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EXECUTIVE SUMMARY

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) report for Area of
Concern (AOC) C, Naval Station (NAVSTA) Mayport has been prepared by Tetra Tech NUS, Inc.
(TtNUS) for the United States Navy (Navy) Southern Division, Naval Facilities Engineering Command
(SOUTHNAVFACENGCOM) under the Comprehensive Long-term Environmental Action Navy
(CLEAN) Il Contract Number N62467-94-D-0888 Contract Task Order (CTO) 0094.

AOC C is located near the southeast portion of the Mayport Turning Basin and includes Building 191, the
Shore Intermediate Maintenance Activity (SIMA), and the southern portion of Echo Pier. This report
describes the field investigation and findings of the RFI at AOC C and the risk analyses and findings from

the human health risk assessment (HHRA) and ecological risk assessment (ERA).

Lithologic sampling and borehole geophysical surveys performed at the site during a Navy Environmental
Leadership Program (NELP) technology demonstration by ICON Environmental Services, Inc. (ICON)
identified that the Surficial aquifer beneath Building 191 has three aquifer zones. The shallow or water
table zone (Zone A) consists of the interval from the water table, which is approximately 3 feet (ft) below
land surface (bls) to 33 ft bls; the intermediate zone (Zone B) occurs from approximately 36 to 39 ft bls;
and the deep zone (Zone C) occurs from approximately 43 to 47 ft bls. The groundwater flow direction in
each zone of the Sufficial aquifer is generally northwest toward the Mayport Turning Basin. Some

localized variations are present across AOC C.

The RFI identified the following items for AOC C:

= Two semivolatile organic compounds (SVOCs) [benzo(a)pyrene and dibenz(a,h)anthracene] were
detected in a surface soil sample collected near Building 191 at concentrations that exceed their
respective Florida Department of Environmental Protection (FDEP) Soil Cleanup Target Levels
(SCTLs) for residential and industrial exposure scenarios. Both constituents were detected in sample
MPT-55-SS06-01.

= One inorganic (total cyanide) was detected in the surface water sample collected near Building 191 at
a concentration that exceeds the FDEP Surface Water Cleanup Target Level (SWCTL) as provided in
Chapter 62-302, Florida Administrative Code (FAC). However, the FDEP SWCTL is based on free
cyanide, which is bioavailable. It is unknown if free cyanide is present at levels above regulatory
criteria. Cyanide contamination has not previously been associated with any multimedia samples

collected at Building 191.

03JAX0183 ES-1 CTO 0094
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= Five volatile organic compound (VOCs) (1,1-dichloroethene; 1,2-dichloroethene; tetrachloroethene;
trichloroethene; and vinyl chloride) collected at Building 191, five SVOCs (2-methylnaphthalene,
acenaphthene, carbazole, dibenz(a,h)anthracene, and naphthalene) collected at Echo Pier, and five
inorganics (aluminum, iron, manganese, sodium, and thallium) collected at Building 191, SIMA, and
Echo Pier were detected in the groundwater samples at concentrations that exceed FDEP

Groundwater Cleanup Target Levels (GCTLs).

The HHRA identified the following items for AOC C:

= Non-cancer risk estimates [Hazard Indexs (HIs)] developed for the base worker, the construction
worker, the adult trespasser, and the adolescent trespasser are equal to or less than 1.0, indicating
that adverse noncarcinogenic effects are not anticipated under the conditions considered in the risk
assessiment. The His developed for the hypothetical future resident adult and child exceed 1.0. Hls
developed for individual Chemicals of Potential Concern (COPCs) and target organs do not

exceed 1.0.

» The Incremental Lifetime Cancer Risk (ILCR) estimate for the construction worker (2.5E-07) does not
exceed the United States Environmental Protection Agency (USEPA) target risk range (1E-04 to
1E-06) or the State of Florida cancer risk benchmark (1E-06).

= The ILCR estimates for the base worker (8.6E-06) and trespasser (7.1E-06) exceed the conservative
end of the USEPA target risk range (1E-06). Risk from exposure to benzo(a)pyrene (equivalent) in

surface soil exceeds 1E-06 for both receptors.

= The ILCR estimate for the hypothetical future resident (1.4E-04) exceeds the USEPA target risk
range (1E-04 to 1E-06). Risk from exposure to benzo(a)pyrene (equivalent), Aroclor-1260, and
arsenic in surface soil, and 1,1-dichloroethene; tetrachloroethene; vinyi chloride; carbazole; and aldrin
in groundwater exceeds 1E-06. The Exposure Point Concentration (EPCs) for both tetrachloroethene

and vinyl chloride are below their respective Maximum Contaminant Level (MCLs).
The ERA identified the following items for AOC C:
®  The screening-level ERA concluded that no detected chemical had a Hazard Quotient (HQ) greater

than 1.0 in surface water or sediment, which was the only media determined to be a potential risk to

ecological receptors at AOC C.

03JAX0183 ES-2 CTO 0094
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®  Some inorganics and VOCs were selected as COPCs because no Region IV screening levels were
available. However, a Step 3A analysis suggested that these chemicals were not present in

quantities that could result in unacceptable risks.

®* The industrialized nature of AOC C does not facilitate widespread ecological habitation. No further

ecological risk assessment or ecological risk management appears to be warranted for AOC C.

Based on the sampling results, a gap currently exists in the surface soil sampling data at AOC C.
Benzo(a)pyrene and dibenz(a,h)anthracene were detected above regulatory benchmarks and
benzo(a)pyrene was identified in the HHRA with the ILCR above USEPA target levels in some scenarios.
Therefore, it is recommended that additional delineation be performed to identify the extent of
contamination present in the surface soil surrounding MPT-55-SS06-01. Once completed, a letter report
will be issued presenting the results and recommendations and will be incorporated into the RFI report as

an appendix.
Furthermore, TtINUS recommends a Corrective Measures Study (CMS) to evaluate and recommend a

remedial action to mitigate groundwater contamination at AOC C. At a minimum, the CMS should

evaluate the implementation of natural attenuation of COPCs in groundwater and land use controls.

03JAX0183 ES-3 CTO 0094
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1.0 INTRODUCTION

This RFI Report documents the activities, findings, conclusions, and recommendations of the RFI
conducted at AOC C at NAVSTA Mayport. NAVSTA Mayport is located in northeastern Duval County,

Florida, at the confluence of the St. Johns River and the Atlantic Ocean, as shown on Figure 1-1.

1.1 FACILITY DESCRIPTION AND BACKGROUND

NAVSTA Mayport is located within the corporate limits of the city of Jacksonville, Duval County, Florida,
approximately 12 miles to the northeast of downtown Jacksonville, and adjacent to the town of Mayport
(Figure 1-1). The station complex is located on the northern end of a peninsula bound by the Atlantic
Ocean to the east and the St. Johns River to the north and west. NAVSTA Mayport occupies the entire
northern part of the peninsula except for the town of Mayport, located to the west between the station and
the St. Johns River.

NAVSTA Mayport was commissioned in 1942 on approximately 700 acres of land. The station initially
consisted of a harbor and an airfield located near the mouth of the St. Johns River. The harbor and
airfield were constructed from the dredging and filling of Ribault Bay. The harbor was initially dredged to
a depth of 29 ft below mean sea level (msl) and is referred to as the Mayport Turning Basin. The Mayport

Turning Basin is surrounded on three sides by ship piers.

The original mission of the station included use by patrol craft, target boats, and rescue boats. The
station was placed in caretaker status from 1946 to 1948. In 1948, the station was reopened, and in
1952, an aircraft carrier was assigned to the station. The turning basin was dredged to a depth of 40 ft to
allow aircraft carriers and other large ships to berth at NAVSTA Mayport. Using dredge material to fill

areas south of the turning basin increased the amount of uplands at NAVSTA Mayport.

NAVSTA Mayport provides all necessary support services for the surface fleet and aircraft stationed at or
visiting Mayport. This support includes a division of the Public Works Center, which is headquartered at
Naval Air Station Jacksonville, and provides infrastructure support. Other services include personnel

support, facilities support, and ship and aircraft repair and maintenance.

Industrial operations conducted at NAVSTA Mayport involve intermediate level maintenance for both
ships and aircraft and vehicle maintenance and repair. Any maintenance activities that can be conducted
without putting a ship into dry-dock are considered intermediate. Squadron personnel perform aircraft

maintenance in the hangar buildings.

03JAX0183 1-1 CTO 0094
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Maintenance and repair operations for ships are carried out by three organizations at NAVSTA Mayport:
SIMA, Supervisor of Shipbuilding (SUPSHIP), and Naval Aviation Depot (NADEP). SIMA conducts repair
and maintenance operations onboard ships at the piers and in the SIMA operations building. SUPSHIP is
a contracting organization that contracts out maintenance and repair work. NADEP conducts

maintenance operations on aircraft launching and arresting systems in its own building on the station.

1.2 AOC C DESCRIPTION AND BACKGROUND

AOC C is located in the southeastern portion of the NAVSTA Mayport Turning Basin and includes
Building 191, the SIMA Building (Building 1488), and buildings and facilities around the southern portion
of Echo Pier.

Storage areas at Building 191 are used to support ship and shore services at NAVSTA Mayport by
providing areas to receive, temporarily store, and distribute supplies. The outlying buildings are used to
store warehouse hazardous materials such as solvents and compressed gasses. These buildings or
structures include one Quonset building (Building 2023), an open-sided covered structure with concrete
floor (Building 191-A), and an aluminum-constructed structure (Building 191-C). Quonset Building 264
was previously located on-site and has now been demolished. A site location map is provided in

Figure 1-2 and a site plan is provided in Figure 1-3.

An accident report dated May 4, 1993, documented that approximately 25 to 30 gallons of
tetrachloroethene (a solvent used for dry cleaning) were released from a punctured 55-gallon drum onto
asphalt pavement. The release was located north of Building 191 between Buildings 281 and 191-A and
was reported to have been contained before it could enter a nearby storm water inlet located
approximately 130 ft from the release. ABB Environmental Services, Inc. (ABB-ES) was contracted in
1997 to conduct a groundwater investigation at Building 191 in response to the tetrachloroethene spill.
ICON also participated in this investigation under NELP. The results of this investigation were presented
in the Technical Memorandum, Groundwater Assessment of Tetrachloroethene Release near Building
191 [Harding Lawson Associates (HLA), 1999]. The results of this investigation along with the presence
of vinyl chloride in the groundwater at Echo Pier led to the formation of AOC C as an investigation unit.

The latest Corrective Action Management Plan (CAMP) including AOC C was released in August 1999.

03JAX0183 1-3 CTO 0094



Rev. 1
08/29/03

S:\PRDJECTS\MAYPORT NS\CAO\O198\a189BMD1

AREA OF CONCERN "C"

i

TURNING BASIN

ATLANTIC OCEAN

' \‘ 140m ug )2id
\ tjlpzéilic-e.‘f__-l—_"f_—f -

-]
o LI'!-II

NASTE na

AIA (R IACTSONVLLE § REACHESY

0 700 1400
™ ™ g =

=5
OrYOF X —— =
SRETATON o

APPROXINATE SCALE In FEET

NO- DATE REVISIONS BY | CHKD | APFD REFERENGES DR/l\_Vll_NKBY 6/25D/AOTE &ﬁﬁ%ﬁ" CONTRAGT NO 4265
£ i+
CHECKED BY DATE \‘H,f; ‘:%]j‘tb SITE LOCATION APPROVED BY DATE
wd GRh hk AREA OF CONCERN "C"
COST/SCHED—AREA f} T E% NAVAL STATION MAYPORT APPROVED BY DATE
D e {%jjﬁ MAYPORT, FLORIDA
SCALE &Er% < _.Léj{f DRAWNG NO. REV.
AS NOTED gl FIGURE 1-2 |

FORM CAOD NG. SONV_BH.OWG — REV D — 1/20/98

03JAX0183 1-4 CTO 00094


ClaggettE
Rev. 1
08/29/03


Rev. 1
08/29/03

§: \PROJECTS\MAYPORT NS\ CAD\0198\01995P

1520 : 1542
|
|
3
|
|
I
|
I
I
I
L)
|
|

RETENTION
POND

\

TRANS—|
FORMER

191 J /
— )
09

BUILDING
EXTENSION

E[SI-G—TOWER
v

z —
B
Q 1488 J s S e S e S e S e S s S e
APFROXIMATE BOUNDARY

—
‘f <|< 1 AREA OF CONCERN ”C*
> &
hl I:I - k 2024
Y, J \ J I =)
SUPPLY ST.
0 (T D P =
DI- 1316 1519 I
- >
()]
L____r_l______%_ ) 1 -
o (=
N %
1965
— —— 0 150 300
— ] _:—:—
4'1 4 BASEBALL FIELD SCALE IN FEET [-
- . J | 2N —
Na. DATE REVISIONS BY | CHKD | APPD REFERENCES DRAWN BY DATE CONTRACT NO.
LLK  5/17/01 0199
CHECKED BY  DATE SITE PLAN - AFPROVED BY DATE
AREA OF CONCERN "C
COST/SCHED—AREA U.S. NAVAL STATION APPROVED BY DATE
L MAYPORT, FLORIDA
SCALE DRAWING NO. REV.
AS NOTED FIGURE 1—3 0

FORM CADD NO. SONV_BH.DWE - REV D - 1/20/98

03JAX0183 1-5 CTO 0094


ClaggettE
Rev. 1
08/29/03


Rev. 1
08/29/03

13 REGULATORY SETTING AND BACKGROUND

The USEPA issued RCRA Permit Number H016-118598 and Hazardous and Solid Waste Amendment
(HSWA) Permit Number FL9 170 024 260 to NAVSTA Mayport on March 25, 1988. The permit was
revised and renewed on June 15, 1993 (USEPA, 1993).

A. T. Kearney, Inc. conducted a RCRA facility assessment (RFA) visual site inspection (VSI) for NAVSTA
Mayport on behalf of the USEPA Region IV (A.T. Kearney, 1989). The RFA identified 56 solid waste
management units (SWMUs) and two AOCs at NAVSTA Mayport. Fifteen SWMUs were determined not
to require further action because no release of hazardous substances to the environment had occurred.
Twenty-three SWMUs were determined to require further investigation because hazardous substance
releases to the environment were suspected, but not confirmed. The remaining 18 SWMUs were
determined to require an RF! because hazardous substance releases to the environment were confirmed
and required further characterization to determine the nature and extent of contamination.

Of these 18 SWMUs, 17 were identified in the HSWA permit. The additional SWMU, Building 1600
Blasting Area, was identified during the RFA/VSI and determined to require an RFl. The Navy prepared a
final draft RFI Workplan (C. E. Environmental, 1989) in response to the HSWA permit requirement
addressing the 17 permitted SWMUs. The final draft RFI Workplan was reviewed by applicable
regulatory agencies, and their comments were reviewed by the Navy on May 6, 1991 (USEPA, 1991).
The USEPA reported in their comments on the final RFI Workplan that they would address the remaining
39 SWMUs identified during the RFA/VSI under revised permit conditions at a later date. The final draft
RF! Workplan was revised, the Building 1600 Blasting Area was added to the RFI, and a CAMP was
added.

The CAMP contained in the final RFI Workplan grouped the 56 SWMUs into four groups. Three of these
groups were defined geographically by their proximity to one another and to site features such as
wetlands, rivers, and land use patterns. The fourth group contains SWMUs and AOCs associated with
utility networks and appurtenances that span multi-geographic regions at NAVSTA Mayport.

The CAMP also prioritized the SWMUs according to the perceived relative risks posed by the SWMUs
based on the existing knowledge of the sites and past releases. Group | was the highest priority group of
SWMUs. The Groups Il, lll, and IV were assigned sequentially lower priorities. A revised CAMP was
issued in March 1995 in response to the HSWA permit renewal (ABB-ES, 1995a). The CAMP is revisited
every year to incorporate the latest descriptions of the phased approach, proposed schedule, and

strategy to implement the RCRA Corrective Action Program at NAVSTA Mayport.
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RFI and RFA/Sampling Visit field activities occurred at the Group | SWMUs from January 1992 through
April 1992, at the Group Il SWMUs from December 1992 through February 1993, and at the Group Il
SWMUs from March 1995 through October 1995. Additional investigation activities were performed at the
Group | and Il SWMUs from March 1994 through December 1994. Group IV investigation activities

commenced in July 2000 and are currently ongoing.

The RFI General Information Report (GIR) for NAVSTA Mayport (ABB-ES, 1995b) provides information
relevant to AOC C, including background sampling information and analytical methodology, risk
assessment approach, and the ecological characterization of NAVSTA Mayport. The following is included
in the NAVSTA Mayport GIR:

= Geography, physiography, demographics, climate, regional geology, and hydrogeology.

= Methods and procedures used to conduct the field activities.

= Methodology used to validate analytical data and conduct risk assessments.

= Characterization of station-wide background conditions to include surface soil, subsurface soil,

surface water, sediment, and groundwater.

The information contained in the GIR (ABB-ES, 1995b) is common to all of the NAVSTA Mayport SWMUs
and AOCs, and it will not be repeated in this report.

1.4 PURPOSE

The purpose of the RFI activities at NAVSTA Mayport AOC C is to provide data that will be used to
determine the nature and extent of contamination, potential pathways and receptors of contaminant
migration in groundwater, potential risks to human health and the environment, and to evaluate the need

for corrective action.

1.5 SCOPE

RFI field activities at AOC C took place in a series of field events from September 1999 through
January 2001. Field activities included collecting surface and subsurface soil samples, collecting surface

water and sediment samples, installing groundwater monitoring wells, collecting groundwater samples

from new and existing monitoring wells, and surveying the newly installed monitoring wells.
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1.6 RFI REPORT LAYOUT

This RFI Report is divided into eight chapters. Chapter 1.0 introduces the investigation with basic
background information about NAVSTA Mayport and the RFI process. Chapter 2.0 includes the
discussion of physical characteristics of AOC C, including site geology and hydrogeology. Chapter 3.0
presents a background and a summary of previous investigations. Chapter 4.0 presents a summary of
the RFI investigation and process methodologies. Chapter 5.0 presents the analytical results of
environmental samples collected during the RFI. Chapters 6.0 and 7.0 provide human health and
ecological risk assessments respectively. Chapter 8.0 presents conclusions and recommendations
based on the data interpretation and human health and ecological risk assessments. The need for a

CMS is determined based on these conclusions.
Except as noted in this report, field activities were conducted in accordance with the approved RFI Work

Plan (TtNUS, 1999a) and the TiNUS Comprehensive Quality Assurance Plan Number 980038
(TtNUS, 1999b).
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2.0 PHYSICAL CHARACTERISTICS

A detailed description of the physical characteristics of NAVSTA Mayport is provided in the NAVSTA
Mayport GIR (ABB-ES, 1995b). Information including topography, demography, climate, soil types, and
regional geology and hydrogeology has been presented and will not be repeated in this report. The
following discussion is a summary of geologic and hydrologic data collected at AOC C from current and
past investigations dating from 1993 through 2000.

21 REGIONAL GEOLOGY

Northeast Florida is underlain by two main aquifer systems: the Surficial aquifer system and the Floridan
aquifer system. The Southeasterh Coastal Plain aquifer system underlies the Floridan aquifer system in
portions of northeast Florida. The Surficial aquifer system near NAVSTA Mayport includes sediments of
Holocene to Miocene age. These undifferentiated Surficial deposits extend from land surface to the top
of the Hawthorn Group about 50 ft bls.

The Surficial aquifer system consists of fine-grained sands near the surface interspersed with thin (less
than 1 ft) clay lenses and generally grades to a mixture of sand and coarse shell fragments from 30 to
50 ft bls. The base of the Surficial aquifer system is the intermediate confining unit, which is a sequence

of marine clays and discontinuous limestone stringers.

The Floridan aquifer system is the principal source of groundwater for public drinking water in most of
northern peninsular Florida. In the area of investigation, the system is comprised of (from oldest to
youngest) the Oldsmar Formation, the Avon Park Formation, and the Ocala Limestone. The Hawthorn
Group, which forms the confining zone, unconformably overlies the Floridan aquifer system. At NAVSTA
Mayport, three potable water supply wells are currently producing water from this aquifer system. A
fourth well is inactive. The wells produce water from the Floridan system and are installed to a depth of
approximately 1,000 ft bls in depth. Although two of the wells are located within 1,000 ft of AOC C, it is
not anticipated that impacted groundwater at AOC C could affect these wells or the Floridan aquifer

system.
22 SITE GEOLOGY

Geology data at AOC C was not obtained during this field investigation; therefore, data discussed in this
section relies on information collected during previous field investigations at AOC C and is primarily
limited to the Building 191 area. Site-specific geological information is only available for the upper 50 ft,
which comprises the Surficial aquifer. AOC C geological features below the Surficial aquifer are likely
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similar to regional geological features summarized in Section 2.1 and discussed thoroughly in
Section 1.4.5 of the Mayport GIR (ABB-ES, 1995b).

Lithologic sampling and borehole geophysical surveys were conducted at Building 191 by ICON during an
investigation performed under the Navy Environmental Leadership Program. The results of the
investigation are presented in the Final Contamination Assessment Report, Additional Sampling Using
Innovative Technology/Methodology at the SWMU 15 and Building 191 Area (Icon, 1998). HLA also
summarized the results and interpretations of the ICON study in the report Technical Memorandum,
Groundwater Assessment of Tetrachloroethene Release Near Building 191, Naval Station Mayport
(HLA, 1999). ICON identified three aquifer zones in the Surficial aquifer unit beneath Building 191. The

three zones are summarized as follows:

= The shallow or water table zone of the Sutficial aquifer (Zone A) consists of the interval from the
water table, which occurred from approximately 3 to 5 ft bls to a depth of approximately 33 ft bls,
where a 3-ft thick gray silty clay layer was usually encountered. This clay layer was not apparent in
the northern part of the site near Massey Avenue. The shallow aquifer consists of well-graded (poorly
sorted) quartz sand with some shell fragments. At a depth of approximately 24 ft bls, a 3-inch thick

limestone seam was sporadically encountered.

» The intermediate zone of the Surficial aquifer (Zone B) consists of a permeable zone of gray silty
sand between 36 to 39 ft bls. A greenish-gray sandy clay layer approximately 4-ft thick is
encountered at approximately 39 ft bls forming the lower boundary of Zone B. This aquitard was

discontinuous or missing in the southern portion of Building 191.

= The deep zone of the Surficial aquifer (Zone C) consists of a permeable dark gray silty sand with
some shell fragments from approximately 43 to 47 ft bls. At 47 ft bls, a 2-ft thick dark-gray silty clay
was encountered as the lower boundary of Zone C. This aquitard appears to be continuous across

the Building 191 area and likely represents the top of the Hawthorn Formation.

The ICON and HLA reports provide more extensive geologic data at AOC C and are located in the
Appendix A and B, respectively.

23 SITE HYDROGEOLOGY
The objective of the hydrologic investigations conducted at NAVSTA Mayport was to characterize

variables that influence contaminant fate and transport. Hydrogeologic characterization activities included

the following:
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= Developing potentiometric surface maps of the AOC C area.
= Estimation of groundwater flow direction.

= Estimation of hydraulic conductivity and linear flow velocity.
2.3.1 Tidal Influence

A tidal influence survey was not completed for the AOC C RFI. Tidal influence surveys have been
performed for the Groups |, I, and Il RFIs. Although the surveys provide insight into tidal influence at
NAVSTA Mayport along the St. Johns River, the extent of influence may be different in areas surrounding
the Mayport Turning Basin due to construction materials (i.e., sheet piling, concrete, etc.) to depths
exceeding 40 ft bls. A smaller scale tidal influence survey was completed for a contamination
assessment performed at SIMA [U.S. Army Corps of Engineers (USACE), 1992]. Two wells, MAY-1490-1
(11 ft bis) and MAY-1490-5 (22.96 ft bls), were monitored at 15-minute intervals over a 24-hour period.
Results of the survey indicated a maximum fluctuation of 0.23 ft. The report concluded that the minor
fluctuations did not appear to significantly affect groundwater flow direction.

2.3.2 Hydrogeology

Hydrologic information was obtained in part from the following sources, which are provided as

appendices:

» Final Contamination Assessment Report, Additional Assessment Using Innovative
Technology/Methodology at the SWMU 15 and Building 191 Area, NAVSTA Mayport (ICON, 1998).

= Technical Memorandum, Groundwater Assessment of Tetrachloroethene Release near Building 191,
Naval Station Mayport (HLA, 1999).

