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1.0 DECLARATIONOF THE RECORD OF DECISION

1.1 SiteName and

Naval Weapons Station (WPNSTA) Yorktown, Yorktown, Virginia
Sites9 and 19, Operable Units(OUs) VI and VII

12 Statement of Basis and Purpose

ThisRecord of Decision (ROD) documents the selected remedial action t 0 reduce the risks posed by
soil, surface water and sediment at Site9 and il @ Site 19 located at WPNSTA Yorktown,
Yorktown, Virginia. Soil contaminated by 2,4,6-trinitrotoluene (2,4,6-TNT) and RDX( expl osi ves)
at Site19is designated as OU VI and soil, surface water, and sediment at Site 9 are desgnatedas OU
VIL The remedial action ischosen | n accordance witht he Comprehensive Environmental Response,
Compensation,and L iability Act of 1980 (CERCLA) as amended by theSuperfund Amendments and
Reauthorization Act (SARA) of 1986, and, to the extent practicable, with the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP). The infor mationsupporting the decisions
on thesdectedremedy iS contained in the administrative record. Section222 lists major documents
contained in the adminigrativerecord.

The Commonwesalth of Virginiaconcurs with the selected remedy.

13  Assessment Of the Sites

Actual or threatened releases Of hazar doussubstances from OU VI, if not addressed by implementing,
the remedial action sdlected in this ROD, may present an imminent and substantial endangerment to
human health and the environment. No action is proposed for OU VII becanse risks posed to human
health and the environment fall within acceptable or manageableranges, and remediation will cause
greater harm to the envir onment than leaving contaminantsin place.
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Descrintion of the Slected Remed

The cleanup of OU VI and the selection of the no-action alternative far QU VII are part of a
compr ehensiveenvironmental remediation currently being performed at WPNSTA Yorktown under
the Department of Defense{DoD) | ngallation Restoration (IR) Program.

Theremoval and treatment of soil at Site 19 addr esses the principal threat to human health andthe
environment at QU M by eliminatingsource materials (2,4,6-TNT and RDX) and eliminatingthe
potential release Of these contaminantsto the environment. Major components of the selected remedy
for OUs VI and V11 include

] Dismantling and digposal of the Site 19 conveyor belt.
® Excavat i on of soil beneath the belt to a depth of approximately 4 feet.
] Excavation of aluminum contaminated soil (above Station-wide background) to

approximately 6 inches around Building 527 and disposal in the bottom o the

conveyor bet excavation area.

® Backfilling (with c| ean soil) and regrading the conveyor belt area and the area around
Building 527.
° Biological aeatment of excavated expl osi ves- cont ani nat ed soil at the WPNSTA

Yorktown biocell and placement of treat ed seil at Site 22 (Former Burn Pad) now
occupied by the WPNSTA Yorktown biocell.

ouvil

] Nb action at OU VIL
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Statutorv Determination

The sdeted remedy isprotectived human hedlth and the environment, complieswith federal and
state requirements that are |egally applicableor rdlevantand appropriaterequirements (ARARs) to
the remedia action, and is cost-effective. Theremedy uses permanant solutions and alter native
treatment technologies to the maximum extent practicable The sdected remedy meets t he statutory
preferencefar treatment. Because the remedies discussed will result in hazardous substances
remaining aboveconservative risk-based levels, a review will be conducted within five years
after commencement Of remedial actionsto ensure adequate | ong-t er mprotectiond human health and

the envirpnment ismaintained.

Captain S.A. Denham, Commanding O M -
, Yorktown, Virginia

3/23 )78

Abraham Ferdas, Acting Division Director Date
Hazardous Waste Management
United States Environmental Protection Agency, Region II1
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20 DECISION SUMMARY

21 SiteName. L ocation, And Description

WPNSTA Yorktown isa 10,624 areinstallation located on the Virginia Peninsulain York and James
City Countiesand the City of Newport News(Figure 2-1). The Station iSbounded on the northwest
by the Naval Supply Center Cheatham Annex, the VirginiaEmergency Fud Farm, and thef uture
community development of Whittaker’s Mill; on the northeast by the York River and the Colonial
National Historic Parkway, on the southwest by Route 143 and I nterstate64; and on the southeast by
Route238 and the community of lackey.

2.1.1 Site9- Plant 1 Explosives-Contaminated \\/astewater Discharge Area

Site9 (Figure2-2) consists primarily of a di schar ge area that had been used as a drainageway by
Plant 1. Explosives-contaminated wastewater and or gani ¢ solventsmay have been dischar ged from
Plant 1 into the drainageway. The Site9 study area isbordered by Bollman Road to the west, an
abandoned railroad track to thenorth, Plant 1 to theeast, and Site 19 to the south.

The Site9 drainage ditchrunseast to west, away from Plant 1, crossngunder Bollman Roadt hr ough
aaulvartand ultimatelyemptying intoLee Pond  Lee Pond drainsintothe eastern branch of Felgates
Cregk, which in turn flows northward to the York R ver, approximatdy 1.5 milesfrom Site9Q

213 Site 19 - Conveyor Bt Soil at Plamt 1
Site19 (Figure2-2) consistsdf soil surrounding a conveyor bdt, which was formerly used to transport
packaged TNT powder from Plant 1 to Building 98. The conveyor belt, which runs northeast to

southwest, islocated within an earthen trench. Several buildingsand sheds are located withinthe
Site 19 study area.
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2.2 Site History and Enforcement Activities
2.1 SteHistory

Originally named the U.S. Mine Depot, WPNSTA Yorktown wasestablished in 1918t o support the
laying of minesinthe North Sea duringWorld War |. For 20 yearsafter World War |, the depot
received, reclaimed, stored, and issued mines, depth charges and related materials. During World
War II, the facility vs expanded to include three additional TNT leading plants and new torpedo
overhaul facilities. A research and development laboratory for experimentationwith high expl osi ves
wasestablished i N 1944. | n 1947, a quality evaluation laboratory was developed to monitor special
tasks assgned to the facility, which induded the design and development of depth charges and
advanced underwater weapons. On August 7, 1959, the depot was redesignated the U.S. Naval
WeaponsStation. The primary mission of WPNSTA Yorktown i S to provideordnance, technical
support, and related services to sustain the war-fighting capability  the armed foroesin support of
national military strategy.

Site9 regoortedly recei ved Plant 1 wastewater discharge from the late 1930sto 1975. Wastewater was
generated as apart of high explosivesloading oper ationswhich took place at Plant 1 during this time
period. | N 1974, a carbon adsorption tower was ingtalled to trest the contaminated wastewater
emanating from Plant 1 prior to discharge t 0 the drai nage way. A Nitiad Pollutant Discharge
Elimination System (NPDES) per mit was granted by the United States Environmental Protection
Agency (USEPA) RegionIIIto allowt hi s discharge. In 1986, treatment tower dischar gewasdiverted
to the sanitary sewer and ultimately to t he Hampton Roads Sanitation District (HRSD).

The Site 19 conveyor belt isenclosed on top and alongitssides. TNT dust wasredeased to the soil
below and around the conveyor belt duringloading activitiesas high expl osi ves were moved along
the conveyor belt to thekettles at Piant 1. In addition, past operational practices involved the routine
oraying of theconveyor walls and floor swith water to control the potential buildup of TNT dust.
Thiswater likely drippedontot he ground surface below the conveyor. TNT-contaminated soil was
previoudy reported in the vicinity of t he conveyor belt and an undocunent ed quantity of Soil beneath
and around the belt was voluntarilyexcavated and removed in 1973-1974 by Station personnel.
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On October 15, 1992, WPNSTA Yorktown was included on the National Priorities List (NPL)
because o the facility’s proximity to wetlands and the potential impact on the surrounding
environment. A Federal Facility Agreament (FFA) between USEPA Region I11, the Commonwealth
of Virginia, and the Department of the Navy (DoN) was finalized in August of 1994 for WPNSTA
Yorktown. The FFA covers the investigation,development, selection, and implementation of response
actions, satisfying WPNSTA Yorktown’s Resource Conservation and Recovery Act (RCRA)
corrective action obligationsas welt as appropriateprovisonsd CERCLA for all Stes RCRA Solid
Waste Management Units (SWMUSs) and RCRA Areas of Concern (AOCs).

In September 1994, a removal action was conduct ed at Ste9t o address miscellaneous debrisa the
lower end of the drainage way before it crosses Bollman Road. Debris and soil were excavated, clean
fill wasadded, and the area was graded and vegetated.

NO other documented enforcement activitieshave been conducted at either Sites 9 or 19 under the
FFA.

The followingdocumentsprovidedetailsof thesite investigationsand assessmentsof cleanup actions
for OUs VI and VILI.

° C.C. Johnson & Associates, Inc. and CH2M Hill. Initial Assessment Study of Naval
Weanons Sation. Yorktown. July 1984.

° Dames & Moore. Confirmation Study Step 1A (Verification). Round One, Naval
Weapons Station, Yorktown, Virginia. June 1986.

° Dames& Moore. Confirmation Sudy Step | A (Verification) Round Twp. Naval
Weapons Sation. Yorktown. Virginia. June 1988.

® Dames & Moore. Draft Remedial Investigation Interim Report, Naval Weapons
Station. Yorktown, Virginia. February 1989.
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° Baker Environmental, Inc. and Roy F. Weston, Inc. Einal Round One Remedial
Investigation Report for Sites 1-9. 11. 12, 16-19 and 21. Naval Weapons Station,

Yor kt own. Virginia. July 1993.

° Baker Environmental, Inc. Einal Round Two Remedial Investigation Report for
Sites 9 and 19. Naval Weapons Sation Yorktown. Yorktown Virpinia

January 1997.
° Baker Envlronmental, Inc. Einal Feasbility Study Report for Sites 9 and 19, Naval
Weapons Sl Yorktown. Virginia. June 1997.

° Baker Environmental, Inc. Final Explosives Contaminated Soil Pilot Studv Report.
Naval Weapons Station Yorkiown, Yorktown. Virginia, July 1997.

The purposeof the Initiat Assessment S udly (IAS) (C.C. Johnson & Associates, Inc. and CH2M Hill,

July 1984) was to identify and assess sites posing a potential threat to human health and/or the
environment dueto contamination from past operations A total of 19 potentially contaminated Sites
wer eidentified basad on informationfrom historical records, aerial photographs, field inspections, and
personnel interviews. Each Stewasevaluated for thetypeof contamination, migr ation pathways, and
pollutant receptors The IAS conduded that 15 of the 19 sites, including Sites9 and 19, were of

aufficient threatto human health  environment t 0 warrant Confirmation Studies.

A ConfirmationS udy was then conducted far the 15 Stesidentified in the IAS. TWo rounds of data
wer eobtained duringt he Confirmation Study. Thefirst round of datawascollected in the winter
o 1986. Thiseffort wasdocumented in the“Confirmation Study Step IA (Verification), Round One,”
(Dames & Moare June 1986). The second round of samplingwasconducted during November and
December 1987. Theresults of the analyses and comparisonswith appropriateregulatory sandards
wer epresented in the “Confirmation Study Step IA (Verification), R o d Two," (Dames& Moore,
June 1988).



The 15sites, including Sites9and 19, wererecommended for further study and wereeval uat ed as part
of the Round One Remedial Investigation (RI) (July 1993). Soil, surface water, sediment and
groundwater wer ecoflected and analyzed far Target Compound List (TCL) organics, Target Analyte
List {TAL) inorganics and nitramine/nitroaromatic conpounds (explosives). Data generated during
the Round One RI was compared to St andar ds and/or availablecriteria and t he sites were further
recommended for additional i nvestigation, If necessary. Stes9and 19 i nd cated the presence of
contamination in soil and groundwater and were, therefore, targeted for more comprehensive
investigation and a baseline risk assessment to better evaluate the sgnificance of siterdated

contamination.

The Round TwoRIand report for Sites 9and 19 wer e conpl et ed inJanuary of 1997. Additional soil
dataindicated that contamination Waspresent d both Stes A subsequent S0il investigation conducted
as part of a soil pilot scale treatability study indicated hi gher detected SOil concentrations incomposite
samplestakenat Site 19t han in discrete samples taken duringboth remedial i nvesti gati ans. As such,

il sanpl es were obtained from dir ectly under the conveyor belt at Site 19 and from hot spotsd both
Sites9 and 19. These sampledatawereused as part of theFeasibility Study (FS) Report (June 1997)
to determinethe extent Of soil contamnati on. FS <0il data confirmed that the highest levels of
contamination were under the conveyor belt at Ste 19. Site9 exhibited littlesd| contamination from

expl osi ves.

23 ~ ightsof Community Participation

The Proposad Remedial Action Plan (PRAP) for Sites 9 and 19 was released to the publicin
June 1997 att he four i nf or nat i on reposttories |igad bel ow

° York County Public Library
8500 George Washington Highway
Yorktown, VA 23692
(757) 890-3377

° Newport NewsCity PublicLibrary
366 Deshazor Drive
Newport News, VA 23506
(757) 247-8506
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° Gloucester PublicLi brary
P.O. Box 367, Main Street
Gloucester, VA 23601
(804) 887-4720

° Naval Weapons Station Yorktown

Environmental Directorate

Building 31-B, P.O. Drawer 160

Yorktown, VA 23691-0160

(757) 887-4775 (ext. 29){Contact: N1 Jeff Harlow)
Thenoticeof avai | il ity of this document was published June 29,1997 in the Daily Press. A public
comment period washeld from June30,1997 to August 13,1997. A fact sheet that summarized the
Proposed Plan was distributed to attendees of the Public Meeting held at the York County
Recreational Services M ectingRoom, 301 Godwin Neck Road, Yorktown, Virginia, on July 21,1997.
Thismeeting was held to inform interested members Of t he community about the preferred remedial
alternative under consider ation. Responsesto commentsreceived during thepublic comment period
and a transcript Of the Public Meecting are included in the Responsiveness Summary in Section 3.0 of

this document.

