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1.0 DECLARATION OF THE aECORD OF DECISION 

1.1 Site Name and 

Naval Weapons Sfation (WPNSTA) Yorktown, Yorktown, Virginia 

Sites 9 and 19; Operable Units (OUs) VI and VZI 

1.2 Statement of Basis and Purwse 

This Reoord of Decision (ROD) documents the selected remediil action to redm the risks posed by 

soil, s u b  water and sediment at Site 9 and soil at Site 19 located at WPNSTA Yorktown, 

Yorktown, Virginia. Soil contaminated by 2,4,6-trhhfoIuene (2,4,6-RSP) and RDX (explosives) 

at Site 19 is designated as OU VI and soil, surface water, and sediment at Site 9 are designated as OU 

W. The remedial action is chosen in accmhce with the Comprehensive E n v b e n t a l  Response, 

Compensation, and Liability Act of 1980 (CERCLA) as amended by the Superfund Amendments and 

Reauthorization Act (SARA) of 1986, and, to the extent practicable., with the National Oil and 

Hamdous Substances Poilution Contingency Plan (NCP). The information supporting the decisions 

on the selected remedy is contained in lhe administrative d. Section 222 lists major documents 

contained in the administrative record. 

The Commonwealth of Virginia concurs with the selected remedy. 

13 bessrnent of the Si- 

Actual or &re&med relases of hazardous substances h OU VI, if not addmsd by implementing 

&e remedial action selected in this ROD, may present an imminent and substantial mbngement to 

human health and the environment. No action is proposed for OU VII h a u s e  risks posed to human 

health and the environment fall within a q b l e  or manageable ranges, and remediation wiII cause 

greatw harm to the environment than leaving contaminants in place. 



Pwcription of the Selected Remedv 

The cleanup of OU Vi and the selection of the no-action alternative for OU VII are part of a 

comprehensive environmental med'iation cumtly being performed at WPNSTA Yorktown under 

the Department of Defense (DoD) Installation Restoration (1l1) Program. 

The removal and tmatment of soil at Site 19 addresses the principal threat to human health and the 

environment at OU VI by eliminating source makriab (2,4,6-TNT and RDX) and eliminating the 

potential rei- of d~ese contaminants to the environmerrt. Major components of the s e l e d  remedy 

for OUs VI and VlI include: 

Dismanthg and disposal of the Site 19 conveyor bek 

Excavation of soil beneath the belt to a depth of approximately 4 feet. 

Excavation of aluminum contaminated soil ( a b e  Station-wide background) to 

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

conveyor belt excavation area. 

Bd&lling (witb clean soil) and re@ing the 60fweyor belt area and the area around 

Buildiq 527. 

Biological treatment of excavated explosives-contaminated soil at the WPNSTA 

Yorktown &well and placement of treated soil at Site 22 (Former Burn Pad) now 

occupied by the WPNSTA Yorktown biocell. 

No action at OU VII. 



wtutorv Determination 

The selected remedy is protective of human health and the environment, complies with federal and 

state requirements that are legally applicable or relevant and appropriate requirements (ARARs) to 

the remedial d o n ,  and is cost-effective. The remedy uses permanent solutions and alternative 

treatment ~ o I ~  to the maximum extent practicable. The selected remedy meets the statutory 

preference for treatment. Because the medies discussed will result in hazardous substances 

remaining above conservative risk-based levels, a review will h. conducted wiihin five years 

&r aommencement of remedial actions to ensure adequate long-term protection of human health and 

the environment is maintained. 

dap& SA  enh ham, Commamiing o m -  
, Yorktown, Virg'mia 

. 

Abdmn Ferdas, A&g Division Director 
-US wasie ~smagement 
United Staoes Environmental Pmtektion Agency, Region III 

3) 23 /FP 
Date 



2.0 DECISION SUMMARY 

2.1 Site Name. Location, And Descri~tiop 

WPNSTA Y d w m  is a 10,624 acre indhtion located on the Virgink Peninsub in York and James 

City Counties and h e  City ofNewport News Pigure 2 1 ) .  The Station is bmded on the northwest 

by the Naval Supply Center Cheatham Annex, the Virginia Emergency Fuel Farm, and the future 

community development of Whittaker's Mill; on tbe northeast by the Yo* River and the Colonial 

National Historic Parkway, on the southwet by Route 143 and Interstate 64, and on the southeast by 

Route 238 and the community of lackey. 

2.1.1 Site 9 - Piant 1 Expi&&nhdmated Wastewater Whchqe Area 

Site 9 (Figure 2-2) consists primarily of a discharge area that had been wzed as a drainage way by 

Piant 1. ExpIosives-contaminated waste- and organic solvents rnay have k e n  discharged from 

Plant 1 into the drainage way. The Site 9 study area is bordered by Bollman Road to the west, an 

abandoned railroad track to the north, Plant 1 to the east, and Site 19 b tbe south. 

'Xhe Site 9 d d g e  ditch runs east to west, away hm Plant 1, crossing under Bobmu h a d  through 

a culvert and ultimately emptying into Lee Pond b e  Pond drains into the castan bmch of Felgaks 

Creek, which in turn flows northward to the York River, approximately 1.5 miles from Site 9. 

2.13 Site 19 - Conveyor Belt Soil at Plart 1 

Site 19 (Figure 2-2) consists of mil surrounding a conveycx belt, which was f-ly used to transport 

packaged TNT powder from Plant 1 to Building 98. The conveyor belt, which runs northeast to 

southwest, is located within an d e n  trench. Several buildings and sheds are located within the 

Site 19 study area. 
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Site Histow and Eaf~roernent Activities 

2 . 1  Site History 

Originally named the U.S. Mine Depot, WPNSTA Yorldown was established in 19 18 to support the 

laying of mines in the North S a  during World War I. For 20 years after World War I, the depot 

received, reclaimed, stored, a d  issued mines, &pth charges, and related materials. During World 

War 11, the facility was expanded to include three additional TPdT l&mg plants and new torpedo 

overhaul facilities. A d and development labomtory for experimentation with high explosives 

was establiihed in 1944. In 1947, a quality e v a l u a h  bra to ry  was developed to monitor specid 

tasks assigned to the faciii, which included the design and development of depth charges and 

advanced underwater weapons. On August 7, 1959, the depot was designated the U.S. NavaI 

Weapons Station. me primary mission of WPMSTA Yorktown is to provide ordnance, technical 

support, and re.lated services to sustain the war-tighting capabiiity of the armed forces in support of 

national military.stmtegy. 

Site 9 reportedly received Plant 1 wastewater di- h n  the late 1930s to 1975. Wastewater was 

g e n d  as a part of hi& explosives loading operations which tack place at Plant 1 during this time 

per id .  In 1974, a carbon adsorption tower was installed to treat the contaminated wastewater 

emanating from Plant 1 prior to discharge to the drainage way. A National Pollutant Discharge 

Elimination System (NPDES) permit was granted by tbe United States Environmental Protection 

Agency (USEPA) Region m to allow this diiharge- In 1986, beahent&ower discharge was diverted 

to the sanitary sewer a d  ultimately to the Hampton Roads Sanitation D M c t  (HWD). 

The Site 19 conveyor Wt is e n c W  on top and along its sides. TNT dust was released to the soil 

below and around the conveyor belt during loading activities as high explosives were moved along 

the conveyor belt to the k& at plant 1. In addition, past operatkmaI plactices involved the -tine 

spraying of the conveyor walls and floors with water to control the pokntial buildup of TNT dust. 

This water likely dripped onto the ground s u b  below the conveyor. TNT-contaminated soil was 

previously reported in the vicinity of the conveyor belt and an undocumented qmtity of soil beneath 

and around the belt was voluntarily excavated and removed in 1973- 1974 by Station personnel. 



On October 15, 1992, WPNSTA Yorktown was included on the National Priorities List (NPL) 

because of the fxility's proximity to wetlands and the potential impact on the surrounding 

environment. A Federal Facility Agreement F A )  ktween USEPA Region IIl, ihe Gmmonwdth 

of Virginia, and the Department of the Navy (DON) was f i n a l i d  in August of 1994 for WPNSTA 

Yorktown. The FFA cov;ers the investigation, development, sekchn, and implementation of rqmnse 

actions, satisfying WPNSTA Yorktow's Resource Conservation and Recovery Act (RCRA) 

corrective action obligations as we11 as appropriate provisions of CERCLA for all sites, RCRA Solid 

Waste Management Units (SWMUs) and RCRA Areas of Concern (AOCs). 

In September 1994, a remod action was conducted at Site 9 to dress miscelIaneous debris at the 

lower end of the dminage way before.& crosses Bollman Road. -is a d  soil were excavated, clean 

fill was added, and the area was graded and vegetated. 

No other documented enforcement activities have been conducted at either Sim 9 or 19 under the 

FFA. 

The following documents provide details of the site investigations aad assessments of cleanup acrions 

h r  OUs VI and VII. 

C.C. Johnson &Associates, Inc. and CH2M HiH. lnitial Asasnent Study ofNaval 

Weabons Station. Ydtown. July 1984. 

Dames & Moore. Confirmation Study &p IA W c a t i o d  Round One. Naval 

h ~ t a t r o n .  June 1986. 

Dames & Moore Confirmation Study Step IA ~erif~cstion) Round Two. Naval 

1yYeaeamns Station, Yorktown. Virginia. June 1988. 

Dames & Moore. D * 
Station. Yoktown. Virginia. February 1989. 



Baker Environmental, Inc. and Roy F. Weston, Inc. Final Round One Remedial 

Investigation Report for Sites 1-9. 1 1. 12, 16- 19 and 21. Nayat Weamm Station, 

Yorktown. Virginia. July 1993. 

Baker Environmental, Inc. Final Round Two Remedid Inv-rn . . on Report for 

Sites 9 and 19. Naval Weapons Station Yorktown. Yorktown Viminia. 

January 1997. 

Baker Environmental, Tnc. Final Feasibility Studv R w  for Sites 9 and 19. Naval 

W-ns Station-. Yorktown. Viminh June 1997. 

Baker hvironmena Inc. Final Fixplosives rxtntarnhmed Soil Pilot S W v  R e ~ m  

Naval Weagons Station Yorktown Yorktown. Viminia. July 1997. 

The purpose of the Initial Assessment Study (IAS) (C.C. Johnson & Associates, Inc. and CKM Hill, 

July 1984) was to identify and assess sites posing a potential threat ta human health and/or the 

environment due to contamination fnwn past operations. A totaI of 19 pkda l ly  contaminated sites 

were identified based on information h n  historical ~ K I s ,  aerial photogqb, field inspections, and 

personnel interviews. Each site was eAua8ad for the type of ccmtamina&n, migration pathways, and 

pollutant receptors. The IAS concluded that 15 of the 19 sites, including Sites 9 and 19, were of 

sufficient threat to human health or emvircmment to warrant Conhation Studies. 

A Confirmation Study was then conducted for the 15 sites identified in the IAS. Two mmds of data 

were obtained during the Confirmation Study. The first round of data was collected in the winter 

of 1986. This effort was documented in the "Confirmation Study Step IA (Verification), Round One," 

(Dames & Moore, June 1986); The second round of sampling was conducted during November and 

December 1987. The results of the anal- and comparisons with appropriate regulatory standards 

were p m t e d  in the Yanfirmation Study Step IA (Verification), R o d  Two," (Dames & Moore, 

June 1988). 



The 1 5 sites, including Sites 9 and 1 9, were recommended for further study and were evaluated as part 

of the Round One Remedial Investigation (RI) (July 1993). Soil, surface water, sediment and 

groundwater were collected and analyzed for Target Compound Lkt (KL) organics, Target Anaiyte 

List (TAL) inorganics and nitramindnitroaromatic compounds (explosives). Data generated during 

the Round One RI was compared to standards andlor available criteria and the sites were further 

recommended for ddiitional investigation, if necessary. Sites 9 and 19 indicated the presence of 

contamination in soil and groundwater and were, therefore, targekd for more comprehensive 

investigation and a baseline risk assessment to better evaluate the significance of site related 

contamination. 

The Round Two RI and report for S h  9 and 19 were completed in January of 1997. Additional soil 

data indicated thtcontamiaation was m t  at both sites. A subsequent soil investigation conducted 

as part of a soil piw scale treatability study indiated higher detected soil concenimtions in composite 

samples taken at Site 19 than in discrete samples taken during both remedial investigations. As such, 

soil samples were obtained from directly under the conveyor belt at Site 19 and from hot spots at both 

Sites 9 a d  19. These sample data were u d  as part of the Feasibilii Study (FS) Report ( J m  1997) 

to determine the extent of soil contamination. FS soil data confirmed that the highest levels of 

amtamination wemurder the conveyor klt at Site 19. Site 9 exhibited little soil contamination from 

explosives. 