» The Solid Waste Management Unit Assessment Report for Tetrachloroethene Release near
Building 191, Naval Station Mayport (ABB-ES, 1996a).

= The Contamination Assessment Report for Naval Station Mayport Building 191 [Environmental
Science and Engineering, Inc. (ESE), 1994].

= The Confirmation Assessment Letter Report for AOC C, Naval Station Mayport (TEINUS, 1999c).

Water levels collected during the confirmation assessment phase of the field investigation indicated that

groundwater flow in the shallow zone varies from the groundwater flow in intermediate and deep zones of
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the Surficial aquifer. Groundwater flow in the shallow zone of the Surficial aquifer is toward the southwest
at Building 191 and west toward the Mayport Turning Basin at SIMA and Echo Pier. Groundwater flow in
the intermediate and deep zones of the Surficial aquifer is generally northwest toward the Mayport

Turning Basin with some localized variation.

Review of groundwater elevations in the nested well set suggests there is limited communication between
the shallow zone and the intermediate and deep zones of the Surficial aquifer. This finding is consistent
with the variations in groundwater flow shown on the shallow, intermediate, and deep potentiometric
surface maps (Figures 2-1, 2-2, and 2-3, respectively). The intermediate and deep zones have greater

hydrogeologic communication.

An average horizontal hydraulic gradient of 0.033, 0.071, and 0.061 foot per foot was calculated for the
shallow, intermediate, and deep zones of the Surficial aquifer, respectively. The average was calculated
using synoptic water level data obtained during a February 2001 water level data collection event. ICON
determined vertical hydraulic gradients during the 1997 field effort. An upward vertical gradient existing in
the northeast portion of the Building 191 area flattens and is negligible at the northwest corner of the site.

A downward vertical hydraulic gradient of 0.032 was observed to the west and south of Building 191.

Aquifer testing was performed by ABB-ES during the 1995 groundwater assessment at Building 191 and
by HLA and ICON during the 1997 expanded groundwater assessment at Building 191. Hydraulic
conductivity values ranging from approximately 1.4 ft per day (ft/day) (MPT-TC-MWO06S) to 20.5 ft/day
(MPT-TC-MW03S), with an average hydraulic conductivity value of 11.3 ft/day, were obtained during the
1995 field event (ABB-ES, 1996b). Hydraulic conductivity values ranging from approximately 1.43 ft/day
(MPT-TC-DPWO09I) to 106.7 ft/day (MPT-TC-MWO08S), with an average hydraulic conductivity value of
approximately 38 ft/day, were obtained during the 1997 field event (HLA, 1999). There have not been
any in-situ hydraulic conductivity measurements performed near Echo Pier or SIMA.

An approximation of horizontal flow velocity of groundwater in the water table zone of the Surficial aquifer
at AOC C is based on the potentiometric surface (hydraulic gradient) of the water table, estimate of
hydraulic conductivities at monitoring well locations, and an estimate of porosity of the saturated
subsurface soil. The horizontal linear velocities were calcuiated from a modified form of Darcy’s equation
and represent the ratio of linear travel distance to travel time between two points (Freeze and
Cherry, 1979). The horizontal linear velocity is expressed as Vp/N, where Vp is the Darcy velocity
(Vo= KI, K = radial hydraulic conductivity, and | = hydraulic gradient) and N, is the effective porosity of the
saturated geologic stratum. An effective porosity of 0.35 was used in the calculations [see
Subsection 3.2.3, Physical Characteristics of Soil, in the NAVSTA Mayport GIR (ABB-ES, 1995b)].
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Based on the values for horizontal linear velocity and assuming no dilution, dispersion, or retardation, a
contaminant in the water table zone of the Surficial aquifer may travel at rates of 16 to 235 ft per year

(ft/yr) and average approximately 130 ft/yr near Building 191 (ABB-ES, 1996b). These rates may be
different for areas near SIMA and Echo Pier.

2.3.3 AOC C Groundwater Model

A groundwater model for the AOC C area is currently under development and will provided as an
addendum to the report upon completion.
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3.0 SITE SPECIFIC INVESTIGATIONS

3.1 SUMMARY OF PREVIOUS INVESTIGATIONS

This chapter summarizes previous investigations applicable to AOC C at NAVSTA Mayport. Previous
investigations included a RCRA groundwater assessment at Building 191 and along the southern portion
of Echo Pier and various petroleum program investigations south of Building 191, west of SIMA, and

along Echo Pier.

3.1.1 RCRA Investigation (Multimedia)

ABB-ES conducted a multimedia assessment of AOC C at NAVSTA Mayport after trichloroethene and
tetrachloroethene were discovered in the groundwater during a petroleum program investigation at
Building 191. Results of this assessment are available in the Solid Waste Management Unit Assessment
Report for Tetrachloroethene Release near Building 191 (ABB-ES, 1996a) and are summarized below.

Four surface soil and four subsurface soil samples were collected from depths of 0 to1 ft bls and 2 to 3 ft
bls, respectively. The samples were collected in grassy areas north of Building 191. Arsenic and
benzo(a)pyrene were the only constituents detected in the surface soil above Florida residential soil
cleanup goals. However, neither was above the Florida industrial soil cleanup goals. There were no

constituents detected in the subsurface soil samples above Florida SCTLs.

Eight groundwater samples were collected using Terraprobe™ direct push technology (DPT) and
analyzed using an on-site mobile laboratory. Tetrachloroethene was detected in three locations and

trichloroethene was detected in two locations above Florida GCTLs.

Two conventional groundwater-monitoring wells were installed using hollow-stem auger technology. The

monitoring wells were installed in the shallow zone of the Surficial aquifer.

Six groundwater samples, four samples from previously installed wells and two samples from newly
installed wells, were collected from the monitoring wells located at Building 191 and analyzed by a
fixed-base laboratory. Constituents detected in the groundwater with concentrations above Florida
GCTLs include arsenic, bromodichloromethane, chloroform, dibromochloromethane, manganese,

tetrachloroethene, and trichloroethene.
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A preliminary risk evaluation concluded that hypothetical residential exposure to benzo(a)pyrene,
aroclor-1260, and arsenic was likely to be within the USEPA acceptable risk management range of 1x10™
to 1x10°. The hypothetical residential exposure is greater than FDEP risk management goal of 1x10°°.
However, the industrial exposure is at the risk management goal. The hypothetical exposure to
groundwater used as drinking water is likely to be above both USEPA'’s risk range and FDEP’s target risk

goal. The estimated HI of nine also suggested a potential non-cancer risk.

Based on the presence of tetrachloroethene and/or trichloroethene, ABB-ES recommended designating
the area as an AOC, performing an assessment to determine the nature and extent of tetrachloroethene
in the groundwater, and performing a human health risk assessment. A copy of the report is provided as

Appendix C.

3.1.2 RCRA Investigation {Groundwater)

HLA subsequently conducted a groundwater assessment of AOC C at NAVSTA Mayport in 1997 and
1998. The purpose of the investigation was to delineate the horizontal and vertical extent of VOCs
detected in the groundwater samples during the ABB-ES investigation.

The investigation was performed as a technology demonstration by ICON under NELP with HLA
providing oversight. The services provided by ICON for the technology demonstration were conventional
and direct-push monitoring well installation, borehole advancement and downhole geophysical surveying,
characterization of aquifer hydraulic properties, and groundwater sampling. ICON documented the
results of the demonstration in the Final Contamination Assessment Report, Additional Assessment Using
Innovative Technology/Methodology at the SWMU 15 and Building 191 Area (ICON, 1998). The
analytical results are documented by HLA in the Technical Memorandum, Groundwater Assessment of
Tetrachloroethene Release near Building 191, Naval Station Mayport (HLA, 1999). The reports are

provided as Appendices A and B in the order they are mentioned above.

Lithologic sampling and borehole geophysical surveys performed at the site identified that the Surficial
aquifer beneath Building 191 has three aquifer zones. An in-depth discussion is provided in Chapter 2.0.

Eleven volatile organic target analytes (1,1-dichloroethane; 1,1-dichloroethene; 1,2-dichloroethene;
cis-1,2-dichloroethene; bromodichloromethane; dibromochloromethane, chloroform; methylene chloride;
tetrachloroethene; trichloroethene; and vinyl chloride) were detected in the groundwater samples
collected in 1995, 1997, and 1998 near Building 191 and Echo Pier.
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Groundwater samples collected from the shallow water table zone contained concentrations of
chloroform, dibromochloromethane, tetrachloroethene, trichloroethene, vinyl chloride, arsenic, iron and

manganese that exceed Florida GCTLs.

Groundwater samples collected from the intermediate zone contained methylene chloride;
1,1-dichloroethane; cis-1,2-dichloroethene; trichloroethene; and vinyl chloride at concentrations that are
at or slightly below Florida GCTLs.

Groundwater samples collected from the deep zone contained methylene chloride, tetrachloroethene, and

trichloroethene at concentrations exceeding Florida GCTLs.

Recommendations in the Technical Memorandum (HLA, 1999) included additional groundwater sampling
from monitoring weiis MPT-TC-MW04S and MPT-TC-MWO05S, a comprehensive survey of the locations
and elevations of the existing monitoring wells, and a groundwater elevation survey for all previously
investigated zones of the aquifer. The Technical Memorandum concluded the source of the vinyl chloride
detected in groundwater samples along Echo Pier had not been determined. The Technical
Memorandum also proposed that the present well locations and well screen placements be evaluated to
determine if the location and extent of the halogenated VOC plume was fully delineated. A copy of the

report is provided as Appendix B.

3.1.3 Petroleum Investigations

Three petroleum investigations have been performed within AOC C. These investigations were performed
in accordance with either the former Florida Department of Environmental Regulation (now FDEP)
Chapter 17-770, FAC or current FDEP Chapter 62-770, FAC. The investigations are summarized below.

3.1.3.1 Building 191

A Contamination Assessment Report (CAR) was prepared by ESE (ESE, 1994) to evaluate the potential
release(s) of diesel fuel from underground fuel lines extending from a 300-gallon aboveground storage
tank (AST) located on the south side of Building 191. The multimedia assessment consisted of surface
and subsurface soil sampling, installing three piezomelers and four monitoring wells, collecting water
levels to determine groundwater flow direction, and collecting groundwater samples for chemical analysis.
Contaminated soil was removed from the site and the groundwater analytical results indicated that the
release of petroleum product did not result in groundwater contamination. Although contamination related
to the release of petroleum product was not evident, tetrachloroethene was detected in a groundwater
sample collected from the background monitoring well MPT-TC-MWO048S, located on the northern side of
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Building 191. The presence of tetrachloroethene prompted a RCRA investigation at Building 191. A copy
of the CAR is provided in Appendix D.

3.1.3.2 SIMA

An underground storage tank investigation was conducted west of the SIMA Building and documented in
the Contamination Assessment Report, Mayport Naval Station, Building 1490, SIMA Shops, (USACE, 1992)
and updated in numerous addendums. Free product was identified in two compliance wells (MPT-1490-1
and MPT-1490-2). Five monitoring wells (MAY-1490-1 through MAY-1490-5) were installed based on
findings from soil and groundwater screening. Groundwater samples collected at the site were analyzed
for total recoverable petroleum hydrocarbons using the Florida Petroleum Range Organics method, VOCs
using USEPA Method SW846-8260 plus methyl tert-butyl ether, and RCRA metals using USEPA Method
SW846-6010B. No detections of FDEP MCLs were reported. A removal and closure action was
performed in June 1997. A No Further Action (NFA) proposal was submitted in Addendum 5 to the
Contamination Assessment Report, Mayport Naval Station, Building 1490-SIMA Shops (USACE, 1999a).
The NFA proposal was approved by the FDEP and documented in the NFA Approval Letter dated
January 10, 2000. The original CAR along with the addendums and approval letter is provided as
Appendix E.

3.1.3.3 Echo Pier

The Monitoring Only Plan Report, Mayport Naval Station, Echo Pier (USACE, 1999b) summarizes the
previous investigations and latest results of the free product monitoring at Echo Pier. A contamination
assessment was conducted in this area after a fuel pipeline leak was discovered in July 1996. Four
monitoring wells (MPT-EP-MWO01S through MPT-EP-MWO04S) were installed in the area and free product
was detected. A Monitoring Only Plan was implemented and is currently ongoing. The monitoring reports

are provided in Appendix F.
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4.0 RFIINVESTIGATION

The RFl investigation was conducted in two phases: the confirmation assessment phase and the RFl field
investigation phase. The following sections describe the technical approach applied to each task during

both phases.

4.1 CONFIRMATION ASSESSMENT

The following tasks were performed during the confirmation assessment at AOC C:

= |dentify existing groundwater data gaps.

» |dentify potential additional source areas.

= Measure the locations and elevations of existing monitoring wells.
= Determine the direction of groundwater flow.

The results of the confirmation assessment, presented in the Confirmation Assessment Letter Report,
AOC C, Naval Station Mayport, (TINUS, 1999c), are summarized below and are provided as Appendix G.

Forty-five monitoring wells in the AOC C area were surveyed for depth to water, total depth, and
top-of-casing elevation on September 22, 1999. Water level measurements were recorded at each well
with an electronic water level measurement probe. The depth to water ranged from 2.34 to 4.75 ft bls.
The top-of-casing elevations were then surveyed relative to the known elevation of monitoring well
MPT-20-MWO03S (ABB-ES, 1996a). These survey results were used to calculate groundwater elevations
above msl. Figures 2-1, 2-2, and 2-3 depict the potentiometric surface for the shallow (0 to 20 ft bls),
intermediate (20 to 35 ft bls), and deep (35 to 50 ft bls) monitoring wells, respectively. According to the
report, groundwater generally flows in a northwesterly direction toward the Mayport Turning Basin in all

three aquifer zones.

Based on these groundwater flow measurements and previous analytical results (HLA, 1999), the
Confirmation Assessment Letter Report (TtNUS, 1999¢) recommended installing 29 additional monitoring
wells at AOC C. Twenty-four monitoring well installed as eight three-well nested clusters located along
the boundaries of AOC C and the remaining five monitoring wells installed in locations to determine
vertical or horizontal migration of the existing contaminant plume. Groundwater elevations and
monitoring well construction details for the newly installed wells at AOC C are provided on Table 4-1. The
table provides information on well installation dates, total depths, top of casing elevations, screened

intervals, well diameters, slot size of the screen, and casing materials.
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Table 4-1
New Monitoring Well Construction Summary
RCRA Facility Investigation, Area of Concern C
Naval Station Mayport
Mayport, Florida
Well Identification Installation g: rﬂlh TO&ZL;;’;S;”Q Sl:tr:;':/:j Di:\::/:elzlter Screen Slot Casing
Number Date (ft bls) (msl) Depth (Inches) (Inches) Material
(ft, bls)
MPT-AC-DPWO01S | 12/14/1999 12 8.92 2-12 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO1I 12/15/1999 30 9.09 25-30 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO01D | 12/20/1999 53 8.84 48-53 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO02S | 12/17/1999 12 7.82 2-12 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO2I 12/20/1999 35 7.83 30-35 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO02D | 12/20/1999 50 8.31 45-50 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO03S | 12/22/1999 13 8.16 3-13 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO03I 12/22/1999 35 8.20 30-35 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO3D | 12/22/1999 47 8.10 42-47 0.75 0.010 Sch 40 PVC
MPT-AC-DPW04S | 12/22/1999 13 7.19 3-13 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO04I 12/22/1999 35 7.21 30-35 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO04D | 12/22/1999 50 7.10 45-50 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO05S | 12/20/1999 13 9.03 3-13 0.75 0.010 Sch 40 PVC
MPT-AC-DPWOS5I 12/20/1999 35 8.96 30-35 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO05D | 12/21/1999 495 8.92 44.5-49.5 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO06S | 12/20/1999 11.5 8.82 1.5-11.5 0.75 0.010 Sch 40 PVC
MPT-AC-DPWOs! 12/21/1999 35 8.82 30-35 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO06D | 12/21/1999 50 8.95 45-50 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO07S | 12/16/1999 13 8.74 3-13 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO7I 12/16/1999 35 8.70 30-35 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO7D | 12/17/1999 50 8.90 45-50 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO08S | 12/17/1999 12 10.23 2-12 0.75 0.010 Sch 40 PVC
MPT-AC-DPWOS8I 12/17/1999 35 10.39 30-35 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO08D | 12/20/1999 43 10.32 38-43 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO9I 12/22/1999 35 8.76 30-35 0.75 0.010 Sch 40 PVC
MPT-AC-DPWO09D | 12/22/1999 53 8.69 48-53 0.75 0.010 Sch 40 PVC
MPT-AC-DPW10I 12/21/1999 35 7.91 30-35 0.75 0.010 Sch 40 PVC
MPT-AC-DPW11l 12/21/1999 35 9.01 30-35 0.75 0.010 Sch 40 PVC
MPT-AC-DWP12| 12/21/1999 35 7.44 30-35 0.75 0.010 Sch 40 PVC
Notes:
Sch = schedule
PVC - polyvinyl chloride
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The Confirmation Assessment Letter Report (TtNUS, 1999¢) also recommended sampling a pre-selected
set of existing monitoring wells to confirm the presence of contamination prior to monitoring well
installation. The monitoring well selection criteria were based on historical concentrations and their

proximity to a potential source area.

4.2 RFI FIELD ACTIVITIES

4.2.1 Surface and Subsurface Soil Sampling

Two surface soil samples (MPT-AC-SS03-01 and MPT-AC-SS04-01) and four subsurface soil samples
(MPT-AC-SU01-05, MPT-AC-SU02-05, MPT-AC-SU03-05, and MPT-AC-SU04-05), shown in Figure 4-1,
were collected in support of the AOC C RFI. Due to the lack of exposed unpaved surface area, and no
other recorded evidence of a surface spill, only two surface soil samples were collected. The
investigation was designed to be a groundwater investigation; therefore, the soil samples were collected
in areas of elevated groundwater contamination to confirm any soil contamination. Previous data
concerning the AOC C site is located in the RFI GIR for NAVSTA Mayport (ABB-ES, 1995b). The
rationale was to identify soil contamination and the potential for contaminant migration into the
groundwater. An additional surface soil sample (MPT-55-SS06-01), originally collected in support of the
Group IV RFI, was included in the AOC C data set. The rationale for including the sample in the AOC C
data was based on the sample being located within the boundaries of AOC C and, therefore, relevant to
the AOC C RFI. Additional surface and subsurface soil sample information from the SWMU Assessment
Report for Building 191 are provided along with the Contamination Assessment Report for Building 191 in
Appendix D. The results of the SWMU Assessment Report for Building 191 indicate one VOC (methylene
chloride), 11 SVOCs [dimethylphthalate; phenanthrene; fluoranthene; pyrene; benzo(a)anthracene;
chrysene; benzo(b)fluoranthene; benzo(k)fluoranthene; benzo(a)pyrene; indeno(1,2,3-cd)pyrene; and
benzo(g,h,i)perylene], one polychlorinated biphenyl (PCB) (aroclor-1260), and fifteen inorganic target
analytes (arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, mercury, nickel, selenium,

tin, vanadium, zinc, and cyanide) were detected in samples collected from the Building 191 area.

In the SWMU Assessment Report, Building 191, no VOCs or pesticides were detected in the surface soil
samples at concentrations that exceed the benchmark values. One SVOC [benzo(a)pyrene], one PCB
(aroclor-1260), and one inorganic (arsenic) were delecled in surface soil samples at concentrations that
exceeded the residential benchmark values, which are based on values for a lifetime excess cancer risk
of 1x10°.
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The samples were analyzed for target analytes using the following parameters: Appendix IX VOCs using

USEPA Method SW846-8260B, Appendix IX SVOCs using USEPA Method SW846-8270, Appendix IX

organochlorine pesticides using USEPA Method SW846-8141, Appendix IX organochlorine herbicides

using USEPA Method SW846-8151, Appendix IX PCBs using USEPA Method SW846-8082, target

analyte list (TAL) metals using USEPA Method SW846-6010B, and cyanide using USEPA Method

SW846-9010B. The target analytes were selected from the Groundwater Monitoring List contained in

40 Code of Federal Regulations (CFR) 264, Appendix 1X, and the USEPA’s Target Compound List (TCL)
and TAL.

422 Surface Water and Sediment Sampling

One surface water and one sediment sample (MPT-AC-SW01-01 and MPT-AC-SDO01-01, respectively),
shown in Figure 4-1, were collected from AOC C. The surface water and sediment samples were
collected at the recommendation of TINUS personnel during the ERA site inspection.

The samples were analyzed for target analytes using the following parameters: Appendix IX VOCs using
USEPA Method SW846-8260B, Appendix IX SVOCs using USEPA Method SW846-8270, Appendix IX
organochlorine pesticides using USEPA Method SW846-8141, Appendix IX organochlorine herbicides
using USEPA Method SW846-8151, Appendix IX PCBs using USEPA Method SW846-8082, TAL metals
using USEPA Method SW846-6010B, and cyanide using USEPA Method SW846-9010B. The target
analytes were selected from the Groundwater Monitoring List contained in 40 CFR 264, Appendix IX, and
the USEPA’s TCL and TAL.

423 Phase | Groundwater Sampling

The first phase of groundwater sampling took place between November 30 and December 7, 1999.
Seventeen existing monitoring wells were sampled to confirm the presence of contaminants in
pre-selected existing monitoring wells as recommended in the Confirmation Assessment Letter Report
(TtNUS, 1999c). The report is provided as Appendix G.

The samples were analyzed for the following parameters: Appendix IX VOCs (USEPA Method
SW846-8260B), Appendix IX SVOCs (USEPA Method SW846-8270), Appendix IX organochlorine
pesticides (USEPA Method SW846-8141), Appendix IX organochlorine herbicides (USEPA Method
SW846-8151), Appendix IX PCBs (USEPA Method SW846-8082), TAL metals (USEPA Method
SW846-6010B), and cyanide (USEPA Method SW846-9010B). The target analytes were selected from
the Groundwater Monitoring List contained in 40 CFR 264, Appendix IX and the USEPA’s TCL and TAL.
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4.2.4 Monitoring Well Installation

Twenty-nine new monitoring wells, designated with the “AC” identifier and shown in Figure 4-2, were
installed at AOC C from December 12 through December 20, 1999. Twenty-four of these monitoring
wells consist of eight sets of 3-well nested clusters including one shallow well (0 to 15 ft bls), one
intermediate well (30 to 35 ft bls), and one deep well (45 to 50 ft bls) each. Two clusters were installed
along AOC C’s southern boundary with the Golf Course. One cluster was installed to the west of
Building 191, on the western side of the newly installed retention pond. Two clusters were installed to the
east of SIMA, and one cluster was installed to the north of SIMA. One cluster was installed along the
portion of the pier that borders Massey Avenue, and one cluster was installed along the northern portion

of Echo Pier.

The remaining five monitoring wells were installed to determine and/or confirm the vertical or horizontal
migration of the existing contaminant plume. Two monitoring wells, one intermediate and one deep, were
installed to the northwest of existing wells MPT-TC-DPWO02D and DD. The remaining three wells were
intermediate wells installed in the Echo Pier area to determine if vertical migration of vinyl chloride had
occurred. Figure 4-3 presents typical shallow DPT monitoring well construction, and Figure 4-4 presents

typical intermediate and deep monitoring well construction.

Lithologic data (soil boring logs and monitoring well logs) collected during the initial groundwater
assessment (HLA, 1999) were evaluated for pertinent geologic information before monitoring well
installation. The monitoring wells were installed using DPT methods. The shallow wells were completed
to depths of up to 15 ft bls as determined from the water and lithologic data gathered during the
confirmation assessment and previous investigations. The shallow monitoring wells were installed where
the screens bracketed the water table. The shallow wells were constructed using 0.75-inch inner
diameter (ID), Schedule 40 PVC, flush-threaded casing with 10 ft of 0.01-inch, factory-slotted,
pre-packed, PVC screen. Once the well was in place, the annulus of the boring was back filled with
clean, 20/30, silica sand from the bottom of the borehole to 2 ft above the top of the screen. A 2-ft seal of
fine sand (30/65) was then installed on top of the filter pack. The remainder of the annulus was back

filled with cement/bentonite grout.
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The intermediate wells were installed to approximately 35 ft bls and the deep wells were installed to

approximately 50 ft bls. The intermediate and deep wells were constructed using 2-inch ID, Schedule 40

PVC, flush-threaded casing with 5 ft of 0.01-inch, factory-slotted, pre-packed PVC screen. Once the

screen and riser pipe were in place, the annulus of the boring was back filled with clean, 20/30, silica

sand from the bottom of the borehole to 2 ft above the top of the screen. A 2-ft seal of fine sand (30/65)

was then installed on top of the filter pack. The remainder of the annulus was back filled with
cement/bentonite grout.

