
Decision Documents for Site FST-001 

EPD letter approving CAP for SWMU #3 dated 

EPD letter approving RTC for SWMU #3 dated 

Transmittal letter & pages sent in RTC for SWMU #3 dated 

GA EPD letter received approving CAP for SWMU #2 dated 

Transmittal letter sent for SWMU #2 dated 

GA EPD letter received w/ comments for SWMU #3 dated 

Transmittal letter toGA EPD for SWMU #3 dated 

Decision Document for SWMUs #2 & #3 dated 

Decision Document for SWMU #1 dated 

Decision Document for SWMU #1 dated 

Decision Document for SWMU #1 dated 

SWMU #2 CAP dated (No transmittal letter) 

SWMU #3 CAP dated (No transmittal letter) 

Decision Document (Not signed) 

Decision Document (Not signed) 

July 8, 2004 

July 25, 2001 

July 3, 2001 

May 2, 2001 

March 23, 2001 

May 3, 2001 

March 23, 2001 

March 15, 2001 

August 14, 2000 

GA EPD letter approving replacement pages for SWMU #1 dated 

Transmittal letter w/ RTC for CAP SWMU #1 dated 

May 9, 2000 

February 22, 2000 

December 2000 

December 2000 

no date 

no date 

June 1, 2000 

May 22,2000 

April 20, 2000 GA EPD letter approving RTC for SWMU #1 dated 

GA EPD letter for 16 SWMUs dated 

Revised Final RFI for 16 SWMUs dated 

December 8, 2000 

April2000 

Transmittal letter for SWMU #1 dated (Missing Replacement Pages) AprillO, 2000 



GA EPD letter w/ Comments for SWMU #1 dated 

Transmittal letter toGA EPD for SWMU #1 CAP dated 

Corrective Action Plan for SWMU #1 dated 

GA EPD letter approving RTC for SWMU #1 dated 

Revised Final RFI for SWMU #1 dated 

Transmittal letter w/ RTC for SWMU #1 dated 

GA EPD letter w/ Comments for SWMU #1 dated 

Transmittal letter Final RFI for SWMU #1 dated 

March 14, 2000 

March 2, 2000 

December 1999 

July 27, 1999 

March 1999 

March 31, 1999 

January 14, 1999 

September 14, 1998 
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Georgia Departmer rl of Natural Resources 

Michael W. Biering, Colonel, U.S. Army 
Director, Public Works 

2 Martin Luther King Jr. Drive, S.E., Suite 1470, Atlanta, Georgia 30334 
Lonice C. Barrett, Commissioner 

Environmental Protection Division 
Carol A. Couch, Ph.D., Director 

404/656-2833 

July 8, 2004 

CERTIFIED MAlL 
RETURN RECEIPT REQUESTED 

'Headquarters, 3D Infantry Division (Mechanized) and Fort Stewart 
Directorate of Public Works, Building 1137 
Environmental Branch (ATIN: Tressa Rutland) 
1550 Frank Cochran Drive 
Fort Stewart, GA 31314-4927 

RE: Modifications to the Fort Stewart Hazardous Waste Facility Permit #HW-045(S&T); EPA ID 
No. GA9 210 020 872. 

Dear Colonel Biering: 

The Hazardous Waste Management Branch of the Georgia Environmental Protection Division (GA EPD) 
has made tentative decisions: 

(1) to delete Section I.H (Compliance Schedule) from the Fort Stewart Hazardous Waste Facility 
Permit #HW-045(S&T) (Permit) given that your. facility has met the Conditions regarding 
installation of a new fence and gate around the boundary of the Explosive Ordnance Disposal 
Area which contains the permitted Miscellaneous Units; 

(2) to insert additional text in Permit Condition I.C.l [i.e., "Sampling protocol shall follow the 
guidance as set forth in the most recent edition of the Environmental Protection Agency Region 
IV Environmental Investigations Standard Operating Procedures and Quality Assurance 
Manual (EISOPQAM)"); 

(3) to approve the Corrective Action Plan for Camp Oliver Landfill [Solid Waste Management 
Unit (SWMU) 2) dated March 2001 (See the attached Statement of Basis); 

(4) to approve the Corrective Action PlanJor TAC-X Landfill (SWMU 3) dated March 2001, as 
amended (See the attached Statement of Basis); · 

(5) to approve the Corrective Action Plan Corrective Action Plan for the Inactive Explosive 
Ordnance Disposal Area located approximately Nine (9) Miles Northeast of the Garrison Area, 
the Inactive Explosive Ordnance Disposal Area in Red Cloud Range, Hotel Area, and the 
Inactive Explosive Ordnance Disposal Area located approximately Three (3) Miles Northeast 
of Garrison Area (SWMUs 8, 9 & 11, respectively) dated May 2001 (See the attached 
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Statement of Basis); 

.~-~~--~-,-~ ........ ,_~-.---•·"- . ··----~--····------ ............ --~ ......... _._..._, --- .. ---=~-~! 

( 6) to approve the Corrective Action Plan for the Inactive Explosive Ordnance Disposal Area 
North of Garrison Area (SWMU 10) dated July 2001 (See the attached Statement of Basis); 

(7) to approve the Corrective Action Plan for the Industrial Wastewater Treatment Plant (SWMU 
18) dated September 2001 (See the attached Statement of Basis); 

(8) to approve the Corrective Action Plan for the Evans Army Heliport PetroJeum, Oil and 
Lubricants Storage Facility (SWMU 29) dated June 2001 (See the attached Statement of 
Basis); 

(9) to approve the Corrective Action Plan for the Wright Army Airfield Bulk Fuel System (SWMU 
35) dated January 2002 (See the attached Statement of Basis); and 

(1 0) that No Further Action is required at the following twenty-eight SWMUs (See the attached 
Statements of Basis). 

• Old Fire Training Area (SWMU 14) 
• Defense Reutilization and Maintenance Office Hazardous Waste Storage Area (SWMU 

17) 
• Old Sludge Drying Beds (SWMU 19) 
• 3rd Squadron 7th Calvary Motor Pool and four ( 4) associated Oil/Water Separators 

(SWMU27A) 
• 1st BN, 3d ADA Motor Pool and associated Oil/Water Separator (SWMU 27B) 
• 92d ECB (H) Motor Pool and associated Oil/Water Separator (SWMU 27C) 
• 26th SPT BN Motor Pool and associated Oil/Water Separator (SWMU 27D) 
• 703d SPT BN (Main) Motor Pool and associated two (2) Oil/Water Separators (SWMU 

27E) 
• · DISCOM Motor Pool and associated Oil/Water Separator (SWMU 27G) 
• DOL Maintenance Motor Pool and associated two (2) Oil/Water Separators (SWMU 

27H) 
• NGTC Block 9900, 10300 Motor Pool and associated two (2) Oil/Water Separators 

(SWMU27I) 
• GANG MATES Motor Pool and associated two (2) Oil/Water Separators (SWMU 27J) 
• 3rd BN, 69th Armor Motor Pool Wash Rack and Oil/Water Separator (SWMU 27K) 
• NGTC Block 10200 Wash Rack and Oil/Water Separator (SWMU 271) 
• NGTC Block 10100 Wash Rack and Oil/Water Separator (SWMU 27M) 
• NGTC Block 9800 Wash Rack and Oil/Water Separator (SWMU 27N) 
• NGTC Block 9700 Wash Rack and Oil/Water Separator (SWMU 270) 
• NGTC Block 9500 Wash Rack and Oil/Water Separator (SWMU 27P) 
• NGTC Block 9400 Wash Rack and Oil/Water Separator (SWMU 27Q) 
• 396 Transportation Company Wash Rack and Oil/Water Separator (SWMU 27R) 
• Two (2) 1 03d M1 BN Wash Racks and associated two (2) Oil/Water Separators (SWMU 
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27S) 
• 293 :tvfP Company Wash Rack and Oil/Water Separator (SWMU 27T) 
• Two (2) Wright Army Airfield Wash Racks and Oil/Water Separator (SWMU 27U) 
• Auto Craft Center Oil/Water Separator (SWMU 27V) 
• Directorate of Engineering and Housing Asphalt Tanks (SWMU 31) 
• Supply Diesel Tank (SWMU 32) 
• Directorate of Engineering and Housing Equipment Wash Rack (SWMU 34) 
• National Guard Training Center Equalization: Basin (SWMU 37) 

Please note that the tentative decisions listed above have been incorporated into the Draft Permit attached 
to this correspondence. In addition, our tentative decisions are based upon the requirements set forth in 
the Georgia Hazardous Waste Management Act, as amended, O.C.G.A. §12-8-60, et seq.; and the Rules 

·for Hazardous Waste Management, Chapter 391-3-11, promulgated pirrsuant thereto, as amended 
(Rules), Chapter 391-3-11, which incorporates by reference the Code of Federal Regulations found in 40 
CFR Parts 124, 260-268, 270, 273 and 279. 

Before making a fmal decision to incorporate these changes into the Fort Stewart Hazardous Waste 
Facility. Permit #HW-045(S&T); Section 391-3-11 of the Rules requires GA EPD to provide ~ 
opportunity for public comment. Please note, in the attached Public Notice, that the forty~ five (45) day 
public comment period will begin on July 18; 2004 and end on August 31, 2004. The attached Public 
Notice will be published in The Savannah Morning News on July 18, 2004, and a radio announcement 
will also be broadcast on WSSJ (FM) 92.3 1 twice a day for three consecutive days beginning July 19, 
2004. In accordance with Section 391-3-11.11 ( 4)(h) of the Rules, Fort Stewart will be billed for all costs 
associ.ated with advertising of this Public Notice. 

Should you have any questions concerning this correspondence, please contact Albert Wilson of my staff at . 
(404)463-7513. 

Attachments(! 0) 
c: Mr. Jon Johnston, EPA Region IV 

. Ms. Anita Shipley, EPA Region IV 
. File:. Fort Stewart(Y) 
R:IBRENTRISTEW AR1\PERMIT\FY2004MOD\MODLETI 

Sincerely, 

IJ~P;J~~ 
f.n Jim Ussery, Program Manager 

Hazardous Waste Management Branch 



STATEMENT OF BASIS 

PROPOSED ACTION FOR 
CAMP OLIVER LANDFILL 
FORT STEWART 
LIBERTY COUNTY, GEORGIA 

GEORGIA El'I'VIRONMENTAL 
PROTECTION DIVISION 

JUNE 2004 

INTRODUCTION: Fort Stewart is currently operating under a Hazardous Waste Facility Permit issued by the 
Environmental Protection Division of the Georgia Department of Natural Resources under the authority of the Georgia 
Hazardous Waste Management Act, O.C.G.A Section 12-8-60, et seq., as amended. Section IV of this Permit requires 
Fort Stewart to investigate solid waste management units which have released or have the potential to release hazardous 
constituents into the environment. The Camp Oliver Landfill meets this first criterion and is listed as Solid Waste 
Management Unit No. 2 in Appendix A of the Permit. 

Fort Stewart completed investigation of the Camp Oliver Landfill and reported its findings in a Phase II Resource 
Conservation and Recovery Act Facility Investigation Report for Sixteen Soli<\ Waste Management Units dated April 
2000. Because hazardous constituents were detected at the solid wastemanageJ;Ilent unit in surface and subsurface soils 
at levels requiring corrective action; the Georgia Environmental Protection Division has made a tentative decision to 
modify the facility's Permit in order to approve the Corrective Action Plan for Camp Oliver Landfill dated March 2001. 

PURPOSE: The pmpose of this Statement of Basis is to solicit public involvement on the Georgia Environmental 
Protection Division's tentative decision prior to modification of the facility's Permit. 

PROCEDURES FORREACIDNG A FINAL DECISION: After the forty-five day public comment period closes, the 
Georgia EnVironmental Protection Division will make a final decision on the Camp Oliver Landfill. The agency will do 
so by sending a Notice of Decision, along with a written Response to Comments, to the facility and any person who 
submitted comments during the public comment period and/or requested notice of the final decision. In addition, the· 
permit modification (reflecting that the Corrective Action Plan for the Camp Oliver Landfill dated March 2001 is 
approved) will become final upon issuance of the Notice of Decision. 

PROPOSED ACTION: The Georgia Environmental Protection Division is proposing that the Corrective Action Plan 
for the Camp Oliver Landfill be approved based upon the investigation findings documented in the Phase II Resource 
Conservation and Recovery Act Facility Investigation Report for Sixteen Solid Waste Management Units dated April 
2000. The Corrective Action Plan proposes proper abandonment of six permanent monitoring wells and a combination 
ofland use restrictions prohibitions. Land use restrictions will be documented and/or enforced through deed recordation, 
the facility's Base Master Plan (i.e., "zoning" restrictions), signage and long-term operation and maintenance of the 
selected remedy. Note that one permanent monitoring well would remain because it was installed as part of the 
groundwater monitoring plan for the Land Application System that is adjacent to the Camp Oliver Landfill. More 
detailed information concerning the proposed action for tha Camp Oliver Landfill may be found in the Corrective Action 
Plan located in the Administrative Record. 

BACKGROUND: The Camp Oliver Landfill is located approximately 17 miles northwest of the Fort Stewart garrison 
area along Fort Stewart Road 129. It is just north of the bivouac area on the northern side of a small hili. From the 1960s 
to 1979, the area was used for disposal of refuse from troop trairring activities and nearby residents via open-pit burning. 
The landfill was officially closed in 1970; however, the trench method of solid waste disposal was reported to have 
continued. General refuse from ground maintenance activities and construction debris were placed in the landfill from 
1979 to 1984 during the annual three to four month period oftrairring activities. The landfill is reported to be fifteen feet 
wide by three hundred feet long by five to six feet deep. The waste disposed of at the landfill included garbage and 
refuse, grass clippings, tree branches, root sturops and churiks of asphalt and concrete. No evidence of disposal of toxic 
or hazardous wastes was indicated in the records searched by Fort Stewart. There is little obvious sorface evidence that a 
landfill or open dumping area existed. During a site reconnaissance in November 1995, small soil piles, some roofing tin, 
and wooden construction-type debris were observed. Also, spent small weapons cartridges were observed in the ditch 
along the site's southwestern and southeastern boundaries. A site reconnaissance in September 1996 indicated no 
evidence of any landfill operations. Grass, small trees and bushes now cover the area. 



RESULTS OF Th'VESTIGATION: Investigation of the Camp Oliver Landiill was conducted between January 1998 
and November 1999 and is documented in the Phase I1 Resource Conservation and Recovery Act Facility Investigation 
Report for Sixteen Solid Waste Management dated April 2000. The field efforts during this investigation directly 
applicable to the Camp Oliver Landiill included collection of eleven surface soil samples from three surface soil 
locations, five soil boring locations and three monitoring wells; eight subsurface soil samples from five soil boring 
locations and three monitoring wells; two sediment and two surface water samples from two locations in Canoochee 
Creek; and eighteen groundwater samples from five locations using Direct Push Technology and from seven permanent 
monitoring wells. Hazardous constituents were detected in surface and subsurface soils at levels requiring corrective 
action. More detailed information concerning the investigation for the unit may be found in the report located in the 
Administrative Record. 

ADM.INISTRA TIVE RECORD: Copies of the Fort Stewart Permit, Resource Conservation and Recovery Act Facility 
Investigation Report and the Corrective Action Plan described in this Statement of Basis are in the facility's 
Administrative Record and are available for public review. During the public comment period, the Administrative 
Record is available for public review at: 

Georgia Environmental Protection Division 
Hazardous Waste Management Branch 
Floyd Tower East, Snite 1154 
2 Martin Luther King Jr. Drive, S.E. 
Atlanta, Georgia 30334 
Monday- Friday; 8:00 a.m to 4:30p.m 
( 404)656-2833 

Liberty County Public Library 
236 Memorial Drive 
Hinesville, Georgia 3 1313 
Monday- Thursday; 9:00 a.m to 9:00p.m 
Friday & Saturday; 9:00 a.m to 6:00p.m 
Sunday; 2:00p.m to 6:00p.m 
(912)368-4003 

OPPORTUNITIES FOR PUBLIC COMMENT: The Georgia Environmental Protection Division solicits input from 
the community on the proposed Corrective Action Plan for the Camp Oliver Landiill. The public is also invited to 
provide comments on any other aspect of the investigation at the unit. The Georgia Environmental Protection Division 
has set a public comment period from July 18, 2004 through August 31, 2004 to encourage public participation in the 
selection process. Written comments must be received during the comment period and should be directed, in writing, to 
Jim Ussery at the following address. 

Georgia Environmental Protection Division 
Hazardous Waste Management Branch 
Floyd Tower East, Suite 1154 
2 Martin Luther King Jr. Drive, S.E. 
Atlanta, Georgia 30334 

For additional information regarding public participation, please contact Albert Wilson of the Georgia Environmental 
Protection Division at (404)656-2833. 



· fir~ wf\0 
Georgia Depart1 · tt of Natural Resources 

/ 

Gregory V. Stanley, Colonel, U.S. Army 
Director, Public Works 

205 Butler Strec,,, S.E., Suite 1162, Atlanta, Georgia 30334 

July 25, 2001 

CERTIFIED MAIL 

Lonlce C. Barrett, Commissioner 
Environmental Protection Division 

Harold F. Rehels, Director 
404/656·2833 

RETURN RECEIPT REQUESTED 

Headquarters, 3D Infantry Division (Mechanized) and Fort Stewart 
Directorate of Public Works, Building 1137 
Environmental Branch (ATTN: Melanie Little) 
1550 Frank Cochran Drive 
Fort Stewart, GA 31314-4927 

RE: Corrective Action Plan for the TAC-X Landfill [Solid Waste Management Unit (SWMU) 3] dated 
March 2001; Fort Stewart; EPA ID No. GA9 210 020 872. -

Dear Colonel Stanley: 

The Hazardous Waste Management Branch of the Georgia Environmental Protection Division (GA EPD) is in 

J receipt of correspondence (Stanley to Khaleghi) dated July 3, 2001 containing Replacement Pages 5-2, B-6 & 
. B-7 to be inserted into our two (2) copies of the above-referenced document. Based upon our review, GA 

EPD (1) has determined that Fort Stewart has appropriately responded to our comments in correspondence 
(Khaleghi to Stanley) dated May 3, 2001 and (2) tentatively approves the Corrective Action Plan for SWM(J 3 
dated March 2001, as amended by the'Replacement Pages referenced in the preceding sentence. 

Please note that a final decision concerning the Corrective Action Plan for SWMU 3 dated March 2001, as 
amended, will be made by GA EPD, after completion of a forty-five (45) day public comment period, by our 
issuance of a Notice of Decision documenting the next modification of your Hazardous Waste Facility Permit 
#HW -045(S&T). Should you have any questions concerning this correspondence, please contact Brent Rabon 
of my staff at (404)656-2833. 

Sincerely, 

Bruce Khaleghi, Unit Coordinator 
Hazardous Waste Management Branch 

c: Mr. Larry Rogers, GA EPD-Southeast Regional Office 
File: Fort Stewart(R) 
R:\BRENTR\STEWARNWMU3\CAPTENT APPROVAL 



DEPARTMENT OF THr "!MY 
iADOc .. cRS, 3D INFANTRY DIVISION (MECh. .lED), cORT STEWART 

DIRECTORATE OF PUBLIC WORKS 
1550 FRANK COCHRAN DRIVE 

FORT STEWART, GEORGIA 31314-4927 

. REPLYTO 
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Office of.the Directorate 
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Georgia Environmental Protection Division 
At tent ion: Mr. Bruce Khaleghi · 
205 Butler Street, Southeast 
Suite 1154 
Atlanta, Georgia 30334 

Dear Mr. Khaleghi: 

EXPRESS MAIL 

Fort Stewart is pleased to provide the Georgia Environmental 
Protection Division {GA EPD) two copies of. replacement pages 5-2, 
B-6, and B-7 for insertion into the Final Corrective Action Plan 
for the TAC-X Landfill (Solid Waste Management Unit 3) at Fort 
Stewart, Georgia, dated March 2001, EPA ID No. GA9 210 020 872. 
These replacement pages address. Comment 1 and Comment 2 received 
from GA EPD in correspondence dated May 3. 2001 {Khaleghi to 
Stanley) and should complete the report. In addition, a Response· 
to Comment table has been provided for your use and convenience. 

In accordance with the Federal Code of Regulations, Section 
270.11{d), the following certification is provided by the 

. Installation: 

I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision 
in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the 
information submitted. Based on my inquiry of the person or 
persons who manage·the system, or those pers0 ns directly 
responsible for gathering the information, the information 
is, to the best of my knowledge and belief, true, accurate, 
and complete. I am aware that there are significant 
penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations. 

Please contact Ms. Melanie Little or Ms. Tressa Rutland, 
Directorate of Public Works Environmental Branch, at {918) 296-9492 or 
(912) 767-7919, respectively, should questions arise regarding the 
enclosed documents. 

Enclosures 

Sincerely, 

~~(;_ 4 
egory V. StanJey 
lonel, U.S. Army 
rector, Public Works 



5.0 CONCEPTUAL DESIGN AND IMPLEMENTATION PLAN 

This section presents a conceptual design and plan for implementation of the selected corrective action 
alternative. Based on the level and type of subsurface soil and groundwater contamination, a cost
effective corrective action was selected that would adequately protect human health. The technology 
evaluation presented in Chapter 4 compared two different corrective action alternatives and two optional 
alternatives based on their effectiveness at protecting human health and on their life-cycle costs. Based on 
th\lt evaluation, Alternative 1 was selected because it will provide a sufficient level of protection of 
human health cost-effectively. · 

5.1 SELECTED CORRECTIVE ACTION 

The selected corrective action alternative involves a multi-layered approach to restricting human activity 
within the boundaries of the subject site. The selected set of institutional controls comprisllig thiS" 
alternative will provide a combinationof land-use restrictions arid prohibitions as well .as physical 
barriers. Land-use restrictions will be documented and/or enforced thr<;mgh deed recordation, the BMP, 
zoning restrictions, and signage. · 

Alternative 1 has been selected because it \;\'ill provide effective protection of human health cost-effectively. 
Although the installation of fencing would provide an additional degree of protection, Alternative 2 is not 
considered to be cost-effective. The additional protection that the fence would provide· against inadvertent 
access to the site and unauthorized excavation below ground would be minimal and would not justif'y the 
significantly greater expense of implementing Alternative 2. Groundwater monitoring as described under 
Alternatives 1a and 2a would not provide enough additional protection to human health to justif'y the increased 
costs. The groundwater presently does not present a risk to human health. Np COCs have been identified in 
subsurface soil, groundwater, or sediment. The COCs identified in surface soil (arsenic) and surface water 
[benzo(b)fluorantl1ene] were detected at concentrations below their respective remedial levels. The 
institutional controls described for Alternative 1 will provide a sufficient level of protection of human health 
and an adequate degree of Jong-tem1 reliability and effectiveness as well as short-tem1 effectiveness. The 
institutional controls under Alternative 1 can be easily and cost-effectively implemented. JuStification for 
selection of this corrective action alternative is further detailed in the following evaluations of effectiveness, 
implementability, and cost 

5.1.1 Effectiveness 

Post-mounted warning signs and documented land-use restrictions will be highly effective and will 
provide long-term reliability with respect to preventing human exposure through physical contact with the 
buried waste within the boundaries of SWMU 3. To maintain an acceptable level of long-term reliability 
and effectiveness, the BMP will establish land-use controls during ownership by DoD. Prior to planning 
any construction activities at the FSMR, the BMP must be reviewed. In addition, all construction projects 
will be reviewed during the planning stages for approval by the Base Master Planner and the FSMR 
Directorate of Public Works (DPW). These land-use controls will remain in effect after transfer from 
DoD ownership by restrictions imposed through deed recordation. 

Additionally, the proposed abandonment of monitoring wells (MW1, MW2, MW3, MW4, MW5, MW6, 
MW7, and MW8) and the groundwater-use restrictions will provide an effective method for preventing 
the use of groundwater for drinking water or for irrigation at the site. The surficial aquifer is not an 
adequate source of drinking water at the FS!vJR ruid is not used. The BMP will be modified to officially 
restrict its use, further preventing use of the surficial groundwater at the site. 

5-1 



An rumual O&M program will be administered to replace or repair warning signs, which may deteriorate 
over time (see Appendix A). Implementation of the O&M Piau will ensure the effectiveness of this 
program. The O&M program for ti:Us CAP will involve inspection as well as potential replacement or 
repair of warning signs. 

Providing institutional controls over the short term will be a very effective means of n:Unimizing or 
eliminating human exposure to buried waste within the. boundaries of SWMU 3. Warning signs will be 
most effective over the short term. Current risk is below remedial levels, and use of the site is limited to 

. outdoor classroom-style training, so access is already limited. 

5.1.2 Implementability 

Very few factors Jinllt implementability of the institutional controls under evaluation. On-site personnel 
or contractors cru1 readily perfonn posting of signs. The materials for the installation of wanling signs are 
readily available to local contractors. Annual Q&M inspections require few resources with respect to 
inspection personnel aJld materials for repair. Establishment of an adequate combination of land-use 
mru1agement tools will require additional time and effort for development, preparation, and processing of · 
the necessary paperwork; however, the time and resources are available to administer and acquire the 
necessary land-use controls because the property is not expected to be sold or leased in the near future. 
Administrative provisions already exist to allow for incorporation of land-use controls into the BMP and 
to facilitate deed recordation. 

5.1.3 Cost 

The estimated total life-cycle cost of installation of warning signs, well abru1donment, administrative 
activities associated with acquisition of Jegaleontrols, O&M activities, and management and oversight is 
$174,154. This alternative provides adequate protection of human health aJld the enviTonment. 

5.2 CONCEPTUAL DESIGN 

During the period of ownership by DoD, institutional controls will be recorded to ensure implementation 
in the BMP. Notification of trru1sfer will be made to regulatory authorities upon transfer of the property. 
Land-use restrictions and institutional control requirell\ents that are expected to be enforced subsequent to 
property transfer include the. following: deed recordation; the purchase agreement or lease; zoning 
controls; applicable state land-use control mru1agement systems in effect at the time the property is 
transferred; community, transferee, or governmental notice (if needed); and self-certification (if feasible). 
To reduce potential exposure to human health hazards associated with SWMU 3, warning signs stating 
restrictions on human activity within the SWMU will be mounted on poles around the boundary of the 
site (see Figure 4-1). 

All activities that would involve disturbance of the subsurface will be minimized in accordance with ali 
land-use control mechru1isms. Activities that will be prohibited include military training activities that 
would disturb the subsurface soil, hunting, recreational activities, aJld construction of residential facilities; 
however, the following activities, conducted in a manner that would minimize disturbance of the 
subsurface, will be permitted. 

• timber harvesting (possible in the future),. 
• perfonnance of"(ildlife studies, 
•· provision and maintenaJlce of feed lots for deer, and 
• outdoor classroom-style military training (subsul"face disturbance not allowed). 

00-275(doc)/121800 5-2 (REVISED 05/07/01) 
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Introduction 

This appendix presents the requirements for the Base Master Plan (BMP) and deed recordation for the 
implementation of the selected remedial alternative for the area identified as the TAC-X Landfill (Solid 
Waste Management Unit (SWMU) 3]. The selected remedial alternative for the TAC-X Landfill is 
protective of human health and includes the following featUres: 

• BMP, deed recordation, and zoning controls that restrict the use of groundwater and prohibit 
intrusion into subsurface soil; 

• abandonment of eight monitoring wells (MWl, MW2, MW3, MW4, MW5, MW6, MW7, and 
MW8); 

• installation of warning signs; and 

• implementation of an Operations and Maintenance (O&M) Plan to maintain the conditions of the 
signage. 

The selected alternative is fully described in Chapter 5 of this report. 

The requirements for the BMP identify land-use restrictions and requirements to be incorporated into and 
enforced by the Fort Stewart Military Reservation BMP until transfer of ownership of the TAC-X 
Landfill from the federal government. The requirements for deed recordation identify the present (i.e., as 
of December 2000) applicable requirements for the area identified as the TAC-X Landfill upon its future· 
transfer· out of government ownership. 

00·275(doc)/121800 B-5 



Base Master Plan 
for 

Solid Waste Management Unit 3, 
TAC-X Landfil( 

The information/items and restrictions below will be included in the BMP, which will be effective until 
the transfer of ownership of the TAC-X Landfill property. 

1. The following information will be documented in the BMP: 

a. All activities on the property that may result in disturbance of subsurface soil and/or 
substantially interfere with implementation of the O&M Plan are prohibited. 

b. Although use of groundwater beneath the subject property is not expressly prohibited,' 
installation of groundwater wells, including monitoring wells, within the boundaries of this 
property is expressly prohibited. · 

c. Military training exercises that may disturb the subsurface soil, hunting, and recreational 
activities are expressly prohibited. 

d. All construction within the property boundaries is expressly prohibited. · 

e. The O&M Plan for the TAC-X Landfill, which requires maintenance of permanent markers 
(signs) every 200 feet to delineate the restricted area, is to be implemented. The BMP shall 
reference the O&M Plan or include the plan as an attachment or appendix. 

f. The BMP will also document the following specific activities that will be permitted within the 
boundaries of the subject site: 

( 1) timber harvesting, 
(2) performance of wildlife studies, 
(3) provision and maintenance of feed Jots for deer, and 
( 4) outdoor classroom-style military training (subsurface disturbance not allowed). 

2. Site Survey: 

a. The BMP will include a written description of the boundaries of the site in accordance with the 
survey plat included in this Corrective Action Pian. Both the written description and the survey 
plat are presented in Appendix C. 

b. A copy of the survey plat, which indicates the location and dimensions of the disposal unit with 
respect to permanently surveyed benchmarks, will be included in the BMP. The survey plat is 
presented in Appendix C. 

00-275(doc)/12J800 B-6 (REVISED 05/07/0 I) 
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Deed Recordation 

Deed recordation will be provided at the time of transfer out of government ownership and will comply 
with DoD Guidance on Land Use Controls for Property Transferred Out of Federal Ownership (Working 
Draft). Deed recordation for the TAC-X Landfill (SWMU 3) will conform to the following requirements: 

I. Deed recordation will be made through the execution of a restrictive covenant for the property. The 
covenant will be recorded with the clerk of the superior court for the county of Bryan. The language 
will be consistent with applicable state property and environmental laws in effect at the time of 
transfer. 

2. A copy of the restrictive covenant should be provided to the zoning or land-use planning authority 
that has jurisdiction over this property. Such restrictions should run with the land and be binding on 
the owner's successors and assignees. · 

3. The restrictive covenant will be written by the real estate office of the Savannah District of the 
U.S. Army Corps of Engineers. As required by the real estate office, the following items will be 
provided to facilitate preparation of the deed: 

a. a survey plat (see Appendix C of this Corrective Action Plan), 
b. a legal description of the property, and 

. c. use restrictions and other provisions (see Item 4 below). 

4. The following restrictions/provisions may be documented in the restrictive covenant: 

a. The subject area will be limited to industrial use only. 

b. Activities on: the property that may result in disturbance of subsurface soil and/or substantially 
interfere with implementation of the O&M Plan will be restricted. 

c. Any use of shallow groundwater beneath the subject property will be prohibited, except where 
monitoring is determined to be necessary by regulatory authorities. 

d. Maintenance of permanent markers (signs) approximately every 200 feet around the perimeter 
of the site that meet the requirements established by this Corrective Action Plan for SWMU 3 
will be required to delineate the restricted area. 

e. The legal office of the U.S. Army Corps of Engineers and its telephone number will be included 
as the point of contact and documented in the deed in case a problem arises with a use control, 
additional contamination is found, or the transferee wishes to revise or tenninate a land-use 
control. 

5. After the language is drafted, the disposal agent should coordinate with the Georgia Environmental 
Protection Division for verification that the restrictions reflect the environmental concerns of the site. 

6. The property disposal agent's office should also provide a copy of the deed to local offices such as 
the Building Permits Division and the Water Resources Branch. 
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Georgia Depart 
i . ~$;;; 
.It of Natural Re'sources 

Gregory V. Stanley, Colonel, U.S. Anny 
Director, Public Works 

205 Butler Street, S.E., Suite 1162, Atlanta, Georgia 30334 

May 2, 2001 

CERTIFIED MAIL 

Lonlce C. Barrell, Commissioner 
Environmental Protection Division 

Harold F. Rehels, Director 
404/656·2833 

RETURN RECEIPT REQUESTED 

Headquarters, 3D fufantry Division (Mechanized) and Fort Stewart 
Directorate of Public Works, Building 1137 
Environmental Branch (ATTN: Melanie Little) 
1550 Frank Cochran Drive 
Fort Stewart, GA 31314-4927 

RE: Co!Tective Action Plan for the Camp Oliver Landfill [Solid Waste Management Unit (SWMU) 2] 
dated March 2001; Fort Stewart; EPA ID No. GA9 210 020 872. 

Dear Colonel Stanley: 

The HazardousW aste Management Branch of the Georgia Environmental Protection Division (GA EPD) has 
reviewed the above-referenced document submitted in response to our co!Tespondence (Khaleghi to Stanley) 
dated December 8, 2000 and detelTnined that it is complete. Based upon our review, GA EPD tentatively 
approves the Co!Tective Action Plan for SWMU 2 dated March 2001. please note that a final decision will be 
made by GA EPD pending the outcome of a forty-five day public comment period which will occur during the 
next modification of the Co!Tective Action Module (i.e., Section IV) and Appendix A in the your Hazardous 
Waste Facility Pe!TUit #HW-045(S&T). 

Should you have any questions concerning this co!Tespondence, please contact Brent Rabon of my staff at 
(404)656-2833. 

c: Mr. Larry Rogers, GA EPD-Southeast Regional Office 
File: Fort Stewart(R) 
R:\BRENTR'STEWAR1\SWMU2\CAPAPPROVAi 

Sincerely, 

Bruce Khaleghi, Unit Coordinator 
Hazardous Waste Management Branch 

(1 



DEPARTMENT OF THE ARMY 
HEAD , , fERS, 3D INFANTRY DIVISION (MECHANIZED, 

REPLY TO 
ATIENTIONOF 

DIRECTORATE OF PUBLIC WORKS 
1550 FRANK COCHRAN DRIVE 

FORT STEWART, GEORGIA 31314-4927 

MAR 2 3 2001 

Office of the Directorate 

Georgia Environmental Protection Division 
Attention: Mr. Bruce Khaleghi 
205 Butler Street, Southeast 
Suite 1154 

'Atlanta, Georgia 30334 

Dear Mr. Khaleghi: 

ORTSTEWART 

CERTIFIED MAIL 

Fort Stewart is pleased to submit two copies of the Final 
Corrective Action Plan for the Cainp Oliver Landfill (Solid Waste 
Management Unit 2) at Fort Stewart, Georgia, dated March 2001, EPA ~ 

ID No. GA4 210 020 872, for your review and comments, 

In accordance with the Federal Code of Regulations, Section 
270.11(d), the following. certification is provided by the 
Installation: 

I certify under penalty of law that _this document and all 
attachments were prepared under my direction or supervision 
in accordance with a· system· designed to assure that 
qua~ified personnel properly gather and evaluate the 
information submitted, Based on my inquiry of· the person or 
persons who manage the system, or. those persons directly 
responsible for gathering the information, the· inf-ormation 
is, .to the best of my' kiwwledge and belief, true,. accurate, 
and complete, I am aware that there .are significant 
penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations, 

Please contact Ms. Melanie Little or Ms. Tressa Rutland, 
Directorate of Public Works Environmental Branch, at (405) 364-8461 or 
(912) 767-7919, respectively, should questions arise regarding the 
enclosed documents·. 

Enclosures 

Sincerely, 

J-----:7.~.. .. , e. L:z 
Gregory V,·. Stanle 
Colonel, U.S. Ar y 
Director, Public Works 



Georgia Departr .1t of Natural Resources 

'. ,, 

Gregory V. Stanley, Colonel, U.S. Army 
Director, Public Works 

205 Butler Street, S.E., Suite 1162, Atlanta, Georgia 30334 

May3, 2001 

CERTIFIED MAIL 

lon!ce C. Barrett, Commissioner 
Environmental Protecllon Division 

Harold F. Reheis, Director 
40416>6·2833 

RETURN RECEIPT REQUESTED 

Headquatters, 3D Infantry Division (Mechanized) at1d Fort Stewatt 
Directorate of Public Works, Building 1137 

·Environmental Branch (ATTN: Melanie Little) 
1550 Frank Cochran Drive 
Fort Stewat1, GA 31314-4927 

RE: Co!Tective Action Plan for the T AC-X Landfill [Solid Waste Management Unit (SWMU) 3] 
dated March 2001; Fort Stewatt; EPA ID No. GA9 210 020 872. 

Dear Colonel Stanley: 

The Hazardous Waste ;Management Branch of the Georgia Environmental Protection Division (GA 
EPD) has reviewed the above-referenced document submitted in response to our co!Tespondence 
(Khaleghi to Stanley) dated December 8, 2000 and generated the following comments. 

1. The text in Section 5.2 (Page 5-2) imd in Item Nos. !(c) & !(f) (Page B-6) are inconsistent 
with respect to military training exercises to be allowed within the boundaries of SWMU 3 as 
patt of the proposed fmal remedy. Please co!Tect this discrepancy in the revision, noting that 
GA EPD is agreeable to Fort Stewatt conducting military training exercises (outdoor 
classroom-sryle which do not disturb subsurface soil) within rhe boundaries of SWM:U 3. 

2. Please confirm that SWMU 3 is located in Evans County or modify the second sentence in 
Item No. 1 on page B-7 appropriately. 

The revision for the SWMU 3 Corrective Action Plan, appropriately addressing the comments above, 
should be submitted to GA EPD within sixty (60) days from receipt of this correspondence in the 
form of revised/new pages or a totally revised document. Note that two (2) copies of the revised plan 
are requested by GA EPD in accordance with Condition IV.G.2 in your Hazardous Waste Facility 
Permit #HW-045CS&T). Should Fort Stewatt decide to submit revised or new pages, please number 
with appropriate page numbers and the date revised, e.g., Page 6 (Revised 06/20/2001). 



Colonel Stanley 
May 3, 2001 
Page2 

$hould you have any questions concerning this correspondence, please contact Brent Rabon of my 
staff at ( 404)656-2833. 

Sincerely, 

Bruce Khaleghi, Unit Coordinator 
Hazardous Waste Management Branch 

c: Mr. Larry Rogers, GA EPD-Southeast Regional Office 
File: Fort Stewart(R) 
R:\BRENTR\STEW AR1\SWMU3\CAPCOMMENTS 



DEPARTMENT OF THE ARMY 
HEAD<. ... , ERS, 3D INFANTRY DIVISION (MECHANIZED~ ~ ,-ORT STEWART 

REPLY TO 
ATIENTION OF 

DIRECTORATE OF PUBLIC WORKS 
1550 FRANK COCHRAN DRIVE 

FORT STEWART, GEORGIA 31314-4927 

I1AR 2 3 2001 

Office of the Directorate 

Georgia Environmental Protection Division 
A.ttention: Mr. Bruce Khaleghi 
205 Butler Street, Southeast 
Suite 1154 
Atlanta, Georgia 30334 

Dear Mr. Khaleghi: 

CERTIFIED MAIL 

Fort Stewart is pleased to submit two copies of the Final 
Corrective Action Plan for the TAC-X Landfill (Solid Waste 
Management Unit 3) at Fort Stewart, Georgia, dated March 2001, EPA 
ID No. GA4 210 020 872, for your review and comments. 

In accordance with the Federal Code of Regulations, Section 
270.11(d), the following certification is provided by the 
Installation: -

l certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision 
in accordance with a system designed to·assure that 
qualified personnel properly gather and evaluate the 
information submitted. Based on my inquiry of the person or 
persons. who manage the system, or those persons directly 
responsible for gathering the information, the information 
is, to the best of my knowledge and belief, true, accurate, 
and complete. I am aware tha.t there are significant 
penalties for submitting' false information, including-the 
possibility of fine and imprisonment for knowing violations. 

Please contact Ms. Melanie Little or Ms. Tressa Rutland, 
Directorate of Public Works Environmental Branch, at (405) 364-8461 or 
(912) 767-7919, respectively, should questions arise regarding the 
enclosed documents ... 

Enclosures 

Sincerely, 

Gr~.~ta' 
Colonel, U.S. ~my 
Director, Public Works 



REPLY TO 
ATTENTION OF 

DEPARTMENT OF THE ARMY 
HEADQUARTERS, 3D INFANTRY DIVISION (MECHANIZED) AND FORT STEWART 

DIRECTORATE OF PUBLIC WORKS 
1550 FRANK COCHRAN DRIVE 

FORT STEWART, GEORGIA 31314-4927 

AFZP-PWV-E (200-1a) 

MEMORANDUM FOR HEADQUARTERS, FORSCOM, DCSPIM, 
ATTN: STEPHANIE SIGLER, 1777 HARDEE AVENUE SW 
FORT MCPHERSON, GA· 30330-1062 

SUBJECT: Decision Documents· for Final Remedial Action at Fort 
Stewart and Hunter Army Airfield, Georgia 

1. The attached decision documents are provided for your use 
and convenience in documenting the distribution of fiscal year 
01 funding for the Final Remedial Action (FRA) at the following 
sites: 

a. FST-02, Camp Oliver Landfill. 
b. FST-03, TAC-X Landfill. 
c. HAA-13, Former Pumphouse 2 (Only one of the 3 areas 

listed under· this site [Pumphouses 1, 2 and 6]) 

2. Although HAA-13 includes three areas, HAAF's former 
Pumphouses 1, 2 and 6, only Pumphouse 2 is being considered for 
final remedial action at this time. Pumphouse 6 was granted a 
"No Further Action Required" status in Nov 98. A final remedial 
action for Purnphouse 1 is.still awaiting development and review. 

3. Mr. Joe King at the Army Environmental Center has received 
copies of these decision documents for review and approval. 

4. The point of contact for this memorandum is Ms. Melanie 
Little or Ms. Tressa Rutland, PPW Environmental Branch, at {405) 
364-8461 or {912) 767-7919, respectively. 

FOR THE COMMANDER: 

Enclosures 
L t!ri 
GRfmR V. STANLEY 
co I E 
Di

1 
ct r, Public W 



DECISION DOCUMENT FOR THE FINAL REMEDIAL ACTION AT THE 
TAC-X LANDFILL (SWMU 3) 

FORT STEWART, GEORGIA 
1 5 \"tf.R 20G1 

PURPOSE 

This decision document describes the selected Final Remedial Action (FRA) for the TAC-X 
Landfill (SWMU 3) located at Fort Stewart, Georgia, which consists of Institutional Controls 
(ICs). Specifically, the ICs proposed for FST-03 includes documentation in the Base Master 
Plan (BMP), deed recordation, zoning controls, maintenance of existing physical barriers, 
installing warning signs, and implementation of the Operation & Maintenance (O&M) plan. The 
selected ICs are described in detail in the Final Corrective Action Plan for the TAG-X Landfill 
(Solid Waste Management Unit 3), dated March 2001. The docuinent will be reviewed by 
Georgia Environmental Protection Division (GA EPD) and comments and/or tentative appr.oval 
is anticipated in June 2001. FST-03 is a Defense Site Environmental Restoration Tracking 
System (DSERTS) site and the FRA will be funded using fiscal year (FY) 2001 Environment, 
Restoration Account (E,RA) funds. · 

This decision document presents the justification for the selected FRA and specifically provides 
details on the following: 

)> Site Location and History 
)> Nature and Extent of Contamination 
)> Remedial Response Objectives 
)> Conceptual Design and Implementation 
)> Public Notification 
)> Declaration 

Site Location and History. 
SWMU 3; which is approximately 3.5 miles south-southwest of Pembroke, Georgia, and less 
than 1 mile southeast of Dean Field and the TAG-X (Noncommissioned Officers' Academy), was 
active from the 1960s until 1982. The waste disposed of at the landfill from the 1960~ to 1979 
included residential waste, food cans, brush, plastic, and cardboard boxes. From 1979 to 1982, 
the wastes included grass clippings, tree branches, root stumps, and chunks of asphalt and 
concrete. 

The TAC-X Landfill comprises approximately 6.3 acres, with two trenchlike depressions present 
at the site. One of the trenches is reportedly unused. The reported dimensions of the disposal 
trench are 20 feet wide by 400 feet long by 5 feet to 6 feet deep. A site reconnaissance in 
November 1993 observed household-type debris (e.g., plastic spoonsand bags) within the 
overburden pile on the western side of the disposal trench. Aged refuse is reported to be 
present at the bottom of the disposal trench (Geraghty and Miller 1992). A site reconnaissance 
in September 1996 indicated no evidence of any landfill operations. The site is nearly flat, but 
slopes gently toward the south. Pine trees, brush, and grass cover most of the site. The 
southernmost portion of the site is marshy, with surface water present. 

Nature and Extent of Contamination 
The results of chemical analyses performed during the Phase I and Phase II RCRA Facility 
Investigations (RFis) indicated that soil, groundwater, and sediment contain organic and metal 
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FST-03, TAC-X LANDFILL 

contaminants at concentrations greater than their reference background concentrations. No 
contaminants were detected in surface water. A tabular summary o(site-related contaminants 
for SWMU 3 is presented in Table 1. · 

SOIL Eleven surface soil samples were collected from four monitoring well boring locations, 
three soil boring locations, and four surface soil samples during the Phase I and Phase II RFis. 
No VOCs were detected in surface soil. Low, isolated concentrations of bis(2-
ethylhexyl)phthalate (an SVOC) and four pesticides (alpha-BHC, gamma-BHC, heptachlor 
epoxide, and methoxychlor) were detected in surface soil. Arsenic, chromium, and lead were 
detected at concentrations above reference background criteria in one of ten surface soil 
samples. Bis(2-ethylhexyl)phthalate, alpha-BHC, gamma-BHC, h~ptachlor epoxide, 
methoxychlor, arsenic, chromium, and lead were considered to be site-related contaminants 
(SRCs) in surface soil. 

Seven subsurface soil samples were collected during the Phase II RFI from four monitoring well 
boring locations and three soil boring locations. Two VOCs (2-butanone and acetone), one -
SVOC [bis(2-ethylhexyl)phthalate], and three pesticides (4,4'-DDE; aldrin; and methoxychlor) 
were detected in subsurface soil. Chromium and cadmium were detected at concentrations 
above reference background criteria in one (MW6) of seven subsurface soil samples. Acetone, 
2-Butanone; bis(2-ethylhexyl)phthalate; 4,4'-DDE; aldrin; methoxychlor; cadmium; and 
chromium were considered to be SRCs in subsurface soil at SWMU 3. 

GROUNDWATER Low, isolated concentrations of acetone (a VOC) and three pesticides 
(4,4'-DDT; beta-BHC; and delta-BHC) were detected in groundwater collected from Geoprobe 
locations. Barium, cadmium, chromium, lead, and merq.1ry were detected at concentrations 
above reference background criteria in groundwater collected from Geoprobe locations. 
However, corresponding dissolved metal concentrations for all five constituents were below 
reference background concentrations, indicating that the total metals might be associated with 
particulates in the groundwater. 

A low, isolated concentration of 2-hexanone (a VOC) was detected in groundwater collected 
from monitoring well MW6. Mercury was detected at concentrations (0.15 flg/L and 0.16 flg/L) 
slightly above the reference background criteria (0.14 flg/L) in two of eight groundwater samples 
collected from the monitoring wells. 

Acetone, 2-Hexanone; 4,4'-DDT; beta-BHC; delta-BHC; barium; cadmium; chromium; lead; and 
mercury were considered to be SRCs in groundwater. 

SURFACE WATER AND SEDIMENT One SVOC [benzo(b)fluoranthene] was detected in 
surface water. Arsenic, barium, chromium, and lead were detected in surface water at 
concentrations above reference background criteria. 

Seven VOCs were detected in sediment. However, after resampling, only six of the seven VOCs 
are considered to be SRCs in sediment: 2-butanone, 2-hexanone, acetone, benzene, carbon 
disulfide, and toluene. 

Arsenic, barium, chromium, lead, mercury, and selenium were detected in sediment at 
concentrations above reference background criteria. Sediment samples from SWS 1 had 
significantly higher concentrations than did those from SWS2. 
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RISK ASSESSEMENT A Baseline Human Health Risk Assessment (BHHRA) and an 
Ecological Risk Assessment was conducted for the site. The BHHRA addressed the risks 
associated with exposure to the following human health constituents of potential concern 
(COPCs): arsenic (surface soil, surface water, and sediment), chromium (surface water), lead 
(surface water), mercury (groundwater), delta-BHC (groundwater), and benzo(b)fluoranthene 
(surface water). No contaminant migration COPCs were identified for this site. Based on the 
required assessment only two constituents were identified as Contaminants of Concern (COGs) 
at the site and are summarized in Table 2.The ecological risk assessment concluded that there 
is no present ecological risk at SWMU 3 and that the site is unlikely to pose an ecological. risk in 
the future; therefore further investigation and/or evaluation of ecological COPCs was not 
required. 

Remedial Response Obiectives 
Based on the findings of the site characterization at SWMU 3, the primary goal and purpose for 
implementing corrective measures at this site is limited to protection of human health and 
safety. To achieve this goal, the following remedial response objective has been established for 
the site: to prohibit the ingestion of shallow groundwater from the subject site and to prohibit the 
disturbance of surface and subsurface soil to minimize contact with soil and buried waste. Any 
corrective measures that pose a significant threat to human health and safety during 
implementation (e.g., methods that would involve disturbance of subsurface soil) will not be 
evaluated. Implementation of the selected remedial response will achieve the best overall 
results with respect to such factors as long-term reliability and effectiveness, short-term 
effectiveness, implementability, and cost. 

Conceptual Design and Implementation 
This section presents a conceptual design and plan for implementation of the selected 
corrective action alternative for SWMU 3. Based on the level and type of soil contamination, a 
cost-effective corrective action was selected that would adequately protect human health and 
safety. The technology evaluation presented in Chapter 4.0 of the March 2001 Corrective 
Action Plan for the site compared different corrective action alternatives based on their 
effectiveness at protecting human health and safety, life-cycle costs, and technical factors. All 
the alternatives evaluated included institutional controls (ICs): BMP, deed recordation, zoning 
controls, maintenance of existing physical barriers, well abandonment, post-mounted warning 

·signs, and implementation of an O&M Plan. Variations of alternatives included groundwater 
monitoring and installation of fencing. The selected corrective action alternative involves a 
multi-layered approach to restricting human activity within the boundaries of the subject site. 
The selected set of institutional controls comprising this alternative will provide a combination of 
land-use restrictions and prohibitions. Land-use restrictions will be documented and/or enforced 
through deed recordation, the BMP, zoning restrictions, and signage. 

Alternative 1 has been selected because it will provide effective protection of human health at a 
relatively low cost. Although the installation of fencing would provide an additional degree of 
protection, Alternative 2 is not considered cost-effective. The additional protection that the fence 
would provide against inadvertent access to the site and unauthorized soil excavation would be 
minimal and would not justify the significantly greater expense of implementing Alternative 2. 
Groundwater monitoring as described under Alternatives 1 a and 2a does not provide enough 
additional protection to human health to justify its increased costs. The groundwater presently 
does not present a risk to human health. The institutional controls described for Alternative 1 
will provide a sufficient level of protection of human health and an adequate degree of long-term 
reliability and effectiveness as well as short-term effectiveness. The institutional controls under 
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Alternative 1 can be easily and cost-effectively implemented. Justification for selection of this 
corrective action alternative is further detailed in the following evaluations of effectiveness, 
implementability, and cost. 

Effectiveness Post-mounted warning signs and documented land-use restrictions will be 
highly effective and provide long-term reliability with respect to preventing human exposure to 
physical contact with the buried waste within the boundaries of SWMU 3. To maintain an 
acceptable level of long-term reliability and effectiveness, the BMP will establish land-use 
controls during ownership by the Department of Defense. Prior to the planning of any 
construction activities at the Installation, the BMP must be reviewed. In addition, the Base 
Master Planner and the DPW will review all construction projects during the planning stages for 
approval. These land-use controls will remain in effect after transfer of Department of Defense 
ownership by restrictions imposed through deed recordation. 

Additionally, the proposed abandonment of monitoring wells (MW1, MW2, MW3, MW4, MWS, 
MW6, MW7, and MWS) and the groundwater-use restrictions will provide an effective method 
for preventing the use of groundwater for drinking water or for irrigation at the site. The surficial 
aquifer is not an adequate source of drinking water at the Installation and is not used. The BMP 
will be modified to officially restrict its use, further preventing use of the surficial groundwater at 
the site. 

An annual O&M program will be administered to replace or repair warning signs, which may 
deteriorate over time (see Appendix A in the Corrective Action Plan). lmplementaiion of the 
O&M Plan will ensure the effectiveness of this program. The O&M program for this Corrective 
Action Plan will involve inspection as well as potential replacement or repair of warning signs: 

Providing institutional controls over the short_ term will be a very effective means of minimizing or 
eliminating human exposure to buried waste within the boundaries of SWMU 3. Warning signs 
will be most effective over the short term. Current risk is below remedial levels, and use of the 
site is limited. to outdoor classroom-style training, so access is already limited. 

lmplementability Very few factors limit implementability of the institutional controls under 
evaluation. On-site personnel or contractors can readily perform posting of signs. The 
materials for the installation of warning signs are readily available to local contractors. Annual· 
O&M inspections require few resources with respect to inspection personnel and materials for 
repair. Establishment of an adequate combination of land-use management tools will require 
additional time and effort for development, preparation, and processing of the necessary 
paperwork; however, the time and resources are available to administer and acquire the 
necessary land-use controls because the property is not expected to be sold or leased in the 
near future. Administrative provisions already exist to allow for incorporation of land-use 
controls into the BMP and to facilitate deed recordation. 

Cost The estimated total life-cycle cost of installation of warning signs, well abandonment, 
administrative activities associated with acquisition of legal controls, O&M activities, and 
management and oversight is $174,154 (E,RA funds). This alternative provides adequate 
protection of human health and the environment. 

Public Notification 
GA EPD will prepare a noti.fication which explicitly describes the FRA selected for SWMU 3, and 
per Fort Stewart's Hazardous Waste Permit HW-045(8& T) the public will be afforded the 
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opportunity to review the notification and/or the entire Corrective Action Plan for a period of 
thirty days. At the conclusion of the review period, GA EPD will either grant final approval of the 
selected FRA or revise their tentative approval based on review and comments received by the 
public. It is anticipated that this revieVI( period will occur in July 2001 (i.e., after receipt of 
projected GA EPD June 2001 tentative approval) and final approval (i.e., after public review 
period) from GA EPD will be provided to the Installation in early September 2001; however, GA 
EPD will provide tentative approval of the Corrective Action Plan prior to this timeframe which 
will allow Fort Stewart to proceed with implementation of the recommended FRA. 

Declaration 
The selected Final Remedial Action for SWMU 3 is protective of human health and the 
environment, attains Federal and State requirements that are applicable or relevant and 
appropriate to the FRA, and will be cost-effective. 

As the selected course of action for SWMU 3 was presented in the March 2001 Corrective 
Action Plan and will be approved by GA EPD, the five-year review will not apply to the proposed 
FRA. . 

This decision document was developed by the Fort Stewart Directorate of Public Works, with 
support from the U.S. Army Corps of Engineers and SAIC. 
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Table 1. Su=ary of Site-Related Contaminants, SWMU 3 
. 

Maximum Concentration (mg/kg) 
Subsurface 

Analyte Surface Soil Soil Sediment 

Volatile Organic Compounds 
2-Butanone ND 0.0044 0.495 
2-Hexanone ND ND. 0.0034 
Acetone ND 0.0932 0.618 
Benzene ND ND 0.0033 
Carbon disulfide ND ND 0.006 
Methylene chloride ND ND ND 
Toluene ND ND 0.212 

Semivolatile Organic Compounds 
Benzo(b )fluoranthene ND ND I ND 
Bis(2-ethylhexyl)phthalate I 0.248 I 0.387 I ND 

Pesticides/PCBs 
4,4'-DDE ND 0.00064 ND 
4,4'-DDT ND ND ND 
Aldrin ND 0.00061 ND 
alpha-BHC 0.00047 ND ND 

-

beta-BHC ND ND ND 
delta-BHC ND ND ND 
gamma-BHC (Lindane) 0.0012 ND ND 
Heptachlor epoxide 0.00054 ND ND 
Methoxychlor 0.0086 0.0048 ND 

Metals 
Arsenic 24" BRBC 29.7 
Barium BRBC BRBC 60 
Cadmium ND 0.25 ND 
Chromium 7.8 25.5 23.3 
Lead 73.97" BRBC 14.7 
Mercury BRBC BRBC 0.08 
Selenium BRBC BRBC 2.6 
a Phase I RFI data. 
BRBC = Below reference background criteria. 
ND ~Not detected. 

Maximum Concentration (J.tg/L) 

Groundwater Surface Water 

ND ND 
5.6 ND 
264 ND 
ND ND 
ND ND 
ND ND 
ND ND 

I ND I 6.6 

I ND I ND 

ND ND 
0.025 ND 
ND ND 

.ND ND 
0.016 ND 
0.082 ND 
ND ND 
ND ND 
ND ND 

ND 7.3 
92.3 59.6 
0.82 ND 
6.8 13.9 
11.1 9 
0.46 ND 

BRBC ND 

Table 2. Remedial Levels, SWMU 3 

Maximum Risk-based Remedial Levels (mg/kg) 
Detected 

Concentration 
Constituent of Concern (mg/kg) 1 X 10'6 

Surface Soil 
Arsenic I 24 I 0.6 

Surface Water 
Benzo(b )fluoranthene I 0.0066 0.0010 
Bold md1cates concentrations above recommended remedtallevels. 
ILCR = Iocremental Lifetime Cancer Risk 

-6-

ILCR 

I 1 X 10'5 I 5 X 10'5 

I 6.1 I 30.3 

I 0.0101 I 0.0505 



AFZP-PWV-E (200-la) lf MAR 01 

MEMORANDUM FROM DIRECTOR OF PUBLIC WORKS 

MEMORANDUM FOR GARRISON COMMANDER 

SUBJECT: Landfill Corrective Adtion Plans 

1. Purpose: To obtain approval (and signature) of the 
following Corrective Action Plans (CAPs) for submittal to the 
Georgia Environmental Protection Division (GA EPD) by EOM. 

a. Final Corrective Action Plan for the Camp Oliver 
Landfill (Solid Waste Management Unit 2) at Fort Stewart 
Military Reservation Fort Stewart, Georgia, dated March 
2001. 

b. Final Corrective Action. Plan for the TAC-X Landfill 
(Solid Waste Management Unit 3) at Fort Stewart Military 
Reservation Fort Stewart, Georgia, dated March 2001. 

2. Discussion: The Camp Oliver and TAC-X landfills are listed 
on Fort Stewart's Hazardous Waste Permit #HW-045 (S&T), renewed 
14 Aug 97 and amended 18 Nov 00, as Solid Waste Management Units 
(SWMUs) 2 and 3, respectively. After required site 
investigation, the GA EPD ordered development of a CAP for each 
site. The DPW's Environmental Branch recommended the least 
expensive alternative, the institutional controls without 
groundwater monitoring (a savings of approximately $20k per site 
per year) . The controls include deed recordation requirements 
(page B-7) . It is important to note that these are on·ly 
implemented at the time of transfer of the property from 
government ownership. As the GA EPD has approved this action at 
the South Central Landfill (SWMU 1) and tentatively approved 
this action for these sites, only institutional control options 
are presented in the CAPs. GA EPD agreed that restricting 
access to the area via the "institutional controls" would 
eliminate the requirement for a two-foot clay cap over these 
sites. As the Camp Oliver and TAC-X landfills are approximately 
8.8 and 6.3 acres in size, respectively, this represents a 
significant savings to the Installation. 

3. Coordination: The SJA (Mr. Terry Peters), Range Control, 
and the following DPW Divisions have reviewed the document: 
Operations and Maintenance, Engineering's Master Planning, 
Business Management's Real Estate, and Environmental & Natural 
Resources. All comiuents have been incorporated into the Final 
Report. 



(200-la) AFZP-PWV-E 
SUBJECT: Landfill Corrective Action Plans 

4. Resource Impact: None identified. 

5. Conclusions. The CAP for the referenced facilities 
recommends Alternative 1: Institutional Controls with Post
Mounted Warning Signs. This alternative is described on pages 
4-7 and 4-8 of the Camp Oliver and TAC-X reports, respectively, 
and includes installation of warning signs around the perimeter 
of the landfills, as depicted on Figure 4-1, page 4-9 of both 
reports. The estimated capital cost to install the warning 
signs is tabulated under Appendix D. This work is eligible for 
Environmental Restoration, Army (ER,A} funding. 

6. Recommendation. The GC sign the signature page found in 
Appendix B (page B-3} regarding the Base Master Plan and Deed 
Recordation Requirements. 

7. The POC regarding 
Directorate of Public 
2010/7919. 

Encls 
as 

8. COMMAND ACTION: 

Approved 

Date 

this matter is Ms. Tressa Rutland, 
Works Environmental Branch, at 767-

COL E 
Di e or, Public orks 

Disapproved ---------------------

WILLIAM R. BETSON 
COL, AR 
Garrison Commander 



REPLY TO 
ATTENTION OF 

HEALJQUA 
DEPARTMENT OF THE Af.. 

lS, 3D INFANTRY DIVISION (MECHANIZED) AND .T STEWART 
DIRECTORATE OF PUBLIC WO~KS 

1550 FRANK COCHRAN DRIVE 
FORT STEWART, GEORGIA 31314-4927 

1 4 AUU 2000 

SUBJECT: Decision Documents for Fort Stewart and Hunter Army 
Airfield, Georgia 

1. The attached decision documents are provided for your use and 
convenience in documenting the distribution of fiscal year 99 
through 01 funding for the: 

a. Interim Remedial Action (IRA) at FST-31, the Former DEH 
Asphalt Tanks (FY 99) . 

b. Final Remedial Action (FRA) at FST-01., the Post South 
Central Landfill (FYOO), , 

c. IRA at HAA-12, the Old Property Dispo'sal Yard (FY99). 
d. FRA at HAA-12, the Old Property Disposal Yard (FYOO or 

FY01). 

2. As noted above, the IRA's for FST-31 and HAA-12 were funded in 
FY99, prior to the requirement to submit a decision document for 
i.nterim remedial actions. However, at the request of FORSCOM, 
decision documents (DDs) were prepared for these two sites. 

a. The DD for FST-31 summarizes the site conditions prior to 
implementatiorl of the IRA. In addition, the document provides 
justification for the actions taken at the site. Implementation of 
the IRA was conducted Ap.ril 12~20, 1999, and the site is now pending 
approval l:>y the Georgia Environmental Protection Division of a "No 
Further Action Required" status. 

·b. The DD for HAA-12 incorporates information regarding the 
FY99 funded IRA into the document for the FRA. The FRA is 
programmed to be funded 4th QTR FYOO or 1't QTR FYOl. 

3. Mr. Joe King at the Army Environmental Center has received a 
copy of these decision documents for review and approval. 

4. The point of contact for this memorandum is Ms. Melanie Little 
or Ms. Tressa Rutland, DPW Environmental Branch, at (405) 364-8461 
or (912) 767-7919, respectively. 

FOR THE COMMANDER: 

Enclosures GREGORY V. STANLEY 
COL, EN 
Director, Public Works 



DECISION DOCUMENT FOR FINAL REMEDIAL ACTION AT THE 
POST SOUTH CENTRAL LANDFILL (FST-01) 

FORT STEWART, GEORGIA 

PURPOSE OF THE FINAL REMEDIAL ACTION 

This decision document describes the selected Final Remedial Action (F~) for 
the Post South Central Landfill (FST-01) at Fort Stewart, Georgia, which 
consists of Institutional Controls (ICs). Specifically, the ICs propos~d for 
FST-01 include documentation in the Base Master Plan (BMP), deed recordation, 

. I 

zoning controls, maint.enance of existing physical barri-ers, abandonment of 
eight monitoring wells, installing post-mounted warning signs, and · 
implementation of the Operation & Maintenance (O&M) plan tentatively approved 
by the Georgia Environmental Protection Division (GA EPD) . The selected 
remedial action is described in detail in the Final Corrective Action Plan 
for the South Central Landfill (SWMU 1), dated December 1999, and tentatively 
approved by GA EPD, pending the outcome of the scheduled public review and 
comment period (August 2000) . 

This decision document presents the justification for the selected FRA ~nd 
specifically provides details on the following: 

> Site History 
> Nature and Extent of Contamination 
> Contaminant Fate and Transport 
> Preliminary Risk Evaluation (Human and Ecological) 
> Human Health Baseline Risk Assessment 
> Justification and Purpose of Corrective Action 
> Conceptual Design and Implementation 
~ Public Notification 
~ Declaration 

SITE HISTORY 
FST-01, which is located approximately 0.75 mile northwest of the Fort 
Stewart main cantonment area, has been used for solid waste disposal sin~e 
the 1940s. Disposal practices at the landfill have ranged from burn-pit to 
trench-and-fill operations. During the Phase I RFI conducted in 1997, the 
old, inactive portion of FST-01 was discovered east of the active landfill. 
The old, inactive portion of the landfill is heavily forested and estimated 
to encompass approximately 143 acres. 

The active, permitted landfill operations are being constructed on the clay 
cap of the former trench-and-fill portion of the landfill. The active, 
permit-ted landfill is comprised of two cells: the eastern cell covers 
approximately 35 acres, while the western cell, which is closed, covers about 
30 acres. The active landfill is operat.ed under Permit No. 089-010 D (SL), 
issued by the state of Georgia in 1982. The nonputrescible landfill is 
operated under Permit No .. 089-020 D (L), issued by the state of Georgia in 
1982. Since 1983, the Post ... South Central Landfill has been. operated under the 
provisions of the Design and Operation Plan as an area fill landfill with 
appropriate groundwater monitoring. As a permitted facility, the Post South 
Central Landfill must meet closure and post-closure requirements in 
accordance with the requirements of 40 CFR 258.60 and Chapter 391-3-4, Rules 
of the GA EPD. 
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Active Landfill 
From 1960 to 1970, the active landfill's eastern cell operated as a garbage, 
paper waste, and construction debris landfill. Other waste disposed of 
included sludge from wash racks, sludge from industrial and sanitary 
wastewater treatment plants, waste air filters from the paint booth in the 
Directorate of Logistics Allied Trades Shop, grease from mess halls, 
autoclaved infectious wastes bagged in special containers, and ash from the 
energy plant. Opera_tional practices have prohibited the disposal of ordnance 
at the' landfill; however, some explosive ordnance has been discovered during 
routine operations. Upon such discoveries, the subject explosive ordnance has 
been removed and properly disposed of by Fort Stewart (FSGA) . From 1970 to 
1982, trench-and-fill operations were used in the active Post South Central 
Landfill's eastern cell. The trench-and-fill operation has moved from east 
t.o west, with previously filled land being restored to forest. 

