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1.0 INTRODUCTION 
 
 
1.1 SCOPE OF THE CORRECTIVE ACTION PLAN 
 
Solid Waste Management Unit (SWMU) 24B, the Old Radiator Shop/Paint Booth, is located in 
Building 1056, which is in the southern portion of the garrison area on the eastern side of Tilton Avenue. 
Building 1056 housed a radiator shop and a paint booth in the past and is currently used for equipment 
repair and storage. A Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) has 
been completed for SWMU 24B, and the results were reported in the Addendum for SWMU 24B: Old 
Radiator Shop/Paint Booth to the Revised Final Phase II RCRA Facility Investigation Report for 16 Solid 
Waste Management Units at Fort Stewart, Georgia (SAIC 2001). With the concurrence of the Georgia 
Environmental Protection Division (GEPD), the addendum report (approved by GEPD December 6, 
2002) recommended that a Corrective Action Plan (CAP) be developed. 
 
The conclusions and recommendations listed below were presented in the addendum to the revised final 
Phase II RFI report (SAIC 2001). 
 
• The nature and extent of groundwater contamination at the site was determined during the Phase II 

RFI and supplemental data collection activities, and the information gathered is sufficient for 
development of a CAP. 

 
• The extent of surface soil contamination around SWMU 24B was not fully defined. Elevated levels 

of constituents were identified in areas unlikely to be contaminated from any operations of the paint 
booth. The identified soil contamination is probably the result of the building being located in a 
highly industrialized portion of the garrison area. For the purposes of this study, SWMU 24B will be 
defined as Building 1056 and contiguous areas. 

 
• Fort Stewart recommended that a CAP be developed for SWMU 24B and submitted to GEPD. The 

potential abandonment or use of the monitoring wells is evaluated in this report. 
 
This CAP uses information from the RFI to evaluate the feasibility of using institutional controls, capping, 
and excavation as remedial actions for achieving the objectives of reducing risk from contaminants to less 
than 1 × 10-5 for carcinogens and the hazard index to less than one for noncarcinogenic toxicants [or 
maximum contaminant levels (MCLs) for groundwater]. The options analyzed for achieving these 
objectives included (1) no action, (2) institutional controls, (3) monitored natural attenuation, (4) capping, 
(5) excavation, and (6) in situ treatment. Implementation of the alternatives was coordinated with potential 
demolition and construction activities in the area tentatively scheduled to take place in the next 5 years. 
 
This report has been prepared by Science Applications International Corporation for the U.S. Army Corps 
of Engineers, Savannah District, under Contract No. DACA21-95-D-0022, Delivery Order No. 0078. 
 
 
1.2 SITE BACKGROUND 
 
A Phase I RFI was conducted at SWMU 24B in January 1998 to determine if a release to the environment 
had occurred. Five surface soil, four subsurface soil, and six groundwater samples were collected using 
direct-push technology (DPT) techniques. All samples were analyzed for volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), and RCRA metals. Toluene and methylene chloride were 
the only VOCs detected in soil. Ten SVOCs—benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
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benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, indeno(1,2,3-cd)pyrene, phenanthrene, 
and pyrene—were detected in surface soil samples. Arsenic, barium, cadmium, chromium, lead, and mercury 
were detected at concentrations above reference background criteria in surface soil. Only one VOC, 
benzene, was detected in groundwater. Eleven SVOCs—1,2-dichlorobenzene; 4-chloro-3-methylphenol; 
benzo(a)anthracene; benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene; bis(2-ethylhexyl)phthalate; 
chrysene; fluoranthene; indeno(1,2,3-cd)pyrene; and pyrene—were detected in groundwater. Mercury 
was the only metal detected at a concentration above the reference background criterion in groundwater. 
Based on these findings, GEPD directed the Fort Stewart Directorate of Public Works to conduct a Phase 
II RFI of the Old Radiator Shop/Paint Booth. 
 
The objectives for the Phase II RFI, as defined by the work plan (SAIC 1997,) were 
 
• to determine the horizontal and vertical extent of groundwater contamination; 
 
• to determine whether soil and/or groundwater contaminants present a threat to human health or the 

environment; 
 
• to determine the need for future action and/or no future action; and 
 
• to gather data necessary to support a CAP, if warranted. 
 
The scope of the Phase II RFI fieldwork performed in January 1998 included the activities listed below. 
 
• Initial screening consisted of using DPT techniques to collect eight groundwater screening samples 

to determine the horizontal and vertical extent of groundwater contamination. The screening samples 
were analyzed for VOCs and SVOCs. 

 
• Two vertical-profile borings were installed at the groundwater screening locations that indicated the 

highest levels of contamination to determine the vertical extent of groundwater contamination. The 
vertical-profile samples were analyzed for only VOCs. 

 
• The results of the groundwater screening were also used to locate nine monitoring wells (six shallow 

and three deep) at the site. One shallow and one deep well were also installed upgradient of the site 
(background). 

 
• Two soil samples were collected from each well boring. In addition, six surface soil samples were 

collected from areas found to have the greatest contamination during the Phase I investigation. Three 
of the surface soil samples were analyzed for only RCRA metals. The others were analyzed for 
VOCs, SVOCs, and RCRA metals. 

 
• Groundwater samples were collected from all wells and analyzed for VOCs, SVOCs, and RCRA 

metals. Conductivity, temperature, pH, dissolved oxygen (DO), oxidation-reduction potential 
(Redox), and turbidity were measured in the field during sampling. 

 
The Phase II investigation found that SVOCs in soil are not uniformly distributed across the site, but are 
found in isolated spots. SVOCs were found in groundwater in the DPT samples, which were highly 
turbid, but not in the monitoring well samples. This finding suggests that the SVOCs are sorbed onto 
particles rather than dissolved in the groundwater. The revised final Phase II RFI report (SAIC 2000) 
recommended that six additional surface soil samples (supplemental) be taken along Tilton Avenue and 
analyzed for SVOCs and RCRA metals to better define the extent of contamination. The report also 
recommended better defining the nature and extent of groundwater contamination by collecting an 
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additional set of groundwater samples (supplemental) from the monitoring wells. The groundwater 
samples were to be analyzed for only VOCs and SVOCs. 
 
The data from the six additional surface soil samples identified 14 SVOCs. These SVOCs were 
acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
benzo(k)fluoranthene, chrysene, fluoranthene, fluorine, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, 
and pyrene. Seven of these SVOCs were detected at concentrations higher than those measured in the 
Phase I and II samples. 
 
The supplemental groundwater samples from the monitoring wells confirmed that the SVOCs detected in 
the turbid DPT groundwater samples are not found in properly developed and purged monitoring wells. 
Trichloroethene was detected in the groundwater samples, but no SVOCs were detected. 
 
The results of the supplemental investigation were reported in the addendum to the revised final Phase II 
RFI report (SAIC 2001). 
 
 
1.3 REGULATORY BACKGROUND 
 
The regulatory authority governing the action at SWMU 24B at Fort Stewart is Title 40, Code of Federal 
Regulations (CFR), Part 264, Title II, Subpart C, Section 3004 (Title 42, United States Code, Part 690 et 
seq.). With the promulgation of RCRA and the subsequent approval of the Georgia Hazardous Waste 
Management Act by the U.S. Environmental Protection Agency (EPA), the state was granted RCRA 
permitting authority. In accordance with RCRA, the state issued a Hazardous Waste Permit [Georgia 
Environmental Division Permit HW-045 (S&T)] to Fort Stewart in August 1987. The permit was renewed 
in August 1997. The Old Radiator Shop/Paint Booth is a listed SWMU in Fort Stewart’s Subpart B 
Permit and, therefore, is subject to investigation according to 40 CFR 264.101(c) and to corrective action 
(the subject of this CAP), if necessary. 
 
 
1.4 REPORT ORGANIZATION 
 
This CAP consists of six chapters. Chapter 1.0 summarizes the scope of the CAP, describes the 
background of the site and regulatory authority, and gives the report’s organization. Chapter 2.0 discusses 
the site characterization and RFI results and summarizes the risk evaluation and groundwater modeling 
results. Chapter 3.0 describes the justification and purpose of the corrective action and presents the 
remedial response objectives and remedial levels developed in the RFI. Chapter 4.0 presents the screening 
of the corrective actions. Chapter 5.0 summarizes the report’s conclusions and recommendations for the 
corrective action. The references are presented in Chapter 6.0. 
 
This report also contains three appendices. Appendix A presents the contaminant fate and transport 
modeling results. Appendix B contains a cost estimate summary for the corrective action alternatives. 
Appendix C contains an Operations and Maintenance (O&M) Plan for the selected corrective action. 
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2.0 SITE CHARACTERIZATION 
 
 
Fort Stewart (then known as Camp Stewart) was established in June 1940 as an antiaircraft artillery 
training center. Between January and September 1945, the Installation operated as a prisoner-of-war 
camp. The Installation was deactivated in September 1945. In August 1950 Fort Stewart was reactivated 
to train antiaircraft artillery units for the Korean Conflict. The training mission was expanded to include 
armor training in 1953. Fort Stewart was designated a permanent Army installation in 1956 and became a 
flight training center in 1966. Aviation training at the Fort Stewart facilities was phased out in 1973. In 
January 1974 the 1st Battalion, 75th Infantry was activated at Fort Stewart. Fort Stewart then became a 
training and maneuver area, providing tank, field artillery, helicopter gunnery, and small arms training for 
regular Army and National Guard units. These activities comprise the Installation’s primary mission 
today. The 24th Infantry Division, which was reflagged as the 3d Infantry Division in May 1996, was 
permanently stationed at Fort Stewart in 1975. 
 
The Fort Stewart Military Reservation (FSMR) is located in portions of Liberty, Bryan, Long, Tattnall, 
and Evans counties, Georgia, approximately 40 miles west-southwest of Savannah, Georgia (Figure 2-1). 
The cantonment, or garrison area, of the FSMR is located within Liberty County, on the southern 
boundary of the reservation. The Old Radiator Shop/Paint Booth is located in the southern portion of the 
garrison area on the eastern side of Tilton Avenue in Building 1056 (Figure 2-2). 
 
 
2.1 SITE DESCRIPTION AND HISTORY 
 
The operational history of the site is vague. Building 1056 used to be a radiator shop. The area is 
currently used as an equipment repair and storage area. In 1993 long-time Building 1056 workers were 
interviewed regarding their knowledge of the history of former operations at this facility. One employee 
reported an old paint booth to have been located in the northern corner of the building, but to have been 
out of use for about 18 years. Prior to use as a paint booth, the area reportedly housed the old radiator 
shop. Other employees indicated that they did not know what materials had been used in the old paint 
booth and were not aware of a radiator shop having been located in the building. 
 
Other research into former operations at Building 1056 has indicated that a drainpipe led from the 
building and discharged into a ditch (Figure 2-3). It is unknown whether the drainpipe originally 
discharged to a ditch running parallel to Building 1056 or to the ditch on the west side of Tilton Avenue. 
It was reported that the Directorate of Engineering and Housing installed a pipe under Tilton Avenue that 
connected the drainpipe in Building 1056 to the industrial wastewater pipeline located on the west side of 
Tilton Avenue (Geraghty and Miller 1992), at which point the discharge was no longer routed to the 
ditch. The Fort Stewart Plumbing/Mechanical and Electrical Department was not able to determine when 
the piping from Building 1056 was connected to the industrial wastewater treatment plant drainage 
system or where the connection was located. There is a visible cut in the asphalt across Tilton Avenue 
approximately 15 feet southeast of the northwestern corner of Building 1056. It is believed that this is the 
location of the connection. 
 
