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Revised Final Compliance Status Report
May 2002 Former HAAF Fire Training Area
i HSI Number 10395

CERTIFICATION OF COMPLIANCE WITH RISK REDUCTION STANDARDS

I certify under penalty of law that this report and all attachments were prepared under my direction in
accordance with a system designed to assure that qualified personnel properly gather and evaluate the
information submitted. Based on inquiry of the person or persons who manage the system, or those
persons directly responsible for gathering the information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. [ am aware that there are significant penalties for

submitting false information, including the possibility of fine and imprisonment for knowing violations.

Based on my review of the findings of this report with respect to the risk reduction standards of the Rules
for Hazardous Site Response, Rule 391-3-19.07, 1 have determined that the following former FTA

(Figure 6.1) is not in compliance with Types 1 through 4 risk reduction standards.

Certified by: Date:

Thomas C. Fry
Chief — ENRD Environmental Branch
Fort Stewart Directorate of Public Works

93411.05




Revised Final Compliance Status Report
May 2002 Former HAAF Fire Training Area
HSI Number 10395

PROFESSIONAL GEOLOGIST CERTIFICATION

I certify that [ am a qualified groundwater scientist who has received a baccalaureate or post-graduate
degree in the natural sciences or engineering, and have sufficient training and experience in groundwater
hydrology and related fields, as demonstrated by state registration and completion of accredited
university courses, that enable me to make sound professional judgments regarding groundwater
monitoring and contaminant fate and transport. I further certify that this report was prepared by myself

or by a subordinate working under my direction.

CCIt’ Date;
4/4/ % Wf% 23 2602
{ — -

David B. Goels el, P.G. / )
Registered Pro essmnal Geologist
Georgia Registration # 1061

93411.05
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EXECUTIVE SUMMARY

This Revised Final Compliance Status Report (CSR) documents the site assessment and development of
Risk Reduction Standards (RRS) for the former Fire Training Area. (FTA) at Hunter Army Airfield
(HAAF) in Savannah, Georgia [Hazardous Site Inventory (HSI) Number 10395]. The purpose of this
CSR is to satisfy the requirements of the Georgia Hazardous Site Response Act (HSRA). (In this report

“site” is used to denote the property that was occupied by the former FTA, while “Site” denotes the

HSRA site definition.)

HAATF is located in the southwestern portion of Savannah and covers approximately 5,400 acres. The
mission of the facility is to provide command, control, training, administration, logistical and civilian-
military support to non-divisional units stationed at Fort Stewart and HAAF. Aircraft based at HAAF
currently include combat, transport, and training helicopters. The airfield is also used for overseas

mobilization of troops and weapons.

The former FTA site is located on the northwestern portion of HAAF, west of the parking apron and
runway, and 800 feet northwest of the air control tower. The site has not been used for fire training or
any other purpose since 1991, The site formerly included a diked, gravel-covered concrete pad which
was used for fire training. During training exercises, fuel was pumped from a nearby 10,000-gallon
aboveground storage tank through an underground line to the pad where it was sprayed upon a simulated
aircraft frame and ignited. Reportedly, water-contaminated JP-4 and diesel fuels were used for these
training exercises. The pad and tank areas were the source areas for the contamination detected in soil
and groundwater, These source areas underwent extensive remediation in 1998 which included removal
of the fuel storage tank, fire training pad and contaminated soils. Based on past soil and groundwater
sampling results, metals, semi-volatile organic compounds (SVOCs), and volatile organic compounds

(VOCs) are present at the site,

As a part of the CSR assessment, a total of 133 soil samples were analyzed along with 31 groundwater
samples from 22 monitoring wells. The results of these analyses, along with those from previous
investigations at the site, have been used to define the horizontal and vertical extent of the HSRA-
regulated substances associated with the Site, The studies have shown that the concentrations of detected

regulated substances associated with the site are limited to the former FTA. The horizontal and vertical
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extent of VOCs, SVOCs, pesticides, PCBs and metals in surface and subsurface soils have been
delineated at the Site. The extent of SVOCs, and metals in groundwater has been delineated. The
horizontal and vertical extent of VOCs in groundwater is not delineated to the north of the former fire
training pad. However, based upon groundwater flow directions and the substances detected, the

groundwater contamination north of the former FTA may be originating from a source other than the

former FTA site,

The current and future use of the HAAF former FTA property is non-residential. Forty-three HSRA-
regulated substances including VOCs, SVOCs, pesticides and metals were detected in soil samples
collected from the Site at concentrations above their respective detection limits. A study of the
background metals concentrations in soil was performed during the 2001 CSR assessment to defermine
the upper background concentration for the Site. Georgia EPD approved the calculated upper
background concentrations in soils for use at the former FTA., Types 1 through 4 RRS were calculated
for these constituents detected based on the criteria provided in Section 391-3-19-.07(6)(c) of the HSRA
rules. Twenty-nine of the 43 detected constituents comply with their Type 1 RRS. The maximum
detected concentrations of 5 of the 14 remaining constituents complied with their respective Type 2
RRS. Type 3 RRS were calculated for the nine remaining constituents. Seven compounds in surface
soil and seven compounds in subsurface soil did not comply with their respective Type 3 RRS for soils.
Type 4 RRS were calculated for the eight constituents that exceeded the Type 3 RRS. The maximum
detected concentrations of benzene, chloromethane, benzo(a)pyrene, and lead in soil did not comply with

default Type 4 RRS for soil.

Fifteen HSRA-regulated substances were detected at concentrations exceeding detection limits in
groundwater samples collected from the Site. Concentrations of five constituents exceeded the Types 1
and 3 RRS for groundwater. The maximum detected concentration of four constituents, lead, benzene,

vinyl chloride, and naphthalene did not comply with default Type 4 RRS for groundwater.

Based on the above data, soil and groundwater at the HAAF former FTA are not in compliance with

Types | through 4 RRS.

The most likely human receptor groups are maintenance workers that periodically mow or bush-hog the

site or utility workers who install or repair underground utilities. Both of these groups may have direct
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contact with surface and near surface soil. Potentially compiete pathways of exposure to soil include
incidental ingestion, dermal absorption, and inhalation of fugitive dust and volatile emissions. Because
the ditch banks are heavily vegetated, contact with ditch surface water and sediments is not expected to

be a notable source of exposure for humans.

At the request of EPD, an Ecological Preliminary Risk Evaluation (EPRE) was conducted at the former
FTA. The EPRE compares measured concentrations of detected substances to conservative ecological
screening values to identify substances detected at the former FTA that pose a potential hazard to
ecological receptors. Both terrestrial and aquatic habitats are present at the former FTA. Ecological
receptors potentially present at the former FTA include earthworms and other soil-dwelling invertebrates,
birds, shrews, rabbits, and raccoons. Surface water and surface soil are media of concern to ecological
receptors at the Site. Groundwater is not a medium of exposure for ecological receptors; however it can
potentially discharge to surface water and was evaluated along with surface water and surface soil during
the EPRE. Substances detected in surface water samples were evaluated and were concluded to not pose
a risk to wildlife receptors. Substances in groundwater were also evaluated because groundwater could
discharge to surface water and were determined to not pose a risk to wildlife receptors. Substances
detected in soil were evaluated and were determined to not pose a risk to wildlife receptors. Based on the

results of the EPRE, no further ecological assessment is recommended.
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1.0 INTRODUCTION

Law Engineering and Environmental Services, Inc., (LAW) was retained by the United States Corps of
Engineers, Savannah District (CESAS) to prepare a Compliance Status Report (CSR) for the former Fire
Training Area (FTA) at HAAF in Savannah, Georgia. A Pre-Final CSR was submitted to the Georgia
Environmental Protection Division (GA EPD) on May 14, 1996. During 1998, removal activities (i.e.,
site structures and soil removal) were conducted at the former FTA with the objective to remove soils
contaminated in excess of Georgia’s Hazardous Site Response Act (HSRA) Risk Reduction Standards
(RRS). In November 1998, Mr. Xaiobing Chen of the Georgia EPD, Hazardous Waste Management
Branch contacted Ms. Melanie Little of the Fort Stewart Environmental Branch and recommended that
the Installation withdraw the Pre-Final CSR and resubmit the CSR, incorporating the information on the
removal activities and confirmatory soil sampling, The official request for withdrawal of the Pre-Final
CSR was submitted to the GA EPD Hazardous Waste Management Branch in correspondence dated

February 3, 1999 (Perez to Hendricks).

Additional assessment was performed from August 1999 to January 2000 to delineate the extent of soil
and groundwater contamination previously detected at the former FTA for the CSR. A CSR for the
former FTA was submitted to the GA EPD on March 31, 2000. On January 5, 2001, GA EPD issued a
Notice of Deficiency letter on the CSR and requested a revised CSR for the former FTA. On February
26, 2001, LAW and CESAS responded to the comments, in the GA EPD Notice of Deficiency with the
submittal of Response to Georgia EPD Comments, Compliance Status Report document. The Response
to Comments document is attached. CESAS and LAW later met with the GA EPD on March 19, 2001 to
discuss the response to comments. On May 8, 2001 GA EPD issued a letter titled Response to March 19,
2001 Meeting Letter which approved the background soil statistical study presented in the February 26,
2001 Response to Comments and the proposed additional soil and groundwater sampling locations.
From October 31 to November 6, 2001, additional investigation of the soil and groundwater was
conducted to complete delineation of contamination for the revision of the CSR. This Revised Final CSR

includes the previous information from the March 31, 2000 CSR and the new data obtained in 2001.

In this report “site” is used to denote the property that was occupied by the former HAAF FTA, while “Site”

denotes Georgia’s HSRA site definition. The methodology and approach used to establish the project

93411.05 1-1




Revised Final Compliance Status Report
May 2002 Former HAAF Fire Training Area
HSI Number 10395

objectives and the overall CSR scope of work were conducted in a manner consistent with Section 391-3-

19-.06 of the corrective action rules under Georgia’s HSRA Rules.

The purpose of the Revised Final CSR is to document the compliance status of the Site with regard to the
HSRA RRS. To provide the information required for this documentation, data were obtained to define the
compliance status of the soil and groundwater at and adjacent to the site. The scope of the recently
concluded revised CSR investigation was designed to build on the existing data developed during previous
assessment activities conducted by U.S. Army Environmental Hygiene Agency and Environmental Science

and Engineering (USAEHA 1987 and ESE 1993).
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2.0 SITE BACKGROUND

HAAF is located in Chatham County, Georgia, within the southwest portion of the city of Savannah
(Figure 2.1). The Installation is bounded to the north by the city of Savannah, to the east and south by
residential and light commercial areas, and to the west by the Little Ogeechee River. Currently, HAAF
serves as an aircraft support base for the U.S. Coast Guard and Fort Stewart, located 50 miles to the

southwest.

The site is the former FTA, located in the northwest portion of the HAAF (Figure 2.2) and is
approximately 800 feet northwest of the control tower, on a grassy cleared arca measuring approximately
400 feet by 200 feet. The former FTA consisted of a 6,400-square-foot concrete fire training pad, which
was covered with sand and gravel and surrounded by a concrete curb. In the center of the pad was a steel
storage tank, which served as a mock aircraft during training activities. Fuel used in training exercises at
the former FTA was stored in an approximately 17,000-gallon aboveground steel storage tank, located
approximately 112 feet north of the fire training pad. The tank was surrounded on all sides by a 2.5-foot
high earthen berm. The fuel was pumped from the tank to the fire tréining pad via an underground line.
A second aboveground storage tank with a 1,100-gallon capacity was located northeast of the 17,000-
gallon tank and was reported to have been used to contain water-contaminated fuel, solvents, or

antifreeze (Figure 2.3). The former FTA has been inactive since 1991.
2.1 SITE HISTORY

HAAF was acquired by Fort Stewart from the U.S. Air Force (USAF) in 1967 following the designation
of Fort Stewart as a flight training center. The facility served in support of the increased need for
helicopter pilot training during the Vietnam Conflict. Aviation training was discontinued at Fort Stewart
in 1973. Fort Stewart became a training and maneuver area upon activation of the Ist Battalion, 75th
Infantry on January 21, 1974. Support and training for weapons systems, inciuding tank, field artillery,
helicopter guanery, and small arms was carried out for regular Army and National Guard units. The 24th
Infantry Division was permanently stationed at Fort Stewart in 1975 and was reflagged the 3" Infantry
Division (Mechanized) in May 1996. Aircraft based at HAAF currently include a variety of combat and
transport helicopters. Additionally, the airfield was used for mobilization of troops and weapons during

U.S. military operations in the Persian Gulf and Somalia.
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2.2 PREVIOUS ACTIVITIES

The information presented in this section was obtained from reports prepared during previous
investigations conducted by the U.S. Army Environmental Hygiene Agency (USAEHA), Environmental
Science & Engineering (ESE), LAW, Geosciences, Inc., Omega Environmental Services, Metecalf and

Eddy, and Science Applications International Corporation (SAIC).

The former FTA was used from the time of its construction (early 1980s) to 1991 for training of fire
fighters based at HAAF. Fuel utilized for training exercises included mostly water-contaminated jet fuel
(JP-4) and diesel fuels. Although solvents also were reported to have been used at the site (personal
communication, USAEHA, 1993), no evidence or documentation exists that confirms solvents were used.
During the training exercises, the fuel was pumped on the surfaces of the simulated aircraft and ignited.
The fire was extinguished with water or foam (ESE, 1993). The pad was constructed with concrete curbs
to contain the water and foam generated during fire fighting exercises. These curbs were not entirely
effective in containing the fluids, which would occasionally spill over the curbs and flow onto the

surrounding soil (ESE, 1993).

There is no documentation of the activities conducted by the USAF within the area now designated as the

former FTA prior to acquisition of HAAF by the U.S. Army in 1967.
23 CURRENT SITE DESCRIPTION

The former FTA is located at HAAF in Savannah, Chatham County, Georgia. HAAF is geographically
separated from the main Fort Stewart complex by a distance of approximately 50 miles. HAAF is
tocated on 5,400 acres of land just southwest of Savannah. Figure 2.2 presents the.HAAF property
boundary. As the former FTA is part of a Federal Instaliation, a legal description of the boundary was
not available. The airfield is bounded on the north by lightly populated areas, on the east and south by
residential and light commercial areas, and on the west by the Little Ogeechee River. The site occupies a
grassy cleared area approximately 400 feet by 200 feet and is inactive. The geographic coordinates of the
former FTA are 32° 01 10” North latitude and 81° 08> 36” WestAlongitud-e [United States Geological
Survey (USGS) Topographic Quadrangle, Garden City, Georgia, 1980]. The site location and

surrounding area is shown on Figures 2.1 and 2.2.
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The former FTA is bounded on the northwest and south by drainage ditches, by the airfield pavement on
the east, and by wooded land on the southwest (see Figure 2.3). The topography of the former FTA
averages approximately 30 feet above mean sea level (ms!) and slopes gently west toward the Springfield
Canal. The canal flows southwest before- emptying into the Little Ogeechee River floodplain.
Topographic relief in the vicinity of the site is approximately 21 feet. Elevations at the site range from
35 feet above msl at the fire training pad to 14 feet above ms] in the northern drainage ditch (ESE, 1993).
The former fire training pad, aboveground storage tanks and associated structures were removed in
1998. At this time, contaminated soils were also excavated and disposed off-site. The site is currently
inactive, and is covered with grass, scrub brush and mature trees. Some piles of construction rubble are
visible in the areas covered with trees. This rubble includes concrete and asphalt debris from past
construction and fill activities (i.e., prior to 1980), and are not associated with the activities conducted at
the former FTA. The asphalt debris contains polynuclear aromatic hydrocarbons (PAHs). PAHs are also
»present in the fuels used for training activities conducted at the former FTA. Therefore, the presence of

PAHs may not be entirely associated with fire training activities.
2.4 PREVIQUS SITE INVESTIGATIONS

Several investigations have been conducted at the site beginning in 1987. Numerous soil borings and
monitoring wells were installed and soil, sediment, and groundwater samples collected. Figure 2.3 shows
the locations of the sampling points from the previous investigations. Appendix A provides a summary
of the chemical analytical results for the investigations conducted up to the CSR assessment activities.

Descriptions of the previous investigations conducted at the site are presented in the following sections.
2.4.1 Preliminary Contamination Assessment (1987)

A preliminary contamination assessment was performed by U.S. Army Environmental Hygiene Agency
(USAEHA) in March 1987. The study was perforimed to evaluate the existence of contamination in the
soifs surrounding the curbed concrete pad on which training activities were conducted. The USAEHA
performed drilling and sampling of four exploratory borings (BH-10, BH-11, BH-12, and BH-13).
Arsenic, barium, chromium, cadmium, lead, mercury, selenium, and silver were detected in the shallow
soil samples collected near the fire training pad. Two soil samples contained PAHs and phthalates on the

north and south sides of the pad.
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2.42 Extent Assessment and Closure Plan (1990-1992)

From 1990 to 1992 Environmental Science and Engineering (ESE) installed nine monitoring wells
(HMW-1 through HMW-9) and six soil borings (HSB-1 through HSB-6) and collected seven sediment
samples (PSS-1 through PSS-4 [1990] and HSD-1 through HSD-3 [1992]) to further define soil and
groundwater contamination. Soil samples were not collected for laboratory analysis from the borings for
monitoring wells HMW-1 through HMW-9. The ESE investigations also included soil gas analyses. The
data from the 1990 to 1992 investigations indicated that the surface soils and drainage ditch sediment
were impacted by volatile and semi-volatile organic compounds, while surficial groundwater was
impacted by volatile organic compounds. The ESE investigations did not fully define the horizontal and
vertical extent of contamination in the soils. The results of ESE assessment investigations are provided
in Final Significance of Contamination Report, dated June 1993. Due to the presence of contaminants,

ESE developed a closure plan to remediate the release of hazardous constituents in the soils (ESE 1994).

2.4.3  Source Removal Design (1995)

In December 1995, LAW conducted Source Removal Design Investigations at the former FTA. The
objectives of the investigation were to acquire data to support a Source Removal Action Remedial
Design for the fuel tanks, piping, concrete pad and contaminated soils and to further define the horizontal
and vertical extent of soil and groundwater impacts, LAW installed four monitoring wells (HMW-10
through HMW-13) and seventeen soil borings (SB-01 through SB-17) to meet the objectives of the

investigation.