Beginning in the spring of 1982, tumulus refuse disposal operations began, 
representing the present-day disposal practices at the landfill. These 
operations have been performed over the western portion of the trench-and
fill area of the landfill. The active portion of the Post South Central 
Landfill is comprised of two cells that are constructed on the clay cap of 
the former trencl}-and-fill landfill. The eastern cell coveJ;s approximately 
35 acres and the western cell about 30 acres. Wastes disposed of at the 
active landfill include dry, construction-type waste; putrescible garbage; 
and properly packaged asbestos. · 

The northwest portion of the Post South Central Landfill was previously 
a borrow pit for the site and is presently being used for disposal of 
demolition/construction debris (nonputrescible waste). 

Based upon the results reported in the Revised Final Phase II RFI 
Report (SAIC 1999) for the active portion of FST-01, a few constituents 
present in the groundwater were detected above maximum contaminant 

·levels (MCLs) [i.e., bis(2-~thylhexyl)phthalate at SC-M9 and NMW-2A]. 
In accordance wi-th the GA EPD-approved recommendation for corrective 
action, these constituents will continue to be monitored through the 
Groundwater Monitoring Plan (GMP), approved by the GA EPD Land 
Protection Division. Corrective action to reduce the identified 
concentrations of bis(2-ethylhexyl)phthalate in' these two wells is not 
required. The GMP will allow continued evaluation of potential 
contaminant migration of the groundwater and surface water and will 
identify if any contaminant levels become elevated and/or any trends 
develop in contaminant distribution across the active portion of the 
landfill. In addition, the present operational and design procedures 
are structured to prevent off-site migration of contaminants from the 
active landfills. All analytical data will continue to be submitted to 
the GA EPD Land Protection Division. The implementation of the GMP for 
the Active Landfills is funded with OMA dollars, as part of the 
Installation 1 s compliance ._jl\onitoring program. 

Old, Inactive Landfill 
During the Phase I RFI, it was discover-ed that an older portion of the 
landfill existed east of the active landfill and continued to Georgia State 
Route 144/119. The old,. inactive landfill ·is estimated to encompass 
approximatgly 80 acres. Aerial photographs dated 1947 and 1957 indicate 
disposal was occurring at the old, inactive landfill during that period. 
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A 1966 aerial photograph shows approximately two-thirds of the old landfill 
immediately west of Georgia State Route 144/119 with successional vegetation, 
indicating that by that time the landfill was no longer being used. Disposal 
at the current, active Post South Central Landfill site and complete 
vegetative cover of the old, inactive landfill area are evident in a 1975 
aerial photograph; these conditions continue today. Additional prominent 
site features associated with the old, inactive portion of the landfill 
include a fenced cemetery, a dumpster maintenance area, and a drainage ditch 
to drain the low area around a dumpster maintenance area. The dumpster 
maintenance area is located on the south side of the FST-01 access road, 
approximately 600 feet from the Wilson Avenue entrance gate. Dumpsters are 
stored and refurbished at the facility. A drainage ditch, which begins 
southwest of the dumpster cleaning area, circles the area, and ultimately 
discharges to the marshy area along Taylors Creek, was dug to drain the low 
area around the dumpster cleaning area so that the area could be built. 

The old, inactive landfill received all waste generated at Fort Stewart 
during its operation. According to previous operators, this waste included 
materials similar to those currently received at the active landfill in 
addition to sludges from the sewage treatment plant, scrap metal, 
demolition/construction debris, sanitary/municipal waste, and drummed waste 
from the tear gas-training facility. According to information provided by 
former landfill employees, operational practices at the old, inactive 
landfill involved excavation of a large pit to below the water table; 
stockpiling of the excavated soil; disposal and compaction of the solid 
waste; and covering with the stockpiled, excavated soil. In addition, 
intermittent burning in the large pits was used to reduce the volume of the 
disposed waste. Again, former employees have stated that this operational 
practice was discontinued because it was reducing air quality and there was 
concern regarding live rounds discharging during the burning. The disposal 
areas were covered with local soil that had been removed during excavation of 
the pits and the "surrounding area. Some areas of the old, inactive landfill 
were planted with pines, whereas other areas were allowed to revegetate 
naturally with successional species. 

Based on the findings presented in the Revised Final Phase II RFI 
Report dated March 1999 (SAIC 1999), a "no further action required" 
status was assigned to the old, inactive portion of FST-01 for 
investigative purposes. As recommended by the Pha~e I~ RFI Report and 
as agreed to with GA EPD, a Corrective Action Plan (CAP) was 
recommended for FST-01 because buried waste will remain in place. The 
CAP is necessary to control intrusive activities at ~this site and to be 
protective of the health of humans potentially coming in contact with 
the buried waste and to prevent the use of groundwater as a drinking 
water source. 

NATURE AND EXTENT OF CONTAMINATION 
Results of chemical analyses performed during the Phase I and Phase II RFis 
indicate that soils,· groundwa.ter, '·Sediment, and surface waters contain 
orgcinic and metal contaminants at concentrations greater than their ref.erenc.e. 
background concentrations. 

The reference background criteria for the Post South Central Landfill have 
been developed based on data from background samples collected across Fort 
Stewart for Solid Waste Management Units (SWMUs) ~~der Phase I and/or 

-3-



. .: ·.:. 
r._:.::·:·:.:· .. _. 
_:.- .....:_·: 

/ 

DECISION C ~ENT-FINAL REMEDIAL ACTION 
FST-~ JST SOUTH CENTRAL lANDFill. 

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 SWMUs under 
investigation. 

EPA Region IV methodology (EPA 1996) was used as guidance for the development 
of the background data set for screening metals data. In cases in which 
enough samples (e.g., 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 1996) . Given that fewer than 20 background samples were collected for 
Fort Stewart, the latter method was used for calculating reference background 
concentrations. 

The reference. background concentrations for surface soil, subsurface soil, 
groundwater, surface water, and sediment 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 site-related contaminants (SRCs) if their 
concentrations were above the reference background concentrations. Organics 
were considered SRCs if they were simply detected because organic 
constituents are considered anthropomorphic in nature . 

Appendix G of the Revised Final Phase II RFI Report (SAIC 1999) presented the 
summary of background data as well as the two-times-mean background 
concentrations. Given the limited background data, the mean concentration 
for soils in the eastern United States 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. 

Isolated low levels of organic contamination (VOCs, SVOCs, and pesticides) 
and metals are present in soil; however, no clear distribution or trends of 
contaminants are evident. Acetone, methylene chloride, toluene, and 
1,2,4-trichlorobenzene were detected in surface soil. 4,4 1 -DDD, 4,4 1 -DDE, 
and 4,4'-DDT were detected in two surface soil samples, SC-M13 and 'sc-Ml8. 
1,2,4-Trichlorobenzene, pyrene, 2-butanone, acetone, methylene chloride, 
styrene, and toluene were detected in subsurface soil. 

Selenium was detected in surface soil above the reference surface soil 
background concentration in a.single soil sample. Selenium concentrations in 
surface .soil were not above the FSGA reference background concentrations for 
subsurface soil. 

Low levels of VOCs, SVOCs,"::metals, and Radium 226/228 are present in the 
surficial aquifer; howeverf' .. no clear distribution or trends of contaminants 
are evident. Trichloroethene was detected in a single groundwater sample 
(direct-push sample GP-7) above its respective MCL. Bis (2-ethylhexyl) 
phthalate was detected in groundwater above its MCL (6 ~g/L) at two locations 
(NMW-2A and SC-M9) at concentrations of 7.8 ~g/L and 61.4 ~g/L, respectively. 
Metals were" detected in groundwater, With only one containing a concentration 
above the MCL. Lead was detected at 18.4 ~g/L at monitoring 
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well SC-M17 (action level 15 ~g/L). However, the filtered lead concentration 
at SC-M17 was nondetect, indicating that the lead may be associated with 
colloid particulates in the groundwater. Barium, cadmium, chromium, iron, 
and lead were detected above the FSGA reference background concentrations. 
Low levels of Radium 226/228 were detected in the groundwater. The combined 
Radium 226/228 concentrations exceeded the MCL at two locations (SC-M5 and 
SC-M19) . The groundwater field sampling data (dissolved oxygen, oxidation
reduction potential, pH) do not indicate that leachate is impacting the 
groundwater. 

Low levels of organics, metals, and Radium 226/228 were detected in sediment 
and surface water. Chromium, lead, mercury, and Radium 228 were detected in 
sediment above site-specific background criteria. Two vocs (acetone and 2-
butanone) were detected in one sediment sample, and one SVOC (1,2,4-
trichlorobenzene) was detected in two sediment samples. Diethyl phthalate 
and pyrene were detected in surface water. Radium 228 was detected in 
surface water above the site-specific background criterion. A tabular 
summary of SRCs for the Post South Central Landfill (FST-01) is presented in 
Table 1. 

CONTAMINANT FATE AND TRANSPORT 
Contaminant fate and transport analysis provided an assessment of the 
potential migration pathways and transport mechanisms affecting the chemicals 
at the sites. In particular, the leachability of contaminants from soil to 
groundwater and their natural attenuation in groundwater were evaluated. 

~--.. Acetone and methylene chloride in the soil at the Post South Central Landfill 
exceeded EPA Generic Soil Screening Levels (GSSLs). These constituents may 
leach into groundwater at concentrations that exceed groundwater standards 
[i.e., concentrations that exceed the MCL or, in the absence of an MCL, the 
risk-based concentration (RBC) for drinking water] . The concentration of 
acetone exceeded 'the GSSL in only one out of nine detections in soil. This 
soil sample, SC-M16, was located outside of the boundary of the landfill or 
the area affected by the landfill operations. Therefore, the acetone present 
in this sample is not associated with the landfill operations. Acetone is 
riot considered a contaminant migration contaminant of potential concern 

... 
-:: 

(COPC) . Acetone was detected in groundwater above its RBC as established by 
EPA Region III and was considered to be a human health COPC in groundwater. 

All of the detected methylene chloride concentrations (seven out of 25 soil 
samples) exceeded the GSSL. One of the detections of methylene chloride 
(SC-Ml5) was located outside the boundary of the landfill or the area 
affected by the landfill operations. The maximum concentration of methylene· 
chloride (52.2 ~g/kg) was detected at SC-MlS. Methylene chloride was the only 
contaminant migration COPC in soil around the old, inactive portion of the 
landfill. Methylene chloride was not detected in gro,undwater. 

Selenium exceeded its reference background criterion in soil; however, it did 
not exceed its GSSL based 9n leaching to groundwater; therefore, selenium was 
not considered a contaminant migration COPC. 

Chromium, lead, and Radium 226/228 exceeded their respective RBCs/MCLs in 
groundwater. The one elevated concentration of lead may be due to colloid 
particulates in the groundwater. Off-site migration of chromium, lead, and 
Radium 226/228 will be limited, however, because of their high retardation 
factors. 
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Bis (2.-ethylhexyl) phthalate and trichloroethene exceeded their MCLs but were 
not fbund in soils. Therefore, bis(2-ethylhexyl)phthalate and 
trichloroethene were not screened as contaminant migration COPCs in soils. 
Maxim4m groundwater concentrations of bis(2-ethylhexyl)phthalate and 
trichioroethene were detected at 61.4 ~g/L (MCL 6 ~g/L) and 5.4 ~g/L (MCL 5 
pg/L); respectively. These two concentrations above MCLs represent only a 
singlf detection out of 51 groundwater samples (23 direct-push, two vertical
profife, and 22 groundwater monitoring wells). Bis(2-ethylhexyl)phthalate 
and t ichloroethene were detected in the groundwater only and not in soils, 
indic ting that these contaminants may have leached in the past or are 
paten ially leaching directly from a very confined or small point source. 
Off-site migration of these organic contaminants will be limited due to 
retardation and degradation through various processes as well as the slow 
movement of groundwater (12.8 feet/year). At the velocity of 12.8 feet/year, 
site groundwater will take 94 years to reach Taylors Creek. In reality, 
contaminants will move slower than groundwater due to retardation, and the 
organic contaminants will gradually decay in nature. 

PRELIMINARY RISK EVALUATION 

Humam Health Preliminary Risk Evaluation 
I . 

The human health preliminary risk evaluation included a Step 1 risk 
evaluation to determine potential human health risks associated with the 
contaminants. Human health COPCs have been identified 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. Based on the results of 
the screening and the weight-of-evidence analysis, potential human health 
COPCs have been identified for groundwater. There are no human health COPCs 
for surface soil,_.. subsurface soil, surface water, or sediment. 

The initial human health COPCs .for groundwater were idemtified because they 
present a potential threat to human health as a result of use of groundwater 
as a source of drinking water. The initial human health COPCs for 
groundwater are iron, acetone, benzene, chromium, lead, Radium 226, Radium 
228, bis(2-ethylhexyl)phthalate, 1,2-cis-dichloroethene, and trichloroethene. 
Iron, Radium 226, and Radium 228 are not hazardous constituents as defined by 
Section I.E of FSGA's Hazardous waste Facility Permit #HW-045 (S&T) and are 
not subject to the corrective action requirements under the terms and 
conditions of the permit or under the Georgia Hazardous Waste Management Act, 
O.C.G.A §12-8-60, et seq., as amended, and the Rules for Hazardous Waste 
Management, Chapter.391-3-ll, promulgated pursuant thereto, as amended. 
Therefore, iron, Radium 226, and Radium 228 were eliminated as human health 
COPes in groundwater at FST-01. 

A baseline human health risk assessment (BHHRA) was performed to 
quantitatively assess the .risks associated with exposure to human health 
COPCs in groundwater. In addition, the baseline risk assessment 
evaluated the risks associ,;:ted with the leaching of the con.taminant migration 
COPC (methylene chloride) to groundwater underlying the site and migrating 
off-site via groundwater. A tabular summary of contaminant screening of 
groundwater results to action levels is presented in Table 2. 
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The Phase II RFI performed an ecological preliminary risk evaluation (EPRE) 
for potential terrestri~l and aquatic receptors at the site. The EPRE for 
the Post South Central r.'andfill identified ecological COPes in groundwater 
based on a comparison of; their maximum site concentrations to EPA Region IV 
ecological screening valpes. (ESVs) . No ecological COPCs were identified in 
surface water or sedime;. Preliminary risk calculations for identified 
ecological COPCs in surf ce soil (selenium and DDT) and groundwater [barium, 
iron, lead, bis(2-ethyl xyl)phthalate, and total xylenes] were based on a 
comparison of detected concentrations to toxicity reference values (TRVs) for 
surrogate species representing ecological receptors. Uncertainty analysis of 
the ecological COPes in surface soil and groundwater resulted in their being 
eliminated as ecological COPCs. The uncertainty analysis is summarized 
below. 

Selenium and the pesticide DDT and its metabolites were detected in surface 
soil at the Post South Central Landfill at concentrations that exceeded both 
reference background criteria and the TRVs for terrestrial receptors. 
Selenium was detected in. only one of eight surface soil samples at FST-01 at 
only slightly above its packground concentration (0.69 mg/kg versus 
0.63 mg/kg). i 

Selenium was not detected in the other seven soil samples. Therefore, 
selenium is not considered an ecological COPC in surface soil at SWMU 1. DDT 
and its metabolites in surface soil at S~~ 1 are ecological COPCs for birds 
with small home ranges ingesting soil-dwelling invertebrates. DDT and its 
metabolit'es are likely to be present in surface soil in most areas of Georgia 
and the southeast due to the past widespread use of DDT as an insecticide. 
Assuming the effects of DDT, DDE, and DDD are additive, the combined exposure 
at each of the two sampling locations at which these constituents were 
detected does not· exceed the lowest-observed-adverse-effect level (LOAEL) 
dose. The fact that maximum estimated doses lie between the no-observed
adverse-effect level and the LOAEL suggests ·that the pesticides and their 
metabolites are not ecological COPes in surface soil at FST-01. 

Barium, iron, lead, bis(2-ethylhexyl)phthalate, and xylenes (total) are 
present in groundwater at the Post South Central Landfill at concentrations 
that exceed EPA Region IV ESVs for surface water. Bis(2-ethylhexyl)phthalate 
was detected in groundwater at concentrations above background criteria and 
that resulted in estimated exposures exceeding TRVs for terrestrial 
ecological receptors that ingest fish and other aquatic biota. The 
ecological COPCs in groundwater are barium, iron, lead, 
bis(2-ethylhexyl)phthalate, and xylenes for aquatic biota and 
bis(2-ethylhexyl)phthalate for birds ingesting fish exposed to groundwater 
potentially discharging to surface water. The concentrations of these 
constituents in numerous monitoring wells and direct"push groundwater samples 
exceeded background criteria and risk-based screening or reference values. 

However, none of these coniff'ituents is an ecological COPC in surface water 
and sediment at FST-01. This suggests that dilution, degradation, sorption, 
or other processes are operating to reduce the low concentrations in 
groundwater discharging to Taylors and Mill creeks or that groundwater at 
FST-01 has pot yet migrated to the creeks. Groundwater flow rates indicate 
that it takes approximately 94 years for groundwater to reach Mill and 
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Taylors creeks. Therefore, groundwater constituents are not ecological COPCs 
at the present time because they have not be~n indicated as ecological COPCs 
in surface water and sediment. The groundwater constituents are not likely 
to be ecological COPes in the future because 1of their low concentrations and 
associated small hazard quotients (HQs) and ~he continued natural attenuation 
processes occurring in the subsurface soil (e.g., dilution, degradation, 
absorption) . i 
In summary, the Phase II RFI (SAIC 1999) conJluded that there is no present 
ecological risk at FST-01 and that the site ~s unlikely to pose an ecological 
risk in the future. 

BASELINE HUMAN HEALTH RISK ASSESSMENT 
A BHHRA was performed to assess groundwater around FST-01. The human health 
COPCs identi.fied in groundwater include acetone, benzene, bis (2-
ethylhexyl)phthalate, 1,2-cis-dichloroethene, trichloroethane, chromium, and 
lead. Methylene chloride was identified as a contaminant migration COPC 
based on its potential to leach into groundwqter, resulting in potential 
exposure of receptors. Although acetone was 'identified as a contaminant 
migration COPC, it was detected above its GSSL in only SC-M16, which was 
located in an area determined to not be impaoted by FST-01; therefore, the 
potential for acetone' to leach into groundwater from soil was not evaluated 
in the BHHRA. Potential future groundwater concentrations of methylene 
chloride were estimated using the Seasonal Soil Compartment Model. This 
concentration was included in the risk assessment in addition to the human 
health COPCs. 

The potential current and future receptors evaluated included an on-site and 
off-site worker, a resident (adult and child), and a child playing in Taylors 
Creek, a point of groundwater discharge. The worker and resident were 
evaluated based on a potential drinking water scenario in which drinking 
water is obtained fr6m the surficial aquifer. The Installation worker is the 
only likely receptor population. However, GA EPD guidance states that 
resident populations must be evaluated as both on-site and off-site 
receptors. Groundwater underlying FST-01 flows predominantly in the 
direction of Taylors Creek, where it is likely to discharge to surface 
waters; therefore, the potential risk to a child playing in Taylors Creek was 
also evaluated. 

Constituents migrating off-site'were modeled to determine groundwater 
concentrations at the points of exposure. The model assumed that the maximum 
measured concentration of a constituent was present in groundwater at the 
northern boundary of the old, inactive landfill. It was assumed that all 
off-site receptors come into contact with the groundwater at some point north 
of the site, which is the predominant direction of groundwater flow. The 
exposure-point groundwater concentrations of COPCs for the off-site receptors 
were negligible; therefore, potential risks resulting from exposure of off
site receptors would be well below target values . 

.-.: 

Ingestion, dermal absorption, ~,:.d inhalation were evaluated as the potential 
·exposure pathways (i.e., routes of exposure of the constituent to the body). 
The risks associated with carcinogenic hazardous constituents were estimated 
as the probability of an individual developing cancer over a lifetime as a 
result of expo~ure to the potential carcinogen [i.e., the incremental 
lifetime cancer risk (ILCR)). The ILCRs for the individual carcinogens are 
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summed to provide the total ILCR. A total ILCR of less than:lE-6 does not 
represent a significant carcinogenic risk. The risks associ~ted with the 
systemic effects of noncarcinogenic toxicity were evaluated by comparing an 
estimated intake (mg/kg/day) to a reference dose. This raticl of estimated 
intake over the reference dose is termed the HQ. The sum of:all of the HQs 
for a given exposure route (i.e., oral, inhalation, or dermai) is called the 
hazard index (HI). His less than 1.0 indicate that the sum ~·f exposures to 
all of the constituents present is not likely to result in a verse health 
effects. Lead does not have a reference dose, but it does h ve a maximum 
acceptable blood-lead concentration of 10 ~g/dL in children, which represents 
the most sensitive receptor population. The blood-lead levels for children 
ages 1 to 7 were estimated to determine if there is an unacceptable risk 
associated with exposure to lead in groundwater. 

Constituents present in groundwater at FST-01 do not present a significant 
noncarcinogenic risk to human health. The quantitative estimates of 
noncarcinogenic risks were below their target values for both on-site 
occupational and residential receptor populations. The carcinogenic risks for 
the occupational receptor population was below the target risk value of 1E-6; 
however, the carcinogenic risk for the on-site residential receptors exceeded 
the target value with an ILCR of 8.9E-6. This value includes an ILCR of 
3.4E-6 resulting from exposure to methylene chloride that may leach into 
groundwater. The other risk drivers are benzene (ILCR = 2.5E-6) and bis(2-
ethylhexyl)phthalate (ILCR = 2.1E-6). 

The remedial levels for benzene and bis(2-ethylhexyl)phthalate were based on 
their respective MCLs (5 ~g/L and 6 ~g/L, respectively). The MCL for benzene 
was greater than the maximum detected value of 2.5 ~g/L; therefore, corrective 
action is not required to address the presence of benzene in groundwater. 
Groundwater concentrations of bis(2-ethylhexyl)phthalate exceeding the 
remedial level were detected in only those wells {NMW-2A and SC-M9) 
associated with the active landfill; therefore, bis(2-ethylhexyl)phthalate is 
not associated with the old, inactive landfill {Table 3) and is not addressed 
in this Decision Document. 

The remedial soil level for methylene chloride was determined to be 3.3 mg/kg 
and represents a concentration of the constituent in soil that is not likely 
to leach into groundwater and result in groundwater concentrations that 
exceed the MCL for methylene chloride (5 ~g/L). Only four sampling locations 
indicated methylene chloride above the 3.3 mg/kg remedial level. SC-M11, sc
M12, SC-M14, and SC-M16 had methylene chloride concentrations of 9.2 mg/kg, 
13.7 mg/kg, 3.9 mg/kg, and 52.2 mg/kg, respectively; SC-M16 is not located 
within the boundaries of the FST-01 {Table 4). 

The exposure scenario for methylene chloride soil contamination leaching to 
groundwater assumes that in the future a residence will be built on-site and 
that the household drinking water will come directly from the surficial 
aquifer. Current planning Under the Fort Stewart Base Master Plan (BMP), 

:.:' 
which goes through the year 2020, does not include construction of any 
facilities on the old, inactive portion of the landfill. Methylene chloride 
degrades rapidly in groundwater {its biodegradation half~life in groundwater 
equals 112 days); therefore, the methylene chloride potentially leaching to 
groundwater'would completely degrade before any structure would be built on 
the site. In addition, methylene chloride was not detected in any of the 
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groundwater samples associated with the old, inactive portion of the 
landfill, including those located in the area of the methylene chloride soil 
contamination (SC-Mll, SC-Ml2, and SC-M14), indicating that natural 
attenuation of methylene chloride may be occurring. Therefore, given the 
unlikely possibility of exposure of an on-site resident to methylene chloride 
in the surficial groundwater and the restricted usage through 2020 under the 
BMP, Fort Stewart's recommendation of no further action for methylene 
chloride in soil, as presented in.the Revised Final Phase II RFI Report, was 
approved by GA EPD. 

In conclusion, of. the two constituents detected in groundwater [benzene and 
bis(2-ethylhexyl)phthalate), benzene was not detected above its MCL and 
bis(2-ethylhexyl)phthalate was detected in monitoring wells (NMW-2A and sc
M9) located around the active portion of the landfill, indicating that this 
constituent is associated with the active landfill and not the old, inactive 
landfill. The· active portion of FST-01 is operated under Permit Nos. 089-
010D (SL) and 089-020D (L), and bis(2-ethylhexyl)phthalate, which was 
detected above the MCL at SC-M9 and NMW-2A, will continue to be monitored 
through the GMP, as approved by the GA EPD Land Protection Division, and 
corrective action to reduce the identified concentrations of bis(2-
ethylhexyl)phthalate in these two wells will not be required. The GMP will 
allow continued evaluation of potential contaminant migration of the 
groundwater and surface water and will identify any elevation of contaminant 
levels and/or development of any trends in contaminant distribution across 
the active portion of the landfill. In addition, the present operational and 
design procedures are structured to prevent off-site migration of 
contaminants from the active landfills. The active portion of FST-01 will 
continue to be monitored in association with the approved GMP, and all 
analytical data will continue to be submitted to the GA EPD Land Protection 
Division. 

Methylene chloride was indicated in soil above its remedial level as a 
contaminant migration COPC at three locations around the old, inactive 
portion of the landfill; therefore," methylene chloride was" identified as a 
contaminant migration COPC in soil based on the unlikely possibility of 
exposure to someone constructing a residence on the site and drinking 
groundwater containing methylene chloride. Fort Stewart's recommendation of 
no further action, as presented in the Revised Final Phase II Report, was 
approved by GA EPD as long as restricted use of the groundwater, as currently 
planned in the BMP, was maintained and controlled. 

JUSTIFICATION AND PURPOSE OF CORRECTIVE ACTION 

Purpose 
EPA has established corrective action standards that reflect the major 
technical components that should be inc1uded with a selected remedy (EPA 
1988) . These include the following: (1) protect human health and the 
environment; (2) attain media cleanup standards set by the implementing 
agency; (3) cont"rol the source of releases so as to reduce or eliminate, to 
the extent practicable, further releases that may pose a threat to human 
health and the environment; (4) comply with any applicable standards for 
management of wastes; and (5) other factors. 

-10-
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Based on the findings of the s.ite characterization at· this site, the primary 
goal and purpose for implementing corrective measures at the old, inactive 
portion of FST-01 is limited to protection of human health and safety. To 
achieve this goal, two primary remedial response objectives have been 
established for FST-01: (1) to prohibit the ingestion of shallow groundwater 
from the subject site; (2) to limit the disturbance of subsurface soils to 
minimize contact with buried waste; and (3) to identify procedures to 
evaluate the subsurface characteristics prior to any construction within the 
boundary of the old, inactive portion of the landfill. Any corrective 
measures that pose a significant threat to human health and safety during 
implementation (e.g., methods that would involve disturbance of subsurface 
soils) will not be evaluated. Implementation of the selected remedial 
response will achieve the best overall results with respect ·to such factors 
as long-term reliability and effectiveness, short-term effectiveness, 
implementability, and cost. 

CONCEPTUAL DESIGN AND IMPLEMENTATION 
Based on the level and type of subsurface soil and groundwater contamination, 
a cost-effective corrective action was selected that would adequately protect 
human health. 

Based on the technology evaluation performed for the site (see Table 5 
above), Alternative 1 (see CAP, SAIC 1999) was selected because it will 
provide a sufficient level of protection of human health at a relatively low 
cost. The selected corrective action alternative involves a multi-layered 
approach to restricting human activity within the boundaries of the subject 
site. The selected set of institutional controls comprising this alternative 
will provide a combination of land use restrictions and prohibitions and 
physical barriers. Land use restrictions will be documented and/or enforced 
through deed reco_rdation, BMP, zoning restrictions, and signage. In addition 
to establishment of prohibitions for groundwater use, eight monitoring wells 
will be abandoned. No additional access barriers will be constructed because 
existing man-made and natural physical barriers, which include site access 
gates, Taylors Creek, existing roads, and natural· and man-made drainage 
features, are suitable for restricting human activity. 

Justification of Selection 
Alternative 1 has been selected because it will provide effective protection 
of human health at a relatively low cost. Alt-hough the installation of 
fencing would provide an additional degree of protection, Alternative 2 is 
not considered cost effective. The additional protection that the fence 
would provide against inadvertent access to the site and unauthorized 
excavation below ground would be minimal and would not justify the 
significantly greater expense of implementing Alternative 2. Additionally, 
suitable physical barriers are already present at the subject site to 
discourage human activity that might result in disturbance of the subsurface 
(e.g., vehicular traffic, .hunting). Institutional controls described for 
Alternative 1 will provida':;;a sufficient level of protection for human health 
and an adequate degree of long-term reliability and effectiveness as well as 
short-term effectiveness. The institutional controls under Alt~rnative 1 can 
be easily and af_fordably implemented. Justification for selection of this 
corrective action alternative is further detailed in the following 
evaluations, of effectiveness, implementability, and cost. 
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Effectiveness. Warning signs and documented land use restrictions will be 
highly effective and provide long-term reliability with respect to preventing 
human exposure to physical contact with the buried waste within the 
boundaries of the old, inactive portion of FST-Ol. To maintain an acceptable 
level of long-term reliability and effectiveness, the BMP will establish land 
use controls during ownership by DoD. Prior to the planning of any 
construction activities at FSGA, the BMP must be reviewed. In addition, all 
construction projects will be reviewed for approval by the Base Master 
Planner and the Fort Stewart Directorate of Public Works during the planning 
stages, These land use controls will remain in effect after transfer of DoD 
ownership by restrictions imposed through deed recordation. 

Existing natural and man-made barriers will provide long-term reliability and 
effectiveness in preventing unauthorized access. The existing access· gates at 
landfill access points are closed and locked during non-operational hours. 
Since the installation of the gate at Wilson Avenue, FSGA has observed a 
marked decrease in activity (i.e., vehicular traffic) at this site. Taylors 
Creek provides a natural barrier along the northern boundary of the site. 

Additionally, the proposed well abandonment and groundwater use restrictions 
will provide an effective method for preventing the use of groundwater as 
drinking water or for irrigation at the site. The surficial aquifer is not 
an adequate source of drinking water at Fort Stewart and is not used. The 
BMP will be modified to officially restrict use, further avoiding use of the 
surficial groundwater at the site . 

An annual O&M program will be administered to replace or repair warning 
signs, which may deteriorate over time. Implementation of the O&M Plan will 
ensure the effectiveness of this program. The O&M program for this CAP will 
involve inspection as well as potentially replacing or repairing warning 
signs. 

Providing institutional controls over the short term will be a very effective 
means of minimizing or el-iminating human exposure to buried waste within the 
boundaries of FST-01. Posting of warning signs together with existing access 
restrictions will be most effective over the short term. There is no current 
risk, and the site is not being used, so access is already limited. 

Imp1ementability. Very few factors limit implementability of the 
institutional controls under evaluation. On-site personnel or contractors 
can readily perform posting of signs. Suitable barriers already exist that 
restrict unauthorized access to the site. O&M inspections require few 
resources with respect to inspection personnel and materials for repair. 
Establishment of an adequate combination of land use management tools will 
require additional time and effort for development, preparation, and 
processing of necessary paperwork. However, the time and resources are 
available to administer and acquire necessary land use controls; the property 
is not expected to be sold or leased in the near future. Administrative 
provisions already exist to facilitate incorporation of land use controls 
into ·the BMP and to facilitate deed recordation. 

Cost. The estimated total life-cycle 'cost of installation of warning signs, 
well abandonment, administrative activities associated with acquisition of 
legal controls, O&M activities, and management and oversight is $44,843. 
Alternative 2, which would provide the same land use controis as Alternative 
l but would'also include installation of fencing, was significantly more 
expensive ($126;679) than the selected alternative. 

-12-
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GA EPD has prepared a notification which explicitly describes the FRA 
selected for FST-01, and per Fort Stewart's Hazardous Waste Permit HW-
045(S&T) the public will be afforded to review the notification and/or the 
entire Corrective Action Plan for a period of thirty days. At the conclusion 
of the review period, GA EPD will either grant final approval of the selected 
FRA or revise their tentative approval based on review and comments received 
by the public. It is anticipated that this review period will occur in 
August 2000 and final approval from GA EPD will be provided to the 
Installation in early September 2000. 

DECLARATION 
The selected Final Remedial Action are protective of human health and the 
environment, attains Federal and State requirements that are applicable or 
relevant and appropriate to the FRA, and will be cost-effective. 

Due to the fact that the selected course of action was presented in the CAP 
and approved by GA EPD, the five-year review will not apply to the proposed 
FRA. 

This decision document was developed by the Directorate of Public Works at 
Fort Stewart, with support from the U.S. Army Corps of Engineers and Science 
Applications International Corporation. 

::,-. 
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Table 1. Summary of Site-Related Contaminants . 

Maximum Concentration Maximum Concentration 

Surface I Subsurface I 
Groundwater I Surface 

Analyte Soil Soil Sediment Water 

Volatile Organic Compounds 

f.ig/kg f.ig/L 
1,1 ,2,2-Tetrachloroethan 0.69 
e 
1, 1-0ichloroethane 0.56 
1,2-0ichloropropane 0.24 
1,2-cis-Oichloroethene 21 
1,2-trans-Oichloroethen 1.6 
e 
2-Butanone 14.1 14.5 ' 8.6 
Acetone 44,100 638 297 1,140 
Benzene 2.5 
Chlorobenzene 9.8 
Chloroform 22 
Ethylbenzene 26.9 
Methylene chloride 52.2 2.8 
Styrene 0.67 0.29 
Tetrachloroethene 0.36 
Toluene 59.4 6.1 17.8 

-:. ·. ·:;.: Trichloroethene 5.4 
;,'):.,;,·· 

I 
Xylenes, total 212 

Semivolatile Organic Compounds 
f.ig/kg f.ig/L 

1,2,4,Trichlorobenzene 3.2 2.4 3.4 
4-Methylphenol ·- · 1.1 
Bis(2-ethylhexyl)phthalat 61.4 
e 
Oiethyl phthalate 5.2 0.86 
Pyrene 2.5 

-

0.1 
Radionuc/ides 

pCilg pCi/L 
Radium 226 J T 1.63 
Radium 228 I 1.29 6.9 J 3.97 

Pesticides 
mglkg mg!L 

4,4'-000 3.8 
Dieldrin 0.025 
Heptachlor 0.39 

Metals 

' mglkg mg/L 
Barium. -;.;·· 134 
Cadmium 0;59 
Chromium 3.5 11.6 
lr on 22,000 
Le ad 6 18.4 
M ercury • 0.02 
Se lenium 0.69 
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Table'2. Contaminant Screening of Groundwater Results to Action Levels 

' Human Human 
:Freq, of Minimum Maximum Health Health 

Analyte Detection Detected Detected Criterion COPC Justification 

I I Metals (pgA.) I 
Barium I 21/21 20.9 134 260 No Max Detect < Risk Criteria 
Cadmium I 2/21 0.25 0.59 1.8 No Max Detect < Risk Criteria 
Chromium I 7/21 0.71 11.6 10.9 Yes Max Detect> Risk Criteria 
Iron ' 21/21 76.5 22,000 1,100 Yes Max Detect > Risk Criteria 
lead 17/21 0.12 18.4 15 Yes Max Detect > Risk Criteria 

I Radionuc/ides (pCIIL) I 
JRadium 226 L 10/21 I 0.501 I 1.63 I 0.161 I Yes Max Detect > Risk Criteria 
!Radium 228 I 21/21 I 1.33 I 6.9 I 0.192 I Yes Max Detect > Risk Criteria 

J Pesticides(pg!L) J 
Delta-BHC 1/21 I 0.04 0.04 L ND L No JWeight of Evidence • 

!Dieldrin I 1/21 I 0.025 L 0.025 I 0.0042 I No JWeight of Evidence • 

l Semivolatife J Compounds (pgA.) 
4-Methylphenol 1/21 1. 1 1.1 18 No Max Detect < Risk Criteria 
Bis(2- 1 8/21 0.53 61.4 4.8 Yes Max Detect> Risk Criteria 
ethylhexyl)phthalate 
Diethyl phthalate 6/21 0.56 5.2 2,900 No Max Detect < Risk Criteria 

J Volatile Compounds . J 
(pg/L) 

1 '1 ,2,2- 1/50 0.69 0.69 0.052 No Weight of Evidence 
Tetrachloroethane 
1, 1-Dichloroethane 1/50 0.56 0.56 81 No Max Detect< Risk Criteria 
1,2- 1/50 0.24 0.24 0.16 No Weight of Evidence 
Dichloropropane 
1 ,2-cis- 9/46 0.4 21 6.1 Yes Max Detect > Risk Criteria 
Dichloroethene --
1,2-trans- 1/46 1.6 1.6 12 No Max Detect< Risk Criteria 
Dichloroethene 
2-Butanone 1/50 8.6 8.6 190 No Max Detect < Risk Criteria 
Acetone 11/32 15.1 1,140 370 Yes Max Detect > Risk Criteria 
Benzene 3/50 0.23 2.5 0.36 Yes Max Detect > Risk Criteria 
Chlorobenzene '1/50 ' 9.8 9.8 3.9 No Weight of Evidence· 
Chloroform 2150 0.51 22 0.15 No Weight of Evidence 
Ethylbenzene 13/50 0.22 26.9 130 No Max Detect < Risk Criteria 

Styrene 1/50 0.29 0.29 160 No Max Detect < Risk Criteria 

Tetrachloroethane 1/50 0.36 0.36 1.1 No Max Detect < Risk Criteria 
Toluene 11/50 0.27 17.8 75 No Max Detect < Risk Criteria 
Trichloroethane 3/50 0.35 5.4 1.6 Yes Max Detect > Risk Criteria 

Xylenes, total 16/50 0.43 212 1,200 No Max Detect c; Risk Criteria 
• Lead actwn level of 15 mg!L IS based on a blood lead concentratiOn of 10 mgldL. 
hrusk-based concentrations for radionuclides have been calculated for use at U.S. Department of Energy facilities (DOE/ORO 
1998). 

CWeight·of-evidence analysis indicated this ~onstituent was detected infrequently (frequency of detection ofS percent or less). 
ND =No data available. · :. 

:..v:.-
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Table 3. Remedial Levels for Groundwater and Soil 

Groundwater Maximum Target Remedial Maximum ] 
Remedial Groundwater Groundwater Level Soil 
Level MCL Co'ri'centration Concentration Soils Concentration i 

Chemical (J.tg/L) (J.tg/L) (J.tg/L) (mg/kg) (mg/kg) 1 

Benzene 5 2.5 NA NA NA 
Bis(2-ethylhexyl)phthalate 6 61.4 NA NA NA 
1-J!ethylerl_e chloride NA NA 5 3.3 13.7 
NA = Not applicable. 

Table 4. Location of Exceedances above Remedial Levels 

Groundwater Soil 
Concentration Concentration 

above above 
Remedial Level Remedial Level 

Chemical (J.tg/L) Location•. (mg/kg) 
Bis(2-ethylhexyl)phthalate 61 SC-M9 NA 

7.8 NMW-2A NA 

Methylene chloride NA NA 9.2 
NA NA 13.7 
NA NA 3.9 -

Note: ExceedancesOfacetone in surface soil were at orlly SC>MI9;-WhiCh was not impacted by SWMU 1. 
"GroWldwater locations are presented on Figure 5-5· of the Revised Final Phase II RFI Report (SAIC 1999). 
'Surface soi11ocations are presented on Figure 5-1 of the Revised Final Phase II RFI Report (SAIC 1999). 
NA = Not applicaf:>le. 
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Corrective Action 
Alternative 1: Institutional 
Controls: BMP, Deed 
Recordation, Zoning Controls, 

· Maintenance of Existing Physical 
Barriers, Well Abandonment, 
Post-mounted Warning Signs, 
Implementation of O&M Plan 
Alternative 2: Institutional 
Controls: BMP, Deed 
Recordation, Zoning Controls, 
Well Abandonment, Partial Wood 
Fence Barrier, Maintenance of 
Existing Physical Barriers, Post-
mounted and Fence-mounted 
Warning Signs, Implementation 
of O&M Plan 

- --·- -·- ------
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Table 5. Corrective Action Alternatives 

Description ,, Protection of Human Health 
This action would require legal Protection of human health would be 
and local land use controls and primarily dependent upon enforcement of 
signage to enforce restrictions on compliance with land use controls. Existing 
land and groundwater usage. physical barriers (access gate and creek) 
This alternative would also provide effective restrictions on human 
include abandonment of eight access to the site to further discourage any 
groundwater monitoring wells. unauthorized excavation activities. 
This action would require legal In addition to the protection provided by 
and local land use controls and Alternative 1, human access would be 
signage to enforce restrictions on further restricted by fencing along the 
land and groundwater usage. eastern and southeastern boundaries of 
Physical barriers to be installed the site. The fencing would be slightly more 
would Include a 3,500-linear-foot, effective than signs alone in deterring or 
pretreated wood fence along the discouraging unauthorized excavation 
eastern boundary curving activities, but even fencing would not totally 
westward to SC-M18. This prevent someone from gaining access to 
alternative would also include the site. 
abandonment of 
eight groundwater monitoring -·~·· .. .. 

wells. 
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Cost Comments 
$44,843 Least expensive providing 

sufficient level of protection. 

$126,679 Significantly more 
expensive with only slight 
increase in level of 
protection compared to 
Alternative 1. 

----~- ........... -· 
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AFZP-DEV (200-1a) 9 May 00 

MEMORANDUM FROM DPW, FORT STEWART, GEORGIA 31314 

MEMORANDUM FOR FORSCOM, DCSPIM, ATTN: Stephanie Sigler 

SUBJECT: Decision Document for Final Remedial Action at the Post South 
Central Landfill (FST-01), Fort Stewart, Georgia 

1. The attached decision document is provided for your use and convenience in 
documenting the distribution of fiscal year 00 funding for the Final Remedial 
Action (FRA) at FST-01, the Post South Central Landfill. 

2. Mr. Joe King at the Army Environmental Center has received a copy of this 
decision document for review and approval. 

3. POC for this memorandum is Ms. Melanie Little or Ms. Tressa Rutland, DPW 
Environmental Branch, at (405) 364-8461 or (912) 767-7919,. respectively. 

Enclosure 

Sincerely, 

Gregory V. Stanley 
Colonel, u.s., Army 
Director, Public Works 



DECISION DOCUMENT FOR FINAL REMEDIAL ACTION AT THE 
POST SOUTH CENTRAL LANDFILL (FST-01) 

FORT STEWART, GEORGIA 

PURPOSE OF THE FINAL REMEDIAL ACTION 

This ~ecision document describes the selected Final Remedial Action (FRA) for 
the Pbst South Central Landfill (FST-01) at Fort Stewart, Georgia. 

FST-011, which is located approximately 0. 75 mile northwest of the Fort Stewart 
main cantonment area, has been used for solid waste dispo-sal since the 1940s. 
Disposal practices at the landfill have ranged from burn-pit to trench-and

fill operations. During the Phase I RFI conducted in 1997, the old, inactive 
portion of 
FST-01 was discovered east of the active landfill. The old, inactive portion 
of the landfill is heavily forested and estimated to encompass approximately 
143 acres. 

The active, permitted landfill operations are being constructed on the clay 
cap o.f the former trench-and-fill portion of the landfill. The active, 
perm.i;tted landfill is comprised of two cells: the eastern cell covers 
approXimately 35 acres, while the western cell, which is closed, covers about 
30 aores. The active landfill is operated under Permit No. 089-010 D (SL), 
issued by the state of Georgia in 1982. The nonputrescible landfill is 
operated under Permit No. 089-020 D (L), issued by the state of Georgia in 
1982. Since 1983, the Post South Central Landfill has been operated under the 
provisions of the Design and Operation Plan as an area fill. landfill with 
appropriate groundwater monitoring. As a permitted facility, the Post South 

~-- Central Landfill must meet closure and post-closure requirements in accordance 
with the requirements of 40 CFR 258.60 and Chapter 391-3-4, Rules of the GA 
EPD. 

Active Landfill 

From 1960 to 1970, the active landfill's eastern cell operated as a garbage, 
paper waste, and construction debris landfill. Other waste disposed of 
included sludge from wash racks, sludge from industrial and sanitary 
wastewater treatment plants, waste air filters from the paint booth in the 
Directora-te of Logistics Allied Trades Shop, grease from mess halls, 
autoclaved infectious wastes bagg€d in special containers, and ash from the 
energy plant.· Operational practices have prohibited the disposal of ordnance 
at the landfill; however, some explosive ordnance has been discovered during 
routine operations. Upon such discoveries, the subject explosive ordnance has 
been removed and properly disposed of by FSMR. From 1970 to 1982, trench-and
fill operations were used in the active Post South Central Landfill's eastern 
cell. The trench-and-fill operation has moved from east to west, with 
previously filled land being restored to forest. 

Beginning in the spring of .'·1982, tumulus refuse disposal operations began, 
representing the present-day disposal practices at the landfill. These 
operations have been performed over the western portion of the trench-and-fill 
area of the landfill. The active portion of the Post South Central Landfill 
is comprised of two cells that are constructed on.the clay cap of the former 
trench-and-fill landfill. The eastern cell covers approximately 35 acres and 
the western cell about 30 acres. Wastes disposed of at the active landfill 
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include dry, construction-type waste; putrescible garbage; and properly 
packaged asbestos. 

The northwest portion ofi the Post South Central Landfill was previously a 
bor.row pit for the site 'and is presently being used for disposal of 
demolition/construction ~ebris {nonputrescible waste) . 

; 

Based upon the results rbported in the Revised Final Phase II RFI Report {SAIC 
1999) for the active por~ion of FST-01, a few constituents present in the 
groundwater were detecteh above· maximum contaminant levels {MCLs) [i.e., 
bis{2-ethylhexyl)phthalate at SC-M9 and NMW-2A]. In accordance with the GA 
EPD-approved recommendation for corrective action, these constituents will 
continue to be monitored through the Groundwater Monitoring Plan {GMP), 
approved by the GA EPD Land Protection Division. Corrective action to reduce 
the identified concentrations of bis{2-ethylhexyl)phthalate in these two wells 
is not required. The GMP will allow continued evaluation of potential 
contaminant migration of the groundwater and surface water and will identify 
if any contaminant levels become elevated and/or any trends develop in 
contaminant distribution' across the active portion of the landfill. In 
addition, the present operational and design procedures are structured to 
prevent off-site migration of contaminants from the active landfills. All 
analytical data will continue to be submitted to the GA EPD Land Protection 
Division. The implementa:tion of the GMP for the Active Landfills is funded 
with OMA dollars, as part of the Installation's compliance monitoring program. 

Old, Inactive Landfill 

During the Phase I RFI, it was discovered that an older portion·of the 
landfill existed east of the active landfill and continued to Georgia State 
Route 144/119. The old, inactive landfill is estimated to encompass 
approximately 80 acres. Aerial photographs dated 1947 and 1957 indicate 
disposal was occurring at the old, inactive landfill during that period. A 
1966 aerial photograph shows approximately two-thirds of the old landfill 
immediately west of Georgia State Route 144/119 with successional vegetation, 
indicating that by that time the landfill was no longer being used. Disposal 
,at the current, active Post South Central Landfill site and compl.ete 
vegetative cover of the old, inactive landfill area are evident in a 1975 
aerial photograph; these conditions continue today. Additional prominent site 
features associated with the old, inactive portion of the landfill include a 
fenced cemetery, a dumpster maintenance area, and a drainag<> ditch to drain 
the low area around a dumpster maintenance area. The dumpster maintenance 
area is located on the south side of the FST-01 access road, approximately 
600 feet from the Wilson Avenue entrance gate. Dumpsters are stored and 
refurbished at the facility. A drainage ditch, which begins southwest of the 
dumpster cleaning area, circles the area, and ultimately discharges to the 
marshy area along Taylors Creek, was dug to drain the low area around the 
dumpster cleaning area so that the area could be built. 

The old, inactive landfill.r~ceived all waste generated at Fort Stewart during 
its operation. According ta· previous operators, this waste included materials 
similar to those currently received at the active landfill in addition to 
sludges from the sewage treatment plant, scrap metal, demolition/construction 
debris, sanitary/municipal waste, and drummed waste from the tear gas training 
facility. According to information provided by former landfill employees, 
operational practices at the old, inactive landfill involved excavation of a 
large pit to below the water table; stockpiling of the excavated soil; 
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disposal and compaction of the solid waste;· and covering with the stockpiled, 
excavated soil. In addition, intermittent burning in the large pits was used 
to reduce the volume of the disposed waste.' Again, former employees have 
stated that this operational practice was discontinued because it was reducing 
air quality and there was concern regarding: live rounds discharging during the 
burning. The disposal areas were covered with local soil that had been 
removed during excavation of the pits and t~e surrounding area. Some areas of 
the old, inactive landfill were planted with pines, whereas other areas were 
allowed to revegetate naturally with succestional species. 

Based on the findings presented in the Revired Final Phase II RFI Report dated 
March 1999 (SAIC 1999), a "no further action required" status was assigned to 
the old, inactive portion of FST-01 for investigative purposes. As 
recommended by the Phase II RFI Report and as agreed to with GA EPD, a 
Corrective Action Plan (CAP) was recommended for FST-01 because buried waste 
will remain in place. The CAP is necessary to control intrusive a~tivities at 
this site and to be protective of the health of humans potentially coming in 
contact with the buried waste and to prevent the use of groundwater as a 
drinking water source. 

Nature and Extent of Contamination 

Results of chemical analyses performed during the Phase I and Phase II RFis 
indicate that soils, groundwater, sediment, and surface waters contain organic 
and metal contaminants at concentrations greater than their reference background 
concentrations. 

The reference background criteria for the Post South Central Landfill have 
been developed based on data from background samples collected across Fort 
Stewart for Solid Waste Management Units (SWMUs) under Phase I and/or Phase II 
RFis. In general, reference background samples were collected in each medium 
at locations upgr~dient or upstream of each site so as to be representative of 
naturally occurring conditions at SWMUs under investigation .. 

EPA Region IV methodology (EPA 1996) was used as guidance for the development 
of the background data set for screening metals data. In cases in which enough 
samples (e.g., 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 1996) . Given 
that fewer than 20 background samples were -coll.ected for Fort Stewart, the 
latter method was ·used for calculating reference background ~oncentrations. 

The reference background concentrations for surface soil, subsurface soil, 
groundwater, surface water, and s-ediment 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 refer-ence 
mean background concentrati"on . •.. 
Inorganics were consider-ed site-related contaminants (SRCs) if ·their 
concentra-tions were abov-e· the reference background concentrations. Organics 
were considered SRCs if they wer-e simply de-tected because organic constituents 

· '·? are considered anthropomorphic in nature. 

Appendix G of the Revised Final Phase II RFI Report (SAIC 1999) presented the 
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~ .· summary of background data as well as the two-times-mean background 

concentrations. Given the limited background data, the mean copcentration for 
soils in the eastern United States is also presented for comparative purposes. 

,;..<:·<· 
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Because of the limited number of background samples, the screeping value for 
background may be heavily skewed as a result of an outlier in tpe sampling 
data. 

Isolated low levels of organic contamination (VOCs, SVOCs, and pesticides) and 
metals are present in soil; however, no clear distribution or trends of 
contaminants are evident. Acetone, methylene chloride, toluene and 
1,2,4-trichlorobenzene were detected in surface soil. 4,4 1 -DDD~ 4,4'-DDE, and 
4,4'-DDT were detected in two surface soil samples, SC-M13 and SC-M18. 
1,2,4-Trichlorobenzene, pyrene, 2-butanone, acetone, methylene Chloride, 
styrene, and toluene were detected in subsurface soil. 

Selenium was detected in surface soil above the reference surface soil 
background concentration in a single soil sample. Selenium concentrations in 
surface soil were not above the FSMR reference background concentrations for 
subsurface soil. 

Low levels of VOCs, SVOCs, metals, and Radium 226/228 are present in the 
surficial aquifer; however, no clear distribution or trends of ~ontaminants 
are evident. Trichloroethene was detected in a single groundwater sample 
(direct-push sample GP-7) above its respective MCL. Bis(2-ethylhexyl)phthalate 

was detected in groundwater above its MCL (6 ~g/L) at two locations (NMW-2A 
and SC-M9) at concentrations of 7.8 ~g/L and 61.4 ~g/L, respectively. Metals 
were detected in groundwater, with only one containing a concentration above 
the MCL. Lead was detected at 18.4 ~g/L at monitoring 11ell SC-M17 (action 
level 15 ~g/L). However, the filtered lead concentration at SC-M17 was 
nondetect, indicating that the lead may be associated with colloid 
particulates in the groundwater. Barium, cadmium, chromium, iron, and lead 
were detected above the FSMR reference background concentrations. Low levels 
of Radium 226/228 'were detected in the groundwater. The combined Radium 
226/228 concentrations exceeded the MCL at two locati.ons (SC-MS and SC-M19) . 
The groundwater field sampling data (dissolved oxygen, oxidation-reduction 
potential, pH) do not indicate that leachate is impacting the groundwater. 

Low levels of organics, metals, and Radium 226/228 were detected in sediment 
and surface water. Chromium, lead, mercury, and Radium 228 were detected in 
sediment above site-specific background criteria. Two VOCs (acetone and 2-
butanone) were detected in one sediment sample, and one SVOC (1,2,4-
trichlorobenzene)·was detected in two sediment samples. Diethyl phthalate and 
pyrene were detected in surface water. Radium 228 was detected in surface 
water above the site-specific background criterion. A tabular summary of SRCs 
for the Post South Central Landfill (FST-01) is presented in Table 1 below: 

Table 1. Summary of Site-related Contaminants 
.. 

;:.Maximum Concentration Maximum Concentration 

Surface I Subsurface l 
Groundwater_! 

Surface 
Analyte Soil Soil Sediment Water 

Volatile Organic Compounds 
nlkK niL 

I, I ,2 2-Tetrachloroethane I I 0.69 I 
I, 1-Dichloroethane I I 0.56 I 
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1,2-Dichloropropane 0.24 
I ,2-cis-Dichloroethene 21 
l ,2-trans-Dichloroethene 1.6 
2-Butanone 14.1 14.5 8.6 
Acetone 44,100 638 297 1,140 
Benzene 2.5 
Chlorobenzene 9.8 
Chloroform 22 
Ethylbenzene 26.9 
Methylene chloride 52.2 2.8 
Styrene 0.67 0.29 
Tetrachloroethene 0.36 
Toluene 59.4 6.1 17.8 
Trichloroethene 5.4 
Xylenes, total 212 

Semivolati/e Orl{anic Compounds 
J«lkK .14;/L 

I ,2, 4, Trichlorobenzene 3.2 2.4 3.4 
4-Methylphenol 1.1 
i3is(2-ethxlhexyl)phthalate 61.4 
Diethyl phthalate 5.2 0.86 
Pvrene 2.5 0.1 

Radionuclides 
pCiiK pCi!L 

Radium226 I 1.63 
Radium 228 I 1 1.29 6.9 3.97 

Pesticides 
111KikK 111KIL 

4,4'-DDD 3.8 
Dieldrin 0.025 
Heptachlor 0.39 

Metals 
mKikK mg!L 

Barium 134 
Cadmium 0.59 
Chromium 3.5 11.6 
Iron 22,000 
Lead 6 18.4 
Mercury 0.02 
Selenium 0.69 

Contaminant Fate and Transport. 

Contaminant fate and transport analysis provided an assessment of the 
potential migration pathways and transport mechanisms affecting the chemicals 
at the sites. In particuia'i::·, the leachability of contaminants from soil to 
groundwater and their natural attenuation in groundwater were evaluated. 

Acetone and methylene chloride in the soil at the Post South Central Landfill 
exceeded EPA Generic Soil Screening Levels (GSSLs) . These constituents may 
leach into groundwater at concentrations that exceed groundwater standards 
(i.e., concentrations that exceed the MCL or, in the ~bsence of an MCL, the 



risk-based concentration (RBC) for drinking water] . The concentration of 
acetone exceeded the GSSL in only one out of nine detections in soil. This 
soil sample, SC-Ml6, was located outside of the boundary of the landfill or 
the area affected by the landfill operations. Therefore, the acetone present 
in this sample is not associated with the landfill operations. Acetone is not 
considered a contaminant migration contaminant of 
potential concern (COPC) . Acetone was ·detected in groundwater above its RBC 
as established by EPA Region III and was considered to be a human health COPC 
in groundwater. 

All of the detected methylene chloride concentrations (seven out of 25 soil 
samples) exceeded the GSSL. One of the detections of methylene chloride 
(SC-MlS) was located outside the boundary of the landfill or the area affected 
by the landfill operations. The maximum concentration of methylene chloride 
(52.2 Jlg/kg) was detected at SC-Ml5. Methylene chloride was t:he only 
contaminant migration COPC in soil around the old, inactive portion of the 
landfill. Methylene chloride was not detected in groundwater. 

Selenium exceeded its reference background criterion in soil; however, it did 
not exceed its GSSL based on leaching to groundwater; therefore, selenium was 
not considered a contaminant migration COPC. 

Chromium, lead, and Radium 226/228 exceeded their respective RBCs/MCLs in 
groundwater. The one elevated concentration of lead may be due to colloid 
particulates in the groundwater. Off-site migration of chromium, lead, and 
Radium 226/228 will be limited, however, because of their high retardation 
factors. 

Bis(2-ethylhexyl)phthalate and trichloroethene exceeded their MCLs but were 
not found in soils. Therefore, bis(2-ethylhexyl)phthalate and trichloroethene 
were not screened as contaminant migration COPCs in soils. Maximum 
groundwater concentrations of bis(2-ethylhexyl)phthalate and trichloroethene 
were detected at 6·1. 4 Jlg/L (MCL 6 Jlg/L) and 5. 4 Jlg/L (MCL 5 Jlg/L) , 
respectively. These two concentrations above MCLs represent only a single. 
detection out of 51 groundwater samples (23 direct-push, two vertical-profile, 
and 22 groundwater monitoring wells). Bis(2-ethylhexyl)phthalate and 
trichloroethene were detected in the groundwater only and not in soils, 
indicating that these contaminants may have leached in the past or are 
potentially leaching directly from a very confined or small point source: 
Off-site migration of these organic contaminants will be limited due to 
retardation and degradation through various processes as well as the. slow 
movement of groundwater (12.8 feet/year). At the velocity of 12.8 feet/year," 
site groundwater will take 94 years to reach Taylors Creek. In reality, 
contaminants will move slower than groundwater due to retardation, and the 
organic contaminants will gradually decay in nature. 

Preliminary Risk Evaluation 

Human Health Prelimina:y Risk Evaluation 

The human health preliminar~··risk evaluation included a Step 1 risk evaluation 
to determine potential human health risks associated with the contaminants. 
Human health COPCs have been identified 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. Based on the results of the screening 



and the weight-of-evidence analysis, potential human health COPCs have been 
identified for groundwater. There are no human health COPes for surface soil, 
subsurface soil, surface water, or sediment. 

The initial human health COPCs for groundwater were identified because they 
present a potential threat to human health as a result of use of groundwater 
as a source of drinking water. The initial human health COPes for groundwater 
are iron, acetone, benzene, chromium, lead, Radium 226, Radium 228, bis(2-
ethylhexyl)phthalate, 1,2-cis-dichloroethene, and trichloroethene. Iron, 
Radium 226, and Radium 228 are not hazardous constituents as defined by 
Section I.E of FSMR' s Hazardous l'laste Facility Permit #HW-045 (S&T) and are 
not subject to the corrective action requirements under the terms and 
conditions of the permit or under the Georgia Hazardous Waste Management Act, 
O.C.G.A §12-8-60, et seq., as amended, and the Rules for Hazardous Waste 
Management, Chapter 39.1-3 -ll; promulgated pursuant thereto, as amended. 
Therefore, iron, Radium 226, and Radium 228 were eliminated as human health 
COPCs in groundwater at FST-01. 

A baseline human health risk assessment (BHHRA) (see Section 2 .10) was 
performed to quantitatively assess the risks associated with exposure to human 
health COPes in groundwater. In addition, the baseline risk assessment 
evaluated the risks associated with the leaching of.the contaminant migration 
COPC (methylene chloride) to groundwater underlying the site and migrating 
off-site via groundwater. A tabular summary of contaminant screening of 
groundwater results to action levels is presented in Table 2. 

Ecological Preliminary Risk Evaluation 

The Phase II RFI performed an ecological preliminary risk evaluation (EPRE) 
for potential terrestrial and aquatic receptors at the site. The EPRE for the 
Post south Central Landfill identified ecological COPCs in groundwater based 
on a comparison of their niaximum site concentrations to EPA Region IV 
ecological screening values (ESVs) . No ecological COPes were identified in 
surface water or sediment. Preliminary risk calculations for id.entified 
ecological COPes ·in surface soil (selenium and DDT) and groundwater [barium, 
iron, lead, bis(2-ethylhexyl)phthalate, and total xylenes) were based on a 
comparison of detected concentrations to toxicity reference values (TRVs) for 
surrogate species representing ecological receptors. Uncertainty analysis of 
the ecological COPes in surface soil and groundwater resulted in their being 
eliminated as ecological COPCs. The uncertainty analysis is summarized below. 

Selenium and the pesticide DDT and its metabolites were detected in surface 
soil at the Post South Central Landfill at concentrations that exceeded both 
reference background criteria and the TRVs for terrestrial receptors. 
Selenium was detected in only one of eight surface. soil samples at FST-01 at 
only slightly above its background concentration (0.69 mg/kg versus 0.63 
mg/kg). 
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Table 2. Contaminant Screening of Groundwater Results to Action Levels 

Human Human 
Freq. of Minimum Maximum Health Health 

Analyte Detection Detected Detected Criterion COPC Justification 

Metals {pg/L 
Barium 21/21 20.9 134 260 No Max Detect < Risk Criteria 
Cadmium 2/21 0.25 0.59 1.8 No Max Detect <Risk Criteria 
Chromium 7/21 0.71 11.6 10.9 Yes Max Detect> Risk Criteria 
Iron 21121 76.5 22,000 1,100 Yes Max Detect> Risk Criteria 
Lead 17/21 0.12 18.4 15 ° Yes Max Detect > Risk Criteria 

Radionuclides (pCi/L)_ · 
Radium226 I 10/21 I 0.501 I 1.63 I 0.161 • I Yes Max Detect > Risk Criteria 
Radium 228 I 21121 I 1.33 I 6.9 I 0.192• I Yes /Max Detect> Risk Criteria 

Pesticides ( JlffiL) 
Delta-BHC 1121 0.04 O.o4 I ND No !Weight of Evidence' 
Dieldrin I 1/21 0.025 0.025 o.oo42 I No /Weioht of Evidence' 

Semivolati/e Compounds (pg/L) 
4-Methylphenol 1121 1.1 1.1 18 No Max Detect< Risk Criteria 
Bis(2-ethylbexyl)phthalate 8121 0.53 61.4 4.8 Yes Max Detect> Risk Criteria 
Diethyl Jlhthalate 6/21 0.56 5.2 2,900 No Max Detect < Risk Criteria 

Volatile Compounds ( Jiff/L) 
I, I ,2,2-Tetrachloroethane 1150 0.69 0.69 0.052 No Weight of Evidence' 
I, 1-Dichloroethane 1150 0.56 0.56 81 No Max Detect < Risk Criteria 
1,2-Dichloropropane 1150 0.24 0.24 0.16 No Weight of Evidence' 
1,2-cis-Dichloroethene 9/46 0.4 21 6.1 Yes Max Detect> Risk Criteria 
1,2-trans-Dichloroethene 1146 1.6 1.6 12 No Max Detect< Risk Criteria 
2-Butanone 1150 8.6 8.6 190 No Max Detect < Risk Criteria 
Acetone 1!132 15.1 1,140 370 Yes Max Detect> Risk Criteria 
Benzene 3/50" 0.23 2.5 0.36 Yes Max Detect > Risk Criteria 
Chlorobenzene 1150 9.8 9.8 3.9 No Weight of Evidence ' 
Chloroform 2150 0.51 22 0.15 No Weight of Evidence' 
Ethylbenzene 13/50 0.22 26.9 130 No Max Detect < Risk Criteria: 
S_tyrene 1150 0.29 0.29 160 No Max Detect < Risk Criteria 
Tetrachloroethene 1150 0.36 0.36 1.1 No Max Detect< Risk Criteria 
Toluene 11150 0.27 17.8 . 75 No Max Detect < Risk Criteria 
Trichloroethene 3/50 0.35 5.4 1.6 Yes Max Detect > Risk Criteria 
Xylenes, total 16/50 0.43 212 1,200 No Max Detect< Risk Criteria 
' Lead action level of 15 mg/L 1s based on a blood lead concentration of 10 mg/dL. 
'Risk-based concentrations for radionuclides have been calculated for use at U.S. Department of Energy facilities (DOE/ORO 1998). 
'Weight-of-evidence analysis indicated this constituent was detected infrequently (frequency of detection of 5 percent or less). 
ND =No data available. 

Selenium was not detected in the other seven soil samples. Therefore, selenium 
is not considered an ecological· cope in surface soil at SWMU 1. DDT and its 
metabolites in surface soil .. at SWMU 1 are ecological COPCs for birds with 
small home ranges ingestini::soil-dwelling invertebrates. DDT and its 
metabolites are likely to be present in surface soil in most areas of Georgia 
and the southeast due to the past widespread use of DDT as an insecticide. 
Assuming the effects of DDT, DDE, and DDD are additive, the combined exposure 
at each of the two sampling locations at which these constituents were 
detected does not exceed the lowest-observed-adverse-effect level (LOAEL) 
dose. The fact that maximum estimated doses lie between the no-observed.-
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adverse-effect level and the LOAEL suggests that the pesticides and their 
metabolites are not ecological COPCs in surface soil at FST-01. 

