FINAL
ENVIRONMENTAL ASSESSMENT

CONSTRUCTION AND OPERATION
OFA
NEW VETERANS’ NATIONAL

CEMETERY
Columbia-Greenville, South Carolina Area

U.S. Department of Veterans Affairs
National Cemetery Administration
810 Vermont Avenue, NW
Washington, D.C. 20420

September 2006



(This page intentionally left blank.)



Final
Environmental Assessment

CONSTRUCTION AND OPERATION
OF A
NEW VETERANS' NATIONAL CEMETERY

COLUMBIA-GREENVILLE, SOUTH CAROLINA AREA

September 2006

U.S. Department of Veterans Affairs
National Cemetery Administration
810 Vermont Avenue, NW
Washington, D.C. 20420



Prepared with Assistance from:

URS
URS Group, Inc.

1000 Abernathy Road, NE, Suite 900
Atlanta, GA 30328-5648

Department of Veterans Affairs Contract Number V786P-556
URS Project Number 31942450



TABLE OF CONTENTS

LISt OF ACTONYIMS ..ottt \Y
EXECULIVE SUMMAIY .....ocviiiiiiiiiiiiisie ettt n s X
1.0 INTRODUCTION ..ottt 1-1
2.0 PURPOSE AND NEED ..ottt 2-1
2.1 PURPOSE OF PROPOSED ACTION .....oiuiiiiiiiriiiis st 2-1
2.2 INEED FOR ACTION ...ttiutiutiteite ettt esee ettt bbbt e st e b e bbb e b bt e b e s e naebenbesbenbesseene e 2-1
3.0 DESCRIPTION OF ALTERNATIVES........coiiiiiiiiriisenee e 3-1
3.1 INO ACTION ALTERNATIVE ..uttitieiutiateeatteaateassseessesssseasseeasseassesssssasseessseassessssssssessneassenas 3-1
3.2 PROPOSED ACTION ALTERNATIVE ...uviuiiiiieitestestesiesseeseeseessestestessessesseesessessessessessessesseans 3-1
3.2.1 Site Selection Process for the New National Veterans’ Cemetery...........cccceevevenn, 3-2
3.2.2 Alternative Sites Considered and Dismissed from Detailed Analysis .................... 3-4
3.2.3 Alternative Sites Retained for Detailed ANalySiS............ccooviiriiienenininine s 3-4
3.2.4  Comparison of AIEINALIVES .........cccooieiieiiiieceee e 3-21

40 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES........... 4-1
4.1 GEOLOGIC SETTING ..uteiiutietieauteesteessteeaseeasseesseeasseesseeasseesseeasseesseeasessseeasseessneaseessnesnneessnes 4-1
g I R © -0 (oo | SSPRRSSN 4-1
A4.1.2 TOPOGIAPNY ...ttt ne s 4-3
A.1.3 SOIIS .ttt bbbt 4-4
4.1.4  GeologiC HAZAMAS ......oceeiieiieiie e 4-22

4.2 WATER RESOURCES.....ccutiitieitieeiteesieeasteestteebessieeasteesseeateesbee e bt e ssseantessseesbeessaesbeessneenes 4-27
42,1 SUITACE WALET ...ttt ettt sttt re e e 4-29
4.2.2  GIOUNGWALET ....cuveititiitisieeie ettt sttt b bbbt b et e ettt e st benreeneas 4-41
A.2.3 WELIANGS .....eeiieiiiie ettt be b ee e 4-47
4.2.4  Floodplain Management...........cccveieiiieieire e se e se e ae e e e 4-50

4.3 BIOLOGICAL RESOURCES .....cciutiitieitiiateestieasteesireasteesieeaneesseeasbeessseabeesnnessneessneanneennneenns 4-56
4.3.1 Vegetation, Fish and Wildlife ..........cccooveiiieiie e 4-59
4.3.2 Threatened and ENdangered SPECIES........c.ciuereeierieieiie e 4-64

4.4 CULTURAL RESOURCES ....cttiitiiiiieiiiiateestieasieesiteasteesieeateesseaasbesssseabessseassessssessesssneenes 4-67
o R 1< 1 g oo (o] [T | PP OTRR 4-68
4.4.2 Affected ENVIFONMENT. ..ottt 4-70
4.4.3 Environmental Consequences and Mitigation Recommendations................c........ 4-74

4.5 SOCIOECONOMICS AND RELATED RESOURCES......ccuciiiiiiieiiieeiee st niee e siee e eee e 4-76
4.5.1 Noise and Other AeSthetiC CONCEINS .......ccoveireerieiiereee e 4-76
N N | GO TN T |1 S SSS 4-80
4.5.3  COMMUNILY SEIVICES....ueiitiiiiitieitieite sttt st e bt e e sreesaeenee e 4-85
4.5.4  Land USe and ZONING ......ccueiueiieieeriesiiesieesieseeseesseseesssasesseesseessesseessesssssssessessenns 4-88
A.5.5  ULHTIES....eitiiii ettt ettt sttt s b et sreeneeene e 4-90
4.5.6 Local and Regional ECONOMICS .......cccceiveriiiiiiiieie e ese e 4-95
A.5.7  DeMOGIAPNICS .. .ceiuiiieiiieitieie sttt sttt sb et sbe e sbe st e sbeenbeaneesreeseeenee e 4-98
4.5.8 ENVIrONMENTAl JUSTICE.......ooiiiiieii et 4-100
4.5.9 Transportation, Parking, and TraffiC.........ccccoviiiiiiii e 4-103

4.6 SOLID AND HAZARDOUS MATERIALS AND WASTES .....coiiuiiiiiiiiieniie e siee e siee e 4-122
4.6.1 Findings — SEAalia SITe ......cceoiiiiiiiie e s 4-123

'URS i September 2006



TABLE OF CONTENTS

4.6.2 Findings - WHItMIre SITE .......ocouiiieie e 4-126
4.6.3 Findings - FOrt JACkSon SIt.........ccoiiiiiiiiiii e 4-129
4.6.4 Environmental Consequences and Mitigation Recommendations....................... 4-135
L A 0 10 I W Y7 = 1Y 1= X o O 4-137
O O =T F= [ F= ] | (TR 4-137
L VY o 11 (T L SO 4-138
O O T o A =T <0 S (=S 4-139
4.8 COORDINATION AND PERMITS ..iittttiiiiieeiiiiiitiieesieeessssistbsseessessssssssbssasssesssssssnsrsnssssens 4-140
4.8.1  WALEr RESOUICES .....uvvieiiieieeiiiiititriee e e e e e s s isibbbre e e e e e s s s ssabbbeereeeeessssbabbrereeeessssnssreres 4-140
4.8.2 BiIOlOgICAl RESOUICTES .....ocueiiiiiiieiiieie ettt st 4-144
4.8.3  CUNUIAl RESOUICES. ....ciivvieitiie ittt ettt s ettt eate e ebre e s e e e bae e snreas 4-145
4.8.4 Socioeconomics and Related RESOUICES ........cccvveeiiiieeiieeeiiee e 4-146
4.9 POTENTIAL FOR GENERATING CONTROVERSY AND PUBLIC INVOLVEMENT ........vveeee.... 4-147
4.9.1 Review of PUDIISNEA ATTICIES.......cccvviiiiitiie e 4-147
4.9.2 VA NCA Issuance of Notices Regarding the Project .........ccccoccvvvveviveieieesineiene, 4-150
4.9.3 American Indian ConsSUAtION ...........coiiiiiiiiie e 4-151
4.9.4  Agency CoordiNatiON .......cccviieiierieeie e sae e ns 4-152
e T Oo ] 1 [¢] (153 [o] o SRR 4-152
5.0 AMERICAN INDIAN AND AGENCY COORDINATION .....coocvviiriiiescie e 5-1
6.0 REFERENGCES ..ottt 6-1
7.0  LIST OF PREPARERS.......ooo ottt sbe bbb 7-1
Figures
FIGURE 1 - SEARCH AREA FOR A COLUMBIA-GREENVILLE, SOUTH CAROLINA AREA NATIONAL
(Of =Y 1= = = 2T 2-3
FIGURE 2 — POTENTIAL NATIONAL CEMETERY SITE LOCATION VICINITY MAP .....cocoviiiiiiieceecee e 3-5
FIGURE 3 - SEDALIA SITE LOCATION IMAP. ..ottt iteestee sttt st teeaetssaatsstessstessstessstessstessstenasesnanas 3-7
FIGURE 4 - SEDALIA SITE CHARACTERISTICS ...vvvt et steeeeteeesteetsteetstsstssseessssesssstessstassssassssssssesssssssssessanes 3-9
FIGURE 5 - WHITMIRE SITE LOCATION IMAP. ..ottt ettt sttt sttt saan s 3-13
FIGURE 6 - WHITMIRE SITE CHARACTERISTICS .....vcuviviviteieetesteteseetestessstessstesstessssessssesssessassssasesassessanens 3-15
FIGURE 7 - FORT JACKSON SITE LOCATION IMAP ..ottt ettt sttt svs st st ste e 3-17
FIGURE 8 - FORT JACKSON SITE CHARACTERISTICS .....uviuiiittiteieseetesteisstessseessste e ste e ste st st s s stssssessssnan s 3-19
FIGURE 9 - SEDALIA SITE SOIL CONSTRAINTS MAP ......viuiiiiteitet ettt sttt sttt s et 4-5
FIGURE 10 - WHITMIRE SITE SOIL CONSTRAINTS MAP .....ooitiitiiiiieieiet ettt sttt seeene e 4-13
FIGURE 11 - FORT JACKSON SITE SOIL CONSTRAINTS IMAP ..ottt st 4-17
FIGURE 12 - SEDALIA SITE WETLANDS & WATER RESOURCES MAP ......c.ccviiiiieiieeceeeee e 4-31
FIGURE 13 - WHITMIRE SITE WETLANDS & WATER RESOURCES IMAP ........covciiiieiietrciee e 4-35
FIGURE 14 - FORT JACKSON SITE WETLANDS & WATER RESOURCES MAP.........c.coocvieeiiteiieeeiee e, 4-37
FIGURE 15 - SEDALIA SITE - FLOODPLAIN IMAP.........oiuiiii ettt sttt sttt st 4-51
FIGURE 16 - WHITMIRE SITE = FLOODPLAIN MAP.........ccviiiiitiiieeiieesesstes st st ssstessve et saasesaasesaene s 4-53
FIGURE 17 — FORT JACKSON SITE = FLOODPLAIN IMAP .......ocviitiiiiieieist ettt sttt sin st 4-57
FIGURE 18 — FORT JACKSON SITE EXISTING TRAFFIC VOLUMES ......ccviuiuiiieisieeee s 4-111
FIGURE 19 — FORT JACKSON SITE BACKGROUND TRAFFIC VOLUMES .......ocviiieeiieieieeeie et 4-113

'URS i September 2006



TABLE OF CONTENTS

Appendices

Appendix A - Site Photographs

Appendix B - Notice of Intent

Appendix C - Agency Coordination and American Indian Consultation Letters

Appendix D - Archaeology Site Maps (in VA NCA’s, American Indian Nations’, and SC
SHPOQO’s copies only)

Appendix E - Potential NRHP-Eligible Standing Structures within the Area of Potential Effect

Appendix F — Additional Phase | ESA Information for Fort Jackson Site

Appendix G - Fort Jackson Conservation Easement (Beaver Pond)

Appendix H - Fort Jackson Biological Assessment

Appendix | — Draft EA Notice of Availability / American Indian Nations, Agency, and Public
Coordination Documentation

Appendix J — Comments Received on the Draft EA / Response to Comments

'URS iii September 2006



LIST OF ACRONYMNS

%g percentage of the acceleration of gravity or “ground-shaking”
ADA Americans with Disabilities Act

A.M. Ante Meridiem

AADT Annual Average Daily Traffic

ACM asbestos-containing material

AHPA Archaeological and Historic Preservation Act
AIRFA American Indian Religious Freedom Act

AOCs Areas of Concern

APE Area of Potential Effect

AQI Air Quality Index

ARPA Archaeological Resources Protection Act

ASTM American Society for Testing and Materials

ATR Automatic Tube Recorders

ATSDR Agency for Toxic Substances and Disease Registry
BA Biological Assessment

BC SRM British Columbia, Sustainable Resource Management
BCR Bird Conservation Region

bgs below ground surface

BMPs Best Management Practices

BO Biological Opinion

BRAC Base Realignment and Closure

CAA Clean Air Act

CEQ Council on Environmental Quality

CERCLIS Comprehensive Environmental Response, Compensation, and Liability
Act Information System

CFC chlorofluorocarbon

CFR Code of Federal Regulations

CoO carbon monoxide

COG Council of Governments

CORRACTS Resource Conservation and Recovery Act Corrective Action
CR County Road

CWA Clean Water Act

DE District Engineer

DNR Department of Natural Resources

DoD Department of Defense

DSNL day-night sound level

EA Environmental Assessment

EAC Early Action Compact

EBS Environmental Baseline Survey

ECOP environmental condition of property

EDR Environmental Data Resources, Incorporated
EIS Environmental Impact Statement

EMS emergency medical service

EO Executive Order

ERNS Emergency Response Notification System
ESA Environmental Site Assessment

'URS iv September 2006



LIST OF ACRONYMNS

FEMA
FINDS
FIRM
FOIA
FONSI
FPPA
FY
GIS
gpd
gpm
HMU

I
INRMP
LBP
LOS
LQG
LUST
MCL
mg/L
MGD
MM
MMI
mph
msl
MTBE
MWR
NAAQS
NAGPRA
NCA
NEPA
NFIP
NHPA
NIOSH
NO;
NOA
NOI
NPDES
NPL
NRCS
NRHP
NWI
NWP
O3
PCB
pCi/L
PCF

Federal Emergency Management Agency
Facility Index System

Flood Insurance Rate Map

Freedom of Information Act

Finding of No Significant Impact
Farmland Protection Policy Act

fiscal year

Geographic Information Systems

gallons per day

gallons per minute

Habitat Management Unit

Interstate

Integrated Natural Resources Management Plan
lead-based paint

Level of Service

large-quantity generator

leaking underground storage tank
maximum contaminant level

milligrams per Liter

million gallons per day

millimeter

Modified Mercalli Intensity

miles per hour

mean sea level

methyl tert-butyl ether

Morale, Welfare, and Recreation
National Ambient Air Quality Standards
Native American Graves Protection and Repatriation Act
National Cemetery Administration
National Environmental Policy Act
National Flood Insurance Program
National Historic Preservation Act
National Institute for Occupational Safety and Health
nitrogen dioxide

Notice of Availability

Notice of Intent

National Pollutant Discharge Elimination System
National Priorities List

Natural Resources Conservation Service
National Register of Historic Places
National Wetland Inventory

Nationwide Permit

ozone

polychlorinated biphenyl

picoCuries per liter

Palmetto Conservation Foundation

URS

September 2006



LIST OF ACRONYMNS

pH

P.M.

PMyo

PCN

ppb

ppm

PSI

PWS
RCRA
RCRAInfo

RCW
RDX

REC
RFI
ROW
SC
SCDAH
SCDHEC
SCDHHS
SCDNR
SCDOT
SCE&G
SCEMD
SCFC
SCGS
SCPC
SDMU
SFHA
SHPO
SHWS
SIP
SO,
SQG
SWMU
T&E
TSD
U.S.
USACE

USACHPPM

USDA
USEPA
USFS
USFWS
USGS

potential of hydrogen

Post Meridiem

Particulate Matter less than 10 microns
Preconstruction Notification

parts per billion

parts per million

Pollutant Sub-Index

potable water supply

Resource Conservation and Recovery Act
Resource Conservation and Recovery Act Comprehensive Information
System

Red-Cockaded Woodpecker
cyclotrimethylene trinitramine (explosive material widely used by the
military)

Recognized Environmental Condition

RCRA Facility Investigation

right-of-way

South Carolina

SC Department of Archives and History

SC Department of Health and Environmental Control
SC Department of Health and Human Services
SC Department of Natural Resources

SC Department of Transportation

SC Electric and Gas

SC Emergency Management Division

SC Forestry Commission

SC Geological Survey

SC Pipeline Corporation

Standard Density Management Area

Special Flood Hazard Area

State Historic Preservation Office

State Hazardous Waste Site

State Implementation Plan

sulfur dioxide

small-quantity generator

Solid Waste Management Unit

Threatened and Endangered
Treatment-Storage-Disposal

United States

U.S. Army Corps of Engineers

U.S. Army Center for Health Promotion and Preventive Medicine
U.S. Department of Agriculture

U.S. Environmental Protection Agency

U.S. Forest Service

U.S. Fish and Wildlife Service

U.S. Geological Survey

URS

Vi

September 2006



LIST OF ACRONYMNS

UST underground storage tank

VA U.S. Department of Veterans Affairs
VvOC volatile organic compound

WUS Waters of the U.S.

WWQMS Watershed Water Quality Management Strategy

'URS vii September 2006



LIST OF ACRONYMNS

(This page intentionally left blank.)

URS viii September 2006



EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The National Cemetery Administration (NCA) of the United States Department of Veterans
Affairs (VA) has prepared an Environmental Assessment (EA) of the potential environmental
consequences of constructing and operating a new national cemetery in the Columbia-Greenville,
South Carolina area. This EA has been completed pursuant to the National Environmental Policy
Act (NEPA), the Council on Environmental Quality (CEQ) regulations implementing NEPA (40
Code of Federal Regulations [CFR] 1500-1508), and VA regulations (38 CFR 26.4[a]).

The VA NCA completed a Draft EA that evaluated the No Action Alternative and the Proposed
Action Alternative at each of three alternative sites. A Notice of Availability (NOA) of the Draft
EA and invitation to comment was sent to American Indian nations, federal, state, and local
regulatory agencies, members of the South Carolina Congressional delegation, private
organizations, and private citizens in late March 2006. Some of these representatives were also
sent a copy of the Draft EA, and copies were placed in local libraries near each of the alternative
sites as well as on the VA’s website. A 30-day comment period ended April 23, 2006. This Final
EA incorporates the comments received on the Draft EA.

Purpose and Need for Action

The National Cemetery Expansion Act of 2003 (Public Law 108-109) requires the VA NCA to
establish six new national cemeteries within four years and the VA NCA has identified the
veteran population that is concentrated in the Columbia-Greenville area as a priority. The
purpose of the proposed action would be to construct and operate a new national cemetery that
would provide veterans and their families living in the 21-county Columbia-Greenville area the
opportunity to be buried in a national cemetery, and to benefit from the honor and privilege
bestowed upon them by a grateful nation for their service to their country.

Alternatives Considered

The VA NCA identified the proposed action, the construction and operation of a new national
veterans’ cemetery in the Columbia-Greenville, South Carolina area, as the best way to meet the
purpose and need for action.

The cemetery action would be conducted in multiple phases with Phase | anticipated for
completion in late 2010. Phase | would provide a fast-track burial section, development of
approximately 5,000 gravesites for casketed interments, 2,450 sites for cremated remains
including a columbarium, and appropriate structures/facilities to support cemetery operations.
The total development area for Phase | is expected to be 50 acres, and would provide for
approximately 10 years of burials. Subsequent development phases would occur on about 200
more acres and increase the total number of interment sites within the cemetery to a total of
17,677.