The results of the investigation indicated soils contaminated with VOCs and SVOCs that exceeded Risk
Reduction Standards (RRS) were present in the immediate area of the curbed concrete pad. The
horizontal extent of the soils impacted by the concrete pad and fuel tanks had been delineated.
Groundwater containing VOCs and SVOCs which exceeded RRS were present in the shallow
groundwater to a depth of less than 35 feet below grou11d surface (bgs) in the surficial aguifer. The
horizontal extent of groundwater contamination was not defined; however, the vertical extent of
groundwater contamination was delineated. Measurable free-phase product was present in one
monitoring well on-site (i.e., HMW-7). As previously stated (Section 1.0), a Pre-Final CSR was initially

submitted to GA EPD to present the results of investigations conducted to date at the former FTA.
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However, the GA EPD requested the Pre-Final CSR be withdrawn and be resubmitted to incorporate the

1998 removal activities that had been conducted.
2.4.4 Soil Remediation Activities (November 1997-March 1998)

Based upon the results of LAW’s Source Removal Destgn investigation, Omega Environmental Services
and its subcontractor, Geosciences, Inc., conducted soil remediation activities at the former FTA from
November 1997 to March 1998. The soil remediation activities included the decontamination and
removal of the simulated aircraft structure (i.e., steel tank), two aboveground storage tanks, underground
fuel transmission lines, concrete pad, and sump pit structure. Soils, free-phase product, and wastewater
were removed from the area and transported to off-site disposal facilities. The horizontal limits of the
excavation are shown on Figure 2.3 and the depth of the excavation ranged from 5 to approximately 8
feet below ground surface. The remediation generated 9,430 tons of contaminated soils, 233 tons of
demolished concrete debris, and 81,906 gallons of wastewater. A total of 27 confirmation soil samples
were collected from the side walls and floor of the excavation and analyzed for RCRA metals; benzene,
toluene, ethylbenzene, xylenes (BTEX); organochlorine pesticides; polychlorinated biphenyls (PCBs);
and total petroleum hydrocarbons (TPH). Contaminated soils were excavated to a depth and lateral
extent where the constituent concentrations were less than the HSRA Notification Concentrations. The
confirmation soil samples indicated that constituents were still present in the soils beneath the
excavation. The Soil Remedial Action Report, dated December 1998 presents the soil remediation
activities in detail. Maps of the excavation and confirmation soil sampling locations, along with a
summary of the laboratory analytical data of the confirmation samples is provided in Appendix B of this

Revised Final CSR,
2.4.5 Separate Phase Hydrocarbon (SPH) Removal Activities (1999-Current)

The Installation began free product recovery with activation of a belt-skimmer at monitoring well
HMW-7 in February 1999. Approximately 3 gallons of free product was removed by the belt-skimmer
between February 1999 and October 1999, In October 1999, the Installation turned off the belt skimmer
for a period of one week and measured free product levels in HMW-7. On October 7, 1999, 2.40 feet of
free product was present in HMW-7, The system was initially running with a 45-minute rest/{5-minute

run cycle. In October 1999, the system was adjusted to a 15-minute run per [2-hour rest cycle and is
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currently operating at these standards. To monitor the effectiveness of the recovery system, six product
delineation points were installed around HMW-7 on December 8, 1999 (Figure 2.3). Each point
consisted of a 10-foot section of 0.01-inch slotted screen installed to a depth of approximately 8 feet
below ground surface (bgs). The points were measured for the presence of product on December 15,
1999, February 24, 2000, March 3, 2000, and March 11, 2000. Free product was not encountered in any

of the points.
2.4.6  1999-2000 CSR Investigation

From July 1999 to Januvary 2000, LAW conducted additional CSR investigation of the soil and
groundwater contamination at the former FTA. The CSR investigation was conducted to delineate the
extent of previously detected HSRA- regulated substances in the soil and groundwater at the former FTA.
The 1999-2000 CSR investigation included the advancement of 31 soil borings (SB-18 to SB-42 and
HMW-14, HMW-14R to HMW-18) for soil sampling and installation of 8 monitoring wells (HMW-14,
HMW-14R to HMW-20). A human and ecological exposure assessment was also conducted. The CSR
investigation indicated that the extent of VOCs and SVOCs in soils was not complete on the north and/or
south sides of the Site. The extent of pesticides, and PCB in soils was identified. The extent of VOCs in
groundwater was not delineated on the north side of the Site. The extent of SVOCs and metals in
eroundwater was completed during the 1999-2000 CSR investigation. The soil and groundwater at the
former FTA was evaluated not to be in compliance with Types 1 through 4 Risk Reduction Standards.

The 1999-2000 data was presented in the CSR, dated March 31, 2000.

In response to the GA EPD comments on the CSR, additional soil and groundwater investigation was
conducted to complete delineation of VOCs, SVOCs and metals in Site soils and VOCs in Site
groundwater, The Revised Final CSR investigation included the advancement of nine soil borings (SB-
43, SB-43A, SB-44 through SB-50) with soil sampling, the installation and sampling of two new
monitoring wells (HMW-21 and HMW-22) and sampling of existing monitoring wells HMW-3 and
HMW-14R. A soil background study was also conducted to calculate the upper background
concentrations of metals in soils at the Site. A total of six surface water samples were collected and
analyzed from the two ditches adjacent to the former FTA.  The surface water sampling and a

preliminary risk evaluation were conducted to demonstrate that contaminated groundwater was not
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impacting surface water in the two drainage ditches and impacting ecological receptors. The Revised

Final CSR includes all of the data presented in the original CSR and the new data obtained in 2001,

2.5 DESCRIPTION OF EACH KNOWN SOURCE

Several regulated substances have been detected in the soil and groundwater at the former FTA, The
majority of these reguiated substances are associated with the fire-fighting training activities conducted
within the former FTA. These activities included the storage and transmission of petroleum fuels at the
site in aboveground storage tanks and in underground pipelines and the application of these fuels to the
simulated aircraft structure as a fuel for the fire training activities. These components of the fire training
area fuel application system may not have been structurally sound, and may have resulted in releases of
fuels to soil and/or surficial groundwater (i.e., spillage during filling of aboveground storage tanks,
leaking aboveground storage tanks, leaking underground pipelines, and/or leaking valves). In addition,
the fire training pad was constructed with concrete curbs to contain the water and foam generated during fire
fighting exercises. However, these curbs were not entirely effective in containing the fluids, which would
occasionally spill over the curbs and flow onto the surrounding soil. “As a result of the fluids (fuel and
water) being released onto soils adjacent to the curbed concrete pad, it is probable that the impacted soils
leached petroleum-related constituents into the surficial groundwater beneath the site. Thus, the site
structures and/or the actual training activities have acted as a source of petroleum contamination to site soils

and the surficial aquifer.
2.6 POTENTIALLY RESPONSIBLE PARTIES

The HSRA Rules require the name, address, and telephone number of any person(s) who may be a
responsible party for the Site, and a description of the type and amount of regulated substances each
party may have contributed to a release. The phrase “responsible party” is defined only as “a person who
has contributed or who is contributing to a release.” That phrase, as defined in 0.C.G.A. § 12-8-92 and
implemented through the application of principles of liability in O.C.G.A. § 12-8-96.1, implies a number
of legal principles, defenses, and related definitions, The following entity is responsible for Site

conditions:
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U.S. ARMY

HQS 3D Infantry Division (Mechanized) and Fort Stewart

ENRD Environmental Branch (ATTN: Mr. Thomas C. Fry, Chief, ENRD)
Directorate of Public Works Bldg. 1137

1550 Frank Cochran Drive

Fort Stewart, Georgia 31314-4927

Phone; 912-767-2010

Based on the fact that only the U.S. Army used the Former FTA at HAAF, it is assumed that all
identified contamination within the boundaries of the Site are related to activities conducted at the former
FTA. Therefore, the U.S. Army assumes all (i.e., 100%) responsibility for the identified soil and
groundwater contamination within the Site boundaries; however, it is noted that any activities conducted
by the U.S. Air Force in this area prior to 1967 are not known, and if activities are identified in the future

which can be shown to have resulted in site contamination within the boundaries of the Site, the U.S. Air

Force may be pursued as a potentially responsible party.
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3.0 ASSESSMENT ACTIVITIES

The field investigation and assessment activities for the Compliance Status Report (CSR) at the former
FTA at HAATF were performed from July 1999 through February 2000. The field investigation and
assessment activities for the Revised Final CSR were performed from October to November 2001. The
assessment activities were conducted in accordance with the Final Work Plan Addendum for the
Compliance Status Report, dated June 29, 1999, the Letter Work Plan-Modification No. 1, dated
December 6, 1999 and the associated Revised Site Safety and Health Plan (SSHP) (LAW, 1999), Work
Plan for Modification No. 4, dated October 2, 2001, and Addendum No. 1 to Final Site Safety and Health
Plan, dated October 2001. Assessment activities consisted of field investigations, laboratory analyses,
and data evaluation. The samples were analyzed following USEPA SW-846 procedures, and adherence
to appropriate quality assurance/quality control (QA/QC) requirements. The activities conducted as part

of the field investigations are listed below and are described in the following subsections:

¢ Soil investigation
+ Groundwater investigation
¢ Surface water investigation

e Human and ecological exposure assessment and ecological preliminary risk
evafuation

The field investigation activities consisted of advancing and sampling 40 borings, installing and
developing 10 new monitoring wells, installing and sampling 8 temporary wells, and sampling 4 existing
wells, The samples described in the following sections were collected and handied as described in
App-endix C, CSR Field Procedures. Figure 2.3 presents the locations sampled during the CSR

assessment activities.
34 SOIL INVESTIGATION

Due to the fact that analyses of soil samples obtained during previous investigations (see Section 2.4)
indicated the presence of site-specific regulated substances in the soil and groundwater at the former

FTA, additional assessment activities were conducted to define the horizontal and vertical extent of

HSRA-regulated substances at the former FTA.
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Soil investigation activities included the advancement and sampling of soil borings in four field events.
The first field event consisted of the advancement of twelve soil borings (SB-18 through SB-29) and four
monitoring well borings (HMW-14 through HMW-17) in July 1999. Two soil samples were collected
from each location and analyzed for volatile organic compounds {(VOCs) and semi-volatile organic
compounds (SVOCs). Additionally, soil samples collected from soil borings SB-22 through SB-27 were
analyzed for pesticides and polychlorinated biphenyls (PCBs). Soil samples were collected from 0-2 feet
below ground surface (bgs) to characterize surface soil contamination and from 2 feet above the water

table to define the vertical extent of soil contamination.

Based on the HSRA-regulated constituents detected in samples coliected during the July 1999 field
event, eleven additional soil borings (SB-30 through SB-40) and four monitoring well borings (HMW-
14R and HMW-18 through HMW-20) were advanced in January 2000. Soil borings SB-31, SB-32, and
SB-33 required concrete coring prior to advancement. Two samples were collected from each boring and
analyzed for various parameters based on defining the extent of previously detected constituents. Again,
soil samples were collected from 0-2 feet bgs to define surface soil contamination and at least 2 feet
above the water table to define vertical extent of soil contamination, Samples collected from within and
to the east of the suspected former FTA boundary, (SB-31 through SB-34, SB-38 through SB-40) were
submitted to the laboratory with a 48-hour notification of results to evaluate whether additional soil
borings were required to define extent of contamination. Those borings located in the mature woodlands
surrounding the site (SB-30, SB-35 through SB-37, HMW-14R, and HMW-18) were not anticipated to be
contaminated due to site related activities and therefore, samples were submitted for standard data

notification requirements.

After review of the 48-hour sample results, a third sampling event was required to define the extent of
soil contamination. The third field event consisted of the advancement of two additional soil borings
(SB-41 and SB-42) to define extent of SVOCs detected in the surface soil sample collected from SB-38.
Two samples were collected from 0-2 and 2-3/3-5 feet bgs from each boring. The (-2 foot bgs samples
were analyzed initially for SVOCs and the deeper samples were held until results could be reviewed.
Both surface soil samples did not contain SVQCs; therefore, extent of surface soil SVOC contamination

had been defined and the deeper samples did not require analysis.
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The fourth soil sampling event was conducted in October 2001 and was based on the analytical results of
the 1999-2000 soil investigations and in response to the Georgia EPD comments on the CSR. Nine soil
borings (SB-43, SB-43A, SB-44 through SB-50) were advanced for soil sampling and analysis to
complete the delineation of previously detected VOCs, SVOCs, barium, and chromium in soils. Soil
samples from borings SB-43, SB-44 and SB-46 were advanced on the north side of the Site to delineate
VOCs and SVOCs in the subsurface soils. Two soil samples were collected from each boring, and were
collected based upon being the soil sample with the highest photoionization detector response and the
sample 2 feet above the water table. Soil boring SB-43A was advanced for the collection of a surface
sample to confirm the detection of acetone previously detected in the surface soil at SB-43. A subsurface
soil sample (2 to 4 fect) was collected from soil boring SB-47 to complete delineation of previously
detected barium at soil boring SB-13. A subsurface soil sample (2 to 4 feet) was collected from soil
boring SB-48 to complete delineation of previously detected chromium at soil boring HMW-11. Soil
borings SB-45, SB-49, and SB-50 were advanced from 0 to 2 feet to complete delineation of previously

detected SYOCs in the surface soils on the south side of the Site.

Soil samples were obtained as part of the CSR assessment activities using Geoprobe,® auger and/or
hollow-stem augers with split-spoon sampler techniques. Tables 3.1 and 3.2 summarize the soil boring
and soil sample data collected to date for the former FTA while the Soil Boring Logs for the CSR
assessment activities are provided in Appendix D. The following sections provide a discussion of the

soil sampling methodologies used during the CSR assessment activities.
3.1.1  Geoprobe® Sampling Activities

Twenty-nine surface and twenty-nine subsurface soil samples were collected using a Geoprobe®
sampling device at the locations shown on Figure 2.3 (SB-18 through SB-40, HMW-14R, and HMW-14
through HMW-18). Soil samples were collected in four-foot intervals beginning at the ground surface, as
shown on Tables 3.1 and 3.2 and discussed in Appendix C. Sampling continued until groundwater was
encountered.  The soil samples were logged in the field in accordance with the Unified Soil
Classification System and were field-screened using a photoionization detector. To delineate the extent
of potential contamination, soil samples were selected for laboratory chemical analysis based on depth of
previously detected contaminants and depth of groundwater. Soil borings were filled with a

bentonite/cement grout upon completion of soil sampling.
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3.1.2 Concrete Coring Activities

Seil borings SB-31, SB-32, and SB-33 required concrete coring prior to advancement. The concrete coring
was completed on January 3, 2000, two days prior to advancement of the soil borings. The concrete core
was placed back in each hole and covered with an orange traffic cone until sampling. Once sampling
began, the discarded cores (6” x 47) were contained in a 55-gallon drum and were disposed of at an
appropriate storage facility, along with other general hardfill (concrete pad and steel posts from
abandoned HMW-14) generated during the CSR investigation. Once the soil borings were complete, the
coreholes were backfilled with minimum 4,000 psi concrete. The borings were advanced using a

Geoprobe® sampling device as described in Section 3.1.1 and Appendix C.
3.1.3 Hand Auger Sampling Activities

Six surface soil sample and four subsurface soil samples from eight soil borings were collected using a
hand auger at locations SB-41, SB-42, SB-43A, SB-45, SB-47 through SB-50 (Figure 2.3). Each hand
auger boring was advanced to two to five feet bgs. Samples were obtained in the interval of 0 to 2 feet
bgs and 2-3/3-5 feet bgs, as discussed in Appendix C. Hand auger borings were backfilled with native
soil upon completion of soil sampling. As previously stated, the 0-2 foot bgs and 2-4 foot samples were

analyzed.
3.1.4 Hollow-Stem Augers and Split-spoon Sampling Activities

One surface soil sample and five subsurface soil samples were collected using a split-spoon sampler from
each of three soil borings (SB-43, SB-44, and SB-46) at locations shown on Figure 2.3, Each soil boring
drilted with hollow-stem augers was advanced to the water table, approximately 12 feet bgs. Soil
samples were collected in a split-spoon sampler on a continuous basis from the ground surface to
groundwater. Samples were obtained for laboratory analysis at 0-2 feet bgs and in the vadose zone above
the water table, as discussed in Appendix C. The soil samples were logged in the field in accordance
with the Unified Soil Classification System and were field-screened using a photoionization detector.
Soil samples were selected for [aboratory analysis based on the depth of previously detected

contaminants and field screening results. Soil boring SB-43 was completed as monitoring well HMW-21
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and soil boring SB-46 was completed as monitoring well HMW-22. Soil boring SB-44 was filled with a

cement/bentonite grout upon compietion of soil sampling.
32 GROUNDWATER INVESTIGATION

The groundwater investigation at the former FTA consisted of an assessment of groundwater quality at
and in the vicinity of the site, and measurement of existing hydraulic gradients. During previous
investigations, groundwater data obtained from existing groundwater monitoring wells, located on and
near the site, indicated the presence of VOCs, SVOCs, and arsenic, barium and lead. To further evaluate
the vertical and horizontal extent of site-specific regulated substances in groundwater, nine single-cased
(Type 1) monitoring wells and eight temporary piezometers were installed as part of the CSR

groundwater investigation.

The groundwater investigation activities occurred in three field events. In July 1999, six temporary
piezometers (HMW-14, HMW-15, HMW-16A, HMW-16B, HMW-16C and HMW-17) were installed
and sampled to determine monitoring well placement. Three of the six temporary piezometers
(HMW-16A, HMW-16B, and HMW-16C) were used to determine the placement of monitoring well
HMW-16 (Figure 2.3). The piezometers were sampled for BTEX on a 48-hour analytical turn-around
time. Based on the results (located in Appendix F), monitoring wells were installed and developed.
However, monitoring well HMW-14 did not contain sufficient water for development. It was later
determined that HMW-14 was not representative of groundwater conditions and the well was abandoned
and reinstalled as HMW-14R in the second field event, January 2000, In addition, monitoring wells
HMW-15 and HMW-16 could not meet the development criteria of turbidity and were subsequently not

sampled.

In order to fill data gaps encountered in the first groundwater field event (July 1999), two temporary
piezometers (SB-38 and SB-40) were installed and sampled for VOCs and SVOCs on a 48-hour
analytical turn-around time. Based on the analytical results from the piezometers {located in
Appendix F), it was determined that the Site background “boundary” had been achieved; therefore,
monitoring well HMW-19 was installed via overdrilling at SB-38 and HMW-20 was installed via
overdrilling at SB-40. In addition, monitoring well HMW-18 was installed to determine Site boundaries

to the south. The five newly installed wells (HMW-14R, HMW-17, HMW-18, HMW-19 and HMW-20),
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and two existing wells (HMW-2 angi HMW-12) were sampled in January 2000 using low-flow sampling
techniques. Exristing well HMW-2 represents background and was sampled for lead, while the other
wells (HMW-12, HMW-14R, HMW-17, HMW-18, HM2-19, and HMW-20) were sampled and analyzed
for VOCs, SVOCs and specific metals (arsenic, barium and lead).