Barium, iron, lead, bis(2-ethylhexyl)phthalate, and xylenes (total) are 
present in groundwater at the Post South Central Landfill at concentrations 
that exceed EPA Region IV ESVs for surface water. Bis(2-ethylhexyl)phthalate 
was detected in groundwater at concentrations above background criteria and 
that resulted in estimated exposures exceeding TRVs for terrestrial ecological 
·receptors that ingest fish and other aquatic biota. The ecological COPes in 
groundwater are barium, iron, lead, bis(2-ethylhexyl)phthalate, and xylenes 
for aquatic biota and bis(2-ethylhexyl)phthalate for birds ingesting fish 
exposed to groundwater potentially discharging to surface water. The 
concentrations of these constituents in numerous monitoring wells and direct
push groundwater samples exceeded background criteria and risk-based screening 
or reference values. However, none of these constituents is an ecological 
COPC in surface water and sediment at FST-01. This suggests that dilution, 
degradation, sorption, or other processes are operating to reduce the low 
concentrations in groundwater discharging to Taylors and Mill creeks or that 
groundwater at FST-01 has not yet migrated to the creeks. Groundwater flow 
rates indicate that it takes approximately 94 years for groundwater to reach 
Mill and Taylors creeks. Therefore, groundwater constituents are not 
ecological COPCs at the present time because they have not been indicated as 
ecological COPCs in surface water and sediment. The groundwater constituents 
are not likely to be ecological COPes in the future because of their low 
concentrations and associated small hazard quotients (HQs) and the continued 
natural attenuation processes occurring in the subsurface soil (e.g., 
dilution, degradation, absorption) . 

In summary, the Phase II RFI (SAIC 1999) concluded that there is no present 
ecological risk at FST-01 and that the site is unlikely to pose an ecological 
risk in the future. 

Baseline Human 'Health Risk Assessment 

A BHHRA was performed to assess groundwater around FST"01. The human health 
COPCs identified in groundwater include acetone, benzene, bis(2-
ethylhexyl)phthalate, 1,2-cis-dich1oroethene, trichloroethene, chromium, and 
lead. Methylene chloride was identified as a contaminant migration COPC based 
on its potential to leach into groundwater, resulting in potential exposure of 
receptors. Although acetone was identified as a contaminant migration COPC, 
it was detected above its GSSL in only SC-M16, which was located in an area 
determined to not be impacted by FST-01; therefore, the potential for acetone 
to leach into groundwater from soil was not evaluated in the BHHRA. Potential 
future groundwater concentrations of methylene chloride were estimated using 
the Seasonal Soil Compartment Model. This concentration was included in the 
risk assessment in addition to the human health COPCs. 

The potential current and future receptors evaluated i•ncluded an on-site and 
off-site worker, a resident (adult and child), and a child playing in Taylors 
Creek, a point of groundwater discharge. The worker and resident were 
evaluated based on a potential drinking water scenario in which drinking water 
is obtained from the surficial aquifer. The Installation worker is the only 
likely receptor population. However, GA EPD guidance states that resident 
populations must be evaluated as both on-site and off-site receptors. 
Groundwater underlying FST-01 flows predominantly in the direction of Taylors 
Creek, where it is likely to discharge to surface waters; therefore, the 
potential risk to a child playing in Taylors Creek was also evaluated. 
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Constituents migrating off-site were modeled to determine groundwater 
concentrations ~t the points of exposure. The model assumed that the maximum 
measured concentration of a constituent was present in groundwater at the 
northern boundafy of the old, inactive landfill. It was assumed that all off
site receptors dome into contact with the groundwater at some point north of 
the site, which ;is the predominant direction of ·groundwater flow. The 
exposure-point ~roundwater concentrations of COPes for the off-site receptors 
were negligiblej therefore, potential risks resulting from exposure of off
site receptors _lould be well below target values. 

Ingestion, dermal absorption, and inhalation were evaluated as the potential 
exposure pathways (i.e., routes of exposure of the constituent to the body). 
The risks associated with carcinogenic hazardous constituents were estimated 
as the probability of an individual developing cancer over a lifetime as a 
result of exposure to the potential carcinogen [i.e., the incremental lifetime 
cancer risk (ILCR)], The ILCRs for the individual carcinogens are summed to 
provide the total ILCR. A total ILCR of less than 1E-6 does not represent a 
significant carcinogenic risk. The risks associated with the systemic el'fects 
of noncarcinogenic toxicity were evaluated by comparing an estimated intake 
(mg/kg/day) to a reference dose (Tables 2-3 and 2-4). This ratio of estimated 
intake over the ~eference dose is termed the HQ. The sum of all of the HQs 
for a given expd,sure route (i.e., oral, inhalation, or dermal) is called the 
hazard index (HI). His less than 1.0 indicate that the sum of exposures to 
all of the constituents present is not likely to result in adverse health 
effects. Lead does not have a reference dose, but it does have a maximum 
acceptable blood-lead concentration of 10 ~g/dL in children, which represents 
the most sensitive receptor population. The blood-lead levels for children 
ages 1 to 7 were estimated to determine if there is an unacceptable risk 
associated with exposure to lead in groundwater. 

Table 3. Remedial Levels for Groundwater and Soil 

Groundwater Maximum Target Maximum 
Remedial Level Groundwater Groundwater Remedial Soil 

MCL Concentration Concentration Level Soils Concentration 
Chemical (ui!IL\ (ua/L) (ue;IL) (mg/kg) (mg/kg) 

Benzene 5 2.5 NA NA NA 
Bi-;(2-ethvlhexvl\ohthalate 6 61.4 NA NA NA 
Methvlene chloride NA NA 5 3.3 13.7 
NA- Not applicable. 

Table 4. Location ofExceedances above Remedial Levels 

Groundwater Soil 
Concentration above Concentration above 

Redtedial Level Remedial Level 
Chemical ~'(ile;IL) L0cation4 (mg!kg) Location' 

Bi-;(2-ethvlhexvl\nhthalate 61 SC-M9 NA NA 
7.8 NMW-2A NA NA 

Methvlene chloride NA NA 9.2 I SC-M!! 
NA NA 13.7 I SC-Ml2 
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I NA NA 3.9 
Note: Exceedances of acetone in surface soil were at only;SC·M19, which was not impacted by S\VMU l. 
'Groundwater locations are presented on Figure 5-5 of the Revised Final Phase II RFI Report (SAIC 1999). 
'Surface soil locations are presented on Figure 5- I ofthe Revised Final Phase II RFI Report (SAIC 1999). 
NA =Not applicable. \ 

; 

SC-Ml4 

Constituents present in groundwaterjat FST-01 do not present a significant 
noncarcinogenic risk to human healtf. The quantitative estimates of 
noncarcinogenic risks were below th ir target values for both on-site 
occupational and residential recept r populations. The carcinogenic risks for 
the occupational receptor populatio was below the target risk value of 1E-6; 
however, the carcinogenic risk for the on-site residential receptors exceeded 
the target value with an ILCR of 8.9E-6. This value includes an ILCR of 3.4E-
6 resulting from exposure to methylene chloride that may leach into 
groundwater. The other risk drivers are benzene (ILCR = 2.5E-6) and bis(2-
ethylhexyl)phthalate (ILCR = 2.1E-6). 

The remedial levels for benzene and bis(2-ethylhexyl)phthalate were based on 
their respective MCLs (5 Mg/L and 6'Mg/L, respectively). The MCL for benzene 
was greater than the maximum detected value of 2.5 ~g/L; therefore, corrective 
action is not required to address tfue presence of benzene in groundwater. 
Groundwater concentrations of bis(2Cethylhexyl)phthalate exceeding the 
remedial level were detected in only those wells (NMW-2A and SC-M9) associated 
with the active landfill; therefore, bis(2-ethylhexyl)phthalate is not 
associated with the old, inactive landfill (Table 3) and is not addressed in 
this Decision Document. 

Y: The remedial soil level for methylene chloride was determined to be 3. 3 mg/kg 
-~;:;_:..· and represents a concentration of the constituent in soil that is not likely 

to leach into groundwater and result iti groundwater concentrations that exceed 
the MCL for methylene chloride (5 ~g/L) . Only four sampling locations 

.indicated methylede chloride above the 3.3 mg/kg remedial level. SC-M11, SC
M12, SC-M14, and SC-M16 had methylene chloride_concentrations of 9.2 mg/kg, 
13.7 mg/kg; 3. 9 mg/kg, ·and 52.2 mg/kg, respectively; SC-Ml6 is not located 
within the boundaries of the FST-01 (Table 4) . 

The exposure scenario for methylene chloride soil contamination leaching to 
groundwater assumes that in the future a residence will be built on-site and 
that the household drinking water will come directly from the surficial 
aquifer. Current planning under the Fort Stewart Base Master Plan (BMP), which 
goes through the year 2020, does not include construction of any facilities on 
the old, inactive portion of the landfill. Methylene chloride degrades 
rapidly in groundwater (its biodegradation half-life in groundwater equals 112 
days); therefore, the methylene chloride potentially leaching to groundwater 
would completely degrade before any structure would be built on the site. In 
addition, methylene chloride was not detected in any of the groundwater 
samples associated with the old, inactive portion of the landfill, including 
those located in the area of the methylene chloride soil contamination (SC
Ml1, .SC-M12, and SC-M14), indicating that natural attenuation of methylene 
chloride may be occurring .. ~··Therefore, given the unlikely possibility of 
exposure of an on-site resident to methylene chloride in the·surficial 
groundwater and the restricted usage through 2020 under the BMP, Fort 
Stewart's ~ecommendation of no further action for methylene chloride in soil, 

··.-.:':~ as presented in the Revised Final Phase II RFI Report, was approved by GA EPD. 
~;.· 

In conclusion, of the two constituents detected in groundWater (benzene and 
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bis(2-ethylhexyl)phthalate], benzene was not detected above its MCL and bis(2-
ethylhexyl)phthalate was detected in monitoring wells fNMW-2A and SC-M9) 
located around the active portion of the landfill, indicating that this 
constituent is associated with the active landfill and'not the old, inactive 

' landfill. The active portion of FST-01 is operated under Permit Nos. 089-010D 
(SL) and 089-020D (L), and bis(2-ethylhexyl)phthalate, :which was detected 
above the MCL at SC-M9 and NMW-2A, will continue to be;monitored through the 
GMP, as approved by the GA EPD Land Protection Divisio*, and corrective action 
to reduce the identified concentrations of bis(2-ethyl~exyl)phthalate in these 
two wells will not be required. The GMP will allow co4tinued evaluation of 
potential contaminant migration of the groundwater andjsurface water and will 
identify any elevation of contaminant levels and/or development of any trends 
in contaminant distribution across the active portion Of the landfill. In 
addition, the present operational and design procedures are structured to 
prevent off-site migration of contaminants from the active landfills. The 
active portion of FST-01 will continue to be monitored in association with the 
approved GMP, and all analytical data will continue to be submitted to the GA 
EPD Land Protection Division. 

Methylene chloride was indicated in soil above its remedial level as a 
contaminant migration COPC at three locations around the.old, inactive portion of 
the landfill; therefore, methylene chloride was iden¢ified as a contaminant 
migration COPC in soil based on the unlikely possibility of exposure to someone 
constructing a residence on the site and drinking · groundwater containing 
methylene chloride. Fort Stewart's recommendation of no further action, as 
presented in the Revised Final Phase II Report, was approved by GA EPD as long as 
restricted use of the groundwater, as currently planned in the BMP, was 
maintained and controlled. 

JUSTIFICATION AND PURPOSE OF CORRECTIVE ACTION 

Purpose 
EPA has established corrective action standards that reflect the major 
technical components that should be included with a selected remedy (EPA 
19BBf. 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 releases so as to reduce or eliminate, to 
the extent practicable, further releases that may pose a threat to human 
health and the environment; (4) comply with any applicable standards for 
management of wastes; and (5) other factors. 

Remedial Response Objectives 
Based on the findings of the site characterization at this site, the primary 
goal and purpose for implementing corrective measures at the old, inactive 
portion of FST-01 is limited.to protection of human health and safety. To 
achieve this goal, two primary remedial response objectives have been 
established for FST-01: {1) to prohibit the ingestion of shallow groundwater 
from the subject site; (2) .;to limit the disturbance of subsurface soils to 
minimize contact with buried waste; and {3) to identify procedures to evaluate 
the subsurface characteristics prior to any construction within the boundary 
of the old, inactive portion of the landfill. Any corrective measures that 
pose a significant threat to human health and safety during implementation 
(e.g., methods that would involve disturbance of subsurface soils) will not be 
evaluated. Implementation of the selected remedial response will achieve the 
best overall results with respect to such factors as long-term reliability and 
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effectiveness, short-term effectiveness, implementability, and cost. 

Conceptual Design and Implementation . 
Based on the level and type of subsurface soil and groundwater contaminat~on, 
a cost-effective corrective action was selected that would adequately protect 
human health. 

Table 5. Corrective Action Alternatives 

Corrective Action Description Protection of Human Health Cost Comments 
tive 1: Institutional 
s: BMP, Deed 

This action would require legal 
and local land use controls and 
signage to enforce restrictions on 
land and groundwater usage .. 
This alternative would also 
include abandonment of eight 
groundwater monitoring wells. 

Protection of human health would be 
primarily dependent upon enforcement of 
compliance with land use controls. 
Existing physical barriers (access gate and 
creek) provide effective restrictions on 
human access to the site to further 
discourage any unauthorized excavation 
activities. 

$44,843 ,Least expensive prov 
sufficient level of 
protection. 1tion, Zoning Controls, 

l3nce of Existing 
I Barriers, Well 
nment, Post-mounted 
~Signs, Implementation 
l Plan 
i ve 2: Institutional This action would require legal 

and local land use controls and 
signage to enforce restrictions on 
land and groundwater usage. 
Physical barriers to be installed 
would include a 3,500-linear-

In addition to the protection provided by 
Alternative I, human access would be 
further restricted by fencing along the 
eastern and southeastern boundaries of the 
site. The fencing would be slightly more 
effective than signs alone in deterring or 
discouraging unauthorized excavation 
activities, but even fencing would not 
totally prevent someone from gaining 
access to the site. 

$126,679 Significantly more 
:expensive with Only 1 

i increase in level of 
·protection compared 
·Alternative I. 

::BMP,Deed 
tion, Zoning Controls, 
andonment, Partial 
~nee Barrier, 
mce of Existing 
Barriers, Post-mounted 
·e,ro~.unted Warning 
<.>.mtation ofO&M 

. foot, pretreated wood fence along 
the eastern boundary curving 
westward to SC-M18. This 
alternative would also include 
abandonment of 

I:. 

eight groundwater monitoring 
wells. 

Based on the technology evaluation performed for the site {see Table 5 above), 
Alternative 1 {see CAP, SAIC 1999) was selected because it will provide a 
sufficient level of protection of human health at a relatively low cost. The 
selected corrective action alternative involves a multi-layered approach to 
restricting human activity within the boundaries of the subject site. The 
selected set of institutional controls comprising this alternative will 
provide a combination of land use restrictions and prohibitions and physical 
barriers. Land use restrictions will be documented and/or enforced through 
deed recordation, BMP, zoning restrictions, and signage. In addition to 
establishment of prohibitions for groundwater use, eight monitoring wells will 

·be abandoned. No additional access barriers will be constructed because 
existing man-made and natural physical barriers, which include site access 
gates, Taylors Creek, existing roads, and natural and man-made drainage 
features, are suitable for restricting human activity. 

Justification of Selection;;~·;. 
Alternative 1 has been selected because it will provide effective protection 
of human health at a relatively low cost. Although the installation of 
fencing would provide an additional degree of protection, Alternative 2 is not 
considered cost effective. The additional protection that the fence would 
provide against inadverten.t access to the site and unauthorized excavation 
below ground would be minimal and would not justify the significantly greater 
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expense of implementing Alternative 2. Additionally, suitable physical 
barriers are already present at the subject site to discourage human activity 
that might result in disturbance of the subsurface (e.g., vehicular traffic, 
hunting). Institutional controls described for Alternative 1 will provide a 
sufficient level of protection for human health and an adequate degree of 
long-term reliability and effectiveness as well as short-term effectiveness. 
The institutional controls under Alternative 1 can be easily and affordably 
implemented. Justification for selection of this corrective action alternative 
is further detailed in the following evaluations of effectiveness, 
implementability, and cost. 

Effectiveness. Warning signs and documented land use restrictions will be 
highly effective and provide long-term reliability with respect to preventing 
human exposure to physical contact with the buried waste within the boundaries 
of the old, inactive portion of FST-01. To maintain an acceptable level of 
long-term reliability and effectiveness, the BMP will establish.land use 
controls during ownership by DoD. Prior to the planning of any construction 
activities at the FSMR, the BMP must be reviewed. In addition, all 
construction projects ·will be reviewed for approval by the Base Master Planner 
and the Fort Stewart Directorate of Public Works during the planning stages. 
These land use controls will remain in effect after transfer of DoD ownership 
by restrictions imposed through deed recordation. 

Existing natural and man-made barriers will provide long-term reliability and 
effectiveness in preventing unauthorized access. The existing access gates at 
landfill access points are closed and locked during non-operational hours. 
Since the installation of the gate at Wilson Avenue, the FSMR has observed a 
marked decrease in activity (i.e., vehicular traffic) at this site. Taylors 
Creek provides a natural barrier along the northern boundary of the site. 

Additionally, the proposed well abandonment and groundwater use restrictions 
will provide an effective method for preventing the use of groundwater as 
drinking water or ··for irrigation at the site. The surficial aquifer is not an 
adequate source of drinking water at Fort Stewart and is not used. The BMP 
will be modified to officially restrict use, further avoiding use of the. 
surficial groundwater at the site. 

An annual O&M program will be administered to replace or repair warning signs, 
which may deteriorate over time. Implementation of the O&M Plan will ensure 
the effectiveness of this program. The O&M program for this CAP will involve 
inspection as well as potentially replacing or repairing warning signs. 

Providing institutional controls over the short term will be a very effective 
means of minimizing or eliminating human exposure to buried waste within the 
boundaries of FST-01. Posting of warning signs together with existing access 
restrictions will be most effective over the short term. There is no current 
risk, and the site is not being used, so access is already limited. 

Implementabi1ity. Very few factors limit implementability of the institutional 
controls under evaluation. ·:: .. pn-site personnel or co~tractors can readily 
perform posting of signs. ·suitable barriers already exist that restrict 
unauthorized access to the site. O&M inspections require few resources with 
respect to inspection personnel and materials for repair. Establishment of an 
adequate combination of land use management tools will require additional time 
and effort for development, preparation, and processing of necessary 
paperwork. However, the time and resources are available to administer and 
acquire necessary land use. controls; the property is not expected to be sold 
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or leased in the near future. Administrative provisions already exist to 
facilitate incorporation of land use controls into the BMP and to facilitate 
deed recordation. 

Cost. The estimated total life-cycle cost of installation of warning signs, 
well abandonment, administrative activities associated with acquisition of 
legal controls, O&M activities, and management and oversight is $44,843. 
Alternative 2, which would provide the same land use controls as Alternative 1 
but would also include installation of fencing, was significantly more 
expensive ($126,679) than the selected alternative. 

DECLARATION 
The selected Final Remedial Action are protective of human health and the 
environment, attains Federal and State requirements that are applicable or 
relevant and approprfate to the FRA, and will be cost-effective. 

Due to the fact that the selected course of action was presented in the CAP 
.and approved by GA EPD, the fi~e-year review will not apply to the proposed 
FRA. 

This decision document was developed by the Department of Pubic Works at Fort 
Stewart, with support from the u.s. Army Corps of Engineers and SAIC. 
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AFZP-PWV-E (200-1a) 2 2 FEB 2000 

MEMORANDUM FROM DIRECTOR OF PUBLIC WORKS 

MEMORANDUM FOR GARRISON COMMANDER 

SUBJECT: Corrective Action Plan for the Post South Central 
Landfill 

1. Purpose. To obtain approval (and signature) of the Final 
Corrective Action Plan (CAP) for the Post South Central Landfill 
(Solid Waste Management Unit 1) at Fort Stewart, Georgia, dated 

December 1999, for submittal to Georgia·Environmental Protection 
Division (GA EPD) by 15 Mar 00. 

2. Discussion. The inactive portion of the Post South Central 
Landfill is listed on Fort Stewart's Hazardous Waste Permit #HW-
045 (S&T), renewed 14 Aug 97, as Solid Waste Management Unit 1. 
After required investigation of the site, development of a 
Corrective Action Plan (CAP) was ordered by the GA EPD. The 
DPW's.Environmental Branch recommended the least expensive 
alternative, the institutional controls. The controls include 
deed recordation requirements (page B-8) . It is important to 
note that these are only implemented at the time.of transfer of 
the property from government ownership. The GA EPD has 
tentatively approved this action agreeing that restricting access 
to the area via the ''institutional controls'' would eliminate the 
requirement for a two foot clay cap over this site (over 80 acres 
in size) and also eliminate the requirement for additional 
groundwater monitoring for the inactive portion of the site. 
Thes.e are major victories for Fort Stewart, as the cost of either 
the clay cap and/or monitoring range between $SOOK and $1.5 
million (capital costs alone). Thus, the Environmental Branch is 
very pleased with GA EPD's willingness to accept the minimal 
institutional controls that are presented in the enclosed report. 

3. Coordination. The SJA (Mr. Terry Peters) and the following 
DpW Divisions have reviewed the document: Operations and 
Maintenance, Engineering (to include Master Planning and Real 
Estate). and Environmental & Natural Resources. All comments have 
been incorporated into the Final report . 

. 4. Resource Impact. None (Note: The inactive portion of the 
landfill is restricted from military maneuvers. Therefore, this 
is not a new restriction, but rather a formalization of current 
policy). 



AFZP-PWV-E (200-1a) 
SUBJECT: Corrective Action Plan for the Post South Central 
Landfill 

5. Conclusions. The CAP for the Post South Central Landfill 
recommends Alternative 1: Institutional Controls with Post
Mounted Warning Signs. This alternative is described on pages 4-
4 and·4-.S of the report, and includes installation of warning 
signs around the perimeter of the inactive portion of the 
landfill, as depicted on Figure 4-1, page 4-7. The estimated 
capital costs to install the 54 warning signs is $16,510 (pageD-
3). This work is eligible for Environmental Restoration, Army 
(ER,A) funding. 

6. Recommendation. The GC sign the signature page found in 
Appendix B (page B-3) regarding the Base Master Plan and Deed 
Recordation Requirements. 

7. The POC regarding this matter is Ms. Tressa Rutland, 
Directorate of Public Works Environmental Branch, at 767-
2010/7919. 

Encls 
as 

B. COMMAND ACTION: 

l t!~ 
GRE~O y{ STANL.EY 
COL,;; N 
Dir to , Public Wor s 

/ 

Approved _______ ~----------- Disapproved~----------------------

Date 

~~&-&M. 
WILLIAM R. BETSON 
COL, AR 
Garrison Commander 
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,,..... 1.0 INTRODUCTION 

1.1 SCOPE 

This report documents the Corrective Action Plan (CAP) for the Camp Oliver Landfill, Solid Waste 
Management Unit (SWMU) 2 at the Fort Stewart Military Reservation (FSMR), Georgia. A Phase II 
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) was conducted in 
November and December of !997. The revised final Phase II RFI Report for 16 SWMUs (SAIC 2000) 
determined that this SWMU required a CAP to evaluate appropriate remedial actions to eliminate or 
minimize potential risks associated with the Camp Oliver Landfill. Implementation of the remedy selected 
in this CAP is required for this site to protect the health of humans coming in contact with the site. This 
report has been prepared by Science Applications International Corporation (SAIC) for the U.S. Army 
Corps of Engineers (USACE), Savannah District, under Contract DACA21-95-D..0022, Delivery Order 

· No.0062. 

The Camp Oliver Landfill is located approximately 17 miles northwest of the Fort Stewart garrison area 
along Fort Stewart Road 129. It is just north of the bivouac area on the northern side of a small hill and is 
approximately 8.8 acres in size. The landfill is reported to be IS feet wide by 300 feet long by 5 feet to 
6 feet deep (Geraghty and Miller 1992). The waste disposed of at the landfill included garbage and refuse, 
grass clippings, tree branches, root stumps, and chunks of asphalt and concrete. Further background 
information concerning the landfill is provided in Chapter 2. The history of the Camp Oliver Landfill is 
summarized in Section 2.1. 

Based on the fmdings presented in the revised final Phase II RFI Report for 16 SWMUs issued by SAIC 
in April 2000, a "no further action required" status has been assigned to the Camp Oliver Landfill for 
investigative purposes. As recommended by the revised final Phase 11 RFI Report for 16 SWMUs and as 
concurred to by GEPD (approval letter from Mr. Bruce Khaleghi to Colonel Gregory Stanley dated 
December 2000), a CAP has been prepared for SWMU 2 because buried waste will remain in place. 
Implementation of the selected remedy documented by this CAP is necessary to control intrusive 
activities at this site, to be protective of the health of humans potentially coming in contact with the 
buried waste, and to prevent the use of groundwater as a drinking water source. As recommended in the 
revised final Phase II RFI Report for 16 SWMUs (SAIC 2000), this CAP has been prepared to evaluate 
the use of institutional controls to protect human health. A "no action" alternative is also presented and 
evaluated to provide a comparison to the institutional cqntrols alternative. 

The CAP describes and provides designs for the selected remedy and includes plans for its 
implementation, along with a plan for operations and maintenance (O&M) of the selected remedy. Also 
included in this plan are a detailed cost estimate and a schedule of implementation for the selected 
corrective action. 

1.2 SITE BACKGROUND 

In 1980 and 1981, a groundwater and surface water investigation was performed at the site. The 
investigation indicated the presence of iron in groundwater at levels that exceeded the drinking water 
standard. Surface water analysis indicated high iron concentrations near the landfill and fecal coliform 
contamination. A Phase I RFI was conducted at SWMU 2 to determine if a release to the environment had 
occurred and to decide if the site had the potential for a .release to the environment. The results of the 
Phase I RFI conducted in July and October 1993 indicated that metals were present in the subsurface soil, 
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groundwater, and surface water. Based on these findings, GEPD instructed the Fort Stewart Directorate of 
Public Works (DPW) to conduct a Phase II RFI of the landfill. 

The objectives for the Phase II RFI, as defined by the Work Plan (SAIC 1997) approved by GEPD on 
October 10, !997, were as follows: 

• determine the horizontal and vertical extents of contamination; 
• determine whether contaminants present a threat to human health or the environment; 
• determine the need for future action and/or no further action; and 
• gather data necessary to support a CAP, if warranted. 

The scope of the Phase IT RFI fieldwork included the activities listed below. 

• Initial screening consisting of using direct-push technology (DPT) techniques to collect groundwater 
samples from three Geoprobe borings for volatile organic compound (VOC) analysis. Determination 
of the characteristics of the leachate at this site using Geoprobe screening locations. 

• Installation of a vertical-profile boring in the center of the landfill to determine the vertical extent of 
groundwater contamination. Collection of groundwater grab samples at 1 0-foot intervals and analysis 
forVOCs. 

• Installation of five soil borings. 

• Installation of a new background monitoring well because the existing background well (MW I) was 
dry. Abandonment of MWI in accordance with GEPD requirements. Installation of two new 
downgradient monitoring wells. Redevelopment of existing wells. Collection of geotechnical soil 
samples from the three monitoring well boreholes. 

• Collection of a surface soil sample and a subsurface soil sample from each boring/well. Also, 
collection of three surface soil samples from within the boundary ofSWMU 2. Analysis of all surface 
and subsurface soil samples for VOCs, semivolatile organic compounds (SVOCs), 
pesticides/polychlorinated biphenyls (PCBs), and RCRA metals. 

• Collection of groundwater samples from seven monitoring wells, and analysis for VOCs, SVOCs, 
pesticides/PCBs, and RCRA metals. Measurement of conductivity, temperature, pH, dissolved 
oxygen (DO), oxidation-reduction potential (Redox), and turbidity in the field during sampling. 

• Collection of two surface water samples and two sediment samples from Canoochee Creek. The 
upstream location was northwest of the site, while the downstream location was north-northeast of the 
site. 

13 REGULATORYBACKGROUND 

Executive Order 12088, signed in 1978, requires federal facilities to comply with federal, state, and local 
pollution requirements. The Defense Environmental Restoration Program (DERP) was fonnally 
established in fiscal year 1984 to promote and coordinate efforts for the evaluation and cleanup of 
contamination at U.S. Department of Defense (DoD) installations. Executive Order 12580, signed 
January 23, 1987, relates to Superfund implementation and assigns responsibility to the Secretary of -.\ 
Defense for carrying out the DERP. The Installation Restoration Program was established as part of the 
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DERP to assess potential contamination at DoD installations and formerly used properties and to address 
site cleanups, as necessary. With the promulgation ofRCRA 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 to Fort Stewart, in 
August 1987, a Hazardous Waste Facility Permit [Georgia Environmental Division Permit No. HW-045 
(S&T)]. The permit was renewed in August 1997. The Camp Oliver Landfill (SWMU 2) is a listed 
SWMU in Fort Stewart's Subpart B Permit (Appendix. A) and, therefore, is subject to investigation 
according to Title 40, Code ofFedera1 Regulations, Part 264.10l{c) [as reported in Section 10.1 of the 
revised fmal Phase II RFI Report for 16 SWMUs, dated April2000 (SAIC 2000)] and to corrective action 
(the subject of this CAP), if necessary. 

1.4 REPORT ORGANIZATION 

This CAP report is divided into six. chapters: (1) Introduction, {2) Site Characterization and Remedial 
Investigation Results, (3) Justification/Purpose of Corrective Action, (4) Screening of Corrective Actions, 
(5) Conceptual Design and Implementation Plan, and (6) References. Chapter 1 (Introduction) provides 
an explanation of the scope of the CAP, presents general background information on the FSMR and 
specific background information on the site, and provides regulatory background information. Chapter 2 
(Site Characterization and Remedial Investigation Results) provides an overview of the site; physical and 
environmental descriptions; and the nature and extent of contamination, contaminant fate and transport, 
and preliminary risk evaluation information. Chaptei 3 (Justification/Purpose of Corrective Action) 
presents remedial response objectives and the purpose for corrective action and identifies and describes 
the corrective action. alternatives under evaluation. Chapter 4 (Screening of Corrective Actions) presents 
an evaluation of corrective actions and screens the corrective actions against established objectives and 
balancing factors. Chapter 5 (Conceptual Design and Implementation Plan) identifies the selected 
corrective action, presents design and implementation details, and provides a cost estimate and schedule 
for the selected remedy. Reference information is presented in Chapter 6. The O&M Plan for the selected 
remedy is presented as Appendix. A. Appendix. B presents the Base Master Plan (BMP) and deed 
recordation requirements. Appendix. C presents a site description, direction to the site, and the 
topographic surveys ofSWMU 2. Appendix. D presents cost estimates for the alternatives. 
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2.0 SITE CHARACTERIZATION AND REMEDIAL 
INVESTIGATION RESULTS 

Fort Stewart (then known as Camp Stewart) was established in June 1940 as an antiaircraft artillery 
training center. Between January and September 1945, the lnstallation 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. 1n 
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 lnfantry Division, which was reflagged as the 3d lnfantry Division in May 1996, was 
permanently stationed at Fort Stewart in 1975. 

The FSMR is located in portions of Liberty, Bryan, Long, Tattnall, and Evans counties, Georgia, 
approximately 40 miles west-southwest of Savannah, Georgia (Figures 2-1 and 2-2). The cantonment, or 
garrison area, of the FSMR is located within Liberty County, on the southern boundary of the reservation. 
The Camp Oliver Landfill is located northwest of the garrison area within Evans County (Figure 2-3). 

2.1 SITE LOCATION AND IDSTORY 

The Camp Oliver Landfill is located approximately 17 miles northwest of the Fort Stewart garrison area 
along Fort Stewart Road 129. It is just north of the bivouac area on the northern side of a small hill. From 
the 1960s to 1979, the area was used for disposal of refuse from troop training activities and nearby 
residents via open-pit burning. The landfill was officially closed in 1970; however, the trench method of 
solid waste disposal was reported to have continued. General refuse from ground maintenance activities 
and construction debris were placed in the landfill from 1979 to 1984 during the annual 3- to 4-rnonth 
period of training activities. The landfill is reported to be 15 feet wide by 300 feet long by 5 feet to 6 feet 
deep (Geraghty and Miller 1992). The waste disposed of at the landfill included garbage and refuse, grass 
clippings, tree branches, root stumps, and chunks of asphalt and concrete. No evidence of disposal of 
toxic or hazardous wastes was indicated in the records searched by Environmental Science and 
Engineering (1982). There is little obvious surface evidence that a landfill or open dumping area existed. 
During a site reconnaissance in November 1995, small soil piles, some roofing tin, and wooden 
construction-type debris were observed, Also, spent small weapons cartridges were observed in the ditch 
along the site's southwestern and southeastern boundaries. A site reconnaissance in September 1996 
indicated no evidence of any landfill operations. Grass, small trees, and bushes now cover the area. 

Based on the fmdings presented in the revised fmal PhaseD RFI Report for 16 SWMUs (SAIC 2000), a 
"no further action required" status was assigned to the investigation of the nature and extent of potential 
contamination associated with SWMU 2. As recommended by the revised final Phase IT RFI Report for 
16 SWMUs and as concurred to by GEPD (approval letter from Mr. Bruce Khaleghl to Colonel Gregory 
Stanley dated December 2000), a CAP was recommended for SWMU 2 because buried waste will remain 
in place. The CAP is necessary to control intrusive activities at this site, to be protective of the health of. 
humans potentially coming in contact with the buried waste, and to prevent the use of groundwater as a 
drinking water source. 
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/ 2.2 TOPOGRAPHY/PHYSIOGRAPHY/CLIMATE 

r 

The FSMR occupies a low-lying, flat ·region on 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 reservation. 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 1996). 

SWMU 2 is approximately 8.8 acres in size and consists mostly of unmanaged grasslands with immature 
trees. A barbed-wire fence runs along the western boundary of the landfill. Areas of dense trees cover 
some portions. Existing site features and topography are presented in Figure 2-4. There are approximately 
25 feet of relief across the site. The elevation of the site is approximately 150 feet amsl along the southern 
boundary and slopes gently to approximately 125 feet arnsl along the northern boundary. Canoochee 
Creek is located approximately 450 feet north of the northern boundary of SWMU 2. The surface water 
flow direction is from the northern boundary of SWMU 2 toward Canoochee Creek. 

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, but severe local 
storms (tornadoes and hurricanes) do occur. Under normal conditions wind speeds rarely exceed 5 knots, 
but gusty winds of more than 25 knots may occur during summer thunderstonns (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. I 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 in thickness and is dominated by clastics. The 
Tertiary section is approximately 2,170 feet in thickness 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 . 

. Boring logs showing the types of soil encountered during the Phase II RFI at the Camp Oliver Landfill in 
soil screening probes, groundwater screening probes, and monitoring well boreholes are provided in 
Appendix B of the revised final Phase II RFI Report (SAIC 2000). Geological cross sections of the site, 
depicting the lithology and stratigraphy of the unconsolidated soil deposits beneath the site, as inferred 
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from the soil boring logs, are shown on Figures 10.1-2 and 10.1-3 of the revised final Phase II RFI Report 
(SAIC 2000). 

The cross sections indicate that the soil present across the SWMU 2landfill consists of alternating layers 
of sand and clayey sands, as shown in cross sections A-A' and B-B' (Figures 10.1-2 and 10.1-3) of the 
revised final Phase II RFI Report (SAIC 2000). 

Geotechnical soil samples were collected from the three monitoring well boreholes, and the results are 
presented in Table I 0.1-3 of the revised final Phase II RFI Report (SAIC 2000). The geotechnical 
analytical results indicated that tested soil was sand, with the proportion of fine-grained particles varying 
from 3.7 percent to 11.8 percent by weight. Soil from the screened intervals in MW5 and MW6 indicated 
a plasticity limit of21 and 21.8, respectively; however, soil from MW7 was nonplastic. The soil from the 
screened interval in MW5 had a penneability of 1.40 x 10"" em/sec, which is typical for clayey sands. 

2.4 SITE HYDROLOGY 

The principal surface water body accepting drainage from the FSMR is the Canoochee River, which joins 
the Ogeechee River (part of the northeastern boundary of the reservation). Canoochee Creek is a tributary 
of the Canoochee River that drains much of the western portion of the FSMR. Canoochee Creek is located 
approximately 450 feet north of the northern boundary of the landfill. Based on the topography, the 
surface water flow direction is to the north toward Canoochee Creek. 

2.5 HYDROGEOLOGY 

The hydrogeology in the vicinity of the FSMR is dominated by two aquifers, referred to as the Principal 
Artesian and the surficial aquifer, that are separated by a confining unit, the Hawthorn Group. 

The Principal Artesian aquifer is the lowennost hydrologic unit; is regionally extensive from South 
Carolina through Georgia, Alabama, and most of Florida; and is regionally known as the Floridan 
Aquifer. This aquifer is subdivided into upper and lower hydrogeologic units. The upper hydrogeologic 
unit is composed primarily of Miocene-age argillaceous sands and clays and Oligocene- to Eocene-age 
limestones (including the Ocala Group and the Suwannee Limestone, where present) at the top. The upper 
hydrogeologic unit ranges in thickness from 200 feet to 260 feet and is most productive where it is 
thickest and where secondary permeability is most developed. The lower hydrologic unit is comprised of 
the Eocene-age Avon Park Limestone at the base, The transmissivity of the aquifer in the Savannah area 
ranges from about 28,000 square feet/day to 33,000 square feet/day (Krause and Randolph 1989). 
Groundwater from this aquifer is primarily used for drinking water (Arora 1984). Thirteen groundwater 
production wells are used for potable water supply on the FSMR, and one additional production well is 
used for ftre protection. 

The confining layer for the Principal Artesian Aquifer is the phosphatic clays of the upper Hawthorn 
Group. These sediments are regionally extensive and range from 60 feet to 80 feet in thickness at the 
FSMR. There are minor occurrences of aquifer material within the Hawthorn Group; however, they have 
limited utilization (Miller 1990). 

The uppennost hydrologic unit is the surficial aquifer, which consists of widely varying amounts of sand, 
silt, and clay ranging from 35 feet to 150 feet in thickness. Well yields from this aquifer would range 
from 2 gallons to 180 gallons per minute based on geotechnical data from the monitoring wells installed 
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during the Phase II RFI. This aquifer could be used for domestic lawn and agricultural irrigation; 
however, there are no wells in the area of SWMU 2 known to be used for these purposes. 

Water levels were measured in January· and February of 1998 in seven of the eight new and existi~g 
monitoring wells at the Camp Oliver Landfill. [One of the existing monitoring wells (MWI) was 
abandoned due to insufficient water in the well.] Elevation of the water table varied from approximately 
119 feet amsl along the northern boundary of the site to approximately 135 feet amsl along the southern 
boundary of the site. Figure I 0.1-4 of the revised final Phase II RFI Report (SAlC 2000) presents a map 
of the potentiometric surface based on the water levels measured during the Phase II RFI. The shallow 
groundwater flow direction across the site is to the north (Figure 2-4) toward Canoochee Creek, and the 
hydraulic gradient is 0.0148 fooVfoot. 

2.6 SITE ECOLOGY 

Approximately 7.8 square miles of the 436.8 square miles at the FSMR comprise the garrison area. The 
remainder is used for ranges and training areas (approximately II percent) or held as non-use areas. 

Eighty-four percent of the land is forested (approximately 367.2 square miles). Sixty-six percent of the 
forest area is pine, with the major species including the slash, loblolly, and longleaf pines. Thirty-four 
percent of the forest is composed of river bottomlands and swamps, whose major species include the 
tupelo, other gum trees, water oak, and bald cypress trees. The open range and training areas comprise 
II percent of the Installation and consist of grasses, shrubs, and scrub tree (oak) growth. 

Aquatic habitats on the FSMR include a number of natural or man-made ponds and lakes, the Canoochee .-... 
River, Canoochee Creek and its tributaries, and a number of bottomland swamps and pools. The ) 
Ogeechee River borders the Installation along its northeastern boundary. Organic detritus content is high, 
and dark coloring of the water is not unusual. Dense growths of aquatic vegetation are also typical, 
especially during the summer months. 

Both terrestrial and aquatic fauna are abundant in the unimproved areas of the FSMR. Major game 
species found on the Installation include white-tailed deer, feral hog, wild turkey, rabbit, squirrel, and 
bobwhite in addition to numerous other mammal, bird, reptile, and amphibian species (Environmental 
Science and Engineering 1982). Dominant fish include bluegill, largemouth bass, crappie, sunfish, 
channel catfish, minnows, and shiners. Three federally listed threatened or endangered species reside at 
the FSMR: the American bald eagle, Eastern indigo snake, and red-cockaded woodpecker. 

The habitats at SWMU 2 are classified as "unmanaged grasslands" and "aquatic habitats." The site 
includes successional fields of unmanaged grasses, with scattered mature hardwoods and immature pine. 
Unimproved roads run within 50 feet of the southern and eastern sides of the site's boundaries. A mature 
pine-oak forest borders the northern and northwestern sides. Surface water runoff flows into Canoochee 
Creek, which runs within 450 feet of the northern boundary of SWMU 2. 

Groundhog holes were abundant throughout the grass-covered area of the site, and nine-banded 
armadillos were spotted on many occasions throughout the investigation. Evidence of white-tailed deer 
and coyote (Canis lalrans) was also apparent. 
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The results of chemical analyses performed during the Phase I and Phase ll RFis indicate that soil, 
groundwater, and sediment contain organic and metal contaminants at concentrations greater than their 
reference background concentrations. No contaminants were detected in surface water. 

The reference background criteria for the Camp Oliver Landfill have been developed based on data from 
background samples collected across the FSMR for SWMUs under Phase I and/or Phase ll 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 SWMUs under 
investigation. In addition, soil collected during the Phase I RFI (from the Bum Pits (SWMUs 4A-4F), 
Active Explosive Ordnance Disposal Area (SWMU 12A), etc.) was included in the background data set if 
it was 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 sample locations by medium at each 
SWMU and the source of the data (Phase I and ll RFI analytical data) is presented in Table 5-l 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 screelring metals data. In cases in which enough samples (e.g., 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 defme 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. 

The reference background concentrations for surface soil, subsurface soil, groundwater, and sediment 
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. 

lnorganics were considered to be site-related contaminants (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 anthropomorphic in nature. 

Appendix G of the revised final Phase D 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 (USGS) 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 Camp Oliver Landfill is presented in Table 2-1. 

2.7.1 Surface Soil 

Eleven surface soil samples were collected at SWMU 2 during the Phase II RFI from three surface soil 
locations, five soil boring locations, and three monitoring wells. 2-Butanone and acetone were detected in 
one surface soil sample from MW6. Acetone was also detected in surface soil samples collected from 
SB2 and SBS. Bis(2-ethylhexyl)phthalate was detected in one of the surface soil samples at SB2. 
Fourteen pesticides were detected in the surface soil. These pesticides were 4,4'-DDD; 4,4'-DDE; 4,4'
DDT; aldrin; alpha-chlordane; alpha-BHC; delta-BHC; dieldrin; endosulfan II; endosulfan sulfate; endrin 
ketone; heptachlor; heptachlor epoxide; and methoxychlor. Arsenic, barium, cadmium, chromium, 
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Table 2-1. Summary of Site-related Contaminants, SWMU 2 

Marimum Concentration Maximum Concentration (ui!ILJ 
Surface Subsurface 

Analyte &III Soli Sediment Groundwater 
Volatile Organic Compounds 

2-Butanone 0.0055 0.0076 ND ND 
4-Metbyl-2-pentanone ND ND ND 9.9 
Acetone 0.51 I ND ND ND 
Toluene ND ND ND 15.6 
Xylenes, total ND ND ND 15.3 

Semivo/atile Ort!anic Compounds 
Bis(2-etbylhexyl)phthalate 1.1 I 0.229 I ND I ND I 

PesticidesiPCBs 
4,4'-DDD 0.0032 ND ND ND 
4,4'-DDE O.oi 0.0088 ND ND 
4,4'-DDT 0.0042 0.0089 ND ND 
Aldrin 0.001 I ND ND ND 
alpha-BHC 0.00024 0.00056" ND ND 
alpha-Chlordane 0.00095 ND 0.00071 ND 
delta-BHC 0.0016 ND ND ND 
Dieldrin 0.003 ND ND ND 
Endosulfan II 0.0018 ND ND ND 
Endosulfan sulfate 0.0032 ND ND ND 
Endrin ketone 0.0026 ND ND ND 
Heptachlor 0.001 ND ND ND 
Heptachlor epoxide 0.00076 ND ND ND 
Methoxychlor 0.012 ND ND ND 

Metals 
Arsenic 3.4 BRBC ND ND 
Barium 29.5 24.5 ND BRBC 
Cadmium 0.2 BRBC ND ND 
Chromium 47.5 22.5 ND ND 
Lead 19.7 BRBC ND 12.6" 
Mercury 0.04 0.23 ND 0.21 
Selenium BRBC BRBC ND 2.5 
• Mw<1mum concentrauon detcx:ted excludmg data from the sHe-specific background loca~on (MWS). 
BRBC =Below reference background criterion. 
ND ~ Not detected. 

Surface 
Water 

ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
BRBC 

ND 
BRBC 

ND 
ND 
ND 

......,\ 
i 

lead, and mercury were detected in surface soil samples from one or more of the monitoring wells, soil 
borings, and surface soil locations at concentrations above the reference background criteria and were 
considered to be potential SRCs. However, arsenic, barium, lead, and mercury might not be site related. 
Arsenic was detected at less than two times the reference background criterion, including the site-specific 
background concentration. While barium was elevated above background at most locations, the maximum 
concentration was less than two times background, and the sampling locations at which the exceedances 
of reference background occurred were widely distributed, suggesting that barium occurs naturally in 
surface soil in this area. Cadmium was detected at only one surface soil sampling location at a 
concentration only slightly above the reference background criterion. Lead was found in only one surface 
soil sample, SS3, at a concentration that was only slightly more than two times the reference background \ 
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criterion. Mercury was detected at a maximum concentration of 0.04 mglkg, compared to the reference 
background criterion of 0.03 mglkg. 

2.7.2 Subsurface Soil 

Eight subsurface soil samples were collected from five soil borings and three monitoring wells during the 
Phase II RFL 2-Butanone was the only VOC detected in subsurface soil samples and is considered to be 
an SRC in subsurface soil. Bis(2-ethylhexyl)phthalate was the only SVOC detected (SBS) and is 
considered to be an SRC in subsurface soil. Alpha-BHC was detected in subsurface soil samples from 
MWS and SB I. No other pesticides!PCBs were detected in the subsurface soil samples from the 
monitoring wells. 4,4'-DDE and 4,4'-DDT were detected in soil boring SB I. No pesticides/PCBs were 
detected in the subsurface soil samples from SB2, SB3, SB4, and SB5. 4,4'-DDE; 4,4'-DDT; and alpha
BHC are considered to be SRCs in subsurface soil. Analytical results from subsurface soil samples 
collected during the Phase I RFI did not indicate concentrations of RCRA metals that exceeded reference 
background concentrations. However, analytical results from subsurface soil samples collected from SB2, 
SB3, and SB5 during the Phase II RFI indicated concentrations of barium, chromium, and mercury that 
did exceed reference background concentrations. RCRA metals that exceeded the reference background 
criteria at this site were primarily detected at locations around its perimeter, with no metals detected at the 
most central sampling location (MW6). Barium, chromium, and mercury liTe considered to be potential 
SRCs in subsurface soil. 

2.7.3 Groundwater 

Three groundwater screening wells and one vertical-profile boring (VP I} were installed within the 
. boundary of the landfill using DPT techniques and were analyzed for VOCs. The analytical laboratory 

missed the holding times for VOCs for one of the intervals of the vertical-profile boring installed during 
the initial sampling endeavor (January 1998). Another vertical-profile boring (VP2) was installed next to 
the previous location, anq groundwater was resampled in May 1998; however, the groundwater was 
inadvertently analyzed for only benzene, toluene, ethylbenzene, and total xylenes. In addition, seven 
groundwater samples were collected from three newly installed monitoring wells and four existing 
monitoring wells. The groundwater samples from the monitoring wells were analyzed for VOCs, SVOCs, 
pesticides!PCBs, and RCRA metals. 

VOCs were detected in groundwater at relatively low concentrations at three sampling locations (MW6, 
VP 1 and VP2). These VOCs included 4-methyl-2-pentanone, toluene, and total xylenes, which were 
considered to be potential SRCs in groundwater. Bis(2-ethylhexyl)phthalate was detected in MW8 at a 
concentration of 240 J.lg/L, which exceeds its maximum contaminant level (MCL}. Bis(2-
ethylhexyl)phthalate was believed to be the result of field or laboratory contamination; therefore, with the 
concurrence of GEPD (SAIC 1999}, the groundwater at MW8 was resampled on July 10, 1999. Bis(2-
ethylhexyl)phthalate was not detected in MW8 during the resampling. The elevated concentration of 
bis(2-ethylhexyl)phthalate initially detected was considered to be the result of field or laboratory 
contamination; therefore, bis(2-ethylhexyl)phthalate is not an SRC at SWMU 2. No pesticides!PCBs were 
detected in the groundwater samples. 

Mercury was detected at four of the six groundwater sampling locations that were analyzed for RCRA 
metals at concentrations that slightly exceeded the reference background criterion. Lead was detected at 
two locations (MWS and MW8) at concentrations that exceeded the reference background criterion. Lead 
exceeded its MCL at MW5, which is a background sampling location. Selenium was detected at only one 
location, MW3, at a concentration that slightly exceeded the reference background criterion. Barium was 
detected at all monitoring well sampling locations at concentrations that were below the reference 
background criterion. Lead, mercury, and selenium are considered to be potential SRCs in groundwater. 
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Lead is not considered to be site related because it was detected at an off-site location (MW8), it was not .----..,_ 
detected in any on-site wells above the reference background criterion, and it was detected at its highest ! 

concentration at the upgradient sampling location. Mercury was detected at levels near the detection limit 
and was detected above the reference background criterion at the upgradient sampling location; therefore, 
mercury is not considered to be site related. Selenium was detected in only one well (MW3), which is 
downgradient, but at a concentration only slightly above the reference background criterion (i.e., 2.5 f!g/L 
versus 1.90 f!g/L); therefore, selenium is not considered to be site related. 

2.7.4 Surface Water and Sediment 

Two surface water and sediment samples were collected from Canoochee Creek, one upstream sample 
and one downstream sample, The surface water and sediment samples were analyzed for VOCs, SVOCs, 
pesticides/PCBs, and RCRA metals. 

No organic contaminants were detected in surface water, and metals constituents were detected below 
reference background criteria; therefore there are no SRCs in surface water. 

No VOCs, SVOCs, or RCRA metals were observed in the downstream sediment sample (SWSI). Alpha
chlordane, a pesticide, was observed in the downstream and upstream sediment samples. The downstream 
concentration of alpha-chlordane was less than the upstream concentration. Alpha-chlordane is· considered 
to be a potential SRC in sediment. 

2.8 CONTAMINANT FATE AND TRANSPORT 

2.8.1 I.eachability Analysis 

Contaminant fate and transport analysis provided an assessment of the potential migration pathways and 
transport mechanisms affecting the chemicals at the site. In particular, the leachability of contaminants 
from soil and sediment to groundwater and their natural attenuation in groundwater were evaluated. 

The site characterization identified inorganic, organic, and pesticide SRCs in surface soil and subsurface 
soil. Two VOCs, one SVOC, six metals, and 14 pesticides were identified as SRCs in soil. These 
constituents were compared to EPA Generic Soil Screening Levels (GSSLs; EPA 1996a) to determine if 
these constituents may leach from soil into groundwater at concentrations that exceed groundwater 
standards [i.e., concentrations that exceed the MCL ·or, in the absence of an MCL, the risk-based 
concentration for drinking water (EPA l996b )]. 

Based on the leachability analysis, arsenic, chromium, mercury, alpha-BHC, and delta-BHC exceeded 
their respective GSSLs and were indicated as contaminant migration constituents of potential concern 
(CMCOPCs) in soil. 

No CMCOPCs were identified in sediment. 

Of the CMCOPCs, alpha-BHC, delta-BHC, chromium, and arsenic were not detected in groundwater. 
Mercury was detected in groundwater, but at concentrations that did not exceed its MCL. 

2.8.2 Fate and Transport Modeling 

Fate and transport modeling was performed to quantitatively assess the risks associated with exposure to 
CMCOPCs (alpha-BHC, delta-BHC, arsenic, chromium, and mercury) in soil and ecological constituents 
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of potential concern (ECOPCs; see Section 2.9.2) for the baseline human health risk assessment 
(BHHRA; see Section 2.9.3) and ecological risk evaluation, respectively. 

2.8.2.1 Migration to groundwater beneath the source 

Potential groundwater concentrations resulting from leaching ofCMCOPCs (arsenic, chromium, mercury, 
alpha-BHC, and delta-BHC) were estimated using the Seasonal Soil Compartment (SESOIL) Model. The 
maximum concentrations of constituents detected above the water table were used as the source 
concentrations for the SESOIL model. A description of the SESOIL model and the results of the SESOIL 
modeling are summarized in Appendix K of the revised final Phase II RFI Report (SAIC 2000). 

Alpha-BHC and arsenic were eliminated as CMCOPCs and were not modeled. Alpha-BHC was not 
modeled because the maximum concentration (0.00056 mglkg) was detected below the water table and 
would not be a source of alpha-BHC leaching into the groundwater from the unsaturated zone. The other 
soil samples collected above the water table did not have concentrations of alpha-BHC that exceeded its 
GSSL. In addition, alpha-BHC was not detected in the groundwater; therefore, alpha-BHC was not 
considered to be a CMCOPC and was not evaluated further. 

The maximum concentration of arsenic was identified in surface soil. However, this concentration 
(3.4 mglkg) did not exceed the subsurface soil reference background criterion for arsenic (8.04 mg/kg). 
Given the relative thickness of subsurface soil and the higher concentrations of arsenic present in this soil 
stratum, the contribution of arsenic to groundwater from surface soil is not likely to be significant. In 
addition, arsenic was- not identified as a constituent of potential concern (COPC) in groundwater, 
indicating that arsenic is not leaching to groundwater in significant concentrations; therefore, the potential 
for arsenic to leach into groundwater was not addressed further. 

SESOIL modeling input parameters and results for delta-BHC, mercury, and chromium are presented in 
Appendix K, Tables K-2.1, K-3.1, and K-4.1 of the revised final Phase II RFI Report (SAIC 2000), 
respectively. Modeling results indicated that delta-BHC naturally attenuates before reaching the water 
table. The SESOIL model estimated the maximum groundwater concentrations of mercury and chromium 
to be 0.0025 mg/L and 1.73 mg/L, respectively. 

2.8.2.2 Migration of groundwater to surface water 

COPCs [CMCOPCs leaching to groundwater and ECOPCs (see Section 2.9.2)] in groundwater may 
migrate to Canoochee Creek. The One-dimensional Analytical Solute Transport (ODAST) Model was 
used to estimate groundwater concentrations of the CMCOPCs (mercury and chromium) and ECOPCs 
[lead and mercury (see Section 2.9.2)] at Canoochee Creek. The Analytical Transient 1-,2-,3-Dimensiona\ 
(AT123D) Model was used to estimate the surface water concentration of organic constituents (total 
xylenes, an ECOPC) in groundwater. The models assumed that the concentrations in Canoochee Creek 
are equal to the concentrations in the adjacent groundwater. This assumption is conservative, given that it 
assumes that there is·no dilution of the constituents upon discharge of groundwater into the surface water 
body. 

The ODAST model assumed that the concentration of metals at the source location remains constant at 
the SESOIL--predicted concentration for a period of 70 years. The ODAST model was simulated for a 
period of I ,000 years. The ODAST modeling results indicated that chromium and lead do not migrate to 
Canoochee Creek and estimated that the maximum concentration of mercury in groundwater adjacent to 
Canoochee Creek was 0.45 J.lg/L. 
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The AT123D model predicted the concentration of total xylenes at Canoochee Creek (the nearest surface ·~ 

water body) to be 0.31 f.lg/L. 

2.9 PRELIMINARY RISK EVALUATION 

2.9.1 Human Health Preliminary Risk Evaluation 

The human health preliminary risk evaluation (HHPRE) included a Step I risk evaluation to determine 
potential human health risks associated with the contaminants present at the site. Human health 
constituents of potential concern (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. SRCs for surface soil, subsurface soil, 
groundwater, surface water, and sediment evaluated under the HHPRE are presented in Table 2-1. 

Arsenic and chromium in surface soil are considered to be HHCOPCs because they exceeded their risk
screening criteria for exposure of a residential receptor. 

No HHCOPCs were identified in subsurface soil, groundwater, surface water, or sediment. 

A BHHRA (see Section 2.9.3) was performed to quantitatively assess the risks associated with exposure 
to the HHCOPCs, arsenic and chromium, in surface soil. 

2.9.2 Ecological Preliminary Risk Evaluation 

The Phase ll RFI performed an ecological preliminary risk evaluation (EPRE) for potential terrestrial and 
aquatic receptors [see Chapter 8 ofthe revised fmal Phase II RFI Report (SAIC 2000)]. The EPRE for the 
Camp Oliver Landfill identified ECOPCs in groundwater (total xylenes, lead, and mercury) based on a 
comparison of their maximum site concentrations to EPA Region N ecological screening values (ESVs; 
EPA 1996c). No SRCs were identified in surface water. No ECOPCs were identified in sediment. 
Preliminary risk calculations for ECOPCs identified in surface soil (4,4'-DDE; cadmium; chromium; and 
lead) and groundwater (total xylenes, lead, and mercury) were based on a comparison of detected 
concentrations to toxicity reference values for surrogate species representing ecological receptors. 
Uncertainty analysis of the ECOPCs in surface soil and groundwater resulted in their being eliminated as 
ECOPCs. The uncertainty analysis is summarized below. 

4,4'-DDE; cadmium; chromium; and lead in surface soil at SWMU 2 were identified as ECOPCs because 
the preliminary hazard quotients (HQs) exceeded I. Supplemental risk calculations for 4,4'-DDE; 
cadmium; chromium; and lead resulted in HQs less than 1; therefore, 4,4'-DDE; cadmium; chromium; 
and lead in surface soil are unlikely to pose a risk to robins (surrogate species), and further investigation 
and/or evaluation of these constituents in surface soil is not warranted. 

Total xylenes, lead, and mercury were identified as ECOPCs because they occur at levels that exceed the 
EPA Region N surface water ESVs (EPA 1996c). These ECOPCs are unlikely to be potential hazards to 
aquatic biota living in downgradient surface water bodies because the maximum concentrations at the 
point of discharge to the nearest surface water body predicted by modeling do not exceed the EPA 
Region N surface water ESVs under current conditions and are unlikely to do so under future conditions. 

Mercury in surficial groundwater at SWMU 2 was identified as a potential ECOPC for terrestrial 
receptors at this site during the preliminary risk evaluation. Supplemental risk calculations resulted in an 
HQ of less than I, and modeling indicated that the maximum concentrations at the point of discharge to 
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the nearest surface water body do not exceed surface water ESVs; therefore, mercury is not considered to 
be an ECOPC in groundwater for terrestrial receptors. 

1n summary, the Phase II RFI Report (SAIC 2000) concluded that there is no present ecological risk at 
SWMU 2 and that the site is unlikely to pose an ecological risk in the future. 

2.10 BASELINE HUMAN HEALTH RISK ASSESSMENT 

A BHHRA was performed to assess surface soil, potential migration of contaminants from soil to 
groundwater, and subsequent migration of contaminants to surface water around SWMU 2. The COPCs 
addressed in the baseline risk assessment included HHCOPCs (arsenic and chromium) and CMCOPCs 
(alpha-BHC, delta-BHC, arsenic, chromium, and mercury). After further analysis of the potential for the 
CMCOPCs to migrate to groundwater (see Section 2.8), it was concluded that alpha-BHC, delta-BHC, 
and arsenic are not likely to leach into groundwater at concentrations that present an unacceptable risk to 
human health; therefore, the potential risks associated with these constituents as CMCOPCs were not 
quantified in the HHBRA. 1n addition, modeling indicated that chromium in groundwater was not likely 
to migrate to surface water (see Section 2.8.2.2); therefore, chromium in surface water was not quantified 
as an HHCOPC. The baseline risk assessment included an evaluation of the risks associated with 
exposure to the following COPCs: arsenic (surface soil), chromium (surface soil and groundwater), and 
mercury (groundwater and surface water). The potential risks associated with exposure to COPCs in 
groundwater were based on the estimated groundwater concentrations derived from the leachate modeling 
(see Section 2.8.2.1). The surface water concentration for mercury was estimated based on the 
groundwater migration model (see Section 2.8.2.2). 

Ingestion, dermal absorption, and inhalation were evaluated as the potential exposure pathways (i.e., 
routes of exposure of the constituent to the body). The risks associated with carcinogenic hazardous 
constituents were estimated as the probability of an individual developing cancer over a lifetime as a 
result of exposure to the potential carcinogen [i.e., the incremental lifetime cancer risk (ILCR)]. The 
ILCRs for the individual carcinogens are summed to provide the totallLCR. A total ILCR of less than 
I x 10"" does not represent a significant carcinogenic risk. The risks associated with the systemic effects 
of noncarcinogenic toxicity were evaluated by comparing an estimated intake (mglkglday) to a reference 
dose. This ratio of estimated intake over the reference dose is the HQ. The sum of all of the HQs for a 
given exposure route (i.e., oral, inhalation, or dermal) is the hazard index (HI). His less than 1.0 indicate 
that the sum of exposures to all oft he constituents present is not likely to result in adverse health effects. 

Given the absence of potential migration pathways resulting in exposure of a receptor population, current 
land-use receptor populations are limited to on-site receptors. The receptor populations assessed for 
current land use include an Installation worker and a juvenile trespasser. The hunter is also a potential 
current land-use receptor, but it was determined that exposure via bioaccumulation into venison is not 
likely to be a significant pathway, so this receptor was not assessed. Future land-use populations include 
an Installation worker, an on-site trespasser, an off-site juvenile wader, and an off-site sportsman fishing 
in Canoochee Creek. The Installation worker and resident adult represent both on-site and off-site 
receptors. The resident population was divided into a child and an adult resident because the differences 
in behavior, exposure duration, and physiology between an adult and a child result in different intakes. 
The child is more sensitive to noncarcinogenic toxicity because this receptor has a higher intake relative 
to body weight. Although the resident adult is often more sensitive to carcinogenic effects, given the 
receptor's longer exposure duration, the resident child has significantly higher intake rates for certain 
exposure pathways that offset the adult's longer exposure duration, resulting in higher carcinogenic risks 
for the resident child; therefore, the resident adult was evaluated for only carcinogenic risks, but the 
resident child was evaluated for both noncarcinogenic and carcinogenic risks. The reader is referred to the 
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revised final Phase II RFI Report (SA1C 2000), Appendix I, Section 1.2.2 ("Identification of Potential 
Receptor Populations and Associated Exposure Pathways") for a more detailed discussion on the potential 
exposure pathways and the differences between the exposures of adult and child resident receptors. 

All of the identified COPCs are considered to be constituents of concern (COCs) based on the results of 
the risk characterization. The risk values for chromium and mercury in groundwater exceeded the 
systemic target risk value for all of the potentially exposed receptors. The risk values for arsenic in soil 
exceeded the target risk values for the current and future on-site Installation worker, the on-site resident 
child, and the on-site resident adult. The risk values for chromium in surface soil exceeded the target risk 
values for the on-site resident child. Mercury migrating to surface water exceeded the systemic target risk 
value for the sportsman. 

Remedial levels in surface soil were derived for arsenic and chromium based on direct exposure of a 
receptor population. Remedial levels in soil were derived for chromium and mercury based on the 
potential of these constituents to leach into groundwater and for mercury to subsequently migrate to 

·surface water. The development of the remedial levels for each constituent is summarized below: 

Arsenic. The risk-based remedial levels for this human health constituent of concern (HHCOC) were 
calculated for both carcinogenic and noncarcinogenic risks. Arsenic was the only HHCOC that 
contributed significantly to the carcinogenic risks at this site. A risk-based remedial level based on an HI 
ofO.S {11.68 mglkg) was recommended. This value takes into account the potential contribution of other 
HHCOCs to the noncarcinogenic risks associated with the site; the ILCR associated with this remedial 
level would be below the target ILCR of 1 x !04 {Table 2-2). 

The recommended risk-based remedial level for arsenic (11.68 mglkg) is higher than the maximum 
detected value of 3.4 mglkg; therefore, arsenic is not an HHCOC in soil. 

Chromium. Chromium was identified as both an HHCOC and a contaminant migration constituent of 
concern (CMCOC). All of the risk-based remedial levels for direct exposure to chromium in surface soil 
were less than the reference background concentration. Similarly, all of the risk-based remedial levels 
based on leaching to groundwater were less than the reference background concentration. Therefore, the 
reference surface soil background criterion { 6.21 mglkg) is recommended as the remedial level for 
chromium in surface soil based on direct exposure. 

Chromium in surface soil was also identified as possible CMCOPC based on its potential to leach to 
groundwater. The recommended risk-based soil remedial level (4.6 mglkg) for chromium based on 
leaching to groundwater was less than the reference subsurface soil background concentration 
(11.60 mglkg). Given the comparative thickness of the subsurface soil and its proximity to groundwater 
relative to surface soil, the amount of chromium (CMCOC) potentially leaching to groundwater from the 
subsurface soil is likely to be much greater than the contribution from the chromium in the surface soil; 
therefore, the reference subsurface soil background criterion (11.60 mglkg) was recommended as the 
remedial level (based on leaching) for chromium in soil. 