The VA NCA anticipates that approximately 250 acres would be necessary to meet the needs for
burials through the year 2030, and thus sought available sites of sufficient size that would meet
this requirement. Four sites within a 75-mile radius of the Columbia-Greenville focal point were
initially offered to the VA NCA for consideration. Each site was preliminarily evaluated against
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EXECUTIVE SUMMARY

ten criteria for VA NCA cemetery development, after which one of the sites was eliminated from
further consideration. Three sites complied with most of the VA NCA’s criteria for development
of a national cemetery, as evaluated in this Environmental Assessment (EA). The alternative
sites include: “Sedalia Site,” a 477-acre site in Union County, South Carolina; “Whitmire Site,” a
433-acre site in Newberry County, South Carolina; and “Fort Jackson Site,” a 600-acre site in the
northern portion of the U.S. Army Training Center and Fort Jackson, Richland County, South
Carolina.

The No Action Alternative is also evaluated in this EA. Under the No Action Alternative, the
VA NCA would not develop a new national cemetery in the Columbia-Greenville, South
Carolina area. Veterans in the area would have to use another national, state, or private
cemetery, perhaps outside their state of residence or more than 75 miles away.

Consequences of the No Action Alternative

Based on the evaluation contained herein, no environmental impacts would be associated with
the No Action Alternative. The use of other veterans’ or private cemeteries could create a
hardship for veterans’ families for attending the funerals and for gravesite visitations. If veterans
and their families must resort to private burials, they would be deprived the benefit, honor, and
privilege bestowed upon them by a grateful nation for their service to their country.
Furthermore, the VA NCA would fail to meet its mission and congressional mandate to serve
veterans concentrated in the Columbia-Greenville area.

Conseguences of the Proposed Action Alternative

Under the Proposed Action Alternative, impacts to a particular alternative site would occur only
to the site chosen for implementation of the proposed action.

Geology, Topography, Soils, and Water Resources. Minimal impacts are expected to geology
and soils, surface water, and water quality at each of the three alternative sites. The VA NCA is
committed to the use of best management practices (BMPs) that would minimize project
impacts. No 100-year floodplain areas are located on the Sedalia Site. About 20 percent of the
Whitmire Site and 9 percent of the Fort Jackson Site are located within the 100-year floodplain.
No impacts to the floodplain would occur as, this area will be avoided during development and
BMPs will be implemented. No adverse impacts to groundwater are anticipated at any of the
alternative sites. No indications of contaminated groundwater or surface water were identified at
any of the alternative sites.

Topography of the selected site would be altered by grading for burial areas, roads, parking
areas, building pads, detention ponds, and service facilities; however, extensive topographic
alteration is considered undesirable in cemetery development. In general, topographic impacts at
any of the alternative sites would not be significant. Topographic alterations would be greatest at
the Sedalia and Whitmire Sites where the relief is 190 feet and 167 feet, respectively, and least at
the Fort Jackson Site where the relief is 155 feet.

The potential for shallow rock and groundwater exists in a significant portion of the Whitmire
Site that would require a well-planned site layout and limit the available area for interments.
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These conditions exist at the Sedalia Site as well, but over a much smaller area. Soil and
groundwater conditions at the Fort Jackson Site are suitable over most of the site for cemetery
development.

The only alternative site with prime farmland soils is the Sedalia Site; thus, this site should be
given a higher level of protection under the Farmland Protection Policy Act. A cemetery design
at the Sedalia Site that avoids conversion of the prime farmland to developed land, or selection
of one of the other alternative sites for the cemetery, should be considered.

Wetlands and Waters of the U.S. Impacts to jurisdictional wetlands and Waters of the U.S.
(WUS) could occur at the Sedalia, Whitmire, and Fort Jackson Sites, depending on the layout
and design of the cemetery at these sites. About 9,000 linear feet of WUS, an approximately 5-
acre pond, and an approximately 25-acre wetland area are present on the Sedalia Site. About
7,500 linear feet of WUS, and three beaver pond/wetland areas encompassing about 5, 10, and
45 acres, respectively, are present within the Whitmire Site. About 92 acres of wetlands and a 7-
acre beaver pond, which is under a conservation easement, are present on the Fort Jackson Site.

The onsite wetlands and WUS would be delineated for the site chosen for the new cemetery and
the wetland boundaries would be considered during cemetery master planning. Additional
acreage appears to be available at all three sites beyond the necessary 250 acres, which would
enable VA NCA to avoid and/or minimize impacts to wetlands and WUS through careful
planning and site layout. The VA NCA will consult with the U.S. Army Corps of Engineers
(USACE) and apply for a federal permit if necessary due to impacts to wetlands, or where
dredging and filling activities would occur in WUS or wetlands. The VA NCA would also
conduct compensatory mitigation as necessary due to permitting requirements.

Vegetation and Wildlife. Impacts would occur to existing vegetation due to the need for site
grading and installation of grass and native species landscaping at the cemetery site.
Additionally, there would be minor impacts on terrestrial species, creating a permanent loss of
habitat for mobile generalist species. The VA NCA would develop and plan for control of
invasive species at the site chosen for cemetery development.

Threatened and Endangered Species. No threatened and endangered (T&E) species have been
identified at the Sedalia, Whitmire, and Fort Jackson Sites and no impacts to T&E species would
occur. However, the Fort Jackson Site contains potential foraging habitat for the federally
protected Red-Cockaded Woodpecker (RCW). Transfer of the Fort Jackson Site to the VA NCA
for cemetery development would affect the long-term population goals of Fort Jackson’s RCW
Management Plan. Planned future habitat for the RCW could be adversely impacted if this site
were selected. Fort Jackson has consulted with the U.S. Fish and Wildlife Service (USFWS)
regarding the potential effect of the property transfer on the RCW management goals.
Significant adverse impacts to the RCW at the Fort Jackson Site are not anticipated to result from
cemetery development.

Cultural Resources. Archaeological sites are located on all three alternative sites. The South
Carolina State Historic Preservation Office (SHPO) has requested that additional survey of high
probability portions of the Sedalia and Whitmire Sites be conducted for the purpose of
identifying and assessing archaeological sites. If either site is chosen for VA cemetery

'URS Xi September 2006



EXECUTIVE SUMMARY

development, the VA NCA would consult with the appropriate American Indian Nations and
notify them of the findings of any surveys performed. In addition, the Casey Family Cemetery
(dating back to the late 1700s) may be situated somewhere within the Whitmire Site. Should the
Whitmire Site be chosen for VA cemetery development and the Casey Family Cemetery be
found, the VA NCA would consult with the SHPO to develop a plan for avoidance or mitigation
of any potential adverse effects. Eight archaeological sites have been found within the Fort
Jackson Site. Five of the sites have been determined ineligible for inclusion in the National
Register of Historic Places (NRHP), and three sites are potentially eligible and have undergone
additional testing.

A plan of avoidance of the archaeological sites on the selected site will be developed in
consultation with the American Indian Nations and SHPO. If avoidance is not possible, the VA
NCA would further consult with American Indian Nations and SHPO, and mitigation of any
potential adverse effects would be necessary for the sites or the portions of sites that would be
developed. For those sites that would be impacted by cemetery development, a data recovery
plan would be developed in consultation with American Indian Nations and the SHPO.

Eleven aboveground historic resources were identified adjacent to the Sedalia Site and one
aboveground historic resource was identified on the Whitmire Site; if the VA NCA chooses
either of these sites for cemetery development, these resources will be investigated to assess their
eligibility for listing in the NRHP. No aboveground historic resources are located on or adjacent
to the Fort Jackson Site.

Noise and Air Resources, Aesthetics, Community Services. Temporary and minor impacts
would occur to existing noise conditions and air quality during construction. Aesthetic changes
to the selected site would occur (change from forested land to developed cemetery) but would
not be considered adverse by most viewers because of the aesthetically pleasing landscaping and
site development features that would be implemented. Overall, with the construction of a new
national cemetery at the Sedalia Site, noise and aesthetic impacts would be minimal. Traffic
noise from US 176/SC 121 would be a negative, although intermittent, impact to a national
cemetery at the Whitmire Site. Noise from small arms fire and other troop-training activities at
the Fort Jackson Site, although intermittent, would be a negative and potentially unacceptable
noise impact to mourners and other visitors to a veterans’ cemetery. If the Fort Jackson Site
were selected for cemetery development, the Army plans to establish a 1,640-foot (500-meter)
noise buffer surrounding the property, but additional measures may need to be implemented to
lessen these noise impacts on cemetery visitors.

No additional or new community services would be needed at the selected site due to
implementation of the proposed action.

Zoning and Land Use. Existing zoning and land uses would not be significantly adversely
affected. Both the Sedalia and Whitmire Sites are located within rural portions of Sumter
National Forest; surrounding development is very limited. The Fort Jackson Site is located
within an increasingly developed portion of east Columbia and residential, commercial, and light
industrial development is located adjacent to the site.
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At the Sedalia Site, development would not occur within a buried fiber optic right-of-way
(ROW) that crosses the site, and aboveground electric power lines located within two onsite
ROWSs would either be avoided or relocated. Relocation of utilities adjacent to the nearby
Sumter National Forest would require coordination with the U.S. Forest Service (USFS). At the
Whitmire Site, no development would occur within a buried natural gas pipeline ROW that
crosses the site. The VA NCA would coordinate with and obtain encroachment permits from the
appropriate utility if onsite utility ROWS need to be crossed by a cemetery access road, irrigation
system, or utilities. Utility ROWs are also located along roadways and the boundaries of the Fort
Jackson Site.

Utilities. Electricity and potable water are available to all three alternative sites. Sanitary sewer
service is not available at the Sedalia and Whitmire Sites and a septic system would need to
constructed onsite. The septic system would need to be carefully sited to avoid shallow rock and
groundwater at these sites. No adverse impacts to utilities would occur as a result of the proposed
action at any of the three sites.

The regional economy would be beneficially impacted as a result of the proposed action,
regardless of which site is developed as the new cemetery; the local economy associated with the
chosen site would experience beneficial impacts during both construction and operation due to
increased spending by workers and visitors. No adverse impacts would occur to minority or low-
income populations as a result of the proposed action at any of the alternative sites.

Transportation. The proposed action would generate additional traffic in the area due to
construction, funerals, cemetery workers and visitors, and service deliveries. About 356 vehicle
trips are anticipated to be generated daily. Most trips would occur during off-peak hours, and
most visitor trips would likely occur on weekends.

Levels of Service (LOS) at the Sedalia Site would remain very good (“A”), with no traffic delays
expected due to the minimal existing volumes on nearby roadways. While aspects such as
potential other nearby development, existing volumes and lack of congestion, condition of the
roadway, and the available sight distance do not affect traffic operations, the main impediment
for this site is the distance from the Interstate system and the circuitry of travel, which would
require enhanced directional signage to be installed and maintained to direct visitors to the site.

LOS at the Whitmire Site would also remain very good (“A”), with no traffic delays expected
from development of the cemetery at this site. While aspects such as potential other nearby
development, condition of the roadway, and the available sight distance do not affect traffic
operations, the main impediments for this site are the distance from the Interstate system and the
concern for safety due to the high speed of traffic with the large percentage of trucks that visitors
would encounter while accessing the site. Also, access roads into the cemetery from each side of
US 176/SC 121 would need to be constructed and maintained.

LOS at the Fort Jackson Site would decrease from “A” during the peak times to “B,” “C,” and
“B” during the AM peak, noon peak, and PM peak times, respectively. The cemetery would
generate the greatest amount of traffic when adjacent street volumes are relatively low. Certain
aspects of the area and site would impact traffic operations, such as the potential for nearby
development. However, the main benefits of this site, from a transportation and traffic
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perspective, are the proximity to the Interstate system and an existing intersection from the
probable main entrance that is already improved with available turn lanes.

Solid and Hazardous Waste. Potential solid and hazardous waste issues were identified at all
three alternative sites.

Historic land use of the Sedalia Site has been pastoral, agricultural, residential (two former
homesteads), and more recently, silviculture and hunting. The presence of asbestos-containing
materials and lead-based paint in an onsite hunt cabin would be evaluated and if present, the
materials would be removed and disposed of in accordance with applicable regulations. Limited
dumping of domestic debris and an onsite soil pile of unknown origin and content were observed
onsite; these would be further assessed and disposed of accordingly. Aerial photograph review,
interview information, and review of regulatory database information did not identify any
environmental concerns associated with the Sedalia Site. No environmental concerns related to
offsite properties were identified at the Sedalia Site.

Historic land use of the Whitmire Site has been silviculture and residential (two former
homesteads identified), and more recently, silviculture and hunting only. Limited-size dump
areas, apparently of domestic solid waste only, and scattered empty 55-gallon drums and other
domestic solid waste were observed in several locations onsite. The ground surface in some
portions of the site has been subjected to erosion and disturbance due to past logging activities.
Due to a heavy covering of pine straw on the ground across much of the site, other dump areas
may be present onsite but not observed. Aerial photograph review, interview information, and
review of regulatory database information did not identify any environmental concerns
associated with past usage of the Whitmire Site. Furthermore, no environmental concerns related
to offsite properties were identified at the Whitmire Site.

The Fort Jackson Site has been used for Army military training exercises for several decades.
Pines have been planted and east-west trending firebreaks have been constructed across the site.
Due to the previously open nature of the northern portion of the Fort Jackson Installation, the
potential exists for dump sites to be located onsite but not observed. At least two gravel/sand pits
are located onsite; no environmental concerns to the Fort Jackson Site were identified in relation
to these borrow areas.

As is the majority of Fort Jackson, the Fort Jackson Site is classified by the Installation as
Low/Lightly Dudded and the potential exists for the site to be impacted by ordnance/munitions.
The suspected dudded area of the site consists of 95 acres along the southern perimeter of the
proposed 600-acre transfer parcel. Although live ammunition is not currently allowed during
field training, the historic use of the site is not documented. Also, the site is located north of the
abandoned Salerno Rocket Range (Area of Concern [AOC] G), which was used during the
Vietnam War for training with rockets, rifle grenades, and 40-millimeter high-explosive shells,
and is considered to be highly contaminated with unexploded ordnance. The site is also located
adjacent to and north of a former range, and the southern portion of the site is within an area
identified by Fort Jackson staff as a “range ricochet area.” Therefore, areas adjacent the Fort
Jackson Site are considered “Suspect” and “Scattered Dud” Areas.
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An uncontrolled dump site representing a REC is located north of Percival Road adjacent (and
topographically upgradient) of the Fort Jackson Site. Records indicate that the presence of the
dump site/landfill, which operated during the 1980s, resulted in contamination, which devalued
the property value. Because the contaminants and impacted media are not known, additional
investigation is recommended to assess potential impacts from this site to environmental media
at the Fort Jackson Site.

In addition, the Loveless and Loveless, Inc. Mine #2 site was identified in the general area of the
aforementioned uncontrolled dump site north of the Fort Jackson Site. Review of file
information indicates that prior to becoming a permitted mine, the majority of the area had been
cleared and was being used as a trash dump, off-road vehicle site, and as a shooting range. An
asphalt mixing plant had been set up during construction of 1-20 in the northern portion of the
area. The area was mined for sand from 1979 through 1981 under Permit No. 450. Under South
Carolina Department of Health and Environmental Control (SCDHEC) authorization, the mine
was reclaimed as a landfill. In 1989, Permit No. 450 was cancelled and the reclaimed mined
land was released. Based on this information, the uncontrolled dump site may be the SCDHEC-
authorized landfill/reclaimed mined land. However, past activities in this area (unauthorized
dumping and the operation of the asphalt mixing plant) further support the recommendation for
additional investigation of this area encompassing Mine No. 2 and the dump site.

If the Fort Jackson Site were chosen for the new cemetery, the environmental condition of the
property must be documented through the performance of an Environmental Baseline Survey
(EBS) and an environmental condition of property (ECOP), prior to the transfer of jurisdiction to
the VA. Because Fort Jackson has a Resource Conservation and Recovery Act (RCRA) Part B
Permit, the investigation and remediation of the suspected 95-acre dudded area and other areas of
concern that might be identified would be performed under the RCRA Corrective Action
Program, with the roles and responsibilities of the SCDHEC, Fort Jackson, and VA to be
determined. Additional investigation of impacts of offsite properties on the Fort Jackson Site
would be addressed separately.

Solid waste would be generated during construction of the new cemetery; any solid waste found
or generated during construction would be disposed of at a permitted landfill in accordance with
regulatory requirements. Limited amounts of solid waste would also be generated during
operation of the cemetery. Recycling and reuse would be performed when applicable, and solid
waste would be disposed of in a permitted landfill in accordance with regulatory requirements.

Limited types and amounts of hazardous materials would be used during construction (mainly
fuel for vehicles) and operation of the cemetery (herbicides, pesticides, petroleum, etc.). These
would be handled in accordance with BMPs and all applicable regulations, and their usage at the
selected site is not expected to result in significant impacts to the environment.

Cumulative Impacts. Very limited development is occurring near the Sedalia and Whitmire
Sites. Rapid development is occurring near the Fort Jackson Site, and Fort Jackson’s mission is
expected to increase, although slightly, due to the recent Base Realignment and Closure (BRAC)
announcements. Further, the addition of a national cemetery is not expected to generate
additional significant development in any of the three alternative site areas. BMPs implemented
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in association with the cemetery development would limit all potential cumulative impacts to
insignificant regardless of which site is developed as the new cemetery.

American Indian, Agency and Public Coordination / Potential for Controversy. Numerous
American Indian Nations, and agencies and agency representatives were contacted during the
NEPA process. No controversial issues have been identified by these persons and agencies to
date. The VA NCA plans to continue consultation and coordination with American Indian
Nations and regulatory agencies throughout the site selection, design, and construction processes
to resolve any issues that are identified. Several newspaper articles have been published that
describe the project and tout the benefits of a new national veterans’ cemetery in the Columbia-
Greenville area. In addition, notification of and outreach to the public near the three alternative
sites has not identified any potential for controversy regarding the project.

Based on the findings of the EA, a Finding of No Significant Impact (FONSI) is appropriate
regardless of which site is chosen for development as the new national veterans’ cemetery, and
an Environmental Impact Statement (EIS) is not required.
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1.0 INTRODUCTION

The National Cemetery Administration (NCA) is one of three administrations within the United
States (U.S.) Department of Veterans Affairs (VA). The VA NCA is responsible for the
operation and maintenance of 120 national cemeteries and the construction of new national
cemeteries. The VA NCA is also responsible for providing cemetery services to veterans and
other eligible persons pursuant to the provisions of the National Cemeteries Act of 1973 and
other statutory authority and regulations.

This Environmental Assessment (EA) was prepared in accordance with the National
Environmental Policy Act (NEPA), the Council on Environmental Quality (CEQ) regulations
implementing NEPA (40 Code of Federal Regulations [CFR] 1500-1508), and VA Regulations,
(38 CFR 26.4 [a]). The VA policy includes provisions to:

e Act with care in carrying out its mission of providing services for veterans to
ensure it does so consistently with national environmental policies. Specifically,
the VA shall ensure that all practical means and measures are used to protect,
restore, and enhance the quality of the human environment;

e Avoid or minimize adverse environmental consequences, consistent with other
national policy considerations;

e Prepare concise and clear environmental documents which shall be supported by
documented environmental analyses; and

e Preserve historical, cultural, and natural aspects of our national heritage.

As such, the VA NCA is using this EA in the planning process and to aid in considering the
potential environmental consequences of constructing and operating a new national veterans’
cemetery in the Columbia-Greenville, South Carolina area. URS Group, Inc. (URS) prepared the
EA on behalf of the VA NCA, based on VA NCA-provided information, site reconnaissances in
April and May 2005, and February 2006, and data obtained from interviews, websites, regulatory
agency personnel, newspaper articles, previous studies and reports, and other readily available
sources of information.