The third ground water field event was conducted in October and November 2001 and was performed to
complete the delineation of VOCs previously detected in the groundwater on the north side of the Site.
Monitoring wells HMW-21 and HMW-22 were installed to the northwest and northeast, respectively of
existing monitoring well HMW-14R, where dichloroethenes had been detected in the groundwater. The
newly installed wells (HMW-21 and HMW-22) were sampled in November 2001 using low-flow
sampling techniques and analyzed for VOCs. Existing monitoring well HMW-14R was also sampled and
analyzed for VOCs to confirm the analytical results from January 2000. Existing monitoring well HMW-
3 was also sampled and analyzed for VOCs, SVOCs and eight RCRA metals in November 2001. This
well is downgradient of the former FTA and screens a deeper portion of the uppermost aquifer. The

analytical results for this groundwater sample were used to delineate vertical extent in groundwater.

Groundwater sampling and monitoring well construction data for the former FTA are summarized on
Tables 3.2 and 3.3, respectively. Soil boring logs and monitoring well construction diagrams for the
monitoring wells installed as part of the CSR assessment activities are provided in Appendix D. The

following sections describe the activities conducted during the CSR assessment,

3.2.1  Temporary Piezometer Installation and Sampling

A total of eight temporary piezometers (SB-38, SB-40, HMW-14, HMW-15, HMW-16A, HMW-16B,
HMW-16C, and HMW-17) were installed to assist in placement of permanent monitoring wells. The
piezometers were constructed of a 1.0-inch diameter PVC screen and casing and were installed after each
soil boring was advanced using a Geoprobe®. The temporary piezometer screen was 10 feet in length
with a slot size of 0.010-inch. The temporary piezometers were sampled within 24 hours after
installation using a peristaltic pump. The temporary piezometers were not immediately sampled in order
to allow settlement of fines within the water column, The settlement of fines from the water sample
would reduce the impact of turbidity on sample results. Locations SB-38, SB-40, HMW-14, HMW-15,

HMW-16A, and HMW-17 were converted into monitoring wells by removing the temporary piezometer,
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overdrilling the soil boring and installing a monitoring well using procedures discussed in Section 3.2.2.
As previously mentioned (in Section 3.2}, placement of HMW-16 was based on the results of three
piezometers (HMW-16A, B, and C). Location HMW-16A was selected because the analytical results
from HMW-16A were non-detect and the location was believed to be the most representative of Site
boundaries at the time. The remaining temporary piezometer locations (i.e., HMW-16B and HMW-16C)
were abandoned using a cement/bentonite grout to ground surface after the casing and screen were

removed.
3.2.2 Monitoring Well Tnstallation and Development

Nine Type II monitoring wells were installed to define the horizontal and vertical extent of site-specific
regulated substances in groundwater. The monitoring wells were installed via the hollow stem auger
method using 6.25-inch inside diameter hollow stem augers. Based upon the current depth to
groundwater and review of historical groundwater data, monitoring wells were installed to a depth of
approximately 16 to 20 feet bgs. In general, the monitoring wells were installed such that approximately

7 feet of water would be available in the well.

The monitoring well screen interface was designed to enable ample groundwater for development and
sampling and to accommodate increase in water level elevation consistent with seasonal fluctuations
observed at the former FTA. In addition, the placement of the well screen (i.e., intercept the water table)

will allow for detection of separate phase hydrocarbons in the monitoring wells, if present.

The monitoring wells were constructed of 2-inch diameter schedule 40 PVC screen and riser. Monitoring
wells HMW-14 (later abandoned), HMW-15, HMW-16, and HMW-17 we}e constructed with a 10-foot
length of 0.010-inch slotted screen and a 20/40-grain size sand pack. Due to the development problems
encountered in July 1999 with these wells and based upon sand pack and screen size calculations, a
10-foot length of 0.006-inch slotted screen and 30/60-grain size sand pack was used to construct
monitoring wells HMW-14R, HMW-18, HMW-19, HMW-20, HMW-21, and HMW-22. The remainder
of each of the monitoring wells were installed in accordance with guidance set forth in U.S. Army Corps

of Engineers document EM1110-1-4000, Monitor Well Design, Installation, and Documentation at

Hazardous andfor Toxic Waste Sites. Each well was completed with a protective cover aboveground
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completion, a concrete surface seal, and bollards. Detailed installation techniques are described in

Appendix C.

The monitoring wells were developed using the pump and surge technique by using a purge pump
equipped with surge rings or a submersible pump with a surge block. Well development was completed
at feast 48 hours before sampling of each new monitoring well. The monitoring wells were developed
until a minimum of five well volumes had been removed, less than 0.1 ft. of sediment remained at the
bottom of the monitoring well, and pH, specific conductance, turbidity, and temperature measurements
were stabilized. In addition, the monitoring wells were to be developed to below 5 nephelometric
turbidity units (NTUs). Only HMW-18, HMW-19, and HMW-22 were developed to below 5 NTUs.
Development was conducted on monitoring wells HMW-14R (7.5 hrs), HMW-15 (7.0 hrs), HMW-16
(13.5 hrs), HMW-20 (12 hrs) and HMW-21 (12 hrs) in an attempt to obtain 5 NTUs. Although the
remaining development criteria were met, the 5 NTUs criteria could not be met for these wells. The final

NTUs obtained in each well were:

e HMW-14R (15.8)
o HMW-15 (452)

o HMW-16(19.1)
o HMW-17(23.1)
o HMW-18(3.57)

o HMW-19 (4.4)

e HMW-20 (45.5)

e HMW-21(100.2)
o HMW-22(0.34)

Based upon these results, monitoring well HMW-15 was not sampled. However, because the
groundwater samples were to be collected via low-flow methodology, impacts to water quality due to
turbidity in excess of 5 NTUs in the remaining wells would be minimized. Therefore, these monitoring

wells could be sampled. Detailed development procedures are described in Appendix C.
3.2.3  Sampling of New and Existing Monitoring Wells
Groundwater samples were obtained from two existing (HMW-2 and HMW-12) and five new

(HMW-14R, HMW-17, HMW-18, HMW-19, and HMW-20) monitoring wells in 2000. Monitoring well
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HMW-16, which was placed based upon the analytical results from temporary piezometers HMW-16A,
HMW-16B, and HMW-16C (see Section 3.2.1), was not sampled because elevated photoionization (PID)
readings measured during development indicated that this location was not representative of Site
boundaries as originally evaluated. Groundwater samples were obtained from two new monitoring wells
(HMW-21 and HMW-22) and two existing monitoring wells (HMW-3 and HMW-14R) in 2001. After
installation of the new monitoring wells and following well development, the groundwater levels in the
wells were allowed to stabilize. Groundwater levels were then measured in each of the new and existing
monitoring wells. The wells were then purged and sampled using the low-flow sampling technigues

detailed in Appendix C and briefly described below.

Prior to sampling, the monitoring wells were purged until a minimum of 3 well volumes had been
removed, and until pH, specific conductance, and temperature had stabilized. In addition, the wells were
to be purged to 5 NTUs. Monitoring wells HMW-2, HMW-3, HMW-14R, HMW-18, HMW-19, and
HMW-22 were purged to below 5 NTUs. However, these criteria could not be obtained for the
rematning welils, The NTUs for the remaining wells were: HMW-12 (7.49), HMW-17 {9.56), HMW-20
(9.30) and HMW-21 (100.2). ‘Based upon the turbidity results for these monitoring wells during purging,
groundwater sampling continued because samples collected via low-flow methodology have shown that
impacts to water quality (primarily metals) are minimal at turbidity values similar to those observed.
Once the remaining parameters had stabilized, the monitoring wells were sampled using low flow
sampling techniques with a stainless steel and Teflon bladder pump or a peristaltic pump and Teflon

tubing, per U.S. Army Corps of Engineers guidance (EM200-1-3) and USEPA Region IV guidance.

Decontamination of the equipment was conducted in accordance with procedures set forth in U.S. Army

Corps of Engineers guidance document EM200-1-3, Requirements for the Preparation of Sampling and

Analysis Plans and are presented in Appendix C.
3.2.4 Well Abandonment

As previously discussed, HMW-14 was abandoned because the well was determined to not be
representative of groundwater conditions at the site. HMW-14 was abandoned by removing the bottom
well plug and filling the annular space with grout (injected through a tremie pipe) while removing the

PVC well screen and risers. Well abandonment procedures were conducted in accordance with guidance
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set forth in U.S. Army Corps of Engineers document EM1110-1-4000, Monitor Well Design, Installation,

end Documeniation_at Hazardous and/or Toxic Waste Sites and Georgia Water Well Standards. The

well abandonment logs are provided in Appendix D.
33 SURFACE WATER SAMPLING

Six surface water samples (HSW-1 to HSW-6) were collected from the two drainage ditches that bound
the former FTA (Figure 2.3). The surface water samples were collected to evaluate the impact of
groundwater contamination on the drainage ditches and to provide data for the ecological preliminary
risk evaluation. Samples were collected at the headwall of each ditch, at the midpoint of each ditch and
near the confluence of the ditches. The surface water samples were collected by CESAS personnel on
October 31, 2001 and submitted to Accura Analytical Laboratory in Norcross, Georgia for analysis for
VOCs, SVOCs, and the eight RCRA metals. The surface water samples were collected by directly filling

the sample container from the stream flow at each sample location.
34 SITE SURVEY

Following completion of CSR assessment activities, the monitoring wells, soil, and surface water
sampling locations were surveyed for horizontal location and elevation. The horizontal locations of
monitoring wells and sampling locations were surveyed to a horizontal accuracy of 1.0 foot. The top-of-
casing elevations were surveyed to the nearest 0.01-foot. Coordinate values used were Georgia State
Plane, East Zone, North American Datum of 1983 (NAD). Ground surface elevations for monitoring
wells and soil sampling locations were surveyed to the nearest 0.1-foot. The National Geodetic Vertical
Datum (NGVD) of 1929 was used as the reference datum for elevations. Existing monitoring wells that
were sampled were surveyed for horizontal location and top-of-casing elevation. Previous survey data
(LAW, 1995) were used for existing monitoring wells that were not sampled during the 2000 field event.
The survey was conducted by Donaldson, Garrett & Associates, Inc., a state of Georgia licensed land
surveyor. For soil borings SB-23 through SB-26, the location is approximate. Soil boring location stakes
were not present at the time of the survey. However, field personnel indicated that soil borings SB-24
through SB-26 were advanced in the approximate planned locations, as shown on Figure 2.3. Soil boring
location SB-23 was located (as shown on. Figure 2.3) using tape and compass.methods by incorporating

existing surveyed monitoring wells (HMW-8 and HMW-3) as reference points.
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3.5 EXPOSURE ASSESSMENT

An exposure assessment was conducted to collect data that identifies the human populations and
ecological systems that are susceptible to contaminant exposure from the former FTA site, Information
obtained during the exposure assessment was used to identify exposure scenarios for determination of the

appropriate risk reduction standards. Activities completed to develop the exposure assessment include

the following:

¢ Review of reports from previous investigations

* Review of photographs and topographic maps

» Electronic search for local climate and census data

+ Literature and database search to identify protected species

» Interviews with facility personnel

¢ Literature and electronic search for background information for the facility

In addition, site reconnaissance visits of the Site and surrounding areas that may be potentially affected

by releases occurring at the site were performed by LAW personnel.

An ecological preliminary risk evaluation was conducted at the former FTA. Under HSRA, potential
impacts to natural resources such as surface water are to be considered when determining if corrective
action is indicated. The HSRA Rules do not specify the scope of the resource evaluation. However, a
facilit)'hwide approach at Hunter AAF has been developed for RCRA sites. In order to maintain
consistency with other sites at the Hunter AAF facility the approach used for the RCRA site has been
applied to the former FTA. This approach is based on USEPA guidance for ecological risk assessment

and follows the process outlined on Figure 3.1.

The Hunter AAF approach to ecological risk assessments (ERAs) is based on the guidance contained in

the USEPA Region IV Bulletins: Supplemental Guidance to RAGS, Ecological Risk Assessment

(USEPA, 2001) and USEPA’s Ecological Risk Assessment Guidance for Superfund: Process for

Designing and Conducting Ecological Risk Assessments (USEPA, 1997a).

Risk is the likelihood of experiencing adverse effects. The assessment of risk for ecological receptors at
the former FTA at HAAF focuses on identifying and evaluating the potential for harmful effects on

ecological receptors as a result of exposure to chemicals released to the environment.
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The assessment of risk for ecological receptors at the former FTA is being conducted under a phased

approach in accordance with ecological risk assessment guidance. The two phases are the:

+ Ecological Preliminary Risk Evaluation (EPRE)
¢ LEcological Risk Assessment {(ERA)

The EPRE compares measured concentrations of detected substances to conservative ecological
screening values to identify substances detected at the former FTA that pose a potential hazard to

ecological receptors.

According to EPD’s SWMU Guidance (EPD, 1996), the risk assessment process terminates with the
EPRE if there is no potential hazard or risk to ecological receptors. If contaminants are found to be
potential hazards in the EPRE, then additional work may be required. Only those substances that are
indicated to be potential hazards in the EPRE are evaluated as ecological constituents of potential

concern (ECOPCs) in an ERA, if one is required.

The need for an ERA is a risk-management decision based on the nature and magnitude of risk to
ecological receptors in the environmental setting of the former FTA. If risk managers decide an ERA is
not required, then no further data are collected and the site is certified in accordance with information
presented in the EPRE. Should an ERA be required for the former FTA, additional site-specific data
collection should be considered to quantify exposure and evaluate effects (EPD, 1996). Appropriate site-
specific data for ERAs include concentrations of contaminants in antimals and plants (tissue residues) and
toxicity testing (USEPA, 1997a). Remedial levels for protection of ecological resources are developed
and proposed in the ERA for only those substances identified as environmental contaminants of concern

in the ERA (EPD, 1996).

This section presents the methodology for conducting the EPRE for the former FTA at HAAF.

The ecological risk evaluation process consists of five steps:
Ecological screening value comparison,

Preliminary problem formulation,

Pretiminary ecological effects evaluation,

Preliminary exposure estimate, and

Preliminary risk calculation.

Sk
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These five steps correspond to the five steps of the USEPA Region IV EPRE (USEPA, 2001).

As shown in Figure 3.1, the first step of the EPRE (Stepl) is to screen substances as ECOPCs by
comparing the maximum detected concentration to appropriate ecological screening criteria. Those
substances detected in surface water and groundwater are compared to the Georgia Instream Water
Quality Criteria (DNR, 1999). Those substances detected in surface soil are compared to the surface soil
ecological screening values (ESVs) from USEPA Region IV (USEPA, 2001). If no constituent criteria or
ESV can be located for comparison, then that constituent is selected as an ECOPC. If no ECOPCs are
identified based on these comparisons (Step 1), then no further evaluation of risk is required. If ECOPCs
are identified based on the screening, then these constituents are evaluated further (Steps 2 through 5).
These four steps of the EPRE represent a preliminary evaluation of the risk to ecological receptors from

exposure to ECOPCs,

The preliminary problem formulation (Step 2) identifies categories of potential ecological receptors that
occur at the former FTA and the categories of ECOPCs—the substances in surface water, groundwater,
and surface soil (i.e., soil sampies with a beginning depth of less than one foot below ground surface)
that might pose a risk to ecological receptors in the environmental setting. Preliminary assessment
endpoints, ecological receptors, and surrogate species that represent the ecological receptors are selected

for evaluation in the preliminary risk calculations (USEPA, 2001).

The preliminary ecological effects evaluation (Step 3) identifies toxicity reference values (TRVs) for use
in the preliminary risk calculation (USEPA, 2001). TRVs are average daily doses (ADDs) (milligram per
kilogram [kg] of body weight per day) for the surrogate species that are derived from published

laboratory toxicity studies.

The preliminary exposure estimate (Step 4) quantifies the potential exposure pathways for ecological
receptors according to the preliminary assessment endpoints identified in Step 2. The exposure
parameters and equations used to calculate ADDs are presented in Step 4. In addition, the exposure point

concentrations for surface water, ground water, and surface soil are identified.

In Step 5, the preliminary risk calculation, a Hazard Quotient (HQ) is calculated for each constituent,

receptor and exposure mediom. The HQ is the ratio of the estimated ADD and the chemical-specific
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TRYV for the surrogate species. HQs are used to evaluate the risk to ecological receptors and to support

risk management decisions about the need for further evaluation of the former FTA in an ERA.

Both terrestrial and aquatic habitats are present at the former FTA. Media of concern to ecological
receptors are surface water and surface soil. Surface water and surface soil can be contacted or ingested
directly by ecological receptors or through the ingestion of biota which have bioaccumulated site-related
contaminants.  Although not a medium of exposure for ecological receptors, groundwater is also

evaluated because it can potentially discharge to surface water in the northern ditch line.
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4.0 RESULTS OF THE INVESTIGATION

The investigations conducted by ESE and the CSR assessment activities conducted by LAW have
provided information on the geology and hydrogeology of the Site and the nature and extent of soil and
groundwater contamination of site-specific HSRA-regulated substances, which resulted from activities
conducted at the former FTA. Results of the analytical data for samples collected and analyzed during
the previous investigations are provided in Appendix A of this document. The following sections present

the resuits of the CSR assessment activities,
4.1 REGIONAL GEOLOGY AND HYDROGEOQLOGY

The Savannah area lies within the Atlantic Coastal Plain which consists of a thick wedge of variably
consolidated sediments ranging in age from recent to Cretaceous. The sedimentary wedge thickens and
slopes eastward at a dip angle of less than 1 degree. Basement rocks underlying the coastal plain in the
Savannah area consist of consolidated metamorphic and sedimentary rocks of Triassic to Precambrian age,
and crystalline igneous rocks of the Precambrian Piedmont Formation. The depth to the Precambrian
basement rocks in the Savannah area is approximately 4,200 feet (Cramer and Arden, 1980). Sediments
comprising the principal artisan and surficial aquifers at the site extend to a depth of approximately

850 feet. The units consist principally of sands and limestones of Eocene to Recent age.

The two principal aquifer systems of the Georgia Coastal Plain are the surficial (or water table) aquifer
and the Floridian aquifer. The Floridian aquifer system is comprised of Middle to Upper Eocene
limestones of the Ocala Group, and possibly undifferentiated Oligocene sandy clay units. The upper
confining unit of the Floridian aquifer is comprised of the Middle and Upper Miocene Hawthorn Group
and Duplin Marl. These units are comprised of clay with occasional limestone beds and provide
hydraulic separation between the Floridian aquifer'system and the overlying surficial aquifer. In the

Savannah area, the top of the Floridian aquifer system occurs at approximately 200 feet bgs (ESE, 1993).

The Pleistocene to Recent deposits overlying the Miocene units consists of beds of sand, silt and clay.
Development of the surficial aquifer occurs in beds and lenses of sand within these deposits. The typical

water table depth in the Savannah area is approximately 3 to 10 feet bgs.
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The Floridian aquifer system is the major groundwater source for the coastal plain of Georgia and
adjacent states. The Floridian aquifer in Georgia provides the majority of water for industrial and
domestic use (500 million gallons per day statewide in 1978). No usage of the surficial aquifer has

occurred in the study area,
4.2 SITE GEOLOGY AND HYDROGEOLOGY

The topography of the former FTA averages approximately 30 feet above mean sea level (msl) and slopes
gently west toward the Springfield canal. The canal flows southwest before emptying into the Little

Ogeechee River floodplain.

