for migration of COCs either off site through erosion or transfer to
another medium by leaching, particularly surface water. Sediment monitoring wouid be implemented by
conducting a Baseline Investigation to characterize the current concentrations of COCs in sediment. If
the concentrations of COCs have decreased to below PRGs a Partnering Team meeting would take place
to discuss the path forward. The monitoring plan would include the location and number of sediment
samples to be collected, the types of data (e.g., description of the environment, collecting sediment for
laboratory analysis, conducting insitu or laboratory ecological toxicity testing) to be collected, the data

quality objectives, and decision rules for how the data wili be evaluated.

Sediment monitoring is supported by the SPAWAR investigation of the discharge zone and in situ
sediments at Wetland 64 which found that the “The integrated in-situ sediment assessment generally
reflects areas of low to moderate chemical loading in the bulk sediment with limited bioavailability, uptake
or response. While bulk concentrations in sediment sometimes exceeded screening benchmarks, other
measures of exposure including pore water, discharge waler, interface water and passive samplers
generally indicate a lack of mobility and bioavailability. This is supported by the lack or limited uptake in
tissues of exposed organisms, and the general absence of toxicity in either laboratory or in-situ exposed

organisms.”

Effectiveness

Sediment monitoring alone would not reduce the toxicity, mobility, or volume of contaminants in sediment.
However, sediment monitoring would allow for a determination of contaminant reduction through natural
recovery and the potential off-site migration of COCs. Human heaith and ecological risk evaluation

through sediment monitoring would be possible.
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implementability

Sediment monitoring wouid be easy to implement. Ecological sampling and sediment monitoring has
been performed at NAS Pensacola. The resources and material required for sediment monitoring are

readily available.

Cost

The capital and O&M costs of sediment monitoring would be low.

Conclusion

Sediment monitoring is retained for the development of sediment remedial alternatives for the Site 41

wetlands.

3.2.2.3 Natural Recovery

Natural recovery would consist of allowing naturally occurring processes to reduce the risks potentially
posed by the COCs in sediment over time. Natural recovery could involve physical processes
(sedimentation, advection, dilution, dispersion, bioturbation, or volatilization), biological processes
(biodegradation, biotransformation, or phytoremediation), or chemical processes (natural
oxidation/reduction or sorption). To evaluate natural recovery, sediment samples wouid be regularly
collected and analyzed to establish trends in concentrations of COCs and determine if the PRG have

been met.

Effectiveness

Historical analytical data for Wetiands 3, 5A, 18B, and 64 (Figures 2-1, 2-2, 2-5, and 2-7) indicale a
decreasing trend in the concentration of COCs in sediment at these wetlands. This decreasing trend
suggest thal a natural recovery processes for the COCs could reduce unacceptable risk to human and
ecological receptors. Natural recovery processes reduce the concentrations of COCs in sediment
because inorganic and organic COCs can be removed via various physical, biological, or chemical
processes. Sorption may marginally act as a risk reduction mechanism within the relatively fine sediment
present in the wetlands at NAS Pensacola, specifically if sedimentation is occurring. However, the
anticipated quantity of sedimentation is not significant enough to prevent migration of COCs in sediment
to surface water. Natural variations in oxidation/reduction may marginally affect the concentrations of

organic and inorganic COCs.
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implementability

Natural recovery would be easy to implement because it requires sediment monitoring as its only action.

As noted earlier, the resources and materials required for sediment monitoring are readily available.

Cost

The capital and O&M costs for natural recovery would be low.

Conclusion

Natural recovery is retained for the development of sediment remedial alternatives for the Site 41

wetlands.

3.2.3 Containment

The technologies considered under this GRA include physical and reactive media cover capping.

3.2.31 Physical Capping

Physical capping could be utilized by installing a relatively impermeable cover system over the
contarmninated sediment to prevent direct exposure of ecological receptors. Capping could minimize
sediment COC migration to surface water and off site. The cover system would typically consist of a
layer, at least 2 feet thick, of clean material with geotechnical characteristics (particle size, density,

texture) such that it would be likely to remain above the contaminated sediment.

Effectiveness

Capping would not remove sediment COCs or reduce their toxicity. Nonetheless, capping is a
well-estabiished and proven technology that could be effective in preventing direct exposure of ecological
receptors to contaminated sediment. A cap could be effective in minimizing the potential for off-site

migration of sediment COCs, principally as a result of erosion and sedimentation.

Implementability

installation of a cap over contaminated sediment is typically fairly easy to implement, and the required
material and services are readily available. However, sediment capping would likely pose a significant
detriment to species within the benthic zone, adversely affect the wetland hydrology and result in
unintended damage to areas that are not contaminated. Unintended environmental damage from

construction activities in wetland areas typically include: direct habitat loss, addition of suspended solids
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and modification of water levels and flow regimes. Negative impacts from the ecological damage could
range from changes to the chemistry and biology of the local area to changes in hydrology that go well
beyond the immediate area. Site-specific health and safety procedures and Occupation Safety and
Health Administration (OSHA) regulations would have to be complied with to ensure that exposure to

workers to the COCs is minimal.

Cost

The capital costs for physical capping would be moderate. Because of the need for frequent and long-

term monitoring and maintenance, O&M costs would be relatively high.

Conclusion

Because of significant concerns regarding damage to the existing wetland ecology and hydrology,
continued contaminant mobility, and O&M costs, physical capping is eliminated for the development of

sediment remedial alternatives.

3.2.3.2 Reactive Media Cover

implementation of a reactive media cover would consist of instalting a reactive core mat (RCM) composed
of reactive media “sandwiched” between two permeable layers of geotextile and non-woven composite
material. The cover system typically consists of a RCM installed directly above the area of concern. A
second layer of permeable geotextile with a higher density (usually sand filled) is then installed above the
reactive layer to ensure placement of the reactive media. Reactive material within the RCM contains
contaminant-specific treatment media such as organoclay, activated carbon, zero-valent iron, or apatite.
Depending on the design of the composite material, the reactive media can treat or sequester

contaminants via various physical, chemical, and biological mechanisms.

Effectiveness

Although a relatively new technology, reactive media covers have been successfully implemented for
COCs such as the ones present in Site 41 sediment. A reactive media cover could prevent the flux of
COCs in sediment into surface water. In addition, a RCM can also act as a substrate to encourage
biological degradation. However, biological growth on the RCM is not normally favorable, because

biological fouling may limit media effectiveness and require routine RCM replacement.
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Implementability

Installation of a RCM over contaminated sediment is typically fairly easy to implement. Although few
vendors provide materials and support RCM technology, the required materials and services can be
readily acquired. However, installation of a RCM would likely pose a detriment to species within the
benthic zone, adversely affect wetiand hydrology and result in unintended damage to areas that were not
contaminated. Depending on the biological and contaminant loading on the cover, routine maintenance
of the cover may be required, and reptacement of the RCM may be warranted if the media become spent
or fouled. The construction methods to implement a reactive media cover are likely to result in
unintended consequences that include damage to the existing wetlands and adjacent areas. Unintended
environmental damage from construction activities in wetland areas typically include: direct habitat loss,
addition of suspended solids and modification of water levels and flow regimes. Negative impacts from
the ecological damage could range from changes to the chemistry and biology of the local area to

changes in hydrology that go well beyond the immediate area.

Cost

The capital costs for implementation of a reactive media cover would be moderate to high depending on
the desired media within the cover. Because of the need for fong-term monitoring and maintenance,

O&M costs could potentially be high.

Conclusion

Due to significant concerns regarding damage to the existing wetlands and hydroiogy, impiementability,
and O&M concerns, reactive media covers are eliminated for the development of sediment remedial

alternatives.

3.24 Removal

The technology considered under this GRA is bulk excavation and dredging. The three dredging

methods considered for sediment removal include mechanical, hydrautic, and pneumatic processes.

3.2.41 Long-Reach Backhoe

Most sediment would be accessible to excavation through use of a long-reach backhoe. Due to the
nature of wetlands, load-bearing mats would be placed in the pathway of the backhoe or other equipment
to provide access to the wetland. Similarly, the load-bearing mats would be placed in the excavation
areas upon which the backhoe would be required to move to adequately excavate the contaminated

sediments during remedial activities.
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Backhoes are typically used to remove smali volumes of sediment and may result in potential loss of
sediment due to an open excavator bucket. However, backhoes can be more effective than dredging

systems for removing dense or hard materiaf and for dredging of shallow sediment along shorelines.

3.24.2 Mechanical Dredging

Mechanical dredging uses either normal excavation equipment (e.g., backhoe or Gradali) if it can reach
the sediment depth or digging buckets (e.g., clamshell buckets) or dragline buckets suspended by a cable
from a crane. This equipment can operate from shore or from a floating platform. Dragline buckets are
used with a crane and are similar to digging buckets, with the difference that dragline buckets are open
on one side and are lowered into the sediment with a lifting cable then pulled back towards the crane with

a second cable.

Mechanical dredging typically removes subaqueous sediment at nearly the in-place density and water
content. However, some water is added to the collected sediment because every bucket cannot be filled
completely with sediment. Mechanical dredging typically adds a volume of water 20 to 50 percent of the

bucket capacity. On-site dewatering of excavated sediment is common.

3.243 Hydraulic Dredging

Hydraulic dredges are routinely used to move large sediment volumes. A typical hydraulic dredge
consists of a suction head that collects th.e sediment as a slurry. The suction head is connected to a
hydraulic pump that aspirates the sediment slurry and conveys it to the desired location for further
processing. The machinery may also be equipped with rotating cutting tools or augers to enhance
sediment removal. Hydraulic dredges typically use a volume of water 5 to 10 times that of the in-place
sediment to be removed to create and transport the sediment slurry. The cutter or auger head hydrautic
dredge is most commonly used to remove sediment and can effectively remove a wide variety of
sediment types, including dense sand and hard clay. Hydraulic dredges that do not use a cutter or auger
head can normally only remove relatively soft sediment with littie debris. These hydraulic dredges often

include water jets to help loosen and slurry the sediment.

3.244 Pneumatic Dredging

Pneumatic dredges are similar to hydraulic dredges, except that in place of a pump, they use a pressure
gradient created with compressed air to lift and move dredged material. Pneumatic dredges are not

common and are used primarily for small-scale cleanup of spilled contaminants and marine archaeology.
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Effectiveness

Excavation by dredging is a well-established and demonstrated technology to remove a wide variety of
sediment from aquatic environments. Excavation by dredging is effective at addressing any class of
contaminant (i.e., organic or inorganic) because it physically and non-selectively removes impacted
material. Thus, excavation by dredging may be an effective technology to remove contaminated
sediment. Removal methods (backhoe and dredging) are likely to resuit in unintended consequences
that include damage to the existing wettands and adjacent areas. Unintended environmental damage
from construction activities in wetland areas typically include: direct habitat loss, addition of suspended
solids and modification of water levels and flow regimes. Negative impacts from the ecological damage
could range from changes to the chemistry and biology of the local area to changes in hydrology that go

well beyond the immediate area.

Implementability

Excavation by dredging is a well-proven technology that can be readily implemented at most sites. Silt
curtains, sheet piles or coffer dams may be required to minimize the migrations of contaminated
sediments during the excavation or dredging activities. A sediment containment and dewatering areas
would be required for the wet sediments. Water from the containment area may require treatment prior to
discharge to the wetlands from which the sediments were excavated. Dredging equipment and/or
services are readily available from multiple vendors or contractors. During the bulk excavation and
dredging activities, site-specific heaith and safety procedures and OSHA regulations would have to be

complied with to ensure that the exposure of workers to COCs is minimized.

Cost

Bulk excavation and dredging costs are typically moderate to high. Post-removal sediment and water
management and disposal costs can substantially increase the overall costs of a wel sediment and

dredging removal action.

Conclusion

Because impacted sediment zones at Wetlands 3, 5A, 15, 18A, 48, and 64 can be removed and are
accessible via excavation by bulk excavation or mechanical dredging methods, these methods are

retained as a remedial alternative.
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3.25 In-Situ Treatment

The technologies considered under this GRA include enhanced natural recovery, phytoremediation, and

chemical stabilization/solidification.

3.2.51 Enhanced Natural Recovery

Enhanced natural recovery would consist of accelerating the previously discussed natural recovery
processes (particularly biodegradation and sedimentation) through engineering means. The addition of a
thin-layer of clean sediment (typically 6-inches) is an effective engineering means of encouraging natural
recovery via biodegradation and sedimentation. Appropriately, this option is commonly referred to as

thin-layer placement.

Effectiveness

Compared to natural recovery without enhancement, thin-layer placement could accelerate the
biodegradation of organic COCs in sediment by providing an appropriate support medium for biological
activity. Conversely, thin-layer placement is not anticipated to affect the removal of inorganic COCs. in
addition, it is likely that thin-layer placement would address predominantly the upper fayer of
contaminated sediment, but the deeper layers would remain essentially unaffected. Thin-layer placement
may enhance natural recovery through sedimentation by increasing the thickness of clean material.
However, this effect would be minimal because the typical thickness of material involved in thin-layer
placement (6 inches or less) would not by itself result in adequate risk reduction for human or ecological

receptors.

Implementability

The implementability of enhanced natural recovery through thin-fayer placement is typically fairly easy.
Accurate placement of a fairly thin layer of sand or similar material would be easy to achieve, and the
layer would be relatively easy to maintain over the long term. The thin layer may be a detriment to
benthic species and alter hydrologic characteristics of the wetiand. Placement of the thin layer may

damage areas that are not contaminated by the COCs.

Cost

The capital and O&M costs for enhanced natural recovery through thin-layer placement would be

moderate.
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Conclusion

Enhanced natural recovery via thin-layer placement is eliminated from further consideration because of
effectiveness concerns and the potential for adverse effects on benthic communities and wetland

hydrology.

3.25.2 Phytoremediation

Phytoremediation involves the use of plants to reduce hazardous organic and inorganic contaminants to
non-toxic or less toxic concentration levels. Phytoremediation is most applicable in large areas with low
to moderate contaminant levels. The remedial technology may be utilized in sediment to process COCs

through one or more of the mechanisms:

» Phytoextraction — root uptake or transiocation of contaminants within pilants. Plant harvesting is
generally required for contaminant removal. Demonstrated mechanism for cadmium, cobalt,

chromium, mercury, manganese, arsenic, and zinc.

+ Phytostabilization — immobilization of a contaminant via root absorption, adsorption, accumulation, or
precipitation or the utilization of plants to prevent contaminant migration. Demonstrated mechanism

for arsenic, cadmium, chromium, arsenic, and zinc.

s Rhizodegradation — microbial breakdown of contaminants in sediment within the root zone of piants.
Demonstrated mechanism for PAHs, total petroleum hydrocarbons (TPH), pesticides, chlorinated

solvents, and PCBs.

» Phytodegradation ~ metabolic breakdown of contaminants by plants or the external breakdown of
contaminants from compounds produced by plants. Demonstrated mechanism for organic

compounds, chlorinated solvents, phenols, and herbicides.

e Phytovoiatilization — contaminant uptake and transpiration by a plant to the atmosphere.
Demonstrated mechanism for chiorinated solvents and several inorganics (e.g. selenium, mercury,

and arsenic).

Phytoremediation may utilize various species of plants depending on the required mechanism and CQOCs.
A treatability study would be required to verify species selection and quantify removal efficiency for
specific COCs. If thereafter found applicabie, native or introduced species would be planted in the areas

of contamination. i non-native plants are utilized, appropriate contro! techniques would be used to verify
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that genetic contamination or invasive spread does not occur. If native species are selected, the

remediation potential of existing plants should be carefully assessed.

An array of the above mechanisms may be implemented for removal and containment of the COCs.

Sediment samples would be regularly collected and analyzed to evaluate the progress of remediation.

Effectiveness

The effectiveness of phytoremediation is documented in many cases for the in-situ removal or
containment of inorganic and organic contaminants such as the Site 41 COCs. A combination of several
mechanisms may be utilized to incorporate the variety of COCs requiring remedial action. Treatability
testing would be required to evaluate the site-specific applicability of phytoremediation. Successful
application of phytoremediation could achieve RAOs and reduce human and ecological risks. However,
plant toxicology and organisms within the herbivorous food chain should be evaluated in detail prior to

application to ensure that implementation does not create adverse affects.

Implementability

Phytoremediation of contaminated sediment would be relatively easy to implement at NAS Pensacola.

Planting of selected species would be relatively unobtrusive with respect to existing biota.

Cost

The capital and O&M costs for phytoremediation would be low.

Conclusion

Sediment COC concentrations greater than PRGs are limited to the top 6-inches of sediment. inorganics
in the sediment become part of the plant matter as plants grow and are cycled back to wetland sediments
after the piant expires or when leaves drop. Therefore, phytoremediation would require harvesting plants
to remove plant matter that contains inorganic COCs, which would be recycled to wetland sediments if
not removed. . The harvesting events could also result in unintended physical damage to the wetlands.
Therefore, phytoremediation is not retained as a GRA due to concerns with effective piant root depths

extending beyond the impacted depth.

3.253 Chemical Stabilization/Solidification

Chemical stabilization would consist of mixing contaminated sediment with chemical reagents that modify

COCs to render them less soluble and hence less mobile. Chemical solidification binds the COCs within
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the matrix of the material being treated. The most common stabilization reagents are phosphates,
carbonates, hydroxides, and sulfates. Common solidification reagents include pozzolanic-based
materials such as Portland cement, cement kiin dust {CKD), and fly ash. Other reagents such as
thermoplastic binders (i.e., asphalt); sorbents such as granular activated carbon (GAC), clays, zeolites,
and anhydrous sodium silicate; and MAECTITE® have also been successfully used for chemical

stabilization/solidification.

For in-situ chemical stabilization/sclidification, the above-mentioned chemical reagents are typically mixed
with the contaminated sediment to be treated using specialized mechanical excavating and blending

equipment that combines augering of the sediment with high-pressure injection of the reagents.

Effectiveness

Chemical stabilization/solidification is a well-established and proven technology, but its effectiveness is
highly dependent on the type of material being treated and the type of COCs being immobilized. A
physical and chemical characterization of the media and COCs to be immobilized and/or treated is
needed. Treatability testing is typically required to determine the most suitable stabilization/solidification
reagents and mixing ratios. The effectiveness of in-situ chemical stabilization/solidification couid be
limited by incomplete in-situ sediment/reagent blending, which is typically not as complete as in an ex-situ

environment.

in-situ chemical stabilization/solidification would effectively minimize the potential for migration of COCs
from sediment to other environmental media such as surface water. However, in-situ chemical
stabilization/solidification does not eliminate the toxicity of COCs immobilized in the treated sediment and
leaves this treated sediment in place. Long-term stability and leachability of the treated sediment would
remain as potential concerns because COCs would remain within the treated sediment. These concerns
are particularly valid for application of this technology to sediment within saftwater wetlands, where the
high salinity of NAS Pensacola surface water could significantly impact the long-term stability of the

stabilized sediment.

The construction methods to implement in-situ chemical stabilization/solidification may result in
unintended consequences that include damage to the existing wetlands and adjacent areas. Unintended
environmental damage from construction activities in wetland areas typically include: direct habitat loss,
addition of suspended solids and modification of water levels and flow regimes. Negative impacts from
the ecological damage could range from changes to the chemistry and biology of the local area to

changes in hydrology that go well beyond the immediate area.
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Implementability

In-situ chemical stabilization/solidification is typically fairly easy to implement, and qualified contractors
are readily available to perform this work. Treatability tests would be required to determine the
appropriate mix ratios prior to implementation. Implementation of this technology within saturated media
may not be feasible or effective. Similarly, the areal extent of sediment that would require treatment may
be cost prohibitive. In-situ would disturb the sediment and would require the installation of turbidity
curtains so the treated and contaminated sediments would not be mobilized and transported to other
areas of the wetiand or further downstream. The in-situ chemical stabilization/solidification would
adversely affect the existing benthic communities and aiter the hydrology of the wetlands. Areas that are
not affected by the COCs could be adversely affected by the equipment used to implement this
technology.

Cost

The costs of stabilization/solidification would be high. The application of this technology would be

contracted as a service.

Conclusion

In-situ chemical stabilization/solidification is eliminated from further consideration because of potential
adverse affects to the existing benthic community, altering the wetland hydrology, damage to adjacent

areas, effectiveness, and other implementability concerns.

3.2.6 Disposal

The only technology considered under this GRA is off-site fandfilling.

Off-Site Landfilling

Off-site landfilling would consist of transporting dredged sediment for burial at a permitted facility. Prior to
landfilling, the sediment would be dewatered to meet landfili moisture requirements for waste and
sediment with higher concentrations of COCs will require treatment by one or more ex-situ treatment
technologies at an off-site treatment, storage, and disposal facility (TSDF). In addition, sediment that
contains metals with Toxicity Characteristic Leaching Procedure (TCLP) extract concentrations greater
than RCRA toxicity characteristic concentrations would be identified as hazardous and would have to be
disposed of at a hazardous waste TSDF. At the TSDF, sediment would undergo treatment to satisfy land

disposal restrictions (LDRs) prior to secure landfilling. Based on currently available analytical data, it is
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unlikely that sediment would require treatment at an off-site TSOF or that sediment would be identified as

hazardous.

Effectiveness

Landfilling would not permanently or irreversibly reduce the concentrations or toxicities of sediment
COCs. However, although the CERCLA preference for treatment relegates landfilling to a less preferable
option, this technology could be an effective disposal option for contaminated sediment. Landfills are only
permitted to operate if they meet certain requirements of design and operation governing foundation,
liner, leak detection, leachate collection and treatment, daily cover, post-closure inspections and
monitoring, etc., which ensure the effectiveness of these facilities. The requirements of a hazardous

waste TSDF are typically more stringent than those of a municipal solid waste landfill.

implementability

Off-site landfilling would be easy to implement provided the excavation method is applicable. Permitted
municipal solid waste and hazardous waste TSDFs are available for this purpose. In certain cases,
disposal at either type of facility may require pretreatment, which would mainly include the removal of free
liquids by dewatering to facilitate the transport of dredged sediment for disposal. A waste profile would
have to be prepared, including indications of contaminant concentrations and their leachabilities. Adverse
impact of the surrounding community and the environment from off-site transportation of contaminated
sediment would be adequately mitigated by adherence to spill prevention procedures and by compliance

with Department of Transportation (DOT) regulations.

Cost

The cost of off-site disposal would be low to moderate for a municipal solid waste landfill, moderate for a

non-hazardous waste TSDF, and high for a hazardous waste TSDF.

Conclusion

Landfilling is retained for the development of sediment remedial alternatives because removal of

contaminated sediment was retained for Wetlands 3, 5A, 15, 18A, 48, and 64.

3.3 SELECTION OF REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS

Table 3-1 presents a summary of GRA's retained for specific wetlands. These technologies are

evaluated in detail for the applicable wetlands in Section 4.0.
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TABLE 3-1
RETAINED GENERAL RESPONSE ACTION SUMMARY
SITE 41 WETLANDS - FEASIBILITY STUDY REPORT
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
General Remediation ' Wetland
Response Technolo Process Option
Action echnology 5A | 15 | 18A | 18B | 48 | 64
No Action None Not Applicahle vV iviv v v | v
Institutional Controls vV | v v
Land Use Controls
Physical Controls vV |V v
Limited .
. Sediment . . v iv|wv v v | v
Action Monitoring Sampling and Analysis
Natural Recovery Bllodegr.adatlon, Dilution, v v iwv v v | v
Dispersion
Capping Sediment Cover
Containment ; ;
Reactive Media Reactive Core Mat
Cover
, Excavation v iv|wv v
Removal Bulk Excavation
Mechanical Dredging v
::Elnhanced Natural Thin-Layer Placement
, ecovery
In-Situ
Treatment Biological Phytoremediation
Chemical/Physical | Stabilization/Solidification
Disposal Landfiil Offsite Landfilling vV iiv vV vV v

» — Denotes retained General Response Action (GRA).
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4.0 ASSEMBLY AND DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

41 INTRODUCTION

This section presents an evaluation of each remedial alternative with respect to the criteria of the NCP
(40 CFR Part 300). These criteria and the relative importance of these criteria are described in the

following subsections.

411 Evaluation Criteria

in accordance with the NCP (40 CFR Part 300.430), the following nine criteria are used for the evaluation

of remedial alternatives:

o Overall Protection of Human Health and the Environment

» Compliance with ARARs

» Long-Term Effectiveness and Permanence

» Reduction of Toxicity, Mobility, or Volume through Treatment
e Short-Term Effectiveness

s Implementability

» Cost

o State Acceptance

» Community Acceptance

Among the nine criteria, the threshold criteria are considered to be:

e Overall Protection of Human Health and the Environment

o Compliance with ARARSs (excluding those that may be waived)

The threshold criteria must be satisfied for an alternative to be eligible for selection.

Among the remaining criteria, the following five criteria are considered to be the primary balancing

criteria:

« Long-term Effectiveness and Permanence
» Reduction of Contaminant Toxicity, Mobility, or Volume through Treatment
e Short-Term Effectiveness

e Implementability
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e Cost

The balancing criteria are used to compare and weigh the relative merits of each remedial alternative to

the no action alternative and to each other.

The remaining two of the nine criteria; State Acceptance and Community Acceptance are considered to
be modifying criteria that must be considered during remedy selection. These last two criteria are
evaluated after the FS has been reviewed by the State of Florida and the Proposed Plan has been
discussed at a public meeting, if required and requested, and opened to public comment. Therefore, this

document addresses only seven of the nine criteria.

4111 Overall Protection of Human Heaith and the Environment

Alternatives must be assessed for adequate protection of human health and the environment, in both the
short and long term, from unacceptable risks posed by hazardous substances or contaminants present at
the site by eliminating, reducing, or controiling exposure to levels exceeding cleanup goais. Overalil
protection draws on the assessments of other evaluation criteria, especially long-term effectiveness and

permanence, short-term effectiveness, and compliance with ARARs.

41.1.2 Compliance with ARARs

Alternatives must be assessed to determine whether they attain ARARs under federal environmental laws
and state environmental or facility siting laws. CERCLA Section 121(d) specifies in part that remedial
actions for cleanup of hazardous substances must comply with requirements and standards under federal
or more stringent state environmental laws and regulations that are applicable or relevant and appropriate
(i.e., ARARs) to the hazardous substances or particular circumstances at a site or a waiver must be
obtained [see also 40 CFR 300.430(f)(1)(ii)(B)] (waivers are described in Section 2.1.2.1).

ARARs include only federal and state environmental or facility siting laws/regulations and do not include
occupational safety or worker protection requirements. In addition, per 40 CFR 300.405(g)(3), non-
binding other advisories, criteria, or guidance may be considered in determining remedies [To Be

Considered (TBC) guidance category].

4113 Long-Term Effectiveness and Permanence

Alternatives must be assessed for the long-term effectiveness and permanence they offer, along with the
degree of certainty that the alternative will prove successful. Factors that will be considered as

appropriate inctude the following:
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« Magnitude of Residual Risk - Risk posed by untreated waste or treatment residuals at the conclusion
of remedial activities. The characteristics of residuals should be considered to the degree that they
remain hazardous, taking into account their volume, toxicity, mobility, and propensity to

bioaccumulate.

+ Adeguacy and Reliability of Controls - Controls such as containment systems and LUCs that are
necessary to manage treatment residuals and untreated waste must be shown to be reliable. in
particular, the uncertainties associated with land disposal for providing long-term protection from
residuals; the assessment of the potential need to replace technical components of the alternative
such as a cap, slurry wall, or treatment system; and the potential exposure pathways and risks posed

if the remedial action needs replacement.

4114 Reduction of Toxicity, Mobility, or Volume through Treatment

The degree to which the aiternative employs recycling or treatment that reduces the toxicity, mobility, or
volume will be assessed, including how treatment is used to address the principal threats posed by the

site. Factors that will be considered, as appropriate, include the following:

The treatment or recycling processes the alternative employs and the materials that they will treat.

« The amount of hazardous substances, poliutants, or contaminants that will be destroyed, treated, or

recycled.

« The degree of expected reduction in toxicity, mobility, or volume of waste due to treatment or

recycling and the specification of which reduction(s) is occurring.
e The dégree to which the treatment is irreversibie.

e« The type and quantity of residuals that will remain following treatment, considering the persistence,
toxicity, mobility, and propensity to bioaccumulate of such hazardous substances and their

constituents.

+ The degree to which treatment reduces the inherent hazards posed by principal threats at the site.

41.1.5 Short-Term Effectiveness

The short-term impacts of the alternative will be assessed considering the following:
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s  Short-term risks that could be incurred by the community during implementation,

s Potential impacts on workers during remedial action and the effectiveness and reliability of protective

measures.

o Potential environmental impacts of the remedial action and the effectiveness and reliability of

mitigative measures during implementation.
s« Time until protection is achieved.

41.1.6 Implementability

The ease or difficulty of implementing the alternatives will be assessed by considering the following types

of factors, as appropriate:

s Technical feasibility, inciuding technical difficuities and unknowns associated with the construction
and operation of a technology, the reliability of the technology, ease of undertaking additional

remedial actions, and the ability to monitor the effectiveness of the remedy.

« Administrative feasibility, including activities needed to coordinate with other offices and agencies,
and the ability and time required to obtain any necessary approvals and permits from other agencies

(for off-site actions).

= Availability of services and materials, including the availability of adequate off-site treatment capacity,
storage capacity, and disposal capacity and services; the availability of necessary equipment and
specialists, and provisions to ensure necessary additional resources; the availability of services and

materials; and the availability of prospective technologies.

411.7 Cost

Capital costs will include both direct and indirect costs. Annual O&M costs will be provided, and a net
present value of the capital and O&M costs will also be provided. Typically, the cost estimate accuracy

range is plus 50 percent to minus 30 percent.

41.1.8 State Acceptance

The state’s concerns that must be assessed include the following:

TtNUS/TAL-10-131-0380-6.3 4-4 CTO 0030



Rev. 1
12/29/10

e The state’s position and key concerns related to the preferred alternative and other alternative.

s State comments on ARARSs or the proposed use of waivers.

e These concerns cannot be evaluated untif the state has reviewed and commented on the FS. These
concerns will be discussed, to the extent possibie, in the Proposed Plan to be issued for public

comment.

4.1.1.9 Community Acceptance

This assessment consists of responses of the community to the Proposed Plan and includes determining
which components of the alternatives interested persons in the community support, have reservations
about, or oppose. This assessment can be conducted after comments on the Proposed Plan are

received from the public.

4.1.2 Selection of Remedy

The selection of a remedy is a two-step process. The first step consists of identification of a preferred
alternative and presentation of the alternative in a Proposed Plan to the community for review and

comment. The preferred alternative must meet the following criteria:

s Protection of human health and the environment.

s Compliance with ARARs unless a waiver is justified.

s Cost effectiveness in protecting human health and environment and in complying with ARARs.

e Utilization of permanent solutions and alternate treatment technologies or resource recovery

technologies to the maximum extent practicable.

The second step consists of the review of public comments and determination by the Navy and USEPA,
in consultation with the State of Florida, as to whether the preferred alternative continues to be the most

appropriate remedial action for the site.

4.2 ASSEMBLY AND DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES FOR SEDIMENT

This section will develop the remedial aiternatives for sediment at Site 41. Additional site-specific
information and assumptions will be provided in this section to further explain the alternative development

process.
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The following -alternatives for sediment remediation have been deveioped for the Site 41 Wetlands (3, 5A,
15, 18A, 18B, 48, and 64):

« SED-1: No Action
s SED-2: Natural Recovery and Sediment Monitoring

it should be noted that arsenic concentrations are below caiculated PRGs, based on the most recent
sediment sample results for Wetland 18B. However, a Baseline Investigation is being proposed for

Wetland 18B to verify that arsenic concentrations remain less than PRGs.

An additional alternative has been included for Wetlands 3, 15, 18A, and 18B:

» SED-3: LUCs, Natural Recovery, and Sediment Monitoring

An additional alternative has been included for Wetlands 3, 5A, 15, 18A, 48, and 64:

e SED-4: Ex-Situ Treatment — Removal (Excavation or Dredging) and Disposal

A description and detailed analysis of these aiternatives are provided in the following sections.

421 SED-1: No Action
4211 Description

The No Action alternative maintains the site as is. This alternative does not address the sediment
contamination and is retained to provide a baseline for comparison to other alternatives. There would be
no reduction in toxicity, mobility, or volume of the contaminants. The site wouid not be available for

unrestricted use.

421.2 Detailed Analysis

Qverall Protection of Human Health and the Environment

SED-1 would not provide protection of human health and the environment. Under the current fand use,
there could be unacceptable risks to human health and/or ecological receptors from direct exposure to
contaminated sediment. Because sediment monitoring would not be performed, potential fluctuations in

COC concentrations would not be detected.
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Compliance with ARARs
Compliance with location-specific ARARs would be purely incidental, the wetland status of the site would
prohibit or limit future use or development. Action-specific ARARs are not applicable to this alternative

and there are no chemical-specific ARARs identified for Site 41.

Long-Term Effectiveness and Permanence

SED-1 would have no long-term effectiveness and permanence because contaminated sediment would
remain on site. Because there would be no LUCs to restrict the disturbance of sediment within the site
boundaries, the potential would also exist for unacceptable risk to develop for human and/or ecological
receptors. Because there would be no sediment monitoring, potential COC concentration fluctuations
would not be detected. Although COC concentrations will eventually decrease to PRGs through natural

recovery, no sediment monitoring would verify this.

Reduction of Toxicity, Mobility. or Volume through Treatment

SED-1 would not reduce the toxicity, mobility, or volume of contaminants through treatment because no

treatment would occur.
Short-Term Effectiveness
Because no action would occur, implementation of SED-1 would not pose any risks to on-site workers or

result in short-term adverse impact to the local community and the environment. SED-1 would never

achieve the RAQs, this would not be verified through sediment monitoring.

Implementability

Because no action would occur, SED-1 would be readily implementable. The technical feasibility criteria,
including constructability, operability, and reliability, are not applicable. implementability of administrative
measures is not applicable because no such measures would be taken.

Cost

There would be no costs associated with the No Action alternative.
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422 SED-2: Natural Recovery and Sediment Monitoring

SED-2 consists of two major components; (1) Natural recovery and (2) sediment monitoring.

4221 Description

Component 1: Natural Recovery

Natural recovery would consist of allowing naturally occurring processes to reduce the human health or
ecological risks posed by the COCs over time. Natural recovery could involve physical processes
(sedimentation, advection, dilution, dispersion, bioturbation, or volatilization), biological processes
(biodegradation, biotransformation, or phytoremediation), and/or chemical processes (natural
oxidation/reduction or sorption). To evaluate natural recovery, sediment samples wouid be regularly
collected and analyzed to establish trends in concentrations of COCs and evaluate whether the PRGs are

met.

Component 2: Sediment Monitoring

Sediment monitoring would be implemented by conducting a Baseline Investigation to characterize the
current concentrations of COCs in sediment. If the concentrations of COCs have decreased to below
PRGs, the NAS Pensacola Partnering Team would meet and discuss the path forward. The monitoring
plan would include the location and number of sediment samples to be collected, the types of data (e.g.,
description of the environment, collecting sediment for laboratory analysis, conducting insitu or laboratory
ecological toxicity testing) to be collected, the data quality objective and decision rules for how the data

will be evaluated.

Sediment monitoring wouid consist of regularly collecting and analyzing sediment samples from within the
areas of concern at Wetlands 3, 5A, 15, 18A, 48, and 64 to assess natural recovery and verify that

migration of the COCs is not occurring.

Sediment samples would also be collected at Wetland 18B to confirm that COC concentrations remain
below their PRGs. Sediment samples were collected from only one location at Wetland 18B in 1995 and
1997. Arsenic was detected at a concentration of 83.8 mg/kg in 1995, which exceeds the PRG (14
mg/kg). However, arsenic was detected at a concentration of 13.8 mg/kg in a sediment sample coliected
from the same location in 1997. Therefore sediment monitoring was retained because there is some

uncertainty in whether arsenic concentrations exceed its PRG.
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Because each wetland has different COCs and detected concentrations of COcs, the sampling and
analyses program would be different and specific to each wetland. The number of samples to be
collected and parameters for laboratory analyses for each wetland are listed in Table 4-1. Sediment
sample locations and the need for conducting insitu or laboratory ecological toxicity testing would be
determined and described in a sampling and analysis plan. The sediment monitoring would be performed
at the frequency described in the sampling and analysis plan untii PRGs have been met. The need to

conduct a more active remedial approach would be evaluated during the five-year review.

Because this remedy will result in hazardous substances, pollutants, or contaminants remaining on site in
excess of levels that allow for unlimited use and unrestricted exposure, an independent statutory review
will be conducted within five years of initiation of remedial action. Although considered part of Alternative
2, the five year review is an independent statutory review that is conducted in accordance with Section
121(c) of CERCLA and NCP §300.430(f)(5)(iii}(c). The review s required within five years of initiation of
remedial action and every five years thereafter to ensure that the remedy continues to be protective of
human health and/or the environment. Additionally, if the results of the five-year reviews reveal that
remedy integrity is compromised and protection of human health is insufficient, then additional remedial
actions will be evaluated by the Navy, USEPA, and FDEP. Each five-year review consists of a review of

relevant documents, interviews, a site inspection, and preparation of a summary report.
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TABLE 4-1
SEDIMENT MONITORING
SITE 41 WETLANDS ~ FEASIBILITY STUDY REPORT
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
Analysis
Number of Metals Pesticides/PCBs
Wetland Samples to o E E - @ E a w - =
be = 3 = o @ 3 = [a] [a] [a] [~
= = - o © c — @ o [m]
Collected < E E Y o [ c > c o o a =
Bls 88|22 (2|5|N|s 5|3 3
< S £ o 5 © A A A =
Q E) = [77] <t <t <t fiad
3 10 X X
5A 10 X X X
15 10 X X X
18A 10 X
188 10 X
48 20 X X X X
64 20 X X X X X X

*For purpases of costing, the number of samples to be coliected as presented above were assumed. The

actual number of samples and locations will be determined in the sampling and analysis plan developed

for sediment monitoring.
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4.2.2.2 Detailed Analysis

Qverall Protection of Human Health and the Environment

SED-2 would not be protective of human health and/or the environment at the time of implementation.
However, protection of human and ecological receptors would occur over time. The sediment monitoring
associated with SED-2 would identify when protection of human and ecological receptors would occur.
Five-year reviews would be conducted to evaluate the adequacy of the remedy. If contaminant trends do
not identify a continual decrease in COC concentrations, or if sediment monitoring does not identify
continued accumulation of cleaner sediment over the contaminated areas, a determination of the
adequacy of the alternative would be made in accordance with the decision making process that would be

identified in the long-term sediment monitoring plan associated with this alternative.

Compliance with ARARs

Although SED-2 does not remove or reduce COC concentrations to the identified PRGs upon
implementation, it should achieve the identified PRGs after natural processes are given sufficient time to
reduce COC concentrations. Therefore, SED-2 would comply with location-, and action-specific ARARs

once natural processes are given adequate time to reduce the COCs to concentrations below their PRGs.

Long-Term Effectiveness and Permanence

SED-2 would provide long-term effectiveness and permanence once the COC concentrations meet their
PRGs through naturally occurring processes. Once PRGs are achieved, it is expected that the COCs
would remain at concentrations below their PRGs. Five-Year reviews would be conducted to evaluate

results of regular sediment monitoring and the adequacy of the remedy.

Reduction of Toxicity, Mobility, or Volume through Treatment

The implementation of SED-2 would not provide a reduction in toxicity, mobility, or contaminant volume
within Wetiands 3, 5A, 15, 18A, 18B, 48, and 64 through treatment. However, reduction of contamination
toxicity and mobility could occur as a result of naturally occurring processes.

Short-Term Effectiveness

Implementation of SED-2 would not result in short-term adverse risk to the local community and the
environment. Some short-term risks could be incurred by workers from exposure to contaminated

sediment during sediment monitoring activities. However, the potential for exposure would be minimized
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by the wearing of appropriate personal protection equipment (PPE), and compliance with OSHA

regulations and site-specific heaith and safety procedures.

Implementability

Natural recovery would be very easy to implement because it requires limited actions of sediment
monitoring and evaluation. The resources and materiais required for sediment monitoring are readily
available.

Cost

The estimated costs for Alternative SED-2 are as follows.

Wetland Capital Cost 30-Year NPW of O&M 30-Year NPW
3 $9,000 $75,000 $84.000
5A $9.,000 $79.000 $88,000
15 $9.000 $79,000 $88,000
18A $9,000 $72,000 $81,000
188 $9,000 $72,000 $81,000
48 $9,000 $87,000 $96,000
64 $9,000 $126.,000 $135,000
Total 363,000 $590,000 $653,000

The above cost figures have been rounded to the nearest $1,000 to reflect the preliminary nature of these

estimates. A detailed breakdown of estimated costs for this alternative is provided in Appendix B.

4223 Sustainability Evaluation Results

Due to limitations in the SiteWise model, the only input for SED-2 is the travel to and from NAS Pensacola
for sampling Wetlands 3, 5A, 15, 18A, 18B, 48, and 64. it is assumed there will be 2 days of sampling for

each wetland and travel back and forth from the site 200 miles each way. This yields the following:
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CO: Nox Sox PM1o Total Accident Accident
Emissions | Emissions | Emissions | Emissions | Energy Risk Risk
Metric ton | Metric ton | Metric ton | Metricton | MMBTU Fatality Injury
0.60 6.61 NA 0.00065 1.56 9.76E-05 6.80E-06
Notes:

COz = carbon dioxide

Nox = nitrogen oxide

Sox = sulfur oxide

PM1o= particles measuring 10 microns or less

MMBTU = one thousand thousand British Thermal Units

A summary of the sustainability evaluation for this alternative is provided in Appendix C.

4,23 SED-3: LUCs, Natural Recovery, and Sediment Monitoring {Wetiands 3, 15, 18A, and
18B)
4231 Description

SED-3 consists of three major components: (1) LUCs, (2) natural recovery, and (3) sediment monitoring.
The LUC component of SED-3 was only considered for Wetland 3, 15, 18A, and 18B because only

human receptors are at risk.

Component 1: LUCs

LUCs would be implemented to prevent unacceptable risks to human receptors (e.g., maintenance
workers) from exposure to the COCs that exceed their cleanup criteria in sediment at the wetlands.
These LUCs wouid be impiemented in the form of both institutional controls (ICs) such as master
planning based on administrative controls over future land usage and engineering controis (ECs) such as
site signage will be implemented. How these LUCs would be implemented and maintained would be
detailed in a LUC Remedial Design (RD) for the site prepared by the Navy and submitted to USEPA and

FDEP for review and concurrence after finalization of the ROD.

Component 2: Natural Recovery

This component would be the same as SED-2.

Component 3: Sediment Monitoring

This component would be the same as SED-2.
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42.3.2 Detailed Analysis

Qverall Protection of Human Health and the Environment

SED-3 would be protective of human health. LUCs restricting access would be protective of human
heaith by preventing unacceptable risks to workers from direct exposure to the COCs in sediment. SED-3
would not be protective of the environment (Wetlands 3 and 15) at the time of implementation. However,
protection of ecological receptors at Wetlands 3 and 15 would occur over time. The sediment monitaring
associated with SED-3 would identify when protection of ecological receptors would occur. Five-year'
reviews would be conducted to evaluate the adequacy of the remedy. If contaminant trends do not
identify a continual decrease in COC concentrations, or if sediment monitoring does not identify continued
accumulation of cleaner sediment over the contaminated areas, a determination of the adequacy of the
alternative would be made in accordance with the decision making process that would be identified in the

long-term sediment monitoring plan associated with this alternative.

Compliance with ARARs

SED-3 would comply with location- and action-specific ARARS.

Long-Term Effectiveness and Permanence

SED-3 would provide long-term effectiveness and permanence for human health receptors upon
implementation. Restricting access to workers would prevent unacceptable risk from direct exposure to
the COCs in sediment.SED-3 would provide fong-term effectiveness and permanence for ecological
receptors once the COC concentrations meet their PRGs through naturally occurring processes. Once
PRGs are achieved, it is expected that the COCs would remain at concentrations below their PRGs.
Five-Year reviews would be conducted to evaluate results of regular sediment monitoring and the

adequacy of the remedy.

Reduction of Toxicity, Mobility, or Volume through Treatment

SED-3 would not reduce the toxicity, mobility, and volume of contaminants because no treatment would

occur.
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Short-Term Effectiveness

implementation of Alternative SED-3 would not result in short-term adverse impact to the local community
and the environment. Some short-term risks could be incurred by workers from exposure to
contaminated sediment during sediment monitoring activities. However, the potential for exposure would
be minimized by the wearing of appropriate PPE, and compliance with OSHA regulations and site-specific
health and safety procedures.

implementabilit

The administrative aspects of Alternative SED-3 would be relatively simple to implement. |If site
ownership changed, appropriate provisions would be incorporated into the property transfer documents to
ensure continued implementation of land use restrictions. As noted earlier, the resources and materials
required for sediment monitoring are readily available.

Cost

The estimated costs for Alternative SED-3 at Wetlands 3, 15, 18A, and 18B are as follows:

Wetland Capital Cost 30-Year gzg of 0&M 30-Year NPW
3 $23,000 $111,000 $134,000
15 $23,000 $111,000 $134,000
18A $23,000 $111,000 $134,000
18B $23,000 $111,000 $134,000

The above cost figures have been rounded to the nearest $1,000 to reflect the preliminary nature of these

estimates. A detailed breakdown of estimated costs for this alternative is provided in Appendix B.

4.2.3.3  Sustainability Evaluation Results

Alternative SED-3 only applies to Wetlands 3, 15, 18A, and 18B, and thus can only be compared to SED-
2 and SED-4 for Wetlands 3, 15, 18A, and 18B. This alternative involves traveling to the site to sample,
and has the same inputs and emissions as alternative SED-2. A detailed summary of the sustainability
evaluation for this alternative is provided in Appendix C.

A detailed summary of the sustainability evaluation for this aiternative is provided in Appendix C.
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4.2.4 SED-4: Ex-Situ Treatment - Excavation and Off-Site Disposal (Wetlands 3, 5A, 15, 18A,
48, and 64)

4.2.41 Description

SED-4 consists of five major components: (1) Pre-design investigation (PDI),-(2) removal (excavation or
dredging) of contaminated sediment, (3) verification sampling, (4) off-site sediment disposal, and (5)

wetland reconstruction.

Component 1: Pre-Design Investigation

To ensure that this alternative removes the required amount of sediment to eliminate the risk to human
and/or ecological receptors at Wetlands 3, 5A, 15, 18A, 48, and 64, the implementation of this alternative
would include a PDI to refine the extent of the required excavation. For the purposes of costing for this
FS it was assumed that the PDI would inciude collecting sediment samples to more accurately define the
limits of contaminated sediment. The assumed number of samples to be collected during the PDI is
presented in the table below. The resuits from the PD! would be used to adjust the extent of the
excavation. The actual number of samples and locations will be determined in the sampling and analysis

plan developed for the PDI.

3 18
5A 2
15 =

18A 3
48 38
64 n

Component 2: Excavation

Sediment with concentrations of COCs greater than human health and/or ecological PRGs would be
excavated or dredged to an assumed depth of 1 foot below the existing ground surface (bgs). The
proposed excavation areas for each wetland are presented on Figures 4-1 through 4-6. The proposed

excavation areas and estimated volumes are as foliows.

Wetland Area (square yards) Volume (cubic yards)
3 1250 417
5A 3056 1,019
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15 3,681 1,227
18A 2,986 995
48 23,750 7.904
64 21,111 7,037

Bulk excavation at Wetlands 3, 5A, 15, 18A and 48 (figures 4-1 through 4-5) couid be conducted using a
long-reach backhoe. Load-bearing mats would be used to provide access to the excavation area in the
wetlands and to move around the excavation area. A temporary containment area wouid need to be
constructed to dewater the sediment. The on-site dewatering would be required to reduce the moisture
content in the soils to a level that is acceptable for off-site disposal at an off-site landfill. Sediment in the
water obtained from the excavated soils wouid be allowed to settle out prior to discharging of the water to
the wetland from which the soil was excavated. if necessary, the water would require treatment (e.g.

filtration or activated carbon) prior to discharge.
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Because of the depth of water is approximately 8 to 10 feet over the proposed excavation areas (around
the boat dock area) at Wetland 64, dredging would be performed using hydraulic dredging methods.
Sediment with concentrations of COCs greater than ecological PRGs would be excavated via dredging to
1 foot bgs. The proposed excavation area for Wetland 64 is presented on Figure 4-6. An estimated area
of 21,111 square yards will be dredged, resuiting in a sediment volume of 7,037 cubic yards being
removed and disposed. A digital global positioning system (DGPS) would be used to control the limits of

the submerged cutter head on the hydraulic dredging equipment.

The dredged sediments removed from Wetland 64 would be hydraulically pumped to a processing or
dewatering pad where the sediment would be pumped into geosynthetic filter bags (sediment bags) and
allowed to dewater by gravity. The dewatering pad would need to be constructed to contain 7,037 cubic
yards of wet sediments and the water expected to be generated through the hydraulic dredging process.
Following the dewatering process, the removed sediment would be loaded into trucks and transported to
an off-site landfill. Water removed from the sediment would be treated and discharged back to wetland.
Based on the contaminants in the sediment requiring removal, it is expected that the water treatment

would include pumping the water through a filtration unit and an activated carbon unit.

Component 3: Verification Sampling

Following the excavation of contaminated sediment at Wetlands 3, 5A, 15, 18A, 48 and 64, verification
samples would be collected from the excavation area to confirm the removal of COCs to concentrations
less than PRGs. The Navy would develop a verification sampling and analysis plan that would identify

the number and/or frequency of verification samples.

Component 4: Off-Site Disposal

Although the COC concentrations are considered human and/or ecological risks, for Wetlands 3, 5A, 15,
18A, 48, and 64, the excavated sediment and cleared vegetation would be considered non-hazardous
and could be disposed in a permitted RCRA Subtitie D landfill. Samples of the vegetation and excavated
sediment would be collected and analyzed to ensure that the waste materials comply with the fandfill
permit. Prior to disposal, the sediment would be allowed 1o dewater at a temporary holding area until it

meets the moisture content required by the off-site landfill.

Approximately 7,037 cubic yards (in-place volume) of sediment over a 17,867-square-yard area would be
hydraulically dredged from Wetland 64. The water generated through hydraulic dredging and dewatering
would be expected to be equal to approximately 6 parts water to 1 part sediment. Based on similar

dewatering and consolidation projects, it is estimated that the dredged sediment would consolidate
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approximately 20 percent over a 6- to 3-month dewatering period. Therefore, the expected volume of
dredge material to be disposed off site would be approximately 80 percent of the in-place sediment

velume (5,630 cubic yards).

Component 5. Wetland Reconstruction

Removal of 1 foot of sediment from Wetlands 3, 5A, 15, 18A, and 48 would be preceded by the stripping
of vegetative cover from these areas. Wetland reconstruction would be necessary and would include
planting native species to return each wetland to a pre-construction condition that is similar to the existing

condition.

4.2.4.2 Detailed Analysis

Qverall Protection of Human Health and the Environment

SED-4 would be protective of human health and the environment.
Removal of sediment with COC at concentrations greater than CGs would eliminate or reduce the
potential for unacceptable human health and/or ecological risks as a result of exposure to the

contaminated sediment.

Compliance with ARARs

SED-4 would comply with applicable location-, and action-specific ARARs.

Long-Term Effectiveness and Permanence

SED-4 would provide long-term effectiveness and permanence.
Removal of sediment with COC concentrations greater than CGs would effectively and permanently
prevent unacceptable risk by human and/or ecological receptors from exposure to the COCs and their

potential migration to surface water by erosion or leaching from sediment to surface water.

Reduction of Toxicity, Mobility. or Volume through Treatment

SED-4 would not reduce the toxicity, mobility, and volume of contaminants because no treatment wouid
occur. However, SED-4 would reduce the volume of contaminants through permanent removal and off-

site disposal of the sediment with concentrations greater than their CGs. Alternative SED-4 would also
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APPENDIX A

TECHNICAL MEMORANDUM (Tetra Tech, 2010)



TECHNICAL MEMORANDUM —
REFINED LIST OF CHEMICALS OF CONCERN FOR THE FEASIBILITY STUDY AND
DEVELOPMENT OF PRELIMINARY REMEDIATION GOALS FOR SEDIMENT
SITE 41 - COMBINED WETLANDS, NAVAL AIR STATION PENSACOLA

Introduction

The final Remedial Investigation (RI) report for Site 41, the Combined Wetlands at Naval Air
Station (NAS) Pensacola, was submitted on November, 2007 (EnSafe, 2007a). Based on the
recommendations of the R! report and Rl Report Addendum (EnSafe, 2007b), only Wetlands 3,
5A, 15, 16, 18A, 18B, 48, and 84 were retained for evaluation in the Feasibility Study (FS). The
RI report aiso presented a list of chemicals in each wetland that were retained as chemicals of
concern (COCs) for consideration in the FS (Table 16-1 in the RI report) (EnSafe, 2007a).
EnSafe subsequently re-evaluated the data and revised Table 16-1 from the RI report to further
refine the list of COCs. This revised Table 16-1 is presented in Attachment A of this Technical

Memorandum,

The initial COPCs listed in Table 16-1 in Attachment A are the same as those in Table 16-1 of the
Rl report. However, Table 16-1 in Attachment A contains an additional column which focuses this
memorandum on the risk drivers in the wetlands by incorporating the analysis of the TOC-
normalized PAHSs, site-wide DDT concentrations, regression analysis for metals, toxicity testing
results, and food-chain modeling results. The Navy is not indicating that COPCs greater than
refinement values do not pose an excess risk. The Navy is attempting to focus the remediation
evaluation on the primary risk drivers. In addition, based on regulators comments on the Draft
Technical Memorandum, the following additional information was included to address the re-
evaluation of certain chemicals in Table 16-1:

+ Lead was not identified as a risk driver at Wetland 15 because the regression analysis in
Appendix K demonstrated that lead concentrations were not enriched with respect to iron
concentrations in Phase 1l samples.

e For example, food-chain modeling of the OU 1 wetlands for the heron, mink, and red
drum indicated chlordane, endrin, BHC, and DDT had NOAELs of less than 1; therefore,
chlordane, endrin, BHC, and DDT were not identified as risk drivers.

¢« Food-chain models for the heron, mink, and red drum at OU 2 wetlands also indicated
NOAELs of less than 1 for PCBs, dieldrin, chiordane, DDT, and BHC. Therefore, those
parameters were not identified as risk drivers.

» For instances where totals (total PCBs, total endrin, total chlordane, total BHC, total DDT)
were retained, individual detected parameters such as 4,4-DDD, aroclor-1260, and
gamma-chlordane were evaluated for NOECs and LOECs in place of the totals in this

technical memorandum.
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A summary of the list of COCs in each wetiand is presented in Table 1. This tabie aiso lists
whether the wetland is freshwater or saltwater, and whether the chemicals are ecological or
human health COCs. Figures 1 through 8 show the concentrations of the COCs in the sediment
samples for each of the wetlands. Even though the list of COCs was refined after the R! report, a
conservative process was used in the refinement so there were still a large number of COCs at
some of the wetlands (see Table 1) and several of the COCs are not likely to be risk drivers. As
part of the Preliminary Remediation Goal (PRG) process, the list of COCs is further refined in this
Technical Memorandum to alfow the FS to focus on those chemicals that are the primary risk

drivers in each wetland. The remainder of this Technical Memorandum presents:

e The further refinement of the COCs from the revised Table 16-1 (see Attachment A)
* The methodologies for developing the ecological and human health PRGs

e The human heaith and ecological PRGs that will be used in the FS

Several tasks associated with this refinement step are as follows:

e Calculate no observed effects concentrations (NOECs) or lowest observed effects
concentrations {LOECs) using the resuits of the toxicity testing (and benthic community
analysis where applicable)

« Compile the list of reference concentrations

e Update the refinement values

e Develop ecological PRGs after considering the NOECs, LOECs, reference
concentrations, and refinement values

» Develop human health PRGs using reasonable exposure assumptions

Note that some of the chemicals were retained as COCs in surface water only. However, surface

water is not evaluated in the FS because the primary sink for contaminants is sediment and

remediation of surface water is not typically conducted.

Calculation of NOECs and LOECs

Risks to sediment invertebrates were determined in the Baseline Ecological Risk Assessment
(BERA) using a line of evidence approach that included sediment chemistry, benthic community
analysis, and toxicity tests. Data for all three lines of evidence were available for five of the
wetlands (3, 5A, 16, 64, and 18B) while two lines evidence (sediment chemistry and toxicity tests)
were available at Wetland 5B. Only cne line of evidence (sediment chemistry) was available for
the other wetlands. As discussed in Section 4.2 of the Rl report, the wetlands were placed into

one of five groups based on contaminants, physical characteristics, and whether they were
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impacted by IR sites. Physical characteristics of the sediment such as percent totai organic
carbon (TOC) and grain size vary within the wetlands. These differences are discussed in the
uncertainty section. The following bullets present the five groups and which of the wetlands
recommended in the Rl Report for inclusion in the Feasibility Study (except Wetland 5B) are

included with each group:

s Group A: Wetland 64

» Group B: Wetlands 3 and 5A

¢ Group C: Wetlands 15, 16, 18A and 18B
« Group D: Wetland 5B

» Group E: Wetland 48

The data collected in the BERA were further evaiuated to develop NOECs and LOECs. NOECs
are defined as the greatest concentrations in a sample that did not have a toxic response and
LOECs are defined as the lowest concentrations greater than the NOEC in a sample that had a
toxic response. NOECs and LOECs are developed using samples from the same sample set and
represent the same exposure conditions. The first step conducted to develop the NOECs and
LOECs was to determine which sediment samples were considered “toxic” based on the
evaluations in the BERA. Table 2 presents a summary of the toxicity tests and benthic
community analysis for each of the locations where the data were collected, along with the overall
conclusion from the BERA as to whether sediment inveriebrates at the location were likely

impacted. The samples considered “toxic” are shaded in black on Table 2.

There were two sample (041M5A0501 and 041M640501) that were not considered toxic despite
significant reductions in growth for C. tentans and N. arenaceodentata, respectively, due to the
high benthic diversity at those sample locations. The conclusion of Section 11.1.4.4 of the RI
report states that “Based on the evaluation of Wetland 5A to date, previous levels of constituents
caused statistically significant reduction of growth at one sampling station, 041M5A05. However,
the community index indicated that this location indicated the highest levels of diversity in
Wetland 5A.” Therefore, the reduction in growth does not appear to be impacting the benthic
community at this location. The conclusion of Section 11.3.4.3 of the Rl report states that “Based
on the results of the chemistry and toxicity data, sample locations 041M640401 and 04 1M640601
exhibited conditions in which toxic chemicals were probably stressing the system.” The report
did not conclude that 041M840501 was a toxic location. For these reasons, neither sample was
considered toxic for purposes of setting PRGs. However, the uncertainty section presents an
evaluation of the data assuming that those samples were considered toxic to show how the PRGs

would have changed.
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The second step involved compiling the analytical data for each of the samples in Table 1, and
using the data to develop NOECs and LOECs for each group of sampies. The rationale provided
in the Rl Report was that by subdividing the wetlands into groups, any risk quantified in one
wetland could be extrapolated to determine potential risk in other wetlands in that group. The
same rationale was used to develop the NOECs and LOECs. Tables 3 through 6 present the

analytical data for each of the samples where toxicity tests were conducted as follows:

» Table 3: Wetlands 3 and 5A

e Table 4: Wetland 5B

= Table 5: Wetlands 16 and 18B
» Table 6: Wetland 64

On each of the tables, the columns are shaded green if the samples are considered non-toxic and
they are shaded yellow if they are considered toxic. Also, individual cells are shaded red, blue, or

black, for the following reasons:

e Red: The cell is shaded red if the value is the maximum detected concentration and
it occurred in a non-toxic sample. The concentration in the red cell is
considered the NOEC for that parameter; a LOEC could not be calculated for
that parameter.

e Blue: The cellis shaded blue if the maximum detected concentration for the data set
occurred in a toxic sample. The concentration in the blue celi is the maximum
detected concentration in a non-toxic sample and is considered the NOEC for
that parameter.

e Black: The cellis shaded black if the maximum detected concentration for the data set
occurred in a toxic sample. The concentration in the black cell (considered the
LOEC) is the minimum detected concentration in a toxic sample that is greater
than the maximum detected concentration in a non-toxic sample. This was
done to ensure that the LOEC was not iower than the NOEC.

it is recognized that there is considerable uncertainty and limitations in NOECs and LOECs
developed with this methodology, given the limited data set for each group of samples and that
fact that samples from different wetiands were grouped together. As discussed above,
differences in physical characteristics of the sediment (i.e., TOC and grain size) are discussed in
the uncertainty section. This approach identifies the lowest chemicai concentrations that are
associated with a toxic response (LOEC) (which must be greater than the NOEC), but it is not
known whether the LOEC for that chemical was actually responsible for the observed toxic

response. It is possible that concentrations of some chemicals are greater in a sample that did
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not exhibit a toxic response that they were in a sample that did exhibit a toxic response. This
indicates that those chemicals were not likely responsible for causing the toxic response. In
several cases, the LOEC is less than the reference or refinement values used in the BERA or the
NOEC is less than the screening level. Also, in some cases, the difference in concentrations
between the NOEC and LOEC are well within the range of sampling and laboratory errors so it is

uniikely that the LOEC for that chemical is responsible for the toxic effect.

Tables 3 through 6 present the NOECs and LOECs for each group of samples where toxicity
tests were conducted. Only the parameters that were retained as COPCs for the wetlands within
each group are presented in the tables except in Table 4 (see below). When the maximum
detected chemical concentration occurs in a non-toxic sample, that value becomes the NOEC.
However, in those cases, a LOEC cannot be developed so the NOEC is considered an
“unbounded” NOEC, The foilowing describes the development of the NOECs and LOECs for

each group.

Table 3 presents the NOECs and LOECs for the sediment samples collected at Wetlands 3 and
5A. For most of the organic chemicais, the maximum detected concentrations were in the non-
toxic samples or the parameters were not detected in any of the samples. The only organic
chemicals for which NOECs and LOECs could be developed were 4,4-DDT and endosulfan
sulfate. The differences in concentrations between these NOECs and LOECs were very small for
both chemicals, well within the range of laboratory and sampling error. Also, it is not likely that
the very low concentrations of 0.0072 mg/kg (for endosulfan suifate} and 0.0093 mg/kg (for 4,4’-
DDT) are responsible for the observed toxicity in that sample. No metals had their maximum
detected concentrations in a toxic sample. Therefore, the maximum detected concentrations in
the samples used for the toxicity tests were considered the NOECs; LOECs could not be

developed for metals.

Table 4 presents the NOECs for the sediment samples collected at Wetland 5B. None of the
samples in this wetland were classified as toxic so the maximum detected concentrations in the
samples used for the toxicity tests were considered the NOECs. All of the chemicals that were
detected in at least one of the samples where toxicity tests were conducted were presented on
Table 4 because aithough this wetland is not being considered in the FS, toxicity data from this
wetland can be used to evaluate other freshwater wetlands at the site. Note that the BERA

indicated that the sediment in both Wetland 5A and 5B were fine-grained sand to siit and clay.

Table 5 presents the NOECs and LOECs for the sediment samples collected at Wetlands 16 and
18B. None of the samples in this wetland were classified as toxic so the maximum detected

concentrations in the samples used for the toxicity tests were considered the NOECs. The
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chemicat concentrations were generally low in the samples tested in these wetlands. n fact,

most organic chemicals were not detected in the sediment samples.
Table 6 presents the NOECs and LOECs for the sediment samples collected at Wetiand 64. For
most chemicals, there was a small difference between the values for the NOECs and LOECs so it

is difficult to determine which chemicals are responsible for the observed toxicity.

Compilation of Reference Values

As presented in Section 6.1 of the RI (EnSafe, 2007a), reference concentrations for inorganic
chemicals were developed by collecting sediment samples from reference wetlands that were not
impacted by any Installation Restoration sites. Two of the reference wetlands were freshwater
wetlands and two were estuarine wetlands. The reference concentrations for sediment were
calculated in EnSafe (2007a) by summing valid detections and one-half of each non-detected
value, As presented in Section 6.1 of the Rt (EnSafe, 2007a), the mean detection was
calculated, muitiplied by two, and the resuiting multiplier was used as the reference
concentration. Tables 7 and 8 present the freshwater and estuarine inorganic sediment reference

concentrations, respectively, for the parameters retained as COCs in the RI.

In addition, because 4,4-DDT and its metabolites are present throughout the Base from the legal
application of these pesticides, levels indicative of widespread use versus elevated
concentrations were established in the Ri (EnSafe, 2007a). These basewide levels are

presented in Tables 7 and 8 (the same values were used for freshwater and estuarine wetlands).

Update of Refinement Values

Section 8.3 of the Rl report describes the refinement values that were used to refine the list of
COPCs that were selected using screening levels (EnSafe, 2007a). The refinement values are
generally considered *higher-effects levels”, which are concentrations above which impacts to
sediment invertebrates are expected. Tables 7 and 8 present the freshwater and marine
refinement values for the parameters retained as COCs in the Ri. In the Rl report, saltwater
screening and refinement values were used to evaluate both the freshwater and saltwater
sediment samples because most of the sediment screening levels were United States
Environmental Protection Agency (USEPA) Region IV values. However, to be consistent with
current methodology for evaluating ecological risks to chemicals in sediment, freshwater
refinement values were preferentially used for the freshwater wetlands and saltwater refinement
values were preferentially used for the saltwater wetlands, when available. However, for some

chemicals, freshwater refinement values were used for the saltwater wetlands, and vice-versa,
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when no other values were available. The following presents a brief discussion of the refinement

values that were selected.

Freshwater Values

USEPA Ecotox Thresholds (USEPA, January 1996): Ecotox thresholds are a compitation of
sediment screening levels that have been developed in other documents. The sediment Ecotox
Thresholds used in this evaluation were the Sediment Quality Benchmarks (3QBs) that were
developed using equilibrium pariitioning. The SQBs are based on an assumption of 1 percent
organic carbon [10,000 mg/kg total organic carbon (TOC)] so they are somewhat conservative for
use at Site 41, because most of the sediment samples have TOC concentrations greater than 1

percent.

Probable Effects Concentrations (FDEP, 2003): Probable Effects Concentrations (PECs) are
concentrations above which adverse effects to sediment invertebrates are expected to occur

more often than not.

Upper Effects Thresholds (Buchman, 2008): Upper Effects Thresholds (UETs) are the lowest

AET on a 1 percent total organic carbon basis.

Saltwater Values

Probable Effects Levels (MacDonald, 1994): Probable Effects Levels are concentrations above

which adverse effects to sediment invertebrates are expected to occur mare often than not.