Each monitoring well surface completion was flush mount. The riser pipe was cut to approximately
3 inches bls using an inside pipe cutter, and a v-notch was cut into the north edge of the top-of-casing for
surveying purposes. A 4-inch ID PVC casing 2-4 ft in length was installed around each riser to
incorporate a water tight expansion cap. An 8-inch diameter protective steel casing with sealing gasket
was then flush-mount installed around each monitoring well. The flush mounted casings were completed
1-inch above existing grade and the apron tapered to be flush with existing grade at the edges such that
water would run off the apron. A 2-ft by 2-ft (saw-cut, saw-scored and jack hammered hole) by 6-inch

thick concrete apron was constructed around each flush-mount monitoring well.

4.25 Monitoring Well Development

Monitoring wells were developed using peristaltic pumps no sooner than 24 hours after installation until
the following criteria were achieved:

= Stabilization of temperature, pH, and electrical conductivity had occurred.
= Turbidity remained within a five Nephelometric Turbidity Unit range for two consecutive readings.
= A minimum of three well volumes was removed from the monitoring well.

=  Accumulated sediment was removed from the well.

4.2.6 Phase Il Groundwater Sampling

The second phase of groundwater sampling was conducted from January 6 through January 14, 2000.
Groundwater samples were collected using low-flow purge techniques from all newly installed monitoring
wells and analyzed for the following parameters: Appendix IX VOCs using USEPA Method
SW846-8260B, Appendix IX SVOCs using USEPA Method SW846-8270, Appendix IX organochlorine
pesticides using USEPA Method SW846-8141, Appendix IX organochlorine herbicides using USEPA
Method SW846-8151, Appendix IX PCBs using USEPA Method SW846-8082, TAL metals using USEPA
Method SW846-6010B, and cyanide using USEPA Method SW846-9010B.

03JAX0183 4-10 CTO 0094



Rev. 1

08/29/03

Twenty-four of the 29 groundwater samples were also analyzed in the field for the following natural

attenuation parameters: dissolved oxygen (CHEMetrics), alkalinity (HACH® digital titrator), carbon dioxide

(HACH digital titrator), sulfide (DR-850), nitrite (DR-850), nitrate (DR-850), manganese (DR-850), ferrous

iron (DR-850), and hydrogen sulfide (HS-C). Groundwater samples were sent to a fixed-base laboratory

for analysis of the following natural attenuation parameters: methane (USEPA Method 3810) and

sulfate/nitrate/nitrite (USEPA Method 9056). These data were collected in order to obtain baseline
natural attenuation data for AOC C.

4.2.7 Quality Assurance /Quality Control (QA/QC) Samples

All environmental sampling was performed in accordance with procedures outlined in the TtNUS work

plan. QA/QC samples including equipment blanks, trip blanks, and field duplicates were collected.

4.2.8 Investigation Derived Waste (IDW) Management

IDW generated during the confirmation assessment and RFI field activities was managed in accordance
with the practices and procedures previously taken by the CLEAN | contractor as described in the Draft
RFI Work Plan, Addendum 1, Investigation-Derived Waste Management Plan (ABB-ES, 1992). All IDW
generated during RFI field activities was stored on site until analysis of the media had been reviewed.
The NAVSTA Mayport environmental coordinator then made an appropriate decision for disposal.

4,29 National Geodetic Vertical Datum Survey Locations

A certified land surveyor measured the locations of all newly installed monitoring wells and select
pre-existing monitoring wells. The elevations of all monitoring wells were surveyed at the water level
measuring reference point on the top of the well casing and on the undisturbed ground surface adjacent
to the well pad. Elevations and horizontal locations were recorded to the nearest hundredth of a foot.
Each point was measured from a reference location tied to the Florida State Plane Coordinate System.
An X-Y coordinate system was used to identify locations, with the X coordinate as the east-west axis and
the Y coordinate as the north—south axis. Existing installation benchmarks and two newly installed

control points served as the horizontal and vertical datum for the survey.
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5.0 NATURE AND EXTENT

This section summarizes and evaluates the nature and extent of contamination and the impact to surface

and subsurface soil, groundwater, surface water, and sediment at AOC C.

The quality of the chemical analytical data collected during the AOC C investigation has been
documented. The analytical data validation process was completed for all laboratory data packages in
accordance with the USEPA Functional Guidelines for Organic Data Validation (USEPA, 1994a), and the
USEPA Functional Guidelines for Inorganic Data Validation (USEPA, 1994b). The data set compiled
using these guidelines, is considered acceptable for use in this RFI and to support a CMS. The validated

laboratory data packages are presented in Appendix H.

Sources of contamination are discussed in Section 5.1. Section 5.2 presents a summary of the
background screening program for NAVSTA Mayport (ABB-ES, 1995b). In Section 5.3, the nature and
distribution of contamination throughout AOC C are presented and evaluated against background
screening values (BSVs) and appropriate regulatory benchmark values. Within the media discussion,
analytical fractions are discussed in the following order: VOCs, SVOCs, inorganics, PCBs, pesticides, and
herbicides. Following the evaluation of each analytical fraction for a particular medium, a summary of

relevant results and findings is presented.

5.1 SOURCES OF CONTAMINATION
5.1.1 Building 191

Building 191 is located on the southwest corner of Massey Avenue and Supply Street approximately
300 ft south of Echo Pier. The building is used to centralize, warehouse, and ship various supplies.
Outlying buildings located within the fenced perimeter of Building 190 include Buildings 190-A, 190-C,
2023, and 2028. The outlying buildings are used to store hazardous materials such as solvents and

compressed gasses.

Potential sources of contamination include petroleum product line failures and historical releases of
chemicals (i.e., solvents, etc.) stored on-site and migration of contaminants from a landfill located beneath

the western half of Building 191.
A diesel fuel spill from a product line failure was discovered in February 1994. The underground product

line was an appurtenance of a 300-gallon diesel fuel AST located on the south side of Building 191.

Approximately 170 gallons of diesel fuel were estimated to have been released to the surrounding area.
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An assessment documented in the CAR, dated August 1994, was completed by ESE. Two areas of soil
contamination were excavated and four monitoring wells (two source, one downgradient, and one
upgradient) were installed. Groundwater impact attributable to the line failure was not evident; however,
tetrachloroethene was detected in the upgradient (background) well which prompted the current RCRA

investigation at AOC C. A copy of the CAR is provided in Appendix D.

A documented tetrachloroethene release occurred at Building 191 on May 3, 1993. An ensuing
assessment of the spill area did not indicate that impact to the surrounding area had occurred as a result
of the spill. The spill occurred on asphalt and was immediately contained and remediated. Subsequent
samples of asphalt, limerock, and soil samples were collected in the spill area with the analytical results
indicating no adverse environmental impact. Therefore, due to absence of an obvious source area(s),
TiINUS identified the landfill as a suspected source of tetrachloroethene in the groundwater at

Building 191. A copy of the release report is provided in Appendix I.

5.1.2 Shore Intermediate Maintenance Activity

SIMA is located on the northwest corner of Massey Avenue and Supply Street east and adjacent to
Echo Pier. SIMA operations include maintenance and repair support for ships berthed at NAVSTA
Mayport.

A petroleum investigation described in Section 3.0 of this report was performed at SIMA beginning in
1992. NFA status was given in 1997. The original CAR and addendums with the NFA approval letter is
provided in Appendix E.

5.1.3 Echo Pier

Echo Pier is located in the southeastern section of the Mayport Turning Basin adjacent and west of SIMA
and north of Building 191. Ships berthed at Echo Pier undergo mechanical, electrical, and minor
structural maintenance and repair.

Potential sources of contamination at Echo Pier include petroleum product line failures. Other potential
sources include line failures from the oily waste collection system (SWMU 47) and the sanitary sewer

system (SWMU 53).

A petroleum investigation, described in Section 3.0 of this report, is currently ongoing at Echo Pier.
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5.2 BACKGROUND SCREENING CONCENTRATIONS

Constituents detected during the RFI investigation were compared to BSVs obtained during previous
background and site investigations. The background characterization consisted of surface and
subsurface soil, surface water, sediment, and groundwater sampling from areas outside of SWMUs and
industrialized areas within the NAVSTA Mayport boundary. The background data is presented in
Section 2.0 of the NAVSTA Mayport GIR (ABB-ES, 1995b). The BSVs were revisited based on USEPA
Region IV guidelines and republished in a technical memorandum (Appendix J). The final approved
Background Screening Letter Report will be incorporated into the Mayport GIR.

5.3 CONTAMINATION ASSESSMENT

To further define the horizontal and vertical extent of any groundwater contamination, TtNUS installed
29 additional monitoring wells across AOC C as described previously. Environmental samples collected
at AOC C included two surface and four subsurface soil samples, one surface water, one sediment, and
46 groundwater samples. Figure 4-2 presents the monitoring well and sampling locations at AOC C.

For the purposes of the following discussion, AOC C has been divided into three logical units:
Building 191, Echo Pier, and SIMA. The results for each unit are discussed below.

5.3.1 Building 191

Eleven monitoring wells were installed near Building 191. Three monitoring wells were screened at or
above 15 ft bls, four were screened at approximately 30 to 35 ft bls, and four were screened at
approximately 45 to 50 ft bls. Groundwater samples from these monitoring wells and an additional
14 monitoring wells were collected in support of the RFIl. Other environmental samples collected at
Building 191 include two surface and four subsurface soil samples, one surface water sample, and one
sediment sample. A surface soil sample was also collected near Building 191 in support of the
concurrent Group IV RFI and is discussed below. The surface and subsurface soil, surface water, and
sediment sampling locations at Building 191 are presented in Figure 4-1. The groundwater sample

locations at Building 191 are presented in Figure 4-2.
5.3.1.1 Surface Soil Assessment

Three surface soil samples (MPT-AC-SS03-01, MPT-AC-SS04-01, and MPT-55-SS06-01), shown in

Figure 4-1, were collected from Building 191. Target analytes detected in the surface soil at Building 191
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consisted of SVOCs, PCBs, pesticides, and inorganics. There were no VOCs or herbicides detected in

the surface soil samples collected at Building 191.

5.3.1.1.1 Semivolatiles in the Surface Soil at Building 191

There were 13 SVOCs detected in the surface soil samples collected at Building 191. Five SVOCs were
detected above FDEP SCTL residential criteria and two were detected above FDEP SCTL industrial
criteria. None of the results exceeded the FDEP SCTL leaching values. All results exceeding regulatory
criteria were detected in surface soil sample MPT-55-SS06-01.

Benzo(a)anthracene [2.6 milligrams per kilogram (mg/kg)]; benzo(a)pyrene (3.5 mg/kg);
benzo(b)fluoranthene (5.7 mg/kg); dibenzo(a,h)anthracene (0.73 mg/kg); and indeno(1,2,3-cd)pyrene
(2.6 mg/kg) were detected at concentrations exceeding FDEP SCTL residential criteria, USEPA
Region IX Preliminary Remediation Goal (PRG) residential criteria, and USEPA Region IX PRG industrial
criteria. Benzo(a)pyrene and dibenzo(a,h)anthracene were the only two analytes that exceeded their
respective FDEP SCTL industrial criteria. Table 5-1 presents a summary of SVOC results in surface soil

and provides comparisons to benchmark values.

5.3.1.1.2 Inorganics in the Surface Soil at Building 191

Twelve inorganics were detected in the surface soil samples collected at Building 191. Three inorganics

(barium, chromium, and zinc) were detected at concentrations that exceed background-screening values.

Ten target analytes (aluminum, antimony, calcium, cobalt, iron, magnesium, manganese, mercury,
potassium, and sodium) detected in the samples collected at Building 191 were not detected in the
background surface soil samples (ABB-ES, 1995b). There were no inorganic analytes detected in the
surface soil at concentrations exceeding regulatory benchmark values. Table 5-1 presents the inorganic

analytical results for surface soil at Building 191.

5.3.1.1.3 PCBs in the Surface Soil at Building 191

Arochlor-1260, detected in sample MPT-55-SU06-01 at 0.8 mg/kg, was the only PCB detected in the
surface soil samples collecled at Building 191. The FDEP SCTL was developed for total PCBs and not
for individual PCBs. The result for sample MPT-55-SU06-01 exceeds the FDEP SCTL residential
criterion (0.5 mg/kg), but is below the FDEP SCTL industrial criterion (2.1 mg/kg). The result is also
below the FDEP SCTL leaching criterion of 17 mg/kg. The result for sample MPT-55-SU06-01 exceeds
the USEPA Region IX PRG residential criterion (0.22 mg/kg), but is below the USEPA Region IX PRG

industrial criterion (1.0 mg/kg).
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Table 5-1
Summary of Analytes Detected in Surface Soil, Building 191

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport
Mayport, Florida

FDEP FDEP FDEP USEPA USEPA
Analyte SCTL SCTL SCTL Region IX | Region IX MPT-AC-SS03-01 | MPT-AC-SS04-01 | MPT-55-SS06-01

Res' Ind' Leaching1 PRG PRG Aug-00 Aug-00 Aug-00
Semivolatiles (mg/kq) (USEPA Method SW-846 8270C
Anthracene 18,000 260,000 2,500 3,700 38,000 <0.36 <0.35 0.16J
Benzo(a)anthracene 1.4 5 3.2 0.62 2.9 <0.36 <0.35 2.6
Benzo(a)pyrene 0.1 0.5 8 062 0.29 <0.36 <0.35 3.5
Benzo(b)fluoranthene 1.4 48 10 062 2.9 <0.36 <0.35 5.7
Benzo(g,h,i)perylene 2,300 41,000 32,000 - -- <0.36 <0.35 2.7
Benzo(k)flouranthene 15 52 25 6.2 29 <0.36 <0.35 2.2
Carbazole 53 190 0.6 - - <0.36 <0.35 0.29J
Chrysene 140 450 77 62 290 <0.36 <0.35 3.9
Dibenzo(a,h)anthracene 0.1 0.5 30 0.062 0.29 <0.36 <0.35 0.73
Fluoranthene 2,900 48,000 1,200 2,900 30,000 <0.36 <0.35 5.6
Indeno(1,2,3-cd)pyrene 1.5 5 28 0.62 2.9 <0.36 <0.35 2.6
Phenanthrene 2,000 30,000 250 - - <0.36 <0.35 1.4
Pyrene 2,200 3,700 880 2,300 54,000 <0.36 < 0.35 4.0

See notes at end of table.
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Table 5-1 (continued)
Summary of Analytes Detected in Surface Soil, Building 191

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport
Mayport, Florida

FDEP FDEP FDEP USEPA USEPA
Analyte BSV? SCTL SCTL SCTL Region IX | Region IX MPT-AC-SS03-01 | MPT-AC-SS04-01 | MPT-55-SS06-01

Res' Ind> | Leachin PRG PRG Aug-00 Aug-00 Aug-00
Inorganics (mg/kq) (USEPA Method SW-846 6010B
Aluminum - 72,000 - - 76,000 100,000 436J 698J 978J
Antimony -- 26 245 5 31 820 <0.34 <0.33 2.7
Arsenic 0.9 0.8 3.7 29 0.39 2.7 0.49 0.56 1.1
Barium 7.2 110 87,000 1,600 5,400 100,000 4.7 6.5 10.1
Cadmium 2 75 1,300 8 37 810 < 0.05 <0.07 0.58
Calcium -- -- -- - -- -- 57,300 12,900 25,300
Chromium 3.4 210 420 38 30 64 2.2J 2.7 5.3
Cobalt - 4,700 110,000 - 4,700 100,000 <0.23 <0.22 0.54
Copper 2.2 110 76,000 - 2,900 760,000 <0.38 30.3J
Iron -- 23,000 480,000 -- 23,000 100,000 668 1,020 4,510
Lead 2.8 400 920 -- 0.0061 0.088 0.62J 1.3 89.6
Magnesium -- -- - -- -- -- 408 146 485
Manganese - 1,600 22,000 - 18,000 32,000 18.2 8.5 25.7
Mercury -- 3.4 26 2.1 23 610 < 0.02 < 0.02 0.05
Potassium -- - -- -- -- -- < 67.7 <55.5 36.3
Sodium -- - -- -- -- -- 506 <26.2 <78.9
Vanadium 3.2 15 7,400 980 550 14,000 1.9J 1.5 9.6
Zinc 4.8 23,000 560,000 6,000 23,000 100,000 3.2J 4.9 139J
Notes:
'FDEP SCTLs, Chapter 62-777, FAC
2USEPA Region IX PRGs
"Recalculation of Background Screening Values (SBVs), NAVSTA Mayport, Florida, TtNUS, 2001 Res - Residential Ind - Industrial

Bold results exceed FDEP SCTL for a residential scenario; bold and underlined exceed the FDEP SCTL for an industrial scenario.

J indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method deiection limit .

Res = Residential
Ind = Industrial
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5.3.1.1.4 Pesticides in the Surface Soil at Building 191

4,4-Dichlorodiphenyldichloroethylene (DDE), detected in sample MPT-SS-SU06-01 at 0.014 mg/kg, was
the only pesticide detected in the surface soil samples collected from Building 191. 4,4-DDE was not

detected above benchmark values.

5.3.1.1.5 Interprectation of Surface Soil Data for Building 191

Five SVOCs [benzo(a)anthracene; benzo(a)pyrene; benzo(b)fluoranthene; dibenzo(a,h)anthracene; and
indeno(1,2,3-cd)pyrene] and one PCB (Arochlor-1260) were detected in the surface soil samples at
concentrations that exceed FDEP SCTLs. All of the constituents detected above FDEP SCTLs originated
from surface soil sample MPT-55-SS06-01, which was collected in a storm sewer drainage ditch

originating from Building 191.

Semivolatiles

Benzo(a)anthracene; benzo(a)pyrene; benzo(b)fluoranthene; dibenzo(a,h)anthracene; and
indeno(1,2,3-cd)pyrene were detected at concentrations exceeding FDEP SCTL residential values. Of
these constituents, benzo(a)pyrene and dibenzo(a,h)anthracene were the only two analytes that
exceeded their respective FDEP SCTL industrial criteria. These constituents are a result of discharge or

runoff from the paved areas at Building 191.

PCBs

Arochlor-1260 was detected in the surface soil samples collected from Building 191. Arochlor-1260
exceeded the residential FDEP SCTL; however, did not exceed the industrial FDEP SCTL for PCBs.
PCBs have been used widely as coolants and lubricants in transformers, capacitors, and other electrical
equipment. Products containing PCBs include old fluorescent lighting fixtures, electrical appliances
containing PCB capacitors, old microscope oil, and hydraulic fluids. There is no record of PCB containing

materials being stored at Building 191.

5.3.1.2 Subsurface Soil Assessment

Four subsurface soil samples (MPT-AC-SU01-05, MPT-AC-SU02-05, MPT-AC-SU03-05, and
MPT-AC-SU04-05) shown in Figure 4-1, were collected at Building 191. Target analytes detected in the

subsurface soil samples at Building 191 included inorganics and pesticides. There were no VOCs,
SVOCs, PCBs, or herbicides detected in the subsurface soil samples collected at Building 191.
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5.3.1.21 Inorganics in the Subsurface Soil at Building 191

Sixteen inorganics were detected in the four subsurface soil samples collected at Building 191. Only zinc
was detected in the subsurface soil samples at concentrations that exceed BSVs. Eight target analytes
detected in the samples collected at Building 191 were not detected in the background surface soll
samples (ABB-ES, 1995b). No inorganic analytes were detected in the subsurface soil samples at
concentrations that exceed regulatory benchmark values. Table 5-2 presents thc inorganic analytical

results for subsurface soil at Building 191.

5.3.1.2.2 Pesticides in the Subsurface Soil at Building 191

Two pesticides [4,4-DDE and 4,4-dichlorodiphenyltrichloroethane (DDT)] were detected in the subsurface
soil samples collected at Building 191. No pesticides were detected in the subsurface soil samples at
concentrations that exceed regulatory benchmark values. Table 5-2 presents the pesticide analytical

results for subsurface soil at Building 191.

5.3.1.2.3 Interpretation of the Subsurface Soil Data for Building 191

There were no target analytes detected in the subsurface soil samples collected at Building 191 in
concentrations that exceed FDEP SCTLs.

5.3.1.3 Sediment Assessment

One sediment sample (MPT-AC-SD01-01), shown in Figure 4-1, was collected from Building 191. Target
analytes detected in the sediment samples at Building 191 include VOCs and inorganics. SVOCs, PCBs,
pesticides, and herbicides were not detected in the sediment samples collected at Building 191. There
were no analytes detected above benchmark comparison values in the sediment sample collected at
Building 191. Table 5-3 presents the analytical results for sediment at Building 191.

5.3.1.3.1 Interpretation of Sediment Data for Building 191

There were no sediment results above benchmark comparison values. However, there were no
established benchmark comparison values for any of the detected VOCs or half of the detected
inorganics. The sediment sample was collected in a retention basin south of Building 191 along the
northern boundary of the golf course. The retention basin collects surface water runoff from the

Building 191 area and is not used for recreational purposes.
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Summary of Analytes Detected in Subsurface Soil, Building 191

Table 5-2

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport
Mayport, Florida

Analyte | BSV' :gii :2?: :I():E'E Rgsi?:\AIX R:Eii ';I?x MPT-AC-SU01-05 | MPT-AC-SU02-05 | MPT-AC-SU03-04 | MPT-AC-SU04-04
Res’ | Ind®> |Leaching| PRG PRG Aug-00 Aug-00 Nov-00 Nov-00

Organochlorine Pesticides (na/kq) (USEPA Method SW-846 8181A)
4,4-DDE NA 3,300 13,000 18,000 1,700 12,000 1.1J 2.9 <1.9 <2.2
4,4-DDT NA 3,300 13,000 11,000 1,700 12,000 <2.1 3.2 <1.9 <2.2
Inorganics (mg/kq) (USEPA Method SW-846 6010B
Aluminum - 72,000 - - 76,000 100,000 434J 167J 402J 424
Arsenic 0.9 0.8 3.7 29 0.39 2.7 0.75 <0.47 <0.36 <0.41
Barium 7.2 110 87,000 1,600 5,400 100,000 6.1 3.7 5.3 3.8
Cadmium - 75 1,300 8 37 810 0.051 0.053 <0.04 <0.03
Calcium - - - - - - 4,590J 995J 91,700 3,480
Chromium 3.4 210 420 38 30 64 <2.8 <1.3 1.6J 1.6
Iron - 23,000 480,000 - 23,000 100,000 648 183 552 404
Lead 2.8 400 920 -- 0.0061 0.088 1.5 2.2 0.3J 0.5
Magnesium - - - - -- -- 115 38.5 297 78.4
Manganese - 1,600 22,000 -- 18,000 32,000 6.8 4.5 12.8J 3.5
Potassium -- - - - -- -- 34.5 21.8 <70.1 <57.7
Selenium - 390 10,000 5 390 10,000 <0.52 <0.57 0.56 <0.52
Sodium - - -- -- - -- 69.3 <57.8 982 <31.4
Tin 5.4 44,000 660,000 - 47,000 100,000 21 22 <1.6 <14
Vanadium 3.2 15 7,400 980 550 14000 1.3 0.97 1.2J <0.78
Zinc 4.8 23,000 560,000 6,000 23,000 100,000 3.7J 38.2J 3.3J 4.8
Notes:

'Recalculation of BSVs, NAVSTA Mayport, Florida, TINUS, 2001
°FDEP SCTLs, Chapter 62-777, FAC

SUSEPA Region IX PRGs

ug/kg = micrograms per kilogram

< indicates that the value is less than the detection limit.
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Table 5-3
Summary and Comparison of Volatiles Detected in Sediment, Building 191

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport
Mayport, Florida

USEPA Region IV

MPT-AC-SD01-01

1

Analyte BSVe Sediment Screening 12/15/2000
Volatiles (mg/kqg) (USEPA Method SW-846 8260B
1,1-Dichloroethene NA -- 1.2J
Carbon disulfide NA -- 3.1J
Tetrachloroethene NA -- 1.5J
Inorganics (ma/kq) (USEPA Method SW-846 6010B
Aluminum - -- 317J
Arsenic 2.5 7.24 0.98
Barium 14.3 -- 2.4J
Calcium -- - 565
Cobalt 2 -- 0.84
Iron -- -- 493J
Lead 6.8 30.2 0.32
Magnesium -- -- 35.6
Manganese - -- 1.9
Nickel 6.2 15.9 1.3
Notes:

' Recalculation of Media BSVs, NAVSTA Mayport, Florida (TtNUS, 2000)

2USEPA Region IV Sediment Screening Values, August 11,

1999
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5.3.1.4 Surface Water Assessment
One surface water sample (MPT-AC-SW01-01), shown in Figure 4-1, was collected at Building 191.
Target analytes detected in the surface water sample included VOCs and inorganics. No SVOCs, PCBs,

pesticides, or herbicides were detected in the surface water sample collected at Building 191. Table 5-4

presents the analytical results for surface water at Building 191.