23 ~ehts of Community P a r t i c i w  

The Proposed F b d i i l  Action Plan (PRAP) for S i b  9 and 19 was released to the public in 

June 1997 at the four information repositories listed below: 

Y d  County Public Library 
8H)O George Washington Highway 
Y h w n ,  VA 23692 
(757) 890-33 77 

Newport News City Public Library 
366 Deshazor Drive 
Newport News, VA 23 506 
(757) 247-8506 



Gloucester Public Library 
P.O. Box 367, Main Street 
GIoucester, VA 23 60 1 
(804) 887-4720 

Naval W-s Station Yorktown 
Environmental Directorate 
Building 3 1 -B, P.O. D r a w  160 
Yorkto~n, VA 23691-0160 
(757) 887-4775 (ext. 29) (Contact: Mr. Jeff Harlow) 

The notice of availability of this document was published June 29,1997 in the Dairy Press. A pubIic 

comment period was held from June 30,1997 to August 1 3,1997. A fact sheet that m m m d  the 

Proposed Plan was distributed to attendees of lhe Bublic Meeting held at the Yoak County 

RecIxat id  M i c a  Meeting Room, 30 1 GodwinNeck Road, Yorktown, V&inira, on ~ u l y  2 1,1997. 

This meeting was held to i n f m  htemted m e r n h  of the oommunity about the preferred remedial 

akrnative under consideration. Hesponses to comments received during the public comment period 

and a iransript of the Pubiic Meeting are incIu&d in the Responsiveness Summary in Section 3.0 of 

this document. 

2.4 Smw and Role of the Remedv 

Sites 9 and 19 are part of comprehensive environmentd investigat;cms being conducted under the IR 

Program at WPNSTA Ydtown. OU VI consists of explosivas c u n t a m ~  soil at Site 19. OU VII 

consists of soil, surface wata and sediment at Site  9. A h u g h  conservative modeling predicts some 

potential for ecological risk at Site 9, remediation of the site would generate more harm to the 

surrounding ecology by destroying habitat and potentidly creating erosion problems in the Site 9 

drainage ditch. As such, No Action is recommended for OU VII h m  an ecological perspective. 

Human health risks at Site 9 fall withim the aocep€able risk range for current receptors and future 

potential receptors, supporting the No Action decision for this OU. 

To protect human health and the environment, soil beneatfi tfie Site 19 conveyor belt will be excavated 

to a depth of approximately 4 feet. 'Ihe soil will be hated biologically at the Site 22 biocell. A small 

area of alum inum-contamid soil that could patentially affect termtrial ecological mptors  mund 

Building 527 will be excavated to a depth of approximately 6 inches if soil-bome aluminum 

concentrations exceed the 95th percentile upper confidence limit (UCL) of adwopogenic background 



(i-e., greater than 14,830 milligrams per kilogram [mgtkg]). All excavated areas will be backfll led 

with clean soil and regraded. 

2 5  ~ummam of  Site Characteristi- 

Results of previous investigati~as indicate that soil beneath the conveyor belt at Site 19 requires 

medial action (Figure 2-3). The Round Two RI indicata that contamination under the beit could 

migrate via runoff or leach throagh the soil and potentially impact groundwater- Contaminants of 

concern at Site 19 include 2,4,6-RJT, RDX, and aluminurn. Aluminum is limited to the area around 

Building 527 where aluminum oxide powder was added as part of high explosires formulation. TiK 

tataI volume of soil to be mediated at Site 19 is 1,685 cubic yards as =timated using existing 

analytical data. Based on limited sampling, depth of 2,4,6-TNT and RDX contamination is 

approximately 4 feet below ground surface (bgs). Soil data also suggests that aluminum 

contamination is confmed b the top 6 inches of soil amund Building 527. 

Previous investigations also indbte that inorganics including lead, chromium, copper, arsenic and 

iron are pmsa t  in soit and dirnent samples in or neat: the Site 9 drainage ditch. The drainage ditch 
received discharge from Plant 1 and this discharge is ultimately m i v d  by Lae Pond. Concenmtions 

of inorganics and the presence oforganics including polynuclear ammatic hydrncarbons (PAHs) and 
explosiva indicate residual impacts from past Plant 1 activities. The presence of explosive 
 omp pounds in Site 9 drainage d k h  surface water appears to be associated with nmoffhm the Site 19 
conveyor belt and as such will be d d m w d  by the S k  19 remedid action. Because inorganic 
constituents are similar to Stati-wide Wground mncentrations and remediation of Site 9 soil and 
sediment would be detrimental to the local ecology (i-e., loss of Mitilt, erosion), no action is 
n-ary at this time. 

Support for the proposed medial action at site I9 and No Action at Site 9 is presented in the 

Summary of Site Risks section of this ROD. 

2.6 Summaw of Site Risk 

A basline risk assessment (RA) was conducted as part of the Sites 9 and 19 Round Two Remedial 
Investigation Report (Baker, 1997). Both human health and ecological risk assessments were 

conducted. This section p e n t s  the results of the baseline T U  and hose contaminants associated 

with unacceptable human health risks md potential adverse ecological eficts. 
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2.6.1 Human Health Risk Ass-ment 

Because of the nature of activities conducted at and around Sites 9 and 19, potential current human 

exposure is Iimited. Both sites lie within the Explosive Safety Quantity Distance (ESQD) arc 

(asmiated with the storage of munitions) and inside of the restricted a m  of the Station. Current 

potential human receptors evaluated in the baseline RA include: 

Adult Civilian Workers (Site 9)  

Adult On-Si  Commercial Workers (Site 19) 

Adult civilian workers work i n h q d y  at Site 9 because of ongoing d m n c e  loading opedons 

at Building 10. Exposure frequency was assumed -to be appmximately 14 days per year, based on 

w n d o n s w i t h  Station psonneI. Because operations at Sib - -i have ceased, the default expsure 
% 

frequency of 250 days per y a r  was used. 

Fuhue midentid property use was also evaluated at Sites 9 and 19. Both c h i h  (ages 1 to 6 years) 

and adults were evaluated. Risk valw were summed to account for a potential 30 year exposure. 

hundwakr was also evaluated as part of the future residential scenario. However, groundwater 

quality in the shallow aquifers (Cornwallis Cave and Upper Yorktown) precludes potable use. 

Although pump tests were not performed for the Cornwallis Cave w Upper Yobwn-Eastaver 

aquifers in the vicinii of S h  9 and 19, these aquifers produce low yields (0 to 10 gallons per minute 

throughout WPNSTA Yorktown) and contain naturally-oocurring concentrations of inorganics 

including iroq and zinc in excess of Secondary Maximum C o n t s r m i  Levels (SMCLs). 

Based on field observations obtained during well purging and developmmt, neither ihe Cornwallis 

Cave nor Ihe Yokhwn-Eastuver aquifer wouId sustain a residential household requiring 150 gallons 

of water per day in fie vicinity of Sitfs 9 and 19. Groundwe was thedare evaluated as a Class III 

aquifer and was evaluated in the baseline RA for non-potable use, considering a beneficial use 

scenario such as lawn watering and car washing by future midents. Potential human health risks 

associated with groundwater under a benef~cial use soenario MI within the generally acceptable target 

risk range, but the potntiai effects on the ecology have not k e n  determined. Groundwater is likely 

discharging to Lee Pond and will be evaluated when the investigation of Lee Pond is complete. As 

such, groundwater at Sites 9 and 19 is not addressed by this ROD. 



The following subsections present a summary of unrcceptable risks (i.e., incremental lifetime cancer 

risk [ILCRJ values > 1 x104 and hazard index raIues r I -0) for potential human receptors. 

Site 9 Human Health Risks 

Only future potential residential exposure to contamination at Site 9 produced unacceptable human 

health risks. Tables 2- 1 through 2-4 present the human health chemicals of potential concern for 

Site 9. W R  values fall within the generally accewle target risk range for all evaluated media at 

Site 9. Table 2-5 presents the misted human heawl risk to futum potential residents at Site 9. HI 

values d i n g  1.0 were obgeryed only for future potentiai residential exposure to surface soil 

(HI = 1 -2) and drainage ditch mfke water (Jill = 1 -5). These Hh were e v a l d  further to determine 

those chemicals qmnsible for the d u e s .  Table 26 presents risks and HI values for each medium, 

pathway and contaminant. The constituent armic is responsible for HI values exceeding 

1.0 (HQ = 1 .M) cumulatively fbr both i n g d o a  and dermal contact of soil. Arsenic concentrations 

detected in Site 9 s u b  soil mged frwn 1.1 mgkg (9HA08) to 233 mgkg (9HA04). Shallow 

subsurf .  soil arsenic concentrations were sommhat higher, with concentrations ranging from 

0.84 mgkg (9HAO8) to 54.7 mgkg (9HAOQ). These concentrations fall within the range of 

Station-wide background concentrations (which includes antbropgeaic backgroud sample data). 

Arsenic was detected in the background sampling effort at a maximum d&ected concentration of 

63 -9 mgkg. As w&, arsenic could not be distinguished from naturaIly-omu@ concentrations or 

concentrations associated with non-site related humm activities. Therefore, remediation of arsenic 

in Site 9 soil would not be approprh. 

HI values for surfke water were driven primarily* the presence of 2,4,6-TNT (480 micrograms per 

Iiter bg/L]), which produced h a n d  quotient (HQ) value of 0.9 1 and a dermal HQ of 0.05 using fk 

Reawnable Maximum Expare @ME). A total HI value of 1.5 was derived for exposure to young 

chiIdren (ages 1 to 6 years of age). The contaminants 2,4,6-TMT and aluminum were responsible for 

the elevated HI value. However, these, corrtamiaants act on different target organs and should not as 

such be evaluated cumulatively. When evaluated individually, HI values are below 1 -0, indicating no 

adverse health effects will likely occur. 

Central Tendency (CT) risk calculations for contaminants in surface water produced Hls below 1.0 

for all contaminants. 



TABLE 2-1 

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

SITE 9 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VlROlNlA 

NORMAL RANGE OF STAT ION 
FREQUENCY RANGE OF RANGE OF UPPER 95% BACKGRQUND 

OF DETECTED DETECTION ARITHMETIC CONFIDENCE 
CHEMICAL DETECTION CONCENTRATIONS LIMITS MEAN INTERVAL 

INORoANlCS (mglkg) 
ARSENIC 
BERYLLIUM 
MANGANESE 
VANADIUM 

SEMIVOMTlLES (uglkg) 
BENZO(A)ANTHRACENE 
BENfO(A)PYRENE 
BENZO(0)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
OIBENZO(A,H)ANTHRACENE 
INDENO(1,2,3-CD)PYRENE 

Notes; 
1) harganlc data consldem both Station-wide and Anthropogenlc Background Samples 
NA - Not Appllabl@ 
UCL - Upper Confldence Llmk 



TABLE 2-2 

STATISTICAL SUMMARY OF HUMAN H€ALTH CHEMICALS OF POTENTIAL CONCERN 
FROM SHALLOW SUBSURFACE $OIL SAMPLE ANALYSES 

SITE 9 
NAVAL WEAPONS STATION YORKT OWN 

YORKTOWN, VIRGINIA 

NORMAL RANGE OF STATION 
FREQUENCY RANQE OF RANGE OF UPPER 05% BACKGROUND 

OF DETECTED DETECTION ARITHMETIC CONFIDENCE 
CHEMlCAt DETECTION CONCENTRATIONS LIMITS MEAN INTERVAL 

INORGANICS (mglkg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 

C 
p CHROMIUM 

MANGANESE 
VANADIUM 

SEMWOlATlLES (uglkg) 
8ENZOIA)ANTHRACENE 
BENZO(A) WRENE 
BENZO(B)FLUORANf HENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
OlBENZO(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 

Notes: 
1) lnorganlc data conslden both Statlon-wlde and Anthropogenle Background Samples 
NA - Not Applicable 
UCL - Upper Confidence Llmlt 



TABLE 2-3 

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

SITE 9 
NAVAL WEAPON8 STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL RANGE OF 
FREQUENCY RANGE OF RANGE OF UPPER 85% STATtON 

OF DETECTED DETECTION ARITHMETIC CONFIDENCE BACKGROUND 
CHEMICAL DETECTION CONCENTRATIONS LIMITS MEAN INTERVAL 

INORGANICS (ugk) 
ARSENIC 
MANQANESE 

PESTICIDES (uglL) 
HEPTACHLOR EPOXlDE 

Y 
e3 

w NITRAMINES (ug/L) 
13-DINITROBENZENE 
2,4DINtTROTOLUENE 
2,6-DINITROTOLUENE 
2,4,&TNT 
1,3,STRINltROBENtENE 
HMX 
RDX 

Notes: 
1) Inorganic data considers both Station-wldr and Anthropogonic BacQmund Sampfw 
NA - Not Appllc~lbl~ 
UCL - Upper Confldanee Llrnlt 



TABLE 2-4 

STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 
FROM SEDIMENT SAMPLE ANALYSES 

SITE 9 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL 
FREQUENCY RANQE OF RANGE OF UPPER gb% RANGE OF 

OF DETECTED DETECTION ARITHMETIC CONFIDENCE ' STATION 
CHEMICAL DETECT ION CONCENT RATIONS LIMITS MEAN INTERVAL BACKGROUND 

INORWANICS (mgfig) 
ARSENIC, TOTAL 
BERYLLIUM, TOTAL 
CHROMIUM, TOTAL 

SEMIVOUTILES (uglkg) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)F LUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(A,H)ANTHRACENE 
INDENO(1,2,3-CD)PYRENE 

NlTRAMlNES (uglkg) 
2,QDINITROTOLUENE 
2,4,6-TNT 

Ira 
8B 

Notes: 
1) Inorganic data considers both Statton-wlde and Anthropoganlc Background Samples 
NA - Not Appllcrble 
UCL - Upper Confidence Llmlt 



TABLE 2-5 

INCREMENTAL LIFETIME CANCER RISK w) AND HAZARD INDEX (HI) 
FOR FUTURE ADULT AND CHILD ONSITE RESJDENlX 

REASONABLE MAXIMUM EXPOSURE AND CENTRAL TENDENCY VALUES 
SITE 9 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Dermal Contd 

Surface WateF'rn 

Dermalcrmtact 

Dermal Con* 
( 3 . 0 ~  1 p )  (Q.0 1) (3.3 x 1 0  (4 .0 I )  

Subtotal 1.4 x 10- 0.05 1.3 x 10- 0.2 1 
( 3 . 8 ~  10-7 ( a 0  1) (8.2 x 1m (a0 1) 

: 



TABLE 2-5 (continued) 

INCREMENTAL LIFETIME CANCER RlSK (ECR) AND HAZARD INDEX (HI) 
FOR FUTURE ADULT AND CHILD ONSITE RESIDENTS 

IREASONABLE MAXIMUM EXPOSURE AND CENTRAL TENDENCY VALUES 
SITE 9 

NAVAL WEAFONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Notes: 
('1 Risk value derived using organic and total inorganic concen&atiopls. 
@I Surface waterlsediment samples obtained from the htcmittent stream in the Si 9 ditch. 