24 Scope and Role of the Remedy

Sites9 and 19arepart of compr ehensiveenvironmental investigations being conducted under the IR
Program at WPNSTA Yorktown. QU VI cons stsof explosives contaminated SOil at Site 19. OU VII
consists of S0il, surface water and sediment at Site 9. Although conser vativemodeling predictssome
potential for ecol ogi cal risk at Site 9, remediation of the Ste would generatemore harmto the
surrounding ecol ogy by destroying habitat and potentially creating er osion problemsin the Site9
drainage ditch. As such, ND Action is recommended f or OU VII from an ecological per spective.
Human health risks at Site9 fall within the acceptable risk rangefor current receptors and future
potential receptors, supportingthe No Action decison far thisOU.

To protect human healthand the environment, soil beneaththe Site19 conveyor belt will be excavated
to adepthdf approximatdy4 fest. The soil will be treated b d o cd | y at the Site22 biocell. Asmall
areadf aluminum-contaminated S0il that could potentially affect terrestrial ecological receptors around
Building 527 will be excavated to a depth of approximately 6 inches if soil-borne aluminum
concentrations exceed the 95th per centileupper confidencelimit (UCL) of anthropogenic background
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(ie., greater than 14,830 milligramsper kilogram [mg/kg]). All excavated areeswill be backfilled
with dean soil and regraded.

25  Summarvof Site Characteristics

Resultsof previous investigations indicatet hat oil beneath the conveyor belt at Site 19 requires
medial action (Figure2-3). The Round Two Rl indicates that contamination under t he belt could
migrateviarunoff @ | each thromgh the soil and potentially impact groundwater- Contaminantsof
concernd Ste 19 include2,4,6-TNT, RDX, and aluminum. Aluminumis limited to thearea around
Building527 where aluminumoxide powder was added as part of high explosives formulation. The
total volume of soil to be remediated & Site 19 is 1,685 cubicyards as estimated using existing
analytical data. Based on limited sampling, depth of 2,4,6-TNT and RDX contamination is
approximately 4 fet below ground surface (bgs). Soil data also suggests that aluminum
contaminationi s confined to thetop 6 inches of soil around Building 527.

Previous investigationsalso indicate t hat inorganics indludinglead, chromium, copper, arsenic and

iron are present in soil and sediment samplesin O near the Ste9dr ai nage ditch. The drai nageditch

received dischar gefrom Plant 1 and thisdischarge isultimatelyreceived by Lee Fond. Concentrations

o inorganics and the presanceof organics indudingpolynuclear aromatic hydrocarbons (PAHs) and

explosives indicate residual impacts from past Plant 1 activities. The presence of explosive
compounds in Ste9 drainageditch surfacewater appearsto be assodiated with ranoft from the Site 19

conveyor belt and as such will be addressed by the Site 19 remedial action. Because inorganic

constituents are Smilar to Station-wide background concentrations and remediation of Site9 soil and

sediment Would be detrimental to t he local ecology (i.c., loss  habitat, eroson), no action is

necessary at thistime.

Support for the proposed medial action at site 19 and NO Action at Site9 is presented in the
Summary o SiteR sks sectionof this ROD.

26 Summary of Site Risks

A baseline risk assessment{RA) wasconducted as part of the Sites9 and 19 Round Two Remedial
Investigation Report (Baker, 1997). Both human health and ecological risk assessnents were
conducted. Thissection presents the results of the baseline RA and those contaminantsassociated
with unacceptablehuman health risks and potential adver seecological effects.
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2.6.1 Human Health R Sk Assessment

Becaused thenature of activities conducteda and around Sites9and 19, potential current human
expoaure is fimited. Both sites lie within the Explosive Safety Quantity Distance (ESQD) arc
(associated with the storage f munitions) and insdeof theredricted area of theSaion Current
potential human receptor S evaluated in the baseline RA include:

Adult Civilian Workers(Site9)
AdultOn-Si Commercial Workers (Site 19)

Adult civilian worker swork infrequently at Site 9 because d ongoing ordnance loading operations
at Building 10. Exposurefrequency wasassumed t o be approximately 14 days per year, based on
conversations with Station personnel. Becauseoperationsat Sitr ~9 haveceased, the default exposure
frequency of 250 days per year wasused.

Future residential property use was al0evaluated & Sites9 and 19. Both children (ages 1t0 6 years)
and adultswereevaluated. R sk values were summed to account for a potential 30 year exposure.
Groundwater Was al SO evaluated as part of thefuture residential scenario. However, groundwater
quality in the shallow aquifers{Comwallis Cave and Upper Yorktown) precludes potable use.
Although pump tests werenot performed for the Cormwallis Cave or Upper Yorktown-Eastover
aquifersin the vicinity of Sites 9and 19, t hese aquifer sproduce low yidds(0t o 10 gallonsper minute
throughout WPNSTA Yorktown) and contain naturally-occurring concentrations of inorganics
incudingiron, and zinc inexcess d Secondary Maximun Contaminant Levels (SMCLs).
Based on fid d observations obtained duringwel! purgingand development, neither the Cornwallis
Cavenor the Yorktown-Eastover aquifer would sustaina residential household requiring 150 gallons
of water per day in the vicinity of Sites9 and 19. Groundwater wastherefore evaluated as a ClassIH
aquifer and was evaluated in the baselineRA for non-potableuse, consdering a beneficial use
scenariosuch as lawn watering and car washing by future residents. Potential human healthrisks
assodated with groundwater under abeneficial use scenario fall within the gener ally acceptable tar get
risk range, but the potential effectson the ecology havenot been determined. Groundweter islikely
discharging to L ee Pond and will be evaluated whenthe investigationd Lee Pond iscomplete. As
such, groundwater at Sites9 and 19 isnot addressed by thisROD.



The followingsubsectionspresent a summary Of unacceptable risks (i.e., incremental lifetimecancer

risk [ILCR] values> 1x10™* and hazard index _ ] values > |.0) for potential human receptors.

Site9 Human Health Risks

Only future potential residential exposure to contamination & Site9 pr oduced unacceptable human
healthrisks. Tables2-1 through 2-4 present the human health chemicalsof potential concern for
Site9. ILCRval ues fall withint he generally acceptable target risk rangef o all evaluated mediaat
Ste9. Table2-5 presntsthe associated human health risk t o future potential residents at Site9. H|
valuesd i n g 1.0were observed only for future potential resdential exposureto surface soil
(HI = 1.2) and drainage ditch surface water (HI = 1.5). These His were evaluated further t o determine
thosechemicalsresponsible for the values. Table2-6 presentsrisksand H valuesfor each medium,
pathway and contaminant. The condituent arsenic is responsble for HI values exceeding
1.0 (HQ = 1.06) cumulatively for both ingestion and dermal contact of soil. Arsanicconcentrations
detected in Site9 surface soil ranged from 1.1 mghkg (9HA08) to 233 mg/kg (9HA04). Shallow
subsurface S0Il ar senic concentrations wer e somewhat higher, with concentrationsranging from
0.84 mg/kg (9HAOS) to 54.7 mg/kg (9HAD4). Thee concentrationsfall within the range of
Station-widebackground concentrations (which includes anthropogenic background sampledata).
Arsenic was detected in the background samplingeffort at a maximum detected concentr ation of
63.9 mg/kg. As such, ar senic could not be distinguished from naturally-occurring concentrations O
concentr ationsassociated With non-site related human activities. Ther efor e remediation of arsenic

in Site9 s0il would not be appropriate.

H valuesfor surface water were driven primarily by the presenceof 2,4,6-TNT (480 microgramsper
liter [ng/L]), which produced hazard quatient (HQ) value of 0.91 and a dermal HQ of 0.05 usingthe
Reasonable Maximum Exposure (RME). A total HI value of 1.5 was derived for exposure to young
children (ages 1to6 years of age). The contaminants2,4,6-TNT and aluminum werer esponsiblefor
the elevated HI value. However , these contaminants act on different target or gans and should not as
such be evaluated cumulatively. When evaluated individually, HI values are below 1.0, indicatingno
adver se health effects will likely oocur.

Central Tendency( CT) risk cal cul ati ons for contaminants in surface water produced His below 1.0

for all contaminants.
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TABLE 2-1

STATISTICAL SUMMARY CF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN
FROM SURFACE 80IL SAMPLE ANALYSES
SITE 9
NAVAL WEAPONS STATION YORKTOVWN
YORKTOWN, VIRGINIA

NORMAL _ RANGE OF STATION

FREQUENCY RANGE OF RANGE OF UPPERO5%  BACKGROUND
OF DETECTED DETECTION  ARITHMETIC CONFIDENCE

CHEMICAL DETECTION CONCENTRATIONS LIMITS MEAN INTERVAL

INORGANICS (mg/kg)

ARSENIC 10110 NA - NA

BERYLLIUM 2110 028 - 0.38

MANGANESE 1010 NA - NA

VANADIUM 10110 NA - NA

SEMIVOLATILES (uglkg)

BENZO(AJANTHRACENE

BENZO{A)PYRENE

BENZO{B)FLUORANTHENE

BENZO(K}FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

INDENO(1 2,3-CD)PYRENE
510 210 - 540 120 - 120 230.00 348.26 NA

Notes:

1) Inorganle data considers both Station-wide and Anthrapogenle Background Samples
NA - Not Applicable

UCL - Upper Confidence Limit
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TABLE 2-2

STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN
FROM SHALLOW SUBSURFACE SOIL SAMPLE ANALYSES

SITE9
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

FREQUENCY RANQE OF
OF DETECTED
DETECTION CONCENTRATIONS

RANGE OF
DETECTION

CHEMICAL LIMITS MEAN

RANGE OF STATION
BACKGROUND
ARITHMETIC  CONFIDENCE

INORGANICS (mg/kg)
ALUMINUM
ANTIMONY

ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
MANGANESE
VANADIUM

SEMIVOLATILES (ug/kg)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CHRYSENE

DIBENZO(A HANTHRACENE
INDENO(1,2,3-CD)PYRENE

1719 340 - 740
6/19 120 - 120

Notes:

1) Inorganic data conslders both Station-wide and Anthrepoegenic Background Samples
NA = Not Applicable

UCL - Upper Confldence Limit
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TABLE 2-3

STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN
FROM SURFACE WATER SAMPLE ANALYSES

SITE9

NAVAL WEAPONS8 STATION YORKTOWN

YORKTOWN, VIRGINIA

NORMAL RANGE OF
FREQUENCY RANGE OF RANGE OF UPPER 85% STATION
OF DETECTED DETECTION ARITHMETIC CONFIDENCE BACKGROUND
CHEMICAL DETECTION CONCENTRATIONS LIMITS MEAN INTERVAL
INORGANICS {ug/L)
ARSENIC 4/4 2 - 5B 4.45
MANQANESE 4/4 89 - 231 216.22
PESTICIDES {ug/L}
HEPTACHLOR EFOXIDE 1/4 0.08 - 0.08 005 - 0.05 0.04 0.07 NA
NITRAMINES (ug/L)
1 3-DINITROBENZENE 1/4 046 - 046 01 - 0.16
2,4DINITROTOLUENE 1/4 6 - 6 10 - 10
2,6-DINITROTOLUENE 2/4 2 - 4 10 - 10
2,4 6-TNT 4/4 25 - 480 NA - NA
1,3,5-TRINITROBENZENE 1/3 0.44 - 0.44 011 - 017
HMX 1/4 14 - 14 91 - 150
RDX 2/4 6 - 61 051 - 0.M
Notes:

1) Inerganie data considers both Station-wide and Anthropogenic Background Samples
NA = Mot Applicable
UCL - Upper Canfldence Limit



TABLE 2-4

STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN

FROM SEDIMENT SAMPLE ANALYSES
SITE9
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

NORMAL
FREQUENCY RANQE CF RANGE OF UPPER 85% RANGE OF
OF DETECTED DETECTION  ARITHMETIC  CONFIDENCE STATION
CHEMICAL DETECTICN CONCENTRATIONS LIMITS MEAN INTERVAL BACKGROUND
INORGANICS (mg/kg)
ARSENIC, TOTAL 19.57 31.54
BERYLLIUM, TOTAL 0.46 0.58
CHROMIUM, TOTAL 19.61 2652
SEMIVOLATILES {ug/ky)
BENZO(A)JANTHRACENE NA
BENZO(AIPYRENE NA
BENZO(BIFLUORANTHENE NA
BENZO(K)FLUORANTHENE NA
CHRYSENE NA
DIBENZO(A,HIANTHRACENE NA
INDENO(1,2,3-CD)PYRENE NA
NITRAMINES {ug/kg)
2,4DINITROTOLUENE 1/8 1341.85 NA
2,486-TNT 8/9 37.71 NA
Notes:

1) Inorganic data conslders hoth Station-wide and Anthropegenie Background Samples

NA - Not Applicable
UCL - Upper Confldence Limit



TABLE2-5

INCREMENTAL LIFETIME CANCER RISK (ILCR) AND HAZARD INDEX (HI)
FOR FUTURE ADULT AND CHILD ON-SITE RESIDENTS
REASONABL E MAXIMUM EXPOSURE ANDCENTRAL TENDENCY VALUES
STE9
NAVAL WEAPONSSTATION YORKTOWN
YORKTOWN, VIRGINIA

Dea 'mal Contact

Surface Water®?@

Dermal Contact

Dermal Contact

(3.0x 10 (<0.00) (3.3 x 10°7) (4.01)
Subtotal 14 x 10% 005 1.3 x 10°% 021
(3.8x 1077 (<0.01) (8.2x 10™) (<0.01)

2-17



TABLE 2-5 (continued)

INCREMENTAL LIFETIME CANCER RISK (ILCR) AND HAZARDINDEX (HI)
FOR FUTUREADULT AND CHILD ON-SITE RESIDENTS
REASONABLE MAXIMUM EXPOSURE AND CENTRAL TENDENCY VALUES
SITE9
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

Notes:
™ Risk valuederived using organicand total inor ganic concentrations.
@ Surface water/sediment Samplesobtained from the intermittent Sreamin the S 9 ditch.
{) = Central tendency value

Shaded areas indicated exceedances of t he USEPA’s gener ally acceptabletarget risk rangear a Hazard
Indexequalto o greater than 1.0, but arenot apportioned by target organ.
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TABLE2-6

POTENTIAL HUMAN HEALTH RISKSASSOCIATED

WITH STE 9 BY CHEMICAL REASONABLEMAXIMUM EXPOSURE
NAVAL WEAPONSSTATION YORKTOWN
YORKTOWN, VIRGINIA

Future Receptors
ILCR ILCR
Medium/Pathway Chemical HI (Child) (Child) HI (Adult) (Adult)
Surface Sail “benzo(a)pyrene* -- 9.5x10°¢ -- 2.1x10°®
Dermal dibenzo(a,h)anthracene® -- 2.6x10¢ - 5.8x10°
Contact arsenic 0.26 1.0x10° 0.15 23x10°
benzo(a)pyrene - 4.6x107 =5 2.0x10%
Accidental dibenzo(a,h)anthracene - 1.3x10° - 5.5x107
2.4/2_6-Dinitrotoluene
Ingestion 2.4,6-Trinitrotoluene
arseni ¢
Surface Water 2.4/2,6-Dinitrotoluene
Dermal Contact 2,4,6-Trinitrotoluene
Surface Water
Total
* - Damd pathway isnot censidered quantitatively for thee constituents because of the potential for direct
acting effects.

