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Georgia Departn ht of Natural Resources 

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

205 Butler Street, S.E., Suite 1162, Atlanta, Georgia 30334 
Lon!ce C. Barrett, Commissioner 

Environmental Protection Division 
Harold F. Rehels, Director 

404/656·2833 

October 2, 200 I 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

·?t)OI o!J~·IJ oc1ot ~.f4tt7 &n'-1 

Headquarters, 3D Infantry Division (Mechanized) and Fort Stewmt 
Directorate of Public Works, Building 1137 
Environmental Branch (ATTN: Melanie Little) 
1550 Frank Cochran Drive 
Fort Stewart, GA 313}4-4927 

RE: Corrective Action Plan for the Inactive BOD Area North of Garrison Area [Solid Waste Management 
Unit (SWMU) 10] dated July 2001; Fort Stewatt; EPA ID No. GA9 210 020 872. 

Dem· Colonel Stanley: 

The Hazardous Waste Management Branch of the Georgia Environmental Protection Division (GA EPD) is in 
receipt of the above-referenced document. Based upon our review, GA EPD (1) has generated no comments 
and (2) tentatively approves the Corrective Action Plan for SWMU 10 dated July 2001. 

Please note that a final decision concerning the Corrective Action Plan for SWMU 10 dated July 200 I 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. 

Bruce Khaleghi, Unit Coordinator 
Hazardous Waste Management Branch 

c: Mr. Larry Rogers, GA EPD-Southeast Regional Office 
File: Fort Stewatt(R) 
R:\BRENTR\STEWAR11SWMUs8THRU12\SWMUlOCAPTENTAPPROVAL 
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DEPARTMENT OF THE ARMY 
HEADL. 'HERS, 3D INFANTRY DIVISION (MECHANIZED; J FORT STEWART 

REPLY TO 
ATIENTION OF 

DIRECTORATE OF PUBLIC WORKS 
1550 FRANK COCHRAN DRIVE 

FORT STEWART, GEORGIA 31314-4927 

Office of the Directorate 

Georgia Environmental Protection Division 
Attention: Mr. Bruce Khaleghi 
205 Butler Street, Southeast 
Suite 1154 
Atlanta, Georgia 30303 

Dear Mr. Khaleghi: 

EXPRESS MAIL 

Fort Stewart is pleased to submit two Copies of the Final 
Corrective Action Plan for the Inactive EOD Area North of Garrison 
Area (SWMU 10) at Fort Ste\vart, Georgia, dated July 2001, EPA ID 
No. GA9 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 
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.)<rwwledge 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, (918) 
296-9490 or (912) 767-2010, respectively, should questions arise 
regarding the enclosed documents. 

Enclosures 

Sincerely, 

Gregory V. S~ey· ;r;/~ {!, ;;;, ' 

Colonel, U.S. Army 
Director, Public Works 
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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 for SWMU I 0 based on the level and type of soil contamination and the fact that the OE 
survey conducted in May 200 I indicated that no UXO or OE-related items were located at the larger 
portion of SWMU I 0. The OE survey also indicated that no UXO was located at the surface of the 
smaller area of SWMU 10; however, the smaller area of SWMU 10 contained OE-related items at the 
surface and unidentified OE-related items in the near subsurface. A cost-effective corrective action was 
selected that would adequately protect human health and safety. The technology evaluation presented in 
Chapter 4.0 compares three different corrective action alternatives for SWMU I 0 based on their 
effectiveness at protecting human health and safety, life-cycle costs, and technical factors. The selected 
alternative and justification for the given selection are presented in Table 5-1. 

Table 5-1. Sele<:ted Alternative Summary Table, SWMU 10 

Site S1h1l1d Alllrutlve s.-rv of Jultfflcatlon 
SWMlllO Alternative 2: Institutional Controls: BMP, Deed High level of protection 

Recordation, Zoning Controls, Maintenance of Existing 
Physical Barriers, Fence Barrier and Fence-mounted 
Warning Signs araund the Smaller Area ofSWMU 10 
onlv, hmlementation of O&M Plan 

5.1 SELECTED CORRECTIVE ACTION 

The selected corrective action alternative for SWMU I 0 involves a multi-layered approach to restricting 
human activity within the boundaries of SWMU I 0 geared to the potential hazards at the individual areas 
making up SWMU I 0. The selected set of institutional controls comprising this alternative will provide a 
combinati(m of land use restrictions and prohibitions and physical barriers. Land use restrictions will be 
documented and/or enforced through deed recordation, the BMP, zoning restrictions, and signage. Six­
foot-high chain-link fencing topped with three strands of barbed wire will be provided as a physical 
barrier to access by humans around the smaller area of SWMU I 0, at which OE-related items at the 
surface may potentially represent a physical safety hazard to FSMR personnel or trespassers. 

Justijicqtion of Selection 

Alternative 2 has been selected because it will provide effective protection of human health and safety. 
Although the posting of warning signs without fencing would be less expensive, the additional degree of 
protection provided by the fencing is necessary around the smaller area of SWMU I 0 to ensure human 
safety. The protection that the fence will provide against inadvertent access to the exploded surface debris 
at the site and unauthorized excavation below the ground surface justifies the moderately greater expense 
of implementing Alternative 2 rather than Alternative I. Institutional controls described for Alternative 2 
will provide a sufficient level of protection for human health and safety and an adequate degree oflong­
terrn reliability and effectiveness as well as short-term effectiveness. The institutional controls under 
Alternative 2 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. 
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EffectiveMSJ, Chain-link, barbed-wire fencing; waming signs; and documented land use restrictions will 
be highly effective and pl-ovide long-term reliability with respect to preventing human exposure to 
contaminants or exploded ordnance debris within the boundaries of the smaller portions of SWMU I 0. 
The use of chain-link, barbed-wire fencing provides a high degree of both short-term and long-term 
reliability for the prevention of site access by humans. To maintain an acceptable level of long-term 
reliability and effectiveness, the BMP will establish land use controls during ownership by DoD. In 
addition, all construction will be prohibited under the BMP. These land use controls will remain in effect 
after transfer from DoD ownership by testrictions imposed through deed recordation. 

An annual O&M program will be administered to replace or repair waming signs and fencing, which may 
deteriorate over time (see Appendix B). 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 
and/or repair of warning signs and fencing. · 

Providing institutional controls over the short term will be a very effective means of minimizing or 
eliminating human exposure to buried exploded ordnance and debris within the boundaries of SWMU 10. 
Posting of warning signs together with existing access restrictions will be most effective over the short 
term. The site is remote and not being used, so access is already limited. 

Implementabllity. Very few factors limit implementability of the institutional controls under evaluation. 
On-site personnel or contractors can readily perform fence installation and posting of signs. 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 because 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 fencing and warning signs, administrative 
activities associated with acquisition of legal controls, O&M activities, and management and oversight is 
$186,839. Although Alternative I is Jess expensive ($155,320), Alternative 2 provides a significantly 
higher level of protection with respect to preventing access by humans to the smaller area that actually 
represents a safety hazard. 

S.2 CONCEPTUAL DESIGNS 

During the period of DoD's ownership, institutional controls will be recorded in the BMP to ensure 
implementation. 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 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 and safety hazards associated with the smaller area ·of 
8WMU I 0, 6-foot-high chain-link fencing topped with three strands of barbed wire will be installed 
around the boundary of the smaller area of the site. Waming.signs stating restrictions on human activity 

/ within SWMU I 0 will be mounted on the fencing (see Figure 4-2). No warning signs will be installed 
around the larger area ofSWMU 10. 

All acth~ties within the boundaries of SWMU I 0 that would involve disturbance of the subsurface will be 
prohibited in accordance with all land use control mechanisms. Activities that will be prohibited include 
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hunting, recreational activities, and construction. However, the following activities, conducted in a 
manner that would minimize disturbance of the subsurface, will be permitted: use for military training 
exercises/training, performance of wildlife studies, and provision and maintenance of feed lots for deer. 

Establishment of Institutional Controls 

Prior to installation of fencing and posting of warning signs around the smaller area of SWMU I 0, land 
use and "zoning-like" requirements for the entire area of SWMU I 0 will be incorporated into the BMP, 
which will include aU restrictions and provisions documented in Appendix C 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 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 SWMU I 0 will also be included 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 C. 
The deed recordation will, in perpetuity, notify any potential purchaser of the property that SWMU I 0 has 
been used as an EOD area. The purchase 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 
Property," the property disposal agent will ensure that the transfer documents for real property reflect the 
land use controls. The legal office of 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. AU 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 by a professional land surveyor certified in the state of Georgia 
(Appendix D). The plat will be included in the BMP. The survey plat indicates the location and 
dimensions of SWMU I 0 with respect to permanently surveyed benchmarks. The plat contains a 
prominently displayed note that states Fort Stewart's obligation to prohibit disturbance of SWMU I 0 in 
accordance with this CAP. · 

A 6-foot-high, industrial chain-link fence constructed of 6-gauge galvanized steel topped with three 
strands of barbed wire will be installed around the perimeter of the smaller portion of SWMU I 0 
(473 linear feet). Fencing will include 2-inch-diameter galvanized posts set a minimum of 2 feet bgs in 
concrete on 10-foot centers. Four-inch-diameter galvanized posts will be installed at each comer and as 
the supports at each swing gate. One 20-foot-wide (total), double-swing gate will be in~talled along one 
side of the fenced area of SWMU 10 (see Figure 4-2). A strip of fluorescent orange reflective tape 
(2 inches' wide) will be placed on the outside surface and along the aboveground length of each 
galvanized post to increase the visibility of the fence to military personnel. Two strips will be placed on 
the 4-inch corner posts. The minimum specifications for the chain-link fencing and gates are presented 
Figure 5-1. 
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Four fence-motmted warning signs will be posted on each side of fencing surrounding the smaller area, as 
shown in Figure 4-2. These signs will be worded as follows: 

CAUTION: 
FORMER EXPLOSIVE ORDNANCE DISPOSAL AREA 

NO TUSPASSING 
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 painting and weather-resistant construction. The signs will have a brown background and white 
lettering. . 

Signs will be permanently mounted to chain-link fencing. All signs will be permanently labeled (for 
identification purposes) on the back with a numerical identification number as shown on Figure 4-2. 

The warning signs and fencing at SWMU 10 will be inspected annually in accordance with the O&M 
Plan. Damaged fencing will be repaired as needed. Damaged signs will also be repaired or replaced as 
needed. Repair or replacement of signs or fencing will occur within l month of inspection. Should 
damage be observed between inspections, repair or replacement will occur within I month of observation. 

5.3 COST ESTIMATES 

Detailed cost estimates are provided in Appendix E for implementation of institutional controls at 
SWMU I 0. The life-cycle cost estimates for the selected institutional controls alternatives for SWMU I 0 
are provided in Table 5-2. 

Capital costs include materials and labor associated with installation of fencing and/or mounting or 
posting of 24-inch by 24-inch aluminum signage according to the quantities provided in Table 5-3. 

00·275(doc )1071001 

Table 5-2. Estimated Cost for Selected Alternative, SWMU 10 

Capital 
Site Cotts O&M Other• Total 

SWMU 10 $27 863 $92,678 $66,297 $186,839 
" Includes engmeenng management, contmgency, health and safety, and contractor profit. 

Table 5-3. Summary of Primary Physical Components of the 
Selected Alternative, SWMU 10 

Fencing Number of Number of 
Site (feet) Zli-Foot Gates Sli!DS 

SWMU 10 473 I 4 
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Four signs for the smaller area at SWMU I 0 are included in the cost for SWMU I 0. The cost of a single 
20-foot-wide, double-swing gate is included for the fenced area. Costs that would be associated with the 
deed recordation are also included. 

O&M costs include the prices of annual inspections and fence and sign repair/replacement every 5 years 
for 30 years. The cost for sign repair/replacement every 5 years was assumed to be equivalent to 
25 percent of the cost of initial installation. In addition, the cost for fence repair/replacement every 
5 years was assumed to be equivalent to I 0 percent of the cost of initial installation. 

5.4 IMPLEMENTATION SCHEDULE 

Implementation of the corrective action will begin at SWMU I 0 once approval of this CAP is received 
from GEPD. The schedule presented in Table 5-4 has been established for implementation of institutional 
controls at this site. 

Table 5-4. Corrective Action Implementation Schedule, SWMU I 0 
. 

Frequency of Action or 
Time from GEPD Approval of CAP 

Tuk (days) 

Procure fencing, signs, and materials 90 
Record institutional controls in BMP and any other approved 120 
implementing document 
Install fence and post signs around smaller area of SWMU 10 120 
Perform inspecti011S (implement O&M Plan) Annually" 
~irfrep]ace signage and ~air fencing As needed 
Notify GEPD ofproperty transfer Prior to property transfer 
Establish appropriate legal land use controls for property transfer 
(e.g., deed recordation, lease or purchase agreementS) 

Prior to property transfer 

"The first O&M report will be submitted to GEPD 455 days after the mstallauon of the fencmg and Signs, w1th subsequent 
reports submitted annually thereafter. 
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Georgia Departr: nt of Natural Resources 

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

205 Butler Strec., 3.E., Suite 1162, Atlanta, Georgia 30334 
Lon lee C. Barrelt, Commissioner 

Environmental Protection Division 
Harold F. Rehels, Director 

404/656·2833 

October 5, 2001 

CERTIFIED MAIL 
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 Inactive EOD Area located approximately nine (9) miles Northeast of 
Garrison Area, Inactive EOD Area in Red Cloud Range (Hotel Area), and Inactive EOD Area located 
approximately three (3) miles Northeast of Garrison Area [Solid Waste Management Units (SWMUs) 
8, 9 & 11, respectively] dated May 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 
receipt of the above-referenced document Based upon our review, GA EPD (1) has generated no comments 
and (2) tentatively approves the Corrective Action Plan for SWMUs 8, 9 & 11 dated May 2001, 

Please note that a fmal decision concerning the Corrective Action Plan for SWMUs 8, 9 & 11 dated May 2001 
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: Fmt Stewart(R) 
R:\BRENTR\STEWAR'I'SWMUs8THRUl2\SWMU8911CAPTENTAPPROVAL 
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DEPARTMENT OF THE ARMY ( 

HEADQ,: ERS, 3D INFANTRY DIVISION (MECHANIZED) . lORT STEWART 

REPLY TO 
ATIENTJON OF 

DIRECTORATE OF PUBLIC WORKS 
1550 FRANK COCHRAN DRIVE 

FORT STEWART, GEORGIA 31314-4927 

Office of the Directorate 

Georgia Environmental Protection Division 
Attention: Mr. Bruce Khaleghi 
205. Butler Street, Southeast 
Suite 1154 
Atlanta, Georgia 30303 

Dear Mr. Khaleghi: 

EXPRESS MAIL 

Fort Stewart is pleased to submit two copies of the Final 
Corrective Action Plan for the Inactive EOD Area Located. 
Approximately Nine Miles Northeast of Garrison Area (SWMU 8); 
Inactive EOD Area in Red Cloud Range, Hotel Area (SWMU 9); and 
Inactive EOD Area Located Approximately Three Miles Northeast of 
Garrison Area (SWMU 11) at Fort Stewart, Georgia, dated May 2001, 
EPA ID No. GA9 210 020 872, for your review and comments. 

In accordance with the Federal Code of Regulations, Section 
270.1l(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 belie.f, 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, (918) 
296-9490 or (912) 767-2010, respectively, should questions arise 
regarding the enclosed documents. 

Enclosures 

Sincerely, 

~e.~./ regory V. ~1£nley 
Colonel, U.S. Army 
Director, Public Works 
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1.0 INTRODUCTION 

This report documents the Corrective Action Plan (C' AP) lor three former explosive ordnance disposal 
CEODl areas located at Fort Stewart. <ieorgia. These three EOD areas include the following: Inactive 
EOD Area Located Approximately Nine Miles Northeast of Garrison Area, Solid Waste Management 
Unit (SWMU)8; Inactive EOD Area in Red Cloud Range, Hotel Area, SWMU 9; and Inactive EOD Area 
Located Approximately Three Miles Northeast of Garrison Area, SWMU II. The revised final Phase. II 
Resource Conservahon and Recovery Act (RCRA) l'acility Investigation (RFI) Report for 16 SWMUs 
(SA!C 2000) determined that these SWMUs require CAPs to evaluate appropriate remedial actions to 
eliminate or minimize potenhal nsks assoctated with the three lormcr EOD areas. Implementation of the 
remedy selected in this CAP is required for these areas to protect the health and safety of humans coming 
in contact with the sites. This report has been prepared by Science Applications International CorporatiOn 
(SAIC) lor the U.S. Army Corps of Engineers (lJSACE). Savannah District. under Contract 
DACA21-95-D-0022. Delivery Order No. 0037. 