In addition to describing the Purpose and Need for action (Section 2.0), this EA describes the
alternative actions that have been evaluated by the VA NCA (Section 3.0); describes the
Affected Environment and Environmental Consequences (Section 4.0) of implementing the
alternative actions and the required coordination and environmental permits; discusses the
Agency Coordination (Section 5.0) that has been conducted and is ongoing in association with
the NEPA process; lists the References (Section 6.0) that have been used during preparation of
this EA; and summarizes the qualifications of the Preparers (Section 7.0) of this EA. The
Appendices at the end of the document are: Site Photographs (Appendix A), Notice of Intent
(Appendix B), Agency Coordination and American Indian Consultation Letters (Appendix C),
Archaeology Site Maps (Appendix D), Potential National Register-Eligible Standing Structures
within the Area of Potential Effect (Appendix E), Additional Phase | Environmental Site
Assessment Information (Appendix F), Fort Jackson Conservation Easement (Appendix G), Fort
Jackson Biological Assessment (Appendix H), and Notice of Availability of Draft EA /
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American Indian Nations, Agency, and Public Coordination Documentation (Appendix I), and
Comments Received on the Draft EA / Responses to Comments (Appendix J).
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2.0 PURPOSE AND NEED
2.1 PURPOSE OF PROPOSED ACTION

The National Cemetery Expansion Act of 2003 (Public Law 108-109) requires the VA NCA to
establish six new national cemeteries within four years and the VA NCA has identified the
veteran population that is concentrated in the Columbia-Greenville area as a priority. The
purpose of the proposed action is to construct and operate a new national cemetery that would
provide veterans and their families living in the unserved 21-county Columbia-Greenville area
the opportunity to be buried in a national cemetery, and to benefit from the honor and privilege
bestowed upon them by a grateful nation for their service to their country.

2.2 NEED FOR ACTION

One of the strategic goals of the VA NCA is to assure that the burial needs of veterans are met,
and it has been recognized for some time that there was a need for additional cemetery facilities.
The death of veterans has been increasing each year as World War Il and Korean War-era
veterans advance in age. VA NCA estimates indicate that veteran deaths would peak at 687,000
in the year 2008. From 2000 to 2008, the annual rate of veteran deaths is expected to increase by
approximately 10.5 percent per year. This progressive increase in veteran deaths results in a
corresponding increase in the demand for burial space in national cemeteries, a demand that
exceeds current capacity (VA NCA, 2000).

National veterans’ cemeteries are already located in Florence, South Carolina, and Beaufort,
South Carolina (Figure 1). At current burial rates, the Florence National Cemetery can
accommodate in-ground casketed burial space until about mid-2006, and in-ground cremated
burial space until about 2010. An expansion project is planned, but is currently on hold
(Robinson, 2006). The Beaufort National Cemetery will likely deplete availability of casketed
burial spaces by end of 2006; no cremated burial spaces are available. A 15-acre expansion
project is planned to provide additional interment space at Beaufort National Cemetery (Gray,
2005). The expansion project can accommodate 723 traditional in-ground casketed burials, 1,885
pre-placed crypts in-ground casketed burials, 693 in-ground cremated burial spaces, and 83
memorials (Phillips, 2006). The expansion would allow for an additional 10 years of burials at
Beaufort National Cemetery (VA NCA, 2006a). However, based on a demographic study of the
number and location of veterans in the area, even with these cemetery expansions, the VA NCA
identified the need for a new national veterans’ cemetery in South Carolina.

A new state veterans’ cemetery anticipated for completion in 2007 under the VA State Grant
Program is being planned for Anderson, South Carolina (Figure 1). The cemetery site is located
along South Carolina (SC) 4-1116, near the intersection of SC 78 and SC 178 between the towns
of Belton and Anderson. At full build-out, this cemetery would encompass nearly 60 acres.
Phase | of the project would develop about 22 acres and provide 6,000 gravesites, 800 pre-placed
crypts, 740 in-ground remain sites, and 800 columbarium niches (Gebhardtsbauer, 2005). At full
build-out, it would provide a total of 18,095 gravesites, 2,400 pre-placed crypts, 3,000 in-ground
cremain sites, and 2,000 to 3,000 columbarium niches.
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Other nearby national veterans’ cemeteries are located in Mountain Home and Salisbury, North
Carolina and nearby state veterans’ cemeteries are located in Sandhills, North Carolina, and
Milledgeville, Georgia (Figure 1).

The VA NCA has determined through experience that few people will elect burial at a national
cemetery that is farther than 75 miles from their home. There is also reluctance for burial to take
place across a state line from their place of residence. The VA NCA identified 21 counties
(shown on Figure 1) in South Carolina and Georgia that currently are “unserved” by a national
veterans’ cemetery, including a population of 168,800 veterans. The largest concentrations of
unserved veterans are located near major cities, in Greenville County (20.7 percent), Lexington
County (14.2 percent), and Spartanburg County (13.5 percent). Even with the opening of the new
state veterans’ cemetery at Anderson, the demand for burial space in veterans’ cemeteries is
expected to exceed available capacity. Hence, the optimum focal point for a cemetery for the
veteran population in South Carolina was identified generally as the Columbia-Greenville area
(Figure 1).

The VA NCA estimates that the proposed Columbia-Greenville Area National Cemetery would
open in 2009, and that 772 casket and cremain interments would be needed in the first year. The
number of interments is expected to increase each year for the subsequent four years, and 904
interments are projected for the year 2013. After this peak year, the number of annual interments
would begin to decline, with 721 interments projected for the year 2030. The cumulative
interments for planning year 2030 would be approximately 17,677. The VA NCA anticipates
that approximately 250 acres would be necessary to meet the needs for burials through 2030, and
thus sought available sites of sufficient size that would meet this requirement.
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3.0 DESCRIPTION OF ALTERNATIVES

The alternatives considered in this EA are the No Action Alternative and the Proposed Action
Alternative, which could be implemented at any of three alternative sites. This section describes
the No Action Alternative, the Proposed Action Alternative, and the three alternative sites being
considered for the new Columbia-Greenville national veterans’ cemetery.

3.1 NO ACTION ALTERNATIVE

Under the No Action Alternative, the VA NCA would not develop a new national cemetery in
the Columbia-Greenville, South Carolina area. No new construction would occur, and the
alternative sites being considered for the new cemetery would not be affected.

Under the No Action Alternative, veterans in the area would have to use one of the operational
national cemeteries in South Carolina, the planned new state veterans’ cemetery in Anderson, or
a private cemetery for burial. The use of other cemeteries in South Carolina or elsewhere could
create a hardship for the veterans’ families and friends for attending funerals and for gravesite
visitations. Lack of space in the nearest veterans’ cemeteries might force veterans’ families to
use a private cemetery. If veterans and their families must resort to private burials, they would
be deprived of the benefit, honor, and privilege bestowed upon them by a grateful nation for their
service to their country. Furthermore, the VA NCA would fail to meet its mission and
congressional mandate to serve veterans concentrated in the Columbia-Greenville area.

3.2 PROPOSED ACTION ALTERNATIVE

The Proposed Action Alternative involves construction and operation of a new national veterans’
cemetery on a site that would be acquired by the VA NCA in the Columbia-Greenville area.

Cemetery development at the selected site would occur in phases, with Phase | anticipated for
completion in 2010. Phase I of the proposed action would provide a fast-track burial section,
development of approximately 5,000 gravesites for casketed interments, 2,450 sites for cremated
remains including a columbarium, and appropriate structures/facilities to support cemetery
operations. The total development area for Phase | is expected to be 50 acres, and would provide
for approximately 10 years of burials. The design and construction would include the following
elements and features:

Access roads

Entrance area

Administration / Public Information Center with Gravesite Locator and Public Restrooms
Flag/Assembly Area

Memorial Walkway/Donations Area

Committal Shelters (two)

Roadway system and parking

Site furnishings

e Interment Area (burial sections)
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0 Casketed Remains — approximately 5,000 full casket gravesites including 4,200
crypts

o Cremated Remains — approximately 450 in-ground sites and approximately 2,000
columbaria niches

o Garden for scattering of cremated remains

Grading, drainage, fencing, and landscaping

Maintenance Complex

Irrigation system

Utility distribution systems

As listed above, during Phase | of the development, 2,450 sites for cremated remains and
approximately 5,000 gravesites are proposed for construction. These gravesites would be either
pre-placed crypts or standard gravesites, depending upon site geology and the ability to excavate
gravesites to a required depth. Gravesite sections are typically developed as 1- to 2-acre areas,
which provide a more personal atmosphere. Where practicable, existing trees and vegetation
would be used as natural boundaries between gravesite sections. Additional landscaping would
be added where needed.

Two access roads are typically proposed for national cemeteries. One road would be the main
entrance for public use during funerals and visitations. A second road would be used as a service
road for maintenance vehicles and delivery vehicles.

Subsequent development phases through 2030, the last year that NCA data projections are
available, would bring the cumulative total to 17,614 interment sites.

3.2.1 Site Selection Process for the New National Veterans’ Cemetery
3.2.1.1 Focal Point of Search

Once the VA NCA determined that there was a need for a new national cemetery in South
Carolina, a demographic analysis was conducted to establish the focal point for the site search.
This focal point is the center of the search area and was determined by examining the number
and location of veterans living within the area to be served, and the availability or proximity of
existing veterans’ cemeteries. The VA NCA has found that a radius of 75 miles from the focal
point is an optimum distance for planning purposes.

Based on the demographic analysis, the Columbia-Greenville area was identified as the focal
point for the site search (Figure 1). The radius for the search was 75 miles, and encompassed 18
counties in South Carolina and 3 in Georgia. The current veteran population within the search
radius is approximately 148,757 for FY 2005 and is expected to be 17,614 for FY 2008 (VA
NCA, 2005).

3.2.1.2 Site Evaluation

The VA NCA considered a total of five sites within the 75-mile radius of the Columbia-
Greenville area focal point (Sedalia Site, Whitmire Site, Fort Jackson Site #1, Fort Jackson Site
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#2, and Fort Jackson Site #3, which reconfigures the Fort Jackson Site #1 site boundaries per
request of the U.S. Department of Defense (DoD) in January 2006. Various parties offered these
sites for sale or federal government transfer to the VA NCA. Each site was evaluated against ten
evaluation criteria. These criteria include:

1)

2)

3)

4)

5)

6)

7)

8)

9)

Proximity — The site should be located as close as possible to the densest veteran
population in the area under consideration. Not only actual distance, but also travel time
to the site should be considered.

Size — Sufficient acreage must be available to provide gravesites for at least a 40-year
projection. Interment rates and acreage requirements are projected based upon veteran
population within a 75-mile radius of a projected site.

Shape — The site should exhibit uniform and generally square or rectangular boundaries
that are undivided by roads or easements. Irregularly shaped sites are most difficult to
access and less efficient to design and develop.

Accessibility — The site should be readily accessible via highways and major public
roadways. Proximity to highway interchanges and public transportation is desirable. The
quality of access highways is also considered.

Utilities and Water — The availability of public utilities (electricity, water, sewer, and
natural gas) is important. However, onsite septic systems and potable water wells or
ponds are acceptable. An adequate water supply for irrigation is of primary importance.

Surrounding Land Use — Sites adjacent to visually objectionable activities, loud noise,
high traffic, or other nuisance elements should be avoided. Both current and projected
land uses should be considered.

Soils — Soils should be of a quality that would provide adequate topsoil for growing turf,
be adequately suitable for constructing roads and buildings, and be free of shallow depth
groundwater. There should be no sub-surface obstructions or hazardous waste present.

Topography — Comparatively level to rolling terrain is desirable for areas to be
developed. The grade of burial sites should be in the 2 to 15 percent range. There should
be sufficient slope to enable proper drainage of the site. Ravines, wetlands, and sinkholes
cannot be developed.

Aesthetics — Existing site amenities such as pleasant views and quality vegetative cover
are favorable.

10) Restrictions to Development — The presence of man-made elements such as historic/

archaeological elements, utility easements, rights-of-way, or mineral rights can hamper or
legally prevent development. The presence of endangered species can also limit land
development.
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In addition to the ten criteria listed above, each site was reviewed for its ability to permit the VA
NCA to bring into service a cemetery that fulfills an unmet need for veterans in the Columbia-
Greenville area in a timely manner. Ease and simplicity of acquisition is beneficial because it
expedites the delivery of a functioning cemetery to the veteran community.

3.2.2 Alternative Sites Considered and Dismissed from Detailed Analysis

Each of the four initial alternative sites for a new national veterans’ cemetery was evaluated
against these criteria; one of the sites (Fort Jackson Site #2) was eliminated due to its less-
desirable location on the Installation (hidden access, poorly maintained secondary road access,
absence of utilities, smaller site size, and less opportunity for expansion capabilities) as well as
nearby Red-Cockaded Woodpecker (RCW, a federally protected species) habitat and large areas
of wetlands, which would have limited initial cemetery development and future expansion
capabilities.

3.2.3 Alternative Sites Retained for Detailed Analysis

The three remaining alternative sites did not necessarily meet all of the ten site selection criteria
but were thought to represent viable alternatives for further consideration for the new national
veterans’ cemetery in the Columbia-Greenville area. The VA NCA henceforth evaluated three
alternative sites in depth. Part of the evaluation process included studies by URS Group, Inc.
(URS) in April — June 2005 and the preparation of a preliminary draft EA for VA NCA review
that focused on the “Sedalia Site, ”” the “Whitmire Site,” and the “Fort Jackson Site.”

From June 2005 to January 2006, the VA NCA continued in-house evaluation of these three sites
and continued discussion with the property owners and the DoD. During this timeframe, with
the announcement of the Base Realignment and Closure (BRAC) list and DoD’s re-evaluation of
areas within Fort Jackson that might be required for continued military training, the DoD
requested that the “Fort Jackson Site” be modified to exclude some existing training areas and to
include stream, wetland and floodplain areas that were “carved out” of the initial site. The
revised “Fort Jackson Site” contains about 350 acres of the site initially evaluated by URS, and
about 150 acres that are adjacent to the initial site. Per request of the VA NCA, in February and
March, 2006, URS evaluated the new acreage associated with modified Fort Jackson Site and
modified the EA to address the Fort Jackson Site as it is currently configured. In March 2006, a
Draft EA was published that addresses the existing conditions and potential environmental
impacts of implementation of the proposed action at each alternative site.

The locations of the three alternative sites are shown on Figure 2, and they are described in the
following sections of this document.

3.2.3.1 Proposed Action Alternative Site 1 (Sedalia Site) - Construct New National Cemetery
on 477-Acre Site in Union County, South Carolina

Under this alternative, the VA NCA would acquire and develop a 477-acre irregularly shaped
site located in the community of Sedalia, a rural section of Union County, South Carolina
(Figure 3 and Figure 4). A willing property owner has offered to sell the site to the VA NCA.
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Source: Topozone.com
Sedalia Quadrangle, 1983
Union County - South Carolina
7.5 Minute Series (Topographic)
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The site is designated herein as the “Sedalia Site” and is bounded by Secondary State Route S44-
18 (also known as Old Buncombe Road) to the north; by forestland and Prospect Corner Road
(Secondary State Route S44-196) to the west; by a U.S. Forest Service (USFS)-maintained road
and forestland to the south; and by forestland to the east (Figure 4). The majority of the
surrounding forestland is owned by the USFS and, during site visits in April 2005, some of the
timber was being harvested. A few residential parcels are located directly adjacent to the
northwestern corner of the site.

The Sedalia Site is made up of three parcels and is used primarily for silviculture and for
hunting. While the majority of the site is planted in pines, the northeastern portion of the site
near an onsite pond and areas along creeks are forested with hardwoods (hardwoods appear as
blue-tinted vegetation on the infrared photograph presented as Figure 4). A manmade earthen
dam, about 10 feet tall, 10 feet wide at its crest (wide enough to drive a vehicle), and about 400
feet long, forms the eastern (downstream) edge of the pond. A cleared area containing a hunting
cabin and open-sided shed is located in the northwestern section of the site. Historically, the
Sedalia Site and vicinity have been used for agricultural, pastoral, or silvicultural purposes.

Three utility right-of-ways (ROWSs) traverse the Sedalia Site: an underground AT&T fiber optic
ROW from the site’s northeastern corner to its southwestern corner, and two aboveground
electrical power line ROWSs, one in the northeastern portion of the site along Old Buncombe
Road, and one traversing the northwestern portion of the site (see Figure 4). Electricity and
potable water are provided to the onsite hunting cabin; no other utilities are present onsite.

3.2.3.2 Proposed Action Alternative Site 2 (Whitmire Site) - Construct New National
Cemetery on 433-Acre Site in Newberry County, South Carolina

Under this alternative, the VA NCA would acquire and develop a 433-acre irregularly shaped
site approximately 3 miles from the town of Whitmire in a rural section of Newberry County,
South Carolina (Figure 5). A willing property owner has offered to sell the site to the VA NCA.

The site is designated herein as the “Whitmire Site” and is bounded by Duncan Creek to the
north, by forestland to the east, by a creek to the southeast, and by forestland to the southwest
and west (Figure 6). United States (US) 176/State Route 121 (SC 121) traverses the center of the
site in a north-south direction. Some of the adjacent forestland is USFS land, and a USFS-
maintained road (Sulfur Springs Road) is located in the southeastern corner of the site.

The Whitmire Site consists of one parcel and is used primarily for silviculture (pine forest
appears as red-tinted vegetation on the infrared photograph presented as Figure 6) and for
hunting. A portion of the northwestern section of the site consists of hardwoods along the
floodplain of Duncan Creek (see blue-tinted vegetation indicated on Figure 6).

A South Carolina Pipeline Corporation (SCPC) high-pressure natural gas pipeline and ROW
traverse the southeastern portion of the site (see Figure 6). The only permanent structure on the
site is a pipeline rectifier station, located in the southern corner of the site within the SCPC
ROW. A second set of natural gas lines and a ROW are located in the northern portion of the site
just east of US 176/SC 121 along an old concrete roadbed (Figure 6). This natural gas line
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crosses Duncan Creek along an old concrete bridge (Figure 6). High-tension electrical lines and
the associated ROW traverse the area in a north-south direction, just to the west of the site,
touching one point on the site boundary (Figure 6).

Potable water, natural gas, and electric power lines are present along US 176/SC 121 through the
site, but no utilities are currently provided to the site. The closest sanitary sewer service is
provided at the Renfro manufacturing facility located about 2,000 feet north of the site along US
176/SC 121 (see Figure 6).

3.2.3.3 Proposed Action Alternative Site 3 (Fort Jackson Site) - Construct New National
Cemetery on a 600-Acre Site in Fort Jackson, Richland County, South Carolina

Under this alternative, a 600-acre site located within the U.S. Army Training Center and Fort
Jackson (“Fort Jackson” or “Installation”) would be transferred from the DoD to the VA NCA.
Fort Jackson is located in Columbia, Richland County, South Carolina, and encompasses more
than 52,000 acres, including more than 1,000 buildings, and more than 50 ranges and field
training sites. The Installation is the largest and most active Initial Entry Center in the U.S.
Army, training 34 percent of all soldiers and 69 percent of the women entering the Army each
year (Fort Jackson, 2005).

The site is designated herein as the “Fort Jackson Site” and is bounded to the north by Percival
Road (located off the Installation), to the east by Spears Creek Church Road, partially on the
south by a portion of North Tower Road, to the west by a portion of Wildcat Road, and to the
east, south, and west by active field exercise training areas within Fort Jackson (Figures 7 and 8).
Colonels Creek tributaries and wetlands dissect the site. Along Percival Road, Fort Jackson Gate
8 provides access to the site at Wildcat Road, and Gate 9 provides access to the site at Spears
Creek Church Road. These gates have been closed to all vehicular traffic since late 2001 due to
new force protection requirements.