A review of the United States Soil Conservation Service (SCS) Soil Map for Chatham County (Wiles,
Johnson, et. al 1974) shows the soil at the site to be Chipley-Urban Land Complex and Ellabelle Loamy
Sand. The Chipley complex occurs on broad ridges located in upland areas and is usually gently sloping.
Chipley soils are dark grayish-brown fine sand with some silt and clay, very friable, with low organic
material and a rapid permeability. The Ellabelle loam sand occurs in depressions and drainage ways and
in poorly drained areas. The Ellabelle soils are light grayish-brown to gray to black clayey fine sand

loam, very friable, with high organic material and moderate permeability.

Previous investigations conducted at or near the former FTA {(ESE, 1993a; USAEHA, 1987) indicate that
the geologic section consists predominantly of sand, silty sand, and lesser clayey sand deposits to a depth of
at least 100 feet below ground surface (bgs). Shallow borings performed during the CSR and previous
investigations indicated the surficial deposits at the former FTA consist predominantly of fine-grained sand

to depths of at least 10 feet (USAEHA, 1987 and ESE, 1993).

The subsurface soil conditions encountered during this investigation and the previous investigations may
be categorized into two general strata based on geologic and engineering characteristics. Figures 4.1
through 4.6 present the hydrogeologic profile locations and profiles for the former FTA. The upper zone
soils extend from the surface to approximately 35 feet bgs and consist of gray to brown, medium to
coarse-grained, loose to medium-dense silty sand, with interbedded layers of clayey sand and poorly

graded sand. The sand contains approximately 6 to 13 weight-percent particles finer than No. 200 mesh.
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The fines are generally nonplastic, and the soil is classified as silty sand (SM) according to Unified Soil

Classification System (USCS). Moisture contents in the upper zone soils ranged from 36 to 40 percent.

For a typical clean, poorly graded sand as found in the upper zone, the estimated conductivity is between
2x 102 and 2 x 10 fi/min (Peck, Hanson, and Thornburn, 1974). Slug testing results indicated a site-

specific hydraulic conductivity of 1.8 x 107 ft/min as discussed in Section 4.2.2.

Lower zone soils begin at approximately 35 feet bgs and continue to approximately 100 feet bgs; the
soils consist of gray, fine to medium-grained, loose to medium-dense, poorly graded sand. The sand
contains approximately 2 to 3 weight-percent particles finer than No. 200 mesh. The scil is classified as
poorly graded sand (SP) according to the USCS. Moisture contents in the lower zone soils ranged from
32 to 44 percent. For a typical loose to medium-dense, poorly graded sand as found in the lower zone,
the. estimated conductivity is between 2 x 107 and 2 x 10™* ft/min (Peck, Hanson, and Thornburn, 1974).

Slug testing results indicated a conductivity of 1.8 x 107 ft/min as discussed in Section 4.2.2.

Borings performed at the former FTA encountered the surficial aquifer water table at 8 feet bgs. The
surficial aquifer’s vertical extent has yet to be determined; however, Kundell (1978) reports that the

surficial aquifer may be up to 120 feet thick in the study area.

4.2.1 Groundwater Gradients

Groundwater elevations were measured in the existing and newly installed monitoring wells on
November 6, 2001. Table 4.1 summarizes the water level measurements and calculated groundwater

surface elevations (potentiometric surface).

An evaluation of the horizontal and vertical groundwater gradients at the Site was performed using the
November 2001 groundwater elevation data (Table 4.1) and the resulting potentiometric surface map
depicted on Figure 4.7. Based on the potentiometric surface map for November 6, 2001, the horizontal

gradient in the groundwater in the uppermost soil ranges from 0.01 to 0.05 feet per foot across the Site.

Groundwater ¢levations (Table 4.1) in the three Site monitoring well clusters HMW-1/ HMW-2, HMW-3/
HMW-4, and HMW-5/ HMW-6 were used to calculate the vertical groundwater gradients at the Site, The
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vertical groundwater gradients were calculated by dividing the difference in groundwater elevations in each
well cluster by the distance between the bottoms of each well screen in the cluster (Table 3.3). The
calculated vertical gradients ranged from 0.026 feet/foot (HMW-3/HMW-4) to 0.048 feet/foot (HMW-1/
HMW.-2). The shallow well in each cluster had a higher groundwater elevation than the deep well; thus

indicating a downward gradient in each of the three well clusters,
4.2.2 Hydraulic Conductivity Measurements

The horizontal hydraulic conductivity was calculated for six wells located at the site. Table 4.2
summarizes the hydraulic conductivity values and the hydraulic conductivity calculations are provided in
Appendix E. The hydraulic conductivity was measured using the “slug-test” method. The field data
were analyzed using the method of Bouwer and Rice (1976 and 1989). The hydraulic conductivity
t'anged from 8 x 10™ to 1.8 x 107 ft/min. There was very little differentiation in hydraulic conductivity
between the fine to medium silty sand and the fine to medium sand. The highest hydraulic conductivity
(1.8 x 107 ft/min.) was measured in well HMW-03 which is screened from 39 to 49 feet bgs (i.c., deep
well). The hydraulic conductivity in the uppermost soil ranged from 8 x 10 to 1.5 x 10” ft/min. These

hydraulic conductivity values fall within the range expected of silty to clean sands (Freeze and Cherry,

1979).
4.2.3 Groundwater Flow Rates

The minimum and maximum hydraulic conductivity values and the minimum and maximum horizontal
hydraulic gradients were used to calculate an estimated velocity of horizontal groundwater flow beneath
the site. An effective porosity for the saturated soil was assumed to be 20 percent (a reasonable estimate
for sand) (Walton, 1970). The horizontal groundwater flow velocity was calculated using the Darcy

velocity equation:

V=Kl
n,
Where;
K = Hydraulic Conductivity (feet/min)
I = Hydraulic Gradient (feet/foot)
n, = Effective Porosity
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Minimum Maximum
Hydraulic Conductivity (feet/min) 8x 10 1.5% 107
Hydraulic Gradient (feet/foot) 0.01 0.05

Effective Porosity: 0.20

Using the stated assumptions and estimations, an approximate horizontal flow velocity of from 21 to 197

feet per year was calculated.
4.2.4 Summary of Grouadwater Flow Movement Across the Site

The groundwater elevations (Table 4.1 and Figure 4.7) indicate that the flow of groundwater in the upper
surficial aquifer across the Site is to the west. Consistent with the surface features, the two ditches that
bound tllle site area are likely groundwater discharges along the southern and northern boundaries of the
Site. Presently, due to the extended drought conditions in the region, only the southern drainage ditch
and a portion of the northern drainage ditch appear to be creating a groundwater discharge. Groundwater

appears to be flowing beneath the western end of the northern drainage ditch.
4.3 NATURE AND EXTENT OF REGULATED SUBSTANCES

The nature and extent of soil and groundwater contamination of site-specific HSRA-regulated substances
at the former FTA were characterized by obtaining surface soil (0 to 2 feet bgs), subsurface soil (greater
than 2 feet bgs), and groundwater samples. Groundwater samples were collected from monitoring wells
that screen the uppermost aquifer. Based on historical site operations (Section 2.2}, the presence of fuel
constituents (lead, TPH, BTEX, and PAHs) can be attributed to former site activities. The presence of
chlorinated solvents was reported as possible based on conversations with Installation personnel
(personal communication, USAEHA, 1993), although their use on-site is not supported by available
documentation. The presence of other organic and inorganic constituents in the mature woodland areas
north and south of the site is likely related to the concrete and asphalt fill material used to build up the
area around the former FTA rather than an impact from actual fire-fighting training activities. It should
be noted that PAHs are the primary constituents of asphaltic materials as well as fuel constituents. 1t is

because of this condition that PAHs detected in sample locations in the mature woodlands are not

93411.05 4-5




Revised Final Compliance Status Report
May 2002 Former HAAF Fire Training Area
HSI Number 10395

considered related to the former fire training activities. Constituents previously analyzed for, but not

detected, or determined not to be related to past site activities were not analyzed during the 1999/2000

CSR investigation,

Acetone, methylene chloride, phthalates and trichlorofluoromethane were detected in soil samples
collected from the Site. These constituents are common laboratory artifacts and may have been
introduced during laboratory preparation and analysis. However, review of available quality control data
did not indicate laboratory contamination. Acetone is found in paints and thinners, used as a cleaning
solvent or can be produced upon the acidification (with sodium bisulfate) of soil (USACE, 1999).
Methylene chloride is a commonly used extraction solvent. Phthalates are components of plastics and
may be introduced into environmental media via leaching with solvents. Trichlorofluoromethane is used
as a coolant for air conditioners and refrigerato'rs and may have been introduced into the soil samples
during storage in laboratory refrigerators. Because trichlorofluoromethane was only detected in soil
samples by ESE in 1992, and is not indicative of fire training activities, possible contamination of
samples during storage is likely. The presence of these compounds detected in samples is believed to be
laboratory artifact or indicative of the concrete/asphalt construction debris fill materials present at the
Site. Therefore, the focus of the 1999/2000 CSR assessment activities was the complete delineation of
arsenic, barium, lead, VOCs and PAHs in groundwater, and VOCs, PAHs, barium, chromium,
organochlorine pesticides, and PCBs in soils. As required by the Georgia EPD January 2001 comments,
the 2001 CSR assessment activities for soils included the delineation of the previously detected acetone,
methylene chioride, and phthalates along with VOCs, SYOCs, barium, and chromium. The 2001 CSR

assessment activities for ground water were focused on VOCs.

Concentrations of regulated substances detected in surface and subsurface soil samiples collected during
the CSR assessment activities conducted in 1999 to 2001 are summarized in Tables 4.3 and 4.4,
Concentrations of regulated substances detected in groundwater samples collected during the CSR
activities andr previous investigations are summarized in Table 4.5. Figures 4.8A, 4.8B, 4.8C, 4.9A,
4.9B, 49C, 4,10, and 4.11 present the distribution and extent of site-specific regulated substances
detected in surface and subsurface soil. Figure 4.12 presents the distribution and extent of site-specific

regulated substances detected in groundwater.
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4.3.1 Background Concentrations

During the course of the investigation of the former FTA, 63 soil samples were obtained and analyzed for
RCRA metals (arsenic, barium, cadmium, lead, mercury, nickel, selenium and silver). Since there was no
known release of metals at the Site, it could not be determined which, if any, of the samples were
representative of a release, and which were representative of background conditions. Therefore, a

statistical evaluation which initially considered all of the available soil metals data was performed.

The soils data was first evaluated for identification of statistical outliers, The Grubbs Outlier test

referenced in USEPA Statistical Analysis of Ground Water Monitoring Data at RCRA Facilities, dated

April 1989 and ASTM E178-75 was used to determine the outliers. Normally, outlier data points are left

in the data set and are statistically evaluated with the other data points. To be conservative in the
evaluation of the metals in soil at the HAAF former FTA site, the outliers were removed from the data set
prior to the statistical analysis. If a data point was an outlier for one metal, it was removed from all of
the metals data sets. Six samples which displayed statistical outliers for any metal were removed from

the data sets for all metals. The outliers removed from the data set are listed below.

BH-10 (0-1 ft) Barium concentration outlier

BH-11 {(0-1 ft) Arsenic and Lead concentration outliers

BH-13 Arsenic, Lead, and Mercury concentration outliers
BH-13 (0-1 f©) Lead concentration outlier

FTASB-11 (SB-11}{0.5-1) Barium concentration outlier

HMW-13 (8-10 ft) Chromium concentration outlier

Sample locations BH-10, BH-11, BH-13, and SB-11 are located within the area where fuels were used in

fire training exercises which is considered to be a source area.

A statistical evaluation was then performed on the remaining data after the outliers had been removed.
Statistical methods were selected based on the distribution of the data and the number of non-detects,
The data were evaluated for normality using the Filliben, Shapiro-Francia, and Shapiro-Wilk tests. Log-
normal data sets (arsenic, barium, chromium, lead, and selenium) were logarithmically transformed.
Upper background concentrations (UBCs) were then selected on the transformed data using the mean

plus 1.645 standard deviations. A non-parametric analysis was then performed on the remaining data sets
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that did not normalize by log transform (cadmium, mercury, and silver) and were assigned a UBC equal
to the maximum observed value. In the case of mercury, the maximum observed value (0.40 mg/kg in
sample BH-12) exceeded the UBC for arsenic, lead, selenium, and silver. Therefore, the next highest
maximum observed value (0.39 mg/kg in sample BH-13) was selected as the mercury UBC. The
statistical evaluation yielded UBCs for each of the eight metals analyzed and are listed below. The

statistical plots and statistical calculations used to select UBCs for each of the eight metals are included

in Appendix H.

UBC HSRA Table 2,
Metal (mg/kg) Statistical Method Appendix III Values
Arsenic 2.6 Log-normal data 20

Mean + 1.645 std. Dev

Barium 28 Log-normal data 1000
: Mean + 1.645 std. Dev

Cadmium 2.6 Non-Parametric, 2
Max observed value

Chromium 7.7 Log-normal data 100
Mean + 1.645 std. Dev

Lead 53 Log-normal data 75
Mean + 1.645 std. Dev

Mercury 0.39 Non-Parametric, 0.5
Max observed value

Selenium 1.9 Log-normal data 2
Mean + 1.045 std. Dev

Silver 2.6 Non-Parametric, 2
Max observed value

As indicated above, the UBC for arsenic, barium, chromium, lead, mercury, and selenium are below the
HSRA Table 2, Appendix TIT values {which are based on GAEPD’s estimate of statewide background).
The UBCs were then used to evaluate where metals concentrations exceeded background and if the
extent of metals could be delineated using the existing data. The resuits of the evaluation indicated that
most of the exceedences of the background concentration (i.e., UBCs) were within the excavated area

and areas immediately adjacent to the excavated area, The evalvation also indicated that the extent of the
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metals in soils was not completely delineated to the north and west of the excavated area. Additional
delineation for chromium was conducted to the north of HMW-13 and to the west of HMW-11, for

barium to the west of SB-13 (Figure 4.11).

Groundwater

Background groundwater samples from off-site locations were not collected during the 1999/2000 CSR
assessment activities. However, review of previous groundwater analytical data collected during 1995
indicated that VOCs, PAHs, and metals (except barium) were not detected in groundwater samples
collected from wells HMW-1 (deep) and HMW-2 (shallow). Barium was detected at 0.042 mg/L in well
HMW-1 and 0.095 mg/L in well HMW-2 during the 1995 sampling event; however, it should be noted
that sampling was performed using a Teflon® bailer and not low-flow sampling devices. Since these
wells were located hydraulically upgradient from the former FTA, wells HMW-1 and HMW-2 are

considered representative of background conditions for groundwater at the Site.

4.3.2  Surface Soil Sampling and Analyses

A summary of the laboratory analyses of surface soil samples collected during previous investigations is
provided in Appendix A, The laboratory analytical reports for the surface soil samples collected during
the CSR assessment activities are provided in Appendix F. A summary of HSRA-regulated substances
detected in surface soil samples collected during the CSR assessment is provided in Table 4.3. The
following text summarizes the results from both the previous investigations and the CSR assessment.

Please refer to Section 4.3 for an explanation of the potential sources of these substances.

Laboratory analyses of the surface soil samples indicated the presence of four VOCs (acetone,
tetrachloroethene, toluene, and trichlorofluoromethane) at concentrations greater than their respective
practical quantitation limits (PQLs). The number of detections, the maximum concentrations detected,
and the location in which the maximum concentration was detected for site-specific VOC regulated

substances in surface soil samples are presented below:
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Maximum
No. of Concentration
Constituent Detections Detected (mg/kg) Location
Acetone 8 0.17 HMW-16
Tetrachloroethene 1 0.0061 SB-18
Toluene 1 0.021 SB-06
Trichlorofluoromethane 3 0.014 PSB-1

Laboratory analyses of the surface soil samples also indicated the presence of 17 SVOCs reported at
concentrations greater than their respective PQLs. Included are the following regulated substances:
acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)tluoranthene, bis(2-Ethylhexyl)phthalate, chrysene,
dibenzo(a,h)anthracene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and
pyrene. The number of detections, the maximum concentrations detected, and the location in which the
maximum concentration was detected for site-specific SVOC regulated substances in surface soil

samples are presented below:

Maximum
No. of Concentration
Constituent Detections Detected (mg/kg) Location
Acenaphthene i 1.7 SB-38
Acenaphthylene 7 3.6 HMW-16
Anthracene g 7.5 HMW-16
Benzo(a)anthracene 15 34 HMW-16
Benzo{a)pyrene 15 26 HMW-16
Benzo{b}fluoranthene 17 28 HMW-16
Benzo(g,h,i)perylene 12 14 HMW-16
Benzo{k)fluoranthene 10 27 HMW-16
bis(2-Ethylhexyl)phthalate 1 0.39 HMW-12
Chrysene 16 33 HMW-16
Dibenzo(a,h)anthracene 4 3.9 SB-27
Fluoranthene 17 72 HMW-16
Fluorene 2 3.9 SB-38
Indeno(1,2,3-cd)pyrene 11 16 HMW-16
Naphthalene 1 0.53 SB-38
Phenanthrene 8 39 5B-38
Pyrene 16 49 HMW-16

Laboratory analyses of the surface soil samples also indicated the presence of two pesticides (dieldrin

and methoxychlor) reported at concentrations greater than their respective PQLs. The number of
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detections, the maximum concentrations detected, and the location in which the maximum concentration

was detected for site-specific pesticide regulated substances in surface soil samples are presented below:

Maximum
No. of Concentration -
" Constituent Detections Detected (mg/kg) Location
Dieldrin 3 0.043 SB-27
Methoxychlor 1 0.14 SB-26

PCBs were not detected in the surface soil. Metals were detected in the surface and subsurface soils.
The metals detected at concenirations greater than background concentrations in surface soils were
arsenic, barium, cadmium, chromium, lead, and mercury. The number of detections and detections
greater than background, the maximum concentrations detected, and the location in which the maximum

concentration was detected for site-specific metals in the surface soil samples are presented below:

No. of Detections Maximum
Greater than Councentration
Constituent No. of Detections Background Detected (mg/kg) Location
Arsenic 25 5 13.9 BH-11
Bariwm 25 5 69 SB-11
Cadmium 15 1 3.87 BH-13
Chromium 26 3 14.7 SB-10
Lead 23 6 1185 BH-13
Mercury 18 3 0.79 BH-13

As presented on Figure 4.8A, the extent of HSRA-regulated VOCs in surface soils is defined along the
eastern, southern, western, and northern Site boundaries by surface soil samples collected from the

following locations:

Boundary Monitoring Wells/Borings Comprising Boundary
Eastern SB-20, SB-31, SB-33, SB-34

Southern SB-35, SB-36, HMW-18, §B-25

Western SB-38/HMW-19, SB-39, SB-40/HMW-20

Northern PSB-5, §B-21, HMW-14R, SB-30
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Figure 4.8B shows the contoured concentrations of total VOCs concentrations in surface soils within the

non-detect line for VOCs for surface soils at the site. The contoured map was requested by GA EPD.