RME - Reasonable Maximum Exposure

H - Hazard | ndex

ILCR - Incremental Lifetime Cancer Risk
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Site 19 Human Health Risks

Tables 2-7 and 2-8 present the human health chemicals of concernat Site 19. Table2-9 presentsthe
risks associ at ed with future potential resdential contact of contaminated soil, The presence of
aluminum (HQ = 0.9) and arsenic (HQ =0.5) combinefor an HI in excess of 1.0 (Table 2-10).
However , these contaminants have separate target for which reference doseswere derived. The
ski n (keratosis/hyperpigmentation) iSsthetarget organ for ar senic and aluminum causes potential
neurological effects. Assuch, t he HQ values cannot be summed and systemic buman hedlth effects
associ at ed witht hese chemicalswill likely not ocour.

Additional sur f ace S0il samples wer eobtained from under the conveyor belt to determine whethert he
soil was affected by former TNT |oading operations. EnSys® Test Kits wereused to establish the
presenceof contamination under the belt and in areeswher e discrepancies between Round One RI
data and Round Two RI data were evident. Table 2-11 presentsthe potential human health risk
associated with commercial/industrial exposure to affected conveyor belt soil. The ILCR value
(4.8x10*) and the HI value(92.0) i ndi tethe potential for unacceptablecancer risksand potential
adver sesystemic health effects for thi s scenario. Other explosive compounds were also detected in
| abor at ory confirmation samples(HMX, RDX), but wer enot evaluated quantitatively because of the
significant potential risks posed by 2,4,6-TNT.

262  Ecological Risk Assessment

The objectived t he ecological risk assessmentist 0 determine whether past operations at Sites9 and
19 haveadver sy affected theecological integrity of terrestrial and aquatic communities. Tables 2-12
through 2-15 present ecological contaminantsof concem for both Sites9and 19. Resultsof the
ecological risk assessment ar e presented by stein the following subsections.

Site9 Ecdogical Risk

Potential ecd ogi cal risks wereevaluated int he terrestrial and aquatic environment at Site9.

Potential terregtrial receptorsconsderedin theecological risk assessment for Site 9 include: soil
invertebrates, plants, robins, red-tailed hawks, short-tailed shrews, and meadow voles. The
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TABLE 2-7

STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN

FROM SURFACE 80IL SAMPLE ANALYSES
SITE 19
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

NORMAL

FREQUENCY RANOE OF RANGE Of UPPER95%  RANGE OF

OF DETECTED DETECTION ARITHMETIC CONFIDENCE  STATION

CHEMICAL DETECTION CONCENTRATIONS LIMITS MEAN ___INTERVAL _BACKGROUND
INORGANICS {ma/kg)
ALUMINUM 8/8 NA - NA
ANTIMONY 18 56L - 56L
ARSENIC 718 2 .2
BERYLLIUM 6/8 031 - 033
SEMIVOLATILES {ug/kg)
BENZO(A)ANTHRACENE 28 NA
BENZO(A)PYRENE 218 NA
BENZO(BJFLUGRANTHENE 38 NA
BENZO(K)FLUORANTHENE 28 NA
CHRYSENE 318 NA
INDENO(1,2,3-CD)PYRENE 28 NA
NITRAMINES (ug/kg)
2,46-TNT 6/8 120 - 120 192.50 NA
AMINO-DNTS 6/8 200 - 200 871.25 NA

Notes:

1) Inorganic data considers both Station-wide and Anthrepogenic Backgraund Samples

NA - Not Applicable
UEL - Upper Confidence Limit



TABLE 2-8

STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS O f POTENTIAL CONCERN
FROM SHALLOW SUBSURFACE SOIL (0-2') SAMPLE ANALYSES
SITE 19
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

NQRMAL
FREQUENCY RANGE OF RANGE OF UPPER 95% RANGE OF
OF DETECTED DETECTION ARITHMETIC CONFIDENCE STATION

CHEMICAL DETECTION CONCENTRATIONS LIMITS MEAN INTERVAL BACKGROUND
INQRAANICS (mg'ky)
ALUMINUM, TOTAL 18/18
ARSENIC, TOTAL 18/18
BERYLLIUM, TOTAL 1718
CHROMIUM, TOTAL 18/18
VANADIUM, TOTAL 18/18
NITRAMINES (ug/kq)
246TNT 6/18 120 - 120 368,33 631.27 NA
AMINO-DNTS 4/18 200 - 200 639.44 1420.87 NA
Notes;

1) Inerganic data considers both Station-wide and Anthrapagenie Backgreund Samples

NA - Not Applicable
UCL - Upper Confidence Limit



TABLE2-9

INCREMENTAL LIFETIME CANCER RISK (ILCR) ANDHAZARD INDEX (HI)
FOR FUTURE ADUL T AND CHIL D ON-SITE RESIDENTS
REASONABL E MAXIMUM EXPOSURE ANDCENTRAL TENDENCY VALUES
SITE 19
NAVAL WEAPONSSTATION YORKTOWN
YORKTOWN, VIRGINIA

Dermal Contact

Notes:
() = Centrat tendency values

Shaded areas indicated exceedances Of the USEPA's generally acceptable t ar get risk rangea Hazard | ndicesequal
to orexceeding 1.0.
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TABLE2-10

POTENTIAL HUMANHEALTH RISKSASSOCIATED WITH SITE 19

BY CHEMICAL REASONABL E MAXIMUM EXPOSURE

NAVAL WEAPONSSTATION YORKTOWN

YORKTOWN, VIRGINIA

Future Potential Receptors

ILCR ILCR
Medium/Pathway Chemical HI (Child) (Child) HI (Adult) (Adult)
Surface Soil benzo{a)pyrene* - 1.1x10°¢ . 4.8x107
Denmal aluminum 0.6 - 0.07 o
Contact arsenic 0.4 16x|0° 0.04 6.8x10°¢
i
Surface Sail benzo(ajpyrene®* - 2.2x10% - 5.1x10°
Accidental aluminum 0.3 - 0.2 -
Note:
. - Dermal pathway ismot considered quantitatively far these constituents becausedf t he potential for direct
acting effects.

Shaded aressi ndi cat e exceedences of the USEPAs generally acceptabletarget risk rangeor Hazard | ndicesequal to

a exceeding 1.0.

ILCR - Incremental Lifetime Cancer Risk
HI - Hazard Index
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TABLE2-11

INCREMENTAL LIFETIME CANCER RISKS(ILCRs) AND HAZARD INDEX (HI)
VALUES FOR CONVEYOR BELT SURFACE SOIL SAMPLES - SITE 19
NAVAL WEAPONSSTATI ON YORKTOWN
YORKTOWN, VIRGINIA

1 | Commercial Worker 1

SurfaceSoil
Accidental
Ingestion

Surface Soil
Demal
Contact

Surface Soil
Total
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Notes:

TABLE 2-12

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS (F POTENTIAL CONCERN
FROM SURFACE SOIL SAMPLE ANALYSES
SITE 9
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

NORMAL RANGE
FREQUENCY RANGE OF RANGE OF UPPER 95% OF
OF DETECTED BETECTION ARITHMETIC CONFIDENCE STATION

CHEMICAL DETECTION __CONCENTRATIONS LIMITS MEAN INTERVAL BACKGROUND
INORGANICS (mg/kg)
ALUMINUM
BERYLLIUM
CHROMIUM
COPPER
RON
LEAD
NICKEL
POTASSIUM
SELENIUM
VANADIUM
ZING
SEMIVOLATILES (uglkg)
ACENAPHTHENE 69 - 120 NA
ANTHRACENE 58 - 310 NA
BENZO(A)ANTHRAGENE 87 - 1100 NA
BENZO(A)PYRENE 94 - 1200 NA
BENZO(B)FLUORANTHENE 58 - 2200 NA
BENZO(G,H,)PERYLENE 74 . 770 NA
BENZO{K)FLUORANTHENE 77 - 520 NA
BUTYLBENZYLPHTHALATE 55 - 310 NA
CARBAZOLE 47 - 250 NA
CHRYSENE 43 - 1200 NA
DIBENZO(A H)ANTHRACENE 55 - 160 NA
DIBENZOFURAN 49 - 77 NA
FLUORANTHENE 65 - 2200 NA
FLUORENE 75 - 120 NA
INDENO{1,2,3-CD)PYRENE 74 - 550 NA
PHENANTHRENE 76 - 1600 NA
PYRENE 35 - 2000 NA
NITRAMINES (uglkg)
AMINO-DNTS 3110 210 - 1500 200 - 200 264.00 517.40 NA

1) Inorganic data considers both Station-wide and Anthrepogenic Background Samples
NA . Not Applicable
UCC - Upper Confidence Limit



TABLE 2-13

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN
FROM SURFACE WATER SAMPLE ANALYSES
SITE®
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

NORMAL
UPPER
FREQUENCY RANGE OF RANGE OF 95% RANGE OF
OF BETECTED DETECTION ARITHMETIC ~ CONFIDENCE STATION
CHEMICAL DETECTION _ CONCENTRATIONS LIMITS MEAN INTERVAL BACKGROUND
INORGANICS {mg/kg)
ALUMINUM 4/4 NA - NA 79.90
CYANIDE 1/4 10 - 10 10,68
%) IRON 4/4 NA - NA 1218.75
'53 LEAD 1/4 14L - 1.4L 1.43
PESTICIDES {ugrkg)}
HEPTACHLOR EPOXIDE 1/4 008 - 0.08 0.05 - 0.05 0.04 0.07 NA
NITRAMINES (ug/ka}
AMINO-DNTS 414 97 - 1000 NA - NA 431.75 93379 NA
Notes:

1) Inorganic data considers both Station-wide and Anthropegenle Background Samples
NA - Net Applicable
UQL - Upper Confidence Limit
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Notes:

TABLE 2-44

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN

FROM SEDIMENT SAMPLE ANALYSES
SITE 9
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

NORMAL

FREQUENCY RANGE OF RANGE OF UPPER 85%
OF DETECTED DETECTION ARITHMETIC CONFIDENCE
CHEMICAL DETECTION  ONCENTRATIONS LIMITS MEAN INTERVAL

RANGE OF
STATION
BACKGROUND

INORGANICS {mg/kg)
ALUMINUM
ARSENIC
BERYLLIUM
COBALT

IRON

LEAD

VANADIUM

SEMIVOLATILES {ug/kg)
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(AJANTHRACENE
BENZO(A)PYRENE
BENZO(G,H,)PERYLENE
BUTYLBENZYLPHTHALATE
CARBAZOLE

CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE

NITRAMINES (ug/kg)

AMINO-ONTS 6/9 200 - 200 997.78
24-DINITROTOLUENE 18 420 - 590 1341.85
248TNT 6/9 120 - 120 3171

1) Inarganic data considers both Station-wide and Anthropogenic Background Samples

NA = Not Applicalis

UCL - Uppr Confidence Limit

NA
NA
NA



TABLE 2-16

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN
FROM SURFACE SOIL SAMPLE ANALYSES
SITE19
NAVAL WEAPONS STATION YORKTOWN
YORKTOWN, VIRGINIA

CHEMICAL

NORMAL
FREQUENCY RANGE OF RANGE OF UPPER 95%
OF DETECETD DETECTION ARITHMETIC CONFIDENCE
DETECTION ONCENTRATIONS LIMITS MEAN INTERVAL

RANGE OF
STATION
BACKGROUND

INORGANICS (ma/kg}

ALUMINUM
BERYLLIUM
CHROMIUM
COPPER
IRON

LEAD
MERCURY
VANADIUM
NICKEL
ZINC

6TT

SEMIVOLATILES {ug/kg)
BENZO{A)ANTHRACENE

BENZO{A)PYRENE

BENZO{B)FLUORANTHENE

CHRYSENE
FLUORANTHENE

INDENO(1,2,3-CD)PYRENE

PHENANTHRENE
PYRENE

NITRAMINES (ugfkg)
2,46-TNT

Notes:

6/8 130 380 120 - 120 192.50 268.28

1) Inorgani¢ data conslders both Station-wide and Anthropagenle Background Sarmples

NA - Not Applicable
UCL « Upper €onfidence Limft

NA



terregtrial receptors weresdected to represent varioustrophic levels. Plantsand soil invertebrates
wer e evaluated by a comparison to toxicity values far floraand fauna. Robins, hawks, voles, and

shrewswere evaluated throngh conser vativemodeling of potential contaminant uptake Contaminant
uptakewas then compared to | itera ure NO Observable Adver seEffect L evels(NOAELs) a L owest
Observable Adverse Effect L evels (LOAELSs).