The Fort Jackson Site is actively managed for timber by the Installation’s forestry department,
and the site is currently mainly planted in loblolly pine and slash pine. The site is used for Army
field training exercises (predominantly portions of Training Area 11A and a small portion of 4A,
shown on Figure 8); limited onsite hunting by off-duty military, retired military, and civilian
personnel by permit at various times of the year and Installation-sponsored hunting camps for the
public during deer season.

Fort Jackson has constructed east-west trending firebreaks across the undeveloped portions of the
Installation. Fort Jackson started clearing the firebreaks in 1956, and they consist of strips of
land cleared of vegetation, about 15 feet wide, and about 600 feet apart. Such firebreaks cross
the Fort Jackson Site from east to west as shown on Figure 8.
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Source: Topozone.com
Messers Pond Quadrangle, 1972
Richland County - South Carolina
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Fort Jackson would designate various buffer zones around the Fort Jackson Site, in which no
training or other troop-related activities would be allowed to occur, including: 328 feet (100
meters) for all troop activities, 1,640 feet (500 meters) for activities that generate noise (such as
ammunition fire), and 3,280 feet (1,000 meters) for troop activities involving smoke and tear gas
(Olsen, 2006). Along the site periphery, Spears Creek Church Road, North Tower Road, and
Wildcat Road would continue to be used by Fort Jackson, but all roadways from the Installation
into the Fort Jackson Site would be closed to traffic. To accommodate vehicular transport of
relocatable buildings into and out of the Installation, Fort Jackson is considering construction of
a new access gate to be located west of Gate 8 on Percival Road, and a new roadway along the
northwestern site boundary to connect Percival Road to Wildcat Road.

All utilities are available along Percival Road to the north of the Fort Jackson Site. Various
utilities for Fort Jackson are located along roadways within the site, and a BellSouth easement is
located in the Percival Road right-of-way along the northern boundary of the site.

3.2.4 Comparison of Alternatives
3.2.4.1 Site Selection Criteria

The site selection criteria as they relate to each of the three alternative sites for implementation
of the proposed action alternative are described in depth in this section, and are summarized in

the following table.

Table 1 — Comparison of Alternatives

SITE
SELECTION Sedalia Site Whitmire Site Fort Jackson Site
CRITERIA
Proximity In Union County, near the In Newberry County, near In Columbia, Richland
center of the search area. | the center of the search area. | County. Near eastern limit
Closest site to Greenville of search area. Farthest site
and Spartanburg; farthest from Greenville and
site from Columbia. Spartanburg; closest site to
Columbia.
Size 477 acres — adequate. 433 acres — adequate. 600 acres — adequate.
Shape Irregular property Irregular property Generally straight property

boundaries, bisected by
drainage ways and
streams.
40-acre parcel separated
from rest of site by
Prospect Corner Road.
Fiber optic cable ROW
traverses the site.
Two electric power
ROWSs, which could be

relocated, traverse the site.

boundaries, bisected by
drainage ways and steams.
Site is approximately equally
bisected by US 176/SC 121.
Natural gas pipeline and 40-
foot ROW traverses the site;
natural gas pipelines and 5-
foot ROW in the northern
portion of site along old
concrete roadway.

boundaries, bisected by
drainage ways and streams.
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SITE
SELECTION Sedalia Site Whitmire Site Fort Jackson Site
CRITERIA
Accessibility Accessible via Old Accessible via 1-26 and SC Accessible via 1-20,
Buncombe Road from 121 and US 176. Must Clemson Road and
Interstate (1)-26 and SC traverse 13 miles of state Percival Road.
49. Must traverse from 9 road to reach Interstate.
to 19 miles of circuitous
road to reach Interstate.
Utilities and Potable water and Potable water, electricity, Potable water, electricity,
Water electricity onsite. Sanitary and natural gas service sanitary sewer, and natural

sewer service not
available; onsite septic
system would be required.
Natural gas service not
available in the area.
Onsite pond and
tributaries.

available along US 176/SC
121. Sanitary sewer service
not available at the site but is
provided about 2,000 feet
north along US 176/SC 121;
onsite septic system may be
needed.

Duncan Creek bounds
property to the north;
tributaries to Duncan Creek
traverse the site.

gas are available along
Percival Road adjacent to
the site.
Colonels Creek tributary
branches traverse the site.
Onsite beaver dam pond
that is deed restricted.

Surrounding
Land Use

A few residential
structures; mostly
silviculture and some
pasture. Within Sumter
National Forest (U.S.
Forest Service [USFS]).

Surrounding land uses are
compatible with a national
cemetery.

Property is not zoned.

Adjacent properties are
forestland used for
silviculture and hunting,
some of which is USFS land.
Some pasture.

Surrounding land uses are
compatible with a national
cemetery.

Property is zoned R-2 —
cemetery is a conditional use
of R-2.

Fort Jackson manages the
adjacent land to the west,
south, and east for
silviculture, military
training exercises, hunting,
and Red-Cockaded
Woodpecker habitat
management. Properties to
the north along Percival
Road are commercial and
light industrial, some
residential.

Surrounding land uses,
with troop training buffer
zones to be established, are
compatible with a national
cemetery.
Property is zoned
governmental.

3-22

September 2006




SECTIONTHREE

Description of Alternatives

SITE
SELECTION
CRITERIA

Sedalia Site

Whitmire Site

Fort Jackson Site

Soils

Generally favorable for
development with the
exception of the southern
10-15 percent of the site
and along drainage ways
where shallow rock and
steep slopes exist.

Some prime farmland.

Soil conditions are fair to
poor over most of the site,
with shallow rock and
groundwater expected over
one-third of the site.

No prime farmland.

Soil conditions generally
good over most of the site
with the only limitation
being a tendency of open
excavations to cave due to
loose sand. Fair to poor
conditions along drainage
ways due to shallow
groundwater.

No prime farmland.

Topography

Relatively flat to slight
slopes over the northern
one-third to one-half of the
site with steep slopes over
the southern one-third and
along southern drainage
ways.

Moderate slopes cover most
of the site with flat areas
limited to the northwest and
northeast along Duncan
Creek.

Gently rolling terrain over
most of the site, favorable
for development.

Aesthetics

Surrounding properties are
predominantly forested,
some used for silviculture.

US 176/SC 121 traverses the
site. Duncan Creek forms
northern boundary.
Surrounding properties are
predominantly forested,
some used for silviculture.
Natural gas pipeline ROW
traverses the site.

Adjacent to Percival Road
and some commercial/light
industrial development.
Cannot be seen from 1-20.
Current vegetation is
planted pine and
scrub/shrub.

Restrictions
to
Development

In the southern one-third
of the site soil conditions
may make septic tank
system difficult to
construct and may require
special interment practices
for burial vaults.

Shallow bedrock and some
steep slopes in the
southern portions of the
site and along drainage
ways may lessen amount
of developable land.
Onsite wetlands and pond.

ATE&T fiber optic cable
ROW and two overhead
electric power lines
traverse the site. Power
lines could be relocated.

Shallow bedrock; some steep
slopes.

Soil conditions may make
septic tank system difficult
to construct. Irregular
boundaries, steep slopes,
depth to bedrock may lessen
amount of developable land.
Onsite wetlands.

100-year floodplain along
Duncan Creek in northern
section of site.
40-foot wide natural gas
pipeline and ROW traverses
the site, and two natural gas
pipelines and ROW are
along the old concrete
roadbed; some limitations to
development.

Soils across the site have a
tendency to cave in shallow
excavations due to loose
sands.

No construction or impacts
can occur within 7-acre
conservation easement.

Onsite wetlands.
100-year floodplain and
wetlands along Colonels

Creek in eastern section of

site.

Utility ROWs along
roadways.
Ordnance survey to be
performed.
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3.2.4.2 Suitability for Development of the National Cemetery

Some of the VA NCA’s primary considerations for assessing a site’s suitability for development
of a national veterans’ cemetery and a comparison of the three sites considering these
considerations are shown on the following table.

Table 2 - Site Comparison Matrix

— Whitmire | Fort Jackson
Sedalia Site Site Site
Total Acreage 477 433 600
Wetland Areas (percent, approx.) 10 15 15
High Groundwater Areas (less than 4 feet)
0 25 15
(percent, approx.)
20 percent / 9 percent/
Floodplain Area 0 percent/ 87 acres 54 acres
0 acres
(approx.) (approx.)
Practicable Development Area (percent, approx.) * 60 20 82
Aesthetics Fair Fair Good
Permits (number, estimated)? 3? 3? 3

The following factors were assigned a “1” — “5” rating with “5” being the highest rating

Traffic Evaluation - Overall Rating 34 3.6 4
Estimated Suitability for Development
. 3.8 2 4.5
Based on Soil Types
Potable Water — 5 5 5
Likelihood of Obtaining a Good Source
Sewer —
Existing Availability of Sewer Service or 4 2 5
Anticipated Favorable Conditions for Septic System
Irrigation Water Availability 5 5 5

! Practicable Development Area — percent of site with well-drained soils mapped by Natural Resources
Conservation Service as being 4 feet deep or more.
2 Also requires coordination/approval to cross pipeline/electrical/fiber optic easements.

Practicable Development Area

Total acreage of the sites is provided, and from this figure the percent of the site with well-
drained soils present at a depth of 4 feet or more (as mapped by the Natural Resources
Conservation Service (NRCS) was estimated and calculated into percent, resulting in the
Practicable Development Area. Note that the percent of wetland, high groundwater, and/or
floodplain will coincide to some extent. Refer to Sections 4.1 and 4.2 for detailed information
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on soils and water resources at each site. The acreage of surface water and an appropriate buffer
is excluded from the Practicable Development Area.

Aesthetics

This parameter considers the compatibility of the aesthetics of the site and its surroundings with
development of a national cemetery. Primary considerations were visual and audible issues, in
addition to vegetation cover and existing neighboring land uses.

Permits

The parameter referred to as permits identifies the preliminary estimate of the number of
environmental permits (federal, state, and local) that could be required to develop a given site.

Refer to Section 4.8 for additional information on permits.

Traffic Evaluation Overall Rating

The Traffic Evaluation Overall Rating is based on the projected ease of construction, safety of
operation, and access to a site considering the existing nearby principal highways, as well as the
condition of the probable access. To evaluate the three proposed sites for the development of a
national veterans’ cemetery, seven traffic evaluation categories were developed. For each
category, each site was evaluated based on a 1 to 5 scale, with a rating of “1” indicating poor
conditions and a rating of “5” indicating excellent conditions. The following is a description of
each evaluation category:

Access to Regional Highway System: A “1” rating is due to limited access, or required
extended travel from a major highway network that may involve travel on unimproved
roads; a “5” rating indicates easy accessibility to major throughways.

Potential Congestion Problems: A “1” rating is due to heavily developed areas in the
vicinity of the site that could be a source for potential congestion; a “5” rating indicates
little development, or development not prone to large trip generation.

Critical Intersection Locations: A “1” rating is due to several congested intersections
near or en-route to the site; a “5” rating indicating limited or uncongested intersections
near the site.

Pavement and Roadway Conditions: A “1” rating is due to poor pavement conditions,
cracking, no shoulders, or unimproved roads; a “5” rating indicates good road surface,
shoulders, and turning lanes.

Proposed Access Locations: A “1” rating is due to limited potential access locations
into the site and/or conflicts (i.e. grades, wetlands, etc.); a “5” rating indicates numerous
potential driveway locations.
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Sight Distance: A “1” rating is due to poor available sight distances from potential site
access locations; a “5” rating indicates excellent sight distances.

Other Development Projects: A “1” rating is due to numerous or significant other
development projects, which could increase congestion near the site in the future; a “5”
rating indicates little or no potential impact from other development projects in the area.

Overall Rating: A “1” rating indicates a less desirable site location based on the
preceding categories; a “5” rating indicates an optimal site location overall. The Overall
Rating of a site is based on the average of the individual traffic evaluation categories.

Refer to Section 4.5.9 for additional detail on the traffic conditions and issues related to each
site.

Soils

The soils evaluation is based on the characteristics of the soils as mapped by the NRCS county
Soil Surveys and considers the availability on any given site of large areas of soils that meet
NCA cemetery development criteria (i.e., projected ability to accommodate 7-foot-deep
interments [double-depth crypts] above rock and groundwater) in order to maximize cemetery
acreage and a wastewater system of conventional design, and the ability of the terrain’s ridges,
valleys, or natural breaks in the topography to define interment areas without extensive grading.
A geotechnical study would be needed to definitively characterize the onsite soils, and it is
expected that one would be performed for the site selected for cemetery development.

Each site was evaluated based on 1 to 5 scale, with a rating of “1” indicating estimated poor
conditions and a rating of “5” indicating estimated good conditions.

The Sedalia Site would require, and the Whitmire Site would likely require, an onsite septic
system for disposal of sanitary wastewater. The soils evaluation also considered the onsite soils
and the South Carolina Department of Health and Environmental Control (SCDHEC) regulations
(2004 Code of Regulations, effective September 24, 2004) for septic systems (*“sewage treatment
and disposal system™), which require the following minimum site conditions:

Maximum seasonal high - Not less than 6 inches below the bottom of the proposed
water table elevation - soil absorption trenches or alternate system
Depth to rock - - Greater than 1 foot below the bottom of the proposed soil

absorption trenches or alternate system

If maximum estimated - Must meet large system SCDHEC standards
wastewater flow exceeds
1,500 gallons per day -
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System must be - - At least 5 linear feet from a building or property line or
under a building, driveway, or parking area
- At least 50 linear feet from a private well or beyond a
minimum distance specified by SCDHEC from a public
supply well
- At least 50 linear feet from the ordinary high water (within
the banks) elevation of an impounded or natural body of
water, including streams
- At least 10 feet upslope and 25 feet downslope of
interceptor drains
- At least 25 feet from a drainage ditch or at least 15 feet
from the top of the slope of embankments or cuts of 2 feet or
more vertical height when the soil absorption area of a
trench is to be placed higher in elevation than the invert of
the cut, ditch, or gully

Refer to Section 4.1.3 for detailed soils information for each site.

Potable Water

The assigned rating per the potable water parameter indicates the likelihood of obtaining a
potable water source suitable in quality and quantity for the project, based on the information
obtained on well water and surface water supplies currently existing in the immediate area of a
given site, and on the availability of other alternative potable water sources to a given site.

Each site was evaluated based on 1 to 5 scale, with a rating of “1” indicating estimated low
likelihood and a rating of “5” indicating estimated high likelihood of obtaining a good potable
water source.

Refer to Sections 4.2.1, 4.2.2, and 4.5.5 for additional information on the availability of surface
water, groundwater, and municipal water supplies, respectively, for each site.

Sewer

Each site was evaluated based on 1 to 5 scale, with the overall rating based on the availability of
a nearby municipal sewer system or the perceived ability of a given site to meet the South
Carolina requirements for septic systems.

Refer to Sections 4.1.3 (soils) and 4.5.5 (utilities) for additional information.

Irrigation

This parameter considers the estimated relative capacity of a given site to provide a reliable
source of irrigation water from drilled wells and the estimated ease with which an irrigation
reservoir (pump and store scenario) can be constructed. The number and type of regulatory
permits required is a consideration, as is the existence of any ponds or lakes on a site. Each site
was assigned an overall rating based on a 1 to 5 scale.
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Refer to Section 4.2 for additional information on water resources.
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4.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES

This section describes the affected (existing) environment at each of the three alternative sites
and then describes the potential environmental consequences due to implementation of the
alternatives — no action and the proposed action - at each of the alternative sites. The existing
conditions descriptions of the Sedalia Site and Whitmire Site are based on evaluations completed
by URS in April — June 2005. In March 2006, owner representatives for these sites confirmed
that conditions at these sites had not changed from the previous year. For the Fort Jackson Site,
the existing condition description is based on evaluations completed by URS in April — June
2005 and February — March 2006.

41 GEOLOGIC SETTING

This section describes the geology, topography, soils, and potential geologic hazards of each of
the three alternative sites. Information was obtained from the U.S. Geological Survey (USGS),
the U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS),
the South Carolina Geological Survey (SCGS), other applicable publications and websites, and
agency personnel, and was supplemented by onsite observations of URS personnel.

41.1 Geology
4.1.1.1 Affected Environment — Sedalia Site

The Sedalia Site and Union County are situated in the Piedmont Physiographic Province of
South Carolina, which is a dissected peneplain (nearly flat land surface representing an advanced
stage of erosion) that contains a few remnants of an ancient mountain range. The Piedmont
Physiographic Province in South Carolina is situated north and west of the Coastal Plain
Physiographic Province. The Piedmont Province is the non-mountainous portion of the older
Appalachians, and its typical landscape is a rolling surface of gentle slopes with minimal relief
(averaging about 50 feet) cut by or bounded by valleys of steeper slope and greater depth, often
several hundred feet. The Piedmont’s surface is the result of degradation, as the underlying
rocks are deformed. The current topography of the Piedmont Province is due to differences in
underlying rock, either in material constitution or in structural features made during older uplifts
(USDA, 1975).

Massive metamorphic and igneous crystalline rocks underlie the Piedmont Province. The
igneous rocks include granites, pegmatites, and diabases, and intruded into cracks and joints in
the existing rock about 200 million years ago. The metamorphic rocks consist of a variety of
gneisses, schists, phyllites, meta-sediments, and meta-volcanics. The granular metamorphic
rocks (gneiss, meta-sediments, and meta-volcanics) weather to a more porous and permeable
saprolite, while phyllitic and schistostic metamorphic rock weathers to a more clay-rich, less
permeable saprolite (SCDHEC, 2002).

The bedrock underlying the soils in Union County primarily consists of granite, gneiss, schist,
gabbro, diorite, and alluvium. Dikes of material derived from minor rocks intrude into these
major underlying rocks (USDA, 1975).
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4.1.1.2 Affected Environment — Whitmire Site

Like the Sedalia Site, the Whitmire Site is situated in the Piedmont Physiographic Province of
South Carolina with the same characteristics described in Section 4.1.1.1, above. The bedrock
underlying the Whitmire Site and Newberry County primarily consists of volcanic rocks of the
Carolina slate belt, gneiss and schist (mostly mica-gneiss and mica-schist), and granite rocks,
massive and weakly foliated (USDA, 1960).

4.1.1.3 Affected Environment - Fort Jackson Site

Fort Jackson is on the northwestern edge of the Atlantic Coastal Plain Province, a region of low
to moderate relief and gently rolling plains known as the Sand Hills. The Fall Line, a zone that
marks the boundary between younger, softer sediments of the Coastal Plain Province and
ancient, crystalline rocks of the Piedmont Province, lies about 4 miles west of the cantonment
area in the southwestern portion of Fort Jackson (USDA, 1978).

The principal geologic formation in the Sand Hills is the Tuscaloosa, which consists of marine
deposits of light-colored sands and kaolin clays. Most soils at Fort Jackson are formed from
sediment of the Tuscaloosa. A layer of Quaternary sand terrace overlies the Tuscaloosa
formation, which lies upon a complex of old metamorphic and igneous rock. The Tuscaloosa
complex generally consists of clay strata overlying unconsolidated sands (Gene Stout and
Associates, 2004).