()  =Central tendency value 

Shaded areas indicated e x m d a u c a ~  of the USEPA'S generally acceptable target risk range or a Hazard 
Index equal to or greater limn 1.0, but are not qportioned by target organ. 



TABLE 2-6 

I .! 

I.! 

POTENTIAL HUMAN HEALTH RISKS -1ATID 
WITH SITE 9 BY CHEMICAL REASONABLE MAXIMUM EXPOSURE 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

* - Dermal +way is not considered quantitatively for these constituents because of the potential for direct 
acting effects. 

RME - Reasonable Maximum Exposure 
HI - Ekmd Index 
ILCR - Incremental Lifetime Cancer Risk 

MediumIPathway 

Surface Soil 
Dermal 
Contact 

b=la)PW= -- 46x1 it7 - 20x lob 
Accidental diin&,h)anthmene -- 13xlV - 5.5x1P7 

2,4/2,6-Diniitoluene 
Ingestion 2,4,6-Trinitrotoluene 

arsenic 

m 2,4/2,6-DinitrotoIuene 
Dermal Contact 2,4,6-Trinitrotoluene 

Sulfkce w* 
Total 

Chemical 

benm(a)pyrene* 
dibenm(a,h)anthracene* 

arsenic 

FulureRecephrs 

HI (Chid) 

-- 
-- 

0.26 

L C R  
{Chiid) 

9 . 5 ~ 1  W 
2.6~104 
1 .OxlW 

HT (Adult) 

- 
- 

0.15 

LCR 
(Adult) 

2.1~10-~ 
5.8~10-~ 
2.3~10-~ 



Site 19 Human HeaIth Risks 

TabIes 2-7 and 2-8 present the human health chmkah of concern at Site 19. Table 2-9 presents the 

risks associated with future potential residential contact of contaminated soil, The presence of 

aluminum (HQ = 0.9) and arsenic (HQ = 0.5) combine for an HI in excess of 1 .O (Table 2-1 0). 

However, these contaminants have separate target for which reference doses were derived. The 

skin (keratosislhyperpipentatim) is the target organ for arsenic and aluminum causes potential 

neurological effeds. As such, the HQ values carmot be summed and systemic human health effects 

associated with these chemicals wiIl likely not occw. 

Additional surface soil samples were obtained h under the oonveyor belt to determine whether the 

mil was affected by former TNT loading opedns .  EnSysUB Tat Kits were used to establish the 

presence of contamination under the belt and in areas where discmpancies between Round One RI 

data and Round Two FU data were evident. Table 2- 11 presents the potentid human health risk 

associated with commerciaVindustrial exposure to affected conveyor belt soil. The rtCR value 

(4.8~103 and the HI value (92.0) indite the pokdal for unacceptable mcer risks and patentid 

adverse systemic health effects for this scmario. OLher explosive compounds were also detected in 

laboratory conhation samples (HMX, MIX), but were not evaluated quantitatively because of the 

significant potential risks posed by 2,4,6-TNT. 

2.6.2 EooIogid Risk Aswsment 

The objective of the ecological risk assessment is to determine whether past qmatiocls at Sites 9 and 

I 9  have adversely d f . 4  the ecologiml integrity oftamstrial andquatic cummunities. Tables 2- 12 

through 2- 15 present ecological contaminants of mncern for both Sites 9 and 19. Results of the 

moIogical risk assessment are presented by site in the following subsections. 

Site 9 Ecological Risk 

Potential ecological risks were evaluated in the terrestrial and aquatic environment at Site 9. 

Potential terrestrial receptors considered in the ecological risk assessment for Site 9 include: soil 

invertebrates, plants, robins, d-tai led hawks, short-tai led shrews, and meadow voks. The 



TABLE 2-7 

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

SITE 19 
NAVAL WEAPON3 STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL 
FREQUENCY RANOE OF RANGE Of UPPER 95% RANGE OF 

OF DETECTED DETECTION ARITHMETIC CONFIDENCE STAT ION 
CHEMICAL DETECTtON CONCENTRATIONS LIMITS MEAN INTERVAL BACKGROUND 

INORQANICS (mukg) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BERYLLIUM 

Y rJ SEMWQLATILES (ugng) 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
INDENO(1 ,P,SCD)WRENE 

NITRAMINES (ugkg) 
2,4,&TNT 
AMINO-DNTS 

N o h :  
1) Inorganic data considers both Statlon-wlde and Anthropogenlc Background Samples 
NA - Not Applleable 
UCL - Upper Confidence Limit 



TABLE 2-8 

STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS O f  POT ENTlAt CONCERN 
FROM SHALLOW SUBSURFACE SOIL (0-2') SAMPLE ANALYSES 

SITE 19 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NUKMRL 

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

CHEMICAL DETECTION CONCENTRATIONS LIMITS MEAN INTERVAL BACKGROUND 

INORoANlCS (mglkg) 
ALUMINUM, TOTAL 
ARSENIC, TOTAL 
BERYLLIUM, TOTAL 
CHROMIUM, TOTAL 
VANADIUM, TOTAL 

NmRAMINES (uglkg) 
2,4,8TNT 
AMINO-DNTS 

Notea; 
1) Inorganic data adnslders both Statlon-wlde and Anthropogenlc Baclcground Samples 
NA - Nd AppIlcabR 
UCL - Upper Confldence Llmlt 



TABLE 2-9 

INCREMENTAL LLFETLME CANCER RISK OL-) AND HAZARD IM)EX 0 
FOR FUTURE ADULT AM) CHILD ONSITE R E S I D m  

REASONABLE MAXIMUM EXPOSURE AND CENTRAL TENDENCY VALUES 
SFTE 19 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Dwmal Contact 

Notes: 

( ) = Cenlml tendency values 

Shaded areas m d i d  excdances of the USEPA's generally acceptable target risk range or IJazard Indices equal 
to w exceeding 1.0. 



TABLE 2-10 

POTENTIAL HUMAN HEALTH RISKS ASSOCLATED WITH SITE 19 
BY CHEMICAL REASONABLE MAXIMUM EXPOSURE 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Future Potential Receptors 
ILCR ILCR 

MdiumlPathway Chemical HI (Child) (Child) HI (Adult) (Adult) 

Surface Soil bem(a)pyreue* -- f . l x l ~ ~  +- 4.8x10L7 
Dermal aluminum 0.6 -- 0.07 -- 
Contact arsenic 0.4 1 -6x I O5 0.04 6.8x10-6 

Surface Soil benzn(a)pyrene* - 2.2~1 o4 - 5.1xlW 
Accidental aluminum 0.3 -- 0.2 - 

Note: 

w - Dermal pathway is not considered quantitatively for W e  conshefits because of the potential for direct 
acting effects. 

Shaded areas indicate exceahws of the USEPAs generally acceptable target risk range w Hamrd Indices equal to 
or exceeding 1.0. 

ILCR - Inmental  Lifetime Cancer Risk 
HI - Hazafdhldex 



TABLE 2-1 11 

INCREMENTAL LIFETIME CAPICm RISKS (lL€Rs) AND HAZARD INJIEX (HI) 
VALUES FOR CONVEYOR BELT SURFACE WJL SAMPLES - SITE 19 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Surface Soil 
Accidental 
lngestton 

ce Soil 
Dermal 
Contact 

Surface Soil 
Total 

1 Commmial Worker I 



TABLE 2.1 2 

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 
FROM SURFACE SOIL SAMPLE ANALYSES 

SITE 9 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

FREQUENCY RANGE OF 
OF DETECTED 

CHEMICAL DETECTION CONCENTRATIONS 

INORGANICS (mglkg) 
ALUMINUM 
BERYLLIUM 
CHROMIUM 
COPPER 
[RON 
LEAD 
NICKEL 
POTASSIUM 
SELENIUM 
VANADIUM 

z ZINC 

m 
SEMRIOLATLES (uglkg) 
ACENAPHTHENE 
ANT HRACENE 
BENZO(A)ANTHRACENE 
BENf O(A)PYRENE 
BENZO(6)FLUORANTHENE 
BENZO(G,H,I)PEAYLENE 
BENZO(K)FLUORANTHENE 
BUTYLBENZYLPHTHALATE 
CARBAZOLE 
CHRYSENE 
DlBENZO(A,H}ANTHRACENE 
DIBENZOFURAN 
FLUORANTHENE 
FLUORENE 
INDENO(1 ,P,SCD)PYRENE 
PHENANTHRENE 
PYRENE 

NlTRAMlNES (uglkg) 
AMINO-DNTS 311 0 210 - 1500 

Notes: 
1) Inorganic data considers both Station-wide and Anthropogenlc Background Samples 
NA . Not Appllwblr 
UCC - Upper Confidence Umlt 

NORMAL RANGE 
RANGE OF UPPER 95% OF 
DEf  ECT ION ARlT UMETIC CONFIDENCE STATION 

LIMITS MEAN INTERVAL BACKGROUND 



I 
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TABLE 2-1 3 

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 
FROM SURFACE WATER SAMPLE ANALYSES 

SITE 9 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VtRGINIA 

NORMAL 
UPPER 

FREQUENCY WNQE OF RANGE OF 95% RANGE OF 
OF DEf ECTED DETECTION ARITHMETIC CONFIDENCE STATION 

CHEMICAL DETECTION CONCENT RATIONS LIMITS MEAN lN f  ERVAL BACKQROU N D 

INOROANICS (mglkg) 
ALUMINUM 
CYANIDE 
IRON 
LEAD 

PESTICIDES (uglkg) 
HEPTACHLOR EPOXIDE 

NlfRAMINEB (ugntg) 
AMINO-DNTS 

Notes: 
1) Inorganic data conslders both Statlon-wlde and Anthropogenlc Background Samples 
NA - Nat Appllenblr 
U CL - Upper Confldenee Limlt 



TABLE 2-44 

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENllAL CONCERN 
FROM SEDIMENT SAMPLE ANALYSES 

SITE 9 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

FREQUENCY RANGE OF RANGE OF 
NORMAL 

UPPER 95% RANGE OF 
OF DETECTED DETECTION ARITHMETIC CONF1DENCE STATION 

CHEMICAL DETECT ION ONCENTRATIONS LIMITS MEAN INTERVAL BACKGROUND 

INORGANICS (mglkg) 
ALUMINUM 
ARSENIC 
BERYLLIUM 
COBALT 
IRON 
LEAD 
VANADIUM 

SEMIVOUTILEI (ugntg) 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTH RACENE 
BENZO(A)PYRENE 
BENZO(Q,H,I)PERYLENE 
BUTYLBENZYLPHTHAWE 
CARBMOLE 
CHRYSENE 
D18ENZO(A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
INDENO(1,2,3-CD)PYRENE 
PHENANTHRENE 
PYRENE 

NlTRAMlNES (ugkg) 
AMINO-ONTS 
2,CDINITROTOLUENE 
2,4,&TNT 

Notes: 
1) Inorganic data considers both Station-wlde and Anthropogenlc Background Samples 
NA - Not AppllcaMa 
UCL - Uppr Confldenee LlmR 



TABLE 2-16 

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 
FROM SURFACE SOIL SAMPLE ANALYSES 

SITE 19 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL 
FREQUENCY RANGE OF RANGE OF UPPER 95% RANGE OF 

OF DETECETD DETECTION ARITHMETIC CONFIDENCE STATION 
CHEMICAL DETECTION ONCENTRATIONS LIMITS MEAN .INTERVAL BACKGROUND 

INORGANtCS (mglkg) 
ALUMINUM 
BERYLLIUM 
CHROMtUM 
COPPER 
IRON 
LEAD 
MERCURY 
VANADIUM 
NICKEL 
ZINC 

SEMWOIATILES (ugntg) 
BENZO(A)ANTHRACEN E 
BENZO(A)WRENE 
BENZO(B)FLUORANTHENE 
CHRYSENE 
FLUORANTHENE 
INOENO(1,2,3.CD)WRENE 
PHENANTHRENE 
PYRENE 

NIT RAM INES (ugkg) 
2,4,&TNT 

Notes: 
1) lnorganlc data conslden both Station-wide and Anthmpaganle Background Samp,fer 
NA - Not Applicable 
UCL - Upper Confidence LlmR 



terrestrial rsceptors were selected to represent various troph'ic levels. Plants and soil invertebrates 

were evaluated by a c o m ~  to toxicity values for flora and fauna Robins, hawks, voles, and 

shrews were e v a l d  through conservative maleling of potential contaminant uptake. Contaminant 

uptake was then compared to literature No Observabb Adverse Effect Levels (NOAELs) or Lowest 

Observable Adverse Effect Levels (LUAELs). 

