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1.0. 	 DECLARATION OF THE RECORD OF DECISION 

1.1 	 Sjte Name and Location 

Naval Weapons Station (WPNSTA) Yorktown, Yorktown, Virginia 
Sites 6 and 7; Operable Units (OUs) XII, XIII. XIV, and XV 

1.2 	 Statement of Buis and Purpose 

This Record of Decision (ROD) documents the selected remedial action to reduce the risks posed by 

contaminated media at Sites 6 and 7 located at WPNSTA Yorktown, Yorktown, Virginia. Sites 6 and 7 

have been divided into 4 OUs for remediation: 


OUXII - Soil and Sediment at Sile 7 

• 	 Contaminated soil and sediment from the drainage ditch behind Plant 3. The ditch 
received outfall from Plant 3 and was contaminated with nitramine/nitroaromatic 
compounds including: 2,4,6.- trinitrotoluene (INT), amino-dinitrotoluenes (amino
DNTs), cyclotrimethylenenitramine (RDX) and cyclotetramethylenetetranitramine 
(HMX). Soil and sediment were removed from the ditch to conduct a full scale pilot study 
for the bioremediation of explosives contaminated media in 1996. 

OUXIII - Site 6 - Flume Area 

• 	 Soil and sediment from the Site 6 - Flume Area, which inCJudes historic discharges from 
Buildings l 09 and 110, is contaminated with chlorinated volatile compounds including: 
I, l. I-trichloroethane (TCA), trichloroethene (TCE), and tetrachlorocthene (PCE); 
nitraminelnitroaromatic compounds including TNT, amino-DNTs, dinitrotoluenes, H.l'vf.X, 
ROX, 1,3,5-trinitrobenzene; and inorganics including nickel and zinc. 

• 	 Nitraminelnitroaromatic contaminated explosives residue in Building 109 (RCRA Area of 
Concern C and Solid Waste Management Unit 179) exists and could be released to the 
Site 6 - Flume Area if not addressed. 

OUXIV - Site 6 - ExcavatedArea 

• Surface soil in the Site 6- Excavated Area is contaminated with cadmium arid zinc. 

OUXV - Site 6 - lmpoundment Area Surface water and Sediment, Site 7 Surface Water. Site 6 and 7 
Groundwater 

• 	 The Site 6 - Impoundment Area is located at the tenninal end of the Site 6- Flume Area. 
Sediment in the Site 6- lmpoundment is contaminated with nitra.mines/nitroaromatics, 
chlorinated volatile organics and inorganics. The highest concentrations ofthese 
contaminants occur at depth. 

• 	 Groundwater beneath Site 6 and 7, which is not currently used as a potable water source, 
is contaminated with chlorinated volatile organics, nittamines/nitroaromatics, and 
inorganics. It could also act as a potential source ofcontamination to Site 6 and Site 7 
surface water. 



Remedial action was chosen in accordance with the Comprehensive Environmental 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 Hazardous 
Substances Pollution Contingency Plan (NCP). The information supporting the decisions on the selected 
remedy is contained in the administrative record. Section 2.2.2 lists major documents contained in the 
administrative record. 

The Commonwealth ofVirginia concurs with the seleeted remedy. 

1.3 	 Aasmment oftbe Sites 

Actual or threatened releases ofhazardous substances from OUs XIII, XIV, and XV, if not addressed by 
implementing the remedial action selected in this ROD. may present an imminent and substantial danger to 
human health and the environment. No further action is proposed for OU XII because risks posed to 
human health and the environment have been mitigated by a removal action conducted in support of a fuH· 
scale Pilot Study for the bioremcdiation ofexplosives.contaminated sediment conducted in 1996. 

1.4 	 Description oC the Selectcd Remedy 

The remedy for OU XII, OU Xlll, OU XIV, and OU XV is part of a comprehensive environmental 
remediation currently being performed at WPNSTA Yorktown under the Department of Defense (DoD) 
Installation Restoration (IR) Program. 

The removal and treatment of soil/sediment and Building I 09 residue at OU XIII, Site 6·Flume Area. and 
a soil cover at OU XIV, Site 6-Excavated ~address the principaJ threat to human health and the 
environment by eliminating source materials and potential release of these contaminants to the 
environment. They also mitigate the potential for direct contact with soil at the Site 6-Ex.cavated Area. 
Long·tenn monitoring ofsediment.. surface water, and groundwater at OU XV will: 1) evaluate the 
efficacy ofthe removal planned for the Site 6-Flume Area in removing a potential source ofcontinuing 
contaminant release and 2) provide temporal data about conditions in the Site 6-Impoundment Area and 
the quality of shallow groundwater which may interconnect with Sites 6 and 7 surface water and 
sediments. Major components of the selected remedies for OUs XII. XIII, XIV, and XV include: 

OUXII - Site 7 - Drainage .Area 

• 	 No Further Action for OU XII. Approximately 800 cubic yards ofnitramine/nitroaromatic 
and inorganic contaminated soil and sediment were removed as part of a bioremediation 
pilot study conducted in 1996. Soil and sediment have been cleaned up to levels 
appropriate for commerciaJ/industrial use, which is the current land use and the 
most likely future land use for this site. Residual levels ofcontamination, 

-	 however, make the site inappropriate for residential uses. Consequently, 
residential use is prohibited as part of the remedy. 

OUXIII - Site 6 - Flume Area 

• 	 Excavation ofnitraminelnitroaromatic-, chlorinated volatile-, and inorganic-contaminated 
soil and sediment from the Site 6 - Flume Area. 



• Ex siru bioremediation ofsoil and sediment excavated from the Site 6 - Flume Area. 
Nitramine/nitroaromatics are readily degraded by the process, but chlorinated volatiles 
may be recalcitrant to degradation. Ifvolatiles do not degrade during a reasonable cycle of 
ex siru treatment, a contingency remedy (low temperarure thermal desorption) will be 
employed to remove remaining chlorinated volatiles from the soil. 

• 	 Habitat restoration of the Site 6 - Flume Area. 

• 	 Pressure washing ofthe trenches (SWMU 179), and residue removal and pressure 
washing of the trenches under Building 109 (AOC C). 

• 	 Removal ofexplosives-contaminated residue from SWMU 179 and treatment by burning 
at the Station; s thermal treatment unit. · 

• 	 This site will be cleaned up to levels appropriate for commercial/industrial use, which is 
the current land use and the most likely future land use for this site. Residual levels of 
contamination, however, wilt make the site inappropriate for residential uses. 
Consequently, residential use is prohibited as part of the remedy. 

OUXIV - Site 6 - Excavated Area 

• 	 Grading and placement of backfill as a soil cover (minimum 8 inches) to prevent contact 
with cadmium and zinc-contaminated surface soil by terrestrial ecological receptors at the . 
Site 6 - Excavated Area. No long-term monitoring will be necessary. 

• 	 Activities that interfere with or compromise the integrity ofthe cover at this site 
will be prohibited. 

OUXV - Site 6 - lmpoundment Area Sueface Water and Sediment, Surface Water at Site 7. Groundwater 
at Site 6 and 7 

• 	 Long-tenn monitoring of surface water and sediment will be conducted for 
nitramineslnitroaromatics and chlorinated volatile organics and inorganics (including 
nickel and zinc) in the Site 6-Impoundment Area. Long-term monitoring of the 
groundwater throughout Sites 6 and 1 for nitramineslnitroaromatics, chlorinated volatiles 
and inorganics will also be conducted. but this is not the final remedy for groundwater. 
Groundwater at Sites 6 and 7 will be addressed in a separate OU after USEPA Region Ill 
completes a watershed study for Felgates Creek scheduled for September. l 998. Long
term monitoring ofsurface water at Site 7 for similar contaminants. 

• 	 Specifics of the long-term monitoring program will be developed by the Navy, the United 
States Environmental Protection Agency (USEPA) Region III, and Commonwealth of 
Virginia Department of Environmental Quality (DEQ) and presented in a Long-Term 
Monitoring Work Plan, a primary document under the WPNST A Yorktown Federal 
Facilities Agreement (FF A). 
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l.O DECISION SUMMARY 
; 

2.1 Site Name, Location. And Ducrjptioa 

WPNST A Yorktown is a l 0,624 acre installation located on the Virginia Peninsula in York and James City 
Counties and the City ofNewport News (Figure 2·1). The Station is bounded 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 the northeast by the York River and the Colonial National Historic 
Parkway; on the southwestby Route 143 and Interstate 64; and on the southeast by Route 238 and the 
community of Lackey. The locations of Sites 6 and 7 are presented in Figure 2-2. 

2.1.1 Site 6 - Explosives-Contami111ated Wastewater lmpoundment 

The Site 6 study area covers approximately 94 acres and includes the area surrounding Buildings l 09, 11 O. 
and 501; the explosives-contaminated wastewater impoundment {a portion ofOU XV) with the 
associated flume (OU XIIl); an excavated area (OU XIV); and a tributary to Felgates Creek. The Site 6 
study area generally slopes to the west toward the Site 6 - lmpoundment Area. The buildings in the study 
area are surrounded by earthen benns that affect surface water runoff direction. Currently, the Site 6 
lmpoundment Area collects only surface runoff from the area between Buildings 109 and 110. A system 
of trenches and piping originating from Building 109 carried discharge to the Site 6 - Flume Area and the 
Site 6 - Impoundment Area during operations. Building 109 is no longer in use. Figure 2-3 illustrates the 
Site 6 - Flume Area. 

North of the Site 6 - lmpoundment Area, an excavated area has been identified. This area is currently 
wooded. but concrete rubble and miscellaneous debris are evident in the area. The history of the Site 6 
Excavated Area is not documented. The area may have been a fonner soil borrow pit, from which soil was 
obtained to construct the dam for the impoundment. 



FIGURE 2-1 
U» o LOCATION OF NAVAL WEAPONS STATION YORKTOWN
II:• m YORKTOWN, VflGINIA 
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l.1.2 Site 7 - Plant 3 Explosives-Contaminated Wastewater Discharge Area 

Site 7 is a 300-foot long (approximate length) drainage area located adjacent to wetlands and along a small 
tributary to Felga:tes Creek. approximately one mile upstream from the confluence ofFelgates Creek and 
the York River. The buildings in the study area are surrounded by earthen berms that affect surface water 
runoff direction. The Site 7 study area generally slopes toward a ravine located along the southern portion 
of the study area. The actual study area for Site 1 covers approximately 62 acres and includes the area 
surrounding Buildings 375, 502. 503, and 504 (collectively known as Loading Plant 3) as well as a 
drainage area. Sediment and some soil along the banks ofthe drainage area (OU XII) were removed for 
the full-scale Pilot Study for the bioremediation ofexplosives-contaminated soil conducted in 1996. The 
removal focused on soil and sediment in the Site 7 - Drainage Area containing concentrations of 
nitramine/nitroaromatic compounds ~xceeding human health based remediation levels derived for 
commercial/industrial property use. The Site 7 - Drainage Area discharges to a small tributary of Felgates 
Creek. 

2.2 Site Histoa and Egforceme111t ActMtles 

2.2.1 Site History 

Originally named the U.S. Mine Depot, WPNSTA Yorktown was established in 1918 to support the laying 
of mines in the North Sea during World War I. For 20 years after World War C. the depot received, 
reclaimed, stor~ and issued mines, depth charges, and related materials. During World War II. the 
facility was expanded to include three additional TNT loading plants and new torpedo overhaul facilities. 
On August 7, 1959, the depot was redesignated the U.S. Naval Weapons Station. Currently. the primary 
mission ofWPNSTA Yorktown is to provide ordnance, technical suppon, and related services to sustain 
the war-fighting capability of the armed forces in support of national military strategy. 

The Site 6- Impoundment Area was Connerly used during the years of 1942 through 1975 as a settling 
basin for nitraminc-contaminated wash down water. The contaminated wasteWater was generated from the 
explosives reclamation facility at Building 109 and from weapons loading operations at Building 110. 
This wastewater flowed "1ong concrete flumes in what has been designated as the Site 6 - Flume Area. 
The explosives reclamation facility released solvents such as TCE and TCA and nitramine/nitroaromatic 
compounds such as TNT and ROX to the Site 6 - lmpoundment Area. The weapons reclamation 
operations released solvents and nitramine compounds to the Site 6 - Impoundment Area by means ofa 
concrete-lined drainage channel or flume that emanates from Building 109. In 1975, a carbon adsorption 
tower was installed to treat the contaminated wastewater before it was discharged from Buildings l 09 and 
t I 0 into the Site 6 - Flume Area. A National Pollutant Discharge Elimination System (NPDES) Pennit 
was granted by the USEPA Region m to allow this discharge. In 1986, the effluent from the tower was 
diverted to the sanitary sewer and ultimately to the Hampton Roads Sanitation District (HRSD). The Site 6 
- lmpoundment Area currently collects only surface water runoff from the area between Buildings l 09 and 
110. Based on a Resource Conservation and Recovery Act (RCRA) Solid Waste Management Unit 
Investigation at WPNSTA Yorktown. the EPA Office of RCRA programs issued a final report in 
December 1992 which identified 94 areas at WPNSTA Yorktown that require additional investigation 
under the RCRA. Two of these areas are AOC C - Building 109 Contaminated Structure and SWMU 179 
- Building I 09 trenches and piping. 

The history of the Site 6 - Excavated Area identified north ofthe Site 6 • lmpoundment Area is not 
documented. The area may have been a former soil borrow pit. from which soil was obtained to build the 
dam for the lmpoundment Area. 



The Site 7 • Drainage Area received nitramine-contaminated wastewater from Loading Plant 3 
(Building 375, 502, SOJ, and 504) between 1945 and 1975. ln 1975, a carbon adsorption tower was 
installed to treat the contaminated wastewater prior to discharge to the Site 7 • Drainage Area. An NPDES 
Pennit was granted by USEPA Region Ill to allow this discharge. ln 1986, the discharge from the tower 
was diverted to the sanitary sewer and ultimately to the HR.SD. The Site 7 - Drainage Area did not receive 
discharge ftom Plant 3 after this date. Soilisediment from the Site 7 - Drainage Area was removed in 
1996 as part ofthe fuJl-scale Pilot Study for biorem.ediation ofexplosives contamination and the area 
restored. 

2.2.2 	 Enforcement Activities 

On October 15. 1992, WPNSTA Yorktown was included on the Nationl.l Priorities List (NPL) because of 
the facility's proximity to wetlands and the potential impact on the surrounding environment. A FFA 
between USEPA Region III, the Commonwealth ofVirginia, and the Department ofthe Navy (DoN) was 
finalized in August of 1994 for WPNSTA Yorktown. The FFA covers the investigation, development. 
selection. and implementation of response actions, satisfying WPNSTA Yorktown's RCRA corrective 
action obligations as well as appropriate provisions ofCERCLA for all sites, SWMUs. and RCRA AOCs. 

In December l 996, a full-scale Pilot Scale study was conducted using Site 7 - Drainage Area soiUsediment 
to detennine ifan aqueous-phase, ex-situ biocell could remediate explosives-contaminated soil. Therefore~ 
the source of nitramine/nitroaromatic contamination at Site 7 was removed as part ofthis study. No other 
documented enforcement activities have been conducted at either Sites 6 or 7 under the FFA. 

The following documents provide details ofthe site investigations and assessments of c:lcanup actions for 
OUs XII, XIII, XIV, and XV. 

• 	 C.C. Johnson & Associates, Inc. and CH2M Hill. Initial Assessment Study ofNaval 
Weapons Station. Yorktown. July 1984. · 

• 	 Dames & Moore. Cgnfirmation Stud¥,Step IA CYeriflcatioq). Round One. Naval 
Weapons Station. Yorkto\\IJlt Yirajnja. June 1986. 

• 	 Dames & Moore. Confinn&tjon Study Step IA (.Vc.dficatjoo) Round Two. Naya] 
Weapons Station. Yorktown. Yitainja. June 1988. 