If the facility was previously used as a radiator repair shop, the wastes generated would probably have 
been the same as those generated under its current operations as an engine equipment repair facility. 
These wastes include caustic cleaning solution, sodium hydroxide, water-based fluorescein dye solution, 
and spent recirculation wastes from the wet-curtain spray paint booth. 
 



27

19

441

441

441

441

19

19

27

82

27

82

82

341

341

1
301

301

84

84
84

319

82

1129

1

75

75

75

16

16

20

20

85

59

185

95

85

AtlantaAtlanta

Macon

Albany

Augusta

Columbus

Rome

Savannah

Valdosta

Brunswick

Macon

Albany

Augusta

Columbus

Rome

Savannah

Valdosta

Brunswick

Appling

Atkinson

Bacon

Baker

Baldwin

Banks

Barrow

Bartow

Ben Hill

Berrien

Bibb

Bleckley

Brantley

Brooks

Bulloch

Burke

Butts

Calhoun

Camden

Candler

Carroll

Catoosa

Charleton

Chatahoochee

Chattooga

Cherokee

Clarke

Clay

Clayton

Clinch

Cobb

Coffee

Colquitt

Columbia

Cook

Coweta

Crawford

Crisp

Dade

Dawson

Decatur

De Kalb

Dodge

Dooly

Dougherty

Early

Echols

Elbert

Emanuel

Evans

Fannin

Fayette

Floyd

Forsyth

Franklin

Fulton

Gilmer

Glascock

Glynn

Gordon

Grady

Greene

Gwinnette

Habersham

Hall

Hancock

Haralson

Harris

Hart

Heard

Henry

Houston

Irwin

Jackson

Jasper

Jeff Davis

Jefferson

Jenkins

Johnson

Jones
Lamar

Lanier

Laurens

Lee

Lincoln

Lowndes

Lumpkin

McDuffie

Macon

Madison

Marion

Meriwether

Miller

Mitchell

Monroe

Montgomery

Morgan

Murray

Muscogee

Newton

Oconee Oglethorpe
Paulding

Peach

Pickens

Pierce

Pike

Polk

Pulaski

Putnam

Quitman

Rabun

Randolph

Richmond

Roc
kd

ale

Schley

Screven

Spalding

Stephens

Stewart

Sumter

Talbot

Taliaferro

Tattnall

Taylor

Telfair

Terrell

Thomas

Tift

Toombs

Towns

Treutlen

Troup

Turner

Twiggs

Union

Upson

Walker

Walton

Ware

Warren

Washington

Wayne

Webster

Wheeler

White

Whitfield

Wilcox

Wilkes

Wilkinson

Worth

Appling

Atkinson

Bacon

Baker

Baldwin

Banks

Barrow

Bartow

Ben Hill

Berrien

Bibb

Bleckley

Brantley

Brooks

Bulloch

Burke

Butts

Calhoun

Camden

Candler

Carroll

Catoosa

Charleton

Chatahoochee

Chattooga

Cherokee

Clarke

Clay

Clayton

Clinch

Cobb

Coffee

Colquitt

Columbia

Cook

Coweta

Crawford

Crisp

Dade

Dawson

Decatur

De Kalb

Dodge

Dooly

Dougherty

Douglas

Early

Echols

Elbert

Emanuel

Fannin

Fayette

Floyd

Forsyth

Franklin

Fulton

Gilmer

Glascock

Glynn

Gordon

Grady

Greene

Gwinnette

Habersham

Hall

Hancock

Haralson

Harris

Hart

Heard

Henry

Houston

Irwin

Jackson

Jasper

Jeff Davis

Jefferson

Jenkins

Johnson

Jones
Lamar

Lanier

Laurens

Lee

Lincoln

Lowndes

Lumpkin

McDuffie

Macon

Madison

Marion

Meriwether

Miller

Mitchell

Monroe

Montgomery

Morgan

Murray

Muscogee

Newton

Oconee Oglethorpe
Paulding

Peach

Pickens

Pierce

Pike

Polk

Pulaski

Putnam

Quitman

Rabun

Randolph

Richmond

Roc
kd

ale

Schley

Screven

Spalding

Stephens

Stewart

Sumter

Talbot

Taliaferro

Tattnall

Taylor

Telfair

Terrell

Thomas

Tift

Toombs

Towns

Treutlen

Troup

Turner

Twiggs

Union

Upson

Walker

Walton

Ware

Warren

Washington

Wayne

Webster

Wheeler

White

Whitfield

Wilcox

Wilkes

Wilkinson

Worth

Douglas

McIntosh

Liberty
Long

Evans
Bryan

Chatham

Effingham

Seminole

25-051696-011

Fort
Stewart

Figure 2.1.  Regional Location Map for Fort Stewart Military Reservation, Georgia

N







00-275(doc)/042302 2-5 

2.1.1 Phase I RCRA Facility Investigation 
 
A Phase I RFI was conducted at SWMU 24B in 1993. During the investigation five surface soil samples, 
four subsurface soil samples, and six groundwater samples were collected using DPT techniques 
(Figure 2-3). The samples were analyzed for VOCs, SVOCs, and RCRA metals. The results of the Phase I 
RFI are included in the comprehensive evaluation presented in Section 2.7, “Contaminant Nature and 
Extent.” 
 
2.1.2 Phase II RCRA Facility Investigation Activities 
 
The Phase II RFI was performed in January 1998 and consisted of collection of eight groundwater 
screening samples to determine horizontal extent, collection of two vertical profiles to determine vertical 
extent, installation and sampling of nine (six shallow and three deep) monitoring wells, surface and 
subsurface soil sampling during the installation of the monitoring wells, and collection of an additional 
six surface soil samples. The Phase II RFI confirmed SVOC contamination in the shallow soil samples. 
Seventeen SVOCs were detected: 2-methylnaphthalene, acenaphthene, acenaphthylene, anthracene, 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, 
chrysene, di-N-octylphthalate, fluoranthene, fluorine, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene, 
and pyrene. Three VOCs—carbon disulfide, butanone, and acetone—were also detected. Barium, 
cadmium, chromium, lead, selenium, and silver were detected at concentrations above their reference 
concentrations in at least one of the surface soil samples. 
 
In the subsurface soil, the VOCs detected were butanone, acetone, benzene, carbon disulfide, 
ethylbenzene, tetrachloroethene, toluene, trichloroethene, and xylenes. Only one SVOC, pyrene, was 
detected in the subsurface soil. The only metals detected at concentrations above their reference 
background criteria were mercury and selenium. 
 
In groundwater, the turbid samples collected by the DPT technique and the vertical profile contained 
12 SVOCs. No metals or VOCs were detected. The developed, purged monitoring well samples contained 
no SVOCs or VOCs. The shallow well samples contained only one metal, chromium, at a concentration 
above the reference background criterion. The deep groundwater samples contained arsenic, barium, 
chromium, lead, and selenium at concentrations above their reference background criteria. The results of 
the Phase II RFI are included in the comprehensive evaluation presented in Section 2.7, “Contaminant 
Nature and Extent.” 
 
The revised final Phase II RFI report recommended additional sampling to better define the extent of 
shallow soil contamination and to confirm that the apparent contamination in the groundwater was due to 
the turbidity in the DPT and vertical-profile samples rather than representative of dissolved contaminants 
in the groundwater (SAIC 2000). 
 
2.1.3 Supplemental RCRA Facility Investigation Activities 
 
Six additional surface soil samples (Figure 2-3) were collected and analyzed for SVOCs. All nine wells 
were resampled and analyzed for VOCs and SVOCs. Fourteen SVOCs were detected in the surface soil. 
Trichloroethene was the only contaminant detected in the groundwater. The results of the supplemental 
investigation are included in the comprehensive evaluation presented in Section 2.7, “Contaminant Nature 
and Extent.” 
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2.2 TOPOGRAPHY/PHYSIOGRAPHY/CLIMATE 
 
The FSMR occupies a low-lying, flat region in the coastal plain of Georgia. Surface elevations range from 
approximately 20 feet to 100 feet above mean sea level (amsl) within the FSMR and generally decrease 
from northwest to southeast across the Installation. Terraces dissected by surface water drainages 
dominate the topography. The terraces are remnants of sea level fluctuations. The four terraces present 
within the FSMR are the Wicomico, Penholoway, Talbot, and Pamlico (Metcalf and Eddy 1999). 
 
SWMU 24B is generally level and covered with concrete or gravel around Building 1056. The site is 
heavily congested with stored equipment (e.g., motors, metal boxes). The surface elevation of the site is 
approximately 85.5 feet amsl. 
 
Fort Stewart has a humid, subtropical climate with long, hot summers. Average temperatures range from 
50°F in the winter to 80°F in the summer. Average annual precipitation is 48 inches, with slightly more than 
half falling from June through September. Prolonged drought is rare in the area. Severe local storms 
occasionally occur. Under normal conditions wind speeds rarely exceed 5 knots, but gusty winds of more 
than 25 knots may occur during summer thunderstorms (Geraghty and Miller 1992). 
 
 
2.3 SITE GEOLOGY 
 
The FSMR is located within the coastal plain physiographic province. This province is typified by 
southeastward-dipping strata that increase in thickness from 0 feet at the fall line (located approximately 
155 miles inland from the Atlantic coast) to approximately 4,200 feet at the coast. State geologic records 
describe a probable petroleum exploration well (the No. 1 Jelks-Rogers) located in the region as having 
encountered crystalline basement rocks at a depth of 4,254 feet below ground surface (bgs). This well 
provided the most complete record for Cretaceous, Tertiary, and Quaternary strata. 
 
The Cretaceous section is approximately 1,970 feet thick and is dominated by clastics. The Tertiary 
section is approximately 2,170 feet thick and is dominated by limestone, with a 175-foot-thick cap of dark 
green phosphatic clay. This clay is regionally extensive and is known as the Hawthorn Group. The 
interval from approximately 110 feet to the surface is Quaternary in age and composed primarily of sand 
with interbeds of clay or silt. This section is undifferentiated. 
 
State geologic records contain information regarding a well drilled in October 1942, 1.8 miles north of 
Flemington at Liberty Field of Camp Stewart (now known as Fort Stewart). This well is believed to have 
been an artesian well located approximately 0.25 mile north of the runway at Wright Army Airfield 
within the FSMR. The log for this well describes a 410-foot section, the lowermost 110 feet of which 
consisted predominantly of limestone, above which 245 feet of dark green phosphatic clay typical of the 
Hawthorn Group were encountered. The uppermost 55-foot interval was Quaternary-age interbedded 
sands and clays. The top 15 feet of these sediments were described as sandy clay. 
 