Mercury. Mercury was identified as a CMCOC for both groundwater and surface water. The remedial 
level for protection of groundwater was based on the MCL, given that this value was less than the 
remedial level based on the recommended HI of 0.5. However, the risk-based remedial level for the 
protection of surface water (0.003 mglkg) was Jess than the remedial level based on the protection of 
groundwater {0.13 mglkg) based on the MCL for mercury {Table 2-2); therefore, the surface water point 
of exposure will determine the remedial level. 
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Table 2-2. Remedial Levels, SWMU 2 

SOIL BASED ON DIRECT EXPOSURE 
Mulmum Reference Rlsk-based Remedial Levels 
Detected Background HI ILCR 

Constituent Concentration Criterion 
of Concern Surface Soil I 0.5 0.1 I X 10-< 1 X 10'5 1 X 10-< 

ArseniC 3.4" 2.10 23.37 11.68 2.34 0.6 6.1 60.6 
Chromium 47.5 6.21 1.53 0.77 0.15 NA" NA• NA" 

SOIL BASED ON PROTECTION OF GROUNDWATER AND SURFACE WATER 
Reference Risk-based Remedial Levels 

Mulmum Background HI 
Detected Criterion Remedial Levels 

Constituent Concentration Subsurface Based on the 
of Concern (mglkg) Soil 3 1 0.5 0.1 MCL(mglkg) 

Groundwater Point of ExPosure' 
Chromium L 47.5 J 11.60 I 3.74 I 1.25 I 0.62 I 0.12 I 4.6 
Mercury I 0.23 I o.os 1.28 I 0.43 I 0.21 I 0.04 l 0.13' 

Surface Water Point of ExPosure' 
Mercury I 0.23 o.os o.o2 I 0.006 o.oo3' I 0.001 I NN 
" Maximum detected concentratlon ofconstnuent below recommended remedJallevel. 
"NA =Not applicable; toxicity data required for calculation of remedial level were not available. 
roroundwater represents groundwater underlying the site, and surface water represents surface water in Cano~hee Creek. 
"Remedial level for mercury based on protection of groundwater. 
tRisk-based remedial level for mercury based on protection of surface water. 
INA= Not applicable; MCLs are not applkable to surface water. 
Bold indicates values that are the recommended remedial values. 

The risk-based remedial level of 0.003 mglkg was less than the subsurface soil background concentration 
(0.05 mglkg); therefore, the recommended remedial value for mercury is 0.05 mglkg, the subsurface soil 
background concentration. 

ln conclusion, chromium and mercury were identified as COCs for soil at SWMU 2. Chromium was 
identified as a COC based on direct exposure and its potential migration (leaching) to groundwater. 
Chromium was detected above its respective remedial level in surface and subsurface soil across the 
SWMU 2 site, including at the background location (MWS), indicating that chromium may be naturally 
elevated in this area. The observed chromium concentrations in surface and subsurface soil were on the 
low end of the concentration range (1 mglkg to 1,000 mglkg) established by the USGS for the eastern 
United States (USGS 1984) and may represent natural variability in the soil. Chromium was not detected 
in groundwater. 

Mercury was identified as a COC based on its potential migration (leaching) to groundwater. Mercury 
was elevated in only one out of seven subsurface soil samples. The mercury concentrations in the 
remaining subsurface soil locations were either nondetect (four locations) or below the subsurface 
reference background criterion (two locations). The observed mercury concentration in soil was on the 
low end of the concentration range (0.01 mglkg to 3.4 mglkg) established by the USGS for the eastern 
United States (USGS 1984). The only elevated mercury detection could be attributable to natural 
variability or an anomaly in the soil rather than representative of widespread contamination. Mercury was 
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not detected above its MCL in groundwater, indicating that its movement/migration is highly retarded by -.... 
its physiochemical properties and by site conditions. 

The Phase II RFI concluded that chromium in surface and subsurface soil and mercury in subsurface soil 
do not require additional investigation and/or evaluation. In addition, the Phase 11 RFI recommended that 
institutional controls be implemented at the site to be protective of human health because the source will 
remain in place. 
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3.0 JUSTIFICATION/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 1988). These include the following:(!) protect human health and 
the environment; (2) attain media cleanup standards set by the implementing agency; (3) control the 
source of releases so as to reduce or eliminate, to the extent practicable, further releases that may 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 . 

Based on the findings of the site characterization at this SWMU, the primary goal and purpose for 
implementing corrective measures at SWMU 2 is limited to protection of human health and safety. To 
achieve this goal, two primary remedial response objectives have been established for SWMU 2: (I) to 
prohibit the ingestion of shallow groundwater from the subject site and (2) to prohibit the disturbance of 
surface and subsurface soil to minimize contact with soil and buried waste. Any corrective measures that 
pose a significant threat to human health during implementation (e.g., methods that would involve 
disturbance of subsurface soil) will not be evaluated. Implementation of the selected remedial response 
will achieve the best overall results with respect to such factors as long-term reliability and effectiveness, 
short-term effectiveness, implementability, and cost. 

3.3 IDENTIFICATION OF REMEDIAL LEVELS 

As discussed in Chapter 2, remedial levels were developed for the HHCOCs and CMCOCs at SWMU 2. 
Chromium and mercury were identified as COCs for soil at the site, Chromium was identified as a COC 
in soil based on direct exposure and its potential migration (leaching) to groundwater. Mercuzy was 
identified as a COC in soil based on only its potential migration (leaching) to groundwater and 
subsequent potential migration to surface water. The remedial level for the protection of human health 
from direct contact with chromium in soil took into consideration an HI of 0.5 and the reference 
background concentration. The selection of the remedial level for soil potentially leaching to groundwater 
was based on the soil's leaching to groundwater at levels exceeding MCLs. In addition, because mercury 
may subsequently migrate to surface water, its remedial level was based on the lower of the level for 
protection of surface water or the level for protection of groundwater. In addition, soil remedial levels 
defaulted to surface and/or subsurface soil reference background criteria if the risk-based remedial level 
was less than the reference background criterion. The recommended remedial levels for chromium and 
mercury are presented in Table 2-2. 

Chromium was detected above its respective remedial level in surface and subsurface soil (6.21 mglkg 
and 11.60 mg/kg, respectively) across the SWMU 2 site, including at the background location (MW5), 
indicating that chromium may be naturally elevated in this area. The observed chromium concentrations 
in surface and subsurface soil were on the low end of the concentration range (I mglkg to I ,000 mglkg) 
established by the USGS for the eastern United States (USGS 1984) and may represent natural variability 
in the soil. Chromium was not detected in groundwater. 
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Mercury was elevated above its remedial level (0.05 mglkg) in only one out of seven subsurface soil 
samples. The mercury concentrations in the remaining subsurface soil locations were either nondetect 
(four locations) or below the subsurface reference background criterion (two locations). The observed 
mercury concentration in soil was on the low end of the concentration range (0.01 mglkg to 3.4 mglkg) 
established by the USGS for the eastern United States (USGS 1984). The only elevated mercury detection 
could be attributable to natural variability or an anomaly in the soil rather than representative of 
widespread contamination. Mercury was not detected above its MCL in groundwater, indicating that its 
movement/migration is highly retarded by its physiochemical properties and by site conditions. 

The revised fmal Phase II RFI Report for 16 SWMUs (SAIC 2000) concluded that chromiurn in surface 
and subsurface soil and mercury in subsurface soil do not require additional investigation and/or 
evaluation. There are presently no constituents in the groundwater around SWMU 2 at concentrations 
above remedial levels. With the concurrence of GEPD (approval letter from Mr. Bruce Khaleghi to 
Colonel Gregory Stanley dated December 2000), the revised final Phase II RFI Report for I 6 SWMUs 
recommended that institutional controls be implemented at SWMU 2. Institutional controls will be 
protective of human health because land-use restrictions will limit direct contact with the surface and 
subsurface soil and remaining buried refuse and will restrict the use of shallow groundwater for drinking 
purposes. 
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4.0 SCREENING OF CORRECTIVE ACTIONS 

This section identifies corrective action technologies applicable to the Camp Oliver Landfill. The 
technologies that are ·retained following screening are then presented as corrective action alternatives that 
address limiting exposure to subsurface contamination. These alternatives are then evaluated with respect 
to protection of human health and 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, The options presented here 
will be evaluated for their general ability to protect and reduce the risk to human health. 

The technologies will be discussed sufficiently to allow them to be compared using three general criteria 
that will function as balancing factors: 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, maintenance requirements, and expected 
durability. 

4.1.2 Implementabillty 

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, operations, and 
performance monitoring are also 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 analyzing the material components of the proposed technologies and then determining the 
locations and quantities of materials. Administrative factors include ease of obtaining permits, enforcing 
deed recordation requirements, and maintaining long-term control of the site. 

4.1.3 Cost 

Relative costs are included for the corrective actions. The estimates are intended to facilitate evaluation 
and comparison among alternatives; therefore, typical cost-estimating contingencies common to all 
alternatives have been excluded from the estimates at the screening level of evaluation because all of the 
alternatives will have similar contingencies. 
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4.2 EVALUATION OF CORRECTIVE ACTION TECHNOLOGIES 

Three categories of corrective actions were identified: (I) no action, (2) institutional controls: land-use 
controls, and (3) institutional controls: physical barriers. Additionally, an option to monitor groundwater 
will be evaluated for both corrective action categories involving institutional controls. These corrective 
action technologies are described in Table 4-1. The technologies were evaluated using the screening 
criteria of effectiveness, implementability, and cost. Results of that screening evaluation are also shown in 
Table 4-1. 

The no action alternative provides a baseline against which other options can be comjlared. Under the no 
action alternative, no further action would be taken. No cost would be associated with the selection of this 
alternative. The acceptability of the no action alternative is judged in relation to the assessment of known 
site risks and by comparison with other corrective action alternatives. 

The no action alternative is not considered to be viable because it provides no reliable or effective method 
for protecting human health; therefore, the no action alternative will be eliminated from further 
evaluation. 

Institutional controls include actions taken to restrict access to contaminated areas by establishing legal 
land-use controls and/or by providing physical barriers to access. Physical barriers and/or land-use 
restrictions would provide effective, readily implementable, and cost-effective methods for preventing 
human exposure to buried waste at. the site. Land-use controls include deed recordation, controls 
implemented through the BMP, zoning controls, and placement of signs restricting access. Physical 
barriers include installation of a barbed-wired, chain-link fence around the site boundary. Abandonment 
of groundwater wells no longer needed for site monitoring is also considered as a method for 
discouraging the use of groundwater at the site. Groundwater monitoring of selected wells would provide 
information associated with constituent concentration trends, as constituents may continue to leach to 
groundwater over time. This activity would involve the use of selected wells for groundwater monitoring 
purposes only and the abandonment of the remaining wells. 

4.3 CORRECTIVE ACTION ALTERNATIVES 

The technologies retained following the screening-level step were combined in various ways to develop 
alternatives that would meet the remedial response objective of protection of human health. Two 
alternatives were identified and subsequently evaluated. The option of groundwater monitoring instead of 
well abandonment will also be evaluated for each of the two alternatives. 

• Alternative 1: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Well Abandonment, 
Post-mounted Warning Signs, Implementation ofO&M Plan 

• Alternative Ia: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Groundwater 
Monitoring, Abandonment of Unused Wells, Post-mounted Warning Signs, Implementation of O&M 
Plan 

• Alternative 2: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Well Abandonment, 
Chain-link Fence Barrier, Maintenance of Existing Physical Barriers, Fence-mounted Warning Signs, 
Implementation of O&M Plan 
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Table 4-1. Evaluation of Corrective Actions, SWMU 2 

Ac::tion Description Effectiveness lmplementability 

No Action The no action alternative provides a This alternative would not address There would be no 
baseline against which other actions the corrective action objectives for implcmcntability involved for 
can be compared. Under the no action the site. This alternative would not this alternative because no 
alternative, all source materials. soil. provide protection of human action would be taken. 
and groundwater would be left "as is, •• health because there would not be 
without implementation of any sufficient controls to prevent ' 
removal, trcannent, or other mitigating human exposure to buried waste. 
actions to reduce existing or potential 
future human exposure to buried 
waste by human disturbance. 

Institutional Land-use controls would reduce Land-usc restrictions would be These institutional controls 
Controls: Land- potential hazards by limiting exposure effective and provide long-term would be readily 
usc Contro Is of humans to contaminated soiL Land- reliability with respect to implementable. Tbc property 

use restrictions and institutional preventing human exposure to will remain under federal 
control requirements that would be buried waste within the boundaries ownership for the foreseeable 
enforced would include restrictions of the site. The technology would future. The BMP is 
through deed recordation.. the BMP not provide physical barriers to implementable because 
and zoning controls, warning signs restrict access to the site; procedures and policies are in 
posted around the site. groundwater therefore,. noncompliance with place at the FSMR to facilitate 
use restriction (monitoring only, if these land-use restrictions could its implementation. 
necessary), well abandonment, and result in exposure to contaminated 
applicable state land-use control media. The BMP is an effective 
management systems in effect at the tool for ensuring establishment of 
time of transfer. Activities, such as land-use restrictions because 
excavation or construction, that would requirements of the BMP are 
disturb surface soil would be enforced by the FSMR in 
prohibited under the deed recordation. accordance with written policies 

and procedures. 
Institutional Physical barriers would reduce This technology would be Physical barriers would be 
Controls: potential hazards by limiting exposure effective and provide long-term readily implementablc. The 
Physical of humans to contaminated soil. reliability with respect to property will remain under 
Barriers Physical barriers would include chain- minimizing human exposure to federal ownership for the 

link fencing topped with barbed wire, buried waste within the boundaries foreseeable future. The BMP 
landfill access gates, and warning of the site by physically restricting is implementable because 
signs around the site. access. procedures and policies are in 

place at the FSMR to facilitate 
its implementation. 

~ .. -
No/e.- Footnote appears on page 4-4. 

) 

Cost" 

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

! 

The costs would be low. 
The cost for deed 
recordation. the BMP and 
zoning controls, post-
mounted signs. 
abandonment of the wells. 
and implementation of the 
O&M Plan for 30 years 
would range between 
approximately S 120,000 and 
$130,000. 

Installation of fencing 
would be expensive. The 
costs for fencing, including 
30 years of O&M, would 
range between 
approximately S 125,000 and 
$145,000. 
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Table 4-1. Evaluation of Corrective Actions, SWMU 2 (continued) 

Action Descrlotlon Effectiveness lmplementablllty Cost• 
Groundwater Groundwater monitoring would serve Monitoring would provide an Technologies and resources Groundwater sampling is 
Monitoring to provide information concerning effective method for evaluating are available for collection and relatively expensive. The 

trends associated with the concentrations of constltuents in analysis of groundwater cost for groundwater 
concentrations of constituents over groundwater over time. resources. sampling for 5 years would 
time. Monitoring wouJd continue on range between 
an annual basis for a period of 5 years approximately $80,000 and 
to evaluate potential constituent $100,000. This includes 
leaching from the buried waste. other direct costs (e.g., 

pumps, meters), travel and 
per diem for the sampling 
crew, laboratory analysis, 
quality assurance~ and 
reporting for five sampling 
events. 

-· -·-- ---- --·-
' An approximate range of the capital and O&M costs for JO years is presented for evaluation of the rel"ative costs of the alternative. The range does not include cngmeenng 

management, health and safety, contractor profit .. or c_ontingency costs . 

.. J ) _) 
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• Alternative 2a: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Chain-link Fence 
Barrier, Fence-mounted Warning Signs, Groundwater Monitoring, Abandonment of Unused Wells, 
Implementation of O&M Plan 

4.3.1 Evaluation Factors 

Based on the results of the technology screening, each of the retained technologies is considered 
applicable to the site and implementable; therefore, two primary evaluation factors were used in the 
preferred corrective action alternative: protection of human health and life-cycle costs. 

4.3.1.1 Protection of human health 

The effectiveness of each proposed alternative at protecting human health at this site is dependent upon its 
ability to prohibit human activity associated with disturbance of subsurface soil and usage of shallow 
groundwater. For each alternative the level of protection of human health was evaluated and compared 
with those of the other alternatives. For retained Alternatives 1 and 2, usage of groundwater would be 
prohibited through abandonment of eltisting wells and through legal land-use controls (i.e., BMP, deed 
recordation, and zoning). For both options to these alternatives, usage of groundwater for drinking would 
be prohibited, and environmental monitoring would be required for 5 years to evaluate potential 
constituent leaching from the buried waste through legal land-use controls (i.e., BMP and deed 
recordation). For both alternatives and their options, legal land-use controls and warning signs would also 
restrict activities associated with disturbance of subsurface soil. In Alternative 2 additional protection 
would be provided through the use of fencing to restrict access t(l the site. 

r· 4.3.1.2 Life-cyCle costs 

The life-cycle cost estimates are budget estimates based on conceptual design and are to be used for 
purposes of comparison. Costs are estimated for capital construction, administration, and O&M. The cost 
estimates were derived from current information, including vendor quotes and conventional cost 
estimating guides (e.g., Means 1999 and ECHOS 1998). The actual costs of the project would depend on 
the labor and material costs, site conditions, competitive market conditions, final project scope, and 
implementation schedule at the time the corrective action is initiated. The life-cycle cost estimates are not 
adjusted to present worth costs, and no escalation factors have been applied. 

4.3.2 Evaluation of Corrective Action Alternatives 

The corrective action alternatives are summarized in Table 4-2, along with the associated level of 
protection of human health and the associated life-cycle costs. 

The alternatives would include the following common features: 

• BMP, deed recordation, and zoning controls to prohibit the use of groundwater for drinking water and 
intrusion into subsurface soil; 

• abandonment of site monitoring wells; 

• installation of warning signs; and 

1,.- · • implementation of an O&M Plan to maintain the conditions of the signage. 
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Corrective Action 
Alternative 1: Institutional Controls: 
BMP, Deed Recordation, Zoning 
Controls. Maintenance of Existing 
Physical Barriers, Well 
Abandonment. Post-mounted 
Warning Signs, Implementation of 
O&MPian 

Alternative I a: Institutional Controls: 
BMP, Deed Recordation, Zoning 
Controls. Maintenance of Existing 
Physical Barriers, Groundwater 
Monitoring, Abandonment of 
Unused Wells, Post-mounted 
Warning Signs, Implementation of 
O&MPian 

Alternative 2: Institutional Controls: 
IlMP. Deed Recordation, Zoning 
Controls, Well Abandonment, Chain-
link Fence Barrier, Maintenance of 
Existing Physical Barriers. Fence-
mounted Warning Signs. 
Implementation of O&M Plan 

Alternative 2a: Institutional Controls: 
BMP. Deed Recordation, Zoning 
Controls, Chain-link Fence Barrier, 
Maintenance of Existing Physical 
Barriers, Groundwater Monitoring, 
Abandonment of Unused Wells, 
Fence-mounted Warning Signs. 
Implementation ofO&M Plan 

- -~ 

__ ) 

Table 4-2. Corrective Action Alternatives, SWMU 2 

Description Protection of Human Health Cost Comments I 

This action would require legal and local Protection of human health would be $194,662 Least expensive i 

land-use controls and signage to enforce primarily dependent upon enforcement providing sufficient 
restrictions on land and groundwater usage. of compliance with land-use controls. level of protection. 
This alternative would also include Existing nanaral (creek, heavily forested, 
abandonment of six groundwater etc.) and physical baniers (baroed-wire 
monitoring wells (MW2-MW7). fence on west side) provide effective 

restrictiQns on human access to the site 
to further discourage any unauthorized 
excavation activities. 

This action bas similar requirements to Protection of human health would be $340.148 Moderately expensive 
those of Alternative I; however, four of the similar to that afforded by Alternative I. providing increased 
wells (MW2. MW4. MW5. and MW7) Data generated from groundwater level ofprotcction. 
would be used for groundwater monitoring monitoring could be used to determine 
for a 5-year period to evaluate potential the need to provide further protection of 
constituent leaching from buried waste. human health. 
MW3 and MW6 would be abandoned, and 
MW2, MW4, MW5, and MW7 would be 
abandoned at the completion of the 
groundwater monitoring program. 
This action would require legal and local In addition to the protection provided by $344,876 Significantly more 
land-use controls and signage to enforce Alternative I a. human access would be expensive with only 
restrictions on land and groundwater usage. further restricted by fencing along the slight increase in level of 
Physical barriers to be installed would boundaries of the site. The fencing protection compared to 
include a 2,807-linear-foot chain-link fence would be more effective than signs that afforded by 
topped with barbed wire along the entire alone in deterring or discouraging Alternative I. 
perimeter of the site. This alternative would unauthorized entry and/or excavation 
also include abandonment of activities. 
six groundwater monitoring wells. 
This action has similar requirements to Protection of human health would be $488,815 Most expensive 
those of Alternative 2; however, four of the similar to that afforded by Alternative 2. providing highest level 
wells (MW2, MW4, MW5. and MW7) Data generated from groundwater of protection. 
would be used for groundwater monitoring monitoring could be used to detennine 
for a 5-year period to evaluate potential the need to provide further protection of 
constituent leaching from buried waste. human health. 
MW3 and MW6 would be abandoned, and 
MW2, MW4, MW5, and MW7 would be 
abandoned at the completion of the 

Lgroundwater monitorin~ pfOl!,ram. 
-----·-· -- -·--- --· -·- - - - -- L_ ____ 
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The paragraphs below summarize the evaluation of the two corrective action alternatives with respect to 
the primary evaluation factors of protection of human health and life-cycle cost. 

Alternative 1: Institutional Controls: BMP, Deed Recordation, Zonlng Controls, Maintenance of 
Existing Physical Barriers, Well Abandonment, Post-mounted Warning Signs, Implementation of 
O&MPlan 

This alternative would provide for the implementation ofland-use controls during the period of ownership 
by DoD through enforcement of the BMP and deed recordation. This alternative would protect human 
health by preventing human exposure to buried waste by the establishment of legal land-use restrictions. 
The BMP is an effective tool for ensuring that unauthorized disturbance of subsurface soil at the site and 
ingestion of groundwater from the site are prohibited while the property is under DoD ownership. If this 
property was to be transferred in the future, notification of the property transfer would be made to 
regulatory authorities. The following provisions would ensure implementation of land-use controls 
subsequent to property transfer: deed recordation; the purchase agreement or lease; zoning controls; 
applicable state land-use control management systems in effect at the time the property is transferred; 
community, transferee, or governmental notice (if needed); and self-certification (if feasible). To reduce 
potential exposure to health hazards associated with SWMU 2, warning signs stating restrictions on 
human activity within the SWMU would be posted at 200-foot intervals around the boundary of the site. 
The placement of signs for Alternative I is shown in Figure 4-1. Signs and existing natural barriers would 
be effective for restricting human access to the site because they would discourage any inadvertent or 
unsuspecting excavation activities. Warning signs and posts would be repaired and/or replaced as needed 
through implementation of a documented O&M Plan. Natural barriers presently exist and will remain at 
SWMU 2 that restrict easy human access to the site. These include Canoochee Creek to the north, dense 
trees on and around the perimeter of the site, and ditches and steep slopes along the sou them (along Fort 
Stewart Road 129) and eastern perimeters (along Fort Stewart Road 13) of the SWMU. Existing physical 
barriers (barbed-wire fence on the west side), which provide additional land-use restrictions, would also 
be maintained. Shallow groundwater is not used as a source of drinking water at the site, and given the 
availability of the underlying Floridan Aquifer, it is unlikely that the shallow groundwater would ever be 
used for drinking water. The six monitoring wells (MW2, MW3, MW4, MW5, MW6, MW7) installed as 
part of either the Phase I or Phase II RFI and remaining at the SWMU 2 site would be abandoned. 
Monitoring well LAS/MW8, which was discovered during the Phase II RFl, would remain because it was 
installed as part of the groundwater monitoring plan for the Land Application System (LAS) that is 
adjacent to SWMU 2. lnstitutiona I controls prohibiting the use of groundwater would, therefore, be 
effective in protecting human health. 

This is the least expensive of the two alternatives and options, with a life-cycle cost of approximately 
$194,662. 

Alternative la: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Maintenance of 
Existing Physical Barriers, Groundwater Monitoring, Abandonment of Unused Wells, Post
mounted Warning Signs, Implementation of O&M Plan 

This optional alternative has the same features as described in Alternative I with the exception that four 
wells (MW2, MW4, MW5, and MW7) would be used for groundwater monitoring, and the remaining 
wells (MW3 and MW6) would be abandoned. Use of groundwater wells for the purpose of drinking water 
would be expressly prohibited by land·use restrictions provided by the BMP and deed recordation. 
Provisions for groundwater monitoring would be documented in both the BMP and deed recordation. 
These provisions would include monitoring of one up gradient well (MW5) and three down gradient wells 
(MW2, MW 4 and MW7). Groundwater samples would be collected from these wells once every year for 
a period of 5 years to evaluate potential constituent leaching from the buried waste. No specific 
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monitoring requirements are specified under RCRA for c·orrective action at SWMUs; however, the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) requires a 5-year 
review to evaluate the performance and residual risk associated with a selected alternative (including 
alternatives in which wastes remains in place). Five years of groundwater monitoring was selected based 
on the 5-year review requirement for remedial actions under CERCLA. The results would be presented in 
an annual report, in association with the O&M report. Groundwater samples would be analyzed for only 
the soil COCs: chromium and mercury. With the concurrence ofGEPD, monitoring wells MW2, MW4, 
MWS, and MW7 would be abandoned after the completion of the groundwater monitoring program. The 
monitoring wells to be sampled and to be abandoned are identified on Figure 4-1. 

The sampling of groundwater annually for 5 years has a significant impact on the costs of this alternative. 
The groundwater monitoring alone costs $88,063, resulting in a life-cycle cost of approximately 
$340,148, or nearly one and a halftimes Alternative l's life-cycle cost. 

Alternative 2: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Well 
Abandonment, Chain-link Fence Barrier, Fence-mounted Warning Signs, Implementation ofO&M 
Plan 

This alternative is similar to Alternative I in that the land-use control provisions would remain the same 
(i.e., BMP, deed recordation, zoning control). Also, the six existing wells (MW2-MW7) would be 
abandoned, existing natural barriers {creek, dense trees, etc.) would remain. However, the barbed wire 
fence along the western perimeter of SWMU 2 would be removed. Approximately 2,807 linear feet of 
6-foot-high chain-link fencing topped with three strands of barbed wire would be installed around the 
perimeter of the SWMU. The fence would provide a physical deterrent to public access around the entire 
landfill. Fence-mounted warning signs would be positioned approximately every 200 feet. Two 20-foot
wide gates would be installed to allow access to the site for inspection and maintenance. The placement of 
signage and fencing for Alternative 2 is shown in Figure 4-2. The effectiveness of Alternative 2 would be 
significantly greater to that of Alternative I due to the greater level of protection against inadvertent 
intruders as a result of the fencing. The effectiveness of Alternative 2 at preventing the use of 
groundwater would be equal to that of Alternative I. An O&M Plan would be implemented as discussed 
under Alteroative I that would also include maintenance and repair of the fence and signs. 

This alternative is more expensive than Alternative I, with a life-cycle cost of approximately $344,876 or 
nearly one and a halftimes Alternative l's life-cycle cost. 

Alternative 2a: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Maintenance of 
Existing Physical Barriers, Groundwater Monitoring, Abll.lldonment of Unused Wells, Chain-link 
Fence Barrier, Fence-mounted Warning Signs, Implementation of O&M Plan 

This optional alternative has the same features as described in Alternative 2 with the exception that four 
wells would be used for groundwater monitoring, and the remaining wells (MW3 and MW6) would be 
abandoned. Use of groundwater wells for the purpose of drinking water would be expressly prohibited by 
land-usc restrictions provided by the BMP and deed recordation. Provisions for groundwater monitoring 
would be documented in both the BMP and deed recordation. These provisions would include monitoring 
of one upgradient well (MW5) and three downgradient wells (MW2, MW4 and MW7). Groundwater 
samples would be collected from these wells once every year for a period of 5 years to evaluate potential 
constituent leaching from the buried waste. No specific monitoring requirements are specified under 
RCRA for corrective action at SWMUs; however, the Comprehensive Environmental Response, 

.--..._ 
l 

Compensation, and Liability Act (CERCLA} requires a 5-year review to evaluate the perfonnance and ·~ 
residual risk associated with a selected alternative (including alternatives in which wastes remains in 
place). Five years of groundwater monitoring was selected based on the 5-year review requirement for 
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remedial actions under CERCLA. The results would be presented in an annual report, in association with 
the O&M report. Groundwater samples would be analyzed for only the soil COCs: chromium and 
mercury. With the concurrence of GEPD, monitoring wells MW2, MW4, MWS, and MW7 would be 
abandoned after the completion of the groundwater monitoring program. The monitoring wells to be 
sampled and to be abandoned are identified in Figure 4-2. 

The fencing combined with the sampling of groundwater annually for 5 years makes this alternative the 
most expensive. The groundwater monitoring alone costs $88,063, resulting in a life-cycle cost of 
approximately $488,815, or approximately 44 percent more than Alternative Ia and Alternative 2. 
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5.0 CONCEPTUAL DESIGN AND IMPLEMENTATION PLAN 

This section presents a conceptual design and plan for implementation of the selected corrective action 
alternative. Based on the level and type of subsurface soil and groundwater contamination, a cost
effective corrective action was selected that would adequately protect human health. The technology 
evaluation presented in Chapter 4 compared two different corrective action alternatives and two optional 
alternatives based on their effectiveness for protecting human health and their Jife-<:ycle costs. Based on 
that evaluation, Alternative I was selected because it will provide a sufficient level of protection of 
human health at a relatively low cost. 

5.1 SELECTED CORRECfiVE ACfiON 

The selected corrective action alternative involves a multi-layered approach to restricting human activity 
within the boundaries of the subject site. The selected set of institutional controls comprising this 
alternative will provide a combination of land-use restrictions and prohibitions and natural physical 
barriers. Land-use restrictions will be documented and/or enforced through deed recordation, BMP, 
zoning restrictions, and signage. Alternative I, which consists of institutional controls (i.e., land-use 
restrictions) and warning signs, is protective of human health for the COCs (i.e., chromium and mercury) 
because it limits the potential disturbance of the surface and subsurface soil and prevents the use of 
groundwater for drinking water and ·irrigation use. Chromium was identified as a COC because of the 
possibility of direct exposure and because of its potential migration (leaching) to groundwater. Mercury 
was identified as a COC only because of its potential migration (leaching) to groundwater. Chromium 
was not detected in groundwater, and mercury was not detected above its MCL. Implementation of 
institutional controls would put in place administrative procedures that would prevent/control the 
disturbance of surface and subsurface soil, eliminating the possibility of continual and long-term exposure 
to chromium in soil. Warning signs would inform the occasional on-site receptor (e.g., workers, hunters) 
of the restrictions, thereby reducing the potential risk from inadvertent surface soil disturbance. 
Institutional controls would also put in place administrative procedures that would prevent/control the use 
of groundwater for drinking water and irrigation purposes, eliminating the potential exposure of humans 
to chromium and mercury in groundwater. As discussed in Section 3.3, chromium and mercury have not 
been identified in groundwater as current risks to human health and have been only estimated to he 
potential COCs in groundwater based on very conservative modeling (assuming the maximum soil 
concentration, a constant source, etc.). 

Alternative I has been selected because it will provide effective protection of human health at a relatively 
low cost. Although the installation of fencing would provide an additional degree of protection, 
Alternative 2 is not considered cost-effective. The additional protection that the fence would provide 
against inadvertent access to the site and unauthorized soil excavation would be minimal and would not 
justify the significantly greater expense of implementing Alternative 2. Groundwater monitoring as 
described under Alternatives Ia and 2a does not provide enough additional protection to human health to 
justify its increased costs. The groundwater presently does not present a risk to human health. The 
institutional controls described for Alternative 1 will provide a sufficient level of protection of human 
health and an adequate degree of long-term reliability and effectiveness as well as short-term 
effectiveness. The institutional controls under Alternative I can be easily and cost-effectively 
implemented. Justification for selection of this corrective action alternative is further detailed in the 
following evaluations of effectiveness, implementability, and cost. 
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S.l.l Effectiveness 

Post-mounted warning signs and documented land-use restrictions will be highly effective and provide 
long-term reliability with respect to preventing human exposure to physical contact with the buried waste 
within the boundaries of SWMU 2. To maintain an acceptable level of long-term reliability and 
effectiveness, the BMP will establish land-use controls during ownership by DoD. Prior to the planning of 
any construction activities at the FSMR, the BMP must be reviewed. In addition, all construction projects 
will be reviewed during the planning stages for approval by the Base Master Planner and the FSMR 
DPW. These land-use controls will remain in effect after transfer of DoD ownership by restrictions 
imposed through deed recordation. 

Additionally, the proposed abandonment of monitoring wells (MW2, MW3, MW4, MW5, MW6, and 
MW7) and the groundwater-use restrictions will provide an effective method for preventing the use of 
groundwater for drinking water or for irrigation at the site. The surficial aquifer is not an adequate source 
of drinking water at the FSMR and is not used. The BMP will be modified to officially restrict its use, 
further preventing use of the surficial groundwater at the site. 

An annual O&M program will be administered to replace or repair warning signs, which may deteriorate 
over time (see Appendix A). Implementation of the O&M Plan will ensure the effectiveness of this 
program. The O&M program for this CAP will involve inspection as well as potential replacement or 
repair of warning signs. 

Providing institutional controls over the short term will be a very effective means of minimizing or 
eliminating human exposure to buried waste within the boundaries of SWMU 2. Warning signs will be 

.'"""" ! 

most effective over the short term. There is no current risk, and the site is not being used, so access is .--._ 
already limited. l 

5.1.2 Implementablllty 

Very few factors limit implementability of the institutional controls under evaluation.· On-site personnel 
or contractors can readily perform posting of signs. The materials for the installation of warning signs are 
easily available to local contractors. Annual O&M inspections require few resources with respect to 
inspection personnel and materials for repair. Establishment of an adequate combination of land-use 
management tools will require additional time and effort for development, preparation, and processing of 
the necessary paperwork; however, the time and resources are available to administer and acquire the 
necessary land-use controls because the property is not expected to be sold or leased in the near future. 
Administrative provisions already exist to allow for incorporation of land-use controls into the BMP and 
to facilitate deed recordation. 

5.1.3 Cost 

The estimated total life-cycle cost of installation of warning signs, well abandonment; administrative 
activities associated with acquisition oflegal controls, O&M activities, and management and oversight is 
$194,662. This alternative provides adequate protection of human health and the environment. 

5.2 CONCEPTUAL DESIGN 

During the period of ownership by DoD, institutional controls will be recorded to ensure implementation 
in the BMP. Notification of transfer will be made to regulatory authorities upon transfer of the property. --.,\ 
Land-use restrictions and institutional control requirements that are expected to be enforced subsequent to 
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property transfer include the following: deed recordation; the purchase agreement or lease; zoning 
controls; applicable state land-use control management systems in effect at the time the property is 
transferred; conununity, transferee, or governmental notice (if needed); and self-certification (if feasible). 
To reduce potential exposure to human health hazards associated with SWMU 2, warning signs stating 
restrictions on human activity within SWMU 2 will be mounted on poles around the boundary of the 
SWMU (see Figure 4-1). 

All activities that would involve disturbance of the subsurface will be minimized in accordance with all 
land-use control mechanisms. Activities that will be prohibited include military training exercises, 
hunting, recreational activities, and construction of residential facilities. However, the following 
activities, conducted in a manner that would minimize disturbance of the subsurface, will be permitted; 

\, 
• timber harvesting (possible in the future), 
• performance of wildlife studies, and 
• provision and maintenance of feed lots for deer. 

5.2.1 Establishment of lnstltutlona.l Controls 

Prior to installation of warning signs at the SWMU, land-use and "zoning-like" requirements for the 
subject site will be incorporated into the BMP, which will include all restrictions and provisions 
documented in Appendix B of this report. The BMP will include a description of institutional controls 
provided in this CAP. The appropriate implementing document(s) will include land-use prohibitions and 
restrictions, including those related to activities that disturb the subsurface and to construction of new 
buildings. The appropriate implementing document(s) will also provide allowances for those activities 

[· that do not impact the subsurface, as described above. Reference to documents relevant to the corrective 
actions perfonned at this SWMU will also be included in the BMP. 

Deed recordation and the purchase or lease agreement upon property transfer will also incorporate land
use controls. Deed recordation provisions and requirements are described in Appendix B. The deed 
recordation will, in perpetuity, notify any potential purchaser of the property that SWMU 2 has been used 
as a landfill. The purchase agreement(s) and deed recordation or lease agreement will reference this CAP 
and other environmental documents that contain the rationale for the restrictions. As required by the DoD 
policy "Responsibility for Additional Environmental Cleanup after Transfer of Property," the property 
disposal agent will ensure that the transfer documents for real property reflect the land-use controls. The 
legal office of the US ACE and its telephone number will be included as a point of contact in the purchase 
agreement and deed in case a problem arises with a use control, additional contamination is found, or the 
transferee wishes to revise or terminate a land-use control. All applicable and appropriate state land-use 
control management systems in effect at the time of transfer will also be implemented. Additional land· 
use control mechanisms related to property transfer (e.g., notices, media-use restrictions, self· 
certification) will be evaluated and implemented as necessary and appropriate. 

A survey plat has been prepared (Appendix C) by a professional land surveyor certified in the state of 
Georgia. The plat will be included in the BMP. The survey plat indicates the location and dimensions of 
the SWMU 2 with respect to permanently surveyed benchmarks. The plat contains a prominently 
displayed note that states Fort Stewart's obligation to prohibit disturbance of SWMU 2 in accordance 
with this CAP. 
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5.2.2 Warning Signs 

, I 

' 

Fourteen pennanent warning signs will be mounted on poles at approximately 200-foot intervals 
surrounding the perimeter of SWMU 2, as shown in Figure 4-l. These signs will be worded as shown 
below. 

FORMER LANDFILL 
NO TRESPASSING 

CONTACTDPW 
REGARDING USE RESTRICITONS 

767-2010 

Each sign will have the dimensions of 24 inches by 24 inches. Warning signs will be metal plates with 
reflective painting and 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 pennanently labeled (for identification purposes) on the back with a 
numerical identification number as shown on Figure 4-1. 

The warning signs at the Camp Oliver Landfill 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 I month after inspection. Should damage be observed between inspections, repair or replacement 
will occur within I month following observation. 

5.2.3 Well Abandonment 

Six monitoring wells (MW2, MW3, MW4, MWS, MW6, and MW7) will be properly abandoned. The 
abandonment of monitoring wells will lnclude removal of the protective guard posts, concrete pad and 
surface casing and grouting the wells to ground surface. The debris from the abandonment of the 
monitoring wells will be disposed of at the Fort Stewart Sanitary Landfill. 

5.3 COST ESTIMATE 

A detailed cost estimate is provided in Appendix D for implementation of institutional controls at the 
Camp Oliver Landfill. The life-cycle cost estimate for the selected institutional controls alternative is 
$194,662, which includes $24,350 for capital costs and $101,237 for O&M for 30 years. 

5.4 IMPLEMENTATION SCHEDULE 

Implementation of the corrective action will begin once approval of this CAP is received from GEPD. 
The schedule presented in Table 5-1 has been established for implementation of institutional controls at 
this site. 
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Table 5-1. Corrective Action Implementation Schedule, SWMU 2 

Time from GEPD Approval of 
Task CAP (days\ 

Procure signs and materials. 90 
Record institutional controls in BMP and any other approved implementing 120 
document. 
Perform well abandonment. 120 
Install warning signs. 120 
Perform inspections Annually" 
(implement O&M Plan). 
Repair/replace signs. As needed 
Notify GEPD of property transfer. Prior to property transfer 
Establish appropriate legalland·use controls for property transfer (e.g., Prior to property transfer 
deed recordation, lease or purchase agreements) 
a The first O&M report w1ll be submitted to GEPD 455 days after the mstallauon of the warnmg Signs, wllh subsequent reports 
submilled annually thereafter. 
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1.0 INTRODUCTION 

1.l SCOPE 

This report documents the Corrective Action Plan (CAP) for the TAC-X Landfill, Solid Waste 
Management Unit (SWMU) 3 at the Fort Stewart Military Reservation (FSMR), Georgia. A Phase II 
Resource Conservation and Recovery Act (RCRA) Facility fnvestit,'ation (RFI) was conducted in 
November and December of 1997. The revised final Phase II RFJ Repot1 (SAlC 2000) determined that 
this SWMU required a CAP to evaluate appropriate remedial actions to eliminate or minimize potential 
risks associated with the TAC-X Landfill. Implementation of the remedy selected in this CAP is required 
for this site to protect the health of humans corning in contact with the site. This report has been prepared 
by Science Applications International Corporation for the U.S. Army Corps of Engineers (USACE), 
Savannah District, under Contract DACA21-95-D-0022, Delivery Order No. 0062. 

The TAC-X Landfill is located about 1.25 miles south of the northern Fort Stewart boundary, 
approximately 3.5 miles south-southwest of Pembroke, Georgia, and less than I mile southeast of Dean 
Field and the TAC-X (Noncommissioned Officers' Academy). The site is accessed by a 0.1-mi!e unpaved 
road on the southwestern side of Fort Stewat1 Road 42. The TAC·X Landfill comprises approximately 
6.3 acres, with two trenchlike depressions present at the site. One of the trenches is reportedly unused. 
The reported dimensions of the disposal trench are 20 feet wide by 400 feet long by 5 feet to 6 feet deep. 
A site reconnaissance in November 1993 observed household-type debris (e.g., plastic spoons and bags) 
within the overburden pile on the western side of the disposal trench. Aged refuse is reported to be 
present at the bottom of the disposal trench (Geraghty and Miller 1992). Further background information 
concerning the landfill is provided in Chapter 2. The history of the TAC-X Landfill is summarized in 
Section 2.1. 

Based on the findings presented in the revised final Phase 11 RFI Repot1 for 16 SWMUs dated April 2000 
(SAIC 2000), a "no further action required" status has been assigned to the T AC-X Landfill for 
investigative purposes. As recommended by the revised final Phase H RFI Report for 16 SWMUs and as 
concurred to by the Georgia Environmental Protection Division (GEPD) (approval letter from Mr. Bruce 
Khaleghi to Colonel Gregory Stanley dated December 8, 2000). a CAP has been prepared for SWMU 3 
because buried waste will remain in place. Implementation of the selected remedy documented by this 
CAP is necessary to control intrusive activities at this site, to be protective of the health of humans 
potentially coming in contact with the buried waste, and to prevent the use of groundwater as a drinking 
water source. As concurred to by GEPD, this CAP has been prepared to evaluate the use of institutional 
controls to protect human health. A "no action" alternative is also presented and evaluated to provide a 
comparison to the institutional controls alternative. 

·The CAP describes and provides designs for the selected remedy and includes plans for its 
implementation along with a plan for operations and maintenance (O&M) of the selected remedy. Also 
included in this plan are a detailed cost estimate and a schedule of implementation for the selected 
corrective action. 

1.2 SITE BACKGROUND 

USACE installed four monitoring wells in 1980, and b'l'OUndwater and surface water samples were 
collected that same year. Iron was detected at concentrations that exceeded the drinking water standard. 
Chemical data from the site. indicated that the surface water in the area was not being significantly 
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degraded as a result of past operation of the landfill. Iron concenlrations in the surface water near the -..., 
landfill were reported as high; however, concentrations of iron near background values were reported a 
short distance from the landfill. Four soil borings were installed to a depth of 50 feet, and one soil boring 
was ins !ailed to a depth of I 00 feet during a 1982 Environmental Science and Engineering study. 
Subsurface soil samples were collected for analysis of geotechnical parameters. No samples were 
submitted for analysis of chemical parameters. In.l993, as part of the Phase I RFI, one surface soil sample 
was collected from a location near the southern end of the marshy area and analyzed for volatile organic 
compounds (VOCs), total RCRA metals, and pesticides/polychlorinated biphenyls (PCBs). Groundwater 
samples were collected from four monitoring wells using non-low-flow techniques. Gro11ndwater was 
analyzed for VOCs, total RCRA metals, and pesticides!PCBs. Due to drought conditions, a surface water 
sample was not collected from the marshy area. Arsenic and lead are considered to be site-related 
contaminants (SRCs) in surface soil based upon the Phase I RFI. 2-Butanone was detected in 
groundwater. Lead was detected in monitoring well TX-M3 at a concentration above the reference 
background criterion, but not above its U.S. Environmental Protection Agency (EPA) action level. Non-
low-flow techniques were used to collect the groundwater samples, and the elevated lead conccnlration 
might be due to particulates in groundwater. The Phase I RFI recommended that a Phase II RFI be 
perfonned at SWMU 3. · 

The objectives for the Phase II RFI, as defined by the Phase II RFI Sampling and Analysis Plan (SAIC 
1997) approved by GEPD on October 10, 1997, were as follows: 

• determine the horizontal and vertical extents of contamination; 
• determine whether contaminants present a threat to human health or the environment; 
• determine the need for future action and! or no further action; and 
• gather data necessary to support a CAP, if warranted. 

The scope of the Phase ll fieldwork included the following activities: 

• Initial installation of three soil borings and one backgro11nd well. It was determined during 
redevelopment of existing wells during the Phase II RFI, however, that the screened intervals of 
presently existing monitoring wells MW2, MW3, and MW4 were below the water table; tlwrefore, 
three additional mllnitoring wells (MW6, MW7, and MW8) were installed near existing wells at the 
water table. A surface soil sample and a subsurface soil sample were collected from each 
boring/well. In addition, three surface soil samples were collected from within the trenches of the 
landfill. All surface and Sllbsurface soil samples were analyzed for VOCs, semivolatile organic 
compounds (SVOCs), pesticides!PCBs, and RCRA metals. 

• Installation of four groundwater monitoring wells. Geotechnical samples were collected from the 
four monitoring well boreholes. The groundwater samples collected from the four newly installed 
and four existing monitoring wells were analyzed for VOCs, SVOCs, pesticides!PCBs, and RCRA 
metals. Conductivity, temperature, pH, dissolved oxygen (DO), oxidation-reduction potential 
(Redox), and turbidity were measured in the field during sampling. 

• Collection of groundwater samples from three hand-auger holes located in the depression area 
downgradient of the trenches. The groundwater samples collected from the three hand·auger 
locations were analyzed for VOCs, SVOCs, pesticidesiPCBs, and RCRA metals. In addition, 
dissolved RCRA metals analysis . was performed on the groundwater samples. Conductivity, 
temperature, pH, DO, Redox, and turbidity were measured in the field during sampling. 
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• Collection of two surface water samples and two sediment samples from the depression area into 
which the two trenches drain. No upstream locations were available at the site for sampling. The 
surface water and sediment samples were analyzed for VOCs, SVOCs, pesticidesiPCBs, and RCRA 
metals. One of the sediment locations (SWS I) was resampled for VOCs only on November 30, 
l999, to confirm or deny the elevated concentrations ofVOCs detected in the first set of samples. 

1.3 REGl:LA TORY BACKGROUND 

Executive Order 12088, signed in 1978, requires federal facilities to comply with federal, state, and local 
pollution requirements. The Defense Environmental Restoration Program (DElli') was formally 
established in fiscal year 1984 to promote and coordinate efforts for the evaluation and cleanup of 
contamination at U.S. Department of Defense (DoD) installations. Executive Order 12580, signed 
January 23, 1987, relates to Superfund implementation and assigns responsibility for carrying out the 
DERP to the Secretary of Defense. The Installation Res(oration Program was established as part of the 
DERP to assess potential· contamination at DoD installations and formerly used properties and to address 
site cleanups, as necessary. With the promulgation ofRCRA and the subsequent approval of the Georgia 
Hazardous Waste Management Act by EPA, the state was granted RCRA permitting authority. In 
accordance with RCRA, the state issued to Fort Stewart, in August 1987, a Hazardous Waste Facility 
Permit {Georgia Environmental Division Permit No. HW-045 (S&T)]. The permit was renewed in 
August 1997. The TAC-X Landfill (SWMU 3) is a listed SWMU in fort Stewart's Subpart B Permit 
(Appendix A) and, therefore, is subject to investigation according to Title 40. Code of Federal 
Regulations, Part 264.10l(c) [as reported in Section 10.2 of the revised final Phase II RFJ Report for 
16 SWMUs, dated April 2000 (SAIC 2000)] and to corrective action (the subject of this CAP), if 
necessary. 

1.4 REPORT ORGANIZATION 

This CAP report is divided into six chapters: (!) Introduction, (2) Site Characterization and Remedial 
Investigation Results, (3) Justification/Purpose of Corrective Action, ( 4) Screening of Corrective Actions, 
(5) Conceptual Design and Implementation Plan, and (6) References. Chapter l (Introduction) provides 
an explanation of the scope of the CAP, presents general background information on the FSMR and 
specific background information on the site, and provides regulatory background information. Chapter 2 
(Site Characterization and Remedial investigation Results) provides an overview of the site; physical and 
environmental descriptions; and the nature and extent of contamination, contaminant fate and transpnrt, 
and preliminary risk evaluation information. Chapter 3 (Justification/Purpose of Corrective Action) 
presents remedial response objectives and the purpose for corrective action and identifies and describes 
the corrective action alternatives under evaluation. Chapter 4 (Screening of Corrective Actions) presents 
an evaluation of corrective actions and screens the corrective actions against established objectives and 
balancing !actors. Chapter 5 (Conceptual Design and Implementation Plan) identifies the selected 
corrective action, presents design and implementation details, and provides a cost estimate and schedule 
for the selected remedy, Reference information is presented in Chapter 6. The O&M Plan for the selected 
remedy is presented as Appendix A. Appendix B presents the Base Master Plan (BMP) and deed 
recordation requirements. Appendix C presents a site description, directions to the site, and the 
topographic survey ofSWMU 3. Appendix D presents cost estimates for the alternatives. 
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2.0 SITE CHARACTERIZATION AND REMEDIAL 
INVESTJGATION RESULTS 

Fort Stewart (then known as Camp Stewart) was established in June 1940 as an antiaircrafl 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 
annor 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 becam~ a 
training and maneuver area, providing tank, field artillery, helicopter gunnery, and small arms training lor 
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 J 996, was 
permanently stationed at Fort Stewart in 1975. 

The FSMR is located in portions of Liberty, Bryan, Long, Tattnall, and Evans counties, Georgia, 
approximately 40 miles west-southwest of Savannah, Georgia (Figures 2-1 and 2-2). The cantonment, or 
ganison area, of the FSl\ofR is located within Liberty County, on the southern boundary of the reservation. 
The TAC·X Landfill is located in Bryan County, south of the northern Fort Stewart boundary. 
approximately 3.5 miles south-southwest of Pembroke, Georgia (Figure 2·3). 

2.1 SITE LOCATION AND HISTORY 

SWMU 3, which is approximately 3.5 miles south-southwest of Pembroke, Georgia, and less than I mile 
southeast of Dean Field and the TAC-X (Noncommissioned Officers' Academy), was active from the 
1960s until1982. The waste disposed of at the landfill from the 1960s to 1979 included residential waste, 
food cans, brush. plastic, and cardboard boxes. From 1979 to 1982, the wastes included grass clippings, 
tree branches, root stumps, and chunks of asphalt and concrete. 

The TAC·X Landfill comprises approximately 6.3 acres, with two trenchlike depressions present at the 
site. One of the trenches is reportedly unused, The reported dimensions of the disposal trench are 20 feet 
wide by 400 feet long by 5 feet to 6 feet deep. A site reconnaissance in November 1993 observed 
household-type debris (e.g., plastic spoons and bags) within the overburden pile on the western side of the 
disposal trench. Aged refuse is reported to be present at the bottom of the disposal trench (Geraghty and 
Miller 1992). A site reconnaissance in September 1996 indicated no evidence of any landfill operations. 
The site is nearly flat, but slopes gently toward the south. Pine trees, brush, and grass cover most of the 
site. The southernmost portion of the site is marshy, with surface water present. 

Based on the findings presented in the re\~sed final Phase II RFJ Report for 16 SWMUs (SAIC 2000), a 
"no further action required" status was assigned to the investigation of the nature and extent of potential 
contamination associated with SWMU 3. As recommended by the revised final Phase II RFI Report for 
16 SWMUs and as concurred to by GEPD (approval letter from Mr. Bruce Khaleghi to Colonel Gregory 
Stanley dated December 8, 2000), a CAP was recommended for SWMU 3 because buried waste will 
remain in place. The CAP is necessary to control intrusive activities at this site, to be protective of the 
health of humans potentially coming in contact with the buried waste, and to prevent the use of 
groundwater as a drinking water source. 
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Figure 2-1. Regional Location Map for Fort Stewart Mllltllry Reservation, Georgia 



Figure 2-2. Location Map for F<>rt Stewart Military Reservation, Georgia 
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2.2 TOPOGRAPHY/PHYSIOGRAPHY ICLJMA TE 

The FSMR occupies a low-lying. tlat region on the coastal plain of Georgia. Surlace elevations runge 
from approximately 20 feet to 100 feet above mean sea level (amsl) within the FSMR and generally 
decrease from northwest to southeast across the reservation. Terraces dissected by surface water drainages 
dominate the topography. The terraces are remnants of sea level nuctuations. The four terraces present 
within the FSMR are the Wicomico, Penholoway, Talbot. and Pamlico (Metcalf and Eddy 1996). 

There are approximately 6 feet of relief across the TAC-X LandfilL The elevation is approximately 
73 feet amsl along the northern boundary and slopes gently to approximately 67 feet amsl along the 
southern boundary. Two disposal trenches run approximately north to south, terminating in a small, 
swampy depression, Standing water can accumulate in the depression after rainfall events and was present 
during the Phase Il investigation. Soil from the trenches is mounded along their sides. The site is heavily 
forested. Existing site features and topO[,>raphy are presented in Figure 2-4. 

Fort Stewart has a humid, subtropical climate with long, hot summers. Average temperatures rnnge 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, hut severe local 
storms (tornadoes and hurricanes) do 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 !992). 

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 in thickness and is dominated by elastics. The 
Tertiary section is approximately 2,170 feet in thickness and is dominated by limestone, with a 175-foot
thick cap or 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 !942, 1.8 miles north or 
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 Jog 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. 

Boring logs showing the types of soil encountered during the Phase II RFI at the TAC-X Landfill in soil 
screening probes, groundwater screening probes, and monitoring well boreholes are provided on pages 
A.2-l through A.2-19 in Appendix A of the revised final Phase II RFJ Report for 16 SWMUs 
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(SAIC 2000). Geological cross sections of the site, depicting the lithology and stratil,'faphy of the 
unconsolidated soil deposits beneath the site, as inferred from the soil boring logs, are shown on 
Figures 10.2-2 and 10.2-3 of the revised final Phase II RFJ Repon. 

The soil present across the TAC-X Landfill consists of alternating layers of sand and clayey sands, as 
indicated in cross sections A-A' and B-B' [Figures 10.2-2 and 10.2-3, respectively. of the revised final 
Phase II RF! for 16 SWMUs (SAIC 2000)]. 

Geotechnical soil samples were collected from the four monitoring well boreholes (MW5-MW8), and the 
results are presented in Table 10.2-3 of the revised final Phase II RFI Report for 16 SWMUs 
(SAJC 2000). The geotechnical analytical results indicated that tested soil was sand, with the proportion 
of fine-grained particles varying from 1.3 percent to 5.2 percent by weight. Soil from all the monitoring 
wells was non-plastic. The soil from the screened intervals in MW-5 and MW-6 had a permeability of 
4.50 x 10·' em/sec and l .20 x I o·• em/sec, respectively, which is typical for clayey sands. 

2.4 SITE HYDROLOGY 

The principal surface water body accepting drainage from the FSMR is the Canoochee River, which joins 
the Ogeechee River (pan of the nonhwestem boundary of the reservation). Canoochee Creek is a lributary 
of the Canoochee River, which drains much of the western portion of the FSMR. The surface drainage at 
the site flows to the swampy depression along the south/southwestern boundary of the site. The trenches 
on-site also drain to the swampy depression. The swampy area ultimately makes its way to the 
Canoochec River. 

2.5 HYDROGEOLOGY 

The hydrogeology in the vicinity of the FSMR is dominated by two aquifers. referred to as the Principal 
Artesian Aquifer and the surficial aquifer, that are separated by a confining unit, the Hawthorn Group. 

The Principal Artesian Aquifer is the lowermost hydrologic unit; is regionally extensive from South 
Carolina through Georgia, Alabama, and most of Florida; and is regionally known as the Floridan 
Aquifer. This aquifer is subdivided into upper and lower hydrogeologic units. The upper hydrogeologic 
unit is composed primarily of Miocene-age argillaceous sands and clays and Oligocene- to Eocene-age 
limestones (including the Ocala Group and the Suwannee Limestone, where present) at the top. The upper 
hydrogeologic unit ranges in thickness from 200 feet to 260 feet and is most productive where it is 
thickest and where secondary permeability is most developed. The lower hydrologic unit is comprised of 
the Eocene-age A von Park Limestone at the base. The lransmissivity of the aquifer in the Savannah area 
ranges from about 28,000 square feet/day to 33,000 square feet/day (Krause and Randolph 1989). 
Groundwater from this aquifer is primarily used for drinking water (Arora 1984). Thirteen groundwater 
production wells are used for potable water supply on the FSMR, and one additional production well is 
used for fire protection. 

The confining layer for the Principal Artesian Aquifer is the phosphatic clays of the upper Hawthorn 
Group. These sediments are regionally extensive and range from 60 feet to 80 feet in thickness at the 
FSMR. There are minor occurrences of aquifer material within the HaMhom Group; however, they have 
limited utilization (Miller 1990). 

The uppem10st hydrologic unit is the surficial aquifer, which consists of widely varying amounts of sand, 
silt, and clay ranging from 35 feet to 150 feet in thickness. Well yields from this aquifer would range 
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from 2 gallons to 180 gallons per minute based on geotechnical data from the monitoring wells installed ''"""\ 
during the Phase li RFJ. 

Groundwater was encountered at approximately 5 feet bgs along the northern boundary of the site at SB 1 
to approximately 12 feet bgs along the southern boundary. The shallow groundwater flow direction across 
the site is to the south-southwest toward the swampy depression area, and the hydraulic gradient is 
0.0093 foot/foot [see Figure 10.2-4 of the revised final Phase li RFI Report for 16 SWMUs 
(SAIC 2000)]. The deep groundwater flow direction across the site is also to the south-southeast, and the 
hydraulic gradient is 0.002 foot/foot (see Figure 10.2-5 of the revised fmal Phase II RFI Repon). 

:1.6 SITE ECOLOGY 

Approximately 7.8 square miles of the 436.8 square miles at the FSMR comprise the garrison area. The 
remainder is used for ranges and training areas (approximately 11 percent) or held as non-use areas. 

Eighty-four percent of the land is forested (approximately 367.2 square miles). Sixty-six percent of the 
forest area is pine, with the major species including the slash, loblolly, and longleaf pines. Thirty· four 
percent of the forest is composed of river bortomlands and swamps whose major species include the 
tupelo, other gum trees, water oak. and bald cypress trees. The open range and training areas comprise 
II percent of the Installation and consist of grasses, shrubs, and scrub tree (oak) growth. 

Aquatic habitats on the FSMR include a number of natural or man-made ponds and lakes, the Canoochee 
River, Canoochee Creek and its tnoutaries, and a number of bottomland swamps and pools. The 
Ogeechee River borders the installation along its northeastern boundary. Organic detritus content is high, 
and, dark coloring of the water is not unusual. Dense growths of aquatic vegetation are also typical, 
especially during the summer months. 

Both terrestrial and aquatic fauna are abUlJdant in the unimproved areas of the FSMR. Major game 
species found on the Installation include white·tailed deer, feral hog, wild turkey, rabbit, squirrel, and 
bobwhite in addition to numerous other mammal, bird, reptile, and amphibian species (Environmental 
Science and Engineering 1982). Dominant fish include bluegill, largemouth bass, crappie, sunfish, 
channel catfish, minnows, and shiners. Three federally listed threatened or endangered species reside at 
the FSMR: the American bald eagle, Eastern indigo snake, and red-cockaded woodpecker. 

The habitats at SWMU 3 are classified as "forestlands" consisting mainly of well-spaced, mature pine and 
aquatic habitats. The surrounding forest is mixed pine-hardwood and much denser, with a thick 
understory. Just south of the old trench area is a wetland, or ephemeral pond, with tarmic water exceeding 
l foot in depth at many places. Sediments in this area are soft" and organic. Aquatic flora occurs along the 
old trenches and at the mouth of the wetland area. 

2.7 NATURE AND EXTENT OF CONTAMINATION 

The results of chemical analyses performed during the Phase I and Phase 11 RFJs indicated that soil, 
groundwater, and sediment contain organic and metal contaminants at concentrations greater than their 
reference background concentrations. No contaminants were detected in surface water. 

The reference background criteria for the TAC-X Landfill have been developed based on data from \ 
background samples collected across the FSMR for SWMUs under Phase I and/or Phase ll RFis. In .· 
general, reference background samples were collected in each medium at locations upgradient or 
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upstream of each site so as to be representative of naturally occurring conditions at SWMUs under 
investigation. In addition. soil collected during the Phase I RFl [from the Bum Pits (SWMUs 4A-4F), 
Active Explosive Ordnance Disposal Area (SWMU 12A), etc.] was included in the background data set if 
it was detennincd to come from upgradient of the site and to be of sufticient quality to be representative 
of natural background conditions at the FSMR. A summary of the sample locations by medium at each 
SWMU and the source of the data (Phase I and II RFI analytical data) is presented in Table 5-l of the 
revised final Phase II RFI Report for 16 SWMUs (SAJC 2000). 

EPA Region IV methodology (EPA 1995) was used as guidance for the development of the background 
data set for screening metals data. In cases in which enough samples (e.g., 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 backt:round, background can be calculated as two 
times the mean background concentration (EPA 1995). Given that fewer than 20 backgroWld samples 
were collected for the l'SMR, the latter method was used for calculating reference background 
concentrations. 

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. Because there was no 
upstream surface water or sediment location for SWMU 3, the site-specific background location for the 
Former 724th Tanker Purging Station (SWMU 26) was used for SWMU 3, 

lnorganics were considered to be 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 anthropomorphic in nature. 

Appendix G of the revised final Phase II RFl Report for 16 SWMUs (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 outher 
in the sampling data. The nature and extent of contamination by medium is summarized below. A tabuiar 
summary of SRCs by medium for the TAC-X Landfill is presented in Table 2-l. The Phase I and Phase II 
RFI sample locations are presented in Figure 2-5. 

2.7.1 Surface Soli 

Eleven surface soil samples were collected from four monitoring well boring locations, three soil boring 
locations, and four surface soil samples during the Phase I and Phase ll RFls. No VOCs were detected in 
surface soil. Low, isolated concentrations of bis(2-ethylhexyl)phthalate (an SVOC) and four pesticides 
(alpha-BHC, gamma·BHC, heptachlor epoxide, and methoxychlor) were detected in surface soiL Arsenic. 
chromium, and lead were detected at concentrations above reference background criteria in one of 10 
surface soil samples. Bis(2·ethylhexyl)phthalate, alpha-BHC, ganuna-BHC, heptachlor epox.ide, 
methoxychlor, arsenic, chromium, and lead were considered to be SRCs in surface soil. 

2.7.2 Subsurface Soil 

Seven subsurface soil samples were collected during the Phase 1l Rf"l from four monitoring well boring 
locations and three soil boring locations. Two VOCs (2·butanone and acetone), one SVOC [bis(2-
ethylhexyl)phthalate], and three pesticides (4,4'-DDE; aldrin; and methoxychlor) were detected in 
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subsurface soil. Chromium and cadmium were detected at concentrations above reference background 
criteria in one (MW6) of seven subsurface soil samples. 2·Butanone; acetone; his(2-ethylhexyl)phthalate; 
4,4'-DDE; aldrin; methoxychlor; cadmium; and chromium were considered to be SRCs in subsurface soil 
atSWMU3. 

2.7.3 Groundwater 

Low, isolated concentrations of acetone (a VOC) and three pesticides (4,4'·DDT; beta-BHC; and delta
BHC) were detected in groundwater collected from Geoprobe locations. Barium, cadmium, chromium, 
lead, and mercury were detected at concentrations above reference background criteria in groundwater 
colle.-:ted from Geoprobe locations. However, corresponding dissolved metal concentmtions for all five 
constituents were below reference background concentrations, indicating that the total metals might be . ·-..._, 
associated with particulates in the groundwater. ' 
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A low, isolated concentration of 2-hexanone (a VOC) was detected in groundwater collected from 
monitoring well MW6. Mercury was detected at concentrations (0.15 flg/L and 0.16 )tg/L) slightly above 
the reference backgrmmd criteria (0.14 f.tg/L) in two of eight groundwater samples collected from the 
monitoring wells. 

2-Hexanone; acetone; 4,4'-DDT; beta-BHC; delta-BHC; barium; cadmium; chromium; lead; and mercury 
were considered to be SRCs in groundwater. 

2.7.4 Surface Water 

One SVOC [benzo(b)fluoranthene] was detected in surface water. Arsenic, barium, chromium, and lead 
were detected in surface water at concentrations _above reference background criteria. 

Seven VOCs (acetone, methylene chloride, 2-butanone, 2-hexanone, benzene, carbon disulfide, and 
toluene) were detected in sediment. Acetone and methylene chloride were initially detected at one oftv~o 
sediment locations at concentrations of 7.7 mg/kg and 6.49 mglkg, respectively. These elevated 
concentrations were believed to be the result of field and laboratory contamination, and !be location was . 
resampled. Acetone was detected at a concentration of 0.618 mglkg, and methylene chloride was not 
detected in the resampled sediment, indicating that the elevated levels of acetone and methylene chloride 
were probably the results of field or laboratory contamination. Methylene chloride is not considered to be 
an SRC in sediment. 2-Butanone, 2-hexanone, benzene, carbon disulfide, and toluene were detected in 
only the resampled sediment; therefore, 2-butanone, 2-hexanone, acetone, benzene, carbon disulfide, and 
toluene are considered to be SRCs in sediment. 

Arsenic, barium, chromium, lead, mercury, and selenium were detected in sediment at concentrations 
above reference background criteria. Sediment samples from SWSl hed significantly higher 
concentrations than did those from SWS2. 

2.8 CONTAMINANT FATE AND TRANSPORT 

2.8,1 Leachability Analysis 

Contaminant fate and transport analysis provided an assessment ofthe potential migration pathways and 
transport mechanisms affecting the chemicals at the site. In particular, the leachebility of contaminants 
from soil and sediment to groundwater and their natural attenuation in groundwater were evaluated. 