Apparent Effects Thresholds (Buchman, 2008): The refinement values for several parameters
are Apparent Effects Thresholds (AETs). AETs are defined as concentrations of a given
chemical above which statistically significant (p<0.05) biological effects are always expected to
occur (Cubbage et al., 1997).

Development of Ecological PRGs

Tables 9 through 12 present the overall PRGs for the Group A, B, C, and E wetlands. The tables
also include the screening level, the refinement value, and the reference level. Because of the
very limited data set and the very low chemical concentrations in most of the sediment samples,
there is a considerable amount of uncertainty associated with the developing NOECs and LOECs
and identifying the chemical(s) causing toxicity. Therefore, many of the NOECs and LOECs are

very low and are likely not responsibie for the observed effects in the samples. In order to ensure
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that wetlands are not excavated when there may only be marginat risks, the greater of the LOEC,
the reference level, or the refinement value was selected as the PRG. Because toxicity testing
was not conducted at Wetland 48, the final PRGs consisted of the greater of the saltwater
reference value or the refinement value. These final PRGs are listed in the last column in Tables
9 through 12.

At Wetland 64, mercury was retained as a COC for risks to the red drum consuming forage fish.
The risks were based on using actual fish tissue data, and estimated crustacean and invertebrate
concentrations using literature biota-sediment accumulation factors (BSAFs). Mercury was
detected in four of the eight forage fish samples collected during the Rl at concentrations ranging
from 0.028 mg/kg to 0.096 mg/kg (whole body). The mercury data were not used to develop
sediment to fish BSAFs in the RI report, which is why the literature BSAFs were used to calculate
risks. Using average mercury concentrations in sediment and fish, hazard quotients using the no
observed adverse effects level was just slightly greater than 1.0 and hazard quotients using the
lowest observed adverse effects level was less than 1.0. Therefore, risks to the red drum were
marginal. For that reason, mercury is not a risk driver for the site and a PRG, other than a
reference concentration, was not developed for mercury. Mercury is discussed in more detail in
the Wetland 64 portion of the “Refinement of Chemicals of Concern Section” of this Technical

Memorandum.

PRGs were developed for aluminum and iron; however, these metals are not likely bioavailable
when pH levels are close to neutral. Aluminum and iron are not considered risk drivers at the
wetlands where the pH levels are neutral. For the wetlands, pH levels ranged from 5.02-5.47 at
Wetland 18, 5.76-6.41 at Wetland 3, 6.01-6.98 at Wetland 15, 6.03-6.31 at Wetland 5A, 6.86-7.01
at Wetland 16, and 6.81-8.29 at Wetland 64.

Development of Human Health PRGs

Risks to humans from the consumption of fish were evaluated at Wetlands 15, 16, 64. In
addition, risks to maintenance workers were evaluated at most of the wetiands. For both
scenarios, conservative assumptions were used in the Rl to calculate initial risks to ensure that
potential risks were not underestimated. More representative assumptions were used to
calculate human health PRGs; however, the assumptions are still protective of humans. Although
risks were evaluated for the subsistence fisherman, this is not a realistic exposure pathway for
these wetlands, because the amount of open water in most of the wetlands is small, and there
are not likely to be adequate numbers of fish to support a subsistence fisherman. Aithough
Wetland 64 is larger, it is not likely that subsistence fisherman, if present, would obtain all of their

fish from this area. For these reasons, PRGs were only developed for recreational fishermen.
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The human health PRGs are summarized in Table 13 and the calculation sheets are presented in
Attachment B.

Calculation of PRGs for the Recreational Fisherman

The first step conducted for evaluating risks to humans consuming fish was to estimate fish tissue
concentrations. Only small forage fish were collected as part of the remedial investigations;
large, edible-sized fish were not collected. To estimate fish tissue concentrations, chemical
concentrations in the forage fish samples collected from the various wetlands were divided by the
sediment concentrations in the various wetlands where the fish were collected. This ratio is
termed the BSAF. The BSAFs were multiplied by trophic transfer factors to estimate the chemical
concentration in larger fish from the forage fish. However, as presented in Appendix M of the R
report, several chemicals were not detected in any (or most of) the fish or sediment samples, so
those BSAFs were calculated by dividing non-detected tissue concentrations by non-detected
sediment concentrations. This resulted in very conservative BSAFs with a lot of uncertainty
associated with the values. Because of that, BSAFs presented in USEPA (2004) were used to
estimate fish tissue concentrations for developing human health PRGs. In accordance with
USEPA (2004), the BSAFs were multiplied by the percent lipids of the fish (3 percent wet weight)
and divided by the percent TOC of the sediment (specific to each site) to account for site-specific
bioavailability. The following text describes the development of human health PRGs for the
consumption of fish.

Carcinogenic PRGs for ingestion of fish were caiculated from:

(TCR)(BW)(AT)

PRGﬁsh =
(IR)(F(EF)(ED)(CSF,,)

Noncarcinogenic PRGs for the ingestion of fish were calculated from:

(THH(BW)(AT)RD,,)

PRG,, =
(IR)(FH(EF)(ED)

Where:

TCR = target cancer risk level

THI = target hazard index

IR = ingestion rate of fish (meals/day)

Fi = fraction ingested from site

EF = exposure frequency (meals/yr)

ED = exposure duration (years)
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BW = body weight (kg)
AT = averaging time (days)

= 25,550 days for carcinogens

= ED x 365 days for noncarcinogens
CSFga = oral cancer slope factor (rng/kg!‘day)'1
RfDoral

H

oral reference dose {mg/kg/day)

The chemical concentration in fish was related to the chemical concentration in sediment, C,.4 by:

Cﬂsh =BSAF x (Csed/fm: )x fs

Where:
Cosn = estimated chemical concentration in fish tissue (mg/kg)
Caed = chemical concentration in sediment (mg/kg)
BSAF = biota-sediment accumulation factor
foc = TOC of sediment expressed as a decimal fraction
fi = organism lipid content expressed as a decimal fraction.

Substituting the above equation in the equation for the calculation PRGs results in:

PRG... = (TCR)(BW)(AT)

= for carcinogens
(BSAF /£, )(f JIR)(F)EF)ED)CSF,,.)

and

(THIXBW)(AT)RD,, )

PRGﬁsh =
(BSAF /f, )(f)(IR)(FHEF)XED)

for noncarcinogens.

The above equations were used to calculate PRGs for sediment that would be protective of a
young child trespasser. The target cumulative cancer risk level used in this calculation is 1 x 10~
This cancer risk level is the basis for fish advisories for carcinogenic chemicals according to the
Florida Department of Health, Environmental Health Division (Goff 2010). The target hazard
index is one. If there is more than one COC within a wetland, then the PRGs must be calculated
so the sum of the target risks for all COCs is equal to a cumulative risk of 1 x 10™*. This can be
simply addressed by dividing the target cumulative cancer risk level by the number of COCs
within a wetland or by assigning target risk levels to each COC as long as the sum of the target
risk levels equal 1 x 10™.

The USEPA Region 4 suggested default value of 0.145 kg-fish per meal for site-specific
evaluations was used for fish ingestion rate. The same exposure frequency (52 meals/year),
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exposure duration (10 years), and body weight (45 kg) used in the HHRA were used in the
calculation of the PRGs. It was assumed that 10 percent of the fish ingested by a child
trespasser came from the site. BSAFs were obtained from The /ncidence and Severity of
Sediment Contamination in Surface Waters of the United States, National Sediment Quality
Survey (USEPA, November 2004), As discussed above a value of 0.03 was assumed for the
percent lipids and site-specific values were used for f,.. This vaiue is presented in USEPA

(November 2004). The PRG calculations are presented in Attachment B,

Caiculation of PRGs for the Maintenance Worker

PRGS for the maintenance worker exposed to sediment were calculated by:

PRG = TCR for carcinogens

(intake_, )(CSF_, )+ (Intake . )(CSF,..)

oral

and
THI

Intake . Intake, .,
RfD RfD,...

aral

PRG,, = for noncarcinagens

The oral and dermal intakes were calculated by:

intake_, = (IR)(F))(EF)ED)(CF)
" (BW)(AT)
Intake_ — (SA)(AF)(ABS)(EF)(ED)(CF)
(BW)(AT)

Where:

TCR = target cancer risk level

THI = target hazard index

IR = incidental ingestion rate of soil (mg/day)

F! = fraction ingested from site

SA = exposed skin area (cm?)

AF = sail adherence factor (mg/cm?)

ABS = absorption factor (unitless)

EF = exposure frequency (days/yr)

ED = exposure duration (years)
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CF = conversion factor (10°° kg/mg)
BW = body weight (kg)
AT = averaging time (days)
= 25,550 days for carcinogens
= ED x 365 days for noncarcinogens
CSFgerm= dermal cancer slope factor (mglkg/day)‘1

RfDgerm = dermal reference dose (mg/kg/day)

The target cancer risk level for the maintenance worker is 1 x 10® and the target hazard index is
one. USEPA standard default values for soil were used for the incidental sediment ingestion rate
(100 mg/day), exposure duration (25 years), and body weight (70 kg). The exposed skin area
was assumed to be 10,400 cm?. A value of 0.1 mg/cm? was used for the soil adherence factor.
Dermal absorption factors were obtained from USEPA’s Supplemental Guidance for Dermal Risk
Assessment (2004). The exposure frequency was assumed to be one day every other week or
26 days a year. All of the exposure assumptions were the same as those used in the HHRA with
the exception of the exposure frequency. The HHRA assumed a maintenance worker would be
at a site one day a week or 52 days a year. The PRG calculations are presented in Attachment
B.

Refinement of Chemicals of Concern

The information presented above, in addition to the following items, were used to refine the list of
COCs from the Rl

» Magnitude of PRG exceedence and basis of the PRG
o Likelihood of the chemical being related to site activities

» Frequency of detection

Tables 14 through 21 present the chemicals retained as COCs in the revised Table 16.1 (see
Attachment A), whether it was a human health or ecological COC, a summary of the analytical
data, the ecological PRG, whether it was retained as a final COC, and the rationale for its
elimination as a finai COC. Note that both the Phase il and Phase lll resuits are presented, when
available, but whether it was retained as a final COC and the rationale for its elimination as a final
COC are only presented for the combined data set. Also, because the objective of this Technical
Memorandum is to refine the list of COCs, the discussion below only focuses on chemicals that
are eliminated as COCs.
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Wetland 3: Four chemicals were retained as COCs in the revised Table 16.1; two human health
COCs and two ecological COCs. Methylene chloride was retained as a human health CQOC
because it caused a potential risk via dermal contact to surface water. Methylene chloride was
not detected in any of the sediment samples (see Table 14). Therefore, a PRG was not
developed for methylene chloride. Also, because surface water will not be included in the FS,
methylene chloride is etiminated as a COC for evaluation in the FS. Endosulfan sulfate was
retained as an ecological COC because it caused a potential risk to sediment invertebrates. This
pesticide was only detected in 3 of 12 samples and had a low maximum detected concentration
(0.0072 mg/kg). Although this concentration was identified as the LOEC, it is only slightly greater
than the NOEC of 0.0023 mg/kg. Also, these low concentrations are more indicative of typical
legal application of pesticides rather than disposal activities. For these reasons, endosuifan

sulfate is eliminated as a COC for evaluation in the FS.

Wetland 5A: Four chemicals were retained as ecological COCs in the revised Table 16.1. No
chemicals were retained as human heaith COCs. Endosuifan | was retained as an ecological
COC because it caused a potential risk to sediment invertebrates. This pesticide was only
detected in 1 of 10 samples and had a low maximum detected concentration (0.0052 mg/kg) see
Tabie 15). This concentration was identified as the NOEC; a LOEC could not be determined.
This low concentration is more indicative of typical legal application of pesticides rather than
disposal activities. For these reasons, endosulfan | is eliminated as a COC for evaluation in the
FS.

Wetland 15: Nineteen chemicals were retained as COCs in the revised Table 16.1; four human
health COCs, 14 ecological COCs, and one human heaith and ecological COC. Eight chemicals
were eliminated as COCs because their maximum detected concentrations were less than their
ecological or human health PRGs (see Table 16). Beryllium was detected in 1 of 4 samples at a
concentration of 0.34 mg/kg (at 41M1504). This concentration is just slightly greater than its
NOEC (0.26 mg/kg). The average concentration was 0.259 mg/kg, which is just less than its
NOEC. Also, because the NOEC is a no-effects level, an exceedence of that level does not
indicate that an effect will occur. Although the level where effects would be observed is not
known, the very high TOC concentration in the sediment sample from 41M1504 (aimost 40
percent), would decrease the bioavailability of beryllium at this location. Therefore, beryilium is
not likely to impact sediment invertebrates and it is eliminated as a COC. Iron is eliminated as a
COC because its maximum detected concentration (223,000 mg/kg) just slightly exceeded its
PRG (220,000 mg/kg). Also, the pH levels from Wetland 15 were just slightly acidic (6.01-6.98

S.U.); therefore, iron is not likely bioavailable.
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Although four of the five SVOCs were detected at concentrations that exceeded their ecological
PRGs [a PRG could not be developed for 2,2-oxybis(1-Chloropropane)/bis(2-chlor)], these
SVOCs do not appear related to site activities. They were only detected in one of the four
samples and were not detected in the sample collected in the area where runoff was entering the
wetland (location 41M1503) (EnSafe, 2007a). Also, the Rl report indicated that groundwater from
Site 1 entering Wetland 15 was being monitored for certain parameters, but none of the SVOCs
selected as COCs for sediment were included in the list of those groundwater parameters.
Therefore, it does not appear that these constituents were chemicals of interest in the
groundwater from Site 1. For this reason, the five SVOCs are eliminated as COCs for evaluation
in the FS.

Delta-BHC and heptachlor were detected in 1 of 4 samples and had a low maximum detected
concentration (0.0055 mg/kg and 0.0011 mg/kg, respectively). Although the heptachior
concentration is greater that its PRG (0.0003 mg/kg), the concentrations of both pesticides are
more indicative of typical legal application of pesticides rather than disposal activities because
they were detected in the low part per billion range. Therefore, these two pesticides are

eliminated as COCs for evaluation in the FS.

Wetland 16: Six chemicals were retained as COCs in the revised Table 16.1; one human health
COC and five ecological COCs. Four metals were eliminated as COCs because their maximum
detected concentrations were less than their ecological PRGs (see Table 17). Beryllium was
detected in 3 of § samples at a maximum concentration of 0.47 mg/kg. The maximum detected
was found in the sample collected in 1995 at location 41M1603. This location was re-sampled in
1997 and was the sediment from this sample was selected for toxicity testing. The concentration
in 1997 sample was 0.26 mg/kg (the NOEC). Therefore, beryliium is not likely to impact sediment
invertebrates and it is eliminated as a COC.

Aroclor-1254 was retained as a human health COC. It was detected in 3 of 5§ samples at a
maximum concentration of 0.078 mg/kg. The maximum detected concentration was found in the
sample collected in 1995 at location 41M1603. This location was re-sampled in 1997 and
Aroclor-1254 was not detected in that sample. The other two detections of Aroclor-1254 were
0.0021 mg/kg and 0.011 mg/kg, both of which were less than its human health PRG. Therefore,
Aroclor-1254 is eliminated as a COC for evaluation in the FS.

Because no chemicals were retained as COCs at Wetland 16 for evaluation in the FS, this

wetland will not be included in the FS.
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Wetland 18A: Nine chemicals were retained as COCs in the revised Table 16.1; two human
heaith COCs and seven ecological COCs. Six chemicals were eliminated as COCs because their

maximum detected concentrations were less than their PRGs (see Table 18).

The two SVOCs (1,4-dichlorobenzene and 4-methylphenol) were detected at concentrations that
exceeded their ecological PRGs, but these SVOCs do not appear related to site activities. They
were detected in one or two of the four samples but were not detected in Wetland 18B, which is
immediately downgradient of 18A. Also, the Rl report indicated that groundwater entering
Wetland 18A was being monitored for certain parameters, but neither 1,4-dichlorobenzene or 4-
methyphenol were included in the list of those groundwater parameters. Therefore, both SVOCs

are eliminated as COCs for evaluation in the FS.

Wetland 18B: Four chemicals were retained as COCs in the revised Table 16.1; one human
health COC and three ecological COCs. Two metals were eliminated as COCs because their
maximum detected concentrations were less than their ecological PRGs (see Table 19).
Selenium was detected at its maximum concentration of 2.2 mg/kg in the sample collected in
1995. This location was re-sampled in 1997 and was the sediment from this sample was
selected for toxicity testing. The concentration in 1997 sample was 0.74 mg/kg and the sample
was not considered toxic. Therefore, selenium is not iikely to impact sediment invertebrates and

itis eliminated as a COC.

Wetland 48: Three pesticides (plus total DDT) were retained as ecological COCs in the revised
Table 16.1. No chemicals were retained as human heaith COCs. Because toxicity testing was
not conducted at Wetland 48, and because it was not included in any of the other groups, the
PRGs presented in Table 20 were the greater of the freshwater reference concentrations or
refinement values from Table 7. None of the pesticides were eliminated as COCs for evaluation
inthe FS.

Wetland 64: Twenty-eight chemicals were retained as COCs in the revised Table 16.1; ten
human health COCs, 17 ecological COCs, and one human health and ecological COC. Fifteen
chemicals were eliminated as COCs because their maximum detected concentrations were less
than their ecological PRGs (see Table 21). The maximum concentration of bis(2-
ethylhexyl)phthalate (3.9 mg/kg) was less than its human health PRG (174 mg/kg) (see
- Attachment B) and was only slightly greater than its ecological PRG (3.3 mg/kg). The location
with the maximum detected concentration was resampled in 2001 and the concentration was 1.3
mg/kg and no other detections exceeded its PRG. Also, bis(2-ethylhexyl)phthalate is a common
{aboratory contaminant. For these reasons, bis(2-ethylhexyl)phthalate is eliminated as a COC for

evaluation in the FS.
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Barium was detected at its maximum concentration of 1,280 mg/kg in the sample collected in
1995. This location was re-sampled in 2001 and concentration was 5.5 mg/kg. No other sampies
had detections of barium that exceeded its PRG so it is eliminated as a COC for evaluation in the
FS.

Beryllium and selenium were detected at concentrations that exceeded their respective PRGs in
several samples across the site. Their maximum detected concentrations were not extremely
elevated (1.3 mg/kg for beryllium and 3.1 mg/kg for selenium) and no distinct pattern to their
contamination was noted. The PRG for beryllium is a NOECs (a LOEC could not be caiculated)
(see Table 11). The PRG for selenium is a LOEC, but it is just slightly greater than its NOEC so it
is not likely to be responsible for any observed toxicity. Therefore, it is not likely that these three
metals are risk drivers, and there is uncertainty in whether they are site related. For these

reasons, they are eliminated as COCs for evaluation in the FS.

As discussed above, the PRG for mercury is the reference concentration. Mercury was detected
at its maximum concentration of 0.88 mg/kg in the sample collected in 1995. This location was
re-sampled in 2001 and concentration was 0.18 mg/kg. The next greatest mercury concentration
was a value of 0.66 mg/kg collected in 1996. All other samples had mercury detections equal to
or lower than 0.5 mg/kg. Although Wetland 64 is saltwater, a comparison was made to the
freshwater reference concentration for mercury (0.55 mg/kg) to help determine whether mercury
is likely related to site activities. Mercury concentrations in onily 2 of 34 sampies (one of which
was had a lower concentration in another sample collected from that location) exceeded the
freshwater reference concentration for mercury. Also, there was not pattern in the distribution of
the data. Mercury is present in many fish across the State of Florida and mercury contamination
in fish appears to be a statewide problem. In fact, the State of Florida has established fish
consumption advisories for mercury in most species of freshwater fish and for selected marine
species (CEDB, September 2009). Mercury concentrations in largemouth bass collected from
rivers in Northwestern Florida were generally greater than 0.4 mg/kg and samples from one {ake
exceeded 1.5 mg/kg (fillet samples) (CEDB, September 2009). Although to is difficult to compare
mercury results in whole body forage fish samples to mercury concentrations in largemouth bass
fillet samples, the relatively low concentrations in the forage fish (0.028 mg/kg to 0.096 mg/kg),
coupled with the fact that risks to the red drum were only marginal (see discussion above),
indicates that mercury in fish is not a concern for the site. For these reasons, mercury is not fikely

to be a risk driver and it is eliminated as a COC for evaluation in the FS.

Aroclor 1254 was detected in one sample at a concentration greater than its PRG in the first

phase of sampling. In subsequent rounds of sampling, Aroclor 1254 was not detected in any
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sediment sample. Moreover, Aroclor 1254 was not detected in any fish tissue samples. The
average sediment concentration, represented by the 95 percent upper confidence limit of the
mean as derived by FDEP’s FLUCL software (modified version of EPA’s ProUCL software for
calculating upper confidence limits), was less than its human heaith PRG, based on the first three
rounds of sampiing. However, when evaluating all four rounds of samples, the UCL is greater
than the PRG. This increase in the UCL, despite the absence of detections of Araclor 1254 in the
additional samples, is likely attributable to elevated detection limits in the Phase IV samples
{Attachment B). Although the UCL concentration for Aroclor 1254 using ali four rounds of
samples is greater than its human health PRG, the evidence indicates that Aroclor 1254

concentrations would not significantly impact human heaith.

Uncertainties

There are several areas of uncertainty associated with the development of the PRGs. These

areas include:

+ Differences in physical parameters of the sediment across the wetlands
» Selection of which samples are considered toxic
¢« Small data sets at some wetlands

s Selection of exposure assumptions

Each of these areas or uncertainty are discussed in the following sections.

Physical Characteristics of the Sediment

As presented above, the wetlands were placed into groups in the Rl report (Ensafe 2007a) based
on contaminants, physical characteristics, and whether they were impacted by IR sites.
Therefare, toxicity test data from wetlands within the same group were combined for developing
NOECs and LOECs. In some cases, these NOECs and LOECs were then applied to other
wetlands within the same group where toxicity tests were not conducted. There is uncertainty in
doing this because of differences in physical characteristic between the wetlands. For example,
Table 22 presents the percent TOC, grain size, and sediment descriptions for the wetlands
grouped to develop NOECs and LOECs from the toxicity tests (Wetlands 3 and 5A and Wetlands
16 and 18B). There was a wide range of percent TOC values and sediment grain size within
each wetland, and across the wetlands. The Phase llf samples were the ones that were used for
toxicity testing and aithough there was less variability in TOC and grain size among these
samples, those parameters varied across each group. Therefore, there is uncertainty in grouping

the samples together for evaluating the toxicity test data, and in using the developed NOECs and
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LOECs to evaluate other samples with different TOC and grain size values. Even with these
uncertainties, though, having site-specific toxicity test data typically reduces the uncertainty in
evaluating sediment data than using only literature sediment benchmarks.

Selection of Toxic and Non-Toxic Samples

Another uncertainty in developing NOECs and LOECs for Site 41 was selecting which samples
would be considered toxic. Test organisms in Sample 041M5A0501 from Wetland 5A and
Sample 041M640501 from Wetland 64 were found to have significantly lower growth compared to
the test organisms in laboratory contro! samples. However, these samples were not considered
toxic for developing PRGs because both samples had the greatest benthic community for those
wetlands and survival was very high in both samples (see Attachment C — Table 2). Also, the
conclusions were consistent with those in the Rl (Ensafe, 2007a). Because of the lower growth,
there is uncertainty in whether those samples should be considered toxic for developing NOECs
and LOECs. Therefore, to evaluate that uncertainty, and to address regulator concerns, the
ecological PRGs were developed in Attachment C by considering these samples as toxic to see
how the PRGs and resulting conclusions would have changed if those samples were considered

toxic.

Attachment C presents the revised versions of Tables 2, 3, 6, 9, 11, 14, 15, 18, and 21. The
NOECs and LOECs for some of the chemicals in Tables 3 and 6 would have changed if Samples
041M5A0501 and 041M640501 were considered toxic. Those values are shown in red font in the
NOEC and LOEC coliumns in Tables 3 and 6. For Wetlands 3 and 5A, only the NOECs and
LOECs for five of the metals would have changed (see Attachment C - Table 3). For Wetiand 64,
because all of the samples are now considered toxic, NOECs could not be developed so the
minimum detected concentration in any of the three samples would be the LOEC (see
Attachment C - Table 6).

Attachment C ~ Tables 9 and 11 present the PRGs that would have been developed based on
considering Samples 041M5A0501 and 041M640501 as toxic. Because the overall ecological
PRG is based on the greater of the reference concentrations, screening leveis, and refinement
values, in addition to the NOECs and LOECs, the overall ecological PRG did not change for all
chemicals which would have different NOECs and LOECs. For exampie, the only change in the
PRGs for Wetlands 3, 5A, and 18A would be for cadmium (see Attachment C — Table 9).
However, for Wetland 64, the PRGs would be different for most chemicals on Attachment C —
Table 11).

The next step was to determine whether the overall conclusions of whether to consider a

chemical in the FS would have changed if the PRGs were based on considering Samples
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041M5A0501 and 041M640501 as toxic. Attachment C — Tables 14, 15, 18, and 21 present the
initial refinement table with two additional columns: the PRG developed as part of this uncertainty
analysis and whether there would be a change in which chemicals would be selected for
consideration in the FS. As can be seen from Attachment C — Tables 14, 15, and 18, there would
be no changes to the chemicals selected for consideration in the FS at Wetlands 3, 5A, or 1BA

based on the PRG for cadmium.

Even though the overall ecological PRGs developed for Wetland 64 would have changed for most
chemicals; however, these differences did not impact the list of chemicals that would be
considered in the FS. For exampie, the PRGs for several of the chemicals would have
decreased, but in most cases the chemicals were already retained as final COCs for
consideration in the FS or the PRGs were still lower than the maximum detected concentration of
the chemicals (see Attachment C — Table 21). A few chemicals do require further discussion,
where this trend was not observed. For carbazole, the PRG would decraase from 0.8 mg/kg to
0.32 mg/kg, white the maximum detected resuit was 0.8 mg/kg. For dibenzofuran, the PRG
would decrease from 0.35 mg/kg to 0.13 mg/kg, while the maximum detected resuit was 0.35
mg/kg. Neither of these chemicals appear to be indicative of widespread contamination across
the site. Carbazole was detected in 5 of 27 samples while dibenzofuran was detected in 4 of 34
samples. Therefore, these chemicals are not considered risk drivers and would not have been

carried forward through the FS.

Small Data Sets

Also, as discussed earlier in this document, there is uncertainty in the NOECs and LOECs
developed for the wetlands due to the limited data set available for each wetland which does not
allow for good dose-response relationships to be developed. Even though the data from simitar
wetlands were combined, the data sets were still considered small and did not aliow for good
dose-response curves. Because of this, the differences in concentrations between the NOEC
and LOEC were very small (i.e, within the range of sampling variability and laboratory error) In
several cases, so there is uncertainty in whether the NOECs and LOECs are true NOECs and
LOECs.

Also, because of the small data sets, some sites may not have been adequately characterized.

Although it is believed that biased sampling was conducted to evaluate potential sources of

contamination to the wetlands, the extent of contamination may not be known in some wetiands.

Exposure Assumptions
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There are uncertainties in the exposure assumptions that were selected to calculate the human
health PRGs, primarily with the number of fish meals per year and number of days maintenance
workers were exposed to the sediment per year. The exposure factors were based on best
professional judgment and took into consideration, site access, availability of fish, and restrictions
on fishing in the area. However, it is recognized that changes in these assumptions would affect
the final PRGs.

Summary and Conclusions

After a re-evaluation of the data from the RI report, and by using some more representative
exposure assumptions, sediment PRGs were developed for ecological and human receptors. In
addition, reference concentrations were compiled from the RI report and refinement vaiues from
the RI report were updated. The PRGs, in conjunction with the reference concentrations and the
refinement values were used to refine the list of COCs from the RI report, to allow the FS to focus
on the chemicals most likely to be the risk drivers (see Table 23 for refined list of COCs). The

following presents the key conclusions from the refinement:

* Several initial COCs were eliminated as COCs for evaluation in the FS at all wetlands
except Wetland 48. None of the initial COCs from Wetland 48 were eliminated.

e All of the ecological COCs were eliminated from Wetlands 16 and 18A

o All of the human heaith COCs were eliminated from Wetlands 16 and 64

« Wetland 16 does not have any remaining COCs and will not be included in the FS.

This draft Technical Memorandum was submitted to the regulatory agencies and the
agencies provided comments on the document. A Response to Comments document and

Meeting Minutes summary was compieted by the Navy and is provided in Appendix D.

Technical Memorandum 20
PRG Development



References

Buchman, M. F., 2008. NOAA Screening Quick Reference Tables, NOAA OR&R Report 08-1,

Seattie, WA, Office of Response and Restoration Division, National Oceanic and Atmospheric

Administration, 34 pages. http://response.restoration.noaa.gov/cpr/sediment/squirt/squirt. htmi
Cubbage, J., D. Batts, and S. Breidenbach. 1997. Creation and Analysis of Freshwater
Sediment Quality Values in Washington State. Washington State Department of Ecology.

Publication No. 97-323a. July.

EnSafe, Inc., 2007a. Final Site 41 Remedial Investigation Report for Naval Air Station

Pensacola, Pensacola, Florida..

EnSafe, 2007b_Site 41 {(Operable Unit 16) Remedial Investigation Report Addendum Wetlands 10

& 48, Naval Air Station Pensacola, Pensacola, Florida. October

FDEP (Florida Department of Environmental Protection), 2003. Development and Evaluation of
Numerical Sediment Quality Assessment Guidelines for Florida inland Waters. January.

MacDonald, D.D., 1994. Approach to the Assessment of Sediment Quality in Florida Coastal

Waters Florida Department of Environmental Protection.

OMOE, 1993. Guidelines for the Protection and Management of Aguatic Sediment Quality in
Ontario. Ontario Ministry of Environment and Energy. August.

USEPA (U.S. Environmental Protection Agency), 2004. The Incidence and Severity of Sediment
Contamination in_Surface Waters of the United States, Volume_ 1:;National Sediment Quality
Survey: Second Edition. Office of Science and Technology. Washington, D.C. EPA 823-R-04-
007. November.

USEPA, 1996. ECO Update, Ecotox Thresholds. U.S. Environmentai Protection Agency. Office of
Solid Waste and Emergency Response. Intermittent Bulletin, Volume 3, Number 2. EPA540/F-
95/038. January.

Technical Memorandum 21
PRG Development



References

Buchman, M. F., 2008. NOAA Screening Quick Reference Tables, NOAA OR&R Report 08-1,
Seattle, WA, Office of Response and Restoration Division, National Oceanic and Atmospheric

Administration, 34 pages. hitp./response.restoration.noaa.gov/cprisediment/squirt/squint. htmi

Cubbage, J., D. Batts, and S. Breidenbach. 1997. Creation and Analysis of Freshwater
Sediment Quality Values in Washington State. Washington State Depariment of Ecology.
Publication No. 97-323a. July.

EnSafe, Inc., 2007a. Final Site 41 Remedial Investigation Report for Naval Air Station

Pensacola, Pensacola, Florida..

EnSafe, 2007b_Site 41 {Operable Unit 16} Remedial Investigation Report Addendum Wetlands 10

& 48, Naval Air Station Pensacola, Pensacola, Fiorida. Qctober

FDEP (Florida Department of Environmental Protection), 2003. Development and Evaluation of
Numerical Sediment Quality Assessment Guidelines for Flonda inland Waters. January.

MacDonaid, D.D., 1994. Approach to the Assessment of Sediment Quality in Florida Coastal
Waters Florida Department of Environmental Protection.

OMOE, 1993. Guidelines for the Protection and Management of Aguatic Sediment Quality in

Ontario. Ontaria Ministry of Environment and Energy. August.

USEPA (U.S. Environmental Protection Agency), 2004. The Incidence and Severity of Sediment
Contamination in Surface Waters of the United States, Volume 1:National Sediment Quality
Survey: Second Edition. Office of Science and Technology. Washington, D.C. EPA 823-R-04-
007. November.

USEPA, 1996. ECQ Update, Ecotox Thresholds. U.S. Environmental Protectian Agency. Office of
Solid Waste and Emergency Response. intermittent Bulletin, Volume 3, Number 2. EPA540/F-
95/038. January,

Technical Memorandum 21
PRG Deveiopment



LIST OF CHEMICALS OF CONCE

TABLE 1

SITE 41 WETLANDS
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA

PAGE 1 OF 2

RN FROM THE REMEDIAL INVESTIGATION REPORT!"

Wetland

Saltwater/Freshwater

Ecological COCs

Human Health COCs

3

Freshwater

Cadmium

Arsenic
Methyiene Chioride

5A

Freshwater

Endosulfan Suifate
Copper ,
Lead

Zinc

Endosulfan |

None

15

Saltwater

Aluminum

Arsenic

Barium

Beryllium

Iron

Manganese

Selenium

Vanadium

Endosulifan |

Heptachior
2,2"-oxybis(1-Chioropropane)/bis(2-chior)
2.4-Dimethyipheno}
2-Methyiphenol (o-Cresol)
4-Methylphenol (p-Cresol)
Phenol

Arsenic
Aroclor 1260
delta-BHC
4,4'-DDD
4,4'-DDE

16

Saltwater

Aluminum
Beryllium
Iron
Manganese
Vanadium

Aroclor 1254

18A

Freshwater

Barium

Iron

Manganese

Selenium

Aldrin
1,4-Dichloraobenzene
4-Methylpenol {p-Cresol)

Arsenic
Benzene

18B

Saltwater

Arsenic
Iron
Manganese
Selenium

Arsenic

48

Freshwater

4,4'-DDD
4,4-DDE
4.4-DDT
Total DDT

None




TABLE 1

LIST OF CHEMICALS OF CONCERN FROM THE REMEDIAL INVESTIGATION REPORT"

SITE 41 WETLANDS

NAVAL AIR STATION PENSACOLA

PENSACOLA, FLORIDA
PAGE 2 OF 2

Wetland

Saltwater/Freshwater

Ecological COCs

Human Health COCs

64

Saltwater

Bis(2-ethylhexyl)phthalate
Carbazole
Ditenzofuran
Endosulfan |
Aluminum
Barium
Beryllium
Cadmium
Chromium
Cobalt
Capper

Lead
Manganese
Mercury
Selenium
Silver
Vanadium
Zinc

4.,4'-DDD

4,4'-DDE

4,4-DDT

Aldrin

Alpha-BHC
Alpha-Chiordane
Aroclor-1254
Aroclor-1260
Deita-BHC
Gamma-Chlordane
Bis(2-ethylhexyl)phthalate

1 - EnSafe refined the list of COCs after the Rl report and revised Table 16.1. This revised table is presented

in Attachment A. The list of COCs in this table came from the revised Table 16.1.




TABLE 2

SUMMARY QOF IMPACTS TO SEDIMENT INVERTEBRATES IN THE BERA
SITE 41 - NAS PENSACOLA

Toxicity Test information
Survival Growth Emergence Benthic Community Analysis . .
Sample (mgforganism, Overall Conclusion of the Baseline Ecological Risk
Wetland Location Species‘“ (percent) | dry weight) {percent) | Diversity | Evenness | Richness Assessment
3 041M030201 C. tentans 83 2.9 60 2.24 0.97 9.77
(4 03070 & 9 0 9 ¢ g ryote a oF o ¢l ocatio
041M5A0401 C. tentans 100 2.6 75 2.56 1.11 9.76 _
(2} potential impact around this location based on the toxicity tests
5A 041M5A0501 C. tentans 100 16 50 3.18 1.37 8.74 but this location had the highest levels of benthic diversity
041M5A0601 C. tentans 83 2.8 75 2.43 1.25 6.88
041M5B02 H. azteca 97.5 0.06 ne impacts
041M5B03 H. azteca 97.5 0.07 no impacts
5B 041M5B03 Dup H. azteca 97.5 0.1 no impacts
041M5B804 H. azteca 96.25 0.06 no impacts
041M5B05 H. azteca 100 0.08 no impacts
041M5B06 H. azteca 100 0.1 no impacts
16 041M160301 | N. arenaceodentata | 100 8 1.69 1.05 4,72 little or no impact
041M160301 L. plumulosus 93 nao statistical differencges
8, O 3
04 654040 4 0 .76 O > e o G £ petro oo
arend T8 ai3 00 8
L. plumulosus 96
64 041M640501 3.3 1. 14.76
6405 N. arenacecdentata 95 7.2 *@ 22
04 64060 © A 64 4 9 o & e (] ole odo
enaceodenta 88 8
188 041M18B101 N. arenicola 100 84 2.36 1.03 9.73 sediment not influencing flora and fauna
L. plumulosus 100

* Indicates that the endpeint was statistically lower than the laboratory control sample and is considered impacted.
Shaded cells are considered to be toxic.

1 - Species Abbreviations
C. tentans - Chironomus tentans
H. azteca - Hyalella azteca

N. arenaceodentala - Nereis arenaceodentata

L. plumulosus - Leptocheirus plumulosus

2 - Although the growth endpoint from this location was statistically lower than the tabaratory control sample, it had the highest levels of benthic diversity.
Therefore, this location is not considered impacted for development of the PRGs.

Source of information: EnSafe, Navember 2007.




TABLE 3

DEVELOPMENT OF NOECS AND LOECS FOR WETLANDS 3 AND 5A
SITE 41 - NAS PENSACOLA

WETLAND 3 3 5A 5A SA
EVENT 03 03 03 03 03 No Lowest
LOCATION|  41M0302 41M0307 41M5A04 41M5A05 41M5A06 Observed Observed
SAMPLE} 041M030201 041M030701 | D41M5A0401 | 041M5A0501 | 041M5A0601 Effects Effects
SAMPLE DATE| 19970827 19970827 19970828 19970828 19970828 Concentration | Concentration
VOLATILES (MG/KG)
JCARBON DISULFIDE po11uU | ooo76 U | o0o079 U { 00082 U | 0.017 NAM |
PESTICIDES {MG/KG)
4 4-DDD 0.014 J 0.049 0.10 U 0.0013 J 0.1 Nal
4 4'-DDE 0.016 U 0.011 0.10 U 0.0036 J 0.057 NAY
4.4-DDT 0.0037 J 0 0.10 U 0.0032 J 0.0072 0.0093
ALPHA-BHC 0.0085 U 0.0036 U 0.0026 U 0.054 U 0.0028 U NAY NAY
ALPHA-CHLORDANE 0.0085 U 0.0036 U 0.054 U 0.00026 U 0.0045 NA™
BETA-BHC 0.0085 U 0.0036 U 0.0026 U 0.054 U 0.0028 U NA® NA®
DELTA-BHC 0.0085 U 0.0036 U 0.054 U 0.0028 U NA®@ NA®)
ENDOSULFAN ) 0.0085 U 0.0036 U 0.054 U 0.0003 U 0.0052 Na™
ENDOSULFAN SULFATE 0.016 U 2 0.10 U 0.00066 J 0.0023 0.0072
ENDRIN Jou2s 0.0024 U 0.0011 J 0.0028 NA(T
GAMMA-BHC (LINDANE) 0.0047 U 0.0036 U 0.054 U 0.0028 U 0.00024 NA"
GAMMA-CHLORDANE 0.0085 U 0.00074 J 0.054 U 0.00014 U 0.0079 NAT
INORGANICS (MG/KG)
ANTIMONY 49 UJ 21 UJ 2J 27.7 NAT
BARIUM 18.7 6.9 BY NA™
CADMIUM 93 1.2 3.2 93
COPPER 25.6 108 NA'
IRON 546 245000 NA"
LEAD 75.5 258 NAT
MANGANESE 8.6 236 NatY
SELENIUM 0.28 U 54 NAD
ZINC 103 3594 NA™M
MISCELLANEOUS PARAMETERS
|TOTAL ORGANIC CARBON (MG/KG) | 100000 | NA ] 7000 | 7400 | 10000 | NA NA ]

Shading:

Green: Bignifies non-toxic sample
Yellow: Signifies toxic sample
Biue: NOEC based on maximum detected concentration in non-toxic sample when maximum detected concentration for the parameter is in a toxic sample.
Red: NOEC based on maximum detected concentration in non-toxic sample when maximum detected concentration for the parameter is in a non-toxic sample.
Black: LOEC based on lowest concentration in toxic sample above the NOEC when maximum detected concentration for the parameter is in a toxic sample.

1 - Not applicabie because the maximum detected concentration of the parameter was in a non-toxic sample.
2 - Not applicabie because the parameter was not detected in any of the samples.

NOEC - No Observed Effects Concentration
LOEC - Lowest Observed Effects Concentration

NA - Not Applicable



DEVELOPMENT OF NOECS AND LOECS FOR WETLAND 5B

TABLE 4

SITE 41 - NAS PENSACOLA

WETLAND 58 1] 58 58 5B
EVENT 04 04 04 04 04 No Lowest
LOCATION|  041MSBO2 041M5803 041M5804 O41M5E05 O41MSBO0G Observed Observed
SAMPLE| 041M3B0202 041M580301 041M5B0401 041580501 D41M580601 Effects Effects
SAMPLE DATE 20040406 20040406 20040406 20040406 [ i Concentration

VOLATILES (MGIKG)
ACETONE 0.012 U 0.013 U 0.02 U 0,028 NAT
CIS-1,2-DICHLORQETHENE 0.0017 U 00018 U 0.0077 NAM
VINYL CHLORIDE 0.0021 U 0.0023 U 0.0035 U 0.0037 NAT
SEMIVOLATILES (MGIKG)
[384-METHYLPHENOL 0.058 U 0.062 U 0.2 NalY
|BENZO{AJANTHRACENE 0.0044 U 0.012 U 0.017 U 0.12 NA™
IBIS(2-ETHYLHEXYL)PHTHALATE 0064 U 0.068 U 0.15 | 0.19 NAL
CHRYSENE 0.0058 U 0.015 U 0.056 | 0.16 NAT
DEN-BUTYL PHTHALATE 0.056 U 0.06 U 0.089 U 0.33 NAY
FLUORANTHENE 0.015 1 0.039 | 0.069 1 0.29 NAT
PYRENE 0.013 | 0.037 ¢ 0.059 1 0.21 NAT
PESTICIDES/PCESs (MGIKG)
4,4-DDE 0.0078 U 0.024 NAM
AROCLOR-1260 . 0.0064 U 0.15 NAlH
BETA-BHC | 0.00064 U 0.00052 U 0.00042 U 0.0029 NAM
DIELDRIN | 0.029 | 0.014 0.0088 0.1 Nal
INGRGANICS (MG/KG)
ALUMINUM 860 J 300 420 760 3400 NAT
ANTIMONY 221 181 1.1 1 251 3.6 NAY
ARSENIC 0.56 U 0.46 U 0.46 U 0.66 U 0.84 NA™
BARIUM 33 15 1.8 4.5 18 NAY
BERYLLIUM 0,068 1 0.038 | 0.036 | 0.066 | 31 Nall
CADMIUM 1.0 0.95 11 51 31 NAT
CHROMIUM 24 ) 14 23 55 470 Nat)
COBALT 0.40 ! 0.30 | 0.39 | 1.1 4 4.1 NAM
COPPER 12 J 5.3 7.8 16 90 NAY
IRON 470 4 210 290 800 1800 NA™
LEAD 38 19 24 48 420 NAY
MANGANESE 28 110 47 R 7 NATY
MERCURY 0.088 0.0088 U 0.019 | 0.12 0.22 NAT
NICKEL 1.2 ¢ 0.1 1 0.97 1 31 20 NA®D
SILVER 0.18 UJ 0.15 U 0.5 U 0.38 | 6.4 NAl
VANADIUM 111 0.55 | 0.86 | 1.2 1 6.7 NA
ZINC 45 J 28 19 60 200 [
MISCELLANEOUS PARAMETERS
[TOTAL ORGANIC CARBON (MG/KG) | 15000 T 3800 I 3500 1 14000 I 4100 I NA I NA

Shading:
Green: Signifies non-toxic sample
Red: NOEC based an maximum defected concentration in non-toxic sample when maximum detected concentration for the parameter is in a non-toxic sample.

1 - Not applicable because the maximum detected concentration of the parameter was in a non-toxic sample.
NOEC - No QObserved Effects Concentration

LOEC - Lowsst Observed Effects Concentration
NA - Not Applicable



TABLE 5

DEVELOPMENT OF NOECS AND LOECS FOR WETLANDS 16 AND 18B
SITE 41 - NAS PENSACOLA

WETLAND 16 188
EVENT 03 03 No Lowest
LOCATION 41M1603 41M18B1 Observed Observed
SAMPLE 041M160301 041M18B101 Effects Effects
SAMPLE DATE 19970904 19970829 Concentration Concentration
SEMIVOLATILES (MGI/KG)
2,2-0OXYBIS(1-CHLOROPROPANE) 0.87 UJ 067 U NAT NAY
2,4-DIMETHYLPHENOL 0.87 U 0.67 U NA™ nAT
2-METHYLPHENOL 0.87 U 087 U NAY NA
4-METHYLPHENOL NA™ Nal!)
PHENOL 0.87 U 0.67 U NA™ NATY
PESTICIDES (MG/KG)
4,4'-DDD 0.0069 J 0.036 NA®Z
4,4.DDT 0.016 511 0.11 NA!
ALDRIN 0.0045 U 0.0035 U NAT NA™
ALPHA-BHC 0.0045 U 0.0035 U NA™ NAM
ALPHA-CHLORDANE 0.0045 U 0.0035 U NAT NA™
BETA-BHC 0.0045 U 0.0035 U NA'Y NAY
DELTA-BHC 0.0045 U 0.0035 U NA NA'
ENDOSULFAN | 0.0045 U 0.0035 U NA™ NA®Y
ENDRIN 0.0067 U 0.0013 NAZ
ENDRIN ALDEHYDE 0.0087 U 0.0067 U NAY NAT?
ENDRIN KETONE 0.0087 U 0.0067 U NA NA®
GAMMA-BHC (LINDANE) 0.0045 U 0.0035 U NAD NAM
GAMMA-CHLORDANE 0.0045 U 0.0035 U NATD NAY
HEPTACHLOR 0.0045 U 0.0035 U NAY NA'
INORGANICS (MG/KG)
ALUMINUM 5320 NA®
ARSENIC 13.8 NA@
BARIUM a7 NA®
BERYLLIUM 0.26 NAW
IRON 20800 NAY
[LEAD 29.4 NA®@
MANGANESE 39 NA®
SELENIUM 1 NA®
VANADIUM 15.3 NA®@
MISCELLANEOUS PARAMETERS
{TOTAL ORGANIC CARBON (MG/KG) 17000 | 9000 NA NA

Shading:

Green: Signifies non-toxic sample
Red: NOEC based on maximum detected concentration in non-toxic sample when maximum detected concentration for the

parameter is in a non-toxic sample.
1 - Not applicable because the parameter was not detected in any of the samples.
2 - Not applicable because the maximum detected concentration of the parameter was in a non-toxic sample.

NOEC - No Observed Effects Concentration

LOEC - Lowest Observed Effacts Concentration

NA - Not Applicabie




DEVELOPMENT OF NOECS AND LOECS FOR WETLAND 64
SITE 41 - NAS PENSACOLA

TABLE 6

WETLAND 64 64 64
EVENT 03 03 03 No Lowest
LOCATION 41M6404 41M6405 41M6406 Observed Observed
SAMPLE 41M640401 41M640501 41M640601 Effects Effects
SAMPLE DATE 19970804 19970904 19970903 Concentration Concentration
SEMIVOLATILES (MG/KG)

BIS(2-ETHYLHEXYL)PHTHALATE 2 33
CARBAZOLE 0.35 0.8
DIBENZOFURAN 0.13 0.35
PESTICIDES/PCBs (MG/KG)

4,4-DDD 0.03 0.053
AROCLOR-1260 0.28 0.3
DIELDRIN 0.017 0.02
ENDOSULFAN | J 0.00086 U NAZ 0.0013
INORGANICS (MG/KG)

ALUMINUM 800 8900 J 7600 8390
BARIUM 15.2 17 17.1
BERYLLIUM 0.30 J 0.34 0.34 NA™
CADMIUM 21 17.7 20.2
CHROMIUM 9 868 592 774
COBALT 3 2.7 3.4 NAT
COPPER 102 115 146 NAD
IRON 00 12100 13300 13600
LEAD 346 0 330 339
MANGANESE 449 488 65.8 NAM
SELENIUM 13 J 15 16
SILVER 2 J 19 J 3 NA™M
VANADIUM 18.4 9 15.9 17.3
ZINC 468 0 306 330
MISCELLANEOUS PARAMETERS

[TOTAL ORGANIC CARBON (MG/KG) | 70000 ] 80000 ] 86000 [ NA NA
Shading:

Green: Signifies non-toxic sample

Yellow: Signifies loxic sample

Blue: NOEC based on maximum detected concentration in non-toxic sample when maximum detected concentration for the parameter is in a toxic sample.
Red: NOEC based on maximum detected concentration in non-toxic sampie when maximum detected concentration for the parameter is in a non-toxic sample.
Black: LOEC based on lowest concentration in toxic sample above the NOEC when maximum detected concenlration for the parameter is in a toxic sample.

1 - Not applicable because the maximum detected concentration of the parameter was in a non-toxic sample.
2 - Not applicable because parameter was not detected in the non-toxic sample.

NOEC - No Observed Effects Concentration
LOEC - Lowest Observed Effects Concentration
NA - Not Applicable



TABLE 7

REFERENCE CONCENTRATIONS, SCREENING VALUES, AND REFINEMENT VALUES FOR
FRESHWATER WETLAND SEDIMENT
SITE 41 - NAS PENSACOLA

Referencfe Screening Level Refinement Source of
Parameter Concentrations (mg/kg)® Value (mglkg) Refinement

{malka)™ 9/kg Vaiue
VOLATILES
BENZENE NA NA 0.057 ECOTOX
CARBON DISULFIDE NA NA NA
SEMIVOLATILES
1,4-DICHLOROBENZENE NA NA 0.35 ECOTOX
4-METHYLPENOL (P-CRESOL) NA NA 0.1 AET®
PESTICIDES
4,4'-DDD 0.05% 0.00122 0.028 PEC
4,4-DDE 0.04® 0.00207 0.031 PEC
4 .4'-DDT 0.02% 0.00119 0.063 PEC
TOTAL DDT 0.11% 0.00033 0.57 PEC
ALDRIN NA NA 0.04 UET
ALPHA-BHC NA 0.00032 0.005 PEC
ALPHA-CHLORDANE NA 0.0017 0.018 PEC
BETA-BHC NA 0.00032 0.005 PEC
DELTA-BHC NA 0.00032 0.005 PEC
ENDOSULFAN | NA NA 0.0029 ECOTOX
ENDOSULFAN SULFATE NA NA 0.0054 ECOTOX
ENDRIN NA 0.0033 0.21 PEC
GAMMA-BHC (LINDANE) NA 0.00032 0.005 PEC
GAMMA-CHLORDANE NA 0.0017 0.0018 PEC
INORGANICS
ARSENIC 6.62 7.24 33 PEC
ANTIMONY 443 12 NA
BARIUM 14 NA 60 PEC
CADMIUM 1.8 0.68 5 PEC
COPPER 19.5 18.7 150 PEC
IRON 11912 NA 40000 UET
LEAD 82.5 30.2 130 PEC
MANGANESE 38 NA 1100 UET
SELENIUM 3.45 NA 1 AET?
ZINC 36.73 124 460 PEC

1 - As presented in Section 6.1 of the Rl (EnSafe, 2007a), the mean detection was calculated, muitiplied by two,
and the resuiting muitiplier was used as the reference concentration.

2 - Source of screening level is provided in the Ri Report (EnSafe, 2007a).

3 - Freshwater and saltwater reference concentrations for pesticides are the same.

4 - Saltwater refinement value.

AET - Apparent Effects Thresholds (Buchman, 2008)
ECOTOX - USEPA Ecotox Thresholds (USEPA, January 1996)

NA - Not Available

PEC - Probable Effects Concentrations (FDEP, January 2003)
UET - Upper Effects Threshelds (Buchman, 2008}




TABLE 8

REFERENCE CONCENTRATIONS, SCREENING VALUES, AND REFINEMENT VALUES FOR

SALTWATER WETLAND SEDIMENT
SITE 41 - NAS PENSACOLA

Reference Screening Source of
- Refinement
Parameter Concentrations Level Refinement
. 2 Value (mglkg)

{malkg)” {ma/kg}® Value
SEMIVOLATILES
2,2-OXYBIS(1-CHLOROPROPANE ¥BIS(2-CHLOR) NA NA NA
2.4-DIME THYLPHENCL NA NA 0.018 AET
2-METHYLPHENOL (O-CRESOL) NA NA 0,008 AET
4-METHYLPHENOL (P-CRESOL) NA NA 0.1 AET
BiS(z-ETHYLHEXYL)PHTHALATE NA 0.182 2.647 PEL
CARBAZOLE NA NA NA
DIBENZOFURAN NA NA 0.11 AET
PHENOL NA NA 0.13 AET
PESTICIDES/PCBs
4,4-DDD 0.05% 0.00122 0.00781 PEL
4,4-DDE 0.04% 0.00207 0.374 PEL
4,4-DDT 0.02% 0.00119 0.00477 PEL
TOTAL DDT 0.11% 0.00033 0.0517 PEL
ALDRIN NA NA 0.0095 AET
ALPHA-BHC NA 0.00032 0.00099 PEL
ALPHA-CHLORDANE NA 0.0017 0.00479 PEL
AROCLOR-1260 NA 0.0216 0.189 PEL
BETA-BHC NA 0.00032 0.00099 PEL
DELTA-BHC NA 0.00032 0.00039 PEL
DIELDRIN NA 0.0007 15 0.0043 PEL
ENDOSULFAN | NA NA 0.0029 ECOTOXY
ENDRIN NA 0.0033 0.207 pPECH
ENDRIN ALDEHYDE NA 0.0033 0.207 peC®
ENDRIN KETONE NA 0.0033 0.207 PECY
GAMMA-BHC (LINDANE) NA 0.00032 0.00099 PEL
GAMMA-CHLORDANE NA 0.0017 0.00479 PEL
HEPTACHLOR NA NA 0.0003 AET
INORGANICS
ALUMINUM 4274 NA 18000 AET
ARSENIC 214 7.24 416 PEL
BARIUM 3.84 NA 48 AET
BERYLLIUM 0.13 NA NA
CADMIUM 0.39 0.68 4.21 PEL
CHROMIUM 13.1 523 160 PEL
COBALT 0.91 NA 10 AET
COPPER 8.44 18.7 108 PEL
IRON 2684 NA 220000 AET
LEAD 21 30.2 112 PEL
MANGANESE 9.8 NA 260 AET
MERCURY 0.11 -8 & -5
SELENIUM 0.66 NA 1 AET
SILVER 0.52 0.73 177 PEL
VANADIUM 8.59 NA 57 AET
ZINC 14.36 124 271 PEL

1- As presented in Section 6.1 of the Rl (EnSafe, 2007a), the mean detection was calculated, multiplied by two, and
the resulting muitiplier was used as the reference concentration.

2 - Source of screening level is provided in the Rt Report (EnSafe, 2007a).

3 - Freshwater and saitwater reference concentrations for pesticides are the same.

4 - Freshwater refinement value.

5 - Not applicable because mercury was not selected as a COC for risks to sediment invertebrates. It was selected
as a COC because of risks to the red drum via the food chain pathway.

AET - Apparent Effects Thresholds (Buchman, 2008)

COC - Chemical of Concern

ECOTOX - USEPA Ecotox Thresholds {USEPA, January 1996)
NA - Not Available

PEC - Probable Effects Concentrations (FDEP, January 2003}
PEL - Probable Effects Levels (Buchman, 2008)




TABLE 9

DEVELOPMENT OF ECOLOGICAL PRGS FOR FRESHWATER WETLANDS 3, 5A, AND 18A

SITE 41 - NAS PENSACOLA

No Lowest
Freshwater Observed Observed Overali
Reference Screening | Refinement Effects Effects Ecological

Chemical Concentration Level Value Concentration | Concentration PRG
VOLATILES (MG/KG)

1,4-DICHLOROBENZENE NA NA 0.35 NA NA 0.35
CARBON DISULFIDE NA NA NA 0.017 NA 0.017
SEMIVOLATILES (MG/KG)

4-METHYLPENOL (P-CRESOL) NA NA 0.1 NA NA 0.1
PESTICIDES (MG/KG)

4,4'-DDD 0.05 0.00122 0.028 0.1 NA 0.1
4.4'-DDE 0.04 0.00207 0.031 0.057 NA 0.057
4.4'-DDT 0.02 0.00119 0.063 0.0072 0.0093 0.02
ALDRIN NA NA 0.04 NA NA 0.04
ALPHA-BHC NA 0.00032 0.005 NA NA 0.005
ALPHA-CHLORDANE NA 0.0017 0.018 0.0045 NA 0.018
BETA-BHC NA 0.00032 0.005 NA NA 0.005
DELTA-BHC NA 0.00032 0.005 NA NA 0.005
ENDOSULFAN | NA NA 0.0022 0.0052 NA 0.0052
ENDOSULFAN SULFATE NA NA 0.0054 0.0023 0.0072 0.0072
ENDRIN NA 0.0033 0.21 0.0028 NA 0.21
GAMMA-BHC (LINDANE) NA 0.00032 0.005 0.00024 NA 0.005
GAMMA-CHLORDANE NA 0.0017 0.018 0.0079 NA 0.018
INORGANICS (MG/KG)

ANTIMONY 4.43 12 NA 27.7 NA 27.7
BARIUM 14 NA 60 87 NA 87
CADMIUM 1.8 0.68 5 3.2 9.3 9.3
1COPPER 19.5 18.7 150 108 NA 150
IRON 11912 NA 40000 246000 NA 246000
LEAD 82.5 30.2 130 258 NA 258
MANGANESE 38 NA 1100 236 NA 1100
SELENIUM 3.45 NA 1 54 NA 5.4
ZINC 36.73 124 460 394 NA 460

NA - Not Available

PRG - Preliminary Remediation Goal




TABLE 10

SITE 41 - NAS PENSACOLA

DEVELOPMENT OF ECOLOGICAL PRGS FOR SALTWATER WETLANDS 15, 16 AND 18B

No Lowest

Saltwater Observed Observed Overall

Reference Screening Refinement Effects Effects Ecological
Chemical Concentration Level Value Concentration Concentration PRG
SEMIVOLATILES (MG/KG)
2,2'-0XYBIS{(1-CHLOROPROPANEYBIS(2-CHLOR) NA NA NA NA NA NA
2.4-DIMETHYLPHENOL NA NA 0.018 NA NA 0.018
2-METHYLPHENOQOL (O-CRESOL) NA NA 0.008 NA NA 0.008
4-METHYLPHENOL (P-CRESOL) NA NA 0.1 NA NA 0.1
PHENOL NA NA 0.13 NA NA 0.13
PESTICIDES (MG/KG)
4,4'-DDD 0.05 0.00122 0.00781 0.036 NA 0.05
4,4-DDT 0.02 0.00119 0.00477 0.11 NA 0.11
ALDRIN NA NA 0.0095 NA NA 0.0095
ALPHA-BHC NA 0.00032 0.00099 NA NA 0.00099
ALPHA-CHLORDANE NA 0.0017 0.00479 NA NA 0.00479
BETA-BHC NA 0.00032 0.00099 NA NA 0.00099
DELTA-BHC NA 0.00032 0.00099 NA NA 0.00099
ENDOSULFAN | NA NA 0.0029 NA NA 0.0029
ENDRIN NA 0.0033 0.207 0.0013 NA 0.207
ENDRIN ALDEHYDE NA 0.0033 0.207 NA NA 0.207
ENDRIN KETONE NA 0.0033 0.207 NA NA 0.207
GAMMA-BHC (LINDANE) NA 0.00032 0.00099 NA NA 0.00099
GAMMA-CHLORDANE NA 0.0017 0.00479 NA NA 0.00479
HEPTACHLOR NA NA 0.0003 NA NA 0.0003
INORGANICS (MG/KG)
ALUMINUM 4274 NA 18000 5320 NA 18000
ARSENIC 2.14 7.24 41.6 13.8 NA 41,6
BARIUM 3.84 NA 48 4.7 NA 48
BERYLLIUM 0.13 NA NA 0.26 NA 0.26
{RON 2684 NA 220000 20800 NA 220000
LEAD 21 30.2 112 294 NA 112
MANGANESE 9.8 NA 260 39 NA 260
SELENIUM 0.66 NA 1 1 NA 1
VANADIUM 8.59 NA 57 15.3 NA 57

NA - Not Available

PRG - Prefiminary Remediation Goal




TABLE 11

DEVELOPMENT OF ECOLOGICAL PRG FOR WETLAND 64

SITE 41 - NAS PENSACOLA

No Lowest

Saltwater Observed Observed Overall

Reference Screening Refinement Effects Effects Ecological
Chemical Concentration Level Value Concentration Concentration PRG
SEMIVOLATILES (MG/KG)
BIS(2-ETHYLHEXYL)PHTHALATE NA 0.182 2.647 2 3.3 3.3
CARBAZOLE NA NA NA 0.35 0.8 0.8
DIBENZOFURAN NA NA 0.11 0.13 0.35 0.35
PESTICIDES/PCBs {MG/KG)
4.4'-DDD 0.05 0.00122 0.00781 0.03 0.053 0.053
AROCLOR-1260 NA 0.0216 0.189 0.28 0.3 0.3
DIELDRIN NA 0.000715 0.0043 0.017 0.02 0.02
ENDQOSULFAN | NA NA 0.0029 NA 0.0013 0.0029
INORGANICS (MG/KG)
ALUMINUM 4274 NA 18000 7600 8890 18000
BARIUM 3.84 NA 48 17 171 48
BERYLLIUM 0.13 NA NA 0.34 NA 0.34
CADMIUM 0.39 0.68 4.21 17.7 20.2 20.2
CHROMIUM 13.1 52.3 160 592 774 774
COBALT 0.91 NA 10 3.4 NA 10
COPPER 8.44 18.7 108 146 NA 146
IRON 2684 NA 220000 13300 13600 220000
LEAD 21 30.2 112 330 339 339
MANGANESE 9.8 NA 260 65.8 NA 260
MERCURY 0.11 (" - - M 0.11
SELENIUM 0.66 NA 1 1.5 1.6 1.6
SILVER 0.52 0.73 1.77 3 NA 3
VANADIUM 8.59 NA 57 15.9 17.3 57
ZINC 14.36 124 271 306 330 330

1 - Not applicable because mercury was not selected as a COC for risks to sediment invertebrates.

It was selected as a COC because of risks to the red drum via the food chain pathway.

NA - Not Available
PRG - Preliminary Remediation Goal




TABLE 12

DEVELOPMENT OF ECOLOGICAL PRG FOR WETLAND 438

SITE 41 - NAS PENSACOLA

No Lowest

Saltwater Observed Observed Overall

Reference Screening Refinement Effects Effects Ecological
Chemical Concentration Level Vaiue Concentration Concentration PRG
PESTICIDES (MG/KG)
4,4'-DDD 0.05 0.00122 0.028 NA( NAT 0.05
4 4-DDE 0.04 0.00207 0.031 NA NA™ 0.04
4,4-DDT 0.02 0.00119 0.063 NA™ NA" 0.063
TOTAL DDT 0.11 0.00033 0.57 NA™ NAT 0.57

1 - Not available because no toxicity test data was coliected in this wetland and habitat is different than other wetlands.

NA - Not Available
PRG - Preliminary Remediation Goal




TABLE 13

SUMMARY OF HUMAN HEALTH PRGS
SITE 41 - NAS PENSACOLA

Maintenance

Recreational Fisherman PRGs

Worker PRG Wetland 15 Wetland 16 Wetland 64

Chemical (mglkg) (mg/kg) (mg/kg) (mg/kg)
4 4'-DDD —m 374 — 1.4
4,4'-DDE — 9.6 0.37
4.4'-DDT == — — 0.37
Aldrin === — = 0.03
alpha-BHC - — i 0.08
alpha-Chlordane — — e 0.58
Aroclor-1254 o o 0.18 0.16
Aroclor-1260 - 6.8 --- 0.82
delta-BHC - - 2.2 - 0.80
gamma-Chlordane — — — 0.12
Bis{2-ethylhexyl)phthalate - — — 69
Arsenic 14 — --- -—
Benzene 500 = - —

Attachment B presents the calculation sheets for these PRGs.

-« = Not a COC in that wetland

PRG - Preliminary Remediation Goal




TABLE 14

SEDIMENT RESULTS AND REFINEMENT OF CHEMICALS OF CONCERN - WETLAND 3

SITE 41 - NAS PENSACOLA

Phase Il Results {mg/kg)
Maximum Sample ID of .
Contaminant HHRA and/or Frequenf:y of Result Maximzm Resuit PRG" R.etalned as Rationale for Elimination as a Final COC
Eco COC? Detection Final COC?
{malka} {ma/kq)
Arsenic HHRA 9/10 35.5 041M030301 14 NA NA
Cadmium Eco 7/10 72.7 041M030701 9.3 NA NA
Endosulfan Sulfate Eco 2/10 0.0017 041M030701 0.0072 NA NA
Methylene Chloride HHRA 0/10 ND ND NA NA NA
Average TOC = 56,736
Phase Il Results (mg/kg)
Maximum Sample ID of .
Contaminant HIE'IB:Caggl:r Frg:::::::nd Result Maximum Result PRG™ E;::;r::gg: Rationale for Elimination as a Final COC
(malkg} (mgfka}
Arsenic HHRA 212 14.6 041M030201 14 NA NA
Cadmium Eco 1/2 9.3 041M030701 9.3 NA NA
Endosulfan Sulfate Eco 1/2 0.0072 041M030701 0.0072 NA NA
Methylene Chiloride HHRA 0/2 ND ND NA NA NA
Average TOC = 56,000
Phases (I and 1l Results (mg/kg)
Maximum Sample ID of .
Contaminant HlEﬂs:cag(d:?r Fr;:::c':ic:nd Result |Maximum Result] PRG™ .:ﬁ::;'::e;gj Rationale for Elimination as a Final COC
{ma/ka) {malkal
Arsenic HHRA 11/12 35.5 041M030301 14 Yes
Cadmium Eco 8/12 72.7 041M030701 9.3 Yes
Low detection frequency. Concentrations
indicative of legal application not disposal
Endosulfan Sulfate Eco 312 0.0072 041M030701 0.0072 No activities.
Methylene Chloride HHRA 0/12 ND ND NA No Not detected; COC for surface water, not sediment

Average TOC = 56,572

1 - PRG - Preliminary remediation goal is either the human health or ecological PRG depending on whether the chemical was a human health
or ecological COC. .