As presented on Figure 4.9A, the extent of HSRA-regulated SVOCs in surface soils is defined along the
eastern, western, southern, and northern Site boundaries by surface soil samples collected from the

following locations:

Boundary Monitoring Wells/Borings Comprising Boundary
Eastern SB-20, SB-16, SB-18, HMW-17, SB-50

Southern S5B-45, §B-49, HMW-18, SB-37, SB-42

Western SB-41, HMW-15

Northern PSB-5, SB-21, HMW-14R, SB-30

Figure 4.9B shows the contoured concentrations of total SVOCs concentrations in surface soils within
the non-detect line for SVOCs for surface soils at the site. The contoured map was requested by GA

EPD.

As depicted on Figure 4.10, the extent of HSRA-regulated pesticides and PCBs in surface soil is defined
within the eastern, southern, western, and northern Site boundaries by surface soil samples collected

from the following locations:

Boundary Monitoring Wells/Borings Comprising Boundary

Eastern EB-H8, EB-18, SB-32 (PCBs only), SB-33 (PCBs only), SB-34 (pesticides only)
Southern SB-36, HMW-18

Western SB-37, SB-24,

Northern SB-23, EB-G6, EB-G8

Due to the sporadic presence of pesticides in the surface soil and the absence of PCBs in the surface soil,
the combined Site boundary for pesticides and PCBs was selected using results that reflected the most

conservative location (pesticide or PCB result) in each direction away from the former FTA.

As presented on Figure 4.11, the extent of RCRA metals in the surface soils is defined along the eastern,
southern, western, and northern Site boundaries by surface soil samples collected from the following

locations:
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Boundary Monitoring Wells/Borings Comprising Boundary

Eastern SB-04, SB-16, SB-06, SB-17

Southern HMW-12, HMW-10

Western PSB-2, SB-14, PSB-3

Northern PSB-5, SB-43/HMW-21

4.3.3 Subsurface Soil (=2 feet bgs) Sampling and Analyses

A summary of the laboratory analyses of subsurface soil samples collected during previous investigations
is provided in Appendix A. The laboratory analytical reports for the subsurface soil samples collected
during the CSR assessment activities are provided in Appendix F. A summary of HSRA-regulated
substances detected in subsurface soil samples collected during the CSR assessment is provided in Table
4.4, The following text summarizes the results from both the previous investigations and the CSR

assessment. Please refer to Section 4.3 for an explanation of the potential sources for these substances.

Laboratory analyses of the subsurface soil samples indicated the presence of 12 VOCs at concentrations
greater than their respective PQLs. Included are the following regulated substances: acetone, benzene,
2-butanone,  chlorobenzene, chloromethane, cis-1,2-dichloroethene, trans-1,2-dichloroethene,
ethylbenzene, methylene chloride, toluene, trichlorofluoromethane, and xylenes (total). The number of
detections, the maximum concentrations detected, and the location in which the maximum concentration

was detected for site-specific VOC regulated substances in subsurface soil samples are presented below:

Maximum
No. of Concentration
Constituent Detections Detected (mg/kg) Location
Acetone 16 27 HSB-5
Benzene 3 18 SB-10
2-Butanone 3 15.1 HSB-5
Chlorobenzene 1 0.007 SB-11
Chloromethane 1 39 HSB-5
cis-1,2-Dichloroethene 1 0.27 HMW-14R
trans-1,2-Dichloroethene 1 0.013 HMW-14R
Ethylbenzene 11 120 SB-10
Methylene chloride I 0.0067 HSB-6
Toluene 8 16 SB-12
Trichiorofluoromethane 3 0.012 PSB-2
Xylenes (total) 10 310 HMW-13
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Laboratory analyses of the subsurface soil samples also indicated the presence of 20 SVOCs at
concentrations greater than their respective PQLs. Included are the following regulated substances:
acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(K)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene,
dibenzo(a,h)anthracene, diethyl phthalate, di-n-butylphthalate, 2,4-dinitrotoluene, fluoranthene, fluorene,
indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, and pyrene. The number of detections, the
maximum concentrations detected, and the location in which the maximum concentration was detected

for site-specific SVOC regulated substances in subsurface soil samples are presented below:

Maximum
Ne. of Concentration
Constituent Detections Detected (mg/kg) Location
Acenaphthene 2 23 SB-30
Acenaphthylene 5 6.6 SB-30
Anthracene 3 5.7 5B-30
Benzo(a)anthracene 6 18 SB-30
Benzo(a)pyrene 6 20 - SB-30
Benzo(b)fluoranthene 6 13 SB-30
Benzo(g,h,i)perylene ] 12 SB-30
Benzo(k)fluoranthene 3 13 HMW-16
Bis(2-Ethylhexyl)phthalate 9 2.0 SB-10
Chrysene 7 20 58-30
Dibenzo(a,h)anthracene 3 4.2 SB-30
Diethyl phthalate 1 0.2 BH-12
Di-n-butylphthalate 3 24 BH-12
2,4-Dinitrotoluene 1 0.65 SB-14
Fluoranthene 12 24 HMW-16
Fluorene 8 3.7 SB-30
Indeno(1,2,3-cd)pyrene 6 11 SB-30
Naphthalene 12 79 SB-10
Phenanthrene 11 19 SB-30
Pyrene 12 26 SB-30
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Laboratory analysis of the subsurface soil samples indicated the presence of three pesticides and one
PCB at concentrations greater than their respective PQLs. These pesticides and PCBs were detected in
the confirmatory soil samples collected during the source removal investigation and include dieldrin,
4,4-DDD, 4,4-DDE, and PCB-1254. The number of detections, the maximum concentrations detected,
and the location in which the maximum concentration was detected for site-specific pesticide/PCB

regulated substances in subsurface soil samples are presented below:

Maximum
No. of Concentration
Constituent Detections Detected (mg/kg) Location
Dieldrin 1 0.01 EW-L5A
4,4’-DDD 8 0.015 EB-L5
4.4°-DDE 7 0.024 EB-L5
PCB-i254 2 0.081 EW-L8B

Laboratory analysis of the subsurface soil indicated the detection of six metals of which only four metals
were detected at concentrations greater than background, The metals detected at concentrations greater
than background include arsenic, barium, chromium, and lead. The number of detections and detections
greater than background, the maximum concentrations detected, and the location in which the maximum

concentration was detected for site-specific metals in the sub surface soil samples are presented below:

No. of Detections Maximum
No. of Greater than Concentration
Constituent Detections Background Detected (mg/kg) Location
Arsenic 31 2 3.94 BH-13
Barium 36 2 38.4 PSB-7
Chromium 37 1 31.7 HMW-13
Lead 21 2 107 PSB-7

As presented on Figure 4.8A, the extent of HSRA-regulated VOCs in subsurface soils is defined along
the castern, southern, western, and northern Site boundaries by subsurface soil samples collected from

the following locations:
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Boundary Monitoring Wells/Borings Comprising Boundary
Eastern ‘ SB-20, HSB-1, SB-31, SB-33, SB-34

Southern SB-35, SB-36, HMW-18, SB-25

Western SB-38/HMW-19, SB-39, SB-40/HMW-20, PSB-5, SB-21
Northern SB-43/HMW-21, SB-44, SB-46/HMW-22

Figures 4.8C shows the contoured concentrations of total VOCs concentrations in subsurface soil within
the non-detect line for VOCs for subsurface soils at the site. The contoured map was requested by GA

EPD.

As presented on Figure 4.9A, the extent of HSRA-regulated SVOCs in subsurface soils is defined along
the eastern, southern, western, and northern Site boundaries by subsurface soil samples collected from

the following locations:

Boundary Moenitoring Wells/Borings Comprising Boundary
Eastern SB-20, HSB-1, SB-16, SB-18, HMW-17

Southern SB-35, SB-36, HMW-18, SB-37

Western SB-38/HMW-19, SB-24, HMW-15

Northern PSB-5, SB-21, SB-43/HMW-21, SB-44, SB-46/HMW-22

Figure 4.9C shows the contoured concentrations of total SVOCs concentrations in subsurface soil within
the non-detect line for SYOCs for subsurface soils at the site. The contoured map was requested by GA

EPD.

As presented in Figure 4.10, the extent of HSRA-regulated pesticides and PCBs in subsurface soils is
defined along the eastern, western, northern, and southern site boundaries by subsurface soil samples

collected from the following locations:

Boundary Monitoring Wells/Borings Comprising Boundary
Eastern EB-HS, EB-18, SB-32 (PCBs only), SB-33 (PCBs only)
Southern SB-34 (pesticides only), SB-27, SB-26

Western SB-25, §B-24

Northern S$B-23, EB-Gé6, EB-GS§

93411.05 4-16




Revised Final Compliance Status Report
May 2002 Former HAAF Fire Training Area
HSI Number 10395

Due to the sporadic presence of pesticides and PCBs in the subsurface soil, the combined Site boundary
for pesticides and PCBs was selected using results that reflected the most conservative location (pesticide

or PCB result) in each direction away from the former FTA,

As presented on Figure 4,11, the extent of RCRA metals in the subsurface soils is defined along the
eastern, southern, western, and northern Site boundaries by subsurface soil samples collected from the

following locations:

Boundary Monitoring Wells/Borings Comprising Boundary
Eastern SB-04, HSB-1, SB-16, SB-06, HSB-5

Southern SB-17, HMW-12, SB-48, SB-47

Western PSB-2, 5B-14, PSB-3

Northern PSB-5, SB-46/HMW22

Subsurface soil contamination was detected at depths ranging from 2 to 10 feet bgs across the Site. The
vertical profile of soil contamination is shown on hydrogeologic profiles A-A’ through E-E’ (Figures 4.2
through 4.6). At a majority of locations with contamination present in the subsurface soil, the
groundwater surface was encountered prior to collection of a non-detect subsurface soil sample.
Therefore, the vertical extent of soil contamination at the Site is generally defined by the depth to the

groundwater surface.
4.3.4 Groundwater Sampling and Analyses

A summary of the groundwater quality data obtained during previous investigations conducted at the Site
is provided in Appendix A. The laboratory analytical reports for the groundwater samples collected
during the CSR assessment activities are provided in Appendix F. Several of the groundwater
monitoring wells installed during the previous investigations have been sampled on several occasions
since their installation in the mid-1980s. [t should be noted that the validity of some of the historical
analytical data reported by the laboratories is questionable due to the lack of available quality conirol
data. In addition, groundwater samples collected from previous investigations {prior to 2000 sampling)

did not utilize low-flow sampling techniques.

Therefore, the historical data was used qualitatively to identify the regulated substances assessed in the

CSR. However, only the most recent sampling results were considered in determining the distribution
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and extent of regulated substances present in the groundwater at the Site. Laboratory analyses of the
groundwater samples indicated the presence of 15 HSRA-regulated substances at concentrations greater
than their respective PQLs. A summary of regulated substances detected in groundwater samples

collected at the Site is provided on Table 4.5,

Horizontal Delineation

The distribution and extent of HSRA-regulated substances present in the groundwater at the Site are
shown on Figure 4.12 based on the presence of arsenic, barium, chromium, lead, naphthalene, and VOCs.
As shown on Figure 4.12, the highest concentrations of benzene, cis-1,2-dichloroethene, trans-1,2-
dichloroethene, ethylbenzene, vinyl chloride, 1,1-dichlorethene, naphthalene, arsenic, barium, and
chromium were detected north of the area of the removed storage tanks and fire test pad in monitoring
wells HMW-13, HMW-14R, and HMW-21. These wells are located in a side-gradient flow direction
from the storage tanks and fire test pad. Vinyl chloride and lead were detected at the highest
concentrations in well HMW-6. Monitoring well HMW-6 is located south of the fire training pad and in
a side-gradient flow direction from the fire test pad. Vinyl chloride has been detected once in HMW-6 in
1995, The groundwater flow direction from the area where the aboveground storage tanks, underground
pipelines and the fire test pad containing the simulated aircraft structure (source areas) is from the east to
the west toward the western drainage ditch. The monitoring wells (HMW-6, HMW-14R, and HMW-21)
containing the chlorinated VOCs (cis-1,2-dichloroethene, trans-1,2-dichloroethene, vinyl chloride, and
1,1-dichlorethene) are located to the north (HMW-14R and HMW-21) and south (HMW-6) of the source
areas and are sidegradient to the groundwater flow direction from the source areas (Figure 4.7).
Monitoring wells HMW-9 and HMW-13 which are located between the source area and monitoring wells
HMW-14R and HMW-21 do not contain chlorinated VOCs (Figure 4.12) which may indicate that the
chlorinated VOCs in the groundwater may not be originating from the former FTA source area.
Furthermore, chlorinated VOCs have not been detected in soil samples collected from the source area.
Cis-1,2-dichloroethene and trans-1,2-dichloroethene have only been detected in soils immediately above
the groundwater at the HMW-14R location where chlorinated VOCs were present in the groundwater.
Vinyl chloride has not been detected in Site soils. Based on this data, the chlorinated VOCs in the
groundwater may be associated with another source to the north and not associated with the former FTA

Site.
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The number of detections, the maximum concentrations detected, and the location in which the maximum
concentration was detected for site-specific regulated substances in groundwater samples are presented

below:

Maximum
No. of Concentration
Constituent Detections Detected {mg/1) Location
Acefone | 0.021 HMW-13
Benzene 5 0.322 HMW-13
1,1-Dichioreoethene 1 0.0016 HMW-21
cis-1,2-Dichloroethene 2 0.95 HMW-14R
Trans-1,2-Dichloroethene 2 0.033 HMW-14R
Ethylbenzene 3 0.0864 | HMW-13
~ Vinyl chloride 3 0.011 HMW-6
© Xylenes (total) 3 0378 HMW-11
Napthalene 3 0.121 HMW-13
2,4-Dimethylphenol I 0.01 HMW-13
Arsenic 3 0.031 HMW-6
Barium 2 0.131 HMW-13
Chromium | 0.046 HMW-13
Lead 1 0.0188 HMW-13

As depicted on Figure 4.12, the horizontal extent of site-specific regulated substances in groundwater is
defined along the eastern, southern, and western Site boundaries by groundwater samples from the

foltowing monitoring wells:

‘ Boundary Monitoring Wells/Borings Comprising Boundary
Eastern © HMW-2, HMW.-17
Southern HMW-12, HMW-18
Western HMW-19, HMW-20

The extent of groundwater contamination is partially defined along the northern Site boundary by
groundwater samples collected from monitoring wells HMW-21 and HMW-22. The extent has been
defined for each analyzed compound except cis- and tréns—l,2—dichioroethene, 1,1-dichloroethene and

vinyl chloride, which were detected in wells HMW-14R and HMW-21 during the CSR assessment. Cis-
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and trans-1,2-dichloroethene were previously detected in monitoring well HMW-14R during the
1999/2000 CSR assessment. 1,1-Dichloroethene (HMW-21) and vinyl chloride (HMW-14R and HMW-
21) were detected for the first time along the northern boundary during the 2001 CSR assessment. These
four chlorinated solvents have not been historically detected at the Site, except vinyl chloride, which was
detected once in monitoring well HMW-6 during a 1995 sampling event. Although a possible source for
salvents at the former FTA has been indicated, it has not been deemed verifiable through documentation.
The information from each of these sampling locations, along with groundwater flow direction and site

topography, was used to establish the horizontal extent of groundwater contamination (Figure 4.12).

Vertical Delineation

The distribution and extent of site-specific-regulated substances present in the groundwater at depth are
shown on Figures 4.2 to 4.6. Deeper monitoring wells HMW-1, HMW-3, and HMW-5, screened at 40 to
50 feet bgs and located to the east, south and west of the fire training pad were non-detect for regulated
substances. Monitoring well HMW-3 was sampled for VOCs, SVOCs and RCRA metals during the
2001 CSR assessment. VOCs and SVOCs were not detected above the PQL nor were the RCRA metals
detected at concentrations greater tham background in this well. Monitoring well HMW-3 is
downgradient of the former FTA. Therefore, Therefore, although the presence of downward vertical
gradients suggest migration could occur, the type of substances detected and the absence of substances at

depth in the groundwater suggest the groundwater contamination is limited to the uppermost aquifer.

4.3.5 Surface Water Sampling and Analysis

A summary of the water quality data from six surface water samples obtained from the two drainage ditches
that bound the south and west sides of the former FTA is provided in Appendix F. The analytical results are
summarized on Table 4.6 and the sampling locations are shown on Figure 4.12. The surface water samples
were analyzed for VOCs, SVOCs and RCRA metals. Surface water sample HSW-1, focated at the headwall
of the western drainage ditch contained benzene, ethylbenzene, toluene, total xylenes and naphthalene at
concentrations above the laboratory reporting limit. The detected concentrations are below the Georgia In-
Stream Water Criteria. Other SYOCs and RCRA metals were not detected above the laboratory reporting
limits in sample HSW-1. This surface water sample was collected from a drain pipe that collects surface

water runoff from the runway to the north of the former FTA and is likely not representative of runoff and
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groundwater discharge from the former FTA. VOCs, SVOC, and RCRA metals were not detected above
the laboratory reporting limits in the remaining five surface water samples (HSW-2, HSW-3, HSW-4, HSW-
5 and HMW-6). The surface water quality data indicates that the surface water in the drainage ditches

bounding the former FTA is not being impacted by the contaminated groundwater at the former FTA.
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5.0 RESULTS OF THE RECEPTOR STUDY

An exposure assessment has been performed for the former FTA site at HAAF, Georgia. The exposure
assessment was performed in a manner consistent with the U.S. Environmental Protection Agency’s
Guidelines for Exposure Assessment (57 Federal Register 104:22888-22938) and Risk Assessment
Guidance for Superfund (USEPA, 1989) and is designed to fulfill requirements specified in Section 391-
3-19.06(3)(b)4 of the HSRA Rule.

5.1 PURPOSE AND OBJECTIVES

The purpose of this exposure assessment is to briefly present a description of the former source area and
provide an evaluation of the potential human health and environmental exposures at the former FTA site.

The exposure assessment identifies potential receptors and pathways of exposure.

52 SITE DESCRIPTION

HAAF is located in the southwestern portion of Savannah and covers approximately 5,400 acres. The
mission of the facility is to provide command, control, fraining, administration, logistical and civilian-
military support to non-divisional units stationed at Fort Stewart. HAAF is the home of the Army’s longest
runway at 11,000 feet and is able to accommodate even large aircraft such as the C-5 Galaxy. Aircraft
based at HAAF currently include combat, transport, and training helicopters. The airfield is also used for

overseas mobilization of troops and weapons.