Four primary stratigraphic units are recognized within the Fort Jackson Installation: the bedrock
Carolina Slate Group, comprised of meta-crystalline rocks of Paleozoic age and only outcrops in
a very limited section of the northwestern boundary; the Upper Cretaceous sediments, which
overlie the Carolina Slate Group, consist of poorly sorted, micaceous, quartz sands with
abundant interstitial, clastic, and thick-lensed beds of clay, and outcrop over most of Fort
Jackson; the Tertiary sediments that overlie the Upper Cretaceous sediments; and the Quaternary
Alluvium, which is a late Cenozoic deposit of sediments eroded from the Upper Cretaceous
sediments and Tertiary sediments and, in some cases, transported from locations outside the
northern Fort Jackson boundary by stream action. Wind-blown sand deposits exist across much
of the Fort Jackson property. Typically, these deposits have not been mapped by the SCGS
because they lack significant thickness (less than 5 feet thick reported) and are sporadic in
occurrence (Willoughby, 1999). Kaolin clay is found in economically significant quantities, and
is mined commercially outside of Fort Jackson.

At least two former sand/gravel pits are present within the Fort Jackson Site, and at least one
former mine site is located north of the site along Percival Road. Based on review of historical
aerial photographs, these appear to have been used for several decades beginning in the 1940s.

4.1.1.4 Environmental Consequences and Mitigation Measures
No Action Alternative

No construction would occur under the No Action Alternative, and no impacts to geological
resources would occur.
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Proposed Action Alternatives

Under implementation of the Proposed Action Alternative at each site, it is assumed that
disturbance for development of the cemetery would not be deep enough to affect geological
resources.

4.1.2 Topography
4.1.2.1 Affected Environment — Sedalia Site

Elevation of the Sedalia Site ranges from approximately 420 to 610 feet above mean sea level
(msl), based on review of the USGS 7.5-minute topographic map (1986a). The topography of
the Sedalia Site is nearly level to gently sloping in the northeastern portion of the property along
Old Buncombe Road (Figure 3). The slope becomes steeper toward the southwest, with the
highest elevation in the central portion of the property. Relief is greatest along Hills Creek and
its intermittent tributaries where slopes range from 15 to 40 percent. There are areas on the
property where severe erosion from stormwater runoff has left deep incisions that were dry at the
time of URS’ site visits in April and May 2005.

4.1.2.2 Affected Environment — Whitmire Site

Elevation of the Whitmire Site ranges from approximately 310 to 477 feet above msl, with the
highest elevation in the southern portion of the site (Figure 5; USGS, 1986b). The topography of
the property is moderately sloping, decreasing from the southern portion of the property toward
the floodplain of Duncan Creek along the northern property boundary. The Duncan Creek
floodplain is large and the only portion of the site that is relatively level. Slopes are steep along
the intermittent drainages to Duncan Creek that almost cross the property from north to south in
several areas. Areas of severe erosion from stormwater runoff on the property have left deeply
incised drainages.

4.1.2.3 Affected Environment — Fort Jackson Site

Elevation of the Fort Jackson Site ranges from approximately 275 to 430 feet above msl with the
highest elevation in the western portion of the property. The topography of the property is gently
rolling (Figure 7; USGS, 1972). The majority of the property slopes toward Colonels Creek,
located in the eastern portion of the property.

4.1.2.4 Environmental Consequences and Mitigation Measures
No Action Alternative

Under the No Action Alternative, there would be no impact on topography at the three
alternative sites, as the VA NCA would not construct a new national veterans’ cemetery in South
Carolina.
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Proposed Action Alternatives

Under the Proposed Action Alternative, topography of the selected site would be altered by
grading for burial areas, roads, parking areas, building pads, detention ponds, and service
facilities. The excavation and/or fill quantities would depend upon the severity and areal
distribution of relief on the selected site. The relief is greatest at the Sedalia Site (190 feet),
intermediate at the Whitmire Site (167 feet), and least at the Fort Jackson Site (155 feet). The
most significant relief on the Sedalia and Whitmire Sites is associated with slopes to drainages.
Major drainages at the Sedalia Site occur in the southwestern portion of the property, while
major drainages at the Whitmire Site cross the property to the west of US 176/SC 121 and the
northern half of the property east of US 176/SC 121.

Topographic alterations would be greatest at the Sedalia and Whitmire Sites and least at the Fort
Jackson Site. Guidance contained in county ordinances for grading, drainage, and construction
would be followed during site preparation. In general, extensive topographic alternation is
considered undesirable in cemetery development. Therefore, during master planning and design
for the VA NCA cemetery, the magnitude of topographic alteration would be minimized to the
extent possible.

41.3 Solls

Soils have been classified throughout most of the United States by the USDA according to
characteristics that affect their suitability for agriculture or development. Soil Surveys provide
information on the soil and water features that relate to runoff or infiltration of water, flooding,
grading and excavation, and land development. This information is helpful in planning land uses
and engineering projects that are likely to be affected by the amount of runoff from the
watersheds, flooding and seasonal high water table, or presence of bedrock or a cemented
hardpan in the upper 5 or 6 feet of the soil.

USDA soil surveys often describe the degree and kind of soil limitations related to development
including shallow excavations, small commercial buildings, and local roads and streets. Most
cuts and fills are considered less than 6 feet deep. Small commercial buildings are considered
those with foundation loads no greater than that of a three-story structure. Local roads and streets
are defined as those that have an all-weather surface that can carry light to medium traffic year-
round. They have a subgrade of underlying soil material; a base of gravel, crushed rock
fragments, or soil material stabilized with lime or cement; and a flexible or rigid surface,
commonly asphalt or concrete. These roads are graded with soil material at hand. Shallow
excavations include various underground developments (e.g. pipelines, sewer lines), including
cemeteries. Such digging or trenching is influenced by soil wetness caused by a seasonal high
water table; the texture or consistency of soils; the tendency of soil to cave in or slough; and the
presence of very firm, dense soil layers, bedrock, or large stones. In addition, excavations are
affected by the slope of the soil and the probability of flooding.

4.1.3.1 Affected Environment — Sedalia Site

Mapped Soil Units. Mapped soil units are shown on Figure 9.
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The majority of soils located on the Sedalia Site are characterized as gently sloping to strongly
sloping soils that are strongly acid in part of the subsoil and are located on uplands (USDA,
1975). Mapped soil units located on the Sedalia Site include Appling loamy sand, Cataula sandy
loam, Cecil sandy loam, Durham sandy loam, Hiwassee sandy clay loam, Hiwassee sandy loam,
Madison sandy loam, Madison and Pacolet soils, and Wilkes soils (Figure 9). The USDA (1975)
descriptions of these soils are summarized below:

The Appling loamy sand (ApB), 2 to 6 percent slopes, is a prime farmland soil and was
mapped in the northern third of the site. The Appling soil type is a deep, well-drained soil
that is formed in material weathered from granite, gneiss, and schist. These soils are
typically located on gently sloping to sloping formations. Permeability is moderate and
erosion control measures are needed with these soils.

Cataula sandy loam (CdB2), 2 to 6 percent slopes, is a prime farmland soil that was
mapped near the central portion of the site in the area occupied by the hunting cabin.
Cataula soils are well drained, gently sloping to sloping, and have a fragipan. These soils
formed in clayey and loamy material weathered from granite, gneiss, and schist.
Permeability is slow. Erosion is the main hazard with these soils. Surface runoff is
rapid.

Cecil sandy loam (CIB), 2 to 6 percent slopes, was mapped in a very small portion of the
site along the southwestern boundary. Cecil soils are gently sloping to strongly sloping
and well-drained soils. The Cecil soils were formed in clayey and loamy material
weathered from granite, gneiss, and schist. Permeability is moderate.

Durham sandy loam (DvB), 2 to 6 percent slopes, is a prime farmland soil that was
mapped along the drainages to and from the onsite pond in the northern portion of the
site. Durham soils are well drained and gently sloping to sloping. These soils formed on
broad ridges in material weathered from granite and gneiss. Permeability is moderate and
erosion control measures are necessary with these soils.

Hiwassee sandy loam (HwC2), 6 to 10 percent slopes, eroded, and Hiwassee sandy loam
(HwD2), 10 to 15 percent slopes, eroded, were mapped in very small areas near the
eastern boundary of the site. Hiwassee soils are gently sloping to strongly sloping and
are well drained. These soils were formed in material weathered from gneiss, schist, or
from old general alluvium that was more than 10 percent weatherable minerals.
Permeability is moderate and erosion is the main hazard with these soils.

Madison sandy loam (MdC), 6 to 10 percent slopes, and Madison sandy loam (MdD), 10
to 15 percent slopes, were mapped over much of the southern half of the Sedalia Site.
The Madison and Pacolet soils (MhF), 15 to 40 percent slopes, were mapped along the
southwestern border of the site in a limited area of the Sedalia Site. These are mainly
Madison soils mixed with some Pacolet soils and the soils profile is representative of the
Madison series. Madison soils are gently sloping to steep, moderately deep to very deep,
and are well drained. These soils were formed in material weathered from quartz-mica
gneiss or quartz-mica schist and quartz-diorite pegmatite high in feldspar and mica.
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Permeability is moderate and erosion is the chief hazard with the Madison soils.
Madison sandy loam is a “statewide important soil.”

The Wilkes soils (WIF), 15 to 40 percent slopes, are sloping to steep, shallow over
weathered to hard rock material, and are well drained; they were mapped in the southern-
most portion of the Sedalia Site. These soils formed in material weathered from diorite,
hornblende gneiss, and hornblende schist. Permeability is moderately slow and erosion is
a main management concern with these soils. These soils are typically located on side
slopes adjacent to streams.

Prime Farmland Soils. Prime farmland soils are those that have characteristics favorable for
economic production of sustained high yield crops. The Union County Soil and Water
Conservation District office was contacted regarding the prime farmland soils located on the
Sedalia Site. Based on URS’ preliminary estimate, a little more than half of the 477-acre Sedalia
Site is considered to be prime farmland or soils of state importance (soil types ApB, CdB2, DvB,
MdC and MdD).

A Farmland Conversion Impact Rating form (AD-1006) was sent to the Union County Soil and
Water Conservation District office for evaluation of the Sedalia Site and assessment of the
acreage that would be converted directly from prime farmland soils to developed land. The form
scores impacts to farmland based on several different criteria outlined within the Farmland
Protection Policy Act (FPPA). In their response, the Union County Soil and Water Conservation
District office scored the site a 168. Based on the FPPA, a site receiving a score of 160 or
greater should be given increasingly higher levels of consideration for protection. According to
the FPPA, when making decisions on proposed actions for sites receiving scores totaling 160 or
more, agency personnel should consider:

e use of land that is not farmland or use of existing structures;

e alternative sites, locations and designs that would serve the proposed purpose but convert
either fewer acres of farmland or other farmland that has a lower relative value; and

e special siting requirements of the proposed project and the extent to which an alternative
site fails to satisfy the special siting requirements as well as the originally selected site.

Depth to High Water Table and Depth to Bedrock for Onsite Mapped Soils Types. Table 3,
developed from the Soil Survey of Laurens and Union Counties, summarizes the depth to high
water table and depth to bedrock for each of the mapped soil units at the Sedalia Site. While the
depth to high water table in the soil survey is stated to be 6 feet for most of the site, it is likely to
be deeper than 6 feet over most of the higher portions of the site, and shallower in the low-lying
areas along creeks and in floodplains.
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Table 3- Soil Characteristics, Limitations, and Depth to Bedrock, Sedalia Site

Mapped Soil Units

Depth to

Seasonal High
Water Table (ft) (ft)

Depth to
Bedrock

Appling loamy sand, 2 to 6 percent slopes

Cataula sandy loam, 2 to 6 percent slopes

Cecil sandy loam, 2 to 6 percent slopes

Durham sandy loam, 2 to 6 percent slopes

slopes

Hiwassee sandy loam, 6 to 10 percent

slopes

Hiwassee sandy loam, 10 to 15 percent 6

Madison sandy loam, 6 to 10 percent slopes

slopes

Madison sandy loam, 10 to 15 percent

slopes

Madison & Pacolet soils, 15 to 40 percent

Wilkes soils, 15 to 40 percent slopes

>5

2-4

Physical and Chemical Properties of the Mapped Soil Units. The soil survey also provides
estimated values for several soil characteristics and features that affect the behavior of soils in
engineering use. The physical and chemical properties of the mapped soil units on the Sedalia
Site, as described by the USDA (1975), are provided in Table 4. As shown, permeability of the
Sedalia Site soils ranges from very slow to moderate, and soil pH ranges from 4.5 to 7.3. The
shrink-swell potential of Sedalia Site subsoils ranges from low to moderate.

Table 4 — Physical and Chemical Properties of Soils, Sedalia Site

- - . Permeability (inches Soil Reaction Shrink-Swell
Mapped Soil Units Depth (inches) per hour) oH Potential
0-7 2.0-6.3 5.6-6.5 Low
Aooling loamy sand. 2 to 7-11 0.63-2.0 5.6-6.5 Low
Alietotit See 11-44 0.63-2.0 4555 Moderate
P P 44-55 0.63-2.0 4555 Low
55-72 2.0-6.3 45-55 Low
0-6 0.63-2.0 5.1-6.5
Cataula sandy loam, 2 to 6-24 0.20-0.63 4.5-6.0 Low
6 percent slopes 24-37 0.06-0.20 4.5-6.0
37-50 0.20-0.63 4.5-6.0
Cecil sandy loam, 2 to 6 0-5 ) 5.1-6.5
percent slopes 5-79 0.63-2.0 4.5-6.0 Low
Durham sandy loam, 2 to 0-14 4.5-6.0
6 percent slopes 14-60 0.63-2.0 4555 Low
Hiwassee sandy loam, 6 0-6 Low
t0 10 percent sl)i) os ! 6-19 0.63-2.0 5.6-6.5 Moderate
P P 19-63 Low
. 0-6 Low
g'ivssssri:ﬁ?g?g'zasm' 10 6-19 0.63-2.0 5.66.5 Moderate
P P 19-63 Low
Madison sandy loam, 6 to 0-54 0.63-2.0 45-6.0 Low
10 percent slopes
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. . - Permeability (inches Soil Reaction Shrink-Swell

Mapped Soil Units Depth (inches) per hour) oH Potential
Madison sandy loam, 10 0-54 063-2.0 4.5-6.0 Low
to 15 percent slopes
Madison & Pacolet soils, 0-54 0.63-2.0 45-55 Low
15 to 40 percent slopes

. . 0-7 0.63-2.0 5.6-6.5
Wilkes soils, 150 40 7-12 0.2-0.63 6.1-7.3 Low
percent slopes 12-24 0.63-2.0 6.1-7.3

Source: Soil Survey of Laurens and Union Counties, South Carolina, USDA, 1975
Note: “Risk of Corrosion” and ‘Erodibility” data were not provided in the soil survey

Soil Type Limitations for Development. Table 5 presents the soil characteristics for the Sedalia
Site in terms of their limitations for different aspects of site development, as provided by the
USDA: “slight” indicates that soil properties are favorable for the specified use and any
limitation is minor and easily overcome; “moderate” indicates that soil properties and site
features are unfavorable for the specified use, but the limitations can be overcome or minimized
by special planning and design; and “severe” indicates that one or more soil properties or site
features are so unfavorable or difficult to overcome that a major increase in construction effort,
special design, or intensive maintenance is required.

The soil survey does not list “Shallow Excavations” as a type of development, so interpretations
of soil characteristics were made from the information presented in the soil survey.

Table 5 — Soil Characteristics for Site Development, Sedalia Site

Degree and Types of Limitations

Mapped Soil i i
FEJpnits Shallow S't?:r;(;{l IE:)gQ:nI:rc(j:liJ;t y Local Roads and Septic Tank Filter
Excavations buildings) Streets Fields

Appling loamy Moderate: fair bearing Moderate: fair traffic- Moderatg:_ moderate
sand, 2 to 6 percent h - . permeability

slopes strengt supporting capacity

Cataula sandy Severe: high corrosion Severe: poor traffic- Severe: S.IC.’W

loam, 2to0 6 permeability

percent slopes

Cecil sandy loam,
2 to 6 percent
slopes

Durham sandy
loam, 2to 6
percent slopes

Hiwassee sandy
loam, 6 to 10
percent slopes

Hiwassee sandy
loam, 10 to 15
percent slopes

potential

supporting capacity

Fair bearing strength;
moderate shrink-swell
potential

Moderate: fair traffic-
supporting capacity

Moderate: moderate
permeability

Moderate: fair bearing
strength

Moderate to severe: fair
to poor traffic-supporting
capacity

Slight: 2 to 6% slopes

Moderate: fair bearing
strength — 2-8% slopes;
Severe for grading: 8 to
15% slopes

Severe for grading: 8 to
15% slopes

Moderate: fair traffic-
supporting capacity

Moderate: moderate
permeability

Madison sandy
loam, 6 to 10
percent slopes

Moderate: bedrock
commonly within 3

Moderate: fair bearing
strength

Severe: poor traffic-

Moderate: moderate
permeability; bedrock
commonly within 3to 6

URS
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Mapped Soil
Units

Degree and Types of Limitations

Shallow
Excavations

Sites for Light Industry
(small commercial
buildings)

Local Roads and
Streets

Septic Tank Filter
Fields

Madison sandy
loam, 10 to 15
percent slopes

to 6 feet of surface

Madison and
Pacolet soils, 15 to
40 percent slopes

Severe: 15-40%
slopes

Wilkes soils, 15 to
40 percent slopes

Severe: bedrock
within 2 to 4 feet of
surface

Severe for grading: 8 to
40% slopes

supporting capacity

feet of surface

Severe: 15 to 40% slopes

Severe: bedrock within 2
to 4 feet of surface

Severe: bedrock within 2
to 4 feet of surface

Source: Soil Survey of Laurens and Union Counties, South Carolina, USDA, 1975
- - - = information not provided in soil survey

As shown in Table 5, the USDA identifies the following limitations based on the soil types
mapped at the Sedalia Site:

Shallow Excavations - Slight to severe limitations for shallow excavations due to depth to
bedrock and slope.

Sites for Light Industry - Fair to severe restrictions for small commercial buildings due to
high corrosion potential, bearing strength, slopes requiring grading, and shrink-swell
potential.

Local Roads and Streets - Moderate limitations for most soils to severe limitations for
Madison and Wilkes soils for local roads and streets due to poor traffic support capacity
and depth to bedrock.

In addition, the majority of the Sedalia Site has moderate limitations for septic tank filter fields
due to moderate permeability and depth to bedrock.

4.1.3.2 Affected Environment — Whitmire Site

Mapped Soil Units. Based on information provided in the soil survey (USDA, 1960), the
majority of soils located on the Whitmire Site are characterized as gently sloping to steep soils
that are strongly acid in part of the subsoil and are located on uplands. According to the soil
survey, mapped soil units located on the Whitmire Site include Cecil clay loam, Cecil sandy
loam, Local alluvial land, Mixed alluvial land, Wickham fine sandy loam, Wilkes sandy loam,
and Worsham sandy loam (Figure 10). Descriptions of these soils are summarized below:

Cecil sandy loam (CdB2), 2 to 6 percent slopes, Cecil clay loam (CcB3), 2 to 6 percent
slopes, Cecil clay loam (CcC3), 6 to 10 percent slopes, and Cecil clay loam (CcD3), 10 to
15 percent slopes were mapped on the majority (uplands) of the Whitmire Site. Cecil
soils consist of deep, well-drained, gently sloping to steep, acid soils formed from
weathered quartz, gneiss, and granite. The depth to bedrock ranges from 2 to 20 feet.
This soil is subject to severe erosion. The steeper sloped soils have very rapid runoff,
which has formed many shallow gullies.

4-11 September 2006
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Local alluvial land (Lc), 6 to 10 percent slopes was mapped in a small area along a
drainage to Duncan Creek in the northeastern section of the Whitmire Site. Local alluvial
land is deep and well drained. It is composed of materials washed from the uplands and
deposited on nearly level areas and gentle slopes in depressions and shallow drainage
ways. Local alluvial land is medium to strongly acidic. Infiltration is moderately rapid to
rapid.