Terrestrial models indicatethat aluminum, chromium, iron, lead, and vanadium concentrations in
Site 9 soil could produce unacceptableecological effects However, aluminum, chromium, and iron
concentrations fall within Station-widebackground concentrations,and it isnot considered appropriate
t0 attempt to deanup to below background concentrations at Site9. Concentrationsof lead exceed
background concentrationsat only threedf ten samplelocations. Vanadiura exceeds background
concentrations at only oned t en locations. No apparent source of inor ganic congtituentshas been
identified at Ste9.

Potential aquatic receptors considered in the Site9 ecological ik assessment include: fish (induding
t he yellow bullhead catfish), sediment benthic macroinvertebrates, bullfrogs, and great blueherons
The aguatic receptors are not present in the drai nage ditch proper, but vere selected torepresent
varioustrophic levels. Sediment benthic macroinvertebrates and fish wer eevaluated by a comparison
to available benchmarks. Y eliow bullhead catfish, bullfrogs and great blue herons wereevaluated
using conser vativeuptake modeling.

Surface water samplescollected from the Site 9 drainage ditch contained heptachlor epoxide,
nitramines, aluminum, cyanide, and iron exceeding corresponding benchmark values used to select
ecological contaminants Of concern These contaminants did not produce Sgnificant risks
(i.e., ecological HQ valuesgreater than 1.0) to aquat i C receptors evaluated using conservative uptake
modeling. Aluminum concentrations fafl within freshwater background concentrations. Heptachlor
epoxide wasdetected in only oned four surface water samplesand, from an historical perective,
its use at Site9 could not be documented. Iron concentrations are similar to Station background
valuesand as such, remediation of t hese constituents is not appropriate at Site9.

Sediment samples collected from the Site9 drainage ditch contained concentrations of PAHs,
nitramines, aluminum, ar senic, beryllium, cobalt, iron, lead, and vanadium. PAHs did not produce
significant risk to aquatic receptors. Aluminum, beryllium, cobalt, and lead wer e detected below



backgr ound concentrationsfor freshwater sedi nent. Vanadium wasdetected in one 0 to 4 inch
sediment sample (SD09) at 43.4 mg/kg. ThiSconcentration issimilar to the maximum detected
background vanadium concentration in freshwater sedimentsof 38.9 mg/kg. All other vanadium
concentrati onsin Site 9 sediment samplesfdl within the Station-widebackground range. Maximum
detected concentrations of nitramines and iron weredetected in a sSingledeep sample (4 to 8 inches
bgs) obtained from themiddleof the drainage ditch wher e the potential for contact by ecological
receptors islimited. Therefore, the need to conduct remediation activities in the ditch iSunnecessary.

Sediment concentrationsof iron produced risksto the great blue heron using conservative uptake
modeling. An HQ of 45.7 was derivedfor iron (in the least conservative model). | ron, however, was
det ect ed mdeeper sediments (4 t 0 8 inch depth)t o which the heron isuenlikely to be exposed. Lead
produced HQ values in excess of 1.0, but sediment concentrations fall within background. As such,
lead concentrations may not be discernable from background and remediation would not be

appropriate.

Arsenic concentrations in Site 9 sediments exceed background freshwater stream sediment
concentrations. Although HQ values for arsenic exceed 1.0 when using the Effects Range-Low
(ER-L) value, they do not produce unacceptable HQ valueswhen using the Effects Range-Median
(ER-M) value for arsenic. Becausearsenicdoes not produce unacceptable HQ values using the ER-M,
remediation Of ditch sedimentsisnot necessary. Remediation of ditch sedimentswould alsocause
greater harm to the local ecology than |eaving contaminants Such as arsenic, iron, vanadium, and lead

in place.

No actionis necessaryto protect human health at Site 9.

Site 19 Ecological Risk

Potential ecd og ca riskswer eevaluated in the terrestrial environmentd Site 19. Therear eno aquatic
habitatsassociated with thissite.

Potential terrestrial receptors considered in the ecological risk assessment for Site 19 include: soil
invertebrates, plants, robins, red-tailed hawks, short-tailed shrews, and meadow voles. The terrestrial

recgptorswer eselected to represent varioustrophic levels. Plantsand invertebrateswer e evaluated
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by a comparisonto literature toxicity for flora and fauna. Soil concentrations of 2,4,6-TNT,
aluminum, chromium, copper, iron, lead, mercury, vanadium, and zinc may be adversely impacting
soil floraand fauna. Terredrial uptake modeling resultsindicatethat only 2,4,6-TNT, aluminum,
chromium, lead, and iron produce HQ values exceeding 1.0.

Remediation of the inor ganic constituentsmereury, vanadium, and zinc iSnot necessar y becauset hey
did not produce ecological HQs in excess of 1.0.

2.63 Summary of R sk Assessment Resulis

Only future potential residential exposure to il produced unacceptable human health HI valuesa
Site9. Arsenic was responsible for the unacceptable HI values, but was detected at concentrations
that could not be distinguished from Station-widebackground.

Inorganics detected in Site9 sediment samplesproduced potentially unacceptablerisksto aquatic
receptors. Arsenic Wasdetected above background freshwater sediment concentrations, but did not
exceed theER-M value. Lead wasdetected below background freshwater sediment concentrations
and below itSER-M value.

Because vanadium wasdetected | n only one shallow (0-4 inch) sediment ssmplea aconcentration
similar t o background and iron was detected in a deep (4-8 inch) sediment sample (limiting the
potential for exposure to aquatic receptors), N0 action isnecessary. Remediation of Site 9 sediments,
because of arsenic, iron, lead, and vanadium, would be more hammful to the ecology than leaving these
inor ganiccontaminantsin place.

At Site 19, the compound 2,4,6-TNT produced ILCR valuesin excess of the generally acceptable
target risk range and H valuesabove 1.0for current and future potential human receptors. The
compound RDX was alS0detected at concentrations that could poseunacceptable human healthrisks,
but wasdetected at much lower concentrations than 2,4,6-TNT. 2,4,6-TNT, aluminum, iron,and lead
produced unacceptable HQ values above 1.0 for all potential terrestrial receptors Soil concentrations
of RDX and HMX did not produce unacceptable risks to ecological receptors. Soil under the
conveyor belt must be remediated t 0 protect current and f ut ure potential human receptors and
terrestrial environmentalreceptors. Remediation levals(RLs) of 15 mg/kg and 5 mg/kg werederived



using exposur escenarios and potential current receptors described i n the basel i ne RA for 2,4,6-TNT
and RDX, respectively. These RLs areprotectiveof both human health and the environment.

2.7 Description of Remedial Alternatives for Site19

TheDoN consdered arange of potential alternatives for the remediation of explosives contaminated
soil at Site 19. Each of the "treatment" alternatives(Alternatives 3 through 6) requiresthat the
conveyor bdt at Site 19 bedismantled and digposed of properly. The following alter nativeswere
evaluated:

Alternative 1 - No Action

Alternative 2 - No Action with Institutional Controls
Alternative3 - Capping

Alternative4 - Excavation/Biological Treatment/Reuse-Recycle
Alternative 5 - Excavation/Soil Washing/Incineration
Alternative 6 - Excavation/Off-Site | ncineration

2.7.1 Alternative 1: ND Action

Thisalternativeinvolvesno remedial action t 0 contain, removeor treat contaminants in Site 19 0il,
it isnot protectivedf human health or theenvironment, nor does it comply with ARARs. |t was,
however, evaluated to provideabasdinefar comparisonto other remedial alter natives.

Estimated Capital Cost: $0
Estimated Oper ation and Maintenance (O&M) Costs: ~ $0
Estimated Present Worth Cost $0
Estimated Timeto | mplement: Immediate

272 Alternative2 ND Action with Institational Controls

Thisalter nativealso involvesno action to contain,removed treat Site 19 soil cont am nant s, but does
providefor some protection of human health by restricting property use (i.e., no futureresdential
development of Site 19 and regtrictionsconcer ning groundwater usage in the Station Master Plan).
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This alternative does not protect the environment and does not comply with ARARs as would
“treatment” medial alternatives.

e Egtimated Capital Cost: $9.000

° Egimated O&M Costs: $18,000

° Estimated Present Worth Cost: $280,000

° Estimate to I mplement: Ingallation of a chain link fence would be completed

within4to 6 months(pending receipt of funding), property
use restrictions could be added to the Station Master Plan
duringthe sametime period.

273 Alternative 3. Capping

This alter nativecalls for contaminated Site 19 soil to beleft in placeand covered. The cover will

consist of a 12 inchcl ay layer or acl ay equivalent liner and 6 inches of top soil over the explosives

contaminated soil. It will be& signed, constructed and maintained in accordance with appropriate
USEPA and Commonwealth Of Virginiacriteriaand guidance. The areas to be cover ed will be

ddlineated with additional sampling. Thecover will then berevegetated toprevent the er osi on of top

soil. Althoughno chemical oedfic ARARs exist, actionand lecation specific ARARs includingthe
protection Of wettands and erosion and sediment control regulations would be met. Because affected

S0il at Site 195 nota listed waste, and affected s0il iSnot hazardous by charact eri sti cs (ignitability,

reactivity, corrosivity, toxicity), RCRA SubtitleC(40 CFR Part 261) and Virginia Hazardous Waste
Management Regulations (VR672-10-1/9VAC20-60-10 et. seq.) will not appl y under this capping
alternative. Land use restrictions (i.e., No futureresdential development, excavation activities, etc.

within theconfinesaf the cap) will also be implemented.

e Estimated Capital Cast: $453,000

® Estimated Q&M Costs: $16,000

° Egtimated Present Worth Cost: $620,000

° Egtimated Timeto Implement Dismantling of the conveyor bdt, dearing and

grubbingactivities can begin in 6 months pending
receipt of funding and approval of the Remedial
Action Work Plan. Land use restrictions will be
addedt o the Station Master Plan duringthistime
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period. The cap will be completed within
6 months of the completion of clearing and
grubbing activities.

2.7.4 Alternative 4. Excavation/Biological Treatment/Reuse-Recycle

Alternative 4 involves the dismantlingand disposal of the conveyor belt, removingsoil cont ai ni ng
concentrationsof explosives in Soil exceeding RL value$to a depth of approximately 4 feet bgs)
beneath the belt, and transporting SOil t 0 the biocell at Site22. Soil will betreated usinga carbon
source and microbesto degrade explosive contaminants Soil will be treated to RLs protective of
human health and the environment, mo v e d from thecell, and god i ed tothe ground aroundt he

biocell.

Hotspot locations Of aluminum insoil ar ound Building 527 that could cause potential ecologicat risks
to terrestrial receptor swill also be addressed under thisalternative. Detailsconcemning aluminum
contaminated soil disposal will be discussed in the Remedid Action Wor k Plan which will be
developed prior to remediation activities at Site 19.

The Site 19 area will be backfilled usng dean fill and regraded. Institutional controlsto prevent
residential property use and groundwater use resrictionswill also be implemented. Although no
chemical ARARs exis for S0il, acti on and location-specific ARARs including: RCRA SubtitleC -
surface impoundments (Subpart X), closure and post-dosurecare of the Site 22 biocell (Subpart G);
protection Of wetlands and er osionand sediment control (VR 450-01-005114 VVAC 20-390-10 et seq.)
will benat. Treated soil (i.e., soil below USEPA approved RLs) will be disposed in the area around
the biocell and the excavated areasat Site 19 will bebackfilled withdean soil and returned to grade.

Estimated Capital Cost: $883,000
Estimated O&M Costs: $0
Egimated Present Worth Cost: $883,000

Egtimated Timeto Implement: Dismantling of the conveyor belt and excavation
activities can begin in the spring of FY 1998
(approximately 7 months) pending receipt o
funding and approval of the Remedial Action
Work Plan. Warm weather is necessary for
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biological trestment processes. Land use
restrictions prohibiting future resi dentia land use
can be added to the Station M aster Plan duringthe
7 month time period. The total timeframe for
implementationand completion of thisremedy is
approximately6 months,

Thisalternativeissimilar to Alternative 4 in that soil will be excavated from the conveyor belt area

t o adepthof approximately4feet bgs. Rat her than soil treatment & the on-site biocell, an on-site S0il
washing treatment system would be established at Ste 19. The contaminated oil would be washed,
certified to be below RL values, and used as backfill at thesite. Contaminated wash residuals will be
trangoorted off Ste.to a permitted incineration facility. Although no ARARs exist far soil, this
alternative Will meet action and location specific ARARs including: RCRA-SubtitleC (40 CFR Part
264) Subpart E (manifest system, record keeping and reporting) for off-sitetrangport of residuals,

Subpart | (Use and management Of Containers; Subpart K. (surface impoundments), protection of
wetlands and erosion and sediment control (VR 450-01-0051/4 VAC 20-390-10 et geq.); and
Department of Trangportationregulationsconcerning off-gtetransport of resduals

e Estimated Capital (st
Edimated O&M Costs:
Estimated Present Worth Cost:

° Egimated Timeto |mplement:

$1,418,000

$0

$1,418,000
Dismantling of the conveyor beit and excavation
activities can begin in 6 months pending the
receipt of funding, approval of the Remedial
Action Work Plan and availability of a permitted
incinerator facility to aceept residuals. Property
use redrictions prohibiting resdential future
property use will be added to the Station Master
Plan duringthistime period. Thisalter nativewill
be completed within | year pending the
identification of a permitted incinerationfadlity
willing to accept resduals.

2-36



276 Alternative 6: Excavation/Off-Site | ncineration

Thisalternative issimilar toAlternative5 inthat Site 19 soil will be excavated, but no on-stewashing
will occur. Site 19 seil will be trangported to an off-site inciner ation facility permitted to treat
expl osi ves- cont ani nat ed waste. Althoughno ARARs exi st for soil, thisalternative will meet action
and location specific ARARs including: RCRA-SubtitleC (Subparts E, |, and K); Department of
Transportation regulations concer ningoff-stetrangport of ils(49 CFR Parts 107 and 171.1-500);
wetlands; and eroson and sediment control (VR 450-01-0051/4 VAC 20-390-10 ef seq.).