Based on the lindings presented in the revised final Phase ll RFI Report for 16 SWMUs issued by SAIC 
in April 2000, a no-further-action-required investigattve status has been assi1,'11ed to these three SWMUs. 
As recommended by the Phase ll RFI Report and as concurred to by the Georgia Environmental 
Protection Division (GEPD), a CAP has been prepared for SWMUs 8. 9, and II because surface and 
subsurface ordnance and debris and associated surface soil contamination will remain in place. 
lmplementahon of the selected remedtes documented by this CAP is necessary to control intrusive 
activities at these sites, to be protective of the health and safety of humans potentially coming in contact 
with contaminants or e.xploded ordnance debris. and to prevent the use of groundwater as a drinking water 
source. As concurred to hy GEPD. thi> CAP has been prepared to evaluate the use of institutional controls 
to protect human health and safety. !\ "'no action" alternative is also presented and evaluated to prodde a 
comparison to the institutional controh. altema11vc. 

The <"AI' describes and provides destgns for the selected remedies and includes plans for their 
implementation, along with a plan for operations and maintenance (O&MJ of the remedy selected tor 
each SWMlJ. Also included in this plan are detailed cost estimates and schedules of implementation for 
the selected corrective actions. 

1.2 SITE BACKGROI r~n 

A RCRA Facility Assessment (RFA) was performed and submitted to GEPD m June 1990. The June 
1990 RFA listed 24 SWMUs at the Fort Stewart Military Reservation (FSMR) that required some type of 
RFI action (Geraghty and Miller 1992). SWMUs 9 and II were among these 24. Another RFA was 
performed and submitted in August 1990 for SWMU 8 (Dames and Moore 1990). Although no further 
action was recommended in the RFA Report for SWMU 8, GEPD required that this site be included in 
thts CAP to ensure protection of human health and safety. Phase I RFis at SWMUs 9 and II were 
conducted to determine if a release t<> the environment had occurred and to decide if the sites had the 
potential for a release to the environment (Rust 1996). SWMUs 9 and II were recommended for a 
Phase II RFI. Phase II RF!s were pcrlorrncd January 1998, and the results for SWMU II have been 
documented in the revised final Phase Il RFI Report (SA!C 2000). Because SWMU 9 is located in an 
active EOD range and tn accordance wtth the Military Munitions Rule effective August 12, 1997, the 
Fort Stewart Directorate <lf Public Work> (DPW) requested !rom GEPD that the Phase 11 RFI lor 
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SWMU 9 be performed during the closure of the SWMU. GEPD concurred with this recommendation 
and deferred the Phase II Rfl to investigate potential soil and groundwater contamination at SWM U 9 
until final closure of the surrounding Red Cloud Range. 

The objectives for the Phase II RFI lor SWMlJs 9 and II as defined by the Work Plan (SAIC' 1997) 
approved by GEPD included the following: 

• determine the horizontal and vertical extent of contamination: 
• deterrmne 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. 

Site background infom1ation specilic to each of the SWMUs is presented in the sections below. 

1.2.1 SWMl! 8 

An RFA performed in l 990 IS the only prcvtous inveshgation documented at SWMU 8. Observations 
made during this assessment and subsequent site visits mdicated that craters contained no solid waste 
other than bits of shrapnel and other cartridge fragments. No ashes or charred ground was observed from 
past explosions or burning:. The slle occupies approximately 1.8 acres. One explosive-2,4-dinitrotoluene 
--was detected at a concentration of 570 ).lglkg at one surface soil location (S4A) and two semi volatile· 
organic compounds (SVOCs) -naphthalene and dibutyl phthalate-were detected at a concentration of 
440 ~tg/kg and 6.300 pglkg at surface soilloeations SlA and S7A. respecltvely. Analysis for Extraction 
Procedure Toxicity (EP Tox) metals showed that the soil was not hazardous due to RCRA metals. No 
further mvestlgation was recommended upon completion of the RFA tor this SWMU (Dames and Moore 
I 990). as concurred by email from Brent Rabon of GEPD to Mt"lanie l.iule of Fort Stewart dated July 26, 
IIJIJI). 

1.2.2 SWMI! 9 

SWMU 9. which is one-tenth of an acre m size. is reported to be inachve: however, it is within the 
boundaries of one of the more active armored vehicle finng ranges (Red Cloud Range) on the FSMR. A 
site reconnaissance in September 1996, conducted with extreme caution. indicated that the amount of 
EOD debns is a potential safety hazard. Potential contamination due to disposal of exploded ordnance and 
unexploded ordnance (UXO) was investigated in 1993 during a Phase I RFI for the 24 SWMUs at 
Fort Stewart. Analytical results mdicated the existence of various levels of metals including arsenic, 
barium. mercury, and lead m all the samples. Based on these findings. a Phase II RFI was determined to 
be necessary to further define the nature and extent of contamination. In accordance with the Military 
Munitions Rule effective August 12, 1997, Fort Stewart DPW requested from GEPD that the Phase II RFI 
he performed during the closure of the active Red Cloud Range. GEPD concurred with this 
recommendation [sec Comment 137 of Appendix [. of the revised final Phase II RFI Report for 
16 SWMUs (SAIC 2000)] and deferred the Phase II RFI to investigate potential soil and groundwater 
contamination at SWMU 9 unlll final closure of the surrounding Red Cloud Range. 

1.2.3 SWMllll 

This EOD site is reported to be inactiVe and is located adjacent to a cleared field (i.e., a feed plot). 
Numerous blast craters arc spread out over nearly 1.8 acres. This site is difficult to distinguish from the 
surrounding forest because it has become overgrown with trees and hushes. There are no surface water 
features located at this site. A sift' rcconnai"ance in November 1993 obser,·ed spent ammunition ncar the 
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trenchcsiblust crate". Another sJte reconnaissance 111 September 1996 ind1catcd evidence of previous 
EOD achvit1cs: however. no c\·idence of recent activities was ohscrved. 

The RFA analytical results indicated the presence of various levels of arsenic. barium. mercury, and lead 
in all the samples. These metals were also found in the background samples at approximately the same 
concentrations. Selenium. chromium, and cadmium were also detected in some of the samples. None of 
the metals were leachable as defined by EP Tox. No VOCs or explosive residues were detected in surface 
soil based on the Phase I RFI analytical results. However. analysis of surface soil samples collected 
during the Phase I RFI indicated the presence of arsenic. barium, silver, chromium, and lead at levels that 
exceeded backl,'fOund concentrations. Based on these findings, GEPD instructed the Fort Stewart DPW to 
conduct a Phase II RFJ. 

The scope of the Phase II fieldwork tor SWMU II included the following activities described below. 

o Initial screening consisted of usmg direct-push technology (DPTl techmques to collect groundwater 
samples from Geoprobe borings for explosives analysis. Eight Geoprobes were installed around the 
perimeter of the EOD area. The results of the Geoprobc screening were used to determine the extent 
of potential contamination and to select a location for a vertical-profile boring (if necessary). Because 
no explosives were observed m the Geoprobe borings and with the concurrence of GEPD. a vertical· 
profile bonng was not installed at the sue. In addition. with the concurrence ofGEPD. no monitoring 
wells were installed at the srtc dunng the Phase II RFI acti"tie&. 

o Three surface sml '"mpks were collected from w1thin SWMl' 11·' boundary and analyzed for 
explosrves and RCRA metals 

• No surface water bodie> are located in close proximity to the site: therefore. no surface water or 
sediment samples Wl'rl" n)llectcd. 

1.3 REG[:J.ATORY liACKGRO!'."'D 

hecut1ve Order 12088. Sl)o'Tled in 1978. requires federal facilities to comply with federal, stale, and local 
pollution requirements. The Defense Environmental Restoration Program (DERP) was formally 
established in fiscal year 1984 to promote and coordinate efTorts tor the evaluation and cleanup of 
contamination at U.S. Department of Defense (DoD} mstallations. Executive Order 12580, signed 
January 23. 1987. relate, to Superfund implementation and assil,'TlS responsibility to the Secretary of 
Defense lhr carrying out the DERP. The Installation Restoration Program was established as part of the 
DERP. This prOl,'fam wa, established to assess potential contamination at DoD installations and formerly 
used properties and to address srte cleanups, as necessary. With the promulgation of RCRA and the 
subsequent approv<>l of the (jeorgia 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 rssued to Fori Stewart. m August 1987, a Hazardous Waste Facility Permit [Georgia 
Environmental Divrsion Permit No. HW-045 (S&T)]. The permit was renewed in August 1997. 
SWMUs 8. 9. and l I arc hsted SWMUs in Fort Stewart's Subpart B Permit (Appendix A) and, therefore, 
arc subject to investigallon accordmg to Title 40, Code of Federal Ret<ulauons. Part 264.101(c} [as 
reported m RFA illf SWMU 8 (Dames and Moore 1990; Sections 10.3 and I 0.5 of the revised final 
Phase II RFI Report t(lr I(> SWMCs. dated April 2000 (SA!C 2000)] and to corrective action (the subject 
ofth1s t'AI'l. 1fneccssaf'. 
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1.4 REPORT ORGA:'IIJZA TJOI\" 

This CAP report is divided into six chapter;. Chapter 1.0 ("Introduction") provides an explanation of the 
scope of the CAP. presents general back!,>round information on the FSMR and specific background 
mformation on each SWMU. and provides regulatory background information. Chapter 2.0 (''Site 
Characterization and Remedial Investigation Results") provides an overview of each site; physical and 
environmental descriptions; and nature and extent of contamination, contammant 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 allemauves under evaluation for each SWMU. 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 Desib'll and 
Implementation Plan") Identifies the selected corrective action. presents design and implementation 
details, and provides a cost estimate and schedule for the selected remedy for each SWMU. Reference 
mformation is presented m Chapter 6.0. The O&M Plan tor the selected remedy for each SWMU is 
presented in Appendix A. Appendices B, (',and D, respectively, contain the Base Master Plan (BMP) and 
deed recordation requirements, the site descriptions, directions to the sites, and survey plats, and the cost 
estimates for S WMtJs ~. <J. and 11 . 
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2.0 SITE CHARACTERIZATION AND REMEDIAL 
INVESTIGATION RESULTS 

1'011 Stewart (then known as Camp Stewart) was established in June 1940 as an antiaircraft artillery 
training center. Between January and September 1945, the histallation operated as a prisoner·of~war 
camp. The Installation was deactivated in September 1945. In August f 950 Fort Stewart was reactivated 
to train antiaircraft artillery units f(Jr the Korean Conflict. The training mission was expanded to include 
armor training in 1953. Fort Stewart was desi!,'llatcd a pern1anent U.S. Army installation in 1956 and 
became a flight training center in 1966. Aviation training at the Fort Stewart tl~eilities was phased out in 
1973. In January 1974 the 1st Battalion. 75th Infantry was activated at Fort Stewart. Fort Stewart then 
became a training andmaneuver area. providing tank, field artillery. helicopter gunnery, and small arms 
training for regular Anny and National Guard units. The 24th Infantry Division, which was reflaggcd as 
the 3d Infantry Division in May 1996. was pennanently stationed at Fort Stewart in 1975. Training and 
maneuver activities compnse 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 County, on the southern boundary of the reservation. 
The three EOD areas included in this CAP are located outside the garrison area to the north and northeast 
(Figure 2-~). 

2.1 SITE LOCATIO!\ AND HISTORY 

2.1.1 SWMli 8 

SWMU 8 is located approximately 9 miles northeast of the cantonment area, between Fort Stewart 
Roads 53 and 57. I mile south of Georgia Highway 144 (sec Figure 2-3). The site consists of almost 
1.8 acres. mostly clear of trees and vegetation. The site is accessed by an unpaved road otT of Tank 
Trail 57. The access road divides SWMU ~ into two sections approximately equal in area (0.99 acre on 
the east and O.X4 acre on the west). Three blast craters and one open burning trench are located within the 
site's boundancs. The present site features and estimated boundary are presented in Figure 2-4. No 
potential surface water bodies are located at this site. 

Hetween 1983 and 1987. SWMU X w"' used for open detonation and open buming of excess or unused 
small arms rounds. artillery and mortar rounds pyrotechnics, bulk explos1vcs. rockets. propellants. and 
hand grenades. These mutenuls were generated when larger packages of small anns or explosives were 
opened but not consumed within the onginal operation. For safety and security reasons. they were not 
restocked but instead destroyed by bummg or detonation. 

2.1.2 SWMt: 9 

SWMl I 9 is located approximately II miles north of the garrison area and about 0.6 mile cast of Georgia 
Highway II'! (see figure 2-.l). This SWMU is located in an area desi!,'llated as B-12 on the Fort Stewart 
Installation Map. Open detonation of l IXO was perti>rmed Ji·om 1979 to 1983 (Geraghty and Miller 
1992). The site is approximately one-tenth of an acre and cons1sts of three blast craters. with the largest 
being approximately 9 feet in diameter and 3 teet deep. The present site features and estimated boundary 
are presented in Figure 2-5. There ts a small amount of nonordnance debrb (e.g .. dead lrees, cans. plastic 
bottles) present w1thin the craters. The vegetation at the site consists of some grasses. weeds, and a few 
<mall trees. There are nn potent1al ;urlacc water features located at thi <itc. The SWMU 9 area is 
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reported to be mactive: however, n is within the boundaries of one of the more act1ve armored vehicle 
llring ranges on the f'SMR. A site reconnaissance in September 1996. conducted w1th extreme caution, 
mdicatcd that the amount or EOD debris IS a potential safety hazard. 

The potenual waste disposed of includes excess artillery powder bags, small arms rounds, artillery and 
mortar rounds, illuminating projectiles, pyrotechnics. bulk explosives. rockets, propellants, and regular 
smoke grenades. There are no records or intonnation indicating any disposal of chemical/biological 
agents, acids. solvents. or other hazardous or toxic substances in the EOD area (Environmental Science 
and Engineering 1982). 

2.1.3 SWMr II 

SWMU 11 is located 3 miles northeast of the garnson area, about 2 miles south of Georgia Highway 144, 
and I mile northeast of Wright Army Airfield (see Figure 2-3). This EOD area is located in an area 
designated as A-16 on the Fort Stewart Installation Map. The EOD area operated from 1953 to 1975. with 
open detonation of UXO takmg place. Numerous blast craters are spread out over nearly I acre. The 
entire site encompasses approximately 1.8 acres. The present site features and estimated houndary are 
presented in Figure 2-6. This site is difficult to distinguish from the surrounding forest because it has 
become overgrown wnh trees and bushes. There are no surface water features located at this site. A site 
reconnaissance in November 1993 observed spent ammunition near the trenches/blast craters. Another 
site reconnaissance m September 1996 indicated evidence of previous EOD activities; however, no 
~vidence of recent acuvitll'S wus ohscT\'l'd. 

2.2 TOPOGRAPHY/PHYSIOGRAPHY/CLIMATE 

The FSMR occupies a low-lying. flat region on the coastal plain of Georgta. Surface elevations range 
lrom approximately 20 leet to 100 teet above mean sea level (amsl) within the FSMR and generally 
decrease !rom 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). 

Fort Stewart has a humid. subtropical climate with long. hot summers. Average temperatures range from 
SO"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 
stonns (tornadoes and hurricanes) do occur. Under normal conditions wmd speeds rarely exceed 5 knots, 
hut gusty winds of more than 25 knots may occur during summer thunderstorms (Geraghty and 
Miller 1992). 

2.2.1 SW!\1!18 

There are approximately .1 teet to 6 teet of relief across the site. The elevation of the site is approximately 
.18 teet amsl along the access road and slopes gently downward to apprOximately 32 teet amsl along the 
northeastern boundary and to approximately 35 feet amsl along the southeastern boundary. 