• 	 Baker Environment&~ Inc. and Roy F. Weston, Inc. focused Bjoloaical Samplina and 
PreHmingy Risk Evaluation Naval \£:capons Station. Yorlctown. Yirainia. July 1993. 

• 	 Baker Environmental. Inc. And Roy F. Weston, Inc. Final Round One Remedial 
lnyestigation Report for Sjtes 1-9. 1 L 12. 16-19. Nayal Weapons Statiog. Yod@wn, 
VU:aioia. July 1993. 

• 	 Baker Environmental. Inc. FiDAi Habitat Evaluation Rcpgrt (WJ>NSIA Sites 1. 2. 3, 4. 6. 
7. 8. 9. 11. 12. 16. 17. 18. 19. and 21), July l99S. 

• 	 Baker Environmental, Inc. Fjoal PilOS Stud~ llepgrt for the Explosiyes-Contamjnated Soil 
at the Naval Weappns Station Yorktown. Yorktown. Yirgjnia. July 1997. 

Baker Environmental, Inc. Interim final Remedial (nyeatjption Round Two Report.
Navw Weamms Slation. :YOlktown. Yir.ainia. February l998. 



2.2.3 History of Previous Iavestigations 

The purpose ofthe Initial Assessment Study (IAS) (C.C. Johnson & Associates. Inc. and CH2M Hill, July 
1984) was to identify and assess sites posing a potential threat to human health and/or the environment. A 
total of 19 potentially contaminated sites were identified based on information from historical records, 
aerial photographs, field inspections, and personnel interviews. The IAS concluded that 15 of the 19 sites. 
including Sites 6 and 7, were of sufficient threat to human health or the environment to warrant 
Confirmation Studies. 

A Confirmation Study was then conducted for the l S sites and two rounds of data were obtained. The first 
round ofdata was collected in the winter of 1986. This effon was documented in the "Confirmation Study 
Step IA (Verification), Round One," (Dames & Moore, June 1986). The second round of sampling was 
conducted during November-December 1987 and results ofthe analyses were presented in the 
"Confirmation Study Step IA (Verification), Round Two;• (Dames & Moore, June 1988). 

The 15 sites, including Sites 6 and 7. 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 
samples were collected and analyzed for Target Compound List (TCL) organics. Target Analyte List 
(TAL) inorganics, and nitramine/nitroaromatic compounds (explosives). Samples from Sites 6 and 7 
indicated the presence ofcontamination in surface water and sediment. However, the nature and extent of 
the contamination at Sites 6 and 7 was not completely defined by the results ofthe Round One RI. 
Additional sampling was recommended for all media. 

The Round Two RI and report for Sites 6and1 was completed in February of 1998. Additional soil and 
sediment data indicated that contamination was present at both sites. These sample data were used as part 
of the Feasibility Study (FS) Report (March t998) to determine the extent ofsoil contamination. FS soil 
data confirmed that the highest levels ofexplosives contamination were at the Site 6-Flume Area in 
sediment. · 

A Supplemental Investigation to the Round Two RI was conducted in February 1996 at the Site 6
Impoundment Area to collect additional data to delineate the potential extent ofcontamination within the 
impoundment. The Supplemental Investigation inc:luded the collection of shallow soil samples and 
sediment samples. Shallow soi] samples were collected along the northern and eastern banks of the 
impoundment and sediment samples were collected throughout the impoundment area. Analytical results 
indicate that the sediments have been impacted by volatile organic compounds (VOCs), semivolatile 
organic compounds (SVOCs), and nitramine compounds, particularly in the vicinity of the former 
wastewater discharge area of the impoundment. · 

Following the Supplemental Investigation, USEPA was concerned that there was not enough data on 
explosives contamination at AOC C and SWMU 179. Although these areas are encompassed by the Site 6 
study are~ USEPA believed that an insufficient number of samples had been collected in close proximity 
to evaluate in:ipacts on environmental media. As a result, founeen additional soil samples were collected 
in October 1996. The samples were collected at depths ranging from 0 to 4 feet below ground surface 
(bgs). All of the samples were field tested for TNT and submitted to a laboratory for VOC analysis. The 
TNT test kit results indicated that all of the soil samples collected had TNT concentrations less than 30 
pans per million (ppm), the lower end of the detection limit. Soil samples were not sent to a laboratory for 
TNT confirmation. Based on the data and information gained from the October 1996 sampling event. no 
additional RCRA activities were needed at SWMU 179 and AOC C. 

A full-scale Pilot Study to treat explosives-contaminated soiVsediment obtained from Site 7 was conducted 



between September and December of 1996. The purpose of the study was to determine the technical 
implementability, effectiveness, and future costs ofan anaerobic remediation technology used to treat 
cxplosives--contaminated soil. Approximately 770 cubic yards ofsoil were excavated from the drainage 
area leading to the tributuy at Site 7. Soil with TNT concentrations exceeding 30 ppm was excavated and 
sent to the newly-constructed biocell at another site at WPNSTA Yorktown. The TNT concentrations in 
the soil entering the biocell averaged over 1,000 ppm. After treatment, the TNT concentrations ranged 
from less than I ppm to 4 ppm. As a result ofthis full-scale Pilot Study, the source ofcontamination has 
been removed from Site 7. · 

An ecological toxicity study was conducted on the sediment in the Site 6- Flume Area at Site 6 in 1997. 
The purpose of the study was to further define the extent ofexplosive contamination and to establish 
toxicity-based site-specific cleanup goals for the explosive contaminants. In August, 1997, Baker collected 
a series of sediment samples from the Site 6 - Flume Area. The sediment samples were submitted to an 
off-site analytical laboratory and to an ecological toxicity laboratory for analysis. An acute ( 10-day) and a 
chronic (28-day) ecological toxicity study were conducted on the sediments. The tests indicated that 1NT 
concentrations above a range of 68,000 to 118,000 µg/kg may pose risks to benthic macroinvertebrates. 

On February 11, 1998, a composite soil sample was collected from the Site 6-Ftume Area (near the 
concrete flumes) by Baker personnel. The soil sample was split with Grace Environmental (a treatability 
study vendor) for a Soil Optimization Study to determine the ability ofOaramend«l, a proprietary 
technology, to remediate volatiles and nitramines/nitroaromatics. Baker submitted the sample to an off-site 
laboratory for analysis ofTCL VOC~ SVOCs, pesticideslpolychlorinated biphenyls (PCBs), nitramines, 
and T AL inorganics. 

2.3 Birhli&)Us of Commyaity PartlcilJltiu 

The Proposed Remedial Action Plan (PRAP) for Sites 6 and 7 was released to the public in May 1998 at 
the four, information repositories listed below: 

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

• Newpon News City Public Library 
Grissom Branch 
366 Deshazer Drive 
Newport News, VA 23608 
(7S7) 886-7896 

• Gloucester Public Library 
P.O. Box 367, Main Street 
Gloucester, VA 23601 
(804) 693-2998 

• Naval Weapons Station Yorktown 
Environmental Directorate 
Building 31-B, P.O. Drawer 160 
Yorktown. VA 23691-0160 
(757) 887-4775 (ext. 29)(Contact: Mr. Jeff'Hatlow) 



The notice of availability of this document was published ?\fay 10, 1998 in the Daily Press. A public 

comment period was held from May 26, 1998 to July l I, 1998. A fact sheet that summarized the Proposed 

Plan was distributed to attendees ofthe Public Meeting held at the York County Recreational Services 

Meeting Room, 30l Godwin Neck Road, Yorktown, Virginia, on May 26, 1998. This meeting was held to 

infonn interested members ofthe community about the preferred remedial alternative under consideration. 

Responses to comments received during the public comment period and a transcript of the Public Meeting 

are included in the Responsiveness Summary in Section 3 .0 of this document. 


2.4 Scqge and Role of the Remedy 

The studies.at Sites 6 and 7 are part ofcomprehensive environmental investigations being conducted under 

the IR Program at WPNSTA Yorktown. OU XII consists of soil, surface water, and sediment at Site 7. 

Contaminated sediment was excavated from Site 1 and used in the full-scale Pilot Study for explosives

contaminated soil remediation through bioremediation. No additional action is recommended for OU XII. 


OU XIII consists of soil and sediment at Site 6-Flume Area and explosives-contaminated residue under 
Building l 09. The remedial a<:tion will consist of removing and treating approximately 20 cubic yards of 
explosives-contaminated residue and pressure washing AOC C in order to prevent it from being a 
secondary source of contamination for the Site 6-Flume Area. SWMU 179 will be pressure washed to 
prevent any future potential releases from the building. Residue will be transported to an on-site burning 
area for treatment. The Site 6-Flume Area soil/sediment contains concentrations ofexplosives that pose a 
potential threat to human health and the ~nvironrnent. The sediment also contains concentrations of 
volatiles and inorganics that pose a potential ecological risk. The soiVsediment will be excavated until 
confirmation sampling indicates that all of the contamination has been removed and contaminants 
remaining in soil are at concentrations equal t07 or lower than, risk-based remediation levels (RLs). 
Contaminated soiVsediment from the Site 6-Flume Area will be treated using an ex situ bioremediation 
process. A contingency remedy may be necessary to remediate volatile organics to health based goals. lfa 
reasonable cycle (cycle length is weather dependent) ofex situ biological treatment does not reduce 
volatile organic contamination in soil/sediment to concentrations equal to, or below risk - based treatment 
goals, low temperature thennal desorption may be employed to reduce chlorinated volatile organic 
concentrations to health based levels. Successfully treated soil/sediment will be used at the Station as 
clean fill. The Site 6 - Flume Area will be restored with clean fill and 4 inches oftopsoil for revegetation. 
The Site 6 - Flume Area and contaminant concentrations that exceed risk-based remediation levels (Rl..s) 
are shown in Figures 2-4 and 2-5. 

OU XV includes groundwater, surface water, and sediment at the Site 6 • Impoundment Area. Although 
some potential for human health and ecological risk exists at the Site 6 - Impoundment Area, remediation 
of the site would harm the surrounding ecological receptors by destroying habitat. As such, no active 
remediation is recommended for the areas contaminated with nitramines/nitroaromatics, chlorinated 
volatiles, and inorganics. Long-tenn groundwater, surface water, and sediment monitoring will be 
conducted to determine if the surface water and groundwater in the Site 6 • lmpoundment Area are 
impacted by the sediment contamination or ifcontaminant concentrations are increasing or decreasing over 
time. The Site 6 • Impoundment Area and contaminant concentrations that exceed risk-based remediation 
levels are shown in Figure 2-4. 

Potential for ecological risk exists at OU XIV (Site 6 - Excavated Area). To protect the environment. a soil. 
cover will be placed over the Site 6 • Excavated Area to prevent ecological receptors from coming into 
contact with the zinc and cadmium-contaminated surface soil. The cover will consist of 8·inchcs of fill 
and 4-inches of topsoil for revegctation. The Site 6- Excavated Area and contaminant concentrations that 

http:studies.at


exceed risk-based remediation levels are shown in Figure 2-4. 
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2.5 	 Sgmmaa of Site Charaeteri:ttics 

OUXII - Site 7 - Drainage Area 

• 	 Approximately 800 cubic yards of soil and sediment at the Site 7 - Drainage Area was 
contaminated with nitramines/nitroaromatics including TNT (as high as 40,000 mg/Kg), 
HMX (as high as 3,200 mg/Kg) and ROX (as high as 14,000 mg/Kg). This soil and 
sediment was removed during a full-scale Pilot Study for ex-situ biorcmediation 
conducted at the biocell at Site 22 at WPNSTA. The contaminants TNT and ROX could 
cause both noncarcinogenic and carcinogenic health effects in exposed humans. The 
most recent toxicity data for HMX indicates that only systemic (noncarcinogenic) health 
effects could occur in humans subsequent to exposure. TNT, ROX and HMX are only 
slightly mobile in environmental media., relative to very mobile organic oontaminants such 
as the chlorinated volatile organics. 

OUXIII - Site 6 - Flume Area 

• 	 Approximately l ,000 cubic yards of soil and sediment in the Site 6 - Flume Area is 
contaminated with nitramines, nitroaromatics, and VOCs. Contaminants ofconcern at the 
Site 6 - Flume Area include TNT (as high as 93,000 mg/Kg), ROX ( as high as 3,900 
mg/Kg), TCE (as high as 2,600 mg/Kg), nickel (as high as 232J mg/Kg) and zinc (as high 
as 698 mg/Kg). TCE could cause both systemic health effects as well as carcinogenic 
health effects in exposed human receptors. Zinc is a systemic toxicant and is not 
considered to be a known carcinogen. TCE and other chlorinated volatiles are very 
mobile in environmental media by virtue of their corresponding water solubility and 
relatively low octanol/water partitioning coefficients. Zinc is relatively immobile in 
environmental media, as are most inorganic contaminants. 

OUXIV - Site 6 - ExcavatedArea 

• 	 Soil from OU XIV may have been excavated to build the dam at the lmpoundment Area. 
Approximately 500 cubic yards ofsoil in the Site 6 - Excavated Area is contaminated with 
cadmium (18.4 mg/Kg) and zinc (l,9SO mg/Kg). These inorganic constituents pose a 
potential ecological risk. Cadmium and zinc could cause systemic health effects in 
potentially exposed human receptors. Both contaminants are considered to be relatively 
immobile in environmental media. 

OUXV - Site 6 - lmpoundment Area Surface Water and Sediment, Surface Water at Site 7. Groundwater 
at Site 6 and 7 

• The Site 6 - Impoundment Area is located at the terminal end of the Site 6 - Flume Area . 
. Sediment in the Site 6 - lmpoundment is contaminated with nitramines/nitroaromatics, 
chlorinated volatile organics and inorganics. The highest concentrations of these 
contaminants occur at depth where TNT was detected at a maximum concentration of 
2,500 mg/Kg and 4-amino-2,6-DNT was detected at a maximum of 520 mg/Kg. The 
contaminant 4-amino-2,6-DNT is a systemic toxicant that is relatively immobile in 
environmental media. 



• 	 Groundwater beneath Site 6 and 7, which is not currently used as a source of potable 
water. is contaminated with chlorinated volatile organics including TCE which was 
detected at a maximum concentration of370 ug!L, nitramines/nitroaromatics including 
HMX (7.6 ug/L) and RDX (16 uglL), and inorganics. It could also act as a potential 
source ofcontamination to Site 6 surface water where volatile organics such as TCE were 
detected at concentrations of 15 ugfL during the Round One RI. . 
Nitramines/nitroaromatics were also detected in surface water samples taken from the 
Site 6 • Impoundment Area. 

2.6 	 Sgmmaey ofSite Ri:lka 

A baseline risk assessment {RA) was conducted as part ofthe Sites 6 and 7 Round Two Remedial 

Investigation Report (Bak.er, 1998). Both human health and ecological RAs were conducted. This section 

summarizes the results of the baseline RA and those contaminants associated with unacceptable human 

health risks and potential adverse ecological effects. 


Human health risks are described by evaluating noncarcinogenic (systemic) and carcinogenic health 
effects. Reference dose {RfDs) values have been developed by EPA for indicating the potential for 
adverse health effects from exposure to contaminants ofpotential concern (COPCs) exhibiting 
noncarcinogcnic effects. RfDs, which are expressed in units of mg/Kg-day, are estimates of lifetime daily 
exposure lev~ls for hum~ including sensitive individuals. RfDs are derived from human 
epidemiological data or animal studies to which uncertainty factors have.been applied to account for the 
use ofanimal data to predict effects on humans. These uncertainty factors help ensure that the RtD's 
will not underestimate the potential for adverse noncarcinogenic effects to occur.The potential for 
noncarcinogenic effects is evaluated by comparing an exposure level over a specified time period 
( c.g, lifetime) with a reference dose for a similar exposure period. The ratio ofexposure to the 
reference dose is caJled a hazard quotient (HQ). HQ values are then summed to produce hazaird indices 
(His) for each potential receptor and means of exposure (dermal, ingestion, inhalation). Ifa hazard index 
is greater than or equal to 1.0, the contaminants included in the hazard index are re-examined to see 
whether they affect the same target organ (e.g., liver). Ifthey do not, new hazard indices are computed, 
summing HQ values only for contaminants that affect a single target organ. Contaminants that affect a 
single target organ and produce a hazard index greater than or equal to 1.0 are considered to be chemicals 
ofconcern (COCs) and remedial action is considered to reduce the risk ofadverse, noncan:inogenic health 
effects in the exposed population. 