Egtimated Capital Cost: $3,147,000
Estimated Q&M Costs: $6
Estimated Present \Worth Cost: $3,147,000

Estimated Timet o Implement: Dismantling of the conveyor belt and excavation
activities can begin in 6 months pending the
receipt Of funding, approval of the Remedial
Action Work Plan and availability of a permitted
incinerator facility to accept soil. Property use
restrictions prohibiting fisture resdential property
use Will be added to the Station M aster H an during
this time period. This alternative will be
completed within 1 year pendingtheidentification
of a permitted incineration fadility willing t0 acogpt
soil.

28 o the ive i ternatives
As required by CERCLA, thesix remedial alter nativeswere evaluated using the ninecriteria specified

by USEPA (Table2-16). Thissection and Table2-17 summarize the detailed analysis of each
alternative.



TABLE2-16

USEPA EVALUATION CRITERIA FOR REMEDIAL ALTERNATI VES
SITES 9 AND 19
WPNSTA YORKTOWN, YORKTOWN, VIRGINIA

Overall protection of human health a d theenvironment

Addresses whether a cleanup method adequately prot ect s human health and the environment
and describes how riskspresent ed by each pathway ar e eliminated, reduced, @ controlled
through treatment, engineering controls, or institutional controls.

Compliancewith ARARs

Addresses whether a cleanup method meets all ARARs (federal and state environmental
reqitirements) and provides grounds for invoking a waiver.

Long-term ef f ecti veness and permanemce

Refer sto the ability of the deanup methad to rdiably protect human health and the environment
over time, after the action S completed.

Reduction of toxicity, mobility, or volume through treatment

Addresses the effectiveness Of a cleanup method inreducingthetoxicity, mobility, a volumeof
hazardous substances through treatment.

Shod-ter m effectiveness

Addresses the period of time nesdedt o complete the cleanup, and any adverse impactson
human health and the environmentt hat may occur during construction and oper ation.

Implementabilify

Refer sto the technical and administrative feasibility of a cleanup method, includingt he
availability of required materials and services.

Cost

Includesthe est i mat ed capital and O&M costs of each deanup method.

State acceptance

| ndicateswhether the Commonwealth of Virginia agresswith the preferred deanup method.

Community acceptance

I ndi cat es whether public concemns are addressed by the cleanup method and whether the
community hasa preference. (Public comment isan important part of the final decision_)
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TABLE 2-17

SUMMARY CF DETAI LEDANALYSIS

SITES9 AND 19

WPNSTA YORKTOWN, YORKTOWN, VIRGINIA

Evaluation

RAA 1:No Action

RAA 2 No Action with
[nstiwtiongl Controls

RAA 3: Capping

RAA 4 Excavation/Blological
Treatment/Reuse/Recycle

RAA 5 Excavation/Soil/
Washing/Incineration

RAA 6. Excavation/Incineration

Qverall Protectiveness

NO reduetion In risk 1o human
health end the environment
Exlsting cenditions allow for
funther migration of contaminants
off site

Reduction In direct exposure t0
contaminated media through access
resirictions and deed restrictions,
[xlsting cenditlona nilow for
further migration of contaminants
off site.

Reduction In direst exposure to
contaminated SOIl.

Pravents erosion thus reducing the
migratinn of eonlnminanlg,
Prevents percolntion of surface
water through contaminated soil.
Monitors quality of groundwater.
Lessens polential o f environmental
contact with eontaminated medie,
but does not remave

g

Signifieant reduetlon In rlsk by
removal and treatment of
contaminated soil,

Remeves petentint zouree of
contaminntion (o ther
environmentil media,

g

Signiticant reduction In risk Dy
removal and treatment of
contaminated soli,

Removes potentiol souree of
contaminalion o other
eivironmentat media.

Signifleant reduction Inrisk by
removal and treatrnent of
cantaminated rott.

Removes potential souree of
contamination to other
environmental mediz.

contamination,
Compiiance with ARARs | Will not meet ARARS, Will not meet ARARs. Will meet ARARS. [+ Will meet all applicsble ARAR:,  |* Will meet all applicable ARARS, [« TWIIT meet all appllcable ANARS.
Long-Term Effectiveness |+ Unknown. 1T ingtitutional controls are «  If cops are maintained, will be * Since sofﬁsqdiment COCs ure - Since soil/tediment COCs are o Since soilsediment COCs wre
#nd Permanence ¢ S-year review raguired. maintained, wiil be effective at effective and permanent at remavad, will be an effective and removed, will bean effective and removed, will be un effeative and
reducing sxposurs, reducing exposure. parmanent option. permanent opticn. pertmanent option.
S-year review required. +  S-year review required. + S-year reviews will not be required. |+ 5-year reviews will not be required. |+ 5-year reviews will not be required
Reduetion of Toxleity, o Will not treat or reducs Wil not treat or reduce Will not treat of redues + Soil COCs treated by biological + Soil COCs treated by soil washing; [+ Soil COCt treated by off-site
Mobility, or Velume contaminants. contaminants, contaminants. methods residuals by incineration, incineration.
threugh Trentment
Short-Term Effectiveness [+ Rlsk to community not inzreased. Risk to eommunity not increased. |- Rlisk to community m y in¢rease [« Risksto COMMUNItY nay inccease |o Risksto comraunity may Inerease o Risks t0 community may increase
No significant risk to workers. Increased risk to workers during due |0 fugitive dust from conveyor | due to fugitive dust from conveyer |  due to fugitive dun from demolition|  due to fugitive dun from demolition]
implementation of instintional demolltlen and earth-moving demolition m d earth removal n d earth removal netivities, and sarth remaval activities.
controls. Activities. activities. Risk to community Increased duringls R Sk to eommunity increased during]

Increased risk 1o workers during
sap installation,

Inereased risk to workers during soil
remaval wnd treatment activities,

off-site transpon of soil,
Inerassed risk to workers during
soil removal and treatment
activities,

offssite trangport of &il.
Increased risk to warkers during
mil removal activitia.

! Implementability

No construction or operatlon
activities planned,

* Nomonitoring proposed.

Institutional controls easily

implemented.
Equipment and materials readily

Easy to construct and maintain.
Effectiveness will be evaluated by
manitoring,

Requires soil excavation activities.
Requires assembly and operation of
on-sile treatment unit,

Requires soil excavation activities.
Requires assembly and operation of
on-site treatment unit,

+ Requires soil excavation activities,

Required coordination with a
permitted off-site incinerator

available. + Equipment and materials readily |+ Equipment should be readily * Equipment should be readily facility.
' available, available, available,
+ Adequate system monitoring. + Requires coordination with a
permitted off-site incinerator
facility.
* Adequate system monitoring.
Costs (NPW) $0.00 $280,000.00 $620,000,00 5$883,000.00 $1,418,000.00 §3,147,000.00




Overall Protection of Human Health and the Environment:

Evaluation of the over all pr otectivenessofaltermatives focused on whether agpecificalternative would
achieve adequate protection of human health and the environment and how risks posed by each
pathway would be diminated, reduced, or contrdled through treatment, engineering, or inditutional
controls. The overall assessment of theleve of protection included the evaluations conducted under
ot her criteria, especially | ong-t er meffectiveness and permanence, short-term effectiveness, and
compliance with ARARs.

Alternatives 1 and 2arenot protective of human health o the environment because waste isleft in
place and the potential for exposure is limited, but not eliminated by ingitutional controls
Alternatives 3, 4, 5 and6 are protectived human health and t he environment because waste is
removed (Alternatives 4, 5, and 6) o covered (Altemative 3).

li with

Thisevaluationi nvol ved determining Whether each alternative would meet all of the pertinent Federal
and date ARARs (asidentified in Section 2.11 2 of thisreport).

Each altemative wasevaluated for compliance with applicablea rdevantand appropriate Federal and
state requirements. The evaluation summarized Which requirements are appl i cadl e or relevant and
appropriateto each altemative. The followingitemswere considered for each alternative:

° Compliancewith chemical-specificARARs (e.g., ambient water quality criteria).
This factor addr esseswhether the ARARs can be met, and, if not, whether a waiver
may be appropriate.

° Compliance with | ocation-specific ARARs (e.g., preservation of historic Sites,
regulationsr elativeto activities near wetlandsa floodplains, etc.). As with ahe
ARAR-related factor s these involveconsderationof whether the ARARs Can be met

or whether a waiver isappropriate.
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° Compliance with action-specific ARARs (e.g., RCRA minimum technology
gandards). It must be determined whether ARARs can be met or must be waived.

No chemical specific ARARs apply to the remediation of Site19. Remedial Alternatives | and 2 will
not comply with chemical specificsoil remediation levels establishedto protet human health andt he
environment. Furthermore, Site 19 soil may act asa source Of potential cont ami nat i on to underlying
groundwater and VirginiaGroundwater Sandardsmay not be attained. Alternatives3,4, 5,and 6 will
comply with soil RLs and will achieveall | ocati onspeci fi ¢ and action-specific ARARs.

283 Primary Balancing Criteria

Thiscriterion eval uat ed alternatives with respect to their long-term effectivenessandt he degr ee of
permanence. 1 Ne primary focus of this evaluationwas the residual risk that will remainat thesitesand
theeffectivenessd the controlsthat will be gpplied to manage residual risks. The assessment of
long-term effectivenesswas made consideringthefollowingfour fact ors:

) Themagnitude of theresidual risk to human and environmental receptors remaining
from untreated waste 0 treatment r esi dues at the completion of remedial activities.

° An assessment oOf the type, degree and adequacy of long-term management
(including engineeringcontrols, institutional controls, monitoring, and operation and
maintenance) requir edfor untreated waste or treatment r s duesremaining at thesite.

® Anassessment of thelong-termrd i ail ity of engineeringand/or ingtitutional controls
to providecontinued protection from untreated wasteor treatment resdues.

e Thepotentia need for replacement of theremedy and thecontinuingneed for repairs
tomaintain the performance of theremedy.

Alternatives 1 and 2 are not effective or permanent because waste is left in place at Site 19.

Alternative 3 ispermanent, but itslong-term effectiveness isa function o f ut ure cover maintenance.
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Alternatives4, 5, and 6 areeffectiveand permanent because waste i$ removed from the steand

contamination isdestroyed by biological processes a incineration.

Reduction of Toxicity, Mobility. or Volume Through Treatment:

Thisevaluation criterion addressed the degree towhich thealter nativesempl oy treatmenttechnologies
that permanently and significantly reduce toxicity, mobility,or volumeof the hazardous substances.
Alternatives thet do mot employ treatment technologiesdo not reduce toxicity, mobility, or volumeof
COCs. Theevaluationconsi der ed thefollowing specificfactors.

e The treatment processes, ther emediesthat will beemployed, and the materialst hat

will be treated.

The amount o volume Of hazardous materials that will be destroyed O treated.

The degr eeof expected reductionin taxicity, mobility, or volume, includinghow the
princpal threat isaddressad through trestment.

e The degreeto which thetreatment will be irreversble.

® The type and quantity of treatment residualsthat will remain following treatment.

Alternatives 1, 2, and 3 do not employ treatment technologieswhich reducetoxicity, mobility or

volume. Altemative 3 (capping) would reduce potential mobility f contaminantst o0 migrate vertically
or horizontaily by not allowing precipitation to facilitate transport. Again, the effectiveness oOf
Alternative 3 to preclude migration i sdependent on themaintenance of the cover. Alternatives 4, 5,
and 6 doreduce toxidity, mobility and volume Of waste at the Site. Alternative4 utilizesbiological
treatmentto destroy 2,4,6-TNT and RDX and producesrelativelynon-t oxi ¢ intermediatessuch as
amino-dinitrotoluenes. Intermediates including amino-dinitrotoluenes are d so destroyed as part of
the bioremediation process with time. Soil r enoved framthe Site 22 biocell followingtreatment will
be certified as clean and placed on the ground at Site22 for dewatering. Therewill beno residual
cont ani nat i on(other t han limited investigation derived waste {IDW]) associatedwith thisalternative.
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Alternatives5 and 6 reduce toxicity, mobility and volumeat t he sitebut residualsand soil subjected
to incinerationwill produce ash as a byproduct. Ash produced by inciner ation technologiesmust be
disposed of properly.

Short-Tern Effectiveness:

The short-term effectivenessof each alternative wasevaluatedr elativeto itseffect on human health
andt he environmentduring implementationof the medi al action. Potential threats to human hedlth
and theenvironment associated with handling, treatment, 0 transportation of hazardous substances
were conddered. The short-term effectiveness assesameant was based on four key factors:

° Short-tam risksthat might be pased to the community during implementation of an
alternative.
@ Potential impacts on workers during medial action and the effectiveness and

rdidility of protective measures.

° Potential environmental impacts of the remedial action and the effectivenessand
reliability of mitigativemeasures during implementation.

] Time until remedial response obj ectivesareachieved.

Although dismantling of the conveyor belt and excavat i on activitiescould potentially workers
to contamination duringimplementationof Alternatives 3, 4, 5,and6, thesealternatives ar e protective
of human health and theenvironmentin theshort-termand could be completed withinoneyear after
implementation. Of thesealternatives, Alternatives 3 and 4 could be implemented nast quickly
because an off-dte permitted incineration fadlity is not necessary to begin remedial action.
Alternatives 1 and 2 arenot protectivein the short-term.
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Implementability:

Implementability consi derations included the technical and adminigrative feasibility of each
alternativeand theavailability of various materialsand servicesrequired for itsimplementation. The
followingfactorswere considered duringthe implementability analyss:

@ Technical Feasibility: Thereativeease of implementingor completingan acti on
based on site-specific constraints,i ncl udi ng the useof establishedtechnologies, such
&

> Ability to construct the alternative as a whole(constructability).