The former FTA site is located on the northwestern portion of HAAF, west of the parking apron and runway
and 800 feet northwest of the air control tower. The site has not been used for fire training or any other
purpose since 1991, The site formerly included a cubed concrete pad covered with gravel and sand, which
was used for fire training activities. Fuels used for fire training were stored in a 17,000-gallon aboveground
storage tank that was located 112 feet due north of the fire training pad. During training exercises, fuel was
pumped through an underground line to the pad. Reportedly, water-contaminated JP-4 and diesel fuels were
used for training exercises (Law, 1995). The pad and tank areas were the source areas for the contamination

detected in soif and groundwater. However, these source areas underwent extensive remediation in 1998.
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5.2.1 Physical Site Characteristics

The former FTA site is a mixture of evergreen and deciduous plant species, typical to the marshy.
woodlands of the Coastal Plains. The eastern portion of the site (i.c., the former FTA) is a maintained
grassy meadow. The western portion consists of mounds containing asphalt and construction debris.
Dense shrubs and a mixture of immature and mature trees cover this mounded area. Two densely
vegetated man-made drainage ditches lie to the north and south of the site and contain free-flowing water.
These ditches receive drainage both from the parking apron and the site itself. The two ditches join on
the western edge of the site and discharge to the Springfield Canal (Figures 2.2 and 2.3). Areas of

mature hardwood and evergreen forest are located north and south of the two drainage ditches.

Topography at the site gently slopes toward the Springfield Canal that is located 3,600 feet to the west.
The Springfield Canatl flows southwest before emptying to the Little Ogeechee River. Five and a half
miles downstream of HAAF, the Little Ogeechee River is classified, according to the Georgia Water Use
Classifications and Water Quality Standards, as a water “generally supporting shellfish” (GA EPD,
1999). Because of the distance between the former FTA and the Little Ogeechee River, the compounds
detected in the soil and groundwater at the site are not expected to have an adverse impact on shellfish

esources.
5.2.2 Land Use

HAAF is expected to continue in its current role as an adjunct military facility to Fort Stewart. The facility,
as a whole, is gated and fenced. Therefore, it is, primarily, military personnel or military contractors who
have access to the former FTA site. According to sources at HAAF, there are no future development plans

for the former FTA area (Personal communication, 2000).
3.2.3  Demographics

The city of Savannah, with a total population of 137,560, is the closest population center (U.S Bureau of the
Census, 1990). HAAF has a daytime population of approximately 12,500 which reportedly includes
4,283 active duty officers and enlisted personnel, 7,485 family members, and 736 civilian employees (Army

Allotment, 2000).
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On-post, there are 488 family housing units and 1,928 unaccompanied enlisted units. The majority of base
housing is located 1.3 to 1.8 miles northeast of the site (Figure 2.2). Many HAAF families live off-post in

nearby communities including Savannah, Garden City, and Richmond Hill.

HAATF has a medical clinic (i.e., Tuttle Clinic) with limited services, so most family members of active and
retired military personnel utilize Winn Army Community Hospital at Fort Stewart or municipal hospitals in
the Savannah area. There is an on-post day care center that serves up to 200 children. Schools are located
off-post. Recreational facilities include bowling, golf, gymnasiums, swimming pools, fishing, and a
campground, the Lotts Island Army Air Field Travel Camp, which is located on the Little Ogeechee River

(Famnet, 2000; Army Allotment, 2000).
5.3 POTENTIAL RECEPTORS AND PATHWAYS OF EXPOSURE

The following section describes the current and future human and ecological receptors present at the site

and potential pathways for exposure to site constituents.
5.3.1 Human Receptor Evaluation

The most likely receptor groups are maintenance workers that periodically mow or bush-hog the site or
utility workers who install or repair underground utilities. Both of these groups may have direct contact
with surface and near surface soil. Potentially complete pathways of exposure to scil include incidental
ingestion, dermal absorption, and inhalation of fugitive dust and volatile emissions. Because the ditch
banks are heavily vegetated, contact with ditch surface water and sediments is not expected to be a

notable source of exposure for humans.

A review of available water-supply well data from the United States Geological Survey for the HAAF
area shows 27 water-supply wells are within a three-mile radius of the former FTA. HAATF is listed as
having nine wells with usage including agricultural, public and military. A total of three wells are less
than one mile from the former FTA area, one well is at SCL Railroad Shops, and two wells are on
HAAF. All 27 wells have depths greater than 150 feet bgs. Table 5.1 summarizes the water-well survey

data with distances and directions.
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Hunting of deer, turkey, and small game is allowable at HAAF, but is subject to post regulations and
access is restricted during training activities (GA DNR, 2000). Hunters or fishermen are not expected to

be present at the former FTA because of its proximity to the airfield and because other more favorable

areas are readily available.
33.2 LEcological Receptor Evaluation

Ecological receptors may include a variety of small to medium-sized mammals including mice, rats,
rabbits, foxes, skunks, raccoons, squitrels, bats, shrews and opossums. Avian species may include
bluejays, crows, wrens, cowbirds, cardinals, swifts, doves, and other species typical to the Coastal Plains.
Reptilian and amphibian species may include a variety of frogs, toads, salamanders, newts, sirens,
lizards, skinks, turtles, and snakes (The Audubon Society, 1977, 1979, 1980; Burt and Grossenheider,
1976; Conant and Collins, 1991). Terrestrial species may have contact with shallow soil during feeding
and burrowing activities, Terrestrial species may also ingest surface water. Riparian and aquatic species
may come into dermal contact with or ingest surface water and sediment. Predator species may be

exposed via accumulation of site constituents within the food chain.

A list of protected animal and plant species occurring in the vicinity of HAAF is provided on Table 5.2.
Known rare species and natural community locations are available to the quarter- quadrangle level from
the Georgia Natural Heritage Program Database System (GNHP, 1999). Table 5.2 includes data for the

following quadrangles:

« QGarden City, GA
» Burroughs, GA
s Savannah, GA — SC

In the vicinity of HAAF, five animal and three plant species were identified as threatened or endangered.
5.4 ECOLOGICAL PRELIMINARY RISK EVALUATION

At the request of EPD, an ecological preliminary risk evaluation (EPRE) was conducted at the former
FTA. The EPRE was performed to demonstrate that the detected substances in the soil, groundwater and

surface water were not posing a potential hazard to écological receptors potentially present at the site.
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The following sections describe the findings and results of the EPRE. Figure 3.1 presents the steps
followed in conducting the EPRE. Tables 5.3 through 5.15 present the comparison of detected

substances to ecological screening criteria.
5.4.1 Ecological Sereening Valne Comparison

To identify ECOPCs in water, concentrations in surface water or groundwater were compared to the
Georgia Instream Water Quality Criteria. If the maximum detected concentration of a surface water or
groundwater constituent exceeded Instream Water Quality Criteria, then the constituent was selected as
an ECOPC. and further evaluated. If no ECOPCs were identified during the screening process, then the

media was not considered further during the EPRE.

Detected surface soil concentrations were compared to the USEPA Region IV Soil ESVs, When
maximum detected concentrations of constituents exceeded the screening criteria, these constituents were
selected as ECOPCs and evaluated in the EPRE, Steps 2 through 5. The results of the five steps of the

EPRE are presented below.

Ecological screening criteria are provided in Table 5.3 for the substances detected in surface water,
groundwater, and surface soil at the former FTA. For analytes without criteria, screening values are
proposed based on surrogate analytes with similar properties, strucfures, and toxicity. Screening values
are conservative to prevent elimination of any contaminant that might pose ecological risk. If no data are
available to support the development of criteria or an ESV for an analyte, the analyte is an ECPOC by
default (USEPA, 1997a).

The results of the screening value comparisons for surface water, groundwater, and surface soil are
presented in Tables 5.4, 5.5, and 5.6, respectively. The maximum detected concentrations in samples

from the former FTA are used to select for ECOPCs for potential receptors.

The results of the Georgia Instream Water Quality Criteria (GIWQC) comparison for surface water are
presented in Table 5.4. The ECOPCs identified by the criteria comparison for surface water were total
xylene and naphthalene. There are no surface water criteria for either of these constituents, thus the

constituents are ECOPCs by default (USEPA, 1997a).
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The results of the GIWQC comparison for groundwater are presented in Table 5.5. The ECOPCs
identified by exceedences of the criteria for groundwater were benzene, chromium, and lead. No criteria
are available for acetone, cis-1,2-dichloroethene, trans-12-dichloroethene, total xylenes, 2,4-

dimethylphenol, naphthalene, and barium; these constituents are ECOPCs by default (USEPA, 1997a).

The results of the ESV comparison for surface soils are presented in Table 5.6. Chromium was the only
metal detected in surface soils and did not exceed the HAAF facility background concentration for the
former FTA at HAAF. The ECOPCs identified by exceedences of the ESVs for surface soil were
acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(ghi)perylene, benzo{l)fluoranthene, chrysene, dibenzo(a,h)anthracene, fluoranthene, indeno(123-
cd)pyrene, naphthalene, phenanthrene, pyrene, and dieldrin. There are no ESVs for acetone and

methoxychlor; therefore, these constituents are ECOPCs by defaunlt (USEPA, 1997a).

5.4.2 Preliminary Problem Formulation

The preliminary problem formulation identifies categories of potential ecological receptors and the
substances that may pose a risk to those receptors in the environmental setting of the former FTA.
Preliminary assessment endpoints, ecological receptors, and the surrogate species representative of

ecological receptors are selected for evaluation in the preliminary risk calculation.

GAEPD (1996} specifies that the EPRE develop “risk characterization for a model ecological receptor.”
Development of risk characterization for multiple ecological receptors, such as mammals and birds, is
allowable for sites at which more than one type of potentially hazardous chemical is detected (USEPA,
1997a). Characterizing the risk to multiple receptors can make the EPRE more protective of ecological
resources because one receptor type may be more sensitive to one or more chemical contaminants than
another receptor. The risk characterization for surface water, ground water, and surface soil at the former

FTA considers representative species of both mammals and birds as ecological receptors.

5.4.2.1 Environmental Setting

The principal habitat types present at the former FTA are managed grassland and neighboring forestland.

Managed grasslands are found at the former location of fire training activities and extend north and south
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to the drainage ditch in either direction. Managed grasslands are typified by planted grass of one or more
species maintained by mowing, application of fertilizers, etc. Common fauna includes earthworms and
other soil-dwelling invertebrates, birds such as robins, and mammals, such as shrews, rabbits, and
raccoons. The former FTA beyond the ditchlines and within the isolated tree island between the northern
and southern ditchlines consists mainly of mixed hardwood bottomland forest with a few interspersed
pines. Characteristic flora of this habitat type includes long-leaf pine (Pinus palustris}, loblolly pine (7.
taeda), sweetgum (Liguidambar styraciflua), blackgum (Nyssa sylvatica), live oak (Quercus virginianay),
Southern red oak (Q. falcata), white oak (O, alba), water oak (Q. nigra), and magnolia (Magnolia sp.).
Saw-palmetto (Serrenoa repens) and honeysuckle (Jonicera sp.) are commonly found as two of several
understory- plants. Fauna includes a wide variety of birds, mammals, and reptiles. Common species
include white-tailed deer (Odocoileus virginianus), wild turkey (Meleagris gallopavo), and gray squirrels
(Scurius carofinensis). These descriptions are based on observations made by LAW personnel during a

site visit conducted in January 2002.

The principal surface water body receiving drainage from the former FTA are the drainage ditches to the
north and south which flow to the west toward Springfield Canal located 3,600 feet to the west. Aquatic
environments are fo-und along the northern and southern drainage ditches at the former FTA. At HAAF,
these aquatic environments characteristically contain aquatic plants, water cresses and pondweed. These
water plants were observed along the southern drainage ditch, but no aquatic plants were noted along the
northern drainage ditch. Observed fauna consist of amphibians, reptiles, and birds. Fauna could include
fish and aquatic invertebrates, although none were noted during the January 2002 site visit. Both sets of

ditchline banks are maintained by “bush hog” and are comprised predominantly of emergent grasses.

These drainage ditches may serve as drinking holes for terrestrial animals and potentially as breeding
locations for insects and amphibians. These ditches have a shallow water flow of 2 to 6 inches under
normal conditions but swell during rain events as they assist in draining the northern and southern end of
the runways which are located just across Lightning Road. These drainage ditches, especiaily the
southern ditchline, have had concrete and asphalt waste placed on both sides of the banks to prevent
erosion. These ditches are generally vegetated with grasses and are periodically mowed. In the
ecological preliminary risk evaluation for the former FTA, surface water and groundwater samples were

evaluated as a source of drinking water and aquatic biota for terrestrial mammals.
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5.4.2.2 Surface Water and Ground Water

The EPRE for the former FTA evaluated the potential for risk to ecological receptors from exposure to
surface water or ground water (e.g., which potentially emerges as surface water in the northern drainage
ditch). For surface water and ground water, the identical ecological receptor and surrogate species are

used to evaluate the potential risk over the identical exposure pathways.

The ecological receptors that are potentially exposed to substances in surface water or groundwater after
it has discharged to surface water are aquatic plants and animals, terrestrial animals that come in direct
contact with or ingest surface water, and those animals ingesting aquatic biota that live in the ditchlines
or potentially drink from ditchlines, Terrestrial predators of aquatic biota, such as fish-eating birds and
mammals, are not likely to be exposed to contaminants in surface water or groundwater, through
ingestion of aquatic prey because no minnows, small fish, or invertebrates were noted during the January
2002 site visit. The ditchlines start on the former FTA site and are fed by underground cuiverts from the

flightline area.

Based on the ECOPCs, the habitat, and the potential exposure pathways at the former FTA, the proposed
ecological receptors for surface water and groundwater are aquatic biota, such as fish and amphibians,
and terrestrial animals. Terrestrial animals are potentially exposed via ingestion of surface water or

‘discharged groundwater and of aquatic biota that have bioaccumulated substances in their tissues.

The preliminary assessment endpoints for surface water and groundwater at the former FTA are

protection of the long-term health and reproductive success of: '

¢ Aquatic biota,
o  Terrestrial mammal populations, and
s Benthic-eating mammals

No additional evaluation of the aguatic biota assessment endpoint was included because the Georgia
Instream Water Quality Criteria and USEPA Region IV ESVs for surface water are the only reasonable
published values that might serve as surface water TRVs, and there are no additional adjustments to
exposure (i.e., body weight} for aquatic biota. The results of the ESV comparison for surface water and

groundwater, adequately, identify the ECOPCs for aquatic biota at the former FTA.
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The surrogate species to represent the terrestrial ecological receptors exposed to sediment is the shoit-
tailed shrew (Blarina blevicauda). The surrogate species to represent the benthic-eating ecological
receptors exposed to surface water and groundwater is the raccoon (Procyon lotor). Raccoons are found
at the HAAF and potentially obtain food from drainage ditches and other aquatic habitats. The raccoon is
common to the coastal plain of Georgia. Raccoons drink water from shallow surface water bodies and
ingest more water per unit body weight than do larger mammals such as the white-tailed deer
(Odocoileus virginianus): 0.082 gram per gram per day (USEPA, 1993) versus 0.065 gram per gram per
day (Sample and Suter, 1994). Raccoons are opportunistic feeders, which will ingest aquatic biota, like
benthic macroinvertebrates, clams, mollusk, etc. Thus, the life history and behavior of this species

ensures a conservative estimate of risk in accordance with current ecological guidance.

5.4.2.3 Surface Soil

The EPRE for surface soil (0 foot to | foot) at the former FTA evaluates the potential for risk to
ecological receptors from ECOPCs. The categories of ecological receptors that are potentiaily directly
exposed to substances in surface soil at the former FTA are soil bacteria and fungi, vegetation, and
animals that come in direct contact with or ingest soil (e.g., soil-dwelling invertebrates). Herbivorous
invertebrates (e.g., insects) and vertebrates (e.g., birds and mammals) are potentially indirectly exposed
when they ingest vegetation growing in contaminated soil. Carnivorous animals are potentially exposed
when they ingest animals directly or they are exposed indirectly to contaminated soil due to dermal

contact or incidental ingestion.

The proposed ecological receptors for the surface soil at the former FTA are carnivorous small mammals
and birds that prey upon soil-dwelling invertebrates. These receptors are proposed because many of the
substances detected in soil samples potentially biomagnify in soil-dwelling invertebrates (e.g., lead and
peéticides). In generral, there are also greater amounts of published data on the effects of these substances

on mammals and birds than there are for other vertebrate wildlife such as reptiles and amphibians.

The preliminary assessment endpoint for surface soil at the former FTA is protection of long term health
and reproductive success of small mammals and bird populations. The surrogate species to represent the
generic small mammal and bird receptors are the short-tailed shrew (Blarina brevicauda) and the

American robin (Turdus migratorius), respectively. The home range of the shrew is small, and robins are
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territorial during the spring-mating season. Earthworms and other soil-dwelling invertebrates represent a
farge percentage of both species’ diets. The life history and behavior of these two surrogate species

ensure a conservative estimate of risk,
5.4.3 Preliminary Ecological Effects Evaluation

The preliminary ecological effects evaluation identifies TRVs for use in the preliminary risk calculation.
As described below, TRVs are derived from no observed adverse effects levels (NOAELs) observed
during laboratory toxicity studies on test species. In the former FTA EPRE, TRVs were required for
raccoons ingesting contaminated water and contaminated biota from drainage ditches and shrews and
robins ingesting contaminated biota exposed to surface soil at the former IFTA. The derivation of TRVs -

for the surrogate species is described below.

First, chronic NOAELs for test species were derived from published chronic or subchronic NOAEL or
lowest observed adverse effects level (LOAEL) benchmarks for the test species exposed to the substance
in controlled laboratory studies. The derivations of NOAELs for mammals and birds are shown in Tables
5.7 and 5.8, respectively. If a chronic NOAEL was not available for a contaminant, a chronic NOAEL
was estimated from a subchronic NOAEL by dividing by an uncertainty factor of 10 (Sample, Gpresko,
and Suter, 1996). Published LOAELs might be used to derive a NOAEL by dividing the LOAEL by a
conservative uncertainty factor of 10 (USEPA, 2001). Subchronic LOAELs were divided by an

uncertainty factor of 100 to estimate a chronic NOAEL.

Most NOAELs and LOAELSs for test species were those reported in Sample, Opresko, and Suter (1996).
Some NOAELs were found in published toxicity studies or other risk assessments. In some cases, if
neither a NOAEL or LOAEL was available for a contaminant, the benchmark for a related compound
was used as a sutrogate. The chronic NOAELs for PAHs for birds were derived from Shortelle et al.

(1997), as cited in QST (1997).