Carcinogenic human health risks are expressed as a probability known as an incremental lifetime cancer 
risk (ICR}. This risk is the incremental probability that an individual will develop cancer in his or her 
Hf etime following exposure to a contaminant. These risks are usually expressed in scientific notation 
(e.g., 1 x 104

). An incremental lifetime cancer risk of l x 10'6, for example, indicates that an 
individual who receives an estimated reasonable maximum exposure to contaminants at a site has a 1 
in l ,000,000 .chance ofdeveloping cancer as a result.· This is referred to as an "incremental lifetime 
cancer risk" because it would be in addition to the risks ofcancer individuals face from other causes 
{for example, smoking). The ICR values for all potentially carcinogenic COPCs to which a person may 
be exposed arc added together. The total ICR value is compared to EPA•s generally acceptable risk range 
of 1 x IO"" to l x 1 O". The generally acceptable risk range is the range of cancer risks considered to be 
acceptable at most sites under most circumstances. For example, the upper end ofUSEPA's acceptable 
risk range, 1x10.. , means that.one additional cancer case is estimated to occur in an exposed population of 
10,000 as a result ofexposure to the site. It can also mean that an individual with an ICR value of 1x10...( 
has an estimated increased probability of0.01% ofcontracting cancer following exposure over the course 



of a lifetime. 

ICR values of l o-4 or greater are evaluated to identify those contaminants in environmental media 
responsible for 95% of the unacceptable risk. These chemicals are considered to be COCs and remedial 
action is considered to reduce the cancer risk. 

Because WPNST A Yorktown was placed on the National Priority List (NPL) as a result of ecological 
concerns (proximity to wetlands, etc.) potential ecological receptors are also evaluated at each site. 
Terrestrial and aquatic receptors are evaluated by: 1) a general comparison to existing toxicity criteria; and 
2) conservative contaminant uptake modeling to establish a site specific body burden in an animal or 
organism and a comparison to published toxicity data for a similar animal or organism. Both phases of the 
ecological risk assessment culminate with the calculation ofecological HQs. Ecological HQ values greater 
than or equal to J.O indicate the potential for adverse effects on the environment. and chemicals producing 
these values are considered ecological contaminants ofconcern. Remediation of these contaminants must 
be considered carefully, so that the selected remedy docs not create more short-term harm to the ecological 
receptors than is produced by leaving contaminants in place. For example, scientists must decide if more 
damage will be done by removing sediments,and destroying a wetland or by having contaminants remain 
in the sediment. 



2.6.l 	 Human Health Risk Assessment 

Because ofthe nature ofactivities conducted at and around Sites 6 and 7. potential cWTent human 
exposure is limited. Both sites lie within the Explosive Safety Quantity Distance (ESQD) arc (associated 
with the storage ofmunitions) and inside the restricted area ofthe Station. Residential development is not 
pennitted in these areas. Current potential human receptors evaluated in the baseline RA for Sites 6 and 7 
include: 

• 	 Adoles<:ent (7-15 years old) Trespassers 
• 	 Adult Trespassers 
• 	 Civilian Adult Workers 

The adult and adolescent trespasser scenario is unlikely~ but assumes that Station personnel and adolescent 
family members would trespass onto the site for recreational purposes. The exposure potential was 
assumed to occur up to 143 days per year for 4 years. This estimate is conservative because current 
property use restrictions prohibit this type ofexposure at Shes 6 and 7. 

The civilian adult worker scenario assumes that workers could potentially be exposed to contaminants in 
surface soil, airborne dust from surface soil, surface water, and sediment during cutting/clearing oftall 
grasses and trees or other general maintenance activities. This would occur infrequently so the potential 
exposure was assumed to be 14 days per year, 8 hours per day for 25 years. 

Future potential human receptors evaluated in the baseline RA for Sites 6 and 1 include: 

• 	 Future On-Site Adult and Young Child (l-6 years old) Residents 
• 	 Future Adult and Adolescent (7-1 Syears old) Recreational Users at Felgates Creek and 

Tributaries 
• 	 Future On-Site Adult Construction Workers 
• 	 Future On-Site Adult Commercial Workers 

Future residential development is unlikely at Sites 6 and 7 because they fall within the restricted area of the 
Station. However, the future on-site adult and young child resident scenario was evaluated to address all 
types of potential exposure and provide a conservative estimate of future human risk. Future adult and 
young child residents were evaluated for potential exposure to groundwater, surface soil, surface water, 
and sediment. An exposure frequency for surface soil of 350 days per year with durations of24 years for 
adults and 6 years for child residents was used. For groundwater, surface water. and sediment. an exposure 
frequency of40. days per year for the same durations as for surface soil was assumed. 

Groundwater was also evaluated as part of the future residential scenario. The shallow aquifers (Cornwallis 
Cave and Upper Yorktown) are not currently used as a source of potable water. Although pump tests were 
not pcrfonned for the Cornwallis Cave or Upper Yorktown-Eastover aquifers in the vicinity of Sites 6 and 
7, these aquifers can produce low yields (0 to 10 gallons per minute throughout wPNSTA Yorktown) 
(Broc:km~ ct al., 1997) and contain naturally-occuning concentrations of inorganics including iron, 
manganese, and zinc in excess of Secondary Maximum Contaminant Levels (SMCLs). Groundwater was 
evaluated in the baseline RA for non-potable use, considering a beneficial use sce.nario such as lawn 
watering and car washing by future residents .. Potential human health risks derived assuming a beneficial 
use scenario for groundwater fall within the generally acceptable target risk range, but the potential effects 
on the water quality in the Site .6 - lmpoundment Area and the ecology have not been detennined. 



The following subsections present a summary of the human health risk assessment, unacceptable risks, and 
the role of the selected remedy in addressing unacceptable risks. 

Tables 2-1 and 2-2 present COPCs for affected media at Site 6. Tables in Appendix A include 
concentrations for COPCs at Site 6. 

ICR values at Site 6 fall within USEPA's acceptable risk range for all environmental media assuming 
future residential property use (Table 2-3 ). Cumulative HI values, the sum of all HQs, exceed 1.0 for 
future resident children exposed to aluminu~, arsenic, antimony, cadmium. iron. and manganese in soil. 
Individual HQ values calculated specifically for these contaminants do not exceed 1.0. These 
contaminants do not affect similar target organs; therefore, adverse noncarcinogenic human health risks 
are not expected to occur following residential exposure to Site 6 soil at any area. 

The presence of4-amino-2,6-DNT; TNT; and iron in the Site 6-Impoundment Area sediment produces 
cumulative HI values in excess of 1.0 for both exposed children and adults. Individual contaminant HQs 
do not exceed 1.0. even though TNT and 4-amino-2.(;..DNT HQ values arc summed because the liver 
would most likely be the target organ for these contaminants. Under these circumstances, these 
contaminants do not pose an unacceptable health risk. 

Table 2-4 presents ICR and HI values for potential adult and adolescent trespassers. ICR values for all 
environmental media evaluated at Site 6 fall within USEPA's acceptable risk range of 1 x 10.,. to 1 x 10"'. 
HI values are below 1.0 for all media with the exception ofthe S itc 6 • Impoundment Area sediment, 
where 4-amino-2,6-DNT produces HQ values in excess of LO under reasonable maximum exposure 
(RMB) analysis of both adult (HQ=J.0) and adolescent receptors (HQ=J.8). Cumulative HI values for 
adults and adolescents exposed to Site 6 • lmpoundment Area sediment are 4.4 and S.7, respectively. 
indicating the potential for adverse noncarcinogenic health effects to occur subsequent to exposure. 
Although 4-amino-2,6-DNT produces elevated HQ values, the presence of4-amino-2,(;..0NT at a single 
location (6SD42), detected at a maximum concentration of520 mg/Kg is responsible for HQ values in 
excess of 1.0. No other contaminant detected in the Site 6 • Impoundment Area at any other location 
produces an HQ value above 1 ~O. 



TABLEl-1 


SITE6 

SUMMARY OF HUMAN HEALTH COPCs FOR SOIL AND SEDIMENT 


NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 


Flume/ 
Excavated Surface Soil Surface Soil Subsurface lmpoundment Tributary 

COPCs Area Soil (Round One) (Round Two) 111 Soil Area Sediment 01 Sediment 
Volatiles: 

l, l -Dichloroethane x 
1,2-Dichloroethane x 
I, 1-Dichloroethene x x 
cis-1,2-Dichloroethene x 
trans-1,2-Dichloroelhene x 
1,2-Dichloroethene (Total) x 
I, I ,2,2· Tetnchloroethane x 
Tetrachloroethene x x. 
I, I,1-Trichloroelhane x 
1,1,2·Trichloroelhane x 
Trichloroethene x x 
Vinyl Chloride x x 
Semlvolatlla: 

Acenaphthene 	 x 
xAnthracene 
xBenzo(a)anthracene x 
xBenzo(a)pyrene 	 x 
xBenzo(b)fluoranthene x 
xBenzo(k)fluoranlhene 	 x 
xBenzo(2,h,ilnervlene 



TABLE 2-1 (continued) 

COPCs 

Carbazole 
Chryscne 

Dibenzo(a,h) anthraccne 

2,4-Dinitrotoluene 
2,6-0initrotoluene 
Fluoranthenc 
Fluorene 
lndeno(1,2,3-cd) pyrene 

2-Methylnaphthalene 

Naphthalene 
Phenanthrene 
Pyrcne 

Nltramines: 

SITE6 
SUMMARY OF HUMAN HEALTH COPCs FOR SOIL AND SEDIMENT 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Flume/ 
Excavated Surface Soil Surface Soil Subsurfac lmpoundment Tributary 
Arca Soil (Round One) (Round Two)m e Soil Area Sediment ui Sediment 

x 
x x 
x x 

x 
x 
x 
x 

x x 
x 
x 
x 
x 

2-Amino-4,6-Dinitrotoluene x 
4-Amino-2,6-Dinitrotoluene x x 

x1,3-Dinitrobenz.ene 
xHMX 

x xROX 
x x1,3,S-Trinitrobenzenc 
x x• 2,4,6-Trinitrotoluene 



TABLE 2-1 (c:ontlnu,ed) 

• SITE6 

SUMMARY OF HUMAN HEALTH COPCs FOR SOIL AND SEDIMENT 

COPCs 
laoraaaics: 

Aluminum 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Iron 
Manganese 
Nickel 
Vanadium 
Zinc 

Notes: 

NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 


Excavated Surface Soil Surface Soil Subsurfac 
Area Soil (Round One) (Round Two) 111 e Soil 

x x x 

x x x 

x x :x x 

x x x x 

x 

x x 

x x x x 


x x 


x 


Flume/ 
lmpoundment 

Area Sediment 0 > 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 


Tributary 

Sediment 


x 


x 

x 


x 

x 

x 


x 


01 Includes COPCs selected from analytical data acquired over the combined Round Two RI and Round Two Supplemental Investigation. 



SITE6 

SUMMARY OF HUMAN HEALTH COPCs FOR GROUNDWATER AND SURFACE WATER 


NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

COPCs 
Volatiles: 

I, t-Dichloroethane 
I, 1-Dichloroethenc 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethcne 
1,2-Dichloroethcnc (Total) 
l, l ,2,2-Tclnl:Chloroethane 
I, I,I-Trichloroethane 
Trichloroethene 
Semivolatila: 

Bcnzo(a)anthraccne 
Bcnzo(a)pyrenc 
Bcnzo(b)fluoranthcnc 
Bcnzo(k)fluoranthcnc 

Chryscnc 
Phcnanthrcne 

Groundwater 
(Dissolved) 

x 
x 
x 
x 

x 
x 

Groundwater 
(Total) 

x 
x 
x 
x 

x 
x 

lmpoundment 
Area Surface 

Water 
(Total) 

x 
x 

x 
x 
x 

x 
x 
x 
x 
x 
x 

Tributary Area 
Surface Water 

(Total) 

x 



TABLE 2-2 (contlin11ed) 


SITE6 

SUMMARY OF HUMAN HEALTH COPCs FOR GROUNDWATER AND SURFACE WATER 


NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 


lmpoundment Tributary 
Area Surface Area Surface 

Groundwater Groundwater Water Water 
COPCs (Dissolved) (Total) (Total) (Total) 

Nllramlaa: 

4-Amino.2,6-Dinitrotoluene x x 

HMX x 

RDX x x x 

2,4~Trinitrotoluene x 

lmorsaaia: 


Aluminum x 

Antimony x 

Arsenic x x x x 

Beryllium x 

Chromium x 

Iron x x x 

Lead x 

Manguiese x x x x 

Mercury x 


xNickel 

Thallium x 


xVanadium 
Zinc x 




TABLE 2-3 


INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI) 

FOR FUTURE ADULT AND CHILD ON-SITE RESIDENTS 


Pathway 


Surface Soil 

,,..~as• Area-Round One) 


[ngestion 


Dennal Contact 


Subtotal 

Surface Soil 

(9fa~ge Area-Round Two} 


Ingestion 


Dermal Contact 

Subtotal 

Surface Soil 
<Excavated Areal 

Ingestion 

Dermal Contact 

Subtotal 

SITE6 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN. VIRGINIA 


Receptors<O 

Adults Children (1--6 yrs.) 

ICR HI ICR HI 

5.7 x 1046 0.12 1.3 x 10"°' 
(6.3 x 10"'°7

) (0.03) (3.9x 10~ 
l.7 x 10..,J 0.29 1.5x10.o6 
7.4 x 10"'°1 0.03 8.0 x 10-47 

2.3 x 10"°' 

6.3 x to• 0.21 1.S x 10'°5 
(5.5 x 104 1) {0.05) (3.4 x 1046) 

1.2 x 10.os 0.61 
4.2 x 10'47 0.05 

1.8 x JO.OS 0.12 2.0 x l<J'°S 
9.7 x 10"° 0.1 3.8 x OS"°" 

6.6 x 1046 0.26 l.S x 10'°' 
(6.S x 10"°7

) (0.07) (4.3 x 10..) 

1.3 x IO.OS 0.66 S.8 x 10-06 
S.l x 10'°7 0.06 S.6 x 10.o? 

2.0 x 10..os 0.92 
1.2 x 10.(16 0.13 

2-2S 


http:1.5x10.o6


TABLE 2-3 (Continued) 

iNCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI) 
FOR FUTURE ADULT AND CHILD ON-SITE RESIDENTS 

SITE6 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN. VIRGINIA 


Receptors0 > 

Adults Children (1-6 yrs.) 

Pathway £CR HI ICR HI 
I 

Jroundwater<2> 

Ingestion 1.4 x 10- 0.02 l.6 x 10.(16 O.l 
(2.4 x 10"°7

) 0.01 (7.4 x l04 
') (O.OS) 

i>ennal Contact 3.3 x 10"°' O.lt LS x 104 O.l9 
lS.2 x 10"°7

) (0.05) lS.6 x tO.o?) (0.07) 

Subtotal 4.7 x 10'4' 0.13 3.l x 10"°' 0.29 
I n.6 x 10.01l (0.06) (1,3 x l0--) (0.12) 

s:ater'l> 
(6'1 w Area) 

Ingestion 4.2 x 10-41 0.02 4.9x 10'47 0.1 
{1.5 x 10"°7

) (0.02) (4.6x 10'47) (0.08) 

Dennal Contact 4.4 x 10"°7 0.01 2.0 x 10·~11 0.02 
(1.6 x I0.cn) (0.01) n.7 x 10..,1 (0.02) 

Subtotal 8.6 x 10"°7 0.02 6.9 x 10"°7 0.3 
(3.1 x 10-47) (0.03) '6.3 x l 0"'1) (0.l) 

Surface Water'3> 
(lmpoundmen.t Am) 

Ingestion 2.4 x 104 0.07 2.9 x 10"°' 0.32 
(5.4 x 10-47

) (0.03) (1.7 x 104 ) (0.14) 
. 