> Operational r éliability or the ability of a technology to meet specified process

efficiencies o performance goals.

> Ability to undertake future remedial actionsthat may be required.
> Ability to menitor theef f ecti veness of the remedy.
@ Feasibility: The ability and time requiredt o obtain any necessary

approvalsand permitsfrom regul at ory agencies

] Availabilityof Services and Materials: The availabilitydf thetechnologies, materials,
or servicesrequired to implementan d ternative, including:

. Available capadty and location of needed treatment, S0rage, and disposal
services.
> Availability of necessary equipment, specialists, and provisionsfor necessary

additional resour ces.

, Timing of t he availability of prospective technologiesunder consider ation.
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Availability of servicesand materials, plusthe potential for obtaining bids
that are competitive (this may be particularly important for innovative

technologies).

Alternatives5 and 6 can be implemented onl y if a permitted off-site inciner ation facility isavailable.

Alternatives 3 and 4 arer eadily implementable as are Alternatives 1 and 2.

Cost:

For eachmedi al alter native, adetailed cost analysiswas devel opedbased on conceptual enginesring
and analyses. Unit priceswere based on published construction cost data, quotes from vendor sand
contractors, and/or engineering judgment. Costs ar € expressed in terms of 1997 doflars. In order to
allow the costs Of remedial alternatives to be comparedon the basis of a single figure the net present
worth (NPW) valueof all capital and annual costs was determined far each altemative. The USEPA
CERCLA RI/FS Guidance Document recommends that a 5 percent discount ra e beused in present
worthanalyses. Ofthetreatmentalter natives, Alternative 4 (Excavation/Biological Treatment/Reuse-
Recycle) iSapproximately $260,000 moreexpensvethan Alternative 3 (Capping). Alternative4 is
considerably lessexpensive than Alternative 5 (Excavation/Soil Washing/Incineration) and
Alternative 6 (Excavation/Off-Site | nciner ation).

283 MadifyingCriteria

State Acceptance:

The Commonwealth of Virginia was involved inthe sdection of theremedy for Sites9 and 19.
infor mation regarding remedy Sdlectionwas conveyed through Restor ation Advisory Board (RAB)
meetings, the FS Reportand at the public meeting. NO state commentswerereceived disputing the

final remedy. The Commonwealthissai sfi ed that the appropriate process was followed in evaluating
remedial action alternativesfor Sites9 and 19 and concurswith the sel ect ed remedly.
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WPNSTA Yorktown Solicited input from the public on the development of alter nativesand on the
alter nativesidentified in the Proposed Plan. A public meeting on the Proposed Plan washeld on
July 21, 1997. Thepublicisin agreement with thecleanup objectives. No additional information
on the Proposed Plan has been requested and the 45 day public comment period closed on
August 13,1997, with no additional commentsbeing recaived on theselection of a remedy.

Selected Remedy

Thesel ected remedy for Site9 (OU VII) isno action.

The sdected remedy for the cl eanup of expl osi ve-cont am nat ed soil at Site 19 (OU VI) is
Alternative4 (Excavation/Biological Treatment/Reuse-Recycle). Thisalternative is protective of
human heglth and the environment; complies with all ARARs; hasa high degreeof short-tesm and
long-ter m effectivenessand permanence; and reducesthetoxicity, mobility, and volume of wastesto
be di sposed of through removal, treatment, and reuse. Furthermore, Alternative 4 requires no
maintenanceto ensureits long-term effectiveness, a draw back to Altemative 3(Gypi ng).  Because
of bench- scal eand pilot scale treatability studies conducted for explosivescontaminated soil, it isa
demonstratedand essi |y implemeatablet echnol ogy and i ssignificantly more cost effectivethan ot her

“treatment” technologies. Alternative 4 Will not produce resdual ash, adrawback to Alternatives5
and 6 which utilizeindneration technology. Alternative4 isalsothesecond least costly treatment
alternative evaluated during the remedial process. Table 2-18 presents the detailed costs for

Alternative4.

210 PerformanceStandard

Alter natived requir esthedismantlingand disposal of t he conveyor belt at Site 19 and the excavation
of 2,4,6-TNT contaminated soil greatert han or equal to 15 mg/kg and RDX contaminated oil greater
than or equal to5 mg/kg. Soil shall be excavated along the entirety of t he conveyor belt (and in the
near vicinity of theconveyor belt) to a depth of approximately 4 feet bgs. Contamination isnot
bedlieved to be deeper than 4 fest in depth (b a d on limited sampling), but samplesshall be taken

throughout the area of excavation during remediation to confirm concentrations in undertyi ng soil.
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TABLE 2-18

COST ESTIMATE: RAA ND. 4 - EXCAVATION/BIOLOGICAL TREATMENT
SITE19
WPNETA YORKTOWN, YORKTOWN, VIRGINIA

TRIT | SUBTOTAL | TOTAL
COST COMPONENT UNIT | QUANTITY COST COST COST SOURCE M | S{COMMENTS
DIRECT CAP TAL COSTS
General
Pre-Construction Submittald LS 1 % 20,000 | § 20,000 Engineering Etiraats 'Work, E&S, H&S, & QC Plans; Permits; Shep Drawings
MobilizmionDemabilizastion LS 1 H 8,000 | § 145,000 Baginsering Estimate; Yandor Quets Inchoden mob/demob for e s tnot
Decontamination Pad 15 1 3 10,000 | § 10,000 Engineering Estimate Includes deconflaydown area
Stackpile Area &1 1 3 10,000 | 10,000 Engineering Estimate Swekplle wvi b contaminated gofl
Contract Administration 1s | 3 4,000 | § 40,000 Engineering Btimmas Invoicing, peojset mnupemend, fild mpervislon, H&S, ae,
Post-Construction Sybmittals B 1 $ 10,000 | S 10,000 Engineering Ertimas Operati Js, record drawings, ete,
Gerwril - Subiata? s 115,000
Siee Work
Cloaring ard Grubbing Am o5 s 3000 & 1,100 Engr. Estimate; Means Sita Wark, 1995, 021100 Cont Includes matl, Liber, 1hd equlment
Tompanicy Safity Fonving w 200 $ 1|5 4040 Engr. Estimate; Meann Slte \Work, 1995, 028-320 Aspuma safety fencip around 4l excavation areas
Temporary SIit Fencing w 1,000 1 Il 1,000 Engr, Toticimy; o ) Slte Wk, 1555, 025320
Fine Orsding sed Seeding (Revegetation) 5Y 2,500 3 28 3,000 Engr. Estimate; Meant Sita Work, 1995, 022.236 Revegetation over all fon arcas & yor belt trench
Silt Werd - Subtetal 3 12,500
Conveyor Bdl Demolition
Demalition LF 300 H 0|8 15,000 Engr. Estimate; {m 1 Bldg, Constr, 1995, Demolition Assume SIO/LF {includes b & equip b i fon)
Trapamicn i Disposal Facliity L8 1 4 15000 [ § 15000 Engincering Estimate, Yendar Quote
Disposal Fees Ton 1,000 H 170 (s 170,000 |, Engineering Estimate; Yendor Quote Arpuime 1,000 tons of balt debrip
Fill for Conveyor Balt Trsish cY 2,000 H LB R 10000 Engr. Estimate; Meann Site Wark, 1995, A12.1.724 @t Includes hauling, spreading, & compacting; assume half of the
et line will require backfill; Aif) obtained from an on-Station borrow
pk (no muwrinl cost)y
Cenveysr Balt Damsfitien - Subtotal ] 210,000
Soil Excavation/Backfill
Characterization Sampling Ul Areas of Concem Lampllng @ mer aceurately define the AOCs to bt capemad
In Flald Explosives T at Kit Buch 20 H 123 | 8 2460 Vendor Quote Aptuma 20 samples; 5123%4ent kit
Labor Houm 3 H %|s £32 Engineering Estimate, Previous Projects Labors=2 geo./eng. @ $26/Mr, 2 diys
Excavation cY L 444 1 190 | s L2438 Engr. Beimub; b w1 Blin Work, (954, A12.1414 Cont Includon | 112 €Y baskhoo & two § CY dwmp tusky
Confi Sampling of E: fon Aseaa Sample 15 H 190 | % 6,630 Engineering Ealmms; Sucst Average 1996 BOAs Caort Inalushen 35 modl ver iy 3 $17 Waamplo (explosives amalynis);
labor; shipping
Backfilling of Excavation Areas cY 1483 S 4|3 6,740 Engr. Estimate; Means Sita Work, 1995, A12.3.724 A treated 30il ind chesn i1l from an on-Station borrow pit = used
for backfill (no material cost), cost includes hauling, spreading,
and compacting; 204 sddwd for imal) preject £
Top Soil Over Excavation Areas Y i) H PLE N 10,000 Ewxgt. Estimate, Means Site Work, 1995, 022-216 Assume §" of top soil; cast includes matl, hauling, spreading, & compacting
S4i] Excavation/Backfill - Bubtotal H 3300




TABLE 2-18

COST ESTIMATE: RAA No. 4 - EXCAVATION/BIOLOGICAL TREATMENT

SITE19

WPNSTA YORKTOWN, YORKTOWN, VIRGINIA

[ UNIT SUBTOTAL | TOTAL
CO3T COMPONENT UNIT | QUANTITY COST COST COST SOURCE BASIS/ COMMENTS
DIRECT QAPITAL COSTS (Continuad)
Blalagite) Troniment
Treatment Faan cY 1,688 00| S 337,000 Enginsering Eximaa; Vandor Quote Amsuma 20% Inzreazs |0 soll voluma sfter sxscavatlon; 100 1by/CF,
cost nclude meb, slunying of soil, metiemtsdditves, | |
serobic bacteria, OQM BT spgrox, # months, solid-liquid separation
aftar tregsment, and demob
Bialogical Trentment - Subtota) 337,000
T PRI
Additional Dewatering of Slumy Y 1,508 181 S 12,838 Engr. Extimats; Means Site Work 1995, 021-404 After treatment, the slurzied soil will comiain 30% moisture; further
dewatering wili reduca the soil's molature comtent to [0 situ canditlong
80 that it may be used as backfill
Disporl of Process Water LS 1 3000 | § 3,000 Enginecring Estimate Assume process watet 1 ¢lin and & be diseharge via tanker frusk o
T Banidu ut M, e 15,600 Lew Pond
BIRELT CAPITAL COST8. TOTAL 719,500
INDIRECT CAPITAL COSTS
Engineering and Detign 15 1 437701 S 4,110 Engineering Eximate Assume 6% of Total Direct Capital Costs
Contingency Allowance LS i 109,425 | § 109,425 Engineering Estimate Apmime 15% of Total Direct Capital Costs
| NDI RECT CAPITAL COSTS - TOTAL 1-®
CAPITAL COSTS {DIRECT AND INDIRECT) 883,000
TOTAL COST (PW) « RAA N\ 4 883,000




EnSys® test kits shall be usad toobtain real ti ne datain the field. Soil having exceedences Of RLs
shall be removed and transported to the Site22 biocetl for biological treatment and reuse. Aluminum
detectedin soil around Building527 exceeding 14,830 mg/kg (the 95t h percent UCL of Station-wide
background) shall be excavatedto a depth of approximately6 inchesbgg based on limited sampling).
The soil shall beplaced in the degper excavatedarea. Clean fill shalt then be placed in all areas of
excavation andt he area shall beregraded and vegetatedt 0 prevent eroson. The extent of 2,4,6-TNT,
RDX and aluminum contamination in soil shall be determined during remediation and samplingand
analysis information will be presented in the Remediat Action Work Plan.

Soil shall betreated biologically at Site22t o theRL values used to determinethe area Of excavation
at Site 19. Thesoil shall then be dewatered and used as dean fill @ Site22, not Site 19. Currently,
property use iSrestricted Dy the location d theste(Site 19 isin the restricted area). Property use

restrictions shall be added to the Station Master Plan to preclude future residential development of
Ste 19.

2.11 StatutoryDetermination

The sdected remedy for Site 19 satidfiesthe requirementsunder Section 121 of CERCLA to:

@ Protect human health and theenvironment.

® Comply with ARARs.

° Usepermanent solutions and t r eat nent technologies/resource recovery technologies

to themaximum extent practicable.

° Satisfy the preferencefor treatment as a principleelement.

2111 Owverall Protection of Human Health and the Environment

Alternative4 will providea significant reduction in risksto human health and the environment at
Site 19 through theremoval and on-stebiological treatment Of t he soil contaminants. As such, this



alternative will provideprotectivenessto humanhealth and the environment. The potential source of

contamination to othe environmental media will be removed.

2112 Compliancewith ARARs

Thesdected remedy for Site19, Altemnative 4, complieswithall Federal and state location and act i on
oecifiCARARs as outlined below. Chemical specific ARARsa to-be-considered criterion (TBCs)
are not availablefor soil; therefore, risk-based RLs wer edeveloped thatar e protecti ved bath human
health and theenvironment

. Archaeclogical Resources Protection Act, 16 U.S.C. 470aa-mm; National Historic
Preservation Act 16 U.S.C. 470to 470 x-6

(16 U.SC. 432,433; 32 CFR Parts229 and 229.4; and 36 CFR Part 800)
Archeological resources encountered duringexcavat i on must be reviewed by Federa
and Commonwesalth ar chaed ogi sts. Also applies to potentially historicbuildings.
Building 10 and Building 527 are World War II era buildings. The WPNSTA
Yorktown Environmental Directorate and Draft Historic Preservation Plan for
WPNSTA Yorktown should be contacted and reviewed prior to developmentd the
Remedial Action Work R an.