The site characterization identified inorganic, organic, and pesticide SRCs in surface soil, subsurface soil, 
and sediment (Table 2-1). These constituents were compared to EPA Generic Soil Screening Levels 
( GSSLs; EPA 1996a) to determine if these constituents might leach from soil or sediment into 
groundwater at concentrations that exceed groundwater standards (i.e., concentrations that exceed the 
maximum contaminant level (MCL) or, in the absence of an MCL, the risk-based concentration for 
drinking water (EPA 1996b)]. 

Based on !be leachehility analysis, there ru:e no contaminant migration constituents of potential concern 
(CMCOPCs) in surface or subsurface soil. 

Of the SRCs identified in sediment, only arsenic, at a concentration of 29.7 mg/kg, slightly exceeded its 
GSSL of 29 mg/kg [see Table 10.2-12 of the revised fmal Phase II RFI Report for 16 SWMUs 
(SAIC 2000)]. Arsenic was detected in surface water; however, the surface water concentration ") 
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(0.0073 mg!L) did not exceed its MCL (0.05 mg/L). Arsenic was not detected in groundwater. Arsenic in 
sediment was not considered to be a CMCOPC based on leaching to groundwater. 

2.8.2 Fate and Transport Modeling 

Fate and transport modeling was performed to quantitatively assess the risks associated with exposure to 
mercury in deep surficial groundwater [an ecological constituent of potential concern (ECOPC: see 
Section 2.9.2)] for the uncertainty evaluation of the preliminary ecological risk evaluation. 

2.8.3 Migration of groundwater to surface water 

Fate and transport modeling was perfonned to quantitatively assess the risk to ecological receptors from 
mercury in deep surficial groundwater that may migrate to Canoochee River approximately 10,000 feet 
down gradient of SWMU 3. The One-dimensional Analytical Solute Transport (ODAST) Model was used 
to estimate the concentration of mercury in the deep !,'foundwater at Canoochee River. The model 
assumed that the concentration in Canoochee River are equal to the concentration in the adjacent 
groundwater. This assumption is conservative. given that it assumes that there is no dilution of the 
constituents upon discharge of groundwater into the surface water body that is approximately 1 0,000 feet 
downgradient of the site. 

The ODAST model assumed that the concentration of metals at the source location would remain 
constant for a period of 70 years. The ODAST model was simulated for a period of !,000 years. The 
ODAST modeling results estimated that the concentration of mercury in Canoochee River will be 
l.8E-7 ~giL 

2.9 PRELIMINARY RISKEVALUATfON 

2.9.1 Human Health Preliminary Risk Evaluation 

The human health preliminary risk evaluation (HHPRE) included a Step 1 risk evaluation to detennine 
potential human health risks associated with the constituents present at the site. Human health 
constituents of potential concern (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 [see Table 10.2-13 of the revised final 
Phase II RFI Report (SAIC 2000)]; SRC's for surface soil, subsurface soil, groundwater. surface water. 
and sediment evaluated under the HHPRE are presented in Table 2-1. 

Arsenic was the only constituent identified as a potential HHCOPC in surface soil. 

No HHCOPCs were identified in subsurface soil at SWMU 3. 

Based on the human health screening, delta-BHC and mercury are HHCOPCs in groundwater. 

The maximum concentrations ofbenzo(h)lluoranthene and arsenic exceeded the human health criteria and 
Ambient Water Quality Criterion (A WQC) for surface water. Chromium and lead exceeded their 
respective A WQCs. Therefore, benzo(h}lluoranthene, arsenic, chromium, and lead are HHCOPCs for 
surface water. 

Arsenic was the only chemical identified as a potential HHCOPC in sediment. 
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A baseline human health risk assessment (BHHRA; see Section 2.10) was performed to quantitatively ) 
assess the risks associated with exposure to the HHCOPCs: arsenic in surface soil and sediment; delta· 
BHC and mercury in groundwater; and benzo(b)fluoranthene, arsenic, chromium, and lead in surface 
water. 

2.9.2 Ecological Preliminary Risk Evaluation 

Acetone, arsenic, barium, carbon disulfide, and selenium were identified as ECOPCs in sediment. 
Preliminary and supplemental risk calculations, however, resulted in hazard quotients (HQs) ofless than 
one for wildlife receptors; therefore, ECOPCs in sediment are unlikely to pose a risk to wildlife receptors. 

Benzo(b)fluoranthene, barium, and lead were indicated as ECOPCs in surface water. Preliminary and 
supplemental risk calculations for mink and green herons exposed to ECOPCs in surface water, however, 
resulted in HQs of less than one; therefore, ECOPCs in surface water are unlikely to pose a risk to 
wildlife receptors. 

Chromium and lead were indicated as ECOPCs in suiface soil at SWMU 3. Supplemental risk 
calculations for chromium and lead, however, resulted in HQs of less than one; therefore, chromium and 
lead in surface soil are unlikely to pose a risk to robins. 

Barium; cadmium; lead; mercury; 4,4'·DDT; and delta·BHC in shallow groundwater are ECOPCs for 
wetland biota because they are present at levels exceeding surface water ecological screening values 
(ESVs). The unfiltered shallow groundwater (hand-augered samples) overestimates the potential 
concentration (dissolved pori ion) of constituents in surface water; therefore, the wetlands biota located in 
the marshy area are not at a significant risk from these constituents. ~ 

Mercury and 4.4'·DDT in shallow surficial groundwater are ECOPCs for wildlife receptors. Based on the 
magnitude of the HQs calculated in the supplemental risk calculations, mercury and 4,4'-DDT are 
unlikely to be potential hazards to wildlife receptors feeding in the marshy area adjacent to SWMU 3. 

Mercury in deep surficial groundwater at SWMU 3 is an ECOPC for aquatic biota and wildlife receptors. 
Mercury is unlikely to be a potential hazard to aquatic biota living in downgradient surface water bodies 
because the predicted maximum discharge concentration of mercury from modeling after dilution does 
not exceed the ESV. Mercury is unlikely to be a potential hazard to wildlife receptors ingesting aquatic 
biota living in downgradient surface water bodies because the supplemental risk calculations using the 
mean groundwater concentration of mercury result in HQs of less than one for mink and 3.0 for green 
herons using conservative exposure assumptions. 

1n summary, the revised final Phase II RFI Report for 16 SWMUs (SAIC 2000) concluded that there is no 
present ecological risk at SWMU 3 and that the site is unlikely to pose an ecological risk in the future; 
therefore further investigation and/or evaluation ofECOPCs was not required. 

Z.lO BASELINE HUMAN HEALTH RISK ASSESSMENT 

The BHHRA addressed the risks associated with exposure to the following HHCOPCs: arsenic (surface 
soil, surface water, and sediment), chromium (surface water), lead (surface water), mercury 
(groundwater), delta·BHC (groundwater), and benzo(b)fluoranthene (surface water). No CMCOPCs were 
identified for this site. 
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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 
could not be quantified. given that the Integrated Exposure Uptake Biokinetic Model for Lead in Children 
(EPA 1994) used to estimate blood-lead levels does not address intermittent exposures such as incidental 
ingestion of surface water as a result of wading. Given that the primary exposure pathway is incidental 
ingestion, the exposure concentration in surface water was compared to risk-based screening values for 
drinking water. 

Current on-site receptor populations include an Installation worker, a juvenile trespasser. and a sportsman. 
However. due to the limited potential exposure of a sportsman from bioaccumt!lation, the sportsman was 
not assessed in the baseline risk assessment. Future on·site and off-site land-use populations include an 
Installation worker. a juvenile trespasser/wader, imd a resident (adult and child). These receptor 
populations represent both on-site and oft~site receptors. The residential receptor population was divided 
into an adult and a child because the adult receptor is at greater risk from exposure to carcinogens, while 
the child is at greater risk from exposure to noncarcinogens. The reader is referred to Appendix l, 
Section 1.2.2 ("Identification of Potential Receptor Populations and Associated Exposure Pathways") of 
the revised final Phase II RFI Report for 16 SWMUs (SAIC 2000) for a more detailed discussion on the 
potential exposure pathways and the diflerences between the exposure of the adult and child resident 
receptors. 

Juvenile receptors (i.e., a juvenile trespasser and a juvenile wader) had incremental lifetime cancer risks 
(ILCRs) that exceeded the target level of I x w-'•. Benzo(b)fluoranthene in surface water is the risk 
driver, with ILCRs that exceeded 1 x l O"' for all of the juvenile receptors; therefore, ben?.o(b)fluoranthene 
was identif1ed as a constituent of concern (COC) in surface water. 

The on-site Installation workers (both current and future) had lLCRs that exceeded the target level of 
1 x 10·•. Arsenic in surface soil is the risk driver, with JLCRs that exceeded 1 x 10·• for both the current 
and future Installation workers; therefore, arsenic was identified as a COC in surface soil. 

The lLCRs for the future on-site resident child and resident adult exceeded the target level of I x l o·'·, 
with IU:R values of 1.21 x JO'' and 7.30 x 10'6, respectively. Arsenic in surface soil was identified as a 
COC tor both of these receptors, with a ILCRs of 1.17 x 1 o·; for the resident child and 6.40 x I 0"' for the 
resident adult. 

Chromium (surface water), lead (surface water), mercury (groundwater), and delta-BHC (groundwater) 
are not risk drivers at this site; therefore, these constituents are not considered to be COCs, Arsenic was 
identified as a COC in surface soil only. lt is not a COC in surface water or sediment 
Benzo(b)fluoranthene was identified as a COC in surface water. 

Remedial levels were derived for arsenic in surface soil and benzo(b)lluoranthene in surface water based 
on an JLCR of 5.0 " 10·'. The development of remedial levels for arsenic and ben7.o(b)fluoranthene is 
summarized below: 

Arsenic. The recommended risk-based remedial level for arsenic in surface soil is 30.3 mg/kg 
(Table 2-2). This concentration is greater than the maximum detected concentration of 24 mglkg. Given 
that the maximum concentration is below the recommended remedial value, no further action is required 
to address the presence of arsenic in surface soil. 
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Table %-2. Remedial Levels for Surface Soli and Surface Water, SWMU 3 

Maximum Risk-based Remedial Le•·els (m2il<R.) 
Dete.:ted ILCR 

Constituent of Concentrallon I 1 X lO'' I Concern lml!lkl!l 1 xlO .. 5 " 10'' 
Surface Soil 

Aisenic I 24 I 0.6 I 6.1 I 30.3 

Surface W4ter 
Benzo(b)lluoranlhene I 0.0066 I 0.0010 I 0.0101 I 0.0505 
Bold mdu~ales concentrations above recommended remedial levels. 

Benzo(b)flnoranthene. The recommended risk-based remedial level for benzo(b)fluoranthene in surface 
water is 0.0505 mg!L (Table 2·2). This value is greater than the maximum detected value of0.0066 mg!L. 
Given that the maximum concentration is below the recommended remedial value, no further action is 
required to address the presence ofbenzo(b)fluoranthene in surface water. 
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3.0 JUSTIFICATION/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 1988). These include the following: (J) protect human health and 
the environment; (2) al!ain media cleanup standards set by the implementing agency; (3) control the 
source of releases so as to reduce or eliminate, to the extent practicable, further releases that may 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 

Based on the llndings of the site characterization at this SWMU, the primary purpose tor implementing 
corrective measures at SWMU 3 is limited to protection of human health and safety. To achieve this goa!, 
two primary remedial response objectives have been established for SWMU 3: (l) to prohibit the 
ingestion of shallow groundwater from the subject site and (2) to prohibit the disturbance of surface and 
subsurface soil to minimize contact with soil and buried waste. Any corrective measures that pose a 
significant threat to human health during implementation (e.g., methods that would involve disturbance of 
subsurface soil) will not be evaluated. Implementation of the selected remedial response will achieve the 
best overall results with respect to such factors as long-term reliability and effectiveness, short-term 
effectiveness, implementability. and cost. 

3.3 IDENTJFICA TION OF REMEDIAl. LEVELS 

As discussed in Chapter 2, remedial levels were developed for the COC at SWMU 3. Arsenic was 
identified as a COC for surface soil at the site. Benzo(b)fluoranthene was identified as a COC in surface 
water through direct exposure. The maximum concentrations of arsenic in surface soil and 
benzo(b)fluoranthene in surface water were below their respective remedial levels (Table 2·2); therefore, 
the revised final Phase U RFI Report for 16 SWMUs (SAIC 2000) concluded that no further action was 
needed to address arsenic in surface soil and benzo(b)fluoranthene in surface water. With the concurrence 
ofGEPD (approval letter from Mr. Bruce Khaleghi to Colonel Gregory Stanley dated December 8, 2000), 
the revised tina! Phase ll RFI Report recommended that institutional controls be implemented at 
SWMU 3. Institutional controls will be protective of human health because land-use restrictions will limit 
direct contact with the potential buried debris and the use of shallow groundwater for drinking purposes, 
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4.0 SCREENING OF CORRECTIVE ACTIONS 

This section identities corrective action technologies applicable to the TAC -X Landfill. The technologies 
that are retained following screening are then presented as corrective action alternatives that address 
limiting exposure to subsurface contamination. These alternatives are then evaluated with respect to 
protection of human health and life-cycle cost. 

4.1 SCREENING CRITERlA 

The first step in the development of corrective action alternatives involves the identification and screening 
oflechnologies 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. The options presented here 
will be evaluated for their general ability to protect and reduce the risk to human health. 

The technologies wi!l be discussed sufficiently to allow them to be compared using three general criteria 
that will function as balancing factors: 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·terrn controls 
and reliability to prevent exposures that exceed levels protective of human and environmental receptors. 
Factors considered include performance characteristics, maintenance requirements, and expected 
durability. . 

4.1.2 fmplementabllity 

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 teclmologics in direct applications or the 
expected performance for similar applications, Uncertainties associated with construction, operations, and 
pcrl(mnance monitoring are also 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 analyzing the material components of the proposed technologies and then determining the 
locations and quantities of materials. Administrative factors include ease of obtaining pennits, enforcing 
deed recordation requirements, and maintaining long-term control of the site. 

4.1.3 Cost 

Relative costs arc included for the corrective actions. The estimates are intended to facilitate evaluation 
and comparison among alternatives; therefore, typical cost-estimating contingencies common to all 
alternatives have been excluded from the estimates at the screening level of evaluation because all of the 
alternatives will have similar contingencies. 
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4.2 EVALUATION OF CORRECTIVE ACTION TECHNOLOGIES 

Three categories of corrective actions were identified: (1) no action, (2) institutional controls: land-use 
controls, and (3) institutional controls: physical barriers. Additionally, an option to monitor groundwater 
will be evaluated for both corrective action categories involving institutional controls. These corrective 
action technologies are described in Table 4-l. The technologies were evaluated using the screening 
criteria of effectiveness, implernentability, and cost. Results of that screening evaluation are also shown in 
Table 4-l. 

The no action alternative provides a baseline against which other options cau be compared. Under the no 
action alternative, no further action would be taken. No cost would be associated with the selection ofthis 
altemative. The acceptability of the no action alternative is judged in relation to the assessment of known 
site risks and by comparison with other corrective action alternatives. 

The no action alternative is not considered to be viable because it provides no reliable or effective method 
for protecting human health; therefore, the no action alternative will be eliminated from further 
evaluation. 

Institutional controls include actions taken to restrict access to contaminated areas by establishing legal 
land-use controls or by providing physical barriers to access. Physical barriers and/or land-use restrictions 
would provide effective, readily implernentable, and cost-effective methods for preventing human 
exposure to buried waste at the site. Land-use controls include deed recordation, controls implemented 
through the BMP, zoning controls, and placement of signs restricting access. Physical barriers include 
installation of a barbed·wired, chain-link fence around the site boundary. Abandonment of groundwater 
wells dno longer hneeded Gfor sitde monitorin_g i~ alsofco

1
nsidedred a

11
s a me

1
tdhod fodr d!scfiourag~ng the u~e odf ---."'.·· 

groun water at I e sne. roun water momtonng o se ecte we s wou provi e m ormatlon associate 
with contaminant concentration trends because contaminants might continue to leach to groundwater over 
time. This activity would involve the use of selected wells for groundwater monitoring purposes only and 
the abandonment ofthe remaining wells. 

4.3 CORRECTIVE ACTION ALTERNATIVES 

The technologies retained following the screening-level step were combined in various ways to develop 
alternatives that would meet the remedial response objective of protection of human health. Two 
alternatives were identified and subsequently evaluated. The option of groundwater monitoring instead of 
well abandonment will also be evaluated for each of the two alternatives. 

• Alternative I: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Maintenance of 
F.xisting Natural Barriers, Well Abandonment, Post-mounted Warning Signs, Implementation of 
O&MPlan 

• Alternative la: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Maintenance of 
Existing Natural Barriers, Groundwater Monitoring, Abandonment of Unused Wells, Post-mounted 
Warning Signs, Implementation ofO&M Plan 

• Alternative 2: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Maintenance of 
Existing Natural Barriers, Well Abandonment, Chain-link Fence Barrier, Fence-mounted Warning 
Signs, Implementation ofO&M Plan -~ 

; 
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Table 4-1. Evaluation ofCorrecti,·e A<lions. SWMU 

Action Descrintion Effectiveness lmplementabilitv Cost" 
No Action The np action alternative provides a This alternative would not address There would be no There would be no cost 

bQse!ine against which other actions the corrective action objectives for implementability involved for associated with the no 
can be compared. Under the no action the site. This alternative would not this alternative because no action ahemative. 
alternative. all source: materials. soil~ pro\'ide protection ofhuman action would be taken~ 
and groundwater would be left ''as is," health because there would not be 
without implementation of any sufficient controls to prevent 
removal~ treatment, or other mitigating human exposure to buried waste. 
actions to reduce existing. or potential 
future human exposure to buried . 
waste by humau disturbance. 

Institutional Land-use controls would reduce Land-use restrictions would be These institutional controls The costs would be low. 
Controls: Land- potential hazards by limiting exposure effective and provide long-term would be readily The cost for deed 
use Controls of humans to contaminated soil. Land- reliability with respect to implcmentable. The property recordation, the BMP and 

use restrictions and institutional preventing human exposure to ~'ill remain under federal zoning controls, Post .. 
control r«tuirements that would be buried waste within the boundaries ownership for the foreseeable mounted signs. 
enforced would include restrictions of the site. Tile technology would future. The B MP is abandonment of the wells. 
through deed recordation, the BMP not provide physical barriers to implementable because and implementation of the 
and zoning contrOls, 'W1lrning signs restrict access to the site; procedures and policies are in O&M Plan for 30 years 
posted arouud the site. groundwater therefore. noncompliance with place at the FSMR to facilitate would range between 
use restriction (monitoring only~ if these land-use restrictions could its implementation. approximately $90.000 and 
necessary). well abandonment. and result in exposure to contaminated $120,000. 
applicable state land-use control media. Tho BMI' is an e!Tective 
management systems in effect at the tool for ensuring estabHshn1ent of 
lime of transfer. Activities. such as land~use restrictions because 
e;«cavation or construction, that would requirements oftbe BMP are 
disturb surface soil would b: enforced by the FSMR in 
prohibited under the deed recordation. accordance with \\TiUen policies 

and procedures. 
Institut-onal Physical barriers would reduce This technology would be Physical barriers would be Installation of fencing 
Controls: potential hazards by limiting exposure effective and provide long-term . readily imp!ementable. The would be expensive. The 
Physical of humans to ccmtaminated soil. reliability with respect to property 'WiU remain under costs for fencing, induding 
Barriers Physical barrlers would include chain~ minimizing human exposure to federal ownership for the 30 yean> of O&M, would 

link fencing topped with barbed wire, buried waste withjn the boundaries foreseeable future. The BMP p:mg~ between 
landfill access gates. and warning of the site by physically restricting is implementable because approximately $170.000 and 
signs around the site. access. procedttres and policies are in $190,000. 

place at tl1e FSMR to facilitate 
its imple~ntation. .. 

' 1\ore. Footnote appc:u·s on pag\! 4-4. 
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Table 4-1. Evaluation of Corrective Actions, SWMU 3 (continued) 

Action Descrintion Effectiveness Implementability Costa 

Groundwater Groundwater monltoring would serve Monitoring wouid provide an Technologies and resources Ground¥<11ter sampling is 
Monitoring to provide information concerning effective method for evaluating are available for co!lection .and relatively expensive. Tile 

trends associated with the concentrations of constituents in analysis of groundwater eost for groundwater 
concentrations of constituents over groundwater over time. resources. sampling for 5 years would 
time. Monitoring would continue on range between 
an annual basis for a period of 5 years approximately $90,000 and 
to evaluate potential constituent $110,000. This includes 
leaching from the buried waste. other direct costs (e.g .• 

pumps. meters), travel and 
per diem for the sampllng 
crew. laboratory analysis. 
quality assurance, and 
reporting for five. sampling; 
events. . An uppro"tttna1c range of the capital and O&M costs for 30 years JS presented for C\1-alu:::stHlO of the reiat1ve oosts of the alternative. The range docs not mclud<: cng_meenng 

rrrunagcrnellt heahh and safety~ contractor profit, or contingency costs. 



• Alternative 2a: Institutional Controls: BMP, Deed Recordation, Zoning Controls. Maintenance of 
Existing Natural Barriers, Groundwater Monitoring. Abandonment of Unused Wells, Chain·li:!k 
Fence Barrier. Fence-mounted Warning Signs, Implementation of O&M Plan 

4.3.1 Evaluation Factors 

Based on the results of the technology screening, each of the retained technologies is considered 
applicable to the site and implementable: therefore, two primary evaluation factors were used in the 
preferred corrective action alternative: protection of human health and life·cycle costs. 

Protection of Hmnan 1/ealtll 

The effectiveness of each proposed alternative at protecting human health at this site is dependent upon its 
ability to prohibit human activity associated with disturbance of subsurface soil and usage of shallow 
groundwater, For each alternative the level of protection of human health was evaluated and compared 
with those of the other alternatives. For retained Alternatives l and 2, usage of groundwater would be 
prohibited through abandonment of existing wells and through legal land-usc controls (i.e., BMP, deed 
recordation, and zoning). For both options to these alternatives, usage of groundwater for drinking would 
be prohibited, and environmental monitoring would be required for 5 years to evaluate potential 
constituent leaching from buried waste through legal land-use controls (i.e., BMP and deed recordation). 
For both alternatives and their options, legal land·use controls and warning signs would also restrict 
activities associated with disturbance of subsurface soil. In Alternative 2 additional protection would be 
provided through the use of fencing to restrict access to the site. 

Life-cycle Costs 

The life-<:ycle cost estimates are budget estimates based on conceptual design and are to be used for 
purposes of comparison. Costs are estimated for capital construction, administration, and O&M. The cost 
estimates were derived from current information, including vendor quotes and conventional eost 
estimating guides (e.g., Means 1999 and ECHOS 1998). The actual costs of the project would depend on 
the 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 are 
not adjusted to present worth costs, and no escalation factors have been applied. 

4.3.2 Evaluation of Corrective Action Alternatives 

The corrective action alternatives are swnmarized in Table 4-2, along with the associated levels of 
protection of human health and the associated life-cycle costs. 

The alternatives would include the following common features: 

• BMP, deed recordation, and zoning controls to prohibit the usc of groundwater for drinking water 
and intrusion into subsurface soil; 

• abandonment of site monitoring wells; 

• installation of warning signs; and 

• implementation of an O&M Plan to maintain the conditions of the signage. 
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Table 4-2. Correeti•·e Action Alternatives, SWMU 3 

Corre<:tive Action Destripti~n Protection of Human Health Cost Comments 
Alternative l: Institutional Controls: This action would require legal and Protection of human health would be $174,!54 Least expensive providing 
BMP, Deed Recordation, Zoning localland~use controls and signagc primarily dependent upon enforcement sufficient level of 
Controls.. Maintenance of Existing to enforce restrictions on land and of compliance with land-use controls. protection. 
Natural Barriers1 Well Abandonment. groundwater usage. This altemath·e Existing natural barriers (e.g .. heavily 
Post-mounted Warning Signs. would also include abandonment of forested. S\vampy areas) provide 
Tmplemcnration of O&M Plan eight (MWI-MWS) groundwater effective resrrictions on human access 

monitoring wells. to the site to further discourage any 
I unauthorized excavation activities. 

Alternative 1 a: Institutional Controls: This action has similar requirements Prote<:tion of human health"would be $344,344 Moderately expensive 
BMP, Deed Recordation. Zoning to those of Alternative 1; however, similar to that afforded by providing increaSed level 
Contro1s. Maintenance of Existing four of tho wells (MW5, MW6, Alternative I. Data generated from of protection. 
Natural Barriers, Groundwater MW7, and MW8) would be used for groundwater monitoring could be used 
Monitoring. Abandonment of Unused groundwater monitoring for a 5-year to determine the need to provide funher 
Wells, Post-mounted Warning Signs,, period to evaluate potential protection ofhwnan health. 
lmplcrmenllltion ofO&M Plan constituent leaching from buried 

waste. MWl, MW2, MW3, and 
M W 4 would be abandoned, and 
MW5, MW6, MW7, and MW8 
would be abandoned at the 
completion of the groundwater 
monitoring program. 

Alternative 2: Institutional Controls: This action would require legal and In addition to the protection provided $285,8&1 Significantly more 
DMP, Deed Recordation. Zoning local land-use controls and signage by Alternative I a, human access would expensive with only slight 
Control~ Maintenance of Existing to enforce restrictions on land and be further restricted by fenting along increase in level of 
Natural Barriers, Well Abandonment, groundwater usage. Physical barriers the boundaries of the sire. The fencing protection to potential 
Chain-link Fence Barrier, Fence· to be installed would include a would be more effective than signs buried waste compared to 
mounted Waming Signs. 2,098-!inear-foot chain-link fence atone in deterring or discouraging that afforded by 
l:nplcm<:nta:ion ofO&M Plan topped with barbed wire along thc unau~horized entry and! or excavation Alternative 1. 

entire perimeter of the site. TI1is activities. 
alternative wouid also include 
abandonment of eight 
{MW1-MW8) groundwater 
monitorin~ wells. 



Table 4-2. Correc:tive Action Alternatives, SViMU 3 (continued) 

Corre~tive Action Description Protection of Human Health Cost Comm<Onts 
Alternative 2a: !nslitutional Controls: This action has similar requirements Protection of human health would be $454,521 Most expensive providing 
BMP, Deed Rocordation, Zoning to those of Alternative 2: however, similar to that afforded by highest level of protection. 
Controls., Maintenance of Existing four of !he wells (MWS, MW6, Alternative 2. Data gern:rated from 
Natural Barriers, Groundwater MW7, and MW &) would be used for ,grot.lnd\'Va.ter monitoring couid be used 
Monitoring, Abandonment of Unused groundwater monitoring for a s .. year to detennine the need to provide further 
Wells, Chain-link Fence Barrier, period to evaluate potential protection of human health. 
Fence-mounted Warning Signs, constituent leaching from buried 
Implementation ofO&M Plan waste. MWl, MW2, MW3, and 

MW 4 would be abandoned, and 
MW5, MW6, MW7, and MWS 
would be abandoned at the 
completion of the groundwater 
monitoring program 



The paragraphs below summarize the evaluation of the two corrective action alternatives with respect to 
the primary evaluation factors of protection of human health and life-cycle cost. 

Alternative I: Institutional C.ontrols: BMP, Deed Recordation, ~nlng Controls, Maintenance of 
Existing Natural Barriers, Well Abandonment, Post-mounted Warning Signs, Implementation of 
O&MPlan 

This alternative would provide for the implementation ofland·use controls during the period of ownership 
by DoD through enforcement of the BMP and deed recordation. This alternative would protect human 
health by preventing human exposure to buried waste by the establishment of legal land-use restrictions. 
The BMP is an effective tool for ensuring that unauthorized disturbance of subsurface soil at the site and 
ingestion of groundwater from the site are prohibited while the property is under DoD ownership. If this 
property was to be transferred in the future, notification of the property transfer would be made to 
regulatory authorities. The following provisions would ensure implementation of land-use controls 
subsequent to property transfer: deed recordation; the purchase agreement or lease; zoning controls; 
applicable state land·use control management systems in· effect at the time the property was transferr.U; 
community, transferee, or governmental notice {if needed); and self-certification (if feasible). To reduce 
potential exposure to health hazards associated with SWMU 3, warning signs stating restrictions on 
human activity within the SWMU would be posted at 200·foot intervals around the boundary of the site. 
The placement of signs for Alternative 1 is shown in Figure 4·1. Signs and existing natural barriers (e.g., 
heavily forested, swampy areas) would be effective at restricting human access to the site because they 
would discourage any inadvertent or unsuspecting excavation activities. Warning signs and posts would 
be repaired and/or replaced as needed through implementation of a documented O&M Plan. Shallow 
groundwater is not used as a source of drinking water at the site, and given the availability of the 
underlying Floridan Aquifer, it is unlikely that the shallow groundwater would ever be used for drinking 
water, The eight monitoring wells (MWI through MW8) installed as part of either the Phase I or Phase II 
RFI and remaining at the SWMU 3 site would be abandoned. Institutional controls prohibiting the use of 
groundwater would, therefore, be effective at protecting human health. 

This is the least expensive of the two alternatives and options, with a life-cycle cost of approxillllltely 
$174,154. 

Alteruallve la: Institutional Controls: BMP, Deed Recordatlcm, Zoning Controls, Maintenance of 
Existing Natural Barriers, Groundwater Monitoring, Abandonment of Unused WeDs, Post· 
mout~ted Warning Signs, Implementation of O&M Plan 

This optional alternative has the same features as those described in Alternative I, with the exception that 
four wells (MWS, MW6, MW7, and MW8) would be used for groundwater monitoring, and the 
remaining wells (MWI, MW2, MW3, and MW4) would be abandoned. Use of groundwater wells for the 
purpose of drinking water would be expressly prohibited by land-use restrictions provided by the BMP 

. and deed recordation. Provisions for groundwater monitoring would be documented in both the BMP and 
deed recordation. These provisions would include monitoring of one upgradient well (MW5) and three 
downgradient wells (MW6, MW7, and MW8). Groundwater samples would be collected from these wells 
once every year for a period of 5 years to evaluate potential constituent leaching from the buried waste. 
No specific monitoring requirements are specified under RCRA for corrective actions at SWMUs; 
however, the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
requires a 5-year review to evaluate the perfonnance and residual risk associated with a selected 
alternative (including alternatives in which waste relllllins in place). Five years of groundwater monitoring 
was selected based on the 5-year review requirement for remedial actions under CERCLA. The results 
would be presented in an annual report, in association with the O&M report. Groundwater samples would 
be analyzed for the potential SRCs: VOCs, SVOCs, and RCRA metals. With the concurrence of GEPD, 

00.275(docYI21800 4-8 

I I 



TX-MW1 
(PHASE I RFI 4) 
f!ACKGRQLU)} 

CROUNDWATE.R 
fLOW D:RE.CTION 

LEGEND 

0 

NO!CATES IM>NITORIN.G: WElLS IN 
GROUNVWATER MONITORING PROGRAM 
J>lDt:::ATES MON!TORlNG WELLS TO BE 
AOANOONE:O 
J.IDNIJI,jfNf PO:NTS 

ES11MAltO BOUNDARY 

POS1·MCUNTED SiGNS TO BE lNSTfilLf:C 
.\i'P~t}.{t~A"''::L Y E'I!::Wf 2CO ftJ;"':' 

0 

SCALE: ! ' ~ !50' 

Figure •-1. Alternatives 1 and la: Institutional Controls with Post-mounted Warning Signs and 
Groundwater Monitoring (Optional), SWMU 3 
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monitoring wells M\V5, MW6, MW7, and MW8 would be abandoned after the completion of the 
groundwater monitoring program. The monitoring wells to be sampled and to be abandoned are identified 
on Figure 4- L 

The sampling of groundwater annually for 5 years has a significant impact on the cost of this alternative. 
The groundwater monitoring alone costs Sl04,000, resulting in a life-cycle cost of approximately 
$344,344 or nearly two times Alternative l 's life-cycle cost. 

Alternative 2: Institutional Controls: BMP, Deed Reco.rdation, Zoning Controls, Maintenance of 
Existing Natural Barriers, Well Abandonment, Chain-link Fence Barrier, Fence-mounted Warning 
Signs, Implementation of O&M Plan 

This alternative is similar to Alternative I in that the land-use control provisions would remain the same 
(i.e., BMP, deed recordation, zoning control). Also, the eight existing wells (MWI through MW8) would 
be abandoned, existing physical barriers would be maintained, and an O&M Plan would be implemented. 
This alternative would also provide approximately 2,098 linear feet of 6-foot-high chain-link fencing 
topped with three strands of barbed wire. The fence would provide a physical deterrent to public access 
around the entire landfilL Fence-mounted warning signs would be posilioned approximately every 
200 feet. One 20-foot-wide gate would be installed to allow access to the site for inspection and 
maintenance. The placement of signage and fencing for Alternative 2 is shown in Figure 4-2. The 
effectiveness of Alternative 2 would be significantly greater than that of Alternative l due to the greater 
level of protection against inadvertent intruders as a result of the fencing. The effectiveness of 
Alternative 2 at preventing the use of groundwater would be equal to that of Alternative l, The O&M 
Plan would also include maintenance and repair of tbe fence and signs. 

This alternative is more expensive than Alternative !. The capital cost for the installation of fencing is 
approximately $45,658, resulting in a life-cycle cost of approximately $285,881, or nearly one and one
half times Alternative l 's life-cycle cost. 

Alternative 2a: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Maintenance of 
Existing Natural Barriers, Groundwater Monitoring, Abandonment of Unused Wells, Chain-link 
Fence Barrier, Fence-mounted Warning Signs, Implementation of 0&!11 Plan 

This optional alternative has the same features as those descnoed in Alternative 2, with the exception that 
four wells (MW5, MW6, MW7, and MW8) would be used for groundwater monitoring, and the 
remaining wells (MW!, MW2, MW3, and MW4) would be abandoned. Use of groundwater \Yells for the 
purpose of drinking water would be expressly prohibited by land-use restrictions provided by the BMP 
and deed recordation. Provisions for groundwater monitoring would be documented in both the BMP and 
deed recordation. These provisions would include monitoring of one upgradient well (MW5) and three 
downgradient wells (MW6, MW7, and MW8). Groundwater samples would be collected from these wells 
once every year for a period of 5 years to evaluate potential constituent leaching from the buried waste. 
No specific monitoring requirements are specified under RCRA for corrective actions at SWMUs; 
however, CERCLA requires a 5-year review to evaluate the perfonnance and residual risk associated with 
a selected alternative (including alternatives in which waste remains in place). Five years of groundwater 
monitoring was selected based on the 5-year review requirement for remedial actions under CERCLA. 
The results would be presented in an annual report, in association with the O&M report Groundwater 
samples would be ana!yzed for the potential SRCs; VOCs, SVOCs, and RCRA metals. With the 
concurrence of GEPD, monitoring wells MW5, MW6, M\'/7, and MW8 would be abandoned after the 
completion of the groundwater monitoring program. The monitoring wells to be sampled and to be 
abandoned are identified in Figure 4·2. 
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Figure 4-l. Alternatives Z and Za: lnstllutlonal Controls with Chain·Unk Fence llarrler and Fence-mounted 
Warning Signs and Groundwater Monitoring (Optional), SWMU 3 
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The fencing combined with the sampling of groundwater annually for 5 years makes this alternative the 
most expensive. The groundwater monitoring alone costs $104,000, resulting in a life.,;ycle cost of 
approximately $454,521, or approximately 24 percent and 37 percent more than Alternative la and 
Alternative 2, respectively. 
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5.0 CONCEPTUAL DESIGN AND IMPLEMENTATION PLAN 

This section presents a conceptual design and plan for implementation of the selected corrective action 
alternative. Based on the level and type of subsurface soil and groundwater contamination, a cost
effective corrective action was selected that would adequately protect human health. The technology 
evaluation presented in Chapter 4 compared' two different corrective action alternatives and two optional 
alternatives based on their effectiveness at protecting human health and on their life-cycle costs. Based on 
that evaluation, Alternative 1 was selected because it will provide a sufficient level of protection of 
human health cost-effectively. · 

5.1 SELECTED CORRECTIVE ACTION 

The selected corrective action alternative involves a multi-layered approach to restricting human activity 
within the boundaries of the subject site. The selected set of institutional controls comprising this 
alternative will provide a combination of land-use restri<:tions and prohibitions as well as physical 
barriers. Land-use restrictions will be documented and/or enforced through deed recordation, the BMP, 
zoning restrictions, and signage. 

Alternative l has been selected because it will provide effective protection of human health cost-effectively. 
Although the installation of fencing would provide an additional degree of protection, Alternative 2 is not 
considered to be cost-effective. The additional protection that the fence would provide against inadvenent 
access to the site and unauthorized excavation below ground would be minimal and would not justify the 
significantly greater expense of implementing Alternative 2. Groundwater monitoring as described under 
Alternatives l a and 2a would not provide enough additional protection to human health to justil)' the increased 
costs. The groundwater presently does not present a risk to human health. No COCs have been identified in 
subsurface soil, groundwater, or sediment. The COCs identified in surface soil (arsenic) and surface water 
[beozo(h)fluoranthene] were detected at concentrations below their respective remedial levels. The 
institutional controls described for Alternative 1 will provide a sufllcient level of proteci!On of human health 
nnd an adequate degree of long-term reliability and effectiveness as well as short-term effectiveness. The 
institutional controls tmder Alternative l can be easily and cost-effectively implemented. Justification for 
selection of this corrective action alternative is further detailed in the following evaluations of effectiveness, 
implementability, and cost. 

S.l.l Effectiveness 

Post-mounted warning signs and documented land-use restrictions will be highly effective and will 
provide long-term reliability with respect to preventing human exposure through physical contact with the 
buried waste within the boundaries of SWMU 3. To maintain an acceptable level of long-term reliability 
and effectiveness, the BMP will establish land-use controls during ownership by DoD. Prior to planning 
any construction activities at the FSMR, the BMP must be reviewed. In addition. all construction projects 
will be reviewed during the planning stages for approval by the Base Master Planner and the FSMR 
Directorate of Public Works (DPW). These land-use controls will remain in effect after transfer from 
DoD ownership by restrictions imposed through deed recordation. 

Additionally, the proposed abandonment of monitoring wells (MWI, MW2, MW3, MW4, MW5, MW6, 
MW7, and MWS) and the groundwater-use restrictions will provide an effective method for preventing 
the use of groundwater for drinking water or for irrigation at the site. The surficial aquifer is not an 
adequate source of drinking water at the FSMR and is not used. The BMP will be modified to officially 
restrict its use, further preventing use of the surficial groundwater at the site. 
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An annual O&M program will be administered to replace or repair warning signs, which may deteriorate 
over time (see Appendix A}. Implementation of the O&M Plan will ensure the effectiveness of this 
program. The O&M program lor thts CAP will involve inspection as well as potential replacement or 
repair of warning signs. 

Providing institutional controls over the short term will be a very etTective means of minimizing or 
eliminating human exposure to buried waste within the boundaries of SWMU 3. Warning signs will be 
most effective over the short tenn. Current risk is below remedial levels, and use of the site is limited to 
outdoor classroom-style training. so access is already limited. 

5.1.2 lmplementabillty 

Very few factors limit implementability of the institutional controls under evaluation. On-site personnel 
or contractors can readily perform posting of signs. The I11ll.terials for the installation of warning signs are 
readily available to local contractors. Annual O&M inspections require few resources with respect to 
inspection personnel and materials for repair. Establishment of an adequate combination of land-use 
management tools will require additional time and effort for development, preparation, and processing of 
the necessary paperwork; however, the time and resources are available to administer and acquire the 
necessary land-use controls because the property is not expected to be sold or leased in the near future. 
Administrative provisions already exist to allow for incorporation of land-use controls into the BMP and 
to facilitate deed recordation. 

5.1.3 Cost 

The estimated total life-cycle cost of mstallation of warning signs, well abandonment, administrative 
activities associated with acquisition of legal controls, O&M activities, and management and oversight is 
S 174. t 54. This alternative provides adequate protection of human health and the environment. 

5.2 CONCEPTUAL DESIGN 

During the period of ownership by DoD, institutional controls will be recorded to ensure implementation 
in the BMP. Notification of transfer will be made to regulatory authorities upon transfer of the property. 
Land-use restrictions and institutional control requirements that are expected to be enforced subsequent to 
property transfer include the following: deed recordation; the purchase agreement or lease; zoning 
controls; applicable state land-use control management systems m effect at the time the property is 
transferred; community, transferee. or governmental notice (if needed); and sel!:certiftcation (if feasible). 
To reduce potential exposure to human health hazards associated with SWMU 3, warning signs stating 
restrictions on human activity within the SWMU will be mounted on poles around the boundary of the 
site (see Figure 4-1 ). 

All activities that would mvolve disturbance of the subsurface will be minimized in accordance with all 
land-use control mechanisms. Activities that will be prohibited include military training activities that 
would disturb the subsurface soil. hunting, recreational activities, and construction of residential facilities: 
however. tbe following activities. conducted in a manner that would minimize disturbance o!' the 
subsurface, will be pennotted 

• timber harvesting (possible in the future). 
• performance of wildlife studies. 
• provision and maintenance of feed lots lor deer, and 
• outdoor classroom-style militarv training (subsurface disturbance not allowed). 
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5.2.1 Establishment oflnstilutional Controls 

Prior to installation of waming signs at the SWMU, land-use and "zoning-like" requirements for the 
subject site will be incorporated into the BMP, which v.ill include all restrictions and provisions 
documented in Appendix B of this report. The BMP will include a description of institutional controls 
provided in this CAP. The appropriate implementing document(s) will include land-use prohibitions and 
restrictions, including .those related to activities that disturb the subsurface and to construction of new 
buildings. The appropriate implementing document(s) will also provide allowances for those activities 
that do not impact the subsurface, as described above. Reference to documents relevant to the corrective 
actions performed at this SWMU will also be included in the BMP. 

Deed recordation and the purchase or lease agreement upon property transfer will also incorporate land
use controls. Deed recordation provisions and requirements arc described in Appendix B. The deed 
recordation will, in perpetuity, notify any potential purchaser of the property that S WMU 3 has been used 
as a landfill. The purchase agreement(s) and deed recordation or lease agreement will reference this CAP 
and other environmental documents that contain the rationale for the restrictions. As required by the D~D 
policy "Responsibility for Additional Environmental Cleanup after Transfer of Property," the property 
disposal agent will ensure that the transfer documents for real property reflect the land-use controls. The 
legal office of the USACE and its telephone number will be included as a point of contact in the purchase 
agreement and deed in case a problem arises with a use control. additional contamination is found, or the 
transferee wishes to revise or terminate a land-use control. All applicable and appropriate state land-use 
control management systems in effect at the time of transfer will also be implemented. Additional land· 
use control mechanisms related to property transfer (e.g., notices, media-use restrictions, self
certification) will be evaluated and implemented as necessary and appropriate. 

A survey plat has been prepared (Appendix C) by a professional land surveyor certified in the state of 
Georgia. The plat will be included in the BMP. The survey plat indicates the location and dimensions of 
SWMU 3 with respect to permanently surveyed benchmarks. The plat contains a prominently displayed 
note that states Fort Stewart's obligation to prohibit disturbance of SWMU 3 in accordance with this 
CAP. 

5.2.2 Warning Signs 

Ten permanent warning signs will be mounted on poles at approximately 200-foot intervals surrounding 
the perimeter ofSWMU 3. as shown in Figure4-l. These signs will be worded as shown below. 

FORMER LANDFILL 
NO TRESPASSING 

CONTACTDPW 
REGARDING USE RESTRICTIONS 

767-2010 

Each sign will have the dimensions of 24 inches by 24 inches. Warning signs will be metal plates with 
reflective paint and of weather-resistant construction. The signs will have a brown background and wh1tc 

· 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 witb a 
numerical identification number as shown on Figure 4-1. 
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The warning signs at the TAC·X Landfill 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 
I month of inspection. Should damage be observed between inspections, repair or replacement will occur 
within J month of observation. 

5.2.3 Well Abandonment 

Eight monitoring wells (MWI, MVY2, MW3, MW4, MW5, MW6, MW7, and MWS) will be properly 
abandoned. The abandonment of monitoring wells will include removal of the protective guard posts, 
concrete pad, and surface casing and grouting of the wells to ground surface, The debris from the 
abandonment of the monitoring wells will be disposed of at the Fort Stewart Sanitary Landfill. 

5.3 COSTESTIMATE 

A detailed cost estimate for implementation of institutional controls at the T AC·X Landfill is provided in 
Appendix D. The life-cycle cost estimate for the selected institutional controls alternative is $l74,1S4, 
which includes $19,538 for capital costs and $92,81 '1 for O&M. 

5.4 IMPLEMENTATION SCHEDULE 

Implementation of the corrective action will begin once approval of this CAP is received from GEPD. 
The schedule presented in Table S-1 has been established for implementation of institutional controls at 
this site. 

Table 5·1. Corrective Action Implementation Schedule, SWMU 3 

Time from GEPD Approval of 
Task CAP{days) 

Procure signs and materials. 90 
Record institutional comrols in BMP and any other approved implementing 120 
document. 
Perfonn well abandonment. 120 
Install warning signs. 120 
Perfonn inspections Annually" 
(implement O&M Plan). 
Repair/replace signs, As needed 
Notify GEPD of property transfer. Prior to property transfer 
Establish appropriate legalland·use controls for property transfer Prior to property transfer 
(e.g .. deed recordation, lease or purchase agreements) . 'The first O&M report w1U be submitted lo GEPD 455 days after the mslallahon of the wammg slgns. With subsequent reports 
submiltcd annually thereafter. 
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DEPARTMENT OF THE ARMY 
HEADQUA" _fi.S, 3D INFANTRY DIVISION (MECHANIZED) ANL i<T STEWART 

REPLY TO 
ATTEN110NOF 

DIRECTORATE OF PUBLIC WORKS 
1550 FRANK COCHRAN DRIVE 

FORT STEWART, GEORGIA 31314-4927 

AFZP-PWV-E {200-la) 

MEMORANDUM FOR HEADQUARTERS, FORSCOM, DCSPIM, 
ATTN: STEPHANIE SIGLER, 1777 HARDEE AVENUE SW 
FORT MCPHERSON, GA 30330-1062 

SUBJECT: ·Decision Documents for Final Remedial Acti"on at Fort 
Stewart and Hunter Army Airfield, Georgia 

1. The attached decision documents are provided for your use 
and convenience in documenting the distribution of fiscal year 
01 funding for the Final Remedial Action (FRA) at the following 
sites: 

~~' FST-02, Camp Oliver LandfilL 
p. FST-03, TAC-X Landfill. 
d. HAA-13, Former Pumphouse 2 (Only one of the 3 areas 

listed under this site [Pumphouses 1, 2 and 6]) 

2. Although HAA-13 includes three areas, HAAF's former 
Pumphouses 1, 2 and 6, only Pumphouse 2 is being considered for 
final remedial action at this time. Pumphouse 6 was granted a 
"No Further Action Required" status in Nov 98. A final remedial 
action for Pumphouse 1 is still awaiting development and review. 

3. "Mr. Joe King at the Army Environmental"Center has received" 
copies of these decision document for review and approval. 

4. The point of contact for this memorandum is Ms. Melanie 
Little or Ms. Tressa Rutland, DPW Environmental Branch, at (405) 
364-8461 or (912) 767-7919, respectively. 

FOR THE COMMANDER: 

Enclosures GREGORY V. STANLEY 
COL, EN 
Director, Public Works 



DECISION DOCUMENT FOR THE FINAL REMEDIAL ACTION AT THE 
CAMP OLIVER LANDFILL (SWMU 2) 

FORT STEWART, GEORGIA 

PURPOSE 

This decision document describes the selected Final Remedial Action (FRA) for the Camp 
Oliver Landfill (SWMU 2) located at Fort Stewart, Georgia, which consists of Institutional 
Controls (ICs). Specifically, the ICs proposed for FST-02 includes documentation in the Base 
Master Plan (BMP). deed recordation, zoning controls, maintenance of existing physical 
barriers, installing warning signs, and Implementation of the Operation & Maintenance (O&M) 
plan. The selected tCs are described in detail in the Final Corrective Action Plan for the Camp 
Oliver Landfill (Solid Waste Management Unit 2), dated March 2001. The document will be 
reviewed by Georgia Environmental Protection Division (GA EPD) and comments and/or 
tentative approval is anticipated in June 2001. FST-02 is a Defense Site Environmental 
Restoration Tracking System (DSERTS) site and the FRA will be funded using fiscal year (FY} 
2001 Environment, Restoration Account (E,RA) funds. 

This decision document presents the justification for the selected FRA and specifically provides 
details on the following: 

);> Site Location and History 
);> Nature and Extent of Contamination 
J> Remedial Response Objectives 
? Conceptual Design and Implementation 
);> Public Notification 
J> Declaration 

Site Location and Historv 
The Camp Oliver Landfill is located approximately 17 miles northwest of the Fort Stewart 
garrison area along Fort Stewart Road 129. It is just north of the bivouac area on the northern 
side of a small hill and is reported to be 15 feet wide by 300 feet long by 5 feet to 6 feet deep. 
From the 1960s to 1979, the area was used for disposal of refuse from troop training activities 
and nearby residents via open-pit burning. The landfill was officially closed in 1970; however, 
the trench method of solid waste disposal was reported to have continued. General refuse from 
ground maintenance activities and construction debris were placed in the landfill from 1979 to 
1984 during the annual 3- to 4-month period of training activities. 

The disposed waste included garbage and refuse, grass clippings, tree branches, root stumps, 
and chunks of asphalt and concrete. No evidence of toxic or hazardous waste disposal was 
indicated in the records searched by Environmental Science and Engineering (1982). 

Currently, there is little obvious surface evidence that a landfill or open dumping area existed. 
During a site reconnaissance in November 1995, small soil piles, some roofing tin, and wooden 
construction-type debris were observed. Also, spent small weapons cartridges were observed 
in the ditch along the site's southwestern and southeastern boundaries. A site reconnaissance 
in September 1996 indicated no evidence of any landfill operations. Grass, small trees, and 
bushes now cover the area. 
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Nature and Extent of Contamination 

DECISION 1 MENT·FINAL REMEDIAl ACTION 
iST·02, CAMP OLIVER LANDFill 

(A tabular summary of site-related contaminants for SWMU 2 is presented in Table 1 . ) 

SOIL Eleven surface soil samples were collected at SWMU 2 during the Phase II RFI from 
three surface soil locetions, five soil boring locations, and three monitoring wells. Acetone and 
2-Butanone were detected in one surface soil sample from MW6. Acetone was also detected in 
surface soil samples collected from SB2 and SB5. Bis(2-ethylhexyl)phthalate was detected in 
one of the surface soil samples at SB2. Fourteen pesticides were detected in the surface soil. 
These pesticides were 4,4'-DDD; 4,4'-DDE; 4,4'-DDT; aldrin; alpha-chlordane; alpha-BHC; 
delta-BHC; dieldrin; endosulfan II; endosulfan sulfate; endrin ketone; heptachlor; heptachlor 
epoxide; and methoxychlor. Arsenic, barium, cadmium, chromium, lead, and mercury were 
detected in surface soil samples from one or more of the monitoring wells, soil borings, and 
surface soil locations at concentrations above the reference background criteria and were 
considered to be potential site-related contaminants (SRCs). Arsenic was detected at less than 
two times the reference background criterion, including the site-specific background 
concentrallon. While barium was elevated above background at most locations, the maximum 
concentration was less than two times background, and the sampling locations at which the 
exceedances of reference background occurred were widely distributed, suggesting that barium 
occurs naturally in surface soil in this area. Cadmium was detected at only one surface soil 
sampling location at a concentration only slightly above the reference background criterion. 
Lead was found in only one surface soil sample, SS3, at a concentration that was only slightly 
·more than two times the reference background criterion. Mercury was detected at a maximum 
concentration of 0.04 mg/kg, compared to the reference background criterion of 0.03 mg/kg. 

Eight subsurface soil samples were collected from five soil borings and three monitoring wells 
during the Phase II RFI. The only VOC detected in subsurface soil samples was 2-Butanone 
and is considered to be an SRC in subsurface soil. 8is(2-ethylhexyl)phthalate was the only 
SVOC detected (SB5) and is considered to be an SRC in subsurface soil. Alpha-BHC was 
detected in subsurface soil samples from MW5 and SB1. No other pesticides/PCBs were 
detected In the subsurface soil samples from the monitoring wells. 4,4'-DDE and 4,4'-DDT were 
detected in soil boring SB1. No pesticides/PC8s were detected in the subsurface soil samples 
from SB2, SB3, S84, and S85. 4,4'-DDE; 4,4'-DDT; and alpha-BHC are considered to be SRCs 
in subsurface soil. Analytical results from subsurface soil samples collected during the Phase I 
RFI did not indicate concentrations of RCRA metals that exceeded reference background 
concentrations. However, analytical results from subsurface SQil samples collected from S82, 
SB3, and SB5 during the Phase II RFI indicated concentrations of barium, chromium, and 
mercury that did exceed reference background concentrations. RCRA metals that exceeded 
the reference background criteria at this site were primarily detected at locations around its 
perimeter, with no metals detected at the most central sampling location (MW6). Barium, 
chromium, and mercury are considered to be potential SRCs in subsurface soil. 

GROUNDWATER Three groundwater screening wells and one vertical-profile boring (VP1) 
were installed within the boundary of the landfill using OPT techniques and were analyzed for 
VOCs. The analytical laboratory missed the holding times for VOCs for one of the intervals of 
the vertical-profile boring installed during the initial sampling endeavor (January 1998). Another 
vertical-profile boring (VP2) was installed next to the previous location, and groundwater was 
resampled in May 1998; however, the groundwater was inadvertently analyzed for only 
benzene, toluene, ethylbenzene, and total xylenes. In addition, seven groundwater samples 
were collected from three newty installed monitoring wells and four existing monitoring wells. 
The groundwater samples from the monitoring wells were analyzed for VOCs, SVOCs, 
pesticides/PCBs, and RCRA metals. 
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S/01'< vOCUMENT-FINAL REMEDIAL ACTION 
FST-<!2, CAMP OLIVER LANDFill 

VOCs were detected in groundwater at relatively low concentrations at three sampling locations 
(MW6, VP1 and VP2). These VOCs included 4-methyl-2-pentanone, toluene, and total xylenes, 
which were considered to be potential SRCs in groundwater. Bis(2-ethylhexyl)phthalate was 
detected in MWB at a concentration of 240 f.Jg/L, which exceeds its maximum contaminant level 
(MCL). Bis(2-ethylhexyl)phthalate was believed to be the result of field or laboratory 
contamination; therefore, with the concurrence of GA EPD (SAIC 1999), the groundwater at 
MWB was resampled on July 10, 1999. Bis(2-ethylhexyl)phthalatewas not detected in MWB 
during the resampling. The elevated concentration of bis(2-ethylhexyl)phthalate initially 
detected was considered to be the resuK of field or laboratory contamination; therefore, bis(2-
ethylhexyl)phthalate is not an SRC at SWMU 2. No pesticides/PCBs were detected in the 
groundwater samples. 

Mercury was detected at four of the six groundwater sampling locations that were analyzed for 
RCRA metals at concentrations that slightly exceeded the reference background criterion. Lead 
was detected at two locations (MW5 and MWB) at concentrations that exceeded the reference 
background criterion. Lead exceeded its MCL at MW5, which is a background sampling 
location. Selenium was detected at only one location, MW3, at a concentration that slightly 
exceeded the reference background criterion. Barium was detected at all monitoring well 
sampling locations at concentrations that were below the reference background criterion. Lead, 
mercury, and selenium are considered to be potential SRCs In groundwater. Lead is not 
considered to be site related because It was detected at an off-site location (MW8), it was not 
detected in any on-site wells above the reference background criterion, and it was detected at 
its highest concentration at the upgradient sampling location. Mercury was detected at levels 
near the detection limit and was detected above the reference background criterion at the 
upgradient sampling location; therefore, mercury is not considered to be site related. Selenium 
was detected in only one well (MW3), which is downgradient, but at a concentration only slightly 
above the reference background criterion (i.e., 2.5 )!g/L versus 1.90 )!giL); therefore, selenium is 
not considered to be site related. · 

SURFACE WATER AND SEDIMENT Two surface water and sediment samples were 
collected from Canoochee Creek, one upsiream sample and one downstream sample. The 
surface water and sediment samples were analyzed for VOCs, SVOCs, pestlcides/PCBs, and 
RCRA metals. No organic contaminants were detected in surface water, and metals 
constituents were detected below reference background criteria; therefore there are no SRCs in 
surface water. 

While no VOCs, SVOCs, or RCRA metals were observed in the downstream sediment sample 
(SWS1), Alpha-chlordane, a pesticide, was observed in the downstream and upstream 
sediment samples. The downstream concentration of alpha-chlordane was less than the 
upstream concentration. Alpha-chlordane is considered to be a potential SRC In sediment. 

RISK ASSESSEMENT A Baseline Human Health Risk Assessment (BHHRA) and an 
Ecological Risk Assessment was conducted for the site. The constituents of potential concern 
(COPCs) addressed in the baseline risk assessment included human health COPCs (arsenic 
and chromium) and contaminant migration COPCs (alpha-BHC, delta-BHC, arsenic, chromium, 
and mercury). Based on the required human health risk assessment, remedial levels were 
developed for the constituents identified as Contaminants of Concern (COCs) and are 
summarized in Table 2. The ecological risk assessment concluded that there is no present 
ecological risk at SWMU 2 and that the site is unlikely to pose an ecological risk In the future; 
therefore further investigation and/or evaluation of ecological COPCs was not required. 
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Remedial Response Objectives 
Based on the findings of the site characterization at SWMU 2, the primary goal and purpose for 
implementing corrective measures at this site is limited to protection of human health and 
safely. To achieve this goal, the following remedial response objective has been established for 
the site: to prohibit the ingestion of shallow groundwater from the subject site and to prohibit the 
disturbance of surface and subsurface soil to minimize contact with soil and buried waste. Any 
corrective measures that pose a significant threat to human heaHh and safety during 
implementation (e.g., methods that would involve disturbance of subsurface soil) will not be 
evaluated. Implementation of the selected remedial response will achieve the best overall 
results with respect to such factors as long-term reliability and effectiveness, short-term 
effectiveness, implementability, and cost. 

Conceptual Design and Implementation 
This section presents a conceptual design and plan for Implementation of the selected 
corrective action alternative for SWMU 2. Based on the level and type of soil contamination, a 
cost-effective corrective action was selected that would adequately protect human health and 
safely. The technology evaluation presented In Chapter 4.0 of the March 2001 Corrective 
Action Plan for the site compared different corrective action alternatives based on their 
effectiveness at protecting human health and safety, life-cycle costs, and technical factors. All 
the alternatives evaluated included institutional controls (ICs): BMP, deed recordation, zoning 
controls, maintenance of existing physical barriers, well abandonment, post-mounted warning 
signs, and Implementation of an O&M Plan. Variations of alternatives included groundwater 
monitoring and installation offenclng. The selected corrective action alternative involves a 
multi-layered approach to restricting human activity within the boundaries of the subject site. 
The selected set of institutional controls comprising this alternative will provide a combination of 
land-use restrictions and prohioilions. Land-use restrictions will be documented and/or enforced 
through deed recordation, the BMP, zoning restrictions, and signage. 

Alternative 1 has been selected because it will provide effective protection of human health at a 
relatively low cost. Although the installation of fencing would provide an additional degree of 
protection, Alternative 2 is not considered cost-effective. The additional protection that the fence 
would provide against inadvertent access to the site and unauthorized soil excavation would be 
minimal and would not justify the significantly greater expense of implementing Alternative 2. 
Groundwater monitoring as described under Alternatives 1a and 2a does not provide enough 
additional protection to human health to justify its increased costs. The groundwater presently 
does not present a risk to human health. The institutional controls described for Alternative 1 
will provide a sufficient level of protection of human health and an adequate degree of long-term 
reliability and effectiveness as well as short-term effectiveness. The institutional controls under 
Alternative 1 can be easily and cost-effectively implemented. Justification for selection of this 
corrective action alternative is further detailed in the following evaluations of effectiveness, 
implementabllity, and cost. 

Effectiveness Post-mounted warning signs and documented land-use restrictions will be 
highly effective and provide long-term reliability with respect to preventing human exposure to 
physical contact with the buried waste within the boundaries of SWMU 2. To maintain an 
acceptable level of long-term reliability and effectiveness, the BMP will establish land-use 
controls during ownership by the Department of Defense. Prior to the planning of any 
construction activities at the Installation, the BMP must be reviewed. In addition, the Base 
Master Planner and the DPW will review all construction projects during the planning stages for 
approval. These land-use controls will remain in effect after transfer of Department of Defense 
ownership by restrictions imposed through deed recordation. 
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Additionally, the proposed abandonment of monitoring wells (MW2, MW3, MW4, MW5, MW6, 
and MW7) and the groundwater-use restrictions will provide an effective method for preventing 
the use of groundwater for drinking water or for irrigation at the site. The surficial aquifer is not 
an adequate source of drinking water at the Installation and is not used. The BMP wilf be 
modified to officially restrict its use, further preventing use of the surficial groundwater at the 
site. 

An annual O&M program will be administered to replace or repair warning signs, which may 
deteriorate over time (see Appendix A in the Corrective Action Plan). Implementation of the 
O&M Plan will ensure the effectiveness of this program. The O&M program for this Corrective 
Action Plan will involve inspection as well as potential replacement or repair of warning signs. 

Providing institutional controls over the short tenn will be a very effective means of minimizing or 
eliminating human exposure to buried waste within the boundaries of SWMU 2. Warning signs 
will be most effective over the short term. There is no current risk, and the site is not being 
used, so access is already limited. 

lmplementabilitv Very few factors limit implementability of the institutional controls under 
evaluation. On-site personnel or contractors can readily perform posting of signs. The 
materials for the installation of warning signs are readily available to local contractors. Annual 
O&M inspections require few resources with respect to inspection personnel and materials for 
repair. Establishment of an adequate combination of land-use management tools will require 
additional time and effort for development, preparation, and processing of the necessary 
paperwork;· however, the time and resources are available to administer and acquire the 
necessary land-use controls because the property is not expected to be sold or leased in the 
near future. Administrative provisions already exist to allow for incorporation of land-use 
controls into the BMP and to facilitate deed recordation. 

Cost The estimated total life-cycle cost of installation of warning signs, well abandonment, 
administrative activities associated with acquisition of legal controls, O&M activities, and. 
management and oversight is $194,662 (E,RA funds). This alternative provides adequate 
protection of human health and the environment. 

Public Notification 
GA EPD will prepare a notification which explicitly describes the FRA selected for SWMU 2, and 
per Fort Stewart's Hazardous Waste Permit HW-045(8& T) the public will be afforded the 
opportunity to review the notification and/or the entire C.orrectlve Acllon Plan for a period of 
thirty days. At the conclusion of the review period, GA EPD will either grant final approval of the 
selected FRA or revise their tentative approval based on review and comments received by the 
public. It is anticipated that this review period will occur in July 2001 (i.e., after receipt of 
projected GA EPD June 2001 tentative approval) and final approval (i.e., after public review 
period) from GA EPD will be provided to the Installation in early September 2001; however, GA 
EPD will provide tentative approval of the Corrective Action Plan prior to this limeframe which 
will allow Fort Stewart to proceed with implementation of the recommended FRA. 
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Declaration 
The selected Final Remedial Action for SWMU 2 is protective of human health and the 
environment, attains Federal and State requirements that are applicable or relevant and 
appropriate to the FRA. and will be cost-effective. 

As the selected course of action for SWMU 2 was presented in the March 2001 Corrective 
Action Plan and will be approved by GA EPD, the five-year review will not apply to the proposed 
FRA. 