Denna.I Contact 9.S x 10"°5 0.03 4.2 x 10"°5 0.06 
(3.3 x ·~) (0.01\ <3.6 x IO"°'l (0.02) 

Subtotal 9.7 x 10-05 0.1 4.S x 104 0.38 
(3.4 x 10..os) (0.04) (3.8 x IO.osl <0.16) 
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TABLE 2·3 (Continued) 

INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX {HI) 

FOR FUTURE ADULT AND CHILD ON-SITE RESIDENTS 


SITE6 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


Receptors< 11 

Adults Children (1-6 yrs.) 

Pathway JCR HI ICR HI 

Ingestion l.S x 10.(16 0.02 3.S x 10... 0.2 
(1.9 x 1047

) (0.01) (l.2 x 10.(16) (0.07) 

Dermal Contact 4.4 x 1041 0.05 1.9 x 10.ot 0.09 
2.2 x 10"'°1 0.01 2.4 x JO.fl1 O.Ol 

Subtotal S.9 x tO"°' 0.07 S.4 x 10"°' 0.29 
4.1 x 10'°7 0.02 1.4 x 10'°') (0.03) 

Sediment 

{lmpgundment Areal 


Ingestion 2.0 x 10"°' 0.14 4.6 x la"°' 
(2.8 x 10~ (0.04) (1.7 x 10"°') 

Dennal Contact LO x 1045 I.I 4.6 x 104 

(S.1 x 10.o7) (0.1) (6.2 X 1047
)

! . 
Subtotal 1.2 x 1045 

s.s x to i .. : l 
• ~ • j 

Notes: 

m Risk values in parentheses represent central tendency (CT) estimates. Central tendency estimates reflect an 
average scenario as opposed to a worst-case scenario. 

lll Non-potable.use of groundwater evaluated. Risk value derived using organic and dissolved inorganic 
concentrations. 

m Risk value dcri~ed using organic and total inorganic concentrations. 

Shaded areas indicate exceedances of the USEPA.'s acceptable target risk criteria. 
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TABLE2-4 

INCREMENTAL LIFETIME CANCER RISK (lCR) AND HAZARD INDEX (HI) 

FOR CURRENT ADULT AND ADOLESCENT ON-STATION TRESPASSERS 


SITEfi 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN. VIRGINIA 

,, 

Receptors<•> 

AdullS Adolescents (7·lS yrs.) 

Pathway ICR HI ICR HI 

Surface Soil 

(Dl'Bi1\911c Area-Round One) . 


Ingestion 1.9 x w.01 0.02 3.7 x 1047 0.05 
(8.S x lO.o1) (0.01) (l.6 x 10"°1

) (0.02) 

Dennal Contact 1.2 x 10.46 0.12 1.4 x 10.(16 O.lS 
(2.0 x I0''°7

) (0.02) (2.3 x I0"'°7) (0.02). 
\ 

Subtotal 1.4 x. to-o' 0.14 1.8 x 10-- 0.2 
(2.9 x 10~ (0.031 (3.9 x 10'°') (0.04} 

Surface Soil 
{9r:a.iAruze Area-Round Two.} 

Ingestion 4.3 x 1047 0.09 2.0 x 10"°' 0.4 
(l.S x 10-41) (0.03) (6.9 x 15.07) (0.13) 

Dermal Contact 8.4 x 10-4)7 0.25 1.0 x 10"°' 0.31 
(l.I x 10'°1

) (0.03) ( 1.3 x 10.01) (0.04) 

Subtotal 1.3 x 10"°' 0.34 3.0 x (0-06 0.71 
(2.6x 10~ (0.06) (8.2 x IO"°") (0.l7) 

SurfgSoil 

(Excavatgt·Am) 


Ingestion 2.2 x I0-417 o.os 4.2 x 10-417 O.l 
(9.3 x: 10"°') (0.02) (1.8 x 10.01) (0.04) 

Dennal Contact 8.9 x 10.07 0.27 l.I x 10"°' 0.34 
(1.4 x 1047) (0.04) (1.6 x IO..o7) (0.04) 

Subtotal 1.1 x 104 0.32 l.S x 10"°' 0.44 
(2.l x 1047

) (0.06) (3.4 x 10"°') (0.08) 



TABLE 2-4 (Continued) 

INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI) 

FOR CURRENT ADULT AND ADOLESCENT ON·STATION TRESPASSERS 


SITE6 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWNt VIRGINIA 


Rcccptorsm 

Adults Adolescents (7-15 yrs.) 

Pathway !CR ff[ ICR HI 

' 
I 

sulce Water2) •
,- ·' Area) 


Ingestion 2.5 x 10'°1 0.0& 4.7 x 10.01 0.03 
(2.4 x t0.. 1) (0.06) (4.S x 1o.n7) (0.03) 

Dennal Contact 2.6 x 10"°1 o.os 3.3 x 10.07 0.06 
{2.S x l 047} (0.03) (2.8 x 10'°7

) (0.04) 
1 

Subtotal 5.1 x 10'°' 0.13 8.0 x 10"°7 0.09 
'..s. o '"' rn"'7\ Fn flQ\ (7.3 x 10.011 tn07) 

I 

Surface Water<2> 


Clmpoundment Areal 


Ingestion LS x 10"°' 0.25 2.ax 10"°' 0.46 
(8.6 x 10'°7

) (0.1) (1.6 x 10'°') (0.2) 

Dermal Contact S.6 x 10"°' 0.12 7.0 x tO-OS 0.14 . (S.3 x 10"°') CO.OS) (7.0 x IO"°') (0.07) 
\ 

Subtotal S.8 x lO"°' 0.37 7.3 x 10"""' 0.6 
( 4l A y In.OS\ in 14'\ (7, y In"°'\ lR27)' 

\. .. 
( 

•'- Areal 

Ingestion 9.0 x 10.07 0.08 l.7 x 10-0. O.IS 
(2.9 x 10"°7

) (0.03) (5.6 x 10-07) (0.05) 

Denna! Contact 2.6 x. 104 0.18 3.2 x 10"°' 0.22 
(3.5 x. 10-07) (0.02) (4.0 x 10-07) (0.03} 

Subtotal 3.5 x 104 0.26 4.9 x JO"°' 0.37 
(6 A y lft01\ inNi\ lQ ~ y 10"°") (0_01\ 
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TABLE 2"4 (Continued) 

INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI) 

FORCURRENT ADULT AND ADOLESCENT ON-STATION TRESPASSERS 


SITE6 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWNt VIRGINIA 


Receptorsm 

Adults Adolescents (7-lS yrs.) 

Pathway lCR HI ICR Hl 

Sediment 

(Jmpoundmcnt Area) 


Ingestion 1.2 x 1046 0.49 2.2 x IO"°' 0.93 
(4.S x 10'°7

) (0.14) (8.4 x I0'°7) (0.26) 

Dermal Contact 6.2x 10"'°' 7.7x 10~ 
(l .4 x l 0"°') (t.6 x 10"°') 

Subtotal 7.4x10"°' 9.9x 1041 

l.9 x 10 I.Ox 10"°' 

Notes: 

m Risk values in parentheses represent central tendency (CT) estimates. Central tendency estimates reflect an 
average scenario as opposed to a worst-case scenario. 

' 21 Risk value derived using organic: and total inorganic: concentrations. 

Shaded areas indicate cxceedances of the USEPA's acceptable target risk criteria. 
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·TNT in subsurface soil produces an HQ value of 3.2 for future construction workers who may dig 

throughout the Site 6 study area. The total HI for future construction workers exposed to subsurface soil is 

4.4 (Table 2-5). Subsurface soil samples obtained in the vicinity of the Site 6. Impoundment Area are 

responsible for the elevated concentrations ofTNT. The ICR value for future construction workers falls 

within USEPA's acceptable risk range. 

Table 2-6 presents human health COPCs evaluated for Site 7. Data presented in this section were 

collected prior to the removal action conducted in 1996. but do not include qualitative data for 

nitramines/nitroaromatics collected in the Site 7 - Drainage Area as part of the removal action and fult 

scale Pilot Study. Detailed COPC summaries are presented in Appendix A along with a comparison to 

appropriate Station-wide background concentrations. 

Analyses of risks to future adult and child residents exposed to Site 7 soil produce HI values of 1.2 and 

4.4, respectively (Table 2·7). These elevated HI values are caused by inorganics including iron. 

antimony, manganese and arsenic. Of these COPCs only iron produced HQ values greater than or equal 

to 1.0. Iron was detected at a single soil sampling location in excess of Station-wide background and this 

detection is responsible for the majority ofthe ele.vated HI values for both children and adults. This soil 

location was situated within the Site 7 - Drainage Area and was removed in 1996. Iron does not exceed 

the maximum Station·wide anthropogenic background surface soil concentration (46,400 mg/kg) at any 

other sampling location. Arsenic. antimony, and manganese account for the remainder of the elevated HI 

values but do not produce HQs in excess of 1.0 individually and do not affect the same target organ. 

Therefore, unacceptable nc:mcarcinogenic health effects are not expected subsequent to surface soil 

exposure at Site 7. ICR values for all media evaluated at Site 7 fall within or below USEPA's acceptable 

risk range of 10.. to 10'°. 

Potential current adult and adolescent trespassers exposed to environmental media at Site 7 exhibit HI 

values below 1.0, indicating that adverse noncarcinogenic health effects are not expected to occur. ICR 

values for all media fall below or within USEPA's acceptable risk range (Table 2-8). However, 

qualitative data from the Site 7 Drainage Area indicate the presence of TNT, ROX and amino-DNTs at 

concentrations that would produce both carcinogenic and noncarcinogenic human health risks subsequent 

to exposure. 



2.6.2 Eco)ogi(al Risk Assessment 

The ecological risk assessment evaluates Sites 6 and 7 considering potential exposure of terrestrial and 

aquatic receptors to contaminants at the sites. Table 2-9 presents the ecological contaminants of concern 

(ECOCs) for both Sites 6 and 7. Appendix B presents detailed ECOC tables for both sites by medium and 

a comparison to appropriate Station-wide background concentrations in similar media. 



TABLEl-5 

lNCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI) 
FOR FUTURE CONSTRUCTION WORKERS 

SITES6AND7 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Site 6l1> 

Construction WOfkers 

Pathway ICR HI 

Subsurface Soil 

Accidental Ingestion LS x IO-o6 
(8.7 x 10.(17) 

Dermal Contact 8.1x1047 

(6.7 x 10""') 

J.6 X 10"111lnhalatiort21 <O.Ol 
(2.5 x 10·1°) (<0.01)r . . - . 

TOTAL 2.3 x 10"°' 
I ' I 

9.4 x 10.(17 t t~\ ..: ~ 

Notes: 

(I) Risk values in parentheses represent central tendency (Cl) estimates. Central tendency 
estimates reflect an avenge scenario as opposed to a worst-case scenario. 


(:Z) Fugitive dusts. 


Shaded areas indicate exceedances of the USEPA's acceptable target risk criteria. 
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TABLE2"'6 


SITE 7 AND FELGATES CREEK 

SUMMARY OF HUMAN HEALTH COPCs 


NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 


Site7 Felgates Site 7
Site7 Site 7 Site 7 Site 7 Drainage Creek Drainage Felgates

Shallow Subsurface Groundwater Groundwater Area Surface Surface Area CreekCOPCs Soils Soil (Dissolved (Total) Water (Total) Water (Total) Sediment Sediment 
Volatiles: -
I, 1-Dichloroethane x x 

I, 1-Dichlorocthene x x 

I, I, I-Trichloroethane x x 

Nitramines: . 

...., 4-Amino-2,6-DNT x x 
I w 
w ROX x x 

lnorsanics: 
' 

Aluminum x x x x x 
Antimony x x x x 
Arsenic x x x x x x x 
Beryllium x x x x 
Cadmium x 
Chromium x x x x x 
Iron x x x x x x x 
Manganese x x x x x x x 

Vanadium x x x 



TABLEl-7 

INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI) 

FOR FUTURE ADULT AND CHILD ON-SITE RESIDENTS 


SITE7 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 

Receptors<•; 

Adults Children (1-6 yrs.) 

Pathway ICR HI ICR HI 

Surface Soil 

(Sl!!d~ Are.!} 


Ingestion 9.7 x I0-46 0.3 2.3 x 10.os 
(8.1 x 10417

) (0.07) (S. I x I0.()6) 

Dermal Cont.act t.9 x 10.0' 0.93 8.4 x 10.()6 
(6.1 x 10-07) (0.08) (6.6 x 1047

) 

Subtotal 2.9 x 10.os 3.J x 10.os 
1.4 x 10 5.8 x 10 

Groundwater(%> 

Ingestion 6.0 x 10'°7 0.06 7.0 x 10.m 0.26 
(9.4 x 1041

) (0.02) (2.9 x I O.o7
) (0.1} 

Dennal Contact 13 x 10"°7 0.03 S.1x1cr<- o.os 
1.9 x 10 O.Ol 2.1 x 10 0.02 

Subtotal 7.J x 10"°1 . 0.09 1.6 x 10"47 0.31 
1.1 x I0.07 O.OJ) 3.1 x 10"°7 (0.12) 

Surface Water<J• 
(Study Areal 

Ingestion 2.4 x I0"°1 <0.01 2.8 x 10.07 0.02 
(7.1 x 1041

) (<0.01) (2.2 x I0"°7
) (0.01) 

Dermal Contact 2.7 x 104 <0.01 1.2 x 1041 <0.01 
7.4 x 10 <0.01 8.1x10 <0.01 

Subtotal 2.7 x 10"°7 <0.01 2.9 x 10'°7 0.02 
(7.8 x 10 <0.01) 2.3 x 10.01) (0.01) 

http:S.1x1cr<-o.os


TABLE 2-7 (Continued) 

INCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HI) . 
FOR FUTURE ADULT AND CHILD ON-SITE RESIDENTS 


SITE7 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


ReceptorsC1> 

Adults Child~n (1-6 yrs.) 

Pathway ICR HI ICR HI 

Sediment 

(StudyArg) 


Ingestion 1.3 x lO'* 0.04 3.1 x 10"°' 0.38 
(2.3 x 10"°7

) (0.02) ( 1.4 x I 0"°') (0.18) 

Dennal Contact 2.7x 10-0. 0.12 1.2 x 104 0.2 
(I .I x I0"°1) (0.02) {1.9 x 10'°7

) (0.03\ 

Subtotal 4.0x 104 0.16 4.3 x 10'°' o.sa 
<4.I x. IO""'l (0.04\ (l.6 x 10'°'1 f0.21' 

Notes: 

<1> Risk values in parentheses represent central tendency (CT) estimates. Central tendency estimates reflcct an 
average scenario as opposed to a worst-case scenario. 

12> Non-potable use ofgroundwater evaluated. Risk value derived using organic and dissolved inorganic 
concentrations. 

m Risk value derived using organic and total inorganic concentrations. 