2.2.2 SW~lll 9 

There are approximately .1 feet of relief across the site. The elevation of the site is approximately 64 feet 
arnsl along the eastern boundary and slopes gently downward to approximately 61 feet amsl along the 
westem boundary_ 

110·~' .'i(dm: l'll.f~.IIJI 2-2 



25.051696-011 

Figure 2-1. Regional Location Map for Fort Stewart Military Reservation, Georgia 
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2.2.3 SWi\11' II 

There are approximately 14 feet of rehcl across the site. The elevation of the site IS approximately 43 feet 
amsl along the western boundary and slopes gently downward to appro,imatcly 29 teet amsl at the 
!\OUtheastcm comer 

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 explorauon well (the No. I Jelks-Rogers) located in the region as having 
encountered crystalline basement rocks at a depth of 4,254 feet below b'l'ound surlace (bgs). This well 
provided the most complete record for Cretaceous. Tertiary, and Quaternary strata. 

The Cretaceous section " approximately 1.970 feet thick and is dominated by clastics. The Tertiary 
section is approximately 2.170 feet thick ami is dominated by limestone. with a 175-foot·thick cap of dark 
green phosphatic clay. Th1s clay is regionally extensive and is known as the Hawthorn Group. The 
mterval from approximately II 0 feet to the surface is Quaternary 1n age and composed primarily of sand 
with interheds of clay or silt. This section is undifferentiated. 

State geologic records contain intormat10n regarding a well drilled in October 1942, 1.8 miles north of 
Flemington at Liberty Fteld of Camp Stewart (now known as Fort Stewart) ThiS well is believed to have 
heen an artesian well located approximately 0.25 mile north of the runway at Wright Aml)' Alftield 
withm the FSMR. The log for this well describes a 410-foot section, the lowermost II{) feet of which 
conststed predominantly or hmestone. above which 245 feel of dark green phosphatic clay typical of the 
llawthorn Group were encountered. The uppermost 55-foot interval was Quaternary-age interbedded 
sands and clays. The top 15 teet of these sediments were described as sandy clay 

Site-specilk subsurface soil characterization was not performed at these sit<·s. There were no soil cuttings 
associated wtth the Geoprobe installation. so soil samples were not collected t(n classification. However, 
the soil present at these Sites IS expected to he similar to that at other sites al Fort Stewart, which means it 
should consist of silty and clayey sands. 

2.4 SITF. HYDROI.OC;) 

The principal surluce water body acceptmg dramage from the FSMR is the! 'anoochee River. which joins 
the Ogeechee River (part of the north\\ est em boundary of the reservation). C ·anoochee Creek is a tributary 
of the Canoochee River that drams much of the western portion of the rSMR. Taylors Creek. which is a 
tributary of the Canoochee Creek. ts the nearest surface water body to these EOD areas. 

2.4.1 SWJ\'1\: H 

There are no surt3cc wall'r bodies ncar th1s sllc 

2.4.2 SWi\1119 

There are no :mrfacc water hod1cs ncar th1s :-;itc 
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2.4.3 SWi\W II 

There arc no surface water bodies near the site. Rased on lOJlOJ,>raphy. the overland surface water 11ow 
direction i' to the south. 

2.5 HYDROGEOLOGY 

The hydrogeology m the vicinity of the FSMR is dominated by two aquifers. referred to as the Principal 
Artesian and the surlicial aquifers, 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 Georgta, Alabama. and mosl of Florida; and is regionally known as the Floridan 
Aquifer. This aquifer is subdtvided into upper and lower hydrogeologic units. The upper hydrogeologic 
unit is composed pnmanly of Miocene-age argillaceous sands and clays and Oligocene- to Eocene-age 
limestones (including the Ocala Ciroup and the Suwannee Limestone. where present) at the top. The upper 
hydrogeologic unit ranges m thickness !rom 200 feet to 260 feet and is most productive where it is 
thickest and where secondary permeabiltty 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 lrom this aqUJ ler JS primarily used for drinking water (Arora 1984). Thirteen groundwater 
productiOn wells arc used for potable water supply on the FSMR. and one additional production well JS 

used for lire protection. 

The confming layer for the l'rincipal Artesian Aqu1fcr is the phosphatic clays of the upper Hawthorn 
Group. These sediments are regionally extensive and range from 60 feet to 80 feel in thickness at the 
FSMR. There are minor occurrences or aquifer material within the Hawthorn Ciroup: however, they have 
limned utilization (Miller 1990). 

The uppermost hydrologic unit is the surficial aquifer, which cons1sts of Widely varying amounts of sand. 
silt, and clay ranging from 35 feet to 150 feet in thickness. Well yields fi·om this aquifer would range 
from 2 gallons to ISO gallons per minute based on geoteclmical data from the monitoring wells installed 
durmg the Phase II RFI pertimned at other SWMUs across the Installation 

Water levels were measured from temporary piezometers at SWMU II dunng the Phase II Rfl. The 
resulting data were used to determine flow direction and the placement of possible permanent monitoring 
wells around the sue. 1-lascd on the analyttcal results lrom the temporary piezometers and with the 
concurrcnc~ of GEl' I), p~nnancnl well' were not mstalled at S\\'M ll I I. 

2.5.1 SWMI' 8 

No !,'Toundwater invcstJgat"ms have been performed at this SJtc. so the depth to water and direction of 
groundwater flow are unknown. 

2.5.2 SWMll 9 

No groundwater mves1Jgat1ons have been performed al this site. so the depth to water and direction of 
groundwater flow arc unknown. 
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2.5.3 SWMl" II 

Groundwater was encountered from approxtmately 14.5 feet bgs or 19.3 feet amsl along the southern 
boundary of the site to approximately 17.2 feet bgs or 23.9 feet amsl along the northern boundary of the 
site. The shallow groundwater !low direction across the site is estimated to he toward the south. 

2.6 SITF. F.COLOGY 

Approximately 7.X 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 lorested (approximately 367.2 square miles). Sixty-six percent of the 
torest area ts pmc. with the major species including the slash. loblolly. and longleaf pines. Thirty-lour 
percent of the forest is composed of nver 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 mcludc a number of natural or man-made ponds and lakes, the Canoochee 
Rtver, Canuuchcc Creek and its tributaries, and a number of bottomland swamps and pools. The 
Ogeechet· Rtver border> the Installation along 1ts nonheastern boundary. Organic detritus content is high, 
and dark t•olorin~ or the water is not unusual. Dense l,'l"OWths of aquatic vegetation arc also typical. 
espcciuJiy dunng the summer month~. 

Two types of terrestrial habitats occur at SWMUs 8, 9, and II: unmanaged grasslands and forestlands. 
These two habitat types are common and widespread in the FSMR surrounding the cantonment area. 
These habitat types arc briefly described below based on obsenation, made by SAIC' personnel during 
f1eld invcsllgations conducted January through March 1998 

Unmanaged grasslands at the FSMR arc typically fonnerly managed l,'fasslands that have undergone 
succession into meadows of native grasses and weeds because they are no longer mowed or otherwise 
disturbed. As is the case with SWMUs 8. 9. and II. most of these areas are bordered on one or more sides 
hy forest. Many of these areas have more sand on the surface than vegetation. ImmaiUre pine trees are 
commonly found growing sporadically throughout unmanaged l,'fasslands along with swcetgum 
tUquidamher s(w·acif/ua 1 and blackgum (Nyssa s)'!vatica). Unmanaged grasslands bordered by forests arc 
opttmal am mal foraging sites and support a dtverse fauna, mcluding a large number of small mammals 
such as shrews. voles, and mice as well as birds and groundhogs (Mamwta nl!mux). Predators frequent 
these areas to prey upon the resident fauna. These areas arc transitional in nature and would be expected 
to rever! to the surrounding li>rest type 1f leti undisturbed. 

Except lor the gamson area. the FSMR consists mamly of managed pine forests of two types: 
palmetto-pine and pine-oak lorest. The forestlands in !he vtcinity of SWMUs X, 9, and 11 are pine-oak 
torests. Characteristic flora of the pine-oak forest or mixed pine/hardwood forest type includes slash pine 
!Pinus elliottii). long-leaf pine (P.palu.wrisJ. loblolly pine (P. taedai. sweetgum. blackgum, live oak 
<Quercus l'itxiniauu). Southern red oak (Q. fillmla). and white oak (Q. a/ha). Saw-palmetto (Serenoa 
rcpensJ is commonly found as one or :-..everal understory plants. Common species include white-tailed 
deer (Odomileu.\ •·irgiuiauu.•). feral hogs (Sus scro{it), wild turkey (Meleagris gallopm•o), nine-banded 
annadillos 1 /.)tl.\:\'lJU.'i 110\'emcmctu.,· ). and gray squirrels (Scurius rarolilu!nsi.' ). 
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2.6.1 S\\'i\11' 8 

The habitat~ at SWMU ~are classified as •·unmanaged !,'fassland" ami "forestland." Two clearings have 
been created in the surroundin!? forest at SWMU S and arc unmanaged l,'fasslands similar to those 
described above. The forest surrounding the openin!?s at SWMIJ 8 is similar to the pine-oak forestlands 
described a hove. 

2.6.2 SW'\11' 9 

The habitats at SWMU 9 are classified as "unmanaged grassland" and "forestland" as described above. 
The clearing at SWMU 9 is in the process of transition from an unmanaged grassland back to pinc-<>ak 
forestland. with a !?feat number of small pine trees present in the clearing. The range activities at Red 
Cloud Range. within whtch SWM\J 9 is contained, can have an adverse impact on the site's ecology. 

2.6.3 SWMl' II 

This sttc ts clasSJiied as "unmanaj?ed b'fasslands" and "pine-oak forest.'' SWMU 11 is approxmmtely 
I.X acres in size. with pmc-oak !(nest also bordering the stte To the east lies. a large food plot that is 
managed for wild game and that contains native and planted grasses. N<> surtilCe hydrology is present; 
however. runoff drains to\\'ard tht.• south. 

2.7 i\ATl'Rf AJ\'0 fXTF:I''T OF COi\'TAMINATIOJ\' 

Results of chemical analyses performed during the Phase I and Phase II Rfls indicate that soil. 
groundwater. sediment, and surface water contain orgamc and metal contaminants at concentrations 
greater thun their reference hackJ:,.rround com:entrations. 

The reference back!,'fOund cntena for the inacti vc EOD area' have been developed based on data !rom 
hack!?found samples collected across the FSMR for SWM u, under Phase I and/or Phase II RFls. 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 
investtgation. In addition. soli collected during the Phase I RFI [lrom Bum Pits (SWMlJs 4A-4F). the 
Active EOL> Art·a (SWMU 12Al. etc.\ was mcludcd tn the backl,'fOund data set if it was determined to 
come from upgradicnt of the site and to be of sufficient quality to he representattve 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 J and II Rrl analytical data) are presented in l'ahlc 5-1 of the revised llnal Phase II RFI 
Report J(>r 16 SWM\Js (SAIC 20001. 

EPA Region IV methodology (1-:I'A 19%) was used as guidance for the development of the background 
data ~ct for screening metals data. In cases in which enough samples (i.e .. more than 20) are collected to 
define background. a hackground upper tolerance level can he calculated. In cases in which too few 
samples (Lc .. fewer than 20) arc collected to define backb'found. background can be calculated as two 
ttmcs the mean background concentration (EPA 1996) Given that fewn than 20 backb'found samples 
were collected tor the FSMR. the latter method \\as used li>r calculating reference back~c'found 
concentratton:.. 

The reference background concentratiOns for surface sot!, subsurface sot!. groundwater. surface water. 
and sediment were calculated "" two times the average concentration of all of the locations selected to he 
in the hack!,'fOund data 'ct. If a chemical was not detected at a site. then one-half the detection limit was 
ust•d as tht• concentrati(lll when calculattng the reference mean background mncentration. 
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Inorganic> were considered to be stte·related contaminants (SRCs) if their concentrations were above the 
rcterence hackground concentration;. Orgamcs were considered to be SRC' if they were simply detected 
because- organic constituents are considered to be anthropomorph1c m natm\.'. 

Appendtx (j of the revised tina! Phase II RFI Report for 16 SWMUs (SAIC 2000) present" the summary 
of hack;,.,-ound data as well as the two-times-mean background concentrations. Given the limited 
background data. the mean concentration lor soil in the eastern United States is also presented for 
comparative purposes. llecause of the lim> ted number of back;,'found samples, the screening value lor 
backgmund may be heavily skewed as a result of an outlier in the sampling data. 

A tabular summary ofSRCs t(>r the fom SWMUs addressed by this CAP is provided in Table 2·1. 

Tabll' 2~1. Summary of Site-related Contaminants 

Site .. nlated Contaminants 
Type of Subsurface 

SWMU Jnvest_ig~lion Surface Soil Soil Groundwater Surface \Vater Sediment 
8 RFA 2.4.Dinitroto luenl'. :>IC '<C NP NP 

dibutyl phthalate, 
and naphthalene· 

9 Phase I RFI" Arsenic. chromium. NC '\!C Nl' :'<P 
and si)vcr 

II Phase II RFI Arsenic. barium. ;-<(" \oHL' NP NP 
chromium, lcud. and 
silver 

'The Pha:-c II RFI w1ll k<:ondu~o:tcd upon closure ollhe Red Cloud Range, llulcl A.rca. 
1'1n ;JCcordam:c \\ilh lhl· GEPD ·upprovcd \\t\Jrk Pl<!lliSAIC 19?7), suhsurtitn· Sllil \HIS nut collcctcd b('CtlU~c subsurfun~ ~oil 
Si.lmplin!~ 111 :.Hl EOI l area n·qtllfl'S ;.~pp•u,ul b, lht' 'icc•clary of lhc Arm~--

\:( ' !\\" l'lllh:clt'tl 
'\P · 'l' JX!IIma' ~-\!~!:\ 

2.7.1 SWMl' R 

The RFA performed in I 991) is the only previous investigation documented lor this site. The investigation 
included collection of only surlitee soil samples for analysis for VOC\. SVOCs, explosives, and RC'RA 
Toxtcity Characteristic Leaching Procedure (TCLP) metals. One explostvc-2,4-dinitrotoluene-was 
detected at ""face sot! location S4A, and two SVOCs--naphthalene and dibutyl phthalate--were 
detected at surface StJil locations S I.'\ and S7 A, respectively. Table 2·2 presents the locations and 
concentrations of constituents detected in surface soil at SWMU 8. Because no analysis for total metals 
was performed at SWMl I ~. a detcrmmation of inorganics that exceeded the reference background 
eonccntrat>un could not be made. However. according to the results of the RFA performed at SWMU ~­
no RCRA metals exceeded EP Tox hmits With the concurrence of GEP]), the RFA concluded that the 
site dat not rcqwrc further nwcsllgatw11 

2.7.2 SWi\ll' 9 

In 1993 "" part of the Phase I RFL stx surface soil samples were collected from various locations within 
each blast crater at depths of I foot to 1.5 feet bgs and analyzed for VOCs, RC'RA metals, and explosives 
residue. ( 'onccntrations of VOC's were not reported above the detection limit m the surface soil samples. 
t\rscmc, chromium. and silver were detected above FSMR reference background criteria in surface soil. 
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Table 2-2. Summar~· of Maximum Detected Constituents. SW!\IU 8 

Surface Soil Maximum Location of 
Analvte Concentration (ll2fkg) Maximum Detection 

2A-Dinitrotoluene 570 S4A 
Naphthalene 440 SIA 
Dibulyl phthalate 6,300 S7A 

Silver was detected at the site background surface soil location (SSI) and in one other surface soil sample. 
No explosives residue concentrations were detected in the surface soil samples. With the concurrence of 
GEPD. potential surf'aCl' soil and groundwater contamination will be im·estigated upon closure of the 
active Red Cloud Range. Hotel Area 

2.7.3 SWI\-Ill II 

2.7.3.1 Surface soil 

As pan of the Phase I RFI. six surlacc sod samples were collected from various locations within each 
blast crater at depths of I loot to 1.5 feet bgs and analyzed lor VOCs. RCRA metals. and explosives 
residue. As part of the Phase II RFI. surface soil samples were collected from three locations within the 
boundary of the EOD area and were analyzed for explosives and RCRA metals. Concentrations of YOCs 
were not reponed above the detection limits 111 surface soil. No explosives were detected in the surface 
sotl samples. Arsenic, barium. silver. chromiUm, and lead were detected at levels that exceeded their 
respectove reference background cntena at two or more Phase I RFI sampling locations. Analysis of 
samples collected during the Phase II RFI indicated that arsenic and barium were present at levels that 
exceeded their respective reference background criteria. Based on these results, arsenic, barium, silver. 
chromium. and lead are considered tu be SRCs in surface soil at SWMU II. Table 2-3 presents the 
maximum concentrations of SRC; by medium tor SWMll II. 