 
2.4 SITE SOIL 
 
The soil present across SWMU 24B consists of alternating layers of sand and silty to clayey sands, as 
indicated by the DPT and boring logs in Appendix A of the revised final Phase II RFI report 
(SAIC 2000). 
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2.5 SITE HYDROLOGY 
 
2.5.1 Groundwater Hydrology 
 
Groundwater was encountered at approximately 6 feet to 8 feet bgs. The shallow groundwater flow 
direction across the site as measured on November 1, 2001, was to the west, and the hydraulic gradient 
was 0.0098 foot/foot (Figure 2-4). The deep groundwater was flowing to the southwest to south with a 
gradient of 0.012 foot/foot (Figure 2-5). The shallow surficial groundwater flow might, therefore, 
intercept the man-made drainage ditch located approximately 500 feet to the west, and the deep surficial 
groundwater flow might intercept a tributary of Mill Creek approximately 1,200 feet to the south. 
 
2.5.2 Surface Water Hydrology 
 
There are no surface water/sediment migration pathways at the site. Former drain lines from the facility 
might have discharged to a ditch alongside Building 1056 that is no longer present or a ditch alongside 
Tilton Avenue. The closest surface water feature is an approximately 6-foot-deep, man-made drainage 
ditch located approximately 500 feet to the west. This ditch is capable of intercepting the shallow 
groundwater from the site. The drainage ditch ultimately discharges into Mill Creek, approximately 
2,600 feet to the west. In addition, a tributary of Mill Creek is located approximately 1,200 feet to the 
south. The deep surficial groundwater might intercept this tributary. Based on current site conditions, 
therefore, a direct surface water/sediment pathway does not exist for SWMU 24B. 
 
 
2.6 ECOLOGY 
 
SWMU 24B is classified as an “industrialized area.” The site lies within an industrialized portion of the 
garrison, and its ecological habitat consists of small patches of grasses amongst buildings and structures. 
 
 
2.7 CONTAMINANT NATURE AND EXTENT 
 
The results of chemical analyses performed during the RFI indicated that the soil and groundwater 
contain organic and metal contaminants at concentrations greater than their reference background 
concentrations. No surface water is present at the site. 
 
The reference background criteria for the Old Radiator Shop/Paint Booth were developed based on data 
from background samples collected across the FSMR for SWMUs under Phase I and/or Phase II RFIs. In 
general, reference background samples were collected in each medium at locations upgradient or 
upstream of each site so as to be representative of naturally occurring conditions at the SWMUs under 
investigation. In addition, soil samples collected during the Phase I RFI were included in the background 
data set if they were determined to come from upgradient of the site and to be of sufficient quality to be 
representative of natural background conditions at the FSMR. A summary of the background sample 
locations by medium at each SWMU and the source of the data (Phase I and Phase II RFI analytical data) 
are presented in Table 5-1 of the revised final Phase II RFI report (SAIC 2000). 
 
EPA Region IV methodology (EPA 1995) was used as guidance for the development of the background 
data set for screening of metals data. In cases in which enough samples (i.e., more than 20) are collected to 
define background, a background upper tolerance level can be calculated. In cases in which too few samples 
(e.g., fewer than 20) are collected to define background, background can be calculated as two times the 
mean background concentration (EPA 1995). Given that fewer than 20 background samples were collected 
for the FSMR, the latter method was used for calculating reference background concentrations. 
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The reference background concentrations for surface soil, subsurface soil, and groundwater were 
calculated as two times the average concentration of all of the locations selected to be in the background 
data set. If a chemical was not detected at a site, then one-half the detection limit was used as the 
concentration when calculating the reference mean background concentration. 
 
Inorganics were considered to be site-related constituents (SRCs) if their concentrations were above the 
reference background concentrations. Organics were considered to be SRCs if they were simply detected 
because organic constituents are considered to be anthropomorphic in nature. 

Appendix G of the revised final Phase II RFI report (SAIC 2000) presents a summary of the background 
data as well as the two-times-mean background concentrations. Given the limited background data, the 
mean concentration established by the U.S. Geological Survey for soil in the eastern United States (USGS 
1984) is also presented for comparative purposes. Because of the limited number of background samples, 
the screening value for background may be heavily skewed as a result of an outlier in the sampling data. 
The nature and extent of contamination by medium is summarized below. A tabular summary of SRCs by 
medium for the Old Radiator Shop/Paint Booth is presented in Table 2-1. 
 
2.7.1 Surface Soil 
 
Twenty-six surface soil samples were collected from the uppermost interval (1 foot to 2 feet) of each 
monitoring well boring and from the top foot of soil at the surface soil sampling locations. Two surface 
soil samples were also obtained using a Geoprobe. Three of the Phase II samples, 24B-SS7X through 
24B-SS9X, were analyzed for only RCRA metals. The six surface soil samples (24B-SS10 through 24B-
SS15) collected during the November 2000 sampling event were analyzed for only SVOCs. The rest of 
the soil samples taken during the Phase I and Phase II investigations were analyzed for VOCs, SVOCs, 
and RCRA metals. 
 
Toluene was detected in all three of the Phase I but in none of the Phase II surface soil samples. Butanone 
and acetone were detected in SS6. Carbon disulfide was detected in MW2, MW6, and MW8. 
 
Seventeen SVOCs were detected in surface soil during the RFI. 2-Methylnaphthalene was detected in 
MW2 and SS6. Acenaphthene was detected in SS5. Acenaphthylene was detected in MW2, MW4, MW5 
drill cuttings, SS4, SS5, SS6, SS10, SS11, SS13, SS14, and SS15. Anthracene was detected in MW2, 
MW5, SS4, SS5, SS6, SS10, and SS14. Benzo(a)anthracene was detected in all the surface soil samples 
analyzed for SVOCs and also in the shallow soil monitoring well samples obtained during construction of 
MW2 and MW5. Benzo(a)pyrene and pyrene were detected in all the surface soil samples analyzed for 
SVOCs and also in MW2, MW4, and MW5. Benzo(b)fluoranthene, chrysene, and indeno(1,2,3-cd)pyrene 
were detected in all the surface soil samples analyzed for SVOCs and also in MW2 and MW5. 
Benzo(g,h,i)perylene was detected in all the surface soil samples analyzed for SVOCs and also in MW2. 
Benzo(k)fluoranthene was detected in MW2, MW5, SS1, SS10, SS11, SS12, SS13, SS14, and SS15. 
Di-octylphthalate was detected in SS5. Fluoranthene was detected in all the surface soil samples analyzed 
for SVOCs except SS12 and also in MW2 and MW5. Fluorene was detected in MW2, SS6, and SS10. 
Naphthalene was detected in MW2, SS6, and SS10. Phenanthrene was detected in MW2, MW5, SS3, 
SS4, SS5, SS6, SS10, SS13, SS14, and SS15. Concentrations of SVOCs tended to increase with the 
distance from Building 1056. 
 
Eight RCRA metals were also detected in surface soil at concentrations above reference values. Arsenic 
was detected at a concentration above its reference background criterion in SS1. Barium was detected at 
concentrations above its reference background criterion in MW1, SS1, SS2, SS4, SS5, SS6, SS7X, SS8X, 
and SS9X. Cadmium was detected at concentrations above its reference background criterion in SS1,  
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Table 2-1. Summary of Site-Related Contaminants, SWMU 24B 
 

Maximum Concentration (mg/kg) Maximum Concentration (µµµµg/L) 

Analyte 
Surface 

Soila 
Subsurface 

Soila Sediment Groundwatera,b 
Surface 
Water 

Volatile Organic Compounds 
Butanone 0.0054 ND NP ND NP 
Acetone 0.045 ND NP ND NP 
Carbon disulfide 0.0074 0.0024 NP ND NP 
Methylene chloride ND 0.0289c NP ND NP 
Tetrachloroethene ND 0.004 NP ND NP 
Toluene 0.142c 0.0442c NP ND NP 
Trichloroethene ND 0.0026 NP 2.60 NP 

Semivolatile Organic Compounds 
2-Methylnaphthalene 0.206 ND NP ND NP 
Acenaphthene 0.0196 ND NP ND NP 
Acenaphthylene 8.53 ND NP ND NP 
Anthracene 2.78 ND NP ND NP 
Benzo(a)anthracene 38.8 ND NP ND NP 
Benzo(a)pyrene 48.1 ND NP ND NP 
Benzo(b)fluoranthene 40.9 ND NP ND NP 
Benzo(g,h,i)perylene 29.5 ND NP ND NP 
Benzo(k)fluoranthene 49.3 ND NP ND NP 
Chrysene 51.4 ND NP ND NP 
Di-N-octylphthalate 0.22 ND NP ND NP 
Fluoranthene 44 ND NP ND NP 
Fluorene 0.825 ND NP ND NP 
Indeno(1,2,3-cd)pyrene 30.7 ND NP ND NP 
Naphthalene 0.68 ND NP ND NP 
Phenanthrene 8.21 ND NP ND NP 
Pyrene 80.6 0.0392 NP ND NP 

Metals 
Arsenic 2.7c BRBC NP ND NP 
Barium 230c BRBC NP 97 NP 
Cadmium 6.1c BRBC NP ND NP 
Chromium 18.3c BRBC NP 10.7 NP 
Lead 690c BRBC NP BRBC NP 
Mercury 0.13c 0.24 NP ND NP 
Selenium 0.6 1.2 NP ND NP 
Silver 0.16 BRBC NP ND NP 
aConstituents detected at the background location (MW1 or MW2) are not considered to be SRCs. 
bGroundwater from the most recent sampling event (November 2000) was used to determine VOC and SVOC 
SRCs. Groundwater from the Phase II RFI was used to determine metal SRCs. 

cPhase I RFI data. 
BRBC = Below reference background criteria. 
ND = Not detected. 
NP = No pathway exists. 
RFI = Resource Conservation and Recovery Act. 
SRC = Site-related constituent. 
SVOC = Semivolatile organic compound. 
VOC = Volatile organic compound. 
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SS2, SS4, SS5, SS6, SS7X, SS8X, and SS9X. Chromium was detected at concentrations above its 
reference background criterion in GP2, MW1, SS1, SS2, and SS8X. Lead was detected at concentrations 
above its reference background criterion in MW1, MW2, MW5, and in all the surface samples that 
included lead as an analyte. Mercury was detected at a concentration above its reference background 
criterion in SS1. Selenium was detected at concentrations above its reference background criterion in SS5, 
SS7X, and SS8X. Silver was detected at concentrations above its reference background criterion in MW1 
and SS8X. 
 
2.7.2 Subsurface Soil 
 
Four subsurface samples were obtained from Geoprobe borings, and one subsurface sample was taken 
from each of the monitoring wells during construction. The samples were analyzed for VOCs, SVOCs, 
and RCRA metals. Methylene chloride and toluene were detected in GP5. Toluene was also detected in 
MW1. Butanone, acetone, and benzene were all detected in only MW1. Carbon disulfide was detected in 
MW1 and MW8. Ethylbenzene was detected in MW1 and MW2. Tetrachloroethene and trichloroethene 
were detected in MW4. Xylenes were detected in MW1 and MW2. Pyrene in MW3 represented the only 
detection of SVOCs. Mercury and selenium were the only RCRA metals detected at levels above 
reference values. Mercury was detected at concentrations above its reference background criterion in 
MW1, MW4, MW5, MW6, MW7, MW8, and MW9. Selenium was detected at a concentration above its 
reference background criterion in MW7. 
 