Shaded areas indicate exceedanc:es ofthe USEPA's accepcable target risk criteria.. 
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TABLE 2-8 

lNCREMENTAL LIFETIME CANCER RISK (ICR) AND HAZARD INDEX (HO 
FOR CURRENT ADULT AND ADOLESCENT ON-STATION TRESPASSERS 

Pathway 

Surface Soil 
(Stu<.fy Area) 

Ingestion 

Dennal Contact 

Su ht oral 

Surface Water'1) 

CStud}:'. areal 

Ingestion 

Dermal Contact 

SubtOfal 

Scdimegt 
(Study Area} 

lngcslion 

Dermal Contact 

Subtotal 

Notes: 

SITE 7 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN. VIRGINIA 


Receptors111 

Adults 	 Adolescents (7·15 )'TS.) 

ICR Hl ICR HI 

" 

3.lx 10.01 0.06 6.2 x 104' 0.12 
{I.I x I0.07

) (0.02) (2.1 x 10.()7) (0.04) 

1.3 x 10--06 0.4S 1.6 x 10"°" o.ss 
(l.1 x 10.07

) (O.OSl (1.9 x JO"°') <O.OS> 

1.6 x IO"°' 0.51 2.2x IO... 0.67 
(2.8 x 10-01) (0.07) (4.0 x 1047

) (0.1) 

1.4 x 10'47 0.01 2.7 x 10..(17 0.02 
(1.1x10~ {0.01) (2.1 x I0..(17) (0.02) 

1.6 x 104 0.01 2.0x 10.- 0.01 
(1.2 x 10•) (<0.01) (1.3 x 10•) (<0.01) 

1.6 x 10.et 0.02 2.9 x 1047 0.03 
(7.8 x 10•) (0.01) (2.3 x 10"°7) (<0.01) 

4.0 x 1041 0.07 7.6 x. 10"°7 0.14 
(1.8 x 10.crr) (0.03) (3.5 x 10'°7) (0.06) 

1.6 x 10"°" 0.42 2.0x 10• 0.52 
{2.8 x 10'°') (0.07) (3.1 x 10"°'> (0.08) 

2.0x 10• 0.49 2.Bx 10-4111 0.66 
14.6 J( 10'°1l lO.O (6.6 x 10..,) (0.14l 

<•> 	 Risk values in parentheses represent central tendency (Cl) estimlltes. Cennl tendency estimates reflect an 
average scenario • opposed to a worst-case scenario. 

<2> 	 Risk value derived using organic and total inorganic concentrations. 

Sltadcd areas indicate exceedances oflhe USEPA's llC:Cept.lble target risk aiteria. 
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Ecol<!gical Conraminant 
of Concern 

Voladles 
Acetone 
Carbon Disulfide 
Cbloroethane 
Cbloromethane 
I , 1-Dichloroelhane 
1,2-Dichloroethane 
I,2-Dichloroethene (total) 
Te1r1ehloroe1hene 
l, l, l-Trichloroethanc 
Trichloroethene 
Vinyl Chloride 
Semlwoladlel 
Acenaohthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)ftucranthene 
Benzo(k)ftuoranthene 
Benzo(1,h,i)perylene 
Bis(2-e1hylhexyl)Dh1hala1e 
Carbazole 
Chmene 
Di-n-butvlnhlhalate 

TABLE2-9 

ECOLOGICAL CONTAMINANTS OF CONCERN PER MEDIA 

SITES6AND7 


NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 


Site 6 
 Site? Feh~ates Creek 
Aume Excavated 

lmooundmem Area Area Area Tributary 
Surface Surface Surface Surface Ground- Surface Surface Ground- Surface 

Soil Water Sediment Sediment Soil Water Sediment Water Soil Water Sedimen1 Water Water Sediment 

x x x x x 

x x x x 

x 

x 

x x 

x 


x 

x x 

x x 


x 

x x 


x x 

x x 


x x x 

x x x 

x 

x 

x x x 


x x 

x x 


x x x 

x x 
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Ecological Con1aminan1 
of Concern 

Semlvolallles (continued) 
Dibenzo(a,h)anthracene 
Auoranlhene 
Auorene 
lndeno( 1,2,3-cd)pyrene 
2-Methylnaolnhalene 
4-Methyll>henol 
Naohthalene 
n-Nitrosodil>helamine 
Pentachloroohenol 
Phenanthrene 
Phenol 
Pyrene 
Pesdcldes 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Nltramlnes 
4-amino-2,6-Dinitrololuene 
2-amino-4,S-Dinitrocoluene 
2,4-Dinitrotoluene 
2,6-Dinittotoluene 
HMX. 
RDX 
1,3,5-Trinicrobenzene 

TABLE 2-9 (continued) 

ECOLOGICAL CONTAMINANTS OF CONCERN PER MEDIA 

SITES6AND7 


NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 


Sire 6 	 Si1e7 Felgares Creek 
Flume Excava1ed 

lmpoundmenr Area Area Area Tribu1ary 
Surface Surface Surface Surface Ground- Surface Surface Ground- Surface 

Soil Waler Sedimen1 Sediment Soil Warer Sedimen1 Waler Soil Water Sediment Warer Water Sedimenr 

x 	 x 

x 	 x x 


x 	 x 

x 	 x 


x 	 x 

x· 	 x 

x 

x 


x 

x x x 


x 

x 	 x x 


' 

x 

x 

x 


x x 	 x x 

x 


x 	 x 

x 	 x 


•. 

x 	 x x
x 	 x x 

x 	 x
x 	 x x x 


x 	 x 
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Ecological Conh1.minam 
orConcern 

Nltranil11e1 (contlnlled) 
2,4,6-Trinitrololucne 
Jnorpnla 

Aluminum 
Anlilnony 
~nic 

Beryllium 
Cadmium 
Chromium 
Cob;ilt 
Copper 
Cyanide 

Iron 
Lead 
ManpneiC 

Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 

TABLE 2-9 (contmued) 

ECOLCKilCAL CONTAMINANTS OF CONCERN PER MEDIA 
• SITES Iii AND 1 


NAVAL WEAPONSSTATION YORKTOWN 

YORKTOWN, VIRGINIA 

Si,re6 
Au me Excavared 

lmooul!dmc&1 Arca Area Arca Tribu,rary 
Surface Su·rface Su,rfatc S1uface Ground· Surface 

Soil Water Sediment Sediment Soil Water Scdimem Wa1cr Soil 

x 	 x x 


x x x x x x x x x 

x x x 


x x x x 

x x x x x x 


x x x x x 

x 	 x x x x 


x x x x x 

x x x x x 


x x 

x x x x x x x x x 

x x x x x x 


x x x x x x 

x x x x x 

x x x x x x x x 


x 	 x 


x x x x x x 

x x x x x x x 
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Site7 Fcl~alcs Creek 

Surface Ground· Surracc . 
Waler Scdimen1 Waler Wa1cr Scdimen1 

x x x x x 


x x x 

x x 


x 	 x x x 

x 


x 	 x x x x 


x x x x x 

x 


x x x x x 

x 


x 

x x 

x x x 




Potential ecological tjsks were evaluated for both the terrestrial and aquatic environment within the Site 6 
study area. · 

Soil samples were collected throughout the Site 6 study area. Concentrations of several soil-borne 
contaminants were greater than conservative flora/fauna toxicity benchmark values or were identified by 
computer models, known as terrestrial contaminant uptake models, as posing risks to animals and plants., 
including: RDX. aluminum. antimony, chromium, copper. iron, lead. mercuryt vanadium, and zinc. Soil 
concentrations of aluminum, antimony, chromium, copper. iron, lead, men;ury, vanadium. and zinc are 
similar to Station-wide background surface soil concentrations. Antimony, aluminum, mercury, and zinc 
exceeded background levels sporadically throughout the Site 6 - lmpoundment; while zinc was detected in 
I 2 out of l 2 samples, only samples from two locations ( 6506 and 65 I5) exceeded background levels. It is 
not practical to remediate soil so as to reduce contaminant concentrations below background 
concentrations. Soil concentrations of RDX (detected in only one soil sample neat' the Site 6 • Flume 
Area) exceed soil flora and fauna values, but do not produce unacceptable risks in the terrestrial models. 
No action is, therefore, warranted for soil because of the presence of RDX from an ecological standpoint. 

Surface water collected during the Round One RI from the Site 6 • lmpoundment Area demonstrated 
potential risk to aquatic receptors from concentrations ofTCA, HMX, ROX, TI~T. aluminum, chromium, 
cobalt. copper, iron, lead. manganese, mercury, nickel, and zinc. This surface water was collected in 1991 
and surface water was not present in the Site 6 - Impoundment Area during the Round Two RI. Surface 
water may be influenced by groundwater which has been affected by past activities at Site 6. Remediation 
of surface water as a medium is not possible because of the intennittent nature of its occurrence in the Site 
6 - [mpoundment Area. As such, long-term monitoring of surface water in the Site 6-lmpoundment Area 
has been specified as the remedial action. 



Sediment collected from the Site 6 - Impoundment Area demonstrated risk to benthic 
macroinvertebrates/aquatic receptors from concentrations ofTCA, several polynuclear aromatic 
hydrocarbons (PAHs), beryllium, cadmium, chromium, iron. manganese, and nickel. 
Nitramine/nitroaromatic compounds (4-amino-DNT, 2.4-DNT, 2.6-DNT, HMX, ROX. 1,3,5
trinitrobenzene , and TNT) were detected in the sediment but were not initially evaluated because ofa lack 
ofcomparison toxicity values. Site specific toxicity data were subsequently developed from the 
perfonnance of both acute and chronic toxicity tests to provide an indication·ofthe potential ecological 
effects associated with the presence ofthese contaminants in sediment. Sediment concentrations of 
beryllium, chromium. iron. manganese, and nickel were detected sporadically throughout the 
Impoundment at concentrations exceeding background levels. Of the contaminantS detected at levels 
higher than background: fifty-four out of fifty-five samples showed concentrations ofTCA that posed no 
risk to animals or plants; only one of fifty-five samples contained a concentration of TCA that might pose a 
potential risk to ecological receptors, because the concentration was greater than a risk-based screening 
concentration. Computer models, known as aquatic receptor contaminant uptake models, indicated that 
PAHs in sediment posed no unacceptable risks to aquatic plants or animals. however, one sediment sample 
contained cadmium at a concentration greater than the Effects Range-Medium value, which indicates that 
this panicular sample was above the medium range of the ecological toxicity test value for cadmium. 
Based on risks presented in the contaminant uptake models, site-specific toxicity data and comparisons of 
sediment contaminant concentrations and background concentration levels, nitramine/nitroaromatic 
compounds appear to be the primary ECOCs in the sediment collected from the lmpoundment Area. 
Because the removal ofsediments with contaminants exceeding screening levels or background would 
result in the destruction ofwetland habitat, Site 6- lmpoundment Area sediment will.be part of the long
tenn monjtoring effort. 

The Site 6 - impoundment Area is downstream from the Site 6 - Flume Are8.t which received discharge 
from Building 109. Sediment collected in the Site 6 - flume Area was assessed by comparing contaminant1 
levels to sediment benchmark screening levels. In addition, chronic benthic toxicity tests were conducted · 
to detennine potential effects. Nitramine/nitroaromatic compounds (4-amino-DNT; 2-amino-4.6·DNT~ 
2,4-DNT; 2,6-DNT; HMX; ROX; 1,3,5-lNB; and 'INT) detected in the sediment were identified as 
posing potential risks to the benthic macroinvertebrate community, based on the results of the site-specific 
toxicity study. In addition to the nitramine compounds. the benthic community within the Site 6 - Flume 
Area may also be impacted by concentrations of PCE, TCA, TCE, PAHs, beryllium, cadmium, iron. lead, 
mercury; nickel, selenium and zinc. 

Based on the results ofpreviously mentioned site specific toxicity studies and the exceedence of sediment 
toxicity values. chlorinated volatile organics, PAHs; nitramines/nitroaromatics, nickel and zinc are the 
primary sediment ECOCs in the Site 6 • Flume Area. Sediment in the Site 6 - Flume Area is an ecological 
medium of concern and will be removed and treated ex situ using a bioremediation technology. The Site 
6 - Flume Arca will be back-filled and revegetated to protect ecological receptors and.future human 
receptors as well. 

Surface water contaminants in the Tributary to Felgates Creek identified as potential risks to the aquatic 
environment include: aluminum. iron. manganese. and nickel. However, site concentrations of these 
inorganic ECOCs were detected below tidal freshwater background concentrations. Therefore, surface 
water is not an ecological medium ofconcern in the tributary at Site 6 and remediating environmental 
media to concentrations below background is not practical. 

Sediment concentrations of phenol, beryllium, iron, and manganese pose potential risks to benthic 
receptors within the Tributary at Site 6. In addition, sediment concentrations of aluminum and iron 
demonstrated potential risks in the aquatic receptor models. With the exception of phenol. site sediment 



concentrations were also within the range ofbackground. One detection ofphenol exceeded toxicity 
benchmark values, but when this detection was used in conservative uptake models, it did not result in 
risks to aquatic receptors. As such, no action is necessary to protect aquatic receptors. 

Site 6 - Excavated Area soil ECOCs exceeding flora/fauna toxicity benchmark values or demonstrating 
risks in the terrestrial models include: aluminum. antimony, cadmium, chromium. iron, lead, vanadium, 
and zinc. Aluminum, antimony, chromium, iron. lead, and vanadium in soil were detected sporadically at 
concentrations above maximum Station-wide background values. Based on risks presented in the 
terrestrial models and exceedences of background concentrations. aluminum, antimony, and chromium do 
not produce significant ecological risks. Cadmium and zinc do produce unacceptable risks in terrestrial 
models and appear to be the primary ECOCs in the soil at the Site 6 - ExcavatCd Area. Therefore, the soil 
in the Site 6 • Excavated Area will be covered to prevent contact by terrestrial ecological receptors to 
affected soil. 

Potential ecological risks were evaluated in the terrestrial and aquatic environment within the Site 7 study 
area and the Tributary to Felgates Creek. 

The following Site 7 Soil ECOCs exceeded flora/fauna toxicity benchlnark values or demonstrated risks in 
the terrestrial models: aluminum, antimony, cadmium. chromium. copper. iron, lead, manganese, mercury, 
vanadium. and zinc. ·Aluminum, antimony. chromium, iron. manganese, and vanadium were detected 
sporadically at concentrations exceeding the maximum Station-wide background level for surface soil. 
The contaminants generating potential ecological risk in modeling and exceeding background 
concentrations include: cadmium, copper, lead, mercury, and zino. The maximum detections <?ft:hese five 
inorganics were found in one soil sample collected from sample location 7S09. The soil at this sample 
location was excavated and removed from the Site 1 - Drainage Area along with sediment in the drainage 
ditch during the full-scale Pilot Study. These inorganics are no longer potential ECOCs for Site 7. No 
additional action beyond the removal action for the purposes of the full-scale Pilot Study, which has 
already been conducted. is necessary to protect ecological receptors at Site 7. 

Surface water ECOCs identified in the tributary at Site 7 include aluminum. iron. manganese, and nickel. 
Concentrations of these inorganic surface water ECOCs were detected within tidal freshwater background 
ranges. Remediation of environmental media to concentrations below Station background is not practical 
and no action is warranted. 

Sediment collected from the Site 7 tributary poses potential risks to benthic macroinvertebrates or aquati<.; 
receptors because ofdetected concentrations of di-n-butylphthalatc, aluminum, beryllium, iron, and 
manganese. Sediment concentrations of aluminum, beryllium. iron, and manganese were detected within 
the range ofbackground sediment concentrations. Only one of six detections ofdi-n-butylphthalate 
exceeded a published toxicity benchmark value; however. this concentration did not produce unacceptable 
HQ values in conservative uptake modeling. Therefore, no action is necessary to protect aquatic ecological 
receptors. 

2.6.3 Summary of Risk Assessment Results 

Table 2-10 presents remediation levels (RLs) for contaminants detected in Site 6 soil and sediment. These 
contaminants are those chemicals responsible for unacceptable human health risks or ecological effects 
described previously. These RLs were derived by selecting the lowest and most protective of two possible 



RLs, one for human health and one for the ecological receptors. The following paragraphs present a 
summary of findings of the baseline RA. 