Terrestrial rndels indicate that aluminum, chromium, iron, fead, and vanadium concentdons in 

Site 9 soil could produce unacceptable ecoIogical effects. However, aluminum, chromium, and iron 

concenfmtions fall within Station-wide baclrgrolmd concentrations, and it is not considwed srppqriate 

to attempt $o cleanup to below b g c k w  concentrations at Site 9. Concentrations of lead exceed 

background concentrations at only three of ten sample lacations. Vanadium exceeds background 

cmoentdons at only one of ten locrltions. No apparent source of inorganic constituents has been 

identifled at Site 9. 

Potential aquatic r;ecepkm cansidered in the Site 9 ecological risk merit indude: fish (including 

the yellow bul ihd catfish), d u n &  benthic macminverteluatq bulhgs, and great blue herons. 

The aquatic receptors are not present in the drainage ditch p r o p ,  but were sebcted to represent 

various trophic levels. Sediment benthic macroinvertebrates and fish were evaluated by a comparison 

to available bent-. Yeliow bullhead catfish, bullhgs and great blue herons were evaluated 

using conservative uptake modeling. 

Surface water samples collected from the Site 9 drainage ditch contained heptachlor epxide, 

nitramin- aluminum, cyanide, and iron exoesding comspomding benchmark values used to select 

ecological contaminants of concern These contaminants did not produce significant risks 

(i-e., ecological HQ values greater than 1 .O) to aquatic receptors evaluated using conservative uptake 

modeling. Aluminum concentrations fa11 within fmhvakr kkground concentrations. Heptachlor 

epoxide was detected in only one of four surface water samples and, from an historical perspective, 

its use at Site 9 could not be documented. Iron mcentrations are similar to Station background 

values and as such, remediation of these constituents is not appropriate at Site 9. 

Sediment samples coIlected from the Site 9 drainage ditch contained concentdons of PA& 

nitramines, ahuninum, arsenic, beryllium, oobalt, iron, lead, and v d i u m .  PAHs did nat produce 

significant risk to aquatic receptors. Aluminum, beryllium, cobalt, and lead were detected below 



background concentrations for freshwater sediment. Vanadium was detected in one 0 to 4 inch 

sediment sample (SD09) at 43.4 rng/kg. This concentration is similar to the maximum detected 

background vanadium concentration in freshwater sediments of 38.9 mg/kg. All other vanadium 

concentrations in Site 9 sediment samples fell within the Station-wide bckground range. Maximum 

deteded concentrations of n h i n e s  and iron were detected in a single deep sample (4 to 8 inches 

bgs) obtained from the middle of the drainage ditch where the potential for contact by ecological 

receptow is limited. Therefore, the need to conduct remedimtion activitks in the ditch is u-. 

Sediment concentrations of iron produced risks to the great blue h e m  using conservative uptake 

modeling. An HQ of 45.7 was derived for iron (in the least cawmatiye m&i). Iron, however, was 

detected m deeper sediments (4 to 8 inch depth) to which the heron is unIikeIy to be exposed. Led 

produd HQ values in excess of 1.0, but sediment cuncenldons fall within ba&gmmd. As such, 

lead concentrations may not be d i d b  h m  background and remediation would not be 

appropriate. 

Arsenic concentrations in Site 9 sediments e x 4  background freshwater stream sediment 

concentrations. Although HQ values for arsenic exceed 1.0 when wing the Effects Range-Low 

(ER-L) W e ,  they do not p d u c e  unacceptable HQ values when using the Effects Range-Median 

(ER-MJ d u e  for arsenic. Because arsenic does not pdwe maoxphble HQ vahm using the ER-M, 

remediation of ditch sediments is not v- Remediation of ditch sediments would also cause 

greater harm tothe local ecology than leaving amtaminants such 8s arsenic, iron, vanadium, and lead 

in place. 

No action is necessary to protect human health at Site 9. 

Site 19 Ecolog;ical Risk 

Potential ecological risks were evaiuated in the kmstrkl environment at Site 19. There are no aquatic 

habitats associated with this site. 

Patentiat mresbia1 m p t o r s  considered in the ecu10gical risk assessment for Site 19 include: soil 

invertebmtes, plants, robins, d-tailed hawks, short-taiied sfirews, and meadow voies. The t e d a l  

receptors were selected to represent various trophic Ievefs. Plants and invertebrates were evaluated 



by a comparison to iikrature toxicity for flora and fauna. Soil concentrations of 2,4,&TNT, 

aluminum, chromium, copper, inn, Itad, merapy, vanadium, and zinc may be adversely impacting 

soil flora and fauna. Terrestrial uptake modeling results indicate that only 2,4,6-TNT, aluminum, 

chromium, lead, and iron produce HQ values e x d i n g  1.0. 

Remediation of the inorganic constituents rnm, vanadium, and zinc is not necessary because they 

did not produce ecological HQs in excess of 1.0. 

2.63 Summary of Risk Assessment Resub 

Only future potentiaI residential expome to soil produd unacceptable human health HI values at 

Site 9. Arsenic was v m i b l e  for the maae@abie HI values, but was detected at concentrations 

that could not be distinguished from Station-wide background. 

Inorganics detected in Site 9 sediment samples produced potentially unacceptable risks to aquatic 

receptors. Arsenic was detected above badEgroond -water sediment concentrations, but did not 

exceed the ER-M value. Lead was dete~ted below background freshwater sediment conwntrat ions 

and below its ER-M value. 

Because vmdium was detected in only one shallow (0-4 inch) sediment sample at a concentration 

similar to background and iron was detected in a deep (4-8 inch) sediment sample (limiting the 

poterrtial fa exposm to aquatic recepton), no d o n  is necessary. Remedidon of Site 9 sediments, 

k a w e  ofarsenic, iron, lead, andvanadium, would be more harmful to tbe ecology tlzan leaving these 

inorganic contaminants in place. 

At Site 19, the compound 2,4,6-'IPdT produced IIXR values in excess of the generaIly acceptable 

target risk range and HI values above 1.0 for current Hnd future potential human mceptors. The 

compound RDX was also detected at concentmths that could pose unacceptable human health risks, 

but was deteckd at much l o w  concenbatbs than 2,4,&TNT. 2,4,6-TNT, aluminurn, iron, and lead 

p r o d u d  u n w t a b k  HQ values above 1.0 for dl ptential terrestrial receptors- Soil concentrations 

of RDX and HMX did not produce unacceplable risks to ecological -tors. Soil under the 

conveyor belt must be remediated to protect current and future potential human receptors and 

tm-restria, environmental -tors. Remediation levels (RLs) of 1 5 m@g a d  5 m a g  were derived 



using exposure scenarios and potentiaI c m t  receptors described in the baseline RA for 2,4,6-TNT 

and RDX, respectively. These RLs are protective of both human health and the environment. 

2.7 kcriotion of Remedial Alternativa for Site 19 

The DON considered a range of potential ahnatives for the remediation of explosive contaminated 

soil at Site 19. h c h  of the "treatment" alternatives (Alternatives 3 through 6) requires that the 

conveyor belt at Site 19 be dismantled and disposed of properly. The foIlowing alternatives were 

evaluated: 

Ahnative1 - 
Alternative2 - 

Alternative 3 - 

Alternative 4 - 
Alternative5 - 
Alternative6 - 

No Action 

No Action with Institutional Controls 

cappins 

Excavatiom/Biolo&al TreamenMhse-Recycle 

Excavsrtion/Soil Washing/Incinemtion 

Excavat ionlOff-S ite Incineration 

2.7.1 Alhrnative 1: No Action 

This alternative involves no remedial action to contain, remove or treat contaminants in Site 19 soil, 

it is not protective of human health w the environment, nor does it comply with ARAIls. It was, 

however, evaluated to provide a baseline for comparison to other remedial alternatives. 

Estimated CapitaI Cost $0 

Estimated Operation and Maintenance (O&M) Costs: $0 

Estimated Present Worth Cost $0 

Fstirnated Time to Implement: Immediate 

2.7.2 Alternative 2: No Action with Imtitationai Controls 

This alternative a h  involves no actioa to contain, remove or treat Site 19 soiI contaminants, but does 

provide for some protection of human health by d c t i n g  property use (i-e., no future residential 

development of Site 19 and restrictions concerning groundwater usage in the Station Master Plan). 



This alternative does not protect the environment and d m  not comply with ARARs as would 

"treatment" medial  alternative. 

m Estimated Capital Cost: $9,000 

Estimated O&M Costs: $1 8,000 

Eistimated Present Worth Cost: $280,000 

Estimate to Implement: Installation of a chain link fence would be completed 

within 4 to 6 months @ d i n g  receipt of funding), property 

use restrictions could be added to the Station Master Plan 

during the same time perid. 

2.7.3 Alternative 3: Capping 

Ibis alternative calls fur contaminated Site 19 mil to be left in place and covered. The cover wilI 

consist of a 12 inch clay Iayer or a clay equivalent liner and 6 inches of top soil over the expIosives 

contaminated mil. It will be &signed, consEructed and maintained in accordance with appropriate 

USEPA and Commonwealth of Virginia criteria and guidance. The areas to be covered will be 

delineated with additional sampling. The cover will then be revegetated to prevent the erosion of top 

soil. Although no chemical specific ARAas exist, action and loation specific ARARs including the 

prowion of wetlands and emsion and sediment control regulations would be met. Because a c t e d  

soil at Site 19 is not a listed waste, and afFected soil is not haimdous by characteristics (hitabif ity, 

reactivity, corrosivity, toxicity), RCRA Subtitle C (40 CFR Part 261) and Viinia Hazardous Waste 

Mmqement Regulations (VR672- 1 @1/9VAC20-6 1 0 gt. a,) wiI1 not apply under this capping 

alternative. Land use &dims (i.e, no future residential development, excavation activities, etc. 

within the confines of the cap) will also be implemented. 

m Estimated Capital Cast: $453,000 

m Estimated W M  Costs: $ t 6,000 

Estimated Present Worth Cost: $620,000 

Estimated Time to Implement Dbmarrtling of the conveyor belt, clearing and 

grubbing a c t i v k  can begin in 6 months pending 

receipt of funding and approval of the Remedial 

Action W d  Plan. Land use restrictions will be 

added to h e  Station Master Plan during this time 



pwiod. The cap will be completed within 

6 months of the completion of clearing and 

grubbing activities. 

2.7.4 Alternative 4: Excavation/Biolq$cal T~e9~tment/ReuseRecycle 

Alternative 4 involves the dismantling and disposal of the conveyor belt, removing soil containing 

concentrations of explosives in soil exceeding RL values (to a depth of approximately 4 feet bgs) 

beneath the belt, and &amporting soil to the biocell at Site 22. SoiI will be treated using a c a r b  

source d microbes to degrade explosive contaminants. Soil will be treated to RLs protective of 

human h d t h  and the environment, moved from the cell, and applied to the ground around the 

biocell. 

Hotspot lmtions of aluminum in soil around Building 527 that could cause potential ecological risks 

to terrestrial receptors will a h  be addressed under this alternative. Details co~lcerning aluminum 

contaminated soil disposaI wiiI IE discussed in the Remedial Action Work Plan which will be 

developed prior to remediation activities at Site 19. 

The Site 19 area will be backfilled using clean fill and regraded. ji?stitutional controls to prevent 

residential property use and groundwater use restrictions will also be implemented. Although no 

chemical AM& exist for soil, action and location-specific ARARs including: RCRA Subtitle C - 
surfice impoundments (Subpart K), c b t m  and post-closure care of the Site 22 bioceIl (Subpart Gk 

protection of wetlands and erosion and sediment mntml (VR 450-01-005 114 VAC 20-390- 10 et seq.) 

will be met. Tmted soil (i.e, soil below USEPA approved RZs) will be disposed in the ma around 

the bioxll and the excavated areas at Site 19 will be baddilled with dean soil and m e d  to @grade. 