Table l-3. Summar)' of Site-related Contaminants, SWl\n: II 

Maximum Concentration (mg/kg) 

Analvte 

Arsenic 
Barium 
Chromium 
Lead 
Silver 

.. . . Phase I RFI data 
NA = f\ol analytcd. 
r\C - f\;ot collcctl'd. 

Surface 
Soil 

13.7" 
40.4 
7.3· 
45.7' 
I 5.H· 

NP ·· No path\\·ay cxJst~ 

Subsurface 
Soil Sediment 

Metals 
NC NP 
NC' NP 
NC' NP 
NC NP 
NC NP .. 

Maximum Concentration (IJgiL) 

Surface 
Groundwater Water 

!'lA NP 
NA NP 
NA NP 
NA NP 
!'lA NP 

With the exception of silver, the maximum detected concentrations of metals are within the range 
established by the U.S Geological Survey (USGS) for element concentrations in soil in the eastern 
United States (USGS 1984 ). Silver was detected in only two samples, and with the exception of the 
maximum concentration. all of the silver concentrations were within the USGS range (below detection to 
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3.0 mglkg). Given that the concentrations of these metals are within the range t(>r naturally occurnng 
concentrations, the potential Impacts to human health and the environment are likely to he mm1mal. and 
further investigation and/or evaluatJon nf these constituents tn surface soil i~ not warranted. 

2.7.3.2 Subsurface soil 

In accordance with the approved Work Plan (SAIC 1997). no subsurface soil samples were collected. 
Approval b required lrom the Department of the Army before subsurface drilling can be implemented at a 
fonner EOD site. In addiuon, potential <ontamination would primarily be associated with the surface soil 
at a t(>rmcr EOD Slk'. 

2.7.3.3 Groundwater 

As part of the Phase II RFI. groundwater samples were collected from eight Geoprobe locations and were 
screened for cxplos1vcs. No explosives were detected in any of the groundwater samples. The horizontal 
and vertical extent of contamination was determined from the Geoprobe groundwater data; therefore. in 
accordance with the GEPD approved Work Plan and with GEPD concurrence, the proposed vertical­
profile honng and three monitonng wells were not installed. No additional samplmg or analysis was 
performed on ground\vater 

2.7.3.4 Surface water 

No surfitce water bod1es are located ncar the site; therefore. no surface water samples were collected. 

2. 7.3.5 Sediment 

No surt:tce water bodies arc located near the site: theref(>re. no sediment samples were collected. 
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3.0 JUSTIFICATION/PURPOSE OF CORRECTIVE ACTION 

3.1 PFRPOSE 

EPA has established corrective actton standards that reflect the major techmcal components that should be 
oncluded \\lth a selected remedy (EPA 1988). These include the following: (l) protect human health and 
the environment: (2) attain medm 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 applicabl<· standards for management of 
wastes: and (5) other lac tors 

3.2 REMEDIAL RESPONSE OBJECTIVE 

Based on the findings of the site characterization at these SWMUs. the primary goal and purpose lor 
implementing corrective measures at the subject forrner EOD areas is hmtted to protection of human 
health and safety. To achieve this goal. the l<>llowing remedial response objective has been established for 
these lour EOD sites: to prohibit the disturbance of subsurface soil to prevent contact with buried 
ordnance and/or contamonated mcdJa. Any correchve measures that pose a significant threat to human 
health and safety during Implementation (e.g .. methods that would involve disturbance of subsurlace soil 
wnhm the SWMUs' boundaries) will not he evaluated. Implementation of the selected remedial responses 
will achieve the hest overall results with respect to such !actors as long-term reliability and effectiveness, 
short-term effcctivenc". 1mplcmcntahiilty. and cost. 

3.3 li>ENTIFICATI0:-1 OF REMEDIAl. LEVELS 

Based upon the current status ami results of the investigatiOns at these SWMUs, remedial levels have not 
been established for these three mactl\'c EOD s1tes. No further investigation was required for SWMU 8 
based upon the results of the RFA: therefore. establishment of remedial levels at this site was 
unnecessary. Because further investigation of potential surface soil and b>Toundwater at SWMU 9 IS 
pending closure of the active Red Cloud Range, Hotel Area. no remedial levels have been established at 
this site. No SRC's were detected in !!roundwater at SWMU II: metals in surface soil, sediment. or 
surlace water were the only SRCs identilied at this SWMU. Given that the concentrations of these metals 
at SWMU 11 arc withtn the range lor naturally occurring concentrations, the potential impacts to human 
health and the environment ar<' hkel} to> bl· mimmal. and further evaluation and establishment of remedial 
levels are not warranted 
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4.0 SCREENING OF CORRECTIVE ACTIONS 

This section tdentifics correettvc actiOn technologtes applicable to the subJCCt inactive EOD areas. The 
technologies that are retamcd to !lowing screening arc then presented as corrective action alternatives that 
address limiting exposure to surface contamination and surface and subsurface ordnance and debris. 
These alternatives ar.: then evaluated wtth respect to protection of human health and life-cycle cost for 
each SWMll. 

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 !or meeting the stated corrective action objectives. The options presented here 
wtll be evaluated tor then· )!eneral abiltty to protect and reduce rtsk to human health and safety. 

The technologies will be dtscussed sufficiently to allow them to he compared using three general criteria 
that will function as balancing factors· effectiveness. implementability. and cost. The explanation of each 
criterion 1s provided hdo\\. 

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 or human and environmental receplors. 
Factors considered include performance characteristics. mamtenance requirements. and expected 
durabtltty. 

4.1.2 Implementabilit} 

This criterion evaluates the techntcal 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 con,iders the performance history of the technologies in direct applications or the 
expected performance for similar applications. Uncertainties associated with construction, operation. and 
perfi>rmance monttonng are also considered. 

Service and matenal considcrattons include equipment and operator availability and applicabihty 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 matenals. Administrative factors include ease of obtaining permits. enforcing 
deed recordation requirements. or maintainmg long-term control oft he site 

4.1.3 Cost 

Relative costs are included ft>r corrective actions. The estimates are intended to facilitate evaluation and 
comparison among alternatives; therefore. cost-estimating contmgencies common to all alternatives have 
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been excluded from the estimates at the screening level of evaluation because all of the ultematii'CS will 
have similar conting.encil's. 

4.2 EVALCATION OF CORR£CTIYE ACTION TECHNOLOGIES 

Three categories of corrective actions were identified for these three inactive EOD sites: (I) no action, 
(2) institutional controls: land use controls. and (3) institutional controls: physical barriers. These 
correctiVe action teehnologres are described in Table 4-1. The technologies were evaluated using the 
screening criteria of effectiveness. implementability. and cost. Results of the screening evaluations apply 
to allthrcc SWMUs and are shown in rable 4-1. 

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

The no action alternatiVL' 1s not considered to be viable because it provides no reliable or effective method 
for protecting human health and safety; therL·fore. the no action alternative will be eliminated !rom further 
evaluation. 

lnstrtunonal controls Include acttons taken to restrict access to areas with wrtace contamination and 
surface and subsurface exploded ordnance debris. These restrictions would consist of establishing legal 
land use controls or installing phys1cal barriers to restrict access. Physical barriers and/or land use 
restrictions would prov1dc effective, readily implementable, and cost-effective methods for preventing 
human exposure to huned waste at the site. Land use controls include deed recordation, existing controls 
(I.e., range secunty controls at SWMU 9), controls implemented through the BMP. zonmg controls. and 
placement of signs restncting access. Physical barriers include installation of a 6-loot chain-link fence 
topped wrth three strands of harhed \\ 1rc alon~ the entire boundary of each stte. 

4.3 CORRECTIVE ACTION ALTERI'iATIVES 

The technologies retamed following the screening step were used in various combinations to meet the 
remedial response objective l(JT protecllon of human health and safety. Two alternatives were identified 
and subsequently evaluated tor SWMUs 8 and II. 

Alternative I; lnsntutronal Controls: BMP, Deed Recordation. Zonmg Controls. Post-mounted 
Warnmg Si!,'11S. Implementation o<O&M Plan. 

2. Alternative 2: Institutional Controls: BMP, Deed Recordation, Zonmg Controls. Chain-link Fence 
with Barbed Wire. Fence-mounted Warning Signs, Implementation of O&M Plan. 

Three alternatrves were •den I! lied and evaluated tor SWMU 9. 

I. Alternative I: Instttullnnal (·on trois: BMP, Existing Range Control and Security Procedures. 

2. Altemallve 2: Institutional Controls: BMP. Deed Recordation. Zoning Controls, Post-mounted 
Warning Signs. Implementation ofO&M Plan. 
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Table 4-1. Evaluation llf Correcth·e . .\ctions 

Action DescTiption Effectiveness lmplementabilitv 

!'!o Action J'he m"l action altcrnati\'e" provide~ a This altemath·e would not address There would be no 
hasehnt' against which f'lther actions the L:orrcctiv~ action objectives for implemcntability issues involYed 
can he compared. Under the no action the site. This alternative would not in this altemative because no 
altemo.tive. aiJ source materials and provide protection of human health action would be taken. 

I groundwater would be left .. as is," and safety because there would not 

I 
~ \\·\thOu! implementation of any be sufficient controls to pre\'ent 

' . removal. treatment. or other mitigating human exposure to contaminants or 
! ac1ions to reduce existing or potential exploded ordnance dl;!'bris. 

i 
l future human exposure w 

contaminants or explodC'd ordn:mce 
i debris by human dJSturbance. 

lln'\tllution:~l ! !.and use controls would redure Land u:<'.e restriction..;; would be These institutional conuols ~..:ould 
i ( ··.'lltmb. l.anJ \ p<>tontial ha7ard> hy limiting "'posurc I dT<ehYe and pro,·ide long-term I be readily Jmplement<d Th< 

11se ( '0ntrol~ of humans to contaminated soil and rdiability with respect to preventing property wiH remain under 
I groundv.-ater and 10 exploded ordnance hur:nan contact with contaminants or fcdewl ov.nership for rhc 

debris. Land use restrictions and exploded ordnance debris within the foreseeable future. The BMP 1s 
mstitutional control requirements that boundanes of the si1c~ 'I be implementable because 
would he enforced \vould include technology would not provide procedures and policies are in 
rcslrictions through existing land use physical baniers to restrict access to place at the FSMR to facilitate it.• 
controls, deed recordation. base master the site~ therefore, noncomplianc(.: implc.-mentation. 
planning and zoning controls. warning with these land usc restrictions 
-.igns posted around the site. and could result in contact with 
applicable state land use control contammants or exploded ordnance 
management systems in effect at rhe debris. The BMP is an effective tool 

I time of transfer. Activitie$ such as for ensuring establishment of land I excavation or construction that would use restrictions because 
disturb surface soil and/or subsurface requirc::ments of the BMP an:: 
soil within the site"s boundaries would enforced by the FSMR in 
be prohibited under the deed accordance with written policies 
recordation. and procedures. 

Institutional Physical barriers would reduce This technology would he effective Physical barriers would be 
Controls: potential hazards by limiting contact and provide long-term reliability readily implementable at the 
Physical by humans with contaminants andior with respect to minimizing human SWMUs except SWMU 9, where 
Barriers exploded ordnance debris. Physical contact with contaminants and/or fence installation would be 

harriers would include chain-link exploded ordnance debris within the impractical because it is located 
fencing with barbed \\'ire and waming boundaries of the site hy physically in an open. active range. The 
signs around the site. restricling access. properties will remain under 

federal ownership. 

- - ----- ···-- ... ·- -

Cost 

There would be no cost 
associated \ .. ·ith the uo 
action alternatiYe. 

' 

I 

The costs would he low 
The cost for deed 
recordation, the BMP and 
zoning controls. post-
mounted signs, and 
implementation of the 0&\1 
Plan for 30 years would 
range between 
approximately $!40.000 and 
$!60.000. 

Installation of fencing 
would be expensive-, and the 
cost would be dependent 
upon the linear feet to be 
installed. The costs for 
fencing. including 30 years 
of O&M. would range 
between approximately 
$200.000 and $270.000. -



' -'· Alternative 3: lnstnutlonal Controls: llMP. Deed Recordation. Zoning Controls. Chain-link l'enee 
with Rarbed W~rc. 1-encc-mountcd \liaming S1gns. Implementation ofO&M Plan. 

4.3.1 Evaluation Factors 

Bused on the results of the tcdmology screening, each of the retained technologies is considered 
applicable to the site and 1mplementahle !(lr SWMUs 8 and II: therefore. two pnmary evaluation factors 
were used in selecting the preferred corrective action alternative: protection of human health and safety 
and life-cycle costs. These two evaluation factors were also used in selectmg the prelerred corrective 
action alternative for SWMlJ ? along w1th an evaluation of technical factors associated with the current 
usc of the property. 

Protection of Human Health and Safe(t· 

The effectiveness of each proposed alternative at protecting human health and safety at this site is 
dependent upon its ability to prohibit bumun activity associated with disturbance of subsurface soil. For 
both alternatives, legal land use controls and warning signs would also prohibit activities associated with 
disturbance of subsurlilcc soiL In Alternative 2 additional protection would be provided by the use of 
fencing to restrict access to the Sill". 

Lile·<)'cle Costs 

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

Teclwica/ Factors 

Relevant technical factors were evaluated that relate to the applicability. practicality, and uncertainty 
associated with implementation of correctl\-c actions at SWMU 9. These technical factors relate to current 
and future lund usc by DoD at SWMll <l. Current and future land usc plans impact selection of a preferred 
correctiVe action alternalJvc. 

4.3.2 Site-specific Evaluation of Corrective Action Alternatives 

4.3.2.1 SWM 0 8 

The corrective action alternatives arc summarized in Table 4-2. along with the associated levels of 
protection of human health and safety and associated life-cycle costs. 

The alternatives would include the !()!lowing common features: 

• BMP. deed rccord<~tion. and toning controls that establish contmls to prohibit intrusion into 
subsurlacc so1l. 

• inslallation of wan1mg. SIJ:.'l1l->: and 

• implementation of an O&M Plan to maintain the conditions of the signagc. 
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Corrective Action 
Alternati\·e l: lnstinuional 
Controls: BMP, Oecd 
Recordation. Zo11in.g Cnntrols. 
Post-mounted \Varnmg Signs. 
lmpkmentallon of O&M Plan 

~ Ahemauvc: 2: Institutional 
, Cnntrols: RMP. Dc:ed 
j Rc~ordation. Zoning Control-.. 

I
. t ham-lmk Fenc:t' Barri~:r, Ft.~n.:t~-

11lounlc:J \\·aming Signs, 
i lmplrrnf•ntarion nf()&!\.1 Plan 

Table 4-2. SWMl' 8: Corrcctiw Action Alternatives 

Description 
This action would require legal 
and local land use controls and 
signagc: to enforce restrictions on 
land use. 

. , This action v.'ould require legal 
and local land use controls and 

I ~lgn.age to enforce rcstrict10ns on 
. l:lnd use. Physical barrit·rs ro be 
I installed would include 1.815 
I linear feet of 6-loot cham-hnk 
I fence topped with three strands 
J of barbed wire along the cntir~ 
1 boundary of the site . 

Protection of Hurrum Health and Safet\' 

Protection of human health and safety 
,-,·ould be primarily dependent upon 
cnfl)rcerncnl of compliance with land use 
controls. There arc no existing natural or 
man-made harriers to prevent human 
access . 
In addition to the protection provided by 
Alternative 1. fencing topped with barbed 
wire would further restrict access. The 
fencmg. would be more eftCcti\·e than si~ns 
alone in deterring or discouraging 
unauthonze-d cxca\'aBon acti,·irics. 