2.7.3 Groundwater 
 
All nine monitoring wells were sampled in November 2000. The groundwater samples were analyzed for 
VOCs, and SVOCs. No SVOCs were detected. This finding is consistent with the results of the previous 
Phase II sampling event. One VOC, trichloroethene, was detected in shallow well MW4 at a 
concentration below its MCL. 
 
Groundwater collected for the Phase II sampling event was also analyzed for RCRA metals. Only one 
metal, chromium, was detected at concentrations above its reference background criterion in the shallow 
system. Two metals were detected at concentrations above their reference background criteria in the deep 
groundwater. Chromium and barium were detected at concentrations above their reference background 
criteria in MW9. Chromium, barium, arsenic, selenium, and lead were detected at concentrations above 
their reference background criteria in MW2, the background well. 
 
 
2.8 CONTAMINANT FATE AND TRANSPORT 
 
This section presents the site-specific components of the conceptual site model developed for 
SWMU 24B and describes the contaminant release mechanisms through the primary transport medium 
(groundwater). This section also discusses the fate and transport of contaminants at the site with respect to 
their leachability and natural attenuation. Chapter 6.0 of the revised final Phase II RFI report (SAIC 2000) 
presents a general discussion on contaminant fate and transport for the 16 SWMUs of which SWMU 24B 
is a part. This section provides a site-specific extension of Chapter 6.0 for SWMU 24B. 
 
2.8.1 Generic Soil Screening Analysis 
 
Contaminant fate and transport analysis provided an assessment of the potential migration pathways and 
transport mechanisms affecting the constituents at the site. In particular, the leachability of contaminants 
from soil and sediment to groundwater and their natural attenuation in groundwater were evaluated. 
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The site characterization identified inorganic and organic SRCs in surface and subsurface soil. Seven 
VOCs, 17 SVOCs, and eight metals were identified as SRCs in soil. These constituents were compared to 
EPA generic soil screening levels (GSSLs; EPA 1996a) to determine if these constituents might leach 
from soil into groundwater at concentrations exceeding groundwater standards [i.e., concentrations that 
exceed the MCL or, in the absence of an MCL, the risk-based concentration (RBC) for drinking water 
(EPA 1996b)]. 
 
Based on the soil screening analysis, methylene chloride, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, and indeno(1,2,3-cd)pyrene were detected at concentrations that 
exceeded their respective GSSLs and were indicated as contaminant migration constituents of potential 
concern (CMCOPCs) in soil based on leaching to groundwater. None of the organic CMCOPCs were 
detected in the groundwater monitoring wells. Of the metal SRCs, arsenic, barium, cadmium, chromium, 
lead, mercury, and selenium were detected at concentrations that exceeded their respective GSSLs. Only 
barium and chromium were detected in groundwater monitoring wells at levels above their reference 
background criteria. 
 
2.8.2 Fate and Transport Modeling 
 
Fate and transport modeling was performed to quantitatively assess the risks associated with exposure to 
the CMCOPCs in soil. Only groundwater modeling was performed. Surface water is not present at this 
site. Shallow surficial groundwater might intercept the man-made drainage ditch located approximately 
500 feet to the west. The deep groundwater flow might intercept a tributary to Mill Creek approximately 
1,200 feet to the southwest. 
 
Fate and transport modeling was performed for all the contaminant migration constituents of concern 
(CMCOCs), human health constituents of potential concern (HHCOPCs), and ecological constituents of 
potential concern (ECOPCs). A general discussion of the modeling efforts is presented in Chapter 6.0 and 
Appendix G of the revised final Phase II RFI report (SAIC 2000) and Attachment B of the addendum to the 
revised final Phase II RFI report (SAIC 2001), and the site-specific model parameters and results are 
discussed in Appendix A of this CAP. The leachate from the contaminant source in the soil to the interface 
between the vadose zone and the water table was modeled using the Seasonal Soil Compartment (SESOIL) 
Model. Starting with the leachate obtained from the SESOIL Model, saturated flow and contaminant 
transport were modeled using the Analytical Transient 1-, 2-, 3-Dimensional (AT123D) Model to predict the 
maximum groundwater concentration directly beneath the source. The measured or modeled concentration 
in groundwater, whichever was greater, of a constituent was selected. Thereafter, the AT123D Model was 
used to predict the concentration of the constituent over a distance from the source and the time to achieve 
the remedial level over the distance. The remedial levels (i.e., target groundwater concentrations) for the 
CMCOCs in groundwater were identified in the baseline human health risk assessment (BHHRA) for 
SWMU 24B [see Table 33 of the addendum to the revised final Phase II RFI report (SAIC 2001)]. These 
levels were based on MCLs or on RBCs, if no MCL was available. 
 
The model was also used to predict natural attenuation in soil. Benzo(a)anthracene, benzo(b)fluoranthene, 
and indeno(1,2,3-cd)pyrene are expected to degrade to their respective remedial levels in soil in 4 years 
from the sampling date (October 1999), while benzo(a)pyrene is expected to degrade to its remedial level 
in soil in 8.5 years from October 1999. The results are summarized in Table 2-2. Cadmium, chromium, and 
lead will remain below their respective remedial levels in groundwater for at least 1,000 years from 1999. 
 
Although the modeling results predicted up to 8.5 years from October 1999 for benzo(a)pyrene to achieve 
its remedial level in soil through natural attenuation, the prediction was probably overestimated. The 
assumptions used by the model were highly conservative(i.e., the lowest biodegradation rate available in 
the literature was used in the calculations, and the maximum detected concentration was used as the 
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representative soil concentration): therefore, the predicted soil concentrations, as well as the time required 
to attenuate, were probably overestimated. 
 

Table 2-2. Natural Attenuation for Organics from Modeling, SWMU 24B 
 

Constituents of Concern 

Maximum 
Concentration 

(mg/kg) Sample Date 

Time to Attenuate 
(Years from 

Sample Date) 
Benzo(a)anthracene 38.8 October 1999 4 
Benzo(a)pyrene 48.1 October 1999 8.5 
Benzo(b)fluoranthene 40.9 November 2000 4 
Indeno(1,2,3-cd)pyrene 30.7 October 1999 4 

 
 
2.9 PRELIMINARY RISK EVALUATION 
 
2.9.1 Human Health Preliminary Risk Evaluation 
 
The human health preliminary risk evaluation (HHPRE) included a Step 1 risk evaluation to determine 
potential human health risks associated with the contaminants present at the site. HHCOPCs were defined 
as those constituents present at concentrations higher than their reference background criteria and higher 
than their respective risk-based or applicable or relevant and appropriate requirement–based screening 
criteria. The SRCs for surface soil, subsurface soil, and groundwater evaluated under the HHPRE are 
presented in Table 2-1. Based on the results of the preliminary risk assessment, the conclusions listed 
below were reached. 
 
• HHCOPCs for surface soil include arsenic, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(g,h,i)perylene, benzo(k)fluoranthene, indeno(1,2,3-cd)pyrene, and lead. 
 
• No HHCOPCs were identified in subsurface soil [see Table 18 of the addendum to the revised final 

Phase II RFI report (SAIC 2001)] 
 
• Trichloroethene was identified as the only HHCOPC in groundwater. 
 
• A baseline human health risk assessment (BHHRA) (see Section 2.10) was performed to quantitatively 

assess the risks associated with exposure to the HHCOPCs in surface soil and groundwater. 
 
2.9.2 Ecological Preliminary Risk Evaluation 
 
The Phase II RFI performed an ecological preliminary risk evaluation (EPRE) for potential terrestrial and 
aquatic receptors [see Chapter 8.0 of the addendum to the revised final Phase II RFI report (SAIC 2001)]. 
The EPRE for SWMU 24B identified ECOPCs in surface soil [benzo(k)fluoranthene, benzo(a)pyrene, 
pyrene, cadmium, chromium, selenium, and lead). No ECOPCs were identified in groundwater based on a 
comparison of their maximum site concentrations to EPA Region IV ecological screening values (EPA 
1996c). Di-N-octylphthalate was carried forward as an ECOPC in surface soil because no toxicity reference 
value was available for that compound for comparison. The results of the EPRE are summarized below. 
 
The average daily doses calculated using a realistic diet, the site-specific area use factor, and the mean 
surface soil concentrations of ECOPCs do not exceed the lowest observed adverse effects level–based 
toxicity reference values, and the sum of the hazard quotients is less than 1. Therefore, ECOPCs in 
surface soil at SWMU 24B do not pose a risk to wildlife receptors. 
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Fate and transport modeling was performed to estimate the future concentrations of barium in deep 
surficial groundwater at the nearest surface water body, a tributary to Mill Creek. The model predicted no 
barium would reach the surface water. Therefore, barium in deep groundwater at SWMU 24B does not 
pose a risk to aquatic biota. 
 
In summary, the addendum to the revised final Phase II RFI report (SAIC 2001) concluded that there was 
no present ecological risk at SWMU 24B and that the site was unlikely to pose an ecological risk in the 
future. 
 
 
2.10 BASELINE HUMAN HEALTH RISK ASSESSMENT 
 
The HHCOPCs for this site consisted primarily of polycyclic aromatic hydrocarbons (PAHs). The 
BHHRA addressed the risks associated with exposure to the following constituents: arsenic (surface soil), 
benzo(a)anthracene (surface soil), benzo(a)pyrene (surface soil), benzo(b)fluoranthene (surface soil), 
benzo(g,h,i)perylene (surface soil), benzo(k)fluoranthene (surface soil), indeno(1,2,3-cd)pyrene (surface 
soil), trichloroethene (groundwater), and lead (surface soil). 
 
The CMCOPCs in soil included five PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, and indeno(1,2,3-cd)pyrene], seven metals (arsenic, barium, cadmium, chromium, 
lead, mercury, and selenium), and the VOC methylene chloride. Based on the results of the leachate 
modeling, none of the CMCOPCs is likely to migrate in concentrations that might present a significant 
risk to human health; therefore, the potential risks associated with these CMCOPCs leaching to 
groundwater were not quantified. 
 
Groundwater modeling and analysis concluded that trichloroethene (an HHCOPC) in groundwater would 
not migrate to surface water. 
 
The potential risks associated with exposure to lead were quantified based on the blood-lead levels 
resulting from exposure to lead in various media. The potential risks associated with exposure to lead 
were quantified using the Integrated Exposure Uptake Biokinetic Model for Lead in Children (EPA 
1994a). Benzo(g,h,i)perylene does not have a reference dose (RfD) value, so the RfD for pyrene was used 
as a surrogate value (TPHCWG 1997). Given that a surrogate RfD value was used to assess the risk for 
benzo(g,h,i)perylene, the risk values for this constituent were addressed separately from those of other 
constituents, and the risk values were not used to estimate the total risk for the receptor populations. 
 
The remaining preliminary CMCOPCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, indeno(1,2,3-cd)pyrene, arsenic, barium, cadmium, chromium, lead, mercury, 
selenium, and methylene chloride] were not considered to be CMCOPCs based on the results of the 
leachate modeling and were not evaluated further for the groundwater medium. 
 
The current on-site receptor is represented by an Installation worker. There are no current off-site receptor 
populations. Future receptor populations include an Installation worker and a resident. These receptors 
represent both on-site and off-site receptor populations and might be exposed to constituents of potential 
concern (COPCs) in surface soil and groundwater. In addition, other future off-site receptors include a 
juvenile wader and a sportsman. These receptors might be exposed to COPCs that have migrated to 
surface water. 
 