Estimated Capital Cost. $883,000 

Estimated O&M Costs: $0 

Estimated Present Worth Cost: $883,000 

Estimated Time to Implement: Dismantling of the conveyor belt and excavation 

activities can begin in the spring of FY 1998 

(approximately 7 months) pending receipt of 

funding and approval of the Remedial Action 

Work Plan. Warm weather is necessary for 



biological treatment messes. Land use 

restrictions prohibiting b r e  residential land use 

can be added to the %tion Master Plan during the 

7 month time period. The to&I timeframe for 

implementation and completion of this remedy is 

approximately 6 months, 

This alternative is similar to Altendve 4 in that soil wiIl be excavated from the conveyor belt area 

to a depth of approximately 4 feet bgs. Rather than soil treatment at the on-site biocell, an on-& soil 

washiig merit system would be estabI'tshed at Site 19. The mtarninated soil would lx washed, 

certified to be below RL values, and used m badcf~li at the site. Contaminated wash miduals will be 

transported off site. to a permitted incineration facility. Although no ARARs exist for soil, this 

alternative will meet action and location specific ARARs includw RCRA-Subtitle C (40 CFR Part 

26.4) Subpart E (manifest system, record keeping and reporting) for off-site transport of residuals, 

Subpart I (Use and mauagement of Containers; Subpart K (surface impoundments), protection of 

wetlands and erosion and sediment control (VR 450-0 1-005 1/4 VAC 20-390- 10 et sea.); and 

Jkpartment of Transportation regulations wmrning off-site transport of residuals. 

m Estimated Capitd Cost: $1,418,000 

Estimated O&M Costs: $0 

E&nmd Present Worth Cost: $ f ,4 18,000 

Estimated Time to Implement: Dismantling of the conveyor b1t and excavation 

activities can bgin in 6 months pending the 

receipt of funding, approval of the Remedial 

Action Work Plan and availability of a permitted 

incinerator facility to amxpt residuals. Property 

use restrictions prohibiting residential future 

property use will be added to the Station Master 

Plan during this time period. This alternative will 

be completed within I year pending the 

identification of a permitted incineration facility 

willing to accept residuals. 
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2.7.6 Alternative 6: ExmvatiodOff-Site Incineration 

This alternative is similar to Alternative 5 in that Site 19 soil will be excavated, but no on-site washing 

will occur. Site 19 soil will be transported to an off-site incineration fbci lity permitted to treat 

explosives-contaminated waste. Although no ARARs exist for soil, this a 1 W v e  wiIl meet action 

and location specific ARARs including: RCRA-Subtitle C (Subparts E, I, and K); Department of 

Transportation regu lab  concerning off-site transport of soils (49 CFR Parts 107 and 17 1.1-500); 

wetlands; and erosion and sediment control (VR 450-01-005 1 /4 VAC 20-390- 10 et sq.). 

Estimated Capital Cost: $3,147,000 

Estimated O&M Costs: $0 

Estimated Pmsent Worth Cost: $3,147,000 

Estimated Time to Implement: Dismsntling of &e conveyor belt and excavation 

activities can kgin  in 6 months pending the 

receipt of funding, approval of the Remedial 

Action Work Plan and availabf ity of a permitted 

incinerator facility to accept soil. Property use 

r d r i b s  prohibiting future residential property 

use will be added to dK Station Master Plan during 

this time perid. Thii alternative will be 

compIekd within 1 year pending the identification 

of a permitted imin&on facility willing to accept 

soil. 

2 8  Summary of the -tive Anahis of Alternativm 

As required by CEXCLA, the six remedial alternatives were evaluated usingthe nine criteria specified 

by USEPA (Table 2- 16). This section and Table 2- 17 summarize the detailed analysis of each 

alternative. 



TABLE 2- 1 6 

USEPA EVALUATION CRITERIA FOR Rl3MEDIAL ALTERNATIVES 
SKIS 9 AND 19 

WPNSTA YORKTOWN, YORKTOWN, VIRGINIA 

1. Overall protection of human health a d  the environment 

Ad- whether a c1-p method adequakiy protects human health and the envimnment 
and h i  how risks presented by e-ach pathway are eliminated, reduced, or controlled 
thxougb mbleIlc CO-~, Or h d t U t i 0 ~ i  C O I i b 0 1 ~ .  

2. Compliance with ARARs 

Address= whether a cleanup method rneets all ARARs (federal and state environmental 
requirements) and p v i d e s  grounds for invoking a waiver. 

3. Lowtern effectiveness and perman- 

Refers to the ability of the cleanup method to reliably protect human health and the envirament 
over he, after the d o n  is umpletd. 

4. R e d d o n  of toxicity, mobility, or volume through h t m e n t  

Address= the effedveness of a c h u p  m e d d  in reducing the toxicity, mobility, or volume of 
hamdous subslances thnwgh lrealment. 

5. Shod-term effectiveness 

Addresses the period of fine needed to complete the cleanup, and any ad- impacts on 
human health and the environment that may occur during canstruction and operation. 

6. Irn plementabi  

Refers to the technical and adminishative faibility of a cleanup method, including the 
availability of required materials and services. 

7. Cost 

Includes the estimated capital and OgLM costs of each cleanup method. 

a State acceptance 

Indicates w h h  the Comfflwwdth of Virginia agrees with the preferred cleanup method. 

9. Community acceptance 

Indicates whether public concerns are addressed by the cleanup method and w h a e r  the 
mmmunity has a p r e f m .  mblic comment is an important part of the final deciiiw.) 



SUMMARY OF DETAILED ANALYSIS 
SITES 9 AND I9 

WPNSTA YORKTOWN, YORKTOWN, VIRGINIA 

RAA 4: E x c a ~ l o d B b l o d d  
T r c a b n e n ~ d R e ~ y c I c  

Slpnlflcmt redualon In dak by 
removal and treammt of 
conmlnaled dl, 
Rmnvet pntcnllnl ~ourcc ar 
cn~ilnminnlion lo olhcr 
cnvimnmcnlnl medln. 

Wil l  mcct all qp l lmbI t  ARARR - Since soivaedimcnl COG BW 
rmwcd, will bean ciaetlvemd 
permanent opt Im 

Evalua~ion 
Overall Protcctlvcnws 

Complianfc with AR4k 
Long-Tern Effectiveness 
md P t r m ~ t n c e  

RAA 2: No Action with 
tnstlrurional Controls 

Reduction In d i e d  ucpsurc to 
contaminated m d i r  through o f w s  
rcs~dctlons and dmd rartrlctfolir. 

* 'a tatlng, candillnna nllow Cr 
hrr~llcr niigmtinn of conl i~~ni~inn~s 
orrsilc. 

* Will nolm#tAMRs. 
Ir i n s t i t u t i d  eonmIs are 
rnnlntdncd,.wlll be effeetlw at 
reduelng mtpomra 

IW\ I: No Action 
No rtduetion In rlsk lo human 
hcnlh md the environment 
Exlalng eonditlonn allow for 
runl~cr mlprarlnn nlconl:lmlnnnir 
alTsilc. 

* Will no1 meet A m .  
Unknown. 

0 5-ytarmiew rquired. 

5-ym review raquiwd. 

RAA 5: GxeavatiolJSdiV 
Washinflnclnemtion 

Significant reduction In risk by 
rcrnoval and treatment of 
eontrminmtcd mll. 
Rcmavcs potcntlol source e l  
contaminnlion lo otlicr 
e~tvlnnmen~nt media. 

' Will m a t  Ul qplltablc ARAR* 
Sinm soiVdiment we 
n m o d ,  will be on efPecdvc nd 
permanent optlon. 

RAA 3: Capping 
Reduction In d i m t  exposure ta 
cont4minatcd soil. 
Pwvcnu t ~ l s l o n  thus reduclnp the 
migrnllnn nlcnnlnmlnnnlr. 
Prcvwta pcrcolnrion orsudocc 
wakr lhmuph contrminold mil, 
Monitors quality o f  @oundwatcr. 
Lessens p ~ n t i d  o f  cnvironmcntd 
wnua wlth wntmfnawd m d l q  
but dm not m a v c  
eontunindon. 
Will mmiUURs. 
If cops arc maintained, will be 
HMlw and pennancnt at 
rsdudng expure. 

Rtduaion o f  Toxielty, 
Mobility, or Volume 
through Tnltrntnt 
Short-Tern Efftetivene$s 

RAA 6: Exmvntioflncineration . Slgnlflcant duct lon  In risk by 
removal md tmtment of  
wnUmlnated rott. 
Rcmovcs poten~lal murcc or 
conDrninatlon lo orhcr 
cnvimnmenul media. 

. Will mwt  all nppllenble ARARs. 
Shct wiYsediment COCs arc 
n m o d ,  wlll be M clltctlve and 
pmancnt optlon. 

convols. activities. o~ivltlcs. Riskta eornmuniry Inc- during Risk to wrnrnunity incrcascd duri~\g 
Inwammd rlsk to workers during . lncreawd risk to workcndurlrq w l l  off-site trm on otwril. off-lire wanspon of ail. 
cnp Installation. rpmoval n d  trratmmt activilia. . Increased ~ f #  to workem during In- risk m workers during 

soil remova1 and treatrnmt mil removal activitia. 
~ctivftlet. 

Irnplcmcntability - 
~tivit i cs  planned, 
No monitoring propod. 

Will not treat or reduce 
contaminants. 

4 Rlsk to community net inemcd. 
No signlficmt risk to workers. 

* Wlll not tW or reduce 
contaminonta. 

* Risk to communigl not Inc&. 
w lnmascd tkk ta wwken during 

implementation of lnstltutiond 

a W I  not trtrt or reduce 
contaminants. 

Rlsk to communiv m y  increw 
due lo fugitivu dust from wnveyor 
dunolltlon md ah-movlng 

* Soll COCs etuted by bio log ld  
methods 

. Rlsksto community may In- 
due to fugitivedufi krn eenv~yor 
demolltlon m d  mth m o v d  

* Sol1 COCs I r e a d  by sol1 warhinp; 
rcsiduds by incinerution. 

R i h  to mmmunfry may Inertarc 
due to fugitive dun from demolition 
n d  8 ~ h  mnoval ut lv l t le.  

Soil COCl bmtsd by off-site 
incinuation. 

. Risks to cornmunlky may increw 
due to fupltivt dun from drmo[~~ion 
and canh rcmonl nciivitics. 



Overall Protection of Human Health and the Environment: 

Evaluation ofthe overall protectiveness ofaltedves focused on whether a specific alternative would 

achieve adequate protection of human h l t h  and the environment and how risks posed by each 

pathway would be eliminated, reduced, or controlled though tramen& engineering, or institutional 

controb. The overall w s r n e n t  of the level ofprotectim included the evaluations conducted under 

other criteria, especially long-term effectiveaess and permanence, short-term effectiveness, and 

00mpUance with ARARs. 

Alternatives 1 and 2 are not protective of human health or the environment because wast~ is [eft in 

place and the potential for exposure is limited, but not eliminated by institutional controls. 

Alternatives 3,4,5 and 6 are protective of human health and the environment because waste is 

removed (Altmnatives 4 5, and 6) or covered (AItemative 3). 

Compliance with ARARS: 

This evaluation involved determining whether each ahnative would m e t  dl of the pertinent Federal 

and state ARARs (as identified in Section 2.1 1 2  of this re@). 

Each altemafive was evaluated for compliance with applicable or relevant and appropriate, Federal and 

state requirements. The evaluatiau s u m m a r i d  which requirements are applicable or relevant and 

appropriate to each alternative. The following items were amsidered for each alternative: 

Compliance with chemical-specific ARARs (e-g., ambient water quality criteria). 

lhi factor addresses whether the ARARs can be met, and, if not, whether a waiver 

may be appropriate. 

a Compliance with location-specific ARARs (e-g., preservation of historic sites, 

regulations relative to activitk near wetlands or floodplains, etc.). As with other 

ARAR-mlated factors, ttKse involve consideration of w h e t h ~  the ARAFb can be met 

or whether a waiver is appropriate. 



Compliance with action-specific ARARs (e-g., RCM minimum technology 

standards). It must be determined whetfier ARARs can be met or must be waived. 

No chemical specific ARARs apply to the remediation of Site 1 9. Remedid A~~~ I and 2 will 

not comply with chemical specific soil remediation levels established to protect human health and the 

environment. Furthermore, Site 19 soil may act as a mume of potential contamination to underlying 

groundwater and Virginia Groundwater Standards may not be attained. Altendvw 3,4,5, and 6 will 

comply with soil RLs a d  will achieve ail location-specific and action-speci fic ARARs. 

2.83 Primary Balancing Criteria 

b n ~ - k r m  Effectiveness and Permanence: 

This criterion evaluated dternatives with respect to their long-krm effectiveness and the degree of 

permanence. The prirnay focus ofthis evaluation was the midual risk that will remain at the sites and 

the effectiveness of the controls that will be applied to manage rcsidml risks. The assessment of 

Iong-term effectiveness was made considering the following four factors: 

The magnitude of the residua1 risk to human and environrnmtal receptors remaining 

from mtremd waste or treatment residues at the ampletion of remedial activities. 

An assexmat of the type, degree, and adequacy of long-term management 

(inchding engineering controls, i d t i d  controls, monitoring, and operation and 

maintenance) required for untreated -or treatment residues remainingat the site. 

An assessment of the long-term reliability of engineering d o t -  institutional controls 

to provide continued protection from untreated waste or treatment residues. 

The potential need for replacement of the remedy and the continuing need for repairs 

to maintain the performan= of the remedy. 

Alternatives 1 and 2 me not effative or permanent k a m e  waste is bft in place at Site 19. 

Alternative 3 is permanent, but its long-term eIEctiveness is a function of future mver maintenance. 



Alternatives 4,5, and 6 are effective and permanent because waste is removed from the site and 

contamination is destroyed by biological W s e s  or incineration. 

Reduction of Toxicitv. Mobility. or Volume Through Treatment: 

This evaluationcriterion a d h s e d  thedegree to which the alternatives employ treatment technologies 

that permanently and signifimtly reduce toxicity, mobility, or volume of the hamdous substances. 

Alternatives that do not employ heatment technologies do not d u c e  toxicity, mobility, or volume of 

COCs. The evaluation considered the following specific factors: 

The merit pcessm, the remedies that will be employed, and the materials that 

will be treated. 