This decision document was developed by the Fort Stewart Directorate of Public Works, with 
support from the U.S. Army Corps of Engineers and SAIC. 
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Table 1. Summary of Site-Related Contaminants 

Maximum Concentration (mglkg) Maximum Concentration (ni!IL) 
Surface Subsurface 

Analyte Soil Soil Sediment Groundwater 
Volatile Organic Compounds 

2-Butanone 0.0055 0.0076 ND ND 
4-Methyl-2-pentanone ND ND ND 9.9 
Acetone 0.511 ND ND ND 
Toluene ND l\'D ND 15.6 
Xvlenes total ND ND ND 15.3 

Semivolatlfe Orf(an/c Compounds 
Bis(2-ethvlhexvi)pbtbalate I l.1 0.229 I ND I ND I 

Pestic/des/PCBs 
4,4'-DDD 0.0032 ND ND 1\'D 
4,4'-DDE 0.01 0.00&8 ND ND 
4,4'-DDT 0.0042 0.0089 ND ND 
Aldrin O.OOll ND ND ND 
alpha-BHC 0.00024 0.00056° ND ND 
alpha-Chlordane 0.00095 ND 0.0007! ND 
delta-BHC 0.0016 ND ND ND 
Dieldrin 0.003 ND ND ND 
Endosulfan II 0.0018 ND ND ND 
Endosulfan sulfate 0.0032 ND ND ND 
Endrin ketone 0.0026 ND ND ND 
H.eptachlor 0.001 ND ND ND 
Heptachlor epoxide 0.00076 ND l\'D ND 
Methoxvchlor 0.012 ND l\'D ND 

Metals 
Arsenic 3.4 BRBC ND ND 
Barium 29.5 24.5 ND BRBC 
Cadmium 0.2 BRBC ND ND 
Chromium 47.5 22.5 ND ND 
Lead 19.7 BRBC ND 12.6° 
Mercury 0.04 0.23 l\'D 0.21 
Selenium BRBC BRBC ND 2.5 
"Maxnnum ooncenlration detected excluding data from the Site-specific background location (MWS), 
BRBC =Below reference background criterion. 
ND =Not detected. 
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Table 2. Remedial Levels, SWMU 2 

SOIL BASED ON DIRECf EXPOSURE 
Maximum Reference Risk-based Remedial Levels (m~r/k!!) 
Detected Background m ILCR 

Constituent Concentration Criterion 
of Concern fm~/k<') Surface Soil 1 0.5 0.1 1 X 10'6 1 X 10'5 1 X 104 

Arsenic 3.4" 2.10 23.37 11.68 2.34 0.6 6.1 60.6 
Chromium 47.5 6.21 1.53 0.77 0.15 NA' NA' NA" 

SOIL BASED ON PROTECTION OF GROUNDWATERAI\'D SURFACE WATER 
Reference Risk-based Remedial Levels (m~) 

Maximum Background HI 
Detected Criterion Remedial Levels 

Constituent Concentration Subsurface Based on the 
of Concern (mglkg) Soil 3 l 0.5 0.1 MCL(mglkg) 

Groundwater Point of Exnosure• 
Chromium T 47.5 I 11.60 I 3.74 1.25 0.62 0.12 I 4.6 
Merctll'V I 0.23 I 0.05 l.28l 0.43 l 0.21 I 0.04 OJ3' 

Surface Water Point ofExoosurc• 
Mercuf'l 0.23 T o.os T o.oz T o.oo6 T o.ow I o.oot I NA! 
"Maxunum detected concentration of constituent below recommended remedmllevel. 
"NA =Not applicable; toxicity data required for calculation of remedial level were not available. 
'Groundwater represents groundwater underlying the site, and surface water represents surface water in Canooehee Creek. 
"Remedial level for mercury based on protection of groundwater. 
'Risk-based remedial level fur mercury based on protection of surface water. 
INA= Not applicable; MCLs are not applicable to surface water. 
Bold indicates values iliat are the reoommended remedial values. 
ID = Hazard Index 
JLCR =Incremental Lifetime Cancer Risk · 
llfCL =Maximum Contaminant Level 
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REPLY TO 
AliENTION OF 

i 

DEPARTMENT OF THE ARMY 
HEADQU/-. ..iRS, 3D INFANTRY DIVISION (MECHANIZED) ANt:, ..1RT STEWART 

DIRECTORATE OF PUBLIC WORKS 
1550 FRANK COCHRAN DRIVE 

FORT STEWART, GEORGIA 31314-4927 

AFZP-PWV-E (200-la) 

MEMORANDUM FOR HEADQUARTERS, FORSCOM, DCSPIM, 
ATTN: STEPHANIE SIGLER, 1777 HARDEE AVENUE SW 
FORT MCPHERSON, GA 30330-1062 

SUBJECT: Decision Documents for Final Remedial Action at Fort 
Stewart and Hunter Army Airfield, Georgia 

1. The attached decision documents are provided for your use 
and convenience in documenting the distribution of fiscal year 
01 funding for the Final Remedial Action (FRA) at the following 
sites: 

a. FST"03, TA.C-X Landfill; 
b. FST-03, TAC-X Landfill. 
c. HAA-13, Former Pumphouse 2 (Only one of the 3 areas 

listed under this site [Pumphouses 1, 2 and 6]) 

2. Although HAA-13 includes three areas, HAAF's former 
Pumphouses 1, 2 and 6, only Pumphouse 2 is being considered for 
final remedial action at this time. Pumphouse 6 was granted a 
"No Further Action Required" status in Nov 98. A final remedial 
action for Pumphouse 1 is still awaiting development and review. 

3. Mr. Joe King at the Army.Environmental Center has received 
copies of these decision document for review and approval. 

4. The point of contact for this memorandum is Ms. Melanie 
Little or Ms. Tressa Rutland, DPW Environmental Branch, at (405) 
364-8461 or {912) 767-7919, respectively. 

FOR THE COMMANDER: 

Enclosures GREGORY V. STANLEY 
COL, EN 
Director, Public Works 



DECISION DOCUMENT FOR THE FINAL REMEDIAL ACTION AT THE 
TAC-X LANDFILL (SWMU 3) 

FORT STEWART, GEORGIA 

PURPOSE 

This decision document describes the selected Final Remedial Action (FRA) for the TAC-X 
Landfill (SWMU 3) located at Fort Stewart, Georgia, which consists of Institutional Controls 
(ICs). Specifically, the ICs proposed for FST-03 includes documentation in the Base Master 
Plan (BMP), deed recordation, zoning controls, maintenance of existing physical barriers, 
installing warning signs, and implementation of the Operation & Maintenance (O&M) plan. The 
selected ICs are described in detail in the Final Corrective Action Plan for the TAG-X Landfill 
(Solid Waste Management Unit 3), dated March 2001. The document will be reviewed by 
Georgia Environmental Protection Division (GA EPD) and comments and/or tentative approval 
is anticipated in June 2001. FST-03 is a Defense Site Environmental Restoration Tracking 
System (DSERTS) site and the FRA will be funded using fiscal year (FY) 2001 Environment, 

. Restoration Account (E,RA) funds. 

This decision document presents the justification for the selected FRA and specifically provides 
details on the following: 

~ Site Location and History 
~ Nature and Extent of Contamination 
:1> Remedial Response Objectives 
~ Conceptual Design and Implementation 
~ Public Notification 
~ Declaration 

Site Location and Historv. 
SWMU 3, which is approximately 3.5 miles south-southwest of Pembroke, Georgia, and less 
than 1 mile southeast of Dean Field and the TAC-X (Noncommissioned Officers' Academy), was 
active from the 1960s unti11982. The waste disposed of at the landfill from the 1960s to 1979 
included residential waste, food cans, brush, plastic, and cardboard boxes. From 1979 to 1982, 
the wastes included grass clippings, tree branches, root stumps, and chunks of asphalt and 
concrete. 

The TAC·X Landfill comprises approximately 6.3 acres, with two trenchlike depressions present 
at the site. One of the trenches is reportedly unused. The reported dimensions of the disposal 
trench are 20 feet wide by 400 feet long by 5 feel to 6 feet deep. A site reconnaissance in 
November 1993 observed household-type debris (e.g., plastic spoons and bags) within the 
overburden pile· on the western side of the disposal trench. Aged refuse is reported to be 
present at the bottom of the disposal trench (Geraghty and Miller 1992). A site reconnaissance 
in September 1996 indicated no evidence of any landfill operations. The site Is nearly flat, but 
slopes gently toward the south. Pine trees, brush, and grass cover most of the site. The 
southernmost portion of the site is marshy, with surface water present. 

Nature and Extent of Contamination 
The results of chemical analyses performed during the Phase I and Phase II RCRA Facility 
Investigations (RFis) indicated that soil, groundwater, and sediment contain organic and metal 
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contaminants at concentrations greater than their reference background concentrations. No 
contaminants were detected in surface water. A tabular summary of site-related contaminants 
for SWMU 3 is presented in Table 1. 

SOIL Eleven surface soli samples were collected from four monitoring well boring locations, 
three soil boring locations, and four surface soil samples during the Phase I and Phase II RFis.· 
No VOCs were detected in surface soil. Low, isolated concentrations of bis(2-
ethylhexyl)phthalate (an SVOC) and four pesticides (alpha-BHC, gamma-BHC, heptachlor 
epoxide, and methoxychlor) were detected in surface soil. Arsenic, chromium, and lead were 
detected at concentrations above reference background criteria in one of len surface soil 
samples. Bis(2-ethylhexyl)phthalate, alpha-BHC, gamma-BHC, heptachlor epoxide, 
methoxychlor, arsenic, chromium, and .lead Were considered to be site-related contaminants 
(SRCs) in surface soil. 

Seven subsurface soil samples were collected during the Phase II RFI from four monitoring well 
boring locations and three soil boring locations. Two VOCs (2-butanone and acetone), one 
SVOC [bis(2-ethylhexyl)phthalate], and three pesticides (4,4'-DDE; aldrin; and methoxychlor) 
were detected in subsurface soil. Chromium and cadmium were detected at concentrations 
above reference background criteria in one (MW$) of seven subsurface soil samples. Acetone, 
2-Butanone; bis(2-ethylhexyl)phlhalate: 4,4'-DDE: aldrin: methoxychlor; cadmium; and 
chromium were considered to be SRCs In subsurface soil at SWMU 3. 

GROUNDWATER Low, isolated concentrations of acetone (a VOC) and three pesticides 
(4,4'-DDT; beta-BHC; and delta-BHC) were detected in groundwater collected from Geoprobe 
locations. Barium, cadmium, chromium, lead, and mercury were detected at concentrations 
above reference background criteria in groundwater collected from Geoprobe locations. 
However, corresponding dissolved metal concentrations for all five constituents were below 
reference background concentrations, indicating that the total metals might be associated with 
particulates In the groundwater. 

A low, isolated concentration of 2-hexanone (a VOC) was detected In groundwater collected 
from monitoring well MW6. Mercury was detected at concentrations (0.15 11g/L and 0.16Jlg/L) 
slightly above the reference background criteria (0.14 11g/L) in two of eight groundwater samples 
collected from the monitoring wells. 

Acetone, 2-Hexanone; 4,4'-DDT; beta-BHC; delta-BHC; barium; cadmium; chromium; lead; and 
mercury were considered to be SRCs in groundwater. 

SURFACE WATER AND SEDIMENT One SVOC [benzo(b)fluoranthene] was detected in 
surface water. Arsenic, barium, chromium, and lead were detected in surface water at 
concentrations above reference background criteria. 

Seven VOCs were detected In sediment. However, after resampling, only six of the seven VOCs 
are considered to be SRCs in sediment: 2-butanone, 2-he;,:anone, acetone, benzene, carbon 
disulfide, and toluene. 

Arsenic, barium, chromium, lead, mercury, and selenium were detected in sediment at 
concentrations above reference background criteria. Sediment samples from SWS1 had 
significantly higher concentrations than did those from SWS2. 
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RISK ASSESSEMENT A Baseline Human Health Risk Assessment (BHHRA) and an 
Ecological Risk Assessment was conducted for the site. The BHHRA addressed the risks 
associated with exposure to the following human health constituents of potential concern 
(COPCs): arsenic (surface soil, surface water, and sediment), chromium (surface water), lead 
(surface water), mercury (groundwater). delta-BHC (groundwater), and benzo(b)fluoranthene 
(surface water). No contaminant migration COPCs were identified for this site. Based on the 
required assessment only two constituents were identified as Contaminants of Concern (COCs) 
at the site and are summarized in Table 2.The ecological risk assessment concluded that there 
is no present ecological risk at SWMU 3 and that the site is unlikely to pose an ecological risk in 
the future; therefore further investigation and/or evaluation of ecological COPCs was not 
required. 

Remedial Response Objectives 
Based on the findings of the site characterization at SWMU 3, the primary goal and purpose for 
implementing corrective measures at this site Is limited to protection of human health and 
safety. To achieve this goal, the following remedial response objective has been established for 
the site: to prohibit the ingestion of shallow groundwater from the subject site and to prohibit the . 
disturbance of surface and subsurface soil to minimize contact with soil and buried waste. Any 
corrective measures that pose a significant threat to human health and safety during 
implementation (e.g., methods that would involve disturbance of subsurface soil) will not be 
evaluated. Implementation of the selected remedial response will achieve the best overall 
results with respect to such factors as long-term reliability and effectiveness, short-term 
effectiveness, implementability, and cost. 

Conceptual Design and Implementation 
This section presents a conceptual design and plan for implementation of the selected 
corrective action alternative for SWMU 3. Based on the level and type of soil contamination, a 
cost-effective corrective action was selected that would adequately protect human health and 
safety. The technology evaluation presented In Chapter 4.0 of the March 2001 Corrective 
Action Plan for the site compared different corrective action alternatives based on their 
effectiveness at protecting human health and safety, life-cycle costs, and technical factors. All 
the alternatives evaluated included Institutional controls (ICs): BMP. deed recordation, zoning 
controls, maintenance of existing physical barriers, well abandonment, post-mounted warning 
signs, and implementation of an O&MPian. Variations of alternatives included groundwater 
monitoring and installation of fencing. The selected corrective action alternative Involves a 
multi-layered approach to restricting human activity within the boundaries of the subject site. 
The selected set of institutional controls comprising this alternative will provide a combination of 
land-use restrictions and prohibi(ions. Land-use restrictions will be documented and/or enforced 
through deed recordation, the BMP, zoning restrictions, and signage. 

Alternative 1 has been selected because it will provide effective protection of human health at a 
relatively low cost. Although the installation of fencing would provide an additional degree of 
protection, Alternative 2 is not considered cost-effective. The additional protection that the fence 
would provide against inadvertent access to the site and unauthorized soil excavation would be 
minimal and would not justify the significantly greater expense of implementing Alternative 2. 
Groundwater monitoring as described under Alternatives 1a and 2a does not provide enough 
additional protection to human health to justify its increased costs. The groundwater presently 
does not present a risk to human health. The institutional controls described for Alternative 1 
will provide a sufficient level of protection of human health and an adequate degree of long-term 

\ reliability and effectiveness as well as short-term effectiveness. The institutional controls under 
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opportunity to review the notification and/or the entire Corrective Action Plan for a period of 
thirty days, At the conclusion of the review period, GA EPD will either grant final approval of the 
selected FRA or revise their tentative approval based on review and comments received by the 
public, It is anticipated that this review period will occur In July 2001 (i.e., after receipt of 
projected GA EPD June 2001 tentative approval) and final approval (i.e., after public review 
period) from GA EPD will be provided to the Installation in early September 2001: however, GA 
EPD will provide tentative approval of the Corrective Action Plan prior to this timeframe which 
will allow Fort Stewart to proceed with implementation of the recommended FRA. 

Declaration 
The selected Final Remedial Action for SWMU 3 is protective of human health and the 
environment, attains Federal and State requirements that are applicable or relevant and 
appropriate to the F RA, and will be cost-effective. 

As the selected course of action for SWMU 3 was presented in the March 2001 Corrective 
Action Plan and will be approved by GA EPD, the five-year review will not apply to the proposed 
FRA. 

This decision document was developed by the Fort Stewart Directorate of Public Works, with 
support from the U.S. Army Corps of Engineers and SAIC. 
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Table 1. Summary of Site-Related Contaminants, S\VMU 3 

BRBC =Below reference background criteria. 
ND =Not detected. 

Table 2. Remedial Levels, S\VMU 3 

.Milximnm Risk-based Remedial Levels (ml:llk~) 
Detected 

Concentration 
Constituent of Concern (mglkg) 1 X 10-6 

Surface Soil 
Arsenic I 24 I 0.6 

Surface Water 
Bell.W(b)fluoranthene I 0.0066 I 0.0010 
Bold mdicales concentrations above recommended remedial levels. 
ILCR ~ lneremcntal Lifetime Cancer Risk 
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I 1 x ro·5 I 5 X 10'5 

I 6.1 I 30.3 

I 0.0101 I 0,0505 



Georgia Departmer \Jatural Resources 

Gregory V. Stanley, Colonel, U.S. Anny 
Director, Public Works 

205 Butler Street, S.E., SL 1162, Atlanta, Georgia 30334 

June 1, 2000 

CERTIFIED MAIL 

Lonice C. BarreH, Commissioner 
Environmenlaf Protection Division 

Harold F. Rehels, Director 
404/656·2833 

RETURN RECEIPT REQUESTED 

Headquarters: 3D Infantry Division (Mechanized) and Fort Stewart 
Directorate of Public Works, Building 1137 
Environmental Branch (ATTN: Melanie Little) 
1550 Frank Cochran Drive 
Fort Stewart, GA 31314-4927 

RE: Corrective Action Plan (CAP) for the Post South Central Landfill [Solid Waste Management Unit 
(SWMU) I] dated December 1999; Fort Stewart; EPA ID No. GA9 210 020 872. 

Dear Colonel Stanley: 

The Hazardous Waste Management Branch of the Georgia Environmental Protection Divlsion (GA EPD) is 
in receipt of correspondence (Stanley to Khaleghi) dated May 22, 2000 which contains Replacement Pages 
2-6, 4-6 and 5-4 to be inserted into our four (4) copies of the above-referenced d9pument. Based upoJ!our 
review, Gf.;pf'Q t.eo,tativelyappf0YxHhe C()E!~~lJYt? Ac,ti()IJ:;PJIUl f,qrs\YMUJJM¥k<:t'D~C:~m.B¥ril~~9. as 
amended by Replacement Pages 2-6, 4-6 and 5-4 [Aiso see our correspondence (Khaleghi to Stanley) dated 
April20, 2000]. Please note that a final decision will be made by GA EPD pending the outcome of a forty
five day public comment period which is scheduled to occur this Summer when the Corrective Action Module 
(i.e., Section IV) and Appendix A of your Hazardous Waste Facility Permit #HW-045(S&T) are modified. 

Should you have any questions concerning this correspondence, please contact Brent Rabon of my staff at 
( 404)656-2833. 

Sincerely, 

Bruce Khaleghi, Unit Coordinator 
Hazardous Waste Management Branch 

c: Mr. Larry Rogers, GA EPD-Southeast Regional Office 
File: Fort Stewart(R) 
R:\BRENTR\STEWART\S\VMUI\CAPJX.APP 
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Ut:t"AK IIYU:;;r'f I vr 1 nL.. "''"'>{ 
J, 3D INFANTRY DIVISION (ME CHAN It ft' .. 

DIRECTORATE OF PUBLIC WOR"~ 
l550FRANK COCHRAN DRIVE 

FORT STEWART, GEORGIA 31314-492, 

May 2?, 2000 
Office of the Directorate 

Georgia Environmental Protection Division 
Environmental Protection Division 
Attention: Mr. Bruce Khaleghi 
205 Butler Street, Southeast 
Suite 1154 
Atlanta, Georgia 30334 

Dear Mr. Khaleghi: 

fSTEWART 

EXPRESS MAIL 

Fort Stewart is pleased to submit to the Georgia Environmental 
Protection Division the following replacement pages for the Corrective 
Action Plan for the Post South Central Landfill [Solid Waste Management 
Unit (SWMU) lJ, dated December 1999; EPA ID No. GA9 210 020 872. 

• page 2-6, Old, Inactive Landfill section, 3rd line: text was changed 
from 11 80 acres" to lt143 acrestl. 

• page 4-61 lOth line: text regarding "Four additional post-mounted 
signs" was revised to HTwo additional" signs~ 

• page S-4, next to last paragraph on page: the text reference to 
figure was revised from "Figure 4-1" to "Figure A-2". 

Fort Stewart has enclosed four sets .of replacement pages for the above 
referenced report. These pages are being submitted with all errata 
corrected and with the date of revision indicated adjacent to the page 
number (bottom center of each page) . 

In accordance with the Federal Code of Regulations, Section 270.ll(d), 
the following certification is provided by the Installation: 

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

Please contact Ms. Melanie Little or Ms. Tressa Rutland, Directorate 
of Public Works Environmental Branch, at (405) 364-8461 or (912) 767-7919, 
respectively, should questions arise regarding the replacement pages. 

Enclosures 

Sincerely, ;J 

~ G~~ry v. Stan ey 

)

' _/~~ {!~ 
Colonel, U.S., rmy 
Director, Public Works 



restrictions. The BMP is an effective tool for ensuring that unauthorized disturbance of subsurface soils at 
the site, and ingestion of groundwater from the site, is prohibited while the proper!)' is under DoD 
ownership. If this property were ever to be transferred in the future, notification of the property transfer 
would be made to regulatory authorities. The following provisions would ensure implementation of land 
use controls subsequent to proper!)' transfer: deed recordation; the purchase agreement or lease; zoning 
controls; applicable state land use· control management systems in effect at the time the property is 
tninsferred; community, transferee, or governmental notice (if needed); and self-certification (if feasible). 
To reduce potential exposure to health hazards associated with the old, inactive portion of SWMU I, 
warning signs stating restrictions on human activity within the SWMU would be posted at 200-foot 
intervals around the boundary of the SWMU. Two additional post-mounted signs would be installed at 
the western entrance to the site. The placement of signs for Alternative l is shown in Figure 4-1. Signs 
and existing natural barriers are effective for restricting human access to the site because they would 
discourage any inadvertent or unsuspecting excavation activities. Warning signs and posts would be 
repaired and/or replaced as needed through implementation of a documented O&M Plan. Existing 
barriers, which provide additional land use restrictions, would also be maintained. Shallow groundwater is 
not used as a source of drinking water at the site, and given the availability of the underlying Floridan 
Aquifer, it is unlikely that the shallow groundwater would ever be used for drinking water. Institutional 
controls prohibiting the use of groundwater would, therefore, be effective in protecting human health. 

This is the less exp~nsive of the two alternatives, with a life-cycle cost of approximately $44,843. 

Alternative 2: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Well 
Abandonment, Partial Wood Fence Barrier, Maintenance of Existing Physical Barriers, Post
mounted and Fence-mounted Warning Signs, Implementation of O&M Plan 

This alternative is similar to Alternative I in that land use control provisions would remain the same 
(BMP, deed recordation, zoning control). Also, the eight existing wells would be abandoned, existing 
physical barriers would be maintained, and an O&M Plan would be implemented. This alternative would 
additionally provide approximately 3,514 linear feet of pretreated, split-rail wood fence. The fence would 
provide a physical deterrent to public access around a portion of the landfill at which there is a greater 
likelihood of site access by the public from Georgia State Route 119/144. The fence would run along the 
Georgia State Route 144 boundary to the Wilson Avenue access gate on the north and from the Wilson 
Avenue access gate on the south along the Wilson Avenue boundary, rounding westward to a position 
near monitoring well SC-M 18. Fence-mounted warning signs would be positioned every 200 feet. Also, 
post-mounted warning signs would be installed every 200 feet around the remainder of the unfenced 
boundary of the old, inactive landfill. Four additional post-mounted signs would be installed at both the 
eastern and western entrances to the site. The placement of signage and fencing for Alternative 2 is shown 
in Figure 4-2. The effectiveness of Alternative 2 would be similar to that of Alternative I, with somewhat 
greater protection against inadvertent intruders as a result of the fencing. The effectiveness of the fencing 
would be limited because it would not extend completely around the site and would not prevent access by 
those who disregard warnings. The effectiveness of Alternative 2 at protecting groundwater would be 
equal to that of Alternative I. The O&M Plan would also include maintenance and repair of the treated 
wood fence and signs .. 

This alternative is more expensive than Alternative l, with a life-cycle cost of approximately $126,679 or 
nearly three times Alternative I 's life-cycle cost. 
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FSMR. From 1970 to 1982, trench-and-fill operations were used in the active Post South Central 
Landfill's eastern cell. The trench-and-fill operation has moved from east to west, with previously filled 
land being restored to forest. 

Beginning in the spring of 1982, tumulus refuse disposal operations began, representing the present-day 
disposal practices at the landfill. These operations have been performed over the western portion of the 
trench-and-fill area of the landfill. The active portion of the Post South Central Landfill is comprised of 
two cells that are constructed on the clay cap of the former trench-and-fill landfill. The eastern cell covers 
approximately 35 acres and the western cell about 30 acres. Wastes disposed. of at the active landfill 
include dry, construction-type waste; putrescible garbage; and properly packaged asbestos. 

The northwest portion of the Post South Central Landfill was previously a borrow pit for the site and is 
presently being used for disposal of demolition/construction debris (nonputrescible waste). 

Based upon the results reported in the Revised Final Phase II RFI Report (SAIC 1999) for the active 
portion of SWJvfU 1, a few constituents present in the groundwater were detected above maximum 
contaminant levels (MCLs) [i.e., bis(2-ethylhexyl)phthalate at SC-M9 and NMW-2A]. In accordance with 
the GEPD-approved recommendation for corrective action, these constituents will continue to be 
monitored through the GMP, approved by the GEPD Land Protection Division. Corrective action to 
reduce the identified concentrations of bis(2-ethylhexyl)phthalate in these two wells is not required. The 
GMP will allow continued evaluation of potential contaminant migration of the groundwater and surface 
water and will identifY if any contaminant levels become elevated and/or any trends develop in 
contaminant distribution across the active portion of the landfill. In addition, the present operational and 
design procedures are structured to prevent off-site migration of contaminants from the active landfills. 
All analytical data will continue to be submitted to the GEPD Land Protection Division. 

Old, Inactive Laudfttl 

During the Phase I RFI, it was discovered that an older portion of the landfill existed east of the active 
landfill and continued to Georgia State Route 144/119. The old, inactive landfill is estimated to 
encompass approximately 143 acres. Aerial photographs dated 194 7 and 1957 indicate disposal was 
occurring at the old, inactive landfill during that period. A 1966 aerial photograph shows approximately 
two-thirds of the old landfill immediately west of Georgia State Route 1441!19 with successional 
vegetation, indicating that by that time the landfill was no longer being used. Disposal at the current, 
active Post South Central Landfill site and complete vegetative cover of the old, inactive landfill area are 
evident in a 1975 aerial photograph; these conditions continue today. Additional prominent site features 
associated with the old, inactive portion of the landfill include a fenced cemetery, a dumpster 
maintenance area, and a drainage ditch to drain the low area around a dumpster maintenance area. The 
dumpster maintenance area is located on the south side of the SWJvfU I access road, approximately 
600 feet from the Wilson Avenue entrance gate (see Figure 2-4). Dumpsters are stored and refurbished at 
the facility. A drainage ditch, which begins southwest of the dumpster cleaning area, circles the area, and 
ultimately discharges to the marshy area along Taylors Creek, was dug to.drain the low area around the 
dumpster cleaning area so that the area could be built (see Figure 2-4). The aerial photographs of the 
SWJvfU I site from 1947 through 1992 are presented in Figure 2-5. · 

The old, inactive landfill received ali waste generated at FSMR during its operation. According to 
previous operators, this waste included materials similar to those currently received at the active landfill 
in addition to sludges from the sewage treatment plant, scrap metal, demolition/construction debris, 
sanitary/municipal waste, and drummed waste from the tear gas training facility. According to 
information provided by former landfill employees, operational practices at the old, inactive landfill 
involved excavation of a large pit to below the water table; stockpiling of the excavated soH; disposal and 
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Georgia DHparthler n '-. ~atural Resources 
205 Butl€ir\sireet, S:E., s 1162, Atlanta, Georgia 30334 

April 20, 2000 

CERTIFIED MAIL 

Lonlce C. BarreH, Commissioner 
Environmental Protection Division 

Harold F. Reheis,_ Director 
404/656-2833 

RETURN RECEIPT REQUESTED 

Gregory V. Stanley, Colonel, U.S. Army 
Director, Public Works 
Headquarters, 3D Infantry Division (Mechanized) and Fort Stewart 
Directorate of Public Works, Building 1137 
Environmental Branch (A'D'N: Melanie Little) 
1550 Frank Cochran Drive 
Fort Stewart, GA 31314-4927 

RE: Corrective Action Plan (CAP) for the Post South Central Landfill [Solid Waste Management Unit 
~JJ dated December 1999; Fort Stewart; EPA ID No. GA9 210 020 872. 

Dear Colonel Stanley: 

The Hazardous Wast~ Manag~m~nt Branch of the Georgia Environmental Protection Division (GA EPD) is 
in receipt of correspondence (Stanley to Khaleghi) dated April 10, 2000 which contains Replacement Pages 
2-1, 2-4, 4-4, A-4 & B-5 and Replacement Survey Plats (Drawing Nos. TS-4 & TS-4C) to be inserted into our 
four (4) copies of the above-referenced document Based upon our review, GA EPD (1) has determined that 
Fort Stewart has appropriately responded to our comments on the December 1999 version of this plan [See 
correspondence (Khaleghi to Stanley) dated March 14, 2000] and (2) tentatively approves the Corrective 
Action Plan for SWMU 1 dated December 1999, as amended by the Replacement Pages and Survey Plats 
referenced in the preceding sentence. 

Please note that a final decision will be made by GA EPD pending the outcome of a forty-five day public 
comment period which is scheduled to occur this Summer when the Corrective Action Module (i.e., Section 
IV) and Appendix A of your Hazardous Waste Facility Permit #HW-045(S&T) are modified. Should you 
have any questions concerning this correspondence, please contact Brent Rabon of my staff at (404)656-2833. 

Sincerely, 

___ _jsC t_ IJ/ 
Bruce Khaleghi, Unit Coordinator 
Hazardous Waste Management Branch 

c: Mr. Larry Rogers, GA EPD-Southeast Regionai.Office 
File: Fort Stewart(R) 
R:\BRENTR\STEWART\SWMUJ\CAP2X.APP 



Gregory V. Stanley, Colonel, U.S. Anny 
Director, Public Works · 

205 Butler Stree',, _.c .. Suite 1162, Atlanta, Georgia 30334 
Lonlce C. Barrett, Commissioner 

Environmental Protection DMSlory 
Harold F. Rahels, Director 

404/656·2833 

December 8, 2000 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Headquarters, 3D Infantry Division (Mechanized) and Fort Stewart 
Directorate of Public Works, Building 1137 
Environmental Branch (AITN: Melanie Little) 
1550 Frank Cochran Drive 
Fort Stewart, GA 31314-4927 

RE: Phase II RCRA Facility Investigation (RFI) Report for Sixteen (16) Solid Waste Management Units 
(SWMUs) dated April 2000; Fort Stewart; EPA lD No. GA9 210 020 872. 

Dear Colonel Stanley: 

The Hazardous Waste Management Branch of the Georgia Environmental Protection Division (GA EPD) has 
reviewed the above-referenced document and determined the following. 

1. In correspondence {Kbaleghi to Perez) dated July 14, 19<;)9, GA EPD forwarded two hundred and 
seven (207) comments to Fort Stewart documenting our review of the February J 999 version of the. 
Phase II RFl Report for 16 SWMUs. Upon receipt of that letter, your facility responded to each of 
those comments and created a set of Minutes from our September 14, 1999 Comment Resolution 
Meeting attended by representatives from Fort Stewart, Science Applications International 
Corporation and GA EPD [See correspondences (Perez to Kbaleghi) dated August 20, 1999 and 
(Perez to Rabon) dated September27, 1999, respectively]. Based upon our review of your letters, GA 
EPD formally approved the Fort Stewart Response to Comments (as clarified and/or modified by the 
September 14, 1999 Meeting Minutes) in correspondence (Khaleghi to Perez) dated October4, 1999. 

Fort Stewart has further provided an amended Response to Comments in Appendix L (Volume IT!) of 
the Phase IT RFl Report for 16 SWMUs dated April2000 with correct page numbers and citations in 
order to ease GA EPD' s review process. In addition, a notation is provided in the table if a specific 
comment, or a portion of a comment, is no longer applicable. We appreciate the detail and proactive 
manner with which Fort Stewart has responded to our comments; the responses are approved with the 
exception of those for the six (6) SWMUs addressed by Comment Nos. 7-9 below. 

2. GA EPD maintains that the corrective action projects required by the Conditions of the Fort Stewart 
Hazardous Waste Facility Permit #HW-045(S&T) (Permit) have been exceptionally well-managed and 
well-exec'!t<:9. by Ms. Melanie Little of your staff and by Science Applications Intemati~nal 
CorporafiqJ!. It is also our opinion that this Phase II RFI Report for 16 SWMUs dated April2000 iS of.· 



Colonel Stanley 
December 8, 2000 
Page2 
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superior quality. As GA EPD has stated before, our agency is utilizing a number of the RFI Reports 
and Corrective Action Plans (CAPs) created by Fort Stewart as examples for other facilities which are 
regulated by the Georgia Ha2ardous Waste Management Act, as amended, O.C.G.A. § 12-8-60, ~; 
and Rules for Hazardous Waste Management, Chapter 391-3-11, promulgated pursuant thereto, as 
amended, which incorporates by reference the Code of Federal Regulations found in 40 CFR Parts 
124, 260-268, 270, 273 and 279. We continue to appreciate the high degree of professionalism and 
technical expertise that Fort Stewart brings to these projects. 

3. The Phase liRFI Report for 16 SWMUs dated April2000 is complete, as qualified by Comment Nos. 
7-9 below. 

4. Corrective action is required at the SWMUs listed below pursuant to 40 CFR §264.101(a), as 
referenced by the Rules of Georgia Department of Natural Resources Environmental Protection 
Division Chapter 391-3-11 Section .10: In accordance with Conditions IV.E.1 and IV.E.2 in your 
Perniit, Fort Stewart must submit CAPs for the following SWMUs toGA EPD within ninety (90) davs 
from receipt of this correspondence. 

a. Camp Oliver Landfill (SWMU 29 
b. TAC-X Landfill (SWMU 3) 
c. ·Inactive EOD Area located approximately Nine (9) Miles Northeast of the Garrison Area 

(SWMU8) 
d. Inactive EOD Area in Red Cloud Range, Hotel Area (SWMU 9) 
e. Inactive EOD Area North of Garrison Area (SWMU 1 0) 
f. Inactive EOD Area located approximately Three (3) Miles Northeast of Garrison Area 

(SWMU ll) 
g. Active EOD contaiaing Open Detonation Unit and Open Burn Unit (SWMU 12A), Open 

Detonation Unit (SWMU 12B) and Open Burn Unit (SWMU 12C) 

5. Corrective action is required at the SWMUs listed below pursuant to 40 CFR §264.101(a), as 
referenced by the Rules of Georgia Department of Natural Resources Environmental Protection 
Division Chapter 391-3-11 Section .10. In accordance with Conditions IV.E.l and IV.E.2 in your 
P~rmit, Fort Stewart must submit CAPs for the following SWMUs toGA EPD within· one hundred 
and eighty (180) days from receipt of this correspondence. 

· a. Industrial Wastewater Treatment Plant (SWMU 18) 
b. Evans Army Heliport POL Storage Facility (SWMU 29) 

6. GA EPD tentatively concurs with the Fort Stewart recommendations that No Further Action (NFA) is 
required at the following SWMUs. 

a. Old Fire Training Area (SWMU 14) 
b. DRMO Hazardous Waste Storage Area (SWMU 17). 
c. Old Sludge Drying Beds (SWM.U 19) . 
d. 3'd Squadron 7"' Cavalry Motor Pool and four (4),1\l)socia}ed Oil/Water Separators (SWMU 

2 7 A) "'~-'.., •.• . . .. . . . 
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e. 1" BN, 3d ADA Motor Pool and associated Oil/Water Separator (SWMU 27B) 
f. 92d ECB (H) Motor Pool and associated Oil/Water Separator (SWMU 27C) 
g. 26m SPT BN Motor Pool and associated Oil/Water Separator (SWMU 27D) 
h. 703d SPT BN (Main) Motor Pool and associated two (2) Oil/Water Separators (S\\'MU 27E) 
i. DISCOM Motor Pool and associated Oil/Water Separator (SWMU 27G) 
j. NGTC Block 9900, l 0300 Motor Pool and associated two (2) Oi!IW ater Separators (SWMU 

271) 
k. 3'd BN, 69th Armor Motor Pool Wash Rack and Oi!IW ater Separator (SWMU 27K) 
I. NGTC Block 10100 Motor Pool Wash Rack and Oil/Water Separator (SWMU 27M) 
m. NGTC Block 9800 Motor Pool Wash Rack and Oil/Water Separl!tor (SWMU 27!\') 
n. NGTC Block 9700 Motor Pool Wash Rack and Oil/Water Separator (SWMU 270) 
o. NGTC Block 9500 Motor Pool Wash Rack and Oil/Water Separator (SWMU 27P) 
p. NGTC Block 9400 Motor Pool Wash Rack and Oil/Water Separator (SWMU 27Q) 
q. 396 Transportation Company Wash Rack and Oil/Water Separator (SWMU 27R) 
r~ Two (2) 103d M!BN Wash Racks and associated two (2) Oil/Water Separators (SWMU 27S) 
s. Two (2) Wright Army Airfield ·wash Racks and associated Oil/Water Separator. (SWMU 

27U) 
t. Auto Craft Center Oil/Water Separator (SWMU 27V) 
u. DEH Asphalt Tanks (SWMU 31) 
v. Supply Diesel Tank (SWMU 3Z) 
w. DEH Equipment Wash Rack (SWMU 34) 
x. NGTC Equalization Basin (SWMU 37) 

Please note that a final decision concerning the corrective action status of the SWMUs listed above 
will be made by GA EPD through issuance of a Notice of Decision documenting the next modification 
of your Permit. 

7. With respect to the Third (Jd) Inf. Engineer Brigade Motor Pool and associated two (2) Oil/Water 
Separators (SWMU 27F), GA EPD tentatively concurs with the Fort Stewart recommendation that 

. NFA is warranted for the Oil/Water Separator located Northeast of Building 1340. However, 
consistent with our Comment No. 5 in correspondence (Khaleghi to Perez)' dated July 14, 1999; GA 
EPD will not separate this Oil/Water Separator from the one located Northwest of Building 1340 by 
further subdividing SWMU 27F in Appendix A of your Permit. Please also note that the investigation 
results of the second Oi!IW ater Separator are documented in the Addendum for SWMU 
27F/Northwest of Building 1340 dated August 2000 which was received by GA EPD on August 30, 
2000 and is currently in process for review by our agency. 

8. With respect to the GANG MATES Motor Pool and associated tvvo (2) Oil/Water Separators (SWMU 
27J), GA EPD tentatively concurs with the Fort Stewart recommendation that NFA is warranted for 
the Oil/Water Separator located at Building 10535. However, consistent with our Comment No.5 in 
correspondence (Kbaleghi to Perez) dated July 14, 1999; GA EPD will not separate this Oil/Water 
Separator from lhe one located at Building 10531 by further subdividing SWMU 27J in Appendix A 

· of your Permit. Please also note that the investigation results of the second Oil/Water Separator are 
documented in the Addend!Jpl {or.SWMU 27J/Building 10531 dated July 2000 which was received by 
GA EPD on July 20, 200o':ahd'is currently in process fotreview by our agency. 

'~- -
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9. Fort Stewart has submitted Addenda to !he Phase RFI Report for 16 SWMUs dated April2000 for !he 
foUowing SWMUs. 

a. Old Radiator Shop/Paint Booth (SWMU 24B) 
b. DOL Maintenance Motor Pool and associated two (2) Oil Water Separators (SWMU 

27H/Buildings 1056 & 1071) 
c. NGTC Block 10200 Wash Rack and Oil/Water Separator (SWMU 27L) 
d. 293 MP Company Wash Rack and OilJWater Separator (SWMU 27T) 

Please note that the investigation results documented in !he Addenda for SWMUs 24B, 27H, 27L and 
27T have been received by GA EPD and are currently in process for review by our agency. 

Should you have any questions concerning !his correspondence, please contact Brent Rabon of my staff at 
( 404)656-2833. 

Sincerely, 

Bruce Khrueghi, Unit Coordinator 
Hazardous Waste Management Branch 

c: Mr. Larry Rogers, GA EPD-Sou!heast Regional Office 
File: Fort Stewart(R) 
R:\8RENTR\ST.8WART\16SWMUS\PHASEIIRFIREPORTAPPROVAI~ 
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EXECUTIVE SUMMARY 

This report summarizes the results of the Phase II Resource Conservation and Recovery Act (RCRA) Facility 
Investigation (RFD for the 16 Solid Waste Management Units (SWMUs) at Fort Stewart, Georgia. The 
16 SWMUs include: Camp Oliver Landfill, SWMU 2; TAC-X Landfill, SWMU 3; Inactive EOD Area in 
Red Cloud Range, Hotel Area, SWMU 9; Inactive EOD Area North of Garrison Area, SWMU 1 0; Inactive 
EOD Area Located Approximately T)lree Miles Northeast of Garrison Area, SWMU 11; Active EOD 
Containing Open Detonation Unit and Open Burn Unit, SWMU 12A; Old Fire Training Area, SWMU 14; 
DRMO Hazardous Waste Storage Area, SWMU 17; Industrial Wastewater Treatment Plant, SWMU 18; Old 
Sludge Drying Beds, SWMU 19; Old Radiator Shop/Paint Booth, SWMU 24B; Motorpools, SWMUs 27 A 
through 27V; Evans Army Heliport POL Storage Facility, SWMU 29; DEH Asphalt Tanks, SWMU 31; 
Supply Diesel Tank, SWMU 32; DEH Equipment Wash Rack, SWMU 34; and NGTC Equalization Basin, 
SWMU 37. Four of the 16 sites-Old Sludge Drying Beds, SWMU 19; Old Radiator Shop/Paint Booth, 
SWMU 24B; Motorpools, SWMUs 27A through 27V; and NGTC Equalization Basin, SWMU 37-had not 
been investigated previously and were investigated as Phase I RFis. This report has been prepared by Science 
Applications International Corporation (SAIC) for the U.S. Army Corps of Engineers (USACE), Savannah 
District, under Contract DACA21-95-D-0022, Delivery Order No. 0009. The RFI was conducted in 
accordance with USACE Guidance EM 200-1-3 and the Georgia Environmental Protection Division (GEPD)
approved Sampling and Analysis Plan (SAP) (SAIC 1997). 

The 16 SWMUs investigation consisted of 38 SWMU sites (including 22 rnotorpool sites) as designated under 
Hazardous Waste Penni! HW-045. The sites were divided into 45 distinct geographic areas for investigation. 
Seven (SWMUs 2, 3, 9, 10, II, 12A, and 29) of the 38 SWMUs are located outside the garrison area. The 
remaining 31 (SWMUs 14, 17, 18, 19, 24B, 27A through 27V, 31, 32, 34, and 37) are located within the 
garrison area. 

OBJECTIVES AND SCOPE OF THE INVESTIGATION 

The specific objectives of the Phase I and Phase II RFis for the 16 SWMUs at Fort Stewart, Georgia, as 
defmed in the Phase II RFI SAP (SAIC 1997) (approved by the GEPD in October 1997) are listed below. 

P!taseiRFI 

• Detennine if contamination of the envirorunent has occurred. 

• Determine whether contaminants, if present, constitute a threat to human health or the environment. 

• Determine the need for future action and/or no further action (NFA). 

PhaseiiRFI 

• Determine the horizontal and vertical extent of contamination. 

• Detennine whether contaminants present a threat to human health or the envirorunent. 



• Detennine the need for future action and/or NF A. 

• Gather data necessruy to support a Corrective Action Plan (CAP), if warranted. 

The information provided in this report is based upon data collected previously during the Phase I RFI (if 
available) and data collected as part of the Phase II field sampling and analysis. At some of the sites, the 
Phase II sampling program incorporated an observational approach to sampling, as defined in the Phase II RFI 
SAP (SAIC 1997). This observational approach used field screening techniques to determine the horizontal 
and vertical extent of contamination at the SWMU and to identifY suitable locations for installation of 
permanent monitoring wells. The scope of the fieldwork for the Phase I and Phase II sites included the 
activities listed below. 

Phase I Sites 

• Collection of direct-push soil samples using a push probe. 

• · Collection of direct-push groundwater samples using a push probe. 

• · Installation of permanent groundwater monitoring points or monitoring wells to confirm the nature of 
potential contamination at a specific push-probe location. 

• Collection of surface water and sediment samples at SWMUs at which surface water and sediment were 
available. 

• Surveying of the positions of all sample locations . 
. ' 

Phase II Sites 

• Collection of direct-push soil samples using a push probe. 

• Collection of direct-push groundwater samples using a push probe, including vertical-profile probes. 

• Installation of permanent groundwater monitoring wells both upgradient and downgradient of the site. 

• Groundwater sampling at existing monitoring wells (if available) and sampling of newly installed wells 
around the SWMUs. 

• Collection of surface water and sediment samples at SWMUs at which surface water and sediment were 
available. 

• Surveying of the positions of all sample locations. 

Nature and Extent of Contamination 

Site-related contaminants (SRCs) were identified for each site by comparing the analytical results obtained 
from soil, groundwater, surface water, and sediment against the reference background criteria. Contaminants 
\vith concentrations above the reference background criteria were identified as SRCs. The results of the 
chemical analyses on surface soil, subsurface soil, and groundwater were screened against the reference 

' \1 0 



background criteria for the Fort Stewart Military Reservation. Surface water and sediment were screened 
against site-specific background criteria. 

In general, reference background samples were collected from each medium at locations upgradient or 
upstream of each site so as to be representative of naturally occurring conditions at sites under investigation. 
Upgradient or upstream samples were not collected at sites under a Phase I RFI (i.e., SWMUs 19, 24B, 27A 
through 27V and 37). The reference background concentrations for surface soil, subsurface soil, and 
groundwater were calculated as two times the average concentration of all ofthe 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. Surface water and sediment 
background samples were collected during the Phase II RFI and applied to the SWMUs on a site-specific basis. 

lnorganics were considered to be SRCs if their concentrations were above the reference background 
concentrations, while organics were considered SRCs if they were simply detected because organic 
constituents are considered to potentially be man-made. SRCs from the nature and extent of contamination 
evaluation were fitrther evaluated as potential concerns based upon fate and transport characteristics and upon 
their potential risk to human health and ecological receptors. A summary ofSRCs by medium for each SWMU 
is presented in Table ES-1. 

Fate and Transport Analysis 

Fate and transport analysis was performed on each SWMU. This analysis included developing a site-specific 
Conceptual Site Model (CSM) identifying potential contaminant release and migration pathways and 
determining the potential for SRCs in surface soil, subsurface soil, and/or sediment to migrate to groundwater. 

The maximum concentrations ofthe SRCs determined from nature and extent analysis were compared to U.S. 
Environmental Protection Agency (EPA) Generic Soil Screening Levels (GSSLs). Generally, if contaminant 
concentrations in soil fall below the GSSLs and there are no significant ecological receptors of concern, then 
no further study or action is warranted. SRCs were identified as contaminant migration constituents of potential 
concern (CMCOPCs) if they were detected at concentrations that exceeded their respective GSSLs. To 
evaluate leaching of CMCOPCs from soil to groundwater at the 16 SWMUs, groundwater concentrations of 
CMCOPCs were compared to maximum contaminant levels (MCLs). If an MCL for a chemical was not 
available, the groundwater concentration was compared to the risk-based concentration, as established by EPA 
Region m (EPA 1999b). A summary of the results of the fate and transport analysis (CMCOPCs) is presented 
in Table ES-2, 

A weight-of-evidence approach was used to evaluate each CMCOPC identified based on leaching to 
groundwater. In some instances, the potential impact of CMCOPCs to groundwater, and possibly to surface 
water, was evaluated (modeled concentrations were compared to risk-based criteria) in a human health baseline 
risk assessment. CMCOPCs that indicated a potential risk to human health (i.e., that exceeded risk-based 
screening criteria) from modeling were identified as contaminant migration chemicals of concern, and remedial 
levels were developed based on protection of groundwater. SWMUs for which a human health baseline risk 
assessment was performed are identified in Table ES-2 . 

. Human Health Preliminary Risk Evaluation 

A human health preliminary risk evaluation (HHPRE) using a Step i risk evaluation approach based on 
guidance :from GEPD was perforn1ed for each SW:MU to determine the potential human health risks associated 
with the maximum concentrations of identified SRCs. The Step i risk evaluation involves the components 
listed below. 



• For inorganics, compare detected concentrations to naturally occurring background levels to determine 
if detected inorganics are naturally occurring or are associated with past activities at the site. 

• IdentifY potential migration and exposQre pathways associated with the site and identifY potential exposure 
scenarios to detemline appropriate action levels. 

• IdentifY available risk-based action levels for each contaminant detected above background levels or 
develop levels if they do not exist. 

• Compare sample concentrations to action levels to detemline if site conditions warrani further evaluation, 

Chemicals that exceeded action levels were identified as human health contaminants of potential concern 
(HHCOPCs). A summary of the HHPRE results (HHCOPCs) is presented in Table ES-2. 

A weight-of-evidence approach was used to evaluate each HHCOPC identified in the preliminary risk 
assessment. In some instances, HHCOPCs were evaluated further in a human health baseline risk assessment. 
HHCOPCs and/or CMCOPCs (see previous section) that either had hazard indices of 0.1 or incremental 
lifetime cancer risks of I x 10·• were identified as human health contaminants of concern. Remedial levels 
were developed that were protective of the most sensitive receptor population, based on a minimum risk level 
of 3.0 for the total hazard index and 1 x I 04 for the total incremental lifetime cancer risk. SWMUs for which 
a human health baseline risk assessment was performed are identified in Table ES-2. 

Ecological Preliminary Risk Evaluation 

An ecological preliminary risk evaluation (EPRE) based on guidance from GEPD was performed to determine 
the potential risk to ecological receptors associated with the maximum concentrations of the identified SRCs. 
The EPRE compared measured concentrations of detected substances to conservative ecological screening 
values to identifY substances detected at the facility that pose a potential hazard to ecological receptors and that 
are identified as ecological contaminants of potential concern (ECOPCs). A summary of the results of the 
EPRE (ECOPCs) is presented in Table ES-2. 

A weight-cf-evidence approach was used to evaluate each ECOPC identified in the preliminary risk evaluation. 
In some instances, ECOPCs were evaluated further in a supplemental preliminary risk evaluation (SPRE). The 
SPRE presented a comparison of more realistic exposure estimates to toxicity reference values based on the 
lowest observed adverse effects levels. The exposure estimates were calculated using measured concentrations 
and more realistic exposure assumptions such as diets, absorption efficiencies, and area use factors. SWMUs 
for which an SPRE was performed are identified in Table ES-2. 

Conclusions and Recommendations 

A weight-of-evidence approach was used with the results from the fate and transport evaluation, HHPRE, 
human health baseline risk assessment (if performed), EPRE, and SPRE (if performed) to determine the 
recommendation for each SWMU. The recommendations fell into the following three categories: 

• No Further Action: NFA was recommended for a SWMU if: (1) the contaminant levels in soil, 
groundwater, surface water, and sediment were below the reference background criteria, fate and transport 
values (GSSLs), and/or human health or ecological screening criteria or (2) significant uncertainty was 
evident, indicating minimal potential risk of migration to groundwater and/or a surface water body and/or 
to human health and ecological receptors. 



• Additional Investigation (Pbase II RFI or additional monitoring): A Phase II RFI or additional 
monitoring was recommended if the nature and extent of potential contaminants had not been determined, 
and further investigation or additional monitoring was required to evaluate extent or potential migration 
in the future. 

• Correcflve Action Plan: A CAP was recommended if the nature and extent of contamination at a S"WMU 
was determined by the Phase II RFI, there was a potential risk of migration of contaminants to 
groundwater and/or surface water bodies or a potential risk to human health and ecolo~cal receptors, or 
institutional controls need to be applied to protect the health and safety of humans corning in contact with 
the site (i.e., inactive BOD areas). Such a site requires a CAP to evaluate appropriate remedial actions to 
eliminate or minimize these potential risks. 

The recommendations for each S"WMU are presented in Table ES-3. 



Table ES-1. Summary of Site-related Contaminants 

Type of Site-related Contaminants 

SWMU Investigation Surface S"il Subsurface Soil Groundwater Surface Water Sediment 

2 Phase II 2 VOCs, 14 pest, 1 VOC, 3 pest, 3 VOCs and 3 metals None alpha-Chlordane 
1 SVOC, and 6 metals 1 SVOC, and 3 metals 

3 Phase II 4 pest, BEHP, As, Cr, 2 VOCs, BEHP, 3 pest., 3 VOCs. 3 pest., Ba, 1 SVOC, As, Ba, Cr, 6 VOCs, As, Ba, Cr, 
andPb Cr, andCd Cd, Cr, Pb, and Hg andPb Pb, Hg, and Se 

9 Phaser' As, Cr, and Ag NC NC NP NP 

10 Phase II As, Ba, Cr, and Pb NC' None Cd, Cr, and Hg As, Ba, and Pb 

11 Phase II As, Ba, Cr, Pb, and NC' None NP NP 
Ag 

12A Phase II 3 SVOCs, 4 exp., and Al, As, Ba, Cr, Fe, Pb, BEHP, 1 exp., and RDX, Pb, Mn, and 1 SVOC, 1 exp., and 
16 metals andV 8 metals Hg 9 metals 

14 Phase I 2 VOCs, BEHP, and 5 VOCs, Cr, and Hg 1 VOC, Pb, and Hg NP NP 
Hg 

17 Phase II 1 voc 3VOCs 3 VOCsandPb None None 
18 Phase II 1 VOC, Pb, and Hg 5 VOCs, 2 SVOCs, Ba, 9 VOCs, Ba, Cd, and 1 SVOCandBa (6 VOCs, 4 SVOCs, 

Cr, Pb, arid Hg Pb As, Ba, Cd, Cr, Pb, Hg, 
Se, andAg)' 

19 Phase I 4 VOCs, 7 pest, and 6 V OCs, 9 pest, and BEHP, 7 pest, and NP NP 
5 metals 5 metals 3 metals 

24B Phase I 1 VOC, 10 SVOCs, 2V0Cs 1 VOC, 11 SVOCs, and NP NP 
and 6 metals Hg 

27A Phase! fNone 2 VOCs and 3 SVOCs 2 VOCs and BEHP NP NP 
(Bldg. 1339A) 

27A Phase I BEHPandPb 2VOCs I VOC NP NP 
(Bldg. 1339B) 

27A Phase I 3 VOCs andPb 3VOCs Acetone NP NP 
(Bldg. 1322) 

27B Phase I None I VOC NO NP NP 
27C Phase I 1 voc 2 VOCs and I SVOC 4V0Cs NP NP 
27D Phase I 13VOCs 1 voc None NP NP 
27E Phase I IN one I VOC None l\'P NP 

(Bldg. 1628) 
Nole: Footnotes appear on page ES-8. 



Table ES-1. Summary of Site-related Contaminants (continued) 
. 

Type of Site-related Contaminants 

SWMU Investi~~:ation Surface Soil Subsurface Soil Groundwater Surface Water Sediment 

27E Phase I NC 2 voes and BEHP ISVOC NP NP 
(Bldg. 1720) 

27F Phase I NC 3 VOCsandPb 10 VOCs and 4 SVOCs NP :NP 
(NW Bldg. 1340) 

27F Phase I 3V0Cs 8 VOCs and 4 SVOCs None NP NP 
(NE Bldg. 1340) 

27G Phase I NC 3VOCs 1 SVOC NP NP 

27H Phase I NC 2 VOCs, l1 SVOCs, Pb, 1 VOC and 9 SVOCs 1-,'P NP 
(Bldg. 1071) andHg 

27H Phase I NC 1 VOC, 1 SVOC, Cd, 2 VOCs and 4 SVOCs NP" NP" 
(Bldg. 1 056) andPb 

271 Phase I NC 1 VOCandPb None NC 1 VOCandPb 
(Block 9900) 

271 Phase! NC None None Pb None 
(Block 10300) 

27J Phase I None None I VOC and 1 SVOC NP NP 
(Bldg. I 0535) 

27J Phase I I VOC and I SVOC NC 2SVOCs NP NP 
(Bldg. 10531) 

27K Phase I INC 4V0Cs 1 VOC NP NP 
27L Phase I None 1 VOC and I SVOC s voes and 2 svoes Acetone None 

(Block 1 0200) 

27M Phase I I VOCandPb 2 SVOCs and Pb 1 voc NC Pb 
(Block 10100) 

27N Phase I NC 2 SVOCs and Pb None NC 5SV0Cs 
(Block 9800) 

270 Phase I Pb None I SVOC I VOC Pb 
(Block 9700) 

27P Phase! lVOC and I SVOC 1 VOC, 6 SVOCs, and None NC 1 VOCandPb 
(Block 9500) Pb 

Note: Footnotes appear on page ES-8. 



Table ES-1. Summary of Site-related Contaminants (continued) 

Type of Site-related Contaminants 

SWMU Investil(ation Surface Soil Subsurface Soil Groundwater Surface Water Sediment 

27Q Phase! Pb None None NC Pb 
(Block 9400) 

27R Phase I None 1 VOC and 2 SVOCs None NP NP 
27S Phase I NC 6VOCs None NP NP 
27T Phase I 4SV0Cs None 1 VOC and 1 SVOC NC 4 VOCs, 9 SVOCs, and 

Cd 
27U Phase I 1 VOCandPb 2VOCsandPb 4VOCs NP NP 
27V Phase I 1 VOCandPb 1 VOCandPb None NP NP 
29 Phase II 8 VOCsandAg 16 VOCs and 14 SVOCs 3 VOCs, 3 SVOCs, As, NP NP 

Ba, andCr 
31 Phase II and None 6 VOCs and 17 SVOCs 4VOCs NP NP 

IRA 
32 Phase II 2 VOCs, Ba, Cd, Cr, 2 VOCs, Pb, and Hg 4 VOCs and 2 SVOCs NP NP 

Pb,andHg 
34 Phase II 4 VOCs, 2 SVOCs, 1 VOC, Ba, Cd, Cr, and 3 VOCs NP NP 

Ba, Cd, Pb, and Hg Pb 
37 Phase I 1 VOCandHg 2VOCsandHg 4V0Cs NP (4 VOCs, Ba, Cd, Cr, 

Pb, Hg, and Se)' 

" Phase II RFI was not reqUired at thts time. The Phase !I RFI wtll be conducted upon closure of the Red Cloud Range, Hotel Area. 
~>Per the GEPD-approved SAP, subsurface soil was not collected because subsurface soil sampling in an EOD area requires approval by the Secretary of the Army . 
.eResults from sediment within the NGTC Equalization Basin. 
"Sediment was collected; however~ the oil/water separator does not discharge to the drainage ditch. 
BEHP ~ Bis(2-ethylhexyl)phthalate. 
NA =Not applicable. 
NC =Not co11ected based on field screening results or because no medium (i.e.~ surface wa{er) was avai1ab1e during the RFL 
ND =Not detected. 
NP ~ No pathway exists. 
SVOC = Semivo1ati1e organic oompound. 
VOC= Volatile organic compound. 



Table ES-2. Summary of CMCOPCs, HHCOPCs, and ECOPCs 

CMCOPCs HHCOPCs ECOPCs HHBRAor 
Surface Subsurface Surface Surface Surface SPRE 

SWMU Soil Sediment Soil Soil Groundwater Water Sediment Soil Groundwater Water Sediment Performed? 

2 2 pest., Ar, None As andCr None None None None 4,4'-DDE, I VOC, Pb, None None HHBRA 
Ca, and Hg Cd, Cr, and andHg andSPRE 

Pb 
3 None As As None 1 pest. and Hg l svoc, As Pb and Cr 2 pest., Ba, Cd, 1 svoc, 2 VOCs, HHBRA 

As, Cr, Pb,and Hg Ba, and As, Ba, andSPRE 
andPb Pb andSe 

9" NA" NAu NA" NC" NC" NP NP NA11 NC" . NP NP 
10 .NA" NA" NA' NC NA" NA" NA" NA" NA" NA" NA" 
11 NA' NA" NA' NC NA' NA" NA" NA" NA'' NP NP 

12A Ar, Cd, Cr, None As andPb As BEHP Hg None 1 svoc, BEHP PbandHg Ba HHBRA 
Pb, Ag, Cd, Cr, and andSPRE 
l svoc, Pb 
and 2 exp. 

14 1 voc NA None None None NP NP None Pb, Hg, and NP NP 
1 voc 

17 None None None None 1 voc None None None 1 VOCandPb None None HHBRA 
18 Cr andHg (l voc, None None 3 VOCsand 1SVOC As Pb 4 VOCs, Ba, Baand None HHBRA 

1 SVOC, Pb andPb BEHP andSPRE 
Ar,Ba, Cd, 
Cr, Hg, and 
Sel' 

19 2 pest. NA None None BEHP, 2 pest., NP NP Cd, Pb, and BEHP, 5 pest., NP NP HHBRA 
and As 1 pest. Ba, andHg and SPRE 

24B 1 VOC, NA 4SVOCs, None 1 voc, NP NP [NP Hgand NP NP 
3 SVOCs, As, andPb 9 SVOCs,and 9SV0Cs 
andPb Hg 

27A None NA None None BEHP NP NP None 1 VOCand NP NP 
31dg. 1339Ai BEHP 

27A None NA ft'one None Benzene NP NP Pb Xylenes NP NP 
Bldg. 1339BI 

27A None NA None None Acetone NA NA Pb None NP NP HHBRA 
:Bldg. 1322) 
ate. Footnotes appear on page ES-1 L 



Table ES-2. Summary of CMCOPCs, HllCOPCs, and ECOPCs (continued) 

CMCOPCs HllCOPCs ECOPCs HHBRAor 
Surface Subsurface Surface Surface Surface SPRE 

SWMU Soil Sediment Soil Soil Groundwater Water Sediment Soil Groundwater Water Sediment Performed? · 

27B rtNone NP !None None None NP NP !None None NP NP 

27C None NP None None None NP NP None 2VOCs NP NP 
27D None NP None None None NP NP None None NP NP 
27E None l'<'P None None None NP NP None None NP NP 

. (Bldg. 1628) 
27E None NP NA None None NP NP NA ISVOC NP NP 

(Bldg. 1720) 
27F(NW None NP INA None 4 VOCsand NP NP NA 2 VOCs and 1-<'P J:>.'P 

Bldg. 1340) 4SVOCs 4SVOCs 
27F (NE 1 VOC NP None None None NP NP None None NP NP 

Bldg. 1340) 
27G None NP NA None JSVOC NP NP NA None· NP NP HHBRA 
27H 2SVOCs NP NC ISVOC 1 VOCand NP NP NC 8SV0Cs NP NP 

(Bldg. 1071) 7SV0Cs 
27H None NP jNC None 3SV0Cs NP NP NC 2SVOCs NP :t-.'P 

(Bldg. 1056) 
27! None None NC None None NC None NC None NC Pb 

I (Block 9900) 
27I None NA NC None None Pb None NC ~one Pb None 

Block 10300 
'l7J None NP (None None None NP NP None 1 VOCand NP NP 

I (Bldg. I 0535) lSVOC 
27J jNone NP None NC ISVOC NP NP jNone 2SVOCs NP NP 

I (Bldg. 10531) 
27K None NP NA None None NP NP NA None NP NP 
27L None None None None 4 VOCsand Acetone None None 2 VOCsand None None 

(Block 10200) 2SVOCs ISVOC 
27M I VOC ~one jNone None 1 VOC NC None Pb None NC Pb 

I (Block 101 00' 
27N None None NA None None NC ISVOC NA None NC None HHBRA 

• (Block 9800) 
Note: Footnotes appear on page ES-t I. 



Table ES-2. Summary of CMCO.I'Cs, HHCO.I'Cs, and ECO.I'Cs (~ontinued) 

CMCO.I'Cs HHCO.I'Cs ECOPCs HHBRAor 
Surface Subsurface Surface Surface Surface SPRE 

SWMU Soil Sediment Soil Soil Groundwater Water Sediment Soil Groundwater Water Se<liment Performed? 
270 None None None NA None None None Pb 1SVOC None .l'b 

lock 9700) 
27P None None None None None KC None None None NC Pb 

:lock 9500) 
27Q None None ):'lone NA None NC None Pb None NC Pb 

nock9400) 
27R None NP None None None NP NP None None NP NP 
278 None 1'<1' NA None None NP NP NA None NP NP 
27T None Cd 1SVOC None None NA 4SVOCs None ISVOC NA Cd HHBRA 
27U None NP :None None Benzene NP NP Pb None NP NP 
27V None 1-<1' None None None NP 1:\'P None None NP NP 
29 7VOCs NP None None 1VOC, NP NP None 1VOC, NP NP RHBRA 

2SVOCs,and 2 SVOCs, and 
As Ba 

31 1 VOCand NP [None None Acetone NP NP ·None Xylenes NP NP HHBRA 
ISVOC 

32 IVOC NP None None Acetone NP NP Cd,Pb,and I VOCand NP NP RHBRA 
Cr 1SVOC 

~RBRA 34 2VOCs NP None None Acetone NP NP Cd andPb 1 voc NP NP 
37 I VOC 1 VOC' None None Benzene NP NP [None Xylenes NP NA 

andCd 
1asc II RFI was not reqUired at thiS ttme, The Phase II RFI w11l be conducted upon closure of the Red Cloud Range, Hotel Area. 
'ith the concurrence of GEPD, fate and transport analysis and human health and ecological preliminary risk assessments were deemed unnecessary. SRCs were determined solely on 
)mparison to background criteria (see Table ES .. J). 
csults from sediment within the NGTC Equalization Basin. 
;HP ~ Bis(2·ethylhexyl)phthalate. 
~BRA= Human health baseline risk assessment 
\ ~ 1\ot applicable. 
~=Sample not <:Oilected based on field screening results or because no medium (i:e.. surface water) was availab1e during the RFL 
'=No pathway exists. 
'OC = Semivo1atite organic compound. 
)C =Volatile organic compound. 



Table ES-3. SWMU-specific Recommendations 

SWMU Recommendation SWMU Recommendation 
2 CAP 27H Phase IIRFI 

(Building 1056) 
3 CAP 27I NFA 

(Block 9900) 
9 CAP 27! l\'FA 

(Block I 0300) 
10 CAP 27J l'.'FA 

(Building 10535) 
l I CAP 27J Phase llRFI 

{Building 1 0531) 
12A Long-term compliance 27K NFA 

monitorinl( and CAP 
14 NFA 27L Phase II RFI 

(Block I 0200) 
17 NFA 27M NFA 

{Block 10 100) 
18 Long-tenn monitoring 27N NFA 

and CAP (Block 9800) 
19 NFA 270 l\'FA 

(Block 9700) 
24B PhasellRFI 27P NFA 

(Block 9500) 
27A NFA 27Q NFA 

(Building 1339A} (Block 9400) 
27A NFA 27R NFA 

(Building 1339B) 
27A NFA 27S NFA 

(Building 1322) 
27B NFA 27T Phasell RF1 
27C NFA 27U NFA 
27D NFA 27V NFA 
27E NFA 29 CAP 

(Building 1 628) 
27E NFA 

(Building I 720) 
31 NFA 

' . 
' ' I 

27F PhasellRFI 34 l\'FA ' ! 

(NVl Building 1340) 
27F NFA 32 NFA 

(1\'E Building 1340) 
27G NFA 37 NFA 
27H Phasell RFI 

(Buildinj( 1071) · 



DEPARTMENT OF THE ARIVi' 
HEADQUARTERS, 30 INFANTRY DIVISION (MECHANIZED), .. ,D FORT STEWART 

DIRECTORATE OF PUBLIC WORKS 

REPLY TO 
AITENTIONOF 

1550 FRANK COCHRAN DRIVE 
FORT STEWART, GEORGIA 31314-4927 

APR 1'1 2fJ.JiJ 

OFFICE OF THE DIRECTORATE 

Georgia Environmental Protection Division 
Environmental Protection Division 
Attention: Mr. Bruce Khaleghi 
205 Butler Street, Southeast 
Suite 1154 
Atlanta, Georgia 30334 

Dear Mr. Khaleghi: 

CERTIFIED MAIL 

70 9'9- 3 yoo- {l)!O-
5</5'5- 4'396 

Fort Stewart is pleased to receive the Georgia 
Environmental Protection Division's correspondence dated, 
March 14, 2000, in reference to the Corrective Action Plan 
for the Post South Central Landfill [Solid Waste Management 
Unit (SWMU) 1], dated December 1999i EPA ID No. GA9 210 020 
872. 