. ExecutiveOrder 11990 Protection Of Wetlands
(40 CFR 6, Appendix A, excluding Sections 6(a)(2), 6(a)(d), 6(a)(6);
40 CFR6.32)
Actiont o minimizethe destruction, loss, or degradation of wetlands that could be
impacted by a remedial action. Although no wetlandsexist @ Ste 19, erosion from
excavation activitiescould migrateto Lee Pond. An erosion control plan will be
established as part of the Remedial Action Work Plan.
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Clean Water Act, Section 404, 33 U.S.C. 1344
(40 CFR 230.10; 40 CFR 231 (231.1, 231.2, 231.7, 231.8)) .
Action to prohibit discharge of dredged or fill material into a wetland without a
permit if the discharge of dredge or fill isplannedas part of the ranedid alter native.
ND material taken from either Site 19 or r enoved from the biocell after biological
treatment will be discharged into wetlands.

Virginia Wetlands Regulation
(VR 450-01-0051/4 VAC 20-390-10 et seq.)
Regulatesactivities that impact wetlands. Theremedial actionwill be undertaken in
such away as to limit potential impacts on wetlands via @ odon from Site 19 during
excavationand reuseof treated il at Site 22.

Department of Transportation Rules for Hazardous Materials Transport
(49 CFR Parts107 and 171.1-560)
Regulates the transport of hazardous waste such as IDW including packaging,
shipping, and placarding for any remedial action that r equir esoff-gtetreatment and
disposa. ThiSARAR applies only to hazardous wastes sent off-gtefor disposal such
as IDW generated during confirmation sampling. ThiSARAR does not apply to the
trangportationof contaminated soil from Site 19to Site 22.

Resource Conservation and Recovery Act (RCRA) Subtitle C
(42 U.8.C. 6921-6939¢)
Applicableto any action @ WPNSTA Yorktown utilizingtheSite22 biocell and any
action involving treatment, storage, or disposal of hazar douswaste.



Identification and Listing of Hazardous Waste

(40 CFR Part 261)

Wasteshazardous by characteristic must be identified as part of theremedial
action. Site 19 soil contaminated with 2,4,6-TNT and RDX is not
hazardous by listing.

Releases from Solid Waste Management Units
(40 CFRPart 264, Subpart F)
All units on-site will comply with substantiverequirementsconcer ni ng

potential rel eases.

Useand Management of Containers

(40 CFRPart 264, Subpart|)

Regulates the use and management of containe's being Sored & ail
hazardous wadtefacilities. Remediation may gener atecontainerized waste,
suchas IDW. Alternative 4 reducestheuse of containers because Site 19
soil will betreated at the Site 22 biocell. As such, containerization priorto

treatment 1SNOt necessary.

Surface Impoundmenis

(40 CFRPart 264, Subpart K)

Regulatesdesign, operatingr equir ements,actionseoncerning |eakage, rates,
closure, and post-closure care of the biocell & $te 22. This ARAR applies
to the Ste 22biocell, in particular the goedificsconcerning closure and post

closure care.

Closureand Post-Closure

(40 CFR Part 264, Subpart G)

Concerns the applicability of closure performance standards di sposd ,
certificationof closure, and post-closurecared the Site 22 biocell. Also
concer nscertification of completion of post-dosurecare at Site22.
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VirginiaSolid Waste M anagement Units
(VR 672-20-10/9 VAC 20-80-10¢f seq.)
Regulatesthe disposal of s0lid wastes and could apply to the off-site disposal of
nonhazar douswaste associated with thedismantling of the conveyor belt at Site 19
and grubbingactivitiesconducted prior to soil excavation.

Virginia Hazardous Waste Managenent Regulations
(VR 672-10-1/9 VAC 20-60-10 et seq.)
Regulatesthe treatment, storage, and disposal of hazar douswaste.

| dentificationand Ligingof HazardousWage

(VR 672-10-1, Part ITf)

Appliesto determining waste t ypes by characteristic. Soil at Site 19 is not
considered to be hazardous by listing, but may applyto IDW generated as
part of the conformationat sampling for aluminum, 2,4,6-TNT and RDX at
Site 19.

Releasesfrom Solid WasteManagement Units
( VR 672-10, Part X Section 10.5)

Applies to owners/operators Of facilities thet treat hazardous waste.
Regulates potential releases from all onsite S0lid waste management units.

Closureand Pogt-Closure

(VR 672-10, Part X, Section 10.6)

Applies to theclosure and post-closure care at the Site22 biocellto prevent
escape of hazardous waste to the environment.

Use and Management of Containers

(VR672- 10, part X, Section 10.8)

Appliesto Site 19 wherethe | DW associated with confirmational sampling
may be containerized befose being digposed of offsite.
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Surface Impoundments

(VR 672-10, Part X Section 10.10)

Applies to the Site22 biocell viere Site 19 soil will betreated. The Site 22

biocell should comply with substantive design and containment r equirements
to prevent therelease of wasteto the surrounding environment. Currently,

thebiocell i sdouble-lined topr event releases to theenvironment. Expansion

of the biocell (if necessary) should alsoincludea doubleliier to prevent

releases from occurring.

Virginia Erosion amd Sediment Control Regulations
(VR 625-02-00)
Applicablefor remedia actions i nvol vi ng kand disturbing activities. Activities
including the excavation at Site 19 will have an erosion contrel plan submitted to
Atlantic Division, Naval FadilitiesEngineeringCommand (LANTDIV) for approval.

2113 Cost Effectiveness

Of the four alternatives, Altemative 4 is the most cost effective. |t providesmaximum
longrter m protectionof human health and the environment and short-term protection of human health
and theenvironment witht he |east expenditureof funds.

2.11.4 Use of Permanent Solutions and Alternative Treatment Technologies or Resource
Recovery Technologiesto the Maximum Extent Practicable

The selected remedy isa permanent SO0lution and uses treatment technologiest 0 the maximum extent
practicable. Contaminated Site 19 soil will betreated at the Ste 22 biocell usngacarbon source and
micr obesto destroy 2,4,6-TNT, RDX and degr adat i on productsof nitramine compounds. Clean soil
will then be taken from the Site 22 biocell and used as fill at Site22.

The Proposed Plan presents the selected remedy as the preferred alternative. NO significant changes
to the remedy have been made.
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30 RESPONS VENESSSUMMARY

The final component of this Record of Decisonis theResponsvenessSummary. The purposed this
section ist o providea summary of the public's comments, concerns, and questionsabout Sites9
and 19

During the public comment period, written comments, concemns and questionswereolicited. A
public meeting was held on July 21, 1997 & the Yerk County Recreational Services Buildingto
formally present the Proposed Plan and to answer questionsandreceive comments. The transcript of
this meeting iSspresented in Appendix A of this Record of Decison. All commentsand concerns
concer ni ng the remedy have been conddered by t he DoN and USEPA inthe sdection of theremedial
alternatives for Sites9 and 19.

The responsivenesssummary isdivided into the followingdon s :

Overview
Background on community involvement
Summary of commentsreceved during the public comment period

No action is necessary at thistimeto protect human health and the environment at Site9. At thetime
of thepublic meeting, theDoN endorsed a no action remedy for Site9. The community agreed with

the no action remedy.

At the time Of the public meeting, the DoN also endorsed a preferred alternative for the cleanup of
explosives-contaminated soil under the conveyor bdt at Site 19, WPNSTA, Yorktown. The
alternative required a dismantling of the conveyor belt and proper disposal and excavationd  soil
contaminated with 2,4,6-TNT and RDX at concentrations aboveRLs of 15 mg/kg and 5 mg/kg,
respectively. This soil would be trested at the Site 22 biocell usinga carbon sour ce and microbes to
biologically degrade 2,4,6-TNT and RDX. USEPA Region III and the Commonwealth of Virginia
concurred with the preferred alternative.

The community also agrees with the preferred alternative for Site 19. An important factor in
community approval iSon-site treatment of contaminated soil rather than off-Stedisposal.
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32 Backsround on Community | nvolvement

Nearby communities havea good working relationship with WPNST A Y orktown because the Station

maintainsagood neighbor policy throughthe Public Affairs Office. WPNSTA Yorktown participates
in community eventsand celebrations to foder dosetieswith thecommunity. As part of the ongoing
Community RelationsProgram {CRP), community interviewswere conducted in 1991 to inform the
conmuni t y of theIR Progr amand solicit feedbadk on the listingof WPNSTA Yorktown asan NPL

ste. Thecommunity expressed concer n about three issues water resour ces, cleanup funding, and

information availability/validity. This publicopenness hasbeen maintained by the Public Affairs

Office and the Environmental Directorate at WPNSTA Yorktown throught he CRP and resulted in

theformationOf the RAB. The WPNSTA RAB iscomprised of agency representatives, technical and

businessper sons, and member sof the community & large. TheRAB meetsregularlyand progress
at Stessuch as Sites9 and 19 is discussed from the work plan stage to selection Of the remedial

alternative (if necessary). Preliminary Ste9and 19 resultswerediscussed @ past and at the most

recent RAB meetings. No significant commentswerereceived for ather Steat these meetings.

3.3 Summary Of CommentsReceived During the Public Comment Period

ThePublicComment Period dosed on August 13,1997. No additional commentson the proposed
remedy were received by \WPNSTA Environmental Directorate personnel @ LANTDIV personnel and
no additional commentswerereceived duringt he July 21,1997 Public Meeting,.
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PUBLIC MEETING FOR THE
PROPOSED REMEDIAL ACTI ON FOR
SITES 9 AND 19
NAVAL WEAPONS STATION YORKTOWN

YORKTOWN, VIRG NI A

Present ati on by Richard Hoff

July 21, 1997

Yor k County Recreation Center.Meeting Room
301 Goodwin Neck Road
Yorktown, Virginia

FOX REPORTING
21 Michael's Woods Drive, Hamptomn, Virginia 23666
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AS PHLLIPS Ladies and gentlemen,
we're going to call to order t he Public Meeting to
revi ew the Proposed Remedial Action for Sites 9 and
19 at Naval Weagpons Station, Yorktown, as part of
their ongoi ng cl eanup procedures, and this i s under
the | eadership of M. Jeff Harlow, andthe contractor
IS Baker, and our speaker is M. Rich Hoff.

MR HOFF: Thank you. I*m not going
to tell you anything that you don't know. First of
all, | appreciate the opportunity to come .down,and
talk to you, I'm glad the Navy and- Jeff and Rick
asked nme to come down, and glad t o be here,

Tonight's neeting is t o inform the
publ i ¢ about potential risks, and t he proposed .
remedi es for Sites 9 and 19. W're tryingto .elicit
comments from the public about.the.proposed renedy,
and address any concerms t hat the public might. have.

This i s about the halfway point in
the public cooment period. To that extent, we':r.-':a-
going to provide a fact sheet forthe renmedy at Sites
9 and 19. Wre also going o provide a.fact sheet
for the renedial action at Sitel2 to let.you-all:-
know t hat . remediation of Area A:is.jimminent.- -‘That
should be happening within the next coupl e of nont hs,

I*11 give you a little brie€f :- -:

FOX REPORTING
21 Mchael's Hoods Drive, Bampton, Virgini a-23666
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11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

After the Treatability St udy
Characterization, we had t he Round Two Remedial
| nvestigation; and the Round Two Remedial
| nvestigati on focused on those areas that were
identified in the Round One in a Treatability
Characteri zati on Sanpl e as needing addi ti onal
i nvestigati on.

After the Round Two R, there was
still some concerns about the data, being t hat we
knew we had conposite samples with rel atively high
hits, but we weren't seeing the sane high hits in
discrete samples that we t ook for t he Round Two RX
This is simply the nature of expl osi ves contaminated
media. It*s sort of hit and miss-

Subsequent t o t he Round Two Renedi al
| nvestigation, we then went back out with test-kits
that delineate site areas of concern, At that time
we got underneath t he conveyor belt. W wentto
t hose areas that wexre hot spots im both Round On-e and
wher e sone conposites showed sone potential probl ens
during the Treatability Characteri zati on Sampling.

I'm going to start with t he Round
Two Remedial |Investigation. I'm not going to take
you back to the Round One. Some of the Round One

dat a was used for baseline ri sk assessment. The
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. prevent this fish sanpling. W usually straddle. the

Round Two Renedi al Investigationwas really the
backbone of the data that was used in the
assessnents, They were conducted i n September and
Qctober of 1995. It's the most recent datathat we
have,

We col | ected surface soil,

subsurface soil data, groundwater data at both Sites
9 and 19. At Site 9 we also col |l ected surface water
and sediment fromthe ditch. The sanples were

anal yzed for the full sweep of contam nants. ,,.The
target compound | i st organics, TAL, or Target Analyte
List, inorganics, the nitromines/nitroaromatics,. or
expl osi ves, and cyanide. W also obtained benthic
macroinvertebrate sanples fromthe sediment of the
Site 9 drai nage area.

Because of the nature of that area,
the data was somewhat equivocal. The ditchdri esvup
from timeto time; and as such, it really doesn't
provide a great habitat for coll ecti ng benthic.

organisns. It would really depend on the time ~£. t h¢

year, and we conproni sed with EPA.about how t O

| ater summer when it's a so-so time for both fish and

benthic t o be present-

Again, Lee Pond was not

14
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2 1

i nvestigated, And most importantly, with the Round
Two investigation, we did a quantitative basel i ne
risk assessment that eval uated both human health and
ecological evaluations.

The Basel i ne R sk Assessment
utilized data from Round One and Round Two RIs. We
eval uat ed human receptors, both current and future
potential human receptors, including residents.
These were consi dered, both froman additive
standpoint, and individually, in that we eval uated
children and adults living on site; and again, we
also considered the nost likely use of the property,
t he commercial or industrial property use scenari o0s,

Potential residents, or future
potential residential exposure consi dered both a
pot abl e use of groundwater, and a nonpotable or
beneficial use of the underlying aquifer. The reason
bei ng that t hrough the i nvestigative work that we've
done at the Station, and al so some of the work t hat
USGS has done out there, the aquifersthat are

directly undexneath most of our sites, and those

woul d be from primarily Cornwallis Cave and Yorktown

Bastover, are not of sufficient quality that they can

be used for potable purposes without sone sort of

pretreatment. And when I say the Upper Yorktown, I'm
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talking about Yorktown and counties directly bel ow
t hat clay between Cormwallis Cave and t he Yor kt own
Aqui fer, probably about 30, 35 feet i n depth.