NA - Not applicable
ND - Not detected

TOC - Total organic carbon

COC - Chemical of ¢

oncern




Phase ll Results (mg/kg)

TABLE 15

SEDIMENT RESULTS AND REFINEMENT OF CHEMICALS OF CONCERN - WETLAND SA

SITE 41 - NAS PENSACOLA

e F f | Maxi Result Sample ID of Retained as Final
Contaminant | 2nd/er requency o aximum Result| . ximum Result PRG' Rationale for Elimination as a Final COC
Eco Detection (mg/kg) coc?
(mg/kg)
coc?
Copper Eco 717 317 041M5A0501 150 NA NA
Lead Eco 717 427 041M5A0101 258 NA NA
Zinc Eco 77 2,290 041M5A0101 460 NA NA
Endosulfan | Eco 0/7 ND ND 0.0052 NA NA
Average TOC = 137,389
Phase lll Results {(mg/kg)
HHRA
. Sample ID of . .
i R .
Contaminant | and/or Frequen.c yof |Maximum Result Maximum Result | PRG" Retained as Final| o - tionale for Elimination as a Final COC
Eco Detection (mg/kg) COocC?
o (ma/kg)
QC?2
Copper Eco 3/3 108 041M5A0501 150 NA NA
Lead Eco 3/3 258 041M5A0501 258 NA NA
Zinc Eco 3/3 394 041M5A0501 460 NA NA
Endosulfan | Eco 1/3 0.0052 041M5A0401 0.0052 NA NA
Average TOC = 8,133
Phase 1l and iil Results {mg/kg)
e Frequency of | Maximum Resuit Sample ID of Retained as Final
Contaminant | and/or quency Maximum Result PRG!" N3 Rationale for Elimination as a Final COC
Eco Detection (mg/kg) (ma/kg) coc?
cac? 9
Copper Eco 10/10 317 041M5A0501 150 Yes
Lead Eco 10/10 427 041M5A0101 258 Yes
Zinc Eco 10/10 2,290 041M5A0101 460 Yes
Low detection frequency. Concentrations
indicative of legal application not disposal
Endosuifan | Eco 1/10 0.0052 041M5A0401 0.0052 No activities.

Average TOC = 98,612

1 - PRG - Preliminary remediation goal is the ecological PRG; no chemicals were retained as human health COCs.
NA - Not applicable

ND - Not detected

TOC - Total organic carbon
COC - Chemical of concern




Phase 1l Results (mg/kg)

SEDIMENT RESULTS AND REFINEMENT OF CHEMICALS OF CONCERN - WETLAND 15

TABLE 16

SITE 41 - NAS PENSACOLA

. Sample ID of . . Rationale for
oy | "o [rova gno)] Mosmm Resu | prolt | “ELS T | cuminaion 0
nal CQC
Aluminum Eco 4/4 15,800 041M150201 18000 No Max result < PRG
Arsenic HHRA/Eco 4/4 141 041M150301 14/41.6 Yes
Barium Eco 4/4 40.9 041M150301 48 No Max result < PRG
Beryllium Eco 1/4 .34 041M150401 0.26 No Max result ~ PRG
Iran Eco 4/4 223,000 041M150301 220000 No Max result ~ PRG
Manganese Eco 4/4 520 041M150301 260 Yes
Selenium Eco 3/4 2.7 041M150201 1 Yes
Vanadium Eco 4/4 36 041M150201 57 No Max result < PRG
2,2'-oxybis(1-Chloropropane)/bis(2-chior) Eco 1/4 0.082 041M150401 NA No Not site-related
2.4-Dimethyiphenol Eco 1/4 0.63 041M150101 0.018 No Not site-related
'{2-Methylphenol (0-Cresol) Eco 1/4 0.33 041M150101 0.008 No Not site-related
4-Methylphenol (p-Cresol) Eco 1/4 4.8 041M150101 0.1 No Not site-related
Phenoi Eco 1/4 0.28 041M150101 0.13 No Not site-related
Aroclor-1260 HHRA 3/4 0.032 041M150301 6.8 No Max result < PRG
4.4'-DDD HHRA 4/4 0.2 041M150301 374 No Max result < PRG
4 4'-DDE HHRA 4/4 0.34 041M150101 9.6 No Max resuit < PRG
delta-BHGC HHRA 1/4 0.0055 041M150301 2.2 No Max result < PRG
Endosulfan | Eco 1/4 0.0017 041M150301 0.0029 No Max result < PRG
Heptachior Eco 1/4 0.0011 041M150201 0.0003 No Not site-related

Average TQOC = 184,250

1 - PRG - Preliminary remediation goal is either the human health or ecological PRG depending on whether the chemical was a human healith
or ecological COC. If the chemical was both a human health and ecological COC, both of the two PRGs are presented.

NA - Not applicable
TOC - Total organic carbon
COC - Chemical of concern




TABLE 17

SEDIMENT RESULTS AND REFINEMENT OF CHEMICALS OF CONCERN - WETLAND 16
SITE 41 - NAS PENSACOLA

Phase Il Results (mg/kg)
HHRA . Sample ID of . Rationale for
Contaminant |and/or Eco Fr;g;:;r:ic: nOf Rehsnsl):'(r:nugr?k a) Maximum Result PRG"" l:;:::“:g;: Elimination as a Final
CQC? {ma/ka) cocC
Aroclor-1254 HHRA 3/4 0.078 041M160301 0.18 NA NA
Aluminum Eco 4/4 8,880 041M160301 18000 NA NA
Beryllium Eco 2/4 0.47 041M160301 0.26 NA NA
iron Eco 4/4 39,500 041M160301 220000 NA NA
Manganese Eco 4/4 211 041M160301 260 NA NA
Vanadium Eco 4/4 34 041M160301 57 NA NA
Average TOC = 23,113.30
Phase lll Results (mg/kg)
HHRA . Sample ID of . Rationale for
Contaminant {and/or Eco Fr;::‘:c';;)yn‘)f Rel;ﬂ::t(l&urrk y | Maximum Resut PRG" I;::;rggg: Elimination as a Final
cOC? 9g (mafka) ‘ coc
Aroclor-1254 HHRA 0/1 —— — 0.18 NA NA
Aluminum Eco 1/1 5,320 041M180301 18000 NA NA
Beryllium Eco 141 0.26 041M160301 0.26 NA NA
iron Eco 1/1 17,000 041M160301 220000 NA NA
Manganese Eco 1/1 39 041M160301 260 NA NA
Vanadium Eco 171 15.3 041M160301 57 NA NA
Average TOC = 17,000
Phases il and Il Results (mg/kg
HHRA . Sampie ID of . Rationale for
. Frequency of Maximum N Retained as e .
Contaminant |and/or Eco ) Maximum Result PRG!" . Elimination as a Final
cOC? Detection Resutlt (mg/kg) (malka) Final COC? COC
Aroclor-1254 HHRA 3/5 0.078 041M160301 0.18 No Max result < PRG
Aluminum Eco 5/5 8,880 041M160301 18000 No Max resuilt < PRG
Recent results < PRG
Beryllium Eco 3/5 0.47 041M160301 0.26 No and sediment not-toxic
Iron Eco 5/5 39,500 041M160301 220000 No Max result < PRG
Manganese Eco 5/5 211 041M160301 260 No Max result < PRG
Vanadium Eco 5/5 34 041M160301 57 No Max result < PRG

Average TOC = 21,585

1 - PRG - Preliminary remediation goal is either the human heaith or ecological PRG depending on whether the chemical was a human health
or ecological CQG.

NA - Not applicable

TOC - Total organic carbon

COC - Chemical of concern




Phase Il Results (mg/kg)

TABLE 18

SEDIMENT RESULTS AND REFINEMENT OF CHEMICALS OF CONCERN - WETLAND 18A

SITE 41 - NAS PENSACOLA

. Sample ID of . Rationale for
Contaminant H:::g gg{;)r Fr;g::;r:gnof Maxl(r?nugr;:(gR;e sult Maximum Result| PRG" I:;:::r:gg: Elimination as a Final
) (malka) ) coc

Arsenic HHRA 4/4 314 041M18A201 14 Yes
Barium Eco 4/4 35.9 001M001801 87 No Max result < PRG
lron Eco 4/4 48,200 041M18A201 246000 No Max result < PRG
Manganese Eco 4/4 105 001M001801 1100 No Max result < PRG
Selenium Eco 2/4 3.8 041M18A101 5.4 No Max resuit < PRG
Benzene HHRA 2/3 0.05 041M18A301 500 No Max resuit < PRG
Aldrin Eco 1/4 0.0037 041M18A201 0.04 No Max result < PRG
1,4-Dichlorobenzene Eco 1/4 1.1 041M18A201 0.35 No Not site-related
4-Methyipenal (p-Cresol) Eco 2/4 0.33 041M18A201 0.1 No Not site-related

Average TOC = 223,333

1 - PRG - Preliminary remediation goai is either the human health or ecological PRG depending on whether the chemical was a human health

or ecological COC.

NA - Not applicabie
TOC - Total organic carbon
COC - Chemical of concern




TABLE 19

SEDIMENT RESULTS AND REFINEMENT OF CHEMICALS OF CONCERN - WETLAND 18B
SITE 41 - NAS PENSACOLA

Phase |l Results (mg/kg)

Contaminant an:/:'::co Frequency of Maximum Result Masxaimzl:l I:e:ﬂt PRG" Retained as | Rationale for Elimination as a
. . ” .
cOC? Detection (mg/kg) (malka) Final COC? Final COC
Arsenic HHRA/Eco 1M 83.8 041M18B101 14/41.6 NA NA
fron Eco 11 128,000 041M18B101 220,000 NA NA
Manganese Eco 11 46.7 041M18B101 260 NA NA
Selenium Eco 11 2.2 041M18B101 1 NA NA
Average TOC = 118,000
Phase Il Results {(mglkg)
HHRA . Sample ID of . . N
. Frequency of Maximum Resulit X (1 Retained as | Rationale for Elimination as a
Contaminant anc(l:lgrcgco Detection (mg/kg) Maxn{r:::nl.;-r;;(z)esuit PRG" Final COC? Final COC
Arsenic HHRA/Eco 1/1 13.8 041M18B101 14/41.6 NA NA
tron Eco 11 20,800 041M18B101 220,000 NA NA
Manganese Eco 171 10.8 041M18B101 260 NA NA
Selenium Eco 1/1 0.74 041M18B101 1 NA NA
Average TOC = 9,000
Phases Il and lll Results (mg/kg)
HHRA . ample ID of . . ol
Contaminant | and/or Eco Fr;q:eer:f:y of Maxlmur;lkResult Masxim‘t)llm Result PRG™" I;?ta:r::gg; Rationale ;?r E||(|:nggat|on asa
COC? etection (mg/kg) (ma/ka) ina ina
Arsenic HHRA/Eco 212 83.8 041M18B101 14/41.6 Yes
Iron Eco 2/2 128,000 041M18B101 220,000 No Max result < PRG
Manganese Eco 2/2 46.7 041M18B101 260 No Max result < PRG
Recent results < PRG and
Selenium Eco 2/2 2.2 041M18B101 1 No sediment not-toxic

Average TOC = 63,500

1 - PRG - Preliminary remediation goal is either the human health or ecological PRG depending on whether the chemical was a human health
or ecological COC.

NA - Not applicable

TOC - Total organic carbon

COC - Chemical of concern



TABLE 20

SEDIMENT RESULTS AND REFINEMENT OF CHEMICALS OF CONCERN - WETLAND 48
SITE 41 - NAS PENSACOLA

Phase Il Results (mg/kg)

HHRA .
: Sample ID of . Rationale for
d e ..
Contaminant and/or Fr;q:lertlf:y of R Ma')tumur;:‘ Maximum Result PRG l:;:::l:og: Elimination as a
c%g? etection esult (mg/kg) (mg/kg) ’ Final COC
4.4'-DDD Eco. 1/1 2.6 041M4801 0.05 NA NA
4 4'-DDE Eco 1/1 0.62 041M4801 0.04 NA NA
4.4-DDT Eco 1/1 0.24 041M4801 0.063 NA NA
Total DDT Eco 1/1 3.46 041M4801 0.57 NA NA
Average TOC = 44,300
Phase il Results (mg/kg)
HI-:IRA Fr n £ Maximum Sample ID of Retained as Rationale for
Contaminant andjor ;qtuect.cy ° R al)t(||:1nu K Maximum Result PRG! Final COC? Elimination as a
Eco etection esult (mg/kg) mg/k ' Final COC
coc? J
4,4-DDD Eco 9/9 13 041M4802 0.05 NA NA
4,4'-DDE Eco 9/9 0.93 041M4802 0.04 NA NA
4.4'-DDT Eco 5/9 7.1 041M4801 0.063 NA NA
Total DDT Eco 9/9 14.4 041M4802 0.57 NA NA
Average TOC = NA
Phase If and lll Resuits (mg/kg)
HHRA .
. Sample ID of . Rationale for
Contaminant and/or Frequen_cy of Maximum Maximum Result PRG!" R-etamed as Elimination as a
Eco Detection Result (mg/kg) Final COC? .
COC? (mg/kg) Final COC
4. 4-DDD Eco 10/10 13 041M4802 0.05 Yes
4,.4'-DDE Eco 10/10 0.93 041M4802 0.04 Yes
4.4'-DDT Eco 6/10 7.1 041M4801 0.063 Yes
Total DDT Eco 10/10 14.4 041M4802 0.57 Yes

Average TOC = NA

NA - Not applicable

1 - PRG - Preliminary remediation goal is the ecological PRG; no chemicals were retained as human heaith COCs.

TOC - Total organic carbon
COC - Chemical of concemn




Phase If Results (mg/kg)

SEDIMENT RESULTS AND REFINEMENT OF CHEMICALS OF CONCERN - WETLAND 64

TABLE 21

SITE 41 - NAS PENSACOLA

PAGE 1 OF 2

Sample 1D of

Rationale for

Contaminant H"Mcagg{;" Eco F';:‘";':f:nd M“i(’:'n‘:;‘k;)“"" Maximum Result [ PRG® ?;‘::':fg;; Eliminatian as a Final
{marka) coc
Bis(2-ethylhexyl)phthalate HHRA/Eco 324 0.53 041MB41901 69/3.3 NA NA
Carbazole Eco 2/24 0.4 041M640501 0.8 NA NA
Dibenzofuran Eco 2/24 0,085 041M640801 0.35 NA NA
Endosuffan | Eco 1724 ©.0008 041M641401 0.0029 NA NA
Aluminum Eco 24/24 26,800 041M641601 18000 NA NA
Barium Eco 22/24 1,280 041M640301 48 NA NA
Berylium Eca 10724 1.3 g:mg;gg: 034 NA
Cadmium Eco 22/24 386 041M640301 20.2 NA NA
Chromium Eco 24/24 1,800 041M64030 774 NA NA
Cobalt Eco 15/24 6.1 041MB4030 10 NA NA
Copper Eco 22124 2585 041M64030 146 NA NA
Lead Eco 23/24 634 041M640301 339 NA NA
Manganese Eco 24/24 203 041MB41601 260 NA NA
Mercury Eco 14/24 0.88 041M640301 0.11 NA NA
Selenium Eco 11/34 3.1 041Mb40301 1.6 NA NA
Silver Eco 4124 5.1 04 1MB40301 3 NA NA
Vanadium Eco 22124 43.4 041M64 1601 57 NA NA
Zinc Eco 23/24 481 041M640301 330 NA NA
4,4-DDD HHRA 14/24 0.14 041M640201 1.4 NA NA
4.4'-DDE HHRA 14724 0.078 041M640301 037 NA NA
; 041MB40101
4.4-DDT HHRA 6/24 0.014 BATEAET 0.37 NA NA
Aldrin HHRA 6/24 0.004 041M640301 0,031 NA NA
Alpha-BHC HHRA 9/24 0.00094 041M641401 0.08 NA NA
Alpha-Chiordane HHRA 4/24 0.01 041ME40301 0.58 NA NA
Aroclor-1254 HHRA 8/24 0.37 041M640201 0.16 NA NA
Aroclor-1260 HHRA 12124 0.05 041M64 1901 0.82 NA NA
Delta-BHC HHRA 0/24 ND ND 0.8 NA NA
Garmma-Chlordane HHRA 5124 0.0085 041MB640301 0.12 NA NA
Phase Il Results (mgfkg)
. Sample tD of " Rationale for
. HHRA and/or Eco Frequency of | Maximum Result N " Retained as o .
Contaminant " Maximum Result PRG ) Elimination as a Final

coc? Detection {mg/kg} (mafkal Final COC? coc
Bis(2-ethylhexyl}phthalate HHRA/Eco 33 39 041M640601 69/3.3 NA NA
Carbazole Eco 313 0.8 041M640601 0.8 NA NA
Dibenzofuran Eco 213 0.35 041MB40601 035 NA NA
Endosulfan | Eco 23 0.0024 041MB40401 0.0028 NA NA
Aluminum Eco 33 8,900 041M640601 18000 NA NA
Barium Eco 3/3 17.1 041M640401 48 NA NA

. 041M640501

Beryllium Eco a3 0.34 BATMEADBOT 0.34 NA NA
Cadmiurn Eco 3/3 21 041M640601 20.2 NA NA
Chromium Eca 33 868 041M640601 774 NA NA
Cobalt Eco 373 34 041M640501 10 NA NA
Copper Eco 33 146 041M640501 146 NA NA
Lead Fco 3/3 346 041M640401 339 NA NA
Manganese Eco 313 65.8 041M640501 260 NA NA
Mercury Eco 3 0.26 o xg‘:ggg: a1 NA NA
Selenium Eco 33 1.6 041M640401 1.6 NA NA
Silver Eco 313 041MB40501 3 NA NA
Vanadium Eco 373 184 041MB40401 57 NA NA
Zing Eco 33 468 041M640401 330 NA NA
44-DDD HHRA 33 0.088 (41M640401 1.4 NA NA
4.4-DDE HHRA 3/3 0,089 041M640401 0.37 NA NA
4.4-DDT HHRA 2/3 0.019 041MEB40601 0.37 NA NA
Aldrin HHRA 0/3 ND ND 0.03 NA NA
Alpha-BHC HHRA 0/3 ND ND 0.08 NA NA
Alpha-Chlordans HHRA 2/3 0.0037 041M640401 0.58 NA NA
Aroclor-1254 HHRA 0/3 ND ND 0.16 NA NA
Aroclor-1260 HHRA 3i3 03 041M840401 0.82 NA NA
Delta-BHC HHRA 213 0.00094 04 1M640601 0.8 NA NA
Gamma-Chiordane HHRA 0/3 ND ND 0.12 NA NA




i
|

SEDIMENT RESULTS AND REFINEMENT OF CHEMICALS OF CONCERN - WETLAND 64

TABLE 21

SITE 41 - NAS PENSACOLA

Phase IV Results {mg/kg) PAGE 2 OF 2
. Sample 1D of Rationale for
Contaminant HHRA;S:I 70 r Eco Fr;::.l::;::“of Max;(mmugr;;‘gR)esult Maximum Result PRG™ r::::;:g:: Efimination as a Final
{ma/ka) coc
Bis{2-ethylhexylphthalate HHRA/Eco 4/7 1.5 041M640502 69/3.3 NA NA
Carbazale Eco ane 08 NA NA
Dibenzofuran Eco 07 ND D 0.35 NA NA
Endosulfan { Eco 07 ND ND 0.0029 NA NA
Aluminum Eco 77 18,000 041M841102 18000 NA NA
) D4 1M640602
Barium Eco 77 18 T41MB41102Z 48 NA NA
Beryllium Eco 57 1.1 041MB4 1102 0.34 NA NA
Cadmium Eco B/7 23 041M840502 20.2 NA NA
Chromium Eco 77 700 041MB40502 774 NA NA
Cobalt Eco 517 4.8 041MB40502 10 NA NA
Copper Eco 8/7 200 041M640502 146 NA NA
Lead Eco 7 430 041M640502 339 NA NA
Manganese Eco 77 230 041M641102 260 NA NA
Mercury Eco 67 0.46 041M841102 0.11 NA NA
Selenium Eca o7 ND ND 1.6 NA NA
Silver Eco 57 4 041MB40502 3 NA NA
‘Vanadium Eco 77 37 041ME641102 57 NA NA
Zinc Eca 87 380 041M640502 330 NA NA
4,4-DDD HHRA 177 0.1 041M640602 1.4 NA NA
4,4-DDE HHRA 477 0.043 041M840202 0.37 NA NA
4,4-DDT HHRA 07 ND ND 0.37 NA NA
Aldrin HHRA /7 ND ND 0.03 NA NA
Alpha-8HC HHRA /7 ND ND 0.08 NA NA
Alpha-Chlordane HHRA 0/7 ND ND 0.58 NA NA
Arcclor-1254 HHRA o7 ND ND 016 NA NA
Aroclor-1260 HHRA 07 ND ND 0.82 NA NA
Delta-BHC HHRA 5/7 0.0069 041M64 1102 0.8 NA NA
Gamma-Chlordane HHRA 07 ND ND 0.12 NA NA
Phase li, Ill, and IV Results (mg/kg)
" Sample 1D of . Rationale for
Contaminant HHRAC"S:’;’ Eco F';::c’t'fzn“f M“'('“m"';‘kR)“'"" Maximum Result PRG!" ':f:::'::eodg; Elimination as a Final
° o {mefia) co¢
Bis(2-sthylhexyljphthalate HHRA/Eco 10/34 38 041M640601 89/3.3 No Recent results<PRG
Carbazole Eco 5127 0.8 041M640601 0.8 No Max result < PRG
Dibenzofuran Eco 4134 0.35 041M640601 0.35 No Max result = PRG
Endosulfan | Eco 3434 0.0024 041MB40401 0.0029 No Max result < PRG
Aluminum Eco 34/34 26,800 041M641601 18000 No Not sile-related
Barium Eco 34/34 1,280 041M64030 48 No Recent results<PRG
. 041M64160 Nol risk driver and may
Bendlium Eco 18734 13 041ME4130 034 No not be site-refated
Cadmium Eco 31/34 386 041M640301% 20.2 Yes
Chromium Eco 34/34 1,800 041M640301 774 Yes
Cobalt Eco 23/34 6.1 041MB640301 10 No Max result < PRG
Copper Eco 31/34 255 0410640301 145 Yes
Lead Eco 33/34 634 041M8640301 338 Yes
Manganese Eco 34/34 230 041M641102 260 No Max result < PRG
Not risk driver and may
Mercury Eco 23/34 0.88 041M640301 0.11 No not be site-related
Not risk driver and may
Selenium Eco 14/34 3.1 041M@40301 1.6 No not be sile-related
Silver Eco 12/34 5.1 041MB40301 3 Yes
Vanadium Eco 32/34 434 041M641601 57 No Max result < PRG
Zinc Eco 32/34 481 041M640301 330 Yes
4.4-DDD HHRA 18/34 0.14 041MB40201 1.4 No Max result < PRG
4,4-DDE HHRA 21/34 0.089 041M640401 0.37 No Max result < PRG
44-DDT HHRA 8/34 0.019 041M640601 .37 No Max result < PRG
Aldrin HHRA 6/34 0.004 041M640301 0.03 No Max result < PRG
Alpha-BHC HHRA 9/34 0.00094 041M64 1401 0.08 No Max result < PRG
Alpha-Chlordane HHRA 65/34 0.01 041ME40301 0.58 No Max result < PRG
Arocior-12564 HHRA 8/34 0.37 041M640201 0.16 No Max result < PRG
Aroclor-1260 HHRA 15/34 03 041M640401 0.82 No Max resuft < PRG
Delta-BHC HHRA 7/34 0.0069 041ME41102 G.80 No Max result < PRG
Gamma-Chiordane HHRA 5/34 0.0085 041MB40301 0.12 No Max result < PRG

1 - PRG - Preliminary remediation goal is either the human health or ecological PRG depending on whether the chemical was a human health

or ecological COC. If the chemical was both a human health and ecological COC, the lawer of the two PRGs ars presented.

NA - Not applicable

ND - Not detected

TOC - Total organic carbon
COC - Chemical of concern




TABLE 22

TOTAL ORGANIC CARBON AND GRAIN SIZE IN WETLANDS

SITE 41 WETLANDS

NAVAL AIR STATION PENSACOLA

PENSACOLA, FLORIDA

Wetland 3 and Wetland 5A
Grain size
Wetland lnvestigation Sample TOC (%) |Fine gravel | Coarse sand {Medium sand |Fine sand |Silt and Clay Description
Wetand 3 Phase li 001M000301 NA NA NA NA NA NA NA
001M000302 NA NA NA NA NA NA NA
001MQ00303 NA NA NA NA NA NA NA
041M030101 0.815 6 3 12 71 8 Brown silty medium to fine sand
041M030201 24.1 0 0 6 11 83 Black sandy organic silt
041M030301 5.18 0 0 29 5% 12 dark brown siity sand with organics
041M030401 0.0478 0 0 30 65 5 brown medium to fine sand with silt
041M030501 1.08 0 0 46 23 31 dark brown silty sand with organics
041M030601 0.672 0 0 32 63 5 brown medium to fine sand with silt, organics
041M030701 7.39 0 21 38 19 22 black silty sand with organics
Phase il 041M030201 10 4.2 4.7 27.4 30.8 32.9 Poorly graded fine sands
041M030701 1.2 19 09 16.9 66.3 14 Poorly graded fine sands
fWetland 5A |Phase }} 041M5A0101 254 0 6 21 52 21 dark brown silty fine sand with organics
041M5A0201 3.75 1 1 38 58 2 dark brown medium to fine sand with organics
041M5A0301 9.97 0 1 11 51 37 dark brown silty fine sand with organics
041M5A0401 409 0 0 36 30 34 dark brown siity fine sand with organics
041M5A0501 15.3 0 0 22 28 50 dark brown sandy silt with organics
041M5A0601 0.642 0 1 30 67 2 brown poorly graded sand with little organics
041M5A0701 0.21 0 4 40 56 0 gray medium sand with some organics, shells
Phase i 041M5A0401 0.7 0.3 04 18.9 75.9 4.5 fine sand to very fine silt and clay
041M5A0501 0.74 1.2 14 21.7 70.7 5 fine sand to very fine silt and clay
041M5A0601 1 2 0.8 19.4 74.1 3.7 fine sand to very fine silt and clay
Wetland 16 and Wetland 188
Grain size
Wetland lnvestigation Sample TOC {%) |Fine gravel | Coarse sand |Medium sand [Fine sand ]Silt and Clay Description
JWetand 16 |Phase lf 041M160101 0.144 0 0 34 64 2 brown poorly graded sand, medium to fine
041M160201 1.26 0 0 27 60 13 black silty sand with organics
041M160301 5.53 0 0 4 41 55 black sandy organic silt
Phase Il 041M160301 1.7 0 0 9.8 58 32.2 fine sand to very fine silt and clay
IWetland 188{Phase Il 041M18B101 18.8 0 0 6 36 58 black sandy organic silt
Phase Iil 041M18B101 0.9 5.4 3.6 17.1 42.6 27.3 fine sand to very fine silt and clay

NA - Not available
TOC - Total Qrganic Carbon




TABLE 23

REFINED LIST OF CHEMICALS OF CONCERN FOR EVALUATION IN THE FEASIBILITY STUDY
SITE 41 WETLANDS
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA

Wetland | Saltwater/Freshwater Ecological COCs Human Heaith COCs
3 Freshwater Cadmium Arsenic
Copper None
5A Freshwater Lead
Zinc
Arsenic Arsenic
15 Saltwater Manganese
Selenium
None None
16 Saltwater
18A Freshwater None Arsenic
188 Saltwater Arsenic Arsenic
4.4'-DDD None
4.4'-DDE
48 Freshwater 4.4.DDT
Total DDT
Cadmium None
Chromium
64 Saltwater Copper
Lead
Silver
Zinc
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ATTACHMENT A

REVISED TABLE 16.1 FROM THE REMEDIAL INVESTIGATION



Vabia 161
Weight of Eviders

v acsn or sk

oad Groars Basad on Liens.
gt an Excends Sha- o Bidunce Analysls for
Semplas  Fhasn B Sl COWCs Qutained Aftny Refmamasl  Saicgis forstims  ERM Quotiest L iy S Sy Smtag Lotuzem of Tmx e—y—
WEME Wegthant  Locations i meat w > & l-z—ln 8y Categorin varen shas] PAR vihes COT rvml acute Tox bt Tox Aeruin PCH Resulls YOO Ewcwrsty HHAA €0y for PA tonale
PHASE F11/PHASE TV
T T 7 L = N PARe DT £ 3 e s Brot TR IT Nore e ) AR 5T e T enEIteS e mefd £ 3 Ha il et
Cottmayen 22 L [ ] strpiona Cieada Sadrim Fachatact 5 Groun 6.
N - @i v 15 v it g 8 okt i
Salanium N L Cat 4 @ ity reltid m St | Lol
Edosutan suesty " - Endunston ot
“tatal Endrin o " ot B O
Max MOREL B <
Cxbon et ™ »
16 i k) Aamrnsn o ha Encandy TEC, | it thom MEC 3 No N ) Rone Machoe 1254 B3 Ageniowim Settiond of M 2 Raxd-coxtmd wartland
o ™ o nefted i Group €. Wertsnd 12 sersed 25 e e RSCREIIve
Bt " - w0 Bonun evtioeds ariad t roprested o vetisnds n Gro €.
»on ™ P ) sar
Hirgamesz o - w1 @ Marpomsm Bceies thm P LT meimert chamistry M1 ok Ll
Sapkamis Mo L) [ B e ity rued D | Phase [ txiciy cendy o gh.
Vanemlios L) A Vanarum “Therware. Ly wettand is teconenended %ar an (S, @8 grou fores
@ e ty Ama 1
e L RN Brped ob Ihesa L results, lead), slhdes afel fin (nondd M
Tolal Endhn - - Total Frcrin FCH {oe aeatmae K tichy.
2y, NOREL WY ¥}
3 T (] Rl G Vo ~ K " Kot ¥ o O A oS T weliared o B A ocsed el
fann L] Na N Arcanie om inchuded in group C. WERad 18 lervaml a4 ihe rapreaentative
Mo o A 0 Marg wetinich idmnttind b repreBant b wettaners [ Geoup €.
Selmamm L L Cat. 2 s S
rat. 5 o Total DUY FEM Bacause the Phase Vil wdmenl Damisiey nenly were varisbie,
<% -0ov 21 semasaos ®e g o, NOREL HQ ncereainy eibteo to G P U ety resuts # high.
LR L i3 DasMIEBIGY «l Thacafora, this wetiand i refommeded for an PS5, FS eul fos
1 ditarmining 1t poleftoa taxayhox, metbis i ratad fo Sl |
Rl Bxped an Phate (§ daia, sirminum, s, beram,
2 “ 3 e Excreds TEC! Ly thae SEL e .y Y- Weight IHArSAT S S
AHATSTS
setmony )n - Hame e
Bariur, " »
Copper i D4 TMSAO5DY Copoer
Lead 23 D4 1WA Lead
e 3 e 1 MSATSAY Cat t 4 e
Ly 2
Ertlesdan | L L] .3 k] “Tatal Triaram Ercxinustnn b
Fretutun suttte o na a4 s FCM Max Nang:
arvema-CNntmna. 168 O A § :
“Fotai iz rdane i D9 MSA0E03 Tolal Erdein HCM
Brdsine o LY Mox. NOAEL HQe)
Tolai Brkin - -
Yo Brc w18 Ostpean; “Tota! G FOH
Mac @A !
4000 128 otpmadsE
44007 155 o4 PruA04DL o POT FCH
Tota) OOT by 15001 P, ADREL K<t
L 5 ~ N Yoy ) 3 (23 e R o 3n-proppenaE L) None GoCRiT 4 OF [ M) regar . RACToWrs W Yl el 55 5 03 )
watiare ichated i G1ou B
Baritgm 5 H Pyrne
Caztmisen 74 iR Trichbwortmm P [V site goeci Lomciy tasts ds ot b i o e
sy, Dreset bre Lausing Aibeerag acuet o Chiasic #FacTe o A
Chypmam 28 DR IRSERI: 1 marsivertEbiates. Phote N canztiwed ooy 07 Wt wsTant
Cansc o wa 3 further pengatian
ey 2K oamsEe I3
Pt 7% HiHsE00L » Yot PR Y
o, AL W4
Tolal PR 1t A HER0E!)
Dhekin 3 M IM5B080L etin SN
J1m5m0; e, AT K<
MBI
4 pesageay
DapeAsTE
DotaivC 29 04 MR Fotw! BHC FCM
Tesi B is SRS iy, HOREL Hi<1

3V bpipheol o »
i Epierie My »




Table $6-1

Weight of Evidesce
Yo
Seciment max
Bamps  FRAm o Sedimwe CIIPCY Bateioyt MR Refiimeat  Sampix LoTEIGRE  PRM QUotient Frroda TOC n o mat: eedlads
{Broup Wetiamt_Locatnns Sesaiged ) ngexd | Eeredeg Catwgories e P 3t watts FEM Rarshty DE paceds $9G HAMa COCL ecommartiaioy sl
3 [ "Lras thar TEC [ 00k X ey T 4 O s U A s et o5 R o] ekion
A s e o oo inchala 25 Grawp A.
i 3 MBS (W) A#-0TT
—_— - - P s S an Tha £5 tor Wotlord 14 ¢ kocaes o7 1} i bkt i bt
S s 4 1000 o 2 siph BHC aroneiebratus i the oy of ssmaie K0 D43 MBMDS, (4INGAOS
011040000 v IATMAOE! ard 2) Upeeke of mercurt e ialary fah.
o ps0sD;
sz (e} ey s 3 P <otort
D MAv
Daspebatrse
Coleit " A A -nantars T
Comger 1A 10301 Ao 13
9 1M540ET
Bon ™ ) srock 260 Tead
wm 3% IS qammeGrisigme horgunese
9 140401
[— " e s P ——
Sclerium " us Setanivm
Sthy m on rbay Merury MO Mnx,
4 (oA 1 i, MDATL
g >
Vanaavm Ha L Vanadtn
7 e o4 yrgapi0g. 2o
O 1054805
04 1pabADST1 —
o126 18 941040401 Totad PSS KM
4 LHEDS0 ax e gl
Toot B &5 o (MGapal} b2-Emihery)phineinte {
0% 1REDR01
Patmatia;
Tola) Divn B0 Cataro
rikin .7 i Mex. NADEL B <1 v
otz
04 meare
e |
Yous Phrdane 24 o9 1o ausl Chlrdane
et BT, s 4 A0, =
24 1mac501
e OrieMATL
o41Mma0sm
ey
vt DOT 3 fostrrecy Total DT FER
[ imposay Pox. MORBL M <1
(e
b 2ottt (SEHP) s 414N Totad B O
2414040 o NREL W
Cartorgte L £
Cimmamican "~ a
FARE T
erior 4 1 e Mh ChenAen £0s wane 85 a1 Orara o
B ® 3 u 2 Pt Comcarnen "o oA Coteard ol Cotlectest - R, e Hea wa veetlord rciached m Crosed O
Ahairia * A w1 o Dt FM
Sormam o wa ez 3 Hax MOREL HQ Coesthsart v 1 U esared A e w2rean Rather
b2 et ator,
Vot % NA .t ¢
by 9 i FOM
vekin 16 TN Sy NONEL N ¢
i
» 2 o st T TEC, b o = e Cclinand ot Cotierved [} WL Tachon % o T R) Kem Hyr wAland 85 o Orarge o
[l Lt L re wr b kel i Goog 2
tond 14 ) a0 Bonzo{bunremrane
Lad T paimaL04E LA “THix vertiond is permieA undes wes bw NPDES pearmit e sremid
[T i regutote under then 3mrem.
Endasitfn sl a A e ¢
Pty " e
abha-hiame w SiM0I0L [R-——
-Caor 2 Dappaizeent Fom
Totsl Chiordoen 31 [ty Wx. NGAEL Wi <t
wis(2- Bty g haate {BEVSP) 13 Odrhzidm:
Exteiol B A



Tabte 16-1

‘Waright of Evitence
[
Tamai Urivers Bassd on Lines
il e ot e s ey or
Sompis  Flmm  Eox Setlemc) COPCY Ratained Afver Befacmvet  Sompls (oty@ony  ERM Quotketd. Twesdn TOC wide o Sg g Lo atlom of Tee Wintiumix
Dyt gl irmor: Exmmamant LT =TT TS L TR S L T R —
4D 3 w e TEC {evs T MEC s Wol Coectrd Kot Cotterted = None Arsanic A Serton 4 of Mhe Bl denithes v metlend xa 3 Rurdecrcted wafand
Ricastam o na s L up G
Py bt M
el " " @ s g e i s 6 n 1 et s 1 s
o - " -t et s 1 P 6 o it
o b i i
Leait kXS T41maD201 = 3
OaLmDITL
— w "
i " -
et ot "
P
—— R e
oy
e
T W i o v
DA RaDa Merr. NOABL HQ< 1L
o
fotemct
sy W e
419D 36
paionisiy
Tassor W e Seaiviron
04imeDIDY ey AR MG 2
37
Diathyiphthualsb 268 HIMA04TL Totd COT FOM
Ay NOBEL HQ «
5
P— - "
o b -
7 0 T R = e = T TR AR ST B
. " - ore e 383 A et e G
Arssrc 34 ARIMIEIDE g
Awivm Na N (= 93 o AA Tuarin Beczse o P 1YL el < sty resut yeors yorigla
Na L) [ %3 1 RATOE Barflitam unceAnnty ‘oiptnd m 1hm Phase LN macy readks b o8
Cobake. A N ot 3 T Thasmbzrm, T veslland is recomanended for ax . Th 55 shoukd
e - " = ian - é
Liad 19 DaImIsH2E) tham {prink.
P 4 i —
e - " i
Naradiym L NA Vanadium
Endomman t B Ka Erdeculan [
Hehaghin: s WA Heplazhio:
o . °
Sratr: sl N L) 2.2-anybl - Onerupropam.
o e - - prieeim
Tt Endrin N L Tarm! Zadrin (R 2 MeDepiphen {o-Crens;
o
I ENL 14 DA:MESOEIY A-Patyiphara (PO}
ARTaBHC 56 DALHISPHY Vol
Yol gHC 5 CAIMIENT, “EEAB DS ROW
DAYMISD0L S BCARL HQ< L
O41MIS070)
3e s
HIMISI0L
e
o gor o EDEN T oot
vk Racridies
potwrni >
2.7 ayean( § Chinropronane)bis(2-chios. L3 . Tolal DOT FCR
Priciirel
!
8- mreipmen . L3 Na
- Mmbsrchmrs {n-Crewl} No NA
* vy phe et {p Crued} Ao A
o -
- N.
7 K [ o Prba Davected £ Nk Colected Mt Cokomaod A L Ferton S el rrn melloed As 2 Blup-crided wettord
Nore. ¥ A <ot E Non2 Howe Nid
Lo i e Cometmiet Mvets 06w warrant hate imverlipation,
a2 2
ool
188 * T i P TEC Yoy Mot tolleced 4 Cfiereed NE oy, e 5 Sectinn 4 of he B ket B2 wefland s & Redh-mden weLsnd
e " - i e
o " - s s o
Lt oLl #o A w2 3 sy Durimy Phons It wetfands (5 g $§ wave Timebed ko e all
L Y o L) tm 3 t S Foup ¢ wnaros ard iEmulls of iha Phaise 151 0 egiing brdizte v
. s et (7 Purtser evaiuBtion.
w Al
i B o
P
P — 2 S P
St & o IpT—
o o e
g
Endiin L] KA A ietrylyphenal (-
Bralrin felone L L Taul Exdim PR e (o
Fatal Enciin . - Wi, KOBEL <t R
oo W s
Totad BHC 34 casMsBata;
Py o EMIBALEE Toal B FoM
pry el
29007 52 DaiMERLGE P HORRL MO <1
e
Tow! 00T 6.2 O4IHIEADL “Tadat O $CM
ool e
e a
[Rr—— - ™ N
a5 <

o) e [




Table 16-1
Weight of Evklence

Trbrres Basnd on Lines
Cxcetn fan- of Exlbacr Aoty for
] R Gt EBxuendts TOC - 2m g Sor 8y Smcmtion of Tax [
Eaflngmecat 2 e PRN wabo DOTMersl  Acets Yoy  fablethal Tox pascs FCM Results ¥OC Brumanty A COCS Barragmmeneed for £ Ratinase
] Lo T TIC. Yo e Ot Rons Zaiedel () Bedare B3 w14 3 LY TR 4 O 10w R KBTS, UES mmeriared . » L <O
B Ho n @i 4 et rclatnd i Geasss .
Cadrraim 1 Hiwmasre: PSEIEY [
cobat w wa @ 9
o 12 earosta; 4 @ s awiabe Tk levals t recigRors, ey 5 i et ot
iy KO RN ipeashigEion & 1 wekland,
fadin " A P, MDAEL <
g 23 04 1MD6a70§
oa 1080831
4rMososar
Hageachior I
Emiin wa 4 “Tolal e FOH
ataf Endii 8 ik Hax. MDA, MG <1
e 26 AT
DA1REATPDL
Tt BT 24 Baipgalr Foual GHE $TR
o0 oy M. HOAEL 01
P 545 M0 101
OB
S0
4 e08T:
Fostivenan
ot 0T 78 4080155 okl GO M
041080301 Hax. NOREL
010MD00104 HQa11
rarmasam
1, - Dicrkertsthena - - sy, COTHCM
Chunaathang - ® Hax. NOREL ] «
.
GHE 1 7 i e Goar TEC; 1053 o M. e e Gkl Rone et A e Torw W Secton 4 of (e K1 o FE waiersd 55 o Rest e wrtiond
b ™ na @i 2 i include In Grows .
oo 82 ] a1 s
Chromum 74 et 3 o 5 Are-1equisiR 1 CARTING Wer P B¢ 1 343 i 2 verdy e
Collt no e 4 o Hesated lovets of Inorgancs ¢ kacagion DYSRIDACD 21 e moich
Lexd 14 IR ol dinage deeh ond tha tay. Ao vesianem e TRy
Harane: o w TR curkiEtet at thi wetind aret reportus i T I
Nkt 12 ot Asxdernen do mt <uponst sddional acbon, RFA
o) PCBE L 0w0az00¢ 7l Pt FOH
Hax a8 WO}
i~ " s
Fnczsitton | o wa
Hptachis o >
epachion eppae i e
sratin o -
Pd s e o A
ond Ten o ua Tl Enrn fCn
Pt MOARL HO43
Toest 18 Tawo3m;
213N
Mo
Agxn 154 oI Tokal $HE €M
6331001308 han, CREL M <
P33HECOL
AU
4000 01 3AMO0300)
3130100
1002001
v o
Tatal 00F 55 QIR Tkt IDTFOM
@3 5e902001 Moa, HIAEL O
301901 <106
1, B Iachiombnran g DOT FCH
M, NOAEL 1Q <
1.4 Dreriarobezese N
17 7 T Ra T Ao Cakertzs  Nane Colleisd W Wane N Bh tam adwren Bariine 8 of L KL (GwrIes 634 Wi 4% A7 e wadiond
& : o e [T equlitory pfagdM. it
Erclusitan susete o " [ S PR cormEURes dutecta however, Camergly T et ad
Endin stierce o = a3y 3 Tolat £ Fom e e Ficr e PURIEiniam Srogrom. Mo furthes invesigetian
Eadin ketone o " s o bas, WO K<} required fos ous L
Tatal Endrin ~ na
. b BalHI200) ¥ oai G M
Tolai &HC 21 L0108 P NCARL M€




Tuble 16-1

Waight of Evioimuce
semmmman o
ot Bt it uct on Line
setmern - [ of Bvktance Acaipals for
Gamps  Gham  E Aftwr Raflanmact £ Quotient Ervemts 0L e satte s Locmin ot T welanes
OufGrovs wotied _(neations Summarieed Ratreent oo & catsgories o liomd ¥ v EOT et Acie Tax  Soiethet Tox e O Results | vof Py o cocs R, S umemt e e V5 Bt
SEmaE LA
T T ] T e TEE o ore Colecal o Cofected e N oo 2y WA Tt o e Y VAo Th e 2 3 3 i s,
e m = [P
a: o ot ieves do ot warrant T sesgaton.
= b
s 2
Trovaim e T ] o Tran TEC o e Cotmind e G L) e Yore ) o € o A Wl S o 3 31 D <9ed
Faid Mammm - - s 4 ' astiana it in Geep €.
ey o [ w2
Cadmam 18 wpeBm k) B uring Phse 1 Wiz 36 nac 14 wars 3ampled o represant
o % Y a4 o Graup € wessrsts we sesib o the Prase [1 samping Iretcats 10
marganee et ~ el o Rt wvslcion.
Varwm " -
arecon-1160 16 o
etz P 15 on sy Total P
s, NOREL HO<L
st wain - o -
G % T Lo T TEE T e C e Catected ) Rora = Y T o Vo B0 e 1 i 5 sy bl
B s ™ [T wa
i 2 Cormtmurrs howhs s ot watenotfurtar invesizahen.
Srdtoman S " Qs e
avr e
bt o »
[ U 3 « T e TEC L W o =0 = econ € o D & e W S 3 B Lo ke
Do - " i 1 Nia
et ~ e 2 2 Conetum e o Pt warTand urber i
1 o
aam » - e o
Doetsen 12 wsemaasat Diekdin FO
Yo MKEL WD<L
Exdoncar 1 Na A
Endomudfan wtatn o "
et et (5o} Vo “
Corbarnd o e
ey o A
] T T T o TEC o Vs Cotatad o Caected e o ) e Sacion 7 of s B Ao T e 223 Bl s oL
Nare " " 1t v
@1 ot mm pets o ot warseed hther invucigntion.
%3 @
PP
L B ] oo TEG s T FEC W e Coliecond o Pl W Yo e T e e B T 4 of o G e e i 5o 3 B i o
FOEP oatroim orooram ekl in Group .
B o a2 o
e . mpeme cai o Asfinemend of constumt {pnirmarey ) s ot rekcata
S o @i et
Aen o b This w2y o vestiyeeed e e FIEET
ircosmnt " " bl
Endasatan sumia o w i P
Heptachicr " -
Heptachiar spoxis 48 "
Enan o A
- ta NA
S keane - Nk
e i e 5 o Eminn FOn
M HOARL KD<t
b 15 wAEint
Tast et 8 iy olal 8HC FCH
Max NOAEL KD €t
12 hiercatune o ™
Feepetnyg 150 Fl [} Evoreds TECLevs Than WEC o Rone Cobected  Nevie Coliecve E2Y Hene hexmns EA Terton 4 of tw RE xienbifie this weland o S codvd et
etards B Wa " w3 win
atian o " P Eotontmne kevis 4 ok o i it et
Cosak I " ey o
von o e s o
Poogares e o
Vanadiim rn e
endonifan1 s A
Hestactior spoxide ~ N
o T T T Daal o W Cotern ot St Y = L= £ Tecron 7 of T ] P Aes i el o & e o] et
[RR—. - w eyt wa
w10 Commitam vt to ik warra AT g,
e o




Tabie 16-1

Walght of Evidence
Total
. Trcrods St
Sampie  thase £AM Quotiamt gl O e star 2wt 51y {omatior o Tex i o
OvjGrouy wettend Loutn  Sovacived Cxtugavim normalizes PAN veme DUTheral  Acow Tex  Budesial Tox esky FCMResuRs _ ¥OC Excsatls mea cocs o Retonmmded tor 15 iowe
3 T [l VR toam TEC W e b R Cabeied ' Nome. i L) Section 4 f the AL XMrGAes Tus merizhd 33 » H et o
Nave e w i b A
o Canatiuent bevels 0 vt warrar TuptbeY iz R
S
e e
E ¥ it Ters than TEC L3 Natw Calerge]  Raye Coferied W ine. Norm ) ety 4 of the A3 identhes this wetland o5 2 Biue-cooed wrtare
Adrin o [ a8 [
m2 (o et i o et fthmy invectigation.
el 8
a0
£l T ] Tewa toan TR W it Coberted  Rone CrRected 3 Wora Wane o Rear 4 5 T R VACeEhes T3 wetiand 54 3 Bie-Coad watlr.
Carbamie ~ - ot 1 sa
Skerzohiran n - wmr o Camstiest loveh &0 ot warrant furthe: investigetor,
a3 o
ot
L 7 T T e T R e Colecued Mo Coilectal 3 L] T [ Scction 1 oF Vs B ATV 7 w45 3 BIRE<mod Wi,
Bhamiraam Mo w ot 2 wa
Bariom No " oz oz Comatiuat i 5 A carcat AaWer gt
Seaibons My . w3 6
Catetr No wa e o
o o N
Seizroen o WA
Yoradim o Na
Yot B PO
P, " " Flax. NOQEL FQ< -
Toted Pt o 'y
[ T E] o e Y& o Cbied Kans Gt £ Fore =3 3 Cachion 4 of The T iy T orethond a5 § S-St i
E) 2sMoRag0) i o »4-000
57 DasM4wz 101 = +a-00e Canetituert kaveh indhcste protentiaf vt bomeastr, i 5ot
563 Iy 3z +.4-0a1 eiving sk a7 ot abtibutike tn reasts IR sees Mot Ay
65 ariMo4aniay cav @ Total DT Yot pat saurce s sppication cf oo Lk pesticiday [037). AGDCOrad
Hax. NOAEL samplng condhucted I thys veffund and reganed i 50
Mere o4 o 02t BOT s 2 ok diive, AfFS 1 e,
Fota! ST
Achust NOAEL
HQ=136 '
e T W o TR TEC T Memivhes ek CoRe] L] T e WK TacBon 1 of 16 BT W (5 iy 55 3 BOR Tl weRard
e % =
e oo bt P, o — wa Comitum Jevels inditaty potential ieh; bowraver, the constéuants
o pagnze prlgyes owtng i aTm el BFhutotie (o Aty TR sits. Mot Ikoty
Toial DOT R aumpaiot mr o a ' 50 st o 520 sl castices (D0 In acooedarse
a1 sicapaor = oy cicy, (M RO 5 A rae ey considaraion
ms ¢ ot 1y b ) g {200




ATTACHMENT B

CALCULATION OF HUMAN HEALTH PRGS



CALCULATION OF SEDIMENT SCREENING LEVELS PROTECTIVE OF THE MAINTENANCE WORKER

SITE NAME: PENSACOLA
EXPOSURE POINT: WETLANDS

EXPOSURE SCENARIQ: MAINTENANCE WORKER

MEDIA: SEDIMENT

DATE: OCTOBER 28, 2009

THIS SPREADSHEET CALCULATES SCREENING LEVELS FOR EXPOSURES TO SEDIMENT
VIA INCIDENTAL INGESTION AND DERMAL CONTACT AND INGESTION OF FISH

RELEVANT EQUATIONS:

Carcinogens

Ngncarcinogens

PRG

PRG

TCR

= intake ,, - CSF

omi

THI

+inteke . CSF,..

. intake , , . Intake,, .
RD

rat

RD

demm

) ‘

IR xEF xED xFix CF

Intakegm; = BW AT
= SA x AF x ABS x EF x ED x CF
Intakegem W XAT
INPUT ASSUMPTIONS:
i Parameter Value Definition
Generalj PRG =: Screening level in sediment (mg/kg)
TCR = 1,0E-06 Target Cancer Risk
TH! = : 1 Target Hazard index
EF = 26 Exposure Frequency (days/year)
EC =: 25 Exposure Duration (years)
BW = : 70 Body Weight (kg
ATe=: 25,550 Averaging time for carcinogenic exposures (days)
ATn = 9,125 Averaging time for noncarcincgenic exposures (days)
CF =: 1.0E-08 Conversion Factor (kg/mg)
incidental Ingestion iR=: 100 Sediment Ingestion Rate (mg/day)
Fi=: 1 Fraction from contaminated source (unitless)
Dermal Conlact SA=: 10,400 Skin sucface available for contact (cm®/day)
AF = 01 Sediment to skin adherence factor (mg/icm?)
ABS = :| Chemical Specific |Absorption factor (unitless)
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CALCULATION OF SEDIMENT SCREENING LEVELS PROTECTIVE OF THE MAINTENANCE WORKER (PAGE 2)

SITE NAME: PENSACOLA

EXPOSURE POINT: WETLANDS
EXPOSURE SCENARIO: MAINTENANCE WORKER

MEDIA: SEDIMENT
DATE: OCTOBER 28, 2009

Cancer Slope Factor

Reference Dose

CHEMICAL ABS Oral Dermal Oral Dermal
{mglkg/day}” | (ma/kgiday)’ | (mglkgiday) | (mgikgiday)
Arsenic 0.03 1.5E+00 1.8E+00 3.0E-04 J.0E-Q4
Benzere () 5.5E-02 5.6E-02 4.0E-03 4.0E-03
Carcinogenic Intake Factors | Noncarcinogenic Intakes Factors
CHEMICAL Oral Dermal Qral Dermal
{(kg/kg/day) (kg/kg/day) {kgfkgiday) (kg/kg/day)
Arsenic 3.63E-08 1.13E-08 1.02E-07 3.17E-08
Benzene 3.63E-08 0.00E+00 1.02E-07 0.00E+00

10/15/2010



CALCULATION OF SEDIMENT SCREENING LEVELS PROTECTIVE OF THE MAINTENANCE WORKER (PAGE 3)

SITE NAME: PENSACOLA

EXPOSURE POINT: WETLANDS
EXPOSURE SCENARIO: MAINTENANCE WORKER

MEDIA: SEDIMENT

DATE: OCTOBER 28, 2009

Soil Concentration Risk-Based'"
CHEMICAL Carcinogenic | Noncarcinogenic| Cleanup Level
(mglkg) (mgikg) {mglkg)
Arsenic 14 2200 14
Benzene 500 38000 500
Notes:

1 - Screening level is the lower of the carcinogenic sediment concentration and noncarcinogenic sediment concentration.

10/15/2010



CALCULATION OF PRGS FOR SEDIMENT PROTECTIVE OF INGESTION OF FISH

SITE NAME: PENSACOLA
EXPOSURE POINT: WETLANDS 15
EXPOSURE SCENARIO: RECREATIONAL FISHERMAN
MEDIA: SEDIMENT
DATE: SEPTEMBER 24, 2010

For Carcinogens

Co = TR x BW x ATc
sed BSAF x fiffoc x IR x FI x EF x ED x CSF

For Noncarcinogens

THI x BW X ATn x RfD

Csed =
BSAF x fiffoc x IR x FI x EF x ED

Where:

Ciad & Csh;erzi';‘z : Chemical concentralion in sadiment (mg/kg)

TR= 2.50E-05 Target risk level

THi = 1 Target hazard index

BW = 45 Body weight (kg)

ATc= 25,550 Averaging time - carcinogens (days)

ATn = 3650 Averaging time - noncarcinogens (days)

IR= 0.145 Fish ingestion rate (kg/meal)

Fi= 1 Fraction ingested

EF = 5 Exposure frequency (meals/year)

ED = 10 Exposure duration (years)

BSAF = Chem'lcal biota-sediment accumulation factor

Specific

fi= 0.03 organism lipid content expressed as a decimal fraction

foc = 0.19 TOC of sediment expressed as a decimal fraction

CSFr = Chemical lope factor (mg/kg/day)"

oral Specific ral cancer siope factor (mg/kg/day)
R,y = %h;e’ggg‘ Oral reference dose (mg/kg/day)
Sediment Concentration 3
Chemical CSF,., RfD,q BSAF Carcinogenic |Noncarcinogenic PRG
(mg/kgiday)’ | (mglkg/day) {mgikg) {mglkg) {mglkg)

4,4'-DDD 2.4E-01 NA 0.28 374 NA 374
4,4'-DDE 3.4E-01 NA 7.7 3.6 NA 9.6
Aroclor-1260 2.0E+00 NA 1.85 5.8 NA 6.8
delta-BHC 6.3E+00 8.0E-03 1.8 2.2 638 2.2

Notes:
1 - Risk-based cleanup level is the lower of the carcinogenic sediment concentration and noncarcinogenic sediment concentration.



CALCULATION OF PRGS FOR SEDIMENT PROTECTIVE OF INGESTION OF FISH

SITE NAME
EXPOSURE POINT

EXPOSURE SCENARIO:
MEDIA:
DATE:

: PENSACOLA

: WETLANDS 16
RECREATIONAL FISHERMAN

SEDIMENT

For Carcinogens

Csed =

For Noncarcinogens

SEPTEMBER 24, 2010

TR xBW x ATc

BSAF x fiffoc x IR x FI x EF X ED x CSF4

THI x BW x ATn x RfD g

Coed BSAF x fifac X IR x FI X EF X ED
Where:
TR = 1.0E-04 Target risk level
THI = 1 Target hazard index
BW = 45 Body weight (kg)
ATc= 25,550 Averaging time - carcinogens (days)
ATn = 3650 Averaging time - noncarcinogens (days)
IR= 0.145 Fish ingestion rate (kg/meal)
Fi= 1 Fraction ingested
EF = 5 Exposure frequency {meals/year)
ED = 10 Exposure duration (years)

Chemical
BSAF = Specific biota-sediment accumulation factor
fi = 0.03 organism lipid content expressed as a decimal fraction
foc = 0.022 TOC of sediment expressed as a decimal fraction

Chemical "
CSFo = Specific Oral cancer slope factor (mg/kg/day)

Chemical
RfDgea = Specific Oral reference dose (mg/kg/day)

Sediment Concentration )
Chemical CSF,_ .., RfD,, BSAF Carcinogenic Noncarcinogenic PRG
(mg/kg/day)” | (mglkg/day) (mg/kg) (mg/kg) (mg/kg)
Aroclor-1254 2.0E+00 2.0E-05 185 3.14 0.18 0.18

Notes:

1 - Risk-based cleanup level is the lower of the carcinogenic sediment concentration and noncarcinogenic sediment concentration.




CALCULATION OF PRGS FOR SEDIMENT PROTECTIVE OF INGESTION OF FISH

SITE NAME:
EXPOSURE POINT:
EXPOSURE SCENARIO:

MEDIA:
DATE:

PENSACOLA

WETLANDS 64
RECREATIONAL FISHERMAN
SEDIMENT

SEPTEMBER 24, 2010

For Carcinogens

TR x BW x ATc
BSAF x fiffoc x IR x Fi x EF x ED x CSF o5

Csed =

For Noncarcinogens

THI x BW x ATn x RfDqa

Csed BSAF x fifloc x IR x Fi x EF x ED
Where:
TR = 9.09E-06 Target risk level
THI = 1 Target hazard index
BW = 45 Body weight (kg)
ATc = 25,550 Averaging time - carcinogens (days)
ATn = 3650 Averaging time - noncarcinogens {days)
IR= 0.145 Fish ingestion rate (kg/meal)
Fi= 1 Fraction ingested
EF = 12 Exposure frequency (meals/year)
ED = 10 Exposure duration (years)
Chemical
BSAF = Specific biota-sediment accumulation factar
fi= 0.03 arganism lipid content expressed as a decimal fraction
foc = 0.048 TOC of sediment expressed as a decimal fraction
Chemical B
CSFyra = Specific Oral cancer slope factor (mg/kg/day)
Chemical
RiDgr = Specific Oral reference dose (mg/kg/day)
Sediment Concentration PRG"
Chemical CSF o RO, BSAF Carcinogenic |Noncarcinogenig
{(mg/kgidayy' | (mglkg/day) {mg/kg) {mg/kg) {mg/kg)
4,4'-DDD 2.4E-01 NA 0.28 14.3 NA 14.3
4,4'-DDE 3.4E-01 NA 7.7 0.37 NA 0.37
4.4-DDT 3.4E-01 5.0E-04 7.7 0.37 1.0 0.37
Aldrin 1.7E+01 3.0E-05 1.8 0.031 0.25 0.031
alpha-BHC 8.3E+00 8.0E-03 1.8 0.08 67 0.08
alpha-Chlordane 3.5E-01 £.0E-04 4.77 0.58 1.6 3.58
Aroclor-1254 2.0E+00 2.0E-05 1.85 0.26 0.16 0.16
Aroclor-1260 2 0E+Q0 NA 1.85 0.26 NA 0.26
delta-BHC 6.3E+00 8.0E-03 1.8 0.08 67 0.08
gamma-Chiordane 3.5E-01 50E-04 2.22 1.2 3.4 1.2
bis(2-Ethylhexyl)phthalate 1.4E-02 2.0E-02 1 69 302 69

Notes:

1 - Risk-based cleanup levet is the lower of the carcinogenic sediment concentration and noncarcinagenic sediment concentration.

Adjustad
Corresponding PRG
Risk Level {malkg)
9.09E-07 1.4
9.09E-08 0.37
9.09E-06 037
9.09E-06 0.031
9.09E-06 0.08
9.09E-06 0.58
5 71E-06 0.16
2.88E-05 0.16
9.09E-06 0.8
9.09E-07 0.12
9.09E-06 69




WETLANDS 64, OPERABLE UNIT 2

Statistics WITHOUT Phase IV data

Statistics WITH Phase IV data

Maximum Maximum Maximum | Maximum
Site-Specific | FLUCL UCL | ProUCL UCL Detection Nondetect } FLUCL UCL |ProUCL UCL| Detection | Nondetect
Parameter PRG (ug/ke) {ug/kg) (ug/ke) (ug/kg) {ue/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg)
alpha-BHC 80 2.2 0.4 0.94 14 173 0.4 0.94 68
Jgamma-BHC 800 8.9 0.7 0.94 8.9 49 1.6 6.9 22
Aldrin 31 1.5 0.8 4 1.7 17 0.8 4 68
4,4'-DDE 370 37 24 89 1 36 23 89 130
4,4'-DDD 1400 44 29 140 1 44 27 140 130
4,4'-DDT 370 8.1 5 19 7.7 34 4.7 19 130
alpha-Chlordane 580 3.2 1.6 10 71 17 15 10 68
gamma-Chiordane 120 4.4 1.7 8.5 16 17 1.6 8.5 68
Aroclor 1254 160 124 52 370 260 349 49 370 1300
Aroclor 1260 820 108 195 300 140 194 128 300 1300
Bis(2-ethylhexyl)phthalate 69000 8992 945 3900 27000 7994 965 3900 27000

UCL - Upper confidence fimit

FLUCL - Fiorida upper confidence limit

PRG - Preliminary remediation goal




ATTACHMENT C

UNCERTAINTY ANALYSIS TABLES



ATTACHMENT C - TABLE 2

SUMMARY OF IMPACTS TO SEDIMENT INVERTEBRATES IN THE BERA - UNCERTAINTY ANALYSIS
SITE 41 - NAS PENSACOLA

Toxicity Test Information
Growth Benthic Community Analysis
Sampie Survival | (mg/organism, | Emergence Overall Conclusion of the Baseline Ecological
Wetland L.ocation Speciesm (percent) | dry weight) {percent) | Diversity | Evenness | Richness Risk Assessment
3 041M030201 C. tentans 83 2.9 60 2.24 9.77

041M030701 C. tentans ' potential impact around this location
041M5A0401 C. tentans

potential impact around this location based on
5A 041M5A0501"" C. tentans . . . . the toxicity tests but this location had the
highest levels of benthic diversity

041M5A0601 C. tentans ’
041M5B02 H. azteca 97.5 0.06 no impacts
041M5B03 H. azteca 97.5 0.07 no impacts
58 041M5B03 Dup H. azteca 97.5 0.1 no impacts
041M5B04 H, azteca 96.25 0.06 no impacts
041M5B05 H. azteca 100 0.08 no impacts
041M5B06 H. azteca 100 0.1 no impacts
16 041M160301 N. arenaceodentata 100 8 1.69 1.05 4.72 little or no impact
041M160301 L. plumulosus 93 no statistical differences

L. plumulosus

toxic chemicals likely stressing system;
petroleum odors

1
041MB4040 N. arenaceodentata

L. plumulosus

64 a
041M640501 N. arenaceodentata

041M640601 L. plumulosus ) _ _ toxic chemicals likely stressing system;
N. arenaceodentata petroleum odors

188 | 041M18B101 N. arenicola 100 84 2.36 1.03 9.73  |sediment not influencing flora and fauna
L. plumulosus 100 .

* Indicates that the endpoint was statistically lower than the laboratory control sample and is considered impacted.
Shaded cells are samples considered to be toxic.

1 - Species Abbreviations
C. tentans - Chironomus tentans
H. azteca - Hyalella azteca
N. arenaceodentata - Nereis arenaceodentata
L. plumufosus - Leptacheirus plumulosus

Source of information: EnSafe, November 2007.



ATTACHMENT C - TABLE 3

DEVELOPMENT OF NOECS AND LOECS FOR WETLANDS 3 AND 5A - UNCERTAINTY ANALYSIS
SITE 41 - NAS PENSACOLA

WETLAND 3 3 5A SA SA
EVENT 03 03 03 03 03 No Lowest
LOCATION]  41M0302 41M0307 41M5A04 41M5A05 41M5A06 Observed Observed
SAMPLE! 041M030201 041M030701 | D41M5A0401 | D41M5A0501 | 041M5ADED1 Effects Effects
SAMPLE DATE| 19970827 19970827 19970828 19970828 19970828 Concentration | Concentration
VOLATILES (MG/KG)
{CARBON DISULFIDE 0011U | 00076U | 00079U | 00082 U | 0.017 | NA™ ]
PESTICIDES (MG/KG)
4,4'-DDD 0.014 J 0.049 0.10 U 0.0013 J 0.1 NAT
4.4-DDE 0.016 U 0.10 U 0.0036 J 0.057 NAM
4,4-DDT 0.0037 J 0.10 U 0.0032 J 0.0072 0.0093
ALPHA-BHC 0.0085 U 0.054 U 0.0028 U NA® NA®
ALPHA-CHLORDANE 0.0085 U 0.054 U 0.00026 U 0.0045 NAM
BETA-BHC 0.0085 U 0.0036 U 0.054 U 0.0028 U NAW NA®
DELTA-BHC 0.0085 U 0.054 U 0.0028 U NAY NA®!
ENDOSULFAN | 0.0085 U o 0.054 U 0.0003 U 0.0052 NA™
ENDOSULFAN SULFATE 0.016 U 0.0023 J 0.0 U 0.00066 J 0.0023 0.0072
ENDRIN 0.0024 U 0.0011 J 0.0028 NA(
GAMMA-BHC (LINDANE) 0.0047 U 0.0036 U ; 0.054 U 0.0028 U 0.00024 NA™
GAMMA-CHLORDANE 0.0085 U 0.00074 J 0.054 U 0.00014 U 0.0079 NA'
INORGANICS (MG/KG)
ANTIMONY 2.1 Ul 2 27.7
BARIUM 18.7 87 NA
CADMIUM 9.3 1.2 3.2
COPPER 256 108
IRON 246000 NA™
LEAD 75.5 258
MANGANESE 236 NAT
SELENIUM 5.4 NAT
ZINC 103 234
MISCELLANEOUS PARAMETERS
|TOTAL ORGANIC CARBON (MG/KG) | 100000 | NA | NA ] NA ]

Shading:

Green: Signifies non-toxic sample
Yellow: Signifies toxic sample
Blue: NOEC based on maximum detected concentration in non-toxic sample when maximum detected concentration for the parameter is in a toxic sample.
Red: NOEC based an maximum detected cencentration in non-toxic sample when maximum detected concentration for the parameter is in a non-toxic sample.
Black: LOEC based on iowest concentration in toxic sample above the NOEC when maximum detected concentration for the parameter is in a toxic sample.