In response to the commen.£s received from GA EPD, Fort 
Stewart has enclosed four sets of replacement pages for the 
above referenced reportt These pages are being submitted 
with all errata corrected and with the date of revision 
indicated adjacent to the page number (bottom center of each 
page) . In addition, a response to comments table has also 
been provided. 

In accordance with the Federal Code of Regulations, 
Section 270.11(d), the following certification is provided 
by the Installation: 

I certify under penalty of law that this document 
and all attachments were ~repared under my 
direction or supervision 1n accordance with a 
system designed to assure that qualified personnel 
pro~~rly gather and evaluate the information 
submftted. Based on my inquiry of the person or 
persons who manage the system, or those persons 
directly responsible for gathering the 
information, the information is, to the best of my 
knowledge and belief, true, accurate, and 
complete. I am aware that there are si~nificant 
penalties for submitting false informat1on, 
includin~ the possibility of fine and imprisonment 
for know1ng violations. 



I 

-2-

Please contact Ms. Melanie Little or Ms. Tressa Rutland, 
Directorate of Public Works Environmental Branch, at (405) 
364-8461 or (912) 767-7919, respectively, should questions 
arise regarding the response to comments and/or the 
replacement pages. 

Enclosures 

Sincerely, 

~~t:~ C. 4 ~,tJ.'I /M> 

I " Gregory V. Stanle7 
Colonel, U.S., Army 

· Director, Public Works 



Georgia Departmen· 1 

205 Buller Street, S.E., S 

March 14, 2000 

CERTIFIED MAIL 

f\Jatural Resources 
· 1162, Atlanta, Georgia 30334 

Lonlce C. Barrett, Commissione-r 
Environmental Protection Division 

Harold F. Reheis, Director 
4041656·2833 

RETURN RECEIPT REQUESTED 

Gregory Stanley, Colonel, U.S. Army 
Director, Public Works 
ATTN: AFZP-DEV (Melanie Little) 
Deprutment of the Army 
Headquruters, 3D Infantry Division (Mechanized) and Fort Stewart 
1557 Frank Cochran Drive 
Fort Stewrut, GA 31314-4928 

RE: Corrective Action Plan for the Post South Central Landfill [Solid Waste Management Unit 
(SWMU) 1] dated December 1999; Fort Stewart; EPA ID No. GA9 210 020 872. 

Dear Colonel Stanley: 

The Hazardous Waste Management Branch of the Georgia Environmental Protection Division (GA 
EPD) has reviewed the above-referenced document submitted with correspondence (Stanley to 
Khaleghi) dated March 2, 2000 and generated the following comments. 

1. The Con·ective Action Plan for SWMU l is exceptionally well-written and reseru·ched. GA 
EPD continues to appreciate the efforts of Ms. Melanie Little of your staff and those of your 
enviromnental contractor, Science Applications International Corporation (SAIC), in 
providing permitting and corrective action documents of excellent quality to our agency. We 
maintain that Fort Stewrut Corrective Action Program continues to experience enormous 
progress in large prut due to those efforts referenced in the preceding sentence. 

2. Monitoring Well No. "SC-MWlO" should read "SC-MW17" in the second bullet of Section 
4.3.2 (page 4-4) and in the second bullet of the Introduction Section in Appendix B (page 
B-5). 

3. The Reporting Section of the Operations and Maintenance Plan in Appendix A (See page A-
4) should be modified to (1) indicate that each annual report will be titled, "Corrective 
Action Plan Progress Report for SWMU 1" and (2) clarify the schedule for submission of 
the reports to GA EPD [e.g., within four hundred and twenty-five ( 425) days after the 
installation of warning signs at the old, inactive portion of the Post South Central Landfill 
and annually thereafter]. 



Colonel Stanley 
March 14, 2000 
Page2 

. i 
. ' 

4. The first paragraph in Section 2.1 (page 2-1) states that the old, inactive portion of the Post 
South Central Landfill is estimated to encompass eighty (80) acres and references Figure 2-4. 
However, the Site Description on page C-3 of Appendix C conflicts with this statement both 
in terms of acreage and of defining the northern perimeter of the landfill at Taylors Creek. 
Please correct these two (2) discrepancies in the revision. 

5. The two (2) survey plats in Appendix C must be revised to indicate the boundary of the old, 
inactive portion of the Post South Central Landfill and to contain the seal and signature of 
a Professional Land Surveyor registered in the State of Georgia. 

The revision for the SWMU 1 Corrective Action Plan, appropriately addressing the comments above, 
must be submitted within thirty (30) days of receipt of this correspondence in the form of 
revised/new pages or a totally revised document. Should Fort Stewart decide to submit revised or 
new pages, please number with appropriate page numbers and the date revised, e.g., Page 6 (Revised 
04/06/2000). Note that four ( 4) copies of the revised pages are required to be submitted to GA EPD 
in accordance with Condition IV.G.2 of your Hazardous Waste Facility Permit #HW-045(S&Tl, 
Should you have any questions conceming this correspondence, please contact Brent Rabon of my 
staff at (404)656-2833. 

Sincerely, 

Bruce Khaleghi, Unit Coordinator 
Hazardous Waste Management Branch 

c: Mr. Lan)' Rogers, GA EPD-Southeast Regional Office 
File: Fort Stewart(R) 

R:IBRENTR.ISTEWAR'11SWMUI\CAP.COM 



REPLY TO 
AiTENllONOF 

' 
' 

HEADQlJ,. ,, · 
DEPARTMENT OF THE ARMY 

,.;, 3D INFANTRY DIVISION {MECHANIZED) AI,_ ,-• 
DIRECTORATE OF PUBLIC WORKS 

1557 FRANK COCHRAN DRIVE 
FORT STEWART, GEORGIA 31314-4928 

March 2, 2000 

, STEWART 

Office of the Directorate CERTIFIED MAI~ 

Georgia Environmental Protection Division 
Attention: Mr. Bruce Khaleghi 
205 Butler Street, Southeast 
Suite 1154 
Atlanta, Georgia 30334 

Dear Mr. Khaleghi: 
').let Mitt~ 

Fort Stewart is pleased to submit four copies of the Corrective 
Action Plan for the Post South Central Landfill (SWMU 1) ·at Fort 
Stewart, Georgia dated4!e lillti!JM 1999, as required by Conditions IV.E.l 
and IV.E.2 of the Installation's Hazardous Waste Facility Permit 
#HW-045 (S&T) dated August 14, 1997: 

In accordance with the Federal Code of Regulations, Section 
270.11(d), the following certification is provided by the 
Installation: 

I certify_ under penalty of law tha_t this document and 
all attachments were prepared under my direction or 
supervision ·in accordance with a system designed to 
assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my 
inquiry of the person or persons who mana9e the 
system, or those persons directly respons1ble for 
gathering the information, the information is, to the 
best of my knowledge and belief, true, accurate, and 
complete. I am aware that there are si9nificant 
penalties for submitting false informat1on, including 
the possibility of fine and imprisonment for knowing 
violations. 

Please contact Ms. Melanie Little or Ms. Tressa Rutland, 
Directorate of Public vJorks Environmental Branch, at (405) 364-8461 or 
(912) 767-2010, respectively, should questions arise regarding the 
enclosed-documents. 

Enclosures 

Sincerely, 

Gr~Cftat(; 
-r Colonel, U.S. A;;0 

Director, Public Works 
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CORRECTIVE ACTION PLAN 
for the· 

POSTSOUTHCENTRALLAND~L 
(SOLID WASTE MANAGEMENT UNIT 1) 

at 
FORT STEW ART MILITARY RESERVATION 

FORT STEWART, GEORGIA 

REGULATORY AUTHORITY 
RESOURCE CONSERVATION AND RECOVERY ACT 

40 CFR 264, TITLE II, SUBPART C, SECTION 3004; 
42 USC 6901 ET SEQ. 

Prepared for: 
U.S. ArmY Corps of Engineers 

Savannah District 
Under Contract DACA21-95-D.0022 

Delivery Order Number 0039 
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1.0 INTRODUCTION 

1.1 SCOPE 

This report documents the Corrective Action Plan (CAP) for the Post South Central Landfill, Solid Waste 
Management Unit (SWMU) 1 at the Fort Stewart Military Reservation (FSMR), Georgia. A Phase IT 
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) was conducted in 
November and December of 1997. The Revised Final Phase II RFI Report (SAIC 1999) determined that 
this SWMU requires a CAP to evaluate appropriate remedial actions to eliminate or minimize potential 
risks associated with the old, inactive portion of the Post South Central Landfill. Implementation of the 
remedy selected in this CAP is required for this site to protect the health of humans coming in contact 
with the site. This repm1 has been prepared by Science Applications International Corporation for the 
U.S. Army Corps of Engineers, Savannah District, under Contract DACA21-95-D-0022, Delivery Order 
No. 0039. 

The Post South Central Landfill (SWMU I) is located approximately 0.75 mile northwest of 
Fort Stewart's main cantonment area. The area now referred to as the Post South Central Landfill 
comprises 87 acres bounded on the north by Taylors Creek, on the west and south by Mill Creek, a 
tributary of Taylors Creek, and to the east by Georgia State Highways 119 and 144. The Post South 
Central Landfill is divided into two sections: the current, pemtitted landfill, which contains both closed 
and active sections, and the old, Inactive landfill, which was identified during the Phase I RFI and ceased 
operation prior to 1966. 

The Post South Central Landfill is operated under Permit No. 089-0 l 0 D (SL), issued by the state of 
Georgia in 1982. The nonputrescible landfill is operated under Permit No. 089-020 D (L), issued by the 
state of Georgia in 1982. Since 1983 the Post South Central Landfill has been operated under the 
provisions of the Design and Operation Plan as an area fill landfill with appropriate groundwater 
monitoring. The histories of the active and old, inactive landfill of the Post South Central Landfill are 
summarized in Section 2.1. 

Based on the findings presented in the Revised Final Phase ll RFI Report dated March 1999 (SAIC 
1999), a "no further action required" statua has been assigned to the old, inactive portion of SWMU 1 for 
investigative purposes. A1J recommended by the Phase IT RFI and as agreed to with the Georgia 
Environmental Protection Division (GEPD), a CAP has been prepared for SWMU 1 because burled waste 
will remain in place. Implementation of the selected remedy documented by this CAP is necessary to 
control intrusive activities at this site and to be protective of the health of humans potentially coming in 
contact with the buried waste and to prevent the use of groundwater as a drinking water source. A1J agreed 
to with GEPD, this CAP has been prepared to evaluate the use of institutional controls to protect human 
health. A ''no action" alternative is also presented and evaluated to provide a comparison to the 
institutional controls alternative. 

The CAP describes and provides designs for the selected remedy and includes plans for its 
implementation along with a plan for operations and maintenance (O&M) of the selected remedy. Also 
included in this plan are a detailed cost estimate and a schedule of implementation for the selected 
corrective action. 
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1.2 SITE BACKGROUND 

A RCRA Facility Assessment (RFA) was performed and submitted to GEPD in June 1990. The June 
1990 RFA listed 24 SWMUs at FSMR that required some type ofRFI action (Geraghty and Miller 1992); 
SWMU I was among these 24. The Phase l RFI at SWMU I was conducted to determine if a release to 
the environment had occurred and to decide if the site had the potential for a release to the environment. 
Results of the Phase I RFI conducted in July and October 1993 indicated that metals, pesticides, and 
Radium 226/228 were eleVllted in the groundwater around the active portion of the landfill. Based on 
these fmdings and the discovety of the existence of the old, inactive landfill located to the east of the 
active portion of the landfill, GEPD instructed the Fort Stewart Directorate of Public Works to conduct a 
Phase n RFI around both the active and inactive portions of the landfill. 

The objectives for the Phase II RFI, as defined by the Phase II RFI Sampling and Analysis Plan approved 
by GEPD on October l 0, 1997, were as follows: 

• determine the horizontal and vertical extents of contamination; 
• determine whether contaminants present a threat to human health or the environment; 
• determine the need for future action arid/or no further action; and 
• gather data necessary to support a CAP, if warranted. 

The scope of the Phase II fieldwork included the following activities: 

• Collecting direct-push soil samples using a push probe at ten locations within the boundarY of the 
old, inactive landfill. Direct-push soil samples were analyzed for volatile organic compounds 
{VOCs). 

• Collecting direct-push groundwater samples using a push probe at 25 locations, including 
two vertical-profile probes. The 25 locations included II locations (one vertical-profile) within the 
estimated boundary of the old, inactive landfill and 14 locations (one vertical-profile) around the 
perimeter of the old, inactive landfill. Direct-push groundwater samples were analyzed for VOCs. 

• Installing nine permanent groundwater monitoring wells both upgradient and downgradient of the 
site. Soil samples from the well boreholes were analyzed for VOCs, semivolatile organic compounds 
(SVOCs), RCRA metals, pesticides/polychlorinated biphenyls (PCBs), and Radiwn 226/228. 

• Groundwater sampling at the 13 existing monitoring wells around the active portion of the landfill 
and at the nine newly installed monitoring wells around the old, inactive portion of the landfill. 
Groundwater· samples were analyzed for VOCs, SVOCs, RCRA metals, pesticides/PCBs, and 
Radium 226/228. 

• Collecting surface water and sediment samples at four locations (upstream and downstream of 
SWMU 1) within Taylors and Mill creeks, which border two sides of the site. Surface water and 
sediment samples were analyzed for VOCs, SVOCs, RCRA metals, pesticides/PCBs, and 
Radium 226/228. 

1.3 REGULATORY BACKGROUND 

Executive Order 12088, signed in 1978, requires federal facilities to comply with federal, state, and local 
pollution requirements. The Defense Environmental Restoration Program (DERP) was fonnally 
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established in fiscal year 1984 to promote and coordinate efforts for the evaluation and cleanup of 
contamination at U.S. Department of Defense (DoD) installations. Executive Order 12580, signed 
January 23, 1987, relates to Superfund implementation and assigns responsibility to the Secretary of 
Defense for carrying out the DERP, The Installation Restoration Program was established as part of the 
DERP. This program was established to assess potential contamination at DoD installations and formerly 
used properties and to address site cleanups, as necessary. With 1J1e 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 to Fort Stewart, in August 1987, a Hall!rdous Waste Facility Permit [Georgia 
Environmental Division Permit No. HW..Q45 (S&T)]. The permit was renewed in August 1997. 

The active landfill operates under Permit No. 089-010 D (SL) and the nonputrescible landfill operates 
under Permit No. 089-020 D (L). These active portions of the landfill must meet closure and postclosure 
requirements in accordance with the requirements of 40 Code of Federal Regulations (CFR) 258.60 and 
Chapter 391-3-4, Rules of the GEPD. The active landfill has a network of groundwater compliance 
monitoring wells located around it as part of the Groundwater Monitoring Plan (GMP) for operation, 
closure, and postclosure approved by GEPD January 25, 1996. Groundwater monitoring wells SC-M I A, 
-M3, ·M6A, -M7, -M8, -M9, -M!O, and -Mil and NMW-1, -2A, and ·3 have been included in the 
monitoring network presented in the Closure!Postclosure Plan for the Post South Central Sanitary 
Ulndfill. 

As recommended in the Revised Final Phase II RFl Report (SAIC 1999) and approved by GEPD, eight 
groundwater monitoring wells associated with the old, inactive portion of SWMU I (SC-M12 through 
SC·Ml9) will be abandoned by grouting the wells to the surface and removing the surface completion 
following approval of this CAP by GEPD. SC-Mll, one of the monitoring wells associated with the old, 
inactive portion of SWMU 1, will not be abandoned and will be included with the monitoring network 
associated with the active landfill and the nonputrescible landfill. 

1.4 REPORT ORGANIZATION 

This CAP report is divided into six chapters: (1) Introduction; (2} Site Characterization and Remedial 
Investigation Results; (3) Justification/Purpose of Corrective Action; (4) Screening of Corrective Actions; 
(5} Conceptual Design and Implementation Plan; and (6) References. Chapter 1.0 (Introduction) provides 
an explanation of the scope of the CAP, presents general background information on FSMR and specific 
background information on the site, and provides regulatory background information. Chapter 2.0 (Site 
Characterization and Remedial Investigation Results) provides an overview of :the site; physical and 
environmental descriptions; and the nature and extent of contamination, contami11ant fate and transport, 
and preliminary risk evaluation information. Chapter 3.0 (Justification/Purpose of Corrective Action) 
presents remedial response objectives and the purpose for corrective action and identifies and describes 
the corrective action alternatives under evaluation. Chapter 4.0 (Screening of Corrective Actions) presents 
an evaluation of corrective actions and screens the corrective actions against established objectives and 
balancing factors. Chapter 5.0 (Conceptual Design and Implementation Plan) identifies the selected 
corrective action, presents design and implementation details; and provides a cost estimate and schedule 
for the selected remedy. Reference infonnation is presented in Chapter 6.0. The O&M Plan for the 
selected remedy is presented as Appendix A. 
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r· 2.0 SITE CHARACTERIZATION AND REMEDIAL 
INVESTIGATION RESULTS 

Fort Stewart (then known as Camp Stewart) was established in J\IIle !940 as an antiaircraft artillery 
training center. Between January and September 1945, the Ins!allation 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 IIIlits 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 Qt 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 IIIlits. The 24th Infantry Division, which was reflagged as the 
3d Infantry Division in May 1996, was permanently stationed at Fort Stewart in 1975. These activities 
comprise the Installation's primary mission today. 

The FSMR is located in portions of Liberty, Bryan, Long, Tattnall, and Evans counties, Georgia, 
approximately 40 miles west-southwest of Savannah, Georgia (Figures 2-1 and 2-2), The cantonment, or 
garrison area, of the FSMR is located within Liberty Coiiilty, on the southern boundary of the reservation. 
The Post South Central Landfill is located within Liberty County northwest of the garrison area 
(Figure 2-3). 

2.1 SITE LOCATION AND HISTORY 

r· 
•. SWMU I, which is located approximately 0.75 mile northwest of the Fort Stewart main cantonment area, 

has been used for solid waste disposal since the 1940s. Disposal practices at the landfill have ranged from 
bum-pit to trench-and-fill opemtions. During the Phase I RFI conducted in 1997, the old, inactive portion 
of SWMU I was discovered east of the active landfill. The old, inactive portion of the landfill is heavily 
forested and estimated to encompass approximately 143 acres (Figure 2-4: area encompassed by green 
boundary line). 

The active, permitted landfill operations are being constructed on the clay cap of the former trench-and· 
fill portion of the landfill. The active, permitted landfill is comprised of two cells: the eastern cell covers 
approximately 35 acres, while the western cell, which is closed, covers about 30 acres. The active landfill 
is operated under Permit No. 089.()10 D (SL), issued by the state of Georgia in 1982. The nonputrescible 
landfill is operated under Permit No. 089.()20 D (L), issued by the state of Georgia in 1982. Since 1983 
the Post South Central Landfill has been operated under the provisions ofthe Design and Operation Plan 
as an area fill landfill with appropriate groundwater monitoring. As a permitted facility, the Post South 
Central Landfill must meet closure and postclosure requirements in accordance with the requirements of 
40 CFR 258.60 and Chapter 391-3-4, Rules of the GEPD. 

Active Lantlftll 

From 1960 to 1970, the active landfill's eastern cell opemted as a garbage, paper waste, and construction 
debris landfill. Other waste disposed of included sludge from wash racks, sludge from industrial and 
sanitary wastewater treatment plants, waste air filters from the paint booth in the Directorate of Logistics 
Allied Trades Shop, grease from mess halls, autoclaved infectious wastes bagged in special containers, 
and ash from the energy plant. Operational practices have prohibited the disposal of ordnance at tbe 
landfill; however, some explosive ordnance has been discovered during routine operations. Upon such 
discoveries, the subject explosive ordnance has been removed and properly disposed of by 

!19·159P(doc)/OJ2400 2-l (REVISED 3/24/00) 

r-



·.-.., 
' 

~ 
' 

Figure 2-1. Regional Lotatlon Map for Fort Stewart Military Reservation, Georgia 

2-2 



') 

--· 
Figure 2-2. Location Map for Fort Stewart Military Reservation, Georgia 
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fS1>.1.R. From t97<J to 1981, ~nd-litl opcrntivn:> ~'<.:1\. li.,);I,..U 111 tb'l' i!Cllh, l'V'iit S.X.th C>!nlrA 
Lmdfill'il tU$tent ceU. The lrench-.a:nd·fill open~tion ~moved (tCofl"' eo;J \u we:-:t. witb previou...ty filled 
land bcing ~ored to forest 

Beginning in the ~ing uf 1982., tlnmli~A re!W;..:- dt.-.JX>Al I'Jf)Cr.:~.uoo:> bv-,gun. fcptC,...,'!'lhtlj; dw: ~t-day 
disf.Xl$111) praetiees at the lan.d!'tl!. These operntiOM ha~ been per fanned vvet lhi!" ~ portio" of the 
tren,b.gJtd.fiU ua (If the: 1and.llii The active porti{;ft of the l"oss Sou1h (~(:J\tr.\1 (.am!lill ~comprised nf 
1\\'(11 cells that llr:'C eoru.:.trueted ;)n rhc t:l:ay c:tp oCtht: fom'a.'f" ln:ndt·:.tnJ· till landfill. Th: C:a.:ttcm ecll 00V¢1'S 
:~pproxnnarely 1S am:s 411d th:c wc!.1em cell .uboUL 30 ~cs. W~tQ: di~ nf :11.t the ~i'VIt laad('tn 
include dry, c~on-type ~ putrt$Cible go~rbagc: aN.I prop«ly r.cWFd asbestos 

The llcrrthwest ~on of !be Ftm Soulh Centr.ll bodfill w:ts: prevmo:dy a borr•>w pu fnr 1ht! site snd b 
presently king o.s-.:d: for <Jlspo~l of dt::molitionloons.tru(tioo debri$ (OOI'IPU~il>Jc vnu;tc). 

&sled upoo th!! tl:SWIS T'('p<:~n,td in the R ... ,-vised Fin::ll PhllSC H Rr-'.1 Rcpt•lt (SI\K t999) for tllc w.11ve 
ponion of S'wMU I. a few constillJetlt.'l prc:senl in ihc gm~,~pdwaler were ~dd: aOOve tn.Qimum 
contll.minant levt:ls lMCU) [i~ .. bis(2-<'thy\lu':xyl)phih:lln1ettt SC-M9 and NMW~2Af. ln acconiun>;e wilh 
the GEPO-:~pptoved u:comm~::ndation fur Con:'l:\:ti:v-c a~."\ioo. 1bcsc oo.btit~I'!IS will contimR til be 
monilon:d thr.M:.Igb the GMP. app«Wed by the CEPD l.a:rnl rru~:cctim Divtsiun. Concctivc tu:hon w 
reduce tm: ide'truficl oot1emtt11tions of b~St2-ctbylhexyl)pbthllbue in~ two ~!L; i~ not rl:!quin:d. 11te 
CMP wUlallow conunwed cvalwttion Q[ po:cntial con:l:l.minant mtgt'lltion c.>f the gmmct....,ter :u:ld .sr.orf"aec 
WlltcT 2nd w;ll idc:ntif'y i(' any CCJ?laminant leW!I$ bcoomc dt'VIl.tcd _andJOf *"i' trends <ievelop in 
eonwcinlll".t diltolribution Qcrt)$$, the lktt\t portion or !he Wcll'ill. In addruon, t.'>tc present t!pd"ll;tional and 
deslgn ~durc$ 2rt S'ti"'..CtW'ed ~ pm.:em off'·site migMitt1otl of cunta~s from the active 1mdfills. 
All analytical daft will eontirwe «>'be submitted to the GEPD !.:md Pmla:tioa. Division. 

Old.. I~ Ltutdfill 

During :he Pl\a$<: l RFi. 1t.Wa~ diseovd'e<i !hat~ older porticn l.lf !be lar:ll.lfltl c:n:oted Gll$1 of the: 11.ctr~ 
landfill .and coruinued tu ~~ State Routt 144/119, The ohl. mDCiive landfill i$ e$timatcd ro 
encompass ;,pprox.imatdy SO aet¢3. Aerial ~ph:> d:lu:d !947 .md t9.57 mdic:&tc: di~ was 
oc:cut"'ing At 1hc old. inwlive lzmdnu during th:at pmod.. A t~ 01erial fl~ shows aPI'TQXim~ttdy 
two-tbird.t or the old W!dfill ir:rlmo:diately 1Ne>1 uf Ckorgiu Staee 'Route l44/ll9 with SUCCC$tii~Jn.~! 
~elation. mdtating lh:olt by lh:lf. titne: lhc taru.UliJ wu no too~ lx:~n.: ;1$¢r,l l~ J.t the ~ 
ac'ive Post Soutb Central Lmdfifi ;gfc .attd eomp~ ';'~Cgl:latrvc l:ovtr c;!'f th(! old.~"'= \MdfiH ~ ere 
evident in .11 l97S zcri.al phcto:>g;rapb; IJ;d:c eondltion$ CO'OIWue 10<hl:y, A.aditioru~l prominr:ot ;:ite fe:.tJ:~,~tC'S 
Msoei.:ated wirh. \tic old. inactive portion o( the landfill tndude a fenced C~. ~ dwnp:UO" 
m.tintenaoce .ara, llf!d a drainage dllch to dr:ain lhe low at~ z.rouod :t durnpstc;:r mat~ ~ett. 'The 
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compaction of the solid waste; and covering with the stoc"-iled, excavated soil. In addition, intermittent 
burning in the large pits was used to reduce the volume offue disposed waste. Again, former employees 'J 
have stated that this operational practice was discontinued because it was reducing air qualily and there 
was concern regarding live rounds discharging during the burning. The disposal areas were covered with 
local soil that had been removed during excavation of the pits and the surrounding area. Some areas of the 
old, inactive landfill were planted with pines, whereas other areas were allowed to revegetate naturally 
with successional species. 

Based on the findings presented in the Revised Final Phase II RFI Report dated March 1999 
(SAIC 1999), a "no further action required" status was assigned to the old, inactive portion of SWMU I 

·for investigative p1.1IpOSCS. As recommended by the Phase II RFI and as agreed to with GEPD, a CAP was 
recommended for SWMU 1 becausc buried waste will remain in place. The CAP is necessruy to control 
intrusive activities at this site and to be protective of the health of humans potentially coming in contact 
with the buried waste and to prevent the use of groundwater as a drinking water source. 

2.2 TOPOGRAPHY/l'HYSIOGRAPHY/CLIMATE 

The FSMR occupies a low-lying, flat region on 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 reservation. Terraces dissected by surface water drainages 
dominate the topography. The terraces arc renmants of ses level fluctuations. The four terraces present 
within the FSMR are the Wicomico, Penholoway, Talbot, and Pamlico (Metcalf and Eddy 1996). 

The Post South Central Landfill occupies a low-lying, flat region on the coastal plain of Georgia and is 
situated in the Penholoway terrace. The surface topography of the old, inactive landfill portion of the Post ·) 
South Central Landfill ranges from approximately 70 feet arnsl along the southern boundary to 
approximately 60 feet amsl along the northern boundary. 

The Post South Central Landfill is bounded on the north by Taylors Creek, a 1nbutsry of Canoochee 
Creek, and on the southwest by Mill Creek, a tributsry of Taylors Creek. Taylors Creek is appro:timately 
1,200 feet from the northern boundary of the old, inactive landfill, while Mill Creek is approxinultely 
4,000 feet southwest of the old, inactive landfill and along the western edge of the active landfill. A 
drainage swale (shallow ditch) that discharges into Taylors Creek is located between the active landfill 
and the old, inactive landfill. Another drainage ditch that runs south to north is located in the eastern 
portion of the old, inactive lll!ldfill and discharges to a swarupy area adjacent to Taylors Creek. Swampy 
areas are located along Mill and Taylors creeks, which are to the west and north, respectively, of the Post 
South Central Landfill. 

Fort Stewart has a humid, subtropical climate with long, hot summers. Average temperatures range from 
so•p in the winter to so•F in the sununer. Average annual precipitation is 48 inches, with slightly more 
than half falling from June through September. Prolonged drought is rare in the area, but severe local 
storms (tornadoes and hurricanes) do occur. Under normal conditions wind speeds rarely exceed 5 knots, 
but gusly winds of mere than 25 knots may occur during sununer thunderstorms (Geraghty and 
Miller 1992). 

Z.3 SITE GEOLOGY 

The FSMR is located within the coastal plain physiographic province. This province is lypified by 
southeastward-dipping strata that increase in thickness from (I feet at the fall line (located approximately 
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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. I !elks-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 in thickness and is dominated by clastics; The 
Tertiary section is approximately 2,170 feet in thickness and is dominated by limestone, with a 175-fool
thick cap of dark green phosphatic clay. This clay is regionally extensive and is known as the Hawthorn 
Group. The interval from approximately 110 feel 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..,ge interbedded 
sands and clays. The top 15 feet of these sediments were described as sandy clay. 

Boring logs showing the types of soils encountered during the Phase II RFI at the Post South Central 
Landfill in soil screening probes, groundwater screening probes, and monitoring well boreholes are given 
in Appendix B of the Revised Final Phase II RFJ Report (SAIC 1999). Geological cross sections of the 
site are shown on Figures 4-3 and 4-4 of the Revised Final Phase ll RFI Report (SAIC 1999), depicting 
the lithology and stratigraphy of the unconsolidated soil deposits beneath the site, as inferred from the soil 
boring logs. 

The cross sections indicate that the soils present across the SWMU I landfill are predominantly sand. In 
the lower-lying areas northeast of the old, inactive landfill, a 1-foot·thick highly organic layer is present at 
ground surface. The surficial materials are generally sands or silty sands from 7 feet to 10 feet thick. In 
the wells that transect the landfill (SC·M4, SC·Mll, SC-MS, SC-Ml9, and SC-Ml8), a sandy clay layer 
(7 feet to I 0 feet bgs) approximately 4 feet thick is present below the sands or silty sands. A sand layer at 
11 feet to 14 feet bgs underlies this sandy clay layer. In the wells across the northern edge of the landfill 
(SC-M4, SC-M12, SC-M14, and SC·M15), the sands are underlain by a clay layer (7 feet to 10 feet bgs) 
that is up to I 0 feel thick. 

The ~:~eotechnical analytical results indicated that tested soils are silty sands with the proportion of fine~ 
grained particles varying from 0 percent to 8 percent by weight. All the soils except those at MW-11 were 
nonplastic. The soil from the screened interval in Mw ·11 luid a permeability of 5.66 x I 0'5 crnlsec, while 
the permeability at VP-2 was determined to be 8.96 x 1 O"' crnlsec, which is typical for slightly silty sands. 

2.4 SITE HYDROLOGY 
i' 

The principal surface water body accepting drainage from the FSMR is the Canoochee River, which joins 
the Ogeechee River (part of the northwestern bounllary of the reservation). Canoochee Creek is a tributary 
of the Canoochee River that drains much of the western portion of the FSMR. The Post South Central 
Landfill is bounded on the north by Taylors Creek; a tributary of Canoochee Creek, and on the southwest 
by Mill Creek, a tributary ofThylors Creek. Taylors Creek is approximately 1,100 feet from the northern 
boundary of the old, inactive landfill, while Mill Creek is approximately 4,000 feet southwest of the old, 
inactive landfill. A drainage swale is located betWeeri the active landfill and the old, inactive landfill. In 
addition, another drainage ditch, which runs south to north, is located approximately 700 feet west of 
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GA 144/119 in the old, inactive landfill. The drainage ditch discharges to the swampy areas adjacent to 
Taylors Creek. Swampy areas are located along Mill and Taylors creeks, which are to the west and north, 
respectively, of the Post South Central Landfill. 

2.5 HYDROGEOLOGY 

The hydrogeology in the vicinity of the FSMR is dominated by two aquifers, referred to as the Principal 
Artesian and the surficial aquifer, that are separated by a confining unit, the Hawthorn Group. 

The Principal Artesian aquifer is the lowermost hydrologic unit; is regionally extensive from South 
Carolina through Georgia, Alabama, and most of Florida; and is regionally known as the Floridan 
Aquifer. This aquifer is subdivided into upper Wld lower hydrogeologic units. The upper hydrogeologic 
unit is composed primarily of Miocene-age argillaceous sands and clays and Oligocene- to Eocene-age 
limestones (including the Ocala Group and the Suwannee Limestone, where present) at the top. The upper 
hydrogeologic unit ranges in thickness from 200 feet to 260 feet and is most productive where it is 
thickest and where secondary permeability is most developed. The lower hydrologic unit is comprised of 
the Eocene-age Avon Park Limestone atthe base. The transmissivity of the aquifer in the Savannah area 
ranges from about 28,000 square feet/day to 33,000 square feet/day (Krause and Randolph 1989). 
Groundwater from this aquifer is primarily used for drinking water (Arora 1984). Thirteen groundwater 
production wells are used for potable water supply on the FSMR, and one additional production well is 
used for fire protection. 

The confining layer for the Principal Artesian aquifer is the phosphatic clays of the upper Hawthorn 
Group. These sediments are regionally extensive and range from 60 feet to 80 feet in thickness at the 
FSMR. There are minor occurrences of aquifer material within the Hawthorn Group; however, they have 
limited utilization (Miller 1990), 

The uppermost hydrologic unit is the surficial aquifer, which consists of widely varying amounts of sand, 
silt, and clay ranging from 35 feet to 150 feet in thickness. Well yields from this aquifer would range 
from 2 gallons to 180 gallons based on geotechnical data from the monitoring wells installed during the 
Phase IT RFI. This aquifer could be used for domestic lawn and agricultural irrigation; however, there are 
no wells in the area ofSWMU I known to be used for these purposes 

Water levels were measured on November 8, 1997, in the 23 temporary piezometers at the Post South 
Central Lll!ldfill. Elevation of the water table varied from 50.29 feet (GP-12) to 68.7 feet (GP-18) amsl. 
Figure 4·5 of the Revised Final Phase ll RFl Report (SAIC 1999) presents a map of the potentiometric 
surface based on the water levels in the temporary piezometers. These data were used to determine the 
placement of permanent monitoring wells around the old, inactive landfill. Based on the groundwater 
eon tours obtained from the Geoprobe locations, the groundwater is flowing north toward Taylors Creek at 
an average of0.0086 foot/foot. 

Water levels were also measured in the 22 (existing and new) monitoring wells around the Post South 
Central Landfill on April 19, l99S. Figure 4·6 of the Revised Final Phase II RFI Report (SAIC 1999) 
presents the potentiometric surface based on the water levels in the monitoring wells. There is a 
diserepllllcy between the historical survey data and the Phase II RFI survey data for the top-of-casing 
elevations for existing wells SC-M4, SC-MS, SC-M9, and SC-M! 0. The four existing wells were 
surveyed during the Phase n RFl to locate the existing wells with respeet to the new wells. As a result of 
the current survey data, topo{)f-casing elevations for these wells may vary by as much as 3.5 feet between 
the historical survey data and the current Phase )[ RFJ survey data, and the source of this discrepancy 
could not be discerned. The difference in elevation data disallows meaningful interpretations of 
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groundwater contours between the existing and newly installed wells. However, interpretation of the 
groundwater flow may be perfonned if the active landfill and the old, inactive landfill are evaluated 
individually against the water-level measurements and their respective surveyed data sets. The historical 
monitoring well elevations were used to develop the groundwater contours around the active portion of 
the landfill, whereas the new survey data were used to assess the groundwater flow around the old, 
inactive landfill. The groundwater contours from the monitoring wells indicate that there is a groundwater 
divide in the southern portion of the old, inactive landfill near SC-MIO and GP-10. North of the 
groundwater divide, the groundwater flows north toward Taylors Creek at an average of 0.0086 fooVfoot. 
South of the groundwater divide, the groundwater flows southw<lSt toward Mill Creek at an average of 
0.003 fooVfoot. 

2.6 SITE ECOLOGY 

Approximately 7.8 square miles of the 436.8 square miles at the FSMR ecmprise the garrison area. The 
remainder is used for ranges and training areas (approximately II percent) or held as non-use areas. 

Eighty-four percent of the land is forested (approximately 367.2 square miles). Sixty-six percent of the 
forest area is pine, with the major species including the slash, loblolly, and longleaf pines. Thirty-four 
percent of the forest is composed of river bottomlands and swamps whose major species include the 
tupelo, other gum trees, water oak, and bald cypress trees. The open range and training areas comprise 
ll percent of the Installation and consist of grasses, shrubs, and scrub tree (oak) growth, 

Aquatic habitats on the FSMR include a number of natural or man-made ponds and lakes, the Canoochee 
River, Canoochee Creek and its tributaries, and a number of bottomland swamps and pools. The 
Ogeechee River borders the installation along its northeastern boundary. Organic detritus content is high, 
and dark coloring of the water is not unusual. Dense growths of aquatic vegetation are also typical, 
especially during the summer months. 

Both terrestrial and aquatic fauna are abundant in the unimproved areas of the FSMR. Major game 
species found on the Installation include white-tailed deer, feral hog, wild turkey, rabbit, squirrel, and 
bobwhite in addition to numerous other mammal, bird, reptile, and amphibian species (Environmental 
Science and Engineering 1982). Dominant fish include bluegill, largemouth bass, crappie, sunfish, 
channel catfish, minnows, and shiners. Three federally listed threatened or endangered species reside at 
the FSMR: the American bald eagle, Eastern indigo st1llke, and red-cockaded woodpecker. 

2.7 NATURE AND EXTENT OF CONTAMINATION 

Results of chemical analyses performed during the Phase I and Phase 1r RFJs indieate that soils, 
groundwater, sediment, and surface waters contain organic and metal contamirnlnts at concentrations 
greater than their reference background concentrations. 

The reference background criteria for the Post South Central Landfill have been developed based on data 
from background samples collected across the FSMR for SWMUs under Phillie I and/or Phase II RF!s. 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 SWMUs under 
investigation. In addition, soil collected during the Phase I RFI [from Burn Pits (SWMUs 4A-4F), Active 
Explosive Ordnance Disposal Area (SWMU l2A, etc.)] was included in the background data set if it was 
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 sample locations by medium at each 

99·159P(doc)ll21699 2·11 



SWMU and the source of the data (Phase I and II RFI analytical data) are presented in Table 5·1 of the 
Revised Final Phase ll RFl Report (SAJC 1999), 

EPA Region IV methodology (EPA 1996) was used as guidance for the development of the background 
data set for screening metals data. In cases in which enough samples (e.g., more than 20) are collected to 
defme 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 1996). Given that fewer than 20 background samples 
were collected for the FSMR, the latter method was used for calculating reference background 
concentrations. 

The reference background concentrations for surface soil, subsurface soil, groundwater, surface water, 
and sediment were calculated as two times the average concentration of all of the locations selected to be 
in the background data set. lf 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 site-related contaminants (SRCs) if their concentrations were above the 
reference background concentrations. Organics were considered SRCs if they were simply detected 
because organic constituents are considered anthropomorphic in nature. 

Appendix G of the Revised Final Phase ll RFI Report (SAJC I 999) presents the summary of background 
data as well as the two-times-mean background concentrations. Given the limited background data, the 
mean concentration for scils in the eastern United States 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 nutlier in the sampling data. --.,_ 

Isolated low levels of organic contamination (VOCs, SVOCs, and pesticides) and metals are present in 
soil; however, no clear distribution or trends of contaminants are evident. Acetone, methylene chloride, 
toluene, and 1,2,4·trlchlorobenzene were detected in surface soil. 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT 
were detected in two surface soil samples, SC·Ml3 and SC-Ml8. 1,2,4-Trichlorobenzene, pyrene, 
2-butanone, acetone, methylene chloride, styrene, and toluene were detected in subsurface soil. 

Selenium was detected in surface soil above the FSMR reference surface soil background concentration in 
a single soil sample. Selenium concentrations in surface soil were not above tbe FSMR reference 
background concentrations for subsurface soil. 

Low levels of VOCs, SVOCs, metals, and Radium 226/228 are present in the surficial aquifer; however, 
no clear distribution or trends of contaminants are evident. Trichloroethene was detected in a single 
groundwater sample (direct-push sample GP-7) above its respective MCL. Bis(2-ethylhexyl)phthalate 
was detected in groundwater above its MCL (6 J.tg/L) at two locations (NMW-2A and SC-M9) at 
concentrations of 7.8 11g!L and 61.4 J.tg/L, respectively. Metals were detected in grouncffi;ater, with only 
one containing a concentration above the MCL. Lead was detected at 18.4 J.tg/L at monitoring well 
SC-MI7 (action level 15 J.tg/L). However, the filtered lead concentration at SC-Ml7 was nondetect, 
indicating that the lead may be associated with colloid particulates in the groundwater. Barium, cadmium, 
chromium, ircn, and lead were detected above the FSMR reference background concentrations. Low 
levels of Radium 226/228 were detected in the groundwater. The combined Radium 226/228 
concentrations exceeded the MCL at two locations (SC-M5 and SC·M 19). The groundwater field 
sampling data (dissolved oxygen, oxidation-reduction potential, pH) do not indicate that leachate is 
impacting the groundwater. 
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Low levels of organics, metals, and Radium 226/228 were detected in sediment and surface water. 
Chromium, lead, mercury, and Radium 228 were detected in sediment above site-specific background 
criteria. Two VOCs (acetone and 2-butanone) were detected' in one sediment sample, and one SVOC 
(1 ,2,4-trich!orobenzene) was detected in two sediment samples. Diethyl phthalate and pyrene were 
detected in surface water. Radium 228 was detected in surface water above the site-specific background 
criterion. 

A tabular summary of SRCs for the Post South Central Landfill is presented in Table 2-1. 

2.8 CONTAMINANT FATE AND TRANSPORT 

Contaminant fate and transport analysis provided an assessment of the potential migration pathways and 
transport mechanisms affecting the chemicals at the sites. In particular, the leachability of contaminants 
from soil to groundwater and their natural attenuation in groundwater were evaluated. 

Acetone and methylene chloride in the soil at the Post South Central Landfill exceeded EPA Generic Soil 
Screening Levels (GSSLs). These constituents rnay le~Wh into groundwater at concentrations that exceed 
groundwater standards [i.e., concentrations that exceed the MCL or, in the absence of an MCL, the risk· 
based concentration (RBC) for drinking water]. The concentration of acetone exceeded the GSSL in only 
one out of nine detections in soil. This soil sample, SC-Ml6, was located outside of the boundary of the 
landfill or the area affected by the landfill operatioru;. Therefore, the acetone present in this sample is not 
assooiated with the landfill operations. Acetone is not considered a contaminant migration contaminant of 
potential concern (COPC). Acetone was detected in groundwater above its RBC as established by EPA 
Region lli and was coru;idered to be a human health COPC in groundwater. 

All of the detected methylene chloride concentrations (seven out of25 soil samples) exceeded the GSSL. 
One of the detections of methylene chloride (SC-Ml5) was located outside the boundsry of the landfill or 
the area affected by the landfill operations. The maximum concentration of methylene chloride 
(52.2 J.lg/kg) was detected at SC-M!S. Methylene chloride was the only contaminant migration COPC in 
soil around the old, inactive portion of the landfill. Methylene chloride was not detected in groundwater. 

Selenium exceeded its reference background criterion in soil; however, it did not exceed its GSSL based 
on leaching to groundwater; therefore, selenium was not considered a contaminant migration COPC. 

Chromium, lead, and Radium 226/228 exceeded their respective RBCs/MCLs in groundwater. The one 
elevated concentration of lead may be due to colloid particulates in the groundwater. Off-site migration of 
chromium, lead, and Radium 226/228 will be limited, however, because of their high retardation fuctors. 

Bis(2-ethylhexyl)phthalate and trichloroethene exceeded their ·MCLs but were not found in soils. 
Therefore, bis(2-ethylhexyl)phthalate and trichloroethene were not screened as contaminant migration 
COPCs in soils. Maximum groundwater concentrations of bis(2-ethylhexyl)phthalate and trichloroethene 
were detected at 61.4 11g/L (MCL 6 11g/L) and 5.4 11g/L (MCL 5 llgfL), respectively. These two 
concentrations above MCLs represent only a single detection out of 51 groundwater samples (23 direct
push, two vertical-profile, and 22 groundwater monitoring wells). Bis(2-ethylhexyl)phthalate and 
tri~hloroethene were detected in the groundwater only and not in soils, indicating that these contaminants 
rnay have le~Whed in the past or are potentially leaching directly from a very confmed or small point 
source. Off-site migration of these organic contaminants will be limited due to retardation and 
degradation through various processes as well as the slow movement of groundwater (12.8 feet/year). At 
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Table 2·1. Summary of Slte.related Conlatnlnants .·-......~ 
! 

Maximum Concentration Maximum Coneentralion 
Surface SubsUl'faee Surface 

Analyte Soli Soli Sediment Groundwater Water 
Yolari/e Organic Compounds 

pglkg pg/L 
I, 1,2,2-Tetrachloroetlume 0.69 
I 1-Dichloroetbane 0.56 
1,2·Dichloropropane 0.24 
l 2.cls-Dichloroethene 21 
I 2-trans-Dichloroelhene 1.6 
2-Butanone 14.1 14.5 8.6 
Acetone 44,100 638 297 1,140 
Benzene 2.5 
Chlorobenzene 9.8 
Chloroform 22 
Ethylbenzene 26.9 
Methylene chloride 52.2 2.8 
Stwene 0.67 0.29 
Tetracbloroetbene 0.36 
Toluene 59.4 6.1 17.8 
Trlchloroethene 5.4 
Xylenes, total 212 

Semivolatile Organic Compounds 
JJg/kg JJg/L 

1,2 4,Trichlorobenzene 3.2 2.4 3.4 
4-Methylphenol 1.1 
Bi5(2-elhylhexy))phthalate 61.4 
Diethyl phthalate 5.2 0.86 
Pyrene 2.5 0.1 

Rarfioltllclides 
pCU£ pCiiL 

Radium226 J I 1.63 I 
Radium228 I I 1.29 6.9 I 3.97 

Pesticides 
mglkg mg!L 

44'-DDD 3.8 
Dieldrin 0.025 
Heptachlor 0.39 

Metals 
m~tlk!! nut!L 

Barium 134 
Cadmium 0.59 
Chromium . 3.5 11.6 
Iron 22000 
Lead 6 18.4 
Mercury 0.02 
Selenium 0.69 

99-l59P(doo:)ll2l699 2-14 



r 

the velocity of 12.8 feet/year, site groundwater will take 94 years to reach Taylors Creek. In reality, 
contaminants will move slower than groundwater due to retardation, and the organic contaminants will 
gradually decay in nature. 

2.9 PRELIMINARY IUSK EVALUATION 

2.9.1 Human Health PrellmJnary Risk Evaluation 

The human health preliminary risk evaluation included a Step l risk evaluation to determine potential 
human health risks associated with the contaminant$. Human health COPCs have been identified 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. 
Based on the results of the screening and the weight-of-evidence analysis, potential human health COPCs 
have been identified for groundwater. There are no human health COPCs for surface soil, subsurface soil, 
surface water, or sediment. 

The initial human health COPCs for groundwater were identified because they present a potential threat 
to human health as a result of use of groundwater as a source of drinking water. The initial human health 
COPCs for groundwater are iron, acetone, benzene, chromium, lead, Radium 226, Radium 228, bis(2-
ethylhexyl)phthalate, 1,2-cls-dichloroethene, and trichloroethene. Iron, Radium 226, and Radium 228 are 
not hazardous constituents as defined by Section l.B of FSMR's Hazardous Waste Facility Permit 
#HW'-045 (S&T} and are not subject to the corrective action requirement$ under the terms and conditions 
of the permit or under the Georgia Hazardous Waste Management Act, O.C.G.A § 12-8-60, ·et seq., as 
amended, and the Rules for Hazardous Waste Management, Chapter 391-3-11, promulgated pursuant 
thereto, as amended. Therefore, iron, Radium 226, and Radium 228 were eliminated as human health 
COPCs in groundwater at SWMU 1. 

A baseline human health risk assessment (BHHRA) (see Section 2.10) was performed to quantitatively 
assess the risks associated with exposure to human health COPCs in groundwater. In addition, the 
baseline risk assessment evaluated the risks associated with the leaching of the contaminant migration 
COPC (methylene chloride) to groundwater underlying the site and migrating off-site via groundwater. A 
tabular summary of contaminant screening of groundwater results to action levels is presented in 
Table 2-2. 

2.9.2 Ecological Preliminary Rls k Evlll.uation 

The Phase II RFI performed an ecological preliminary risk evaluation (EPRE) for potential te!Testrial and 
aquatic receptors at the site. The EPRE for the Post South Central Landfill identified ecological COPCs in 
groundwater based on a comparison of their maximum site concentrations to EPA Region IV ecological 
screening values (ESVs). No ecological COPCs were identified in surface water or sediment. Preliminary 
risk calculations for identified ecological COPCs in surface soil (selenium and DDT) and groundwater 
[barium, iron, lead, bis(2-ethylhexyl)phthalate, and total xylenes] were based on a comparison of detected 
concentrations to toxicity reference values (TRVs) for surrogate species representing ecological receptors. 
Uncertainty analysis of the ecological COPes in surface soil and groundwater resulted in their being 
eliminated as ecological COPCs. The uncertainty analysis is summarized below, 

Selenium and the pesticide DDT and il$ metabolites were detected in surface soil at the Post South 
Central Landfill at concentrations that exceeded both reference background criteria and the TRVs for 
terrestrial receptors, Selenium was detected in only one of eight surface soil samples at SWMU 1 at only 
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Table l·l. Contaminant Screening of Groundwater Results to Action Levels 

Human Human 
Freq.of Minimum Mnlmum Health Health 

Analvte Deteotlon Detected Deteeted Criterion COPC Justlflcallon 
Metals ( l11liL 

Barium 21/21 20-9 134 260 No Max Detect < Risk Criteria 
Cadmium 2121 0.25 0.59 1.8 No Max Detect < Risk Criteria 
Chromium 7/21 0.71 J1.6 10.9 Yes Max Detect > Risk Criteria 
Iron 21/21 76.5 22,000 1 100 Yes Max Detect > Risk Criteria 
Lead 17/21 0.12 18.4 15 a Yes Max Detect> Risk Criteria 

Rodionuclides (pCi/LJ 
Radium226 I 10121 r 0.501 T 1.63 o.t6f" I Yes I Max Detect> Risk Criteria 
Radium228 T 21121 T 1.33 I 6.9 I 0.192• I Yes !Max Detect > Risk Criteria 

Pesticides f I& ~~ 
De1ta-BHC T l/21 I 0.04 I 0.04 ND I No IWei!!ht of Evidence' 
Dieldrin I 1/21 I 0.025 I 0.025 0.0042 I No IWei!!ht of Evidence' 

Semivolatile Comuounds fmdLJ 
4-Metbvlnhenol 1/21 l.l 1.1 18 No Max Detect < Risk Criteria 
Bisl2-ethvlbexvl'inbthalate 8/21 0.53 61.4 4.8 Yes Max Detect > Risk Criteria 
Diethvl nbthalate 6/21 0.56 5.2 2 900 N<> Max Detect < Risk Criteria 

Volatile Comnaund•fUP!Ll 
I 1.2.2-TetracWoroetbane 1/50 0.69 0.69 0.052 No Weight of Evidence ' 
I l·Dichloroethane 1150 0.56 0.56 81 No Max Detect < Risk Criteria 
1.2-DicbloroilrODane 1/50 0.24 0.24 0.16 No Wei!!ht of Evidence' 
1,2-cis-Dichloroetbene 9/46 0.4 21 6.1 Yes Max Detect> Risk Criteria 
1 2-trans-Dichloroetbene 1/46 1.6 1.6 12 No Max Detect < Risk Criteria 
2-Bullmone 1/50 8.6 8.6 190 No Max Detect< Risk Criteria 
Acetone 11/32 15.1 1,140 370 Yes Max Detect> Risk Criteria 
Benzene 3/50 0.23 2.5 0.36 Yes Max Detect > Risk Criteria 
Cblorobenzenc 1/50 9.8 9.8 3.9 No Wei2ht of Evidence' 
Cblorofonn 2150 0.51 22 0.15 No Weight of Evidence' 
Etbvlbenzene 13/50 0.22 26.9 130 No Max Detect < Risk Criteria 
S~ne 1/50 0.29 0.29 160 No Max Detect <Risk Criteria 
TetracWoroethene 1150 0.36 0.36 1.1 No Max Detect < Risk Criteria 
Toluene 11/50 0.27 17.8 75 No Max Detect <Risk Criteria 
TricWorootbene 3/50 0.35 5.4 1.6 Yes Max Detect > Risk Criteria 
XVienes, total 16/50 0.43 212 1200 No Max Detect < Risk Criteria 
' Lead actton level oriS !!181L IS based on a blood lead cooeentrat1011 of 10 mBfdL. 
"Risk-based ooneentrations for radionuolides have been calculated for use at U.S. Department of Energy facilities (DOE/ORO 
1998). 

'Weigltt·of·evidence analysis indicated this const:huent was dete<:ted lnfttquently (fr<queney or detee1ion of5 percent or less). 
ND- No data available. 

slightly above. its background concentration (0.69 mglkg versus 0.63 mglkg). Selenium was not detected 
in the other seven soil samples. Therefore, selenium is not considered an ecological COPC in surface soil 
at SWMU I. DDT and its metabolites in surface soil at SWMU 1 are ecological COPCs for birds with 
small home ranges ingesting soil·dwelling invertebrates. DDT and its metabolites are likely to be present 
in surface soil in most areas of Georgia and the southeast due to the past wldll$Jlread use of DDT as an 
insecticide. Assuming the effects of DDT, DDE, and DDD are additive, the combined exposure at each of . ......., 
the two sampling locations at which these constituents were detected does not exceed the lowest· l 
observed-adverse-effect level (LOAEL) dose. The fact that maximum estimated doses lie between the 

99·lS9P(dO<Vl21699 2-16 



r· 

no-observed-adverse-effect level and the LOAEL suggests that the pesticides and their metabolites are not 
ecological COPCs in surface soil at SWMU l. 

Barium, iron, lead, bis(2-ethylhexyl)phthalate, and xylenes (total) are present in groundwater at the Post 
South Central Landfill at concentrations that exceed EPA Region N ESVs for surface water. 
Bis(2-ethylhexyl)phthalate was detected in groWldwater at concentrations above background criteria and 
that resulted in estimated exposures exceeding TRVs for terrestrial ecological receptors that ingest fish 
and other aquatic biota. The ecological COPCs in groundwater are barium, iron, lead, 
bis(2-ethylhexyl)phthalate, and xylenes for aquatic biota and bis(2-ethylhexyl)phthalate for birds 
ingesting fish exposed to groundwater potentially discharging to surface water. The concentrations of 
these constituents in numerous monitoring wells and direct-push groundwater samples exceeded 
background criteria and risk-based screening or reference values. However, none of these constituents is 
an eoological COPC in surface water and sediment at SWMU I. This suggests that dilution, degradation, 
sorption, or other processes are operating to reduce the low concentrations in groundwater discharging to 
Taylors and Mill creeks or that groundwater at SWMU I has not yet migrated to the creeks. Groundwater 
flow rates indicate that it takes approximately 94 years fur groundwater to reach Mill and Taylors creeks. 
Therefore, groundwater constituents are not ecological COPCs at the present time because they have not 
been indicated as ecological COPCs in surface water and sediment. Tlie groundwater constituents are not 
likely to be ecological COPCs in the future because of their low concentrations and associated small 
hazard quotient~ (HQs) and the continued natural attenuation processes occurring in the subsurface soil 
(e.g., dilution, degradation, absorption). 

In summary, the Phase II RFI (SAIC 1999) concluded that there is no present ecological risk at SWMU 1 
and that the site is unlikely to pose an ecological risk in the future. 

2.10 BASELINE HUMAN HEALTH RISK ASSESSMENT 

A BHHRA was performed to assess groundwater around SWMU I, The human health COPes identified 
in groundwater include acetone, benzene, bis(2-ethylhexyl)phthalate, 1,2-eis-dichloroethene, 
lrichloroethene, chromium, and lead. Methylene chloride was identified as a contaminant migration 
COPC based on its potential to leach into groundwater, resulting in potential exposure of receptors. 
Although acetone was identified as a contaminant migration COPC, it was detected above its GSSL in 
only SC-MI6, which was located in an area determined to not be impacted by SWMU 1; therefore, the 
potential for acetone to leach into groundwater from soil wus not evaluated in the BHHRA. Potential 
future groundwater concentrations of methylene chloride· were esti!ll'lted using the Seasonal Soil 
Compartment Model. This concentration was included in the risk assessment in addition to the human 
health COPCs. 

The potential current and future receptors evaluated included an on-site and off-site worker, a resident 
(adult and child), and a child playing in Taylors Creek, a point of groundwater discharge. The worker and 
resident were evaluated based on a potential drinking water scenario in which drinking water is obtained 
from the surficial aquifer. The Installation worker is the only likely receptor population. However, GEPD 
guidance states that resident populations must be evaluated as both on-site and off-site receptors. 
Groundwater underlying SWMU I flows predominantly in the direction of Taylors Creek, where it is 
l!kely to discharge to surface waters; therefore, the potential risk to a child playing in Taylors Creek was 
also evaluated. 

Constituents migrating off-site were modeled to determine groundwater concentrations at the points of 
exposure. The model assumed that the maximum measured concentration of a constituent was present in 
groundwater at the northern boundary of the old, inactive landfill. It was assumed that all off-site 
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receptors come into contact with the groundwater at some point north of the site, which is the ,.-..,., 
predominant direction of groundwater flow. The exposure-point groundwater concentrations of COPCs 
for the off-site receptors were negligible; therefore, potential risks resulting from exposure of off-site 
receptors would be well below target values. 

Ingestion, dennal absorption, and inhalation were evaluated as the potential exposure pathways (i.e., 
routes of exposure of the constituent to the body). The risks associated with carcinogenic hazardous 
constituents were estimated as the probability of an individual developing cancer over a lifetime as a 
result of exposure to the potential carcinogen [i.e., the incremental lifetime cancer risk (ILCR)], The 
ILCRs for the individual carcinogens are summed to provide the total ILCR. A totallLCR of less than 
I E-6 does not represent a significant carcinogenic risk. The risks associated with the systemic effects of 
noncarcinogenic toxicity were evaluated by comparing an estimated intake (mg/kglday) to a reference 
dose (Tables 2-3 and 2-4). This ratio of estimated intake over the reference dose is termed the HQ. The 
sum of all of the HQs for a given expos!ll'e route (i.e., oral, inhalation, or dermal) is called the hazard 
index (HI). His less than 1.0 indicate that the sum of exposures to all of the constituents present is not 
likely to result in adverse health effects. Lead does not have a reference dose, but it does have a maximum 
acceptable blood-lead concentration of 10 Jtg/dL in childten, which represents the most sensitive receptor 
population. The blood-lead levels for children ages I to 7 were estimated to. determine if there is an 
lll1Jlooeptable risk associated with exposure to lead in groundwater. 

Table l-3. Remedial Levels for Groundwater and Soli 

Groundwater Mulmum Targ~t 

Remedial Level Groundwater Groundwater Remedial 
MCL Concentration Coneent!'lltlon l.evel Soils 

Chemical (ll2fL} fu1!1Ll fu1!1Ll 
Benzene 5 2.5 NA NA 
Bis{2·ethylheXYIJphtbalate 6 61.4 NA NA 
Methylene chloride NA NA s 3.3 
NA • Notapphcablt. 

Tablel-4. Location of Exeeedances above Remedial Levels 

Groundwater Soil 
Concentration above Concentration above 

Remedial Level Remedial Level 
Chem!eal (1.11!/L} Location' (m<>fl<g\ 

Bis(2-ethylhexyl)phlhalate 61 SC·M9 NA 
7.8 NMW·2A NA 

Methylene chloride NA NA 9.2 
NA NA 13.7 
NA NA 3.9 

Note: Exceedances of acetone m surface soil were at only SC·M19, whtch was not tmpacted by SWMU !. 
'Groundwater IO<alionnre presented on Figure5-5 of the Reviocd Final PhiiSe ll RFJ Report (SAIC 1999). 
•surface soil locations are presented on Figure S·l of the Revised Final Phase II RFI Report (SAIC 1999). 
NA = Not applicable. 
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Constituents present in groundwater at SWMU I do not present a significant noncarcinogenic risk to 
human health. The quantitative estimates of noncarcinogenic risks were below their target values for both 
on-site occupational and residential receptor populations. The carcinogenic risks for the occupational 
receptor population was below the target risk value of 1 E-6; however, the carcinogenic risk for the on-site 
residential receptors exceeded the target value with an JLCR of 8.9E-6. This value includes an JLCR of 
3.4E·6 resulting from exposure to methylene chloride that may leach into groundwater. The other risk 
drivers are benzene (ILCR = 2.5E-6) and bis(2-ethylhexyl)phthalate (ILCR = 2.1 E-6). 

The remedial levels for benzene and bis(2-ethylhexyl)phthalate were based on their respective MCLs 
(5 J.lg/L and 6 11g1L, respectively). The MCL for benzene was greater than the maximum detected value of 
2.5 11g!L; therefore, corrective action is not required to address the presence of benzene in groundwater. 
Groundwater concentrations of bis(2-ethylhexyl)phthalate exceeding the remedial level were detected in 
only those wells (NMW-2A and SC·M9) associated with the active landfill; therefore, bis(2· 
ethylhexyl)phthalate is not associated with the old, inactive landfill (Table 2-3) and is not addressed in 
this CAP. 

The remedial soil level for methylene chloride was determined to be 3.3 mglkg and represents a 
concentration of the constituent in soil that is not likely to leach into groundwater and result in 
groundwater concentrations that exceed the MCL for methylene chloride (5 11g!L). Only four sampling 
locations indicated methylene chloride above the 3.3 mglkg remedial level. SC-Mll, SC-Ml2, SC-MJ4; 
and SC-Ml6 had methylene chloride concentrations of 9.2 mg/kg, 13.7 mg!kg, 3.9 mg!kg, and 
52.2 mglkg, respectively; SC-Ml6 is not located within the boundaries of the SWMU I (Table 2-4). 

The exposure scenario for methylene chloride soil contamination leaching to groundwater assumes that in 
the future a residence will be built on-site and that the household drinking water will come directly from 
the surficial aquifer. Current planning under the FSMR Base Master Plan (BMP), which goes through the 
year 2020, does not include construction of any facilities on the old, inactive portion of the landfill. 
Methylene chloride degrades rapidly in groundwater (its biodegradation half-life in groundwater equals 
112 days); therefore, the methylene chloride potentially leaching to groundwater would completely 
degrade before any structure would be built on the site. In addition, methylene chloride was not detected 
in any of the groundwater samples associated with the old, inactive portion of the landfill, including those 
located in the area of the methylene chloride soil contamination (SC-Mil, SC-Ml2, and SC-M14), 
indicating that natural attenuation of methylene chloride may be occorring. Therefore, given the unlikely 
possibility of exposure of an on-site resident to methylene chloride in the surficial groundwater and the 
restricted usage through 2020 under the BMP, Fort Stewart's recommendation of no further action for 
methylene chloride in soil, as presented in the Revised Final Phase II RFI Report. was approved by 
GEPO. 

In conclusion, of the two constituents detected in groundwater [benzene and bis(2-ethylhexyl)phthalate], 
benzene was not detected above its MCL and bis(2-ethylhexy!)phthalate was detected in monitoring wells 
(NMW-2A and SC-M9) located around the active portion of the landfill, indicating that this constituent is 
associated with the active landfill and not the old, inactive landfill. The active portion of SWMU 1 is 
operated under Permit Nos. 089-0!00 (SL) and 089·0200 (L), and bis(2-ethylhexyl)phthalate, which was 
detected above the MCL at SC·M9 and NMW-2A, will continue to be monitored through the GMP, as 
approved by the GEPD Land Protection Division, and corrective action to reduce the identified 
concentrations ofbis(2-ethylhexyl)phthalate in these two wells will not be required. The GMP will allow 
continued evaluation of potential contaminant migration of the groundwater and surface water and will 
identify any elevation of contaminant levels and/or development of any trends in contaminant distribution 
across the active portion of the landfill. In addition, the present operational and design procedures are 
structured to prevent off-site migration of contaminants from the active landfills. The active portion of 

99·159P(docYI21699 2-19 



SWMU 1 will continue to be monitored in association with the approved GMP, and all analytical data -~ 
will continue to be submitted to the GEPD Land Protection Division. 

Methylene chloride was indicated in soil above its remedial level as a contaminant migration COPC at 
three locations around the old, inactive portion of the landfill; therefore, methylene chloride was 
identified as a contaminant migration COPC in soil based on the unlikely possibility of exposure to 
someone constructing a residence on the site and drinking groundwater containing methylene chloride. 
Fort Stewart's recommendation of no further action, as presented in the Revised Final Phase II Report, 
was approved by GEPD as long as restricted use of the groundwater, as currently planned in the BMP, 
was maintained and controlled. 
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3.0 JUSTIFICATION/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 1988). These include the following: (I) protect human health and 
the environment; (2) attain media cleanup standards set by the implementing agency; (3) control the 
source of releases so as to reduce or eliminate, to the extent practicable, further releases that may pose a 
threat to human health and the environment; (4) comply with any applicable standards for management of 
wastes; and (5) other factors. 

3.:Z REMEDIAL RESPONSE OBJECTIVES 

Based on the findings of the site characterization at this SWMU, the primary goal and ptllpQse for 
implementing co!Tective measures at the old, inactive portion of SWMU I is limited to protection of 
human health and safety. To achieve this goal; two primary remedial response objectives have been 
established for SWMU 1: (I) to prohibit the ingestion of shallow groundwater from the subject site; (2) to 
limit the disturbance of subsurface soils to minimize contact with buried waste; and (3) to identify 
procedures to evaluate the subsurface characteristics prior to any construction within the boundary of the 
old, inactive portion of the landfill. Any corrective measures that pose a significant threat to human health 
and safety during implementation (e.g., methods that would involve disturbance of subsurface soils) will 
not be evaluated. hnplementation of the selected remedial response will achieve the best overall results 
with respect to such factors as long-term reliability and effectiveness, short-term effectiveness, 
implementability, and cost. 