The estimated bird NOAEL for pyrene reported in QST (1997) was used as the chronic NOAEL for the
test species. Shotrtelle et al. (1997), as cited in QST {1997), used linear regression of NOAELs for
chemicals for which there are benchmark values for both mammals and birds published in Opresko,

Sample, and Suter (1995) to predict the bird NOAEL for SYOCs for which there were mammal data but
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no bird data. These predicted NOAELs are for a “composite” bird with a body weight equal to the

average of all bird test species for the NOAELs used in the regression.

Once the published and estimated NOAELs for test species were identified or derived as described
above, they were used to derive NOAELSs for the former FTA surrogate species, as described below, and

these derived NOAELSs were used as the TRVs in the EPRE.

Chronic NOAELSs for test species of the same taxonomic class as the surrogate species were adjusted for
the body weight of the surrogate species to derive TRVs for the surrogate species. That is, mammal test
species data were used for mammal surrogate species, and bird test species data were used for bird
surrogate species, NOAELs for test species based on ADDs (milligrams per kg per day) were adjusted to

the surrogate species based on body weight, according to the following equation:
surrogate species NOAEL = test species NOAEL x (BWt/BW)“™NY,

where BWt and BW are the body weights (kg) of the test species and surrogate species, respectively, and
where conv = 0.25 for mammals and conv = 0 for birds (Sample, Opresko, and Suter, 1996). For
example, the published NOAEL for a chemical mighf be based on data for a 0.35-kg rat. The NOAEL for
a 0.022-kg field mouse would be nearly two times larger than the rat NOAEL. The calculated NOAELs
for the surrogate species were the TRVs used in the EPRE. The TRVs for the short-tailed shrew and the

raccoon are presented on Table 5.9 and the TRVs for the American robin are presented on Table 5.10
5.4.4 Preliminary Exposure Estimate

For shrews and robins, which are indirectly exposed by ingestion of biota, the maximum detected
concentration of each analyte in the 0-foot to 1-foot interval of surface soil samples from the former FTA

were used as exposure point concentrations to calculate the maximum ADDs.

The ADD to shrews and robins from substances in surface soil was calculated as the product of the
maximum detected concentration, the unitless soil-to-invertebrate bicaccumulation factor (BAF;), and the

daily specific food ingestion rate (IR) of the receptor. That is,
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ADD (mg/kg/d) = max. soil concentration (mg/kg) x BAF; x IR (kg/kg/d).

For raccoons, which are directly exposed by ingestion of surface water and are indirectly exposed by
ingestion of aquatic biota (i.e., such as benthos), the maximum detected concentration of each analyte in
surface water samples was used as the exposure point concentration to calculate the maximum ADDs.
The maximum detected concentration of each analyte in samples from the former FTA monitoring wells
were used as the exposure point concentration to calculate the maximum ADDs for raccoons, directly or
indirectly exposed to groundwater potentially discharging to surface water, This is a very conservative

approach as no mixing or ditution is assumed.

The ADD to raccoons by ingestion of substances in surface water and groundwater was calculated as the
product of the maximum detected concentration for water, the unit conversion factor (0.001 microgram
per milligram), and the daily specific water ingestion rate (IRpw) of the receptor, together with the
product of the maximum detected concentration for food, the unitless bioconcentration factor (BCF) for

the contaminant in fish tissue, and the daily specific food ingestion rate (IRgr) of the receptor.

ADD (mg/kg/d) = max. water concentration {mg/L} * IRgw (L/kg/d) + max. water concentration {(mg/L) x
BCF x [Rgr (kg/kg/d)

The exposure parameters for raccoons exposed to ECOPCs in surface water or groundwater and shrews

and robins exposed to substances in surface soil are presented below:

Exposure Parameters for Surrogate Species
Surrogate Species

Paramefer Shrew Raobin Raccoon
Body weight (kg) 0.015° 0.077¢ 3.99"
Food ingestion rate (kg/kg/d) 0.53° 0.21° 0.053
Water ingestion rate (L/kg/d) - - 0.08"
Area use factor 1 1 1
Home Range 3 acres I acre 385 acres
Relative bicavailability 100 percent 100 percent 100 percent
Diet 100 percent 100 percent 100 percent

carthworm earthworm aquatic biota
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Exposure Parameters for Surrogate Species
Surrogate Species

Parameter Shrew Robin Raccoon
Source medium Surface soil Surface soil  Surface water;
groundwater

“  Sample, Opresko, and Suter (1996), Table B.1.

* USEPA 1993
© Converted from values reported as kg per day in Sample, Opresko, and Suter (1996} by

dividing by body weight (kg)
— Not required for preliminary risk calculations

The exposures of surrogate species were estimated using conservative assumptions. It was assumed that
the receptors spend their entire lives and obtain 100 percent of their diet or drinking water at the former
FTA [i.e., the area use factor equals one]. Shrews and robins were assumed to eat only soil-dwelling
invertebrates such as worms that bioaccumulate contaminants from soil, in accordance with USEPA
Region 1V requirements that the screening be based on exposure through two trophic transfers (USEPA,
1997a). Raccoons were assumed to drink only water from the ditchlines at the former FTA and to eat
only aquatic biota from the drainage ditches. Chemicals in surface sé)il were assumed to bioaccumuiate
in the soil-dwelling invertebrate prey of ecological receptors at levels equal to published bioaccumulation
factors (BAFs) for earthworms and other invertebrates as reported in Hazardous Waste Remedial Actions
Program (HAZWRAP, 1994). Chemicals in surface water and groundwater were assumed to

bioaccumulate in aquatic biota at levels equal to published BCFs for fish (HAZWRAP, 1994).
5.4.5 Preliminary Risk Caleulation

The preliminary risk calculation uses HQs, the ratio of the maximum ADD to the TRV, to evaluate the
potential for risk. The HQs of ECOPCs with consistent modes of toxicity and effects endpoints are added
to produce an HI. An HI greater than one for a category of ECOPCs is a useful indicator of potential risk
when no individual ECOPC in that category has an HQ greater than one. An Hi assumes that the effects
of the individual ECOPCs in the category are additive. Metals are assumed to have distinct modes of
toxicity and effects endpoints. Therefore, HIs are calculated only for VOCs, SVOCs, and
pesticides/PCBs when no individual ECOPC has an HQ greater than one and when HQs are calculated

for more than one chemical.
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Because of the uncertainties in quantifying exposure and effects, the exposure and effects assessments
were designed to produce HQs that minimized the probability of falsely concluding that there was no risk
when in fact there was. Therefore, ECOPCs with HQs less than one indicated little to no likelihood of
risk to the ecological receptors. To minimize the probability of falsely concluding there was risk when
there was none, HQs were also generated using average concentrations. If the average concentration HQ
exceeded one, then an ERA using site-specific data for those ECOPCs with calculated HQs exceeding

one was recommended (EPD, 1996).

Surface Water. The preliminary risk calculations for raccoons exposed to ECOPCs detected in surface

water are presented in Table 5.11. This table shows the maximum detected concentrations, ADDs, TRVs,

and HQs for the raccoon.

The only two ECOPCs present in surface water were naphthalene and total xylenes. Neither of these
compounds resulted in ADDs exceeding the TRVs for the surrogate species. No Hls were calculated

since one compound is a VOC and the other an SVOC,

Groundwater, The preliminary risk calculations for raccoons exposed to ECOPCs detected in
groundwater are presented in Table 5.12. This table shows the maximum detected concentrations, ADDs,

TRVs, and HQs for the raccoon.

One ECOPC, xylene, at a maximum ground-water concentration resulted in an ADD that exceeded the
TRV for the surrogate species. The HQ for the raccoon associated with xylene in groundwater is 2.5,
The cumulative Hls calculated for raccoons do not exceed one, except the HI for VOCs which equals 2.6.
An HI was not calculated for RCRA metals in groundwater because they are assumed to have dissimilar

mechanisms of toxicity.

The supplemental risk evaluations for raccoons exposed to xylene and other VOCs in groundwater are
presented in Table 5.13. The ADDs calculated using the average groundwater concentration do not
exceed TRVs (HQs less than 1 and the HI for VOCs is less than one). Xylene in groundwater is,

therefore, unlikely to pose a risk to wildlife receptors.
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Surface Soil. The preliminary risk calculations for shrews and robins exposed to ECOPCs detected in
surface soil are presented in Table 5.14. This table shows the maximum detected concentrations, ADDs,

TRVs, and HQs for the short-tailed shrew and American robin.

No ECOPCs present in surface soil at maximum concentrations resulted in ADDs exceeding their
respective TRVs. The cumulative Hls calculated for VOCs and pesticides did not exceed one. However,

the SVOC cumulative HI for the short-tailed shrew was equal to 2.7.

The supplemental risk evaluations for short-tailed shrews exposed to SVOCs in surface soils are
presented in Table 5.15. The ADDs calculated using the average surface soil concentrations do not
exceed TRVs (HQs less than 1 and the cumulative SVOC HI is less than 1). Therefore, SVOCs are

unlikely to pose a risk to wildlife receptors.

Based upon the above information, the ECOPCs in surface water, groundwater, and surface soil at the

former FTA are unlikely to pose a risk to wildlife receptors.

5.4.6 Uncertainties

[n accordance with state and federal risk assessment guidance, the former FTA EPRE was designed to
minimize the probability of falsely concluding that there was no risk when in fact there was potential
risk. The USEPA Region IV ESV and Georgia Instream Water Quality Criteria comparison was designed
to be conservative and to screen out only those substances which pose minimal potential risk to
ecological receptors. The preliminary ecological effects and exposure assessments were designed to
produce preliminary risk calculations that tend to overestimate risk. Using conservative exposure and
effects assumptions (e.g., an area use factor of one, maximum detected concentrations, and TRVs based
on NOAELSs), generally overestimates risk to ecological receptors. Therefore, contaminants with HQs or

His less than or equal to one indicate little to no likelihood of hazard to the ecological receptors.

Because of the conservatism of the TRVs and exposure estimates, HQs exceeding one do not necessarily
mean that the ecological receptors are at risk of ecologically significant adverse effect. ECOPCs with
small HQs may not be potential hazards unless the receptors obtain all of their food from the former FTA

and the TRVs closely approximate the actual toxicity threshold. ECOPCs with large HQs may not be
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potential hazards if the TRVs for those contaminants greatly overestimate the toxicity to the receptors at
the former FTA. TRVs can overestimate toxicity because of differences in the form of the chemical
tested, the means by which the chemical was administered to the test species, or if the test endpoint is not
expected to cause a significant ecological effect. Some ECOPCs at the former FTA have small HQs, but
are judged not to be potential hazards because the ecological receptors are unlikely to obtain 100 percent
of their food from the former FTA, such as the raccoon which has a home range of approximately 385

acres and the entire study area of the former FTA is only approximately 8 acres.

In addition to conservative exposure and effects parameters used in the preliminary risk calculations,
groundwater was treated as surface water in the EPRE in accordance with USEPA Region IV guidance
(USEPA, 2001), which is a conservative treatment of groundwater. Groundwater is not expected to
rapidly migrate away from the former FTA because of soil characteristics and hydranlic gradients. The
concentration of ECOPCs in groundwater might, therefore, decline to safe levels by adsorption or

biodegradation before the groundwater discharges to the nearest aquatic habitat with biota.

The risks to ecological receptors from ECOPCs in groundwater at the former FTA are overestimated by
the preliminary risk calculations. Although groundwater potentially discharges to the nearest surface
water body (notthern drainage ditch), the maximum concentration of xylenes is predicted to occur at the
discharge point without degradation or dilution. This is an overestimation of risk to groundwater
discharge to surface water. A more realistic supplemental risk calculation was utilized to illustrate the

minimal risk concerns of xylenes and VOCs in groundwater,

To evaluate the uncertainty associated with ECOPCs, supplemental risk calculations are made using a
more realistic exposure point concentration, the average concentration. Supplemental risk calculations
are made for short-tailed shrews exposed to SVOCs in surface soil and raccoons exposed to VOCs in
groundwater that potentially discharges to surface water. Supplemental risk estimates are calculated for
only those ECOPCs that are present at maximum concentrations resulting in exposures to a wildlife

receptor that exceed the NOAEL-based TRVs (HQ of greater than 1).
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5.4.7 Conclusions

Xylenes and naphthalene in surface water were selected as ECOPCs by default because there were no
Georgia Instream Water Quality Criteria for these two substances. Neither of these two constituents’
ADDs exceed their respective TRVs. Constituents in surface water; therefore, do not pose a risk to

wildlife receptors.

Five VOCs, two SVOCs, and three metals were selected as ECOPCs in groundwater, Receptors would
be exposed to ground water ECOPCs only if groundwater discharges to surface water. Benzene,
chromium, and lead were selected as ECOPCs because their maximum concentration exceeded the
Georgia Instream Water Quality Criteria. The remainder of the ECOPCs were selected by default
because no water quality criteria were available for comparison. Only one of these constituents’
maximum ADDs exceeded their respective TRVs. The maximum ADD for xylene exceeded its TRV for
the raccoon. However, the generation of an ADD using the average xylenes concentration in
groundwater does not exceed the raccoon TRV. Therefore, constituents in groundwater that may

discharge to surface water do not appear to pose a risk to wildlife receptors.

Acetone, dieldrin, methoxychlor, and fourteen SVOCs were selected as ECOPCs in surface soil. Only
acetone and methoxychlor were selected by default due to the lack of soil ESVs for these compounds.
The remainder were selected due to an exceedence of the USEPA Region IV Soil ESV (USEPA, 2001).
None of these constituents’ maximum ADDs exceed their respective TRVs. However, the cumulative
hazard index for SVOCs exceeded one. The generation of an ADD using the average SVOC
concentrations does not exceed the TRV. Therefore, constituents in surface soils do not appear to pose a

risk to wildlife receptors.
54.8 Risk Management and Site Recommendations

Based on information presented in this report, minimal risk to ecological receptors is posed by the
ECOPCs in surface water, ground water and surface soil. Therefore, no further ecological evaluation is

required at the former FTA based upon minimal risk to ecological receptors.
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6.0 RISK REDUCTION STANDARDS

To certify compliance under HSRA, a Site listed on the Hazardous Site Inventory (HSI) must meet an
applicable soil and/or groundwater RRS specified under the HSRA Rules. The RRS are based on
property use (i.e., residential or non-residential} and, when applicable, site-specific conditions. Types |
and 2 RRS are appropriate for residential sites; Types 3 and 4 RRS are appropriate for non-residential

sites, with Type 4 standards incorporating site-specific parameters.

The current and future use of the HAAF former FTA property is non-residential. The properties
surrounding HAAF are residential and industrial. The closest residential property is located greater than
I mile away from the former FTA. For these reasons, Type 3 (default, non-residential) and Type 4 (site-
specific, non-residential) RRS are appropriate for the Site. However, since a more restrictive RRS may
be applied to a site (i.e., a non-residential property may be shown to comply with a residential standard),
Type 1 (default, residential) and Type 2 (site-specific, residential) RRS were also evaluated for soils at
the Site. The exposure parameters used in the RRS equations are discussed in the following two
sections. The toxicity values used to calculate the RRS are providéd in Appendix G and discussed in
Section 6.3. The RRS for soils are summarized in Tables 6.1z and 6.1b, the RRS for groundwater are

summarized in Table 6.2, and the supporting calculations are presented in Appendix G.
6.1 RISK REDUCTION STANDARDS FOR SOIL

Forty-three HSRA-regulated substances including VOCs, SVOCs, pesticides, and metals were detected
in soil samples collected from the Site at concentrations above their respective detection limits. Six of
the eight analyzed metals (arsenic, barium, chromium, cadmium, lead, and mercury) were detected at
concentrations above site-specific background concentrations while selenium and silver were detected at
concentrations below site-specific background concentrations. Type 1 RRS were calculated for these
constituents based on the criteria provided in Section 391-3-19-.07(6)(c) of the HSRA rules. The
maximum detected concentration of each constituent was then compared to its respective Type 1 RRS to
determine which constituents required further evaluation (Table 6.1a). Twenty-nine of the detected
constituents comply with their respective Type | RRS. Type 2 RRS were calculated for the 14 remaining

constituents using default residential exposure parameters provided in Georgia EPD’s Question and
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Answer Form, RAU-96-2. As shown in Table 6.1a, the maximum detected concentrations of 5 of the 14

remaining constituents complied with their respective Type 2 RRS.

Type 3 RRS were then calculated for the nine constituents detected in soils at concentrations greater than
Types 1 or 2 RRS (ie, benzene, chloromethane, ethylbenzene, benzo(a)anthracene,
benzo(b)fluoranthene, benzo(a)pyrene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene) and lead.
Type 3 RRS were determined using the default, non-residential exposure parameters provided in
Appendix 111, Table 3 of HSRA. Seven compounds in surface soil (i.e., chloromethane, ethylbenzene,
benzo(ajanthracene, benzo{b)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd) pyrene and lead) and seven
compounds in subsurface soil {i.e., benzene, chloromethane, ethylbenzene, benzo(a)anthracene,
benzo(b)fluoranthene, benzo(a)pyrene, and indeno(1,2,3-cd)pyrene) did not comply with their respective

Type 3 RRS for soils (Table 6.1b).

Using the default assumptions for an industrial site worker as published in the EPD’s Question and
Answer Form, Type 4 RRS were calculated for the eight constituents that exceeded the Type 3 RRS. The
maximum detected concentrations of benzene, chloromethane, lead, and benzo(a)pyrene did not comply

with default Type 4 RRS for soil (Table 6.1b).
6.2 RISK REDUCTION STANDARDS FOR GROUNDWATER

Fifteen HSRA-regulated substances were detected at concentrations exceeding detection limits in
groundwater samples collected from the Site.  The highest concentrations of constituents detected were
compared to the Types 1 and 3 RRS presented in Table 1, Appendix Il of the HSRA Rules to determine
which constituents required further evaluation. Concentrations of five constituents exceeded the Types 1
and 3 RRS for groundwater. Using Georgia EPD’s Question and Answer Form RAU-96-2, Type 4 RRS
were then calculated for the five remaining constituents. As shown in Table 6.2, the maximum detected
concentration of four constituents, lead, benzene, vinyl chloride, and naphthalene, did not comply with

default Type 4 RRS for groundwater.

93411.05 6-2




Revised Final Compliance Status Report
May 2002 Former HAAF Fire Training Area
HSI Number 10393

6.3 TOXICITY ASSESSMENT

For the constituents detected at the Site, the reference doses and carcinogenic slope factors used to
quantify risk are provided in Appendix G. The toxicity values were derived first from the USEPA’s
Integrated Risk Information System (IRIS) database (IRIS, 2000), secondly, from the Health Effects
Assessment Summary Tables (HEAST, 1997), and thirdly, from provisional values accepted by the EPD
(EPD Question and Answer Form RAU-96-3),

6.4 COMPARISON OF RISK REDUCTION STANDARDS WITH DETECTED
CONCENTRATIONS

6.4.1 Soil

As previously discussed, the Site meets Type 1, Type 2, or Type 3 RRS criteria for 35 of the 43
constituents detected in soil. Type 4 RRS for default industrial site workers were calculated for the

remaining 8 soil constituents.