1 - Not applicable because the maximum detected concentration of the parameter was in a non-toxic sample.
2 - Not applicable because the parameter was not detected in any of the samples.

NOEC - No Observed Effects Concentration
LOEC - Lowest Observed Effects Concentration

NA - Not Applicable



ATTACHMENT C - TABLE 6

DEVELOPMENT OF NOECS AND LOECS FOR WETLAND 64 - UNCERTAINTY ANALYSIS

SITE 41 - NAS PENSACOLA

TWETLAND 64 ¥} 54

EVENT 03 03 03 No Lowest
LOCATION 41M64D4 41MB405 41MB406 Observed Observed
SAMPLE 41M640401 41M640501 41M640601 Effects Effects
SAMPLE DATE 19970904 19970904 19970903 Concentration Concentration
SEMIVOLATILES (MG/KG)

BIS(2-ETHYLHEXYLJPHTHALATE 3.3 3.9 NAT 2
CARBAZOLE 0.35 J 0.80 J NA'" 0.32
DIBENZOFURAN 1.3 U 0.35 J NAT 0.13
PESTICIDES/PCBs (MG/KG)

4.4-DDD 0.089 0.053 NATY 0.03
AROCLOR-1260 0.30 0.28 NAT 0.18
DIELDRIN 0.02 J 0.017 J NA" 0.0077
ENDOSULFAN } 0.0024 J 0.00086 U NAD 0.0013
INORGANICS (MG/KG)

ALUMINUM 8890 J 8900 J NA'! 7600
BARIUM 17.1 17 NA™ 15.2
BERYLLIUM 0.34 0.34 NA!" 0.3
CADMIUM 20.2 21 NAY 17.7
CHROMIUM 774 868 na't 592
COBALT 3 3.4 Nal 2.7
COPPER 146 115 NA™ 102
IRON 13600 13300 NAT 12100
LEAD 346 339 NAT? 330
MANGANESE 65.8 48.8 NAM 44.9
SELENIUM 16 J 15 J NA" 1.3
SILVER 2J 3 NA™ 1.9
VANADIUM 18.4 17.3 NAT 15.9
ZINC ) 468 330 NATD 306
MISCELLANEOUS PARAMETERS

[TOTAL ORGANIC CARBON (MG/KG) 70000 60000 86000 NA NA

Shading:
Yellow: Signifies toxic sample

Bilack: LOEC based on lowest concentration in toxic sample above the NOEC when maximum detected concentration for the parameter is in a toxic sample.

1 - Not applicable because all samples were toxic.

NOEC - No Observed Effects Concentration
LOEC - Lowest Observed Effects Concentration

NA - Not Applicable




ATTACHMENT C - TABLE 9

DEVELOPMENT OF ECOLOGICAL PRGS FOR FRESHWATER WETLANDS 3, 5A, AND 18A - UNCERTAINTY ANALYSIS

SITE 41 - NAS PENSACOLA

No Lowest

Freshwater Observed Observed Overall

Reference Screening | Refinement Effects Effects Ecological
Chemical Concentration Level Value Concentration | Concentration PRG
VOLATILES (MG/KG)
1,4-DICHLOROBENZENE NA NA 0.35 NA NA 0.35
CARBON DISULFIDE NA NA NA 0.017 NA 0.017
SEMIVOLATILES (MG/KG)
4-METHYLPENOL (P-CRESOL) NA NA 0.1 NA NA 0.1
PESTICIDES (MG/KG)
4.4-DDD 0.05 0.00122 0.028 0.1 NA 0.1
4,4-DDE 0.04 0.00207 0.031 0.057 NA 0.057
4,4-DDT 0.02 0.00119 0.063 0.0072 0.0093 0.02
ALDRIN NA NA 0.04 NA NA 0.04
ALPHA-BHC NA 0.00032 0.005 NA NA 0.005
ALPHA-CHLORDANE NA 0.0017 0.018 0.0045 NA 0.018
BETA-BHC NA 0.00032 0.005 NA NA 0.005
DELTA-BHC NA 0.00032 0.005 NA NA 0.005
ENDOSULFAN | NA NA 0.0029 0.0052 NA 0.0052
ENDOSULFAN SULFATE NA NA 0.0054 0.0023 0.0072 0.0072
ENDRIN NA 0.0033 0.21 0.0028 NA 0.21
GAMMA-BHC (LINDANE) NA 0.00032 0.005 0.00024 NA 0.005
GAMMA-CHLORDANE NA 0.0017 0.018 0.0079 NA 0.018
INORGANICS (MG/KG)
ANTIMONY 4.43 12 NA 2 27.7 27.7
BARIUM 14 NA 60 87 NAD 87
CADMIUM 1.8 0.68 5 1.2 3.2
COPPER 19.5 18.7 150 25.6 108 150
IRON 11912 NA 40000 246000 NA® 246000
LEAD 825 30.2 130 75.5 258 258
MANGANESE 38 NA 1100 236 NA™ 1100
SELENIUM 3.45 NA 1 5.4 NAM 5.4
ZINC 36.73 124 460 103 234 460

Shaded cells indicate an difference between this PRG and the PRG in the primary Table 9 of the Technical Memorandum.

NA - Not Available

PRG - Preliminary Remediation Goal




ATTACHMENT C - TABLE 11

DEVELOPMENT OF ECOLOGICAL PRG FOR WETLAND 64 - UNCERTAINTY ANALYSIS

SITE 41 - NAS PENSACOLA

No Lowest

Saltwater Observed Observed Overali

Reference Screening Refinement Effects Effects Ecological
Chemical Concentration Level Value Concentration Concentration PRG
SEMIVOLATILES (MG/KG)
BIS(2-ETHYLHEXYL)PHTHALATE NA 0.182 2.647 NA 2
CARBAZOLE NA NA NA NA 0.32
DIBENZOFURAN NA NA 0.11 NA 0.13
PESTICIDES/PCBs (MG/KG)
4.4'-DDD 0.05 0.00122 0.00781 NA 0.03
AROCLOR-1260 NA 0.0216 0.189 NA 0.18
DIELDRIN NA 0.000715 0.0043 NA 0.0077
ENDOSULFAN | NA NA 0.0029 NA 0.0013
INORGANICS (MG/KG)
ALUMINUM 4274 NA 18000 NA 7600 18000
BARIUM 3.84 NA 48 NA 15.2 48
BERYLLIUM 0.13 NA NA NA 0.3 0
CADMIUM 0.39 0.68 4.21 NA 17.7
CHROMIUM 13.1 52.3 160 NA 592 9
COBALT 0.9 NA 10 NA 2.7 10
COPPER 8.44 18.7 108 NA 102 D8
IRON 2684 NA 220000 NA 12100 220000
LEAD 21 30.2 112 NA 330 0
MANGANESE 9.8 NA 260 NA 44.9 260
MERCURY 0.11 - - - -0 0.11
SELENIUM 0.66 NA 1 NA 1.3
SILVER 0.52 0.73 1.77 NA 1.9 9
VANADIUM 8.58 NA 57 NA 15.9 57
ZINC 14,36 124 271 NA 306 D6

Shaded cells indicate an difference between this PRG and the PRG in the primary Table 11 of the Technical Memorandum.
1 - Not applicable because mercury was not selected as a COC for risks to sediment invertebrates.

It was selected as a COC because of risks to the red drum via the food chain pathway.

NA - Not Available
PRG - Preliminary Remediation Goal




ATTACHMENT C - TABLE 14

SEDIMENT RESULTS AND REFINEMENT OF CHEMICALS OF CONCERN - WETLAND 3 - UNCERTAINTY ANALYSIS
SITE 41 - NAS PENSACOLA

Phase Il Results (mg/kg)
Uncertainty Analysis
Maximum Sample ID of : ; : : nsidered in
Contaminant H:::\gggl';)r Fr;::;r:ii’ynof Result Maximum Result PRG™Y I:;:::rgaodg; PRG™ Change in Selectnontc;lfeCFhsemlcal Cons
{malka) {ma/kg)
Arsenic HHRA 9/10 35.5 041M030301 14 NA 14 NA
Cadmium Eco 7/10 72.7 041M030701 9.3 NA 5.0 NA
Endosulfan Sulfate Eco 2/10 0.0017 041M030701 0.0072 NA 0.0072 NA
Methylene Chloride HHRA 0/10 ND ND NA NA NA NA
Average TOC = 56,736
Phase IIl Results {(mg/kg)
Uncertainty Analysis
Maximum Sample ID of . . . . . .
. HHRA and/or|{ Frequency of . Retained as 1 Change in Selection of Chemical Considered in
Contaminant | "r o coc? | Detection Resuit |Maximum Result| PRG"™ | 'cney| PRGY the FS
{malkag) {malka)
Arsenic HHRA 2/2 14.6 041M030201 . 14 NA 14 NA
Cadmium Eco 1/2 9.3 041M030701 9.3 NA 5.0 NA
Endosulfan Suifate Eco 1/2 0.0072 041M030701 0.0072 NA 0.0072 NA
Methylene Chloride HHRA 0/2 ND ND NA NA NA NA
Average TOC = 56,000
Phases ll and i Results (mg/kg)
Uncertainty Analysis
Maximum Sample ID of . . . . . .
. HHRA and/or| Frequency of . 1 Retained as 1 Change in Selection of Chemical Considered in
Contaminant | g ococ? | Detection Result |Maximum Result| PRGY | 'one,| PRGY the FS
{malka) (malka)
Arsenic HHRA 11/12 35.5 041M030301 14 Yes 14 No change
Cadmium Eco 8/12 72.7 041M030701 9.3 Yes 5.0 No change
Endosulfan Sulfate Eco 3/12 0.0072 041M030701 0.0072 No 0.0072 No change
Methylene Chloride HHRA 0/12 ND ND NA NA NA No change

Average TOC = 56,572

1 - PRG - Preliminary remediation goal is either the human health or ecological PRG depending an whether the chemical was a human heaith
or ecological COC.

NA - Not applicable
ND - Not detected

TOC - Total organic carbon
COC - Chemical of cancern




Phase ll Results (mg/kg)

ATTACHMENT C - TABLE 15

SEDIMENT RESULTS AND REFINEMENT OF CHEMICALS OF CONCERN - WETLAND 5A - UNCERTAINTY ANALYSIS
SITE 41 - NAS PENSACOLA

Uncertainty Analysis

HHRA
. Sampie ID of . . . . .
) and/or | Frequency of | Maximum Result . Retained as Final 1 Change in Selection of Chemical
Contaminant | "¢ o Detoation (ma/kg) Maximum Result | PRG" coc? PRG" Considered in the FS
coC? (mg/kg)
Copper Eco 7/7 317 041M5A0501 150 NA 150 NA
Lead Eco 717 427 041M5A0101 258 NA 258 NA
Zinc Eco 777 2,290 041M5A0101 460 NA 460 NA
Endosulfan | Eco 0/7 ND ND 0.0052 NA 0.0052 NA
Average TOC = 137,389
Phase [l Results (mg/kg)
Uncertainty Analysis
:r:-ld?c:' Frequency of | Maximum Resuit Sampie ID of Retained as Final Change in Selection of Chemical
. : 1
Contaminant | =2 Detection (mg/kg) Maximum Result | PRG™" coc? PRG™" Considered in the FS
coc? (mg/kg)
Copper Eco 3/3 108 041M5A0501 150 NA 150 NA
Lead Eco 3/3 258 041M5A0501 258 NA 258 NA
Zinc Ecao 3/3 394 041M5AQ501 460 NA 460 NA
Endosulfan | Eco 1/3 0.0052 041M5A0401 0.0052 NA 0.0052 NA
Average TOC = 8,133
Phase Il and Il Results (mg/kg)
Uncertainty Analysis
:anlli:- Frequency of | Maximum Result Sample 1D of Retained as Final Change in Selection of Chemical
- . 1 1
Contaminant Eco Detection (mg/kg) Maximum Result PRG™ coc? PRG!" Considered in the FS
Copper Eco 10/10 317 041M5A0501 150 Yes 150 No change
Lead Eco 10/10 427 041M5A0101 258 Yes 258 No change
Zinc Eco 10/10 2,290 041M5A0101 460 Yes 460 No change
Endosulfan | Eco 1/10 0.0052 041M5A0401 0.0052 No 0.0052 No change
Average TOC = 98,612

1 - PRG - Preliminary remediation goal is the ecological PRG: no chemicals were retained as human heaith COCs.
NA - Not applicable
ND - Not detected

TOC - Total organic carbon
COC - Chemical of concern




ATTACHMENT C - TABLE 18

SEDIMENT RESULTS AND REFINEMENT OF CHEMICALS OF CONCERN - WETLAND 18A - UNCERTAINTY ANALYSIS
SITE 41 - NAS PENSACOLA

Phase Il Results (mg/kg)

Uncertainty Analysis
. Sample ID of . Change in Selection of
Contaminant H:s::ggl?‘” F';:t“:c't'f::f Max';:‘“g',"k;““" Maximum Result| PRGY | Toolec s | PRG! Chemical Considered
(markg) in the FS$
Arsenic HHRA 4/4 314 041M18A201 14 Yes 14 No change
Barium Eco 4/4 35.9 001M001801 87 No 87 No change
Iron Eco 4/4 48,200 041M18A201 246000 No 246000 No change
Manganese Eco 4/4 105 001M001801 1100 No 1100 No change
Selenium Eco 2/4 3.8 041M18A101 5.4 No 5.4 No change
Benzene HHRA 2/3 0.05 041M18A301 200 No 500 No change
Aldrin Eco 1/4 0.0037 041M18A201 0.04 No 0.04 No change
1,4-Dichiorobenzene Eco 1/4 1.1 041M18A201 0.35 No 0.35 No change
4-Methylpenol (p-Cresaol) Eco 2/4 0.33 041M18A201 0.1 No 0.1 No change

Average TOC = 223,333

1 - PRG - Preliminary remediation goal is either the human heaith or ecological PRG depending on whether the chemical was a human health
or ecological COC.

NA - Not applicable

TOC - Total organic carbon

COC - Chemical of concern



ATTACHMENT C - TABLE 21

SEDIMENT RESULTS AND REFINEMENT OF CHEMICALS OF CONCERN - WETLAND 64 - UNCERTAINTY ANALYSES
SITE 41 - NAS PENSACOLA

PAGE 1 OF 2
Phase Il Results {mg/kyg)
Uncertainty Analysis
N Sample ID of Change in Selection
Contaminant H::‘;gg":' Fréduency of Re':l;"“(’:‘n‘;"r;‘g) Maximum Result | PRG" l:.er::: nocas | pro® of Chemical
{mg/kg) Considered in the FS
Bis(2-ethylhexyliphihalate Eco and HHRA 3124 0.53 041M64 1901 33 NA 26 NA
Carbazole Eco 2/24 0.4 04 1M640501 0.8 NA 0.32 NA
Dibenizofuran Eco 2/24 0.085 04 1MB40501 035 NA 0.13 NA
Endosulfan | Eco 1/24 (.0008 04 1M641401 0.0029 NA {.0029 NA
Aluminum Eco 24/24 26,800 04 1MB41601 18000 NA 18600 NA
Barium Eco 22i24 1,280 04 1M640301 48 NA 48 NA
. 041M641601
Berylium Eco 10/24 1.3 BT IBA 1901 0.34 NA 03 NA
Cadmium Eco 22124 38.6 04 1M640301 20.2 IA 18 NA
Chromium Eco 24124 1,800 04 1M640301 774 IA 592 NA
Cobalt Eco 5124 6.1 04 1MB540301 10 A 10 NA
Copper Eco 22/24 285 04 1M640301 148 NA 108 NA
Lead Eco 23/24 634 04 1M640301 339 NA 330 NA
Manganese Eco 24/24 203 04 1M641601 260 NA 260 NA
Mercury Eco 14/24 0.88 (4 1M640301 0.11 NA 0.11 NA
Selenium Eco 11/34 3.1 04 1M640301 1.6 NA 1.3 NA
Silver Eco 4i24 5.1 041M640301 3 NA 1.9 MNA
Vanadium Eco 22124 43.4 04 1M641601 57 NA 57 NA
Zinc Eco 23/24 481 041M640301 330 NA 306 NA
4.4-DDD HHRA 14/24 0.14 041M640201 14 NA 1.4 NA
4,4-DDE HHRA 14/24 0.078 04 1MB40301 0.37 NA 0.37 NA
i 041M640101
4,4-DDT HHRA 6/24 0.014 04TME40301 0.37 NA 0.37 NA
Aldrin HHRA 6/24 0.004 04 1M640301 0.031 NA 0.031 NA
Alpha-BHC HHRA 9/24 0.00094 041M641401 0.08 NA 0.08 NA
Alpha-Chlordane HHRA 4i24 0.01 04 1MB40301 0.58 NA 0.58 NA
Aroclor-1254 HHRA 8/24 0.37 041MB40201 (.16 NA 0.16 NA
Aroclor-1260 HHRA 12/24 0.05 041M641301 0.82 NA 0.82 NA
Delta-BHC HHRA 0/24 ND ND 0.8 NA 0.8 NA
Gamma-Chiordane HHRA 5/24 0.0085 041640301 0.12 NA 0.12 NA
Phase Il Results (mgrkg)
Uncertainty Analysis
. Sample ID of . Change in Selection
Caontaminant H:?::g:’; r Fr;::‘:::;’ynd Rer::{:‘ﬂugrlnkg) Maximum Result PRG™ ':::::nceg ca_: pPRG!" of Chemical
(mg/kg) Considered in the FS
Bis(2-ethylhexyl)phthalale Eco and HHRA 3/3 3.9 041M640601 3.3 NA 2.6 NA
Carbazole Eco 343 0.8 041M640601 08 NA 0.32 NA
Dibenzofuran Eco 213 0.35 041M640601 0.35 NA 0.13 NA
Endosulfan { Eco 2/3 0.0024 04 1M64040 0.0029 NA 0.0023 NA
Aluminum Eco 3/3 8,900 041M64060 18000 NA 18000 NA
Barium Eco 33 17.1 041M64040 48 NA 48 NA
. 04 1M640501
Beryllium Eco 3/3 0.34 54 TMEAOG07 034 NA 0.3 NA
Cadmium Eco 3/3 21 04 1M640601 20.2 NA 18 NA
Chromium Eco 3/3 868 04 1M640601 774 NA 582 NA
Cobalt Eco 3/3 3.4 041Mb40501 10 NA 10 NA
Copper Eco 33 146 041M640501 146 NA 108 NA
Lead Eco 33 346 041M640401 339 NA 330 NA
Manganese Eco 3/3 65.8 041MB40501 260 NA 260 NA
04 1MB40401
Mercury Eco 3/3 0.26 04 IMEA05GT 0.1 NA 0.1 NA
Selenium Eco 33 1.6 041M640401 18 NA 3 NA
Silver Eco 3, 3 041MB40501 3 NA g NA
Vanadium Eco 3/ 18.4 (14 1M840401 57 NA 57 A
Zine Eco 313 468 041M640401 330 NA 306 NA
4,4-DDD HHRA 313 0.089 041M640401 14 NA 1.4 NA
4,4 -DDE HH&A 3/3 0.089 041MB40401 0.37 NA 0.37 NA
4,4-DDT HHRA 2/13 0.018 041M8640601 0.37 NA 0.37 NA
Aldrin HHRA 0/3 ND ND 0.03 NA 0.03 NA
Alpha-BHC HHRA /3 ND ND 0.08 NA 0.08 NA
Alpha-Chlordane HHRA 2/3 {.0037 041M640401 0.58 NA 058 NA
Aroclor-1254 HHRA 0/3 ND ND 0.16 NA 0.16 NA
Aroclor-1280 HHRA 3/3 0.3 041MB40401 0.82 NA 0.82 NA
Delta-BHC HHRA 213 0.00084 041M8640601 0.4 NA 0.8 NA
(3amma-Chlordane HHRA 0/3 ND ND 0.12 NA 0.12 NA




ATTACHMENT C - TABLE 21

SEDIMENT RESULTS AND REFINEMENT OF CHEMICALS OF CONCERN - WETLAND &4 - UNCERTAINTY ANALYSIS
SITE 41 - NAS PENSACOLA

PAGE 2 OF 2
Phase IV Results (mglkg}
Uncertainty Analysis
. Sample ID of . Change in Selection
Contaminant H:rcag(d:/: r Fr;::;r:ic::f Rer:;l&‘mu;kg} Maximum Result | PRG™ l::::; rgg : ,: PRG" of Chemigal
{mg/kg) Considered in the FS
Bis(2-sthylhexyljphthalate Eco and HHRA a7 15 041/640502 33 NA 28 NA
Carbazole Eco - 0.8 NA 0.32 NA
Dibenzofuran Eco 0/7 ND ND 0.35 NA 0.13 NA
Endosulfan | Eco 0/7 ND ND 0.0029 NA 0.0029 NA
Aluminum Eco 777 18,000 041M841102 18000 NA 18000 NA
. 041MB40502
Barium Eco 77 18 BATME4 1702 48 NA 48 NA
[Beryiium Eco 57 1.1 0410641102 0.34 NA 0.3 NA
Cadrnium Eco 6/7 23 041M840502 20.2 NA 18 NA
Chromium Ecc 717 700 041M640502 774 NA 592 NA
Cobalt Eco 517 4.8 041MB40502 10 NA 10 NA
Copper Eco 617 200 041M640502 146 NA 108 NA
tead Eco 7i7 430 041M640502 336 NA 330 NA
Manganese Eco 717 230 041M641102 260 NA 260 NA
Mercury Eco 6/7 0.46 041M841102 0.11 NA 0.11 NA
Selenium Eco 077 ND ND 16 NA 13 NA
Silver Eco 577 4 (41M640502 3 NA 1.8 NA
Vanadium Eco 77 37 041M641102 57 NA 57 NA
Zinc Eco 8/7 380 041M640502 330 NA 306 NA
4,4-DDD HHRA 177 0.1 041MB40602 1.4 NA 14 NA
4,4-DDE HHRA 477 0.043 041MB40202 0.37 NA 0.37 NA
4,4-DDT HHRA 07 ND ND 0.37 NA 037 NA
Aldrin HHRA 0/7 ND ND 0.03 NA 0.03 NA
Alpha-BHC HHRA /7 ND ND 0.08 NA 0.08 NA
Alpha-Chlordane HHRA o7 ND NO 058 NA 0.58 NA
Aroclor-1254 HHRA O/7 ND ND 0,16 NA 0.18 NA
Arocler-1260 HHRA 0/7 ND ND 0.82 NA 0.82 NA
Delta-BHC HHRA ST 0.0069 041M641102 68 NA 0.8 NA
Gamma-Chiordans HHRA 0/7 ND ND 012 NA 0.12 NA
Phase I}, 1ll, and IV Results (mafkg)
Uncertainty Analysis
. Sample ID of . Change in Selection
Contaminant ":?:;82'7‘" F’;Z:‘:c't'::n"f Re':‘:’:'(’:‘“‘;':(g) Maximum Result | PRG'™ ':f:::':fg;; PRG of Chemical
{mgikg) Considered inthe FS
Bis(2-ethylhexyliphthalate Ecp and HHRA 10/34 39 041M640801 3.3 No 28 No change
Carbazole Eco 5/27 08 041M640601 08 o 032 W
Dibenzofuran Eco 4/34 0.35 041M640601 0.35 0 0.13 No change
Endosulfan | Eco 3/34 0.0024 041MG40401 0.0029 o 0.0029 No change
Aluminum Eco 34/34 26,800 041MB41601 18000 No 18000 No change
Barium Eco 34/34 1,280 041ME40301 48 No 48 No change
. 041MB41801
Beryflium Eco 18/34 1.3 04 1MB41901 0.34 No 03 No changs
Cadmiurn Eco 31/34 386 041M640301 20.2 Yes 18 No change
Chromium Eco 34/34 1,800 041MB40301 774 Yes 592 No change
Cobalt Eco 23/34 6.1 04 1M640301 10 No 10 Ne change
Copper Eco 31734 255 04 1M640301 146 Yes 108 No change
Lead Eco 33/34 634 041M640301 339 Yes 330 No change
Manganese Eco 34/34 236 041MB41102 260 No 260 No change
Mercury Eco 23/34 0.88 04 1M640301 a1 No 0,11 No change
Selenium Eco 14/34 3.1 04 1MB40301 1.6 No 13 No change
Silver Eco 12134 51 041M640301 3 Yes 1.8 No change
Vanadium Eco 3234 434 041MB41601 &7 No 57 No change
Zinc Eco 32134 481 041M840301 330 Yes 308 No change
4,4-DDD HHRA 18/34 0.14 041ME40201 1.4 No 1.4 No change
4,4-DDE HHRA 21/ 0.089 041MB40401 0.37 No 0.37 No change
44-DDT HHRA 8/34 0.019 0411640601 037 Na 0.37 No change
Aldrin HHRA 65/34 0.004 041M640301 0.03 Na 0.03 No change
Alpha-BHC HHRA 934 0.00094 041MB41401 0.08 No 0.08 No change
Alpha-Chlordane HHRA 6/34 0.01 041M640301 0.58 No 0.58 No change
Aroclor-1254 HHRA 8/34 0.37 0410640201 0.16 No 0.16 No change
Arocior-1260 HHRA 15/34 0.3 041M640401 0.82 No (.82 No change
Delta-BHC HHRA 7/34 0.0069 041MB641102 0.8 No 0.8 No change
Gamema-Chlordane HHRA 5/34 0.0085 041M8B40301 0.12 No 0.12 No change

1- PRG - Prefiminary remediation goal is either the human health or ecological PRG depending on whether the chemical was a human heaith
or ecological COC. If the chemical was both a human health and ecological COC, both of the two PRGs are presented.

NA - Not applicable

ND - Not detectad

TOC - Total organic carbon
COC - Chemical of concern



ATTACHMENT D

RESPONSE TO REGULATORS COMMENTS



FDEP Ecological Risk Review Comments: Technical Memorandum—Refined List of
Chemicals of Concern for the Feasibility Study and Development of Preliminary
Remediation Goals for Sediment, Site 41 — Combined Wetlands, Naval Air Station
Pensacola
March 8, 2010

Comments:

1. Derivation of the wetland-specific PRGs was based on sediment toxicity testing. Table 2
states that samples 041M5A0501 and 041M640501 are not considered toxic despite
significant reductions in growth for C. tentans and N. arenaceodentata, respectively, due
to the high benthic diversity at those sample {ocations. Based on the sediment quality
triad, if sediment samples exceed default chemistry criteria and show statistically
significant toxicity to benthic organisms, the presence of a diverse benthic community
does not preclude impacts to aquatic life. In fact, it suggests that the chemicals are
likely stressing the ecosystem (MacDonald and Ingersoll, 2002, Table 23). Therefore,
samples 041M5A0501 and 041M640501 should be considered toxic. This changes the
no observed effects concentration (NOEC) and lowest observed effects concentration
(LOEC) for antimony, cadmium, copper, lead, and zinc in Wetlands 3 and 5A (Table 3)
and for all chemicals excluding endosuifan | in Wetland 64 (Table 6).

Response:

The conclusion of Section 11.1.4.4 of the Rl report states that “Based on the evaluation
of Wetland 5A to date, previous levels of constituents caused statistically significant
reduction of growth at one sampling station, 041M5A05. However, the community index
indicated that this location indicated the highest levels of diversity in Wetland 5A." The
conclusion of Section 11.3.4.3 of the RI report states that “Based on the results of the
chemistry and toxicity data, sample lacations 041M640401 and 041M640601 exhibited
conditions in which toxic chemicals were probably stressing the system.” The report did
not conclude that 041M640501 was a toxic location. Therefore, the Navy does not
believe that neither location should be considered toxic for purposes of setting PRGs.

2. Table 2 presents a summary of the sediment toxicity tests. it is unciear from this table
how the toxicity tests were performed. Notably, the length of the toxicity test is absent.
The FDEP recommended method for determining chronic toxicity to fresh water whole
sediment is the 42-day Hyalella azteca survival, growth, and reproduction test and the
Chironomus tentens life-cycle test. For sait-water whole sediment, the FDEP
recommends the 42-day H. azteca survival, growth and reproduction test and the
Leptochirus plumulosus growth and reproduction test. The arganisms N. arenicola and
N. arenaceodentata utilized for salt-water toxicity testing at NAS Pensacola Site 41 are
not included in the organisms recommended for sediment toxicity testing by the FDEP
(FDEP, 2004).



Response:

Section 8.7.3 and Table 8-4 of the RI report describes the toxicity testing that was
conducted, including the length of the tests. No regulator comments were received on
the RI report regarding the length of the test or the test species selected.

The sediment toxicity tests do not appear to have been interpreted correctly. Page 2
defines a NOEC as the greatest concentration that does not cause a toxic response.
However, this definition allows the NOEC to be greater than concentrations that
displayed sediment toxicity. For example, in Table 3 the greatest concentration of lead
that did not cause a toxic response is 75.5 mg/kg in sample 041M5A0601. However,
toxicity was seen in sample 041M030701 at a lead concentration of 35.6 mg/kg. Based
on the above definition, 75.5 mg/kg is considered a NOEC despite the toxic response at
35.6 mg/kg lead. NOECs should not exceed the lowest toxic concentration in a
sediment sample.

Response:

By definition, the NOEC can be greater than concentrations of the same chemical in
samples that are considered to be toxic because a NOEC is defined as the greatest
concentration of a chemical in a non-toxic sample. The LOEC is defined as the lowest
concentration in a toxic sample provided that the concentration is greater than the
NOEC. Therefore, the NOECs can exceed the lowest toxic concentration in a sediment
sample.

In Table 7, marine water sediment PELs are utilized as freshwater sediment probable
effects concentrations (PECs). This is problematic for arsenic and 4,4'-DDE because
their marine water PELs are not protective of benthic organisms in freshwater sediment.
The marine water sediment PEL value for arsenic of 41.6 mg/kg exceeds the Florida
sediment quality assessment guideline (SQAG) freshwater PEC of 33 mg/kg. The 4,4'-
DDE marine water PEL of 0.374 mg/kg exceeds the Florida SQAG freshwater PEC of
0.031 mg/kg. PECs are utilized as not-to-exceed values. When the default PEC value
is selected as the PRG, chemical concentrations at freshwater wetlands of concern
(Wetlands 3, 5A, 18A, and 48) should not exceed the PEC values listed in MacDonald et
al. (2003).

Response:

The saltwater refinement values from the Rl were used, when availabie, because they
were agreed to by the ecological technical sub-group as documented in the November
16, 2007 responses to EPA comments dated April 5, 2006 “The Tier | Partnering Team
agreed to use only the EPA Region 4 Screening values and the FDEP PELs and TELs"
in the RI. Also, as documented in the November 16, 2007 responses to FDEP
comments dated January 23, 2006 “The Navy’s approach for evaluating sediment data
were based on the professional judgment of the NAS Pensacola Partnering Team. In
addition the Team included ecological experts from the University of Florida, NOAA, and
EPA Region 4 Ecological Services Division.” Haowever, if refinement values were not
available then freshwater refinement values were preferentially used for the freshwater



wetlands and saltwater refinement values were preferentially used for the freshwater
wetlands, when available.

In Table 9, the proposed overali ecological PRG for aldrin (0.08 mg/kg) and manganese
(1,100 mg/kg) for Wetiands 3, 5A, and 18A are severe effects levels (SELs). SELs
should not be utilized as remedial goals since they are not protective of the benthic
community. We recommend utilizing the US EPA Region llI freshwater sediment
screening benchmarks of 0.002 mg/kg for aldrin and 460 mg/kg for manganese. These
values are lowest effect levels (LELs) and are likely to provide more adequate protection
of the aquatic community.

Response:

The Navy does not agree that screening levels should be used as PRGs. The SELs are
similar in definition to the PELs that were used to refine the list of COPCs in the RI
report, and were also used as one of the criteria for setting PRGs in the Technical
Memorandum.

In Tables 9-12, the overall wetlands PRGs are a mixture of average (screening level,
NOEC, LOEC) and not-to-exceed (PEL and PEC) values. This does not present a
problem as long as they are utilized correctly when interpreting site data. It may be
more straightforward to separate them into two sets of PRGs: one set for comparison to
the average concentration and the other as not-to-exceed vaiues.

Response:

The comment needs clarified. It is not clear why the reviewer believes that screening
levels, NOECs, and LOECs are average values while the PEL and PEC are not to
exceed values. The Navy believes that all of the PRGs for the chemicals remaining as
COCs after the refinement presented in Tables 14 through 20 are not-to-exceed values.

The human health PRGs listed in Table 13 for the maintenance worker and recreational
fisherman are not apportioned. Per Chapter 62-780, F.A.C., alternative soil clean-up
target levels (CTLs) should be apportioned.

Response:

The Navy would like to discuss this comment further with the State. If the PRGs are
apportioned according to the number of carcinogenic/noncarcinogenic chemicals at each
area, several of the sediment PRGs will result in fish tissue concentrations that are much
lower than what is used to set fish advisories in the State of Florida. This is because the
State of Florida sets fish advisories using a 10E-4 risk level, whereas apportioning the
PRGs results in fish tissue levels based on a less than 10E-7 risk level. The resuiting
fish tissue concentrations would likely be less than background concentrations. This
would also occur if the PRGs were not apportioned, but the impacts would not be as
severe. Note that there was an error in the fraction of organic carbon values that were
used to calculate the PRGs at Wetlands 15 and 64 so those corrections will be made
when the PRGs are re-calculated.



10.

Utilizing the equations and values in Attachment B, we calculate a non-apportioned
benzene PRG of 453 mg/kg for the maintenance worker. In accordance with the
procedure utilized in Chapter 62-777, F.A.C. (Table II}, this value should be rounded to
450 mg/kg as opposed to the 500 mg/kg given in the document. We recommend
utilizing the value of 450 mg/kg as the non-apportioned PRG because it is the more
conservative value and is based on default criteria development for the State of Florida.
This value should subsequently be apportioned per Chapter 62-780, F.A.C.

Response:

In accordance with Chapter 62-777 F.A.C. using default dermal absorption (DA) value of
0.01 (Table 3) and a Gl absorption of 0.9 (Table 5) for benzene along with the equations
and other input assumptions presented in Attachment B the non-apportioned PRG for
the maintenance worker would be 448 mg/kg. This value would round to 450 mg/kg.
This value will be proportioned per Chapter 62-780, F.A.C. See above table for revised
PRG.

In the calculation of PRGs for sediment protective of ingestion of fish, the fraction of
intake from the site (Fl) is 0.1. This assumes that on the day a child trespasser
consumes fish from the site (52 dly}, the fish caught on-site will only account for 10% of
the fish ingestion that day. Instead, it appears likely that all fish ingested on that day
would originate from the site. Therefore, we recommend utilizing an Fl of 1. This would
decrease the recreational fisherman PRGs listed in Table 13 by a factor of 10.

Response:

The PRG for the recreational fisherman will be modified as follows. It is assumed the
recreational fisherman eats one fish meal a week over a course of the year or 52 meals
a year. Not all of the fish that the recreational fisherman eats will come from the
wetlands. It is assumed that only 10 percent or 5 meals consists of fish caught at any
one wetlands, therefore the exposure frequency would be 5 meals per year. Since the
entire meal would come from the site a value of 1 will be used for the fraction ingested.

Page 10 states that the exposure frequency for maintenance workers was decreased
from 52 d/y in the Remedial Investigation report to 26 d/y. No explanation is given for
this change and it is unclear if this assumption remains protective of maintenance
workers at the site.

Response: As presented in a response to an EPA comment on the Rl report, “52 days
per was assumed to be the total time a maintenance worker would spend performing
maintenance in wetlands during a year, whether that is applicable to only one wetland of
more than one. If a worker is assumed to spend time in more than one wetland, the
exposure frequency should be divided by the number of wetlands to account for their
exposure during that year, uniess site-specific information is available.” Maintenance in
any one wetland throughout the year, and subsequent exposure to sediment is
expected to be minimal, and much less than 52 times per year in any one wetland.
Therefore, even the assumption of 26 times per year (once every two weeks) is
conservative, because there is little maintenance that would require a worker to actually
enter the wetland. Therefore, the Navy believes that wetting PRGs based on an



exposure frequency of 26 times per year for any one wetland is still conservative, and
remains protective of maintenance workers at the site.

11.  Table 22 lists the refined COCs for NAS Pensacola Site 41. We have the following
comments on the refinement:

a. Wetland 3: The refinement is satisfactory.

Response:

Comment noted.

b. Wetland 5A: The refinement is satisfactory.

Response:

Comment noted.

c. Wetland 15:

Lead, 4,4-DDD, 4,4-DDT, and total DDT were listed as ecological COCs
in the remedial investigation report (Ri) Table 16-1 but were omitted as
ecological COCs in the technical memorandum. Because these
chemicals exceed refinement criteria in the RI, they should remain
ecological COCs for Wetland 15.

i. Delta-BHC was listed as an ecological COC in the RI report Table 16-1

(delta-BHC HQ = 5.6). Although it was eliminated in this technical
memorandum as a COC for human health, it remains an ecological COC
for this wetland.

Response:

Lead, 4,4-DDD, 4,4'-DDT, total DDT, and delta-BHC were not listed as
ecological COCs at Wetland 15 in the revised Table 16-1 (see
Attachment A of the Technical Memorandum). Therefore, they were not
evaluated as ecological COCs in the Technical Memorandum.

d. Wetland 16: The refinement is satisfactory.

Response:

Comment noted.

e. Wetland 18A: Table 16-1 of the Rl lists beta-BHC, total BHC, 4,4’-DDD, 4,4'-
DDT, and total DDT as ecological COCs. They are considered COCs due to
exceedance of the refinement COCs and through food chain modeling (DDT



HQ=9.7). However, they are absent from Tables 18 and 22 of this report. These
chemicals should be retained as ecological COCs based on criteria
exceedances. We recommend conducting toxicity biocassays to determine if
these ecological COCs are having adverse effects on wildlife in Wetland 18A.

Response:

Beta-BHC, total BHC, 4,4'-DDD, 4,4'-DDT, and total DDT, were not listed as
ecological COCs at Wetland 18A in the revised Table 16-1 (see Attachment A of
the Technical Memorandum). Therefore, they were not evaluated as ecological
COCs in the Technical Memorandum.

f. Wetland 18B: Arsenic should be retained as a COC for human health. Arsenic
was omitted as a COC based on resampling at one sample site. One sample is
not adequate to characterize the wetland. It is premature to eliminate arsenic as
a COC for human health based on one sampie. We suggest additional sampling
to confirm arsenic is not of concern for this wetland.

Response:

The Navy will agrees to retain arsenic as a COC for human health for the FS.
However, the only alternative that will be evaluated for this Wetland 18B in the
FS will be long-term monitoring to determine whether arsenic is really a concern
at the wetland.

g. Wetland 48: The refinement is satisfactory.
Response:

Comment noted.

h. Wetland 64:

i. Aroclor 1254 and 1260 were eliminated as human health COCs based on
the Fi of 0.1, Amending the Fl to 1 (which appears reasonable based on
the limited exposure frequency) changes the recreational fisherman
PRGs to 0.066 mg/kg for both chemicals. The maximum detected
concentration of Aroclor 1254 (0.37 mg/kg) and Aroclor 1260 (0.3 mg/kg)
exceed this PRG. Additionally, apportionment needs to be considered for
these chemicals per Chapter 62-780, F.A.C. Therefore, Aroclor 1254 and
1260 should remain human health COCs for this wetland.

Response:

Please see the Navy's response to Comment 7. Arocior-1254 will not be
added as final COCs for Wetland 64 because it was not detected in any
of the Phase lll of Phase 1V samples.
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iii.

Copper should be retained as an ecological COC. In Table 6, sample
41M6405 should be considered toxic and 102 mg/kg should be utilized as
the LOEC for copper. The maximum Phase il (255 mg/kg), Phase Il (146
mg/kg), and Phase IV (200 mg/kg) copper concentrations exceed the
LOEC. Therefore, copper should be retained as an ecological COC for
this wetland.

Response:

Please see the Navy’s response to Comment 1. The Navy does not
agree that the LOEC for copper needs revised.

Silver should be retained as an ecological COC. In Table 6, sample
41M6405 should he considered toxic and 1.9 mg/kg should be utilized as
the LOEC for silver. The maximum Phase Il (5.1 mg/kg), Phase iil (3
mg/kg), and Phase IV (4 mg/kg) silver concentrations exceed the LOEC.
Therefore, silver should be retained as an ecological COC for this
wetland.

Response:

Please see the Navy’s response to Comment 1. The Navy does not
agree that the LOEC for silver needs revised.

Table 16-1 of the Rl states that mercury should be retained as a
bioaccumulative COC for this wetland. The refinement PRGs presented
in this document did not address bioaccumulation. Therefore, mercury
should be retained as an ecological COC for this wetland.

Response:

Mercury was eliminated from further evaluation for reasons provided on
Page 7, 1% paragraph of the Technical Memorandum. This was primarily
because risks to the red drum were marginal and most of the mercury
concentrations were lower that reference concentrations. The red drum
model is discussed in Section 8.7.1.3 of the RI report. Actual tissue
concentrations were used, when available. Mercury is a common metal
that is in most fish across the State of Florida, much of which is present
from atmospheric deposition. In fact, the State of Florida has a fish
advisory for the state that prohibits or limits the amount of fish that
pregnant or nursing women and women who may become pregnant
should consume. Therefore, mercury contamination in fish appears to be
a statewide probiem.



Ecological Risk Review Comments: Technical Memorandum—Refined List of Chemicals
of Concern for the Feasibility Study and Development of Preliminary Remediation Goals

A.

for Sediment, Site 41 - Combined Wetlands, Naval Air Station Pensacola
January 28, 2010

General Comments:

Further Refinement: It is stated in the Technical Memorandum that Ensafe re-evaluated

the Remedial Investigation (Ri) data and refined the chemicals of concern (COC) in
2007 (Ensafe 2007a). Please note that at this early stage in the risk assessment
process, Region 4 would like to refer to the COCs in the Technical Memorandum as
chemicals of potential concern (COPC). If the COPCs had already been refined by
Ensafe, then what is the purpose of the additional refinement in the current Technical
Memorandum? The screening-level risk assessment uses conservative assumptions
and the COPC refinement used benchmarks which are less conservative than those
used in the refinement. Did the further refining of the COPCs in the Technical
Memorandum use much less conservative benchmarks than those previously used?
Also, it is usual practice in a refinement to provide the sources of the aiternative
(refinement) screening values (ATV), calculate refinement hazard quotients (HQ), and
show how many locations exceed the ATVs. In selecting ATVs for refinement, chemical
concentrations described as severe effect levels (SEL) should not be used.

Response: Note that this Technical Memorandum is not in the early stage of the risk
assessment. The risk assessment was conducted as part of the approved Remedial
Investigation (RI) report. As stated in the second paragraph of the Technical
Memorandum, the purpose of the memorandum was to refine the list of COPCs to allow
the FS to focus on those chemicals that are the primary risk drivers in each wetiand.
The benchmarks used in the Technical Memorandum were not less conservative than
those used in the screening-level risk assessment for Site 41. Refinement values were
used in the screening-level risk assessment for Site 41 to refine the list of COPCs. The
source of the refinement values are noted on Tables 7 and 8. The definitions of the
sources are provided in the Technical Memorandum text. Footnotes will be added to
Tables 7 and 8 with the definition of the acronyms. As documented in the November 16,
2007 responses to FDEP comments dated January 23, 2006 “The Navy’'s approach for
evaluating sediment data were based on the professional judgment of the NAS
Pensacola Partnering Team. In addition the Team included ecological experts from the
University of Florida, NOAA, and EPA Region 4 Ecological Services Division.”

Alternate Screening Values: The wetlands have been designated as either saltwater or
freshwater. However, only the saltwater ATVs from Florida were used the refinement.
Piease provide the rationale (e.g. salinity) for designating the wetlands as either
saltwater or freshwater. Were the salinities of the samples used in the designation?
The state of Florida has sediment quality assessment guidelines (threshold effect
concentrations and probable effect concentrations) for inland waters. The PECs should
be used for refining the freshwater sediments.

Response: The reviewer is not correct that only saltwater ATVs were used refinement
values. The saltwater refinement values from the Rl were used, when available,
because they were agreed to by the ecological technical sub-group as documented in



the November 16, 2007 responses to EPA comments dated April 5, 2006 “The Tier |
Partnering Team agreed to use only the EPA Region 4 Screening values and the FDEP
PELs and TELs” in the RI. Also, as documented in the November 16, 2007 responses to
FDEP comments dated January 23, 2006 “The Navy’s approach for evaluating sediment
data were based on the professional judgment of the NAS Pensacola Partnering Team.
In addition the Team included ecological experts from the University of Florida, NOAA,
and EPA Region 4 Ecological Services Division." However, if refinement values were
not available then freshwater refinement values were preferentially used for the
freshwater wetlands and saltwater refinement values were preferentially used for the
freshwater wetlands, when available.

The salinity measurements in the wetlands are presented in Table 4-3 of the Ri report.

Pretiminary remedial goals: The procedures used for selecting the preliminary remedial
goals (PRG) in the Technical Memorandum are inappropriate. In some cases literature-
derived benchmark values were used as PRGs and in other cases obviously
contaminated reference or background values were used as PRGs. The Triad approach
consisting of different lines of evidence (chemical analysis, benthic surveys, and toxicity
tests) was used in the document but not used in selecting the PRGs in the Technical
Memorandum. However, results from only the toxicity tests and/or so-called background
concentrations were used to select the PRGs. The toxicity results were mostly
inconclusive. No dose-response relationships were established for any of the chemicals.
Therefore picking and choosing PRGs from the data is not acceptable. Information from
all of the available data (chemical analysis, benthic surveys, and toxicity tests) should be
synthesized and analyzed prior to selecting the PRGs. Chemical concentrations from
obviously contaminated reference locations shouid not be selected and used as PRGs.

Response: The Navy agrees that dose-response curves were not established for the
chemicals, so the more conservative approach of calculating no observed effects
concentrations (NOECs) and lowest observed effects concentrations (LOECs) was used.
The results of the benthic community data were presented on Table 2. However,
because samples were not collected at reference locations the results within a wetland
were compared to other results within the same wetland. Therefore, it is difficult to
interpret the results. For that reason, the Navy put more emphasis on the toxicity test
data to develop PRGs.

The Navy does not agree that the reference locations are obviously contaminated. As
documented in the November 16, 2007 responses to FDEP comments dated January
23, 2006: “The reference wetland selection and subsequent use was approved by all
members of the Pensacola Partnering Team, in consultation from NOAA, University of
Florida, and EPA Region 4 Ecological Services Division.”

Wetlands Characterization: it appears that some of the wetlands were not fully
characterized. In some cases only two, four, or five sample results were used to make
risk based decisions. Using a limited number of samples in the decision-making process
feads to uncertainties in the risk assessment process.

Response: The Navy recognizes that additional sampling would reduce uncertainty
associated with the nature and extent of potential contamination. Although, the project
team at the time of the Ri agreed to the sampling strategy, further sampling may be



conducted as part of a long term monitoring program associated with the altermatives for
the FS.

Toxicity Evaluation: The toxicity test results used in the Technical Memorandum should
be evaluated properly and used with caution. The fact that there is no toxicity to benthic
invertebrates from a sample does not imply that the chemical concentrations in that
sample represent no-observed-effect-concentrations (NOEC) and can be used as PRGs.
This is because in most cases the sediments with the highest chemical concentrations
were not tested for toxicity and the NOECs and lowest-observed-effect-concentrations
(LOEC) are not clear-cut. As such, the toxicity test results used in selecting the PRGs
are unacceptable. Different test organisms with different sensitivities were used in the
toxicity tests. The proper assumptions should be used in selecting toxicity endpoints
and the associated uncertainties should be discussed. Also, the mode of action of some
of the chemicals in the sediment samples is different and their effects cannot be shown
merely by direct toxicity. For example the pesticides and some of the inorganics (e.g.
mercury, selenium, etc.) bioaccumulate in the food web therefore their bioaccumulation
potential is more important than direct toxicity. Using direct toxicity endpoints to assess
these chemicals and select PRGs for them may lead to additional uncertainties.
Simplistic food-web models can be used for the bioaccumulative chemicals.

Response: The fact that there is no toxicity to benthic invertebrates from a sample
implies that the chemical concentrations in that sample represent an unbounded no-
observed-effect-concentration (NOEC), provided that the concentration was the greatest
concentration tested. That fact that in some cases the sediments with the highest
chemical concentrations were not tested for toxicity only indicates that the true NOEC
may be even higher. This is an acceptable method for selecting PRGs, which the Navy
has done on many sites across the country.

The Navy agrees that different test organisms with different sensitivities were used in the
toxicity tests, but this does not affect the development of NOECs or LOECs.

The Navy agrees that the mode of action of some of the chemicals in the sediment
samples is different and their effects cannot be shown merely by direct toxicity.
However, the NOECs and LOECs that were developed were from impacts to sediment
invertebrates from direct toxicity.

Simplistic food chain models were used in the Rl to evaluate risks to upper trophic-level
birds and mammals for each terrestrial operable unit in accordance with agreements
reached with FDEP and their risk assessors from the University of Florida, EPA and their
ecological risk assessors and the Navy. The Navy does not believe that risks were great
enough (i.e., NOAEL HQs greater than 1.0 using site-specific bioaccumulaticn data and
average concentrations) to warrant developing PRGs for those receptor. Risk to red
drum from mercury is discussed at the end of the first complete paragraph on page 15 of
the technical memorandum.

Reference Stations/Concentrations: Reference stations are usually selected from areas
not influenced by the site and should be reviewed for appropriateness prior to use in a
risk assessment. In some cases reference stations may have contaminant
concentrations that exceed screening values. This does not imply that chemical
concentrations from those stations should be used to eliminate chemicals from
consideration in the risk assessment. Rather, the reference station data should be used




for appropriateness before they are used. Freshwater sediment reference station results
should not be used for saltwater sediment reference stations. The concentrations of
DDT/DDD/DDE from the reference stations were much higher than their respective
ecological screening values (ESV) and shouid not be used in the risk assessment. In
fact some of the DDT concentrations were up to 300 times higher than the site
concentrations. These concentrations should also not be used as PRGs.

Response: Please see the Navy's response to EPA General Comment C. The
basewide levels for DDT, DDE and DDD were developed as a Team Decision. As
indicated in NOAA's March 22, 2001 Comment No. 2 on the Final Rl report for Site 41
stated: “The Pensacola NAS team examined these histograms, identified inflection
points and agreed to concentrations which we believe represent base-wide DDTx
levels....Independently gathered DDTx information indicate similar concentrations found
in the Pensacola Bay area. The histograms, independent data and approach used by
the team is a technical success story and should be highlighted in the RI Report.” The
values cited in there comment were: 20 ppb for DDT, 40 ppb for DDE, and 50 ppb for
DDD. Therefore, the Navy believes that the DDT/DDD/DDE concentrations from the
reference stations can be used to set PRGs, when they are greater than site-specific
risk-based values.

Site-Related Chemicals: Some of the chemicals were eliminated during the refinement
because they were determined not to be site-related or not to be risk drivers. Some of
these terminologies are subjective. No site-related chemicals or risk drivers were
identified in the Technical Memorandum. The process for eliminating chemicals in the
refinement should be reviewed with special attention paid to the bioaccumuiative
chemicals.

Response: Although the terminologies may be somewhat subjective, terms like “site-
related” and “risk drivers” are commonly used to refine the list of ecological COPCs. The
text in the Technical Memorandum explains why the Navy believes that certain
chemicals are not “site-related” and/or “risk drivers.” Again, the purpose of the technical
memorandum was to refine the list of COPCs to the primary risk drivers that could
reasonable be evaluated in the FS. For example, it is not beneficial to evaluate
endosulfan sulfate in the FS at Wetland 3 when it was detected in 3 of 12 samples at a
maximum detected concentration of 0.0072 mg/kg. This low concentration is not
indicative of a disposal activity and other chemicals at the site (i.e., arsenic and
cadmium) are of greater concern. Therefore, if risks from other chemicals that are
detected more frequently and at greater concentrations are addressed in the FS, risk
from the less frequently detected chemicals also should be addressed.

Please see the Navy's response to EPA General Comment E regarding bioaccumulative
chemicals.

Uncertainties and Data Gaps: The Technical Memorandum could benefit from an
“uncertainties” and a “data gaps” section. Was the available data enough to make risk
decisions and are there any additional data needs? What are some of the assumptions
used in the refinement? Were there any uncertainties associated with the assumptions
used in the COPC refinement process?



Response: An uncertainties analysis section will be added to the Technical
Memorandum to discuss EPA’s concerns.

Surface Water: Several chemicals were retained in surface water after refinement but
there is no mention of the results in the Technical Memorandum. Were there any
COPCs in surface water? What was the final decision on the surface water samples?
Were they supposed to be further refined as the sediment samples and presented in the
Technical Memorandum?

Response: Surface water is not a media that is typically evaluated in an FS because
surface water by itself cannot really be cleaned up. The rationale for not including
surface water will be provided in the FS, but a mention of this will be added to the
Technical Memorandum as well.

Fish Tissue Data: According to the Rl report, fish tissue data was available. This could
have been used in the COPC refinement using simplistic food-web models to estimate
risk.

Response: Fish tissue data were used in the Rl to calculate risks using food web
models. Please see the Navy's response to EPA General Comment E regarding why
PRGs were not developed for upper trophic-level birds and mammals using simplistic
food-web models.

Chemical Toxicity: The toxicities of aluminum and iron are pH dependent. Relatively
PRGs were used to eliminate these 2 inorganics during the refinement without regard to
sediment pH. The surface waters appear to be acidic and it is expected that sediments
will also be acidic. The toxicities of iron and aluminum should therefore be reevaluated
based on the sediment pH. An iron concentration of 246,000 mg/kg was selected as a
NOEC but there was an effect in the sampie with a concentration of 67,100 mg/kg. This
supports the general comment C above.

Response: The Navy agrees that the bioavailability and therefore toxicity of aluminum
and iron are pH dependent. Toxicity test data from Wetlands 3 and 5A were combined
for developing PRGs. The pH in the surface water sample from location 041M030201
was 5.78 S.U. (see Table 4-3 in the Ri report). This sample had the lowest pH of any of
the samples in Wetlands 3 or 5A, but the sediment from this location was not toxic. This
is also the location with the greatest iron concentration (246,000 mg/kg). Although pH
was not measured in a surface water sample near 041M030701, this location was near
041M0303, which had a pH of 5.99. In fact, the pH in all four samples from Wetland 3
where it was measured ranged from 5.78 to 6.41. Finally, the pH in the overlying water
measured during the toxicity testing (Appendix G of the Rl report) indicated relatively
neutral pH. Therefore, pH does not appear to be a factor in the toxicity test resuits. The
reviewer notes that “An iron concentration of 246,000 mg/kg was selected as a NOEC
but there was an effect in the sample with a concentration of 67,100 mg/kg.” The Navy
agrees with that statement. However, the pH discussion above supports that fact that
iron was not the source of toxicity in the sample with 67,100 mg/kg. If it were, the
sample with the greater iron concentration should have been toxic. Finally, Appendix K
of the RI report indicated that although aluminum and iron concentrations were enriched



at a few locations, these metals are widespread as NAS Pensacola and were not
considered contaminants.

L. Total DDT, Total PCB etc: In soils and sediment it is easier to sum DDT and its
metabolites (DDTr), sum PCB, dioxin TEQ, etc. for use in the risk assessment instead of
the individual chemicals. If the screening had been done according to Region 4
requirements, total PCBs would have been retained in Table 16-1 because the detection
limits are usually higher than the ecological screening values.

Response: The Navy agrees that sum DDT, sum PCB, dioxin TEQ, efc. for use in the
risk assessment instead of the individual chemicals is appropriate. For that reason,
Section 8.2.1 of the Rl report indicates that the results for the individual chemicals were
totaled. Section 8.33 of the RI report also indicates that non-detected chemicals were
evaluated in the risk assessment. Tota! PCBs were evaluated in the Rl report, and were
subsequently eliminated during the refinement process in the Ri. For example, see
Tabie 10-2-19 in the RI report.

M. Ecological Risk Assessment: This comment does not pertain so much to the Technical
Memorandum but to the general ecological risk assessment process. The original
screening-level ecological risk assessment (SLERA) should have evaluated all of the
chemicals including the detected and non-detected ones and compared them with
Region 4 screening values. Reviewing the detection limits and including the non-
detected analytes in the SLERA is necessary for the following reason. If the SLERA
indicates adverse ecological effects are possible at environmental concentrations below
standard quantitation limits, a “non-detect” based on those fimits cannot be used to
support a “no risk" decision (USEPA 1997). Therefore, it is essential that all
contaminants (detected and non-detected) for which analysis was completed should be
evaluated in the SLERA before proceeding to the refinement.

Response: Section 8.33 of the RI report indicates that detected and non-detected
chemicals were evaluated in the risk assessment. Non-detected chemicals were
subsequently eliminated as COPCs.

Specific Comments

Below are some specific page-by-page comments on the Technical Memorandum.

1. Page 1, last paragraph: One of the tasks listed in this section was to calculate
NOECs and LOECs, no such calculations were presented in the document. As
stated earlier, the resuits of the toxicity tests should not be the only line of
evidence in selecting the NOECs and LOECs.

Response: The Navy believes that the methodology for developing the NOECs
and LOECs are adequately described in the Technical Memorandum, but the text
will be reviewed to determine whether any clarification is needed. Please see the
Navy’s response to EPA General Comments C and E.

2. Page 2, Caiculation of NOECs and LOECs: This whole section needs to be
revised in light of the general comments. Bioaccumulative chemicals should not
be regarded as direct toxicants.



2"? paragraph, 2™ sentence: This statement should be re-worded.
Concentrations should not be described as “great.” Also, it shouid be noted that
NOECs and LOECs are determined under “specified conditions of exposure.”

Last paragraph: The procedure of extrapolating risks from one wetland to another
is unacceptable. This is because some of the wetlands are freshwater and others
are saltwater. They have different physical and chemicals characteristics (pH,
total organic carbon, particle size distribution, redox potential, etc.) which may
influence risk and lead to additional uncertainty.

Response: Bioaccumulative chemicals can have direct toxic effects as well as
effects to upper trophic level receptors that consume lower trophic level receptors
that have bioaccumulated the chemicals. Please see the Navy’s response to EPA
General Comment E.

The Navy does not agree that the sentence needs reworded. The NOEC is the
greatest concentration in a sample that does not cause a toxic response. The
sentence will be revised, however, to address the comment: “NOECs are defined
as the greatest concentrations in a sample that did not have a toxic response and
LOECs are defined as the lowest concentrations greater than the NOEC in a
sample that had a toxic response. NOECS and LOECs are developed using
samples from the same sample set and represent the same exposure conditions.”

In the RI report, the wetlands were placed into one of five groups (Groups A
through E) based on contaminants, physical characteristics, and whether they
were impacted by IR sites (see Section 4.2 of the Rl report). These were the
same groups that were used in the Technical Memorandum so the Navy believes
that the use of data from one wetland to evaluate another wetland within the same
group is acceptable. The Navy did not use toxicity data from a freshwater wetiand
to evaluate effects to a saltwater wetland.

Page 4, 2" full paragraph: If none of the Wetland 5B samples were toxic and the
wetland is not being used in the FS, then what is the rationale for using the toxicity
results for the other wetlands? This one size fits all approach is unacceptable.

Response: The information from Wetland 5B was presented for informational
purposed in case a similar wetland is evaluated in the future. Please see the
Navy’s response to Specific Comment 2.

Page 5, Compitation of Reference Values, 1% paragraph: If the background
concentrations were multiplied by two, then the rest of the text and Tables 7 and 8
should reflect this fact.

Second paragraph: Were the values used for DDT and metabolites (DDTr) also
multiplied by two? The values appear to be too high. The legal application of
pesticides is not the issue here. If all pesticides were applied legally, then why are
the background concentrations of only DDTr being considered and why are they



orders of magnitude higher than the wetlands values? How about the background
concentrations of the other pesticides?

Update of Refinement Values: Saltwater sediment screening values should not
be used for freshwater sediment. The state of Florida has screening values for
both and they should be used. The rationale for re-refining the COPCs was
questioned in the general comments section. If they are being re-done, then they
should be done using the most appropriate refinement values. This will make the
document defensibie.

Last paragraph: Please verify and correct the third sentence in this paragraph
which states: “Freshwater refinement values were preferentially used for the
freshwater wetlands and saltwater refinement values were preferentially used for
the freshwater wetiands, when avaiiable.”

Response: The reference concentrations were the same reference
concentrations used in the Rl report. The fourth sentence in the first paragraph of
Section “Compilation of Reference Values” will be changed to: “As presented in
Section 6.1 of the Rl (EnSafe, 2007a), the mean detection was calculated,
multiplied by two, and the resuiting multiplier was used as the reference
concentration.”

Please see the Navy's responses to EPA General Comments C and E regarding
the DDT and metabolites (DDTx) reference concentrations. Section 6.2 of the Rl
explains how the basewide concentrations were developed for DDT and
metabolites (DDTx). Background concentrations for the other pesticides were not
developed as part of the RI.

Please see the Navy's response to EPA General Comment B regarding the
refinement values.

The third sentence in the referenced paragraph is correct as it referring to the
refinement values on Tables 7 and 8 in the Technical Memorandum for COCs that
did not have refinement values in the Rl Report. For those chemicais, freshwater
refinement values were preferentially used for the freshwater wetlands and
saltwater refinement values were preferentially used for the freshwater wetlands,
when available.

Page 6, Probable Effects Concentrations: The freshwater probable effects
concentrations described here (MacDonald et al., 2000) are not the same ones
listed in the tables. Those listed in the tables are saltwater values.

Development of Ecological PRGs: Mention is made of ensuring that wetlands are
not excavated where there is marginal risk. This statement may be true.
However, any excavation should be a risk management decision and not the
conclusion of the risk assessment. The risk assessment should be performed to
show where the risks are and the management decisions should be left to the risk
managers.



Response: As discussed in the Navy's response to EPA Specific Comment 4,
the freshwater refinement values were only used for chemicals that did not have a
refinement value in the Ri report.

Although the Navy agrees that the referenced sentence is a risk management
statement, the statement is not coming at the end of the risk assessment. In
essence, the Technical Memorandum is a risk management document because it
will be an appendix to the Feasibility Study (FS). Therefore, it is an appropriate
place for that statement because the PRGs are needed for the FS.

Page 7, 1°! paragraph: The red drum model shows that mercury is an ecological
risk at Wetland 64. Mercury should therefore not be eliminated from Wetland 64
because it is not a “risk driver.” It was detected in 50 percent of the fish samples
and 68 percent of the sediment samples at Wetland 64. Mercury should therefore
be retained for further evaluation at Wetland 64. Perhaps site-specific biota-
sediment accumulation factors (BSAF) should be calculated for mercury and the
models should be redone to determine if it is still a problem. It is also stated in the
text that mercury is not site-related. If not site-related, then where did it come
from? No information is provided in the entire document about the operations of
the site and which contaminants are related to the site and which ones are not.

Response: Mercury was eliminated from further evaluation for reasons provided
on Page 7, 1% paragraph. This was primarily because risks to the red drum were
marginal and most of the mercury concentrations were lower that reference
concentrations. The red drum model is discussed in Section 8.7.1.3 of the RI
report. Actual tissue concentrations were used, when available. Mercury is a
common metal that is in most fish across the State of Florida, much of which is
present from atmospheric deposition. In fact, the State of Florida has a fish
advisory for the state that prohibits or limits the amount of fish that pregnant or
nursing women and women who may become pregnant should consume.
Therefore, mercury contamination in fish appears to be a statewide problem.

Refinement of Chemicals of Concern, Pages 11 thru 15: Additional justification
should be sought for eliminating come of the chemicals. In some cases it is stated
that a chemical was detected in only one of four samples or was legally applied
and therefore is eliminated. One of four is 25 percent and legal application does
not preclude its presence. Site-wide averages, simplistic food-web models,
alternative toxicity values, location specific information, etc. can be used to refine
the COPCs.

Response: The Navy believes that it provided sufficient justification for eliminating
chemicals from evaluation in the FS. As stated in the second paragraph of the
Technical Memorandum, the purpose of the memo was to refine the list of COCs
to allow the FS to focus on those chemicals that are the primary risk drivers in
each wetland. Therefore, the refinement that was conducted is adequate to meet
that objective.



10.

11

Wetland 15, page 12. Iron should not be eliminated from this wetland. The pH of
all wetlands should be checked to determine if high levels of iron and aluminum
are a probiem.

Response: Please see the Navy's response to EPA General Comment K.

Summary and Conclusions: Please revise this section for correctness. Arsenic
should be retained as an ecological COPC in Wetfands 3 and 18B.

Response: The Navy does not believe this section needs revised based on the
responses to the comments. Arsenic was not a final ecological COPC from the RI
report for Wetlands 3 and 18B so it was not retained as an ecological COPC in the
Technical Memorandum.

Table 1: Arsenic shouid be retained as an ecological COPC.
Piease check and correct the spelling of manganese and carbazole.

Response: Arsenic was only a final ecological COPC from the RI report for
Wetland 15, so it was only retained as an ecological COPC for Wetland 15 in the
Technical Memorandum. The spelling of manganese and carbazole will be
corrected.

Table 2: This table is incomplete and needs a lot of clarification. The following

are some questions arising from the table:

a) Laboratory control or reference numbers are not available for comparison. Did
the control exposures meet the acceptance criteria?

b) There may be problems using the toxicity endpoints to derive PRGs.

c) The “C.” in C. tentans, “H.” in H. azteca, *“N.” in N. arenaceodentata, and “L.” in
L. plumulosus have not been spelled out anywhere in the document.

e) Growth is reported in milligrams (mg). Are the results in mg for all of the
organisms or mg/organism; and is growth reported in wet weight or dry weight?

f) How was growth in the H. azteca tests measured and was the growth data
analyzed statistically?

gd) How was growth in the C. tentans tests measured? What was growth

measured after the 28-day exposure or after 10 days of exposure? What was
the duration of the emergence tests and is 50% emergence acceptable?

h) C. tentans was used for freshwater sediments 3 and 5A in 28-day tests and H.
azfeca was used for freshwater sediment 5B in 10-day tests. is they any
rationale for using different organisms and are the freshwater sediment toxicity
results comparable between the stations?

i) The L. plumulosus tests were supposedly 7-day tests, while the test guidance
calls for 10 or 28-day tests. Also, growth is an endpoint in this test. Therefore,
the L. plumulosus exposures may not be adequate for ecological risk purposes.
Should this fact be explained in the “uncertainties” section?

jY Were the benthic community analysis results analyzed statistically; if so were
there any significant differences; if not, why not?