The results of the quantitative risk characterization concluded that the following constituents are constituents 
of concern (COCs) in surface soil: benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene, 
indeno(1,2,3-cd)pyrene, benzo(k)fluoranthene, and arsenic. 



00-275(doc)/042302 2-16 

Benzo(a)pyrene was identified as a COC in surface soil based on the current and future on-site 
Installation worker, future on-site juvenile trespasser, and both future on-site residential scenarios (adult 
and child). The following PAHs were identified as COCs in surface soil based on the current and future 
on-site Installation worker and both future on-site residential scenarios: benzo(a)anthracene, 
benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene. Arsenic and benzo(k)fluoranthene were identified as 
COCs in surface soil based on exposure of the future on-site residents. 
 
Remedial levels were derived for all of the constituents identified as COCs. If a constituent was identified as 
a COC in more than one environmental medium, separate remedial levels were derived for each medium. 
 
Human Health Constituents of Concern. The selection of the recommended remedial level for groundwater 
took into consideration the MCLs, risk-based remedial levels, and reference background concentrations of 
inorganics. The risk-based levels [incremental lifetime cancer risk (ILCR) = 1.0 × 10-5] for arsenic 
(5.96 mg/kg), benzo(a)anthracene (8.93 mg/kg), benzo(a)pyrene (0.89 mg/kg), benzo(b)fluoranthene 
(8.93 mg/kg), benzo(k)fluoranthene (89.3 mg/kg) and indeno(1,2,3-cd)pyrene (8.93 mg/kg) are the 
recommended remedial levels for those contaminants in soil. The maximum detected concentration of 
arsenic was 2.7 mg/kg, which is below the recommended remedial level; therefore, no further investigation 
or study was required to address arsenic in soil. The maximum detected concentration of 
benzo(k)fluoranthene was 49.3 mg/kg, which is below the recommended remedial level; therefore, no 
further investigation or study was required to address benzo(k)fluoranthene in soil. 
 
Figure 2-6 presents the locations of soil samples containing human health constituents of concern 
(HHCOCs) at concentrations exceeding the remedial levels. The HHCOCs, all SVOCs, are unlikely to 
have been generated by activities conducted at the Old Radiator Shop/Paint Booth. No samples were 
obtained under the slab of Building 1056; therefore, no information is available regarding whether the soil 
beneath the building may contain paint-booth-related constituents. 
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3.0 JUSTIFICATION AND PURPOSE OF CORRECTIVE ACTION 
 
 
3.1 PURPOSE 
 
EPA has established corrective action standards that reflect the major technical components that should be 
included with a selected remedy (EPA 1994b). These include the following: (1) protect human health and 
the environment; (2) attain media cleanup standards set by the implementing agency; (3) control the 
source of the releases so as to reduce or eliminate, to the extent practicable, further releases that might 
pose a threat to human health and the environment; (4) comply with any applicable standards for 
management of wastes; and (5) other factors. 
 
 
3.2 REMEDIAL RESPONSE OBJECTIVES 
 
Due to the presence of SVOCs in the surface soil surrounding Building 1056 at concentrations exceeding 
the risk-based levels, corrective action is warranted at the Old Radiator Shop/Paint Booth. Although the 
SVOCs are not believed to be from an industrial process that resulted in systematic and routine releases, a 
corrective action will be undertaken at SWMU 24B because the site is listed in the Hazardous and Solid 
Waste Amendments permit number HW-045 (S&T). SVOCs are a common soil constituent in heavily 
industrialized areas because a large number of activities can generate them. These activities include 
asphalt paving, equipment lubricants, dust suppression, and combustion processes. The extent of SVOC 
contamination does not appear to be confined to the area immediately surrounding SWMU 24B, but may 
be ubiquitous throughout the industrialized area of the reservation. Consequently, the physical boundaries 
of Building 1056 and the area contiguous to it will be used to bound the SWMU for the purposes of this 
corrective action. This area is illustrated in Figure 3-1. Because the SVOC contaminants identified as 
requiring a corrective action have not been linked to a systematic or routine release from operations 
specifically at SWMU 24B, areas outside of the defined SWMU boundary will not be addressed. The 
remedial objective is to minimize human contact with surface soil containing SVOCs at concentrations 
greater than the remedial levels within the boundaries of the SWMU and to monitor groundwater for 
process-related COCs. Building 1056 is scheduled to be removed. Once the building is gone, the soil 
beneath the building slab can be sampled and evaluated. 
 
 
3.3 IDENTIFICATION OF REMEDIAL LEVELS 
 
Remedial levels were derived for the COCs identified in the Addendum for SWMU 24B: Old Radiator 
Shop/Paint Booth to the Revised Final Phase II RCRA Facility Investigation Report for 16 Solid Waste 
Management Units at Fort Stewart, Georgia in Section 9.7.2 (SAIC 2001). The COCs were identified 
because direct contact with the soil presents an unacceptable risk to potential future residents. The 
remedial levels for all the COCs are protective of the hypothetical future resident; however, it is 
recognized that future residential exposure is highly unlikely. The remedial levels are based on an ILCR 
of 1 × 10-5. The remedial levels for these COCs are presented in Table 3-1. 
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Table 3-1. Remedial Levels for COCs at SWMU 24B 
 

COC COC Type Remedial Level (mg/kg) Basis 
Benzo(a)pyrene HHCOC 0.89 ILCR = 1 × 10-5 

Benzo(a)anthracene HHCOC 8.93 ILCR = 1 × 10-5 
Benzo(b)fluoranthene HHCOC 8.93 ILCR = 1 × 10-5 
Indeno(1,2,3-cd)pyrene HHCOC 8.93 ILCR = 1 × 10-5 
COC = Constituent of concern. 
HHCOC = Human health constituent of concern. 
ILCR = Incremental lifetime cancer risk. 
SWMU = Solid waste management unit. 
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4.0 SCREENING OF CORRECTIVE ACTIONS 
 
 
This section presents the identification of technologies applicable for the remediation at SWMU 24B, the 
Old Radiator Shop/Paint Booth, and screens the technologies with respect to effectiveness, 
implementability, and cost. The technologies retained following screening are then combined into 
corrective action alternatives that address the COCs at the site. These alternatives are then evaluated with 
respect to the attainment of remedial objectives and minimization of the total life-cycle cost. 
 
 
4.1 SCREENING CRITERIA 
 
The first step in the development of corrective action alternatives involves the identification and screening 
of technologies applicable to the site. The purpose of this step is to list and evaluate the general suitability 
of remedial technologies for meeting the stated corrective action objectives. Technologies that pass the 
initial screening phase will be retained for subsequent evaluation as corrective actions. 
 
The technologies are evaluated using three general criteria: effectiveness, implementability, and cost. An 
explanation of each criterion is provided below. 
 
4.1.1 Effectiveness  
 
This criterion evaluates the extent to which a corrective action reduces overall risk to human health and 
the environment. It also considers the degree to which the action provides sufficient long-term controls 
and reliability to prevent exposures that exceed levels protective of human and environmental receptors. 
Factors considered include performance characteristics and the ability to reduce contaminant concentration. 
 
4.1.2 Implementability 
 
This criterion evaluates the technical and administrative factors affecting implementation of a corrective 
action and considers the availability of services and materials required during implementation. Technical 
factors assessed include ease and reliability of initiating construction and operations, prospects for 
implementing any additional future actions, and adequacy of monitoring systems to detect failures. 
Technical feasibility considers the performance history of the technologies in direct applications or the 
expected performance for similar applications. Uncertainties associated with construction, operation, and 
performance monitoring also are considered. 
 
Service and material considerations include equipment and operator availability and applicability or 
development requirements for prospective technologies. The availability of services and materials is 
addressed by considering the material components of the proposed technologies and the locations and 
quantities of those materials. Administrative factors include ease of obtaining permits, enforcing deed 
restrictions, or maintaining long-term control of the site. 
 
4.1.3 Cost 
 
Relative costs are included for each corrective action technology to facilitate evaluation and comparison 
among the alternatives. Detailed cost estimates are not prepared at this screening stage. Potentially 
applicable technologies are identified in Table 4-1. 
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Table 4-1. Evaluation of Corrective Actions/Technologies, SWMU 24B 
 

Action/ 
Technology Description Effectiveness Implementability Costs 
No Action The “no action” alternative provides a baseline 

against which other actions can be compared. 
Under the no action alternative, the site would be 
left “as is,” without implementing any removal, 
treatment, or other mitigating actions to reduce 
existing or potential future exposure. 

This alternative would not address the 
remedial response objectives of the site. 
It would not provide protection of 
human health or the environment 
because existing hazards would not be 
ameliorated. No significant reduction in 
contaminant concentration would be 
expected. 

There are no impediments to 
implementation of this alternative 
because no action is taken. This 
technology would not present an 
impediment to future remedial 
actions. 

There would be 
no cost associated 
with the no action 
alternative. 
 

Institutional 
Controls and 
Groundwater 
Monitoring 

Technologies associated with institutional 
controls would reduce potential hazards by 
limiting exposure of humans to contaminated 
soil. Excavation permit restrictions would 
prohibit any construction at the site that might 
disturb the soil. Access to the site would be 
controlled to minimize the potential for contact 
with contaminated soil. Groundwater would be 
monitored to ensure that contaminants do not 
migrate. 

This technology alone would not reduce 
concentrations to the remedial levels. 
The purpose of implementing this 
technology would be to reduce risk to 
human health by reducing exposure and 
to monitor the effectiveness of the 
technology at protecting groundwater. 
This technology would effectively 
protect human health and the 
environment by minimizing exposure 
within the boundaries of the site. No 
significant reduction in contaminant 
concentration would be expected as a 
result of implementing this technology. 

Very few factors limit 
implementability of institutional 
controls. Materials and services for 
the installation and periodic 
sampling and analysis of monitoring 
wells are readily available. The 
property will remain under federal 
ownership in the near future. Deed 
restrictions limiting future uses to 
industrial development could be 
imposed if the site is transferred 
from federal ownership in the 
future, which is highly unlikely. 
This alternative is readily 
implementable. This technology 
would not present an impediment to 
future remedial actions. 

Low.  

Monitored 
Natural 
Attenuation 

This action would require the monitoring of 
contaminant levels to ensure that the mass of 
contamination is being reduced over time in 
accordance with OSWER Directive 9200.4-17P  

Natural attenuation through 
biodegradation can be effective. 
Biodegradation of SVOCs is typically 
rather slow. Modeling has indicated that 
it would require approximately 8.5 years 
from October 1999 to successfully 
achieve the site remedial levels for 
SVOCs.  

This alternative is readily 
implementable. Confirmatory 
(1 year after the completion of the 
attenuation period) soil sampling 
would be required. Effectiveness 
might be difficult to demonstrate 
due to the sporadic distribution of 
the contamination. This technology 
would present no impediment to 
future remedial actions. 