Mixed alluvial land (Mc) was mapped over a wide area along Duncan Creek and along
drainage ways in the northwestern section of the Whitmire Site. Mixed alluvial land
consists of deep, strongly acid, poorly drained to well-drained deposits of alluvium
derived from rocks that occur in the county. This soil occurs in elongated strips along
small streams and is frequently flooded. The soil has a moderately high water table at a
depth of 3 feet or less in some areas. Infiltration and permeability are moderately rapid.

Wickham fine sandy loam (WaB), 2 to 6 percent slopes is located in pockets in the
northern section of the site. Wickham soils are deep, well drained, and gently sloping to
sloping. These soils are acidic. The rate of infiltration is moderate and the permeability
is moderate. The parent material was alluvium washed from soils that formed from
residuum weathered from granite, gneiss, schist, gabbro, diorite, hornblende, and
Carolina slate.

Wilkes sandy loam (WbC), 6 to 10 percent slopes, Wilkes sandy loam (WbD2), 10 to 15
percent slopes, Wilkes sandy loam (WbD), strongly sloping, and Wilkes sandy loam
(WbEZ2), 15 to 25 percent slopes, were mapped along drainages on the Whitmire Site.
Wilkes soils consist of shallow, acidic, gently sloping to steep soils. Runoff is very rapid.
Permeability is slow and the rate of infiltration is moderate. The parent material was
residuum weathered from acidic, crystalline rock cut by dikes of dark colored basic rock.
When this soil is located on a 6 to 10 percent slope the runoff is rapid and the depth to
bedrock ranges from 1 to 4 feet. Shallow gullies and sheet erosion are common in the
steep phase.

Worsham sandy loam soils (WcB), 2 to 6 percent slopes, consist of gently sloping and
poorly drained soils; this soil type was mapped along the drainage on the southeastern
property boundary of the Whitmire Site. These soils are strongly acidic. Infiltration is
moderate and permeability is slow. The parent material was residuum weathered from
granite, gneiss, schist, and Carolina slates. The depth to bedrock is variable but typically
at a depth greater than 5 feet.

Prime Farmland Soils. Based on a review of a list of prime farmland soils for Newberry
County, as provided by the USDA, no prime farmland soils are located on the Whitmire
Site.
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Depth to High Water Table and Depth to Bedrock for Onsite Mapped Soils Types. The soil
survey contained limited data regarding the depth to high water table and depth to bedrock
information for the mapped soil units at the Whitmire Site. The soil survey identified Mixed
alluvial land soils to have a high water table (depth of 3 feet or less in some areas). These soils
are predominantly located on the Duncan Creek floodplain in the western/northwestern portion
of the Whitmire Site, which compromises approximately 20 percent of the site. The soil survey
identified the Cecil soils to have a depth to bedrock of 2 to 20 feet, Wilkes soils to have a depth
to bedrock of 1 to 4 feet, and Worsham soils to have a depth to bedrock of greater than 5 feet.

Physical and Chemical Properties of the Mapped Soil Units. The soil survey provided limited
physical and chemical properties of the mapped soil units on the Whitmire Site. Permeability of
the Whitmire Site soils ranges from slow to moderately rapid and the soils are listed as acidic to
strongly acidic. The Mixed alluvial land has a moderately rapid permeability, the Wickham soil
has a moderate permeability, and the Wilkes and Worsham soils have a slow permeability.

Soil Type Limitations for Development. The soil survey does not include an evaluation of soil
limitations. The following discussion of soil limitations is, therefore based on interpretations of
soil characteristics presented in the soil survey.

Table 6 describes the degree and kind of soil limitations related to development including
shallow excavations, small commercial buildings, and local roads and streets. As provided by the
USDA, degree is defined as follows: “slight” indicates that soil properties are favorable for the
specified use; any limitation is minor and easily overcome; “moderate” indicates that soil
properties and site features are unfavorable for the specified use, but the limitations can be
overcome or minimized by special planning and design; and “severe” indicates that one or more
soil properties or site features are so unfavorable or difficult to overcome that a major increase in
construction effort, special design, or intensive maintenance is required.

Table 6 — Soil Characteristics for Site Development, Whitmire Site

Mapped Soil Degree and Type of Limitations
Units Shallow Small Commercial Local Roads and Septic Tank Field
Excavations Buildings Streets Filters

Cecil
Moderate: depth to bedrock ranging from 2 to 20 feet S

Local alluvial land

Mixed alluvial Severe: depth to water table less than 3 feet Mo_derate: modgrately

land rapid permeability

Wickham . Moderate: moderate
permeability

Wilkes Severe: depth to bedrock can be very shallow (1 to 4 feet) Severe: slow
permeability

Worsham

- - - = information not provided in soil survey

As shown in the previous table, the USDA identifies the following limitations based on the soil
types mapped at the Whitmire Site:
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Shallow Excavations - Moderate to severe limitations for shallow excavations due to
depth to bedrock and shallow depth to the water table.

Small Commercial Buildings - Moderate to severe restrictions for small commercial
buildings, and drainage and paving features (parking lots) due to depth to bedrock and
shallow depth to the water table.

Local Roads and Streets - Moderate to severe limitations for local roads and streets due
to depth to bedrock and shallow depth to the water table.

Septic Tank Filter Fields - Moderate to severe limitations for septic tank filter fields due
to slow to moderate permeability.

4.1.3.3 Affected Environment — Fort Jackson Site

Mapped Soil Units. Based on information provided in the soil survey (USDA, 1978), the
majority of soils located on the Fort Jackson Site are characterized as nearly level to strongly
sloping soils on the Sand Hills. According to the soil survey, mapped soil units located on the
Fort Jackson Site include Blanton sand, Johnston loam, Lakeland sand, Pelion loamy sand,
Troup sand, and Vaucluse loamy sand (Figure 11). Descriptions of these soils are summarized
below:

The Blanton soil (BaB), 0 to 6 percent slopes, is a deep, well-drained, nearly level to
gently sloping soil on convex side slopes in the Coastal Plain uplands; it was mapped on
only a very small portion of the Fort Jackson Site, adjacent to the Colonels Creek
drainage ways. This soil is strongly acidic to moderately acidic in the surface and
subsurface layers and very strongly acidic to strongly acidic in the subsoils. Permeability
is rapid in the surface layers and moderate in the subsoil. After prolonged or heavy rains
this soil has a perched water table at the top of the subsoil (41 to 96 inches below ground
surface).

Johnston loam soils (Jo) are deep, very poorly drained, nearly level soils on floodplain;
these soils were mapped along Colonels Creek drainage ways located on the eastern
portion of the Fort Jackson Site. This soil has moderately rapid permeability in the
surface layers and rapid permeability in the subsoils. This soil has a high water table
most of the year, and water covers the ground surface during the wet season. This soil
floods frequently and for long durations. The flooding, high water table, and other
wetness characteristics result in severe limitations for development.

Lakeland sand (LaB), 2 to 6 percent slopes, and Lakeland sand (LaD), 10 to 15 percent
slopes, were mapped on over 75 percent of the Fort Jackson Site. Lakeland sand soils are
deep, excessively drained, gently sloping, sandy soils that are located on smooth, convex
ridge tops in the Sand Hills. The soil is very strongly acidic to moderately acidic
throughout. Permeability is very rapid. Runoff is slow on the gentle slopes and moderate
on the steeper slopes. Limitations are slight for most construction purposes.
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Pelion loamy sand (PeD), 6 to 15 percent slopes, was mapped adjacent to Colonels Creek
drainage ways along the eastern portion of the Fort Jackson Site. Pelion soils are deep,
moderately well-drained, gently sloping soils. These soils are strongly acidic or very
strongly acidic throughout. Runoff is medium and erosion is a hazard in cultivated areas.
Permeability is moderately slow or slow. Wetness, slow percolation, and low strength
are limitations for development and are severe limitations where the slopes are 6 to 15
percent.

Troup sand soils (TrB), 0 to 6 percent slopes, are deep, nearly level or gently sloping,
well-drained soils; these soils were mapped in a very small portion of the site along North
Tower Road. These soils are strongly acidic to very strongly acidic. Permeability is
rapid in the surface layers and moderate in the subsoil. Runoff is slow and the soil is
subject to leaching.

Vaucluse loamy sand soils (VaC), 6 to 10 percent slopes, and Vaucluse loamy sand soils
(vaD), 10 to 15 percent slopes are well-drained, sloping soils mapped on the Fort
Jackson Site, east of Bull Run Road and north of North Tower Road. Permeability is
moderate in the subsoil above the fragipan and slow in the fragipan. The firm, brittle,
and cemented fragipan is located at a depth of 14 to 32 inches and is approximately 29
inches thick.

Prime Farmland Soils. Based on a review of the list of prime farmland soils for Richland
County, as provided by the USDA, no prime farmland soils are located on the Fort Jackson Site.

Depth to High Water Table and Depth to Bedrock for Onsite Mapped Soils Types. Table 7,
developed from the soil survey, summarizes the depth to high water table and depth to bedrock
for each of the mapped soil units at the subject property. Soils are placed in hydrologic groups
according to their runoff-producing characteristics. The majority of the soils mapped on the Fort
Jackson Site fall into Hydrologic Group A, which consists of soils having a rapid infiltration rate.

The majority of the Fort Jackson Site is underlain by soils that do not exhibit a high water table.
The water table alongside the creeks and wetland areas can be at shallower depths and may be
perched during the wet season. As indicated in Table 7, Fort Jackson Site soils are deep, and
bedrock is not expected to be encountered within the upper 5 feet.

Table 7 — Soil Characteristics, Limitations, and Depth to Bedrock, Fort Jackson Site

Mapszr:eictiSSon Hyctaj:(()):]%glc High Water Table Depth (ft) nger[())t(:hktz)ﬁ)
Blanton A >6
Johnston D 1.0 — 1.5 apparent, Nov. - June
Lakeland A >6 o5
Pelion B/D 1.0 — 2.5 perched, Nov. - April
Troup A 6
Vaucluse C
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Physical and Chemical Properties of the Mapped Soil Units. The soil survey also provides
estimated values for several soil characteristics and features that affect the behavior of soils in
engineering use. These physical and chemical properties of the mapped soil units on the
proposed site are provided in Table 8.

Permeability of the Fort Jackson Site soils ranges from slow to very rapid. The shrink-swell
potential of soils is low. The risk of corrosion of Fort Jackson Site soils, based on the soil survey,
ranges from low to high for uncoated steel, with low corrosion risk soils occupying the majority
of the site. A rating of moderate to high for risk of corrosion to concrete is provided in the soil
survey, with moderate risk soils occupying the majority of the site.

Table 8 — Physical and Chemical Properties of Soils, Fort Jackson Site

Mapped | Depth | Permeability | SO Shrink- Risk of Corrosion Erodibility
Soil Units | (inches) | (inchesthour) | Reaction | Swell | Uncoated | o 0 Loio | (0.02:0.69)
pH Potential Steel ehtelEts e
0-50 6.0-20 456.0 Low ) 0.17
Blanton 50-96 0.6-2.0 45-55 Low High High 0.32
0-38 2.0-6.0 . ) 0.20
Johnston 38-66 6.0-20 4555 Low High High 017
0-29 >20 0.17
Lakeland 2999 >20 45-6.0 Low Low Moderate
0-10 2.0-6.0 4565 0.24
. 10-26 0.6-2.0 3.6-5.5 . . 0.17
Pelion 26-48 0.06-0.6 3.6-5.5 Low High High 0.20
48-57 0.6-2.0 3.6-5.5 0.15
0.48 6.0-20 0.17
Troup 48-75 06-2.0 45-55 Low Low Moderate 0.20
0-15 6.0-20 4555 017
15-29 0.6-6.0 4555 . 0.20
Vaucluse 29-58 0.06-0.2 4055 Low Low High 0.17
58-72 2.0-6.0 4055 017

Source: Soil Survey for Richland County, South Carolina (USDA, 1978).

Soil Type Limitations for Development. Table 9 presents available data from the soil survey
relating to soil limitations for development, including shallow excavations, small commercial
buildings, and local roads and streets. Since sanitary sewer service is available adjacent to the
Fort Jackson Site, along Percival Road, the suitability of onsite soils for septic tank filter fields
was not assessed.

Table 9 — Soil Characteristics for Site Development, Fort Jackson Site

Degree and Types of Limitations

Mapped Soil Units Shallow Small Local Roads and
. Commercial
Excavations R Streets
Buildings

Severe: cut banks . .
Blanton cave Slight Slight

Severe: floods, Severe: floods, Severe: floods,
Johnston

wetness wetness wetness
Lakeland (S::\\//:re: cut banks Moderate: slope Slight
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Degree and Types of Limitations
Mapped Soil Units Shallow St . Local Roads and
; Commercial
Excavations - Streets
Buildings
. ) Moderate: Moderate: Low
Pelion Severe: wetness wetness, slope,
strength
low strength
Troup Severe: cut banks Slight Slight
cave
Vaucluse Moderate: slope Moderate: slope Moderate: slope

Source: Soil Survey for Richland County, South Carolina (USDA, 1978).

As shown in the previous table, the USDA identifies the following limitations based on the soil
types mapped at the Fort Jackson Site:

Shallow excavations - Severe limitations for shallow excavations due to loose sands
resulting in cut banks caving, and wetness along the adjacent streams and wetland areas.

Small commercial buildings - Slight to moderate restrictions for small commercial
buildings and drainage and paving features (parking lots) on the majority of the site due
to slopes.

Local roads and streets - Slight to moderate limitations for local roads and streets on the
majority of the site due to slope and low soil strength.

4.1.3.4 Environmental Consequences and Mitigation Recommendations
No Action Alternative

Under the No Action Alternative, there would be no impact on soils at the three alternative sites,
as the VA NCA would not construct and operate a new veterans’ cemetery in South Carolina.

Proposed Action Alternatives

Under the Proposed Action Alternative, potential impacts associated with soils were evaluated
using the following criteria for all three alternative sites:

e Increased erosion during construction activities and following completion of the
proposed project; and

e Potential constraints to development as a result of soil and geologic conditions
(shallow bedrock, high water table, soil stability, topography) in the area of the
proposed project.

The potential for erosion of soils ranges from slight to moderate at the Sedalia Site, severe at the
Whitmire Site, and slight at the Fort Jackson Site. Construction of roads and building pads at the
Whitmire Site would potentially induce erosion and sedimentation. Guidance contained in
county and SCDHEC ordinances for grading, drainage, and construction will be considered, and
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through the preparation and implementation of a site-specific grading and erosion control plan
including Best Management Practices (BMPs), the effects of soil erosion would be reduced to a
less than significant level. During construction, measures would be employed to prevent eroded
soil from entering site drainage ways, including: placement of hay bales or other acceptable
materials such as sediment barriers; the installation of temporary earth berms and/or sediment
traps; use of fabric silt fences; spreading hay or straw on exposed areas; development of
temporary settling areas; and use of other means for slowing runoff and reducing sediment loads.

Development of the Sedalia Site would convert land mapped and identified as prime farmland to
non-farming uses. The USDA NRCS’s evaluation of the site in consideration of prime farmland
yielded a score greater than 160, indicating it should be given increasingly higher levels of
consideration for protection. Accordingly, from a prime farmland and FPPA perspective, the
Sedalia Site is the least desirable site of the three alternative sites unless the cemetery design
could avoid or reduce conversion of the prime farmland. Development of the Whitmire Site or
Fort Jackson Site for the cemetery would not result in conversion of prime farmland.

4.1.4 Geologic Hazards

Geologic hazards in South Carolina are generally related to minor earthquake events and the
potential for soil liquefaction in the Columbia region. These and related potential geologic
hazards in the region of each of the alternative sites are discussed in this section.

Seismicity. The southeastern United States is an area of diffuse, low-level seismicity.
Earthquakes are fairly common in South Carolina; approximately 10 to 15 earthquakes are
recorded annually in South Carolina, of which 3 to 5 are felt or noticed by people (FEMA, 2005).
Approximately 70 percent of South Carolina earthquakes are located in the Middleton Place-
Summerville Seismic Zone, which is centered near Charleston. The Middleton Place-
Summerville Seismic Zone experiences intraplate earthquakes, which are earthquakes that occur
in the stable portions of continents that are not near plate boundaries. Many of the intraplate
earthquakes occur as a result of re-activation of ancient faults.

The two most significant historical earthquakes to occur in South Carolina were the 1886
Charleston/Summerville earthquake and the 1913 Union County earthquake. The 1886
earthquake in Charleston had an estimated magnitude of 7.7 on the Richter scale, and was the
most destructive earthquake to ever occur in the eastern United States in terms of lives lost,
human suffering, and devastation. The 1913 Union County earthquake occurred near the town of
Union (located approximately 10 miles northeast of the Sedalia Site) with an estimated
magnitude of 5.5 on the Richter scale. Shock waves extended from the western portion of South
Carolina into adjacent Georgia and North Carolina, and into parts of Virginia. Forecasts indicate
there is a 40 to 60 percent chance of a magnitude 6 earthquake somewhere in the central and
eastern United States within the next 30 years. (SCEMD, 2005)

The South Carolina Department of Natural Resources (SCDNR) has produced a map depicting
earthquake intensities by county, based on the Modified Mercalli Intensity (MMI) Scale. The
intensities are the highest likely to be experienced under the most adverse geologic conditions,
such as would be produced by a combination of the 1886 Charleston earthquake and the Union
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County earthquake. The following is a description of the two MMI Scale categories that apply to
the three alternative sites:

e Category VII: People have difficulty standing. Considerable damage in poorly built or
badly designed buildings, old walls, spires and other structures. Damage is slight to
moderate in well-built buildings. Numerous windows are broken. Weak chimneys break
at rooflines. Cornices from towers and high buildings fall. Loose bricks fall from
buildings. Heavy furniture is overturned and damaged. Some sand and gravel stream
banks cave in.

e Category VIII: Drivers have trouble steering. Poorly built structures suffer severe
damage. Ordinary substantial buildings partially collapse. Damage slight in structures
especially built to withstand earthquakes. Tree branches break. Houses not bolted down
might shift on their foundations. Tall structures such as towers and chimneys might twist
and fall. Temporary or permanent changes may occur in springs and wells; sand and mud
are ejected in small amounts (SCDNR, 2005).

Estimating future seismicity of an area is difficult; however, it is the opinion of most
seismologists that statistical estimates of historical seismicity provide the best measure of
seismic hazard presently available. Consequently, historical seismicity was used as the basis for
the new hazard maps being prepared by the USGS. These maps depict earthquake hazards in
terms of the level of vibration that has a given probability of being experienced during some time
period. The USGS hazard maps will be used by the Building Seismic Safety Council in its
revisions to the seismic risk maps that will be adapted for use in State and local building codes.
The Seismic Hazard map for South Carolina (USGS, 2002) defines the level of vibration (in
percentage of the acceleration of gravity, %g), or “ground-shaking” that has a 10 percent
probability of occurring in 50 years. A 10 percent probability in 50 years is equivalent to an
average of one earthquake every 450 years.

Landslides. In mountainous regions subjected to earthquakes, ground shaking may trigger
landslides, rock and debris falls, rock and debris slides, slumps, and debris avalanches. Certain
mountainous regions are also susceptible to landslides during periods of heavy rainfall due to
steep slopes or weak soils or rock.