5.3.1.4.1 Volatiles in the Surface Water at Building 191

Three VOCs (bromodichloromethane, chloroform, and dibromochloromethane) were detected in the
surface water sample collected at Building 191. Bromodichloromethane and dibromochloromethane were
detected in the surface water sample at concentrations that exceeded one or more surface water

regulatory benchmark values.

Bromodichloromethane was detected in the surface water sample at 1.9 micrograms per liter (ug/L),
which exceeds the FDEP SWCTL (0.6 ug/L). There is not an USEPA MCL for bromodichloromethane.

Dibromochloromethane was detected in the surface water sample at 0.98 pg/L, which exceeded the
FDEP SWCTL (0.4 pug/L). There is not an USEPA MCL for bromodichloromethane.

5.3.1.4.2 Inorganics in the Surface Water at Building 191

Six inorganics were detected in the surface water sample collected at Building 191. No inorganic
analytes were detected in the surface water sample in concentrations that exceed BSVs. Two target
analytes (cyanide and potassium) detected in the samples collected at Building 191 were not detected in
the background surface water samples (ABB-ES, 1995b). Only cyanide was detected in the surface

water sample in concentrations that exceed a regulatory benchmark value.

Total cyanide was detected at 19.1 pg/L in the surface water sample MPT-AC-SWO01-01, exceeding the
FDEP SWCTL (5.0 pg/L) per FDEP Chapter 62-302, FAC. The Class V criterion for navigation, utility,
and industrial use was used. The concentration of cyanide also exceeded the USEPA Region IX PRG
(6.3 ug/L), but did not exceed the USEPA MCL (200 pg/L).

03JAX0183 5-11 CTO 0094



Rev. 1
08/29/03

Table 5-4
Summary of Detections in Surface Water, Building 191

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport
Mayport, Florida

Analyte BSV' S:’zs_':sz USEPA MCL® | MPT-AC-SW01-01
12/15/2000

Volatiles L) (USEPA Method SW-846 8260B
Bromodichloromethane -- 0.6 -- 1.9
Chloroform -- 5.7 - 3.9
Dibromochloromethane -- 0.4 -- 0.98J
Inorganics (ug/L) (USEPA Method SW-846 6010B
Barium 22.9 * 2,000 21.6
Calcium 282,175 -- -- 36,400
Cyanide 3 5 200 19.1
Magnesium 671,160 - - 10,800
Potassium - - - 8,950
Sodium 191,542 ** -- 2,100
Notes:

! Recalculation of Media BSVs, NAVSTA Mayport, Florida (TtNUS, 2000)
2FDEP SWCTLSs, Chapter 62-777, FAC
* Not greater than 10% above background.

** Shall not increase by more than 50% above background or to 1275, whichever is greater (per Chapter 62-302, FAC).

-- = there is not a regulatory value for this analyte.
A bold value indicates a result exceeding an FDEP benchmark value.
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5.3.1.4.3 Interpretation of Surface Water Data for Building 191
Organics

Bromodichloromethane and dibromochloromethane were detected at concentrations that exceed FDEP
SWCTLs. Bromodichloromethane and dibromochloromethane are trihalomethanes commonly formed
after chlorination of water. The surfacc water sample was collected from a retention pond located south
of Building 191 along the northern edge of the golf course. The retention pond collects surface water
runoff from Building 191 and is not used recreationally.

Inorganics

Total cyanide was the only inorganic target analyte detected in the surface water sample collected from
Building 191 al a concentration that exceeded the FDEP SWCTL. However, the FDEP SWCTL is based
on free cyanide, which is bioavailable. Total cyanide includes free, fixed, and complexed cyanide. It is
unknown if free cyanide is present at levels above regulatory critieria. Cyanide contamination has not

previously been associated with any multimedia samples collected at Building 191.

5.3.1.5 Groundwater Assessment at Building 191

Twenty-tive groundwater samples, shown in Figure 4-2, were collected at Building 191. Target analytes
detected in groundwater samples collected at Building 191 include VOCs, SVOCs, inorganics, and
pesticides. There were no PCBs or herbicides detected in the groundwater samples collected at

Building 191.

5.3.1.5.1 VOCs in the Groundwater at Building 191

Fourteen VOCs were detected in the groundwater samples collected at Building 191. Seven VOCs were
detected in the groundwater samples at concentrations that exceed a regulatory benchmark value.
Figure 5-1 presents the analytical results for VOCs exceeding FDEP GCTLs. Table 5-5 presents the
VOC analytical results for groundwater at Building 191.

1,1-Dichloroethene, detected in monitoring well MPT-TC-DPWO07D at 7.8 ug/L, exceeded the FDEP
GCTL of 7 pg/L, the USEPA Region IX PRG of 0.046 ug/L, and the USEPA MCL of 7 pg/L. Duplicate
sample MPT-AC-GW-DUO2 confirmed the presence of 1,1-dichloroethene at 5.6 pg/L in monitoring well
MPT-TC-DPWO7D, which exceeded only the USEPA Region IX PRG.
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Table 5-5

Summary of Volatiles Detected in Groundwater, Building 191

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport

Mayport, Florida

FDEP USEPA USEPA MPT-TC-GW-DPW
Analyte GeTL! Region IX MCL® 01S-01 01D-01 02D-01 02DD-01 03S-01 031-01 03D-01
PRG? Nov-99 Nov-99 Dec-99 Dec-99 Dec-99 Dec-99 Dec-99

VOCs (USEPA Method SW-846 8020B) (ug/L)
1,1-Dichloroethane 70 810 -- <1.0 <1.0 28J 3.1 <5.0J <1.0 0.26J
1,1-Dichloroethene 7 0.046 7 <1.0 <1.0 0.85J 0.84J <5.0J <1.0 <1.0
1,2-Dichloroethane 3 0.12 5 <1.0 <1.0 <5.0 <1.0 <5.0J <1.0 <1.0
1,2-Dichloroethene (total) 63 - -- <1.0 <1.0 74 0.24J 1.6J 1.1 3.0
1,2-Dichloroethene, cis- 70 61 70 <05 <0.5 57 0.24J 1.6J 1.1 2.9
1,2-Dichloroethene, trans- 100 120 100 <0.5 <1.0 17 <0.5 <2.5J 0.07J 0.12J
Bromodichloromethane 0.6 0.18 - <1.0 <1.0 <5.0 <1.0 <5.0J <0.5 <1.0
Carbon disulfide 700 1,000 -- <1.0 <1.0 <5.0 <1.0 4.5J <1.0 <1.0
Chlorobenzene 100 110 100 <1.0 <1.0 <5.0 <1.0 <5.0J <1.0 <1.0
Chloroform 5.7 0.16 -- <1.0 <1.0 <5.0 <1.0 <5.0J <1.0 <1.0
Dibromochloromethane 04 0.13 -- <1.0 <1.0 <5.0 <1.0 <5.0J <1.0 <1.0
Tetrachloroethene 3 1.1 5 <1.0 <1.0 <5.0 <1.0 <5.0J <1.0 <1.0
Trichloroethene 3 1.6 5 <1.0 <1.0 81 0.27J 0.15J 0.3J <1.0
Vinyl chloride 1 0.02 2 <1.0 <1.0 <5.0 <1.0 <5.0J <1.0 <1.0

See notes at end of table.
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Table 5-5 (Continued)

Summary of Volatiles Detected in Groundwater, Building 191

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport
Mayport, Florida

FDEP USEPA USEPA MPT-TC-GW-DPW
Analyte GeTL! Region IX MCL 03DD-01 DUO1 06S-01 061-01 07D-01 DU02 091-01
PRG? Dec-99 Dec-99 Dec-99 Dec-99 Dec-99 Dec-99 Dec-99

VOCs (USEPA Method SW-846 8020B L
1,1-Dichloroethane 70 810 -- 0.35J 0.20J <17 0.21J 18 14 0.45J
1,1-Dichloroethene 7 0.046 7 <1.0 <1.0 <17 <1.0 7.8J 5.6J 0.48J
1,2-Dichloroethane 3 0.12 5 <1.0 <1.0 <17 <1.0 0.27J 0.17J <1.0
1,2-Dichloroethene (total) 63 - -- 3.2J 2.0J <17 <1.0 0.34J 0.30J 34
1,2-Dichloroethene, cis- 70 61 70 3.1J 1.9J <0.83 <0.5 0.34J 0.3J 33
1,2-Dichloroethene, trans- 100 120 100 0.11J 0.079J <0.83 <0.5 <0.5 <0.5 1.2
Bromodichloromethane 0.6 0.18 - <1.0 <1.0 <17 <1.0 <1.0 <1.0 <1.0
Carbon disulfide 700 1,000 -- <1.0 <1.0 <17 <1.0 <1.0 <1.0 <1.0
Chlorobenzene 100 110 100 <1.0 0.086J <17 <1.0 <1.0 <1.0 <1.0
Chloroform 5.7 0.16 -- <1.0 <1.0 <17 <1.0 <1.0 <1.0 <1.0
Dibromochloromethane 0.4 0.13 - <1.0 <1.0 <17 <1.0 <1.0 <1.0 <1.0
Tetrachloroethene 3 1.1 5 <1.0 <1.0 <10 <1.0 <1.0 <1.0 34
Trichloroethene 3 1.6 5 0.10J 0.065J 0.12J <1.0 0.12J 0.099J 23
Vinyl chloride 1 0.02 2 0.13J <1.0 0.47J <1.0 0.47J 0.34J 0.27J

See notes at end of table.
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Table 5-5 (Continued)

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport
Mayport, Florida

Summary of Volatiles Detected in Groundwater, Building 191

MPT-TC-GW- MPT-AC-GW-DPW
FDEP US.E PA USEPA
Analyte GeTL! Reglon2IX MCL® DPWO09D-01 | MW04S-01| 015-01 011-01 01D-01 02S-01 021-01
PRG Dec-99 Dec-99 | Jan00 | Jan-00 | Jan-00 | Jan-00 | Jan-00
VOCs (USEPA Method SW-846 8020B) (ua/L)
1,1-Dichloroethane 70 810 -- 23 <1.0 <1.0 <1.0 0.37J <1.0 0.93J
1,1-Dichloroethene 7 0.046 7 1.7 <1.0 <1.0 <1.0 <1.0 <1.0 0.36J
1,2-Dichloroethane 3 0.12 5 0.081J <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,2-Dichloroethene (total) 63 - - 3.1 0.14J <1.0 <1.0 <1.0 <1.0 0.11J
1,2-Dichloroethene, cis- 70 61 70 2.9 0.14J <0.5 <0.5 <0.5 <0.5 0.11J
1,2-Dichloroethene, trans- 100 120 100 0.11J <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bromodichloromethane 0.6 0.18 -- <1.0 <1.0 <1.0 <1.0 0.33J <1.0 <1.0
Carbon disulfide 700 1,000 -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Chlorobenzene 100 110 100 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Chloroform 5.7 0.16 - <1.0 <1.0 <1.0 <1.0 0.67J <1.0 <1.0
Dibromochloromethane 0.4 0.13 - <1.0 <1.0 <1.0 <1.0 0.2J <1.0 <1.0
Tetrachloroethene 3 1.1 5 <1.0 0.83J <1.0 <1.0 <1.0 <1.0 <1.0
Trichloroethene 3 1.6 5 1.2 0.62J <1.0 <1.0 <1.0 <1.0 <1.0
Vinyl chloride 1 0.02 2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

See notes at end of table.
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Table 5-5 (Continued)

Summary of Volatiles Detected in Groundwater, Building 191

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport
Mayport, Florida

FDEP USEPA USEPA MPT-AC-GW-DPW
Analyte GeTL! Region IX MCL® 02D-01 03S-01 DU03 031-01 03D-01 091-01 09D-01
PRG? Jan-00 Jan-00 Jan-00 Jan-00 Jan-00 Jan-00 Jan-00
VOCss (USEPA Method SW-846 8020B) (uq/L)
1,1-Dichloroethane 70 810 -- 42 <1.0 0.82J 0.22J 1.3 0.33J <1.0
1,1-Dichloroethene 7 0.046 7 4.6 <1.0 0.35J <1.0 <1.0 0.18J <1.0
1,2-Dichloroethane 3 0.12 5 <1.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,2-Dichloroethene (total) 63 -- -- <1.7 <1.0 <1.0 <1.0 <1.0 13 <1.0
1,2-Dichloroethene, cis- 70 61 70 0.18J <0.5 <0.5 <0.5 <0.5 12 <0.5
1,2-Dichloroethene, trans- 100 120 100 <0.83 <0.5 <0.5 <0.5 <0.5 0.83 <0.5
Bromodichloromethane 0.6 0.18 -- <1.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Carbon disulfide 700 1,000 - <1.7 <1.0 <1.0 <1.0 <1.0 0.2J 0.13J
Chlorobenzene 100 110 100 <1.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Chloroform 5.7 0.16 - <1.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Dibromochloromethane 0.4 0.13 -- <1.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Tetrachloroethene 3 1.1 5 <1.7 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Trichloroethene 3 1.6 5 <1.7 <1.0 <1.0 0.095J <1.0 0.99J <1.0
Vinyl chloride 1 0.02 2 0.3J <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Notes:

'FDEP GCTLs, Chapter 62-777, FAC
2USEPA Region IX PRGs

SUSEPA MCLs

J indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit.

< indicates that the value is less than the detection limit.

Bold results are above the groundwater criteria from Chapter 62-777, FAC.

€0/6¢/80
} 'ASY



Rev. 1

08/29/03

Total 1,2-dichloroethene, consisting of cis-1,2-dichloroethene and trans-1,2-dichloroethene, was detected

in monitoring well MPT-TC-DPWO02D at 74 ug/L, which exceeds the FDEP GCTL of 63 pg/L. There is not
an USEPA Region IX PRG or USEPA MCL for 1,2-dichloroethene (total).

Tetrachloroethene was detected in monitoring well MPT-TC-DPWO09I at 3.4 pg/L, exceeding the FDEP
GCTL of 3 pg/L and the USEPA Region IX PRG of 1.1 pg/L. Tetrachloroethene did not exceed the
USEPA MCL of 5 pg/L.

Trichloroethene detected in monitoring wells MPT-TC-DPWO02D at 81 ug/L and MPT-TC-DPWO09I at
23 ug/L exceeded the FDEP GCTL of 3 pg/L, the USEPA Region IX PRG of 1.6 ug/L, and the USEPA
MCL of 5 pg/L.

Three VOCs (bromodichioromethane, chioroform, and dibromochloromethane) were detected in the
groundwater sample collected from monitoring well MPT-AC-DPWO01D at concentrations that exceed only
the USEPA Region IX PRGs. None were detected at concentrations that exceed FDEP GCTLs or
USEPA MCLs.

5.3.1.5.2 Semivolatile Organic Compounds in the Groundwater at Building 191

One SVOC (1,4-dioxane) was detected in the groundwater sample collected at Building 191. Figure 5-2
presents the analytical results for SVOCs exceeding FDEP GCTLs.

1,4-Dioxane detected in the groundwater sample collected from monitoring well MPT-TC-DPWO07D
(13 pg/L) exceeded the FDEP GCTL of 5 pg/L. 1,4-Dioxane was also detected at 16 pg/L in the duplicate
sample (MPT-TC-GW-DUO02) collected from monitoring well MPT-TC-DPWQ7D.

5.3.1.5.3 Inorganics in the Groundwater at Building 191

Seventeen inorganics were detected in the groundwater samples collected at Building 191. Seven
inorganic target analytes (arsenic, barium, iron, magnesium, manganese, sodium, and zinc) were
detected in the groundwater samples collected at Building 191 in concentrations that exceeded
background-screening values. Eight inorganic target analytes (aluminum, antimony, cadmium, chromium,
cobalt, nickel, potassium, and thallium) detected in the groundwaler samples collected at Building 191
during this RFI were not detected during the background screening sample data collection
(ABB-ES, 1995b). Six of these inorganics (aluminum, arsenic, iron, manganese, sodium, and thallium)
were detected at concentrations that exceed a regulatory benchmark value and are described below.
Table 5-6 presents the inorganic analytical results for groundwater at Building 191. Figure 5-3 presents

the analytical results for inorganics exceeding FDEP GCTLs.
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Table 5-6

Summary of Inorganics Detected in Groundwater, Building 191

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport

Mayport, Florida

FDEP USEPA "1 ysepa MPT-TC-GW-DPW
Analyte BSV' GCTL2 Region IX oy 01S-01 | 01D-01 | 02D-01* | 02DD-01 | 03S-01* | 03I-01* | 03D-01*

PRG® Nov-99 | Nov-99 | Dec-99 | Dec-99 | Dec-99 | Dec-99 | Dec-99
Inorganics L) (USEPA Method SW-846 6010B
Aluminum - 200 37,000 - <73.6 <73.6 <73.6 <73.6 <73.6 <73.6 187
Antimony - 6 15 6 3.2 <2.6 <2.6 <2.6 <26 <2.6 <2.6
Arsenic 5.3 50 0.45% 10 <27 <27 2.7 9.2J <27 <2.7 <2.7
Barium 37.8 2,000 2,600 2,000 30.9J <2.2 2.6J 52.7J 5.8J 4.6J 48.5J
Cadmium -- 5 18 5 0.22 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Calcium 226,125 - - - 157,000 71,600 92,100 199,000 128,000 75,900 42,900
Chromium - 100 110 100 4.0 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6
Cobalt -- 420 2,200 - <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7
Iron 494 300 11,000 - 1,710 <30.2 <23.1 3,540 346 <57.1 973
Lead 2 15 - 15 <15 <15 <15 <15 <15 <1.5 <15
Magnesium 184,393 - - - 23,100 46,800 24,400 376,000 21,600 26,700 74,100
Manganese 141 50 880 - 134 91 27.5 191 121 103 27
Nickel - 100 730 - 2.9 15 1.4 <1.3 <1.3 <1.3 13.5
Potassium . - - - 3,890 23,600 4,330 198,000 4,170 6,420 80,800
Sodium 1,524,588 160,000 - - 11,400 188,000 18,500 3,490,000 15,300 18,500 1,050,000
Thallium - 2 - 2 7.3 7.5 <0.10 10.7 <0.30 <0.63 <0.43
Vanadium 6 49 260 - <0.5 0.75 <0.5 <0.5 <0.5 0.59 <0.5
Zinc 5.8 5,000 11,000 - <6.5 <4.4 <11.5 <9.2 <4 <12 <17.6

See notes at end of table.
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Table 5-6 (Continued)
Summary of Inorganics Detected in Groundwater, Building 191

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport

Mayport, Florida

USEPA

MPT-TC-GW-DPW

1 FDEP . USEPA . . .
Analyte BSV GCTL? Reglonslx MeL® 03DD-01* DUO1 06S-01 061-01 07D-01 DU02 091-01
PRG Dec-99 Dec-99 Dec-99 Dec-99 Dec-99 Dec-99 Dec-99
Inorganics L) (USEPA Method SW-846 6010B
Aluminum - 200 37,000 -- 128 <73.6 <73.6 <73.6 <73.6 <73.6 <73.6
Antimony - 6 15 6 <2.6 3.4 <2.6 <2.6 <2.6 <2.6 <2.6
Arsenic 5.3 50 0.45% 10 4.6 4.0 <2.7 <2.7 <2.7 <2.7 <27
Barium 37.8 2,000 2,600 2,000 45.8J 45.5J 3.1J 5.4J 3.3J 3.3J 3.6J
Cadmium -- 5 18 5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Calcium 226,125 - -- - 35,900 34,400 87,600 66,800 91,500 98,000 98,600
Chromium -- 100 110 100 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6
Cobalt -- 420 2,200 -- <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7
Iron 494 300 11,000 -- 833 702 315 <87.8 847 906 <32
Lead 2 15 -- 15 <1.5 <15 <1.5 <1.5 <1.5 <1.5 <1.5
Magnesium 184,393 -- - - 65,700 62,700 23,200 54,300 18,800 20,400 30,800
Manganese 141 50 880 -- 22.8 227 147 20.1 38.6 1.4 31.7
Nickel - 100 730 -- 1.7 4.0 3.4 1.8 <1.3 <1.3 <1.3
Potassium -- - -- - 80,200 79,300 4710 16,100 9,620 10,400 4570
Sodium 1,524,588 160,000 - -- 1,150,000 1,100,000 16,100 24,200 17,900 19,300 26,900
Thallium - 2 -- 2 <0.29 10.0 <0.27 <0.13 7.6 <71 <0.10
Vanadium 6 49 260 - <0.5 <0.5 <0.5 1.4 2.8 25 0.89
Zinc 5.8 5,000 11,000 -- <9.8 <16 <16.2 50.2 <4.9 <5 <8.2

See notes at end of table.
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Table 5-6 (Continued)
Summary of Inorganics Detected in Groundwater, Building 191

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport
Mayport, Florida

FDEP USEPA USEPA |_MPT-TC-GW-DPW MPT-AC-GW-DPW
1 H * * *
Analyte BSV GCTL2 Region IX MeL 09D-01* | 04S-01* | 01S-01* | 01I-01 01D-01 02S-01 02I-01
PRG® Dec-99 Dec-99 Jan-00 Jan-00 Jan-00 Jan-00 Jan-00
Inorganics L) (USEPA Method SW-846 6010B
Aluminum -- 200 37,000 - <73.6 <73.6 <73.6 <73.6 1,650 <73.6 192
Antimony -- 6 15 6 <2.6 <2.6 <2.6 <2.6 3.2 <2.6 <2.6
Arsenic 5.3 50 0.45%° 10 <2.7 <3.1 <2.7 <2.7 3.3 <2.7 <2.7
Barium 37.8 2,000 2,600 2,000 11.4J <1.6 2.9 4.7 14.5 8.2 6.1
Cadmium -- 5 18 5 <0.2 <0.2 <0.21 <0.2 <0.2 <0.2 <0.2
Calcium 226,125 - - - 34,500 69,100 106,000J 68,800 38,900 62,000 93,000J
Chromium -- 100 110 100 <1.6 <1.6 <1.6 <1.6 <2.5 <1.9 <1.6
Cobalt -- 420 2,200 -- <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7
Iron 494 300 11,000 - 410 <102 3434 1,280J ? 8,630J 1,700J
Lead 2 15 -- 15 <1.5 <15 <1.5 <15 1.7 <1.5 <15
Magnesium 184,393 - -- -- 38,100 6,030 15,400J 13,500J 50,800J 14,300J 20,900J
Manganese 141 50 880 -- 31.6 41.7 93.1J 44.1J 14.5J 136J 72.9J
Nickel -- 100 730 -- 1.7 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3
Potassium -- - -- -- 42,900 1,120 6,340J 4,820J 50,700J 1,570J 6,310J
Sodium 1,524,588 160,000 -- - 283,000 9,270 15,600 8,740 431,000 17,300 14,200
Thallium - 2 - 2 <0.10 <0.20 <0.10 <0.10 10.2 <0.14 <0.10
Vanadium 6 49 260 - 0.66 3.2 <0.9 <0.5 <2.7 <0.5 <1.5
Zinc 5.8 5,000 11,000 -- <13.4 <10.2 <4.2 <15 <11.9 <20.6 <5.8

See notes at end of table.
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Table 5-6 (Continued)

Summary of Inorganics Detected in Groundwater, Building 191

RCRA Facility Investigation, Area of Concern C

Naval Station Mayport
Mayoort, Florida

1 FDEP US'EPA USEPA MPT-AC-GW-DPW _
Analyte BSV GCTL? Region IX MCL DUO3 02D-01* | 03S-01* 031-01* 03D-01 091-01* 09D-01
PRG? Jan-00 Jan-00 Jan-00 Jan-00 Jan-00 Jan-00 Jan-00
Inorganics (pg/L) (USEPA Method SW-846 6010B)
Aluminum -- 200 37,000 - <73.6 <73.6 161 <73.6 <73.6 <15.5 <15.5
Antimony -- 6 15 6 <2.6 <2.6 <3.1 <2.6 <2.6 <1.6 <1.6
Arsenic 5.3 50 0.45% 10 <27 <27 <25 <27 <2.7 <2.5 <12.2
Barium 37.8 2,000 2,600 2,000 5.2 5.5 13.6 3.2 41.2 8.7 38.5
Cadmium -- 5 18 5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Calcium 226,125 -- -- -- 92,400 39,800 19900J 38,300 85,700 91,300 103,000J
Chromium -- 100 110 100 <1.7 <1.6 <2.6 <1.6 <1.6 <2.6 <2.6
Cobalt - 420 2,200 - <0.7 <0.7 <1.5 <0.7 <0.7 <1.5 1.6
Iron 494 300 11,000 -- 1,820J 2,700J 1,560J 4104 994J <63.6 3,170J
Lead 2 15 - 15 <1.5 <1.5 <1.4 <1.5 <1.5 <1.4 <1.4
Magnesium 184,393 -- -- - 21,100  27,800J 949J 7,710 151,000, 30,100J 126,000J
Manganese 141 50 880 -- 78.9J 47.8J 53.5dJ 32.0J 386J 47.4J 67J
Nickel -- 100 730 - <1.3 <1.3 <1.7 <1.3 <1.3 <17 <4.3
Potassium - -- - -- 6,430J 28,900J <536 3,250J 109,000 6,520  107,000J
Sodium 1,524,588 160,000 - - 14,800 79,300 15,700J 14,800 1,800,000 78,200 1,650,000J
Thallium -- 2 -- 2 <71 <0.24 <0.10 <0.10 7.5 <0.10 <0.10
Vanadium 6 49 260 -- <1.7 <0.5 3.3 <.91 <.96 <2.1 <2.1
Zinc 5.8 5,000 11,000 -- 40.6 <4.3 <21.1 <8.8 <23.1 <8.8 <7.9
Notes:

'Recalculation of BSVs, NAVSTA Mayport, Florida, TtNUS, 2001
°FDEP GCTLs, Chapter 62-777, FAC

SUSEPA Region IX PRGs
*USEPA MCLs

*Well resampled for thallium in April 2003.

J indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit.

< indicates that the value is less than the detection limit.

Bold results are above the groundwater criteria from Chapter 62-777, FAC.
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Aluminum was detected in monitoring well MPT-AC-DPWO01D at 1,650 pg/L, which exceeded the FDEP
GCTL of 200 ug/L. The FDEP GCTL for aluminum is a FDEP secondary drinking water standard
provided in Chapter 62-550, FAC. There is not a BSV, USEPA Region IX PRG, or USEPA MCL for

aluminum.

Arsenic was detected in the groundwater samples collected at Building 191 ranging from 3.3 to 9.2 ug/L.
There was one detection that exceeded the BSV (5.0 ug/L) and three detections that exceeded the
USEPA Region IX PRG for a cancer endpoint (0.45 pg/L). The results did not exceed the FDEP GCTL
(50 ug/L), the USEPA Region IX PRG for a non-cancer endpoint (11 pg/L), or the USEPA MCL (10 pg/L).

Iron was detected in the groundwater samples collected at Building 191 ranging from 315 to 3,540 pg/L.
There were 13 detections that exceeded the BSV of 494 ug/L and 15 detections that exceeded the FDEP
GCTL of 300 ug/L. The BSV developed for iron at NAVSTA Mayport is above the FDEP GCTL. The
FDEP GCTL for iron is a secondary drinking water standard provided in FDEP Chapter 62-550, FAC.
Iron was not detected in the groundwater samples at concentrations that exceeded the USEPA Region IX
PRG of 23,000 pg/L. There is not an USEPA MCL for iron.

Manganese was detected in the groundwater samples collected at Building 191 ranging from 14.5 to
386 ug/L. There were three detections that exceeded the BSV of 141 pg/L and 12 detections that
exceeded the FDEP GCTL of 50 ug/L. The BSVs developed for manganese at NAVSTA Mayport are
above the FDEP GCTL. The FDEP GCTL for manganese is a secondary drinking water standard
provided in FDEP Chapter 62-550, FAC. Manganese was not detected in the groundwater samples at
concentrations that exceeded the USEPA Region IX PRG of 8,800 pg/L. There is not an USEPA MCL for

manganese.

Sodium was detected in the groundwater samples collected at Building 191 ranging from 8,740 to
3,490,000 pg/L. There were three detections that exceeded the BSV of 1,524,588 pg/L and eight
detections that exceeded the FDEP GCTL of 160,000 pg/L. The BSV developed for sodium at NAVSTA
Mayport exceeds the FDEP GCTL. The FDEP GCTL for sodium is a secondary drinking water standard
provided in FDEP Chapter 62-550, FAC. There is not an USEPA Region IX PRG or USEPA MCL for
sodium.

Thallium was detected in the groundwater samples collected at Building 191 ranging from 7.5 to
10.2 pg/L. There were three detections that exceeded the FDEP GCTL and USEPA MCL of 2 ug/L. The
FDEP GCTL for thallium is a primary drinking water standard provided in FDEP Chapter 62-550, FAC.
There is not an established USEPA Region IX PRG or USEPA MCL for thallium.
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5.3.1.5.4 Pesticides in the Groundwater at Building 191

Two pesticides were detected in the groundwater samples collected at Building 191. Beta-BHC was
detected in the groundwater sample collected from monitoring well MPT-TC-DPWO3D at 0.069 pg/L. This
result exceeded the USEPA Region IX PRG of 0.037 ug/L; however, it did not exceed the FDEP GCTL of
0.2 ug/L. There is no USEPA MCL for beta-BHC.

Gamma-BHC (lindane) was detected in the groundwater sample collected from monitoring well
MPT-TC-DPWO3D at 0.076 pg/L. This result exceeded the USEPA Region IX PRG of 0.052 pg/L;
however, it did not exceed the FDEP GCTL or the USEPA MCL of 0.2 ug/L.

5.3.1.5.5 Interpretation of Groundwater Data for Building 191

Four VOCs (1,1-dichloroethene; total dichloroethene; tetrachloroethene; and trichloroethene), one SVOC
(1,4-dioxane), and five inorganics (aluminum, iron, manganese, sodium, and thallium) were detected in

the groundwater samples at concentrations that exceed FDEP GCTLs.

Volatiles

The analytical results suggest that migration of the tetrachloroethene and its associated breakdown
products (trichloroethene and 1,2-dichloroethene), historically present in the shallow zone of the Surficial
aquifer, have migrated into the intermediate and deep zones of the Surficial aquifer at Building 191. The
majority of constituents typically associated with tetrachloroethene, that were detected in the groundwater
at Building 191, were present in the intermediate and deep zones of the Surficial aquifer. Only trace
concentrations of some of these constituents were detected in the shallow zone of the Surficial aquifer at

two monitoring well locations.

Total 1,2-dichloroethene, which consists of cis- and trans-1,2-dichloroethene, was detected above the
FDEP GCTL in the deep zone of the Surficial aquifer with a maximum detection of 74 pg/L in monitoring
well MPT-TC-DPWO02D. 1,2-Dichloroethene is a degradation product from reductive dechlorination of

trichloroethene, which was also detected in the groundwater samples collected at Building 191.

Trichloroethene was detected above the FDEP GCTL in the intermediate and deep zones of the Surficial
aquifer with maximum concentration of 81 pg/L in monitoring well MPT-TC-DPWO02D. Trichloroethene is
a manmade chemical typically used as a solvent. It is also a degradation product resulting from reductive
dechlorination of tetrachloroethene and was collected at Building 191.
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Tetrachloroethene was detected above the FDEP GCTL in intermediate zone of the Surficial aquifer with
a maximum concentration of 3.4 pg/L at monitoring well MPT-TC-DPWO09I. Tetrachloroethene’s uses
include degreasing and cold cleaning of metals, as a drying agent for metals and certain other solids,
paint removers, printing inks, and soot removal from industrial boilers. Tetrachloroethene is considered a

dense non-aqueous phase liquid with a low solubility and a specific gravity that is greater than water.

1,1-Dichloroethene was detected above the FDEP GCTL in the deep zone of the Surficial aquifer at a
maximum concentration of 7.8 pg/L in monitoring well MPT-TC-DPWO07D. 1,1-Dichloroethene is a
degradation product from reductive dechlorination of 1,1,1-trichloroethane. 1,1-Dichloroethane and
1,2-dichloroethane, which are both breakdown products of 1,1,1-trichloroethane, were also present in
trace concentrations in the groundwater at Building 191. 1,1,1-Trichloroethane was not detected in any of

the groundwater samples collected at Building 191.

The presence and ratios of breakdown products combined with the relatively low concentrations of these
constituents suggest that natural attenuation is occurring and may be expected to reduce COPC levels to

target concentrations within a reasonable time.

Semivolatiles

1,4-Dioxane was detected in one groundwater sample in the deep zone of the Surficial aquifer at 1.3 pg/L
in monitoring well MPT-TC-DPWO07D. It is used primarily as a stabilizer in chlorinated solvents,
particularly 1,1,1-trichloroethane (also present in the same sample), and is also used as a solvent for
lacquers, plastics, varnishes, paints, dyes, resins, oils, fats, waxes, greases, and polyvinyl polymers.
1,4-Dioxane is highly soluble in water and is persistent in the environment. 1,4-Dioxane has not been

previously detected in the groundwater samples collected from AOC C.

Inorganics

Aluminum, iron, manganese, and sodium were detected in the groundwater samples collected at
Building 191. Aluminum was detected in one groundwater sample in the deep zone of the Surficial
aquifer. Iron, manganese, and sodium, detected at AOC C in each zone of the Surficial aquifer, are
pervasive groundwater constituents across NAVSTA Mayport and have BSVs that exceed their
respective FDEP GCTLs. It is likely that inorganic analytes detected in the groundwater are related to
deposition and natural leaching from the dredge material used to construct the land mass at AOC C
(ABB-ES, 1996b).
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5.3.2 Shore Intermediate Maintenance Area

Eleven monitoring wells were installed at SIMA. Three monitoring wells were screened at or above
15 ft bls, five were screened at approximately 30 to 35 ft bls, and three were screened at approximately
45 to 50 ft bls. Groundwater samples from these monitoring wells were collected in support of the RFI.

Figure 4-2 presents the groundwater sampling locations at SIMA.

5.3.2.1 Groundwater at SIMA

Eleven groundwater samples, shown in Figure 4-2, were collected at SIMA. Target analytes detected in
groundwater samples collected at SIMA consisted of VOCs and inorganics. SVOCs, PCBs, pesticides,

and herbicides were not detected in the groundwater samples collected at SIMA.

5.3.2.1.1 Volatile Organic Compounds in the Groundwater at SIMA

Six VOCs were detected in the groundwater samples collected at SIMA. Only chloroform was detected at
concentrations that exceed regulatory benchmark values. Figure 5-1 presents the VOC results exceeding
FDEP GCTLs. Table 5-7 presents the VOC analytical results for groundwater at SIMA.

Chloroform was detected in the groundwater samples collected from monitoring wells MPT-AC-DPW08I
(0.29 pg/L) and MPT-AC-DPW 11l (4.6 pg/L), exceeding lhe USEPA Region IX PRG of 0.16 pg/L. The
results did not exceed the FDEP GCTL of 5.7 ug/L. There is not a USEPA MCL for chloroform.

5.3.2.1.2 Inorganics in the Groundwater at SIMA

Fourteen inorganics were detected in the groundwater samples collected at SIMA. Zinc was the only
inorganic detected in the groundwater samples at concentrations that exceeded BSVs. Four inorganic
target analytes (cadmium, calcium, potassium, and selenium) detected in samples collected at SIMA
during this RFI were not detected in the background groundwater samples (ABB-ES, 1995). Manganese
and sodium were detected in the groundwater samples at concentrations that exceed at least one
regulatory benchmark value and are discussed below. Figure 5-3 presents the inorganic concentrations

exceeding FDEP GCTLs. Table 5-8 presents the inorganic analytical results for groundwater at SIMA.
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Summary of Volatiles Detected in Groundwater, SIMA

Table 5-7

RCRA Facility Investigation, Area of Concern C

Naval Station Mayport
Mayport, Florida

2USEPA Region IX PRGs
SUSEPA MCLs

'FDEP GCTLs, Chapter 62-777, FAC

J indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit.
< indicates that the valus is less than the detection limit.
Bold results are above the groundwater criteria from Chapter 62-777, FAC.

MPT-AC-GW-
Foep | USEPA | ysepa
Analyte GeTL! Region IX MCL® DPW06S-01 DUO05 DPWO05I-01 | DPWO06D-01 | DPW(@7S-01 | DPWO07I-01
2
PRG Jan-00 Jan-00 Jan-00 Jan-00 Jan-00 Jan-00
VOCs (USEPA Method SW-846 8260B) (ug/L)
1,2-Dichloroethene (total) 63 -- -- <1 <1 <1 <1 <1 <1
1,2-Dichloroethene, cis- 70 61 70 <0.5 <0.5 <05 <0.5 <0.5 <0.5
1,2-Dichloroethene, trans- 100 120 100 <0.5 <0.5 <0.5 <1 <0.5 <0.5
Carbon disulfide 700 1,000 -- <1 0.58J 0.54J 0.62J 0.15J 0.24J
Chloroform 5.7 0.16 -- <1 0.12J <1 <1 <1 <1
FDEP USEPA USEPA MPT AC-GW.
Analyte GeTL! Region IX MCL® DPWO07D-01 |DPW08S-01| DPWO08I-01| DPW08D-01 | DPW11I-01 | DPW12I-01
2
PRG Jan-00 Jan00 | Jan-00 Jan-00 Jan-00 Jan-00
VOCs (USEPA Method SW-846 8260B) (ug/L)
1,2-Dichloroethene (total) 63 - - <1 <1 <1 <1 20 <1
1,2-Dichloroethene, cis- 70 61 70 <0.5 <0.5 <05 <0.5 1.8 <0.5
1,2-Dichloroethene, trans- 100 120 100 <0.5 <0.5 <05 <0.5 0.16J <0.5
Carbon disulfide 700 1,000 -- <1 <1 <1 0.97J <1 <1
Chloroform 5.7 0.16 -- <1 <1 0.29J 0.11J 4.6 <1
Notes:
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Summary of Inorganics Detected in Groundwater, SIMA

Table 5-8

RCRA Facility Investigation, Area of Concern C

Naval Station Mayport
Mayport, Florida

; FDEP USE_PA USEPA MPT-AC-GW-DPW
Analyte BSV GCTL2 Region MoL? 06S-01 DUO05 061-01 06D-01 07S-01 071-01
IX Jan-00 Jan-00 Jan-00 Jan-00 Jan-00 Jan-00

Inorganics (USEPA Method SW-846 8260B L
Barium 37.8 2,000 2,600 2,000 <0.69 <1.7 <2.8 <21 <2.7 <0.31
Beryllium -- 4 73 4 <0.2 <0.2 <0.2 <0.2 <0.2 0.21
Cadmium -- 5 18 5 <0.7 0.83 <0.7 <0.7 <0.7 <0.7
Calcium -- - -- - 57,400 27,900 73,000 38,600 76,100  78,000J
Chromium -- 100 18 100 <2.6 <2.6 <2.6 <2.6 <2.6 <2.6
Iron 494 300 11,000 - <80 <43.7 <105 <262 <106 <160
Magnesium 184,393 -- - -- 1,950J 26,900J 13,900  26,600J 10,500J 17,700J
Manganese 141 50 880 -- 13.0J <8.1 13.8J 14.4J 74.2J 14.3J
Nickel -- 100 730 -- <5.7 <1.7 <1.7 <1.7 <1.7 <17
Potassium -- -- - -- <1940 28,600J 8,840J 26,600J 6,180J 11,500J
Selenium -- 50 -- 50 <3.1 <3.1 3.5 <3.1 <3.1 <3.1
Sodium 1,524,588 160,000 -- - 7,020J 109,000 18,900 22,600J 15,600J 13,300J
Vanadium 6 49 260 - <2.1 3.2 <2.1 <21 <2.1 <2.1
Zinc 5.8 5,000 11,000 -- <8.1 <4.7 <4.6 <4.4 <8.2 <12.2

See notes at end of table.
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Table 5-8 (Continued)

Summary of Inorganics Detected in Groundwater, SIMA

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport
Mayport, Florida

; FDEP USE_PA USEPA MPT-AC-GW-DPW
Analyte BSV GCTL? Region | "1 07D-01 08S-01 081-01 08D-01 111-01 121-01
IX Jan-00 Jan-00 Jan-00 Jan-00 Jan-00 Jan-00

Inorganics (USEPA Method SW-846 8260B L
Barium 37.8 2,000 2,600 2,000 <2.9 4.6 <15 <1.7 <2.5 <2.6
Beryllium - 4 73 4 <6.2 <0.39 <0.3 <0.3 <0.3 <0.3
Cadmium -- 5 18 5 <0.7 <0.25 <0.2 <0.2 <0.2 <0.2
Calcium - - - -- 43,700 100,000 24,9004 17,100 16,400  50,400J
Chromium - 100 18 100 3.3 <0.7 <1.9 <3.1 <3.3 <1.6
Iron 494 300 11,000 - <274 439J <22.5 <69.1 <79.5 <32
Magnesium 184,393 - - - 28,800 15,000 25,100  19,000J 9,350J 30,000J
Manganese 141 50 880 -- 13.4J 69.8J 7.8J 9.2J 16.0J 16.54
Nickel -- 100 730 -- <1.7 1.4 <1.3 <1.3 <1.3 <1.3
Potassium -- - - -- 27,200J 5,100J 32,500 31,800 16,200 23,300J
Selenium -- 50 -- 50 <3.1 <4.7 <4.7 <4.7 <4.7 <4.7
Sodium 1,624,588 160,000 -- -- 89,100J 14,100 85,800 154,000 296,000 30,600
Vanadium 6 49 260 -- 3.0 <0.75 <2.8 <6.2 <3.2 <0.5
Zinc 5.8 5,000 11,000 -- 26.4 <15.9 <16.5 <17.6 55.0 <16.1
Notes:

'Recalculation of BSVs, NAVSTA Mayport, Florida, TtNUS, 2001

2FDEP GCTLS, Chapter 62-777, FAC
SUSEPA Region IX PRGs

J indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit.

< indicates that the value is less than the detection limit.

Bold results are above the groundwater criteria from Chapter 62-777, FAC.
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Manganese was detected in monitoring wells MPT-AC-DPWO07S (74.2 pg/L) and MPT-AC-DPW08S
(69.8 ug/L), which exceeded the FDEP GCTL of 50 pg/L. The FDEP GCTL for manganese is a
secondary drinking water standard provided in FDEP Chapter 62-550, FAC. The results for manganese
did not exceed the BSV of 141 ug/L or the USEPA Region IX PRG of 8,800 pg/L. There is not an USEPA

MCL for manganese.

Sodium was detected in all monitoring wells at SIMA ranging from 7,020 to 296,000 ug/L. There were
eight detections that exceeded the FDEP GCTL of 160,000 pg/L with a maximum detection of
296,000 ug/L in MPT-AC-DPW11l. The FDEP GCTL for sodium is a secondary drinking water standard
provided in FDEP Chapter 62-550, FAC. There were no detections exceeding the BSV of 1,524,588 ug/L
for sodium. There is not an USEPA Region IX PRG or USEPA MCL for sodium.

Zinc was detected in monitoring wells MPT-AC-DPWO07D at 26.4 pg/L and MPT-AC-DPW11! at 55 pg/L
exceeding BSV of 5.8 ug/L. Zinc did not exceed the FDEP GCTL of 5,000 ug/L or USEPA Region IX

PRG of 23,000 ug/L. There is not an USEPA MCL for zinc.

5.3.2.1.3 Interpretation of Groundwater Data for SIMA

Two inorganics (manganese and sodium) were detected in the groundwater samples at concentrations
that exceed FDEP GCTLs. Both of these analytes are pervasive groundwater constituents across
NAVSIA Mayport, and each have BSVs that exceed FDEP GCTLs. It is likely that inorganic analytes
detected in the groundwater are related to deposition and natural leaching from the dredge material used
to construct the land mass at AOC C (ABB-ES, 1996b).

5.3.3 Echo Pier
Seven monitoring wells were installed at Echo Pier. Two monitoring wells were screened at or above
15 ft bls, three were screened at approximately 30 to 35 ft bls, and two were screened at approximately

45 to 50 ft bls. Groundwater samples from these monitoring wells and an additional three monitoring

wells were collected in support of the RFI. Figure 4-2 includes the sampling locations at Echo Pier.

5.3.3.1 Groundwater at Echo Pier
Ten groundwater samples, shown in Figure 4-2, were collected at Echo Pier. Target analytes detected in

groundwater samples collected at Echo Pier consisted of VOCs, SVOCs, pesticides, and inorganics.

PCBs and herbicides were not detected in the groundwater samples.
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5.3.3.1.1 Volatile Organic Compounds in the Groundwater at Echo Pier

Ten VOCs were detected in the groundwater samples collected at Echo Pier. Vinyl chloride and
1,1-dichloroethene were the only VOCs detected in the groundwater samples at concentrations that
exceed a regulatory benchmark value and is discussed below. Table 5-9 presents the VOC analytical
results for groundwater at Echo Pier. Figure 5-1 presents the VOC analytical results exceeding FDEP
GCTLs.

1,1-Dichloroethene was detected in monitoring well MPT-AC-DPWO04I at 0.71 pg/L exceeding the USEPA
Region IX PRG of 0.046 pg/L. 1,1-Dichloroethene did not exceed the FDEP GCTL or USEPA MCL of
7 pg/L.

Vinyl chloride was detected in monitoring well MPT-EP-DPW02I at 4.3 ug/L exceeding the FDEP GCTL of
1 pg/L, the USEPA Region IX PRG of 0.02 pg/L, and the USEPA MCL of 2 pg/L. Vinyl chloride was also
detected in the groundwater sample collected from monitoring well MPT-EP-MWO04S at 0.49 ug/L, which
exceeded the USEPA Region IX PRG. Vinyl chloride did not exceed the FDEP GCTL and the USEPA
MCL in monitoring well MPT-EP-MWO048S.

5.3.3.1.2 Semivolatile Organic Compounds in the Groundwater at Echo Pier

Thirteen SVOCs were detected in the groundwater samples collected at Echo Pier. Five SVOCs
consisting of polynuclear aromatic hydrocarbon (PAH) compounds detected in well MPT-EP-DPWO2I
were detected at concentrations that exceed at least one regulatory benchmark value and are discussed
below. Table 5-10 presents the SVOC analytical results for groundwater at Echo Pier. Figure 5-2
presents the SVOC analytical results exceeding FDEP GCTLs.

Monitoring well MPT-EP-DPWO02I contained 2-methylnaphthalene at 95 ug/L exceeding the FDEP GCTL
of 20 pg/L; acenaphthene at 99 ug/L exceeding the FDEP GCTL of 20 pg/L; carbazole at 18 pg/L
exceeding the FDEP GCTL of 4pug/L and the USEPA Region IX PRG of 3.4 ug/;
dibenzo(a,h)anthracene at 56 ug/L exceeding the FDEP GCTL of 0.2 pg/L; and naphthalene at 140 pg/L
exceeding the FDEP GCTL of 20 pg/L. There are no USEPA Region IX RPGs for 2-methylnaphthalene;
acenaphthene; dibenzo(a,h)anthracene; or naphthalene. There are no USEPA Region IX MCLs for
2-methylnaphthalene; dibenzo(a,h)acenaphthene; carbazole; or naphthalene.
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Table 5-9

Summary of Volatiles Detected in Groundwater, Echo Pier

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport

Mayport, Florida

FoEp | USEPA | ysEpa MPT-EP- MPT-AC-
Analyte GCTL' Region IX MCL® DPWO02I MWO03S MWO04S DPW04S DU04 DPWO04l
PRG? Dec-99 Dec-99 Dec-99 Jan-00 Jan-00 Jan-00

VOCs (USEPA Method SW-846 8260B) (ug/L)

1,1-Dichloroethane 70 810 -- 0.7J <5 0.45J <1 <1 12
1,1-Dichloroethene 7 0.046 7 <1 <5 <17 <1 <1 0.71J
1,2-Dichloroethane 3 0.12 5 <1 <5 <1.7 <1 <1 0.087J
1,2-Dichloroethene (total) 63 -- - 0.33J 1.6J 1.7 <1 <1 0.96J
1,2-Dichloroethene, cis- 70 61 70 0.2J 1.6J 1.7 <0.5 <05 0.96J
1,2-Dichloroethene, trans- 100 120 100 0.13J <5 <0.83 <0.5 <05 <0.5

Carbon disulfide 700 1,000 -- <1 4.5J <1.7 <1 <1 0.35J
Chloroform 5.7 0.16 -- <1 <5 <1.7 <1 <1 <1
Dichlorodifluoromethane 1,400 -- -- <1 <5 0.78J <1 <1 <1
Trichloroethene 3 1.6 5 <1 <5 <1.7 <1 <1 0.082J
Vinyl chloride 1 0.02 2 4.3 <5 0.49J <1 <1 0.19J

See notes at end of table.
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Table 5-9 (Continued)
Summary of Volatiles Detected in Groundwater, Echo Pier

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport
Mayport, Florida

9€-9
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'FDEP GCTLs, Chapter 62-777, FAC
2USEPA Region IX PRGs
SUSEPA MCLs

J indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit.