Low; 
confirmatory 
(1 year after 
completion of the 
attenuation 
period) soil 
sampling would 
be required. 
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Table 4-1. Evaluation of Corrective Actions/Technologies, SWMU 24B (continued) 
 

Action/ 
Technology Description Effectiveness Implementability Costs 
Capping Normally, capping is a containment technology 

that places surface barriers over contaminated 
soil to reduce the amount of water that infiltrates 
through the soil and prevent contact with the 
soil. In this case, the cap would be designed to 
eliminate direct human contact with the soil. 
Caps to prevent contact with the soil can be 
made of clay, asphalt, concrete, or Portland 
cement. Geosynthetic materials such as 
geomembranes and geotextiles are frequently 
used with caps to enhance their effectiveness. 

This technology would not reduce 
contaminant concentrations to the 
remedial levels. Capping would achieve 
the objectives by inhibiting the exposure 
pathway, thereby eliminating the risk to 
human health from exposure to site soil. 
Asphaltic caps could release SVOCs, 
increasing the concentration in soil 
beneath the cap and partially defeating the 
purpose of the cap by allowing continued 
contact with SVOCs on its surface. 
Natural attenuation would continue under 
a cap, possibly at a slower rate, however, 
because of reduced air (oxygen) and water 
(precipitation) migration from the surface.  

The equipment and services 
required to install a cap are 
readily available. The cap would 
have to be removed if additional 
actions were deemed necessary in 
the future. 

High. 

In Situ 
Treatment 

A number of in situ treatment technologies are 
available for treating SVOCs in soil. These 
technologies are typically methods of increasing 
biological degradation of the organic 
contaminants and include bioventing, specialized 
bacteria addition, and tilling. Bioventing would 
reduce contaminants by providing increased 
oxygen to encourage biodegradation. Inoculation 
of soil with specialized bacteria has been 
proposed for several SWMUs at Fort Stewart. 
Specialized bacteria and nutrients in highly 
concentrated solutions and specific to 
biodegrading SVOCs would be injected or mixed 
with the surface soil. Tilling would reduce the 
concentration of the contaminants by enhancing 
bioremediation by more evenly distributing 
microorganisms and potential nutrients through 
the contaminated soil column. In addition, 
nutrients could be tilled into the soil at the same 
time to further encourage biodegradation.  

Bioventing is effective for remediation of 
organic chemicals in soil; however, 
SVOCs in soil at SWMU 24B are already 
in an aerobic environment. The 
contaminants are located in the surface 
soil (0 feet to 2 feet bgs), which tends to 
remain oxygenated. Consequently, 
bioventing is unlikely to significantly 
increase natural attenuation. Tilling has 
been proven to be effective for organic 
contaminants in surface soil. The 
effectiveness of the treatment is 
dependent on the ability to aerate soil in 
place at the level of contamination. 
Inoculation with specialized bacteria 
would accelerate biodegradation of the 
SVOCs. Nutrients would need to be 
supplied along with the bacteria.  

The equipment is readily available 
for any of the in situ technologies. 
The physical obstructions in the 
area would make implementation 
of tilling difficult Specialized 
bacteria would be difficult to 
disperse because of the sporadic 
distribution of the SVOCs. 
 
A UIC permit would be required 
for injection of air, bacteria, and/or 
nutrients. 

Moderate. 
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Table 4-1. Evaluation of Corrective Actions/Technologies, SWMU 24B (continued) 
 

Action/ 
Technology Description Effectiveness Implementability Costs 
Excavation Excavation is a method of removing 

contaminated surface and subsurface soil from 
hazardous waste sites by scraping, cutting, 
digging, or scooping using mechanical 
equipment (e.g. backhoes, excavators, etc.) 

Excavation is very effective because 
contaminated materials are physically 
removed from the site. Contaminant 
concentrations in the soil would be 
reduced to their remedial levels. 

Dry to moist earth, gravel, or other 
non-rock materials above the water 
table near the surface are easy to 
excavate and remove from the site. 
Excavation is a standard 
construction practice, and adequate 
materials and services are available 
to implement this technology. 
Future remedial actions would not 
be necessary because the 
contaminants would be removed 
from the site. 

Moderate capital 
with minimal 
O&M costs. 

bgs = Below ground surface. 
O&M = Operations and maintenance. 
OSWER = Office of Solid Waste and Emergency Response. 
SVOC = Semivolatile organic compound. 
SWMU = Solid waste management unit. 
UIC = Underground Injection Control. 
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4.2 EVALUATION OF CORRECTIVE ACTION TECHNOLOGIES 
 
Six categories of corrective actions were identified: (1) no action, (2) institutional controls, (3) monitored 
natural attenuation, (4) capping, (5) in situ treatment, and (6) excavation. The no action alternative was 
not considered to be viable because of the need to respond to risks from constituents within the 
boundaries of the SWMU, even though the constituents are not thought to have originated from the 
processes identified as occurring at this site. Monitored natural attenuation was not considered to be 
viable as a stand-alone remedy because of the difficulty inherent in monitoring soil contamination having 
the sort of sporadic distribution as seen around SWMU 24B. Uncertainties with respect to the 
effectiveness of in situ treatments for these SVOCs eliminated such treatments from further consideration. 
In addition, the sporadic distribution of the SVOCs in the surface soil would make effective application of 
in situ remedies problematic. Capping and excavation were retained as alternatives. Capping would 
reduce exposure to the SVOCs in surface soil. An asphalt cap was removed from consideration due to the 
potential of introducing additional SVOCs as discussed in Table 4-1. Concrete was selected as the 
capping material because it is ready available, has a long life, and can be integrated with any future 
construction projects in the area. Upon implementation, excavation removes the contaminants from the 
site and eliminates any future risk. 
 
 
4.3 CORRECTIVE ACTION ALTERNATIVES 
 
The technologies retained following the screening step were arranged in various combinations to develop 
alternatives that would meet the remedial response objectives. The three alternatives listed below were 
identified for possible implementation to address the contamination in the soil. 
 
• Alternative 1: Institutional Controls and Groundwater Monitoring 
• Alternative 2: Concrete Cap with Institutional Controls and Groundwater Monitoring 
• Alternative 3: Excavation with Institutional Controls and Groundwater Monitoring 
 
SWMU 24B as well as other structures in the area around the SWMU are scheduled for demolition 
followed by construction of new maintenance facilities. (Note: The timeline is subject to the availability 
of federal funds.) The new facilities are still in the design phase; however, the timeframe for demolition 
of the existing facilities and construction of the new facilities has been estimated to begin in about 
5 years. The demolition of SWMU 24B and construction of new facilities in the area were considered and 
coordinated with the conceptual design of each of the corrective action alternatives. 
 
4.3.1 Evaluation Factors 
 
Based on the results of the technology screening, each of the retained technologies is considered 
applicable to the site, implementable, and cost effective; therefore, two primary evaluation factors were 
used in the selection of the preferred corrective action alternative: attainment of remedial objectives and 
life-cycle cost. 
 
Meeting the Remedial Response Objectives 
 
Remedies were required to meet the remedial response objectives presented in Chapter 3.0. These 
objectives determined the extent of and technical approaches to each remedy. Each alternative was 
evaluated on how well it met these objectives. 
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Life-Cycle Cost 
 
The life-cycle cost estimates are budgetary estimates based on conceptual designs and are used solely for 
comparison purposes. Costs were estimated for capital construction and for O&M. Cost estimates were 
derived from current information, including vendor quotes, conventional cost estimating guides 
(e.g., Means 2002a and Means 2002b), and costs associated with similar projects. The actual cost of the 
project would depend on labor and material costs, site conditions, competitive market conditions, final 
project scope, and implementation schedule at the time the corrective action was initiated. The life-cycle 
cost estimates were not adjusted to present worth costs, and no escalation factors were applied. 
Appendix B presents a summary of the life-cycle cost estimates for each alternative. 
 
4.3.2 Evaluation of Corrective Action Alternatives 
 
The three corrective action alternatives are summarized in Table 4-2, along with an evaluation of how 
well each alternative meets the remedial action objectives and its associated life-cycle costs. Current plans 
for the site include demolition of Building 1056 within the next 5 years; therefore, Alternatives 2 and 3 
would not be initiated until the building had been removed so that the area beneath the building slab could 
be incorporated into the remedial action. Institutional controls would be maintained for Alternatives 2 
and 3 throughout this interim period to prevent inadvertent contact with the soil. All of the alternatives 
would include the common features described below. 
 
• Groundwater monitoring would be conducted on a biannual basis (every other year) until 

Building 1056 was demolished (scheduled to occur within the next 5 years) because of the potential 
for contaminants in soil under the slab to migrate to groundwater. Groundwater monitoring would 
consist of low-flow sampling of the six shallow surficial groundwater wells (MW1, MW3, MW4, 
MW5, MW6, and MW8). The groundwater samples would be analyzed for VOCs, SVOCs, and 
RCRA metals (Figure 4-1). Although VOCs and RCRA metals are not COCs at the site, they are the 
classes of chemicals most likely to be associated with the paint booth and, therefore, the most likely 
to be present under the building slab. 

 
• A CAP progress report would be issued annually to report the results of site inspection and 

maintenance. In years in which groundwater monitoring was performed (biannually), the CAP 
progress report would include the results of the groundwater monitoring. 

 
• Following building demolition, soil under the slab would be sampled and analyzed for VOCs, 

SVOCs, and RCRA metals. Following analysis of the data from soil collected under the slab, an 
addendum to this CAP would be prepared recommending additional actions and/or monitoring based 
on the new data and coordinating these actions with the final construction design and schedule. 

 
The paragraphs below describe each of the corrective action alternatives and summarize their evaluations. 
 
Alternative 1: Institutional Controls and Groundwater Monitoring 
 
This alternative would provide for the implementation of land use controls during the U.S. Department of 
Defense’s ownership through enforcement by the Fort Stewart Directorate of Public Works (DPW) for 
9 years from 1999. Nine years was selected because modeling (see Section 2.8.2) indicated that 
benzo(a)pyrene would require the most time, 8.5 years from October 1999, to biodegrade to 
concentrations below proposed remedial levels. The institutional controls would include restrictions 
precluding soil excavation and groundwater use below the site. Signs warning of the contamination would 
be posted along Tilton Avenue and along existing fences around the site. The proposed locations of the 
signs are presented in Figure 4-1. Biannual groundwater monitoring, as previously described in the list of 



 

 

00-275(doc)/041902 
4-7

 

Table 4-2. Evaluation of Corrective Action Alternatives, SWMU 24B 
 

Corrective 
Action Description Ability to Meet Remedial Objectives Cost Comments 

Alternative 1: 
Institutional 
Controls and 
Groundwater 
Monitoring 

Restrictions would be imposed precluding 
excavation. Signs would be posted along Tilton 
Avenue and on the fence warning of the 
contaminated soil. This alternative would 
include maintenance of existing fences and 
pavement.  

Would be effective only as long as 
controls were enforced. Would not 
physically prevent direct exposure to 
soil contaminants. Contaminant 
concentrations in soil would remain 
unchanged by implementation of this 
alternative; however, contaminants 
would be expected to biodegrade 
during the period in which 
institutional controls were maintained. 

$286,000 Institutional controls would 
be maintained for 9 years 
from RFI sampling 
(September 1999). Decision 
would be revisited by an 
addendum to this CAP 
following soil sampling under 
Building 1056 slab. 