TABLEl-10 

SUMMARY OF REMEDIATION LEVEL (RL) VALUES FOR 
SITE 6 SEDIMENT AND SOIL WPNSTA YORKTOWN, YORKTOWN~ VIRGINIA 

Medium/Chemical ofConcern 

SEDIMENT 


Trichloroethene 

1,2-Dichloroethene(total) 


Tetrachloroethene 

l, l-Dichloroethane 

1, I, I-Trichloroethane 

Carcinogenic Polycyclic 

Aromatic Hydrocarbons 
(PAHs) 

total PAHs 

amino-DNTs 
2,4-dinitrotoluenc 

2,6-dinitrotoluene 

HMX 
RDX 
1,3,S-TNB 

2,4,6-lNT 

Cadmium 
Nickel 
Zinc 

son. 
Cadmium 

Zinc 

Notes: 

<1> Effects Range Median (ER-M) value. 

RL Value 
(mglkg) 

1.6 

3.S 
31 

200,000 
70,500 

10 

44 

10 

60 
29 

S.1 
s.o 
1.6 

14.0 

9.6 

52 
410 

4.0 
48.4 

RL Value 
Source 

Ecologicai<1> 


Ecological<0 


Human<2> 


Human<2> 


Human<2> 


Human<2> 


Ecologicai<0 


Human<2) 


Human<2> 


Humanc2> 


Ecologicat<3> 


HumanCl> 


Ecologicat<1> 

Human<2> 


Ecological(I> 


Ecologicatm 

Ecological<0 


Ecological<4> 


Background <~> 


Treatment<11l 


Goals (mglkg) 


32 

700 


7 


6,500 


2,700 


10 

44 

10 
60 
29 
5.1 
5.0 

1.6 

14.0 

9.6 
52 

410 

4.0 

48.4 

<2> Based on future commercial property use scenario. 

m Derived from site specific toxicity testing. 

<•> Will and Suter value for flora toxicity. 

c.sJ Maximum detected Station-wide surface soil background value. 
C
6

) Trealment Goals differ for F002 listed waste constituents. 
• Considers a scenario for alt carcinogenic polycyclic aromatic hydrocarbons as benzo(a)pyrene 

where risk ofconcern increases by one cancer case in 100,000. 



Sjte 6 * flume Area 

The presence ofnitramines/nitroaromatics and chlorinated volatile compounds in Site 6- Flume Area 

sediment produced unacceptable risks to human health and aquatic ecological receptors. Elevated 

concentrations ofcontaminants were detected in samples obtained from the Site 6 - Flume Area during 


· acute and chronic toxicity testing to develop site-specific toxicity values. Concentrations encountered in 
Site 6 - Flume Area sediments exceeded human health-based RL values and caused increased mortality in 
benthic organisms tested during the chronic toxicity testing. To protect both human health and the 
environment, Site 6 - Flume Area sediment contaminated with nitramines/nitroaromatics (arnino-DNTs, 
2,412,6-DNT. TNT, HMX. RDX, and 1,3,S·TNB), PAHs, chlorinated volatiles, and inorganics will be 
excavated and treated ex situ using· a bioremediation technology. Residual contamination will remain at the 
site·after excavation and treatment.. however, that will make the site inappropriate for re.sidential uses. 
Consequently. residential use will be prohibited as part of the remedy. 

Site 6 • lmpoundment Area 

Surface water and sediment of the Site 6 - lmpoundment Area have also been affected by past activities at 
Site 6, posing potential adverse affects on aquatic ecological receptors. The compound 4-amino·2.6-DNT 
detected at the 12-inch depth interval in one sample could pose unacceptable systemic human health risks 
to exposed trespassing adolescents and adults. Nitramines, chlorinated volatiles and inorganics including 
nickel and zinc detected throughout the Site 6 • lmpoundment may be responsible for unacceptable . 
ecological risks, including exceedences offlora/fauna toxicity values and ecological HQ values exceeding 
1.0. Unlike the Site 6 - Flume Are3y contaminants occur sporadically throughout the impoundment and at 
depth. Remediation of the area could cause greater hann to ecological receptors than no action, and 
additional data are necessary to determine the potential ecological impacts associated with these 
contaminants. Therefore the selected remedy wilt include long-term monitoring of Site 6 - Impoundment 
Area surface water, sediment, and groundwater to determine if more aggressive remediation is necessary 
to protect the environment. 

Site 6 - Excavated Area 

Surface soil in the Site 6-Excavated Area is contaminated with inorganics including cadmium and zinc 
that pose unacceptable risks to terrestrial ecological receptors. This area is relatively small. Regrading 
the area. adding soil cover, and revegetating the area will protect terresnial ecological receptors from 
exposure to soil contaminants. 

Site 7- prajoap Area 

Environmental media investigated at the Site 7 - Drainage Area posed no unacceptable human health or 
ecological risks under any land use scenario. However, qualitative data for TNT, RDX and amino-DNTs 
generated as part ofthe fuil-scale Pilot Study indicate that carcinogenic and noncarcinogenic human 
health risks would occur in this area subsequent to exposure. Excavation ofcontaminated soil and 
sediment for the full-scale Pilot Study in 1996 removed contaminants that posed potential risks to both 
human health and the environment and no additional action at this site is necessary. However, a landuse 
restriction will be implemented to prohibit future residential use of the area because soil and sediment 
were removed to protect individuals exposed under commerciaUindustrial land use scenarios and not 
residential property use. 



2.7 l!.tlcription oCRemesljal Altergatiyes for Site (i 

The DoN considered a range of potential remedial action alternatives (RAAs) for the remediation of 
contaminated soil and sediment at Site 6. Each of the action alternatives (Alternatives 2 through 6) 
requires that the residue be removed from the trenches under Buildins l 09 and pressure washed. Each of 
the "treatmentn alternatives (Alternatives 3 through 6) requires that the sediment in the Site 6 ·Flume Area 
be treated in situ or ex situ. The following alternatives were evaluated: 

• Alternative l 'No Action 
• Alternative 2 	 Monitoring and Residue Removal from Building l 09 
• 	 Alternative 3 In Situ Biological Treatment, Soil Cover, and Residue Removal 

from Building 109 , 
• 	 Alternative 4 Ex Situ Biological Treatment, Limited Excavation and Off·Site 

Disposal, an~ Residue Removal from Building l 09 
• 	 Alternative 5 Excavation with Off-Site Incineration and Residue 

Removal from Building l 09 
• 	 Alternative 6 Ex Situ Biological Treatment, Soil Cover, Limited Excavation, 

and Residue Removal from Building l09 

2.7.1 Alternative 1: No Action 

This alternative involves no remedial action to contain, remove, or treat contaminants in Site 6 
soil/sediment It is not protective of human health or the environment. There are no Applicable or 
Relevant and Appropriate Requirements of federal or state law (ARAR.s) for this alternative. lt was, 
however, evaluated to provide a baseline for comparison to other remedial alternatives. 

• Estimated Capital Cost: 	 so 
• Estimated Operation and Maintenance (O&M) Costs: $0 
• Estimated Present Worth Cost: 	 $0 
• Estimated Time to Implement: 	 Immediate 

2.7.2 Alternative 2: Monitoring and Residue Remeva.l 

This alternative does not involve actions to contain, remove, or treat Site 6 soil/sediment contaminants, but 
does provide for long tcnn monitoring of Impoundment Area sediment which would provide data to be 
used to assess the potential impact to human health and the environment. Long-tenn monitoring would 
also indicate ifcontaminant concentrations in sediment arc decreasing. Numerous studies have shown that 
indigenous microbes can metabolize TNT. TNT in surficial water or soil can also be broken down by 
strong sunlight (ultraviolet radiation). Finally, plants have been shown to decrease concentrations of 
explosives in soil and groundwater through several processes including: enhanced biodegradation. phyto
extraction (phyto-accumulation}, phyto-degradation, and phyto-stabilization. These processes either 
remove, transfer, stabilize, or destroy the contaminants. Wetland plants, such as cattails, canary grass, 
milfoiI, and PJ1ZT0tfeather are being studied because they contain an enzyme called nitroreductasc which, 
with other plant enzymes, can degrade TNT, RDX. and HMX. Chlorinated volatile compounds can be 
degraded in the soil zone where plant roots grow. 



This alternative provides some protection of human health and the environment, through the removal of 
residue from the trenches of Building l 09 (considered a potential secondary source of contamination). The 
residue will be removed and the trenches pressure washed. The residue will be transported to an on-site. 
permitted burning area for proper disposal. Wastewater from the pressure washing will be collected and 
safely disposed. 

Since contaminated soil/sediment would remain on site under RAA 2 and will continue to be a source of 
contamination. annual sediment monitoring will be conducted to assess the potential, ongoing impact to 
human health and the environment. Two sediment samples will be collected annually at the Site 6 - Flume 
Area and will be analyzed for VOCs and explosives. No fewer than six sediment samples will-be 
collected annually at the Site 6 - lmpoundment Area and analyzed for VOCs, SVOCs. explosives, and 
inorganics. The details ofthe monitoring program will be addressed in the L TM Work Plan. 

Implementation ofthis alternative would require compliance with location- and action-specific ARARs 

because wetlands and possibly archeological resources arc present at the site. No chemical.:.specific 

ARARs have been established for the soil/sediment contaminants ofconcern (COCs). 


• Estimated Capital Cost: $57,700 
• Estimated O&M Costs: $11,800 
• Estimated Present Worth Cost: $239,000 
• Estimate to Implement: 

This alternative can be implemented in a period of 
wee~ assuming remedial action work plans and long
term monitoring plans are completed. No design is 
necessary for this alternative. Sediment sampling can 
begin immediately after the approval of the L TM Work 
Plan and the pressure washing ofBuilding l 09 trenches 
can be completed in several weeks. A LUCIP will be 
submitted within 180 days following residue removal and 
disposal. 

2.7.J Alternative 3: In SJtll Biological Treatment, Soil Cover, and Residue Removal 

In situ biological treatment would be used to treat approximately 1,000 cubic yards of contaminated soil 
and sediment from the Site 6-Flumo Area. The affected area will be tilled every two weeks to mix in the 
additives and control the soil conditions to alternate between aerobic and anaerobic conditions. Indigenous 
microbe growth will be enhanced. The additives will bulk.the soil and sediment by approximately I 0 
percent. No active remediation will occur at the Site 6-Impoundment Area to prevent extensive 

·disturbance to the marshy area. Long-term monitoring. as desc:ribed under RAA 2, will be conducted to 
assess the potential ongoing impact to human health and the environment. At the Site 6-Excavated Area, 
the cadmium- and zinc-contaminated soil will remain in place and a soil cover will be installed. The soil 
cover will consist ofa minimum of 8 inches of soilflll to prevent erosion. Residue will be removed from 
the trenches under Building I 09, as described under RAA 2. Operation and maintenance (O&M) will 
entail maintenance of the Site 6 - Excavated Area soil cover. Long-term monitoring of surface water. 
sediment., and groundwater will be implemented as part of this remedy. Details of long-tenn monitoring 
will be developed in consultation with USEPA Region III and VDEQ personnel. 



The remedy for the Site 6 • Flume Area and the l 996 removal action at Site 7 arc designed to reduce 
contamination to levels that will be safe for people engaged in typical commercial or industrial activities. 
Land use controls will be established to prevent residential exposure to the conwninants remaining at Site 
7 and the Site 6 • Flume Area. Land use controls will also be established to prohibit activities that interfere 
with or compromise the integrity of the cover at the Site 6 ·Excavated Area.. 

Some earth moving activities are involved with this alternative. Implementation will require compliance 
with location-specific ARARs because wetlands, and possibly archeological resources, arc present at the 
site. Action·s~iflc ARARs nssociated with the identification, regulation, production. and disposal of 
solid wastes will apply. No c:hemical·s~ific: ARARs have been established for the soil/sediment COCs. 

• Estimated Capital Cost: 	 $393,000 
• Estimated O&M Costs: 	 $11,000 
• Estimated Present Worth Cost: 	 $566,700 
• Estimated Time to Implement: 

Assuming that all work plans and long-tenn monitoring 
plans are completed, this alternative can be implemented 
within approximately 6 to 9 months. The installation of 
the soil cover should be completed within six months. 
Treatment of the-soil/sediment may be completed within 
three to nine months. Sediment monitoring can begin 
immediately. 

2.7.4 	 Alternative 4: Ex Sit11 Biological Trutmentt Umited Excavation and Ofl'-Site Disposal, .uad 
Residue Removal 

Alternative 4 involves removing approximately 1,000 cubic yards ofcontaminated soil and sediment from 
the Site 6 - Flume Area and transporting it to the existing aqueous phase bioc:ell at Site 22 for ex situ 
biological treatment. Treated soil/sediment will be used as backfill at the Station. No active remediation 
will be done at the Site 6 - lmpoundment Area in order to prevent disturbance to the marshy ~a and 
destruction ofexisting habitat. Approximately SOO cubic yards of cadmium and zinc contaminated surface 
soil at the Site 6 • Excavated Area will be excavated and loaded onto trucks for off-site disposal. 
Confinnatory sampling will be conducted to ensure that the inorganic COCs are removed from the site. 
The Site 6 • Excavated Area will then be backfilled and covered with topsoil for rcvegetation. Residue 
will be removed from the trenc:hos under Building 109 as described under RAA 2. 

Because earth moving activities arc involved for this alternative. location•specific AR.A.Rs apply because 
wetland, and possibly archeological resources, are present at the site. Action·specitic ARARs associated 
with the identuication, regulation. production, and disposal ofsolid wastes and hazardous wastes will 
apply. No chemical-specific ARA.Rs have been established for the soil/sediment COCs. 

Long-tenn monitoring ofsurface water, sediment and groundwater will be implemented as part of this 
remedy. Details of long-term monitoring will be developed in cons~ltation with USEPA Region Ill and 
VDEQ personnel. 

The remedy for the Site 6 - Flume Area. and the 1996 removal action at Site 7. is designed to reduce 
contamination to levels that will be safe for people engaged in typic:al commercial or industrial activities. 
Land use controls will be established to prevent residential exposure to the oontaminants remaining at Site . 
7 and the Site 6 • Flume Area. 



• Estimated Capital Cost: 	 $426.000 
• Estimated O&M Costs: 	 $10,800 
• Estimated Present Worth Cost: 	 $592.000 
• 	 Estimated Time to Implement: 

Assuming that all work plans and long-term monitoring 
plans are completed, this alternative can be implemented 
within approximately nine months. The organic
contaminatcd soil can be excavated and placed in the 
biocell within approximately three months. Treatment of 
the soil may be completed within three to nine months. 

2.7.5 Alternative 5: Exc:avation with Oft'-Site Thermal Treatment and Residue Removal 

This alternative involves excavation of approximately 1,500 cubic yards ofcontaminated soil and sediment 
from the Site 6-Flume Area and the Site 6 - Excavated Arel.. .The organic-contaminated soil/sediment 
excavated from the Site 6- Flume Area will be transpo~ed off-site for incineration. The inorganic
contaminated surface soil excavated from the Site 6 - Excavated Area will be transported off-site for 
disposal. Confirmation sampling will be conducted to ve.rify that soil and sediment with COC 
concentrations exceeding the final RLs have been removed. Both of the disturbed, areas will be backfilled 
with clean fill and topsoil for revegetation. No active remediation will be done at the Site 6 • 
Impoundment Area to prevent extensive disturbance of the marshy area and destruction ofexisting habitat. 
However, long-term sediment monitoring, as described under previous RAAs. will be conducted to assess 
the Site 6-Impoundment Area. Residue will be removed from the trenches under Building 109 as 
described under RAA 2. 