K) Was pH, salinity, grain size, acid-volatile sulfur, etc. of the sediments
measured?

1) Was benthic community analysis performed at Wetland 5B7?

Response:
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a) The toxicity test lab reports are presented in Appendix G of the RI report for

your review. The control sediment had acceptable survival results.

b) Please clarify the problems using the toxicity endpoints to derive PRGs.

c) The “C.” in C. tentans, “H." in H. azteca, “N.” in N. arenaceodentata, and “L.” in

L. plumuiosus will be speiied out in the document.

e) Based on the lab reports presented in Appendix G of the Rl report, it appears

that growth is reported in milligrams/organism, dry weight. This wiil be added
to Tabie 2.

After final counts, the surviving organisms were placed, by replicates, into tared
weigh boats, placed in a drying oven and dried overnight at 60°C. Each
replicate was weighed after drying in a dessicator. The growth data was
analyzed statistically using Toxstat. See the toxicity test report in Appendix G
in the Rl report for more details.

g) The same level of detail regarding the growth measurements was not

presented in the toxicity test report for C. tentans report in Appendix G in the
Rt report. Growth was measured after 10 days of exposure (see Table 1 in
the toxicity test report in Appendix G in the Rl report). The duration of the
emergence tests was 28 days. The toxicity test report indicated that “there
were no chronic effects for emergence when compared to the controf
sediment larvae which only yielded 50% and 60% emerged adults. Guidance
suggests that the average emergence usuailly observed is 60%, and the
control popuiation should yield 70%. All stations performed as well as or
better than the control sediment.” Therefore, the 50% emergence rate for the
site sample is acceptable.

h) As indicated in the first paragraph in Section 4.7 of the Rl report: “initiaily, the

)

10-day Hyalella azteca test for survival, growth, and reproduction was planned
to be performed on sediment samples collected from Wetlands 5A and 3 during
Phase Ill. However, based on the recommendation of the contract {aboratory,
the 28-day Chironomus tentans test (ASTM Method E1706-95B) for survival
and emergence was performed instead. USEPA and FDEP concurred with this
analysis change. The 10-day Hyalella test was discontinued because 10 days
was considered insufficient to obtain adequate growth and reproduction
response, both key measurement endpoints for this test. The longer test
enabled the chronic endpoints to be measured more effectively.”

Table 8-4 in the Rl reports indicates that the L. plumulosus were 10-day tests.
Also, Table 1 in the Toxicity test Report in Appendix G of the Rl report indicates
the test was 10 days. It is not know why the Project Team agreed to only
include the survival endpoint for L. plumufosus. However, growth was
measured form N. arenaceodentata at the same locations so the Navy believes
the data are adequate for ecological risk purposes and determining PRGs

The benthic community analysis results were not analyzed statistically. It is not
known why the Project Team agreed to this approach. However, for reasons
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12.

13.

14.

15.

discussed in the Navy’s response to EPA General Comment C, the benthic
data were given much less weight for setting PRGs compared to the toxicity
test data.

k) As presented in Table 4-1 of the RI report, most of the sediment samples were
analyzed for grain size, but the only sediment sampies analyzed for AVS/SEM
were from Wetland 64 in 2001. These samples were not used for toxicity
testing. It does not appear that the sediment samples were analyzed for pH or
salinity.

[) Benthic community analysis was not performed at Wetland 5B.

Tables 3-6: The toxicity tests results are not reliable for use in selecting PRGs.

Response: The Navy disagrees that toxicity tests results are not reliable for use in
selecting PRGs. Please see the Navy's response to EPA General Comment C.

Table 7: Please add “wetland sediment” to the title of this table and use
freshwater refinement values instead of saltwater sediment refinement values.
Also indicate that the reference concentrations are two times the average (of two
sediments).

Response: The title of Table 7 will be changed to "REFERENCE
CONCENTRATIONS, SCREENING VALUES, AND REFINEMENT VALUES FOR
FRESHWATER WETLAND SEDIMENT.” A footnote will be added to Table 7 to
indicate which refinement values are saltwater and which are freshwater. A note
that the reference concentrations are two times the average of the two reference
sediment samples will be added as a footnote to Table 7.

Table 8: Please add “wetland sediment” to the titie of this table. Also indicate that
the reference concentrations are two times the average (of two sediments).

Response: The title of Table 8 will be changed to “REFERENCE
CONCENTRATIONS, SCREENING VALUES, AND REFINEMENT VALUES FOR
SALTWATER WETLAND SEDIMENT.” A footnote will be added to Table 7 to
indicate which refinement values are saltwater and which are freshwater. A note
that the reference concentrations are two times the average of the two reference
sediment samples will be added as a footnote to Table 8.

Tables 9-12: Refinement values and reference concentrations shouid not be used
as PRGs. PRGs should be selected for DDTr, total PCBs, etc. and not the
individual chemicals.

Response: The Navy bhelieves that refinement values and reference
concentrations can be used to set PRGs because PRGs should not be lower than
reference concentrations or the refinement values that were used in the Rl to
refine the list of COPCs. PRGs should not be selected for DDTr, total PCBs, etc.
as there were not COCs from the Rl report.
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16.

17.

18.

Tables 14-20: Low detection frequency has been used as a criterion for
eliminating chemicals in the COPC refinement. What is the frequency of detection
cut-off, 5% or 10%? A frequency of detection of 5% is considered provided
enough samples were collected.

Response: Please see the Navy's response to EPA Specific Comment 7.

Table 21: The recent results alone should not be used to make risk decisions. All
of the results should be used because there is no guarantee that the recent
sampling actually sampled the original sampling locations. Also, risk driver
(subjective) and site-related should not be used to eliminate chemicals from the
wetlands.

Response: Please see the Navy's response to EPA Specific Comment 7.

Table 22: Arsenic should be included as a final COPC in Wetlands 3 and 18B
and mercury should be included in Wetland 64 for further evaluation.

Response: Piease see the Navy's response to EPA Specific Comment 9 for

arsenic. Please see the Navy's response to EPA Specific Comment 7 for
mercury.
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NAS Pensacola Partnering Conference Call Summary
For the Response to Comments on the

Technical Memorandum Site 41 - Combined Wetlands, Naval Air Station, Pensacola.

Date: August 23, 2010

Participants:

Gerry Walker (TINUS) Frank Lesesne (TtNUS)
David Grabka (FDEP) Linda George (EPA)

Allison Harris (Ensafe) Leo

Brian Caldwell (TINUS) Steve Stuchel (EFA)

Greg Fraley (USEPA) Ligia Mora-Applegate (FDEP)
Aaron Bernhardt (TtNUS) Juanita Sapp (TtNUS, scribe)

Purpose: This teleconference was initiated by the Navy to discusses the Regulatory comments by the U.S.
Environmental Protection Agency (USEPA) and Florida Department of Environmental Protection (FDEP); the
Response to Regulatory Comments provided by the Navy; and the Response to Response to Comments
submitted by FDEP on the: Technical Memorandum -Refined List of Chemicals of Concern for the Feasibility
Study and Development of Preliminary Remediation Goals for Sediment, Site 41 -Combined Wetlands, Naval
Air Station, Pensacola. The document is undated. If the University of Florida indicated that the responses
were acceptable in their follow-up comments, they were not discussed during the call and are not summarized
in these minutes.

University of Florida Comment #1: Derivation of the wetland-specific PRGs was based on sediment toxicity
testing. Table 2 states that samples 041M5A0501 and 041M640501 are not considered toxic despite
significant reductions in growth for C. tentans and N. arenaceodentata, respectively, due to the high benthic
diversity at those sample locations. Based on the sediment quality triad, if sediment samples exceed defauit
chemistry criteria and show statistically significant toxicity to benthic organisms, the presence of a diverse
benthic community does not preclude impacts to aquatic life. In fact, it suggests that the chemicals are likely
stressing the ecosystem (MacDonald and Ingersoll, 2002, Table 23). Therefore, samples 041M5A0501 and
041M640501 should be considered toxic. This changes the no observed effects concentration (NOEC) and
lowest observed effects concentration (LOEC) for antimony, cadmium, copper, lead, and zinc in Wetlands 3
and SA (Table 3) and for all chemicals excluding endosulfan | in Wetland 64 (Table €).

Navy response to Comment #1: The conclusion of Section 11.1.4.4 of the Rl report states that "Based on the
evaluation of Wetland SA to date, previous levels of constituents caused statistically significant reduction of
growth at one sampling station, 041M5A05. However, the community index indicated that this location
indicated the highest levels of diversity in Wetland SA." The conclusion of Section 11.3.4.3 of the RI report
states that "Based on the results of the chemistry and toxicity data, sample locations 041M640401 and
041M640601 exhibited conditions in which toxic chemicals were probably stressing the system.” The report did
not conclude that 041M640501 was a toxic location. Therefore, the Navy does not believe that either location
should be considered toxic for purposes of setting PRGs.

Follow-up response to Comment #1: it is understood that samples 041M5A05 and 041M640501 were not
considered toxic in the Rl report. However, the weight-of-evidence approach suggests that chemicals at these
two locations are stressing the ecosystem. Chemical concentrations that adversely affect the ecosystem
should be taken into consideration when deriving PRGs even if a particular sample [ocation was not labeled as
toxic in the Rl report.
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Consensus: The discussion focused on whether 041M5A05 and 041M640501 should be considered toxic for
setting PRGs. FDEP indicates that samples in gquestion should be considered toxic for Wetland 64 because
they had marginally lower growth, even though survival in the samples was not impacted. TtNUS indicated
that the benthic community metrics were the highest at these locations indicating that the benthic community
was not being impacted. Identifying those samples as toxic would be a disconnect between the Remedial
Investigation (RI) and the Feasibility Study (FS). TtNUS indicated that they would evaluate the impact that
identifying those two samples toxic would have on the PRGs. [Post meeting note: It was determined that the
overali PRGs would not change significantly by identifying those two samples as toxic, so to be consistent with
the conclusions of the RI, the PRGs were developed identifying those samples as non-toxic. However, the
uncertainty section that was added to the Technical Memorandum includes a discussion to present the impact
that on the PRGs had those samples been identified as toxic.]

University of Florida Comment #2: Table 2 presents a summary of the sediment toxicity tests. It is unclear
from this table how the toxicity tests were performed. Notably, the length of the toxicity test is absent. The
FDEP recommended method for determining chronic toxicity to fresh water whole sediment is the 42-day
Hyalella azteca survival, growth, and reproduction test and the Chironomus tentans life-cycle fest. For salit-
water whole sediment, the FDEP recommends the 42-day H. azteca survival, growth and reproduction test and
the Leptochirus plumulosus growth and reproduction fest. The organisms N. arenico/a and N. arenaceodentata
utilized for salt-water toxicity testing at NAS Pensacola Site 41 are not included in the organisms
recommended for sediment toxicity testing by the FDEP (FDEP, 2004).

Navy response to Comment #2: Section 8.7.3 and Table 8-4 of the RI report describes the toxicity testing
that was conducted, including the length of the tests. No regulator comments were received on the RI report
regarding the length of the test or the test species selected.

Follow-up response to Comment #2: The 42-day H. azteca survival, growth, and reproduction test is
recommended by the FDEP for assessment of the chronic toxicity of sediments to benthic invertebrates.
Wetlands 64, 16, and 18 utilized a 20-day marine N. arenacoedentala chronic toxicity test and Wetlands SA
and 3 utilized a 28-day C. tentans toxicity test (Table 8-4 of the RI). Chronic toxicity may occur at lower
concentrations when the organisms are exposed for longer periods of time. The 42-day chronic toxicity test
recommended by the FDEP may reveal toxicity at lower concentrations than is visualized during a 20-or 28-
day toxicity test. Use of these shorter tests increases the uncertainty in the toxicity results and may leave toxic
sediments on-site.

Consensus: Dave Grabka indicated that toxicity tests could be used to define the area that is impacted,
versus using chemical concentrations. If so, the partnering team needs to make a decision on whether the 42-
day toxicity test should be conducted in the future, vs. 20- or 28-day toxicity tests, which is the test that the
FDEP Risk assessors recommend. Steve Stuckel (EPA) indicated that in his experience, the 28-day test is
adequate for determining toxicity. He stated that other confounding factors can impact the toxicity test when it
lasts longer than 28 days and the only additional endpoint that is measured is reproduction. However he noted
that he has not seen very many 42-day tests used in practice.

University of Florida Comment #3: The sediment toxicity tests do not appear to have been interpreted

correctly. Page 2 defines a NOEC as the greatest concentration that does not cause a toxic response.

However, this definition allows the NOEC to be greater than concentrations that displayed sediment toxicity.

For example, in Table 3 the greatest concentration of lead that did not cause a toxic response is 75.5 mg/kg in

sample 041M5A0601. However, toxicity was seen in sample 041M030701 at a lead concentration of 35.6
2



mglkg. Based on the above definition, 75.5 mglkg is considered a NOEC despite the toxic response at 35.6
mglkg lead. NOECs should not exceed the lowest toxic concentration in a sediment sample.

Navy response to Comment #3: By definition, the NOEC can be greater than concentrations of the same
chemical in samples that are considered to be toxic because a NOEG is defined as the greatest concentration
of a chemical in a non-toxic sample. The LOEG is defined as the lowest concentration in a toxic sample
provided that the concentration is greater than the NOEG. Therefore, the NOEGSs can exceed the lowest toxic
concentration in a sediment sample.

Follow-up response to Comment #3: Sediment toxicity tests evaluate the toxicity of the mixture of chemicals
present within the sediment. The benefit to these tests is that they account for the possible non-additive toxic
effects of mixtures and for changes in site-specific bio-availability. Because many site-specific characteristics
are affecting the toxicity of the samples, it is difficult to determine what combination of sediment characteristics
is responsible for the toxic effect. Therefore, the LOEC of 35.6 mg/kg lead should have greater weight than the
NOEC of 75.5 mg/kg. In addition, the LOEC (Wetland 3) and NOEC (Wetland 5A) concentrations for lead
come from two separate wetlands in Wetland Group B. It appears that the grouping of these two wetlands may
not be appropriate.

Consensus: In most wetlands there are not a lot of data to evaluate other characteristics that may be
impacting the toxicity of the samples. However, the NOEC and LOEC approach was conservative, as noted
by some of the values. Therefore, the data will be reviewed to determine whether the NOECs and LOECs can
be modified based on site-specific characteristics. [Post meeting note: The site specific physical
characteristics are discussed in the uncertainty analysis section that was added to the Technical
Memorandum.]

University of Florida- Comment #4: In Table 7, marine water sediment PELs are utilized as freshwater
sediment probable effects concentrations (PEGs). This is problematic for arsenic and 4,4'-DDE because their
marine water PELs are not protective of benthic organisms in freshwater sediment. The marine water sediment
PEL value for arsenic of 41.6 mglkg exceeds the Florida sediment quality assessment guideline (SQAG)
freshwater PEG of 33 mglkg. The 4,4'-DDE marine water PEL of 0.374 mglkg exceeds the Florida SQAG
freshwater PEG of 0.031 mgikg. PEGs are utilized as not-to-exceed values. When the defauit PEG value is
selected as the PRG, chemical concentrations at freshwater wetlands of concern (Wetlands 3, 5A, 18A, and
48) should not exceed the PEG values listed in MacDonald et al. (2003).

Navy response to Comment #4: The saltwater refinement values from the Rl were used, when available,
because they were agreed to by the ecological technical subgroup as documented in the November 16, 2007
responses to EPA comments dated April 5, 2006 which indicated "The Tier | Partnering Team agreed to use
only the EPA Region 4 Screening values and the FDEP PELs and TELs" in the RI. Also, as documented in the
November 16, 2007 responses to FDEP comments dated January 23, 2006: "The Navy's approach for
evaluating sediment data were based on the professional judgment of the NAS Pensacola Partnering Team. In
addition the Team included ecological experts from the University of Florida, NOAA, and EPA Region 4
Ecological Services Division." However, if refinement values were not available then freshwater refinement
values were preferentially used for the freshwater wetlands and saltwater refinement values were preferentially
used for the freshwater wetlands, when available.

Follow-up response to Comment #4: it is unclear why marine water PELs were utilized for freshwater
sediment when freshwater PECs are available. As stated above, marine water PELs for arsenic and 4,4-DDE
exceed the freshwater PECs and are not protective of freshwater benthic invertebrates. Use of the marine
water PELs for freshwater is likely to result in toxic sediments remaining in freshwater wetlands.
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Consensus: Although it was acknowledged that the Rl report used saltwater refinement values for both the
freshwater and saltwater wetlands, as agreed to be the project team at the time, it was agreed that for this
Technical Memorandum, saltwater refinement values would be used for saltwater wetlands and freshwater
refinement values would be used for freshwater wetlands. it was also agreed that the refinement values would
not be changed in the RI report.

o e e s e st et s st S e A S T e e S i P A i L U A S ot S S S St S S S T o e S ks it i S S . o

University of Florida Comment #5: In Table 9, the proposed overall ecological PRG for aidrin (0.08 mgikg)
and manganese (1,100 mg/kg) for Wetlands 3, 5A, and 18A are severe effects levels (SELs). SELs should not
be utilized as remedial goals since they are not protective of the benthic community. We recommend utilizing
the US EPA Region lil freshwater sediment screening benchmarks of 0.002 mg/kg for aldrin and 460 mg/kg for
manganese. These values are lowest effect levels (LELs) and are likely to provide more adequate protection of
the aguatic community.

Navy response to Comment #5: The Navy does not agree that screening levels should be used as PRGs.
The SELs are similar in definition to the PELs that were used to refine the list of COPCs in the Rl report, and
were also used as one of the criteria for sefting PRGs in the Technical Memorandum.

Follow-up response to Comment #5: SELs are defined as the concentration at which a pronounced
disturbance of the sediment-dwelling community can be expected. The SEL represents approximately the 90"
percentile of the effects data. The PEL represents the geometric mean of the 50™ percentile of the effects data
and the 85" percentile of the no effect data. We therefore disagree that SELs are similar to PELs (MacDonald
et al., 2003). SELs suggest significant adverse impacts to the benthic community and shou!d not be utilized as
PRGs.

Consensus: The Navy agreed to look at other refinement values or other approaches for determining the
refinement values such as using the geometric range of the LEL and SEL. [Post meeting note: The Upper
Effects Thresholds from Buchman (2008) was used as the refinement values for aldrin and manganese in the
Technicai Memorandum.]
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University of Florida Comment #7: The human health PRGs listed in Table 13 for the maintenance worker
and recreational fisherman are not apportioned. Per Chapter 62780, FAC., alternative soil clean-up target
ievels (CTLs) should be apportioned.

Navy response to Comment #7: The Navy would like to discuss this comment further with the State, If the
PRGs are apportioned according to the number of carcinogenic/noncarcinogenic chemicals at each area,
several of the sediment PRGs will resuit in fish tissue concentrations that are much iower than what is used to
set fish advisories in the State of Florida. This is because the State of Florida sets fish advisories using a 10E-
4 risk level, whereas apportioning the PRGs results in fish tissue levels based on a less than 10E-7 risk level.
The resuiting fish tissue concentrations would likely be less than background concentrations. This would also
occur if the PRGs were not apportioned, but the impacts would not be as severe. Note that there was an error
in the fraction of organic carbon values that were used to calculate the PRGs at Wetlands 15 and 64 so those
corrections will be made when the PRGs are re-calculated.



Follow-up response to Comment #7: In the State of Florida, human health risk-based CTLs are derived
using a target risk level of 10°. This includes CTLs based on the consumption of fish (Chapter 62-302, FAC.),
which have a health protection goal very different from a fish advisory level. Additionally, whenever alternative
CTLs are utilized, apportionment is required per Chapter 62-780, FAC. This ensures the total risk from
chemicals present at the site does not exceed the FDEP target risk of 10°.

Consensus: This item was not resolved during the call, but it was agreed that the Technical Memorandum
should include better support for the approach used to develop the human health PRGs. [Post meeting note:
This additional support was included in the revised Technical Memorandum.]

University of Florida Comment #9: In the calculation of PRGs for sediment protective of ingestion of fish, the
fraction of intake from the site {Fl) is 0.1. This assumes that on the day a child trespasser consumes fish from
the site (52 dly), the fish caught on-site wili only account for 10% of the fish ingestion that day Instead, it
appears likely that all fish ingested on that day would originate from the site. Therefore, we recommend
utilizing an Fl of 1. This would decrease the recreational fisherman PRGs listed in Table- 13 by a factor of 10.

Navy response to Comment #9: The PRG for the recreational fisherman will be modified as follows. It is
assumed the recreational fisherman eats one fish meal a week over a course of the year or 52 meais a year.
Not all of the fish that the recreational fisherman eats will come from the wetlands. It is assumed that only 10
percent or 5 meals consists of fish caught at anyone wetlands, therefore the exposure frequency would be 5
meals per year. Since the entire meal would come from the site a value of 1 will be used for the fraction
ingested.

Follow-up response to Comment #9: The above response modifies the exposure frequency of the
recreational fisherman to 5 d/y . This exposure frequency appears low for a recreational fisherman scenario.
We recommend using a value of 52 d/y as proposed in the technical memorandum. This exposure frequency
represents a value of approximately once a week and appears more reasonable.

Consensus: Addressed in comment 7

c. Wetland 15;

i. Lead, 4,4-DDD, 4,4'-DDT, and total DDT were listed as ecological COCs in the remedial investigation
report (Ri) Table 16-1 but were omitted as ecological COCs in the technical memorandum. Because
these chemicals exceed refinement criteria in the RI, they should remain ecological COCs for Wetland
15.

ii. Delta-BHC was listed as an ecologicai COC in the Rl report Table 16-1 (delta-BHC HQ = 5.6).
Although it was eliminated in this technical memorandum as a CQOC for human heaith, it remains an
ecological COC for this wetland.

Navy response to Comment #11c: Lead, 4,4-DDD, 4,4'-DDT, total DDT, and delta-BHC were not listed as
ecological COCs at Wetland 15 in the revised Table 16-1 (see Attachment A of the Technical Memorandum).
Therefore, they were not evaluated as ecological COCs in the Technical Memorandum.

Follow-up response to Comment #11c: Revised Table 16-1 excludes total DDT and total BHC as ecological
COCs based on food chain modeling resuits that conclude the hazard quotient is less than one for
concentrations present in Wetland 15. However, it is not clear why lead was excluded as an ecological COC.
Revised Table 16-1 lists an HQ of 1.9 for lead in Wetland 15 and it appears to remain of concern.
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Consensus: Text will be added to the Technical Memorandum to better explain why and how Table 16-1 was
refined from the Rl report to the Technical Memorandum.

iii. Silver should be retained as an ecological COC In Table 6, sample 41M6405 should be considered
toxic and 1.9 mglkg should be utilized as the LOEC for silver. The maximum Phase /I (5.1 mglkg), Phase /I|
(3 mg/kg), and Phase IV (4 mg/kg) silver concentrations exceed the LOEC. Therefore, silver should be
retained as an ecological COC for this wetland.

Navy response to Comment #11h(iii): Please see the Navy's response to Comment 1. The Navy does not
agree that the LOEC for silver needs revised.

Follow-up response to Comment #11h(iii); Please see the follow-up response to Comment #1. Silver should
be retained as an ecological COC for Wetland 64.

Consensus: See response to Comment #1.

iv. Table 16-1 of the RI states that mercury should be retained as a bioaccumuiative COC for this wetland.
The refinement PRGs presented in this document did not address bioaccumulation. Therefore, mercury should
be retained as an ecological COC for this wetiand.

Navy response to Comment #11h(iv): Mercury was eliminated from further evaluation for reasons provided
on Page 7, 1° paragraph of the Technical Memorandum. This was primarily because risks to the red drum
were marginal and most of the mercury concentrations were lower that reference concentrations. The red
drum mode! is discussed in Section 8.7.1.3 of the Rl report. Actual tissue concentrations were used, when
available. Mercury is a common metal that is in most fish across the State of Florida, much of which is present
from atmospheric deposition. In fact, the State of Fiorida has a fish advisory for the state that prohibits or limits
the amount of fish that pregnant or nursing women and women who may become pregnant should consume.
Therefore, mercury contamination in fish appears to be a statewide problem.

Follow-up response to Comment #11 h(iv): The response suggests that mercury concentrations in fish
tissue at Wetland 64 are representative of background. To our knowledge, a site-specific background mercury
concentration in fish tissue was not obtained. Although mercury concentrations in fish tissue may be elevated
in some areas of the state, it is not possible to determine if the fish tissue concentrations at Wetland 64 are
representative of background without a site-specific background study.

Consensus: Additional discussion regarding mercury concentrations in background fish will be included in the
Technical Memorandum.

There is a difference in the ecological COCs listed in Table 16-1 of the Final Rl dated August 17, 2005 and the
revised Table 16-1 listed as Attachment A of the technical memorandum. It is unclear why these tables differ
or how the revised Table 16-1 was derived. Information regarding the elimination of COCs from the revised
Table 16-1 should be provided.

Consensus: Text will be added to the Technical Memorandum to better explain why and how Table 16-1 was
refined from the Rl report to the Technical Memorandum.



General Comments:

A.

Further Refinement: it is stated in the Technical Memorandum that Ensafe re-evaluated the Remedial
Investigation (RI) data and refined the chemicals of concern (COC) in 2007 (Ensafe 2007a). Please
note that at this early stage in the risk assessment process, Region 4 would like to refer to the COCs in
the Technical Memorandum as chemicals of potential concern (COPC). If the COPCs had already
been refined by Ensafe, then what is the purpose of the additional refinement in the current Technical
Memorandum? The screening-level risk assessment uses conservative assumptions and the COPC
refinement used benchmarks which are less conservative than those used in the refinement. Did the
further refining of the COPCs in the Technical Memorandum use much less conservative benchmarks
than those previously used? Also, it is usual practice in a refinement to provide the sources of the
altemative (refinement) screening values (ATV), calculate refinement hazard quotients (HQ), and show
how many locations exceed the ATVs. In selecting ATVs for refinement, chemical concentrations
described as severe effect levels (SEL) should not be used.

Response: Note that this Technical Memorandum is not in the early stage of the risk assessment. The
risk assessment was conducted as part of the approved Remedial Investigation (RI) report. As stated
in the second paragraph of the Technical Memorandum, the purpose of the memorandum was to refine
the list of COPCs to allow the FS to focus on those chemicals that are the primary risk drivers in each
wetland. The benchmarks used in the Technical Memorandum were not less conservative than those
used in the screening-level risk assessment for Site 41. Refinement values were used in the
screening-level risk assessment for Site 41 to refine the list of COPCs. The source of the refinement
values are noted on Tables 7 and 8. The definitions of the sources are provided in the Technical
Memorandum text. Footnotes will be added to Tables 7 and 8 with the definition of the acronyms. As
documented in the November 16, 2007 responses to FDEP comments dated January 23, 2006 “The
Navy's approach for evaluating sediment data were based on the professional judgment of the NAS
Pensacola Partnering Team. In addition the Team included ecological experts from the University of
Florida, NOAA, and EPA Region 4 Ecological Services Division.”

Consensus: Response was acceptable

Alternate Screening Values: The wetlands have been designated as either saltwater or freshwater.
However, only the saltwater ATVs from Florida were used the refinement. Please provide the rationale
(e.g. salinity) for designating the wetlands as either saltwater or freshwater. Were the salinities of the
samples used in the designation? The state of Florida has sediment quality assessment guidelines
(threshold effect concentrations and probable effect concentrations) for inland waters. The PECs
should be used for refining the freshwater sediments.

Response: The reviewer is not correct that only saltwater ATVs were used refinement values. The
saltwater refinement values from the Rl were used, when available, because they were agreed to by
the ecological technical sub-group as documented in the November 16, 2007 responses to EPA
comments dated April 5, 2006 “The Tier | Partnering Team agreed to use only the EPA Region 4
Screening values and the FDEP PELs and TELs” in the RI. Also, as documented in the November 186,
2007 responses to FDEP comments dated January 23, 2006 “The Navy’s approach for evaluating
sediment data were based on the professional judgment of the NAS Pensacola Partnering Team. In
addition the Team inciuded ecological experts from the University of Florida, NOAA, and EPA Region 4
Ecological Services Division.” However, if refinement values were not available then freshwater
refinement values were preferentially used for the freshwater wetlands and saltwater refinement vaiues
were preferentially used for the freshwater wetlands, when available.
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The salinity measurements in the wetlands are presented in Table 4-3 of the Rl report.

Consensus: The Navy agrees to use saltwater refinement values for saltwater wetlands and
freshwater refinement values for freshwater wetlands

C. Preliminary remedial goals: The procedures used for selecting the preliminary remedial goals (PRG) in
the Technical Memorandum are inappropriate. In some cases literature-derived benchmark values
were used as PRGs and in other cases obviously contaminated reference or background values were
used as PRGs. The Triad approach consisting of different lines of evidence (chemical analysis, benthic
surveys, and toxicity tests) was used in the document but not used in selecting the PRGs in the
Technical Memorandum. However, results from only the toxicity tests and/or so-called background
concentrations were used to select the PRGs. The toxicity results were mostly inconclusive. No dose-
response relationships were established for any of the chemicals. Therefore picking and choosing
PRGs from the data is not acceptable. Information from all of the available data (chemical analysis,
benthic surveys, and toxicity tests) should be synthesized and analyzed prior to selecting the PRGs.
Chemical concentrations from obviously contaminated reference locations should not be selected and
used as PRGs.

Response: The Navy agrees that dose-response curves were not established for the chemicals, so the
more conservative approach of calculating no observed effects concentrations (NOECs) and lowest
observed effects concentrations (LOECs) was used. The results of the benthic community data were
presented on Table 2. However, because samples were not collected at reference locations the resuits
within a wetland were compared to other results within the same wetland. Therefore, it is difficuit to
interpret the results. For that reason, the Navy put more emphasis on the toxicity test data to develop
PRGs.

The Navy does not agree that the reference locations are obviously contaminated. As documented in
the November 16, 2007 responses to FDEP comments dated January 23, 2006: “The reference
wetland selection and subsequent use was approved by all members of the Pensacola Partnering
Team, in consultation from NOAA, University of Florida, and EPA Region 4 Ecological Services
Division.”

Consensus: EPA would like other data evaluated inciuding TOC and grain size. Please see
Consensus for FDEP Comment #3.

D. Wetlands Characterization: It appears that some of the wetlands were not fully characterized. In some
cases only two, four, or five sample results were used to make risk based decisions. Using a limited
number of samples in the decision-making process leads to uncertainties in the risk assessment
process.

Response: The Navy recognizes that additional sampling would reduce uncertainty associated with the
nature and extent of potential contamination. Although, the project team at the time of the RI agreed to
the sampling strategy, further sampling may be conducted as part of a long term monitoring program
associated with the alternatives for the FS.

Consensus: The team agreed that additional data could be collected as part of a monitoring program.



E. Toxicity Evaluation: The toxicity test results used in the Technical Memorandum should be evaluated
properly and used with caution. The fact that there is no toxicity to benthic invertebrates from a sample
does not imply that the chemical concentrations in that sample represent no-observed-effect-
concentrations (NOEC}) and can be used as PRGs. This is because in most cases the sediments with
the highest chemical concentrations were not tested for toxicity and the NOECs and lowest-observed-
effect-concentrations (LOEC) are not clear-cut. As such, the toxicity test results used in selecting the
PRGs are unacceptable. Different test organisms with different sensitivities were used in the toxicity
tests. The proper assumptions should be used in selecting toxicity endpoints and the associated
uncertainties should be discussed. Also, the mode of action of some of the chemicals in the sediment
samples is different and their effects cannot be shown merely by direct toxicity. For example the
pesticides and some of the inorganics (e.g. mercury, selenium, etc.) bioaccumulate in the food web
therefore their bioaccumulation potential is more important than direct toxicity. Using direct toxicity
endpoints to assess these chemicals and select PRGs for them may lead to additional uncertainties.
Simplistic food-web models can be used for the bioaccumulative chemicals.

Response: The fact that there is no toxicity to benthic invertebrates from a sample implies that the
chemical concentrations in that sample represent an unbounded no-observed-effect-concentration
(NOEC), provided that the concentration was the greatest concentration tested. That fact that in some
cases the sediments with the highest chemical concentrations were not tested for toxicity only indicates
that the true NOEC may be even higher. This is an acceptable method for selecting PRGs, which the
Navy has done on many sites across the country.

The Navy agrees that different test organisms with different sensitivities were used in the toxicity tests,
but this does not affect the development of NOECs or LOECs.

The Navy agrees that the mode of action of some of the chemicals in the sediment samples is different
and their effects cannot be shown merely by direct toxicity. However, the NOECs and LOECs that
were developed were from impacts to sediment invertebrates from direct toxicity.

Simplistic food chain models were used in the Rl to evaluate risks to upper trophic-level birds and
mammals for each terrestrial operable unit in accordance with agreements reached with FDEP and
their risk assessors from the University of Florida, EPA and their ecological risk assessors and the
Navy. The Navy does not believe that risks were great enough (i.e., NOAEL HQs greater than 1.0
using site-specific bioaccumulation data and average concentrations) to warrant developing PRGs for
those receptor. Risk to red drum from mercury is discussed at the end of the first complete paragraph
on page 15 of the technical memorandum.

Consensus: Parts of this comment were already discussed with the FDEP comments. No changes
need to be made to the Technical Memorandum based on this comment.

F. Reference Stations/Concentrations: Reference stations are usualiy selected from areas not influenced
by the site and should be reviewed for appropriateness prior to use in a risk assessment. In some
cases reference stations may have contaminant concentrations that exceed screening values. This
does not imply that chemical concentrations from those stations should be used to eliminate chemicals
from consideration in the risk assessment. Rather, the reference station data should be used for
appropriateness before they are used. Freshwater sediment reference station results should not be
used for saltwater sediment reference stations. The concentrations of DDT/DDD/DDE from the
reference stations were much higher than their respective ecological screening values (ESV) and

9




should not be used in the risk assessment. In fact some of the DDT concentrations were up to 300
times higher than the site concentrations. These concentrations should also not be used as PRGs.

Response: Please see the Navy's response to EPA General Comment C. The basewide levels for
DDT, DDE and DDD were developed as a Team Decision. As indicated in NOAA's March 22, 2001
Comment No. 2 on the Final RI report for Site 41 stated: “The Pensacola NAS team examined these
histograms, identified inflection points and agreed to concentrations which we believe represent base-
wide DDTx levels....Independently gathered DDTx information indicate similar concentrations found in
the Pensacola Bay area. The histograms, independent data and approach used by the team is a
technical success story and should be highlighted in the Rl Report.” The values cited in there comment
were: 20 ppb for DDT, 40 ppb for DDE, and 50 ppb for DDD. Therefore, the Navy believes that the
DDT/DDD/DDE concentrations from the reference stations can be used to set PRGs, when they are
greater than site-specific risk-based values.

Consensus: EPA indicated that they accept the team’s decision about background. No changes need
to be made to the Technical Memorandum based on this comment.

G. Site-Related Chemicals: Some of the chemicals were eliminated during the refinement because they
were determined not to be site-related or not to be risk drivers. Some of these terminologies are
subjective. No site-related chemicals or risk drivers were identified in the Technical Memorandum.
The process for eliminating chemicals in the refinement shouid be reviewed with special attention paid
to the bioaccumulative chemicals.

Response: Although the terminologies may be somewhat subjective, terms like “site-related” and “risk
drivers” are commonly used to refine the list of ecological COPCs. The text in the Technical
Memorandum explains why the Navy believes that certain chemicals are not “site-related” and/or “risk
drivers.” Again, the purpose of the technical memorandum was to refine the list of COPCs to the
primary risk drivers that could reasonable be evaluated in the FS. For example, it is not beneficial to
evaluate endosulfan sulfate in the FS at Wetland 3 when it was detected in 3 of 12 samples at a
maximum detected concentration of 0.0072 mg/kg. This low concentration is not indicative of a
disposal activity and other chemicals at the site (i.e., arsenic and cadmium) are of greater concem.
Therefore, if risks from other chemicals that are detected more frequently and at greater concentrations
are addressed in the FS, risk from the less frequently detected chemicals also should be addressed.

Please see the Navy's response to EPA General Comment E regarding bioaccumulative chemicals.

Consensus: Additional information would be added to the Technical Memorandum, where necessary,
to help support the decisions for eliminating chemicals as risk drivers.

H. Uncertainties and Data Gaps: The Technical Memorandum could benefit from an “uncertainties” and a
“data gaps” section. Was the available data enough to make risk decisions and are there any
additional data needs? What are some of the assumptions used in the refinement? Were there any
uncertainties associated with the assumptions used in the COPC refinement process?

Response: An uncertainties analysis section will be added to the Technical Memorandum to discuss
EPA’s concerns.
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Consensus: It was agreed that an uncertainty analysis section would be added to the Technical
Memorandum.

L. Surface_Water: Several chemicals were retained in surface water after refinement but there is no
mention of the resuits in the Technical Memorandum. Were there any COPCs in surface water? What
was the final decision on the surface water samples? Were they supposed to be further refined as the
sediment samples and presented in the Technical Memorandum?

Response: Surface water is not a media that is typically evaluated in an FS because surface water by
itself cannot really be cleaned up. The rationale for not including surface water will be provided in the
FS, but a mention of this will be added to the Technical Memarandum as well.

Consensus: The Technical Memorandum will mention that surface water is not evaluated in the
memorandum because the primary sink for contaminants is sediment and it is difficult to remediate
surface water.

J. Fish Tissue Data: According to the RI report, fish tissue data was available. This could have been
used in the COPC refinement using simplistic food-web models to estimate risk.

Response: Fish tissue data were used in the RI to calculate risks using food web models. Please see
the Navy’s response to EPA General Comment E regarding why PRGs were not developed for upper
trophic-level birds and mammals using simplistic food-web models.

Consensus: Response was acceptable.

K. Chemical Toxicity: The toxicities of aluminum and iron are pH dependent. Relatively PRGs were used
to eliminate these 2 inorganics during the refinement without regard to sediment pH. The surface
waters appear to be acidic and it is expected that sediments will also be acidic. The toxicities of iron
and aluminum should therefore be reevaluated based on the sediment pH. An iron concentration of
246,000 mg/kg was selected as a NOEC but there was an effect in the sample with a concentration of
67,100 mg/kg. This supports the general comment C above.

Response: The Navy agrees that the bioavailability and therefore toxicity of aluminum and iron are pH
dependent. Toxicity test data from Wetlands 3 and 5A were combined for developing PRGs. The pH in
the surface water sample from location 041M030201 was 5.78 S.U. (see Table 4-3 in the RI report).
This sample had the lowest pH of any of the samples in Wetlands 3 or 5A, but the sediment from this
location was not toxic. This is also the location with the greatest iron concentration (246,000 mg/kg).
Although pH was not measured in a surface water sample near 041M030701, this location was near
041M0303, which had a pH of 5.99. In fact, the pH in all four samples from Wetland 3 where it was
measured ranged from 5.78 to 6.41. Finally, the pH in the overlying water measured during the toxicity
testing (Appendix G of the RI report) indicated relatively neutral pH. Therefore, pH does not appear to
be a factor in the toxicity test results. The reviewer notes that “An iron concentration of 246,000 mg/kg
was selected as a NOEC but there was an effect in the sample with a concentration of 67,100 mg/kg.”
The Navy agrees with that statement. However, the pH discussion above supports that fact that iron
was not the source of toxicity in the sample with 67,100 mg/kg. If it were, the sample with the greater
iron concentration should have been toxic. Finally, Appendix K of the RI report indicated that although
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aluminum and iron concentrations were enriched at a few locations, these metals are widespread as
NAS Pensacola and were not considered contaminants.

Consensus: The Navy agreed to evaluate pH data to determine whether aluminum and iron need to
be retained as risk drivers.

L. Total DDT, Total PCB etc: In soils and sediment it is easier to sum DDT and its metabalites (DDTr),
sum PCB, dioxin TEQ, etc. for use in the risk assessment instead of the individual chemicals. If the
screening had been done according to Region 4 requirements, total PCBs would have been retained in
Table 16-1 because the detection limits are usually higher than the ecological screening values.

Response: The Navy agrees that sum DDT, sum PCB, dioxin TEQ, etc. for use in the risk assessment
instead of the individual chemicals is appropriate. For that reason, Section 8.2.1 of the RI report
indicates that the results for the individual chemicals were totaled. Section 8.33 of the RI report also
indicates that non-detected chemicals were evaluated in the risk assessment. Total PCBs were
evaluated in the Rl report, and were subsequently eliminated during the refinement process in the RI.
For example, see Table 10-2-19 in the Rl report.

Consensus: Response was acceptable.

M. Ecological Risk Assessment: This comment does not pertain so much to the Technical Memorandum
but to the general ecological risk assessment process. The original screening-level ecological risk
assessment (SLERA) should have evaluated all of the chemicals including the detected and non-
detected ones and compared them with Region 4 screening values. Reviewing the detection limits and
including the non-detected analytes in the SLERA is necessary for the following reason. if the SLERA
indicates adverse ecological effects are possible at environmental concentrations below standard
guantitation limits, a “non-detect” based on those limits cannot be used to support a “no risk” decision
(USEPA 1997). Therefore, it is essential that all contaminants (detected and non-detected) for which
analysis was completed should be evaluated in the SLERA before proceeding to the refinement.

Response: Section 8.33 of the Ri report indicates that detected and non-detected chemicals were
evaluated in the risk assessment. Non-detected chemicals were subsequently eliminated as COPCs.

Consensus: Response was acceptable.

Specific Comments

Below are some specific page-by-page comments on the Technical Memorandum.
1. Page 1, last paragraph: One of the tasks listed in this section was to calculate NOECs and
LOECs, no such calculations were presented in the document. As stated earlier, the resuits of
the toxicity tests should not be the only fine of evidence in selecting the NOECs and LOECs.

Response: The Navy believes that the methodology for developing the NOECs and LOECs are
adequately described in the Technical Memorandum, but the text wili be reviewed to determine
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whether any clarification is needed. Please see the Navy's response to EPA General Comments
CandE.

Consensus: EPA would like other data evaluated including TOC and grain size. Please see
Consensus for FDEP Comment #3.

2. Page 2, Calculation of NOECs and LOECs: This whole section needs to be revised in light of
the general comments. Bioaccumulative chemicals should not be regarded as direct toxicants.

2" paragraph, 2" sentence: This statement should be re-worded. Concentrations should not
be described as “great.” Also, it should be noted that NOECs and LOECs are determined under
“specified conditions of exposure.”

Last paragraph: The procedure of extrapolating risks from one wetland to another is
unacceptable. This is because some of the wetlands are freshwater and others are saltwater.
They have different physical and chemicals characteristics (pH, total organic carbon, particle size
distribution, redox potential, etc.) which may influence risk and lead to additional uncertainty.

Response: Bioaccumulative chemicals can have direct toxic effects as well as effects to upper
trophic level receptors that consume lower trophic {evel receptors that have bioaccumulated the
chemicals. Please see the Navy's response to EPA General Comment E.

The Navy does not agree that the sentence needs reworded. The NOEC is the greatest
concentration in a sample that does not cause a toxic response. The sentence will be revised,
however, to address the comment. “NOECs are defined as the greatest concentrations in a
sample that did not have a toxic response and LOECs are defined as the lowest concentrations
greater than the NOEC in a sample that had a toxic response. NOECS and LOECs are
developed using samples from the same sample set and represent the same exposure
conditions.”

In the RI report, the wetlands were placed into one of five groups (Groups A through E) based on
contaminants, physical characteristics, and whether they were impacted by IR sites (see Section
4.2 of the RI report). These were the same groups that were used in the Technical
Memorandum so the Navy believes that the use of data from one wetland to evaluate another
wetland within the same group is acceptable. The Navy did not use toxicity data from a
freshwater wetland to evaluate effects to a saltwater wetland.

Consensus: The Navy agreed to provide a better explanation of the NOEC and LOEC in the
Technical Memorandum. Please see Consensus for FDEP Comment #3.

3. Page 4, 2" full paragraph: If none of the Wetland 5B samples were toxic and the wetland is not
being used in the FS, then what is the rationale for using the toxicity resuits for the other
wetlands? This one size fits all approach is unacceptable.
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Response: The information from Wetland 5B was presented for informational purposed in case
a similar wetland is evaluated in the future. Please see the Navy’s response to Specific
Comment 2.

Consensus: Response was acceptable.

Page 5, Compilation of Reference Values, 1% paragraph: If the background concentrations were
multiplied by two, then the rest of the text and Tables 7 and 8 should reflect this fact.

Second paragraph: Were the values used for DDT and metabolites (DDTr) also multiplied by
two? The values appear to be too high. The legal application of pesticides is not the issue
here. If all pesticides were applied legally, then why are the background concentrations of only
DDTr being considered and why are they orders of magnitude higher than the wetiands values?
How about the background concentrations of the other pesticides?

Update of Refinement Values: Saltwater sediment screening values should not be used for
freshwater sediment. The state of Florida has screening values for both and they should be
used. The rationale for re-refining the COPCs was questioned in the general comments section.
If they are being re-done, then they should be done using the most appropriate refinement
values. This will make the document defensible.

Last paragraph: Please verify and correct the third sentence in this paragraph which states:
“Freshwater refinement values were preferentially used for the freshwater wetlands and
saltwater refinement values were preferentially used for the freshwater wetlands, when
available.”

Response: The reference concentrations were the same reference concentrations used in the
RI report. The fourth sentence in the first paragraph of Section “Compilation of Reference
Values” will be changed to: “As presented in Section 6.1 of the Rl (EnSafe, 2007a), the mean
detection was calculated, multiplied by two, and the resulting multiplier was used as the
reference concentration.”

Please see the Navy's responses to EPA General Comments C and E regarding the DDT and
metabolites (DDTx) reference concentrations. Section 6.2 of the Rl explains how the basewide
concentrations were developed for DDT and metabolites (DDTx). Background concentrations for
the other pesticides were not developed as part of the RI.

Please see the Navy’s response to EPA General Comment B regarding the refinement values.

The third sentence in the referenced paragraph is correct as it referring to the refinement values
on Tables 7 and 8 in the Technical Memorandum for COCs that did not have refinement values
in the Rl Report. For those chemicals, freshwater refinement values were preferentially used for
the freshwater wetlands and saltwater refinement values were preferentially used for the
freshwater wetlands, when available.

Consensus: The Navy will make the above-listed changes and will use saltwater refinement
values would be used for saltwater wetlands and freshwater refinement values.




5. Page 6, Probable Effects Concentrations: The freshwater probable effects concentrations
described here (MacDonald et al., 2000) are not the same ones listed in the tables. Those listed
in the tables are saitwater values.

Development of Ecological PRGs: Mention is made of ensuring that wetlands are not excavated
where there is marginal risk. This statement may be true. However, any excavation should be a
risk management decision and not the conclusion of the risk assessment. The risk assessment
shouid be performed to show where the risks are and the management decisions shouid be left
to the risk managers.

Response: As discussed in the Navy's response to EPA Specific Comment 4, the freshwater
refinement values were only used for chemicals that did not have a refinement value in the RI
report.

Although the Navy agrees that the referenced sentence is a risk management statement, the
statement is not coming at the end of the risk assessment. In essence, the Technical
Memorandum is a risk management document because it will be an appendix to the Feasibility
Study (FS). Therefore, it is an appropriate place for that statement because the PRGs are
needed for the FS.

Consensus: See Consensus for EPA Comment #4.

8. Page 7, 1% paragraph: The red drum model shows that mercury is an ecological risk at Wetland
64. Mercury should therefore not be eliminated from Wetland 64 because it is not a “risk driver.”
It was detected in 50 percent of the fish samples and 68 percent of the sediment samples at
Wetland 64. Mercury should therefore be retained for further evaluation at Wetland 64. Perhaps
site-specific biota-sediment accumulation factors (BSAF) should be calculated for mercury and
the models should be redone to determine if it is still a problem. It is also stated in the text that
mercury is not site-related. If not site-related, then where did it come from? No information is
provided in the entire document about the operations of the site and which contaminants are
related to the site and which ones are not.

Response: Mercury was eliminated from further evaluation for reasons provided on Page 7, 1%
paragraph. This was primarily because risks to the red drum were marginal and most of the
mercury concentrations were lower that reference concentrations. The red drum model is
discussed in Section 8.7.1.3 of the Rl report. Actual tissue concentrations were used, when
available. Mercury is a common metal that is in most fish across the State of Florida, much of
which is present from atmospheric deposition. In fact, the State of Florida has a fish advisory for
the state that prohibits or limits the amount of fish that pregnant or nursing women and women
who may become pregnant should consume. Therefore, mercury contamination in fish appears
to be a statewide problem.

Consensus: Additional discussion regarding mercury concentrations in background fish will be
included in the Technical Memorandum.

7. Refinement of Chemicals of Concern, Pages 11 thru 15: Additional justification shouid be
sought for eliminating come of the chemicals. In some cases it is stated that a chemical was
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detected in only one of four samples or was legally applied and therefore is eliminated. One of
four is 25 percent and legal application does not preclude its presence. Site-wide averages,
simplistic food-web models, alternative toxicity values, location specific information, etc. can be
used to refine the COPCs.

Response: The Navy believes that it provided sufficient justification for eliminating chemicals
from evaluation in the FS. As stated in the second paragraph of the Technical Memorandum,
the purpose of the memo was to refine the list of COCs to allow the FS to focus on those
chemicals that are the primary risk drivers in each wetland. Therefore, the refinement that was
conducted is adequate to meet that objective.

Consensus: Additional information would be added to the Technical Memorandum, where
necessary, to help support the decisions for eliminating chemicals as risk drivers.

Wetland 15, page 12. Iron should not be eliminated from this wetland. The pH of all wetlands
should be checked to determine if high levels of iron and aluminum are a problem.

Response: Please see the Navy's response to EPA General Comment K.

Consensus: The Navy agreed to evaluate pH data to determine whether aluminum and iron
need to be retained as risk drivers.

Summary and Conclusions: Please revise this section for correctness. Arsenic should be
retained as an ecological COPC in Wetlands 3 and 18B.

Response: The Navy does not believe this section needs revised based on the responses to the
comments. Arsenic was not a final ecological COPC from the RI report for Wetlands 3 and 18B
so it was not retained as an ecological COPC in the Technical Memorandum.

Consensus: The Navy will re-evaluate whether arsenic should be retained as an ecological
COPC in Wetlands 3 and 18B. [Post meeting note: arsenic was retained as a risk driver for
Wetland 18B.]

Table 1: Arsenic should be retained as an ecological COPC.
Please check and correct the spelling of manganese and carbazole.

Response: Arsenic was only a final ecological COPC from the RI report for Wetland 15, so it
was only retained as an ecological COPC for Wetland 15 in the Technical Memorandum. The
spelling of manganese and carbazole will be corrected.

Consensus: The Navy will correct the spelling errors. See Consensus for EPA Comment #9
regarding arsenic.

Table 2: This table is incomplete and needs a lot of clarification. The following are some
questions arising from the table:
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a) Laboratory control or reference numbers are not available for comparison. Did the control
exposures meet the acceptance criteria?

b) There may be problems using the toxicity endpoints to derive PRGs.

c) The “C.”in C. tentans, “H.” in H. azteca, “N.” in N. arenaceodentata, and “L.” in L. plumulosus
have not been spelled out anywhere in the document.

e) Growth is reported in milligrams (mg). Are the results in mg for all of the organisms or
mg/organism; and is growth reported in wet weight or dry weight?

f) How was growth in the H. azteca tests measured and was the growth data analyzed
statistically?

g) How was growth in the C. tentans tests measured? What was growth measured after the 28-
day exposure or after 10 days of exposure? What was the duration of the emergence tests
and is 50% emergence acceptable?

h) C. tentans was used for freshwater sediments 3 and 5A in 28-day tests and H. azteca was
used for freshwater sediment 5B in 10-day tests. Is they any rationale for using different
organisms and are the freshwater sediment toxicity results comparable between the stations?

i) The L. plumulosus tests were supposediy 7-day tests, while the test guidance calls for 10 or
28-day tests. Also, growth is an endpoint in this test. Therefore, the L. plumulosus exposures
may not be adequate for ecological risk purposes. Should this fact be explained in the
“uncertainties” section?

i) Were the benthic community analysis results analyzed statistically; if so were there any
significant differences; if not, why not?

k) Was pH, salinity, grain size, acid-volatile suifur, etc. of the sediments measured?

I) Was benthic community analysis performed at Wetland 5B7

Response:

a) The toxicity test lab reports are presented in Appendix G of the Rl report for your review. The
control sediment had acceptable survival results.

Consensus: Response was acceptable.

b) Please clarify the problems using the toxicity endpoints to derive PRGs.

Consensus: See Consensus for EPA Comment #1.

c) The “C.” in C. tentans, “H.” in H. azteca, “N.” in N. arenaceodentata, and “L." in L. plumulosus
will be spelied out in the document.

Consensus: Response was acceptable.

e) Based on the lab reports presented in Appendix G of the Rl report, it appears that growth is
reported in milligrams/organism, dry weight. This will be added to Table 2.

Consensus: Response was acceptable.
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f)

After final counts, the surviving organisms were placed, by replicates, into tared weigh boats,
placed in a drying oven and dried overnight at 60°C. Each replicate was weighed after drying
in a dessicator. The growth data was analyzed statistically using Toxstat. See the toxicity
test report in Appendix G in the RI report for more details.

Consensus: Response was acceptable.

g) The same level of detail regarding the growth measurements was not presented in the toxicity

test report for C. tentans report in Appendix G in the Rl report. Growth was measured after
10 days of exposure (see Table 1 in the toxicity test report in Appendix G in the RI report).
The duration of the emergence tests was 28 days. The toxicity test report indicated that
“there were no chronic effects for emergence when compared to the control sediment larvae
which only yielded 50% and 60% emerged adults. Guidance suggests that the average
emergence usually observed is 60%, and the control population should yield 70%. All
stations performed as well as or better than the control sediment.” Therefore, the 50%
emergence rate for the site sample is acceptable.

Consensus: Response was acceptable.

h) As indicated in the first paragraph in Section 4.7 of the Rl report: “Initially, the 10-day Hyalella

azteca test for survival, growth, and reproduction was planned to be performed on sediment
samples collected from Wetlands 5A and 3 during Phase Ill. However, based on the
recommendation of the contract iaboratory, the 28-day Chironomus tentans test (ASTM
Method E1706-95B) for survival and emergence was performed instead. USEPA and FDEP
concurred with this analysis change. The 10-day Hyalella test was discontinued because 10
days was considered insufficient to obtain adequate growth and reproduction response, both
key measurement endpoints for this test. The longer test enabled the chronic endpoints to be
measured more effectively.”

Consensus: Response was acceptable.

Table 8-4 in the RI reports indicates that the L. plurmulosus were 10-day tests. Aiso, Tabile 1
in the Toxicity test Report in Appendix G of the RI report indicates the test was 10 days. It is
not know why the Project Team agreed to only include the survival endpoint for L.
plumulosus. However, growth was measured form N. arenaceodentata at the same locations
so the Navy believes the data are adequate for ecological risk purposes and determining
PRGs

Consensus: Response was acceptable.

The benthic community analysis results were not analyzed statistically. It is not known why
the Project Team agreed to this approach. However, for reasons discussed in the Navy’s
response to EPA General Comment C, the benthic data were given much less weight for
setting PRGs compared to the toxicity test data.

Consensus: Response was acceptable.
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K) As presented in Table 4-1 of the RI report, most of the sediment sampies were analyzed for
grain size, but the only sediment samples analyzed for AVS/SEM were from Wetland 64 in
2001. These samples were not used for toxicity testing. It does not appear that the sediment
samples were analyzed for pH or salinity.

Consensus: Response was acceptable.

[) Benthic community analysis was not performed at Wetland 5B.

Consensus: Response was acceptable.

Tables 3-6: The toxicity tests results are not reliable for use in selecting PRGs.

Response: The Navy disagrees that toxicity tests results are not reliable for use in selecting
PRGs. Please see the Navy’s response to EPA General Comment C.

Consensus: See Consensus for EPA Comment #1.

Table 7: Please add “wetland sediment” to the title of this table and use freshwater refinement
values instead of saltwater sediment refinement values. Also indicate that the reference
concentrations are two times the average (of two sediments).

Response: The title of Table 7 will be changed to "REFERENCE CONCENTRATIONS,
SCREENING VALUES, AND REFINEMENT VALUES FOR FRESHWATER WETLAND
SEDIMENT.” A footnote will be added to Table 7 to indicate which refinement values are
saltwater and which are freshwater. A note that the reference concentrations are two times the
average of the two reference sediment samples will be added as a footnote to Table 7.

Consensus: Response was acceptable.

Table 8: Please add “wetland sediment” to the title of this table. Aiso indicate that the reference
concentrations are two times the average (of two sediments).

Response: The title of Table 8 will be changed to “REFERENCE CONCENTRATIONS,
SCREENING VALUES, AND REFINEMENT VALUES FOR SALTWATER WETLAND
SEDIMENT.” A footnote will be added to Table 7 to indicate which refinement values are
saltwater and which are freshwater. A note that the reference concentrations are two times the
average of the two reference sediment samples will be added as a footnote to Table 8.

Consensus: Response was acceptable.

Tables 9-12: Refinement values and reference concentrations should not be used as PRGs.
PRGs should be selected for DDTr, total PCBs, etc. and not the individua! chemicals.
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Response: The Navy believes that refinement values and reference concentrations can be used
to set PRGs because PRGs should not be lower than reference concentrations or the refinement
values that were used in the RI to refine the list of COPCs. PRGs shouid not be selected for
DDTr, total PCBs, etc. as there were not COCs from the Rl report.

Consensus: Response was acceptable.

Tables 14-20: Low detection frequency has been used as a criterion for eliminating chemicals in
the COPC refinement. What is the frequency of detection cut-off, 5% or 10%? A frequency of
detection of 5% is considered provided enough samples were collected.

Response: Please see the Navy’s response to EPA Specific Comment 7.

Consensus: Additional information would be added to the Technical Memorandum, where
necessary, to help support the decisions for eliminating chemicals as risk drivers.

Table 21: The recent resuits alone should not be used to make risk decisions. All of the results
should be used because there is no guarantee that the recent sampling actually sampled the
original sampling locations. Also, risk driver (subjective) and site-related shouid not be used to
eliminate chemicals from the wetlands.

Response: Please see the Navy's response to EPA Specific Comment 7.

Consensus: Additional information would be added to the Technical Memorandum, where
necessary, to he!p support the decisions for eliminating chemicals as risk drivers.

Table 22: Arsenic should be included as a final COPC in Wetlands 3 and 18B and mercury
should be included in Wetland 64 for further evaluation.

Response: Please see the Navy’s response to EPA Specific Comment 9 for arsenic. Please
see the Navy’s response to EPA Specific Comment 7 for mercury.

Consensus: See Consensus for EPA Comment #9 regarding arsenic.
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Ecological Risk Review Comments: Technical Memorandum—Refined List of Chemicals
of Concern for the Feasibility Study and Development of Preliminary Remediation Goals

for Sediment, Site 41 — Combined Wetlands, Naval Air Station Pensacola
January 28, 2010

General Comments:

A.

Further Refinement: It is stated in the Technical Memorandum that Ensafe re-evaluated
the Remedial Investigation (RI) data and refined the chemicals of concern (COC) in
2007 (Ensafe 2007a). Please note that at this early stage in the risk assessment
process, Region 4 would like to refer to the COCs in the Technical Memorandum as
chemicals of potential concern (COPC). If the COPCs had already been refined by
Ensafe, then what is the purpose of the additional refinement in the current Technical
Memorandum? The screening-level risk assessment uses conservative assumptions
and the COPC refinement used benchmarks which are less conservative than those
used in the refinement. Did the further refining of the COPCs in the Technical
Memorandum use much less conservative benchmarks than those previously used?
Also, it is usual practice in a refinement to provide the sources of the alternative
(refinement) screening values (ATV), calculate refinement hazard quotients (HQ), and
show how many locations exceed the ATVs. In selecting ATVs for refinement, chemical
concentrations described as severe effect levels (SEL) should not be used.

Response: Note that this Technical Memorandum is not in the early stage of the risk
assessment. The risk assessment was conducted as part of the approved Remedial
Investigation (RI) report. As stated in the second paragraph of the Technical
Memorandum, the purpose of the memorandum was to refine the list of COPCs to allow
the FS to focus on those chemicals that are the primary risk drivers in each wetland.
The benchmarks used in the Technical Memorandum were not less conservative than
those used in the screening-level risk assessment for Site 41. Refinement values were
used in the screening-level risk assessment for Site 41 to refine the list of COPCs. The
source of the refinement values are noted on Tables 7 and 8. The definitions of the
sources are provided in the Technical Memorandum text. Footnotes will be added to
Tables 7 and 8 with the definition of the acronyms. As documented in the November 16,
2007 responses to FDEP comments dated January 23, 2006 “The Navy’s approach for
evaluating sediment data were based on the professional judgment of the NAS
Pensacola Partnering Team. In addition the Team included ecological experts from the
University of Florida, NOAA, and EPA Region 4 Ecological Services Division.”

Alternate Screening Values: The wetlands have been designated as either saltwater or
freshwater. However, only the saltwater ATVs from Fiorida were used the refinement.
Please provide the rationale (e.g. salinity) for designating the wetlands as either
saltwater or freshwater. Were the salinities of the samples used in the designation?
The state of Florida has sediment quality assessment guidelines (threshold effect
concentrations and probable effect concentrations) for inland waters. The PECs should
be used for refining the freshwater sediments.

Response: The reviewer is not correct that only saltwater ATVs were used refinement
values. The saltwater refinement values from the Rl were used, when available,
because they were agreed to by the ecological technical sub-group as documented in



the November 16, 2007 responses to EPA comments dated April 5, 2006 “The Tier |
Partnering Team agreed to use only the EPA Region 4 Screening values and the FDEP
PELs and TELs” in the R!. Also, as documented in the November 16, 2007 responses to
FDEP comments dated January 23, 2006 “The Navy's approach for evaluating sediment
data were based on the professional judgment of the NAS Pensacola Partnering Team.
In addition the Team included ecological experts from the University of Florida, NOAA,
and EPA Region 4 Ecological Services Division.” However, if refinement values were
not available then freshwater refinement values were preferentially used for the
freshwater wetlands and saltwater refinement values were preferentially used for the
freshwater wetlands, when available.

The salinity measurements in the wetlands are presented in Table 4-3 of the Rl report.

Preliminary remedial goals: The procedures used for selecting the preliminary remedial
goals (PRG) in the Technical Memorandum are inappropriate. In some cases literature-
derived benchmark values were used as PRGs and in other cases obviously
contaminated reference or background values were used as PRGs. The Triad approach
consisting of different lines of evidence (chemical analysis, benthic surveys, and toxicity
tests) was used in the document but not used in selecting the PRGs in the Technical
Memorandum. However, results from only the toxicity tests and/or so-called background
concentrations were used to select the PRGs. The toxicity results were mostly
inconclusive. No dose-response relationships were established for any of the chemicals.
Therefore picking and choosing PRGs from the data is not acceptable. Information from
all of the available data (chemical analysis, benthic surveys, and toxicity tests) should be
synthesized and analyzed prior to selecting the PRGs. Chemical concentrations from
obviousiy contaminated reference locations should not be selected and used as PRGs.

Response: The Navy agrees that dose-response curves were not established for the
chemicals, so the more conservative approach of calculating no observed effects
concentrations (NOECs) and lowest observed effects concentrations (LOECs) was used.
The results of the benthic community data were presented on Table 2. However,
because samples were not coliected at reference locations the results within a wetland
were compared to other resuits within the same wetland. Therefore, it is difficult to
interpret the results. For that reason, the Navy put more emphasis on the toxicity test
data to develop PRGs.

The Navy does not agree that the reference locations are obviously contaminated. As
documented in the November 16, 2007 responses to FDEP comments dated January
23, 2006: “The reference wetland selection and subsequent use was approved by all
members of the Pensacola Partnering Team, in consultation from NOAA, University of
Florida, and EPA Region 4 Ecological Services Division.”

Wetlands Characterization: It appears that some of the wetlands were not fully
characterized. In some cases only two, four, or five sample results were used to make
risk based decisions. Using a limited number of samples in the decision-making process
leads to uncertainties in the risk assessment process.

Response: The Navy recognizes that additional sampling would reduce uncertainty
associated with the nature and extent of potential contamination. Although, the project
team at the time of the RI agreed to the sampling strategy, further sampling may be



conducted as part of a long term monitoring program associated with the alternatives for
the FS.

Toxicity Evaluation: The toxicity test results used in the Technical Memorandum should
be evaluated properly and used with caution. The fact that there is no toxicity to benthic
invertebrates from a sample does not imply that the chemical concentrations in that
sample represent no-observed-effect-concentrations (NOEC) and can be used as PRGs.
This is because in most cases the sediments with the highest chemical concentrations
were not tested for toxicity and the NOECs and lowest-observed-effect-concentrations
(LOEC) are not clear-cut. As such, the toxicity test results used in selecting the PRGs
are unacceptable. Different test organisms with different sensitivities were used in the
toxicity tests. The proper assumptions should be used in selecting toxicity endpoints
and the associated uncertainties should be discussed. Also, the mode of action of some
of the chemicals in the sediment samples is different and their effects cannot be shown
merely by direct toxicity. For example the pesticides and some of the inorganics (e.g.
mercury, selenium, etc.) bioaccumulate in the food web therefore their bioaccumulation
potential is more important than direct toxicity. Using direct toxicity endpoints to assess
these chemicals and select PRGs for them may lead to additional uncertainties.
Simplistic food-web modeis can be used for the bioaccumulative chemicals.

Response: The fact that there is no toxicity to benthic invertebrates from a sample
implies that the chemical concentrations in that sample represent an unbounded no-
observed-effect-concentration (NOEC), provided that the concentration was the greatest
concentration tested. That fact that in some cases the sediments with the highest
chemical concentrations were not tested for toxicity only indicates that the true NOEC
may be even higher. This is an acceptable method for selecting PRGs, which the Navy
has done on many sites across the country.

The Navy agrees that different test organisms with different sensitivities were used in the
toxicity tests, but this does not affect the development of NOECs or LOECs.

The Navy agrees that the mode of action of some of the chemicais in the sediment
samples is different and their effects cannot be shown merely by direct toxicity.
However, the NOECs and LOECs that were developed were from impacts to sediment
invertebrates from direct toxicity.