Alternative 2: 
Concrete 
Cap with 
Institutional 
Controls and 
Groundwater 
Monitoring 

Following building demolition, the site would 
be covered with a 4-inch-thick concrete cap. 
The concrete cap would be integrated into the 
design of the new maintenance facilities 
proposed for the area (e.g., parking lot, 
building slab). 

Direct exposure to soil would be 
prevented by covering soil with cap. 
Contaminant concentrations in soil 
would be unchanged. Biodegradation 
rate might be reduced due to lower 
moisture and oxygen content in soil 
under cap. Depending on the time 
until building demolition, removal 
objectives could have already been 
met through natural attenuation before 
implementation of the remedy.  

$648,000 More aggressive response 
than Alternative 1. Would 
provide a physical barrier to 
exposure. 

Alternative 3: 
Excavation with 
Institutional 
Controls and 
Groundwater 
Monitoring 

The entire site would be excavated to achieve 
the media cleanup standards in the shortest 
period of time. The excavation of the soil 
would be performed after the demolition of 
Building 1056 and prior to construction of new 
maintenance facilities proposed for the area.  

Would be the most effective at 
achieving objectives. Removing 
contaminated soil would eliminate 
potential for exposure. Would meet 
media cleanup standards. Excavation 
might not be required if remedial 
objectives were met by natural 
attenuation prior to implementation.  

$404,000 Most aggressive response. 
Only alternative that would 
directly reduce concentrations 
to remedial levels. Volume 
(and cost) is likely to be less 
because it is currently based 
on 1999 data.  

CAP = Corrective Action Plan. 
RFI = Resource Conservation and Recovery Act facility investigation. 
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features common to all alternatives, would be implemented until the demolition of Building 1056 (expected 
to be 5 years) and the sampling of soil under the building footprint. The results of the soil sampling would 
be published in a CAP addendum, which would determine whether any additional action was required. At 
this time institutional controls in Alternative 1 last only 1 year longer than those in Alternatives 2 and 3. 
 
Confirmatory surface soil sampling would be conducted after October 2008 (9 years from October 1999) 
to determine if concentrations of COCs in surface soil were below the remedial levels. The results of the 
confirmatory sampling would be presented in the annual CAP progress report. 
 
Warning signs and existing fencing would be inspected annually and repaired and/or replaced as needed; 
as outlined in the O&M Plan. An annual CAP would be issued documenting the inspection and/or repair 
of signs and existing fencing for the life of the institutional controls. The results of the groundwater 
monitoring would be presented biannually in the CAP progress report. 
 
This alternative would meet the remedial objective of minimizing human contact with soil by restricting 
land use through access controls. It would not reduce the concentrations of contaminants to the remedial 
levels(other than by natural attenuation) and would have the greatest uncertainty of all the alternatives 
with respect to achieving the objectives because it would require a continuing commitment on the part of the 
Installation to enforce institutional controls at the site. This alternative would not actively remove the COCs; 
however, it would prevent their ingestion and dermal absorption and allow natural attenuation to occur. 
 
This would be the least expensive of the three alternatives with a life-cycle cost of approximately 
$286,000. 
 
Alternative 2: Concrete Cap with Institutional Controls and Groundwater Monitoring 
 
Following demolition of Building 1056 and other structures at the site, a 4-inch-thick concrete cover 
would be constructed on a gravel base, which could be integrated into future-use plans as a building slab 
or parking area. The proposed area of the concrete cap is delineated by the site boundaries shown in 
Figure 4-2. The institutional controls as described in Alternative 1 would be implemented during the 
period between approval of this CAP and the removal of Building 1056. The results of the soil sampling 
from beneath the building would be presented in either the annual CAP progress report or the addendum 
to the CAP. The addendum to the CAP would refine the concrete cap alternative (whether the cap is still 
needed), integrating/coordinating the alternative with the planned construction activities in the area. At a 
minimum the following items would be evaluated: potential abandonment of the wells, institutional 
controls, final cap cover, and updated cost. The concrete cover/parking area would be designed to divert 
runoff from the concrete cover into the FSMR stormwater drainage system. Annual inspection and repair 
of cracks would be the only required maintenance activity for the concrete cap. 
 
Warning signs and existing fencing would be inspected annually and repaired and/or replaced as outlined 
in the O&M Plan during the interim period between the removal of Building 1056 and implementation of 
this alternative. An annual CAP progress report would be issued documenting the inspection and/or repair 
of signs and existing fencing. The results of the biannual groundwater monitoring would be presented in 
the CAP progress report. 
 
The concrete cover would achieve the remedial objectives by providing a barrier to direct contact with the 
soil. Although it would not actively reduce the concentrations of the COCs to the remedial levels, it 
would prevent contact with soil, thereby removing the soil ingestion, dermal absorption, and inhalation 
pathways. This alternative might be more effective in achieving the remedial objectives than Alternative 1 
because it would provide a physical barrier to direct soil contact. However, its degree of protectiveness 
would be dependent on the maintenance of the concrete surface. Even if maintenance ceased at some 
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future date, a moderately cracked concrete cover would still provide a substantial barrier to direct soil 
contact. Although biodegradation rates indicate that the COCs will attenuate to remedial levels in fewer 
than 9 years, natural attenuation might be retarded by the presence of the concrete cap. (The presence of a 
cap could increase the attenuation time of the contamination.) It is also possible that natural attenuation 
might have achieved the remedial objectives prior to implementation of this alternative. 
 
This alternative has a life-cycle cost of approximately $648,000. This alternative would be completed in 
conjunction with planned construction activities at the site, which are expected to occur within 5 years. 
 
Alternative 3: Excavation with Institutional Controls and Groundwater Monitoring 
 
Under this alternative, soil containing contaminants at concentrations exceeding the remedial goals would 
be excavated and disposed of after Building 1056 was demolished. The institutional controls as described in 
Alternative 1 would be implemented during the interim period between the approval of this CAP and 
removal of Building 1056. The results and analysis of the soil sampling would be presented in an addendum 
to the CAP. The addendum to the CAP would refine the excavation alternative and coordinate it with 
planned construction activities in the area. The proposed area of excavation is delineated by the site 
boundaries shown in Figure 4-2. The soil would be excavated to 1 foot bgs using mechanical excavation 
equipment (e.g., backhoes, excavators). Confirmatory soil sampling within the excavation would not be 
required because once the soil surface had been removed and the clean backfill had been added, the 
exposure pathway for the potential contaminants would be eliminated. The excavation would be filled with 
clean backfill and compacted as required to support the construction of the proposed facilities. The 
monitoring wells at SWMU 24B would be properly abandoned. 
 
It was assumed that the excavated soil would be disposed of as a nonhazardous solid waste. Lead was 
detected in two samples during the RFI at concentrations high enough to have the potential to exceed the 
Toxicity Characteristic Leaching Procedure limits (i.e., greater than 75 mg/kg). Most of the other 
30 samples collected during the RFI contained concentrations that were a fraction of that limit. Waste 
samples would be collected to ensure proper disposal. 
 
Warning signs and existing fencing would be inspected annually and repaired and/or replaced as needed 
as outlined in the O&M Plan during the interim period between the approval of this CAP and the removal 
of Building 1056. An annual CAP progress report would be issued documenting the inspection and/or 
repair of signs and existing fencing. The results of the groundwater monitoring would be presented 
biannually in the CAP progress report. 
 
Excavation and disposal would achieve the remedial objectives by removing soil containing 
concentrations of contaminants that exceeded the remedial levels. This alternative would be the most 
effective alternative at meeting the remedial objectives. Once implemented, there would be no surface soil 
remaining at the site that would pose a danger to human health. 
 
The life-cycle costs for this alternative would be $404,000. This alternative would be completed in 
conjunction with the demolition of Building 1056 and any planned new construction in the area, which 
are expected to occur within 5 years. 
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5.0 CONCEPTUAL DESIGN AND IMPLEMENTATION PLAN 
 
 
This section presents a conceptual design and implementation plan of the selected corrective action 
alternative. Based on the available data, a cost-effective corrective action has been selected that will 
prevent contact with COCs present in surface soil at concentrations above remedial levels. The 
technology evaluation presented in Chapter 4.0 considered three alternatives for the soil and groundwater 
based on their ability to attain remedial objectives and their life-cycle costs. Based on that evaluation, 
Alternative 1, which consists of institutional controls and groundwater monitoring, has been selected. In 
addition, the institutional controls alternative will not pose any impediments to future remedial actions 
that might be required by the addendum to this CAP. An O&M Plan for this alternative is presented in 
Appendix C. 
 
 
5.1 SELECTED CORRECTIVE ACTION 
 
The selected corrective action alternative for SWMU 24B is Alternative 1, which consists of institutional 
controls and groundwater monitoring. Biannual groundwater monitoring will be conducted until an 
addendum to this CAP is issued. The addendum will be prepared following demolition of Building 1056 
and sampling of the soil beneath the building slab. Analytical data from these soil samples might modify 
the selected corrective action and conceptual design. Institutional controls (i.e., land use controls) 
implemented through the Fort Stewart DPW will be used to control activities that might result in exposure 
to surface soil at the site. Institutional controls will include posting of signs and annual site inspections. 
 
5.1.1 Justification for Selection of Corrective Action 
 
Alternative 1 has been selected as the remedy because it will effectively achieve the remedial goals in a 
cost-effective manner. Furthermore, until soil samples below the building are collected and their results 
evaluated, no definitive decision can be made. Implementation of institutional controls will restrict access 
to surface soil until the soil below the building can be sampled so that any previously undiscovered 
contamination can be addressed in an addendum to this CAP. Groundwater monitoring will be performed 
on a biannual basis to ensure that contaminants are not leaching to the groundwater table. Signs 
prohibiting digging will be posted every 200 feet around the perimeter of the site. 
 
Justification for the selection of this corrective action alternative is provided in the following evaluations 
of effectiveness, implementability, and cost. 
 
Effectiveness 
 
The selected corrective action will be effective in protecting human health and the environment. No 
constituents in groundwater are present at concentrations above MCLs, and modeling indicates that MCLs 
are unlikely to be exceeded in the future. Continued monitoring will ensure early detection of unknown 
contaminants that might be present in the inaccessible soil beneath the building. Institutional controls will 
protect workers from exposure to unacceptable levels of contaminants in surface soil until the building is 
demolished. Specifically, digging restrictions will be imposed through the Fort Stewart DPW requiring 
precautions such as personal protective equipment. These restrictions will be posted around the perimeter 
of the site. The addendum to this CAP will address any new risks resulting from the evaluation of the soil 
beneath the building. These controls are expected to adequately protect human health and the 
environment against both the known SVOC soil contamination and potential constituents that might be 
present beneath the building slab. 



 

00-275(doc)/041902 5-2 

Implementability 
 
The selected corrective action is readily implementable. The addendum to this CAP will be compiled after 
the building is demolished, at a time when future use of the property is less uncertain and the final 
corrective action can be better integrated with future use plans. Institutional controls are conventional 
technology, and have been successfully implemented at other Fort Stewart sites in the past. Groundwater 
monitoring is an activity that has been performed at many sites around Fort Stewart in the past, and no 
impediments to monitoring at this location are anticipated. Monitoring wells are already in place. 
Institutional controls are very easy to implement. Signs will be mounted on the fence on the northeastern 
site boundary and on the side of the building on the southwestern boundary. The remainder of the site will 
have post-mounted signs. 
 