As we go down through t he Yor kt own
Eastovexr, Wwe encounter a tightening of the matexials,
and al so yield becomes a problem in that aquifer. I
think i f you, at |east from the Station's standpoint,
have to go somewhat deeper to ever really want to use
wat er potability fromthat system

| n general, we consi dered Exposure
at Sites 2 and 19, there was no unaccept abl e human
health risks associated with Site 9 soil, surface
water, or sediment.

Again, fromthe groundwater ,
standpoint, beneficial use scenarios did not really.
pose unacceptable hunan health risks because when we
assune a beneficial use, we're | ooki ng at sonet hi ng.
like lawn watering, washing of cars. W don't have
that ingestion of two liters per day.fox ,25.yea1:;3,'
350 days per year. So if we do evaluate the potable
use Of groundwater, we do have unacceptable human
heal t h xi sks associated with it. There are sone
relatively lowlevels of expl osives and volatile
conpounds in the shallow. These attenuate somewhat

as we go down.
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Again, groundwater around this area
will be reevaluated as we i nvestigate t he pond,
because one of our concerns is this groundwater could
discharge from Lee Pond, and we haven't adequately
eval uat ed the ecological impact associated with that.

Site 19 soil produced unaccept abl e
human health risks to both workers and future
residents. Those are the soils under the conveyor
belt, and also one snall er area of concern on the
other side of Building 97. And we‘re assum ng just
from past operations, the offloading and so forth,
that TNT dust was ableto get into that area and it
appears to be limited to the top six inches or so of
soil.

The Beconomical R sk Assessnent was
actual | y conducted twice. The first time We used a
met hod t hat we had est abli shed sometime ago in the
Master Wak P an, and nost recently through- formal
partnering. W have been in consultation with tﬁe
EPA Biological Technical Assistance Group. We've
worked out new procedures for evaluating the
ecol ogical risks. WwWha we've done is we've gone back
to the basics, gone backsto the praft Ecol ogi cal
Ri sk Assessnent Guidance, It's a 1994 docunent where

you use a very conservative screeni ng approach w th
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relatively | ow nunbers to eval uat e your chemicals of
concern, and then you take a | ook at all the
potential receptors, not only terrestrial, but
aquatic receptors if necessary. You break ant those
receptorsin terms of trophic devel opnent, and t hen
you conduct very conservative nodeling. And so

you'll find this Risk Assessnent in Appendix B of the
Fi nal FS

The kind of breakdown, thetypes of
receptors we were looking at, we looked at
terrestrial receptors, which included t he soil
i nvertebrates; plants; robins; red-tailed hanks, and
short-tailed shrews; and neadow vol es.

The aquatic receptors really applied
to Site 9, and it was alittle bit of a stretch
because of the nature of the ditch. W looked at
fish, including t he catfish. W eval uated fox
sediment benthic macroinvertebrates. Fromthe .

st andpoi nt of conparative criteria, we didn‘tv .
eval uate the benthic data that we had. That data i s
i n the Pinal Remedial |nvestigation Report, but we:
did not evaluate that in the Final FS report,

W use that fromthe standpoi nt of

eval uati ng what we had out there, what we expected to

see, but the screening for the aquatic receptors was
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done using a comparative criteria approach, We
evaluated bullfrogs, and then finally the great-blue
herons, Again, these receptoxrs were selected t o
represent various trophic |evels, or the food chain,
if you wll.

The result of the Ecological R sk
Assessnent indicated the presence of lead and
vanadiumin Site 9 soils produced unacceptable risk
t o robins and shrews. Aluminum, iron, lead and TNT
in Site 19 soils produced risksto the robin and
shrew, Al um numalso produced risk to t he vole.
There was al so one detection of ironin theSite 9
dr ai nage-way t hat gave BTAG some concexrm, but that
sanpl e was in one location at the bottom of t he
drai nage-way. It was also at a depth; it was at the
4 to 8-inch depth level. As we talked about it, the
concer ns became less and less =~ | ess and | ess
apparent, because we feel that at the 4 to 8-inch
depth interval, you're really precluding t he typé of
exposure that the model was run for, and that was the
nodel of the great- bl ue heron.

To summari ze the Site 9 and 19
Baseline Risk Assessnent, at Site 9 there were no
unacceptable human health risks, There was a limited

- econom cal risk; and the reason we say limited is
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t hat the presence of the inorgamics were detected
sporadically. There wasn't a real source area we
coul d get our hand around and identify. And there's
alsothe limted nature of the type of exposure, The
iron in the sediment was deep, so the receptor that
was posing a risk; i.e, the heron, we don't feel
could really be exposed to iron at that particular
depth.

At Site 19, there were unacceptable
risks to both humanr heal th and t he envi ronnment posed
by the soils underneath the conveyor belt- Al um num
and | ead contributed t 0 the unacceptable ecological
risk. Aluminum was used again at Building 527, and
so along the sides of Building 527 you had some
al um numhits that were greater than 95 percent ucL,
upper confidence level, of station-wide background.

. And because of this, we identified that as a
potential axea d concern in the FS.

The lead wasn't broken out becahse
| ead really existed in the presence of the 2, 4, 6
TNT, and there wae two or three locations along t he
belt where t he ™T was pretty high, and you also had
thelead. We felt that was not really a significant

source of lead at the site, other than t he paint t hat

m ght have cone off the conveyor belt,
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Using the results of the Baseline
}isk Assessment, we went into the selection of the
preferred alternative, and that's what we're here
tonight to present and to solicit comments from
you-al | .

When you do this, you go through the
results of the Baseline Risk Assessnent, you
summari ze those results, and t hen you devel op some
general response actions, and the response actions
are usually broad- based evaluations of nedi um
specific responses that woul d satisfy renedi al acti on
obj ect i ves.

In this case, based on t he Baseline
Ri sk Assessnent and fornal partnering, we believe
that the Remedial Action (bjective of Sites 9 and ‘19
I S mitigating human health and ecol ogi cal risks
associ ated with Site 19 soil. We call that Operable
Unit 6. W believe that no action i s necessary to

mtigaterisks at Ste 9. One, because of the fact

" there was no human health risk, either current or

future potential risk. %Two, the ecological ri sks
were fromthe sporadic detection of inorganic
constituents- There was no real source area. And
after talking with the engineers, we felt that

remediation of the Site 9 soil supposed that
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scological ri Sk might be nmnaoe detrimental to the
>verall environnent-

Bui | di ng off the general response
actions, we began t o apply five general actions at
the Site 19 soil. (One was no action. V' re required
to evaluate that. One wasinstitutional control s,
Rnother response acti on i S contaimment. A fourth was
In situ treatment, and that fell. by the by for a
numbe of reasons. And the fifth was
removal /treatment /disposal. And you see that 1I've
sort of grouped these, because what we did, we
evaluated a lot of these process options using a
matrix approach, and that is available in the Final
Requests Report-

It shouldn't be any surprise, then,
that the renedi al action alternative developed for
Site 19 were very similax t o t he objectives that we
proposed. Again, no action, because we're required
t o evaluate no action i n a basel i ne scenario. Tile_
second renedi al action alternative, or RAA 2, waS noO
action with institutional controls. Thethird is
capping. The fourth is excavation, biological
treatnment, and then reuse or recycle of those soils.

The fifth was excavation, soil washing, incineration

of residuals that would be associated with soi l
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washi ng, and then reuse and recycl e of the washed
soil, and the fifth was the gross excavati on,
off-siteincineration; i.e., the hog and haul,

As part of the FS, we then evaluated
each one of the Renedi al Action Al ternatives using
threshol d criteria, balancing criteria, and nodifying
criteria. The threshold criteria really eval uat es
the protectiveness. You look for ARARs, applicable
rel evant appropriate requirenent, on t he books out
t here ,that woul d force you to t ake an action and
address it. If not, then we al ways look at
protection of human health, and then finally, last
but not least, the environnment. s it protective of
t he environment.

Bal ancing criteriais sort o the
engineering-type of criteria, short and long-term
effectiveness, two, reduce the toxicity throught he
use of the remedy. Can we inplenment? What's the
tine to implement? And how much does it cost? )

And nodi fying criteria, that's what
we're here tonight for, isto get the community
acceptance i h our selection of the remedy, and al so
seek st at e acceptance.

When we evaluate t he t hreshol d

_Criteria, it becomes very apparent that RAAs 3, 4, 5
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| not the ecological receptors.

and 6 conply with protectiveness, or we can attain
renedi ati an |l evel s, because there are no real ARARs
to the soil, we devel oped renedi ati on | evel s backing

out the baseline risk, and we used both the

ecological goals, the literature values for .toxicity
t hat were avail able, and also back calculation from

t he human health risk assessnent to come up with our

Remediation L evels.

It should be no surprise that RaAs 1
and 2 do not really comply with threshold criteria.
You re not taking an action, you re precluding
contact with an institutional control by putting a
fence up or telling people don't go there, but it
doesn't really do anything to mtigate t he overall

xisk that:s associated with t he site, specifically

The bal ancing criteria, RAA 1, 2 do
not result in reduction of toxicity, nobility or
volume of the chemcals left on site. Pence doe:::n't
keep precipitation frominfiltrating and novi ng
t hi ngs around, - And t hey would not be effective in
the short-termand the long-tern.

RAA 3, the capping alternative, does
not xesult in reduction of toxicity or volune, but it

does preclude exposure. The long-term ef fectiveness
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can be problematic, particularly for Jeff on the
station inthat it's only as good as the operation
and mai ntenance of the cover, If the cover iS

al | oned t o become conprom sed, if it's not

mai ntai ned, then it isn't a very protective
alternative.

RAAs 4, 5, and 6 obviously wll
result i n reduction of toxicity because we're going
t o pick that soil up and nove, we're going to take it
out of there, With 5 and 6, the implementability i S
sonewhat of a question because any i nci neration
technology depends on t he availability of a permanent
facility to accept your waste. Then there's always
the problem of transporting the waste to that
location.

We believe that RAA4 IS the nost
implementable and cost effective because we have
biocell on site- W' ve proven through the bench
scal e txeatability studi es that were conducted by-/

.West, and the pilot scale treatability study that we
conpleted last year, that this is an effective
alternative, and cost effective as wel | -

With RaA 1 or 2, we don't believe we

| could get the buy-in fromthe public. Cerxtainly once

t he public has read the R sk Assessnent, I don't
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think many woul d want us to | eave t he soils under t he
conveyor belt at Site 19.

And Remedial Action Alternative 2,
putting up a fence i s not goingto prevent the
ecol ogi cal risk associated with the expl osi ves
| contamnated soil, and it's also not going to
| preclude the ability of these contam nants to nove-

They can move by overland runoff and certainly

infiltrate the background water.

Again, we'll be evaluating Lee Pond
later oninthis year. | think it would be --
woul dn't be wvery prudent t o leave a potential source
at Site 19 and then do an investigation at Lee Pond
if, in fact, this could be a potential source of
I groundwater, and ultimately an Ecol ogi cal Assessnent
needs t o be done.

We weren't too suxe about the
Commonweal t h of Virginia and community acceptance of
RAA 3. | don't think that the state woul d want ;1
bunch of landfills at Weapon Station, nor do I think
| Jeff wants to be in the business of managi ng caps and
covers for the rest of his life; and, again, toxicity
" is not reduced, and t he long-term effectiveness is

dependent on the O & M.

Another problem for us with RAA 5
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and 6 is getting any type of public buy-ins for
i nci neration technology. Thereis just a stigm
behi nd incineration that -- it's not insurmountable,
but I think when you have biological treatment, |ike
we do on-site, we can evaluate these alternatives,
and we can see whet her or not they are cost effective
for uS. In this case, they're not. I would say that
both Raa 5 and 6 were anywhere fromtwo and- a- hal f
tines to five times as costly as the alternati ve,
which i s RAA 4.

And agai n, the time to i npl ement RAA
4 —— well, as soon as we can get t he funding done and
get the work plans done, we can begin to take an
action; whereas, with 5 and 6, we woul d have to,
~again, be on-linewith an off-site incinerator
facility that i s permitted t o accept t he waste.

Again, the preferred alternative i s
RAA 4. We're hoping we can get the buy-in fromthe
Commonwealth and from the public at large. It i-S
protective of hunman health, W believe it meets all
ARARs. And it's permanent in terims of renoving
contam nants. We renove the toxicity by renoval of
contamnants. It's a destruction technology. You‘'re
not going to | eave any residues. Eventhe byproducts

of the bi odegradation are thensel ves degraded w th
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time. And it's implementable, and we believe it's
cost effective.

And again, to touch base, and let
you know t he fact sheet for the Proposed Remedial
Action i s available, as well as the Site 12 Remedial
Action. The public comment for thisrenedy at Site 9
and 19 closes August 13, 1997.

| thank you fox your time, and I'll

t ake any questions that you m ght have.
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COMMONWEALTH CF VIRG NI A

COUNTY OF YORK, TO-WIT:

I, ANNA-M. FOX, a Notary Public in and for
t he Cormonweal th of Virginia at Large, do hereby
certify that the foregoing deposition was duly taken
and sworn to before me at the time and place inthe
caption mentioned, and t hat the deposition i s a true
record of the testinony given by the witness.

I further certify that T amneither
attorney or counsel for, nor related to or enpl oyed
by, any of the partiesto the action in which this
deposition is taken, nor am| a relative or enpl oyee
of any attorney or counsel enployed by the parties
hereto, nor amx financially interested in this
action.

IN WITNESS WHEREOF | have hereunto set ny

hand and affixed ny notarial seal this 25th day of

August, 1997. \

Anna M. Fox, Notary Public

My term of office expires: January 31, 2000,
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