Because earth moving activities are involved with this alternative. location-specific ARARs apply because 
wetlands, and possibly archeological resources, are present at the site. Action-specific ARARs associated 
with the identification, regulation. production. and disposal of solid wastes and hazardous wastes will 
apply. 

Long-term monitoring of surface water, sediment, and groundwater will be implemented as part of this 
remedy. Details of long-term monitoring wilt be developed in consultation with USEPA Region Ill and 
VDEQ personnel. 

The remedy for the Site 6 • Flume Area, and the 1996 removal action at Site 7, are designed to reduce 
contamination to levels that will be safe for people engaged in typical commercial or industrial activities. 
Land use controls will be established to prevent residential exposure to the contaminants remaining at Site 
7 and the Site 6 ~ Flume Area. 

In the proposed plan, Remedial Alternative 5 included described two different treatment technologies: 
off-site incineration ofcontaminated soil and sediment {Alternative Sa) and on-site low temperature 
thermal desorption (LTI'D) (Alternative Sb). After the proposed plan was issued, it was determined that 

' 	 the L TIO could not be used to treat the levels of nitramine/nitroaromatic contamination at Site 6. 
Consequently, in this ROD, Alternative S does not include a description ofLTIO. 

• Estimated Capital Cost: 	 $791,000 
• Estimated O&M Costs: 	 $10,800 
• Estimated Present Worth Cost: 	 $957.000 
• Estimated Time to Implement: 



This alternative can be implemented within 
approximately three to six months assuming that an off
site incineration facility and off-site landfill facility are 
available, and all work plans are completed. Sediment 
monitoring can begin immediately assuming all 
monitoring plans are completed. 

2.7.6 	 Alternative 6: Limited Escavadoa, Ex Sita Biological Treatment, Soil Cover, Residue 

Removal 


Alternative 6 consists ofexcavating approximately l,000 cubic yards of contaminated soil and sediment at 
the Site 6.Flume Area and treating it on-site with an ex situ bioremediatiOI\ process. The same process as 
described for Alternative 3 will be used for this treatment with the exception that the soil and sediment will 
be excavated, placed, and treated at a staging area instead ofbeing treated in place. If the bioremediation 
process is not able to reduce concentrations ofchlorinated volatile OTganics in the soil to remediation levels 
specified in table 2-10, low temperature thermal treatment wiJI be employed to reduce chlorinated volatile 
organic concentrations to remediation levels specified in Table 2-10. To prevent extensive disturbance to 
the marshy area at the Site 6-Impoundment Area. no active remediation will be performed. However, 
long-term sediment, surface water, and groundwater monitoring will be conducted to assess conditions in 
the Impoundment Area. The monitoring program would be similar to that described under RAA 2. except 
that area groundwater and Impoundment Area surface water would also be monitored. A soil cover will be 
installed at the Site 6.Excavatcd Area as described in Alternative 3. Residue will be removed from the 
trenches under Building 109 as described under RAA 2. 

Location-specific ARARs apply because wetlands, and possibly archeological resources, are present at the 
site. Action-specific ARARs associated with the identification., regulation., ptoduction, and disposal of 
solid wastes and hazardous wastes will apply. No chemical-specific ARA.Rs have been established for the 
sediment/soil COCs. 

Long-tenn monitoring ofsurface water, sediment. and groundwater will be implemented as part of this 
remedy. Oct.ails of long-term monitoring will be developed in consultation with USEPA Region Ill and 
VDEQ personnel . 
. 

The remedy for the Site 6 ·Flume Area, and the 1996 rcmoval'action at Site 7, are·designed to reduce 
contamination to levels that will be safe for people engaged in typical commercial or industrial activities. 
Land use controls will be established to prevent residential exposure to the contaminants remaining at Site 
7 and the Site 6 - Flume Area. Land use controls will also be established to prohibit activities that interfere 
with or compromise the integrity of the cover at the Site 6 - Excavated Area. 

• Estimated Capital Cost 	 $461,000 
• Estimated O&M Costs: 	 $20,200 
• Estimated Present Worth Cost: 	 $771,500 
• 	 Estimated Time to Implement: 

This alternative can be completed within approximately 
six months to a year. The installation of the soil cover 
should be completed within six months. The sediment, 
groundwater, and surface water monitoring can begin 
immediately. Excavation oforganic..contaminated 
soiVsedimcnt can be·completed within approximately 
three months. Treatment of the soiVsediment may be 
completed within three to nine mont)ls. 



2.8 Evaluation o( Altematiyes 

As required by CERCLA, the six remedial alternatives were evaluated using the nine criteria specified by 

US EPA (Table 2-11 ). This section and Table 2-12 summarize the detailed analysis of each alternative. 


As part of the FS process, each ofthe RAAs was assessed against nine evaluation criteria which fall into 
three categories: threshold criteria, primary balancing criteria, and modifying criteria. The threshold 
criteria must be met for an alternative to be eligible for selection. The primary balancing criteria are used 
to weigh major trade-offs among alternatives. Generally. the modifyin~ criteria are taken into account after 
public comment is received on the PRAP. The nine evaluation criteria include: 

Threshold Criterja 

• Overall Protection of Human Health and the Environment 
• Compliance with ARARs 

Primazy Balancina Criteci1 

• .Long-Tenn Effectiveness and Permanence 
• Reduction of Toxicity. Mobility, or Volume Through Treatment 
•· Short-Tenn Effectiveness 
• Implementability 
• Cost 

Modifyjn& Criteria 

• State Acceptance 
• Community Acceptance 



TABLE 2-11 

USEPA EVALUATION CRITERIA FOR REMEDIAL ALTERNATIVES 

SITE6 


WPNSTA YORKTOWN, YORKTOWN, VIRGINIA 


I. 	 Overall protection or human health and tile environment 

Addresses whether a cleanup method adequately protects human health and the environment 
and describes how risks presented by each pathway are eliminated, reduced, or controlled 
through treatment. engineering contro~ or institutional controls. 

2. 	 Compliance with ARARs 

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

3. 	 Long-term efrectiveness and permanence 

Refers to the ability ofthe cleanup method to reliably protect human health and the 
environment over time, after the action is completed. 

4. 	 Reduction or toxicity, mobility, or volume through treatment 

Addresses the effectiveness ofa cleanup method in reducing the toxicity, mobility1 or volume 
ofhazardous substances through treatment. 

5. 	 Short-term effectiveness 

Addresses the period oftime needed to complete the cleanup, and any adverse impacts on 
human health and the environment that may occur during construction and operation. 

6. 	 Implementability 

Refers to the technical and administrative feasibility ofa cleanup method, including the 
availability of required materials and services. 

' 7. 	 Cost 

Includes the estimated capital and O&M costs ofeach cleanup method. 

8. 	 State acceptance 

indicates whether the Commonwealth ofVirginia agrees with the prefeJTed cleanup method. 

9. 	 Community acceptance 

Indicates whether public concerns are addressed by the cleanup method and whether the 
community has a preference. (Public comment is an important part ofthe final decision.) 



TABLE 2-12 

SUMMARY OF DETAILED ANALYSIS 

SITE6 


WPNSTA YORKTOWN, YORKTOWN, VIRGINIA 


RAA 2: No Action with RAA 3: In Situ Biologicll RAA 4: Ex Si1u Biological RAA S: Excavadon with RAA 6: Ex Situ Biologicll Trtatmen1,
Monitoring and Sludge Treatment, Soil Cover, and Treatmcnl, Limited Excav11ion Off-Site Incineration and Soil Cover, Limilcd ExcavlliDR, 111d 

Evaluation RAA I : No Action Removal Sludge Removal and Off-Site: Disoosal SludRe Disoosal Sludge Raooval 

. 
Overall Protectivcncu . No reduction in risk . llclnoYcs polcntial SOUlCC • Significant reduction in risk . Sipificant reduction in risk . Significant reduction in . Significant reduction in risk by


10 hllllllll health or orCOllllmlnation to other by trcalmcnt ofsediments, by IRalmcnt and removal of risk by ll'Clll1lCllt and treatment and removal ofsediments,

the environment. cnviroruncntal media capping ofsoils, removal of sediments, soils, and sludge. removal ofsediments, soils, and sluqe.

Existing conditions (ICWU slucfac). sJudae. . Monitors quality of soils, and sludge. . Cappina prevents erosion and 

could allow mipion • Dlrccc exposure to . Cappina prevents erosion sediment. . Monilors quality of pcn:olllion reducina mi&n1ion of 
ofcontaminants off· c:onllmloab:d soils and and pcrcolalioo rcdocina sediment. contaminants. 
site. sedimenas is not reduced. mipation or contaminanu. . MonitOIS quality ofsediment, surf1ec: 

• 	Moaiton quality of . MonitOIS quality of Water, and poundwller . 
sedimcat. sediment. 

CompliMcc with ARA.Rs NoARARs. WiU mecc ARARs. Will meet ARARs. Will meet ARARs. Will meet ARARs. Will mc:ct ARARs. 
Lona·Term Effectiveness . Unknown . Removal ofslud&c will • Soil/sediment traarncnt and . Soil/sedlmc:m uauncnt and . Soil/sediment removal . Soil/sediment removal will be an 
and Pafomuloce pcrmMCndy reduce risk. sludp removal will sludge removal will will be: Ml effective and effective and pc:nnanc:nt option.. Sediment monltorin1 will pennancndy reduce risk. penmncndy ~risk. pamlllCllt option. . Ifcap is maintained, will be: effective 

indiCllc if remedial action • Ifcap is melntalncd, will be: . Sediment monitorin& will . Sediment monitoring will and pc:rmanenl at reducins exposun:. 
is required in the effective. Indicate if remedial action is indiCllc Ifremedial IClion • Sediment monitoring will indicate if 
lmpoundment Arca. . Sediment monilOrina will required in the: is required in ~ remedial action is required in the 

Indicate Ifmncditl M:ticln is lmpoundmcnt Arca. 1mpoundtnent Arca. Jmpoundmcnt Area. 
required in the 

I "" lmpoundmcnt Arca." " Reduction ofToxic:ity, . Will not treaa . Will DOI treat . Soil/sediment COCs will be: . Soil/sediment COCs will be: . Soil/sediment COCs wiU . Soil/sediment COCs will be treated 
Mobility, or Volume contaminants. c:onwninMIS. trClllCd by biologia.I trelled by biologicel be trellcd by thc:nnal by biological methods 10 reduce 

methods to ~uce toxicity. methods to reduce toxicity. mdhods to reduce toxicity. A contingent technologyThfouP Traament 
toxicity 111d volume. 	 such as low temperature thennal 

dcsot'ption may be: employed to 
reducc volatile 10 health bllSCd levels. . . 	 . Risk to community may . Risk to community may . Rlslc to community may increase dueShort· Tenn Effectiveness . 	Risk to community Risk to COIM1unlty DOI Risk to community may 


not incrcascd. Increased. increase duc .. to fualtive dust lnc:rcasc due to fuaitive dust 
 increase due to fugitive 	 10 fu&itive dust from earth moving 

• 	No significant risk to . IJ1crca$Cd risk to workcn from earth movina activities. from earth movin1 activities. dust from earth moving activities. 

.workers. durin& slud&c removal. . Increased risk to workers . Increased risk to workers activities. . lncn:ascd risk 10 wodcrs durins soil 
Increased risk to wodm removal, trcatmc:nl activities and capdurin& soil ll'Cltmcnl dwin& soil trcumcnt and 


ICllvitics and cap removal activities. during soil removal lnstallllion. 

installation. 
 activities. 

lmplcmcAtabllity . No construction . Monitorill& and sludae . Monitorina. slucfac removal, . Monltorina, sliid&c removal . Monitoring, sludge . Monitorina. sludge removal, cappins 
removal and excavation and t'""'1CnUctivitics easilyremoval activities easily cappina and 1rcatmcn1 111d trcltll'ICnt ICliviticsopcrltioo activities 

planned. implemented. activities easily easily Implemented. IClivities easily implcmcntcd. . Equipment, materials 111d implemented. . Equipment 111d materials readily. No monitoring . Equipment and materials implemented. 
available. 

readily available. . Pennlttina required for soil readily available. . Permining possibly required for 
dlspoW. . 	Perminin1 required for sediment disposal. 

soil disposal and off-site 
incillCl'llion facilities. 

proposed. readily available. . Equipment and materials bioccll readily available. . Equipment IUld materials 

$652,000 

Costs(NPW) $0.00 $250,000 SS39,000 
 $620,000 	 Sl.058.000 



2.8.l Threshold Criteria 

Overall Protection ofHuman Health and the Environment: 

Evaluation of the overall protectiveness ofalternatives focused on whether a specific alternative would 
achieve adequate protection of human health and the environment and how risks posed by each pathway 
would be eliminated, reduced. or controJled through treatment, engineering. or institutional land use 
controls. The overall assessment ofthe level of protection included the evaluations conducted under other 
criteria. especially long-term effectiveness and permanence, short-tenn effectiveness, and compliance with 
ARAR.s. 

AJternativc 6 provides the greatest extent ofprotection to human health and the environment since it 
provides source control by removing and treating the primary source ofcontamination at Site 6 - Flume 
Area and removes a potential secondary source ofcontamination (the sludge within Building l 09 
trenches}. The No Action AJternative (Alternative l) does not reduce potential risks to human health or 
the environment (except through natural attenuation). Because the no action.alternative does not meet 
threshhold criterion ofprotecting human health and the environment. it·wm not be analyzed further. 
Alternative 2 will provide some overall protection with the removal of the potential secondary source of 
contamination (residue under Building 109). but will not comply with soil and sediment RLs at the Site 6 
Flume Arca and Site 6-Excavated Arca. Alternatives 3 and 4 provide slightly less protection to human 
health and the environment than Alternative 6. Alternative 3 employs in situ biological treatment and may 
not adequately reduce contaminants to any appreciable extent with depth. Alternative 4 would consider 
the use ofthe existing biocell at Site 22 to remediate nitramines/nitroaromatics in soil and sediment. 
Treatment at the biocell may not reduce concentrations ofchlorinated volatile organics. Alternative S 
would be as protective as Alternative 6. None ofthe alternatives will meet the sediment RLs established 
for organics at the Site 6 - lmpoundment Area except possibly by natural attenuation processes. Sediment 
will not be removed or treated in order to protect existing habitat. 



Compliance with ARAR:;: 

This evaluation involved determining whether each alternative would meet all ofthe pertinent Federal and 
state ARARs (as identified in Section 2.11.2 of this report). 

Each alternative was evaluated for compliance with applicable or relevant and appropriate Federal and 
state requirements. The evaluation summarized which requirements are applicable or relevant and 
appropriate to each alternative. The following items were considered for each alternative: 

• 	 Compliance with chemical-specific ARARs (e.g., ambient water quality criteria). This factor 
addresses whether the ARARs can be met, and, if not, whether a waiver may be appropriate. 

• 	 Compliance with location-specific ARAR.s (e.g.• preservation of historic sites, regulations 
relative to activities near wetlands or floodplains, etc.). As with other ARAR-related factors, 
these involve consideration of whether the ARARs can be met or whether a waiver is 
appropriate. 

• 	 Compliance with action-specific ARARs (e.g., RCRA minimum technology standards). It must 
be determined whether ARARs can be met or must be waived. 

No chemical specific ARARs apply to the remediation of Site 6. Alternatives 2, 3, 4, 5, and 6 will comply 
with all location-specific and action-specific ARARs. 

2.8.2 Primary Balancing Criteria 

Lona-term Effectiveness and Pennanenc;e: 

This criterion evaluated alternatives with respect to their long-term effectiveness and the degree of 
permanence. The primary focus of this evaluation was the residual risk that will remain at the sites and the 
effectiveness of the controls that will be applied to manage residual risks. The assessment of long-tenn 
effectiveness was made considering the following four factors: 

• 	 The magnitude ofthe residual risk to human and environmental receptors remaining from 
untreated waste or treatment residues at the completion of remedial activities. 