The amount or voIume of hazardous materids that will be destroyed or treated. 

The degree of e v d  reduction in toxicity, mobility, or volume, including how the 

principal t b t  is addressed through treatment. 

The degree to which the treatment wi tl be irreversible. 

The type and quantity of treatment residuals that will remain following tteatment. 

Alternatives 1,2, and 3 do not employ merit technologies which reduce toxicity, mobility or 

volume. Alternative 3 (m would d w e  potentiaI mobifity of oontaminants to rnigrak vertically 

or horizontally by not aIlowing precipitation to facilita& transport. Again, the effectivenss of 

Alternative 3 to preclude migmtion is dependent on the maintenance of the cover. Alternatives 4,5, 

and 6 do reduce toxicity, mobiiity and votume of waste at the site. Alternative 4 utilizes biological 

treatment to destroy 2,4,6-TMT and RDX and produces relatively non-toxic intermediates such as  

arnino-dinitmtoluenes. Intermediates including arninodiihtoluenes are also destroyed as part of 

the bioremediation process with time. Soil removed from the Site 22 biwelI following treatmart will 

be certified as clean and p l d  on the ground at Site 22 for dewatering. There will be no residual 

contamination (other than limited investigation derived waste DDW]) associated with this aIternative. 



Alternatives 5 and 6 redace toxicity, mobility and volume at the site but residuals and soil subjected 

to incineration will produce ash as a byproduct. Ash produced by incineration technologies rnust be 

disposed of properly. 

Short-Tern Effectiveness: 

The short-term effectiveness of each aIternative was evaluated relative to its effect on human health 

and the environment during implementation of the medial action Potential tfireats to human health 

and the environment associated with hdl ing ,  tr&me.nt, or transportation of hazardous substances 

were considered. l%e short-term effectiveness assessment was based on four key factors: 

Short-tam risks that might be posed to the community during implementation of an 

alternative. 

Potential impacts on workers during medial action and the effectiveness and 

reliability of protective measures. 

Potential environmental impacts of the remedid action and the effectiveness and 

reliability of mitigative measures during implementation. 

Time until remedial response objectives are achieved. 

Although dismantling ofthe mnveyor belt and excavation activities could pakntiaIIy d e r s  

to contamination during implementation of Alkmatives 3,4,5, and 6, these akrnatives are protective 

of human b l t h  and the environment in the short-term and could be coanpleted within one year aftea 

implementat ion. Of these alternatives, Alternatives 3 and 4 could k implemented most quickly 

because an off-site permitted incineration facility is not necessary to begin remedial action. 

Alternatives 1 and 2 are not protective in tfie short-term. 



Implementability : 

Implementability considerations included the technical and administrative feasibility of each 

alternative and the availability of various materials and services required for its implementation. The 

following factors were consided during the implementability analysis: 

Technical FeasibiIiw The relative ease of implementing or completing an action 

based on sibspecific constraints, including the use of established technologies, such 

as: 

Ability to cons- the altmwive as a whole (mnmtmctability). 

Operationat reliability or tfie ability of a tdmology b meet specified pmccss 

efficiencies or perfbrmance goals. 

Ability to undertake future remedial actions that may be requid.  

t Ability to monitor the effectiveness of the remedy. 

Feasibili* The ability and time required to obtain any neccsary 

approvals and permits from regulatory agencies 

A-Zabili~cjServicesatdMateriak The availability of tktechmlogies, m&ds, 

or services required to implement an alternative, including: 

Available capacity and location of needed treatment, storage, and disposal 

services. 

Availability of necmary equipment, speciaIists, and provisions for necessary 

additional resources. 

t Timing of the availability of prospective technologies under consideration. 



Availability of services and m-ials, plus the potential for obtaining bids 

that are competitive (this may be particularly important for innovative 

technologies). 

Alternatives 5 and 6 can be implemented only if a permitted off-site incineration facility is available. 

AIternatives 3 and 4 are readily implementable as are Alternatives 1 and 2. 

For medial alternative, a detailed cost analysis was developed based on com;eptual engineering 

and analysts. Unit prices were based on published c<lostruction cost data, quotes from vendors and 

contractmi, W o r  engineering judgmmt. Costs are expressed in terns of 1997 d o t h .  In order to 

allow the costs of remedial alternatives to be compared on the basis of a single figure, the net present 

worth (WW) value of all capital and annual costs was d&ermined for each alternative. The USEPA 

CERCLA aVFS Guidance Document mommends that a 5 percent discount rate be wed in pment 

worth analyses. Of the treatment alternatives, Altermtive4 ~VationlBiologicaI Treatment/Reuse- 

Recycle) is approximately $260,000 more expensive than Ahemalive 3 (Capping). Alternative 4 is 

Gonsidembly lessexpensive than Alternative 5 @xcavation/Soil WtishinglIncineration) and 

Alternative 6 (ExcavationlOff-Site Incineration). 

2.8.3 Modifying Criteria 

State Acceam:  

The Commonwealth of Virginia was involved in the selection of the remedy for Sites 9 and 19. 

information regarding remedy selection was conveyed through Restoration Advisory Board (MB) 

meeting% the FS Report and at the public meeting. No state comments were m i v e d  disputing the 

final medy. llie Commonwealth is satisfied that tbappropriate process was followed in evaluating 

remedial action alternatives for Sites 9 and 19 and concurs with the selected remedy. 



WPNSTA Yorlctown solicited input from he public on the development of alternatives and on the 

alternatives identified in the Proposed Plan. A public meeting on the Proposed Plan was held on 

July 2 1, 1997. The public is in agreement with the deanup objectives. No additiod i n h a t i o n  

on the Proposed Plan has been requested and the 45 day public comment period closed on 

August 13,1997, with no additional comments being received on the selection of a remedy. 

Selected Remedy 

The selected medy for Site 9 (OU VII) is no action. 

The selected remedy for the cleanup of explosive-contaminated soil at Site 19 IOU VI) is 

Alternative 4 (Excavati~mlogical TreatmentlReuse-RecycIe). This alternative is pmkctive of 

binan health and the environment; complies with all AM&, has a high degree of short-term and 

long-term effectiveness and permanem; and reduces the toxicity, mobility, and volume of wastes to 

be disposed of through removal, treatment, and reuse. Furthermore, Alkmative 4 requires no 

maintenance to ensure its long-term effectiveness, a draw back to Alternative 3 (Capping). Because 

of bench-scale and pilot scale. jreatability studies conducted for explosives contaminated soil, it is a 

demonstrated and easily implementable technology and is signifidy more cost effective than other 

%e&nent'' technologies. A b n d v e  4 will not p d u c e  residual ash, a drawback to Alternatives 5 

and 6 which utilize incineration technology. Alternative 4 is also the second least costIy trmhent 

ahmative evaluated during the remedial process. Table 2-18 presents the detailed costs for 

Alternative 4. 

2.10 Performance Standard 

Alternative 4 requires the dismantling and disposal of the conveyor belt at Site 19 and the excavation 

of 2,4,6-TNT mtarninated soil grater than or equal to 15 rn&g and RDX contaminated soil greater 

than or equal to 5 mglkg. Soil shall lx excavated along the entirety of the conveyor belt (and in t h ~  

near vicinity of the conveyor belt) to a depth of approximately 4 feet bgs. Contamination is not 

believed to be deeper than 4 feet in depth ( b a d  on limited sampling), but samples shall be taken 

throughout the area of excavation during remediation to confirm concentrations in undwf y ing soil. 



TABLE 5 1 0  

COST ESTIhiATE: RAA No. 4 - EXCAVATION/BIOLOGICAL TREATMENT 
EITE 19 

WPNSTA YORKTOWN, YORKTOWN, VIRGINIA 

COST COMPONENT 

DlRECl CAPITAL COSTS 

G u t r l l  
PrrCmdon S u b m d  
M o b i I i a a i ~ o b i l i p r k n  

koartaniasrkapd 
Stmkplb A m  
E a m A d m l n l &  
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EnSy& kst kits shall be used to obtain real time data in the field. Soil having exceedences of RLs 

shall be removed and transported to the Site 22 b i l  for biological treatment and reuse. Aluminum 

detected in soil around Building 527 exceeding 14,830 m&g (he 95th percent UCL of Station-wide 

background) shall be excavated to a depth of approximately 6 inches bgs (based on limited sampling). 

The soil shall be placed in the deeper excavated area Clean fill shall then be placed in all areas of 

excavation and the area shall be regraded and vegetated to prevent erosion. The errtent of 2,4,&TNT, 

RDX and aluminum oontarninsltion in mil shaIl be determimed during remediation and sampling and 

analysis information will be presented in the RemediaI Action Work Plan. 

Soil shall be treated biologically at Site 22 to the RL valw used to determine the area of excavation 

at Site 19. The soil shall then be dewatered and used as clean fill at Site 22, not Site 19. Cumtly, 

properly use is reshickd by lhe Imation of the site (Site 19 is in the restricted area). Property use 

mtrictions shall be added to the Station Master Plan to preclude future residential development of 

Site 19. 

2.11 Statutory Determination 

The selected remedy for Site 1 9 satisfies the requirements under Section 12 1 of CERCLA to: 

Protect human health and the environment. 

Comply with ARARs. 

Use permanent solutiofis lumd treatment t e c h r w l o g i ~ ~ ~  mxwery technoiogies 

to the maximum extent practicable. 

Satisfy the preference for trdment as a principle element. 

2.1 1 .I Overall Protection of Human Health and the Environment 

Alternative 4 will provide a significant reduction in risks to human health and the environment at 

Site 19 through the removal and on-site biologid treatment of the soil contaminants. As such, this 



alternative will provide protectiveness to human health and the environment. The potential source of 

contamination to other environmental media will be removed. 

2.1 1.2 Compliance with ARARs 

The selected remedy for Site 19, Akernative 4, complies with all Federal and state l o d o n  and action 

specific ARARs as outIined below. Chemical specific AXARs or to-be-consided criterion (TBCs) 

m not available for soil; therefore, risk-based RLs were dQrek@ that are protective of both human 

k l t h  and the environment 

Archaeotogicd b u m  Protection Act, 16 US.C. 47ha-mm; National Historic 

Preservation Act 16 UAC. 470 to 470 x 4  

(16 U.S.C. 432,433; 32 CFR Parts 229 a d  229.4; and 36 CFR Part 800) 

Archeo1ogid resou- encountered during excavation must be reviewed by Federal 

and Commonwealth archaeologists. Also appIies to potentially historic buildings. 

Building 10 and Building 527 are World War I1 era buildings. The WPNSTA 

Yorktown Environmental Directorate and Draft Historic Presewation Plan for 

WPNSTA Yokbwn should be conErscted and reviewed prior to development of the 

Remedial Action Work Plan. 

Executive Order 1 1 W  Protection of Wetlads 

(40 CFR 6, Appendix A; excluding Sections 6(a)(2), 6(a)(4), qaI(6); 

40 CFR 6.302) 

Action to minimize the d&mction, loss, or degradation of wetiands that could be 

impacted by a remedial action. Although no wetlands exist at Site 19, erosion fiom 

excavation activities could migrate to Lee Pond. An erosion control plan will be 

establishd as part of the Remedial Action Work Plan. 



Clan Water Act, Section 4U4,33 U3.C. 1344 

(40 CFR230.10; 4oCFR231(231.1,2313,U1.7,231.8)) . 

Action to prohibit discharge of dredged or fill material into a wetland without a 

permit if the discfiarge of dredge or fill is planned as part of the remedial alternative. 

No material taka hn eilher Site 19 or removed from the biocell after biological 

treatment will be discharged into wetlands. 

Virginia Wetlands Reflation 

(VR 450-01-005114 VAC 20-390-10 et seq.) 

Regulates activities that impact wetlands. The remedial action will be undataken in 

such a way as to l i  potential impacts on wetlands via erosion from Site 19 during 

excavation and reuse of treated soil at Site 22. 

Department of Tmsport4tion Rut= for Hamrdous Materials Trrrnsport 

(49 CF'R Parts 107 and 171.1-560) 

Regulates the transport of hazardous waste such as IDW including packaging, 

shipping, and placarrdig for m y  remedial action tbat requires off-site treatment arad 

disposal. This ARARapplies only to hamdous wastes sent off-site for disposal such 

as IDW generated d&g mfhrnation sampling. This ARAR does not apply to the 

transportation of contaminated soiI from Site 19 to Site 22. 

Resource Conservatior a d  Recovery Act (RCRA) Srbtide C, 

(42 U.SC. 6921 4939e) 

Applicable to any adion at WPNSTA Yorktown utilizing the Site 22 biocel l and any 

action involving treatment, storage, or disposal of hazardous waste. 



- Idemtification and Listing of Hhmrdous Waste 

(40 CFR Part 26 1) 

Wastes hamdous by dwactestic must be identified as part of the remedial 

action. Site 19 soil contaminated with 2,4,&TNT and RDX is not 

hmdous  by listing. 

R e h e s  from Solid Waste Management Units 

(40 CFR Part 264, Subpart F) 

All units owsite will comply with substantive requirements concerning 

potential releases. 

Use and Management of Containers 

(40 CFR Part 264, Subpart I) 

Regulates the. use and management of containers k ing  stored at dl 

h a d m  waste kilities. Remediation may generate containerkd waste, 

such as IDW. Alternative 4 reduces the use of containers because Site I9  

soil will be treated at the Site 22 biocell. As such, containerhtion prior to 

treatment is not necessary. 