< indicates that the value is less than the detection limit.

Bold results are above the groundwater criteria from Chapter 62-777, FAC.

Foep | USEPA | ysepa MPT-AC-
Analyte GeTL! Region IX MCL® DPW04D DPWO05S DPWOS5I DPWO05D DPW10I
PRG? Jan-00 Jan-00 Jan-00 Jan-00 Jan-00
|VOCs (USEPA Method SW-846 8260B L

1,1-Dichloroethane 70 810 - 2 <1 <1 <1 <1
1,1-Dichloroethene 7 0.046 7 <1 <1 <1 <1 <1
1,2-Dichloroethane 3 0.12 5 <1 <1 <1 <1 <1
1,2-Dichloroethene (total) 63 -= - <1 <1 <1 <1 <1
1,2-Dichloroethene, cis- 70 61 70 0.34J <0.5 <0.5 <0.5 <0.5
1,2-Dichloroethene, trans- 100 120 100 <0.5 <0.5 <0.5 <0.5 <0.5
Carbon disulfide 700 1,000 -- <1 <1 0.63J 0.84J 0.48J
Chloroform 5.7 0.16 - <1 <1 <1 <1 <1
Dichlorodifluoromethane 1,400 - -- <1 <1 <1 <1 <1
Trichloroethene 3 1.6 5 <1 <1 <1 <1 <1
Vinyl chloride 1 0.02 2 <1 <1 <1 <1 <1
Notes:
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Table 5-10

Summary of Semivolatile Organic Compounds Detected in Groundwater, Echo Pier

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport

Mayport, Florida

FDEP US.EPA USEPA MPT-EP- MPT-AC-
Analyte GeTL' Region IX McL® DPWO02I MWO03S MW04S | DPW04S DU04 DPWO04l
PRG? Dec-99 Dec-99 Dec-99 Jan-00 Jan-00 Jan-00
SVOCs (USEPA Method SW-846 8270C) (ua/L)
1,4-Dioxane 5 6.1 -- <10 <10 <10 <10 <10 2.0J
2-Methylnaphthalene 20 - - 95 <10 <10 <10 <10 <10
Acenaphthene 20 - -- 99 1.7J <10 <10 <10 <10
Acenaphthylene 110 -- -- 1.8J <10 <10 <10 <10 <10
Anthracene 2,100 -- -- 2.1J <10 <10 <10 <10 <10
Carbazole 4 34 - 18 <10 <10 <10 <10 <10
Dibenz(a,h)anthracene 0.2 - -- <10 <10 <10 <10 <10 <10
Fluoranthene 280 -- -- 4.8J <10 <10 <10 <10 <10
Fluorene 280 -- - 40 <10 <10 <10 <10 <10
Naphthalene 20 6.2 -- 140 <10 <10 <10 <10 <10
Phenanthrene 210 -- -- 29 <10 <10 <10 <10 <10
Pronamide 53 -- - <10 <10 <10 <10 <10 <10
Pyrene 210 1,800 -- 3.6J <10 <10 46 <10 <10

See notes at end of table.
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RCRA Facility Investigation, Area of Concern C

Table 5-10 (Continued)
Summary of Semivolatile Organic Compounds Detected in Groundwater, Echo Pier

Naval Station Mayport

Mayport, Florida

FoEP | USEPA | ysEpa MPT-AC-
Analyte GCTL' Region IX MCL® DPW04D DPWO05S DPWO5I DPWO05D DPW10I
PRG? Jan-00 Jan-00 Jan-00 Jan-00 Jan-00

SVOCs (USEPA Method SW-846 8270C) (ug/L)
1,4-Dioxane 5 6.1 - <10 <10 <10 <10 <10
2-Methylnaphthalene 20 -- -- <10 <10 <10 <10 <10
Acenaphthene 20 -- -- <10 <10 <10 <10 <10
Acenaphthylene 110 - - <10 <10 <10 <10 <10
Anthracene 2,100 -- - <10 <10 <10 <10 <10
Carbazole 4 3.4 -- <10 <10 <10 <10 <10
Dibenz(a,h)anthracene 0.2 -- -- <10 <10 <10 <10 <10
Fluoranthene 280 -- -- <10 <10 <10 <10 <10
Fluorene 280 -- -- <10 <10 <10 <10 <10
Naphthalene 20 6.2 -- <10 <10 <10 <10 <10
Phenanthrene 210 -- - <10 <10 <10 <10 <10
Pronamide 53 -- -- <10 <10 <10 <10 <10
Pyrene 210 1,800 -- <10 <10 <10 <10 <10
Notes:

'FDEP GCTLs, Chapter 62-777, FAC
2USEPA Region IX PRGs
SUSEPA MCLs

J indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit.
< indicates that the velue is less than the detection limit.

Bold results are above the groundwater criteria from Chapter 62-777, FAC.
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5.3.3.1.3 Inorganics in the Groundwater at Echo Pier

Thirteen inorganics were detected in the groundwater samples collected at Echo Pier. Three inorganic
target analytes (arsenic, iron, and zinc) were detected at concentrations that exceed BSVs. Four
inorganic target analytes (chromium, copper, potassium, and thallium) detected in the samples collected
at Echo Pier during this RFI were not detected in the NAVSTA Mayport background samples
(ABB-ES, 1995b). Four inorganic target analytes (iron, manganese, sodium, and thallium) were detected
in the groundwater samples at concentrations that exceed at least one regulatory benchmark value and
are discussed below. Table 5-11 presents the inorganic analytical results for groundwater at Echo Pier.

Figure 5-3 presents the inorganic analytical results exceeding FDEP GCTLs.

Iron was detected in monitoring wells MPT-EP-MWO03S (2,570 pg/L), MPT-AC-DPWO04I (1,110 pg/L),
MPT-AC-DPWO04D (856 ug/L), and MPT-AC-DPWO05S (1,470 ug/L) at levels exceeding the BSV of
474 ng/L and FDEP GCTL of 300 pg/L. The BSV exceeds the FDEP GCTL for iron. lIron is a FDEP
secondary drinking water standard provided in Chapter 62-550, FAC. It was not detected in the
groundwater samples at concentrations exceeding the USEPA Region IX PRG of 23,000 ug/L.

Manganese was detected in the groundwater samples collected from monitoring wells MPT-EP-DPW 02|
(83.6 pg/L), MPT-EP-MWO03S (137 pg/L), and MPT-AC-DPWO04I (78.1 ug/L) exceeding the FDEP GCTL
of 50 ug/L. Manganese is a FDEP secondary drinking water standard provided in Chapter 62-550, FAC.
Manganese was not detected in the groundwater samples at concentrations exceeding the BSV of
141 pg/L or the USEPA Region IX PRG of 8,800 pug/L. The BSV for manganese exceeds the FDEP
GCTL. There is no USEPA MCL for manganese.

Sodium was detected in the groundwater samples collected from monitoring wells MPT-AC-DPWO04|
(293,000 ug/L) and MPT-AC-DPWO04D (658,000 pg/L) exceeding the FDEP GCTL of 160,000 ug/L.

5.3.3.1.4 Pesticides in the Groundwater at Echo Pier

Three organophosphorous pesticides (phorate, sulfotepp, and thionazin) were detected in the
groundwater samples collected at Echo Pier. None of these constituents was detected at concentrations
that exceed any of the regulatory benchmark values. Table 5-12 presents the pesticide analytical results
for groundwater at Echo Pier.

Sodium is a FDEP secondary drinking water standard provided in Chapter 62-550, FAC. Sodium was not

detected in the groundwater samples at concentrations that exceed the BSV of 1,524,588 ug/L. The BSV
for sodium exceeds the FDEP GCTL. There is no USEPA Region IX PRG or USEPA MCL for sodium.

03JAX0183 5-39 CTO 0094



€810XVYreo

ov-S

600 OLO

Table 5-11

Summary of Inorganics Detected in Groundwater, Echo Pier

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport

Maypoort, Florida

FDEP USEPA USEPA MPT-EP- MPT-AC-
Analyte BSV' GCTL? Region IX MCL® DPWO021* MWO03S MWO04S DPW04S* DU04 DPWO04I*
PRG® Dec-99 Dec-99 Dec-99 Jan-00 Jan-00 Jan-00

Inorganics (USEPA Method SW-846 6010B L
Arsenic 5.3 50 0.45% 10 <2.7 9.0 <2.7 <4.6 <2.5 <2.7
Barium 37.8 2,000 2,600 2,000 30.2J 12.8J 26.7J 10.5 <2.1 13.0
Calcium 226,125 - - - 102,000 105,000 93,100 63,700J 77,500J 80,900J
Chromium -- 100 110 100 2.5 <1.6 <1.6 <2.6 <2.6 <1.6
Copper -- 1,000 1,400 1,300 3.0 <1.1 <1.1 <2.9 <2.9 <0.7
Iron 494 300 11,000 -- 207 2,570 <81.3 <341 <90.6 1,110J
Magnesium 184,393 - -- - 32,200 43,900 23,200 2,560J 10,700J 40,900J
Manganese 141 50 880 - 83.6 137 14.3 26.9J 73.4J 78.1J
Potassium -- - - - 27,600 29,100 14,300 <15.6 6,280J 24,800J
Sodium 1,524,588 160,000 - - 87,100 59,300 55,700 5,460J 15,200J 293,000
Thallium - 2 -- 2 <0.18 <71 7.9 <0.20 <9.4 <0.10
Vanadium 6 49 260 - 1.4 3.9 1.7 3.3 <0.5 <0.10
Zinc 5.8 5,000 11,000 - 223 <1.7 <6.1 <9.9 <12.7 <14

See notes at end of table.
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Table 5-11 (Continued)
Summary of Inorganics Detected in Groundwater, Echo Pier

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport
Mayport, Florida

) FDEP USEPA "1 ysepa Ll . o _
Analyte BSV GCTL? Region IX MCL? DPW04D* DPW05S DPWOS5I DPWO05D DPW10I
PRG? Jan-00 Jan-00 Jan-00 Jan-00 Jan-00
Inorganics (USEPA Method SW-846 6010B) (ug/L)
Arsenic 5.3 50 0.45%° 10 <2.7 <25 <2.7 <27 <25
Barium 37.8 2,000 2,600 2,000 7.5 <3.4 35 356 <1.7
Calcium 226,125 - - - 26,300J 119,000J 48,900J 82,400J 27,700J
Chromium - 100 110 100 <2.4 <2.6 <1.6 <1.6 <2.6
Copper - 1,000 1,400 1,300 <1.1 <2.9 <0.7 <1.1 <2.9
Iron 494 300 11,000 - 856J 1,470J 269J <120 <43.7
Magnesium 184,393 - - - 47,300J 12,000J 9,940J 18,900J 26,500J
Manganese 141 50 880 -- 37.7J 93.8J 16.5J 17.2J <8.6
Potassium - - - - 61,600J 22,800J 6,090J 10,800J 31,700J
Sodium 1,524,588 160,000 - - 658,000 30,900J 15,500 66,500 112,000J
Thallium - 2 - 2 <0.44 <9.4 <7.1 <71 <0.24
Vanadium 6 49 260 - <3.5 <21 <0.5 <0.5 3.1
Zinc 5.8 5,000 11,000 - <4.6 <4.7 <8.2 <16.7 <3.7
Notes:

"Recalculation of BSVs, NAVSTA Mayport, Florida, TtNUS, 2001

2FDEP GCTLs, Chapter 62-777, FAC
SUSEPA Region IX PRGs

‘USEPA MCLs

*Well resampled for thallium in April 2003.

J indicates the presence of a chemical at a concentration less than the reporting linit and greater than the method dstection limit.

< indicates that the value is less than the detection limit.

Bold results are above the groundwater criteria from Chapter 62-777, FAC.
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Table 5-12
Summary of Pesticides Detected in Groundwater, Echo Pier

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport
Mayport, Florida

USEPA MPT-EP- MPT-AC-
FDEP . USEPA
Analyte GCTL' Region IX MCL DPWO02I MWO03S MWO04S | DPWO04S DU04 DPWO04l
PRG? Dec-99 Dec-99 Dec-99 | Jan-00 Jan-00 Jan-00
Organophosphorous Pesticides (USEPA Method SW-846 8141A /L
Phorate 1.4 -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Sulfotepp 3.5 - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Thionazn - -- - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
roEp | YSEPA 1| ysepa MPT-AC-
Analyte GCTL' Region IX MeL® DPW04D | DPWO05S | DPWO05I | DPW05D | DPW10I
PRG? Jan-00 Jan-00 Jan-00 Jan-00 Jan-00
Organophosphorous Pesticides (USEPA Method SW-846 8141A L
Phorate 1.4 - - <1.0 <1.0 <1.0 <1.0 0.42J
Sulfotepp 3.5 - - <1.0 <1.0 <1.0 <1.0 0.40J
Thionazn -- - - <1.0 <1.0 <1.0 <1.0 0.50J
Notes:

'FDEP GCTLs, Chapter 62-777, FAC
2USEPA Region IX PRGs
SUSEPA MCLs

J indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit.

< indicates that the value is less than the detection limit.
Bold results are above the groundwater criteria from Chapter 62-777, FAC.
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Thallium was detected in the groundwater sample collected from monitoring well MPT-EP-MWO04S at
7.9 ug/L, exceeding the FDEP GCTL and USEPA MCL of 2 ug/L. There is not a BSV or USEPA
Region IX PRG for thallium.

5.3.3.1.5 Interpretation of Groundwater Data for Echo Pier

One VOC (vinyl chloride), five SVOCs (2-methylnaphthalene; acenaphthene; carbazolc;
dibenzo(a,h)anthracene; and naphthalene) and four inorganics (iron, manganese, sodium, and thallium)
were detected in the groundwater samples at concentrations that exceed FDEP GCTLs. All FDEP GCTL
exceedances for the organic target analytes occurred in the groundwater sample collected from
monitoring well MPT-EP-DPWO02I.

Volatiles

Vinyl chloride, historically detected in the shallow zone of the Surficial aquifer, has migrated vertically into
the intermediate zone of the Surficial aquifer. Vinyl chloride may be introduced into the environment
anthropogenically or through the degradation of parent compounds such as tetrachloroethene and
1,1,1-trichloroethane. Although neither tetrachloroethene nor 1,1,1-trichloroethane was detected in the
groundwater samples collected at Echo Pier, other breakdown products of tetrachloroethene were
detected along with vinyl chloride. The evidence suggests that either the source area has not been
identified or that once present tetrachloroethene has undergone significant degradation.

Semivolatiles

Acenaphthene; 2-methylnapthalene; carbazole; dibenzo(a,h)anthracene; and naphthalene were detected
in the intermediate zone of the Surficial aquifer. These analytes are often found in concomitant existence
with one another and are likely a result of a petroleum release at Echo Pier. Free product has historically
been detected in nearby monitoring wells MPT-EP-MWO01S and MPT-EP-MWO02S, which are monitored
under the petroleum program and further discussed in Section 3.1.3.3. No other significant detections of

these target analytes occurred in the monitoring wells sampled at Echo Pier.

Inorganics

Three inorganic target analytes (iron, manganese, and sodium) were detected in the groundwater
samples collected at Echo Pier in concentrations that exceed FDEP GCTLs. Iron, manganese, and
sodium are pervasive groundwater constituents across NAVSTA Mayport and each have BSVs that
exceed FDEP GCTLs. Based on comparison to the BSVs, range of reporting limits, and range of
detected concentrations taken from the GIR Background Data and Recalculation of Media BSVs for

03JAX0183 5-43 CTO 0094



Rev. 1

08/29/03

NAVSTA Mayport, manganese and sodium do not exceed their respective values. Therefore, it is likely

that inorganic analytes detected in the groundwater are naturally occurring and are related to the parent

material used to construct the land mass at AOC C (ABB-ES, 1996b) and not the processes which take

place at the site. Although iron was detected above its respective background screening concentration, it

has commonly been detected above background concentrations in areas initiating land use controls at

various sites on base. The iron concentrations in groundwater will be further evaluated during the CMS
stage.
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6.0 HUMAN HEALTH RISK ASSESSMENT

The purpose of the HHRA is to characterize the risks to humans associated with the potential exposures
to chemicals in surface soil, subsurface soil, groundwater, surface water, and sediment. This HHRA is

conducted in accordance with applicable USEPA and FDEP guidance documents.

The methodology for the HHRA consists of the following five steps:

= Data evaluation.

= Selection of COPCs.

= Exposure assessment.

= Toxicity assessment.

» Risk characterization (including uncertainty analysis).

Collectively, these components are used to identify significant site-related contaminants, known as COPCs,

and estimate the potential magnitude of exposure and risk associated with these contaminants.

The location, physical description, history, and environmental setting associated with AOC C are described
in Chapters 1.0 and 2.0 of this report. During the site investigation of AOC C for this report, surface soil,
subsurface soil, surface water, sediment, and groundwater samples were collected. The investigation
methodology, sampling locations, and the sampling rationale are presented in Chapter 4.0 of this report. A
discussion of the nature and extent of contamination based on the analytical results is presented in
Chapter 5.0. Appendix K provides supporting HHRA information and calculations. Note that tables in
Appendix K are numbered in accordance with the requirements of Risk Assessment Guidance for
Superfund: Volume I, Human Health Evaluation Manual (Part D, Standardized Planning, Reporting, and
Review of Superfund Risk Assessments) (USEPA, 1998a) and, therefore, are not necessarily referred to in

sequential order in this chapter.

6.1 DATA EVALUATION

The data evaluation involves numerous activities, including sorting the data by medium, evaluating the

quality of data with respect to qualifiers and codes, and developing a data set for use in risk assessment.

Data for this HHRA consisted of analytical results for surface soil, subsurface soil, surface water,
sediment, and groundwater samples collected during the investigation for this report. Surface water and
sediment samples were collected. For groundwater, unfiltered samples were collected and analyzed.

Risk estimates for groundwater were based on the analytical data collected during the most recent

03JAX0183 6-1 CTO 0094



Rev. 1

08/29/03

sampling effort in 1999 and 2000. Groundwater data from older investigations in 1995 and 1997 were not

used for the risk evaluation. The Data Quality Objectives (DQOs) for collecting environmental samples

and conducting laboratory analyses are described in the RCRA Confirmation and RFI Work Plan for

AOC C (TtNUS, 1999a). Sample collection and analysis followed QA/QC procedures as described in the
approved RFI GIR (ABB-ES, 1995b).

Chemical analyses were performed in accordance with SW-846 methodologies. The analytical results
were evaluated using the National Functional Guidelines (USEPA, 1994a and 1994b) to assess data
usability and the laboratory's compliance with the analytical methodology. The analytical data were
reviewed, validated, and evaluated using the criteria specified in the DQOs. All validated data (and
qualifiers, as necessary) are presented in Appendix H. All unqualified positive detections and “J” qualified
detections (estimated values) were considered as detected concentrations for this HHRA. All
non-detections (indicated with a “U” qualifier) were retained in the HHRA data set. Any samples with a
“UR” qualifier (indicating a rejected non-detect result) or “R” qualifier (indicating a rejected positive
detection) were not included in the HHRA data set. Based upon the evaluation of the analytical data in

conformance with the DQOs, the data presented in this report are acceptable for use in this HHRA.

For the 1999 and 2000 groundwater sampling, direct push sampling locations and monitoring wells
AC-DPWO01S, | and D; AC-DPWO02S, I, and D; AC-DPWO03S, |, and D; AC-DPWO04S, I, and D;
AC-DPWO05S, |, and D; AC-DPWO06S, I, and D; AC-DPWO7S, I, and D; AC-DPWO08S, I, and D;
AC-DPWO09I and D; AC-DPW10Il; AC-DPW11l; AC-DPW12Il; EP-DPWO02I; EP-MW03S; EP-MWO04S;
TC-DPWO01S and D; TC-DPWO02D and DD; TC-DPWO03S, I, D, and DD; TC-DPWO06S and I; TC-DPWQ7D;
TC-DPWO09I and D; and TC-MWO04S were included in AOC C. Surface soil samples were collected from
sampling locations MPT-AC-SS03-01, MPT-AC-SS04-01, TCS00101, TCS00201, TCS00301, TCS00401,
and MPT-55-SS-06-01. Subsurface soil samples were collected from sampling locations
MPT-AC-SU-01-05, MPT-AC-SU-02-05, MPT-AC-SU03-04, MPT-AC-SU04-04, TCB00203, TCB00103,
TCB00403, TCB00303, MPT-G4-SU-39-05, and MPT-G4-SU-40-05. One surface water and one
sediment sample were collected from the small pond southwest of the Building 191 parking lot along the

northern boundary of the golf course.

The data evaluation included the calculation of basic descriptive statistics for each data set evaluated in
the HHRA. Basic statistics included frequency of detection (FOD), range of positive detections, arithmetic
mean, normal 95 percent Upper Confidence Level UCL-N) on the mean, and log-normal 95 percent
Upper Confidence Level (UCL-L) on the mean. Appendix K-12 provides the references for equations and

calculations used to determine the UCL-L and the UCL-N on the mean.
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6.2 SELECTION OF CHEMICALS OF POTENTIAL CONCERN FOR HHRA

COPCs for baseline HHRA are limited to those chemicals that exceed a selection criterion. For this risk
assessment, State risk-based and health-based criteria were used to reduce the number of chemicals and
exposure routes considered in a risk assessment. The premise of this screening step is that risk is typically
dominated by a few chemicals and that, although dozens may actually be detected, many chemicals may
contribute minimally to the total risk.

FDEP guidelines and criteria were used to select COPCs (FDEP, 2000, 2001a, and 2001b). For soil,
surface water, sediment, and groundwater, COPCs were selected for each medium (e.g., arsenic in surface
soil). The COPCs were defined as chemicals that were positively detected in an environmental medium at a

maximum concentration exceeding background and screening values.

For each medium, the following criteria were used to exclude detected analytes from the list of COPCs.
Each criterion by itself was justification for excluding the analyte:

= Infrequent Detection. FOD defined as the number of samples in which the analyte is detected divided

by the number of samples analyzed for that analyte. A chemical was considered a candidate for
exclusion if (1) it had a low FOD (e.g., less than 5 percent), (2) it was not detected in other sampled
media or at high concentrations (i.e., contaminated “hot spots” do not exist), and (3) there was no
reason to believe that the chemical may be present (USEPA, 1998a). Although several chemicals were
detected at less than 5 percent frequency in groundwater, the samples represent more than one
possibie area of impact at AOC C (see Site History and Nature and Extent for discussion of the possibie
releases at AOC C) and were, therefore, retained because there is reason to believe the chemical may
be present, and the detections were not less than 5 percent of the samples taken at one possible area

of impact. No chemicals were eliminated from this HHRA based on the FOD screening criteria.

= Less than Background Screening Concentrations. If the maximum detected concentration of an

analyte in a medium was less than twice the arithmetic mean of the background concentration
(inorganics only), the analyte was not selected as a COPC (USEPA, 1995). The BSVs were taken
from the Recalculation of Media Background Screening Values Memorandum (TtNUS, 2000)
(Appendix J).

= |Less than Risk-Based Screening Concentrations, Standards, and Guidelines. If the maximum detected

concentration of the analyte in a medium was less than its corresponding adjusted Florida risk-based
screening concentrations, the analyte was not selected as a COPC. Florida risk-based screening

concentrations were based on residential use and were taken from Technical Report: Development of
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Soil Cleanup Target Levels for Chapter 62-777, FAC (FDEP, 2000). In the FDEP tables, the target
cancer risk is 1 x 10 and the target HQ is 1. All screening levels based on noncarcinogenic effects
were adjusted to represent a target HQ of 0.1 in accordance with FDEP guidance (FDEP, 2000). To
make this adjustment, all risk-based screening levels for noncarcinogenic effects were divided by 10.
All risk-based screening levels for carcinogenic effects were adjusted to account for cumulative cancer
effects by dividing the screening level by the number of detected carcinogenic chemicals in accordance
with FDEP guidance (FDEP, 2000). GCTLs based on Primary or Secondary Standards were not

adjusted.