Simplistic food chain models were used in the Rl to evaluate risks to upper trophic-level
birds and mammals for each terrestrial operable unit in accordance with agreements
reached with FDEP and their risk assessors from the University of Florida, EPA and their
ecological risk assessors and the Navy. The Navy does not believe that risks were great
enough (i.e., NOAEL HQs greater than 1.0 using site-specific bioaccumulation data and
average concentrations) to warrant developing PRGs for those receptor. Risk to red
drum from mercury is discussed at the end of the first complete paragraph on page 15 of
the technical memorandum.

Reference Stations/Concentrations: Reference stations are usually selected from areas
not influenced by the site and should be reviewed for appropriateness prior to use in a
risk assessment. iIn some cases reference statons may have contaminant
concentrations that exceed screening values. This does not imply that chemical
concentrations from those stations should be used to eliminate chemicals from
consideration in the risk assessment. Rather, the reference station data should be used




for appropriateness before they are used. Freshwater sediment reference station resuits
should not be used for saltwater sediment reference stations. The concentrations of
DDT/DDD/DDE from the reference stations were much higher than their respective
ecological screening values (ESV) and should not be used in the risk assessment. In
fact some of the DDT concentrations were up to 300 times higher than the site
concentrations. These concentrations should also not be used as PRGs.

Response: Piease see the Navy's response to EPA General Comment C. The
basewide levels for DDT, DDE and DDD were developed as a Team Decision. As
indicated in NOAA's March 22, 2001 Comment No. 2 on the Final Rl report for Site 41
stated: “The Pensacola NAS team examined these histograms, identified inflection
points and agreed to concentrations which we believe represent base-wide DDTx
levels....Independently gathered DDTXx information indicate similar concentrations found
in the Pensacola Bay area. The histograms, independent data and approach used by
the team is a technical success story and should be highlighted in the Rl Report.” The
values cited in there comment were: 20 ppb for DDT, 40 ppb for DDE, and 50 ppb for
DDD. Therefore, the Navy believes that the DDT/DDD/DDE concentrations from the
reference stations can be used to set PRGs, when they are greater than site-specific
risk-based values.

Site-Related Chemicals: Some of the chemicals were eliminated during the refinement
because they were determined not to be site-related or not to be risk drivers. Some of
these terminologies are subjective. No site-related chemicals or risk drivers were
identified in the Technical Memorandum. The process for eliminating chemicals in the
refinement should be reviewed with special attention paid to the bioaccumulative
chemicals.

Response: Although the terminologies may be somewhat subjective, terms like “site-
related” and “risk drivers” are commonly used to refine the list of ecological COPCs. The
text in the Technical Memorandum explains why the Navy believes that certain
chemicals are not “site-related” and/or “risk drivers.” Again, the purpose of the technical
memorandum was to refine the list of COPCs to the primary risk drivers that could
reasonable be evaluated in the FS. For example, it is not beneficial to evaluate
endosulfan sulfate in the FS at Wetland 3 when it was detected in 3 of 12 samples at a
maximum detected concentration of 0.0072 mg/kg. This low concentration is not
indicative of a disposal activity and other chemicals at the site (i.e., arsenic and
cadmium) are of greater concern. Therefore, if risks from other chemicals that are
detected more frequently and at greater concentrations are addressed in the FS, risk
from the less frequently detected chemicals also should be addressed.

Piease see the Navy's response to EPA General Comment E regarding bioaccumulative
chemicals.

Uncertainties _and Data Gaps: The Technical Memorandum could benefit from an
“uncertainties” and a “data gaps” section. Was the available data enough to make risk
decisions and are there any additional data needs? What are some of the assumptions
used in the refinement? Were there any uncertainties associated with the assumptions
used in the COPC refinement process?



Response: An uncertainties analysis section will be added to the Technical
Memorandum to discuss EPA’s concerns.

Surface Water: Several chemicals were retained in surface water after refinement but
there is no mention of the results in the Technical Memorandum. Were there any
COPCs in surface water? What was the final decision on the surface water samples?
Were they supposed to be further refined as the sediment samples and presented in the
Technical Memorandum?

Response: Surface water is not a media that is typically evaluated in an FS because
surface water by itself cannot really be cleaned up. The rationale for not including
surface water will be provided in the FS, but a mention of this will be added to the
Technical Memorandum as well.

Fish Tissue Data: According to the RI report, fish tissue data was available. This could
have been used in the COPC refinement using simplistic food-web models to estimate
risk.

Response: Fish tissue data were used in the Rl to calculate risks using food web
models. Please see the Navy’s response to EPA General Comment E regarding why
PRGs were not developed for upper trophic-level birds and mammals using simplistic
food-web models.

Chemical Toxicity: The toxicities of aluminum and iron are pH dependent. Relatively
PRGs were used to eliminate these 2 inorganics during the refinement without regard to
sediment pH. The surface waters appear to be acidic and it is expected that sediments
will also be acidic. The toxicities of iron and aluminum should therefore be reevaluated
based on the sediment pH. An iron concentration of 246,000 mg/kg was selected as a
NOEC but there was an effect in the sample with a concentration of 67,100 mg/kg. This
supports the general comment C above.

Response: The Navy agrees that the bioavailability and therefore toxicity of aluminum
and iron are pH dependent. Toxicity test data from Wetlands 3 and 5A were combined
for developing PRGs. The pH in the surface water sample from location 041M030201
was 5.78 S.U. (see Table 4-3 in the Rl report). This sample had the lowest pH of any of
the samples in Wetlands 3 or 5A, but the sediment from this location was not toxic. This
is also the location with the greatest iron concentration (246,000 mg/kg). Although pH
was not measured in a surface water sample near 041M030701, this location was near
041MQ303, which had a pH of 5.99. In fact, the pH in all four samples from Wetland 3
where it was measured ranged from 5.78 to 6.41. Finally, the pH in the overlying water
measured during the toxicity testing (Appendix G of the RI report) indicated relatively
neutral pH. Therefore, pH does not appear to be a factor in the toxicity test results. The
reviewer notes that “An iron concentration of 246,000 mg/kg was selected as a NOEC
but there was an effect in the sample with a concentration of 67,100 mg/kg.” The Navy
agrees with that statement. However, the pH discussion above supports that fact that
iron was not the source of toxicity in the sample with 67,100 mg/kg. If it were, the
sample with the greater iron concentration should have been toxic. Finally, Appendix K
of the Rl report indicated that although aluminum and iron concentrations were enriched



at a few locations, these metals are widespread as NAS Pensacola and were not
considered contaminants.

L. Total DDT, Total PCB etc: In soils and sediment it is easier to sum DDT and its
metabolites (DDTr), sum PCB, dioxin TEQ, etc. for use in the risk assessment instead of
the individual chemicals. If the screening had been done according to Region 4
requirements, total PCBs would have been retained in Table 16-1 because the detection
limits are usually higher than the ecological screening values.

Response: The Navy agrees that sum DDT, sum PCB, dioxin TEQ, etc. for use in the
risk assessment instead of the individual chemicals is appropriate. For that reason,
Section 8.2.1 of the RI report indicates that the results for the individual chemicals were
totaled. Section 8.33 of the RI report also indicates that non-detected chemicals were
evaluated in the risk assessment. Total PCBs were evaluated in the Rl report, and were
subsequently eliminated during the refinement process in the RI. For example, see
Table 10-2-19 in the Rl report.

M. Ecological Risk Assessment: This comment does not pertain so much to the Technical
Memorandum but to the general ecological risk assessment process. The original
screening-level ecological risk assessment (SLERA) should have evaluated all of the
chemicals including the detected and non-detected ones and compared them with
Region 4 screening values. Reviewing the detection limits and including the non-
detected analytes in the SLERA is necessary for the following reason. If the SLERA
indicates adverse ecological effects are possible at environmental concentrations below
standard quantitation limits, a “non-detect” based on those limits cannot be used to
support a “no risk” decision (USEPA 1997). Therefore, it is essential that all
contaminants (detected and non-detected) for which analysis was completed should be
evaluated in the SLERA before proceeding to the refinement.

Response: Section 8.33 of the RI report indicates that detected and non-detected
chemicals were evaluated in the risk assessment. Non-detected chemicals were
subsequently eliminated as COPCs.

Specific Comments

Below are some specific page-by-page comments on the Technical Memorandum.

1. Page 1, last paragraph: One of the tasks listed in this section was to calculate
NOECs and LOECs, no such calculations were presented in the document. As
stated earlier, the results of the toxicity tests should not be the only line of
evidence in selecting the NOECs and LOECs.

Response: The Navy believes that the methodology for developing the NOECs
and LOECs are adequately described in the Technical Memorandum, but the text
will be reviewed to determine whether any clarification is needed. Please see the
Navy’s response to EPA General Comments C and E.

2. Page 2, Calculation of NOECs and LOECs: This whole section needs to be
revised in light of the general comments. Bioaccumulative chemicals should not
be regarded as direct toxicants.



2" paragraph, 2" sentence: This statement should be re-worded.
Concentrations shouid not be described as “great.” Also, it should be noted that
NOECs and LOECs are determined under “specified conditions of exposure.”

Last paragraph: The procedure of extrapolating risks from one wetland to another
is unacceptable. This is because some of the wetlands are freshwater and others
are saltwater. They have different physical and chemicals characteristics (pH,
total organic carbon, particle size distribution, redox potential, etc.) which may
influence risk and lead to additional uncertainty.

Response: Bioaccumulative chemicals can have direct toxic effects as well as
effects to upper trophic level receptors that consume lower trophic ievel receptors
that have bioaccumulated the chemicals. Please see the Navy’s response to EPA
General Comment E.

The Navy does not agree that the sentence needs reworded. The NOEC is the
greatest concentration in a sample that does not cause a toxic response. The
sentence will be revised, however, to address the comment: “NOECs are defined
as the greatest concentrations in a sample that did not have a toxic response and
LOECs are defined as the lowest concentrations greater than the NOEC in a
sample that had a toxic response. NOECS and LOECs are developed using
samples from the same sample set and represent the same exposure conditions.”

In the R! report, the wetlands were placed into one of five groups (Groups A
through E) based on contaminants, physical characteristics, and whether they
were impacted by IR sites (see Section 4.2 of the Rl report). These were the
same groups that were used in the Technical Memorandum so the Navy believes
that the use of data from one wetland to evaluate another wetland within the same
group is acceptable. The Navy did not use toxicity data from a freshwater wetland
to evaluate effects to a saltwater wetland.

Page 4, 2" full paragraph: If none of the Wetland 5B samples were toxic and the
wetland is not being used in the FS, then what is the rationale for using the toxicity
results for the other wetlands? This one size fits all approach is unacceptable.

Response: The information from Wetland 5B was presented for informational
purposed in case a similar wetland is evaluated in the future. Please see the
Navy’s response to Specific Comment 2.

Page 5, Compilation of Reference Values, 1°* paragraph: If the background
concentrations were multiplied by two, then the rest of the text and Tables 7 and 8
should reflect this fact.

Second paragraph: Were the values used for DDT and metabolites (DDTr) also
multiplied by two? The values appear to be too high. The legal application of
pesticides is not the issue here. If all pesticides were applied legally, then why are
the background concentrations of only DDTr being considered and why are they



orders of magnitude higher than the wetlands values? How about the background
concentrations of the other pesticides?

Update of Refinement Values: Saltwater sediment screening values should not
be used for freshwater sediment. The state of Fiorida has screening values for
both and they should be used. The rationale for re-refining the COPCs was
questioned in the general comments section. If they are being re-done, then they
should be done using the most appropriate refinement values. This will make the
document defensible.

Last paragraph: Please verify and correct the third sentence in this paragraph
which states: “Freshwater refinement values were preferentially used for the
freshwater wetlands and saltwater refinement values were preferentially used for
the freshwater wetlands, when available.”

Response: The reference concentrations were the same reference
concentrations used in the Rl report. The fourth sentence in the first paragraph of
Section “Compilation of Reference Values” will be changed to: “As presented in
Section 6.1 of the Rl (EnSafe, 2007a), the mean detection was calculated,
multiplied by two, and the resulting multiplier was used as the reference
concentration.”

Please see the Navy's responses to EPA General Comments C and E regarding
the DDT and metabolites (DDTx) reference concentrations. Section 6.2 of the RI
explains how the basewide concentrations were developed for DDT and
metabolites (DDTx). Background concentrations for the other pesticides were not
developed as part of the RI.

Piease see the Navy's response to EPA General Comment B regarding the
refinement values.

The third sentence in the referenced paragraph is correct as it referring to the
refinement values on Tables 7 and 8 in the Technical Memorandum for COCs that
did not have refinement values in the Rl Report. For those chemicals, freshwater
refinement values were preferentially used for the freshwater wetlands and
saltwater refinement values were preferentially used for the freshwater wetlands,
when available.

Page 6, Probable Effects Concentrations: The freshwater probable effects
concentrations described here (MacDonald et al., 2000) are not the same ones
listed in the tables. Those listed in the tables are saltwater values.

Development of Ecological PRGs: Mention is made of ensuring that wetiands are
not excavated where there is marginal risk. This statement may be true.
However, any excavation should be a risk management decision and not the
conclusion of the risk assessment. The risk assessment should be performed to
show where the risks are and the management decisions should be left to the risk
managers.



Response: As discussed in the Navy's response to EPA Specific Comment 4,
the freshwater refinement values were only used for chemicals that did not have a
refinement value in the Rl report.

Although the Navy agrees that the referenced sentence is a risk management
statement, the statement is not coming at the end of the risk assessment. In
essence, the Technical Memorandum is a risk management document because it
will be an appendix to the Feasibility Study (FS). Therefore, it is an appropriate
place for that statement because the PRGs are needed for the FS.

Page 7, 1* paragraph: The red drum model shows that mercury is an ecological
risk at Wetland 64. Mercury should therefore not be eliminated from Wetland 64
because it is not a “risk driver.” It was detected in 50 percent of the fish samples
and 68 percent of the sediment samples at Wetland 64. Mercury should therefore
be retained for further evaluation at Wetland 64. Perhaps site-specific biota-
sediment accumulation factors {BSAF) should he calculated for mercury and the
modeis should be redone to determine if it is still a problem. it is aiso stated in the
text that mercury is not site-related. If not site-related, then where did it come
from? No information is provided in the entire document about the operations of
the site and which contaminants are related to the site and which ones are not.

Response: Mercury was eliminated from further evaluation for reasons provided
on Page 7, 1% paragraph. This was primarily because risks to the red drum were
marginal and most of the mercury concentrations were lower that reference
concentrations. The red drum model is discussed in Section 8.7.1.3 of the RI
report. Actual tissue concentrations were used, when available. Mercury is a
common metal that is in most fish across the State of Florida, much of which is
present from atmospheric deposition. In fact, the State of Florida has a fish
advisory for the state that prohibits or limits the amount of fish that pregnant or
nursing women and women who may become pregnant should consume.
Therefore, mercury contamination in fish appears to be a statewide problem.

Refinement of Chemicals of Concern, Pages 11 thru 15; Additional justification
should be sought for eliminating come of the chemicals. In some cases it is stated
that a chemical was detected in only one of four sampies or was legally applied
and therefore is eliminated. One of four is 25 percent and legal application does
not preclude its presence. Site-wide averages, simplistic food-web models,
alternative toxicity values, location specific information, etc. can be used to refine
the COPCs.

Response: The Navy believes that it provided sufficient justification for eliminating
chemicals from evaluation in the FS. As stated in the second paragraph of the
Technical Memorandum, the purpose of the memo was to refine the list of COCs
to allow the FS to focus on those chemicals that are the primary risk drivers in
each wetland. Therefore, the refinement that was conducted is adequate to meet
that objective.



10.

11.

Wetland 15, page 12. Iron should not be eliminated from this wetland. The pH of
all wetlands should be checked to determine if high levels of iron and aluminum
are a problem.

Response: Please see the Navy’s response to EPA General Comment K.

Summary and Conclusions: Please revise this section for correctness. Arsenic
should be retained as an ecological COPC in Wetlands 3 and 18B.

Response: The Navy does not believe this section needs revised based on the
responses to the comments. Arsenic was not a final ecological COPC from the RI
report for Wetlands 3 and 18B so it was not retained as an ecological COPC in the
Technical Memorandum.

Table 1: Arsenic should be retained as an ecological COPC.
Please check and correct the spelling of manganese and carbazole.

Response: Arsenic was only a final ecological COPC from the RI report for
Wetland 15, so it was only retained as an ecological COPC for Wetland 15 in the
Technical Memorandum. The spelling of manganese and carbazole will be
corrected.

Table 2: This table is incomplete and needs a lot of clarification. The following

are some questions arising from the table:

a) Laboratory control or reference numbers are not available for comparison. Did
the control exposures meet the acceptance criteria?

b) There may be problems using the toxicity endpoints to derive PRGs.

c) The “C.” in C. tentans, “H.” in H. azteca, "N.” in N. arenaceodentata, and “L.” in
L. plumulosus have not been spelled out anywhere in the document.

e) Growth is reported in milligrams (mg). Are the results in mg for all of the
organisms or mg/organism; and is growth reported in wet weight or dry weight?

f) How was growth in the H. azteca tests measured and was the growth data
analyzed statistically?

g) How was growth in the C. tentans tests measured? What was growth
measured after the 28-day exposure or after 10 days of exposure? What was
the duration of the emergence tests and is 50% emergence acceptable?

h) C. tentans was used for freshwater sediments 3 and 5A in 28-day tests and H.
azteca was used for freshwater sediment 5B in 10-day tests. Is they any
rationale for using different organisms and are the freshwater sediment toxicity
results comparabie between the stations?

i) The L. plumulosus tests were supposedly 7-day tests, while the test guidance
calls for 10 or 28-day tests. Also, growth is an endpoint in this test. Therefore,
the L. plumulosus exposures may not be adequate for ecological risk purposes.
Should this fact be explained in the “uncertainties” section?

j) Were the benthic community analysis results analyzed statistically; if so were
there any significant differences; if not, why not?

k) Was pH, salinity, grain size, acid-volatile sulfur, etc. of the sediments
measured?

1) Was benthic community analysis performed at Wetland 5B?

Response:

10



a) The toxicity test lab reports are presented in Appendix G of the RI report for

your review. The control sediment had acceptable survival results.

b) Please clarify the problems using the toxicity endpoints to derive PRGs.

c) The “C.”in C. tentans, “H."” in H. azteca, “N.” in N. arenaceodentata, and “L.” in

L. plumulosus will be spelled out in the document.

e) Based on the iab reports presented in Appendix G of the Rl report, it appears

that growth is reported in milligrams/organism, dry weight. This will be added
to Table 2.

After final counts, the surviving organisms were placed, by replicates, into tared
weigh boats, placed in a drying oven and dried overnight at 60°C. Each
replicate was weighed after drying in a dessicator. The growth data was
analyzed statistically using Toxstat. See the toxicity test report in Appendix G
in the RI report for more details.

g) The same level of detail regarding the growth measurements was not

presented in the toxicity test report for C. tentans report in Appendix G in the
Rl report. Growth was measured after 10 days of exposure (see Table 1 in
the toxicity test report in Appendix G in the Rl report). The duration of the
emergence tests was 28 days. The toxicity test report indicated that “there
were no chronic effects for emergence when compared to the control
sediment larvae which only yielded 50% and 63% emerged aduits. Guidance
suggests that the average emergence usually observed is 60%, and the
contro! poputation should yield 70%. All stations performed as well as or
better than the control sediment.” Therefore, the 50% emergence rate for the
site sample is acceptable.

h) As indicated in the first paragraph in Section 4.7 of the Rl report: “Initially, the

10-day Hyalella azteca test for survival, growth, and reproduction was planned
to be performed on sediment samples collected from Wetlands 5A and 3 during
Phase lll. However, based on the recommendation of the contract laboratory,
the 28-day Chironomus tentans test (ASTM Method E1706-95B) for survival
and emergence was performed instead. USEPA and FDEP concurred with this
analysis change. The 10-day Hyalella test was discontinued because 10 days
was considered insufficient to obtain adequate growth and reproduction
response, both key measurement endpoints for this test. The longer test
enabled the chronic endpoints to be measured more effectively.”

Table 8-4 in the RI reports indicates that the L. p/lumulosus were 10-day tests.
Also, Table 1 in the Toxicity test Report in Appendix G of the RI report indicates
the test was 10 days. It is not know why the Project Team agreed to only
include the survival endpoint for L. plumulosus. However, growth was
measured form N. arenaceodentata at the same locations so the Navy believes
the data are adequate for ecological risk purposes and determining PRGs

The benthic community analysis results were not analyzed statistically. Itis not
known why the Project Team agreed to this approach. However, for reasons

11



12.

13.

14.

15.

discussed in the Navy’s response to EPA General Comment C, the benthic
data were given much less weight for setting PRGs compared to the toxicity
test data.

k) As presented in Table 4-1 of the RI report, most of the sediment samples were
analyzed for grain size, but the only sediment samples analyzed for AVS/SEM
were from Wetland 64 in 2001. These samples were not used for toxicity
testing. It does not appear that the sediment samples were analyzed for pH or
salinity.

1) Benthic community analysis was not performed at Wetland 5B.

Tables 3-6: The toxicity tests resuits are not reliable for use in selecting PRGs.

Response: The Navy disagrees that toxicity tests results are not reliable for use in
selecting PRGs. Please see the Navy's response to EPA General Comment C.

Table 7: Please add “wetland sediment” to the title of this table and use
freshwater refinement values instead of saltwater sediment refinement values.
Also indicate that the reference concentrations are two times the average (of two
sediments).

Response: The title of Table 7 wil be changed to “REFERENCE
CONCENTRATIONS, SCREENING VALUES, AND REFINEMENT VALUES FOR
FRESHWATER WETLAND SEDIMENT.” A footnote will be added to Table 7 to
indicate which refinement values are saltwater and which are freshwater. A note
that the reference concentrations are two times the average of the two reference
sediment samples will be added as a footnote to Table 7.

Table 8: Please add “wetland sediment” to the titie of this table. Also indicate that
the reference concentrations are two times the average (of two sediments).

Response: The title of Table 8 will be changed to “REFERENCE
CONCENTRATIONS, SCREENING VALUES, AND REFINEMENT VALUES FOR
SALTWATER WETLAND SEDIMENT.” A footnote will be added to Table 7 to
indicate which refinement values are saltwater and which are freshwater. A note
that the reference concentrations are two times the average of the two reference
sediment samples will be added as a footnote to Table 8.

Tables 9-12: Refinement values and reference concentrations should not be used
as PRGs. PRGs should be selected for DDTr, total PCBs, etc. and not the
individual chemicals.

Response: The Navy believes that refinement values and reference
concentrations can be used to set PRGs because PRGs should not be lower than
reference concentrations or the refinement values that were used in the Rl to
refine the list of COPCs. PRGs should not be selected for DDTr, total PCBs, etc.
as there were not COCs from the Rl report.

12



16.

17.

18.

Tables 14-20: Low detection frequency has been used as a criterion for
eliminating chemicals in the COPC refinement. What is the frequency of detection
cut-off, 5% or 10%? A frequency of detection of 5% is considered provided
enough samples were collected.

Response: Please see the Navy’'s response to EPA Specific Comment 7.

Table 21: The recent resuits alone should not be used to make risk decisions. All
of the results should be used because there is no guarantee that the recent
sampling actually sampled the original sampling locations. Also, risk driver
(subjective) and site-related should not be used to eliminate chemicals from the
wetlands.

Response: Please see the Navy's response to EPA Specific Comment 7.

Table 22: Arsenic should be included as a final COPC in Wetlands 3 and 18B
and mercury should be included in Wetland 64 for further evaluation.

Response: Please see the Navy's response to EPA Specific Comment 9 for

arsenic. Please see the Navy's response to EPA Specific Comment 7 for
mercury.
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CONTAMININANT MASS CALCULATIONS



NAS PENSACOLA

Pensacoia, Florida

Wetland 3

Alternative SED - 2: Monitoring and Natural Recovery
Capital Cost

10/31/2010 3:12 PM

Unit Cost Extended Cost

Item Quantity Unit| Subcontract Mateniat Labor Equipment Subcontract Material Labor Equipment, Subtotal
1 PROJECT PLANNING & DOCUMENTS

1.1 Prepare Documents & Sampling Plan 150 hr $37.00 50 $0 £5,550 $0 $5,550
Subtotal $0 $0 $5,550 $0 $5.550
Overhead on Labor Cost @ 30% $1,665 $1.665
G & A on Labor Cost @ 10% $555 $555
G & A on Material Cost @ 10% $0 50
G & A on Equipment Cosl @ 10% $0 $0
G & A on Subcontract Cost @ 10% $0 $0
Tax on Materials and Equipment Cost @ 6% 50 $0 30
Total Direct Cost $0 %0 §7,770 S0 $7.770
indirects on Total Direct Cost @ 0% $0
Profit on Total Direct Cost @ 10% §777
Subtotal $B,547
Health & Safety Monitoring @ 0% 50
Total Field Cost $8.547
Contingency on Total Field Costs @ 0% 30
Engineering on Total Field Cost @ 0% %0
TOTAL CAPITAL COST $8,547

E:\Draft Feasibiiity Study 10-10\Cost calculations\W3 - At SED-2 (10-10)\capcost

Page 1 of 2




NAS PENSACOLA
Pensacoia, Florida

10/31/2010 3:12 PM

Wetland 3
Alternative SED - 2: Monitoring and Natural Recovery
Annual Cost
ftem Cost item Cost
ftem years 1 - 30 every 5 years Notes
Sampling %4125 Labor and supplies to collect samples with a crew of two.
Analysis/Sediment $168 Analyze sediment samples from 3 locations for cadmium and arsenic. Collect samples
once in years 1 through 30.
Five Year Site Review $5,000 Labor and supplies to evaluate site every five years for 5-year review
SUBTOTAL $4,293 $5,000
Contingency @ 10% $429 $500
TOTAL $4,722 $5,500

E:\Draft Feasibility Study 10-10\Cost calculations\W3 - Alt SED-2 (1 0-10)\anuicost

Page 1 of 1



NAS PENSACOLA

Pensacola, Florida

Wetland 3

Alternative SED - 2: Monitoring and Natural Recovery
Present Worth Analysis

Capital Annual Total Year Annual Discount Rate Present
Year Cosl Cost Cost 7.0% Worth
0 $8.647 $8,547 7.000 $8,547
1 $4,722 34,722 0.935 $4,413
2 $4,722 $4,722 0.873 $4,125
3 $4,722 $4.722 0.816 $3,855
4 54,722 $4.722 0.763 $3,603
5 $10,222 $10,222 0.713 $7.288
6 $4,722 $4.722 0.666 $3,147
7 $4.722 $4.722 0623 $2,941
8 $4,722 $4.722 0.582 $2,748
9 $4,722 $4,722 0.544 $2,569
10 $10,222 $10,222 0.508 $5.,196
11 $4,722 34,722 0475 $2,244
12 $4,722 $4,722 0.444 $2,097
13 $4.722 $4.722 0.415 $1.960
14 $4,722 $4,722 0.388 $1,831
15 $10,222 $10,222 0.362 $3,705
16 $4,722 $4,722 0.339 $1.600
17 $4,722 $4,722 0.317 $1,495
18 $4,722 $4,722 0.296 $1,397
19 $4,722 $4,722 0.277 $1.306
20 310,222 $10,222 0.258 $2.642
21 $4,722 $4,722 0.242 $1,140
22 $4,722 $4,722 0.226 $1,066
23 $4.,722 $4.722 0.211 $996
24 $4.722 $4,722 0197 $931
25 $10,222 $10,222 0.184 $1,883
26 $4.722 $4.722 0172 $813
27 $4,722 $4,722 0.161 $760
28 $4,722 $4,722 0.150 $710
29 $4,722 $4,722 0.141 $664
30 $10,222 $10,222 0.131 $1,343
TOTAL PRESENT WORTH $79,014

E:\Draft Feasibility Study 10-10\Cost calculations\W 3 - Alt SED-2 (10-10)\pwa

10/31/2010 3:12 PM
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NAS PENSACOLA

Pensacotla, Florida

Wetland 5A

Alternative SED - 2: Monitoring and Natural Recovery
Capital Cost

10/31/2010 3:14 PM

E:\Draft Feasibifity Study 10-10\Cost calculations\YW5A - Alt SED-2 {10-10)\capcost

Unit Cost Extended Cost

item Quantity Unit| Subcontract Material Labor Equipment Subcontract Material Labor Equipment] Subtotal
1 PROJECT PLANNING & DOCUMENTS

1.1 Prepare Documents & Sampling Plan 150 hr $37.00 $0 $0 $5,550 %0 $5.550
Suhtotal $0 $0 $5.550 50 $5,550
(Overhead on Labor Cost @ 30% $1.665 $1,665
G & A on Labor Cost @ 10% $555 $555
G & A on Materia! Cost @ 10% 30 50
G & A on Eguipment Cost @ 10% $0 50
G & A on Subcontract Cost @ 10% $0 $0
Tax on Materiais and Equipment Cost @ 6% 30 $0 30
Total Direct Cost $0 $0 §7.770 $0 §7.770
Indirects on Total Direct Cost @ 0% 30
Profit on Total Direct Cost @ 10% §777
Subtotal $8,547
Health & Safety Monitoring @ (0% 30
Total Field Cost $8.547
Contingency on Total Figld Costs @ 0% $0
Engineering on Total Field Cost @ 0% 30
TOTAL CAPITAL COST $8,547

Page 1 0of 2




NAS PENSACOLA
Pensacola, Florida
Wetland 5A

Alternative SED - 2: Monitoring and Natural Recovery

Annual Cost

10/31/2010 3:14 PM

ltem Cost Item Cost
ltem years 1 - 30 every 5 years Notes
Sampling $4.125 Labor and supplies to collect samples with a crew of two.
Analysis/Sediment $84 Analyze sediment samples from 1 location for copper, fead, and zinc. Collect samples
once in years 1 through 30.
Five Year Site Review $5,000 Labor and supplies tc evaluate site every five years for 5-year review
SUBTOTAL $4,209 $5,000

Contingency @ 10% $421 $500

TOTAL $4,630 $5,500

E:\Draft Feasibility Study 10-10\Cost calculations\W5A - Alt SED-2 (10-1 0)\anuicost
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NAS PENSACOLA

Pensacola, Florida

Wetland 5A

Alternative SED - 2: Monitoring and Natural Recovery
Present Worth Analysis

Capital Annual Total Year Annual Discount Rate Present
Year Cost Cost Cost 7.0% Worth
0 $8,547 $8.547 1.000 $8.547
1 $4,630 34,630 0.935 $4,327
2 $4,630 $4,630 0.873 $4.044
3 $4,630 $4.630 0.816 $3,779
4 $4,630 $4.630 0.763 $3,532
5 $10,130 $10,130 0.713 $7,222
6 $4,630 $4,630 0.666 $3,085
7 $4,630 $4.630 0.623 $2.883
8 $4,630 $4,630 0.582 $2.695
9 $4,630 $4.630 0.544 $2,518
10 $10.130 $10,130 0.508 $5,150
11 %4.630 $4.,630 0.475 $2,200
12 $4,630 $4.630 0.444 $2,056
13 $4,630 34,630 0.415 $1,921
14 $4,630 $4,630 0.388 $1,796
15 $10,130 $10,130 0.362 $3,672
16 $4,630 $4,630 0.339 $1,568
17 $4,630 $4,630 0.317 $1.466
18 $4,630 $4.630 0.296 $1,370
19 $4.630 $4,630 0.277 $1,280
20 $10,130 $10,130 0.258 $2,618
21 $4,630 $4,630 0.242 $1,118
22 $4,630 $4.630 0.226 $1,045
23 $4,630 $4.630 0.211 $977
24 $4,630 34,630 0.197 $913
25 $10,130 $10.,130 0.184 $1,866
26 $4,630 $4.630 0.172 $797
27 %4630 $4.630 0.161 $745
28 $4,630 $4,630 0.150 %696
29 $4,630 $4.630 0.141 $651
30 $10,130 $10,130 0.131 $1,331
TOTAL PRESENT WORTH $77.868

E:\Draft Feasibility Study 10-10\Cost calculations\W5A - Alt SED-2 (10-100\pwa

10/31/2010 3:14 PM
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NAS PENSACOLA
Pensacola, Florida

10/31/2010 3:14 PM

Wetland 15
Alternative SED - 2: Monitoring and Natural Recovery
Capital Cost
Unit Cost Exiended Cost H
Item Quantity Unit] Subcontract Material Labor Egquipment Subcontract Materal Labor Equipment Subtotal
1 PROJECT PLANNING & DOCUMENTS
1.1 Prepare Documents & Sampting Plan 150 hr $37.00 $0 $0 $5,5650 30 $5.550
Subtotal 30 $0 $5,550 $0 $5.550
Overhead on Labor Cost @ 30% $1,665 $1.665
G & A on Labor Cost @ 10% $555 $555
G & A on Material Cost @ 10% $0 $0
G & A on Equipment Cost @ 10% 0 50
G & A an Subcontract Cast @ 10% $0 30
Tax on Materials ard Equipment Cost @ 6% 30 $0 $0
Total Direct Cost $0 30 $7,770 $0 $7.770
indirects on Total Direct Cost @ 0% $0
Profit on Total Direct Cost @ 10% 5777
Subtotal $8.547
Health & Safety Monitoring @ 0% 30
Total Field Cost $8,547
Contingency on Total Field Costs @ 0% $0
Engineering on Total Field Cost @ 0% %0
TOTAL CAPITAL COST $6.547

E:\Draft Feasibility Study 10-10\Cost calculations\W15 - Alt SED-2 {10-10)\capcost
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NAS PENSACOLA
Pensacola, Florida

10/31/2010 3:14 PM

Wetland 15
Alternative SED - 2: Monitoring and Natural Recovery
Annual Cost
{tem Cost ltem Cost
item years 1 - 30 every 5 years Notes
Sampling $4.125 Labor and supplies to collect samples with a crew of two.
Analysis/Sediment $168 Analyze sediment samples from 2 locations for arsenic, manganese, and selenium,
Coliect samples once in years 1 through 30.
Five Year Site Review $5,000 Labor and supplies to evaluate site every five years for 5-year review
SUBTOTAL $4,293 $5,000
Contingency @ 10% $429 $500
TOTAL $4,722 $5,500

E:\Draft Feasibility Study 10-10\Cost calculations\W 15 - Alt SED-2 (10-10)\anuicost

Page 1 of 1



NAS PENSACOLA

Pensacola, Florida

Wetland 15

Alternative SED - 2: Monitoring and Natural Recovery
Present Worth Analysis

Capital Annual Total Year Annual Discount Rate Present
Year Cost Cost Cost 7.0% Worth
0 $8.547 $8,647 7.000 $8,547
1 $4,722 $4,722 0.935 $4.413
2 $4,722 $4,722 0.873 $4,125
3 $4,722 $4.722 0.816 $3,855
4 $4,722 $4,722 0.763 $3,603
5 $10,222 $10.222 0.713 $7.,288
6 $4.722 $4.722 0.666 $3.147
7 $4,722 $4,722 0.623 $2,941
8 $4,722 $4.722 0.582 $2.748
9 $4,722 54,722 0.544 $2,569
10 $10,222 $10,222 0.508 $5,196
11 34,722 $4,722 0.475 $2.244
12 $4,722 $4,722 0.444 $2,097
13 $4.722 $4,722 0415 $1,960
14 $4.722 $4,722 0.388 $1,831
15 $10,222 $10,222 0.362 $3,705
16 $4,722 $4,722 0.339 $1,600
17 54,722 $4,722 0.317 $1,495
18 $4.722 $4,722 0.296 $1,397
19 $4,722 $4,722 0.277 $1,306
20 $10,222 $10,222 0.258 $2.642
21 $4.722 $4.722 0.242 $1,140
22 54,722 $4,722 0.226 $1.,066
23 $4,722 $4,722 0.211 $996
24 $4.722 $4,722 0.197 $931
25 $10.222 $10.222 0.184 $1.883
26 $4,722 $4,722 0.172 $813
27 $4,722 $4.722 0.161 $760
28 $4,722 $4,722 0.150 $710
29 $4.722 $4,722 0.141 $664
30 $10.222. $10,222 0.131 $1.343
TOTAL PRESENT WORTH $79,014

E:\Draft Feasibility Study 10-10\Cost calculations\W 15 - Alt SED-2 (10-10)\pwa

10/31/2010 3:14 PM
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NAS PENSACOLA
Pensacofa, Florida

10/31/2010 3:15 PM

Wetland 18A
Alternative SED - 2: Monitoring and Natural Recovery
Capital Cost
Urit Cost Extended Cost
item Quantity Unit{ Subcantract Material Labor  Equipment Subcontract Material Labor Equipment Subtotal
1 PROJECT PLANNING & DOCUMENTS
1.1 Prepare Documents & Sampling Plan 150 hr $£37.00 0 $0 $5,550 50 $5,550
Subtotat $0 $0 $9,550 30 $5.550
Overhead on Labor Cost @ 30% 51,665 $1.665
G & Aon Labor Cost @ 10% $555 5555
G & A on Material Cost @ 10% 50 30
G & A on Equipment Cosl @ 10% 30 $0
G & A on Subcontract Cost @ 10% 50 50
Tax on Materials and Equipment Cost @ £% 30 30 %0
Totai Direct Cost 30 50 57,770 50 $7.770
indirecis on Totaf Direct Cost (@ 0% $0
Praofit on Total Direct Cost @ 10% 3777
Subtotal $8,547
Health & Safety Monitoring @ 0% $0
Total Fieid Cosat $8.547
Contingency on Total Field Cosis @ 0% 50
Engineering on Total Field Cost @ 0% sa
TOTAL CAPITAL COST $4,547

E\Draft Feasibility Study 10-10\Cost calculalions\W18A - Alt SED-2 (10-1 0)\capcost
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NAS PENSACOLA
Pensacola, Florida

10/31/2010 3:15 PM

Wetiand 18A
Alternative SED - 2: Monitoring and Natural Recovery
Annual Cost
item Cost ltem Cost
item years 1 - 30 every 5 years Notes
Sampling $4.125 Labor and supplies to collect samples with a crew of two.
Analysis/Sediment 528 Analyze sediment samples from 1 location for arsenic. Collect samples once in years 1
through 30.
Five Year Site Review $5,000 Labor and suppiies to evaluate site every five years for 5-year review
SUBTQTAL $4,153 $5,000
Contingency @ 10% $415 $500
TOTAL $4,568 $5,500

E:\Draft Feasibility Study 10-10\Caost calculations\W18A - Ait SED-2 (10-10M\anuicost
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NAS PENSACOLA

Pensacola, Florida

Wetland 18A

Alternative SED - 2: Monitoring and Naturai Recovery
Present Worth Analysis

Capital Annual Total Year Annual Discount Rate Present
Year Cost Cost Cost 7.0% Worth
0 $8.547 $8.547 1.000 $8,547
1 $4,568 $4.,568 0.935 $4 269
2 $4,568 $4.568 0.873 $3,990
3 $4,568 $4.568 0.816 $3,729
4 $4,568 $4.568 0.763 $3,485
5 $10,068 $10,068 0713 $7.179
5} $4,568 $4,568 0.666 $3,044
7 $4,568 $4.568 0.623 $2.845
8 $4,568 $4.568 0.582 $2,659
9 $4,568 $4.568 0.544 $2,485
10 $10,068 $10,068 0.508 $5.118
11 $4.568 $4,568 0475 $2,170
12 $4.568 $4,568 0.444 $2,028
13 $4.568 $4.568 0.415 $1,896
14 $4,568 $4.568 0.388 $1,772
15 $10.068 $10,068 0.362 $3.649
16 $4,568 $4,568 0.339 $1,547
17 $4,568 $4.568 0.317 $1,446
18 $4.568 $4,568 0.296 $1,352
19 $4,568 $4.568 0.277 $1.263
20 $10,068 $10.068 0.258 $2.602
21 $4,568 $4.568 0.242 $1,103
22 $4,568 $4.568 0.226 $1,031
23 $4,568 $4.568 0.211 $964
24 $4,568 $4,568 0.197 $901
25 $10,068 $10.068 0.184 $1,855
26 $4,568 $4,568 0.172 $787
27 $4,568 $4,568 0.161 $735
28 $4,568 $4.568 0.150 5687
29 $4.568 $4,568 0.141 $642
30 $10,068 $10.068 0.131 $1,323
TOTAL PRESENT WORTH $77,103

E:\Draft Feasibility Study 10-10\Cost calculations\W 18A - Alt SED-2 (10-10)\pwa

10/31/2010 3:15 PM
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NAS PENSACOLA

Pensacola, Florida

Wetland 18B

Alternative SED - 2: Monitoring and Natural Recovery
Capital Cost

10/31/2010 3:15 PM

Unit Cost Extended Cost

Item Quarntity Unit{ Subcontract Material Labor  Equipment Subcontract Material Lahor Equipment Subtotal
1 PROJECT PLANNING & DOCUMENTS

1.1 Prepare Documents & Sampling Plan 150 hr $37.00 50 $0 35,550 30 35,550
Subiotal %0 $0 $5.550 30 $5,550
QOverhead on Labor Cost @ 30% $1,665 £1.665
G & A on Labor Cost @ 10% $555 $555
G & A on Material Cost @ 10% 30 $0
G & A on Equipment Cost @ 10% 50 30
G & A on Subcorttract Cost @ 10% 50 $0
Tax on Materials and Equipment Cost @ 6% 30 50 $0
Total Direct Cost $0 $0 $7.770 30 $7.770
Indirects on Total Direct Cost @ 0% S0
Profit on Total Direct Cost @ 10% $777
Subtotal $8,547
Health & Safety Monitoring @ 0% 30
Total Field Cost $8,547
Contingency on Total Figld Costs @ 0% $0
Engineering on Total Fieid Cost @ 0% 30
TOTAL CAPITAL COST $8,547

E:\Draft Feasibility Study 10-10\Cost calculations\W18B - Alt SED-2 (10-10)\capcost
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NAS PENSACOLA
Pensacola, Florida

10/31/2010 3:15 PM

Wetland 18B
Alternative SED - 2: Monitoring and Natural Recovery
Annual Cost
ltem Cost item Cost
item years 1 - 30 every 5 years Notes
Sampling $4.125 Labor and supplies to collect samples with a crew of two.
Analysis/Sediment $28 Analyze sediment samples from 1 location for arsenic, Collect samples once in years 1
through 30.
Five Year Site Review $5,000 Labor and suppilies to evaluate site every five years for 5-year review
SUBTOTAL $4,153 $5,000
Contingency @ 10% $415 $500
TOTAL $4,568 $5,500

E:\Draft Feasibility Study 10-10\Cost calculations\W18B - Alt SED-2 {10-10M\anulcost
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NAS PENSACOLA

Pensacola, Florida

Wetland 18B

Alternative SED - 2: Monitoring and Naturail Recovery
Present Worth Analysis

Capital Annual Total Year Annual Discount Rate Present
Year Cost Cost Cost 7.0% Worth
0 $8.547 $8.547 1.000 $8.547
1 $4.568 $4,568 0.935 $4,269
2 $4,568 $4,568 0.873 $3,990
3 $4,568 $4.568 0.816 $3,729
4 $4,568 $4.568 0.763 $3,485
5 $10,068 $10,068 0.713 $7.179
6 $4,568 $4.568 0.666 $3,044
7 $4,568 $4,568 0623 $2,845
8 $4,568 $4,568 0.582 $2,659
9 $4,568 $4,568 0.544 $2,485
10 $10,068 $10,068 0.508 $5.118
11 $4,568 $4,568 0.475 $2.170
12 $4,568 $4,568 0.444 $2,028
13 $4,568 $4.568 0.415 $1,896
14 $4,568 $4,568 0.388 $1,772
15 $10,068 $10.068 0.362 $3.649
16 $4,568 $4,568 0.339 $1,547
17 $4,568 $4,568 0.317 $1,446
18 $4.568 $4,568 0.296 $1,352
19 $4,568 $4,568 0.277 $1.263
20 $10,068 $10,068 0.258 $2.602
2 $4,568 $4,568 0.242 $1,103
22 $4.568 $4.568 0.226 $1,031
23 $4,568 $4,568 0.211 $964
24 $4,568 $4,568 0.197 $901
25 $10,068 $10,068 0.184 $1,855
26 $4,568 $4.568 0172 $787
27 $4,568 $4,568 0.161 $735
28 $4,568 $4,568 0.150 $687
29 $4,568 $4.568 0.141 $642
30 $10,068 $10,068 0.131 $1,323
TOTAL PRESENT WORTH $77.103

E:\Draft Feasibility Study 10-10\Cost calculations\W 188 - Alt SED-2 (10-10)\pwa

10/31/2010 3:15 PM
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NAS PENSACOLA

Pensacoia, Florida

Wetland 48

Alternative SED - 2: Monitoring and Natural Recovery
Capital Cost

10/31/2010 3:16 PM

Unit Cost Extended Cost

ftem Quantity Unit] Subcontract Matenal Labor Eguipment Subcontract Matenal Labar Equipment Subtotal
1 PROJECT PLANNING & DOCUMENTS

1.1 Prepare Documenis & Sampling Plan 150 hr $37.00 $0 $0 $5.550 50 $5,550
Subtotat $0 $0 $5,550 50 $5,550
Overhead on Labor Cost @ 30% $1,665 $1,665
G & A on Labor Cost @ 10% $555 $555
G & A on Material Cost @ 10% %0 30
G & A on Equipment Cost @ 10% $0 80
G & A on Subcontract Cost @ 10% 30 50
Tax on Materials and Equipment Cost @ 6% $0 50 50
Total Direct Cost 30 S0 %7770 50 §7.770
Indirects on Total Direct Cost @ 0% $0
Profit on Totat Direct Cost @ 10% $777
Subtotal $8,547
Health & Safety Monitoring @ 0% 30
Tota!l Field Cost $8,547
Contingency on Total Field Costs @ 0% $0
Engineering on Total Field Cost @ 0% 30
TOTAL CAPITAL COST $8,547

E:\Draft Feasibility Study 10-10\Cost calculations\W48 - Alt SED-2 (10-10}\capcost
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NAS PENSACOLA
Pensacola, Fiorida
Wetland 48

Alternative SED - 2: Monitoring and Natura! Recovery

Annual Cost

10/31/2010 3:16 PM

item Cost Item Cost
ltem years 1 - 30 every 5 years Notes
Sampling $4,125 Labor and supplies to collect samples with a crew of two.
Analysis/Sediment $1.120 Analyze sediment samples from 8 locations for 4,4'-DDD, 4,4"-DDE, 4,4'-DDT, & total DDT.
Collect samples once in years 1 through 30.
Five Year Site Review $5,000 Labor and supplies to evaluate site every five years for 5-year review
SUBTOTAL $5,245 $5,000
Contingency @ 10% $525 $500
TOTAL $5,770 $5,500

E:\Draft Feasibility Study 10-10\Cost calculations\W48 - Alt SED-2 (10-10)\anulcost
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NAS PENSACOLA

Pensacola, Florida

Wetland 48

Alternative SED - 2: Monitoring and Naturai Recovery
Present Worth Analysis

Capital Annual Total Year Annual Discount Rate Present
Year Cost Cost Cost 7.0% Worth
0 $6.547 58,547 T.000 $8.547
1 $5,770 $5,770 0.935 $5,392
2 $5,770 $5.770 0.873 $5,039
3 $5,770 $5.770 0.816 $4.710
4 35,770 $5.770 0.763 $4.402
5 $11,270 $11,270 0.713 $8.035
6 $5.770 $5.770 (0.666 33,844
7 35,770 $5,770 0.623 $3,593
8 $5,770 $5.770 0.582 $3.358
9 $5,770 $5.770 0.544 $3,138
10 $11,270 $11,270 0.508 $5.729
11 $5,770 $5,770 0.475 $2.,741
12 $5,770 $5,770 0.444 $2,562
13 $5,770 $5.770 0415 $2.,394
14 $5,770 $5.770 0.388 $2,238
15 $11,270 $11,270 0.362 $4.085
16 35,770 $5,770 0.339 $1,954
17 35,770 $5,770 0.317 $1.826
18 $5,770 $5,770 0.296 $1,707
19 $5.770 $5.770 0.277 $1,595
20 $11.270 $11,270 0.258 $2,912
21 $5,770 $5,770 0.242 $1,393
22 35,770 $5,770 0.226 $1,302
23 35,770 35,770 0.211 $1,217
24 $5,770 35,770 0.197 $1,137
25 $11.270 $11.270 0.184 $2,076
26 $5.770 $5,770 0.172 3993
27 $5,770 $5,770 0.161 5928
28 $5,770 $5,770 0.150 3868
29 $5,770 35,770 0.141 $811
30 $11,270 $11,270 0.131 $1.480
TOTAL PRESENT WORTH $92,009

E:\Draft Feasibility Study 10-10\Cost calculations\W48 - Alt SED-2 (10-10)\pwa

10/31/2010 3:16 PM
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NAS PENSACOLA

Pensacola, Florida

Wetiand 64

Alternative SED - 2: Monitoring and Natural Recovery
Capital Cost

10/31/2010 3:16 PM

Unit Cost Extended Cost

item Quantity Unit] Subcontract Material Labor  Equipment Subcantract Material Labor Equipment Subtotal
1 PROJECT PLANNING & DOCUMENTS

1.1 Prepare Documents & Sampiing Plan 150 hr $37.00 S0 50 $5,550 50 $5.550
Subtotal 50 50 $5,550 $0 $5,550
Overhead on Labor Cost @ 30% 51,665 $1.665
G & A on Labor Cost @ 10% 5555 $555
G & A on Material Cost @ 10% $0 $0
G & A on Equipment Cost @ 10% 50 50
G & A on Subcontract Cost @ 10% $0 50
Tax on Matenals and Equipment Cost @ 6% 50 $0 $0
Total Direct Cost 50 $0 $7.770 $0 $7.770
Indirects on Total Direct Cost @ 0% S0
Profit on Total Direct Cost @ 10% 777
Subtotai $8,547
Health & Safety Monitoring @ 0% $0
Total Field Cost $8.547
Conbingency on Total Field Costs @ 0% 30
Engineering on Total Fietd Cost @ 0% $0
TOTAL CAPITAL COST $8,547

E:\Draft Feasibility Study 10-10\Cost calculations\W64 - Alt SED-2 {10-10\capcost
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NAS PENSACOLA
Pensacola, Florida

10/31/2010 3:16 PM

Wetland 64
Alternative SED - 2: Monitoring and Natural Recovery
Annual Cost
item Cost ltem Cost
ltem years 1 - 30 every 5 years Notes
Sampling $5.600 Labor and supplies to collect samples from beat with a crew of two.
Analysis/Sediment $420 Analyze sediment samples from 3 locations for cadmium, chromium, copper, lead, silver,
zinc. Collect samples once in years 1 through 30.
Five Year Site Review $5,000 Labor and supplies to evaluate site every five years for 5-year review
SUBTOTAL $6,020 $5,000
Contingency @ 10% 3602 $500
TOTAL $6,622 $5,500

E:\Draft Feasibility Study 10-10\Cost calculations\W64 - Alt SED-2 (10-10)\anulcost
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NAS PENSACOLA

Pensacola, Florida

Wetland 64

Alternative SED - 2: Monitoring and Natura! Recovery
Present Worth Analysis

Capital Annual Total Year Annual Discount Rate Present
Year Cost Cost Cost 7.0% Worth
0 $8.547 $8.547 7.000 $8.547
1 $6,622 $6,622 0.935 $6,189
2 $6,622 $6,622 0.873 $5,784
3 $6.622 $6,622 0.816 $5,406
4 $6,622 $6.622 0.763 $5,052
5 $12,122 $12,122 0.713 $8,643
6 $6,622 $6.622 0.666 $4,413
7 $6.622 $6,622 0.623 $4,124
8 $6,622 $6,622 0.582 $3.854
9 $6,622 $6.622 0.544 $3,602
10 $12,122 $12,122 0.508 $6,162
11 $6,622 $6,622 0.475 $3,146
12 $6,622 $6,622 0.444 $2,940
13 $6,622 $6,622 0.415 $2.748
14 $6.622 $6,622 0.388 $2,568
15 $12.122 $12,122 0.362 34,394
16 $6,622 $6,622 0.339 $2.243
17 $6,622 $6,622 0.317 $2,096
18 $6,622 $6.,622 0.296 $1,959
19 $6,622 $6.622 0.277 $1,831
20 $12,122 $12,122 0.258 $3.133
21 $6.622 $6.622 0.242 $1,599
22 $6,622 $6.622 0.226 $1,495
23 $6.622 $6,622 0.211 $1,397
24 $6.622 $6.622 0.197 $1,306
25 $12,122 $12.122 0.184 $2,233
26 $6,622 $6.622 0.172 $1,140
27 $6.622 $6,622 0.161 $1.066
28 $6,622 $6,622 0.150 $996
29 $6,622 $6.622 0.141 $931
30 $12.122 $12,122 0.131 $1,592
TOTAL PRESENT WORTH $102,588

E:\Draft Feasibility Study 10-10\Cost calculations\W 64 - Alt SED-2 (10-10)\pwa

10/31/2010 3:16 PM
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NAS PENSACOLA
Pensacola, Fiorida

10/31/2010 3:13 PM

Wetland 3
Alternative SED - 3: LUCs, Natural Recovery, and Monitoring
Capital Cost
Unit Cast Extended Cost
Item Cuantity]  Unit] Subconiract Materiai Labor Egupment Subcontract Material Lahor Equipment Subtotal
1 PROJECT PLANNING & DOCUMENTS
1.1 Prepare Documents & Sampling Plan 150 hr $37.00 30 $0 §5,550 $0 $5,550
1.2 Prepare LUC Documents 200 hr $37.00 50 $0 $7.400 $0 57.400
2 S5IGN PLACEMENT
2.1 Waming Signs 10 ea $74.00 5120.00 50 $740 $1,200 50 $1,940
Subtotal 30 $740 $14.150 $0 $14.890
Overhead on Labor Cost @ 30% $4.,245 $4,245
G & A on Labor Cost @ 10% $1,415 $1.415
G & A on Material Cost @ 10% $74 $74
G & A on Equipment Cost @ 10% $0 30
G & A on Subcontract Cost @ 10% 30 $0
Tax on Materials and Equipment Cost @ 6% $44 30 $44
Total Direct Cost 30 $858 $19.810 50 $20.668
Indirects on Total Direct Cost @ 0% $0
Profit on Total Direct Cost @ 10% $2,067
Subtotal $22,735
Health & Safety Monitoring @ 0% $0
Totai Field Cost $22,735
Contingency on Total Field Costs @ 0% $0
Engineering on Total Field Cost @ 0% 30
TOTAL CAPITAL COST $22,735

E:\Draft Feasibility Study 10-10\Cost calculations\W3 - Alt SED-3 (10-10)\capcost
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NAS PENSACOLA
Pensacola, Florida

10/31/2010 3:13 PM

Wetland 3
Alternative SED - 3; LUCs, Natural Recovery, and Monitoring
Annual Cost
{tem Cost jftem Cost
ftem years 1 - 30 every 5 years Notes
Site Inspection: Visit & $3,149 One-day visit to verify LUC with Report
Report
Sampling $4.125 Labor and supples to collect samples with a crew of two.
Analysis/Sediment $28 Analyze sediment samples from 1 location for arsenic. Collect samples once in years 1
through 30.
Five Year Site Review $5,000 Labor and supplies to evaluate site every five years for 5-year review
SUBTOTAL $7,302 $5,000
Contingency @ 10% $730 $500
TOTAL $8,032 $5,500

E:\Draft Feasibility Study 10-10\Cost calculations\W3 - Alt SED-3 (10-10)\anulcost
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NAS PENSACOLA

Pensacola, Florida

Wetland 3

Alternative SED - 3: LUCs, Natural Recovery, and Monitoring
Present Worth Analysis

Capital Annual Total Year Annual Discount Rate Present
Year Cost Caost Cost 7.0% Warth
0 $22.735 $22.735 1.000 $22.735
1 $8,032 $8.032 0.935 $7,507
2 $8,032 $8,032 0.873 $7,016
3 $8.032 $8,032 0.816 $6.557
4 $8.032 $8.032 0.763 $6.128
5 $13,532 $13,532 0.713 $9,648
6 $8,032 $8.032 0.666 $5.352
7 $8,032 $8,032 0.623 $5,002
8 $8.032 $8.032 0.582 $4,675
9 $8,032 $8.032 0.544 $4.369
10 $13,532 $13,532 0.508 $6,879
11 $8,032 $8,032 0475 $3.816
12 $8.032 $8.032 0.444 $3,566
13 $8,032 $8,032 0.415 $3,333
14 $8.032 $8.032 0.388 $3.115
15 $13,532 $13,532 0.362 34,905
16 $8,032 $8.032 0.339 $2,721
17 $8.032 $8,032 0.317 $2.543
18 $8,032 $8.032 0.296 $2,376
19 $8,032 $8,032 0.277 $2.221
20 $13,532 $13,532 0.258 $3.497
21 $8,032 $8.032 0.242 $1,940
22 $8,032 $8.032 0.226 $1,813
23 $8.032 $8,032 0.211 $1,694
24 $8.032 $8,032 0.197 $1,584
25 $13,532 $13.532 0.184 $2,493
26 $8,032 $8,032 0172 $1.383
27 $8,032 $8.032 0.161 $1.,293
28 $8,032 $8.032 0.150 $1,208
29 $8,032 $8,032 0.141 $1,129
30 $13,532 $13,532 0.131 $1,778
TOTAL PRESENT WORTH $134,275

E:\Draft Feasibility Study 10-10\Cost calculations\W 3 - Alt SED-3 (10-10)\pwa

10/31/2010 3:13 PM
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NAS PENSACOLA

Pensacola, Florida

Wetland 15

Alternative SED - 3: LUCs, Naturat Recovery, and Monitoring
Capital Cost

10/31/2010 3:14 PM

Uit Cost Extended Cost
Item Quantity Unit] Subcontract Material Labor Eguiprnent Subcontract Malierial Labor Equipment Subtotal
1 PROJECT PLANNING & DOCUMENTS
1.1 Prepare Documents & Sampling Plan 150 hr $37.00 $0 50 $5.550 50 $5,550
1.2 Prepare LUC Documents 200 hr $37.00 %0 %0 £7.400 $0 §7.400
2 SIGN PLACEMENT
2.1 Warning Signs 10 ea $74.00 $120.00 30 $740 $1.200 30 $1,940
Subtotal 50 $740 $14,150 $0 $14,890
Overhead on Labor Cost @ 30% $4.245 $4,245
G & A on Labor Cost @ 10% $1.415 $1.415
G & A on Matenial Cost @ 10% $74 74
G & A on Eguipment Cost @ 10% 30 $0
G & A on Subcontract Cost @ 10% 50 30
Tax on Materials and Equipment Cost @ 6% $44 %0 $44
Total Direct Cost 30 $858 $19,810 $0 $20,668
indirects on Total Direct Cost (@ 0% $0
Profit on Total Direct Cost @ 10% $2,067
Subtotat $22,735
Heaith & Safety Monitoring @ 0% 30
Total Field Cost $22,735
Contingency on Total Field Costs @ 0% 50
Engineering an Totat Field Cost @ 0% 0
TOTAL CAPITAL COST $22,735

E:\Draft Feasibility Study 10-10\Cost calculations\W15 - Alt SED-3 {10-10\capcost
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NAS PENSACOLA
Pensacola, Florida

10/31/2010 3:14 PM

Wetland 15
Alternative SED - 3; LUCs, Natural Recovery, and Manitoring
Annual Cost
ltem Cost ltem Cost
ltem years 1 - 30 every 5 years Notes
Site Inspection: Visit & $3,149 One-day visit to verify LUC with Report
Report
Sampling $4,125 Labor and supplies to collect samples with a crew of two.
Analysis/Sediment 528 Analyze sediment samples from 1 location for arsenic. Coliect samples once in years 1
through 30.
Five Year Site Review $5,000 Labor and supplies to evaluate site every five years for 5-year review
SUBTOTAL $7,302 $5.000
Contingency @ 10% $730 $500
TOTAL $8,032 $5,500

E:\Draft Feasibility Study 10-10\Cost calculations\W15 - Alt SED-3 (10-10)\anulcost
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NAS PENSACOLA
Pensacola, Florida

Wetland 15

Alternative SED - 3: LUCs, Natural Recovery, and Monitoring
Present Worth Analysis

Capital Annual Total Year Annual Discount Rate Present

Year Cost Cost Cost 7.0% Worth
0 $22,735 $22,735 1.000 $22.735
1 $8.032 $8.032 0.935 $7.507
2 $8,032 $8,032 0873 $7,016
3 $8,032 $8.032 0.816 $6,557
q $8.032 $8,032 0.763 $6,128
5 $13,532 $13.,532 0.713 $9.648
6 $8,032 $8.032 0.666 $5,352
7 $8,032 $8,032 0.623 $5,002
8 $8,032 $8,032 0.582 $4.675
9 $8,032 $8,032 0.544 $4,369
10 $13,532 $13,532 0.508 $6.879
11 $8,032 $8,032 0.475 $3,816
12 $8,032 $8,032 0.444 $3,566
13 $8,032 $8.032 0.415 $3,333
14 $8,032 $8,032 0.388 $3,115
15 $13,532 $13,532 0.362 $4,905
16 $8,032 $8,032 0.339 $2.,721
17 $8,032 $8.032 0.317 $2,543
18 $8.032 $8,032 0.296 $2,376
19 $8,032 $8.032 0.277 $2.221
20 $13,532 $13.532 0.258 $3,497
21 $8,032 $8,032 0.242 $1 ,94Q
22 $8,032 $8,032 0.226 $1.813
23 $8,032 $8,032 0.21 $1.694
24 $8,032 $8.032 0.197 $1,584
25 $13,532 $13.532 0.184 $2,493
26 $8,032 $8.032 0.172 $1,383
27 $8,032 $8.032 0.181 $1.,293
28 $8,032 $8,032 0.150 $1,208
29 $8,032 $8,032 0.141 $1.,129
30 $13,532 $13,532 0131 $1,778

TOTAL PRESENT WORTH $134,275

E\Draft Feasibility Study 10-10\Cost calculations\W 15 - Alt SED-3 (10-10)\pwa

10/31/2010 3:14 PM
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NAS PENSACOLA
Pensacola, Florida

10/31/2010 3:15 PM

Wetland 18A
Alternative SED - 3: LUCs, Natural Recovery, and Monitoring
Capital Cost
Unit Cost Extended Cost
Item Quantity Unit| Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal
1. PROJECT PLANNING & DOCUMENTS
1.1 Prepare Documents & Sampling Plan 150 hr $37.00 30 50 $5.550 50 $5,550
1.2 Prepare LUC Documents 200 hr $37.00 50 50 $7.400 50 $7,400
2 SIGN PLACEMENT
2.1 Warning Signs 10 ea $74.00 $120.00 $0 $740 $1.200 $0 $1,940
Subtotal %0 $740 $14,150 $0 $14,890
Overhead on Labor Cost @ 30% $4,245 $4,245
G & A on Labor Cost @ 10% $1.415 $1,415
G & A on Material Cost @ 10% $74 874
G & A on Equipment Cost @ 10% 50 50
G & A on Subcontract Cost @ 10% $0 $0
Tax on Materials and Equipment Cost @ 6% $44 $0 544
Total Direct Cost 30 $858 $19,810 $0 $20,668
Indirects on Total Direct Cost @ 0% $0
Profit on Total Direct Cost @ 10% $2,067
Subtotal $22,735
Health & Safety Monitoring @ 0% $0
Total Field Cost $22,735
Contingency on Total Field Costs @ 0% $0
Engineering on Total Field Cost @ 0% $0
TOTAL CAPITAL COST $22,735

E:\Draft Feasibility Study 10-10\Cost calculations\W18A - At SED-3 ( 10-10)\capcost
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NAS PENSACOLA
Pensacola, Florida

10/31/2010 3:15 PM

Wetiand 18A
Alternative SED - 3: LUCs, Natural Recovery, and Monitoring
Annual Cost
item Cost ltem Cost
Item years 1-30 | every 5 years Notes
Site {nspection: Visit 8 $3,149 One-day visit to verify LUC with Report
Report
Sampling $4.125 Labor and supplies to collect samples with a crew of two.
Analysis/Sediment $28 Analyze sediment samples from 1 location for arsenic. Collect samples once in years 1
through 30.
Five Year Site Review $5,000 Labor and supplies to evaluate site every five years for 5-year review
SUBTOTAL $7,302 $5,000
Contingency @ 10% $730 $500
TOTAL $8,032 $5,500

E:\Draft Feasibility Study 10-10\Cost calculations\W18A - Alt SED-3 (10-10)\anulcost
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NAS PENSACOLA 10/31/2010 3:15 PM
Pensacola, Fiorida

Wetland 18A

Aiternative SED - 3: LUCs, Natural Recovery, and Monitoring

Present Worth Analysis

5apitai Annual Total Year Annual Discount Rate Prasent

Year Cost Cost Cost 7.0% Worth
0 $22.735 $22.735 1.000 $22.735
1 $8,032 $8,032 0.935 $7.507
2 $8,032 $8,032 0.873 $7.016
3 $8,032 $8.032 0.816 $6,557
4 $8,032 $8,032 0.763 $6.128
5 $13,532 $13,532 0.713 $9,648
6 $8,032 $8,032 0.666 $5,352
7 $8.032 $8,032 0.623 $5,002
8 $8,032 $8.032 0.582 $4,675
9 $8,032 $8,032 0.544 $4,369
10 $13,532 $13,532 0.508 $6,879
11 $8,032 $8,032 0.475 $3,816
12 $8,032 $8,032 0.444 $3,566
13 $8.032 $8.032 0.415 $3,333
14 $8,032 $8.032 0.388 $3,115
15 $13,532 $13,532 0.362 $4.905
16 $8,032 $8.032 0.339 $2.721
17 $8.032 $8.032 0.317 $2,543
18 $8,032 $8,032 0.296 $2,376
19 $8.032 $8.032 0.277 $2.221
20 $13,532 $13,532 0.258 $3.497
21 $8,032 $8.032 0.242 $1.940
22 $8.032 $8.032 0.226 $1,813
23 $8,032 $8,032 0.211 $1,694
24 $8,032 $8,032 0.197 $1,584
25 $13,532 $13,532 0.184 $2,493
26 $8,032 $8.032 0.172 $1,383
27 $8.032 $8.032 0.161 $1,203
28 $8,032 $8.032 0.150 $1,208
29 $8,032 $8,032 0.141 $1.129
30 $13,532 $13,532 0.131 $1,778

TOTAL PRESENT WORTH $134,275
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NAS PENSACOLA
Pensacola, Florida