Surface Impoundments 

(40 CFR Part 264, Subpart K) 

Regulates design, operating requirements, actions concerning leakage, r a w  

cklsrrre, and postclosure m-e of he biocell at Site 22. Thii ARAR applies 

to the Site 22 biocell, in particular the specifics m r n i n g  closure and post 

closure m. 

Closure and PostXlosure 

(40 CFR Part 264, Subpart G )  

Concerns the applicability of closure performance standards disposal, 

certification of cIosure, and post-closure care of the Site 22 biooeil. Also 

concerns certification of completion of post-closure care at Site 22. 



Virginia Solid Waste Management Uniln 

(VR 672-20-10D VAC 20-80-10 ct SW.) 

Regulates the disposal of solid wastes and could apply to the off-site disposal of 

nonhazardous waste associated with the dismantling of the conveyor belt at Site 19 

and grubbing activities conducted prior to soil excavation. 

Virginia Hazslrdous Waste Management ReguIations 

(VR 672-10-119 VAC 2060-10 dm.) 

Regulates the treatment, storage, and disposal of hazardous waste. 

Identification and Listing of Hazardous Waste 

(VR 672-10-1, Part IIL) 

Applies to determining w&e types by ckackiistic. Soil at Site 19 is not 

considered to be hamdous by listing, but may apply to IDW generated as 

part of the conformational mpling for aiuminurn, 2,4,&TPrr and RDX at 

Site 19. 

Releases from Solid Waste Management Units 

(VR 672-1 0, Part X, S d i  10.5) 

Applies to owners/opembm of kiIities that treat hsmdws waste. 

Regulates potential releaxs from all onsite solid waste management units. 

Closure and Post-Closure 

(VR 672-10, Part X, ! h t b  10.6) 

Applies to the closure and post -c los~  care at the Site 22 bioceil to prevent 

escape of h d u s  waste to the environment. 

Use and Management of Containers 

(VR 672- 10, part X, Section 10.8) 

Applies to Site 19 where the IDW associated with confinnational sampling 

may be containerized kfase being disposed of offsite. 



S u b  Impoundments 

(VR 672- 10, Part X, Sect ion 10.10) 

Applies to the Site 22 biocell where Site 19 soil will be treated. The Site 22 

biocell should comply with subsmtive design and mtajnrnent requirements 

to v e n t  the release of waste to the surrounding environment. Currently, 

the biocell is doublslined to prevent releases to the environment. Expansion 

of the biocell (if necessary) should also include a double liier to prevent 

relemes from occurring. 

Virginia Erosion d Sediment Control Regulations 

(VR-1 
Applicable for remedial actions involving Iand disturbing activities. Activities 

including the excavation at Site 19 will have an erosion control plan submitted to 

AtIantic Division,Naval Facilities Engineering Command (LANTDN) for approval. 

2.1 13 Cost Effectiveness 

Ofthe four aIkmdves, Alternative 4 is the most cost effective. It provides maximum 

long-term protection ofhuman health and the environment and shofi-term protection of human health 

and the environtnent with the least expenditure of funds. 

2.11.4 Use of Permanent Solations and Akmative Tmtment Technologics or koarce 

Recovery Technologies to the Maximum Extent h & b k  

The selected remedy is a permanent solution and uses m e a t  technoIogies to the maximum extent 

practicable. Contaminated Site 19 soil will k treated at the Site 22 biocell using a carbon sou= and 

microbes to destroy 2,4,&TNT, EtDX and degradation products of nitratnine compounds. Clean soil 

will then be taken from the Site 22 K i l l  and used as fill at Site 22. 

The Proposed Plan presents the sleeted remedy as the preferred alternative. No significant changa 

to the remedy have been made. 



3.0 RESPONSIVENESS SUMMARY 

The final component of this Record of Decision is the Responsiveness Summary. The purpose of this 

section is to provide a summary of the public's comments, mncem~ and questions about Sites 9 

and 19. 

During the public comment period, written comments, concans and questions were solicited. A 

public meeting was he!d on July 2 1 ,  1997 at the York County Recreational Services Building to 

fmal ly  present the Proposed Plan and to answer questions and receive comments. The transcript of 

this meeting is presented in Appendix A of this Record of Decision. AH comments and concerns 

concerning the remedy have been considered by the DON and USEPA in the selection of the remedid 

alternatives for Sites 9 and 19. 

The responsiveness summary is divided into the following d o n s :  

Overview 

Background on community involvement 

Summary of comments received during the public comment period 

No action is necessary at this time to protect human W t h  and lhe environment at Site 9. At the time 

of the public meeting, the DON endorsed a no action m e d y  for SiEe 9. The rxlrnmunity agreed with 

the no acaion 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 belt at Site 19, WPNSTA, Yorktown. The 

afternative required a dismantling of the conveyor belt and p r o p  disposal and excavation of soil 

contaminated with 2,4,6-TNT and RI)X at concentrations above RLs of 15 mglkg and 5 mglkg, 

respectively. This soil would be treated at the Site 22 biocejl using a carbon source and microbes to 

biologicalIy degrade 2,4,&TNT and RDX. USEPA Region 111 and the Commonwealth of Virginia 

concurred with the p r e M  alternative. 

The community also agrees with the preferred alternative for Site 19. An important factor in 

community approval is on-site treatment of contaminated soil rather h off-site disposai. 

3- I 



3.2 Bacbround on Community Involvement 

N&y ~ornmunities have n good d i n g  relalionship with WPNSTA Yorktown because the Station 

maintains a good neighbor policy through the Public A s k s  Office. WPNSTA Yorktown participates 

in community events and celebrations to foster close ties with the c;ornmunity. As part of the ongoing 

Community Relations Program (CRP), community interviews were conducted in 1941 to infbrm the 

community of the IR Program and solicit feedback on the listing of WPNSTA Yoridown as an NPL 

site. The community expressed concern about three issues: water resources, cleanup funding, and 

information avaiIabi1itylvalidity. This public openness has been maintained by the Public Affairs 

Offie and the Environmental Dirate at WPNSTA Yotictown through the CRP and m l t e d  in 

the formation of the RAB. The WPNSTA RAB is umprised of agency rep-es, t&nical and 

business persons, and members of the commumity at large. The RAB meets regularly and progress 

at sites such as Sites 9 and 19 is discussed fhm the work plan stage to seIection of h e  remedial 

alternative (if necessary). Preliminary Site 9 and 19 results were discussed at past and at the most 

recent RA3 r n h g s .  No significant comments were reoeived for either site at these meetings. 

3 3  Summary of Comments Received Durin~  the Public Comment Period 

The Public Comment Period closed on August 13,1997. No additional comments on the proposed 

remedy wem received by WPNSTA h v i r c m m d  Directorate psonnel or LANTDIV persormel and 

no additional comments were received during the July 2 1,1997 Public MeeGng. 
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PUBLIC MEETING FOR THE 

PROPOSED REMEDIAL ACTION FOR 

SITES 9 AND 19 

=VAL W&APOWS STATION YORKTOWN 

YORKTOWH, VIRGINIA 

Presentation by X c h d  Boff 

July 21, 1997 

York County ~ecreation C e n t e r .  Meeting Room 
301 Goodwin N e c k  Road 

Yorktown, ~irginia 

FOX REPORTING 
21 Michael's Woods D r i v e ,  Rampton, Virg in ia  23666 

(804)  827-7843 



PIS. PHILLIPS: Ladies and gentlemen, 

we're going to call  to oxder the Public Meeting to 

review the Proposed ~emedial Action for Sites 9 and 

19 at Naval Weapons Station, Yaktown,  as part of 

the ir  ongoing cleanup procedures, and t h i s  is under 

the leadership of Mr. Jeff Harlow, and the contractor 

is Baker, and our speaker is Mr. Rich H o f f ,  

MR. HOFF: Thank you. I'm not going 

to te l l  you anythhg that you don't know- First of: 

a l l ,  I appreciate t h e  opportunity .to, c o m e  .d-, and 

talk to you, I ' m  glad the  Navy andJeff and Rick 

asked me to c o m e  down, and glad to be here, .. . 

Tonight's meeting i+s to infom the  

public about potential r i s k s ,  and the prop~sed.~ 

remedies for S i t e s  9 and 19, We're trying to .elicit 

c o m m e n t s  from the public about. t h e .  proposed remedy, 

and address any conceEns that the public zttight-have. 

This  is about the hal£way point in 
* 

the  public comment period. To that extent, we're - 

going to provide a fact sheet for-the remedy at S i t e s  

9 and 19, We're also going to provide aafact sheet 

for the remedial action at Site-I2 to 1et.you-all-- 

know that. remediation of Area A: -Ls a imminent. - - That 

should be happening w i t h i n  the next couple of months, 

1'11 give you a little br5ef :-- - ' . 

FOX REPOmING 
21 Michael's Hoods Drive, Hampton, Virginia -23666 

( 8 0 4 )  827-7843 
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After the Treatability Study 

Characterization, we had the Round Two R e m e d i a l  

Investigation; and the ~ o u n d  Two R e m e d i a l  

Investigation focused on those areas that were  

identified in the Round One in a Treatability 

Characterization Sample as needing additional 

investigation. 

A f t e r  the Round Two RI, there was 

' still s o m e  concerns about the data, being that we 

knew we had composite samples with relatively high 

hits, but we weren't seeing the  same high hits in 

discrete samples that we took £or the Round Two RX. 

T h i s  is simply the nature of explosives contaminated 

media. It's sort of hit and miss- 

Subsequent to the Round Two Remedial 

Investigation, we then went back out w i t h  t e s t  - kits . 

that  delineate site areas of concern, A t  that time 

we got underneath the conveyor be l t .  We w e n t  to 
- 

those areas that wae hot spots in both Round O n e  and 

where some composites showed some potential  problems 

during the  Treatability Characterization Sampling. 

I'm going to star t  w i t h  the Round 

Two ~emedial Investigation. I'm not going to take 

you back to the  Round O n e .  Some of the Round One 

data was used for baseline risk asseesment. The 

L 

FOX REPORTING 
21 Michael's Woods D r i v e ,  Hampton, Virginia 23666 

(804)  827-7843 
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. 

'Round Two Remedial Investigation was really the 

backbone of the data that was used in the 

assessments, They w e r e  conducted in September and 

October of 1995. It's the most recent data that we 

have, 

We collected surface soil, 

subsurface soil data, groundwater data at both Sites 

9 and 19- At S i t e  9 we also collected surface w a t e r  

and sediment from the di tch .  The samples were 

analyzed for the full sweep of contaminants. , ,.The 

t a ~ g e t  compound list organics, TAL, or T a r g e t  Analyte 

L i s t ,  inorganics, the nikodnes/~koaronaatics,,~x 

explosives, and cyanide. We also obtained.benthic, 

macroinvertebrate samples from the sediment of t h e  

Site 9 drainage area. 

Because of the nature of t h a t  area, 

the data was  somewhat equivocal. The d i t c h  dries !*up 

f r o m  t i m e  to time; and as such, L t  really doesn't 
- 

provide a great habitat for collecting benthic-. . -  

organisms. It would really depend on the time ~£.the 

year, and we compromised w i t h  EPA .about how, to 

- prevent this fish sampling. We usually straddle.the 

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

benthic to be present- 

A g a i n ,  Lee Pond was not 

- 



1 

2 

6 11 utilized data from Round One and Round Two RIB. we 

investigated, And most importantly, w i t h  t h e  Round 

Two investigation, we did a quantitative baseline 

3 

4 

5 

7 1) evaluated human receptors, both current and future 

r i sk  assessment that evaluated both human health and 

ecological evaluations. 

The Baseline Risk Assessment 

potential human receptors, including r e s i d e n t s .  

These were  considered, both from an additive 

standpoint, and individually, in that we evaluated 

l1 II children and adults living on site; and again, we 

also considered the most l i k e l y  use of the property, 

the comercia1 or industrial property use scenarios, 

Potential residents, or future 

potential residential exposure considered both a 

potable use of groundwater, and a nonpotable or 

beneficial  use of the underlyhg aquifer. The reason 

being that through the investigative work that wewe've 
- 

done at the Stat ion,  and also some of the work that 

USGS has done out there, the  aquifers that are 

direct ly  undexneath most of our sites, and those 

would be from p r h a r u y  Cornwallis Cave and Yorktown 

Eastover, are not of sufficient quality th&-they can 

1 be used for potable purposes w i t h o u t  some s o r t  of 

pretreatment. And when I say t h e  Upper Yorktown, I'm 

1 
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talking about Yorktown and counties directly below 

that clay between Cornwallis Cave and the Yorktown 

Aquifer, probably about 30, 35 feet in depth. 

As we go down through the Yorktown 

Eastover, we encounter a tightening of the matexials, 

and also y ie ld  becomes a problem in that aquifer. 1 

th ink if you, at least from the  Station's standpoint, 

have to go somewhat deeper to ever really want to use 

water potability from that system. 

In general, we considered Exposure 

at Sites 9 and 19# there was no unacceptable h m n  

health risks associated w i t h  S i t e  9 soil, surface 

w a t e r ,  or sediment. 