Liquefaction. Soil liquefaction is a process by which the strength of granular-saturated soils is
reduced during human-induced events or seismic shaking. Requisite conditions for liquefaction
to occur include saturated granular soils with a loose-packed grain structure capable of
progressive rearrangement of grains during repeated cycles of seismic events. Liquefaction
susceptibility is a measure of a soil's inherent resistance to liquefaction, and can range from not
susceptible, regardless of the magnitude of seismic events, to highly susceptible, which means
that very little seismic energy is required to induce liquefaction (BC SRM, 2005).

Subsidence. Land subsidence is the lowering of the land surface elevation due to changes that
take place underground. Common causes of land subsidence include fluid withdrawal (e.g.,
pumping water, oil, and gas from underground reservoirs); dissolution of limestone aquifers
(sinkholes); collapse of underground mines; drainage of organic soils; and hydrocompaction
(ground surface collapse from excessive wetting of certain low-density weak soils which are
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previously dry and collapsible). Subsidence can be caused by any process that results in lowering
of the water table, including drought, dry seasons, and excessive withdrawal of groundwater.

A sinkhole is a large dissolution cavity open to the ground surface. Some sinkholes form when
the roofs of caves collapse; others form at the surface by rock dissolving downward. Sinkholes
may also form as a result of lowering the water table by excessive pumping of groundwater. The
geology of the Piedmont Physiographic Province in South Carolina is not favorable for the
development of sinkholes. Sinkholes are localized to specific portions of the state where
limestone of appreciable thickness is relatively near the surface (less than 30 to 40 feet below
ground surface [bgs]). These conditions occur primarily in two regions of the state within the
Atlantic Coastal Plain - in south-central South Carolina (eastern Orangeburg County, western
Berkeley County and northern Dorchester County) and in northeastern South Carolina (inland
parts of Horry County and adjoining areas).

Volcanic Eruption. There are no known volcanoes in South Carolina.

Radon. In areas with large granitic-type formations underlying the surface layer of soil, radon
gas intrusion can become an indoor air pollution problem. Radon is a colorless, odorless gas that
is produced from the natural radioactive decay of granite and phosphate-derivative geologic
formations. Radon can escape through the surface soil and accumulate inside enclosed spaces to
levels that pose risks to human health, including lung cancer. Accumulation is most frequently
found when structures have inadequate ventilation.

The U.S. Environmental Protection Agency (USEPA) uses three zone designations, 1 (high), 2
(moderate), and 3 (low), to identify the radon potential in each county of each state. The USEPA
radon-potential map utilizes data from uranium analysis of rock samples, airborne radiometric
surveys, soil data on permeability and radon content, and indoor radon measurements (USEPA,
1999). The USEPA’s indoor air quality standard is for radon not to exceed 4 picoCuries per liter
(pCi/L).

4.1.4.1 Affected Environment — Sedalia Site

Seismicity. The Sedalia Site is located in the vicinity of the Buzzards Roost and Boogertown
shear zones and the Cross Anchor fault, and is also located in the area of influence of the
Middleton Place-Summerville Seismic Zone (Howard, 2005).

A Seismic Hazards map produced by the USGS for South Carolina indicates that the Sedalia Site
is in an area of 6 %g (USGS, 2002). The hazard indicated by this map is greatest in the central
coastal area of South Carolina, and shows the influence of the continuing activity near
Charleston (Frankel, 1995). Earthquake intensity in Union County is estimated to be Category
VIl (SCDNR, 2005).

Earthquakes are a geologic hazard to Union County and the Sedalia Site based on geologic data
collected in the county and previous tectonic events (Howard, 2005).

Landslides. Although the Sedalia Site is located in an area with earthquake activity, the
potential for landslides is considered to be low due to the relatively shallow slopes of a majority
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of the soils at the site. On the portions of the Sedalia Site with steeply sloping soils, the bedrock
is shallow, with characteristic that reduce the potential for landslides in these areas.

Liquefaction. According to data compiled by Youd and Perkins (1978), the estimated
susceptibility of the Sedalia Site to liquefaction is low based on the type and age of deposits that
underlie the Sedalia Site. However, a representative of SCGS indicated that the Sedalia area had
not been investigated fully to adequately assess the liquefaction hazard potential of the area
(Howard, 2005).

Soil Erosion. Soils throughout most of the Sedalia Site have a slight to moderate erosion hazard,
and are not expected to be subject to extensive erosion problems (USDA, 1975). Based on
information presented by the SCGS and URS’ site observations, the portion of Union County in
which the Sedalia Site is situated is subject to severe erosion and gully formation.

Subsidence. Based on the reported groundwater withdrawal in Union County, low reported
drainage of organic soils, and absence of soils susceptible to hydrocompaction, the Sedalia Site
does not appear to susceptible to subsidence issues.

Radon. The Sedalia Site is located in a Zone 3 Area for radon concentrations, indicating average
radon levels less than 2 pCi/L and subsequent low potential to exceed the USEPA’s
recommended residential action level. The regulatory database search conducted for this
assessment provided radon data for seven sites within Union County. The average radon level on
the first floor (the only level sampled) for these seven sites was assessed to be 0.790 pCi/L.
([EDR, 2005; USEPA, 1999)

4.1.4.2 Affected Environment — Whitmire Site

Seismicity. The Whitmire Site is located in the area of influence of the Middleton Place-
Summerville Seismic Zone, and is located in the vicinity of the Buzzards Roost and Boogertown
shear zones and the Cross Anchor fault (Howard, 2005).

A Seismic Hazards map produced by the USGS for South Carolina indicates that the Whitmire
Site is in an area of 7 %g (USGS, 2002). Earthquake intensity in Newberry County is estimated
to be Category VII (SCDNR, 2002).

Earthquakes pose a geologic hazard to Newberry County and the Whitmire Site based on
geologic data collected in the county and previous tectonic events (Howard, 2005).

Landslides. No evidence of existing or potential landslide areas was observed at the Whitmire
Site during URS’ site reconnaissance in May 2005. While the Whitmire Site is located in an area
with known earthquake activity, the relatively shallow slopes of the soils across a majority of the
site correlate to a relatively low potential for landslides. Additionally, in areas at the Whitmire
Site with steeply sloping soils, the bedrock is shallow, with characteristics that reduce the
potential for landslides.

Liquefaction. Based on the type and age of deposits that underlie the Whitmire Site, the
estimated susceptibility of the Whitmire Site to liquefaction is low (Youd and Perkins, 1978).
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However, a representative of SCGS indicated that the Whitmire area had not been investigated
fully to adequately assess the liquefaction hazard potential of the area (Howard, 2005).

Soil Erosion. Soils on a majority of the Whitmire Site present no to moderate erosion hazard,
and are not expected to be subject to erosion problems. However, the Cecil soils are reported to
have a moderate to severe erosion hazard and potentially could pose a hazard to development of
the site in the areas where Cecil soils occur (USDA, 1960). Based on information presented by
the SCGS and site observations, the portion of Newberry County in which the Whitmire Site is
situated is subject to severe erosion and gully formation.

Subsidence. The Whitmire Site does not appear to be prone to subsidence conditions such as
land collapse, sinkholes, drainage of organic soils, and hydrocompaction.

Radon. The Whitmire Site is located in a Zone 3 Area for radon concentrations, indicating
average radon levels less than 2 pCi/L and subsequent low potential to exceed the USEPA’s
recommended residential action level. The regulatory database search performed for this
assessment provided radon data for two sites within Newberry County. The average radon level
on the first floor (only level sampled) for these two sites was assessed to be 1.250 pCi/L (EDR,
2005; USEPA, 1999).

4.1.4.3 Affected Environment — Fort Jackson Site

Seismicity. The Fort Jackson Site is located in the area of influence of the Middleton Place-
Summerville Seismic Zone (Howard, 2005).

A Seismic Hazards map produced by the USGS for South Carolina indicates that the Fort
Jackson Site is in an area of 7 %g (USGS, 2002). Earthquake intensity in Richland County is
estimated to be Category VIII (SCDNR, 2005).

Landslides. No evidence of existing or potential landslide areas was observed at the Fort Jackson
Site during URS’ site reconnaissances in April and May 2005 and February 2006. Given the
gentle slopes across the Fort Jackson Site, it is unlikely that the site would be subject to
landslides.

Liquefaction potential. Based on the type and age of deposits that underlie the Fort Jackson
Site, the estimated susceptibility for liquefaction is moderate. However, this limitation could be
overcome with proper placement of structures within the site and suitable foundations and site
preparation as defined during the design phase of the project. Additional inquiries made to the
SCGS and the Richland County NRCS office regarding the liquefaction potential of soils on the
Fort Jackson Site has not been received as of the date of this EA.

Soil Erosion. The mapped soil units at the Fort Jackson Site have a slight erosion hazard
(USDA, 1978), and are not expected to be subject to severe erosion problems.

Subsidence. According to information provided by Fort Jackson personnel, soil erosion and
collapse of excavations are common at the Installation due to the high sand content in the soils.
There have been reported problems with foxholes collapsing due to the sand content of the soils.
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Fort Jackson personnel indicated that if the soils are thoroughly wetted, the erosion potential
does not pose an issue. Additionally, small erosional areas have been reported in association with
small storm drain outflows by roadways (Estaba, 2005).

Radon. Similar to the Sedalia and Whitmire Sites, the Fort Jackson Site is situated in a Zone 3
Area for radon concentrations. The regulatory database search performed in support of this
assessment provided radon data for 83 sites within Richland County. The average radon levels
on the first floor and basement for these 83 sites were assessed to be 0.610 pCi/L and 1.345
pCi/L, respectively. (EDR, 2006; USEPA, 1999)

4.1.4.4 Environmental Consequences and Mitigation Recommendations
No Action Alternative

Under the No Action Alternative, geologic hazards would not be experienced because the VA
NCA would not construct and operate a new national veterans’ cemetery in South Carolina.

Proposed Action Alternatives

Under the Proposed Action Alternative, potential impacts associated with geologic hazards were
evaluated based on the potential for subjecting people, structures, or property to major geologic
hazards such as landslides, mudslides, or ground failure.

There is a moderate potential for seismic activity in the vicinity of the Sedalia, Whitmire, and
Fort Jackson Sites. The liquefaction susceptibility of the Sedalia and Whitmire Sites is estimated
to be low; however, the liquefaction susceptibility has not been fully assessed for these areas and
could pose a hazard to development of these sites. The liquefaction susceptibility of the Fort
Jackson site is estimated to be moderate based on the types of deposits that underlie the site.
Additional recommendations relative to the liquefaction potential for soils on the Fort Jackson
Site are pending pursuant to responses from the SCGS to URS’ inquiries made in support of this
EA.

Adverse impacts related to radon are not expected at any of the three alternative sites.

42  WATER RESOURCES

This section describes water rights issues in South Carolina and the water resources relative to
each of the alternative sites, including surface water quantity and quality, groundwater quantity
and quality, floodplains, and wetlands. It also presents observations made by URS during the site
reconnaissances in April and May 2005. Information was obtained mainly from the USGS,
SCDHEC, FEMA, USEPA, and various other state and county agencies. Environmental
consequences and permitting requirements related to water resources are also presented.

Water Rights in South Carolina. Due to the relative abundance of water in the southeastern
United States, South Carolina does not have the complex set of water right laws that are typically
found in the arid western U.S. Instead, much of the riparian laws are based on Common Law
precepts of riparian rights granted to property owners in riparian areas. South Carolina does not
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have many of its own water right laws, including mandatory stream buffers. However, the value
of protecting riparian resources is recognized in the State and industries using land in riparian
areas (like the timber industry) generally engage in the use of voluntary BMPs to protect these
resources. Also, stormwater must be managed during construction in accordance with the
federal Clean Water Act’s (CWA) National Pollutant Discharge Elimination System (NPDES).

South Carolina Water-Related Permitting Requirements

NPDES Stormwater. For any land-disturbing activities, regardless of size, the responsible entity
must complete SCDHEC Form 3306, “Standard Application Form for Land Disturbing
Activities-Stormwater Permitting.”  The completed form (Section 2C), a fee, and a
professionally prepared stormwater management and sediment and erosion control plan that is
prepared by a professional engineer, Tier B land surveyor, or a landscape architect, must be
submitted to SCDHEC. The stormwater management and sediment and erosion control plan
must identify site-specific BMPs to be implemented at the site. Upon review of these required
materials, SCDHEC decides whether to issue an NPDES permit.

In addition, when a Section 404 permit is required by the U.S. Army Corps of Engineers
(USACE) for the impact of discharges on waters and wetlands, the applicant must also comply
with the Water Quality Certification program (from Section 401 of the CWA). Section 401
requires that the State issue certification for any activity which requires a Federal permit and
may result in a discharge to State waters. This certification must state that applicable effluent
limits and water quality standards will not be violated.” During review of applications for Water
Quality Certification, SCDHEC evaluates whether there are feasible alternatives to the activity, if
the activity is water dependent, and the intended purpose of the activity. Certification is denied if
the activity will adversely affect existing or designated uses. SCDHEC cannot issue a federal
permit if certification is denied, in accordance with Regulation 61-101.

Interbasin Transfer of Surface Water. South Carolina law permits some interbasin transfer of
water (SC R.121-12). A transfer may take place within 15 designated water basins, including the
two that contain the three sites: the Broad and Catawba River basins. A Class | Permit is
required from the South Carolina Water Resources Commission for any transfer of over 1
million gallons per day (MGD), or a transfer that is 5 percent or more of the 7-day, 10-year low
flow (meaning the lowest average flow for a duration of 7 days with a recurrence interval of 10
years), whichever is less. For any transfers less than 1 MGD, a Class Il permit must be obtained.

Surface Water Withdrawal. Any entity that withdraws surface water close to or over 3 million
gallons/month must register with the SCDHEC Bureau of Water using the Water Use
Registration Form (3764). Along with this form, the withdrawing entity would need to submit
an annual report on monthly water usage and provide SCDHEC with a map of the site location
showing the intakes, general technical information on the pumps and the irrigation system.

Groundwater Withdrawal. For areas in the coastal plain (east of the Fall Line) that are not in
“capacity use areas” (such as Richland County), an entity withdrawing groundwater for irrigation
water must submit a Notice of Intent (NOI) for construction and operation of a well under South
Carolina general permit # SCW00000000 (SCDHEC Form 3647). The South Carolina-certified
well driller used to drill a well is required to submit a Water Well Record Form (SCDHEC Form

'URS 4-28 September 2006



SECTIONFOUR Affected Environment and Environmental Consequences

1903) within 30 days of completion of the well. For all other counties (such as Union and
Newberry), it may only be necessary to register with SCDHEC if groundwater withdrawal
amounts are near or exceed 3 million gallons/month.

A representative of SCDHEC stated that a well permit request would initiate a search by
SCDHEC for potential groundwater contamination in the vicinity of the proposed well. 1f a well
is utilized to service more than 25 people, the well must meet federal permitting requirements.
(SCDHEC, 2005)

Wetlands. Additional permitting requirements related to wetlands are presented in Section 4.2.3.
4.2.1 Surface Water

SCDHEC has initiated a Watershed Water Quality Management Strategy (WWQMS) to
integrate  monitoring, assessment, problem identification and prioritization, water quality
modeling, planning, permitting, and other management activities by river drainage basins.
SCDHEC has delineated eight major drainage basins encompassing hundreds of minor
watersheds. Every year, SCDHEC develops or revises a management plan and implementation
strategy for one basin. SCDHEC also samples chemical and physical parameters monthly at
fixed primary stations located in or near high-use waters. In addition, SCDHEC samples
secondary stations (near discharges and areas with a history of water quality problems) monthly
from May through October for fewer parameters (SCDHEC, 2005).

The Sedalia and Whitmire Sites are located in the Broad River Basin, which incorporates 32
watersheds, approximately 4,332 stream miles, and approximately 2.4 million acres within South
Carolina. The Fort Jackson Site is located in the Catawba Basin, which incorporates 21
watersheds, approximately 2,943 stream miles, and approximately 1.5 million acres within South
Carolina.

Surface water is fairly plentiful at both the Sedalia and Whitmire Sites, which are primarily
forestland and surrounded by forestland in the Sumter National Forest, and at the Fort Jackson
Site, a military installation adjoining suburban, commercial and light industrial development on
its north side.

In general, the surface water quality in the upstate area is mixed and there are many streams and
rivers that report high enough levels of fecal coliform to prohibit recreational activities.
Nutrients, bacteria, changing pH, siltation, pesticides, and metals impair many stream and river
miles in South Carolina. Three streams and rivers near the proposed sites are listed on the 2004
State’s list of impaired waters (Section 303[d] of the Clean Water Act) (SCDHEC, 2005).

Surface water quality is mainly dependent on non-point and point source discharges associated
with land usage. The leading sources of degradation in South Carolina’s rivers and streams are
influx of fecal coliform and changing pH caused by municipal point sources, urban runoff and
storm sewers, and agriculture and forestry activities. Non-point source stormwater pollution is
partially attributed to soil erosion generated by clearing activities at construction sites. Any non-
point discharge into a stream or river from construction areas of 2 acres or more requires a
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SCDHEC-administered Stormwater Management and Sediment Control Permit. Construction
areas of 1 acre or more is also subject to NPDES Stormwater Permit regulations.

4.2.1.1 Affected Environment — Sedalia Site

Hydrologic System. The Sedalia Site is primarily located in the Enoree River Basin, a part of the
larger Broad River Basin. The Enoree River Basin is divided into several smaller sub-basins
(one of them is also called the Enoree River). The southern part of the Sedalia Site is part of the
Enoree River sub-basin, which occupies 83,245 acres of the Piedmont region of South Carolina,
and its primary land uses are forestland (81.7 percent), scrub/shrub land (11.4 percent),
agricultural land (5.5 percent), urban land (0.9 percent), barren land (0.4 percent), and ponds and
lakes (0.1 percent). This sub-basin has 181.9 stream miles in the watershed (SCDHEC, 2005).

The northern part of the Sedalia Site is in the Tyger River Basin, which is also a part of the
Broad River Basin. The Tyger River Basin is also divided into several small sub-basins, one of
which is also called the Tyger River. The northern part of the Sedalia Site is part of the Tyger
River sub-basin, which occupies 138,402 acres of the Piedmont region. Its primary land uses are
very similar to the Enoree River sub-basin: forestland (81.8 percent), scrub/shrub land (10.9
percent), agricultural land (6.2 percent), urban land (0.7 percent), barren land (0.3 percent), and
ponds and lakes (0.1 percent). This sub-basin has 181.9 stream miles in the watershed
(SCDHEC, 2005).

The Sedalia Site contains the headwaters and an approximately 4,400-foot long stretch of Hills
Creek in the center-west to the southwestern border areas of the site (Figure 12). The upper
reaches of this creek flow through the Sedalia Site surrounded by steep banks. The Sedalia Site
also contains a small intermittent tributary of Hills Creek in the southeastern corner. Hills Creek
is a tributary of the Enoree River, and it is approximately 3 land-miles from its headwater in the
Sedalia Site to the Enoree River.

A small, approximately 5-acre pond is located in the northeastern section of the site; the pond
has an earthen dam on its eastern end. During URS’ site reconnaissance, the pond appeared to be
fairly shallow and was being overtaken by vegetation. This pond is the source of water for a
small channel of water flowing from the dam to the east (see Figures 3 and 12), and becoming
Padgetts Creek. Padgetts Creek runs approximately 10 land-miles and then flows into the Tyger
River.

Water Use and Quality. Union County relies primarily on surface water for its water supply,
including industrial use, commercial use, domestic use, irrigation, livestock, and power
generation (SCDHEC, 2002). Water is currently supplied to the onsite hunting cabin by the
Meansville-Riley Road Water Company, which obtains the majority of the County’s water from
the Broad River. The water treatment process of the company is standard and does not require
any special treatment (Folmer, 2005).