10/31/2010 3:13 PM

Wetland 3
Alternative SED - 4: Removail and Disposal
Capital Cost
Unit Cost Extended Cost ][
itern Cuuantity]  Unit]  Subconiract Material Labar  Equipment Subcontract Material Labar Equipment| Subtotal
1 PROJECT PLANNING
1.1 Prepare Construction'Work Plans 200 he $37.00 $0 $0 $7,400 $0 $7,400
1.2 Contractor Completion Report 100 hr $37.00 $0 $0 $3,700 $0 $3.700
2 MOBILIZATION AND DEMOBILIZATION
2.1 Preconstruction Meeting a0 hr $70.00 %0 $0 $2,100 $0 $2.100
2.2 Site Support Facilities (trailers, phone, electric. elc.} 1 is $1,000.00 $3.500.00 $0 $1.000 $0 $3,500 $4,500
2.3 Equipment Mobilization/Demobilization 7 ea $177.00 $610.00 %0 $0 $1.239 $4,270 $5.509
3 FIELD SUPPORT
3.1 Site Support Facilities (trailers, phone, electric, etc.) 2 mo $470.00 $453.00 $0 $940 $0 $906 $1.846
3.2 Construction Survey Support 4 day  $1.075.00 $4.300 $0 %0 30 $4.300
3.3 Site Superintendent 6 week $745.00 $1.802.00 $0 $4,470 §10,812 30 315,282
3.4 Site Heaith & Safety and QA/QC 6 week $745.00 $1.322.00 0 $4.470 37,932 $0 $12.402
4 DECONTAMINATION
4.1 Decontamination Services 1 mo $1,220.00 $2,245.00 $1.550.00 $0 $1,220 52,245 $1,550 $5.015
4.2 Equipment Decon Pad 1 is $3,700.00 $3.200.00 $625.00 $0 $3,700 $3.200 3625 $7.525
4.3 Decon Water 1.000 gai £0.20 $0 $200 50 %0 $200
4.4 Decon Water Storage Tank, 6,000 gallon 1 mo $771.00 $0 $0 50 S771 $771
4.5 Clean Water Storage Tank, 4,000 gailon 1 mo $693.00 30 $0 30 $693 $693
4.6 Disposai of Decon Waste (liguid & solid} 1 mo $9B85.00 %4985 S0 $0 30 5985
5 SITE PREPARATION
5.1 Dozer. 105 hp 5 day $343.60 $660.40 S0 50 $1.718 $3,302 $5,020
5.2 Brush Chipper 5 day $352.00 50 $0 $0 $1,760 $1,760
5.3 Site Labor, {3 laborers} 15 day $264.80 S0 %0 $3,972 50 $3.972
5.4 Dewater Pad, 100" by 100' 10.000 sf $1.50 $0.18 50,22 S0 $15,000 $1,800 $2,200 $19.000
6 EXCAVATION AND DISPOSAL
6.1 Excavator, long arm 3 day $355.20 $1,260.00 $0 $0 $1,066 $3,780 $4,846
6.2 Dozer. 105 hp 3 day $343.60 $660.40 $0 S0 31,001 $1,981 $3.012
6.3 Off-road Truck, 25 cy, 2 each 6 day $265.20 $1,389.00 $0 30 $1.5991 $6,394 $9,985
6.4 Swamp Mats, 11,000 sf 1 week $2,762.00 $0 30 $0 52,762 $2,762
6.5 Wheeled Front-end Loader 3 day $343.60 $9394 .80 0 50 $1,031 52,984 $4,015
6.6 Dewatering Pumps, 2 each 6 day $399.20 $0 $0 $0 $2,395 $2,395
6.7 Site Labor, (3 laborers) 9 day $264.80 50 S0 $2,383 30 $2,383
6.8 Off Site Disposal, Non-Hazardous Soit 563 tan $78.00 $43.914 50 $0 $0 543,914
6.9 Characterization/Offsite Disposal Soil Testing 1 ea $1.000.00 $25.00 51,000 $25 30 $0 $1,025
7 SITE RESTORATION
7.1 Excavator. long arm 14 day $355.20  $1,260.00 S0 $0 $4,973 $17.640 $22,613
7.2 Dozer, 105 hp 14 day $343.60 %660.40 $0 %0 $4.810 39,246 514,056
7.3 Site Labor, (3 iaborers) 42 day $264.80 %0 $0 $11,122 %0 $11,122
7.4 Swamp Mats, 11,000 sf 3 week 52,762.00 $0 50 30 $8.286 $8,286
7.5 Select Fill 417 cy $12.60 $0 $5.254 S0 S0 $5,254
7.6 Wellands Restoration 03 ac  $32.000.00 $9.600 $0 $0 $0 $9.600
7.7 Grade & Seed Cover 1.250 sy $0.50 $1.67 %0.34 $0 3625 $2,088 %425 $3.138
Subtotal $59,799 £36,904 $76,212 $77.470 §250,386
Overhead on Labar Cost @ 0% $22.864 $22 864
G & A on Labor Cost @ 10% 57.621 $7.621
G & A on Material Cost @ 10% $3.690 $3,6680
G & A on Equipment Cost @ 10% $7,747 $7.747
G & A on Subcontract Cost @ 10% $5,980 $5,980
Tax on Materials and Equipment Cost @ 6% $2.214 $4,648 $6.862
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NAS PENSACOLA

Pensacola, Florida

Wetiand 3

Alternative SED - 4. Removal and Disposal
Capital Cost

10/31/2010 3:13 PM

Unit Cost Extended Cost

item Quantity]  Unit] Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal

Total Direct Cost 365,779 $42,809 $106.697 $89.866 $305.150
Indirects on Total Direct Cost @ 30% (exciuding transportation and disposal cost) $78.075

Profit on Total Direct Cost @ 10% $30,515

Subtotal $413,740
Health & Safety Monitoring @ 2% $8.275

Delineation Sampiing $14.296

Total Field Cost $436.311
Contingency on Total Field Costs @ 20% $87.262

Engineering on Total Field Cost @ 6% 526,179

TOTAL CAPITAL COST $549,752
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NAS PENSACOLA
Pensacola, Florida

10/31/2010 3:14 PM

Wetiand 5A
Alternative SED - 4: Removal and Disposal
Capital Cost
Urit Cost Extended Caost
ttem Cruantity Unit] Subcontract Material Labor  Equipment Subcontract Material Labor Equipment Subtotal
1 PROJECT PLANNING
1.1 Prepare Construction'Work Plans 200 hr $37.00 30 $0 $7.400 $0 $7.400
1.2 Contractor Compietion Report 100 hr $37.00 30 $0 $3.700 $0 $3,700
2 MOBILIZATION AND DEMOBILIZATION
2.1 Preconstruction Meeting 30 hr $70.00 $0 30 $2,100 %0 $2,100
2.2 Site Support Facilities (trailers, phone. electric, etc.} 1 Is $1.000.00 $3.500,00 $0 $1.000 $0 $3.500 $4,500
2.3 Equipment Mobilization/Demobilization 7 ea $177.00 $610.00 30 $0 $1.239 $4.270 $5.509
3 FIELD SUPPORT
3.1 Site Support Fadcilities (trallers, phone, electric. eic.} 2 mo $470.00 $453.00 $0 $940 30 $906 $1,846
3.2 Caonstruction Survey Support 4 day $1.075.00 $4.300 $0 $0 30 $4.300
3.3 Site Superintendent 7 week $745.00  $1.802.00 $0 $5,215 $12.614 $0 $17.829
3.4 Site Health & Safety and QA/QC 7 week $745.00 $1,322.00 $0 §5.215 $9.254 30 $14.468
4 DECONTAMINATION
4.1 Decontamination Services 1 mo $1.220.00 $2,24500 $1.550.00 50 $1,220 $2,245 $1.550 $5.015
4.2 Equipment Decon Pad 1 Is $3,700.00  $3.200.00 $625.00 $0 $3,700 $3,200 3625 $7.525
4.3 Decon Water 1,000 gat $0.20 $0 $200 80 $0 $200
4.4 Decon Water Storage Tank, 6,000 gallon 1 mo §771.00 $C $0 30 §771 8771
4.5 Ciean Water Storage Tark, 4,000 gallon 1 mo $693.00 50 $0 $0 3693 $693
4.6 Disposal of Decon Waste {liquid & solid) 1 mo $985.00 $985 %0 $0 S0 $985
5 SITE PREPARATION
5.1 Dozer, 105 hp 5 day $343.60 $660.40 S0 $0 $1,718 $3.302 $5.020
5.2 Brush Chipper 5 day $352.00 $0 $0 30 $1.760 %1.760
5.3 Sile Labaor, (3 laborers) 15  day §$264.80 80 &0 $3,972 $0 $3.972
5.4 Dewater Pad, 100 by 100’ 10,000 sf $1.50 $0.18 %0.22 F0 $15.000 $1,800 $2,200 $19,000
6 EXCAVATION AND DISPOSAL
6.1 Excavalor, long arm 5 day $35520 $1,260.00 %0 $0 51,776 $6,300 $8,076
6.2 Dozer, 105 hp 5 day $343.60 $660.40 0 $0 51.718 $3,302 $5.020
6.3 Off-road Truck, 25 ¢y, 2 each 10 day $265.20 $1,399.00 S0 $0 $2,652 $13,990 $16,642
6.4 Swamp Mats, 11,000 sf 1 week $2.762.00 30 30 30 $2,762 $2.762
6.5 Wheeled Front-end Loader 5 day $343.60 $994.80 0 $0 $1.718 $4.974 $6,692
6.6 Dewatering Pumps, 2 each 10 day $399.20 50 50 30 $3.992 $3,992
6.7 Site Labor, {3 laborers) 15  day $264.80 $0 $0 $3,972 $0 $3,972
6.8 Off Site Disposal, Non-Hazardous Soil 1,375 ton $78.00 $107,250 %0 30 30 $107,250
6.9 Characterization Offsite Disposal Soil Testing 2 ea $1.000.00 $25.00 $2.000 350 $o 50 $2.050
7 SITE RESTORATION
7.1 Excavatar, long arm 17 day $355.20 §1.260.00 0 %0 %6.038 $21,420 $27.458
7.2 Dozer, 105 hp 17 day $343.60 $660.40 %0 0 $5.841 $11.227 $17.068
7.3 Site Labor. (3 laborers] 51 day $264 .80 50 30 $13,505 30 $13,505
7.4 Swamp Mats, 11,000 sf 3 week $2.762.00 $0 S0 $0 $8.286 $8.286
7.5 Select Fill 1,019 cy $12.60 50 $12.839 %0 p] $12,839
7.6 Wetlands Restoration 0.6 ac  $32.000.00 $19,200 $0 30 $0 $19.200
7.7 Grade & Seed Cover 3,056 sy $0.50 $1.67 30.34 30 $1.528 $5.104 $1,039 $7.671
Subtotal $133,735 $46,907 $91.566 $96,869 $369,077
Overhead on Labor Cost @ 30% $27.470 $27.470
G & A on Labor Cost @ 10% $9,157 $9,157
G & A onMaterial Cosl @ 10% $4.691 54,691
G & A on Equipment Cost @ 10% $9.687 $9.687
G & A on Subcontract Cost @ 10% $13,374 $13,374
Tax on Materials and Equipment Cost @ 6% $2.814 $5,812 $8.627
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NAS PENSACOLA
Pensacola, Florida

10/31/2010 3:14 PM

Wetland 5A
Alternative SED - 4: Removal and Disposal
Capital Cost
Unit Cost Extended Cost
ftem Quantity Unit] Subcontract Material Labor  Equipment Subcontract Material Labor Equipment] Subtotal
Total Direct Cost $147.109 $54.413 $128,192 $112,368 $5442.081
Indirects on Total rect Cost @ 30% (excluding transportation and disposal cost) $100,154
Profit on Total Direct Cost @ 10% 544,208
Subtotal $586,443
Heaith & Safety Monitoring @ 2% $11.729
Delineation Sampling $17.954
Totat Field Cost 5616126
Contingency on Total Field Costs @ 20% $123,225
Engineering on Total Field Cost @ 6% $36,968
TOTAL CAPITAL COST $776,319
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NAS PENSACOLA

Pensacola, Florida

Wetland 15

Alternative SED - 4;: Removal and Disposal
Capital Cost

10/31/2010 3:14 PM

Unit Cost Extended Cost
Item Quantity Unit] Subcontract Materiat tabor Equipment Subcontract Material Labor Equipment Subtotal
1 PROJECT PLANNING
1.1 Prepare ConstructioyWork Plans 200 hr $37.00 %0 $0 $7.400 50 $7.400
1.2 Contractor Completion Report 100 hr $37.00 $0 $0 $3,700 $0 $3,700
2 MOBILIZATION AND DEMOBILIZATION
2.1 Preconstruction Meeting 30 hr $70.00 $0 $0 $2.100 $0 $2.100
2.2 Site Support Facilities (trailers, phone, electric, etc.) 1 Is $1.000.00 $3.500.00 S0 $1.000 $0 $3.500 $4.500
2.3 Equipment Mobilization/Demobilization 7 ea $177.00 %$610.00 30 $0 $1.239 $4,270 $5,509
3 FIELD SUPPORT
3.1 Site Support Facilities (trailers. phone, electric, etc.} 2 mo $470.00 $453.00 $0 §940 $0 3906 $1,846
3.2 Construction Survey Support 4  day $1.075.00 $4.300 S0 $0 $0 $4.300
3.3 Site Superintendent 8 week $745.00 $1.802.00 50 $5.980 $14,416 $0 $20,376
3.4 Site Health & Safety and QA/QC 8 week $74500  $1.322.00 50 $5.960 $10,576 S0 $16,536
4 DECONTAMINATION
4.1 Decontamination Services 1 mo $1.220.00 $2,24500 $1.550.00 30 $1.220 §2.245 $1,550 $5.015
4.2 Eguipment Decon Pad 1 Is $3.700.00  $3,200.00 $625.00 30 $3.700 $3.200 $625 $7.525
4.3 Decon Water 1,000 gal $0.20 $0 $200 30 30 $200
4.4 Decon Water Storage Tank, 6,000 galion 1 mo §771.00 $0 $0 $0 3771 $771
4.5 Clean Water Storage Tank. 4,000 gallon 1 mo $693.00 $0 $0 $0 $693 %693
4.6 Disposal of Decon Waste {liquid & solid) 1 mo $985.00 $985 $0 $0 $0 $985
5 SITE PREPARATION
5.1 Dozer. 105 hp 5 day $343.60 $660.40 $0 $0 %1,718 $3,302 $5,020
5.2 Brush Chipper 5  day $352.00 $0 $0 $0 $1,760 $1,760
5.3 Site Labor. {3 taborers) 15 day $264.80 50 $0 $3.972 50 $3,972
5.4 Dewater Pad, 100" by 100 10,000 sf 1,50 $0.18 $0.22 %0 $15,000 $1.800 $2,200 $19,000
6 EXCAVATION AND DISPOSAL
6.1 Excavator, long arm 6 day $355.20  $1.260.00 $0 $0 $2,131 $7,560 $9,691
6.2 Dozer, 105 hp 6 day $343.60 $660.40 $0 $0 $2,062 $3.962 $6,024
6.3 Off-road Truck, 25 cy, 2 each 12 day $265.20 $1,399.00 $0 £0 $3,182 $16.788 §19,970
6.4 Swamp Mats, 11,000 sf 2 week $2,762.00 $0 $0 %0 $5.524 $5,5624
6.5 Wheeled Front-end Loader 4] day $343.60 $994.80 0 $0 $2,062 $5.969 $8,030
6.6 Dewatering Pumnps, 2 each 12 day $399.20 $0 $0 %0 $4,790 54,790
6.7 Site Labor, (3 laborers) 18 day $264.80 30 $0 $4.766 $0 34,766
6.8 Off Site Disposal, Non-Hazardous Soit 1.656 ton $78.00 $129,168 $0 $0 $0 $129,168
6.9 Characterizatior/ Offsite Disposal Soil Testing 2 ea $1.000.00 $25.00 $2,000 550 $0 $0 $2,050
7 SITE RESTORATION
7.1 Excavator, long arm 18 day $355.20 $1.260.00 $0 30 $6,394 $22.680 $29,074
7.2 Dozer, 105 hp 18 day $343.60 $660.40 $0 $0 36,185 $11.887 318,072
7.3 Site Labor, {3 laborers} 54 day $264.80 50 $0 $14,299 $0 $14.299
7.4 Swamp Mats, 11,000 sf 3 week $2,762.00 $0 $0 $0 $8,286 $8,286
7.5 Select Fill 1,227 cy $12.60 $0 $15.460 50 $0 $15.460
7.6 Wetlands Restoration 0.8 ac  $32,000.00 $25,600 $0 $0 50 $25,600
7.7 Grade & Seed Cover 3.681 sy $0.50 $1.67 $0.34 30 $1.841 $6.147 $1,252 $9,239
Subtotal $162.053 $51.331 $99,594 $108,275 $421,253
Gverhead on Labor Cost @ 30% $29.878 $29,878
G & A on Labor Cost @ 10% $9,959 $9,959
G & A on Matenal Cost @ 10% $5.133 $5,133
G & A on Equipment Cost @ 10% $10.828 $10,828
G & A on Subcontract Cost @ 10% $16,205 $16,205
Tax on Materials and Equipment Cost @ 6% $3.080 $6,497 $9,576
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NAS PENSACOLA

Pensacola, Florida

Wetland 15

Alternative SED - 4: Remova! and Disposal
Capital Cost

10/31/2010 3:14 PM

Unit Cost Extended Cost
Item Quantity Unit] Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtota)
Total Direct Cost $178.258 $59,544 $138.432 $125,599 $502,833
Indirects on Tatal Direcl Cost @ 30% {excluding transportation and disposal cost) $111.804
Profit on Total Direct Cost @ 10% 350,283
Subtotal $664,920
Health & Safety Monitoring @ 2% $13,298
Delineation Sampling $21.640
Total Field Cost $699.859
Contingency an Tatal Field Costs @ 20% $1398.972
Engineering on Total Field Cost @ 6% $41,992
TOTAL CAPITAL COST $881,822
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NAS PENSACOLA
Pensacola, Florida

10/31/2010 3:15 PM

Wetland 18A
Alternative SED - 4: Removal and Disposal
Capital Cost
Unit Cost Extended Cost
Htern Quantity Unit] Subcantract Material Labor  Egquipment Subcontract Material Labor Equipment| Subtotal
1 PROJECT PLANNING
1.1 Prepare Construction/Work Plans 200 hr $37.00 %0 $0 $7,400 $0 $7,400
1.2 Contractor Completion Report 100 hr $37.00 $0 $0 $3,700 $0 $3,700
2 MOBILIZATION AND DEMOBILIZATION
2.1 Preconstruction Meeting 30 hr $70.00 $0 $0 $2,100 $0 $2.100
2.2 Site Support Facilities (trailers, phone, electric, etc.} 1 Is $1.000 00 $3,600.00 $0 $1.000 30 $3,500 $4.500
2.3 Equipment Mobilization/Demabilization 7 ea $177.00 $610.00 30 $0 $1.239 $4.270 55,509
3 FIELD SUPPORT
3.1 Site Support Facilities (irailers, phone, electric, etc.) 2 mo $470.00 $453.00 $0 $940 $0 $906 $1,846
3.2 Construction Survey Support 4 day $1,075.00 $4,300 $0 $0 $0 $4,300
3.3 Site Superintendent B week $745.00  $1.802.00 30 $5,960 $14.416 30 $20.376
3.4 Site Health & Safety and QA/QC B week $745.00  §1,322.00 %0 $5.960 $10,576 $0 $16,536
4 DECONTAMINATION
4.1 Decontamination Services 1 mo $1.220.00 $2.245.00 $1.550.00 %0 $1,220 $2,245 $1,550 $5.015
4.2 Equiprnent Decon Pad 1 Is $3,700.00 $3,200.00 $625.00 $0 $3,700 $3,200 $625 $7,6525
4.3 Decon Water 1,000 gal $0.20 30 $200 50 %0 $200
4.4 Decon Water Storage Tank, 6,000 gafion 1 mo $771.00 $0 $0 0 $771 §771
4.5 Clean Water Storage Tank, 4,000 gafion 1 mo $693.00 $0 $0 $0 $693 $693
4.6 Disposal of Decon Waste (liquid & solid) 1 mo $985.00 $985 $0 30 $0 $985
5 SITE PREPARATION
5.1 Dozer, 105 hp 5 day $343.60 $660.40 0 30 $1.718 $3,302 %5,020
5.2 Brush Chipper 5 day $352.00 $0 $0 50 $1.760 $1,760
5.3 Site Labor. (3 laborers) 15 day $264.80 50 $0 $3.972 $0 $3.972
5.4 Dewater Pad, 100' by 100' 10.000 sf $1.50 $0.18 $0.22 30 515,000 $1,800 $2,200 $18,000
6 EXCAVATION AND DISPOSAL
6.1 Excavator. long arm <] day $355.20 $1,260.00 50 0 $1.776 $6.300 $8.076
6.2 Dozer, 105 hp 5 day $343.60 $660.40 $0 0 %$1,718 $3,302 $5,020
6.3 Off-road Truck, 25 cy, 2 each 10 day $265.20 $1.399.00 30 $0 $2.652 $13.950 $16,642
6.4 Swamp Mats, 11,000 sf 2 week $2.762.00 %0 $0 $0 $5.524 $5,524
6.5 Wheeled Front-end Loader S day $343.60 $994 .80 0 30 $1.718 $4.974 $6,692
6.6 Dewatering Pumps, 2 each 10 day $399.20 $0 $0 %0 $3,992 $3.992
6.7 Site Labor, {3 laborers} 15  day $264.80 $0 $0 $3,972 50 $3,972
6.8 Off Site Disposal, Nor-Hazardous Soil 1,344 ton $78.00 $104,832 30 S0 30 $104,832
6.9 CharacterizatioOffsite Disposal Soil Testing 2 ea $1,000.00 $25.00 $2.000 $50 30 s0 $2.050
7 SITE RESTORATION
7.1 Excavator, lang arm 17 day $355.20 $1.260.00 50 $0 $6,038 $21.420 $27.458
7.2 Dozer, 105 hp 17 day $343.60 $660.40 50 30 $5.841 $11,227 $17,068
7.3 Site Labor, (3 iaborers) 51 day $264.80 $0 $0 $13.505 $0 $13.505
7.4 Swamp Mats, 11,000 sf 3 week $2,762.00 50 $0 30 $8.286 $8,286
7.5 Select Fill 995 cy £12.60 %0 $12.537 30 $0 $12,537
7.6 Wetlands Restoration 06 ac  §32,000.00 $19.200 50 50 $0 $19,200
7.7 Grade & Seed Cover 2,986 5y $0.50 $1.67 $0.34 30 $1,493 $4,987 $1.015 $7.495
Subtotat $131.317 $48,060 594,573 $89.607 $373,557
Overhead on Labor Cost @ 30% $2B.372 528,372
G & A on Labor Cost @ 10% $9,457 $9,457
G & A on Materiai Cosl @ 10% $£4,806 $4,806
G & A on Equipment Cost @ 10% $9,961 $9.961
G & A on Subcontract Cpst @ 10% $13,132 $13,132
Tax on Materials and Equipment Cost @ 5% $2.884 85,976 %B.860
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NAS PENSACOLA

Pensacola, Florida

Wetland 18A

Alternative SED - 4: Removal and Disposal
Capital Cost

10/31/2010 3115 PM

Unit Cost Extended Cost
Item Quantity Unitl Subcontract Material Labor  Eqguipment Subcontract Material Lator Equipment Subtotal
Total Direct Cost $144,449 $55,750 $132.402 $115,544 $448,145
indirects on Total Direct Cost @ 30% (excluding transportation and disposal cost) $102.698
Profit on Total Direct Cost @ 10% 344,814
Subtotal $595,657
Health & Safety Monitoring @ 2% $11,913
Delfineation Sampling $16.694
Total Field Cost $624,265
Contingency on Total Field Costs @ 20% $124.853
Engineering on Total Field Cost @ 6% $37,456
TOTAL CAPITAL COST $786,573
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NAS PENSACOLA
Pensacola, Florida

10/31/2010 3:16 PM

Wetland 48
Alternative SED - 4: Removal and Disposal
Capital Cost
Unit Cost Extended Cost
Item Quantity Unit] Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal
1 PROJECT PLANNING
1.1 Prepare Construction/Work Plans 200 hr $37.00 30 $0 $7.,400 $0 $7.400
1.2 Contractor Completion Report 100 hr $37.00 30 $0 $3.700 $0 $3,700
2 MOBILIZATION AND DEMOBILIZATION
2.1 Precoenstruction Meeting 30 hr $70 00 %0 $0 $2,100 $0 $2,100
2.2 Site Support Facilities (trailers. phone, electric. eic.) 1 is $1.000.00 $3.500.00 30 $1.000 $0 $3.500 $4.500
2.3 Eguipment Mobilization/Demobiiization 7 ea $177.00 $610.00 30 $0 $1.239 $4.270 $5,509
3 FIELD SUPPORT
3.1 Site Support Facilities (trailers, phone, electric, etc.) 6 mo 5470.00 $453.00 $0 $2.820 30 32,718 $5.538
3.2 Construction Survey Support 7 day $1,075.00 $7,525 $0 S0 $0 $7.525
3.3 Site Superintendent 23 week $745.00 $1.,802.00 %0 $17,135 $41,446 $0 $58,581
3.4 Site Health & Safety and QA/QC 23 week $745.00 $1,322.00 $0 $17,135 $30.406 30 $47,541
4 DECONTAMINATION
4.1 Decontamination Services 3 mo $1,220.00 $2,245.00 $1.550.00 $0 $3.660 $6.735 $4.650 $15.045
4.2 Equipment Decon Pad 1 Is $3,700.00 $3.200.00 $625.00 30 $3.700 $3.200 %625 $7,525
4.3 Decon Water 3,000 gal $0.20 %0 $600 50 30 $600
4.4 Decon Water Storage Tank, 6.000 gatton 3 mo $771.00 $0 S0 $0 $2.313 $2.313
4.5 Clean Water Storage Tank, 4,000 gallon 3 mo $683.00 50 50 $0 $2,079 $2,079
4.6 Disposal of Decon Waste (liguid & solid) 3 mo $985.00 $2,955 50 $0 30 $2.955
5 SITE PREPARATION
5.1 Dozer, 105 hp 10 day $343.60 $660.40 $0 %0 $3,436 $6,604 $10.040
5.2 Brush Chipper 10 day $352.00 $0 %0 S0 $3.520 $3,520
5.3 Site Labor. (3 iaborers) 30 day $264.80 B0 %0 $7,944 $0 $7.944
5.4 Dewater Pad, 100' by 100’ 10,000 sf $1.50 $0.18 %0.22 $0 $15,000 $1.800 $2,200 $19,000
6 EXCAVATION AND DISPOSAL
6.1 Excavator, long arm 30 day $355.20 $1,260.00 $0 S0 $10,656 $37.800 $48,456
6.2 Dozer, 105 hp 30 day $343.60 $660.40 30 50 $10.308 $19.812 $30,120
6.3 Off-road Truck, 25 cy, 2 each 60 day $265.20  $1.399.00 50 50 $15,912 $83.940 $99,852
6.4 Swamp Mats, 11,000 sf 6 week $2.762.00 10 $0 $0 $16,572 $16.572
6.5 Wheeled Front-end Loader 30 day $343.60 $994.80 0 $0 $10,308 $20.5844 $40,152
6.6 Dewatering Pumps, 2 each 60 day $399.20 50 $0 $0 $23,852 $23.952
6.7 Site Labor, (3 laborers) 90  day $7264.80 %0 $0 $23,832 $0 $23.832
6.8 Off Site Disposal, Non-Hazardous Soil 8,040 ton $78.00 5627,120 30 $0 $0 $627,120
6.9 Characterizatior/Offsite Disposal Soil Testing 6 ea $1.000.00 $25.00 $6.000 $150 $0 $0 $6.150
7 SITE RESTORATION
7.1 Excavator, fong arm 66 day $355.20 $1,260.00 S0 50 $23.443 $83,160 £106,603
7.2 Dozer, 105 hp 66 day $343.60 $660.40 50 20 $22.678 $43,586 566,264
7.3 Site Labor. (3 laborers) 186 day 5264.80 $0 30 $51,901 $0 551,901
7.4 Swamp Mats, 11,000 sf 13 week $2.762.00 50 50 $0 $35.906 $35.906
7.5 Select Fil 6,000 cy $12.60 %0 $75,600 $0 $0 $75.600
7.6 Wetlands Restoration 37 ac  $32.000.00 $118.400 $0 850 50 $118.400
7.7 Grade & Seed Cover 17,867 sy $0.50 $1.67 $0.34 50 $8,934 $29,0838 $6,075 $44.846
Subtotal $762,000 $145734 $308,281 $413,126 $1,629,141
Overbead on Labor Cost @ 30% $92.484 $92.484
G & A onLabor Cost @ 10% $30.828 $30.828
G & A on Material Cost @ 10% $14.573 $14,573
G & A on Equipment Cost @ 10% $41,313 $41,313
G & A on Subcontract Cost @ 10% $76.200 $76.200
Tax on Materials and Equipment Cost @ 6% $8.744 $24,788 $33.532
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NAS PENSACOLA
Pensacola, Florida

10/31/2010 3:16 PM

Wetiand 48
Alternative SED - 4: Removal and Disposal
Capital Cost
Unit Cost Exended Cost
item Quantity Unit| Subcontract Material Labor  Equipment Subcontract Maierial Labor Equipment, Subtotal
Total Direct Cost $83g.200 $169,051 $431.594 $479,226 $1.918,071
Indirects on Total Direct Cost @ 30% (excluding transporiation and disposal cost) $386,399
Profit on Total Direct Cost @ 10% $191,807
Subtotal $2,496.277
Health & Safety Monitoring @ 2% $49,926
Delineation Sampiing $20.810
Total Field Cost $2.567.013
Contingancy on Tatal Field Costs @ 20% $513,403
Engineering on Total Field Cost @ 6% $154,021
TOTAL CAPITAL COST $3,234,436
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NAS PENSACOLA

Pensacola, Florida

Wetland 64

Aiternative SED - 4: Removal and Disposal
Capital Cost

10/31/2010 3:16 PM

1 PROJECT PLANNING
1.1 Prepare ConstructionvWork Plans
1.2 Contractor Completion Repaort
2 MOBILIZATION AND DEMOBILIZATION
2.1 Preconstruction Meeting
2.2 Site Support Facilities (trailers, phone, electric, etc.)
2.3 Equipment Mobilization/Demabilization
3 FIELD SUPPORT
3.1 Site Support Facilities (trailers, phone, electric, etc.}
3.2 Construction Survey Support
3.3 Site Superintendent
3.4 Sile Health & Safety and QA/QC
4 DECONTAMINATION
4.1 Decontamination Services
4.2 Equipment Decon Pad
4.3 Decon Water
4.4 Decon Water Storage Tank, 6,000 galion
4.5 Clean Water Storage Tank, 4,000 gallon
4.6 Disposal of Decon Waste (liquid & solid)
5 SITE PREPARATION
5.1 Dock Removal/Replacement
5.2 Site Labor, (3 laborers)
5.3 Dewater Pad, 100' by 100"
& DREDGING AND DISPOSAL
6.1 Hydraufic Oredging nto geotubes
6.2 Containment Piping, 18" dia.
6.3 Turbidity Curtain
6.4 Excavator, 2 cy
6.5 Wheeled Front-end Loader
6.6 Dewatering Pumps, 2 each
6.7 Site Labor. (3 laborers)
6.8 Off Site Disposal, Non-Hazardous Soil
6.9 Characterizatiory Offsite Disposal Soil Testing
7 SITE RESTORATION
7.1 Excavator, 2 cy
7.2 Hydraulic Dredging
7.3 Site Labar, {3 laborers)
7.4 Select Fil
7.6 Wetlands Restoration

Subtotal

Unit Cost Extended Cost
ftem Quantity Unit!l Subcontract Material Labor  Equipment Subcontract Material Labor Equipment Subtotal
300 hr $37.00 $0 $0 $11.100 30 $11,100
150 hr $37.00 50 %0 $5,550 30 $5,550
30 hr $70.00 50 %0 $2.100 50 $2,100
1 ls $1.000.00 $3.500.00 0 $1.000 $0 $3.500 $4,500
7 ea $177.00 $610.00 $0 %0 $1.239 34,270 $5,509
3 mo $470.00 $453.00 50 $1.410 30 $1,359 $2,769
7 day $1,075.040 $7.525 50 $0 $0 §7,525
12 week $745.00 $1,802.00 %0 $8,940 $21,624 30 $30,564
12 week $745.00  $1,322.00 £0 $8.940 $15.864 $0 $24,804
2 mo $1.22000  $2,24500 $1.550.00 $0 $2,440 $4.490 $3,100 $10.030
1 Is $3,70000  $3.200.00 $625.00 30 $3.700 $3.200 $625 $7.525
2,000 gal $0.20 30 $400 $0 $0 $400
2 mo $771.00 %0 50 $0 $1,542 $1,542
2 mo $693.00 §0 $0 $0 $1,386 $1.386
2 mo $985.00 $1,970 $0 $0 $0 $1,970
1 s $10,000.00 $10,000 $0 $0 $0 $10,000
30 day $264.80 %0 30 $7.944 $0 $7.944
10.000 sf $1.50 $0.18 $0.22 50 $15.000 $1.800 $2,200 319.000
30,000 cy $36.75 $1.102,500 %0 $0 50 $1,102,500
300 if $12.65 §7.74 $0.50 50 $3.795 32,322 %150 $6,267
700 if $11.66 $7.23 $0 $8.162 $5.061 %0 $13,223
30 day $355.20 $1,321.00 50 30 $10,656 $39.630 $50,286
30 day $343.60 $994.80 0 30 310,308 $29,844 $40,152
60 day $399.20 $0 $0 $0 $23.952 $23,952
90 day $264 .80 30 30 $23.832 %0 $23,832
9,500 ton $78.00 §741.000 $0 %0 30 $741,000
7 ea $1,000.00 $25.00 $7.000 $175 $0 $0 $7.175
30 day $355.20 $1.321.00 50 %0 $10.656 $39,630 $50,286
2.0 ac  $82,950.00 $165.900 30 $0 $0 $165,900
90  day $264.80 50 %0 $23.832 %0 $23,832
3,705 cy $12.60 %0 $46.683 $0 $0 $46.683
2.0 ac  $32,000.00 $64,000 $0 %0 %0 $64,000
$2.099.895 5100.845 $161.578 151,188 $2,513,306
Dverhead on Labor Cost @ 30% $48,473 %$48,473
G & A onlLabor Cost @ 10% $16,158 $16.158
G & A on Material Cost @ 10% $10.065 $10,0865
G & A on Equipment Cost @ 10% $15,119 $15.119
G & A on Subcontract Cost @ 10% $209,990 $209.990
Tax on Materials and Equipment Cost @ 6% $6.039 $9,071 $15,110
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NAS PENSACOLA
Pensacola, Florida

10/31/2010 3:16 PM

Wetland 64
Alternative SED - 4: Removal and Disposal
Capital Cost
Unit Cost Extended Cost
ltem Quantity Unit| Subcontract Material Labor  Eguipment Subcontract Material Labor Eqguipment Subtotal
Total Direct Cost $2,309.885 $116.748 $226.209 $175.378 $2,828,220
Indirects on Tatal Direct Cost @ 30% {excluding transportation and disposal cost) $625,575
Profit on Total Direct Cost @ 10% $282,822
Subtotal $3,736,617
Health & Safety Monitoring @ 1% $37.366
Detineation Sampling $24.848
Total Fieid Cost $3,798.831
Contingency on Total Field Costs @ 20% $759,766
Engineering on Total Field Cost @ 1% $37,988
TOTAL CAPITAL COST $4,596,586
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TETRA TECH NUS, INC. CALCULATION SHEET PAGE 1 OF 13
CLIENT: JOB NUMBER:
NAS PENSACOLA 112G00390.11.150
SUBJECT: Wetlands Final FS
|BASED ON: DRAWING NUMBER:
BY: TR CHECKED BY: APPROVED BY: DATE:
Date: 1012010 Date:
Wetland 3

Alternative SED - 2: Monitoring and Natural Recovery
Annual Cost

Sediment Sampling
Labor & Materials, per round (3 sediment samples)
Assume 2 days to sample with 2 people, local
2 people @ $65.00 per hour for 10 hours for 2 days = $2,600

car for 2 days = %200
report @ $65.00 per hour for 15 hours = $825
Misc supplies, copying, etc. = $500
$4,125
Analytical, per round for 30 years
Collect 3 sediment samples and analyze for cadmium & arsenic
type cost each number total
cadmium $20 3 $60
arsenic $20 3 $60
$120
40% QA/QC & Data Validation $48
$168

5-year review = $5,000
Alternative SED - 4: Removal and Disposal

Delineation Sampling
Sample sediments prior to excavation
Assume 15 samples to be collect a day with crew of 2
Time to Complete

days hours

number of samples 18 2 40
mob/demob 1 20
sample grid setup 1 20
4 80

Labor @ $65.00 per hour $5,200
Per diem @ $149 per day $1,192

Car @ $100 per day $400

Supplies @ $500 $500

Reports: 100 hours @ $65 per hour $6,500
$13,792
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TETRA TECH NUS, INC. CALCULATION SHEET PAGE 2 OF 13

CUENT: JOB NUMBER:
NAS PENSACOLA 112G00390.11.150
SUBJECT: Wetlands Final FS
{BASED ON: DRAWING NUMBER:
BY: TIR CHECKED BY: APPROVED BY: DATE:
Date: 10/2010 Date:
Analytical
Collect sediment samples and analyze for cadmium, & arsenic
type cost each number iotal
cadmium $20 18 $360
arsenic $20 18 $360
$360
40% QA/QC & Data Vatidation $144
$504

Total Delineation Sampling Cost ~ $14,296

Capital Cost
use long arm excavator on swamp mats
load on to trucks and haul to dewatering pad (100’ by 100')
pump water back to wetland, filter but no treatment
dewater sediment for 3 days then load for disposal
backfill with sand/siit to original grade
restore wetland, seed remaining area

excavation area 11,250 sf or 0.3 acres
clear twice excavated area 22,500 sf or 0.5 acres
volume/weight of excavated material 11,250 cf or 563 tons @ 100 Ib/cf
wetlands restoration 0.3 acres
upland seeding 1,250 sy
Time to complete:
Mob 5 days
Site Setup & Clearing 5 days
Excavation 3 days
Dewatering & Disposal 3 additional days
Backfill 3 days
Wetland Restoration & Seed 6 days
Demob 5 days
30 days
6 weeks
1.4 months

Wetland 5A
Alternative SED - 4: Removal and Disposal

Delineation Sampling
Sample sediments prior to excavation
Assume 15 samples to be collect a day with crew of 2
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TETRA TECH NUS, INC. CALCULATION SHEET PAGE 3 OF 13
CLIENT: JOB NUMBER;
NAS PENSACOLA 112G00390.11.150
SUBJECT: Wetlands Final FS
|BASED ON: DRAWING NUMBER:
BY: TR CHECKED BY: APPROVED BY: DATE:
Date: 10/2010 Date:
Time 1o Complete
days hours
number of samples 44 3 60
mob/demob 1 20
sample grid setup 1 20
5 100
Labor @ $65.00 per hour $6,500
Per diem @ $149 per day $1,490
Car @ $100 per day $500
Supplies @ $500 $500
Reports: 100 hours @ $65 per hour $6,500
$15,490
Analytical
Collect sediment samples and analyze for copper, lead, & zinc
type cost each number total
copper $20 44 $880
lead $20 44 $880
zinc $20 44 $880
$1,760
40% QA/QC & Data Validation $704
$2,464
Total Delineation Sampling Cost ~ $17,954
Capital.Cost
use long arm excavator on swamp mats
load on to trucks and haul to dewatering pad (100’ by 100")
pump water back to wetland, filter but no treatment
dewater sediment for 3 days then load for disposal
backfill with sand/silt to original grade
restore wetland, seed remaining area
excavation area 27,500 sf or 0.6 acres
clear twice excavated area 55,000 sf or 1.3 acres

volume/weight of excavated material =~ 27,500 cf or

wetlands restoration
upland seeding

0.6 acres
3,056 sy
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TETRA TECH NUS, INC. CALCULATION SHEET

PAGE 4 OF 13

CLIENT: JOB' NUMBER:
NAS PENSACOLA 112G00390.11.150
SUBJECT: Wetlands Final FS
|BASED ON: DRAWING NUMBER:
BY: TR CHECKED BY: APPROVED BY: DATE:
Date: 10/2010 Date:
Time to complete:
Mab 5 days
Site Setup & Clearing 5 days
Excavation 5 days
Dewatering & Disposal 3 additional days
Backfill 3 days
Wetland Restoration & Seed 9 days
Demab 5 days
35 days
7 weeks
1.7 months
Alternative SED - 2: Monitoring and Natural Recovery
Annual Cost
Sediment Sampling
Labor & Materials, per round (1 sediment sample)
Assume 2 days to sample with 2 people, local
2 people @ $65.00 per hour for 10 hours for 2 days = $2,600
car for 2 days = $200
report @ $65.00 per hour for 15 hours = $825
Misc supplies, copying, etc. = $500
$4,125

Analytical, per round for 30 years

Collect 1 sediment sample and analyze for copper, lead, & zinc

type cost each number
copper $20 1
lead $20 1
zinc $20 1

40% QA/QC & Data Validation

5-year review = $5,000

Wetland 15
Alternative SED - 4: Removal and Disposal

Delineation Sampling
Sample sediments prior to excavation
Assume 15 samples to be collect a day with crew of 2

E:\Draft Feasibility Study 10-10\Cost calculations\Wetlands FS Cals 10-10

totaf
$20
$20
$20
$60
$24
$84



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 5 OF 13
CLIENT: JOB NUMBER:
NAS PENSACOLA 112G00390.11.150
SUBJECT: Wetlands Final FS
|BAsED ON: DRAWING NUMBER:
BY: TR CHECKED BY: APPROVED BY: DATE:
Date: 10/2010 Date:
Time to Complete
days hours
number of samples 53 4 80
mob/demob 1 20
sample grid setup 1 20
6 120
Labor @ $65.00 per hour $7.,800
Per diem @ $149 per day $1,788
Car @ $100 per day $600
Supplies @ $500 $500
Reports: 100 hours @ $65 per hour $6,500
$17,188
Analytical
Collect sediment samples and analyze for metals (arsenic, manganese, selenium)
type cost each number total
arsenic $20 53 $1,060
manganese $20 53 $1,060
selenium $20 53 $1,060
$3,180
40% QA/QC & Data Validation $1,272
$4,452
Total Delineation Sampling Cost ~ $21,640
Capital Cost
use long arm excavator on swamp mats
joad on to trucks and haul to dewatering pad (100' by 100°)
pump water back to wetland, filter but no treatment
dewater sediment for 3 days then load for disposal
backfill with sand/silt to original grade
restore wetland, seed remaining area
excavation area 33,125 sf or 0.8 acres
clear twice excavated area 66,250 sf or 1.5 acres
volume/weight of excavated material 33,125 cf or 1,656 tons @ 100 ib/cf
wetlands restoration 0.8 acres
upland seeding 3,681 sy
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TETRATECH NUS, INC. CALCULATION SHEET PAGE 6 OF 13
CLIENT: JOB NUMBER:
NAS PENSACOLA 112G00390.11.150
SUBJECT: Wetlands Final FS
|BASED ON: DRAWING NUMBER:
BY: TR CHECKED BY: APPROVED BY: DATE:
Date: 10/2010 Date:
Time to complete:
Mob 5 days
Site Setup & Clearing 5 days
Excavation 6 days
Dewatering & Disposal 4 additional days
Backfill 3 days
Wetland Restoration & Seed 10 days
Demob 5 days
38 days
8 weeks
1.8 months
Annual Cost
Alternative SED - 2: Monitoring and Natural Recovery
Sediment Sampling
Labor & Materials, per round (2 sediment samples)
Assume 2 days to sample with 2 people, focal
2 people @ $65.00 per hour for 10 hours for 2 days = $2,600
car for 2 days = $200
report @ $65.00 per hour for 15 hours = $825
Misc supplies, copying, etc. = $500
$4,125

Analytical, per round for 30 years

Collect 2 sediment samples and analyze for metals (arsenic, manganese, selenium)

type cost each number
arsenic $20 2
manganese $20 2
selenium $20 2

40% QA/QC & Data Validation

5.year review = $5,000

Wetiand 18A
Altemative SED - 4: Removal and Disposal

Delineation Sampling

Sample sediments prior to excavation
Assume 15 samples to be collect a day with crew of 2
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TETRA TECH NUS, INC. CALCULATION SHEET PAGE 7 OF 13
CLEENT: JOB NUMBER:
NAS PENSACOLA 112G00390.11.150
SUBJECT: Wetlands Final FS
|BASED ON: DRAWING NUMBER:
By: TR CHECKED BY: APPROVED BY: DATE:
Date: 10/2010 Date:
Time to Complete
days hours
number of samples 43 3 60
mob/demab 1 20
sample grid setup 1 20
5 100
Labor @ $65.00 per hour $6,500
Per diem @ $149 per day $1,490
Car @ $100 per day $500
Supplies @ $500 $500
Reports: 100 hours @ $65 per hour $6,500
$15,490
Analytical
Collect sediment samples and analyze for arsenic
type cost each number total
arsenic $20 43 $860
5860
40% QA/QC & Data Validation $344
%$1,204
Total Delineation Sampiing Cost  $16,694
Capital Cost
use long arm excavator on swamp mats
load on to trucks and haul to dewatering pad (100’ by 100")
pump water back to wetland, filter but no treatment
dewater sediment for 3 days then load for disposal
backfill with sand/silt to original grade
restore wetland, seed remaining area
excavation area 26,875 sf or 0.6 acres
clear twice excavated area 53,750 sf or 1.2 acres
volume/weight of excavated material 26,875 cf or 1,344 tons @ 100 ib/cf
wetlands restoration 0.6 acres
upland seeding 2,986 sy
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TETRA TECH NUS, INC. CALCULATION SHEET PAGE 8 OF 13
CHENT: NAS PENSACOLA |08 NUMBER: 112G00390.11.150
SUBJECT: Wetlands Final FS
|BASED ON: DRAWING NUMBER:
BY: TR CHECKED BY: APPROVED BY: DATE:
Date: 10/2010 Date:
Time to complete:
Mob 5 days
Site Setup & Clearing 10 days
Excavation 5 days
Dewatering & Disposal 3 additional days
Backfili 3 days
Wetland Restoration & Seed 9 days
Demob 5 days
40 days
8 weeks
1.9 months
Alternative SED - 3: LUCs, Natural Recovery, and Monitoring
Annual Cost
Yearly Site Inspection/Visit for LUCs implementation {1 person)
Assume out of town travel to site.
Air $850
Per Diem $149
Car $100
Hours $900 (12 hours * $75/hr)
Report $1,000
Misc $150
$3,149
Sediment Sampling
Labor & Materials, per round (1 sediment sample)
Assume 2 days fo sampie with 2 people, local
2 people @ $65.00 per hour for 10 hours for 2 days = $2,600
car for 2 days = $200
report @ $65.00 per hour for 15 hours = $825
Misc supplies, copying, eic. = $500
$4,125
Analytical, per round for 30 years
Collect 1 sediment sample and analyze for arsenic
type cost each number total
arsenic $20 1 $20
$20
40% QA/QC & Data Validation $8
$28

5-year review. = $5,000
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TETRA TECH NUS, INC. CALCULATION SHEET

PAGE 9 OF 13

CLIENT: JOB NUMBER:
NAS PENSACOLA 112G00390.11.150
SUBJECT: Wetlands Final FS
IBASED ON: DRAWING NUMBER:
BY: TR CHECKED BY: APPROVED BY: DATE:
Date: 10/2010 Dale:

Annual Cost
Alternative SED - 2: Monitoring and Natural Recovery

Sediment Sampling
Same as SED -3

5-year review = $5,000

Wetiand 18B
Annual Cost
Alternative SED - 2: Monitoring and Natural Recovery
Sediment Sampling
Labor & Materials, per round (1 sediment sample)
Assume 2 days to sample with 2 people, local
2 people @ $65.00 per hour for 10 hours for 2 days =
car for 2 days = -
report @ $65.00 per hour for 15 hours =
Misc supplies, copying, etc. =

$2,600
$200
$825
$500

$4,125

Analytical, per round for 30 years
Collect 1 sediment sampie and analyze for arsenic
type cost each number
arsenic $20 1

40% QA/QC & Data Validation

5-year review = $5,000

Wetland 48
Alternative SED - 4: Removal and Disposal
Delineation Sampling
Sample sediments prior to excavation
Assume 15 samples to be collect a day with crew of 2
Time to Complete

days hours

number of samples 38 3 60
mob/demob 1 20
sample grid setup 1 20
5 100

E:\Draft Feasibility Study 10-10\Cost calculations\Wetlands FS Cals 10-10

total
$20
$20
$8
$28



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 10 OF 13
CLIENT: JOB NUMBER:
NAS PENSACOLA 112G00390.11.150
SUBJECT: Wetlands Final FS
JBASED ON: DRAWING NUMBER:
BY: TR CHECKED BY: APPROVED BY: DATE:
Date: 102010 iDate:
Labor @ $65.00 per hour $6,500
Per diem @ $149 per day $1,490
Car @ $100 per day $500
Supplies @ $500 $500
Reports: 100 hours @ $65 per hour $6,500
$15,490
Analytical
Collect sediment samples and analyze for 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, & total DDT
type cost each number total
DDTs $100 38 $3,800
$3,800
40% QA/QC & Data Validation $1,520
$5,320
Total Delineation Sampling Cost ~ $20,810
Capital Cost

use long arm excavator an swamp mats

load on to trucks and haul to dewatering pad (100’ by 100"

pump water back to wetland, filter but no treatment

dewater sediment for 3 days then load for disposal

backfili with sand/silt to original grade

replace road {400’ by 15' wide), restore wetiand, seed remaining area

excavation area
clear twice excavated area
volume/weight of excavated material

wetlands restoration
upland seeding

Time to complete:
Mob
Site Setup & Clearing
Excavation
Dewatering & Disposal
Backfill
Replace Road
Wetland Restoration & Seed
Demob

160,800 sf or
321,600 sf or
160,800 cf or

3.7 acres
7.4 acres
8,040 tons @ 100 Ib/cf

3.7 acres
17,867 sy

5 days
10 days
30 days

4 additional days
15 days

4 days
42 days

5 days

115 days
23 weeks
5.5 months
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CLIENT: JOB NUMBER:
NAS PENSACOLA 112G00390.11.150
SUBJECT: Wetlands Final FS
IBASED ON: DRAWING NUMBER:
BY: TR CHECKED BY: APPROVED BY: DATE:
[Date: 1072010 Date:

Annual Cost

Alternative SED - 2: Monitoring and Natural Recovery
Sediment Sampling
Labor & Materials, per round (8 sediment samples)
Assume 2 days toc sample with 2 people, local

2 peaple @ $65.00 per hour for 10 hours for 2 days = $2,600
car for 2 days = $200

report @ $65.00 per hour for 15 hours = $825

Misc supplies, copying, etc. = $500

$4,125

Analytical, per round for 30 years
Collect 8 sediment sampies and analyze for 4,4-DDD, 4,4'-DDE, 4,4'-DDT, & total DDT

type cost each number total
DDTs $100 8 $800
$800

40% QA/QC & Data Validation $320
$1.120

5-year review = $5,000

Wetland 64
Alternative SED - 4: Removal and Disposal
Delineation Sampling
Sample sediments prior to excavation
Assume 8 samples to be collect a day with crew of 2
Time to Complete

days hours

number of samples 19 3 60
mob/demob 1 20
sample grid setup 2 40
6 120

Labor @ $65.00 per hour $7,800
Boat @ $1,000 per day $5,000
Per diem @ $149 per day $1,788

Car @ $100 per day $600

Supplies @ $500 $500

Reports: 100 hours @ $65 per hour $6,500
$22,188
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CLIENT: JOB NUMBER:
NAS PENSACOLA 112G00320.11.150
SUBJECT: Wetlands Final FS
{BASED ON: DRAWING NUMBER:
BY: TJR CHECKED BY: APPROVED BY: DATE:
Date: 10/2010 Date:
Analytical
Collect sediment samples and analyze for cadmium, chromium, copper, lead, siiver, zinc
type cost each number total
metals $100 19 $1,900
$1,900
40% QA/QC & Data Validation $760
$2,660

Total Delineation Sampling Cost $24,848

Capital Cost
use hydraulic dredge to remove sediment
pump from dredge into geotextile tubes for dewatering
pump water back to wetland, filter but no treatment
dewater sediment for 10 days then load for disposal
backfill southern area with sand/silt to using dredge (3,705 cy)
restore southern wetland area
dredge area 190,000 sf or 4.4 acres
volume/weight of excavated material 190,000 cf or 9,500 tons @ 100 Ib/cf
wetlands restoration 2.0 acres
Time to complete:
Mob 10 days
Dredging 10 days
Dewatering & Disposal 10 additional days
Backfill 10 days
Wetland Restoration 15 days
Demob 5 days
60 days
12 weeks
2.9 months

Annual Cost

Alternative SED - 2: Monitoring and Natural Recovery
Sediment Sampling
Labor & Materials, per round (3 sediment samples)
Assume 2 days to sample with 2 people, local

2 people @ $65.00 per hour for 10 hours for 5 days = $2,600
car for 2 days = $200

boat = $1,000

report @ $65.00 per hour for 20 hours = $1,300

Misc supplies, copying, etc. = $500

E:\Draft Feasibility Study 10-10\Cost calculations\Wetlands FS Cals 10-10 $5,600



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 13 OF 13

CLIENT: JOB NUMBER:
NAS PENSACOLA 112G00390.11.150
SUBJECT: Waetlands Final FS
IBASED ON: DRAWING NUMBER:
BY: TIR CHECKED BY: APPROVED BY: DATE:
lgate: 10/2010 Date:

Analyticai, per round for 30 years
Collect 3 sediment samples and analyze for cadmium, chromium, copper, lead, silver, zinc

type cost each number total
metals $100 3J $300
$300

40% QA/QC & Data Validation $120
$420

5-year review = $5,000

E:\Draft Feasibility Study 10-10\Cost calculations\Wetiands FS Cals 10-10
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APPENDIX C

Sustainability Evaluation of Remedial Alternatives
for
Operable Unit {QU) 16, Site 41 Wetlands

Naval Air Station Pensacola
Pensacola, Florida

October 2010

Obijective

This Sustainable Remediation Evaluation (SRE) of Remedial Alternatives inciuding references
is provided as an appendix to the Feasibility Study (FS) for Operable Unit (OU) 16, Site 41
Wetlands Naval Air Station (NAS) Pensacola, FL. The purpose of the SRE is to assess the
sustainability of the proposed remedial alternatives using the metrics of greenhouse gas (GHG)
emissions, energy use, arr emissions of criteria pollutants, water consumption, and worker
safety. The results of the SRE are intended to provide additional information for consideration
with the CERCLA remedy selection criteria described in the FS and to enhance the

understanding of the net environmental benefit of the selected remedy.

Sustainability Evaluation Policy Backqround

Department of Defense (DOD) and Navy policies require continual optimization of remedies in
every phase from remedy selection through site closeout. In January 2007, Executive Order
13423 set targets for sustainable practices for (i) energy efficiency, greenhouse gas emissions
avoidance or reduction, and petroleum products use reduction, (ii) renewable energy, including
bioenergy, (iii) water conservation, (iv) acquisition, (v) pollution and waste prevention and
recycling, etc. In October 2009, Executive Order 13514 was issued, which reinforced these

sustainability requirements and established specific goals for federal agencies to meet by 2020.

In August 2009 DOD issued policy for “Consideration of Green and Sustainable Remediation
Practices in the Defense Environmental Restoration Program.” The DOD policy and related
Navy guidance state that opportunities to increase sustainability should be considered
throughout all phases of remediation (i.e., site investigation, remedy selection, remedy design

and construction, operation, monitoring, and site closeout). In response to this policy, the Navy



issued an updated Navy Guidance for “Optimizing Remedy Evaluation, Selection, and Design”
(Battelle, 2010), which includes sustainability evaluations as part of the traditional Navy
optimization review process for remedy selection, design, and remedial action operation. In
August 2010 the Naval Facilities Engineering Command (NAVFAC) issued policy requiring use
of the SiteWise tool to perform sustainability reviews as part of all Feasibility Studies. As such,
this sustainability evaluation of remedial alternatives is being performed to estimate the
environmental footprint associated with each alternative in the interest of increasing the

sustainability of remedial action at Site 41, NAS Pensacola.

SiteWise

The tool used for this evaluation is SiteWise, a stand-alone tool developed jointly by the U.S.
Navy, U.S. Army Corps of Engineers (USACE), and Battelle that assesses the environmental
footprint of a remedial alternative/technology in terms of a consistent set of metrics. The
assessment is carried out using a building block approach where every remedial alternative is
first broken down into modules that mimic the remedial phases in most remedial actions,
including remedial investigation (RI), remedial action constructions (RAC), remedial action
operation (RA-Q), and long-term monitoring {LTM). Once broken down into various modules,
the footprint of each module is individually calculated. The different footprints are then combined
to estimate the overall footprint of the remedial alternative. This building block approach reduces
redundancy in the sustainability evaluation and facilitates the identification of specific activities
that have the greatest environmental footprint. The inputs that need to be considered include (1)
production of material required by the activity; (2) transportation of the required materials to the
site; (3) all site activities to be performed; and {(4) management of the waste produced by the
activity.

Sustainability Evaluation Framework and Limitations

The sustainability evatuation performed for Alternatives SED-2 through SED-4 considered life-
cycle metrics for GHG emissions, criteria pollutant emissions, energy consumption, water
usage, and worker safety. The no action alternative (Alternative SED-1) was not evaluated, as
hypothetically no direct emissions or consumption occur as part of implementation of the no

action alternatives.

Life-cycle metrics were analyzed for the following three sediment remedial alternatives, which

are summarized in detail in the Feasibility Study



» Aiternative SED-2: Natural Recovery and Monitoring for Wetlands 3, 5A, 15, 18A, 18B,
48, and 64.

e Alternative SED-3: LUCs, Natural Recovery, and Monitoring, for Wetlands 18A and 18B

¢ Alternative SED-4: Ex-Situ Treatment — Removal {(Excavation) and Disposal for
Wetlands 3, 5A, 15, 18A, 48, and 64

However, the alternatives are not easily comparable amongst each other because the
evaluation will essentially be on a case by case basis for each wetland. In addition, not every
alternative applies to every wetland. Alternative SED-2 is the only reasonable option for
Wetland 3. Alternative SED-2 and SED-3 have the same emissions within the limitations of the
model for Alternative 18B. SED-2 will be compared to SED-4 for Wetlands 3, 5A, 15, 18A, 48,
and 64. SED-2, SED-3, and SED-4 will be compared for alternative 18A.

Another limitation within Alternative SED-4 is the inclusion of mobilization/demobilization and
equipment transportation to and from the site, along with trailer transportation and set up. This
will likely happen once for the entire site, however, it is included in the model for each Wetland
to keep a level playing field when SED-2 1s considered against SED-4 Hydraulic dredging for
Wetland 64 was added in using a GSR-x/SiteWise hybrid model

Life cycle impacts were calculated for energy consumption, emissions of greenhouse gases
(GHGs) [carbon dioxide {CO;), methane (CH,), and nitrous oxide (N,O)] and criteria pollutants
[nitrogen oxides {NO,), sulfur oxides (SO,) and particulate matter (PM,o)], water usage, and
energy consumption. Calculation of these metrics was divided into four modules — materials
production; transportation of personnel; transportation of materials, and equipment; equipment
use and miscellaneous; and residual handling. Cost estimates from the Feasibility Study and
design calculations from each alternative were used as a basis for quantities and refated

assumptions.

Sustainability Evaluation Results

Table C-1 summarizes the quantitative results of the sustainability evaluation performed for Site
EO300 remedial alternatives. The SiteWise Impact tables for Alternatives are included in the

attachments. The following sections summarize the results of the evaluation,



Alternative SED-2

Due to limitations in the model, the only input into SiteWise for SED-2 is the travel to and from
the site for sampling. It is assumed there will be 2 days of sampling for each wetland, and travel
back and forth from the site 200 miles each way. This long-term monitoring will happen once a
year. This yields the following:

GHG Ez‘;t;'y Water NO, S0, PM,, | Acdent Accident
Emissions Used Impacts Emissions | Emissions | Emissions Fatality Injury
metric ton MMBTU gallons metric ton | metric ton | metric ton

0.60 6.61 NA 0.00065 1.56 9.76E-05 | 6.80E-06 000488

These results are the same for each Wetland (3, 5A, 15, 18A, 18B, 48, 64) and can be
compared to the corresponding results for each Wetland when considering Alternative SED-4
below Once it is determined which alternative will be chosen for each wetland, these results
will be scaled up (i.e. if 3 wetlands are chosen for alternative 2, the total will be tripled),

Alternative SED-3

Alternative SED-3 only applies to Wetlands 18A and 18B, and thus can only be compared to
SED-2 and SED-4 for Wetland 18A and SED-2 for Wetland 18B This alternative involves
traveling to the site to sample, and has the same inputs and emissions as alternative SED-2,
Therefore, it does not provide further decision making criteria for 18B.

Alternative SED-4

Greenhouse Gas Emissions

Emissions of CO;, CHs, and N,O were normalized to CO, equivalents (CO.e), which is a
cumulative method of weighing GHG emissions relative to global warming potential. Figure-1
shows how the different sectors within the Construction phase contribute to the GHG emissions
total. Wetland 48 has the most GHG emissions at 244 tonnes, due to the amount of excavation,
followed by Wetland 64 at 206 tonnes, and the second most amount of excavation,

The emissions from SED-2 and SED-3 only come from travel to and from the site for sampling.




Figure 1: GHG Emissions
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Criteria Pollutant Emissions

Criteria pollutant emissions for NO,, SO,, and PM; were estimated for each wetland. Results
from the evaluation of NO,, SO,, and PMjgare summarized in Figures 2, 3, and 4, respectively.
WL 48 has the highest emissions for all three criteria pollutants at 0.224 tonnes for NO,, 0.0508
tonnes for SO, and 0.033 tonnes for PM;g. These emissions can largely be attributed to the
large volume of excavation that would need to be accomplished for this alternative. All of the
criteria pollutant emissions are directly proportional to the amount of soil being excavated, and
clean fill brought in, for each wetland. The equipment use sector has the largest amount of

emissions for each wetland due to the dozers, excavators, and loaders used during remediation.



Figure 2: NOx Emissions
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Figure 3: SOx Emissions
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Figure 4: PM:i Emissions
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Energy Consumption

Analysis of energy consumption is summarized in Figure 5. 1t is clear that Consumables is the
sector that yields the highest energy use. The ratio of energy use by sector is analogous to
GHG emissions. A fimitation in this model is that “soil” or “fill” was not a material option, so
“gravel” had to be used as a soil surrogate. Soil is likely to have lower energy consumption in
its production phase than gravel, thus the energy consumption for all wetlands is probably
actually less than shown in Figure 5.

Figure 5: Energy Usage
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Water Usage

Water consumption only occurs in the Equipment Use sector, and is the same for Wetlands 3,
5A, 15, and 18A, triple that amount for Wetland 48, and double for Wetland 64. Wetland 48
uses the most water, again due to the large volume of excavation there. When compared to
Alternative SED-2, there is no water consumption, so Alternative SED-4will have a greater water

impact for all of the wetlands considered. Figure 6 shows the water usage for each wetland.

Figure 6: Water Usage
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Worker Risk

Below in Figures 7 and 8 are a summary of the risk to remedial action workers. It is clear that
transportation of personnel is the highest risk driver, due to the long distances that workers

would need to travel daily.



Figure 7: Accident Risk, Fatality
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Figure 8: Accident Risk, In" ry
0.08
0.06
3 004
& -
0.02 -
0 - — — J—
3 SA 15 18A 48 64
Zonsumables lransportation-Personnel

Transportation-Equipment B Equpiment Use and Misc

tesidual Handling

Cost of Remedy Alternatives

The estimated life-cycle costs are summarized in Figure 7, with SED-2 in blue, SED-3 in green,
and SED-4 in orange. Wetland 64 has the highest cost, but not the highest environmental
footprint. The estimated life-cycle costs for Wetlands under Alternative SED-2 and Wetland 18A

in SED-3 are all similar and relatively low. This shows that overall, Alternative SED-4 is the
most costly in addition to having the highest environmental footprint.



Figure 9: Remedy Life Cycle Cost
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Conclusions

In general, optimization of the selected remedy to decrease the primary components of CO,e
emissions could potentially increase the net environmental benefit of remedy implementation.
During selection and design of the remedy, a sensitivity analysis considering elements of the
remedy that have the greatest impact on remedy effectiveness, life-cycle cost, and sustainability

metrics may provide additional insight into appropriate optimization.

it's clear that SED-4 will have more GHG emissions, criteria pollutant emissions, energy
consumption, water usage, and worker risk than any corresponding SED-2 options. Each
individual wetland must be looked at separately, and if SED-2 is capable of accomplishing the
clean up goals in a timely and cost effective manner, it will also be in a sustainable manner as
well. Thus, SED-2 is recommended when possible, based solely on sustainability, for all

alternatives.

Additional measures identified in the evaluation that may reduce the environmental footprint of

the alternatives are listed below for consideration.

e Minimize travel to and from site by sampling multiple wetlands on the same days for
SED-2

o Consider obtaining some, or all, of the select fill from on site, or from the closest source
possible to minimize material transportation impacts.

o Consider using E-Diesel vehicles for materials and equipment transport.

e Worker risk can be minimized if travel distances are minimized.