Aga in ,  from the groundwater , ! 

standpoint, beneficial use scenxios did not really. 

pose unacceptable human health r i s k s  because when we 

assume a beneficial use, we'xe looking a-t something. 

lgke lawn watering, washing of cars. We don't have 
- 

that ingestion of two liters per day. fox ,25, yexs  ,- 
350 days per year. So if we do evaluate the potable 

use of groundwater, w e  do have unacceptable human 

health xisks associated with it. There are some 

relatively low levels of explosives and volatile 

compounds in the shallow. These attenuate somewhat  

as w e  go down. . . 

- 



I,: 

 gain, groundwater around t h i s  area 

w i l l  be reevaluated as we investigate the pond, 

because one of our concerns is t h i s  groundwater could 

discharge f r o m  b e  Pond, and we haven't adequately 

evaluated t h e  ecological impact associated w i t h  that. 

S i t e  19 so i l  produced unacceptable 

human health r i sks  to both workers and future 

residents. Those are the soils under the  conveyor 

belt, and also one smaller area of concern on the 

other s ide of ~ u i l d i n g  97. And weere assuming just  

from past ope~at ions ,  the offloading and so forth, 

that TNT dust w a s  able to get h t o  that area and it 

appears to be limited to t h e  top six inches or so of 

so i l .  

The ~ c o n o d c a l  Risk Assessment was 

actually conducted t w i c e .  The first t h e  we used a 

method that we had established sometime ago i n  the 

mster Work Plan, and most recently through- formal 
- 

partwring. We have been in consultation w i t h  the 

EPA ~iological Technical  Assistance Group. We've 

worked out new procedures for evaluating the 

ecological risks. What we've done is we've gone back 

to the basics, gone backs to the Draft Ecological 

Risk Assessment Guidance, It's a 1994 document where 

you use a very consemative screening approach with 
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- relatively low numbers to evaluate your chemicals of 

concern, and then you take a look at a l l  the 

potential  receptors, not only terrestrial, but 

aquatic receptors if necessary. You break ant those 

receptors in terms of trophic development, and then 

you conduct very conservative modeling. And so 

you'll find this R i s k  Assessment in Appendix B of the 

Final FS. 

The kind of breakdown, the types of 

receptors we w e r e  looking at, we looked at 

terrestrial receptors, which included the soil 

invertebrates; plants; robins; red-tailed hawks, and 

short-tailed shrews; and meadow voles. 

The aquat ic  receptors really.appl&ed 

to Site 9 ,  and it was a little b i t  of a stretch 

because of the nature of the d i tch .  We looked at , 

f i sh ,  including the cat f i sh .  We evaluated fox 

s e d k n t  benthic macroinvertebrates. Prom the . - . 

, - 
standpoint of comparative criteria, we didnet - 

evaluate the benthic data that  we had. That data is 

in the ~ i n a l  ~ e m e d i a l  Investigation R e p o r t ,  but-we- , 

did not evaluate t h a t  in the Final FS report, 

We use that from the standpoint of 

evaluating what  we had out there, what we expected to 

see, but the screening for the aquatic receptors was 



done using a comparative criteria approach, We 

evaluated bullfrogs, and then f i n a l l y  the great-blue 

herons, A g a i n ,  these receptoxs were selected to 

represent various trophic levels, or t h e  food chain, 

if you will. 

The result of the Eca,logical Risk 

Assessment indicated the presence of lead and 

vanadium in S i t e  9 soils produced unacceptable r i sk  

to robins and shrews. A l ~ u l o ,  iron, lead and THT 

in S i t e  19 soils produced risks to the robin and 

s h r e w ,  Aluminum also produced risk to the vole. 

There was also one detection of iron in the Site 9 

drainage-way that gave BTAG some concern, but that 

sample was in one location at the bottom of the 

drainage-way. It was also at a depth; it was at the 

4 to 8-inch depth level. As we talked about it, the 

concerns became less and less -- less and less 

apparent, because we feel that at the 4 to 8-inch 
- 

depth interval, you're really precluding the type of 

exposure that the m o d e l  was run for, and that was the  

model of the great-blue heron. 

To summarize t h e  S i t e  9 and 19 

Basel ine  Risk Assessment, at S i t e  9 there were no 

unacceptable human health risks, There was a limited 

economical r i sk;  and the reason we say limited is 

-- - 
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sporadically. There wasn't a real source area we 

could get our h a d  around and i d e n t i f y .  And there's 

also the limited nature of the type of exposure, The 

iron in the s a t  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. 

1 

A t  Site 19, there were unacceptable 

r i s k s  to both h m n  health and the environment posed 

by the soils underneath the conveyor b e l t -  Aluminum 

and lead contributed to the unacceptable ecological 

r i s k .  Aluminunawas used again at Building 527, and 

7 

so along the sides of Building 527 you had some 

that the presence of the inorganics were detected 

aluminum hits that were greater than 95 percent Urn, 

upper confidence level,  of station-wide background. 

And because of a s ,  we identified that as a 

potential area of concern in the FS. 
- 

The lead wasn't broken out because 

lead really existed in the presence of the 2, 4, 6 

TNT, and there were two or three locations along the 

belt where the TL3T was pretty high, and you also had 

t h e  lead. We felt  that was not really a significant 

source of lead at the site, other than the paint that 

might have come off the conveyor belt, 
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I * .  

U s i n g  the  results of the Baseline 

Zisk Assessment, w e  w e n t  into t h e  selection of t h e  

preferred alternative, and that's what  we're here 

tonight to present and to solicit comments from 

you-all . 
When you do this, you go through the  

results of the Basel ine Etisk Assessment, you 

summarize those results, and then you develop some 

general response actions, and the response actions 

are usually broad-based evaluations of medium 

specific responses that would satisfy remedial action 

objectives. 

In this case, based on the Baseline 

Risk Assessment and formal partnergng, w e  believe 

that t h e  ~emedial Action Objective of Sites 9 and -19 

is mitigating human health and ecological risks 

associated w i t h  Site 19 soil. We call  that O p e ~ a b l e  

Unit 6 ,  We believe that no action is necessary to 
- 

mitigate risks at Site 9. One,  because of the fact 

there w a s  no human health r i sk ,  either cur;rent or 

future potential risk.  Two, the ecological risks 

w e r e  from the sporadic detection of inorganic 

constituents- There was no real source area. ~ n d  

after talking w i t h  the engineers, we felt that 

remediation of the  Site 9 soil supposed that 
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~colagical  risk might be more detrimental to the 

~veral l  environment- 

Building off the general response 

act ions ,  we began to apply five general actions at 

the S i t e  19 soil- One was no action. We're xequired 

to evaluate t h a t .  One was institutional controls, 

Another response action is containmart. A fourth was 

in s i t n  treatment, and that fell. by the  by for a 

number of reasons. And the f i f t h  was 

removal/treatment/disposal~ And you see that I'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  

Rewests R e p o r t  - 
It shouldn't be any surprise, then, 

that the  remedial action dternative developed for 

Site 19 were very similar to the objectives that we 

pr;oposed. Again, no action, because we're required 
* 

to evaluate no action in a baseline scenario. The 

second remedial action alternative, or RZlA 2, was no 

actiron w i t h  institutional controls. The third is 

capping. The fourth is excavation, biological 

treatment, and then reuse or recycle of those soils. 

The fifth was excavation, soil washing, incineration 

of residuals that w o u l d  be associated w i t h  soil 
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washing, and then reuse and recycle of the washed 

soil, and the fifth was the gross excavation, 

off-site incineration; i .e . ,  the hog and haul, 

As part of the FS, we then evaluated 

each one of the Remedial Action Alternatives using 

threshold criteria, balancing criteria, and modifying 

criteria. The threshold criteria really evaluates 

the pxotectiveness. You look for W s ,  applicable 

relevant appxopriate requirement, on the books out 

there ,that would force you to take an action and 

address it. If not, then we always look at 

protection of human health, and then finally, last 

but not least, the environment. Is it protective of 

the environment. 

Balancing criteria is sort  of the 

engineering-type of criteria, short  and long-term 

effectiveness, t w o ,  reduce the toxic i ty  through the 

use of the remedy. Can we implement? What's the 
- 

time to implement? And how much does it cost? - 

And modifying criteria, that' s what 

we're here tonight for, is to get the community 

acceptance in our selection of the remedyy, and also 

seek state acceptance. 

When we evaluate the threshold 

- criteria, it becomes very apparent that RAAs 3 ,  4, 5' 
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and 6 comply w i t h  protectiveness, or we can attain 

remediatian levels, because there are no real AElARs 

to the s o i l ,  w e  developed remediation levels backing 

out the baseline risk, and we used both the 

ecological goals, the literature values for .toxicity 

that were available, and also back calculation from 

'the human health r i s k  assessment to c o m e  up w i t h  our 

~ernediation Levels. 

It should be no surprise that RAAs 1 

and 2 do not really comply with threshold criteria. 
i 
You're not taking an action, you're pxecluding 

contact w i t h  an institutional control by putting a 

fence up or te l l ing  people don't go there, but it 

doesn't really do anything to  mitigate the overall 

x i s k  thata s associated w i t h  the site, specificalLy 

, not the ecological receptors. 

The balancing criteria, RAA 1, 2 do 

l8 II not result in reduction of toxicity, mobility or 
- 

l9 I1 volume of the chemicals left  on site. Pence doesn't 

2 0  

21 

22 

23 

keep precipitation from infiltrating and moving 

things around, - And they w o u l d  not be effective in 

the  short-term and t h e  long-tern. 

RAA 3, the capping alternative, does 

24 

25 
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not xesult in reduction of toxicity or volume, but it 

does preclude exposure. The long-term effectiveness 



can be problematic, particularly for Jeff on the 

stat ion in that it's only as good as t h e  operation 

and maintenance of the  cover, If the cover is 

allowed to become compromised, if it's not 

maintained, then it isn't a very protective 

alternative- 

RAAs 4, 5 ,  and 6 obviously will 

result in reduction of toxicity because we're going 

to pick that soi l  up and move, we're going to take it 

out of there, With 5 and 6 ,  the implementability is 

somewhat of a question because any incineration 

technology depends on the availability of a permanent 

facility to accept your waste. Then there's always 

t h e  p ~ o b l e m  of transporting the  w a s t e  to that 

location. 

We believe t h a t  FLAA4 is the most 

implementable and cost effective because we have 

b ioce l l  on site- We've proven through the bench 
- 

scale treatability studies that were conducted by 

W e s t ,  and t h e  p i l o t  scale treatability study that  we 

completed last year, that this is an effective 

alternative, and cost effective as well- 

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

could get the buy-in from the public. Cextainly once 

the public has read the Risk Assessment, I: don't 
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think m a n y  would want us to leave the so i l s  under the 

conveyor belt at Site 19. 

And ~emedial A c t i o n  Alternative 2, 

putting up a fence is not going to prevent the 

ecological risk associated with the explosives 

contaminated soil, and it's also not going to 

preclude the ability of these contaminants to move- 

They can m o v e  by overland runoff and certainly 

inf i l trate  the background w a t e r .  

Again, we'll be evaluating Lee Pond 

later on in this year. I think it would be -- 
wouldn't be verry prudent to leave a potential  source 

at S i t e  19 and then do an investigation at Lee Pond 

if, in fact, this could be a potential  source of 

groundwater, and ultimately an Ecological Assessment 

I needs to be done- 

We weren't too suxe about the 

Commonwealth of ~irrginia and cmmunjlty acceptance of 
- 

FtAA 3.  I don't think that the s t a t e  would w a n t  a 

1 bunch of landfills at Weapon Station, nor do f: think 
Jeff w a n t s  to be in the business of managing caps and 

covers for the rest of h i s  life; and, again, toxicity 

- i s  not reduced, and the long-tern effectiveness is 

dependent on the 0 & M. 

I Another problem for us w i t h  RAA 5 
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7 

and 6 is get t ing  any type of public  buy-ins for 

incineration technology. There i s  jus t  a stigma 

behind incineration that -- it's not insumountable, 

but I th ink  when you have biological treatment, like 

we do on-site, we can evaluate these alternatives, 

and we can see whether or n o t  they are cost effective 

for us. In t h i s  case, they're not. 1 w o u l d  say t h a t  

both RAA 5 and 6 were anywhere from t w o  and-a-half 

times to five times as costly as the  alternative, 

which is RAA 4. 

And again, t h e  t h e  .to implement RAA 

4 -- well, as soon as we can get the funding done and 

get the work plans done, we can begin to t a k e  an 

action; whereas, w i t h  5 and 6, we would have to, 

- again, be on-line w i t h  an off-site incinerator 

facility that is permitted to accept the waste. 

 gain, the  preferred alternative is 

R&A 4,  We'xe hoping we can get the buy-in f r o m  the 
- 

Commonwealth and f r o m  t h e  public at large. It is 

protective of human health,  We believe it m e e t s  a l l  

ARARs. And it's permanent in terias of removing 

contaminants. We remove the toxicity by removal of 

contaminants. It's a destruction technology. You'xe 

not going to leave any residues. Even the byproducts 

of the biodegradation are themselves degraded with 

- 



time. And it's implementable, and we believe it's 

cost effective. 

And again, to touch base, and le t  

you know the fact shee t  for the Proposed R e m e d i a l  

A c t i o n  is available, as w e l l  as the Site 12 R e m e d i a l  

A c t i o n .  The public comment  for t h i s  remedy at Site 9 

and 19 closes August 13, 1997. 

I thank you fox your time, and I'll 

take any questions that you might have. 

* 
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