The detected concentrations of each constituent were compared on a point-by-point basis to the Type 4
RRS calculated for the Site. Based on this point-by-point comparison, four constituents [ethylbenzene,
benzo(a)anthracene, benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene} comply with the Type 4 RRS.

Of the remaining constituents, chloromethane, benzene, lead and benzo(a)pyrene exceed the Type 4 RRS.

Three soil samples in three locations had concentrations of benzene at concentrations exceeding Type 4

RRS. The location and sample identifications for these samples included the following:

HMW-13/2-4 feet
SB-10/9-10.4 feet

SB-12/8-10 FEET
One soil sample in one location had concentrations of chloromethane at concentrations exceeding Type 4

RRS. The location and sample identifications for these samples included the following:

HSB-5/5-8 FEET
Six soil sampies in five locations had concentrations of benzo(a)pyrene at concentrations exceeding Type

4 RRS. Exceedences for benzo(a)pyrene were noted only for samples collected in 1999 and 2000.
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The location and sample identifications for these samples included the following:

SB-27/1.5 feet SB-38/0-2 feet
SB-30/6-8 feet HMW-16/1.5 feet
SB-36/0-2 feet HMW-16/7.0 feet

The outlying areas sampled in 1999 and 2000 are also associated with the presence of asphalt debris,

which is the probable source of the PAHs detected in the outlying areas of the site.

Three soil samples in three locations had concentrations of lead that exceeded Type 4 RRS. The location

and sample identifications for these samples included the following:

BH-10 (0-1feet)
BH-11 (0-Heet)
BH-13 (0-1feet)

Based on the information contained in this report, there are areas of the former FTA (HSI Number
10395) which are not in compliance with Type 4 RRS for soil. These specific areas are depicted on
Figure 6.1 and include the areas in the vicinity of: HSB-5, SB-10, BH-10, BH-11, BH-13, SB-27, SB-30,
SB-36, $B-38, HMW-13, and HMW-16.

6.4.2  Groundwater

As previously discussed, Type 4 RRS were determined for five regulated substances (i.e., lead, benzene,
cis-1,2-dichloroethene, vinyl chloride, and naphthalene) detected in groundwater at the Site. One
regulated substance (cis-1,2-dichloroethene) detected in groundwater complied with the Type 4 RRS for
groundwater (Table 6.2). Concentrations exceeding Type 4 RRS were noted at locations HMW-13 (lead,
benzene, and naphthalene), HMW-6 (benzene, vinyl chloride, and naphthalene), HMW-10 (benzene) and
HWM-11 (benzene and naphthalene), HMW-14R (vinyl chioride), and HMW-21 (vinyl chloride).
HMW-13, HMW-14R, and HMW-21 are located in the northern portion of the site. HMW-6 and HMW-
11 are in the southeast portion and HMW-10 is in the central area of the triangular site. Additionally,

light non-aqueous phase liquid was noted to be present in well HMW-7 (see Section 2.4.5).
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Based on the information contained in this report, there are areas at the former FTA (HSI Number 10395)
which are not in compliance with Type 4 RRS for groundwater. These specific areas are depicted on

Figure 6.1 and include sample locations HMW-13, HMW-6, HMW-7, HMW-10, HMW-11, HMW-14R
and HMW-21.
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93411.04

TABLE 5.3

Revised Final Compliance Status Report
Former HAAF Fire Training Area

Ecological Screening Criteria for Surface Water,
Groundwater, and Surface Soil.

Surface Water and

Surface Soil

Analyte Groundwater (mg/L)" (mg/Kg)®

Volatile Organic Compounds
Acetone NA NA
Benzene 0.071 -
1,1-Dichloroethene 0.003 -
cis-1,2-Dichloroethenc NA -
trans-1,2-Dichloroethene NA -
Ethylbenzene 28.72 -
Naphthalene NA -
Tetrachloroethene - 0.01
Toluene 200 --
Vinyl Chloride 0.525 -
Xylene (total) NA -
Semi-Volatile Organic Compounds
Acenaphthene - 20
Acenaphthylene - 0.1@
Anthracene - 0.1
Benzo(a)anthracene -- 0.1©
Benzo(a)pyrene -- 01
Benzo(b)fluoranthene - .0.19
Benzo(g,h,i)perylenc -- 0.1@
Benzo(k)fluoranthene - 0.1©
Chrysene - 0.1
Dibenz{a,h)anthracene - 0.1¢
2,4-Dimethylphenol NA --
Fluoranthene - 0.1
Fluorene - 30
Indenc(1,2,3-cd)pyrene - 0.1¢
Naphthalene NA 0.1
Phenanthrene -- 0.1
Pyrene - 0.1
Pesticides
Dieldrin -- 0.0005
Methaxychlor -- NA
Metals
Arsenic 0.05 --
Barium NA --
Chromium 0.011 0.4
Lead 0.0012 --

Notes:

(a)  Georgia Instream Water Quality Criteria, Revised July 1999,

(b) Region IV Soil Ecological Screening Values, EPA 2001,

(¢)  Value for Benzo(a)pyrene used as a surrogate.

--  Data not needed for Ecological Assessment.

NA  Not Available PREPARED BY: CMB 2/3/02

CHECKED BY: EEC 2/4/02

HSI Number 10393




Revised Final Compliance Status Report
Fornier HAAF Fire Training Area

TABLE 5.4

Surface Water Concentrations for HAAF Former Fire Training Area

HSI Number 10395

Minimum Maximum Ecological
Detected Detected ~ Georgia Instream  Constituent of
Frequency of Concentration Concentration Water Quality  potential Concern
Parameter Detection (mg/L) {mg/L) Criteria (mg/L) () (Yes/No)
Volatile Organic Compounds
Benzene 1/6 NA 0.013 0.071 No
Ethylbenzene 1/6 NA 0.0085 28.72 No
Toluene 176 NA 0.014 200 No
Kylene (total) 1/6 NA 0.067 NA Yes
Naphthalene 1/6 NA 0.0099 NA Yes
Notes:
E:Boxcd maximum detected concentrations exceed the Class I Groundwater Quality Standards.
@ Georgia Rules and Regulations for Water Quality Control, Chapter 391-3-6, Revised October 2001,
NA Not Available
PREPARED BY: CMB 2/3/02
CHECKED BY: EEC 2/4/02
93411.04




Revised Final Compliance Status Report
Former HAAF Fire Tralning Area

TABLE 5.5

Groundwaier Concentrations for HAAF Former Fire Training Area

Minimum Maximum Georgia Ecological
Detected Deteeted Instream Water  Constituent of
Frequency of Concentration Concentration Quality Criteria  pogential Concern
Parameter Detection {mg/L) {mg/L) (mg/L} @ (Yes/No)
Volatile Organic Compounds
Acetone /19 NA 0.021 NA Yes
Benzene 5/19 0.0011 0322 0.071 Yes
1,1-Dichloroethene 1/19 NA 0.0016 0.003 No
cis-1,2-Dichlorosthene 2/19 0.39 0.95 NA Yes
trans-1,2-Dichloroethene 209 0.0058 0.033 NA Yes
Ethylbenzene 3/19 0.0057 0.0864 28.72 No
Vinyl Chloride 3n9 0.0048 0.011 0.525 No
3/19 0.0462 NA Yes

Xylene(Total)

Semi-Volatile Organic Compounds

2:4-Dimethylphencl
Naphthalene

Metals
Arsenic
Barium
Chromium
Lead

/12 NA 0.01 ‘NA Yes
3117 0.0348 0.121 NA Yes
2117 0.03 0.031 0.05 No
15/17 0.019 0.131 - NA Yes
1/12 NA 0.046 0.011 Yes
417 0.0038 0.018 0.0012 Yes

Notes:

:Boxed maximum detected concentrations exceed the Class I Groundwater Quality Standards.
Georgia Rules and Regulations for Water Quality Control, Chapter 391-3-6, Revised October 2001.

@)

NA

93411.04

Not Availabie

PREPARED BY: CMB 2/3/02
CHECKED BY: EFC 2/4/02

HST Number 10393




TABLE 5.6

Surface Soil Concentrations for HAAF Former Fire Training Area

Revised Fincd Complianee Status Report
Former HAAF Fire Training Area
HSE Nwmnber 10393

Minimum Maximum Constituent of
Detected Detecied Background Recommended Potential

Frequency of Concentration Concentration Concentration ESV for Seit Concern
Parameter Detection {mg/kg) (mg/kg) (mg/kg) {mg/kg) {Yes/No)
Volatile Organic Compounds
Acetone 5/28 0.075 NA NA Yes
Tetrachloroethene 1/28 NA 0.0061 NA 0.01 No
Semi-Volatile Organic Compounds
Acenaphthene 1729 NA 1.7 NA 20 No
Acenaphthylene 6/29 0.83 3.6 NA 0.1 Yes
Anthracene 6/29 0.87 7.5 NA 0.1 Yes
Benzo(a)anthracene 719 0.51 34 NA 0.1 Yes
Benzo(a)pyrene 7/29 0.75 26 NA 0.1 Yes
Benzo(b)fluoranthene 7/29 0.74 28 NA 0.1 Yes
Benzo(g,h,i)perylene 7/29 0.56 14 NA 0.1 Yes
Benzo(k)fluoranthene 7/29 0.63 27 NA 0.1 Yes
Chrysene 7/29 0.56 33 NA 0.1 Yes
Dibenz(a,h)anthracene 4/29 0.47 3.9 NA 0.1 Yes
Fluoranthene 8/29 0.50 72 NA ¢l Yes
Fluorene 2/29 6.45 3.9 NA 30 No
Indeno(123-cd)pyrene 7/29 0.52 16 - NA 0.1 Yes
Naphthalene 1/29 NA 0.53 NA 0.1 Yes
Phenanthrene 6/29 2.0 39 NA 0.1 Yes
Pyrene 7/29 0.53 49 NA 6.1 Yes
Pesticides
Dieldrin 311 0.0261 0.043 NA 0.0005 Yes
Methoxychlor 1/11 NA 0.141 NA NA Yes
Metals
Chromium 11 NA 24 7.7 0.4 No®

Motes:

NA
{8}

93411.04

Boxed concentrations exceed ecological screening values.
Not Available
Chromium maximum detected concentration is below the facility's background concentration.

PREPARED BY: CMB 2/3/02
CHECKED BY: EEC 2/4/02
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93411.04

TABLE 6.1A

Ri1SK REDUCTION STANDARDS, FOR 501LS - TYPES 1 AND 2

Revised Firaf Conpliance Statas Report
Former HAAF Fire Training Area

: - Risk Reduction Standards (RRS)
Maximum Detected
Concentrations (mgfkg) Type [ Type 2
HSRA-Regulated Substance Surface () | Subsurface(b) | RRS |Reference] Status | RRS | Reference] Status
Organo-chlerine Pesticides
Dieldrin 0.041 ND 0,66 B et e ok
Methoxychlor 0141 ND §0 B C - bk hidd A
Valatile Organic Compounds B
Acetone 0.17 27 = 400 D C M b e
Benzene ND 18 - 05, b E 054 H E
2-Butanone ND 15.t - 200 D C bl rr b
Chloromethane ND ki - 03 D E 0.39 H E
Chlorcbenzene ND 0.007 14] D C bk e *r
“+ gis-1,2-dichloroethene ND o 0.27 .51 B C e i hadd
ND 120 70 D E 100 H E
Methylene Chloride ND 0.0067 0.5 D C bl e e
Tetrachlorocthens 0.6061 ND 0.5 D C b e fadd
trans-1,2-dichforoethene ND 0.013 10 D C phe b bk
Trichloroflugromethane 1014 0.012 200 D [@ e LD (=
‘Toluene 0.021" 16 100 3] C b b hidd
Xylene ND 310 1000 D C e hd vee
Semi-Volatile Organic Compounds
Anthracene 1.5 5.7 500 B [ hae kidd L
Acenaphthene 1.7 2.3 300 B C res i i
Acenaphthylene 36 6.6 130 B C e wer ver
Benzo(ajanthracene 34 18 5 B E i2 F E
Benzo(b)fluorantheas 28 13 5 B E 2 F E
Benzo(k)fluoranthens 27 13 5 B E 120 T C
Benzo(g.h,i) perylene 4 2 500 B C A b wex
Benzo(a) pyrene 26 20 1.64 B E 1.2 ¥ E
bis(2-ethylhexyl} phihalate 0.3% 20 50 B C b hids Lhhd
Chrysene 33 20 5 B E 1200 F C
Dibenzo(a,h) anthracene 3.9 42 2 F E 1.2 F E
Di-n-butyl phthal ND 24 460 D . C e e ks
Diethy] phthatate ND 0.2 500 D C shk o e
2,4-Diniteatoh ND 0.65 0.66 B C ki hbdd hadd
Fluoranthene 72 24 500 B C e e hind
Fluorene 3.9 3.7 360 B C sae o e
Indena(1,2,3-cd) pyrene 16 11 5 B E 12 F E
Naphthatene Q.53 70 100 B C ki hidd e
Pl i 19 19 I10 B C i b hidd
Pyrene 49 26J 500 B C b e tay
Metals
Arsentc {background = 2.6) 13.9 3.94 20 A [ b hihid e
Barium {background = 28) 59 384 1006 A C e e e
Cadmium (background = 2.6} 1,87 ND 2 A E 12 H C
Chromtium (background =7.7) 14.7 31.7 100 A C i hild e
Lead (background = 53) 1185 197 75 A E 27¢ H E
Mercury {background = 0.35} 0.79 0.39 0.5 A E 4.9 H C
Selenium (background ~1.9) 1.1 12 2 A C il b v
Silver (background = 2.6) 2.5 ND 2 A E 17 H <

Nates:
mgfkg

mg/kg = milligram per kilogram

Reference  Reference for the RRS

ND
(a}
®)

e

X OTMEmnS AR

NA

Substance not detected

Surface sail is defined under HSRA as O to 2 feet below ground surface
Subsurface soil is defined under FISRA as any point above the upper most groundwater zone;

used here to mean ather than surface soil.

Constituent complies with prior RRS

Table 2, Appendix HI of the HSRA Regulations -
Appendix [ of the HSRA Regulations

Substance concentration meets the respective RRS
Type I HSRA groundwater eriteria times 100

Stsh ation ds the respective RRS
Calculated using RAGS Equation 6 for carcinogens
Calculated using RAGS Equation 7 for non-carcinogens
Leaching to groundwater

Estimated conceniration

Noti analyzed

PREPARED BY: L. Smih 11/19/0
CHECKED BY: E Curis 11/19/01
REVISED BY: L. Smitk 1/§7/02

HSE Nomber 10303




Revised Final Compliance Stams Report
Foarmer HAAF Fire Training Area

HST Number 10395
TABLE 6.1B
RISK REDUCTION STANDARDS FOR SOILS - TYPES 3 AND 4
Risk Reduction Standards (RRS)
Maximum Detected
Concentrations (mg/kg) Type 3 Surface Type 3 Subsurface Type 4
HSRA-Regulated Substance Surface (a) | Subsurface(b) | RRS |Reference] Status | RRS [Reference] Status | RRS [Reference] Status
Volatile Organic Compounds . )
Benzene ND 18 -0.5 D NA 0.5 D E 0.13 H E
Chiorometiane ND 39 0.3 D E 0.3 D E .2 H E
Ethylbenzene ND 120 70 ‘D E 70 3] E 344 H C
Semi-Volatite Organic Compounds
Benzo(a)anthracene 34 18 3 B. E 5 B ~E 78.4 F C
Benzo(b)fluoranthene 28 13 5. B . E 5 B E 78 F C
Benzo(a)pyrene 26 20 1.64 B E 1.64 B E 7.8 F E
Dibenzo(z,h) anthracene kR 4.2 5 B C 5 B C L bk Lid
Indeno(1,2,3-cd) Pyrene 16 I 5 B E 5 B E 784 F C
Metals ]
Lead 1185 107 400 B E 400 B C 270 H E
Noges:
mg/kg milligram per kilogram
Reference Reference for the RRS
ND Substance not detected
NA Substance not detected in surface soil
A Constituest complies with prior RRS
1) Surface soil is defined under HSRA as 0 to 2 feet below graund surface
() Subsurface soil is defined under HSRA as any point above the upper most groundwater zone;
used here to mean other than surface soil.
A Table 2, Appendix II of the HSRA Regulations
B Appendix I of the HSRA Regulations
C Substance concentration meets the respective RRS R .
D Type I HSRA groundwater criteria times 100 -
E Substance concentration exceeds the respective RRS
F Calewlated using RAGS Eguation 6 for carcinogens
G Calenlated using RAGS Equation 7 for non-carcinogens
H Leaching to groundwater
PREPARED BY: L. Smith 11/19/01
CHECKED BY: E.Curtis 11/19/01
REVISED BY: L. Smith 1/17/02
93411,04




TABLE 6.2

RISK REDUCTION STANDARDS FOR GROUNDWATER - TYPES 1,3 AND 4

Revised Final Compliance Status Report
Former HAAF Fire Training drea
HST Number 10395

A Risk Reduction Standards (RRS)
Maximum Detected
o ) Congéntrations . Types land 3 . . Type 4
:wa[SﬁA-Régﬁ‘la'ted Substance . (mag/). - RRS I - Reference | “Status RRS I Reference | Status
) " Iderganic Constituents e B

Arsenic 0.031 0.05 A C b b ¥k
Barium 0.131 2 A C i s ki
Chromium 0.046 0.1 A C b R ek

) 'Lead 0.@,188 0.015 A E 0.015 A E

" Volatile Organic Compounds :

Acetone 0.021 4 A C b hidd *kk

Benzene 6.322 0.005 A E 0.005 D E

c'is- 1,2-Dichioroethene 0.?_5 0.005 B E i F C
’ 1.1-Dichlorogthene 0.6016 0.007 A o re +as e
: Ethylbenzense 0.0864 0.7 A C vex s a
n Toluene 0.005 1 A C b Ll ke
{rans-1,2-Dichloroethene 0.033 0.1 A C hiad e ek

Vinyl Chloride 0.0H 0.002 A E 0.0033 D E

Kylenes 0.378 10 A C Al ke i

Semi-Volatile Organic Compounds

2,4-Dimethylphenal 0.01 0.7 A c e s *xs

Naphthalene 0.121 0.02 A E 0.0088 F E

"Notes;
‘mghkg

milligram per kilogram

Reference Refersnce for the RRS

wi¥E

e I v B T - - . "SI

'93411,04

Constituent complies with prior RRS

Table 1, Appendix 111 of the HSRA Regulations

Detection Limit

Substance concentration meets the respective RRS

Calculated using RAGS Equation | for carcinogens
_ Substance concentration exceeds the respective RRS

" Caldifated using RAGS Equation 2 for nan-carcinogens

PREPARED BY: L, Smith 1/17/02
CHECKED BY: E.Cutis 1/]7/02