Cost 

$158.176 

S268.tl4 I 

Comments 
Least expcnsi\'f!' providing. 
reduced lc,·c 1 of prott:ction. 

Siunifi.cantiv mort' I 
expensive \Vtth s1gmfic:m! 
increase in lr:vel of 
protection compared 10 

Alternative 1. Howe\'cr. the 
increased lc\·cl of 
protection JUStifies th..: l 
increased cost. i 



The paragraphs below summanze the evaluation of the two corrective action altematives with respect to 
the primary e\·aluution l\1ctors of protection of human health and safely and life-cycle cost. 

Alternative I: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Maintenance of 
Existing Physical Barriers. Post-mounted Warning Signs, Implementation of O&M Plan 

This alternative would provide lor the Implementation of land use controls during the period of ownership 
by DoD through enlorcement of the BMI' and deed recordation. This alternative would protect human 
health and safety by preventing human exposure to contaminants or exploded ordnance debris by the 
establishment of legal land use restrictions. The BMP is an effective tool for preventing the disturbance of 
subsurface soil at the site. If this property was to be transferred m the future. notification of the property 
transfer would be made to regulatory authonties. The following provisions would ensure implementation 
of lund usc 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. translere~. or governmental notice {if needed); and self-certification (if feasible). 
To reduce potential exposure to health and safety hazards assoctated with SWMU 8. warning signs stating 
rcstricttons on human activity w1thin the SWMU would be posted at 200-foot intervals around the 
boundary of the SWM\J {total of eight signs). The placement of signs lor Alternative l is shown in 
F1gure 4-1. ( "ompliancc with warning Sl~'lls would restrict human access to the site because the warning 
would discourage any inadvertent or unsuspecting excavation activities. Warning signs and posts would" 
be repa1red and/or replaced as needed through implementation of a documented O&M Plan. 

This is the less expensive of the two ah<·rnallvcs, with a life-cycle cost of approximately $158,176. 

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

This alternative 1s similar to Alternative I in that land use control provisions would remain the same 
(BMP. deed recordation, zonmg control), and an O&M Plan would he tmplemented. This alternative 
would additionally provide approximatdy 1.815 linear feel of 6-foot chain-link fencing topped with three 
strands of barbed wire along the enllre boundary of the site. The fence would not extend across the access 
road but alongside it to allow vehicle traffic through the site while preventing access to the unsafe areas 
within SWMU 8. The fence would provide a physical barrier to public access around the entire SWMU. 
Fence-mounted warning signs would he positioned every 200 feet {total of e1ght signs). A double-sided 
swing gate with a 20-loot opemng would be installed along the roadside of each fenced area {total of two 
gales) to allow access to both portions of SWMU 8 that border the access road. The placement of signage 
and limcing lor Alternative 2 i.- shown in Figure 4-2. The effectiveness of Alternative 2 would be 
Sl!,'lli licantly greater than that of Alternative I. with !,'Teater protection against inadvertent intruders as a 
result of the fencing. The O&ivl Plan would also include maintenance and repair of the chain-hnk fence 
and signs. 

This alternative is more expensive than Alternative I. with a life-cycle cost of approximately $268.041, or 
nearly 1.7 times Alternat1ve I 's lite-cycle cost. 
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4.3.2.2 SWMl' 9 

The corrccttvc action alternatives are summarized in Table 4-J. along w1th the associated level of 
protection of human heahh and safety and a~sociated hfc-cyele costs: 

i\lternatl\'es 2 and J would include the ti!llowing common features: 

• BMP. deed recordation. and zomng controls that establish controls to prohibit mtrusJOn into 
~uhsurfacc soil: 

• installation of warnin!! sigris: and 

• implementation of an O&M Plan to maintain the conditions of the Sl!,'11agc 

Similar to Alternatives 2 and 3. Altemativc I mcludes establishment of land use controls to prohibit 
mtrusiun mto subsurface smL However. additional controls to evaluate the adequacy of existing range 
control procedures and the security program already in place at the range are not included with 
Alternative I 

The parab>raphs below summarize the evaluation of the three corrective action alternatives with respect to 
the primary evaluation !actors of protection of human health and safety. tL'Chnical factors, and life-cycle 
cost. 

Alternative I: Institutional Controls: R:VIP and Existing Range Control and Security Procedures 

This alternative would prov1de ftlf the implementation of land use controls during the penod of ownership 
by DoD through cntorcement of the BMP and existing range control procedures. These procedures would 
prevent human access dunng scheduled firing activities. II wammg notice would be posted at the security 
tower regarding restnctions withm SWML: 9 This altcmative would protect human health and safety by 
preventing human exposure to contammants or exploded ordnance debris hy the establishment of legal 
land usc restrictions. The BMI' is an effective tool for prcvcntmg the disturbance of subsurface soil at the 
site. If the range propcn~ was to he tmnslerred in the future. noti licution of the propeny transfer would he 
made to regulatory authonth:s 

Th.s is the least expensl\c oft he three alternatives. with u life-cycle cost of approximately $85.483. 

Alternative 2: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Maintenance of 
Existing Physical Barriers, Post-mounted Warning Signs, Implementation of O&M Plan 

This alternative would provide ftlfthc Implementation of land use controls during the period of ownership 
hy DoD through enforcement of thl' BMP and deed recordation. ThiS alternative would protect human 
health and safety by preventing human exposure to contaminants or exploded ordnance debris by the 
cstabhshment of legal land usc restncnons. The BMP is an effective tool for preventing the disturbance of 
suhsurface soil at the s1tc. If this propeny was to he transferred m the future. notification of the property 
transfer would be made to regulatory authorities. The following proviSions would ensure implementation 
of land usc controls subsequent to property transfer: deed recordation: the purchase agreement or lease: 
zoning controls: applicahlc state land use control management systems in l'ffcct at the hme the property is 
transferred: community. transl<!rec. or governmental notice (if needed); and scll~certification (if feasible). 
To reduce potential exposure to health and safety hazards associated with SWMU 9, warnmg signs stating 
rest net ions on human act !\'It~ "11hm the SWMU would be posted on each side of the SWMU 

flll-27.'hlncl 0-1.!~01 4-9 
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I Corrective Action 

! Alternati,·e I: Institutional 
, Cnntrols: BMP. Implementation 

of O&M Plan. Existing Range 
Control and Security Procedurl·s 

I 
' I 

r ·\ hernati\·c 2: lnslltuttonal 
Conlrols· flMP. Deed 

J Recordauon. Lomng {. ontrols. 
j Post-mounted Warning Signs. 
1 Implementation ofO&M Plan 

1 Alternative 3: fnstitutional l t <mtrols: BMP. Deed 
Recordation. Zoning Controls. 

! Chain-link fience Barrier.·fenC'e-
[mounted ·warning Signs. 
llrnplemcntolion ofO&M Plan 

Table 4-3. SW:\HI 9: Corrective Action Alternatives 

Description Protection of Human Health and Safety 

This acrion would require Protection of human health and safety 
conti11ued implementation of would he primarily depc.:::ndent upon 
existing range control procedures enforcement of con1pliance with land use 
and usc of loca 1 land usc controls controls. Execution of existing range 
(BMP) to enforce restrictions on control procedures provides adequate 
land use. A warning notice would protection to human safety for all areas 
he pro\·idcd at the r~nge control within the range. There are no cxis1ing 
~ecurity t(.,wc-r natural or man-made barriers to prevent 

human access. 
Th1s action would require tegal Protection of human he-alth and safety 

I and local land use controls a;d would be primarily dependC"nt upon 
' . I enforcement of compliance \\ ith lanJ usc i s1gnage tn t.·nlorct: lt:'StnctiOns on 

land use. ~ controls. Added measure of protection by 
use ofsignage \\'Ould be limited due to 

I continued destJ.uction of signage from 
firing within the range. There are no 
existing natural or man-made barriers to 
prevent human access. 

This action \\'Onld re-quire legal In addition to the protection pro\·ided by 
and local land ust' \'Ontrols and Alternative 2. human access would be 
signage to enforce restrictions on further restricted by fencing topped with 
l3nd use. Physical barriers 10 be three strands of barbed wire around the 
installed would include 301 boundaries of the site. The fencing would 
linear feet of 6-fom chain-link be more efti!cti\'t~ than signs alone in 
tence topped with barbed wire deterring or discouraging unauthorized 
Jh)ng the cntirl' boundary Clfth'· excavJtion actiYitics. However. rep:1irs t0 

sire. damaged rcncmg and signs \\'Ould be 
ti'equem dLLe to firing activities \lo,'iEhin the 
range. 

Cost Comments 

$85.483 Least expensive: prm·iding 
reduced level of protection. 

~ 149 RQQ Moderately rxpensi\"C' 
I providing increased len: I I 

I ~)rprotc-rtion. I 
I 

$204.165 Significantly more 
expensive \Vith significant 
increase in level of 
protection compared to 

I Alternative L Howc\'CT. the 
increased cost is not j"""" >=o. ,; "-"' use of -:ite and surroundm!! 
areas. 

I - ·-



(total of four stgns). Tlw placement of si1-ms for Alternative I t; shown m hgure 4-3. C'omphance with 
warning stgns would restrict human access to the sttc because the wammg would discourage any 
tnadvcrtem or unsuspectmg excavation acttvtties. Warning St),'llS and po>ts would be repaired and/or 
replaced as needed through implementatiOn of a documented O&M Plan. 

!'his altcmattve is moderately priced. wtth a life-cycle cost of appro.xm1atel" $149.899. 

Alternatin• 3: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Fence Barrier, 
~aintenancc of Existing Physical Barriers, Fence-mounted Warning Signs, Implementation of 
O&M Plan 

This ai;emative is stmilar to Alternattvc 2 in that land use control provtsions would remain the same 
(BMP. deed recordation. zonmg control). and an O&M Plan would be tmplemented. This alternative 
would additionally provtde approximatdy 301 linear ieet of 6-loot cham-link fencing topped with three 
strands of barbed wire along the entire boundary of the site. The fence would provide a physical barrier to 
public access around the entire area of SWMU 9. Fence-mounted warning signs would be positioned on 
each Stde of the SWMV (total of four Stj,ms). The placement of si!,magc and fencing for Alternative 2 is 
shown in l'igure 4-4. A 20-foot-wide. double-swing gale would be located on the north side of the fence 
to allow access into SWMll 9. The effectiveness of Alternative 3 would be si!,mificantly greater than that 
of Alternative 2. with greater protection against inadvertent mtruders as a result of the fencing. The O&M 
Plan would also include maintenance and repatr of the chain-hnk fence and signs. While installation of 
fencing at this stte i' fcastblc. tl would he wry impractical. because the sttc is located in an open and 
active rangl'. 

This alternative ts mort· cxpcnsl\·c than the other alternatives. with a lite-cycle cost of approximately 
5204.165. 

4.3.2.3 SW~ll II 

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

The nltcmatives would mclude the following common features· 

• BMP, deed recordation. and mnmg controls that establish contrnls to prohibit intrusion tttlo 
subsurface soil: 

• installation of warning Si!,ms: and 

• implementation of an O&M Plan to maintain the conditions of the St!,magc. 

The parab>raphs below summarize the evaluation of the twn coJTectivc action alternatives with respect to 
the primary evaluation factors of protection of human health and safety and ltfe-eycle cost. 

Alternative 1: Institutional Controls: BMP, Deed Recordation, Zoning Controls, Maintenance of 
Existing Physical Barriers, Post-mounted Warning Signs, Implementation of O&M Plan 

This allcmative would provide ""the tmplementation of land usc controls during the period of ownership 
by DoD through enforcement of the BMP and deed recordation. This alternative would protect human 
health and safety by preventing human exposure to contammants or exploded ordnance debris by the 
establishment oflegalland usc restrictions The RMI' is an cffcciiVl' toolli•r preventing the disturbance of 

4-ll 
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Table 4-4. SWMl' II: Corrective Action Alternatives 

Corrective Action Description Protection of Human Health and Safen 

Alternative 1: lnstinnional This action "·ould require lc!!al j Protection ofhuman health and .5afety 
Controls: BMP. Deed and loealland use controls and I would be primarily dependent upon 
Rec:x"·dation. Zoning Controls. stgnag.c to enforce n.·strictions o~ enforcement of compliance: with land usr: 

\ P·O!i.t-mounted \Vaming Signs. land use. controls. There are no existing natural or 
Implementation ofO&M Plan I man·made bamers tu prevent human 

I at.-cess. 
I :\ltemati\'e 2: lnstirution~l l This action \\'Ould require legal lin addition to the proteetton pronded by 
I C'ontrols: 13MP. Deed 
I R~cnnlation. Zonin't! Controls. 

1 

and local land. use controls and Alternati\'e l, fencing topped with barbed 
1 ~tgnage- to cnlorce reo;:tnctwns on wtre \l,:ould further restrict access. The . -l Cham-link Fence Barrier. Fencot.·~ \land usc. Phy:sical harrters to be fencing would be more cffecti\'C than signs 

. mounted V/arnmg "-;il!n" . m .. .:;talkd \\OUld include 1.113 alone in detening or discouraging 
! ! nl('lk!1W11taTi0!1 ,:f():l{: \.1 'Pl;:tP 1 Jmrar fert nf O~foot chain. link ! unauthonzed excavation activitieS. L I tence topped with barbed wire I .-J j a~ong the;: entire boundary of the I ______ sue. 

Cost Comments ! 

$147.109 I.cast expensive providing 
reduced le\'c] of protection. 

$216.6°6 Signiiicamly more 
expensive with signiiicant 
increase in lC'vd of 
protection compared to 
Alternative I. However. the 
increased level of 
protection justifies the.! 
increased cost. 

_ _l --



subsurface soil at the site. If this property was to be transferred in the future. notillcation of the property 
transfer would be made to regulatory authorittes. Tite following provisions would ensure implementation 
of land use controls subsequent to property transfer: deed recordation; the purchase ab>recment or lease; 
zoning controls; applicable state land usc 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 and safety hazards associated with SWMU II, warning signs 
stating restrictions on human activity within the SWMU would be posted at 200-foot intervals around the 
boundary of the SWMU (total of five signs). The placement of signs for Alternative I is shown in 
Figure 4-5. Compliance with warning s1gns would restrict human access to the site because the warning 
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. 

Thts is the less expensive of the two altcrna!Jves, with· a life-<:yck cost of approximately $147, I 09. 

Alternative 2: Institutional Controls: Bi\1P, Deed Recordation, Zoning Controls, Fence Barrier, 
Maintenance of Existing Physical Barriers, Fence-mounted Warning Signs, Implementation of 
O&M Plan 

This allernativc is similar to Alternative I in that land use control provtsions would remain the same 
(BMP. deed recordation. zoning control), and an O&M Plan would be tmplemented. This alternative 
would additionally prov1de approximately 1.113 linear feet of 6-foot chain-link fencing topped with three 
strands of barbed WJTc along the entire boundary of SWMl.l II. The fence would provide a physical 
bame1 to public access around the ent1re SWMU. Fence-mounted warnmg signs would be positioned 
every 200 feet (total of live signs). A 20-foot-wide. double-swmg gate would be located on the northwest 
comer of the fence to allow access for maintenance withm the fenced area The placement of signagc and 
fencing for Alternat1vc 2 JS shown in Figure 4-6. The effectiveness of Alternative 2 would be significantly 
l,>reater than that of Alternative I. with !,'Teater protection agamst inadvenent intruders as a result of the 
lcncing. The O&M Plan would also include maintenance and repair of the chain-link fence and signs. 

This alternative JS more e.xpens1ve than Alternative I. with a life-cycle cost of approximately £216.676. or 
more than 1.5 times Alternative 1·s lilc·cyclc cost. 
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5.0 CONCEPTUAL DESIGN AND IMPLEMENTATION PLAN 

This section presents a conceptuul des1gn und plan tor implementation of the selected corrective uction 
altemative for each SWMU. Based on the level and type of soil contamination and the fact that exploded 
ordnance debris may still be present. a cost-effective corrective action was selected that would adequately 
protect human health and safety. Th<· technology evaluation presented in Chapter 4 compared two 
different corrective action alternatives for SWMlJs 8 and II and three alternatives for SWMU 9 based on 
their effectiveness at protecting human health and safety. life-cycle costs, and technical factors. The 
selected alternative and justification I{Jr the given selection are presented in Table 5-1. 