3.3 IDENTIFICATION OF REMEDIAL LEVELS 

As presented in Chapter 2.0, remedial levels (see Table 2·3) were developed for methylene chloride in 
soil and benzene and bis(2-ethylhexyl)phthalate in groundwater. Soil remedial levels are based on 
leaching to groundwater at levels exceeding MCLs or Region ni risk-based values. Groundwater remedial 
levels are based on MCLs, which take into consideration both human health and the technology 
limitations. In the absence of an MCL, the EPA Region 111 risk-based values for groundwater were used 
to derive remedial levels. MCLs were available for all of the constituents of concern [benzene (5 ~giL), 
bis(2-ethylhexyl)phthalatc (6 JJg/L), and methylene chloride (5 j.tg/L)] and were selected as remedial 
levels in groundwater (see Table 2-3). 

The maximum concentration of benzene (2.5 ~giL) was less than its remedialleve!IMCL of 5 JJg/L; 
therefore, remedial action for benzene is not required for this site. 

Groundwater concentrations of bis(2..:thylhexyl)phthalate exceeding the remedial level were detected in 
groundwater wells NMW-2A and SC-M9. These wells are located around the active landfill, indicating 
that this constituent is associated with the active landfill and not the old, inactive landfill. The active 
portion of SWMU I is operated under Permit Nos. 089-0lOD (SL) and 089..0200 (L), and the few 
constituents detected above MCLs [e.g., bis(2-ethylhexyl)phthalate at SC-M9 and NMW-2A] will 
continue to be monitored through the GMP, as approved by the GEPD Land Protection Division, and 
corrective action to reduce the identified concentrations of bis(2-ethylhexyl)phthalate in these two wells 
will not be required. The GMP will allow continued evaluation of potential contaminant migration to the 

99·159P(doc)ll21699 3·1 



groundwater and surface water and will identifY any elevation of contaminant levels and/or development --.... 
of any trends in contaminant distribution across the active portion oftlie landfill.ln addition, the present 
operational and design procedures are structured to prevent off-site migration of contaminants from the 
active landfills. The active portion of SWMU I will continue to be monitored in association with the 
approved GMP, and all analytical data will continue to be submitted to the GEPD Land Protection 
Division. 

The remedial level for methylene chloride in soils was calculated based on its potential to leach into 
groundwater. The remedial soil level for methylene chloride was determined to be 3.3 mglkg and to 
represent a concentration in soil that is not likely to leach into groundwater and result in groundwater 
concentrations that exceed the MCL for methylene chloride (S flg/L). Three locations around the old, 
inactive portion of the landfill indicated soil concentrations above this remedial level. However, 
methylene chloride degrades rapidly in grmmdwatcr {its biodegradation half·life in groundwater equals 
112 days). Because methylene chloride was not detected in any groundwater samples collected around the 
old, inactive portion of the landfill, it may be naturally attenuated prior to reaching the groundwater. 
Current planning through 2020 under the BMF controls construction as well as the usage of groundwater 
for human consumption on the site, eliminating the potential of human exposure to methylene chloride in 
soil and potentially in groundwater. GEPD approved no further action for methylene chloride in soil as 
long as current planning through the BMF is maintained. 

In conclusion, there are presently no constituents in the groundwater around the old, inactive landfill at 
concentrations above remedial levels. The only contaminant in soil is methylene chloride, based on its 
potential to leach to groundwater. Methylene chloride in soil does not require remediation, however, as 
long as the use of shallow groundwater for drinking purposes is resiricted. Current planning through 2020 
under the BMP restricts the use of shallow groundwater for drinking purposes. .-....., 
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4.0 SCREENING OF CORRECTIVE ACTIONS 

This section identifies corrective action technologies applicable to the old, inactive portion of the Post 
South Central Landfill. The technologies that are retained following soreening are then presented as 
corrective action alternatives that address limiting exposure to subsurface contamination, These 
alternatives are then evaluated with respect to protection of human health and life-cycle cost. 

4.1 SCREENING CRITERIA 

The first step in the development of corrective action alteritatives 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. The options presented here 
will be evaluated for their general ability to protect and reduce risk to human health. 

The technologies will be discussed sufficiently to allow them to be compared using three general criteria 
that will function as balancing factor.;: effectiveness, implementability, and cost. The 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. lt 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 envirorunenllll receptors, 
Factors considered include performance characteristics, maintenance requirements, and expected 
durability. 

4.1.l ImplementabWty 

This criterion evaluates the technical and administrative factors affecting implementation of a corrective 
action and considers the availability of services and materials required during implernentatiori. Technical 
factors assessed include ease and reliability of initiating construction and operations, prospects for 
implementing any additional future actions, and adequacy of monitcring 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 are also 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 analyzing the material components of the proposed technologies and then detennining the 

. locations and quantities of materials. Administrative factors include ease of obtaining permits, enforcing 
deed recordation requirements, or maintaining long-term control of the site. 

4.1.3 Cost · 

Relative costs are included for corrective actions. The estimates are intended to facilitate evaluation and 
comparison among alternatives; therefore, typical cost-estimating contingencies common to all 

r· alternatives have been excluded from the estimates at the screening level of evaluation because all of the 
alternatives will have similar contingencies. 
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4.2 EVALUATION OF CORRECTIVE ACTION TECHNOLOGIES 

Thee categories of corrective actions were identified: (I) no action, (2) institutional controls: land use 
controls, and (3) institutional controls: physical barriers. These corrective action technologies are 
described in Table 4-l. The technologies were evaluated using the screening criteria of effectiveness, 
implementabillty, and cost. Results of that screening evaluation are also shown on Table 4-L 

The no action alternative provides a baseline against which other options can be compared. Under the no 
action alternative, no further action would be taken. No cost would be associated with the selection of this 
alternative. The acceptability of the no action alternative is judged in relation to the assessment ofknowo 
site risks and by comparison with other corrective action alternatives. 

The no action alternative is not considered to be viable because it provides no reliable or effective method 
for protecting human health; therefore, the no action alternative will be eliminated from further 
evaluation. 

Institutional controls include actions taken to restrict access to contaminated areas by establishing legal 
land use controls or by providing physical barriers to access. Physical barriers and/or land 4se restrictions 
would provide effective, affordable, and readily implementable methods for preventing human exposure 
to buried waste at the site. Land use controls include deed recordation, controls implemented through the 
BMP, zoning controls, and placement of signs restricting access. Physical barriers include installation of a 
two-rail, preservative-treated wood fence along a portion of the site boundary. Other physical barriers 
already exist at the site and include access gates, which are locked during nonoperational hours; natural 
barriers, including Taylors Creek and natural drainage features; roads; and man-made drainage features. 
Abandonment of groundwater wells no longer needed for site monitoring is also considered as a method ) 
for discouraging the use of groundwater at the subject site. 

4.3 CORRECTIVE ACTION ALTERNATIVES 

The technologies retained following the screening step were used in various combinations to meet the 
remedial response objective for protection of human health. Two alternatives were identified and 
subsequently e\raluated. 

l. Alternative 1: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Maintenance of 
Existing Physical Barriers, Well Abandonment, Post-mounted Warning Signs, Implementation of 
O&MPlan. 

2. Alternative 2: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Well Abandonment, 
Partial Wood Fence Barrier, Maintenance of Existing Physical Barriers, Post-mounted and Fence· 
mounted Warning Signs, Implementation of O&M Plan. 

4.3.1 Evaluation Factors 

Based on the results of the technology screening, each of the retained technologies is considered 
applicable to the site and implemcntable; therefore, two primary evaluation factors were used in the 
preferred corrective action alternative: protection of human health and life-cycle costs. 
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Table 4-1. Evaluation of Correc:tive Actlous 

A <:lion Desalption Effectiveness Implementabillty Cost 
No Action The no action abemative provides a This alternative would not address There would be no Tbere would be no cost 

baseline against which other actions the corrective action objectives for implementability involved for associa!ed with the no 
can be compared. Under the no action the site. This alternative would not this alternative because no action alternative. 
alternative, all source materials and provide protection of human action would be taken. 
groundwater would be left "as is," health because there would not be 
without implementation of any sufficient controls to prevent 
removal, treatmc:nt, or other mitigating human exposure to buried waste. 
actions to n:duce existing or potential 
future human exposure to buried 
waste by human distu:rbance. 

Institutional Land use controls would reduce Land use restrictions would be These institutional controls· The costs would be low. 
Controls: Land potential hazards by limiting exposure effective and provide long-term would be 11r.1dily Deed recordation, BMP and 
Use Controls of humans to contaminatodsoili.and reliability with respect to implemented. The property zoning controls, post 

gn>Ulldwater. Land use reStrictions pteVenting human exposure to will remain under federal sign.age, abandonment of the 
and institutional control requirements buried waste within the boundaries ownership for the foresee.~ble wells. and imp\emenlation 
that would be enforced would include of the site. The technology would future. The BMP is oftheo&M Plan would 
restrictions through deed recordation, not provide physical barriers to implementablc because cost less than $50,000. 
base master plamrlng and zoning reslrict access to the site; procedures and policies are in 
controls, warning signs posted around therefore.. noncompliance with place at the FSMR to fac~litate 
the site, well abandolllllCilt, and these land use restrictions could its implementation. 
applicable state land use control result ill exposure to contaminated 
management systems in effect at the media. The BMP is 811 effective 
time of transfer. Activities, such as tool for ensuriog establishment of 
excavation or construction, that would land use restriction because 
disturb surface soils would be requiremems of the BMP are 
prohibited under the deed recordation. enforced by the FSMR ill 

accordance with written policies 
and procedures. 

Institutional Physical barriers would reduce This technology would be Physical barriers would be Installation of fencing 
Controls: potential hazards by limiting exposure effective and provide lo11g-tezm readily implementable. The would he expensive 
Physical of humans to contaminated soil and reliability with respect to property will remain under (approximately $50,00() for 
Barriers groundwater. Physical barrien; would minimizing human exposure to federal ownership. inslallation and 

include split-rail fencing, existing buried Wllllte within the boundaries approximately an additional 
landfill access gate, warning signs of the site by physically restricting $40,000 for 30 years of 
around site, existing drainage features. their access. O&M). Use of existing 
and natural barriers (creek, natural physical barriers would 
drainage features). involve no additional cost. 



Protecdon of Human Health 

The effectiveness of each proposed alternative to protect human health at this site is dependent upon its 
ability to prohibit human activity associated with disturbance of subsurface soils and usage of shallow 
groundwater. For each alternative the level of protection of human health was evaluated and compared. 
For both retained alternatives, usage of groundwater would be prohibited through abandonment of 
existing wells and through legal land use controls (BMP, deed recordation, and zoning). For both 
alternatives, legal land use controls, warning signs, and maintenance of existing physical barriers (Taylors 
Creek and existing access gate) would also restrict activities associated with disturbance of subsurface 
soils. In Alternative 2 additional protection would be provided by the use of fencing to restrict access to 
portions of the site. 

Life-cycle Com 

The life-cycle cost estimates are budget estimates based on conceptual design and are to be used for 
comparison pUipOses. Costs are estimated for capital construction, administration, and O&M. Cost 
estimates were derived from current information, including vendor quotes and conventional cost 
estimating guides (e.g., Means 1999 and ECHOS 1998). The actual costs of the project would depend on 
labor and material costs, site conditions, competitive market conditions, fmal project scope, and 
implementation schedule at the time the corrective action is initiated. The life-cycle cost estimates are not 
adjusted to present worth costs, and no escalation factors have been applied. 

4.3.2 Evaluation of Corrective A etlon Alternatives 

The corrective action alternatives are summarized in Table 4·2, along with the associated level of .~, 
protection of human health and associated Jife-(lycle costs. · .1 

The alternatives would include the following common features: 

• BMP, deed recordation, and zoning controls that establish controls to prohibit the use of groundwater 
and minimize intrusion into subsurface soils; 

• abandonment of eight site monitoring wells (SC-MI2, -Ml3, ·M14, ·MIS, -M16, -Ml7, -Ml8, and 
-M19); 

• installation of warning signs; and 

• implementation of an O&M Plan to maintain the conditions of the signage. 

The paragraphs below summarize the evaluation of the two corrective action alternatives with respect to 
the primary evaluation factors of protection of human health and life-cycle cost. 

Alternative 1: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Maintenance of 
Existing Physical Barriers, Well Abandonment, Post-mounted Warning Signs, Implementation of 
O&MPlan 

This alternative would provide for the implementation of land use controls during the period of ownership 
by DoD through enforcement of the BMP and deed recordation. This alternative would protect human 
health by preventing buntan exposure to buried waste by the establishment of legal land use 
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Table 4-l. Corrective Action AJtematives 

Corrective Action Description Protection or Hnllllln Health Cost ·Comments 
Alternative I: Institutional This action would require legal Protection ofhuman health would be $44,843 Least expensive providing 
Controls: BMP, Deed and local bmd nse controls and primarily dependent upon enfon:ement of sufficient level of 
Recordation, Zoning Controls, signage to enforce restrictions on compliance with land use controls. protection. 
Maintenance ofExisting land and groundwater usage. This Existing physical barriers {access gate and 
Physical Barriers, Well alr.emative would also include creek) provide effective restrictions on 
Abandonment Post-mounted abandonment of eight human access to the site 10 further 
Warning Signs, Implementation groundwater monitering wells. discourage any unauthorized excavation 
ofO&:MPJan activities. 
Alternative 2: Institutional This action would require legal In addition to the protection provided by $126,679 Significantly more 
Controls: BMP. Deed and local land use controls and Altemati\'1: 1, human access would be expensive with only slight 
Recordation, Zoning Controls, signage to enfo!:ce restrictions on further restricted by fencing along the increase in level of 
Well Abandonment, Partial bmd and groundwater usage. eastern and southeastern boundaries of the protection compared to 
Wood Fence Barrier, Physical barriers to be installed site. The fencing would be slightly l'l'10I:e Alternative 1. 
Maintenance of Existing would illclude a 3,500-linear- effective than signs alone in deterring or 
Physical Barriers, Post-mounted foot, pretreated wood tence along discouraging nnaulborized excavation 
and Fence-mounted Warning the eastern boundary curving activities, but even fencing would not 
s;gns, JmplernentationofO&M westward to SC-M18. This totally prevent someone from gaining 
Plan alternative would also include access to the site. 

abandonment of 
eight growtdwater monitering 
wells. 

......,..- .. --·-



restrictions. The BMP is an effective tool for ensuring that unauthorized disturbance of subsurface soils at 
the site, and ingestion of groundwater from the site, is prohibited while the property is under DoD 
ownership. lf this property were ever to be transferred in the future, notification of the property transfer 
would be made to regulatory authorities. The following provisions would ensure implementation of land 
use controls subsequent to property transfer: deed recordation; the purchase agreement or lease; zoning 
controls; applicable stale land use control management systems in effect at the time the property is 
transferred; community, transferee, or governmental notice (if needed); and self-certification (if feasible). 
To reduce potential exposure to health hazards associated with the old, inactive portion of SWMU 1, 
warning signs stating restrictions on human activity within the SWMU would be posted at 200-foot 
intervals around the boundary of the SWMU. Four additional post-mounted signs would be installed at 
both the eastern and western entrances to the site. The placement of signs for Alternative 1 is shown in 
Figure 4-1. Signs and existing natural barriers are effective for restricting human access to the site 
because they would discourage any inadvertent or unsuspecting excavation activities. Warning signs and 
posts would be repaired and/or replaced as needed through implementation of a documented O&M Plan. 
Existing barriers, which provide additional land use restrictions, would also be maintained. Shallow 
groundwater is not used as a source of drinking water at the site, and given the availability of the 
underlying Floridan Aquifer, it is unlikely that the shallow groundwater would ever be used for drinking 
water. Institutional controls prohibiting the use of groundwater would, therefore, be effeetive in protecting 
human health. 

This is the less expensive of the two alternatives, with a life-cycle cost of approximately $44,843. 

Alternative 2: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Well 
Abandonment, Partild Wood Fence Barrier, Maintenance of Existing Physical Barriers, Post-

. ..--, 
I 

mounted and Fence-mounted Warning Signs, Implementation of O&M Plan \ 

This alternative is similar to Alternative I in that land use control provisions would remain the same 
(BMP, deed recordation, zoning control). Also, the eight existing wells would be abandoned, existing 
physical barriers would be maintained, and an O&M Plan would be implemented. This alternative would 
additionally provide approximately 3,5141inear feet of pretreated, split-rail wood fence. The fence would 
provide a physical deterrent to public access around a portion of the landfill at which there is a greater 
likelihood of site access by the public from Georgia State Route 119/144. The ferice would run along the 
Georgia State Route 144 boundary to the Wilson Avenue access gate on the north and ftom the Wilson 
A venue access gate on the south along the Wilson Avenue boundary, rounding westward to a position 
nell! monitoring well SC-M 18. Fence-mounted warning signs would be positioned every 200 feet. Also, 
post-mounted warning signs would be installed every 200 feet lltound the remainder of the unfenced 
boundary of the old, inactive landfill. Four additional post-mounted signs would be installed at both the 
eru.1ern and western entrances to the site. The placement of signage and feneing for Alternative 2 is shown 
in Figure 4-2. The effectiveness of Alternative 2 would be sirnilllt to that of Alternative I, with somewhat 
greater protection against inadvertent intruders as a result of the fencing. The effectiveness of the fencing 
would be limited because it would not extend completely around the site and would not prevent access by 
those who disregard warnings. The effectiveness of Alternative 2 at protecting groundwater would be 
equal to that of Alternative 1. The O&M Plan would also include maintenance and repair of the treated 
wood fence and signs. 

This alternative is more expensive than Alternative I, with a life-cycle cost of approximately $126,679 or 
nearly three times Alternative 1 's life-cycle cost. 
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5.0 CONCEPTUAL DESIGN AND IMPLEMENTATION PLAN 

This section presents a conceptual design and plan for implementation of the selected corrective action 
alternative. Based on the level and type of subsurface soil and groundwater contamination, a cost· 
effective corrective action was selected that would adequately protect human health. The technology 
evaiuation presented in Chapter 4.0 compared two different corrective action alternatives based on their 
effectiveness for protecting human health and their lifeo{)ycle costs. Based on that evaluation, 
Alternative 1 was selected because it will provide a sufficient level of protection of human health at a 
relatively low cost. 

5.1 SELECTED CORRECfiVE ACTION 

The selected corrective action alternative involves a multi-layered approach to restricting hum.an activity 
within the boundaries of the subject site. The selected set of institutional controls comprising this 
alternative will provide a combination ofland use restrictions and prohibitions and physical barriers. Land 
use restrictions will be documented and/or enforced through deed recordation, BMP, zoning restrictions, 
and signage. In addition to establishment of prohibitions for groundwater use, eight monitoring wells will 
be abandoned (see Figure 4-1 ). No additional access barriers will be constructed because existing man· 
made and natural physical barriers, .which include site aceess gates, Taylors Creek, existing roads, and 
natural and man-made drainage features, are suitable for restricting human activity. 

Justification of Selection 

Alternative I has been selected because it will provide effective protection of human health at a relatively 
low cost. Although the installation of fencing would provide an additional degree of protection, 
Alternative 2 is not considered cost effective. The additional protection that the fence would provide 
against inadvertent access to the site and unauthorized excavation below ground would be minimal and 
would not justify the significantly greater expeuse of implementing Alternative 2. Additionally, suitable 
physical barriers are already present at the subject site to discourage human activity that might result in 
disturbance of the subsurface (e.g., vehicular traffic, hunting). Institutional controls described for 
Alternative I will provide a sufficient level of protection for human health and an adequate degree of 
long-term reliability and effectiveness as well as short·terrh effectiveness. The institutional controls under 
Alternative 1 can be easily and affordably implemented. Justification for selection of this corrective 
action alternative is further detailed in the following evaluations of effectiveness, irnplementability, and 
cost. 

Effectiveness. Warning signs and documented land use restrictions will be highly effective and provide 
long·term reliability with respect to preventing human exposure to physical contact with the buried waste 
within the boundaries of the old, inactive portion of SWMU I. To maintain an acceptable level of long· 
tenn reliability and effectiveness, the BMP will establish land use controls during ownership by DoD. 
Prior to the planning of any construction activities at the FSMR, the BMP must be reviewed. In addition, 
all construction projects will be reviewed for approval by the Base Master Planner and the FSMR 
Directorate of Public Works during the planning stages. These land use controls will remain in effect after 
transfer of DoD ownership by restrictions imposed through deed recordation. 

Existing natural and man-made barriers will provide long-term reliability and effectiveness in preventing 
r· unauthurized aceess. The existing access gates at landfill access points are closed and locked during 
' nonoperational hours. Since the installation of the gate at Wilson Avenue, the FSMR has observed a 
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marked decrease in activity (i.e., vehicular traffic) at this site. Taylors Creek provides a natllral barrier 
along the northern boundary of the site (see Figure 4-l). 

Additionally, the proposed well abandonment and groundwater use restrictions will provide an effective 
method for preventing the use of groundwater as drinking water or for irrigation at the site. The surficial 
aquifer is not an adequate source of drinking water at the FSMR and is not used. The BMP will be 
modified to officially restrict use, further avoiding use ofthe surficial groundwater at the site. 

An annual O&M program will be administered to replace or repair warning signs, which may deteriorate 
over time (see Appendix A). Implementation of the O&M Plan will ensure the effectiveness of this 
program. The annual O&M Plan will be administered in conjunction with the permitted/active Post South 
Central Landfill detection monitoring program. The O&M program for this CAP wHI involve inspection 
as well as potentially replacing or repairing warning signs. 

Providing institutional controls over the short term will be a very effective means of minimizing or 
eliminating human exposure to buried waste within the boundaries of SWMU I. Posting of warning signs 
together with existing access restrictions will be most effective over the short term. There is no current 
risk, and the site is not being used, so access is already limited. 

lmplementabUJty. Very few factors limit implementability of the institutional controls under evaluation. 
On-site personnel or contractors can readily perform posting of signs. Suitable barriers already exist that 
restrict unauthorized access to the site. O&M inspections require few resources with respect to inspection 
personnel and materials for repair. The annual O&M Plan will be administered in conjunction with the 
permitted/active Post SOuth Central Landfill detection monitoring program. Establishment of an adequate 
combination of land use management tools will require additional time and effort for development, ·--.., 
preparation, and processing of necessary paperwork. However, the time and resources are available to 
administer and acquire necessary land use controls; the property is not expected to be sold or leased in the 
near future. Administrative provisions already exist to facilitate incorporation ofland use controls into the 
BMP and to facilitate deed recordation. 

Cost. The estimated total life-cycle cost of installation of warning signs, well abandonment, 
administrative activities associated with acquisition of legal controls, O&M activities, and management 
and oversight is $44,843. Alternative 2, which would provide the same land use controls as Alternative 1 
but would also include installation of fencing, was significantly more expensive ($126,679) than the 
selected alternative. 

S.l CONCEPTUAL DESIGN 

During the period of ownership by DoD, institutional controls will be recorded to ensure implementation 
in the BMP. Notification of transfer will be made to regulatory authorities upon transfer of property. Land 
use restrictions and institutional control requirements that are expected to be enforced subsequent to 
property transfer include the following: deed recordation; the purchase agreement or lease; zoning 
controls; applicable state land use control management systems in effect at the time the property is 
transferred; community, transferee, or governmental notice (if needed); and self-certification (if feasible). 
To reduce potential exposure to human health hazards associated with the old, inactive portion of 
SWMU 1, warning signs stating restrictions on human activity within SWMU 1 will be posted around the 
boundary of the SWMU (see Figure 4-1). The existing access gales on the eastern side of the subject site 
will be maintained to further restrict human activity. Other natural and man-made barriers (Taylors Creek, ·"\ 
drainage features) already exist at the subject site. 
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All activities that would involve disturbance of the subsurface will be minimized in accordance with all 
land use control mechanisms. Activities that will be prohibited include military training exercises, 
hunting, recreational activities, and construction of residential facilities. However, the following 
activities, conducted in a manner that would minimize disturbance of the subsurface, will be permitted: 

• resurfacing of the landfill access road; 

• clearing/cleaning up any drainage ditches in the area of the old landfill; 

• timber harvesting; 

• perfonnance of fish and wildlife studies; 

• provision and maintenance of feed lots for deer; 

• maintenance/rehabilitation of existing facilities and/or utilities; 

• construction of facilities and/or utilities to support the operation and/or maintenance of the permitted 
landfills and/or recycling center [i.e., picking station, soil treatment facility, etc. (see Figure 2-4)]; 
and 

• construction of other facilities and/or 11tilities to support the mission of FSMR, as required, designed 
to eliminate or minimize impact to the subsurface soils in this area. 

Any construction of facilities and/or utilities will ensure that design practices eliminate or minimize the 
impact to subsurface soils. Construction of residential facilities will be expressly prohibited. No 
construction of nonresidential facilities will be permitted without the appropriate level of protection of 
health and safety. Soil sampling and analysis will be performed to determine the presence and extent of 
any contamination at the site of construction to facilitate a determination of the appropriate level of 
protection. Soil sampling analytical results may need to be provided to GEPD prior to construction, as 
determined by the Fort Stewart Directorate of Public Works. Appropriate waste disposal practices will be 
implemented, as required, for all hazardous and solid waste generated during construction. Prior to 
construction, surveys, studies, analyses, investigations, or plans will be prepared and reviewed, if 
required. 

Establishment of Jnst/JutJonal Controls 

Prior to posting of warning signs at the SWMU, land use and "zoning-like" requirements for the subject 
site will be incorporated into the BMP, which will include all restrictions and provisions documented in 
Appendix B of this report. The BMP will include a description of institutional controls as provided in this 
CAP. The appropriate implementing document(s) will include land use prohibitions and restrictions, 
including those related to activities that disturb the subsurface and to construction of new b11ildings. The 
appropriate implementing docwnent(s) will also P,I'Ovide allowances for those activities that do not impact 
the subsurface, as described above in Sections 4.2.2 and 5.2. Reference to documents relevant to tbe 
corrective actions perfonned at this SWMU will also be incl11ded in the BMP. 

Deed recordation and the purchase agreement or lease agreement upon property transfer will also 
incorporate land use controls. Deed recordation provisions and requirements are described in Appendix B. 
The deed recordation will, in perpetuity, notifY any potential purchaser of the property !hat the old, 
inactive portion of the SWMU I source unit has been used to manage hazardous materials. The purchase 
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agreement(s) and deed recordation or lease agreements will reference this CAP and other environmental . .-...,, 
documents that contain the rationale for the restrictions. As required by the DoD policy "Responsibility 
for Additional Environmental Cleanup after Transfer of Properly," the property disposal agent will ensure 
that the transfer documents for real property reflect the land use controls. The legal office of the 
U.S. Army Corps of Engineers and its telephone number will be included as a point of contact in the 
purchase agreement and deed in case a problem arises with a use control, additional contamination is 
found, or the transferee wishes to revise or tenninate a land use control. All applicable and appropriate 
state land use control management systems in effect at the time of transfer will also be implemented. 
Additional land use control mechanisms related to property transfer (notices, media use restrictions, self· 
certification) will be evaluated and implemented as necessary and appropriate. 

A survey plat has been prepared (Appendix C) by a professional land surveyor certified in the state of 
Georgia. The plat will be included in the BMP. The survey plat indicates the location and dimensio!lll of 
the old, inactive portion of the SWMU I source unit with respect to permanently surveyed benchmarks. 
The plat contains a prominently displayed note that states Fort Stewart's obligation to restrict disturbance 
ofthe old, inactive portion of the SWMU I source unit in accordance with this CAP. 

Permanent warning signs will be posted at 200-foot intervals surrounding the perimeter of SWMU 1, as 
shown in Figure 4-1. These signs will be worded as follows: 

FORMER LANDFILL 
NO TRESPASSING 

CON'l'ACT DPW 
REGARDING USE RESTRICTIONS 

767-2010 

Warning signs presently exist on the access gate at Wilson Avenue, and additional warning signs will be 
posted on each side of the access road at the western entrance to the site, as shown in Figure 4-1. These 
two signs will be posted SO feet to 75 feet inside the gate and will be worded as follows: 

YOU ARE ENTERING A FORMER LANDFILL ARBA 
NO TRESPASSING 

CON'l'ACT DPW 
REGARDING USE RESTRICTIONS 

767-2010 

Each sign will have the dimensions of 24 inches by 24 inches. Warning signs will be metal plates with 
reflective painting and weather-resistant construction. The signs will have a brown background and white 
lettering. 

Signs will be permanently bolted to galvanized steel posts that are cemented in the ground. The 
positioning of each sign will provide maximum visibility from all positions oul~ide the SWMU 
boundaries. All signs will be permanently labeled (for identification purposes) on the back with a 
numerical identification number as shown on Figure 4-1. 

The warning signs will be inspected annually at the old, inactive portion of the Post South Central 
Landfill in accordance with the O&M Plan. Damaged signs and/or signposts will be repaired or replaced 
as needed. Repair or replacement of signs will occur within I month after inspection. Should damage be 
observed between inspections, repair or replacement will occur within I month following observation. 
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5.3 COST ESTIMATE 

A detailed cost estimate is provided in Appendix D for implementation of institutional controls at the old, 
inactive portion of the Post South Central Landfill. The life-cycle cost estimate for the selected 
institutional controls alternative is $44,843, which includes $25,591 for capital costs and $19,252 for 
O&M. 

Capital costs include materials and labor associated with mounting 24-inch by 24-inch aluminum signage 
bolted onto 8-foot galvanized steel posts. The quantity of signs was based on measured boundary lineage 
of the site (one sign per every 200 feet and four signs on each side of the entrance). The cost estimate 
provides for 2-foot-deep, power-augured postholes with the posts set in cement. Additional capital costs 
are also required for well abandonment, which includes the cost for mobilization!dernobilizafion, labor 
and materials, and managerial oversight. Costs that would be associated with the deed recordation are also 
included. 

O&M costs include the prices of annual inspections and sign and post repair/replacement every 5 years 
for 30 years. The costs for sign and post repair/replacement every 5 years was assumed to be equivalent to 
25 percent of the amount of iniiial installation. · 

5.4 IMPLEMENTATION SCHEDULE 

Implementation of the corrective action will begin once approval of this CAP is received from GEPD. 
The schedule, presented in Table 5-1, has been established for implementation of institutional controls at 
!Ius site. 

Table 5-1, Conective Action Implementation Schedule 

Time (rom GEPD Approval of 
Task CAPfdays) 

PrO<:Ure siJ!Illl and materials 90 
Record institutional controls in BMP and any other approved implementing 120 
document 
Perfonn well abandonment 120 
Post siJms 120 
Perfonn inspections• 

[ (Implement O&M Pllll])_ 
Annlllllly 

Repair/replace signagc As needed 
Notify GEPD of transfer Prior to property transfer 
Establish appropriate legal land use controls for property transfer (deed Prior to property transfer 
recordation, lease or purchase agreements, etc.) .. "The annual O&M prognJm W>ll be adm>n!Stered m tOJ1)Unct1on wltlllhe penntltedlact!Ve Post South Central Landllll 
detection monitoring progrn.m. 
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Georgia Departmer. 
,S: 'J.7 JJO V Vi Of 

.)f Natural Resources W 
205 Butler Street, S.E., Suite 1162, Atlanta, Georgia 30334 

Lonlce c. Barrett, Commissioner 
Environmental Protec1/on Olvlsfon 

Harold F. Aehals, Dlroclor 
404/656·2833 

Ovidio E. Perez, Colonel, U.S. Army 
Director, Public Works 
ATIN: AFZP·DEV (Melanie Little) 
Department of the Army 

July 27, 1999 

CERTmiED MAIL 
RETURN RECEIPT REQUESTED 

Headquarters, 3D Infantry Division (Mechanized) and Fort Stewart 
1557 Frank Cochran Drive 
Fort Stewart, GA 31314-4928 

RE: Phase U RCRA Facility Investigation (RFI) Report for the Post Soulh Central Landfill [Solid Waste 
Management Unit (SWMU) I] dated March 1999; Fort Stewart; EPA ID No. GA9 210 020 872. 

Dear Colonel Perez: 

The Hazardous Waste Management Branch of the Georgia Environmental Protection Division (GA EPD) is in receipt 
of Fort Stewart correspondence (Perez to Khaleghi) dated July 13, 1999 which contained Replacement Pages 9-10 and 
9-11 (i.e., modified Tables 9-3 and 9-4) to be inserted into our four (4) copie.~ of the above-referenced document. Based 
upon our review of the submittal,_ GA EPD has determined that: 

1. Fort Stewart has sufficiently responded to our comment in correspondence (Khaleghi to Perez) dated 
June22, 1999; 

2. The Phase II RFIReport for SWMU I dated March 1999, as amended by Replacement Pages 9-10 
and 9-11 (i.e., modified Tables 9-3 and 9-4), is complete; and 

3. Corrective action is required at SWMU 1 pursua,rit to 40 CFR §264.10l(a), as referenced by the Rules 
of Georgia Department of Natural Resources Environmental Protection Division Chapter 391-3-11 
Section .10. 

In accordance with Conditions IV.E.l and IV.E.2 in your Hazardous Waste Facility Permit #HW-045(S&T), Fort 
Stewart rrmst submit a Corrective Action Plan for SWMU I to GA EPD within one hundred and twei1ty (120) days from 
receipt of this correspond<;nce. Should you have any questions concerning this letter, please contact Brent Rabon or 
Madeleine Kellam of my staff at ( 404)656-2833. 

c: Mr. Larry Rogers, GA EPD-Southeast Regional Office 
Fil~.: Fort Stewart(R) · 
R:\6RfiJ{fR\STF-WART\S\\?.iUl\RFIREPT2.Af'P 

Sincerely, 

Bruce Khaleghi, Unit Coordinator 
Hazardous Waste Management Branch 

bf! 
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10.0 CONCLUSIONS AND RECOMMENDATIONS 

10.1 SUMMARY OF FINDINGS 

The RFI presented in this report was conducted to collect additional analytical data for 
determining the nature and extent of contamination in environmental media and their potential 
adverse effects to human health and the environment in the vicinity of the South Central Landfill. 
The data were derived from a series of screening and primary samples collected from surface and 
subsurface soil, sediment, surface water, and groundwater in the study area. The samples 
collected were analyzed for a number of COPCs, including VOCs, SVOCs, pesticides/PCBs, 
RCRA metals, and Radium 226/228. 

The following section summari7.es the significant findings of the Phase II RFI sampling and 
analysis. 

Soil. Low levels of organic constituents (VOCs, SVOCs, and pesticides) and metals are present 
in soil; however no clear distribution or trends of constituents are evident. 

• Isolated, low concentrations of acetone, methylene chloride, toluene, 1,2,4-trichlorobenzene 
were detected in surface soil above reference background criteria. 

• 4,4'-DDD; 4,4'-DDE; and 4,4'-DDT were detected in two surface soil samples, SC-M13 and 
SC-Ml8. 

• Selenium was detected in surface soil above FSMR reference background in a single soil 
sample. Selenium concentrations in surface soil were not ·above FSMR reference 
background concentrations for subsurface soil. 

• Isolated, low concentrations of 1,2,4-trichlorobenzene, pyrene, heptachlor, 2-butanone, 
acetone, methylene chloride, styrene, and toluene were detected in subsurface soil above 
reference background criteria. 

Groundwater. The groundwater flow at the site is essentially directed to the north toward Mill 
and Taylors creeks, with a slight groundwater divide near the southern part of SWMU I at the 
old, inactive landfill. Flow at the southern boundary may be directed to the southwest toward 
Mill Creek. Low levels of VOCs, SVOCs, metals, and Radium 226/228 are present in the 
surficial aquifer; however, no clear distribution or trends of contaminants are evident. 

• Trichloroethene was detected in a single groundwater sample (direct-push location GP-7) 
above its MCL. Bis(2-ethylhexyl)phthalate was detected in groundwater above its MCL at 
two locations (NMW-2A and SC-M9) at concentrations of 7.8 J.tg/L and 61.4 J.tg/L, 
respectively. 

• Metals were detected in groundwater, with only one sample detected above MCLs. Lead 
was detected at 18,4 J.lg/L at monitoring well SC-M17 (M:CL 15 J.tg/L). However, the 
filtered lead concentration at SC-Ml7 was nondetect, indicating the lead may be associated 
'vith colloid particulates in the groundwater. Barium, cadmium, chromium, iron, and lead 
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were detected above FSMR reference background concentrations. Iron concentrations were 
consistent with iron data collected under compliance monitoring. 

• Low levels of Radium 226/228 were detected in the groundwater. Radium 226/228 were 
detected above the MCLin two groundwater samples at SC-M5 and SC-Ml9. 

• The groundwater field sampling data do not indicate that leachate is impacting the 
groundwater. 

Surface Water and Sediment. Low levels of organics, metals, and Radium 228 were detected in 
sediment and surface water. 

• No metals were detected in surface water above the site-specific background criteria. 

• Diethyl phthalate and pyrene were detected in surface water one of three samples above site
specific background criteria. 

• Radium 228 was detected in three of three surface water samples above the site-specific 
background criterion. 

• Chromium, lead, mercury, and Radium 228 were detected in sediment above site-specific 
background criteria. 

• Two VOCs (acetone and 2-butanone) and one SVOC (1,2,4-trichlorobenzene) were detected 
in sediment samples above site-specific background criteria (nondetect), respectively. 

10.2 CONCLUSIONS 

Several assessments were conducted to determine the significance of the contaminant 
concentrations found at the South Central Landfill with respect to their impact on human health 
and the environment. The assessments included: 

• A contaminant fate and transport analysis (Chapter 6.0), which provided an assessment of 
the potential migration pathways and transport mechanisms affecting the chemical 
compounds found at the site. 

• An HHPRE (Chapter 7 .0), which employed a Step I risk screening to develop human health 
COPCs that were evaluated during the baseline risk assessment. 

• An EPRE (Chapter 8.0) for terrestrial and aquatic receptors in the study area. 

The following summarizes the conclusions regarding contaminant fate and transport: 

• Selenium exceeded its reference background criteria in surface soil; however, it did not 
exceed its GSSL based on leaching to groundwater. Therefore, selenium is not considered a 
contaminant migration COPC. 
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• In the groundwater, none of the metals, except lead, exceeded its MCL; however, this 
elevated value may be due to colloid particulates in the groundwater. Radium 223 also 
exceeded its MCL. Off-site migration of lead and Radium 223 will be limited because of 
their high retardation factors. 

• Organics in the site soil that exceeded EPA GSSLs and are, therefore, of concern for 
leaching from soil to groundwater, include acetone and methylene chloride. The 
concentration of acetone in surface soil is particularly high ( 44,100 Jlg/kg), which is above 
its GSSL of 300 Jlg/kg. The 44,100 Jlg/kg was the only detection (out of six) of acetone that 
exceeds its GSSL. All of the detected methylene chloride concentrations (5 of II surface 
and I of 9 subsurface soil samples) exceeded its GSSL. Solubility of acetone is very high, 
and retardation in groundwater is low and has the potential to migrate off-site. 
Concentration of acetone in groundwater is above its RBC. Methylene chloride was not 
detected in groundwater. Two of the soil sampling locations (SC-MWI5 and SC-MWI6) 
were located outside the area impacted by landfill operations. Therefore, soil 
concentrations of acetone and methylene chloride at these locations were outside the 
influence of potential contaminants from SWMU I. Methylene chloride was the only 
contaminant migration COPC in soil around the old, inactive portion of the landfill. 

• Bis(2-ethylhexyl)phthalate and trichloroethene exceeded their respective MCLs in one of 
51 groundwater samples, but were not screened as contaminant migration COPCs in soils 
because they were not detected in surface or subsurface soils. Maximum groundwater 
concentrations ofbis(2-ethylhexyl)phthalate and trichloroethene were detected at 61.4 Jlg/L 
(MCL 6 Jlg/L) and 5.4 Jlg/L (MCL 5 Jlg/L), respectively. These two concentrations above 
MCLs represent only a single detection out of 51 groundwater samples (23 direct-push, 
2 vertical profiles, and 22 groundwater monitoring wells). Bis(2-ethylhexyl)phthalate and 
trichloroethene were detected in the groundwater only and not in soil, indicating that these 
contaminants may have leached in the past or are potentially leaching directly from a very 
confined or small point source. Off-site migration of these organic contaminants will be 
limited due to retardation and degradation through various processes as well as the slow 
movement of groundwater (J 2.8 feet/year). At the velocity of 12.8 fee1fyear, it is expected to 
take 94 years for the site groundwater at the northern boundary of the old, inactive landfill, 
near SC-MJ2 to reach Taylors Creek (approximately 1,200 feet). In reality, contaminants 
will move slower than groundwater due to retardation, and the organic contaminants will 
gradually decay in nature. 

• The contaminant fate and transport analysis concluded that methylene chloride may present 
a risk to human health as a result of leaching into groundwater. Therefore, a baseline risk 
assessment was performed to quantify the potential risk associated with this constituent and 
to determine if it presents a potential risk to human health. 

The following summarizes the conclusions of the HHPRE. 

• Based on the results of the screening and the weight-of-evidence analysis, potential human 
health COPCs have been identified for surface soil and groundwater. There are no human 
health COPCs for subsurface soil, surface water, or sediment. 

• The initial human health COPCs for groundwater were identified because they present a 
potential. threat to human health as a result of using groundwater as a source of drinking 



water. The initial human health COPCs for groundwater are iron; lead; chromium; 
Radium 226; Radium 228; acetone; benzene; bis(2-ethylhexyl)phthalate; 1,2-cis
dichloroethene; and trichloroethene. Iron, Radium 226, and Radium 228 are not hazardous 
constituents as defined by Section I.E of FSMR's Hazardous Waste Facility Permit 
#HW-045(S&T) and are not subject to the corrective action requirements under the terms 
and conditions of the permit or under the Georgia Hazardous Waste Management Act, 
O.C.G.A ~12-8-60, et seq., as amended, and the Rules for Hazardous Waste Management, 
Chapter 391-3-11, promulgated pursuant thereto, as amended. Therefore, iron, Radium 226, 
and Radium 228 are eliminated as human health COPCs in groundwater at SWMU 1. 

• The HHPRE identified human health COPCs for groundwater. Therefore, a baseline risk 
assessment was performed to quantify the potential risk associated with these constituents 
and to determine if they present a potential risk to human health. 

The following summarizes the conclusions of the EPRE. 

• Selenium and the pesticide DDT and its metabolites were detected in surface soil at the 
South Central Landfill at concentrations that exceeded both reference background criteria 
and that resulted in exposures that exceed the TRVs for terrestrial receptors. Selenium was 
detected in only one of nine surface soil samples at SWMU 1 at only slightly above its 
reference background concentration (0.69 mglkg versus 0.41 mglkg, respectively). Selenium 
was not detected in the other eight surface soil samples. Therefore, selenium is not 
considered an ecological COPC in surface soil at SWMU 1. DDT and its metabolites in 
surface soil at SWMU I are ecological COPCs for birds with small home ranges ingesting 
soil-dwelling invertebrates. DDT and its metabolites are likely to be present in surface soil 
in most areas of Georgia and the southeast due to past widespread use as an insecticide. 
Assuming the effects of DDT, DDE, and DDD are additive, the combined exposure at each 
of the two sampling locations do not exceed the LOAEL dose. The fact that maximum 
estimated doses lie between the NOAEL and LOAEL suggests that the pesticides and its 
metabolites are not ecological COPCs in surface soil at SWMU I. 

• Barium, iron, lead, bis(2-ethylhcxyl)phthalate, and xylenes (total) are present in 
groundwater at the South Central Landfill at concentrations that exceed EPA Region IV 
ESVs for surface water. Bis(2-ethylhexyl)phthalate was detected in groundwater at 
concentrations above background criteria and that result in estimated exposures exceeding 
TR V s for terrestrial ecological receptors that ingest fish and other aquatic biota. The 
ecological COPCs in groundwater are barium, iron, lead, bis(2-ethylhexyl)phthalate, and 
xylenes for aquatic biota and bis(2-ethylhexyl)phthalate for birds ingesting fish exposed to 
groundwater emerging as surface water. The concentration of these constituents in 
numerous monitoring wells and direct-push groundwater samples exceed background 
criteria and risk-based screening or reference values. However, none of these constituents is 
an ecological COPC in surface water and sediment at SWMU 1. This suggests that dilution, 
degradation, adsorption, or other processes are operating to reduce the low concentrations in 
groundwater discharging to Taylors and Mill creeks or that groundwater at SWMU I has not 
yet migrated to the creeks. Groundwater flow rates indicate that it· takes approximately 
94 years for groundwater to reach Mill and Taylors creeks. Therefore, groundwater 
constituents are not ecological COPCs at the present time because they have not been 
indicated as ecological COPCs in surfuce water and sediment. The groundwater constituents 
are not likely to be ecological COPCs in the future because of their low concentrations and 



associated small hazard quotients and the continued natural attenuation processes occurring 
in the subsurface soil (i.e., dilution, degradation, absorption, etc.). 

The following summarizes the conclusions ofthe BHHRA. 

• The human health COPCs identified in groundwater include acetone, benzene, bis(2-
ethylhexyl)phthalate, I ,2-cis-dichloroethene, trichloroethene, chromium, and lead, 
Methylene chloride was identified as a contaminant migration COPC based on its potential 
to leach into groundwater, resulting in potential exposure of receptors. 

• Constituents in groundwater do not present a significant risk to off-site receptors because 
the groundwater concentrations of the COPCs at the point of exposure are negligible. 

• Constituents present in groundwater at SWMU I do not present· a significant 
noncarcinogenic risk to human health. The quantitative estimates of noncarcinogenic risks 
were below their target values for both on-site occupational and residential receptor 
populations. The carcinogenic risks for the occupational receptor population was below the 
target risk value of !E-6; however, the carcinogenic risk for the on-site residential receptor 
exceeded the target value with an lLCR of 8.9E-6. This value includes an lLCR of 3.4E-6 
resulting from exposure to methylene chloride that may leach into groundwater. The other 
risk drivers are benzene (lLCR ~ 2.5E-6) and bis(2-ethylhexyl)phthalate (lLCR = 2.1E-6). 

• The remedial levels for benzene and bis(2-ethylhexyl)phthalate were based on the MCLs 
(5 l!g/L and 6 J.!g/L, respectively) for these constituents. The MCL for benzene (5 J.lg/L) 
was greater than the maximum detected value of 2.5 J.lg/L. Therefore, corrective action is 
not required to address the presence of benzene in groundwater. Bis(2-ethylhexyl)phthalate 
exceeded its remedial level (MCL) at two locations (SC-M9 and NMW-2A) located around 
the active portion of the landfill. The remedial soil level for methylene chloride was 
determined to be 3:3 mglkg and to represent a concentration of the constituent in soil that is 
not likely to leach into groundwater resulting in groundwater concentrations that exceed the 
MCL for methylene chloride (5 J.lg/L). 

10.3 RISK MANAGEMENT AND SITE RECOMMENDATIONS 

The results of the RFI and the conclusions reached through analysis of data and conduct of the 
assessments referenced above indicate that the following future additional actions are warranted 
at the South Central Landfill site. Recommendations for further action are as follows: 

• An ERA is not warranted because the EPRE at the South Central .Landfill indicated there is 
no present ecological risk and the site is unlik~ly to pose an ecological risk in the future. 

• The results of the BHHRA on groundwater indicate that bis(2-ethylhexyl)phthalate exceeds 
its remedial level (MCL) in two groundwater monitoring wells (NMW-2A and SCM9) 
around the active portion of the landfill. In addition, methylene chloride present in soils at 
three locations around the old, inactive landfill (SC-Mll, SC-Ml2, and SC-Ml4) may leach 
into groundwater, resulting in groundwater concentrations that exceed the MCL, 
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• Results of the SESOIL modeling have shown that three of the detected concentrations of 
methylene chloride in soils from the old, inactive landfill (SC-Mll, SC-Ml2, and SC-Ml4), 
exceeded the soil remedial levels for protection of groundwater. Therefore, the methylene 
chloride at these locations may leach into groundwater at concentrations that present a 
carcinogenic risk above the target risk (> JOE-6) to an on-site resident using the surficial 
groundwater as a source of drinking water. However, the potential of this type of exposure 
taking place is very small. The exposure scenario assumes that in the future a residence will 
be built on-site and that the household drinking water supply comes directly from the 
surficial aquifer. Current planning, which goes through the year 2020, does not include the 
construction of any facilities on the inactive portion of the landfill. Given that methylene 
chloride degrades rapidly in groundwater (half-life in groundwater equals 112 days), the 
methylene chloride leaching into groundwater would completely degrade before any 
structure would be built on the site. It should be noted that methylene chloride was not 
detected in any of the groundwater samples associated with the old, inactive landfill, 
including those located in the area of the methylene chloride soil contamination (SC-MWll, 
SC-Ml2, or SC-Wl4). Therefore, potential exposure of a residential receptor to methylene 
chloride is not a likely scenario, Given the unlikely possibility of exposure of an on-site 
resident to methylene chloride in the surficial groundwater, Fort Stewart respectively 
requests that the old, inactive portion of SWMU 1 be assigned a "No Further Action 
Required" status for investigative purposes. 

• At the active portion ofSWMU 1, which is operated under Permit No. 089-0IOD (SL) and 
089-020D (L), the few constituents detected above MCLs [i.e., bis(2-ethylhexyl)phthalate at 
SC-M9 and NMW-2A] will continue to be monitored through the GMP, approved by the 
GEPD Land Protection Division, and corrective action to reduce the identified 
concentrations of bis(2-ethylhexyl)phthalate in these two wells is not required. The GMP 
will allow continued evaluation of potential contaminant migration of the groundwater and 
surface water and will identify if any contaminant levels become elevated and/or any trends 
develop in contaminant distribution across the active portion ofthe landfill. In addition, the 
present operational and design procedures are structured to prevent off-site migration of 
contaminants from the active landfills. Thus, it is recommended that the active portion of 
SWMU 1 continue to be monitored in association with the approved GMP. All analytical 
data will continue to be submitted to the GEPD Land Protection Division. 

• Based on the infoi:mation in this report, Fort Stewart recommends that a CAP proposing 
institutional controls (deed restrictions, land use restrictions, etc.) be prepared for tbe old, 
inactive portion of the landfill. FSMR recommends that the monitoring wells (SC-M!! 
through SC-Ml9) around the old, inactive portion of the landfill be abandoned by grouting 
the wells to the surface and removing the surface completion. The monitoring wells around 
the old, inactive portion of the landfill will be abandoned upon approval of the CAP by 
GEPD. It is anticipated that the CAP will be submitted to GEPD in the first fiscal quarter 
(October through December) 2000, 
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DEPARTMENT OF THE ARMY 
HEADQUARTERS, 3D INFANTRY DIVISION (MECHANIZED) AND FORT STEWART 

DIRECTORATE OF PUBLIC WORKS 

REPLY TO 
ATIENTION OF 

1557 FRANK COCHRAN DRIVE 
FORT STEWART, GEORGIA 31314-4928 

March 31, 1999 

Directorate of Public Works 

Georgia Department of Natural Resources 
Environmental Protection Division 
Attention: Mr. Bruce Khaleghi 
205 Butler Street, Southeast 
Suite 1154 
Atlanta, Georgia 30334 

Dear Mr. Khaleghi: 

CERTIFIED MAIL 

Fort Stewart is pleased to receive the Georgia Environmental 
Protection Division's (GA EPD) correspondence dated January 14, 
1999, in reference to the Final Phase II RCRA Facility 
Investigation (RFI) Report for the Post South Central Landfill 
[Solid Waste Management Unit (SWMU 1)], dated September 1998; 
Fort Stewart; EPA ID No. GA9 210 020 872. 

In response to the comments received from GA EPD, Fort 
Stewart has enclosed four copies of the Revised Final RCRA 
Facility Investigation (RFI) Report for the Post South Central 
Landfill [Solid Waste Management Unit (SWMU 1)], dated March 
1999. Fort Stewart agrees to comply with your comments listed 
in the referenced correspondence. A formal response to comments 
table is provided as an enclosure, located within the front 
pocket of each Revised Final Phase II RFI Report. 

In accordance with the Federal Code of Regulations, Section 
270.11(d), the following certification is provided by the 
Installation: 

I certify under penalty of law that this document and 
all attachments were prepared under my direction or 
supervision in accordance with a system designed to 
assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my 
inquiry of the person or persons who manage the 
system, or those persons directly responsible for 
gathering the information, the information is, to the 
best of my knowledge and belief, true, accurate, and 
complete. I am aware that there are sic;rnificant 
penalties for submitting false informat~on, including 
the possibility of fine and imprisonment for knowing 
violations. 
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Please contact Ms. Melanie Little or Ms. Tressa Rutland, 
Directorate of Public Works Environmental Branch, at (405) 364-
8461 or (912) 767-7919, respectively, should questions arise 
regarding the response to comments and/or the Revised Final 
Phase II RFI Report. 

Enclosures 

Sincerely, 

d,~ ~. 4 t>.:r/.:u/'19 r Ovidio E. Per€0: 
Colonel, U.S. Army 
Director, Public Works 



Georgia Departmen : Natural Resources 

Ovidio E. Perez, Colonel, U.S. Army 
Director, Public Works . 
A TIN: AFZP-DEV (Melanie Little) 
Department of the Army 

205 Butler Street, S.E., S 

. ./ 

January 14, 1999 

1162, Atlanta, Georgia 30334 
Lonlce C. Barrell, Commissioner 
Environment~! Protection Division 

/ Harold F. Rehels, Dlreclor 
/ 404/656·2833 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Headquarters, 3D Infantry Division (Mechanized) and Fort Stewart 
1557 Frank Cochran Drive 
Fort Stewart, GA 31314-4928 

RE: Phase II RCRA Facility Investigation (RFI) Repmt for the Post South Central Landfill [Solid 
Waste Management Unit (SWMU) I] dated September .1998; Fort Stewa1t; EPA lD No. GA9 
210 020 872. 

Dear Colonel Perez: 

The Hazardous Waste Management Branch of the Georgia Environmental Protection Division has 
reviewed the above-referenced document and generated the following comments. . . 

General Comments 

1. GA EPD concurs with the Fort Stewart recommendations in the Executive Smrunary (page xv) 
and Section 9.3 (page 9-5) to continue monitoring the active pmtion of the Post South Central 
Landfill (SWMU 1) in accordance with the Groundwater Monitoring Plan approved by the 
Land Protection Branch of the Georgia Environmental Protection Division. The active landfill 
is operated pursuant to the requirements of Permit No. 089-0IOD(SL) & 089-020D(L) and the 
Georgia Comprehensive Solid Waste Management Act, O,C.G.A. §12-8-20, et seq, as 
amended; and the Rules for Solid Waste Management, Chapter 391-3-4, promulgated 
pursuant thereto, as amended. 

·In addition, the Hazardous Waste Management Branch of the Georgia Environmental 
Protection Division (GA EPD) tentatively agrees with implidt Fort Stewart recommendation 
that No Further Action is required for the active portion of the Post South Central Landfill 
(SWMU I) as identified in Figure 2.4 of the above-referenced report; however, a final 
decision by GA EPD will be made pending the outcome of a pubiic comment period which 
will occur when the Corrective Action Module of your Hazardous Waste Facility Permit 
#HW-045(S&T) is modified. 
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2. With respect to the old inactive portion of the Post South Central Landfill (SWMU 1), GA 
EPD will review the results of the Human Health Baseline Risk Assessment to be submitted 
in the revised SWMU I RFI Report (See Specific Comment No. 14 below) in order to 
determine if groundwater monitoring is warranted as part of a Corrective Action Plan (CAP). 
Our current position is that Fort Stewart will be required to submit a SWMU l CAP which 
minimally proposes institutional controls [e.g., signage and deed restrictions (both civil and 
military; See Comment No. 3 below)]. Please modify, in a manner consistent with this 
Comment, the recommendations regarding the old, inactive portion of SWMU 1 which are 
contained in the Executive Summary (page xv) and Section 9.3 (page 9-5). 

3. For your information and in anticipation of creating a CAP for SWMU 1, please note that 
GA EPD regards military deed restrictions to include incorporation of land use restrictions 
for the old, inaction portion of the SWMU l source unit into the Fort Stewart Base 
Management Plan and civil deed restrictions to include the following. 

a. Fort Stewart must submit to the local zoning authority, or the authority with 
jurisdiction over local land use, a survey plat indicating the location and dimensions 
of the old, inactive portion of the SWMU 1 source unit with respect to pen:rianently 
surveyed benchmarks. This plat must be prepared by a professional land surveyor 
certified in the State of Georgia. The plat, filed with the local zoning authority or the 
authority with jurisdiction over local land use, must contain a note, prominently 
displayed, which states Fort Stewart's obligation to restrict disturbance of the old, 
inactive portion of the SWMU I source unit in accordance with a Corrective Action 
Plan approved by GA EPD. 

b. Fort Stewart must record, in accordance with Georgia State Jaw, a notation on the 
deed to the facility property--or on some other instrument which is normally 
examined during title search--that will in perpetuity notify any potential purchaser 
of the property that the ·land (i.e., the old, inactive portion of the SWMU 1 source 
unit) has been used to manage hazardous constituents. 

In addition and in the first SWMU 1 CAP Progress Report submitted toGA EPD, Fort 
Stewart will be required to provide documentation that the requirements above have been 
completed, including a copies of the documents in which the notations have been plaeed and 
a copy of the survey plat. 

Specific Comments 

Section 5.0- Qmtaminant Nature and Extent 

4. The Georgia Safe Drinking Water Act Maximum Concentration Limit (MCL) for benzene 

!· 
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is 5 f.lg/L; please modify the value provided in Table 5.5 (pages 5-17 through 5-19). 

5. Table 5-6 (page 5-20) shows a box (indicating a concentration above the MCL) around 1,1-
Dichloroethane (1,1-DCA) concentration detected in groundwater sample from monitoring 
well SC-M7. 1,1-DCA has no MCL. The table should be revised to delete the box. 

6. The correct MCLs for 1,2-Dichloropropane and 1,2-cis-Dichloroethene are 5 and 70 f-lg/L, 
respectively. Please modify Table 5-6 on pages 5-20 and 5-21 appropriately. 

7. In the first bullet of the VOCs subsection on page 5-33, the sentence should be revised to 
delete the reference to monitoring well S~-M 14. 

8. In the second bullet of the SVOCs subsection on page 5-33, the third sentence should be 
revised to state that two groundwater samples contained levels of bis(2-ethylhexy l)phthalate 
above its MCL of 6 Jlg/L: NMW-2A and SC-M9 contained 7.8f-1g/L and 61.4 1-1g/L of the 
hazardous constituent, respectively. 

9. In the first bullet of the RCRA Metals subsection on page 5-34, the first sentence should be 
revised to reflect that the barium concentration of 134 f-lg/L was found in groundwater from 
monitoring well SC-M! 1, rather than SC-ML 

10. In the seventh bullet of the RCRA Metals subsection on page 5-34, the sentence should be 
revised .to state that the mercury concentration of 0.04 f.! giL was found .in groundwater from 
monitoring well SC-Ml2, rather than SC-M14. 

11. In the Radium 226/228 subsection on page 5-34, the units should be modified to read pCi/L 
instead of pCi/g and the monitoring well designation "NWM-2A" should be corrected to read 
"NMW-2A." In addition, the MCL for the .hl!!ll of Radium 226 and 228 is 5 pCi/L (i.e., the 
constituents do not have individual MCLs). Therefore, please (!) add a sentence to this 
subsection which states that monitoring well SC-Ml9, with a combined Radium 226/228 
concentration of 5.78, exceeds it respective MCL and (2) modify the MCLs provided in 
Table 5-6 (pages 5-22 and 5-23) appropriately. 

Section (;i.Q - Contaminant Fate and Tranaport 

12. The Release Mechanisms subsection on page 6-7 states that "Buried materials in the landfill 
have decomposed and leachate from these materials has contaminated both groundwater and 
subsurface soil at low levels typically below MCLs and, in most instances, below reference 
background criteria." Please note (1) that MCLs are not directly comparable to detections 
of hazardous constituents in subsurface soils and (2) that hazardous constituents detected in 
environmental media equal to or less than background concentrations should not be classified 
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as "contaminated." Modlfy the referenced sentence in a manner which is consistent with the 
preceding sentence. 

13. The second paragraph of the Release Mechanisms subsection on page 6-7 contains the 
following incomplete sentence: "Whether it is the contaminant's I<. or controlled." Fort 
Stewart should complete the sentence in the revised SWMU 1 RFI Report. 

SectiQn 7.0- Human Health Preliminary Risk Evaluation 

14. Because Chemicals of Potential Concern (COPCs) were identified in surface soil and 
groundwater in Section 7.0, Fort Stewart must complete a Human Health Baseline Risk 
Assessment in the revised SWMU 1 RFI Report. Please modify the Executive Summary and 
Sections 7.0 & 9.0 appropriately. 

15. Future on and off-site residential scenarios must be evaluated in the baseline risk assessment 
requested by GA BPD in Comment No. 14 above. The future residentiai scenario should give 
readers of the revised SWMU 1 RF1 Report perspective on the possible risks involved with 
residents contacting contaminants in all environmental medias (e.g., groundwater, soils, 

· sediments and sur(ace water). Please specifically note that the proposal, in Section 7.2.3 on 
pages 7-4 & 7-5, to neglect human receptor exposure to groundwater is inconsistent with the 
policy in Georgia that states that all groundwater is considered a potential drinking water 
source1

• Therefore, the future resident (both adult and child receptor) and base worker 
ingestion of groundwater should be included in the revised Iisk assessment. 

16. The oral reference dose (RIDo) for chromium VI has chaifged from 5.0 E-03 mglkg-day to 3.0 
B-03 mg/kg-day; therefore, the Risk-Based Concentration (Rl3C) value for chromium VI in 
tap water has changed from l811g1L to !0.911g/L. Please modify Table 7.4 and Sections 4.4.3, 
4.5 & 9.0 appropriately. 

17. Information on the toxicity of the Constituents of Concern (COCs) needs to be gathered .and 
summarized in a Toxicity Profiles subsection within Section 7.0 (or in a referenced Appendix). 
Information such as the weight of evidence for carcinogens, toxicity endpoints, how the 
numerical toxicity factors were developed, and a list of literature references (e.g., IRIS, 
BEAST, etc.) should be included in the profile for each chemical. 

Section 8.0 -Ecological Preliminary Risk Evaluation 

18. GA EPD (1) has determined that the Ecological Preliminary Risk Evaluation (EPRE) presented 
in Section 8.0 is sufficient and (2) concurs with the Conclusions and Recommendations in 

1 1996. Georgia Environmental Protection Division Guidance for Selecting Media 
Remediation Levels at RCRA Solid Waste Management Units. · 
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Section 9.0 regarding the EPRE. 

Section 9.0 - Conclusions and Recornmendati ons 

19. Fort Stewart has properly integrated detections of iron, Radium 226 and Radium 288 into the 
risk assessments for SWMU I; however, this metal and two radio nuclides are not hazardous 
constituents as defined by Section I.E of your Hazardous Waste Facility Permit #HW-
045(S&T) (Permit) and are not subject to the corrective action requirements under the terms 
and conditions of your Penni! or under the Georgia Hazardous Waste Management Act, 
O.C.G.A § 12-8-60, ~.as amended, and the Rules for Hazardous Waste Management, 
Chapter 391-3-11, promulgated pursuant-thereto, as amended. 

Utilizing the justification provided in the paragraph above, please add text to Section 9.2 
(Conclusions) which states that corrective action is not required for the detections of iron, 
Radium 226 and 228 in groundwater at the old, inactive p01tion of SWMU I. 

The revision for the SWMU I RFI Report, appropriately addressing the comments above, must be 
submitted within forty-five ( 45) days of receipt of this correspondence in the form of revised/new 
pages or a totally revised work plan. Npte that four (4) copies of the revised SWMU l RFI Report 
are required to be submitted to GA EPD. Should Fort Stewart decide to submit revised or new pages, 
please number with appropriate page numbers and the 'date revised, e.g., Page 6 (Revised 01/26/99). 
Should you have any. questions concerning this correspondence, please contact Brent Rabon or 
Madeleine Kellam of my staff at (404)656-2833. 

Sincerely, 

Bruce Khaleghi, Unit Coordinator 
Hazardous Waste Management Branch 

c: Mr. Larry Rogers, GA EPD-Southeast Regional Office 
File: Fort Stewart(R) 
R:IDRENTR\STEWAR1\SWMUIIRFIRBPT,COM 



REPLY TO 
ATTENTION Of 

DEPARTMENT OF THE ARMY 
HEADQUAR',__ ~3D INFANTRY DIVISION (MECHANIZED) AND F<. -'TEWART 

Directorate of Public Works 
1557 Frank Cochran Drive 

Fort Stewart, Ge<>rgia 31314-4928 

SEP 14 1998 

Director, Public Works CERTIFIED MAIL 

Georgia Environmental Protection Division 
Attention: Mr; Bruce Khaleghi 

!"' cllE'v 0 ttl. n fJ; 

205 Butler Street, Southeast 
Suite 1154 
Atlanta, Georgia 30334 

Dear Mr. Khaleghi: 

Fort Stewart is pleased to submit four copies of the Final 
Resource Conservation and Recovery Act Facility Investigation (RFI) 
Reoort for the South Central Landfill {Solid Waste Management Unit 
{SWMU) 1) located at Fort Stewart, Georgia. 

In accordance with the Federal Code of Regulations, Section 
270.11(d), the following certification is provided by· the 
Installation: 

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

Please contact Ms. Melanie Little or Ms. Tressa Rutland, 
Directorate of Public Works Environmental Branch, at {405) .364-8461 
{912) 767-7919, respectively, should questions arise regarding the 
enclosed report. 

Enclosures 

Sincerely, 

M~~t:C1Y 
7/- Colonel, U.S., Army 

Director, Public Works 

or 