= Less than Essential Nutrient Screening Values. If the maximum detected concentration of an

essential nutrient (i.e., calcium, magnesium, potassium, and sodium) in a medium was below a toxic
level or consistent with or only slightly above its background concentration, the essential nutrient was
not selected as a COPC. The derivation of essential nutrient screening values for calcium,
magnesium, potassium, and sodium is presented in Appendix C-1 of the Remedial Investigation and
Feasibility Study, General Information Report, Naval Air Station Whiting Field, Milton, Florida
(ABB-ES, 1998).

USEPA Region IX PRGs were presented as a point of comparison, but were not used in the determination
of COPCs.

Tables 2.1 through 2.5 in Appendix K-2 provide the basic descriptive statistics for analytes detected in each
medium, identify which analytes were selected as COPCs, and present the COPC selection rationale.

Appendix K-3, Tables 3.1 through 3.5, provide the EPC determinations for the COPCs in each medium.

6.2.1 Chemicals of Potential Concern for AOC C

Sections 6.2.1.1 through 6.2.1.5 identify AOC C COPCs in surface soil, subsurface soil, surface water,
sediment, and groundwater, respectively. Arsenic, determined to be a COPC in all soil and sediment media
in AOC C, was a component of herbicides that were commonly used in the past. VOCs were only
determined to be COPCs in groundwater and include tetrachloroethene and its degradation products.
SVOCs were found to be COPCs in surface soil and groundwater. A number of metals were determined to
be COPCs in groundwater, while fewer metals were determined to be COPCs in the remaining media.
Arsenic was the only chemical determined to be a COPC in sediment and cyanide was the only chemical

determined to be a COPC in surface water.
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6.2.1.1 Surface Soil - AOC C

Location identification numbers for AOC C surface soil samples considered for AOC C COPCs are listed in
Section 6.1. Figure 4-1 depicts the location of these soil samples. There were 10 detected carcinogenic
chemicals; therefore, the carcinogenic screening levels were divided by 10. Table 6-1 lists analytes
selected as COPCs for surface soil at AOC C. The COPC selection process AOC C is summarized in
Appendix K-2, Table 2.1. The following chemicals were identified as COPCs: benzo(a)pyrene (equivalent),

Aroclor-1260, antimony, arsenic, and iron.

6.2.1.2 Subsurface Soil - AOC C

Location identification numbers for subsurface soil samples considered for AOC C COPCs are listed in
Section 6.1. Figure 4-1 depicts the location of these soil samples. There were six (6) detected
carcinogenic chemicals; therefore, the carcinogenic screening levels were divided by six. Table 6-1 lists
analytes selected as COPCs at AOC C. The COPC selection process for subsurface soils in AOC C is
summarized in Appendix K-2, Table 2.2. Arsenic and mercury were identified as COPCs for AOC C
subsurface soil.

6.2.1.3 Surface Water — AOC C

One surface water sample was collected from the pond at the southwest corner of the Building 191 parking
lot and considered for AOC C COPCs. Figure 4-1 depicts the location the surface water sample. There
were three detected carcinogenic chemicals; therefore, the carcinogenic screening levels were divided by
three. Table 6-1 lists the analyte selected as a COPC for surface water at AOC C. The COPC selection
process for surface water is summarized in Appendix K-2, Table 2.3. Cyanide was identified as a COPC for
AOC C surface water.

6.2.1.4 Sediment — AOC C

One sediment sample was collected from the pond at the southwest corner of the Building 191 parking lot
and considered for AOC C COPCs. Figure 4-1 depicts the location the sediment sample. There were
three (3) detected carcinogenic chemicals; therefore, the carcinogenic screening levels were divided by
three. Table 6-1 lists the analyte selected as a COPC for sediment at AOC C. The COPC selection
process for sediment is summarized in Appendix K-2, Table 2.4. Arsenic was identified as a COPC for
AOC C sediment.

03JAX0183 6-5 CTO 0094



Rev. 1

08/29/03
Table 6-1
Summary of COPCs at AOC C
RCRA Facility Investigation, Area of Concern C
Naval Station Mayport
Mayport, Florida
COPC | Surface Soil | Subsurface Soil | Sediments | Surface Water | Groundwater
1,1-Dichloroethene no no no no yes
1,2-Dichloroethane no no no no yes
1,2-Dichloroethene (total) no no no no yes
1,4-Dioxane no no no no yes
2-Methylnaphthalene no no no no yes
4,4-DDT no no no no yes
Acenaphthene no no no no yes
Aldrin no no no no yes
Aluminum no no no no yes
Antimony yes no no no no
Aroclor-1260 yes no no no no
Arsenic yes yes yes no no
Benzo(a)pyrene (equiv) yes no no no no
beta-BHC no no no no yes
Bromodichloromethane no no no no yes
Cadmium no no no no no
Carbazole no no no no yes
Chlorodibromomethane no no no no yes
Chloroform no no no no yes
Cis-1,2-dichloroethene no no no no yes
Cyanide no no no yes no
Dibenzofuran no no no no yes
Fluoranthene no no no no yes
Fluorene no no no no yes
gamma-BHC no no no no yes
Iron yes no no no yes
Magnesium no no no no yes
Manganese no no no no yes
Mercury no yes no no no
Naphthalene no no no no yes
Nickel no no no no no
Phenanthrene no no no no yes
Phorate no no no no yes
Pyrene no no no no yes
Sodium no no no no yes
Sulfotepp no no no no yes
Tetrachloroethene no no no no yes
Thallium no no no no yes
Trans-1,2-dichlorocthcne no no no no yes
Trichloroethene no no no no yes
Vinyl chloride no no no no yes
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6.2.1.5 Groundwater - AOC C

Location identification numbers for groundwater samples considered for AOC C COPCs are listed in
Section 6.1. Figure 4-2 depicts the location of the sampled monitoring wells. There were 15 detected
carcinogenic chemicals; therefore, the carcinogenic screening levels were divided by 15. Table 6-1 lists
analytes selected as COPCs for groundwater at AOC C. The COPC selection process for groundwater in
AOC C is summarized in Appendix K-2, Table 2.5. The following chemicals were identified as COPCs for
AOC C in groundwater: 1,1-dichloroethane; 1,1-dichloroethene; 1,2-dichloroethene (total);
bromodichloromethane; chlorodibromomethane; chloroform; tetrachloroethene; trichloroethene; vinyl
chloride; 1,4-dioxane; 2-methylnaphthalene; acenaphthene; carbazole; dibenzofuran; fluoranthene; fluorine;
naphthalene; phenanthrene; pyrene; 4,4-DDT; aldrin; beta-BHC; sulfotepp; phorate; aluminum; iron;

manganese; and thallium.

Groundwater samples were collected from shallow, intermediate, and deep DPT sampling locations and
permanent shallow monitoring wells. Maximum concentrations of bromodichloromethane,
chlorodibromomethane, chloroform, and tetrachloroethene were less than their respective MCLs.

6.3 EXPOSURE ASSESSMENT

The exposure assessment was conducted to identify the pathways by which humans are potentially
exposed, the magnitude of potential human exposure, and the frequency and duration of exposure. This

process involves several steps:

= Characterization of the exposure setting in terms of physical characteristics and the populations that

may potentially be exposed to site-related chemicals.

= |dentification of potential exposure pathways and receptors.

» Quantification of exposure for each receptor in terms of the amount of chemical that is ingested,

inhaled, or absorbed through the skin from all potentially complete exposure pathways.

6.3.1 Exposure Setting Characterization

Chapter 2.0 describes the regional and site-specific environmental setting of AOC C. AOC C is located
southeast of the NAVSTA Mayport Turning Basin and includes buildings and facilities around the southern
portion of Echo Pier, Building 191, and the SIMA Building. The SIMA building is used in support of
maintenance activities for ships at NAVSTA Mayport. Storage areas at Building 191 are used to support
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ship and shore services at NAVSTA Mayport by providing areas to receive, temporarily store, and distribute
supplies. The outlying buildings are used to warehouse hazardous materials such as solvents and

compressed gasses.

6.3.2 Identification of Potential Receptors and Exposure Pathways

The receptors to be evaluated were selected based on the current and plausible future use of the sites and
surrounding areas. The property is currently being used for non-residential Naval activities and is expected

to remain non-residential for the foreseeable future.

The following five potential receptors were evaluated for AOC C assuming current and future land use

scenarios:

= Military residents — Individuals who live on base with their families during their tour of duty at

NAVSTA Mayport. Typically, a tour of duty is three years. These residents use groundwater extracted
from NAVSTA Mayport's deep on-base water supply wells. The groundwater is treated using activated
carbon at the wellhead. The screened interval for the on-base water supply wells is approximately
400 ft bls and is, therefore, not from the potentially contaminated shallow aquifer.

» Hypothetical future on-site residents — Individuals who may reside on AOC C in the future. These
residents may come into direct contact with contaminants in surface soils, surface water, and sediments
and may rely on the shallow groundwater aquifer as a domestic water supply. This scenario is
considered unlikely, but is included for purposes of completeness and to provide information to the risk

managers.

= Trespassers — Individuals who may from time to time enter a site without proper authorization and come

into contact with surface soil. Exposure to authorized visitors is also considered under this scenario.

= Construction Workers — Individuals who may come into contact with surface soils, subsurface soils, or

groundwater while excavating or performing construction activities near contaminated sites.

= Base Workers — Individuals who, during their 8-hour work shifts, may come into contact with surface
soils. Use of the shallow aquifer for a potable water supply was not considered likely for the same
reasons listed for the military residents. Exposure of base workers is very task-dependant. For
example, the exposure of office workers to site-related media may be much lower than the exposure of

landscapers.
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Hypothetical future adult and child (ages 1 to 6) on-site residents were quantified for purposes of
completeness only. NAVSTA Mayport is an active Naval Base and is expected to remain so in the

foreseeable future.

A summary of the potential exposure pathways for the aforementioned receptors at AOC C is presented in
Table 6-2. Information in these tables includes the scenario period, exposure medium, potentially exposed
receptor population, exposure route, and the rationale for pathway selection or exclusion. Sections 6.3.2.1
through 6.3.2.5 describe the receptors considered to be potentially exposed to surface soil, subsurface soll,

surface water, sediment, and groundwater, respectively.

6.3.2.1 Surface Soil

The receptors considered to be potentially exposed to surface soil are:

» Hypothetical future on-site residents who may directly contact contaminants in surface soils. These
receptors were evaluated for purposes of completeness only because the site is expected to remain

non-residential.

= Current and future base workers who may come in contact with surface soils while performing work.

= Current and future construction workers who may come in contact with surface soils while performing

excavation or construction work.

= Current and future trespassers who may come in contact with contaminated surface soils while visiting

the site.

Exposures of hypothetical potential future residents (adult and child), current and future base workers,
current and future construction workers, and current and future trespassers (combined adolescent and
adult) to surface soil contaminants were evaluated in this HHRA. Incidental ingestion, dermal contact,

and inhalation exposure routes were considered.

6.3.2.2 Subsurface Soil

The receptors considered to be potentially exposed to subsurface soil are current and future construction

workers who may come in contact with subsurface soils while performing excavation or construction work.
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Table 6-2
Summary of Cancer Risks and Hazard Indices

RCRA Facility Investigation, Area of Concern C

Naval Station Mayport

Mayoort, Florida

Exposure Cancer Chemicals Chemicals Chemicals with Chemicals
Receptor Medium Exposure Route Risk (RME) w!th Cancer w!th Cancer Cancer Risks >10-6 HI (RME) with Hi > 1
Risks >10-4 | Risks >10-5
Base Worker Surface Soil Ingestion 7.5E-06 - -- Benz(c;(qa&s))/rene 3.3E-02 -
Dermal Contact 1.0E-06 -- -- Benzo(a)pyrene 8.6E-03 -
(equiv)
Inhalation 1.2E-09 -- -- -- 4.0E-05 -
Total 8.6E-06 - - Benzo(a)pyrene 4 4¢ 4o -
(equiv)
Construction Worker Surface Soil Ingestion 2.3E-07 - - -- 25E-02 -
Dermal Contact 1.2E-08 -- -- -- 2.4E-03 --
Inhalation 3.7E-12 - -- - 3.2E-06 -
Total 2.4E-07 -- -- 2.8E-02 --
Construction Worker  Subsurface Soil Ingestion 4.6E-09 -- -- -- 7.5E-04 -
Dermal Contact 2.3E-10 -- -- -- 3.8E-05 -
Inhalation 1.6E-13 -- - - 2.8E-08 --
Total 4.9E-09 -- -- 7.8E-04 --
Construction Worker Groundwater Ingestion 2.2E-10 -- - - 2.1E-04 --
Dermal Contact 4.8E-09 -- -- -- 1.3E-02 --
Inhalation 1.8E-10 -- -- -- 8.4E-06 --
Total 5.2E-09 -- - 1.3E-02 --
TOTAL 2.5E-07 41E-02

See notes at end of table.
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Table 6-2 (Continued)

Summary of Cancer Risks and Hazard Indices

RCRA Facility Investigation, Area of Concern C
Naval Station Mayport
Mayport, Florida

Exposure Cancer Chemicals Chemicals Chemicals with Chemicals
Receptor M: dium Exposure Route Risk (RME) with Cancer| with Cancer Cancer Risks >10-6 HI (RME) with HI > 1
Risks >10-4 | Risks >10-5
Trespasser Surface Soil Ingestion 1.9E-06 - . Benz(‘;fgi‘\’z’e”e 2.0E-02 -
Adolescent Dermal Contact 1.7E-06 -- -- Benz(c;(;gs/ ))/rene 3.5E-02 -
Inhalation 1.4E-10 -- -- -- 1.2E-05 -
Total 3.6E-06 - . Benzo(@)pyrene g 5 -
(equiv)
Trespasser Surface Soill Ingestion 2.2E-06 -- -- Benlv.(c;(:gi?l))/rene 1.2E-02 -
Adult Dermal Contact 1.3E-06 -- - Benzo(a)pyrene 72E-06 -
(equiv)
Inhalation 1.7E-10 -- -- -- 1.3E-02 -
Total 3.5E-06 - - Benzo(@)pyrene  , 5 -
(equiv)
TOTAL 7.1E-06 8.1E-02
Hypothetical Future . . i i Benzo(a)pyrene Aroclor-1260, .
On-Site Resident Surface Soil Ingestion 6.7E-05 (equiv) Arsenic NA
Adult and Child Dermal Contact ~ 1.9E-05 . Bennlcimyrene - NA -
Inhalation 3.4E-09 -- -- -- NA --
Total 8.7E-05 Benzo(a)pyrene Aroclor-1 _260, NA .
(equiv) Arsenic
Hypothetical Future .
On-Site Resident Surface Water Ingestion - - - - NA -
Adult and Child Dermal Contact -- -- -- -- NA --
Inhalation -- - - - NA --
Total 0.0E+00 -- -- -- NA --

See notes at end of table.
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Table 6-2 (Continued)

Summary of Cancer Risks and Hazard Indices

RCRA Facility Investigation, Area of Concern C

Naval Station Mayport
Mayport, Florida

Exposure Cancer Chemicals Chemicals Chemicals with Chemicals
Receptor Medium Exposure Route Risk (RME) w!th Cancer w!th Cancer Cancer Risks >10-6 HI (RME) with HI > 1
Risks >10-4 | Risks >10-5
Hypothetical Future . . . 1,1-Dichloroethene, _
On-Site Resident Groundwater Ingestion 2.9E-08 -- Vinyl Chloride Carbazole, Aldrin NA
Adult and Child Dermal Contact 2.9E-06 - - - NA --
Inhalation 2.4E-05 - Vinyl Chloride  1,1-Dichloroethene NA --
11- Tetrachloroethene
Total 5.5E-05 - Dlghloroethgne, Carbazole, Aldrin NA --
Vinyl Chioride
TOTAL 1.4E-04

Hypothetical Future . . a oF. _

On-Site Resident Surface Soil Ingestion NA NA NA NA 9.2E-02
Adult Dermal Contact NA NA NA NA 1.0E-01 --
Inhalation NA NA NA NA 5.6E-05 --
Total NA NA NA NA 2.0E-01 --
Hypothetical Future . : _

On-Site Resident Surface Water Ingestion NA NA NA NA 4.4E-05
Adult Dermal Contact NA NA NA NA 7.9E-05 --
Inhalation NA NA NA NA -- --
Total NA NA NA NA 1.2E-04 --
Hypothetical Future . __

On-Site Resident Groundwater Ingestion NA NA NA NA 7.3E-01
Adult Dermal Contact NA NA NA NA 2.2E-01 -
Inhalation NA NA NA NA 2.9E-02 --
Total NA NA NA NA 9.8E-01 --

TOTAL 1.2E+00

See notes at end of table.
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Table 6-2 (Continued)

Summary of Cancer Risks and Hazard Indices

RCRA Facility Investigation, Area of Concern C

Naval Station Mayport
Mayport, Florida

Exposure Cancer Chemicals Chemicals Chemicals with Chemicals
Receptor Medium Exposure Route Risk (RME) wsth Cancer w!th Cancer Cancer Risks >10-6 HI (RME) with HI > 1
Risks >10-4 | Risks >10-5
Hypothetical Future . .
On.-Site Resident Surface Soill Ingestion NA NA NA NA 7.2E-01 --
Child Dermal Contact NA NA NA NA 2.1E-01 --
Inhalation NA NA NA NA 1.3E-04 --
Total NA NA NA NA 9.3E-01 --
Hypothetical Future .
On.-Site Resident Surface Water Ingestion NA NA NA NA 2.3E-03 --
Child Dermal Contact NA NA NA NA 3.6E-04 --
Inhalation NA NA NA NA -- -
Total NA NA NA NA 2.6E-03 -
Hypothetical Future .
On-Site Resident Groundwater Ingestion NA NA NA NA 1.2E+00 --
Child Dermal Contact NA NA NA NA 3.7E-01 --
Inhalation NA NA NA NA 6.8E-02 --
Total NA NA NA NA 1.7E+00 --
TOTAL 2.6E+00

Notes:

RME - Reasonable maximum exposure

NA - not applicable
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Exposures of current and future construction workers to subsurface soil contaminants were evaluated in

this HHRA. Incidental ingestion, dermal contact, and inhalation exposure routes were considered.

6.3.2.3 Surface Water

Surface water sampling was limited to the small pond located southwest of the Building 191 parking lot.
The Mayport Turning Basin is located adjacent to AOC C. However, an evaluation of COPCs in surface
water and sediments of the Turning Basin is beyond the scope of this HHRA. This is primarily because
the basin in dredged every two to three years for safe berthing of Navy ships. Dredged sediments are
transferred through a slurry pipeline to SWMU 50, the Western Dredge Spoil area. Data from any surface
water or sediment sampling that would be collected for this investigation, and subsequent evaluation of
human risks, would be unusable the next time the basin is dredged. The receptors considered to be
potentially exposed to surface water (i.e., the small pond) are hypothetical future residents who may wade
in the surface water. These receptors were evaluated for purposes of completeness only, because it is

expected that the land will continue to be used as a Naval base.

Base workers, construction workers, and trespassers may also be exposed to the surface waters of the
small pond; however, based on the size and location of the pond, the exposure is likely to be minimal.
Consequently, exposure is not quantified for these receptors in this HHRA.

Hypothetical future residents (adult and child) exposed to surface water contaminants were evaluated in

this HHRA. Incidental ingestion and dermal contact exposure routes were considered.

6.3.2.4 Sediment

The sediments sampled are those associated with the surface water in the small pond located southwest
of the Building 191 parking lot. The water level in the pond may vary with rainfall; sediments are
periodically exposed. The hypothetical future resident, base worker, construction worker, and trespasser
may be potentially exposed to sediment; however, the exposure is likely to be minimal and is not
quantified in this HHRA. Therefore, although COPCs were developed for sediment, risk due to exposure
to sediment was not evaluated further in this risk assessment. Additionally, arsenic is the only COPC in
sedimenl. Arsenic impact is more likely due to herbicides that were commonly used in the past rather

than site related activities.
The Mayport Turning Basin is located adjacent to AOC C. However, the evaluation of risks as a result of

exposure to surface waters and sediments in the Turning Basin is beyond the scope of the HHRA. This is

primarily because the basin in dredged every two to three years for safe berthing of Navy ships. Dredged
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sediments are transferred through a slurry pipeline to SWMU 50, the Western Dredge Spoil area. Data
from any surface water or sediment sampling that would be collected for this investigation, and

subsequent evaluation of human risks would be unusable the next time the basin is dredged.

6.3.2.5 Groundwater

The receptors considered to be potentially exposed to groundwater are as follows:

= Hypothetical future on-site residents who may use groundwater from wells in the contaminated shallow
aquifer. These receptors were evaluated for purposes of completeness only, because it is expected
that the land will continue to be used as a Naval base. In addition, drinking water is provided to the
area from the NAVSTA Mayport's deep on-base water supply wells, and it is unlikely that hypothetical
future residents would instail domestic water supply wells in the shallow aquifer. In addition, the
results of water quality indicator parameters (total dissolved solids, sodium, calcium, magnesium,
potassium, etc.) suggest that groundwater in the site vicinity is similar to seawater and does not meet
the criteria of a Class G-I or G-Il drinking water supply. Degradation of the Surficial aquifer is likely
due to seawater intrusion or leaching of dredge material used as fill during NAVSTA Mayport

construction activities.

=  Current and future construction workers who may come in contact with groundwater while performing

excavation.

On-base water supply welis exist on NAVSTA Mayport and are used for groundwater supply to on-base
military residents. The groundwater is extracted from approximately 400 ft bls and is treated. Therefore,
exposure to the contaminated shallow aquifer is not considered for the military resident receptor, the base

worker, or the trespasser.

6.3.3 Exposure Point Concentration

The EPC is the concentration of a COPC used to best estimate the intake. Ideally, the EPC should be
the true average concentration within the exposure unit. However, because of the uncertainty associated
with eslimating the true average concentration at a site, the 95 percent DEFINE - UCL of the arithmetic
mean is used as the EPC. If there were less than 10 samples, the maximum concentration was chosen
as the EPC as the UCL does not provide a good estimation of the upper bound of the mean concentration
for these small data sets. If there were more than 10 samples, each data set was evaluated using the
Shapiro-Wilk W test to determine if the data set more closely reflected a normal or lognormal distribution. If

results were inconclusive, the data were assumed to be log-normally distributed. The 95 UCL-L and
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95 UCL-N were calculated for each analyte in each medium and data set using one-half the reporting limit

for non-detection results and the average for samples with duplicates. The UCL-N was used as the EPC if

the Shapiro-Wilk W test indicated a normal distribution, and the UCL-L was used as the EPC if the

Shapiro-Wilk W test indicated a log-normal distribution. If the calculated 95 UCL exceeded the maximum

detected concentration, the maximum detected concentration was selected as the EPC. EPCs were

calculated for analytes in surface soil, subsurface soil, surface water, sediment, and groundwater
samples located in AOC C.

USEPA Region IV guidance (USEPA, 1995) was followed to determine an equivalent benzo(a)pyrene EPC
concentration to represent the carcinogenic PAHs. The Region IV guidance uses a Toxicity Equivalency
Factor (TEF) methodology to convert each of the reported carcinogenic PAHs to benzo(a)pyrene
equivalents. The equivalent benzo(a)pyrene EPC is referred to as benzo(a)pyrene (equivalent) EPC in this
HHRA. The following TEFs were used to convert each PAH concentration to a benzo(a)pyrene (equivaient)
concentration: (1) benzo(a)pyrene, TEF = 1.0; (2) benzo(a)anthracene, TEF = 0.1; (3) benzo(b)fluoranthene,
TEF = 0.1; (4) dibenzo(a,h)anthracene, TEF = 1.0; (5) benzo(k)fluoranthene, TEF = 0.01; (6) chrysene,
TEF = 0.001; and (7) indeno(1,2,3-cd)pyrene, TEF = 0.1. If any of the carcinogenic PAHs were detected at
a sample location, the benzo(a)pyrene (equivalent) concentration was calculated for that location by
multiplying the concentration of each carcinogenic PAH by the appropriate TEF and summing the resultant
values. If any of the carcinogenic PAHs were below detection limits at that sample location, then half the
detection limit of that PAH was used as a surrogate concentration. If all of the carcinogenic PAHs were
below detection limits at a sample location, then the benzo(a)pyrene (equivalent) concentration was
calculated by multiplying half the detection limit for each carcinogenic PAH by the appropriate TEF and

summing the resultant values.