Table 5-1. Selected Alternative Summar)' Table 

SUe Selected Alternative Summarv of J ustificatlon 
SWMU8 Alternative 2: Institutional Controls: BMP, Deed Hi~h level of protection. 

Recordation. Zoning Controls. Fence Barrier. 
Maintenance or Existing Physical Barriers. Fence-
mounted \Vaminl! Signs, Implementation ofO&M Plan 

SWMU9 Alternative 1: lnstin1tional Controls: BMP, Sullieientlevel of protection at a 
Implementation of O&M Plan. Existing Range Control relatively low cost; most practical 
and Security Procedures alternative. 

SWMl.i II Alternative 2: Institutional Controls: BMP, Deed High level of protection. 
Recordalion. Zoning Controls. Fence Barrier. 
Maintenance ofExistmg Physical Barriers, Fence~ 
mounted \Vaming Sicns, lmpkmentation of0&~·1 Plan 

5.1 SF.LF.CTED CORRECTIVF. ACTIO:'-/ 

S.l.l SWI\'Hl8 

The selected correcttve action altemali,·e for SWMU 8 involves a multi-layered approach to restricting 
human activity withm the boundanes of the subject site. The selected set of institutional controls 
comprising this alternative will provtde a combination of land use restrictions and prohibitions and 
physical baniers. Land us<' restrictions will be documented and/or cntorced through deed recordation, the 
BMP, zoning restrictions. and si!,'llagc Six-toot·high chain-link tencing topped with three strands of 
barbed wire will be provided as a physical barrier to access by humans. 

Justijicatio11 of Selection 

Alternative 2 has been selected because it will provide eftective protection of human health and safety. 
Although the posting of warning signs without fencing would be less expens1vc, the additional degree of 
protection provided by the fencing is necessary to ensure human safety. The protection that the fence will 
provide against inadvertent access to the site and unauthorized excavation below the ground surface 
JUstifies the moderately greater expense of implementing Alternative 2 rather than Alternative I. The 
Institutional controls described for Alternative 2 will provide a sufficient level of protection for human 
health and an adequate degree of long-term reliability and cffect1veness as well as short-term 
effectiveness. The institutional controls under Alternative 2 can be easily and affordably implemented. 
Justification tor selection of th1s corrective action alternative is further detailed in the following 

· cvaluat10ns of effectiveness. implemcntability, and cost. 
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Effectiveness. Chain-link, barbed-wire fencing; warning signs; and documented land use restrictions will 
be highly effective and provide long-term reliability with respect to preventing human exposure to 
contaminants or exploded ordnance debris within the boundaries of SWMU 8. The use of chain-link, 
barbed-wire fencing provides a high degree of both short-term and long-tenn reliability for the prevention 
of site access by humans. To maintain an acceptable level of long-term reliability and effectiveness, the 
BMP will establish land use controls during ownership by DoD. In addition, all construction will be 
prohibited under the BMP. These land use controls will remain in effect after transfer from DoD 
ownership by restrictions imposed through deed recordation. 

An annual O&M program will be administered to replace or repair warning signs and fencing, 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 
and/or repair of warning signs and fencing. 

Providing institutional controls over the short term will be a very effective means of minimizing or 
eliminating human exposure to buried exploded ordnance debris within the boundaries of SWMU 8. 
Posting of warning signs together with existing access restrictions will be most effective over the short 
term. The site is remote and not being used, so access is already limited. 

Implementability. Very few factors limit implementability of the institutional controls under evaluation. 
On-site personnel or contractors can readily perform fence installation and posting of signs. 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 necessary land use controls because 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 fencing and warning signs, administrative 
activities associated with acquisition of legal controls, O&M activities, and management and oversight is 

. $268,041. Although Alternative I is less expensive ($1 09,865), Alternative 2 provides a significantly 
higher level of protection with respect to preventing access by humans. 

5.1.2 SWMU9 

The selected corrective action alternative for SWMU 9 involves a multi-layered approach to restricting 
human activity within the boundaries of this inactive EOD area. The selected set of institutional controls 
comprising this alternative will provide a combination of land use restrictions and prohibition. Land use 
restrictions will be documented and/or enforced through the BMP and existing range control procedures 
and the existing security program for the range. 

Justification of Selection 

Alternative I has been selected because it will provide effective protection of human health and safety at 
a relatively low cost due to the use of existing range control and security procedures. Although the 
installation of fencing and signs or signs alone would provide an additional degree of protection, the use 
of signs and fencing provided by Alternatives 2 and 3 is not considered practical because the site is 
located in an open range, and the protection would be rendered ineffective because of current and future 
range activities. Access controls have already been established through the existing security and range 
control program. Institutional controls described for Alternative I will provide a sufficient level of 
protection for human health and safety and an adequate degree of long-term reliability and effectiveness 
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as well as short-tenn effectiveness. The tnstitutional controls under Alternative I can be easily and 
affordably tmplemented. Jusufication for selection of this correcuve action alternative is further detailed 
m the following evaluations of effectiveness. implementability. and cost. 

Effectiveness. Existing land use restrictions and additional documented land use restrictions (i.e .. no 
construction or use of shallow groundwater) will be highly effective and provide long-tenn reliability 
with resp,-ct to preventing human exposure to contaminants or exploded ordnance debris within the 
boundaries of SWMU 9. To maintam an acceptable level of long-tenn reli•bility and effectiveness, the 
BMP will establish land use controls during ownership by DoD. In additiOn, all construction will be 
prohibited under the BMP. These l•nd use controls will remain in eflcct after ttansfer from DoD 
ownership by restrictions imposed through deed recordation. 

PrO\·iding institutional controls over the short tenn will be a very effective means of minimizing or 
eliminating human exposure to surface and subsurface exploded ordnance debris within the boundaries of 
SWMU 9. The site is remote. so access is already limited. Access is further restricted in accordance w1th 
security and control procedures established for the range. Access must he authorized and scheduled by the 
security tower authoritie' for the range. Furthermore. a warning notice will he posted at the tower to 
restrict activities involving mtrusion mto the subsurface at SWMIJ 9. 

Implement ability. Very lew H1ctors limit implementability of the institutional controls under evaluation. 
Land usc controls restrictmg access are already in place because SWMII 9 1s within an active range. 
Modification to the BMP will reqmre additional time and effort for development, preparation. and 
proccssmg of necessary paperwork. However, the lime and resources are available to administer and 
acqutre necessary land usc controls because the property is not expected to he sold or leased in the near 
future. Admmistrative provisions already exist to facilitate incorpomtion of land use controls into the 
BMP. 

Cost. The estimated total life-cycle cost of modification to the BMP and proviswn of a warning notice for 
the tower is $85.483. Alternative 2 would be more expensive due to the costs associated with the time and 
matenals required for sign installation and O&M activities. Alternative 3, which would provide the same 
land use controls as Alternative 2 bul would also include installation of fencing. would he si!,'llilicantly 
more• ewens1vc (S II X.6X~) than the selc·cted alternative. 

5.1.3 SWi\fl! II 

The selected corrective action alternative for SWMU II involves a multi-layered approach to restricting 
human activity within the boundaries of this inactive EOD area. The selected set of institutional controls 
comprismg !his alternative will provide a combination of land use restrictions and prohibitions and 
phys1cal barriers. Land use rcolriction' will be documented and/or enforced through deed recordation, the 
BMP. lOntng restrictions. and signage S1x-foot-high cham-lmk fencing topped with three strands of 
barbed wire will be pn>v1dct.l as a phys•cal hamer to access by human,;. 

Ju.<tijicatiiJII ofSelectitm 

Alternative '2 has been selected because it will provide effective protection of human health and safety. 
Although the posting of warning signs without fencing would be less expensive. the additional degree of 
protection provided by the fencmg is necessary to ensure human safety. The protection that the fence will 
provide against inadvertent access lo the s1te and unauthorized excavation below the ground surface 
JUstifies the moderately greater expense of implementing Alternative 1 rather than Alternative I. 
Institutional controls described for Alternallve 2 will provide a sufficient level of protection for human 
health nnd safety and an adc'-luatl· degr<·c of long-term r<:liability and dTectiveness as well as short-term 
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effectoveness. The institutional controls under Alternative 2 can be easily and aflordably implemented. 
Justitication t(>r selection of this corrective action alternative is further detailed in the following 
evaluations ofcfl'ccti"cness. implementability. and cost. 

Effectiveness. Chain-lmk. barbed-wire timcing; warning signs; and documented land use restrictions will 
be highly effective and provide long-term reliability with respect to preventing human exposure to 
contaminants or exploded ordnance debris within the boundaries of SWMU II. The use of chain-link. 
barbed-wire fencing provides a high degree of both short-tern> and long-term reliability for the prevention 
of site access by humans. To maintam an acceptable level of long-tetm reliability and effectiveness, the 
BMP will establish land usc controls during ownership by DoD. In addition, all construction will be 
prohibited under the BMP. These land use controls will remain in effect after transfer from DoD 
ownership by restrictions omposed through deed recordation. 

An annual O&M program will be administered to replace or repair warning signs and fencing, 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 
and/or repair of warning signs and fencong. 

Providing mstitutional controls over the shon tenn will be a very effectove means of minimizing or 
eliminating human exposure to buried exploded ordnance and debris within the boundaries of SWMIJ II. 
Posting of warning signs together with existing access restrictoons will be most effective over the short 
term. The site is remote and not being used. so access is already linn ted. 

Implementability. Very few li~etors hmit omplementability of the institutoonal controls under evaluation. 
On-site personnel or contractors can readily perfom1 fence installation and posting of signs. O&M 
inspections require IC\\ resources with respect to inspection personnel ami materials for repair. 
Establishment of an adequate combmation of land use management tools woll require additional time and 
cfll1M for development. preparatoon. and processing of necessary paperwork. However. the time and 
resources arc available to administer and acquire necessary lund use controls because the property is not 
expected to be sold or leased on the near future. Administrative provisoons already exist to facilitate 
oncorporatoon of land usc controls into the HMP and to facilitate deed recordation. 

Cost. The cstomated total hfe-cyclc cost of installation of t'encong and warning signs. administrative 
activities associated wuh acquisotion of legal controls. O&M activotics. and management and oversoght is 
$216,676. Although Altcrnauve I i:; less expensive ($69,567;. Altcrnallll' 2 provides a significantly 
higher level of protection woth respect to preventing access by humans. 

5.2 COi\CEPTl.IAL DESIGNS 

5.2.1 SWMl' 8 

During the period of ownership by DoD, institutional controls will be recorded in the BMP to ensure 
implementation. Notitication of transfer will be made to regulatory authonties upon transfer of property. 
Land use restricuons 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 lime the propeny is 
transferred: community. transferee, or governmental notice (if needed); and self-certification (if feasible). 
To reduce ·potential exposure to human health and safety hazards associated with SWMU 8, 6-foot-high 
fencing topped with three strands of barbed wire will be installed around the boundary of SWMU 8. 
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Warning signs stating restrictions on human activity within SW'VIll ~will he mounted on the fencing at 
200-f{>ot intervals (sec hgure 4-~ 1. 

All activities within the boundary of the SWMU that would involve disturbance of the subsurface will be 
prohibited in accordance with all land usc control mechanisms. Activoties that will be prohibited include 
military training exercises. huntong. recreational activities. and construction. However, the following 
activities. conducted in a manner that would.minimize disturbance of the subsurface. will be permitted: 
performance of wildlife studoes and provision and maintenance of teed lots !{,.deer. 

Estab/ishme11t of /ll.,titutirmal Co11tro/s 

Prior to mstallation of tencing and postmg of warning signs at SWMU 8. land use and "zoning-like" 
requirements for the subJeCt site will be incorporated into the BMP. which will include all restrictions and 
provisions documented m Appendix ll of this report. The BMP will include a description of institutional 
controls as provided in this CAl'. The appropriate implementing document(s) will include land usc 
prohibitions and restrictions. mcludmg those related to activities that disturb the subsurface and to 
construction of new buildings. The appropriate implementing document(,) will also provide allowances 
f{>r those activotoes thao do not ompact the subsurface. as dcscnbed ahnvc. Reference to documents 
relevant to the corrective actions perfurmcd at SWMU 8 woll aiMl be included in the BMP. 

Deed recordation and the purchase or lease agreement upon property transfer will also incorporate land 
usc controls. Deed recordatoon provisoons and requirements arc described 111 Appendix B. The deed 
recordation wilL 111 perpetuity. notify any potential purchaser ofthL· properly that SWMU 8 has been used 
as an EOD area. The purchase agrcement(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 a tier Trunslcr of Property," the 
property dospusal agent will ensure that the transfer documents for real property reflect the land use 
controls. The legal oflicL' of lJSACE and its telephone number will be included as a point of contact in the 
purchase agreement and deed i11 case a problem arises with a use controL additional contamination is 
found, or the transferee woshes to revise or temlinate a land use conorol. All applicable and appropriate 
stat<' land use control management systems in effect at the time of transfer will also be implemented. 
Additoonal land use control mechanisms related to property translcr (e.g .. notices. media use restrictoons. 
sdf-cerlificahnn) will he evaluated and implemented as necessary and appropriate. 

A survey plat has been prepared by a professional land smTeyor certified in the state of Georgia 
(Appendix C). The plat will he mcluded in the BMP. Tile survey plat indicates the location and 
dimensions of SWMU X w1th respect to permanently surveyed benchmarks. The plat contains a 
prominently displayed note that states Fort Stewarf s obligation to prohihit dosturbance of SWMll R in 
accordance with this CAl'. 

A 6-timt-high. industrial cham-lmk lencc constructed of 6-gauge galvanozed steel topped with three 
strands of barbed wire will be installed around the perimeter of each portion (878 linear feet and 
936 linear feet. respectively) of SWMU S bordering the access road. rencing will include 2-inch-diameter 
galvanized posts set a minimum of 2 teet bgs in concrete on I 0-font centers. Four-inch-diameter 
galvanized posts will be mstalled at each comer and as the supports at each swmg gate. One 20-foot-wide 
(total). double-swing gate will be installed along the side of each fenced area (total of two) that borders 
the access road (sec Figure 4-21. The minomum specifications ti>r the chain-link fencing and gates are 
presented in F1gure 5-1. 
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Eight fence-mounted warnong sib'llS will be posted at approximately 200-foot mtervals surroundong the 
perimeter ofSWMll R. as shown in Figure 4-1. These signs will he worded as follows: 

CAliTION: 
FORMER EXPLOSIVE ORDNAI'\CE DISPOSAL AREA 

NO TRESPASSING 
CONTACTDPW 

REGARDING USE RESTRICTJOI\"S 
767-2010 

Each sign will have the dimensiOns of 24 inches by 24 inches. Warning sit.'llS will be metal plates with 
reflective painting and weather-resistant construction. The signs will have a brown background and whtte 
lettering. 

Signs will be permanently mounted to chain-link fencing. All signs will be permanently labeled (for 
identification purposes) on the back with a numerical identification number as shown on Figure 4-2. 

The warning signs and lcncing at SWML: ~ will be inspected annually m accordance with the O&M Plan. 
Damaged fencing will be repa~red as needed. Damaged signs will also be repaired or replaced as needed. 
Repmr or replacement of signs or lcnnng will occur Within I month uf mspection. Should damage be 
observed between inspections. repair or replacement will occur within I month of observation. 

5.2.2 SWM{I 9 

During the period of DoD"s ownership. institutional controls will be recorded in the BMP to ensure 
implementation. Notllication of transfer will be made to regulatory authonties upon transfer of property. 
Land use restrictions and mstilullonal control requirements that are expected to be enforced subsequent to 
property transfer will be established and implemented !(>r the property upon transfer of the entire range. 