Cost 
 
The estimated life-cycle cost for the selected corrective action is $286,000. Alternative 1, which consists 
of institutional controls and groundwater monitoring, is lowest in cost among the alternatives evaluated. 
This cost estimate assumes three rounds of groundwater sampling before the addendum to this CAP is 
issued. 
 
 
5.2 CONCEPTUAL DESIGN 
 
The conceptual design and cost estimate presented in this section are based on site history and past 
experience with similar remedial actions. 
 
5.2.1 Groundwater Monitoring 
 
Groundwater will be monitored to detect any contaminants leaching from SWMU 24B. The six shallow 
wells at the site [MW1 (background), MW3, MW4, MW5, MW6, and MW8] will be low-flow sampled 
every other year until the addendum to this CAP is approved. Samples will be analyzed for VOCs, SVOCs, 
and RCRA metals. Although only SVOCs have been identified as COCs in soil, RCRA metals and VOCs 
are the chemicals that would be expected to be released from a paint booth. Field measurements of DO, 
temperature, Redox, conductivity, pH, and turbidity will be performed during groundwater sampling. The 
locations of these wells are shown in Figure 4-1. 
 
5.2.2 Institutional Controls 
 
The Fort Stewart DPW will enforce land use restrictions and requirements for SWMU 24B. Signage 
prohibiting digging will be posted every 200 feet around the perimeter of the site as shown in Figure 4-1. 
These land use restrictions can be modified if conditions change or if additional information (e.g., sample 
results from soil collected under the building) indicates modification is appropriate. These signs will be 
worded as shown below. 
 

CONTAMINATED SOIL 
NO DIGGING 

CONTACT DPW REGARDING 
USE RESTRICTIONS 

767-2010 
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Each sign will have the dimensions of 24 inches by 24 inches. Warning signs will be metal plates with 
reflective painting and will be of weather-resistant construction. The signs will have a brown background 
and white lettering. 
 
The positioning of each sign will provide maximum visibility from all locations outside the SWMU’s 
boundaries. All signs will be permanently labeled (for identification purposes) on the back with a 
numerical identification number as shown in Figure 4-1. The numerical identification number will be 
located in the front right corner of the warning sign if the sign is installed on the side of a building. 
 
The warning signs will be inspected annually in accordance with the O&M Plan. Damaged signs will be 
repaired or replaced as needed. Repair or replacement of signs will occur within 1 month after inspection. 
Should damage be observed between inspections, repair or replacement will occur within 1 month 
following observation. 
 
5.2.3 Soil Sampling 
 
Following demolition of Building 1056, eight borings will be placed in the area formerly covered by the 
building. They will be placed in a line parallel to the location of the drainpipe from the former location of 
the paint booth to the edge of the building footprint. Two intervals will be sampled in each boring, the 
first in the surface interval (0 to 2 feet bgs) and the second in the interval starting at the depth of the 
bottom of the drain line (expected to be 2 to 4 feet bgs). The soil samples will be collected using hand 
augers; however, if a greater depth is required or the consistency of the soil beneath the removed slab 
prevents the use of hand-auger techniques, hollow-stem-auger techniques might be required to collect the 
subsurface soil sample. The soil samples will be sent to an off-site analytical laboratory for VOC, SVOC, 
and RCRA metals analyses. 
 
5.2.4 Addendum to the Corrective Action Plan 
 
The results from the soil sampling described in the previous section as well as a summary of the 
groundwater monitoring will be published in the CAP addendum. The addendum will evaluate the 
analytical results and could modify the remedy selected by this CAP. 
 
 
5.3 COMPLETION CRITERIA 
 
This corrective measures action will be considered complete when both 
 
• soil samples have been collected from beneath Building 1056 and analyzed, and 
• the addendum to this CAP has been approved. 
 
Well abandonment is not part of the completion criteria for this CAP because the addendum might require 
continued groundwater monitoring. 
 
 
5.4 OPERATIONS AND MAINTENANCE PLAN 
 
Appendix C presents the O&M Plan for the selected remedial alternative. O&M activities include site 
inspections, sampling and analysis of groundwater, and sampling and analysis of soil beneath Building 
1056 following building demolition. 
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5.5 LIFE-CYCLE COST ESTIMATE 
 
The total life-cycle cost estimate for the institutional controls alternative is $286,000 (see Appendix B for 
the cost components). Table 5-1 summarizes the life-cycle cost estimate for the selected corrective action. 
Capital costs, including indirect costs, are estimated to be $18,000 and include engineering services (work 
plan, Site Safety and Health Plan, contracting/procurement, and permitting). O&M costs, including indirect 
costs, are estimated to be approximately $176,000. The total cost of Alternative 1 is estimated to be 
$286,000, including contingencies, management, health and safety, and contractor profit. 
 

Table 5-1. Estimated Cost for Selected Alternative for SWMU 24B 
 

Site 
Capital 
Costs O&M Othera Total 

SWMU 24B $18,000 $176,000 $92,000 $286,000 
aIncludes construction management, contingency, health and safety, and contractor profit. 

 
 
5.6 IMPLEMENTATION SCHEDULE 
 
Implementation of institutional controls and groundwater sampling and analysis will begin as soon as 
practicable after approval of this CAP is received from GEPD. Soil samples from beneath the building 
cannot be obtained until Building 1056 has been demolished. It is anticipated that the corrective action 
work plan for institutional controls and groundwater sampling (including appropriate reviews by the 
Army) will be completed within 3 months after award of a contract to implement the alternative. The 
work plan for sampling of soil beneath the building will also be prepared at this time as part of the 
corrective action work plan, although it will not be implemented until the building has been demolished. 
GEPD review and approval will not be required for the corrective action work plan. 
 
 
5.7 REPORTS 
 
5.7.1 Corrective Action Plan Progress Reports 
 
CAP progress reports will be prepared annually beginning with completion of the first groundwater 
sampling event following the approval of this CAP. Each report will summarize institutional control 
inspections and maintenance. Every other year the reports will include the sampling and analytical results 
of the groundwater monitoring for that period. Any activities that occurred that required intervention 
related to the institutional controls will also be reported (e.g., underground utility maintenance). Other 
activities conducted during the reporting period will also be described in the annual report. A checklist 
summarizing the items to be addressed in each CAP progress report is presented in the O&M Plan 
(Appendix C). 
 
A corrective action completion report is not mandated by this CAP. The terms and conditions of the 
corrective action completion report will be described in the addendum to this CAP. 
 
5.7.2 Addendum to the Corrective Action Plan 
 
An addendum to the CAP will be prepared following demolition of Building 1056 and sampling and 
analysis of the soil currently under the building slab. The addendum will summarize the groundwater 
sampling events and present the results of the soil sampling. It will propose modifications to the CAP for 
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SWMU 24B based on conclusions from the data and then-current land use plans for the site, including 
integration/coordination of the remedy with the construction of new maintenance facilities in the area. 
 
Potential reports required following the final annual report will be described in the addendum to the CAP. 
The need for any contingent action (if SRCs are detected in the groundwater or if there are changes in 
land use, for example) will also be discussed as required. 
 
 
5.8 IMPLEMENTATION PLAN 
 
Upon approval of this CAP by GEPD, Fort Stewart will request funding, procure a contractor, and 
implement the groundwater sampling and institutional controls aspects of the corrective action. Funding 
requests, contractor procurement, and implementation of the remaining aspects (soil sampling below the 
building) will await finalization of future use plans for SWMU 24B. Upon development of a schedule for 
demolition of Building 1056, the schedule for the soil sampling and development of an addendum to this 
CAP will be developed. Any necessary revisions to the O&M Plan that become apparent during 
preparation of the work plan will be submitted to GEPD for concurrence. Substantive changes in the 
approach or schedule will require that the public be provided with an opportunity for review and 
comment, in accordance with the Fort Stewart Hazardous Waste Facility Permit. No other submittals will 
need to be provided to GEPD prior to implementation of the selected corrective action. All provisions 
contained within this CAP will be superceded by its addendum. 
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APPENDIX B 
 

Cost Estimate Summaries for Remedial Action Alternatives, SWMU 24B 
 

Alternative 1 Alternative 2 Alternative 3 

  

Institutional 
Controls and 
Groundwater 
Monitoring 

Concrete Cap 
with 

Institutional 
Controls and 
Groundwater 
Monitoring 

Excavation 
with 

Institutional 
Controls and 
Groundwater 
Monitoring 

1.0 Capital Costs    
1.1  Engineering Services    

1.1.1   Work Plan/SSHP and Remedial Design $9,354 $20,342 $20,342 
1.1.2   Contracting/Procurement $0 $0 $0 
1.1.3   Permitting $0 $0 $0 
1.1.4   Construction Oversight for Monitoring Well Installation $0 $0 $0 
1.1.5   Construction Oversight for Extr./Inj. Installation $0 $0 $0 
1.1.6   Construction Oversight for System Startup $0 $0 $0 

1.1  Total Costs for Engineering Services $9,354 $20,342 $20,342 
 Approximate Costs ~$9,000 ~$20,000 ~$20,000 

1.2  System Installation    
1.2.1   Site Preparation and Mobilization/Demobilization    

1.2.1.1    Locate Underground Utilities $818 $1,635 $1,635 
1.2.1.2    Define Grid Layout $0 $0 $0 
1.2.1.3    Baseline Groundwater Monitoring $0 $0 $0 
1.2.1.4    Baseline Soil Monitoring $0 $0 $0 

1.2.1  Total Costs for Site Preparation and Mob/Demob $818 $1,635 $1,635 
1.2.2   Monitoring Well Installation $0 $0 $0 
1.2.3   Remedial Equipment Installation $779 $233,345 $779 
1.2.4   Excavation and Disposal of Soil at RCRA Landfill $0 $0 $78,231 
1.2.5   Project Closeout $7,247 $7,247 $7,247 

1.2  Total Costs for System Installation $8,843 $242,227 $87,892 
1.0 Total Capital Costs $18,197 $262,569 $108,234 

 Approximate Costs ~$18,000 ~$263,000 ~$108,000 
2.0 System Maintenance    
2.1  Groundwater Monitoring $52,584 $52,584 $52,584 
2.2  Confirmatory Soil Analysis $0 $0 $0 
2.3  Post Building Demolition Soil Analysis $29,281 $29,281 $24,769 
2.4  Operations and Maintenance for System $4,057 $10,057 $3,403 
2.5  Reports $90,000 $85,000 $85,000 
2.0 Total Costs for System Maintenance $175,922 $176,922 $165,756 

 Approximate Costs ~$176,000 ~$177,000 ~$166,000 
     
 Subtotal Project Costs $194,120 $439,492 $273,990 
  Construction Mgmt (10% of subtotal) $19,412 $43,949 $27,399 
  Contingency (20% of subtotal) $38,824 $87,898 $54,798 
  Health and Safety (7.5% of subtotal) $14,559 $32,962 $20,549 
  Contractor Profit (10% of subtotal) $19,412 $43,949 $27,399 
 Total Project Costs $286,327 $648,250 $404,135 
 Approximate Costs ~$286,000 ~$648,000 ~$404,000 
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APPENDIX C 
 

OPERATIONS AND MAINTENANCE PLAN 
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