6.3.4 Exposure Quantification

6.3.4.1 Base Workers

Base workers are those individuals, other than construction workers, who work at AOC C and may come
into contact with contaminated environmental media. Table 4.1 in Appendix K-4 provides exposure dose
equations used to estimate chemical intake for base workers exposed to surface soil. Where available, the
exposure assumptions used in the equations were those suggested by standard USEPA guidance

documents. Table 4.1 provides a reference for each exposure assumption.
Intake values for base worker exposures to AOC C noncarcinogens are provided in Appendix K-7,

Table 7.1. Intake values for base worker exposures to AOC C carcinogens are provided in Appendix K-8,
Table 8.1.
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6.3.4.2 Construction Workers

Construction workers are those individuals who work at AOC C and may come into contact with
contaminated media during excavation or construction activities. Tables 4.2, 4.3, and 4.4 in Appendix K-4
provide exposure dose equations used to estimate chemical intake for construction workers exposed to
surface soil, subsurface soil, and groundwater, respectively. Where available, exposure assumptions used
in the equations were those suggested by standard USEPA guidance documents. Tables 4.2, 4.3, and 4.4
in Appendix K-4 provide a reference for each exposure assumption. Exposure assumptions that are not
standard USEPA values include the exposure frequency (EF). EF was assumed to be equal to one worker
month per year. A worker month is equal to 20 days. This value was taken from the Risk Assessment

Information System Internet site (http:/risk.Isd.ornl.gov/homepage/tm/for exc so.shiml) listing exposure

parameters for an excavation worker.

Intake values for construction worker exposures to AOC C noncarcinogens are provided in Appendix K-7,
Tables 7.2, 7.3, and 7.4. Intake values for construction worker exposures to AOC C carcinogens are
provided in Appendix K-8, Tables 8.2, 8.3, and 8.4.

6.3.4.3 Adult and Adolescent Trespassers

Trespassers, both adult and adolescent, were assumed to be individuals other than authorized personnel
who may from time to time enter the site and contact contaminated environmental media. Risks estimated
for this receptor also represent the exposure to authorized site visitors. Tables 4.5 and 4.6 in Appendix K-4
provide exposure dose equations used to estimate chemical intake for adolescent and adult trespassers,
respectively, exposed to surface soil. Where available, exposure assumptions used in the equations were
those suggested by standard USEPA guidance documents. Tables 4.5 and 4.6 (Appendix K-4) provide a
reference for each exposure assumption. Exposure assumptions that are not standard USEPA values

include the following:

= The soil ingestion rate was assumed to be 100 milligrams per day (mg/day) for both adults and
adolescents. This is the same as the soil ingestion rate assumed for resident adults given in the

USEPA Region IV supplemental risk assessment guidance (USEPA, 1995).

= The exposure duration was assumed to be 20 years for adults and 10 years for adolescents. This is
based on the 30-year exposure duration also assumed for a residential land use scenario. The
adolescent is assumed to range in age from 7 to 18 years (or 10 of the 30 years exposure duration),

assuming 20 years exposure as an adult.
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= An exposure frequency of 100 events per year or days per year was assumed for adolescent exposure
to surface soil. This value was selected to be greater than the adult exposure frequency of 45 events
per year (USEPA, 1995) based on the belief that adolescents are more likely than adults to trespass.
The value selected for adolescents is equivalent to approximately twice per week during the course of a

year.

Intake values for adolescent trespasser exposures to AOC C noncarcinogens are provided in Appendix K-7,
Table 7.5. Intake values for adult trespasser exposures to AOC C noncarcinogens are provided in
Appendix K-7, Table 7.6. Intake values for adolescent trespasser exposures to AOC C carcinogens are
provided in Appendix K-8, Table 8.5. Intake values for adult trespasser exposures to AOC C carcinogens

are provided in Appendix K-8, Table 8.6.

6.3.4.4 Hypothetical Future Aduit and Child Onsite Residents

Risks to the hypothetical future onsite resident adult and child were quantified for purposes of completeness
only. NAVSTA Mayport is expected to remain a Naval base; therefore, onsite residential land use is not
expected in the foreseeable future. The adult and child intakes were quantified for exposure to surface soll,

surface water, and groundwater COPCs.

Tables 4.7, 4.9, and 4.11 in Appendix K-4 provide exposure dose equations used to estimate chemical
intake for the hypothetical future adult resident exposed to surface soil, surface water, and groundwater,
respectively. Tables 4.8, 4.10, and 4.12 in Appendix K-4 provide exposure dose equations used to estimate
chemical intake for the hypothetical future child resident exposed to surface soil, surface water, and
groundwater, respectively. Inhalation intake of VOCs vaporizing from groundwater was not quantified for
hypothetical future adult and child residents because the inhalation risk (for VOCs) was assumed to be
equal to the ingestion risk (USEPA, 1995). Where available, exposure assumptions used in the equations
were those suggested by standard USEPA guidance documents. Tables 4.7 through 4.12 (Appendix K-4)
provide a reference for each exposure assumption. Exposure assumptions that are not standard USEPA

values include the following:

= No standard USEPA exposure assumptions were found for event frequency for adult and child dermal

exposure to surface water. An event frequency of one event/day was assumed.
= An exposure frequency of 100 events per year or days per year was assumed for child exposure to

surface water. This value was selected to be greater than the adult exposure frequency of 45 events
per year (USEPA, 1995) based on the belief that children are more likely to participate in wading
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activities than adults. The value selected for the child is equivalent to approximately twice per week

during the course of a year.

Surface soil, surface water, and groundwater intake values for hypothetical future adult resident exposures
to AOC C noncarcinogens are provided in Appendix K-7, Tables 7.7, 7.9, and 7.11. Surface soil, surface
water, and groundwater intake values for hypothetical future child resident exposures to AOC C
noncarcinogens are provided in Appendix K-7, Tables 7.8, 7.10, and 7.12. Surface soil, surface water, and
groundwater intake values for hypothetical future adult resident exposures to AOC C carcinogens are
provided in Appendix K-8, Tables 8.7, 8.9, and 8.11. Surface soil, surface water, and groundwater intake
values for hypothetical future child resident exposures to AOC C carcinogens are provided in Appendix K-8,
Tables 8.8, 8.10, and 8.12.

6.4 TOXICITY ASSESSMENT

The toxicity assessment for the COPCs examines information concerning the potential human health
effects of exposure to COPCs. For each COPC, the goal of the toxicity assessment is to provide a
quantitative estimate of the relationship between the magnitude and type of exposure and the severity or
probability of human health effects. The toxicity values presented in this section are integrated with the
exposure assessment (Section 6.3) to characterize the potential for the occurrence of adverse health

effects.

The toxicological evaluation involves a critical review and interpretation of toxicity data from
epidemiological, clinical, animal, and in vitro studies. This review of the data ideally determines both the
nature of the health effects associated with a particular chemical and the probability that a given quantity
of a chemical could result in the referenced effect. This analysis defines the relationship between the

dose received and the incidence of an adverse effect for the chemicals of potential concern.

The entire toxicological database is used to guide the derivation of cancer slope factors (CSFs) for
carcinogenic effects and Reference Doses (RfDs) for noncarcinogenic effects. These data may include
epidemiological studies, long-term animal bioassays, short-term tests, and evaluations of molecular
structure. Data from these sources are reviewed to determine if a chemical is likely to be toxic to
humans. Because of the lack ol available human studies, however, the majority of toxicity data used to

derive CSFs and RfDs comes from animal studies.
For noncarcinogenic effects, the most appropriate animal model (the species most biologically similar to

the human) is identified. Pharmacokinetic data often enter into this determination. In the absence of

sufficient data to identify the most appropriate animal model, the most sensitive species is chosen. The
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RfD is generally derived from the most comprehensive toxicology study that characterizes the
dose-response relationship for the critical effect of the chemical. Preference is given to studies using the
exposure route of concern. In the absence of such data, however, a RfD for one route of exposure may
be extrapolated from data from a study that evaluated a different route of exposure. Such extrapolation
must take into account Pharmacokinetic and toxicological differences between the routes of exposure.
Uncertainty factors are applied to the highest no-observed-adverse-effect level (NOAEL) to adjust for
inter- and intra-species variation, deficiencies in the toxicological database, and use of subchronic rather
than chronic animal studies. Additional uncertainty factors may be applied to estimate a NOAEL from a
lowest-observed-adverse-effect level (LOAEL) if the key study failed to determine a NOAEL. When
chemical-specific data are not sufficient, a RfD may be derived from data for a chemical with structural
and toxicologic similarity.
CSFs for weight-of-evidence Group A or B chemicals are generally derived from positive cancer studies
that adequately identify the target organ in the test animal data and characterize the dose-response
relationship. CSFs are derived for Group C compounds for which the data are sufficient, but they are not
derived for Group D or E chemicals. (An explanation/definition of these weight-of-evidence classes is
provided in Section 6.4.1). No consideration is given to similarity in the animal and human target organs
because a chemical capable of inducing cancer in any animal tissue is considered potentially
carcinogenic to humans. Preference is given to studies using the route of exposure of concern, in which
normal physiologic function was not impaired, and in which exposure occurred during most of the animal's
lifetime. Exposure and Pharmacokinetic considerations are used to estimate equivalent human doses for
computation of the CSF. When a number of studies of similar quality are available, the data may be

combined in the derivation of the CSF.

Toxicological profiles for each of the COPCs are presented in Appendix K-11. These profiles present a
summary of the available literature on carcinogenic and noncarcinogenic effects associated with human

exposure to the chemical.

6.4.1 Carcinogenic Effects

The toxicity information considered in the assessment of potential carcinogenic risks includes a
weight-of-evidence classification and a slope factor. The weight-of-evidence classilicalion qualitatively
describes the likelihood that a chemical is a human carcinogen and is based on an evaluation of the
available data from human and animal studies. A chemical may be placed in one of three groups in

USEPA's classification system to denote its potential for carcinogenic effects:
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= Group A - known human carcinogen.
=  Group B1 or B2 - probable human carcinogen.
= Group C - possible human carcinogen.

Chemicals that cannot be classified as human carcinogens because of a lack of data are placed in

Group D, and those for which there is evidence of noncarcinogenicity in humans are in Group E.

The CSF is the toxicity value used to quantitatively express the carcinogenic hazard of cancer-causing
chemicals. It is defined as the upperbound estimate of the probability of cancer incidence per unit dose
averaged over a lifetime. Slope factors are derived from studies of carcinogenicity in humans and/or
laboratory animals and are typically calculated for compounds in Groups A, B1, and B2, although some
Group C carcinogens also have slope factors and some B2 carcinogens such as lead have none. Slope
factors are specific to a chemical and route of exposure and are expressed in units of milligrams per
kilogram per day [mg/kg-day]" for both oral and inhalation routes. Inhalation cancer toxicity values are
usually expressed as inhalation unit risks in units of reciprocal microgram per cubed meter (ng/m®)
[1/(ug/m%)]. The inhalation unit risk must be converted to an inhalation slope factor. This is done by
assuming that humans weigh 70 kilograms (kg) and inhale 20 cubed meters (m®) of air per day [i.e., the
inhalation unit risk (1/ug/m®) is divided by 20 m® per day, multiplied by 70kg, and multiplied by
1,000 micrograms per milligram to yield the mathematical equivalent of an inhalation slope factor
(mg/kg-day)”'] (USEPA, 1995). CSFs for COPCs at AOC C are presented in Appendix K-6 in Tables 6.1
and 6.2. The primary sources of information for these values are the Integrated Risk Information System
(IRIS) (USEPA, 2001) and the annual Health Effects Assessment Summary Tables (HEAST)
(USEPA, 1997a).

The IRIS database (USEPA, 2001) was consulted as the primary source for CSF values, as well as for
RfDs. USEPA intends that IRIS supersede all other sources of toxicity information for risk assessment. If
values are not available in IRIS, the HEAST values (USEPA, 1997a) were consulted. If no CSF is
available from any of these sources, carcinogenic risks are not quantified and potential exposures are

addressed in the general uncertainty section, Section 6.5.

CSFs exist for several (but not all) Class C compounds, which are identified as "possible" human
carcinogens. Based on data for these compounds, there is inadequate evidence of carcinogenicity in
humans and limited evidence of carcinogenicity in animals. In this HHRA, Class C compounds are
evaluated quantitatively as class A/B1/B2 compounds, but the risks associated with exposure to Class C
compounds are also discussed separately if these chemicals are major risk drivers, underscoring the

uncertainty associated with these estimations.
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Dermal CSFs are derived from the corresponding oral values. In the derivation of a dermal CSF, the oral
CSF is divided by the gastrointestinal absorption efficiency to determine a CSF based on an absorbed
dose rather than an administered dose. The oral CSF is divided by the absorption efficiency because
CSFs are expressed as reciprocal doses. Dermal CSFs and the absorption efficiencies used in their
determination are also included in Appendix K-6 in Table 6.1. When no absorption rate is available in the

literature, no adjustment is made.

Risk estimates for PAHs have, in the past, assumed that all carcinogenic PAHs have a potency equal to
that for benzo(a)pyrene. A benzo(a)pyrene equivalent concentration is calculated using TEFs for the
other Class B2 PAHs as explained in Section 6.1. While benzo(a)pyrene was well studied, other
Class B2 PAHs had insufficient data with which to calculate a CSF.

6.4.2 Noncarcinogenic Effects

For noncarcinogens, it is assumed that a dose exists below which no adverse health effects will be seen.
Below this "threshold" dose, exposure to a chemical can be tolerated without adverse effects. Toxic
effects are manifested only when physiologic protective mechanisms are overcome by exposures to a
chemical above its threshold level. Maternal and developmental endpoints are considered systemic

toxicity.

Comparing an exposure estimate (intake or dose) to a RfD assesses the potential for noncarcinogenic
health effects resulting from exposure to chemicals. The RfD is expressed in units of mg/kg-day and
represents a daily intake of contaminant per kilogram of body weight that is not sufficient to cause the
threshold effect of concern. A RfD is specific to the chemical, the route of exposure, and the duration
over which the exposure occurs. Separate RfDs are presented for ingestion and inhalation pathways. In
particular, Reference Concentrations (RfCs) in units of milligrams per cubed meter (mg/m3) are typically
presented for the inhalation pathway. Because characterization of noncarcinogenic effects requires an
estimate of dose in units of mg/kg-day, the inhalation RfC must be converted to an inhalation RfD. The
conversion is performed by assuming that humans weigh 70 kg and inhale 20 m® of air per day [i.e., the
inhalation RfC (mg/m®) is multiplied by 20 m® per day and divided by 70 kg to yield an inhalation RfD with
units of mg/kg-day] (USEPA, 1995).

To derive a RfD, USEPA reviews all relevant human and animal studies for each compound and selects
the study (studies) pertinent to the derivation of the specific RfD. Each study is evaluated to determine
the NOAEL or, if the data are inadequate for such a determination, the LOAEL. The NOAEL corresponds
to the dose (in mg/kg-day) that can be administered over a lifetime without inducing observable adverse

effects. The LOAEL corresponds to the lowest daily dose that induces an observable adverse effect.
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The toxic effect characterized by the LOAEL is referred to as the “critical effect." To derive a RfD, the
NOAEL (or LOAEL) is divided by uncertainty factors to ensure that the RfD will be protective of human
health. Uncertainty factors are applied to account for extrapolation of data from laboratory animals to
humans (interspecies extrapolation), variation in human sensitivity to the toxic effects of a compound
(intraspecies differences), derivation of a chronic RfD based on a subchronic rather than a chronic study,
or derivation of an RfD from the LOAEL rather than the NOAEL. In addition to these uncertainty factors,
modifying factors between 1 and 10 may be applied to reflect additional qualitative considerations in

evaluating the data. For most compounds, the modifying factor is one.

Multiplying an oral RfD (based on an administered dose) by the gastrointestinal tract absorption factor
develops a dermal RfD. The resulting dermal RfD, based on an absorbed dose, is used to evaluate the

dermal (absorbed) dose calculated by the dermal exposure algorithms.

RfDs for the COPCs at AOC C are presented in Appendix K-5 in Tables 5.1 and 5.2. The primary source
of these values is the IRIS database, followed by other USEPA sources described for the carcinogens.
This table also includes the primary target organs affected by a particular chemical. This information may
be used in the risk characterization section to segregate risks by target organ effects, unless the total Hi

is below unity.
6.5 RISK CHARACTERIZATION, UNCERTAINTY ANALYSIS, AND CONCLUSIONS
6.5.1 Risk Characterization for AOC C

A summary of the risk characterization for AOC C is presented in this section. Total noncarcinogenic and
carcinogenic risks for each exposure route, as well as the cumulative risks for each receptor are
presented in Tables 9.1 through 9.6 in Appendix K-9. The following receptors were evaluated:

= The base worker.
=  The construction worker.
= The trespasser (adult and adolescent).

= The hypothetical future resident (adult and child).

Example calculations and relevant risk calculation spreadsheets are presented in Appendix K.
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6.5.1.1 Noncarcinogenic Risks for AOC C

Hls developed for the aforementioned receptors and presented in the referenced tables were as follows:

Receptor HI Table in Appendix K
Base Worker (Current/Future) 4.1E-02 9.1
Construction Worker (Current/Future) 4.1E-02 9.2
Adolescent Trespasser (Current/Future) 5.6E-02 9.3
Adult Trespasser (Current/Future) 2.5E-02 9.4
Hypothetical Adult Resident (Future) 1.2E+00 9.5
Hypothetical Child Resident (Future) 2.6E+00 9.6

His calculated for the base worker, the construction worker, and the adult/adolescent trespassers are
equal to or less than 1, indicating that adverse noncarcinogenic health effects are not anticipated under

the conditions established in the exposure assessment.

Hls calculated for the hypothetical future resident exceed 1 when the hypothetical future adult or child is
the receptor of concern. The Hls calculated for the adult and small child resident routinely exposed to
soils only were 2.0E-01 and 9.3E-01, respectively. The Hls calculated for the adult and small child
occasionally exposed to local surface water only were 1.2E-04 and 2.6E-03, respectively. The Hls
calculated for the adult and small child resident routinely exposed to groundwater were 9.8E-01 and
1.7E+00, respectively. Hls calculated on a target organ-specific basis did not exceed one. The risk
estimates presented for the environmental media are subject to several significant sources of uncertainty.
This includes the fact that a very conservative RfD for iron was used to conduct the risk analysis. These

significant sources of uncertainty are further discussed in Section 6.5.1.3.

6.5.1.2 Carcinogenic Risks for AOC C

ILCR estimates calculated for the aforementioned receptors and presented in the referenced tables were

as follows:
Receptor HI Table in Appendix K
Base Worker (Current/Future) 8.6E-06 9.1
Construction Worker (Current/Future) 2.5E-07 9.2
Adolescent Trespasser (Current/Future) 3.6E-06 9.3
Adult Trespasser (Current/Future) 3.5E-06 9.4
Hypothetical Adult Resident (Future) 6.8E-05 9.5
Hypothetical Child Resident (Future) 7.4E-05 9.6

03JAX0183 6-24 CTO 0094



Rev. 1
08/29/03

The ILCR estimate developed for the construction worker (2.5E-07) exposed to AOC C media does not
exceed the USEPA target risk range of 1E-04 to 1E-06. ILCR estimates calculated for the base worker
and the trespasser are within the USEPA target risk range but exceed the State of Florida risk benchmark
of 1E-06. Cancer risk estimates for the hypothetical future resident (combined adult and child) do exceed
the USEPA target risk range and the State of Florida risk benchmark of 1E-06. A review of the media and
chemical-specific risk results indicate benzo(a)pyrene (equivalent), Aroclor-1260, and arsenic in surface
soil and 1,1-dichloroethene; tetrachloroethene; vinyl chloride; carbazole; and aldrin in groundwater are

the predominant risk drivers for AOC C.

Receptor | Media | Cancer Risk Estimate | Table in Appendix K
Base Worker (Current/Future) ?g:faa:ce Soil ggs_gg g_}
Surface Soil 2.4E-07 9.2
Construction Worker Subsurface Soil 4.9E-09 9.2
(CurrenvFuture) Groundwater 5.2E-09 9.2
Total 2.5E-07 9.2
Adolescent Trespasser Surface Soil 3.6E-06 9.3
(Current/Future) Total 3.6E-06 9.3
Adult Trespasser (Current/Future) ?g:faa;ce Soil ggg:gg gj
Total for Trespasser 7.1E-06
Hypothetical Adult Resident 2‘:5::5;‘:! r ggggg g'g
(Future) Total 6.8E-05 9.5
Hypothetical Child Resident glr‘gfj:jwi‘:gr g'gg:gg g'g
(Future) Total 7.4E-05 9.6
Total for Resident 1.4E-05

As noted above, benzo(a)pyrene (equivalent), Aroclor-1260, and arsenic were the carcinogenic COPCs
selected for surface soils. The chemical-specific risk estimates for exposure to benzo(a)pyrene
(equivalent) are within the USEPA target risk range of 1E-04 to 1E-06 for all receptors evaluated except
the construction worker, where the risk estimate is less than 1E-06. The risk estimates for exposure to
Aroclor-1260 and arsenic are within the USEPA target risk range of 1E-04 to 1E-06 for the hypothetical

resident and less than 1E-06 for all other receptors.

As noted above, the predominant risk drivers for groundwater are 1,1-dichloroethene; tetrachloroethene;
vinyl chloride; carbazole; and aldrin. Chemical-specific risk estimates for the five chemicals are within the
target risk range of 1E-04 to 1E-06 for the hypothetical resident and less than 1E-06 for all other

receptors.

There were no carcinogenic COPCs in surface water.
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The cancer risk estimates presented for the environmental media are subject to several significant
sources of uncertainty. This includes the fact that the carcinogenic PAH concentrations noted in the soils
at AOC C are within the range of concentrations reported in the literature as representing anthropogenic

background. These significant sources of uncertainty are further discussed in Section 6.5.1.3.

6.5.1.3 Uncertainty Analysis for AOC C

Uncertainty in the selection of COPCs is related to the current status of the predictive databases, the
grouping of samples, and the procedures used to include or exclude constituents as COPCs. Uncertainty
associated with the exposure assessment includes the values used as input variables for a given intake
route/scenario, the assumptions made to determine exposure point concentrations, and the predictions
regarding future land-use and population characteristics. Uncertainty in the toxicity assessment includes
the quality of the existing toxicity data needed to support dose-response relationships and the
weight-of-evidence used for determining the carcinogenicity of COPCs. Uncertainty in the risk
characterization includes that associated with exposure to multiple chemicals and the cumulative
uncertainty from combining conservative assumptions made in earlier steps of the risk assessment

process.

Whereas there are various sources of uncertainty as described earlier, the direction of uncertainty can be
influenced by the assumptions made throughout the risk assessment, including selection of COPCs and
selection of values for dose-response relationships. In general, assumptions, which consider safety

factors, are made so that the final calculated risks are overestimated.
Once the risk assessment is complete, the results must be reviewed and evaluated to identify the type
and magnitude of uncertainty involved. Reliance on results from a risk assessment without consideration

of uncertainties, limitations, and assumptions inherent in the process can be misleading.

6.5.1.3.1 Uncertainty in COPC Selection

The following uncertainties should be considered when evaluating the results of the risk characterization
conducted for AOC C:

6.5.1.3.2 Existing Databases

All data used for this evaluation have been validated according to guidelines. Therefore, uncertainties
associated with the quality of the data are considered to be minimal. For most media, few samples (less

than 10) were collected. The use of small data sets may result in additional uncertainty both in the COPC
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selection and in the calculated risks. Additionally, the field sampling program was biased towards areas

most likely to demonstrate contamination.

6.5.1.3.3 COPC Screening Levels

The use of risk-based screening values should ensure that the significant contributors to risk from a site
area not incorrectly screened out but are retained for evaluation. Screening values were based on
conservative land-use scenarios (i.e., residential land use for soil) and protective levels of risk
corresponding to an ILCR of 10 (divided by the number of initial carcinogenic COPCs) and a Hl of 0.1.

6.5.1.3.4 Absence of COPC Screening Levels

Essential human nutrients (magnesium, potassium, calcium, and sodium) are considered toxic only at
very high doses and do not have screening levels listed in the GCTL/SCTL tables <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>