All activ11les that would mvolve disturbance of the subsurface will be prohibited in accordance with BMP 
reqUirements. Activities that will be prohibited include hunting. 1ccreational activities, and/or 
construction. Only activities associated w11h. permitted by, and controlled hy the range procedures will be 
permitted on the site. 

f.\tab/ishmellf of lnstilutiollul Colllrol.• 

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 BMP will include land usc 
prohibitions and reStriCtions. mcludmg those related to activities that disturb the subsurface and to 
construction of new buildings. The BMP will also provide allowances lor those activities lhat do not 
Impact the subsurface. as descnbed above. Reference to documents relevant to the corrective actions 
perl(>rmed at SWMU 9 will also be included in the BMP. 
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These prohibitions and restrictions will be documented in a warnmg notice posted at the security tower 
f(>r the range along with a site map showing the location of SWMU 9 relati,·c to the tower. The warning 
notice will mclude the ti>llowmg text: 

WARNING: 
l'iACTIVE EXPLOSIVE ORDNANCE DISPOSAL AREA 

li'\ RED CLOUD RANGE, HOTEL AREA 

The following restrictions/prohibitions apply to the SWMl1 9 site: 

1. All activities on the property that rna~· result in disturbance of 
subsurface soil are expressly prohibited. 

2. 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 express]~· prohibited. 

3. Hunting and recreational activities are expressly prohibited. 

4. All construction within the property boundaries is expressly 
prohibited. 

The warning sib'll installed at the Range Control Tower at the SWML will be inspected annually in 
accordance with the O&M Plan. The damaged sign will be repaired or replaced as needed. Repair or 
replacement of the sign will occur within I month of tnspection. Should damage be observed between 
inspections. repair or replacement will occur within I month of observation of the damage. 

A survey plat has been prepared b) a professional land surveyor certified in the state of Georgia 
(Appendix C). The plat will he included in the HMP. The survey plat indicates the location and 
dimensions of SWMU 9 with respect to pennanently surveyed benchmarks. The plat contains a 
prominently displayed note that stat co Fort Stewart's obligation to prohohit disturbance of SWMU 9 in 
accordance with th" ('Af' 

5.2.3 SWMl' II 

During the period of ownership by DoD. institutional controls will be recorded in the BMP to ensure 
implementation. Notification of transfer will be made to regulatory authorities upon transfer of property. 
Land use restrictions and institutional control requirements that arc expected to be enforced subsequent to 
property transfer include the followmg: 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 and safety hazards associated with SWMU II, 6-foot-high 
chain-hnk fencing topped with barbed wire will be installed around the boundary of SWMU 11. Warning 
sib'llS stating restrictions on human activity within SWMlJ II will he mounted on the fencing at 200-foot 
intervals (see Figurl' 4-6). 

All activities wothin the boundaries of SWMU ll that would mvolve disturbance of the subsurface will be 
prohibited in accordance with all land usc control mechanosms. Activities that will be prohibited mclude 
military training cxerc1ses. hunting. recreational activities, and construction. However, the following 
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acttvttles. conducted m a manner that would minimize disturbance of the subsurface, will be pem1itted: 
performance of wildlife stud res and provision and maintenance of feed lots for deer. 

Establishment of Juslitutioual Controls 

Prior to installation of fencing and posting of warning signs at SWMU I I. land use and "zoning-like'' 
reqUirements for the subject stte will be incorporated into the BMI'. which will include all restrictions and 
provisrons 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, tncluding 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 tmpact the subsurface, as described above. Reference to documents 
relevant to the correctiv<· actions perfom1ed at SWMLJ II will also be included in the BMP. 

Deed recordation and the purchase ah'Teement 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. m perpetuity. notify any potential purchaser of the property that SWMU 11 has 
been used as an EOD area. 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 \JSACE and its telephone number will be included as a point of 
contact in the purchase ah'feement 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 efi'ect at the time of transfer will also be 
1mplcmented. Additional land usc control mechanisms related to propel1)' transfer (e.g .. notices, media 
use restrictions. self-cerhtication) will be evaluated and implemented as neceS5ary and appropriate. 

A survey plat has been prepared by a professional land surveyor cert1fied in the state of Georgia 
(Appendix CJ. The plat will be included in the BMP. The survey plat indicates the location and 
dimensions of SWMU I I with respect to permanently surveyed benchmarks. The plat contams a 
prominently displayed note that states l'ort Stewart's obligation to prohibit disturbance of SWMU I 1 in 
accordance with th" <'A P. 

A 6-foot-high. industrial chain-hnk fence constructed of 6-gauge galvanized steel topped with three 
strands of barbed w1rc will be installed around the perimeter of( 1,114 linear feet) ofSWMU II. Fencing 
will mclude 2-inch-diameter galvanized posts set a mmimum of 2 feet bgs m concrete on I 0-foot centers. 
Four-mch-diametcr galvanized posts w1ll be installed at each comer and as the supports at each swing 
gate. One 20-J'oot-wide (total}. double-swmg gale will be installed along the northeastern side of 
SWMll I I (see F1gure 4-6). The minimum specifications for the chain-link J'encmg and gate are presented 
l'igure 5- I 

Five fence-mounted warnmg signs will be posted at approximately 200-foot intervals surrounding the 
perimeter of SWMU 1 I. as shown 111 l'l!!ure 4-6. These. signs will be worded as t<>llows: 

llll·275{llnc)'0-l!301 

CAUTION: 
FORMER EXPLOSIVE ORDNANCE OJSPOSAL AREA 

NO TRESPASSING 
CONTACTDPW 

REGARilJNG USE RESTRJ('TIONS 
767-2010 
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Each sign will have the dimensions of 24 inches by 24 inches. Warning SJ!!llS will be metal plates with 
reflective paintmg and weather-resistant construction. The signs will have a brown background and white 
lettering. 

Signs will be permanently mounted to chain-link fencing. All signs will be permanently labeled (for 
identification purposes) on the back with a numerical identification number as shown on figure 4-6. 

The warning signs and fencmg at SWMU II will be inspected annually in accordance with the O&M 
Plan. Damaged fencing will be repaired as needed. Damaged signs will also be repaired or replaced as 
needed. Repair or replacement of signs or fencing will occur within I month of inspection. Should 
damage be observed between inspections. repair or replacement will occur within I month of observation. 

5.3 COST ESTIMATES 

Detailed cost estimates are provided in Appendix D for implementation of institutional controls at each of 
the subject inactive EOD areas. The life-cycle cost estimates for the selected institutional controls 
alternatives for the subject inactive EOD areas are provided in Table 5-2. 

Capital costs include matenals and labor associated with installatiOn of fencing and/or mounting or 
posting of 24-inch by 24-inch aluminum si~omage according to the quanlities provided in Table 5-3. 

Table S-2. Estimated Cost for Selected Alternafi\'e for Each SW!\111 

Capital 
Site Costs O&M Other• Total 

SWMl.' ~ $59,290 s 113,639 $95.112 $268,041 
SWMU9 $5,200 $49,950 $30,333 $85.483 
SWMU II $40,044 $99,747 $76,885 $216.676 
" Includes ~ngmccrmg mJna~cnl('nt, contmgcncy, hL·ulth ;md safety_ :md cunfn.Iclor profit. 

Table S,-3. Summary of Primary Physical Compom•nts of 
Each Selected Alternatin 

Number of 
Fencing 20-Foot 

Site (feel). Gates" 
SWMt: ~ (878 and 2 

936)" . 
SWMU '! 0 0 
SWMU 11 1.114 I 
" Two separate areas an! requ1rcd to be fenced. 
/·Sign to be loc:ucd at the Range Contfol Tower 

Number of 
Siens 

8 

I' 
~ 

The number of signs is based on the measured boundary lineage of the s1tc (approximately one sign per 
200 feet). The cost of a smgle 20-foot-wide. double-swing gate is included tor each fenced area. Costs 
that would be assoctated with the deed recordation are also included. 
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O&M cost~ include the priws of annual inspccuons and fence and sign repair/replacement every 5 years 
for 30 years. For SWMlls 8. 9. and I!. the cost for s1gn repairtrcplaccment<·very 5 years was assumed to 
be equivalent to 25 percent of the cost of initial installation. Also. for SWMLs X and II. the cost for fence 
repair/replacement every 5 years was assumed to be equivalent to 10 percent of the cost of initial 
installation. The cost of si1,>n and/or lence repairs at SWMU 9 was assumed to be equivalent to the 
percentage of cost for the initial installation: however, the frequency of repair/replacement was assumed 
to be every year because fencing and•<lf Signs would be subjected to lrequent damage resulting from 
aclivittt.:s occurring withm the activt." range. 

5.4 IMPLEME!'IITATI0:-1 SCHEDl'LE 

Implementation of the correcuvc ucuon w1ll begm at these sites once approval of this CAP is received 
lrom GEP[). The schedule presented 10 Table S-4 has been established for Implementation of institutional 
controls at this site. 

Table S-4. C'orrecti\'e Action lmplementaHon Schedule 

--
Frequency of Action or 

Time from GEPD Approval of 
CAP 

Task (davs) 

Procure fencing. signs. and material5 90 
Record institutional controls in BMP unO any other approved 120 
implementing document 
Install fence and post signs ar each sik 120 
Pcrfom1 inspections (Implement O&M Plan) Annually'' 
Repairtreplace siunauc and repa1r fencing As needed 
Notify GEPD of property transtcr Prior to property transfer 

Establish appropriate legal land use controls for property transfer Prior lo property transfer 
(e.u. .. deed recordation. lease or purchasC' agreements) .. - .. The tma O&M rcpor1 \\Ill be submitted In (JEPD 455 day5 after lh'-' m:stallullon nlthc lcnung umJ s1gns. \\·llh 
subsequent report~ suhmliiC'd ;_~nnuully 1hrrc.1fter 
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Gregory V. Stanley, Colonel, U.S. Army 
Director, Public Works 

\I. ....,1 1'11"-"'1.\Al'"""l I .. _. ...... ......,.._.... __ _ 

205 Butler Stre'e,, -·"'··Suite 1162, Atlanta, Georgia 30334 
lon!ce C. Barrett, Commissioner 

Environmental Protection DlviSIOI)_ 
Harold F. Rehe!s, Director 

404/656·2833 

December 8, 2000 

CERTIFIED MAIL 
RETURN RECEll'T 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: Phase II RCRA Facility Investigation (RFI) Report for Sixteen (16) Solid Waste Management Units 
(SWMUs) dated Apri12000; 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 and determined the following. 

1. In correspondence (Khaleghi to Perez) dated July 14, 1999, GA EPD forwarded two hundred and 
seven (207) comments to Fort Stewart documenting our review of the February 1999 version of the. 
Phase II RFI Report for 16 SWMUs. Upon receipt of that 1etter, 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 Khaleghi) dated August 20, 1999 and 
(Perez to Rabon) dated September 27, 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 October 4, 1999. 

Fort Stewart has further provided an amended Response to Comments in Appendix L (Volume lli) of 
the Phase II RFI Report for 16 SWMUs dated Apri120.00 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-exec1,1te~ by Ms. Melanie Little of your staff and by Science Applications International 
Corpora(iqn. It is also our opinion that this Phase II RFI Report for 16 SWMUs dated April2QOO iS of. 
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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 Hazardous 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 CPR 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 II RF! Report for 16 SWMUs dated April 2000 is complete, as qualified by Comment Nos. 
7-9 below. 

4. Corrective action is required at the SWMUs listed below pursuant to 40 CPR §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 N.E.1 and N.E.2 in your 
Pernlit, Fort Stewart must submit CAPs for the following SWMUs toGA EPD within ninety (90) days 
from receipt of this correspondence. 

a. Camp Oliver Landfill (~WMU 29 
b. TAC-XLandfill(SWMU3) 
c. · Inactive BOD Area located approximately Nine (9) Miles Northeast of the Garrison Area 

(SWMU8) 
d. Inactive BOD Area in Red Cloud Range, Hotel Area (SWMU 9) 
e. Inactive BOD Area North of Garrison Area (SWMU 10) 
f. Inactive BOD Area located approximately Three (3) Miles Northeast of Garrison Area 

(SWMU11) 
g. Active BOD containing Open Detonation Unit and Open Bum Unit (SWMU 12A), Open 

Detonation Unit (S'WMU 12B) and Open Bum Unit (SWMU 12C) 

5. Corrective action is required at the SWMUs listed below pursuant to 40 CPR §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 N.E.1 and N.E.2 in your 
Permit, Fort Stewart must submit CAPs for the following SWMUs to GA EPD within. one hundred 
and eighty Cl80) 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 reconnnendations 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 (SWMU 19) . 
d. 3'• Squadron 7"' Cavalry Motor Pool and four (4),~sociiited Oil/Water Separators (SWMU 

27A) . ··'-Y• ·:· ...... . 
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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 (S\VMU 27C) 
g. 26"' 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\VMU 27E) 
i. DISCOM Motor Pool and associated Oil/Water Separator (SWMU 27G) 
j. NGTC Block 9900, 10300 Motor Pool and associated two (2) Oil/Water Separators (SWMU 

27I) 
k. 3'd BN, 69th Armor Motor Pool Wash Rack and Oil/Water Separator (SWMU 27K) 
!. NGTC Block 10100 Motor Pool Wash Rack and Oil/Water Separator (SWMU 27M) 
m. NGTC Block 9800 Motor Pool Wash Rack and Oil/Water Separ11tor (SWMU 27N) 
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 MI 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 32) 
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 Penni!. 

7. ·With respect to the Third (:id) Inf. Engineer Brigade Motor Pool and associated two (2) Oil/Water· 
Separators (SWMU 27F), GA EPD tentatively concurs with tbe 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 Pennit. Please also note that the investigation 
results of the second Oil/Water Separator are documented in the Addendum for SWMU 
27F/Northwest of Building 1340 dated An gust 2000 which was received by GA EPD on August 30, 
2000 and is currently in process for review by our agency. 

·s. Witb respect to the GANG MATES Motor Pool and associated two (2) Oil/Water Separators (SWMU 
27J), GA EPD tentatively concurs with tbe 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 (Khaleghi to Perez) dated July 14, 1999; GA EPD will not separate this Oil/Water 
Separator from the one located at Building 10531 by further subdividing SWMU 27J in Appenrux A 
of your Pennit. Please also note that the investigation results of the second Oil/Water Separator are 
documented in the Addendpp1 {or SWMU 27J/Building 10531 dated July 2000 which was received by 
GA EPD on July 20, 2000'iild'is currently in process for review by our agency. 
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9. Fort Stewart has submitted Addenda to the Phase RFI Report for 16 SWMUs dated Apri12000 for the 
following 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 Oil/Water Separator (SWMU 27T) 

Please note that the investigation results documented in the 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 this correspondence, please contact Brent Rabon of my staff at 
(404)656-2833. 

Sincerely, 

Bruce Kluileghi, Unit Coordinator 
Hazardous Waste Management Branch 

c: Mr. Larry Rogers, GA EPD-Southeast Regional Office 
File: Fort Stewart(R) 
R:\BRENTR\STEW ARnl6SWMUS\PHASBllRFIREPORTAPPROV AL 
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EXECUTIVE SUMMARY 

This report summarizes the results of the Phase)] Resource Conservation and Recovery Act (RCRA) Facility 
Investigation (RFI) 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 10; Inactive 
EOD Area Located Approximately Three Miles Northeast of Garrison Area, SWMU II; Active EOD 
Containing Open Detonation Unit and Open Bum 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 motorpool sites) as designated under 
Hazardous Waste Peimit 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 IT RFis for the 16 SWMUs at Fort Stewart, Georgia, as 
defined in the Phase IT RFI SAP (SAIC 1997) (approved by the GEPD in October 1997) are listed below. 

Phase/ RFI 

• Detennine if contamination of the environment has occurred. 

• Detennine whether contaminants, if present, constitute a threat to human health or the environment. 

• Detennine the need for future action and/or no further action (NF A). 

Phase II RFI 

• Detennine the horizontal and vertical extent of contamination. 

• Detennine whether contaminants present a threat to human health or the environment. 
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• Detennine the need for future action and/or NF A. 

• Gather data necessary 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 
with 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 
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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. 
Up gradient or upstream samples were not collected at sites under a Phase I RFI (i.e., SWMUs 19, 24B, 27 A 
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 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. Surface water and sediment 
background samples were collected during the Phase II RFI and applied to the SWMUs on a site-specific basis. 