TABLES:
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APPENDIX D

'IME XCf£ ATION CALCULATIONS



NAVAL AIR STATION PENSACOLA

APPENDIX D
SEDIMENT EXCAVATION CALCULATIONS
SITE 41 FEASIBILITY STUDY REPORT

PENSACOLA, FLORIDA

Surface Area (square feet)

Volume (cubic feet)

No. of No. of No. of No. of Volume No. of No. of No. of No. of
Area Per | Blocks Blocks Blocks Blocks Total Blocks Blocks Blocks Blocks Total
1 Vol 2 Vol 3
Wetland Block | for Area Area 1 for Area Area 2 for Area Area 3 for Total | Area BT::'( for Volume for olume for OMME 3 for Total | Volume
1 2 3 Area Volume 1 Volume 2 Volume 3 Area
3 625 18 11250 o] 0 0 0 °8 11250 625 08 11256 9] 0 0 0 18 11250
S5A 625 44 27500 0 0 0 0 44 27500 625 44 27500 0 0 0 0 44 27500
15 625 53 33125 0 0 0 0 53 33125 625 53 33125 0 0 0 0 53 33125
18A 625 43 26875 o] 0 0 0 43 26875 625 43 26875 0 0 0 0 43 26875
48 5625 38 213750 0 0 0 0 38 213750 5625 38 213750 0 0 0 0 38 213750
64 10000 9 90000 10 100000 0 0 19 19007 ‘3000 9 90000 10 100000 0 0 19 190000
Surface Area (square yards) Volume (cubic yards)
No. of No. of No. of No. of Volume No. of No. of No. of No. of
Area Per| Blocks Blocks Blocks Biocks Total Blocks Blocks Blocks Blocks Total
Wetland Area 1
an Block | for Area rea for Area Area 2 for Area Area 3 for Total Area BT:(:k for Volume 1 for Volume 2 for Volume 3 for Total | Volume
1 2 3 Area Volume 1 Volume 2 Volume 3 Area
3 69 18 1250 0 0 0 0 18 1250 23 18 417 0 0 0 0 18 17
5A £9 44 3056 0 0 0 0 44 3056 23 44 1019 0 0 [ 0 44 1019
15 £9 53 3681 0 0 0 0 53 3681 23 53 1227 0 0 0 0 53 1227
18A 69 43 2986 0 0 0 0 43 2986 23 43 995 0 0 ] 0 43 995
48 625 38 23750 0 0 0 0 38 23750 208 38 7904 0 0 4] 0 38 7904
64 1111 9 10000 10 11111 0 0 19 21111 370 9 3333 10 3704 Q 0 19 7037
Notes:

Area Per Block = length x width
Area = Area Per Black x No of Blocks in Area

Tolal Area = Area 1 + Area 2 + Area 3

Volume Per Block = length x width x depth

Volume = Volume Per Block x No. of Blocks in Area
otal Volume = Volume 1 + Volume 2 + Volume 3




APPENDIX D

SURFACE WATER MASS CALCULATIONS
SITE 41 FEASIBILITY STUDY REPORT
NAVAL AIR STATION PENSACOLA

PENSACOLA, FLORIDA

Area of Wetland

Depth of Surface

Volume of Surface

Volume of Surface

Wetland 2 Water Water Water
(ft') {ft) (£t (gallons)
3 335,571 1 335,571 2,510,070
5A 146,220 1 146,220 1,093,726
15 86,235 1 86,235 645,038
16 39,844 1 39,844 298,033
18A 113,308 1 113,308 847,544
188 35574 1 35,674 266,094

Notes:

Area of each wetland determined by GIS.
The depth of surface water was assumed to be 1 foot,
Volume of Surface Water (ft*) = Area of Wetland (ft?) x Depth of Surface Water (ft)

Volume of Surface Water {gallons) = Volume of Surface Water (ft *) x (7.480 gallons/ft’)




APPENDIX D
SEDIMENT MASS CALCULATIONS
SITE 41 FEASIBILITY STUDY REPORT
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA

Hu.man Health Ecological Risk Total Area of Depth of F!uman Health | Ecological Risk | Total Vol_ume of
Risk Area of . Risk Volume of Volume of Contaminated
Wetland Area of Concern Concern Sediment - X .
Concern 2 2 Sediment Sediment Sediment
(ft2) (ft") (ft°) (1) (cubic yards) (cubic yards) (cubic yards)
3 17,502 43,063 43,063 1 648 1,595 1,595
5A 0 50,672 50,672 1 0 1,877 1,877
15 31,907 40,757 40,757 1 1,182 1,510 1,510
16 13,859 13,859 13,859 1 513 513 513
18A 6,344 79,355 79,355 1 235 2,939 2,939
18B 4,785 4,785 4,785 1 177 177 177
48 92,967 92,967 92,967 1 3,443 3,443 3,443
64 291,235 594,650 671,076 1 10,786 22,024 24,855

Areas of concern (AOC) for each wetland determined by GIS
The depth of sediment was assumed to be 1 foot.
Volume of Sediment (cubic yards) = (Area of Concern [ft’] x Depth of Sediment [ft]) / (27 feet/1 cubic yard)
The total AOC contains the ecological and HHRA AOCs
All Site 41 wetlands. with the exception of Wetland 5A, have overlapping Ecological and HHRA AOCs
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Preliminary Data Report

Wetland 64: Groundwater Discharge Zone & Integrated
In Situ Sediment Assessments

19 January 2010
SPAWAR Systems Center Pacific

53560 Hull St.
San Diego, CA 92152



Background

As part of SERDP Project ER1550, Sediment Ecosystem Assessment Protocol (SEAP)
integrated assessment strategies for contaminated sediment were tested at Naval Air
Station (NAS) Pensacola, located in Pensacola, FL. The study focused on Wetland 64
(OU2), which was the subject of an extensive remedial investigation that revealed metals.
PAHs, PCBs, DDTs, and VOCs to be of potential ecological risk, particularly at the south
end of the water body. Primary components of the study included a groundwater
discharge zone assessment for QU2 Sitc 11, and an integrated in-situ sediment
assessment at four focus stations in Wetland 64,

Groundwater Discharge Zone Evaluation

Groundw ater discharge was assesscd using the Trident and UltraSeep systems. Potential
discharge zones were mapped using the Trident conductivity temperature probe (Figure
1) Trident sensor readings were taken at 3 ft below the sediment surface Areas of
potential discharge were identified based on low subsurface conductivity Based on the
sensor results a subset of stations were selected for collection of subsurface porewater
samples (annotated by gwd) Porewater sumples were collected at 3 ft below the sediment
surface Tn addition an LltraSeep aus deployed at one station n the discharge zone to
quantify discharge rates

Trident Sensor Survey

Subsurface conductivity results from the Trident ensor survey indicated that thy
strongest evidence of groundwater discharge was along the near-<hore areas adjacent to
OL2 Site 11 particularly 1n the arca {NASPS NASP 25 and NASP 26 (Figure 2} An
isolated instance of low conductivity was also observed further north along the marma
shoreline at NASP 10, however this location was remote from known sources of
groundwater contamination

Trident Porewater Survey

Based on the sensor results, five stations (NASP35. NASP7, NASP2S, NASP26, NASP27.
Figure 1) were selected in proximity to QU2 Site 11 for collection of subsurface
porewater samples These samples were analyzed for VOC's and the results are shown in
Table 1. VOCs were generally below reporting limits for all analytes at all stations
lexachlorobutadiene was detected below the reporting limit at stations NASP 5 and
NASP7, but was detected 1n water blanks at comparable levels. Naphthalene and 1.2.4-
Trichlorobenzene were detected below reporting limits at station NASP 5

UltraSeep Survey

An UltraSeep was deployed at station NASP25 to quantify the rate of groundwater
seepage in the discharge zone 1dentified by the Trident Seepage rates were measured
over a 24 hour period and results are shown in Figure 3 along with the tidal vanation
during the deployment period The seepage rate varied from about -0.8 cnvday
{recharge) to about +2 9 ¢ day (discharge). with strongest discharge 1n phase with low



tide conditions. The mean discharge rate for the 24 hour period was 0 9 cmday No
VOCs were detected in the discharge water collected by the UltraSeep

Groundwater Discharge Zone Summary

In general, the groundwater discharge zone evaluation revealed shorcline areas with
evidence of groundwater discharge which was quantified at one location with a mean rate
of about 1 cm/day. Porewater and discharge water chemical characterization indicated
that there was no VOC discharge associated with the groundwater discharge with the
possible exception of trace levels of Naphthalene and 1,2,4-Trichlorobenzene m
porewater at NASPS.

Integrated In-Situ Sediment Assessment

The integrated in-situ sediment assessment utilized a range of new and emerging
technologies together with traditional measures to characterize exposure, uptake and
response at four stations in Wetland 64 The stations were selected to represent a gradient
of contamination primarily on the basis of historical data from the remedial investigation
at the site and included NASP6B, NASP9. NASP11 and NASP25 (Figure 1) Multiple
measures of exposure incladed bulk sedsment chemistry (metals. PAHSs. pesticides).
porew ater, discharge and intertace water chemistry (metals, ¥ OCs, PAHs, pesticides)
atd passtve sampler chemistry (meals bv DGT PAHSs by SPME) In-situ and lab jrators
uptake of PAHSs was measured for two benthic organisms including Lepro hevi s
plumulosus {marine amphipod) and Mer: enaria mercenarta (hard clam) In-sitg toxicty
tests were conducted for three species including L. plumulosus, N w enaccodentara
(polychaete), and tmericon sis bahia (mysid shnmp) with parallel lab toxicity testing
for 7. plumulosus. The Sediment Ecotoaicity Assessment Ring (SEA Ring) system was
used for passive sampler deployment, as well as in-situ uptake and n-situ toxicity test
exposures. Porewater (one foot depth) and interface water samiples were collected using
the Trident probe Seepage rates and discharge samples were collected using the
UltraSeep. Surface sediment samples were collected by diver deployed cores.

Bulk Sediment Chemistry

Results for the bulk sediment analysis are shown in Table 2 — Table 4 The results
confirm the expected concentration gradicnt, with generally higher chemical levels at
NASP25 and NASP6B and lower levels at NASP11, and clean reference conditions at
NASP9. Concentrations of selected individual PAHs,g-BHC, DDE, DDT cadmium,
chromium and lead exceeded ERM or PEL screening thresholds at NASP 6B At
NASP25. selected individual PAHSs, g-BHC, cadmium., chromium, copper, lead, mercury,
silver and zinc exceeded ERM or PEL screening thresholds. At NASP11 and NASP9
levels were always below ERM or PEL screening thresholds, with some exceedences of
ERL or TEL screening thresholds

Porewater, Discharge and Interface Water Chemistry

Results fur porewater, discharge water and interface water samples are shown in Table §
- Table 7 The only toxic metals above reporting himits were chromium and nickel n



porewater at NASP6B, and nickel in discharge water at NASP25. PAHs were not above
reporting limits at any station. DDE and DDD were measured slightly above reporting
limits at NASP6B.

Passive Sampler Chemistry

Results for porewater metal DGT measurements are shown in Table 8 and Figure 4 DGT
copper concentrations were generally low, ranging from 0.38 to 2 15 ug/L with the
maximum concentration measured in the near-surface 0-1 cm interval at NASP11. Zinc
concentrations ranged from 0.87 to 16.55 ug/L with the maximum concentration
measured in the 2-3 cm interval at NASP11 Nickel concentrations ranged from 0 32 to
2.34 ug/L with the maximum concentration measured 1n the near-surface 2-3 cm interval
in the NASP6X sample, however the replicate samplcs for that station had levels
generally <1 ug/L. Lead concentrations ranged from 0.03 to 0.41 ug/L with the maximum
concentration measured 1n the overlying water measurement at NASP6B. Cadmium
levels were near or below detection limits for deeper intervals, ranging from 0.008 to
0.18 ug L with the maximum level 1n the overlying water at NASP6X and a comparable
level in the shallow 0-1 cm interval at NASP11 Results generally indicate an increase in
concentrations near the sediment interface Results for the SPME sampler measurements
of PAlls are not currently available

In-Situ Bioaccumulation

Results for in-situ and laboratory PAH b oaccumulation measwiements for L plumulosus
and A/ mer cnaria are shown in Table 9. In-s1tu measurements were condusted tor 4-day
exposures. and lab measurements were conducted for + and 28-day exposures (L
plumudosus) with survival and lipid content of the amphipods being substantially reduced
in the latter  Therefore. 28-day L plusufosus bioaccuniulation data should be interpreted
with caution tor the mn-situ results, PAHs were only detected v the L plunmudosus
tissues, all sainples for M mercenaria were below detection hmuts. For I plumudosus
tissues, PAHs were detected at stations NASP6B and NASP235. Lab results showed
similar trends 1n the 4-day exposures with very low levels in M miercenaria, and higher
levels in L plumulosus at NASP6B and NASP25 Interestingly levels were generally
lower n the longer term 28-day lab exposures versus the 4-day exposures.

In-Situ Toxicity Testing

Results for in-situ and laboratory toxicity tests for L. plumulosus N arenaceodentata,
and A. bahia are shown in Table 10 High control survival was obscrved m both short-
term lab and in sifu toxicity exposures. Toxicity was not obser ed 1 m sifu tests
conducted in the water column nor the sediment-water interface. Amphipod survival was
significantly lower (t-tests, p<0 05) at one station (NASP 6B) relative to the controls tn
both the field and lab tests. In situ survival (50°0) at NASP 6B, however, was
considerably lower than 1n the lab (85 o) from the 4-day toxicity exposures. Polychaetes
(N arenaceodentata) exhibited reduced feeding (based on mean) in the laboratory
tollowng 48§ hour ficld exposure at NASP 6B. but the reduction was not statistically
sigmficant. Although pore water concentrations were low to non-detect for essentially all
chemical classes, bulk sediment pesticides (e.g. DDx), PAH, and several metals were
present in excess of ERM concentrations The low pore water concentrations. and



apparently low bioavailability, at the two stations where some contaminants were
elevated in the bulk chemustry, may be reflective of relatively high total organic carbon in
those samples Analysis of tissues revealed elevated TPAH at stations NASP 6B and 25,
however, these concentrations do not alone explain toxicity based on critical body residue
(CBR) theory Body residues responsible for inducing mortality by PAH narcosis in L
plumulosus are substantially higher than those observed. VOCs were essentially non-
detect in all samples, and are not believed to have contributed to any observed toxicity

Water quality parameters measured in representative in situ sediment chambers (sensor
positioned at sediment-water interface in sediment chamber) indicate that water quality
was sufficient at station 6B (and all stations) to maintain organism health. Interestingly,
salinity. pH, and ORP, however, were noticeably lower at 6B when compared to the other
three i sitw locations Ammonia was not suspected to contribute to toxicity at station
NASP 6B based on concentrations measured in discrete pore water samples that were
below those expected to cause toxicity to L plumulosus

Integrated In-Situ Sediment Assessment Summary

The integrated in-situ sediment assessment generally reflects arcas of low to moderate
chemical loading in the bulk sediment with Timited bioayailability uptake or response
While bulk concentrations in sedimnent sometimes exceeded screcmng benchmarks other
muasures of exposuie including porewater discharge water mterface water and passive

amplers generally indicate a lack of mobility and bioavailability This 1s supported by
the lack or imited uptake 1n tissues ot exposed organisms and the general absence of
toxicity 1n either laboratory or 1n situ exposed organisms. The disparity between the lab
and ticld data show that results from lab studies do not necessanly vplam effects that
may be observud in the field. mghhighting the relevanc e of ir sity studies  Subsequent
toxicity 1dentification evaluations (TTE) might help improve understanding of the toxicity
ubsen ed at the one station.
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Figure 3. Specific discharge and tide stage at station NASP25.
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Figure 4. Bioavailable metal concentrations at different sediment depths, as measured with diffusive gradients in thin film (DGT).
Station NASP 6B is represented by three replicate DGTs (X, Y, Z).



Sample Number Water Blank B 111108-2 NASP-5-gwd NASP-7-gwd NASP-26-gwd NASP-27-gwd
Sample Location: NAS Pensacola NAS Pensacola NAS Pensacola NAS Pensacola
Dilution Factor 1 1 1 1 1
File: BV9932.D BV9938.D BV9939.D BV9940.D BVS941.D
Result RL Resuit RL Result RL Resuit RL Result RL
Analyte Hg/lL ug/L _pg/L ug/L pg/L pg/l pgrl ug/L pg/L YL
Dichlorodifluoromethane U 5.00 u 5.00 u 5.00 U 5.00 U 5.00
Chloromethane U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
Vinyl Chloride U 5.00 u 5.00 u 5.00 U 5.00 U 5.00
Bromomethane U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
Chioroethane U 5.00 u 5.00 U 5.00 U 5.00 U 5.00
Trichlorofluoromethane U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
Acetone U 20.0 U 20.0 U 20.0 U 200 U 20.0
1,1-Dichloroethene U 5.00 u 5.00 U 5.00 U 5.00 U 5.00
Methylene Chloride U 5.00 u 5.00 U 5.00 U 5.00 u 5.00
Carbon Disulfide U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
Methyl tert-Butyl Ether U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
trans-1,2-Dichloroethene u 5.00 u 5.00 V] 5.00 u 5.00 u 5.00
1,1 Dichloroethane u 5.00 U 5.00 U 5.00 u 5.00 U 5.00
2-Butanone U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
2,2-Dichloropropane U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
cis-1,2-Dichloroethene U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
Chloroform U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
1.1-Dichioropropene U 5.00 u 5.00 u 5.00 u 5.00 u 5.00
1,2-Dichioroethane U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
1,1,1-Trichloroethane U 5.00 u 5.00 V] 5.00 u 5.00 U 5.00
Carbon Tetrachloride U 5.00 u 5.00 U 5.00 U 5.00 U 5.00
Benzene u 5.00 u 5.00 u 5.00 U 5.00 U 5.00
Trichloroethene U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
1,2-Dichioropropane U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
Bromadichloromethane U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
Dibromomethane u 5.00 U 5.00 U 5.00 U 5.00 U 5.00
cis-1,3-Dichloropropene u 5.00 u 5.00 V] 5.00 V] 5.00 u 5.00
trans-1,3-Dichloropropene U 5.00 u 5.00 U 5.00 U 5.00 u 5.00
1.1.2-Trichioroethane U 5.00 U 5.00 u 5.00 u 5.00 U 5.00
1,3-Dichloropropane u 5.00 U 5.00 U 5.00 U 5.00 U 5.00
Dibromochloromethane u 5.00 u 5.00 U 5.00 U 5.00 U 5.00
1,2-Dibromoethane u 5.00 u 5.00 V] 5.00 U 5.00 V] 5.00
Bromoform U 5.00 u 5.00 U 5.00 U 5.00 U 5.00
4-Methy!-2-Pentanone U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
Toluene U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
2-Hexanone U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
Tetrachloroethene U 500 U 5.00 U 5.00 U 5.00 U 500
Chlorobenzene u 500 u 5.00 U 5.00 u 5.00 U 5.00
1,1,1.2-Tetrachloroethane u 5.00 u 5.00 u 5.00 u 5.00 U 5.00
Ethylbenzene U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
p&m-Xylene U 10.0 U 10.0 U 10.0 U 10.0 U 10.0
o-Xylene U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
Styrene U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
Isopropylbenzene U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
1.1,2,2-Tetrachioroethane u 5.00 U 5.00 u 5.00 U 5.00 U 5.00
1,2,3-Trichloropropane u 5.00 U 5.00 U 5.00 u 5.00 U 5.00
n-Propyibenzene u 5.00 U 5.00 U 5.00 U 5.00 u 5.00
Bromobenzene U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
1,3,5-Trimethytbenzene V] 5.00 U 5.00 V] 5.00 u 5.00 V] 5.00
2-Chlorotoluene U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
4-Chlorotoluene u 5.00 U 5.00 U 5.00 U 5.00 u 5.00
tert-Butylbenzene U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
1,2,4-Trimethylbenzene U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
sec-Butylbenzene U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
p-lsopropyltoluene U 5.00 U 5.00 u 5.00 V] 5.00 U 5.00
1,3-Dichlorobenzene U 5.00 u 5.00 U 5.00 U 5.00 U 5.00
1,4-Dichlorobenzene u 5.00 u 5.00 V] 5.00 V] 5.00 U 5.00
n-Butytbenzene U 5.00 U 5.00 U 5.00 U 5.00 U 5.00
1,2-Dichlorobenzene V] 5.00 U 5.00 u 5.00 u 5.00 u 5.00
1,2-Dibromo-3-Chioropropane u 20.0 u 20.0 U 20.0 U 20.0 V] 200
1,2,4-Trichlorobenzene u 5.00 290 J 5.00 V] 5.00 V] 5.00 u 5.00
Hexachlorobutadiene 25% J 200 271 B 200 129 B 200 u 200 u 200
Naphthalene U 20.0 386 J 200 u 20.0 U 20.0 U 200
1,2,3-Trichlorobenzene U 5.00 u 5.00 U 5.00 U 5.00 u 5.00

Table 1. VOC results for the Trident and UltraSeep survey adjacent to OU2 Site 11.

Note: gwd = 3 ft subsurface sample, sp = seepage meter sample.



Method: REAC SOP 1806

Sample Number
Sample Location:
Dilution Factor

Water Blank B 111108-2

NASP-25-gwd
NAS Pensacola

NASP-25-sp
NAS Pensacola

1

File: BV9932.D BvV9942.D BV0036.D
Result RL Resuit RL Result RL

Analyte ugi g/l ug/L pgiL ug/L pgil
Dichtorodiflucromethane ] 5.00 U 5.00 u 5.00
Chloromethane u 5.00 u 5.00 u 5.00
Vinyl Chloride U 5.00 U 5.00 U 5.00
Bromomethane u 5.00 u 5.00 u 20.0
Chioroethane u 5.00 u 5.00 u 5.00
Trichlorofluoromethane u 5.00 U 5.00 U 5.00
Acetone u 20.0 u 200 u 20.0
1,1-Dichloroethene u 5.00 U 5.00 U 5.00
Methylene Chloride U 5.00 u 5.00 U 5.00
Carbon Disulfide u 5.00 u 5.00 u 5.00
Methyl tert-Butyl Ether U 5.00 U 5.00 U 5.00
trans-1,2-Dichloroethene u 5.00 u 5.00 u 5.00
1,1 Dichloroethane u 5.00 u 5.00 u 5.00
2-Butanone u 5.00 u 5.00 u 5.00
2,2-Dichloropropane u 5.00 u 5.00 u 5.00
cis-1,2-Dichloroethene u 5.00 u 5.00 u 5.00
Chioroform U 5.00 U 5.00 U 5.00
1.1-Dichloropropene u 5.00 u 5.00 u 5.00
1,2-Dichloroethane U 5.00 U 5.00 U 5.00
1,1,1-Trichloroethane U 5.00 U 5.00 u 5.00
Carbon Tetrachloride u 5.00 u 5.00 u 5.00
Benzene U 5.00 U 5.00 u 5.00
Trichloroethene u 5.00 U 5.00 U 5.00
1,2-Dichloropropane u 5.00 u 5.00 u 5.00
Bromodichloromethane U 5.00 U 5.00 u 5.00
Dibromomethane u 5.00 u 5.00 u 5.00
cis-1,3-Dichloropropene U 5.00 U 5.00 u 500
trans-1,3-Dichloropropene u 5.00 u 5.00 u 5.00
1,1,2-Trichloroethane u 5.00 U 5.00 u 5.00
1,3-Dichloropropane u 5.00 U 5.00 u 5.00
Dibromochloromethane u 5.00 u 5.00 u 20.0
1.2-Dibromoethane U 500 U 5.00 U 5.00
Bromoform u 500 u 5.00 u 20.0
4-Methyl-2-Pentanone U 5.00 U 5.00 u 5.00
Toluene u 5.00 U 5.00 U 5.00
2-Hexanone u 5.00 u 5.00 u 5.00
Tetrachloroethene u 5.00 U 5.00 u 5.00
Chiorobenzene u 500 u 5.00 u 5.00
1.1.1,2-Tetrachloroethane u 5.00 u 5.00 u 20.0
Ethylbenzene u 5.00 U 5.00 u 5.00
p&m-Xylene u 10.0 u 10.0 u 10.0
o-Xylene U 5.00 u 5.00 U 5.00
Styrene u 5.00 u 5.00 u 5.00
Isopropylbenzene u 5.00 U 5.00 U 5.00
1,1,2,2-Tetrachloroethane u 5.00 u 5.00 u 5.00
1,2,3-Trichloropropane u 5.00 u 5.00 u 5.00
n-Propylbenzene u 5.00 u 5.00 u 5.00
Bromobenzene U 5.00 u 5.00 u 5.00
1,3,5-Trimethylbenzene U 5.00 U 5.00 U 5.00
2-Chlorotoluene u 5.00 u 5.00 u 5.00
4-Chlorotoluene u 500 u 5.00 u 5.00
tert-Butylbenzene u 5.00 u 5.00 u 5.00
1.2,4-Trimethyibenzene v] 5.00 U 5.00 U 5.00
sec-Butylbenzene u 5.00 u 5.00 u 5.00
p-Isopropylitoluene u 5.00 u 5.00 U 5.00
1,3-Dichlorobenzene u 5.00 U 5.00 u 5.00
1,4-Dichlorobenzene u 5.00 u 5.00 U 5.00
n-Butylbenzene U 5.00 U 5.00 U 500
1,2-Dichlorobenzene u 5.00 U 5.00 U 5.00
1,2-Dibromo-3-Chioropropane u 20.0 u 20.0 U 5.00
1,2,4-Trichtorobenzene u 5.00 u 5.00 u 5.00
Hexachiorobutadiene 259 20.0 U 20.0 u 5.00
Naphthalene U 20.0 U 200 U 20.0
1.2,3-Trichlorobenzene u 5.00 u 5.00 U 5.00

Table 1. (cont.)



Analyte
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracenc
Benzo(a)pyrene
Benzo(b)fluoranthcne
Benzo(g,h,))perylene
Benzo (k) fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
TPAH
TPAH
TPAH OC norm
TPAH OC norm

TELERL
PEILERM

Genera Chemutry
TOC

Tot 1Organic Larbo
Solds, Percent

% Gra el

° Sand

%o Sit Clay Colloids

ugky
wgkg
ug/kg
ug’kg
kg
ukg
ugkg
ugkg
ugkg
uwkg
kg
ugkg
urkg
wke
ugkg
ug/kg
wkeg
me/kg
uwg/kg OC
mgkg OC

NASP-6B-Sed NASP-9-Sed N ASP-11-Sed NASP-25-Sed
Cone RL Conc RL Conc. RIL Conc. RL
uekg  wgke rg kg kg  ugkg  pe/kg vekg  pgke
45 L 55 U J
L 45 L 55 U J
45 U 55 U
292 J 543 ]
326 I 723
1080 428 J 105 1320
475 249 ] 522 556
573 258 J 37.1 J 685
357 J 579
45 U 55 U
65 994
45 L 55 L ]
505 45 U 55 U 515
45 U 55 U 120 U
45 L 306 J
513 91
667.3 972.9
0.6673 0.9729
225076 106427 66637 132557
225 106 67 133
2 0 0 4
10 0 0 7
595 0627 46 63
59500 6270 14600 6300
40 5 36 05 2 9
032 0.63 1.4 079
99 8§77 88 46
19 8 117 9 53.1

Table 2 Bulk sediment PAH concentrations at the four focus stations (dry weight).



Client ID SBLK 111408 NASP-6B-Sed NASP-9-Sed NASP-11-Sed NASP-25-Sed
Percent Solid 100 43 71 61 27
Conc. RL Conce. RL Conc. RL Conc. RL Conc. RL
Analyte ug/kg ng/kg nerkg ng/ke pkg ugkg pe/kg pekg pe/kg ng/kg
a-BHC U 3.33 3] 7.75 U 4.69 U 546 u 12.3
g-BHC U 3.33 7.75 U 4.69 U 546 ‘ 12.3
b-BHC U 3.33 U 7.75 U 4.69 U 546 U 12.3
d-BHC 8) 3.33 U 7.75 U 4.69 U 5.46 U 12,3
HEPTACHLOR U 3.33 U 7.75 U 4.69 U 546 U 12.3
ALDRIN U 3.33 U 7.75 U 4.69 U 546 U 12.3
HEPTACHLOR EPOXIDE U 3.33 U 7.75 U 4.69 U 546 U 12.3
g-CHLORDANE U 3.33 3.7 7.75 U 4.69 U 5.46 U 12.3
a-CHLORDANE U 3.33 U 7175 U 4.69 U 546 U 12.3
ENDOSULFAN (I) U 3.33 8] 7.75 U 4.69 8) 5.46 U 12.3
DIELDRIN U 3.33 U 7.75 U 4.69 U 546 U 12.3
ENDRIN U 333 U 7.75 U 4.69 U 546 U 12.3
ENDOSULFAN (1) U 3.33 U 7.75 U 4.69 8) 5.46 U 12.3
ENDRIN ALDEHYDE U 3.33 U 7.75 U 4.69 U 546 U 12.3
METHOXYCHLOR U 3.33 U 7.75 U 4.69 U 546 U 12.3
ENDOSULFAN SULFATE U 3.33 U 7.75 8) 4.69 U 5.46 U 12.3
ENDRIN KETONE 8) 3.33 U 7175 8) 4.69 U 5.46 U 12.3
pp-DDE U 3.33 7.75 U 4.69 AR 546 12.3
p,p-DDD U 3.33 7.75 U 4.69 U 546 U 12.3
pp-DDT U 3.33 u 7.75 U 4.69 U 5.46 U 12.3
Sum DDX (ug/kg OC) ug/kg OC 12303 00 153.4 349.9
Sum DDX (mg/kg OC) mg/Kg OC 1.23 0.00 0.15 0.35
Sum DDX (pg/kg) ug/kg 73.2 ] 24 AkT
I/ERL 0 [} 1 1
#>PEL/ERM 3 0 0 1
Total organic carbon % 595 0.627 146 KR

Table 3. Bulk sediment pesticide concentrations at the four focus stations (dry weight).



SBLK 111408 NASP-6B-Sed NASP-9-Sed NASP-11-Sed NASP-25-Sed
Pcreent Sohd 100 43 71 61 27

Result RL Result RL Result RL Result RL Result RL From Squirt Tables (mg/kg)
Analyte mg/kg mg/kg mg/kg mgkg mgkg mg/kg mg/kg mg/kg mg/kg mg/kg TEL PEL ERL ERM AE1T
Aluminum U 20.0 6050 30.6 1490 19.2 4150 21.0 15200 494
Antimony U 1.40 U 2.14 U 134 U 1.47 U 346
Arsemc U 1.50 5.17 2.29 U 1.44 3.13 1.58 3.70 724 416 82 70 ¥
Barium U 0400 11.4 0.61 2.49 0.384 6.61 0.420 713 0.988
Beryllium U 0300 u 0.46 u 0.288 u 0.315 [ 0.741
Cadrmum U 0.400 0.61 TR 0.384 0.420 0.988 0.68 421 1.2 9.6
Caaum U 9.90 L7RY 15.1 308 9.50 1720 104 10400 24.4
Chromium u 0.500 bl 0.77 329 0.480 S 0.526 123 523 160 81 370 6.
Cobalt 8] 0.400 222 0.61 U 0.384 105 0.420 4 80 0.988
Copper U 0.400 hiy 0.61 9.64 0.384 o 0.420 0.988 187 108 34 270 3%
Iron U 15.0 99720 229 2040 144 5810 158 27200 37.0
Lead u 1.00 1.53 150 0.959 357 1.05 247 302 94 467 218 40l
Magnesium U 20.0 23u 30.6 605 19.2 1500 21.0 5620 494
Mangancse U 0.400 442 0.61 8.70 0.384 384 0.420 127 0.988
Mecrcury U 0040 0 0.07 U 0.044 [P 0.045 0.0914 013 0.7 015 071 04
Nickel U 0.600 841 0.92 1.11 0.576 2.96 0.631 | 148 159 42.8 209 516 1l
Potassium U 25.0 730 382 215 24.0 521 263 1790 61.7
Selenium U 130 U 1.99 U 125 U 1.37 i 321
Silver U 0.500 I 6 0.77 U 0.480 0] 0.526 ! 123 073 177 i 37 3
Sodium U 100 9470 153 2340 959 4760 105 17200 247
Thallium U 1.80 U 2.75 u 1.73 u 1.89 u 444
Vanadium U 0400 124 0.61 2.77 0.384 7.09 0.420 1R 0.988
Zinc U 310 4.74 21.8 2.97 62.1 3.26 765 124 271 150 410 4t
#TEL/ERL 4 1 4 2
#>PELJERM 3 0 0 7

Table 4. Bulk sediment metal concentrations at the four focus stations (dry weight).



Sample Na Method Blank-111208 NASP -6B-pw NASP-9-pw NASP-11-pw NASP-25-pw NASP-6B

Location Lab Naval ar Station (NAS) N va ar Station (NA Ja alar Stato  (NAS)  Naval ar Station (NAS)  Naval arr Static

Pensaco a sacaola Pen acola Pensacola Pensacc
Result RL Result RL Result R Result RL Result RL Result
Analyte ug/t  pg/L pg/l  uglb pg/L  pall g/l pg/lL g/l poll pg/L
Aluminum U 100 U 100 U 500 U 500 U 100 u
Antimony U 14.0 U 140 J u 140 U 140 u
Arsenic U 17.0 U 17.0 U 70 J 170 U 170 u
B anum U 200 872 200 239 200 344 200 6.49 200 15.1
Berylium U 200 J 200 J 200 U 200 U 200 u
Cadmium U 3.00 U 3.00 U 30 3.00 U 3.00 V]
Calcium U 60.0 93600 60.0 239000 60.0 2/0000 600 35400 60.0 257000
Chromium U 3.00 76.4 3.00 J 3.00 3.00 U 3.00 u
Cobalt U  3.00 u  3.00 J 3.00 U 300 U 3.00 u
Capper U 400 u 400 u 400 U 4.00 U 4.00 u
Iron U 60.0 U 60.0 U 300 J 600 14600 60.0 u
Lead U 100 U 100 U 0.0 v 100 J 100 u
Magnesium U 160 242000 160 824000 800 918000 800 13200 160 880000
Manganese U 200 37.7 200 44 200 390 200 126 2.00 6.76
Mercury U 0.200 U 0200 U 0200 U 0.200 U 0.200 u
Nickel U 500 8§65 500 U 5.00 U 5.00 U 500 u
Potassium U 200 124000 1000 £71000 2000 310000 2000 7190 200 294000
Selenium U 150 U 50 U 150 Uy 150 U 150 u
Siiver U 4.00 U  4.00 U 400 J 4.00 U 400 u
Sodium U 1200 2500000 60000 6320000 120000 7120000 120000 105000 6000 6780000
Thallium U 180 U 180 U 180 U 180 U 18.0 u
Vanadium U 3.00 U 300 U 32 J 3.00 U 3.00 U
Zinc U 6.00 U 300 U 600 J 600 U 6.00 u

Table 5. Metal concentrations in porewater (pw), interface (swi), and discharge (sp) water samples.



Sample No NASP-9-swi NASP-11-swi NAS P-25-swi NASP-25-sp
Location Naval air Station (NAS)  Naval ar Station (NAS Nava air Stat n (NA> Naval arr Staton (NAS)
Pensacola Pensa ola Pensacola Pensacola
Result RL Result RL Resut Rc Result RL
Analyte Mg/l pg/L pg/.  ugl/l pg/l  ugiu Mg/l pgil
Aluminum U 500 U 500 J 500 U 500
Antimony U 140 J 140 J 140 U 140
Arsenic U 170 J 17.0 L 170 J 17.0
Barium 135 200 223 200 179 200 276 200
Berylium U 200 u 200 u 200 Uu 200
Cadmium U 3.00 U 300 J 300 U 3.00
Calcium 256000 600 274000 60.0 266000 60.0 262000 60.0
Chromwum U 3.00 U 300 U 300 U 3.00
Cobalt U 300 U 300 J  3.00 U 3.00
Copper U 4.00 U 4.00 U 4.00 U 400
Iron U 600 U 600 J o000 U 600
Lead U 10.0 U 00 J 100 Uu 100
Magnesium 876000 800 931000 800 882000 800 884000 800
Manganese 549 200 822 200 5560 200 172 2.00
Mercury U 0.200 U 0200 J 0200 U 0200
Nickel U 500 U 500 J 500 15.0 5.00
Potassium 297000 2000 316000 2000 296000 2000 296000 2000
Selenium U 150 Uu 150 J 150 U 150
Silver U 400 U 4.00 J 400 U 4.00
Sodum 6790000 120000 7110000 12000 6840000 120000 6750000 120000
Thallium U 18.0 U 180 J 180 U 180
Vanadium U 3.00 U 3.00 U 300 U 3.00
Zinc U 600 J  6.00 L 600 U 600

Table 5. (cont.)



SAMPLING ID

LABORATORY (D:
SAMPLING DATE:
SAMPLING TIME:
SAMPLE MATRIX

GC/MS Semi-volatiles

Acenaphthene ug/l
Acenaphthylene ug/l
Anthracene ugfl
Benzo(a)anthracene ug/
Benzo(a)pyrene ug/t
Benzo(b)fluoranthene ug/l
Benzo(g,h.i)perylene ug/l
Benzo(k)fluoranthene ug/l
Chrysene ug/l
Dibenzo(a,h)anthracene ug/l
Fluoranthene ug/l
Fluorene ug/i
Indeno(1,2,3-cd)pyrene ugfl
Naphthalene ug/l
Phenanthrene ugfi
Pyrene ug/t

General Chemistry
Dissolved Organic Carbon mg/l

18049
NASP-6B-PW
JA5292-1F
11/6/2008
0:00
Water Filtered

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

158

18049
NASP-6B-PW
JA5292-1
11/6/2008
0:00
Water

0.21
0.21
0.21
0.10
0.10
021
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
021
0.21

NA

ccccccccccoccCcccccc

18050
NASP-9-PW
JA5292-2
11/6/2008
000
Water

021
021
021
0.1

011
0.2

0.21
02

021
0.21
021
01
021
0.21
0.21
021

NA

ccccCccccccceoecccccc

8050
NASP-9-PW
JA5292-2F

1/6/2008
000
Water Fitered

NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

113

18051
NASP-11-PW
JA5292-3F
11/5/2008
0:00
Water Filtered

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

159

18051
NASP-11-PW
JA5292-3
11/5/2008
0:00
Water

0.21
0.21
021
0.10
0.10
0.21
0.21
0.21
0.21
0.21
021
0.21
0.21
0.21
0.21
0.21

NA

cccccccccccccccc

18052
NASP-25-PW
JA5292-4F
11/6/2008
0:00
Water Filtered

NA
NA
NA
NA
NA

NA
NA

NA
NA
NA
NA
NA
NA
NA

50

Table 6. PAH and DOC concentrations in porewater (pw), interface (swt), and discharge (sp) water samples.

18052
NASP-25-PW
JA5292-4
11/6/2008
0:00
Water

0.21
0.21
0.21
0.10
0.10
0.21
0.21
0.21
021
0.21
0.21
0.21
0.21
0.21
0.21
0.21

NA

cccccccccccccccc



SAMPLING 1D

LABORATORY ID
SAMPLING DATE
SAMPLING TIME.
SAMPLE MATRIX

GC/MS Semi-volatiles
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g h i}perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

General Chemistry
Dissolved Organic Carbon

Table 6. (cont.)

ug/l
ug/l
ug/!
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ugh
ug/l
ug/l
ug/l
ug/l

mg/l

18053
NASP-6B-SWI
JA5292-5F
11/6/2008
000
Water Filtered

95

18053
NASP-6B-SWI
JA5292-5
11/6/2008
0:00
Water

0.20
0.20
0.20
0.10
0.10
0.20
0.20
0.20
0.20
0.20
0.20
0.20
020
0.20
0.20
0.20

NA

cCccCcCccccccccccccc

8054
NASP-9 SWi
JA5292 6F
11/6/2008
0'00
Water Filtered

J6

8054
NASP 9 SWi
JA5292 6
1/6/2008

000

Water

020
020
020
010
00
020
020
020
020
0.20
020
020
0.20
020
0.20
020

NA

cccccCccccccCcccocccc

18055
NASP-11-SWi
JA5292-7F
11/5/2008
000
Water Filtered

50

18055
NASP-11-SWI
JA5292-7
11/5/2008
000
Water

0.21
0.21
0.21
0.10
010
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21

NA

ccCccccccCccccccccc

18056
NASP-25-SWI
JA5292-8
11/6/2008
0:00
Water

0.20
0.20
0.20
0.10
0.10
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

NA

cCcCcCccccccccccccc

18056
NASP-25-SWI
JA5292-8F
11/6/2008
0:00
Water Filtered

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

50



SAMPLING ID.

LABORATORY ID
SAMPLING DATE
SAMPLING TIME
SAMPLE MATRIX

GC/MS Semi-volatiles
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

General Chemistry
Dissolved Organic Carbon

Table 6. (cont.)

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/!
ug/l
ug/l
ug/t
ug/!
ug/l
ug/l
ug/l
ug/l

mg/|

18057
NASP-25-SP
JA5292-9F
11/3/2008
0:00
Water Filtered

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

50

18057
NASP-25-SP
JA5292-9
11/3/2008
000
Water

021
0.21
021
0.11
0.1
0.21
0.21
021
0.21
0.21
021
0.21
021
0.21
0.21
021

NA

cCcCcccccccccccccc



Client ID WBLK111208 NASP-6B-PW NASP-9-PW NASP-11-PW NASP-25-PW
Conc RL Conc RL L OnL RL Conc RL Conc. RL
Analyte pg L pgL pgL Ag/L pgL pel. ng/L pg/L pg/L pe/L
p.p-DDE U 0.0200 0.0218 0021 U 0.0211 U 0.0200 U 0.0211
pp'DDD u 00200 0.0507 0.02 C 0.0211 U 0.0200 L 0.0211
pp-DDT U 0.0200 L 0.0211 00078 J 00211 L 0.0200 U 0.0211
Client ID NASP-6B-SWI NASP-9-SWI NASP-75 SW1
Cone RL Cone RL Conc RL
Analvte peg/L pglL ug/l ng/l gl pe/l
p.p-DDE U 0.0200 u 0.0200 U 0.0206
p.p-DDD U 0.0200 U 0.0200 { 00206
pp-DDT u 0.0200 U 0.0200 L 00200

Table 7. Pesticide concentrations

in porewater (pw), interface (swi), and discharge (sp) water samples.



Cooper
Depth Station
NASPS NASP11 NASP25 NASPGB NASPEX NASPGY NASPGZ
4-5¢cm 1.13 1.00 .53 1.31 1.24 077 1.55
3.4cm 1.35 1.08 0.38 1.16 0.93 0.85 NA
2-3cm 1.13 1.23 0.68 1.3 170 1.00 1.24
1-2ecm 0.90 1.46 1.22 1.58 1.70 0.85 1.47
0-1cm 1.28 2.15 122 1.55 1.62 0.93 1.16
lem WC 1.95 1.92 0.99 2.01 193 0.85 1.31
Zinc
Depth Station
NASPS NASP11 NASP25 NASPBB NASP&X NASPGY NASP6Z
4-5¢cm 1.69 4.33 327 357 1.90 1.03 499
3-4cm 2.54 1.34 413 1.27 1.59 1.82 NA
2-3cm 248 16.55 8.57 6.18 3.88 7.93 3.41
1-2¢cm 3.08 3.78 460 5.94 317 .95 2.93
D-1cm 6.62 NA 5.45 1427 4.44 1.82 4.04
lecm WC 431 3.31 14.02 7.77 8.10 Q.87 3.33
Nickel
Depth Station
NASP9 NASP11 NASP25 NASPEB NASPOX NASPEY NASPGZ
4-Hcm 0.32 0.91 1.39 0.63 0.83 0.83 0.73
3-4cm 0.41 0.56 048 0.72 0.75 0.73 NA
2-3cm 0.36 0.71 123 0.81 1.75 0.83 1.00
1-2¢m 0.58 0.66 1.07 Q.76 2.34 0.70 Q.92
0-lem 0.58 1.16 115 0.92 217 0.83 0.92
lcm WC 0.61 1.08 1.07 1.17 217 0.e2 1.00
Lezd
Depth Station
MNASPS NASP11 NASP25 NASPEB NASPBEX NASPGY NASPBEZ
4-5cm 0.05 0.09 0.16 0.03 0.03 Q.03 0.04
3-4cm 0.06 0.06 0.1 0.03 0.03 0.09 NA
2-3cm 0.06 0.10 0.15 0.04 .13 0.03 0.06
1-2¢m 0.08 010 0.21 0.04 .10 0.03 0.07
0-1em 0.21 0.20 0.22 017 0.21 0.03 012
icm WC 0.16 0.12 027 041 0.26 0.03 0.21
Cadmium
Depth Station _
NASPS NASP11 NASP25 NASPGB NASPBEX NASPBY NASPEZ
4-5cm 0.008 0.018 0,016 0.008 0.008 0.008 0.008
3-4cm 0.008 0.008 0.016 Q.008 2,008 ¢.008 NA
2-3cm 0.008 0.024 0.031 0.008 0.087 0.008 0.008
1-2cm 0.008 0.055 0.039 0.008 0.040 0.008 0.008
0-1cm 0.118 0.181 0.055 0.040 0.135 0.008 0.018
icm WC 0.146 0.079 0101 0174 {.182 0.01e 0.048

Table . Bioavailable mctal concentrations at different sediment depths, as measured with
diffusive gradicnts in thin film (DGT) Station NASP 6B is represenied by three replicate
DGTs (X, Y. Z).



Location Lab Lab In Situ In Situ

Unit (Hg/kg ww) (Hg/kg lipid) (Hg/kg ww) (pgrkg lipid)
Exposure
Species Duration Mean SD Mean SD Mean SD Mean SD
L. plumulosus 4 days Control 98.7 286 6763 1959 -
6B 350.2 1296 19392 7177 1553 * 10641 *
9 1054 336 7601 2419 0 * 0 *
11 253 94 1710 636 0 * 0 *
25 4777 3065 29599 18991 1591 * 10902 *
28 days Control ND ND ND ND - - -
6B ND ND ND ND - - - -
9 32 3 341 3,585 3,792 - - - -
11 00 0 0.0 0 - - -
25 147 5 84 492 279 - - -
M mercenaria 4 days Control 0.0 - 0 BDL - BDL -
6B 17.3 15.3 1040 921 BDL - BDL -
9 36.9 43.5 2878 3399 BDL - BDL -
11 0.0 - 0 - BDL - BDL -
25 0.0 - 0 BDL BDL -
28 days Control 17833 154 1783 1544 - - - -
6B 9 16.1 715 1239 - - - -
9 BDL - BDL - - - -
11 BDL - BDL - - - - -
25 BDL - BDL - - - - -

ND=no data due to poor survival of L. plumulosus at day 28

BDL=below method detection limits

Dash indicates measurements not made

*Indicates no standard deviation calculated due to need to combine replicates

ltalics indicate that 28 day exposed L. plumulosus had poor survival and variable upid content therefore, data are suspect

Table 9. Total PAH (EPA 16 priority) tissue concentrations for lab and in situ bioaccumulation exposures with Leptocheirus
plumulosus (marine amphipod) and Mercenaria mercenaria (hard clam).



Species L plumulosus L plumulosus A. bahia A. bahia N arenaceodentata

Location Lab In Situ In Situ In Sttu In Situ
Exposure Type SED SED wWC SWI SED
Endpoint % Survival % Surviva % Survival % Survival Feeding Rate*
Duration Sample ID Mean SD Mean SD Mean SD Mean SD Mean SD
48 hours  Lab Control - - 98 5.0 98 5.0 98 5.0 76 16.7
Travel Control - - 94 6.3 88 96 88 9.6 71 12.2
NASP 9 - 89 111 100 0.0 100 0.0 73 10.1
NASP 25 - - 80 18.0 100 0.0 100 0.0 80 6.2
NASP 6B - - 35 15.8 93 5.8 93 5.8 61 278
NASP 11 - - 90 82 100 0.0 100 0.0 84 71
96 hours Lab Control 92 3.0 98 5.0 98 50 98 5.0 - -
Travel Control NA NA 94 63 88 9.6 88 9.6 - -
NASP 9 92 3.0 81 16.5 98 50 90 8.2 - -
NASP 25 94 53 87 10.4 97 58 93 58 - -
NASP 6B 85 5.0 50 13.2 100 0.0 87 23.1 - -
NASP 11 93 3.0 87 7.6 93 5.0 88 15.0 - -

Bold indicates statistically lower than associated Lab or Travel Control using unegqual vanance t-tests (p<0 05)
SED=surficial sediment; WC=water column; SWl=sediment-water interface
*Number of brine shrimp nauplii consumed In one hour following a 48 hour sediment exposure

Table 10. Results summary of in situ and laboratory toxicity tests conducted at Wetland 64 adjacent to NAS Pensacola.
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generate a wastewater residual from the on-site sediment dewatering operations, but it is anticipated that
this wastewater could be discharged to the wetland from which it was derived after some minimal

treatment (e.g., hydraulic settling of particulates, filtration and/or granular activated carbon).

Short-Term Effectiveness

SED-4 will have some short-term negative impacts to the community because truck traffic may increase
noise levels and present the possibility of spillage. Potential negative short-term impacts to the
surrounding community and environment from fugitive emissions and/or spillage of contaminated
sediment could be minimized through the impiementation of appropriate engineering controls (e.g.,
perimeter air monitoring, spill prevention procedures, etc.). Some shori-term risks could be incurred by
workers from exposure to contaminated sediment during on-site remedial activities. However, the
potential for exposure would be minimized by the implementation of engineering controis, wearing of

appropriate PPE, and compliance with OSHA regulations and site-specific heaith and safety procedures.

SED-4 could be completed in approximately six months and would achieve the RAOs and attain the

sediment PRGs at compietion.

Implementability

SED-4 would be complicated to implement.

The excavation component of this alternative at Wetlands 3, 5A, 15, 18A, and 48 could be performed with
specialized construction equipment, resources, and materials that would be avaitable for this purpose.
Because the excavation would be in wetland areas, dewatering and/or water flow diversion would be
needed in some instances. Existing vegetation would need to be removed and restored after excavation.
Because of the shallow excavation depth and nature of the wetlands, buried utilities may not be affected.
Mats would be required to support excavation equipment. A temporary containment structure would be
required to dewater the sediment to meet disposal requirements for moisture content by the off-site
landfill. Additionally, treatment (e.g., hydraulic settling of particulates, filtration and/or granular activated

carbon) of the water would be required prior to disposal in the wetland from which it was derived.

The dredging component of this alternative at Wetland 64 could be performed with specialized
construction equipment, resources, and materials that would be available for this purpose. Because the
dredging would be in the boat dock area, equipment movement would be quite difficult. A containment

area would be required to dewater the sediment to meet disposal requirement of the off-site landfiii.

TtNUS/TAL-10-131-0390-8.3 4-26 CTO 0030
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Additionally, treatment (e.g., hydraulic settling of particulates, filtration and/or granular activated carbon)

of the water would be required prior to disposal in the wetland from which it was derived.

Non-hazardous waste landfills for the off-site disposal of sediment and cleared vegetation would be

readily available.

The administrative aspects of SED-4 would be moderately difficult to implement. Off-site transportation
and disposal of the excavated sediment and vegetation would require the completion of administrative
procedures, which could readily be accomplished. However, excavation/dredging and reconstruction of a
wetland would require the involvement of the USACE, FDEP, and USEPA to properly permit construction
activities. Special concerns are associated with the hydraulic dredging process to rapidly dewater and
flocculate the sediment and minimize the volume of water requiring treatment. This requires the addition
of polymers to the dredged sediment to flocculate the sediment particles to facilitate settiement at a
storage area or facilitate dewatering using a filter press or sediment bags. Settling basins can be used,
but dewatering using settling basins takes significantly longer than with a filter press or sediment bags
because the sediment must fali through the water column rather than the water being filtered though a
press or the sediment bag. Because of the time associated with the dewatering process, this FS
assumes the use of sediment bags rather than a filter press or settling basin. There is a potential that the
implementation of SED-4 could cause unintended or excessive damage to the existing and surrounding

environments.

Cost

The estimated costs for Alternative SED-4 are as follows.

Wetiand Capital Cost
3 550,000
5A $776,000
15 $882,000
18A $787,000
48 $3,234,000
64 $4,597,000
Total $10,826,000

The above cost figures have been rounded to the nearest $1,000 to reflect the preliminary nature of these

estimates. A detailed breakdown of estimated costs for this alternative is provided in Appendix B.
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4.2.4.3 Sustainability Evaluation Results

Greenhouse Gas Emissions

Wetland 48 has the most GHG emissions at 244 tonnes, due to the amount of material to be excavated

followed by Wetland 64 at 201 tonnes, the second most amount to be excavated.

Criteria Pollutant Emissions

Wetland 48 has the highest emissions for the three criteria poliutants at 0.224 tonnes for NQ,,
0.0508 tonnes for SO, and 0.033 tonnes for PM,, These emissions can largely be attributed to the large
volume of excavation that would need to be accomplished for this alternative. The criteria poilutant
emissions are directly proportional to the amount of soil being excavated for each wetland. The
equipment use sector has the largest amount of emissions for each wetland due to the dozers,

excavators, and loaders that would be used during the remedial activities.

Energy Consumption

it is clear that Consumables is the sector that yields the highest energy use. The ratio of energy use by
sector is analogous to GHG emissions. A limitation in this model is that “soil” or “fili” was not a material
option, so “gravel” had to be used as a soil surrogate. Soil is likely to have lower energy consumption in
its production phase than gravel, thus the energy consumption for Wetlands 3, 5A, 15, 18A, 18B, 48, and
64 is probably less.

Water Usage
Water consumption only occurs in the Equipment Use sector, and is the same for Wetlands 3, 5A, 15,
and 18A, triple the amount for Wetland 48, and double for Wetland 64. Wetiand 48 uses the most water,

due to the large volume of the excavation area.

Cost of Remedy Alternatives

Wetland 64 appears to have the highest cost, but not the highest environmental footprint. However, since
hydraulic dredging is not included in the SiteWise model, Wetland 64 is anticipated to have a higher

environmental footprint than Wetiand 48,

A detailed summary of the sustainability evaluation for this alternative is provided in Appendix C.
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5.0 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES

This section compares the analyses for each of the remedial alternatives presented in Section 4.0 of this
FS. The criteria for comparison are identical to those used for the detailed analysis of individual

alternatives.

51 COMPARISON OF SEDIMENT REMEDIAL ALTERNATIVES BY CRITERIA

The following alternatives for sediment remediation have been developed for all Site 41 Wetlands (3, 5A,
15, 18A, 18B, 48, and 64):

s Alternative SED-1: No Action

s Alternative SED-2: Natural Recovery and Sediment Monitoring

An additional alternative has been included for Wetlands 3, 15, 18A, and 18B:

s Alternative SED-3: LUCs, Natural Recovery, and Sediment Monitoring

An additional alternative has been included for Wetlands 3, 5A, 15, 18A, 48, and 64

s Alternative SED-4: Ex-Situ Treatment — Removal (Excavation or Dredging) and Disposal

51.1 Overall Protection of Health and Environment

Alternative SED-1 would not provide protection of human heaith and the environment. Under the current
land use, there could be unacceptable risks to human health and/or ecological receptors from direct
exposure to contaminated sediment. Because no sediment monitoring would be performed, potential

fluctuations in COC concentrations would not be detected.

Alternative SED-2 would not be immediately protective of human and/or ecological receptors. However,
natural processes could eventually reduce COC concentrations in wetland sediment to the PRGs. Annual
sediment monitoring would provide data to evaluate the rate of natural recovery of each wetland.
Ecological receptors would be protected over time through naturally occurring processes with COC
concentrations greater than PRGs. Alternative SED-3 would be more protective of human heaith for
Wetlands 3, 15, and 18A than Alternative SED-2. LUCs restricting access would be protective of human
heaith by preventing unacceptable risks to workers from direct exposure to contaminated sediment.

Alternative SED-4 would be more protective of human health and the environment for Wetlands 3, 5A, 15,

TtNUS/TAL-10-131-0390-6.3 5-1 CTO 0030



Rev. 1
12/29/10

18A, 48, and 64 than Alternatives SED-2 and SED-3. Removal of sediment that is contaminated above
PRGs would eliminate or reduce the potential for unacceptable human heaith and ecological risks as a

result of exposure to contaminated sediment.

51.2 Compliance with ARARs

Compliance of Alternative SED-1 with location-specific ARARs would be purely incidental. Action-specific

ARARSs are not applicable to this alternative.
Alternatives SED-2 and SED-3 would comply with location- and action-specific ARARs. Alternative
SED-4 would comply with the location-, and action-specific ARARs for Wetlands 3, 5A, 15 18A, 48, and

64.

513 Long-Term Effectiveness and Permanence

Alternative SED-1 would have no long-term effectiveness and permanence because contaminated
sediment would remain on site. Because there would be no LUCs to restrict the disturbance of sediment
within the site boundaries, the potential would also exist for unacceptable risk to develop for human and
ecological receptors. Because there would be no sediment monitoring, potential COC concentration
fluctuations would not be detected. Although COC concentrations will eventually decrease to PRGs

through natural recovery, no sediment monitoring would verify this.

Alternative SED-2 would not provide iong-term effectiveness and permanence until COC concentrations
are reduced to the PRGs through naturally occurring processes; however, sediment monitoring natural
recovery processes that would allow for evaluation of risks over time. Alternative SED-3 would provide
long-term effectiveness and permanence for human health receptors; however, would not provide
long-term effectiveness and permanence to ecoiogical until COC concentrations are reduced to the PRGs
through naturally occurring processes. Restricting access would prevent unacceptable risk from direct

exposure of workers.
Alternative SED-4 would provide long-term effectiveness and permanence. Removal of sediment with

COC concentrations greater than PRGs would effectively and permanently prevent unacceptable risk

from exposure to contaminants and migration of sediment contaminants to surface water.

TtNUS/TAL-10-131-0390-6.3 5-2 CTO 0030
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51.4 Reduction of Toxicity, Mobility, or Volume through Treatment

Alternatives SED-1, SED-2, SED-3, and SED-4 would not reduce the toxicity, mobility, or volume of
contaminants through treatment because no treatment would occur. Some reduction of the toxicity and
volume of COCs is expected to occur through sedimentation, leaching, biodegradation, and other natural
attenuating factors. Alternative SED-4 would reduce the mobility and volume of contaminants through
permanent removal and off-site disposal of the sediment with concentrations greater than the PRGs.
Alternative SED-4 would generate a wastewater residual from the on-site sediment dewatering

operations, but it is anticipated that this wastewater could be discharged after some minimal treatment.

51.5 Short-Term Effectiveness

Because no action would occur, implementation of Alternative SED-1 would not pose any risks to on-site
workers or result in short-term adverse impact to the local community and the environment.
Alternative SED-1 wouid never achieve the RAOs and, although the PRGs are expected to eventually be

achieved through natural recovery, this would not be verified through sediment monitoring.

Some short-term risks could be incurred by workers from exposure to contaminated sediment during on-
site sampling activities in Alternatives SED-2 and SED-3 and during on-site remedial activities in
Alternative SED-4. However, the potential for exposure would be minimized by the wearing of
appropriate PPE and compliance with OSHA regulations and site-specific heaith and safety procedures.
For Alternative SED-4, any potential negative short-term impacts to the surrounding community and
environment from fugitive emissions and/or spillage of contaminated sediment could be minimized
through the implementation of appropriate engineering controls (e.g., perimeter air monitoring, spill

prevention procedures, etc.).

51.6 Implementability

Alternative SED-1 would be the easiest to implement because there would be no activities to implement.

Alternatives SED-2 and SED-3 would be easily implementable. The administration aspects of
Alternatives SED-2 and SED-3 would be relatively simple to implement. If site ownership changed,
appropriate provisions would be incorporated into the property transfer documents to ensure continued
implementation of sediment monitoring for Alternatives SED-2 and SED-3 and land use restrictions for
Alternative SED-3.

Alternative SED-4 would be the most complicated to implement. The excavation component (Wetlands 3,
5A, 15, 18A, and 48) and dredging component (Wetland 64) of Alternative SED-4 could be performed
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with specialized construction equipment, resources, and materials that would be available for this
purpose. Because the excavation component of Alternative SED-4 would be in wetland areas,
dewatering and/or water flow diversion would be needed in some instances. The dredging component for
Wetland 64 would be slightly more difficult than the excavation component for Wetlands 3, 5A, 15, 18A,
and 48, because the removal would be in the boat dock area where equipment movement would be more
challenging. A dewatering area would be required to allow the sediment to drain at Wetland 64. Existing
vegetation would need to be removed and restored after excavation/dredging for Alternative SED-4.
Because of the shallow excavation depth and nature of the wetlands buried utilities may not be affected.

Alternative SED-4 would require mats to support excavation equipment,

Non-hazardous waste landfills for the off-site disposal of the sediment and cleared vegetation would be

readily available.

The administration aspects of Alternative SED-4 would be moderately difficult to implement. The off-site
transportation and disposal of the excavated sediment and vegetation would require the completion of
administrative procedures, which could readily be accomplished. However, to perform
excavation/dredging and reconstruction of a wetland during Alternative SED-4, the involvement of the
USACE, FDEP, and USEPA is required to properly permit construction activities. Special concerns wouid
be associated with the hydraulic dredging process at Wetland 64. Hydraulic dredging would require the
addition of polymers to the dredged sediment for pumping purposes. If the polymers and sediment bags
are not compatible with one another, the sediment bags could ciog and prevent the dewatering process.
Settling basins could be used instead of sediment bags, but dewatering using seitling basins is
significantly longer than with sediment bags because the sediment must fall through the water column
rather than the water being filtered though the sediment bags. Additionally, settling basins would require
the addition of flocculants to help speed up the settlement process. Due to the time associated with the

dewatering process, this FS assumes the use of sediment bags rather than settling basins.

51.7 Cost

The capital and O&M costs and NPW of the sediment alternatives for Wetland 3 are as follows.

Alternative Capital Cost NPW of O&M NPW
SED-1 - e -
SED-2 $9,000 $75,000 $84,000
SED-3 $23,000 $111,000 $134,000
SED-4 $550,000 -
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The capital and O&M costs and NPW of the sediment alternatives for Wetland 5A are as follows.

Alternative Capital Cost NPW of O&M NPW
SED-1 —m - e
SED-2 $9,000 $79,000 $88,000
SED-4 $776,000 -

The capital and O&M costs and NPW of the sediment alternatives for Wetland 15 are as follows.

Alternative Capital Cost NPW of O&M NPW
SED-1
SED-2 $9,000 $79,000 $88,000
SED-3 $23,000 $111,000 $134,000
SED-4 $882,000

The capital and O&M costs and NPW of the sediment aiternatives for Wetland 18A are as follows.

Alternative Capital Cost NPW of O&M NPW
SED-1
SED-2 $9,000 $72,000 $81,000
SED-3 $23,000 $111,000 $134,000
SED-4 $787,000

The capital and O&M costs and NPW of the sediment alternatives for Wetland 18B are as follows.

Alternative Capital Cost NPW of O&M NPW
SED-1 - - -
SED-2 $9,000 $72,000 $81,000
SED-3 $23,000 $111,000 $134,000

The capital and O&M costs and NPW of the sediment alternatives for Wetland 48 are as follows.

Alternative Capital Cost NPW of O&M NPW
SED-1 --n -
SED-2 $9,000 $87,000 $96,000
SED-4 $3,234,000 — —
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The capital and O&M costs and NPW of the sediment alternatives for Wetiand 64 are as foliows.

Alternative Capital Cost NPW of O&M NPW
SED-1 e e -
SED-2 $9,000 $126,000 $135,000
SED-4 $4,597,000 e -

Detailed cost estimates are provided in Appendix B.

5.1.8 Sustainability Evaluation Results

it is apparent that SED-4 will have greater GHG emissions, criteria pollutant emissions, energy
consumption, water usage, and worker risk than any corresponding SED-2 options. Each individual
wetland must be looked at separately, and if SED-2 is capable of accomplishing the PRGs in a timely and
cost effective manner, it will also be in a sustainable manner as well. A detailed summary of the

sustainability evaluation for this alternative is provided in Appendix C.

5.2 SUMMARY OF COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES

Table 5-1 summarizes the comparative analysis of the sediment remedial alternatives.
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Alternative SED-3: LUCs, Natural Recovery, and
Sediment Monitoring (Wetlands 3, 15, 18A, and 18B)

Alternative SED-4: Ex-Situ Treatment - Removal
(Excavation or Dredging) and Disposal (Wetlands 3, 5A,
15, 18A, 48, and 64)

-y Ty -

Would be protective of human heaith by preventing
unacceptable risks to workers from direct exposure to
contaminated sediment at Wetland 18A. Alternative
SED-3 would not be protective of the environment at the
time of implementation. However, protection of
ecological receptors at Wetiands 3 and 15 would occur
over time. Alternative SED-3 would be slightly more
protective than Alternative SED-2 for Wetlands 3, 15,
18A, and 18B.

Would be more protective of human health and the
environment than Alternatives SED-2 and SED-3 for
Wetlands 3, 5A, 15, 18A, 48, and 64. Excavation of
sediment PRGs would eliminate or reduce the potential for
unacceptable human health and/or ecological risks as a
result of exposure to contaminated sediment.

Eventually would comply Would comply
Would comply Would comply
Would comply Would comply

P A

Would provide long-term effectiveness and permanence.
Although no active treatment of contaminated soil would
occur, risks to human health would be controlled.

Would be effective in the long term because the COCs
would be removed from the site and disposed in a suitable
landfill outside the facility, resuiting in residual levels that
would no longer pose an unacceptable risk to recreational
and ecological receptors.

-_ .

Would not reduce the toxicity, mobility, or volume of
contaminants through treatment because no treatment
would occur. Some reduction of the toxicity and volume
of COCs would occur through sedimentation, leaching,
biodegradation, and other natural attenuating factors,
which would be verified through sediment monitoring.

Would not reduce the toxicity, mobility, or volume of
contaminants through treatment because no treatment
would occur. Alternative SED-4, however, would result in
the relocation of contaminated sediment from the wetlands
to a landfill.

[ B

Shori-term risks are not expected to be incurred by
workers from exposure to contaminated sediment during
LUC implementation. Scme shor-term risks could be
incurred by workers from exposure to contaminated
sediment during on site sampling activities. However, the
potential for exposure would be minimized by the wearing
of appropriate PPE, and compliance with OSHA
regulations and site-specific health and safety
procedures.

Some shori-term risks could be incurred by workers from
exposure to contaminated sediment during on-site remedial
activities. However, the potential for exposure would be
minimized by the wearing of appropriate PPE and
compliance with OSHA regulations and site-specific health
and safety procedures. Any potential negative shori-term
impacts to the surrounding community and environment
from fugitive emissions and/or spillage of contaminated
sediment could be minimized through the implementation of
appropriate engineering controls (e.g., perimeter air
monitoring, spill prevention procedures, etc.).

Would be easily implementable. The administration
aspects of would be relatively simple to implement. if site
ownership chanaed. aooronriate bprovisions wnuld he

Excavation equipment considered under this alternative is
typical in the construction industry and readily available
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1

Alternative SED-3: LUCs, Natural Recovery, and
Sediment Monitoring (Wetlands 3, 15, 18A, and 18B)

Alternative SED-4: Ex-Situ Treatment - Removal
{Excavation or Dredging) and Disposal (Wetlands 3, 5A,
15, 18A, 48, and 64)

$92,000
$444,000
$536,000

$10,826,000
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