No water quality information was readily available for either Hills Creek or Padgets Creek.
Based on its relatively small watershed, it is unlikely that Hills Creek has any significant water
quality issues as it is relatively small, originates in the Sedalia Site, and the surrounding land use
is mostly forested. Padgetts Creek is a longer creek that also originates within the Sedalia Site.

'URS 4-30 September 2006



Source: 1999 USGS NAPP
South Carolina Department
of Natural Resources,
Water Resources Division

| . “Tributary >~
: _torjohns_\Creek'_'

Ho!
=

: ' /I - o y

el

.-Water Resources [
2 | -Wetlands
T i, St ik~ it .~ R

e Department of Veterans Affairs Sedalia Site
"= pronosed Columbia - Greenville National Cemetery [VVetlands and Water Resources Map

March 2006 | 31942450.00000
SCALE: DRAWN BY:

2
PAGE NO.:
FILE: 4-3 1
H:\proj\VA Cemetery\Sedalia\SedaliaWetlands.ai




SECTIONFOUR Affected Environment and Environmental Consequences

(this page reserved for back of figure)

'URS 4-32 September 2006



SECTIONFOUR Affected Environment and Environmental Consequences

At one of SCDHEC’s water quality-monitoring sites downstream from the Sedalia Site on the
Enoree (1 mile northeast of the town of Whitmire at the bridge crossing of US 176/SC 121; see
Figure 5), the water quality was good for aquatic life but was not good for recreational use due to
the presence of fecal coliform. Due to the levels of fecal coliform recorded at the monitoring
station approximately 10 miles downstream of the site, this section of the Enoree River is on the
2004 State’s 303(d) list of impaired waters (SCDHEC, 2005). Much further upstream near the
town of Woodruff (see Figure 2), the Enoree had very high levels of zinc, chromium, and
cadmium that resulted in poor aquatic habitat. SCDHEC reported evidence that this situation
was improving (SCDHEC, 2005).

Water quality on the Tyger River at the crossing of US 72 (near the confluence of Padgets Creek
and the Tyger River) is fully supported for aquatic life. SCDHEC has reported an increasing
trend in total phosphorus concentrations and a significant decreasing trend in pH. Recreational
uses are not recommended due to fecal coliform levels but SCDHEC reported evidence that this
situation is improving (SCDHEC, 2005). Due to the levels of fecal coliform recorded at the
monitoring station at the US 72 crossing, this section of the Tyger River is on the 2004 State’s
303(d) list of impaired waters (SCDHEC, 2005).

Stormwater Management. A stormwater management system is not present on or adjacent to
the Sedalia Site. Stormwater infiltrates site soils or flows into onsite drainages and creeks.
Union County has not been delegated the authority to review stormwater management permits,
and therefore all requests for NPDES land-disturbing permits must be submitted to SCDHEC.

4.2.1.2 Affected Environment - Whitmire Site

Hydrologic System. The Whitmire Site is located in the Duncan Creek sub-basin and is bounded
on its north side by Duncan Creek. The Duncan Creek sub-basin is part of the Enoree River
Basin. Duncan Creek flows from just north of Laurens, South Carolina, passes north of the
Clinton, South Carolina, flows through the Sumter National Forest, and then enters the Enoree
River just south and east of the town of Whitmire. The Duncan Creek sub-basin is approximately
76,743 acres in size and primarily flows through forestland (74.9 percent of land cover in
watershed), but also through scrub/shrub land (12.4 percent), and agricultural land (7.1 percent).
Other land uses in this watershed include urban land (4.5 percent), barren land (0.7 percent), and
ponds and lakes (0.4 percent). The Duncan Creek sub-basin has 134.1 stream miles in the
watershed.

The centerline of Duncan Creek forms the northern border of the Whitmire Site (see Figures 5
and 13). Duncan Creek is a fairly large creek and several tributaries flow through the Whitmire
Site before entering the creek. The creek flows approximately 6,000 feet along the northern
border of the Whitmire Site and then flows another 3,200 feet (approximately) before it enters
the Enoree River to the east. Several tributaries to Duncan Creek cross the site and bound the
site to the east and southeast. Some of the creek banks are deeply incised.

Two shallow wetland areas caused by beaver dams are present on the site: one just south of
Duncan Creek and west of US 176/SC 121; the other in the eastern part of the site where Duncan
Creek flows away from the site (see Figure 13). Both of these wetland areas are located within
the FEMA-designated 100-year floodplain as described in Section 4.2.4.
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Water Use and Quality. Newberry County relies primarily on surface water for its water supply,
including industrial use, commercial use, domestic use, irrigation, livestock, and power
generation (SCDHEC, 2002).

The nearby town of Whitmire draws its water from the Enoree River, just upstream from the
confluence of Duncan Creek and the Enoree River (downstream of the Whitmire Site). The
town’s average daily water use is approximately 700,000 gallons per day (gpd) and its water
system has a total pump capacity of 1.0 MGD of water. The water treatment process of the
company is standard and does not require any special treatment (Dunnaway, 2005).

At a SCDHEC water quality monitoring station located on Duncan Creek at US 176/SC 121
(within the project site), 1.5 miles southeast of the town of Whitmire, the water quality was
sufficient to support aquatic life, based on the macroinvertebrate community data studied by
SCDHEC. However, historically, there have been very high levels of zinc (1995) and chromium
(1997) and recreational use is not encouraged in Duncan Creek due to an increasing presence of
fecal coliform bacteria. SCDHEC samples the water quality at this location on a monthly basis.
During a field visit the week of April 18 - 22, 2005, URS staff observed a high degree of
sedimentation in Duncan Creek. Due to the levels of fecal coliform recorded at the monitoring
stations at the US 72 crossing of the Enoree River (1 mile northeast of Whitmire) and the US
176/SC 121 crossing of Duncan Creek, both of these sections are on the 2004 State’s 303(d) list
of impaired waters (SCDHEC, 2005).

Stormwater Management. A stormwater management system is not present on or adjacent to
the Whitmire Site. Stormwater infiltrates site soils or flows into onsite drainages and creeks.

Newberry County has its own Erosion and Sediment Control Ordinance that must be followed in
preparation of the SCDHEC-required stormwater management and sediment and erosion control
plan. Newberry County will be delegated the authority by SCDHEC to review stormwater
management permits on July 1, 2005, so all applicants after that date must send the required
documentation to the newly designated authority in Newberry County (most likely the
Department of Planning and Zoning) (Brooks, 2005).

4.2.1.3 Affected Environment — Fort Jackson Site

Hydrologic System. Fort Jackson is divided between two major drainage basins: the Congaree
(in the western part of the Installation, which includes the Gills Creek and Cedar Creek sub-
basins) and the Catawba (which includes the Colonels Creek sub-basin). The Fort Jackson Site
is located primarily in the Colonels Creek sub-basin just to the east of the Gills Creek sub-basin
(Figure 14). A small portion of the site, roughly the area west of Bull Run Road, is in the Gills
Creek sub-basin.
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The Colonels Creek sub-basin occupies 44,637 acres of the Sand Hills and Upper Coastal Plain
regions of South Carolina. Land use in the watershed includes forested land (87.0 percent),
agricultural land (5.3 percent), forested wetland, lakes and ponds (1.2 percent), urban land (0.6
percent), scrub/shrub land (0.8 percent), and barren land (0.1 percent). Colonels Creek originates
just north of the Fort Jackson Site near the town of Pontiac and flows through the eastern portion
of Fort Jackson and into the Wateree River. Tributaries to Colonels Creek originate within the
Fort Jackson Site.

A shallow wetlands area is present along the Colonels Creek tributaries in the eastern section of
the Fort Jackson Site. A 7-acre beaver dam pond (see Figure 14) is located at the Colonels Creek
crossing south of Percival Road, within the Fort Jackson Site. The beaver pond is part of an area
protected by a conservation easement (Appendix G).

Water Use and Quality. Richland County obtains a majority of its public and industrial water
supplies from the City of Columbia water system, which processes 62 MGD from the Broad
River at Columbia (Broad River Diversion Canal) and from Lake Murray on the Saluda River
(west of the City). City of Columbia potable water distribution pipes are located along Percival
Road, just north of the Fort Jackson Site.

The surface water body flowing through the site, Colonels Creek, is a blackwater system and is
characterized by naturally low pH (and thus, is corrosive). The water quality has been monitored
by SCDHEC and is considered good for both aquatic life and recreational use.

Fort Jackson performs limited irrigation, primarily for the golf course. The source of golf course
irrigation water is surface water from golf course ponds. If the ponds are low, Fort Jackson has
the ability to use City of Columbia water.

Stormwater Management. A stormwater management system is not present on or adjacent to
the Fort Jackson Site. Stormwater infiltrates site soils or flows into onsite or adjacent drainages
and creeks.

Fort Jackson is located in Richland County, which has been delegated the authority by SCDHEC
to review stormwater management permits. Permit applications (SCDHEC Form 3306) must be
submitted to the Administration and Engineering Division of the Richland County Department of
Public Works.

4.2.1.4 Environmental Consequences and Mitigation Recommendations
No Action Alternative

Under the No Action Alternative there would be no impacts to surface waters present in the area
of the cemetery site alternatives because no construction would occur.

Proposed Action Alternatives

Stream Buffer. Under the Proposed Action Alternative, the VA NCA plans to carefully consider,
during the cemetery master planning phase of the project, incorporating a 25-foot vegetative
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buffer around all water bodies and floodplain areas within the selected site. The buffer would
help to protect these water resources and provide an extra measure of safety from flooding, as
well as preserve these natural amenities for the enjoyment of visitors to the national cemetery.

NPDES Permitting Requirements. Construction activities and the increase of impervious
surfaces due to the development of roads and buildings on the Sedalia, Whitmire, and Fort
Jackson Sites could result in increases of sediment and pollutants in streams on or adjacent to the
sites. The VA NCA would complete the SCDHEC Form 3306, “Standard Application Form for
Land Disturbing Activities-Stormwater Permitting,” and submit the completed form (Section
2C), a fee, and a professionally prepared stormwater management and sediment and erosion
control plan to the appropriate regulatory authority.

Site-specific BMPs would be described in the stormwater management plan, and their
implementation would minimize many of these potential adverse impacts. Specific measures to
manage sediment and erosion during construction could include silt fences, rip-rap-lined
drainage ways with check dams, and temporary sediment traps and basins. Following
construction, bare areas would be re-vegetated to stabilize site soils. Also, erosion-control fabric
would be installed along slopes generated during development of the site, to establish vegetation
growth.

The delegating authority would review the required NPDES information and issue an NPDES
permit if the potential negative effects of construction runoff to the area’s streams and surface
water are adequately mitigated.

Irrigation Water Needs at Proposed Cemetery. About 100 acre-feet per year of water would be
needed during the new cemetery’s first 10 years of operation (2009 to 2019). About 200 acre-feet
of water per year would be needed during the next 10 years (Phase I1), and about 300 acre-feet of
water per year would be needed during the third 10-year period of cemetery operation. These
water usages convert to 2,716,857 gallons/month for the first 10 years, 5,433,713 gallons/month
for the second 10 years, and 8,150,570 gallons/month for the third 10 years.

For its irrigation water supply, the VA could choose from three options: surface water,
groundwater or existing potable water supplies. Both surface water and groundwater withdrawals
would require registration with SCDHEC and monitoring of water use due to the amount of
monthly water consumption expected at the national cemetery. In addition, adequate supplies of
surface water might not exist at the three sites, with the exception of Duncan Creek at the
Whitmire Site, unless a water impoundment structure was constructed. Additional information
regarding dam construction and permitting requirements is presented in Section 4.8.1 of this EA.
Groundwater is generally more difficult to extract in the Piedmont region of South Carolina,
which includes the Sedalia and Whitmire Sites, because of the predominance of clay soils in this
region. For the Fort Jackson Site, low pH levels in the soil and adjoining streams make the use
of surface water a less desirable alternative. The use of potable water would require an
agreement with the local water supply utility as described above.
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4.2.2 Groundwater

Although South Carolina relies heavily on surface water as a source of public supply, 99 MGD
were obtained from groundwater wells in 2000, which constitutes approximately 18 percent of
the total used for public supply. In 2000, groundwater was the only source of water supply for
one-third of the State’s population. More than half of the 300 largest municipalities and water
authorities rely on wells. In addition, groundwater provides about 64 MGD for rural domestic
use, 57 MGD for industrial use, 190 MGD for crop irrigation, and 25 MGD for golf course
irrigation.

Based on a USEPA published report, overall groundwater quality in South Carolina is excellent,
although the number of reported groundwater contamination cases rose from 60 cases in 1980 to
3,350 cases in 1998. The increase in the number of contaminated sites was reportedly due
primarily to the increased monitoring at underground storage tank (UST) sites. The primary
source of contamination is leaking USTs (LUSTS), which impacted 2,650 monitoring sites. Other
major sources of contamination include spills, landfills, hazardous waste sites, and land
application of waste.

Groundwater Quality and Formaldehyde. The environment, and specifically the water table of
the area, is considered when constructing cemeteries so that water does not become a problem
during periods of excessive precipitation (Douthit, 1994).

Organic loading rates to groundwater associated with body decomposition are a consideration of
any cemetery operation. The main constituent of the loading rate is the time associated with body
decomposition. The end products of body decomposition are ammonia and ammonia
compounds, hydrogen sulfide, and hydrogen phosphide. These are gases that produce unpleasant
odors associated with protein putrefaction. Protein putrefaction produces mercaptans, which
possess an unpleasant odor and are insoluble in water; methane, a colorless, odorless gas;
hydrogen; nitrogen; carbon dioxide; and water (VA NCA, 1994).

The practice of using formaldehyde in embalming evolved as a way to kill bacteria and to
neutralize the undesirable odors associated with decomposition. Formaldehyde is an organic
compound that readily bonds with many other substances. The National Institute for
Occupational Safety and Health (NIOSH) states that formaldehyde is immediately dangerous to
life and health at 20 parts per million (ppm). Formaldehyde dissolves easily in water, but it does
not last a long time in water and is not commonly found in drinking water supplies (ATSDR,
1999). Formaldehyde used during embalming reacts with body tissues to create molecular
compounds that are inert (VA NCA, 1994). The formaldehyde used in modern embalming
processes is a biodegradable chemical that, upon contact with protein from any source, is no
longer formaldehyde. Upon contact with protein, the formaldehyde will become water and the
protein will be transformed into fixed protein. The fixed protein will, over time, decompose into
carbon-based elements, based upon its original complex structures. Any residual formaldehyde
that may be found in cavities of the body will react with air or other proteins to form formic acid,
water, and carbon dioxide, which are all natural components of the soils in many areas (Douthit,
1994).
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4.2.2.1 Affected Environment - Sedalia Site

Groundwater supplies in the Piedmont Physiographic Province of South Carolina come from
three types of hydrogeologic environments, which include the unweathered fractured crystalline
bedrock, the overlying saprolitic regolith, and to a limited extent the alluvial valley fill deposits.
A majority of public and private wells are completed in the fractured crystalline bedrock. The
bedrock has not been fully characterized hydrologically; therefore it is not known if separate or
distinct aquifers exist within the bedrock. For this reason, the water-bearing portion of the
Piedmont bedrock has been collectively termed the “bedrock aquifer” (Oldham, 1986). Yields
from crystalline bedrock vary widely among individual wells, depending primarily on the
existence of joints and fractures within the rock. Where fractures exist, yield and specific
capacity further vary based on the size of fractures and degree of fracture interconnection. The
overlying saprolite is hydrologically connected with the underlying bedrock and provides the
primary source of recharge water to the bedrock aquifer. Yields of 4 to 170 gpm have been
recorded in the Piedmont, which indicates the large variability in the occurrence, size, and
interconnection of joints and other fractures that exist in this aquifer. The bedrock typically
yields small amounts of water to domestic users, small cities, and low-water-demanding
industries.

Although the majority of South Carolina’s Piedmont groundwater supplies come from the
bedrock aquifer, the overlying regolith composed primarily of saprolitic soils is also a significant
water-producing unit. Saprolite is an in-place weathering product of the crystalline rock, which
ranges from non-existent at some locations to over 150 feet thick in other locations. Many of the
original structures of the parent bedrock (i.e., fractures, dikes, faults, foliations, etc.) are
preserved in saprolite and act as preferential paths of groundwater flow. Although there are many
localized exceptions, saprolite in the South Carolina Piedmont is typically dominated by silt-
sized particles, with varying amounts of sand and clay, depending upon the parent rock’s original
texture and mineralogy. The saprolite in the South Carolina Piedmont typically exhibits high
porosity and low permeability resulting from relatively high clay content. The diminished relief
of the South Carolina Piedmont has allowed for greater saprolite development.

Groundwater in the South Carolina Piedmont moves by caprolitic action through the saprolite
and discharges to surface water bodies, wells, or is released from storage to the underlying
bedrock through fractures. Due to the typically low hydraulic conductivity, saprolite generally
provides low yielding wells and is normally suitable only for low-volume, domestic water
demands. Saprolite aquifer wells are more susceptible to contamination from bacteria and near-
surface sources due to the characteristically shallow depth and construction methods (which
often times do not create an adequate surface seal). Saprolite aquifer water chemistry is similar to
water in the underlying bedrock aquifer, with calcium and bicarbonate being the dominant ions.

Based on analytical data collected by SCDHEC from a statewide network of wells, water quality
and chemistry have been found to be highly variable among the aquifers, as well as among
differing regions of the same aquifer. The chemistry data also indicate that groundwater
mineralization increase in a general coastward trend. In the South Carolina Piedmont, the
analytical data indicate that a majority of the groundwater’s chemical “signature” is developed in
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the overlying saprolite aquifer, although some changes in water chemistry continue to occur as
water migrates through the deeper bedrock aquifer. (SCDHEC, 2001)

Groundwater is not currently withdrawn on the Sedalia Site. However, due to the rural location
of the Sedalia Site, domestic wells are common in the site vicinity. No federal or state
groundwater supply wells and no public water wells were identified within a 1-mile radius of the
Sedalia Site (EDR Well Search Report, 2005).

A septic system is currently utilized in association with the hunting cabin located in the northern
portion of the site. In addition, there is the potential for septic systems or outhouses to have been
associated with two reported former homesteads located on the Sedalia Site. No indications of
contaminated groundwater onsite or adjacent to the Sedalia Site were identified by review of
regulatory databases conducted in support of this assessment.

Acidity and alkalinity are measured according to the pH (potential of hydrogen) scale.
Reportedly, typical pH of the groundwater in Union County ranges from 5 to 7 (SCDHEC,
2005). Groundwater is used in the vicinity of the Sedalia Site for drinking water (but no federal,
state, or public supply wells were identified within 1 mile, as stated above). Groundwater quality
in Union County is reported to be good, and domestic well water does not require treatment to be
potable.

The primary supply for irrigation water in Union County is from surface waters; there are few
reported irrigation wells in Union County (Meansville-Riley Road Water Company, 2005).

4.2.2.2 Affected Environment - Whitmire Site

Groundwater supplies in Newberry County and within the vicinity of the Whitmire Site are
obtained from the Piedmont bedrock and saprolite.

No groundwater is currently withdrawn on the Whitmire Site. Water wells were likely associated
with two or more former onsite residences, but no evidence of onsite wells was observed during
URS’ site visits.

Water is currently supplied to the Whitmire Site vicinity by the City of Whitmire Public Works
Department. According to a representative of the Public Works Department (Dunnaway, 2005),
domestic water has been supplied to the site vicinity for approximately 1 year. Domestic w