Inorganics 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 further evaluated as potential concerns based upon fate and transport characteristics and upon 
their potential risk to human health and ecological receptors. A summary of SRCs 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 of the 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 ill (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 performed for each SWMU 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. 
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• For inorganics, compare detected concentrations to naturally occurring background levels to determine 
if detected in organics are naturally occurring or are associated with past activities at the site. 

• IdentifY potential migration and exposure pathways associated with the site and identifY potential exposure 
scenarios to detennine 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 detennine if site conditions warrant 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 I o·• 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 I x 10"' 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 detennine 
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-of-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: (I) 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. 
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• Additional Investigation (Phase 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. 

• Corrective Action Plan: A CAP was recommended if the nature and extent of contamination at a SWMU 
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 ecological receptors, or 
institutional controls need to be applied to protect the health and safety of humans coming in contact with 
the site (i.e., inactive EOD areas). Such a site requires a CAP to evaluate appropriate remedial actions to 
eliminate or minimize these potential risks. 

The recommendations for each SWMU are presented in Table ES-3. 
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Type of 
SWMU Investigation 

2 Phase II 

3 Phase II 

9 Phase I" 

10 Phase II 

11 Phase II 

12A Phase II 

14 Phase I 

17 Phase II 

18 Phase II 

19 Phase I 

24B Phase I 

27A Phase I 
(Bldg. l339A) 

27A Phase I 
(Bldg. 1339B) 

27A Phase I 
(Bldg. 1322) 

27B Phase I 

27C Phase I 
27D Phase I 
27E Phase I 

(Bldg. 1628) 
Note: Footnotes appear on page ES-8. 

Table ES-1. Summary of Site-related Contaminants 

Site-related Contaminants 

Surface Soil Subsurface Soil Groundwater Surface Water Sediment 

2 VOCs, 14 pest, I VOC, 3 pest., 3 VOCs and 3 metals None alpha-Chlordane 
I SVOC, and 6 metals I SVOC, and 3 metals 

4 pest, BEHP, As, Cr, 2 VOCs, BEHP, 3 pest., 3 VOCs, 3 pest., Ba, I SVOC, As, Ba, Cr, 6 VOCs, As, Ba, Cr, 
andPb Cr, and Cd Cd, Cr, Pb, and Hg andPb Pb, Hg, and Se 

As, Cr, and Ag NC NC NP NP 
As, Ba, Cr, and Pb NC" None Cd, Cr, and Hg As, Ba, and Pb 

As, Ba, Cr, Pb, and NC" None NP NP 
Ag I 

3 SVOCs, 4 exp., and AI, As, Ba, Cr, Fe, Pb, BEHP, I exp., and RDX, Pb, Mn, and I SVOC, I exp., and 
16 metals andY 8 metals Hg 9 metals 

2 VOCs, BEHP, and 5 VOCs, Cr, and Hg I VOC, Pb, and Hg NP NP 
Hg 

I VOC 3V0Cs 3 VOCs andPb None None 
I VOC, Pb, and Hg 5 VOCs, 2 SVOCs, Ba, 9 VOCs, Ba, Cd, and l SVOCandBa (6 VOCs, 4 SVOCs, 

Cr, Pb, and Hg Pb As, Ba, Cd, Cr, Pb, Hg, 
Se, andAg)' 

4 VOCs, 7 pest., and 6 VOCs, 9 pest., and BEHP, 7 pest., and NP NP 
5 metals 5 metals 3 metals 

l VOC, 10 SVOCs, 2V0Cs I VOC, II SVOCs, and NP NP 
and 6 metals Hg 

None 2 VOCs and 3 SVOCs 2 VOCs and BEHP NP NP 

BEHPandPb 2V0Cs l voc NP NP 

3 VOCsandPb 3V0Cs Acetone NP NP 

None l voc ND NP NP 
I VOC 2 VOCs and I SVOC 4VOCs NP NP 
3 VOCs I VOC None NP NP 
None I VOC None NP NP 
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Type of 
SWMU Investigation 

27E Phase I 
(Bldg. 1720) 

27F Phase I 
(NW Bldg. 1340) 

27F Phase I 
(NE Bldg. 1340) 

27G Phase I 
27H Phase I 

(Bldg. !071) 
27H Phase I 

(Bldg. !056) 
27I Phase I 

(Block 9900) 

27I Phase I 
(Block 1 0300) 

27J Phase I 
(Bldg. 1 0535) 

27J Phase I 
(Bldg. !0531) 

27K Phase I 
27L Phase I 

(Block 1 0200) 
27M Phase I 

(Block 10100) 
27N Phase I 

(Block 9800) 

270 Phase I 
(Block 9700) 

27P Phase I 
(Blo~k 9~00L 

L. - -- --

Note: Footnotes appear on page ES-8. 

Table ES-1. Summary of Site-related Contaminants (continued) 

Site-related Contaminants 

Surface Soil Subsurface Soil Groundwater Surface Water Sediment 

NC 2 VOCs and BEHP !SVOC NP NP 

NC 3 VOCsandPb I 0 VOCs and 4 SVOCs NP NP 

3V0Cs 8 VOCs and 4 SVOCs None NP NP 

NC 3VOCs 1 SVOC NP NP 
NC 2 VOCs, 11 SVOCs, Pb, I VOC and 9 SVOCs NP NP 

andHg 

NC 1 VOC, 1 SVOC, Cd, 2 VOCs and 4 SVOCs NP' NP'' 
andPb 

NC 1 VOCandPb None NC 1 VOCandPb 

NC None None Pb None 

None None 1 VOC and I SVOC NP NP 

1 VOC and 1 SVOC NC 2SV0Cs NP NP 

NC 4VOCs 1 VOC NP NP 
None 1 VOC and 1 SVOC 8 VOCs and 2 SVOCs Acetone None 

1 VOCandPb 2 SVOCs and Pb 1 voc NC Pb 

NC 2 SVOCs and Pb None NC 5 SVOCs 

Pb None !SVOC 1 VOC Pb 

!VOC and 1 SVOC 1 VOC, 6 SVOCs, and None NC 1 VOCandPb 
Pb 

--· --· --- - - --·-·- - . 
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Table ES-1. Summary of Site-related Contaminants (continued) 

Type of Site-related Contaminants 

SWMU Investigation Surface Soil Subsurface Soil Groundwater Surface Water Sediment 

27Q Phase I Pb None None NC Pb 
(Block 9400) 

27R Phase I None I VOC and 2 SVOCs None NP NP 
27S Phase I NC 6VOCs None NP NP 

27T Phase I 4SV0Cs None I VOC and I SVOC NC 4 VOCs, 9 SVOCs, and 
Cd 

27U Phase I I VOCandPb 2 VOCsandPb 4V0Cs NP NP 

27V Phase I I VOC andPb I VOCandPb None NP NP 
29 Phase II 8 VOCsandAg 16 VOCs and 14 SVOCs 3 VOCs, 3 SVOCs, As, NP NP 

Ba,and Cr 

31 Phase II and None 6 VOCs and 17 SVOCs 4V0Cs 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, I VOC, Ba, Cd, Cr, and 3V0Cs NP NP 
Ba, Cd, Pb, and Hg Pb 

37 Phase I I VOCandHg 2 VOCsandHg 4V0Cs NP (4 VOCs, Ba, Cd, Cr, 
Pb, Hg, and Se )' 

' Phase II RFI was not required at this time. The Phase II RFI will 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. 
cResults from sediment within the NGTC Equalization Basin. 
11Sediment was collected; however, the oil/water separator does not discharge to the drainage ditch. 
BEHP = Bis(2-ethylhexyl)phthalate. 
NA =Not applicable. 
NC =Not collected based on field screening results or because no medium (i.e., surface water) was available during the RFI. 
ND =Not detected. 
NP = No pathway exists. 
SVOC = Semivolatile organic compound. 
VOC =Volatile organic compound. 
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CMCOPCs 

SWMU Soil Sediment 

2 2 pest., Ar, None 
Ca, andHg 

3 None As 

9" NA(/ NA" 

10 NA1
' NA" 

11 NA'' NA' 
12A Ar, Cd, Cr, None 

Pb,Ag, 
1 SVOC, 
and 2 exp. 

14 1 voc NA 

17 None None 
18 Cr and Hg (1 voc, 

1 SVOC, 
Ar, Ba, Cd, 
Cr,Hg, and 
Se)' 

19 2 pest. NA 

24B 1 VOC, NA 
3SVOCs, 
andPb 

27A None NA 
IB!dg. 1339A \ 

27A None NA 
(Bldg. 1339B) 

27A None NA 
(Bldg. 1322) 

Note: Footnotes appear on page ES-11. 

Table ES-2. Summary of CMCOPCs, HHCOPCs, and ECOPCs 

HHCOPCs 
Surface Subsurface Surface Surface 

Soil Soil Groundwater Water Sediment Soil 

As and Cr None None None None 4,4'-DDE, 
Cd, Cr, and 
Pb 

As None I pest. and Hg 1 svoc, As Pb and Cr 
As, Cr, 
andPb 

NAc' NC' NC' NP NP NA" 
NA" NC NA" NA" NA' NA' 
NA' NC NA' NA' NA' NA' 
As and Pb As BEHP Hg None 1 SVOC, 

Cd, Cr, and 
Pb 

None None None NP NP None 

None None 1 voc None None None 
None None 3 VOCs and 1 svoc As Pb 

Pb 

None None BEHP, 2 pest., NP NP Cd, Pb, and 
and As 1 pest. 

~SVOCs, None 1 VOC, NP NP NP 
As, andPb 9 SVOCs, and 

Hg 
None None BEHP NP NP None 

None None Benzene NP NP Pb 

None None Acetone NA NA Pb 

ECOPCs HHBRAor 
Surface SPRE 

Groundwater Water Sediment Performed? 

I VOC, Pb, None None HHBRA 
andHg andSPRE 

2 pest., Ba, Cd, 1 svoc, 2VOCs, HHBRA 
Pb, andHg Ba, and As,Ba, andSPRE 

Pb andSe 
NC' NP NP 
NA' NA' NA'' 
NA' NP NP 
BEHP Pb andHg Ba HHBRA 

andSPRE 

Pb, Hg, and NP NP 
1VOC 
1 VOCandPb None None HHBRA 
4 VOCs,Ba, Baand None HHBRA 
andPb BEHP and SPRE 

BEHP, 5 pest., NP NP HHBRA 
Ba, andHg andSPRE 
Hgand NP NP 
9 SVOCs 

1 VOCand NP NP 
BEHP 
Xylenes NP NP 

None NP NP HHBRA 

--
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CMCOPCs 

SWMU Soil Sediment 

27B None NP 
27C None NP 
27D None NP 
27E None NP 

(Bldg. !628) 
27E None NP 

(Bldg. !720) 
27F(NW None NP 

Bldg. 1340) 
27F (NE I VOC NP 

Bldg. 1340) 
27G None NP 
27H 2 SVOCs NP 

(Bldg. 1071) 
27H None NP 

(Bldg. 1056) 
27! None None 

(Block 9900) 
27! None NA 

'Block 10300\ 
27J None NP 

(Bldg. I 0535) 
27J None NP 

(Bldg. I 0531) 
27K None NP 
27L None None 

1 (Block 10200) 
27M I VOC None 

I (Block 10100) 
27N rone None 

(Block 9800) 
Note: Footnotes appear on page ES-11. 

Table ES-2. Summary of CMCOPCs, HHCOPCs, and ECOPCs (con tinned) 

HHCOPCs ECOPCs HHBRAor 
Surface Subsurface Surface Surface Surface SPRE 

Soil Soil Groundwater Water Sediment Soil Groundwater Water Sediment Performed? 

None None None NP NP None None NP NP 
None None None NP NP None 2V0Cs NP NP 
None None None NP NP None None NP NP 
None None None NP NP None None NP NP 

NA None None NP NP NA ISVOC NP NP 

NA None 4 VOCs and NP NP NA 2 VOCsand NP NP 
4SVOCs 4SVOCs I 

None None None NP NP None None NP NP 

NA None ISVOC NP NP NA None· NP NP HHBRA 
NC ISVOC I VOCand NP NP NC 8 SVOCs NP NP 

7SVOCs 
NC None 3 SVOCs NP NP NC 2 SVOCs NP NP 

NC None None NC None NC None NC Pb 

NC None None Pb None NC None Pb None 

None None None NP NP None I VOCand NP NP 
!SVOC 

None NC ISVOC NP NP None 2SVOCs NP NP 

NA None None NP NP NA None NP NP 
None None 4 VOCsand Acetone None None 2 VOCs and None None 

2 SVOCs !SVOC 
None None I VOC NC None Pb None NC Pb 

NA None None NC ISVOC NA None NC None HHBRA 
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Table ES-2. Suminary ofCMCOPCs, HHCOPCs, and ECOPCs (continued) 

CMCOPCs HHCOPCs ECOPCs HHBRAor 
Surface Subsurface Surface Surface Surface SPRE 

SWMU Soil Sediment Soil Soil Groundwater Water Sediment Soil Groundwater Water Sediment Performed? 

270 None None None NA None None None Pb ISVOC None Pb 
(Block 9700) 

27P None None None None None NC None None None NC Pb 
(Block 9500) 

27Q None None None NA None NC None Pb None NC Pb 
(Block 9400) 

27R None NP None None None NP NP None None NP NP 
27S None NP NA None None NP NP NA None NP NP 
27T None Cd ISVOC None None NA 4SVOCs None ISVOC NA Cd HHBRA 
27U None NP None None Benzene NP NP Pb None NP NP 
27V None NP None None None NP NP None None NP NP 
29 7VOCs NP None None I VOC, NP NP None I VOC, NP NP HHBRA 

2 SVOCs, and 2 SVOCs, and 
As Ba 

31 I VOCand NP None None Acetone NP NP ·None Xylenes NP NP HHBRA 
ISVOC 

32 I VOC NP None None Acetone NP NP Cd,Pb,and I VOCand NP NP HHBRA 
Cr ISVOC 

34 2VOCs NP None None Acetone NP NP Cd and Pb I VOC NP NP HHBRA 
37 I VOC I VOC' None None Benzene NP NP None Xylenes NP NA 

- - - -
andCd L__ - -- - - - - -- - - -- - - -- -- - -- ---- ----- L__-----~-------- --

"Phase iJ RFI was not required at this time. The Phase II RFI will be conducted upon closure of the Red Cloud Range, Hotel Area. 
"With the concurrence ofGEPD, fate and transport analysis and human health and ecological preliminary risk assessments were deemed unnecessary. SRCs were determined solely on 

comparison to background criteria (see Table ES-1 ). 
cResults from sediment within the NGTC Equalization Basin. 
BEHP = Bis(2-ethylhexyl)phthalate. 
HHBRA =Human health baseline risk assessment. 
NA =Not applicable. 
NC = Sample not collected based on field screening results or because no medium (i:e .• surface water) was available during the RFI. 
NP =No pathway exists. 
SVOC = Scmivolatile organic compound. 
VOC =Volatile organic compound. 

-, 



Table ES-3. SWMU-spccific Recommendations 

SWMU Recommendation SWMU Recommendation 

2 CAP 27H Phase II RFI 
(Building 1056) 

3 CAP 271 NFA 
(Block 9900) 

9 CAP 271 l\'FA 
(Block I 0300) 

10 CAP 27J NFA 
(Building I 0535) 

11 CAP 27J Phase II RFI 
(Building I 0531) 

12A Long-term compliance 27K NFA 
monitoring and CAP 

14 NFA 27L Phase II RFI 
(Block 1 0200) 

17 NFA 27M NFA 
(Block I 0 100) 

18 Long-term monitoring 27N NFA 
and CAP (Block 9800) 

19 NFA 270 NFA 
(Block 9700) 

24B Phase II RFI 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 Phase II RFI 
27C NFA 27U NFA 
27D NFA 27V NFA 
27E NFA 29 CAP 

(Building 1628) 
27E NFA 31 NFA 

(Building 1720) 
27F Phase II RFI 34 NFA 

(NW Building 1340) 
27F NFA 32 NFA 

(NE Building 1340) 
27G NFA 37 NFA 
27H Phase II RFI 

(Building 1071) 
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