• 	 An assessment ofthe type, degree. and adequacy of long-term management (including 
engineering controls. institutional controls, monitoring, and operation and maintenance) 
required for untreated waste or treatment residues remaining at the site. 

• 	 An assessment ofthe long·term reliability ofengineering and/or 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 perfonnance of the remedy. 

Alternative 2 does not include removal of soil or sediment but does include removal of the Building 109 
residue. It is not effective in reducing risk to ecological receptors. Alternative 3 is permanent, but its 
long-term effectiveness is dependent on the ability to degrade contaminants in situ at the Site 6 - Flume 
Area and future cover maintenance at the Site 6 - Excavated Area. Alternative 4 would likely not be 
effective because treatment at the Site 22 biocell would not reduce concentrations of volatile organics. 



Alternative S is pennanent because the contaminated soil and sediment from the Site 6 - Flume Area and 
soil from the Site 6 - Excavated Area wilJ be removed and treated using a pennitted off-site incineration 
facility. Alternative 6 is also pennanent because the contaminated soil and sediment in the Site 6- Flume 
Area will be removed and biologically treated. However, long-tenn effectiveness for the Site 6 
Excavated Area is a function of ongoing soil cover maintenance by Station personnel. None of the 
alternatives are pennanent with regard to the organic contamination in the Site 6 - lmpoundment Area 
because the sediment will not be removed to protect existing habitat. Long-term monitoring at the Site 6 -
Impoundment Area will assess area groundwater and Impoundment Area surfacewater/sediment quality for 
all ofthe alternatives except for Alternative l (No Action). Ifdegradation of groundwater, surface water, 
and sediment quality is observed, remedial action at the Site 6 • lmpoundment Area may be evaluated. 
Natural attenuation may occur at the Site 6 - lmpoundment Area because the contaminants are organic. 
This occurrence will be detected through the long-term monitoring program. 

Reductjon QfToxicjty. Mobility. or Volume Throuah Treatment: 

This evaluation criterion addressed the degree to which the alternatives employ treatment technologies that 
permanently and significantly reduce toxicity, mobility. or volume of the hazardous substances. 
Alternatives that do not employ treatment technologies do not reduce toxicity, mobility, or volume of 
COCs. The evaluation considered the following specific factors: 

• 	 The treatment processes, the remedies that will be employed, and the materials that will be 
treated. 

• 	 The amount or volume of hazardous materials that will be destroyed or treated. 

• 	 The degree ofexpected reduction in toxicity, mobility, or volume, including how the principal 
threat is addressed through treatment. 

• 	 The degree to which the treatment will be irreversible. 

• 	 The type and quantity oftreatment residuals that will remain following treatment. 

Alternative 2 does not employ treatment technologies which reduce toxicity, mobility, or volume. 
Alternative 3 may reduce the toxicity of the organic-contaminated soil in the Site 6-Flume Area through 
biological treatment depending on the efficacy ofthe in situ treatment process with respect to 
contamination at depth. The process is irreversible and will reduce contaminant concentrations below the 
established RLs. Alternative 4 utilizes in situ bioJogical treatment to destroy explosives and other organic 
contamfaants and produces relatively non-toxic intermediates. It may not, however, reduce toxicity, 
mobility or volume ofvolatile organics in contaminated soil and sediment. Alternatives 5 and 6 do reduce 
toxicity, mobility. and volume ofwaste at the site. Alternatives S and 6 are also irreversible and will 
reduce contaminant concentrations to below the established RLs. There will be residual contamination 
associated with AJtemative S (residual ash) that will be disposed of by the vendor responsible for off-site 
treatment by incineration. There will be no residual waste associated with Alternative 6 (other than 
investigation derived waste [IDW]). 



Shon-Tenn Effectiyenlis: 

The short-term effectiveness ofeach alternative was evaluated for its effect on human health and the 
environment during implementation of the remedial action. Potential threats to human health and the 
environment associated with handling, treatment. or transportation of hazardous substances were 
considered. The short-term effectiveness assessment was based on four key factors: 

• 	 Short-term risks that might be posed to the community during implementation of an alternative. 

• 	 Potential impacts on workers during remedial action and the effectiveness and reliability of 
protective measures. 

• 	 Potential environmental impacts ofthe remedial action and the effectiveness and reliability of 
mitigative measures during implementation. 

• 	 Time until remedial response objectives are achieved. 

Although excavation and sludge removal activities could potentially expose workers to contamination 
during implementation of Alternatives 3, 4, S, and 6, these alternatives are protective of human health and 
the environment in the short-tenn and could be completed within one year after implementation. 
Alternative 2 is less protective ofhuman health and the environment in the short tenn compared to the 
other alternatives because the contaminated soil and sediment will remain in place. Of these alternatives, 
Alternative 2 could be implemented most quickly (several weeks). Excavation activities for Alternatives 3, 
4, 5, and 6 could be implemented in approximately three months. However, for Alternative 3 and 6 involve 
earth moving activities for the soil cover placement could take six months to implement. 

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 considered during the implementability analysis: 

• 	 Teclmi,al Feasibjli(y: The relative ease of implementing or completing an action based on 
site-specific consttaints, including the use of established technologies, such as: 

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

.. Operational reliability or the ability of a technology to meet specified process 
efficiencies or performance goals. 

Ability to undertake future remedial actions that may be required. 

... Ability to monitor the effectiveness of the remedy. 

• 	 Admjniflrmjye Fea.rihm~: The ability and time required to obtain any necessary approvals and 
permits from regulatory agencies 



• 	 Aya;lqbj/jty q,fSmit;es qnd Materials.: The availability of the technologies, materials. or services 
required tQ implement an alternative, including: 

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

Availability ofnecessary equipment. specialists, and provisions for necessary 
additional resources. 

Timing of the availability ofprospective technologies under consideration. 

.. Availability of services and materials, plus the potential for obtaining bids that are 
competitive (this may be particularly important for innovative technologies). 

All ofthe alternatives are technically feasible. Conventional equipment and construction practices are 
required for implementation, operation, and monitoring under each alternative. 

Alternatives 2 is readily implementable as it docs not require permits for any off-site facilities. Alternatives 
3 and 4 can be implemented only ifa permitted off-site disposal facility is available for soil and sediment. 
From an administrative viewpoint, Alternative S can be implemented only if permitted off-site incineration 
and disposal facilities are available. Alternative 6 is readily implementable and does not require any 
special administrative considerations to proceed. 

Services and materials required for each alternative are readily available. As mentioned before, permits 
will be required for any off-site disposal Disposal facilities should be available. A vendor is be available 
for service for biological treatment process described in Alternatives 3 and 6. The biocell at Site 22 is 
available and operating for Alternative 4. 

For each remedial alternative, a detailed cost analysis was developed based on conceptual engineering and 
analyses. Unit prices were based on published construction cost data. quotes from vendors and contractors, 
and/or engineeringjudgment. Costs are expressed in terms of 1998 dollars. In order to allow the costs of 
remedial alternatives to be compared on the basis of a single figure. the net present worth (NPW) value of 
all capital and annual costs was determined for each alternative. The USEPA CERCLA Rl/FS Guidance 
Document recommends that a S percent discount rate be used in present worth analyses. Of the treatment 
alternatives, Alternative 3 has the lowest NPW at $566,100: Alternative 4 is the next lowest at $592,000. 
Alternative S has the highest NPW at S 1,011,000. Alternative 6 has a NPW at $771.500, but one-third of 
these costs (approximately $2S7,000) will be absorbed by the bioremediation technology vendor. making 
Alternative 6 the most cost effective alternative. 

2.8.3 	 M~ifyin1 Criteria 

State Acceptance: 

The Commonwealth ofVirginia was involved in the selection of the remedy for Sites 6 and 7. Information 
regarding remedy selection was conveyed through Restoration Advisory Board (RAB) meetings, the FS 
Report and at the public meeting. No state comments were received disputing the final remedy. The 
Commonwealth is satisfied that the appropriate process was followed in evaluating remedial action 
alternatives for Sites 6 and 7 and concurs with the selected remedy. 



Community Accepranc~: 

WPNST A Yorktown solicited input from the 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 May 26, 
1998. Community members of the Restoration Advisory Board (RAB} in attendance during the public 
meeting agreed with the selection ofAlternative 6 as the preferred alternative. No additional infonnation 
on the Proposed Plan has been requested and the 45 day public comment period closed on July 11, 1998, 
with no additional comments being received on the selection of a remedy. 

l.9 Selected Bemedy 

The Selected Remedy for the cleanup of explosives...contaminated soil at Site 6 is Alternative 6. This 
alternative is protective of human health and the environment; complies with all ARARs; has a high degree 
of short-tenn and long-term effectiveness and permanence; and reduces the toxicity, mobility, and volume 
ofwastes to be disposed of through removal and treatment. The Selected Remedy is .more protective of 
human health and the environment than Alternatives 3 and 4 because the treatment method in Alternative 6 
is more likely to be effective than the treatment methods in the other alternatives. The Selected Remedy 
will not produce residual ash, a drawback to Alternative 5 which utilizes incineration technology. 
Alternative 6 may require the use of a commonly applied contingent technology such as low temperature 
thermal desorption to reduce volatile contaminants to health based levels. The Selected Remedy is the third 
least costly treatment alternative evaluated during the remedial process, ifone does not consider that one· 
third ofthese costs (approximately $257,000) will be absorbed by the bioremediation technology vendor. 
Ifone does take the vendor's contribution into account. Alternative 6 is the least costly remedy. Table 2· 
13 presents the detailed costs for the Selected Remedy. 

2.10 Descdptiog ofSelected Bem@dy ancl Performance Standards 

The Selected Remedy requires the physical removal of residue in the trenches under Building l 09. The 
residue shall be transported to an on-site, permitted burning area for proper disposal. The trenches shall be 
pressure washed after residue removal, and the waste water resulting from the steam cleaning shall be 
collected and properly disposed. The remedy shall reduce contaminants to remediation levels presented in 
Table 2-10. If a reasonable cycle ofbioremcdiation is not able to reduce concentrations ofchlorinated 
VOCs in the soil to the remediation levels specified in Table 2-10, then low temperature thennal 
desorption will be used to treat the soil and reduce concentrations of chlorinated VOCs to the remediation 
levels in Table 2-10. 

The Selected Remedy also requires the excavation of the Site 6-Flume Area soiVsediment contaminated 
with nitramineslnitroaromatics, chlorinated volatiles. and inorganics to a depth of approximately 4 feet bgs. 
Of the COCs identified for Site 6, the following RLs shall be used to identify soil and sediment to be 
excavated: 

• TCE 16 mg/Kg 
• Total cPAHs lOmg/Kg 
• Total Amino-DNTs lOmg/Kg 
• HMX S.7 mg/Kg 
•ROX. 5.0mg/K.g 
• 1,3,S-TNB l.6mg!Kg 
• 2,4,6-lNT l4mg/Kg 
• Nickel 52 mg/Kg 
• Zinc 410 mg/Kg 



Any soil or sediment in the Flume Area containing concentrations of these chemicals greater than the RLs 
shown in the bullets above shall be excavated. The excavated soil and sediment shall be transported to a 
staging and treatment area where it shall be treated by ex situ biological treatment. 



TABLE2-13 


SITE 6 COST ESTIMATE: RAA 6 - EX SITU BIOLOGl~AL TREATMENT, SOIL COVER, LIMITED EXCAVATION, AND SLUDGE REMOVAL 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Cost Componcna Unia Quantity Uni1C1111 -Cosa TOlll Cost Source Basis/Commcnas 
DIRECT CAPITAL COSTS 

Oencrll 

~ Subcninal1 LS I $20,000 S20,000 Ensr. Est. Work, El<S, Hl<S, .\ QC P1111s; Pcnni11; Sbop Dr1wi11p 
Trallbilil)< Sludy LS S26,670 $26,670I Eap. Ell.; vendor quote In situ bioloaical Ir- bcndl·Klle uudy 

Mobiliza&iolllDanoblizltioo LS I Sll0,000 Sll0,000 Eqr.Est IDcludes mobc/dcmobc for all subcotw;tnctors 
DecoNatialrioa hd LS I SI0,000 SI0,000 Ensr. ESI. Includes deconllaydown IRa 

Slodipilc Ana LS I SI0,000 SI0,000 Eap. Ell. Stockpile 1rc1 for lraled soil 

c.... Mllillillrllion LS I $40,000 $40,000 Eap. Ell. lnvoicin1, project 1RMa1emcnt, field lllJ>CMsion, H&<S, etc. 

1'1111-0iulnlcdaa Subtaittab LS l SI0,000 Sl0,000 Eqr. Est Rm>rd dnlwinp, ate. 

GeMrll • Wllocll $226,670 

SileWolk 


Clarila Md Gnibbiq Ac:n: OJ Sl,300 Sl90 Easr. Ell:; Mans Siae Work, 1991, 021-104~150 For wooded - II SAOC #3 


Tapor111 Wily F~ LF 1,100 S3.32 Sl,6S2 Eqr. Ell.; Means Siae Work, 1991, 021-320-SOOO Ailumes ulcty feacia1 lrOlllld SAOCs #I a.nd #l 


TtmfOlllY Sill F-aq LF 100 SO.I? SS74 Eqr. Est.; Mcaa Sile Work, 1991, 022-704-1000 Assumes lilt fenciaa 11 SAOC1 #I me! #3 


Sile aa.oneica: 

Assume S fNI ofbecldlU from on·sile borrow pit (no marerial costs) 11~ 

....J 8addlll CY 370.00 SS.60 Sl,072 Enp. Est.; Means Site Work, 1991, Al2.1·724·1400 SAOC#l 

Assumes 4" of top soil 11 SAOC #I; co51 includes m11'I, haulin1 from 

TOPloil CY 2S Sl7.04 S426 Eqr. Est.; Means Site Work, 1991, 022-216-7000 llOCkpile" ~· 

Filll OradialfSeediat (RevcsetMion) SY 220 S2.19 $412 Enp. Ell.;Mc1111 Site Work, 1991,022·216-1000 Rcvqe1ation ova SAOC# I 


Siae Wort • SublOllil S7,S96 


SludttR-.1 

Assumes sludse residue is excavllcd by hand; assumes 112 inch or 

ExcaVMioa FfOlll Buildia1 I 09 CY 11 S7l.SO Sl,323 Ensr. ESI.; Means Sile Work, 1991, 022-250-0220 sJudte under Clllire na ofBuildia1109. 

Al-. crow mid oqllip. r...i tlJlllpa day • S40.4"day; 200 p!/llr 

Stea 0.. Buildiq 109 LS I $400 S400 Ensr. Ell.; MUOI Sile Won, 1991,0IM20-6310 uail; 10 day• 


Graul Clllwru Ladiaa 10 Coocrcte Flume CF 
 ,_, SS.50 S30 Enp. Ell.;Mans Site Wodt, 1991, 041-024·2600 Includes -erial lad labor. 


Wllll W- Colltctioe 11111 Dispoul 
 LS I SS,000 SS,000 Ensr. Es&. 

Assumes 2 mile round lrip haul 10 on·sile pcrmined bumina area.Enp. Ell.; Means Sile Work, 1991, 022·266--0100tbuliq SllMfce ao r....... Am CY II S6.SS Siii 

$6,171Sllldle ll-.l · Subloul 



00 

TABLE 2-13 (conUnued) 

SITE 6 COST ESTIMATE: RAA 6 • EX SITU BIOLOGltAL TREATMENT, SOIL COVER, LIMITED EXCAVATION, AND SLUDGE REMOVAL 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Oft'·Siw ~ (« SAOC #2 

Coalinuloiy S-pl,ill& • labor HJ. 40 $40 Sl,600 El!ir. Ell. I pmon (or I week 

5-p&illa • Traffi/Pu Diam LS I Sl,SOO Sl,500 Eqr.Esl. 
 Aj,rf11e, per diem, bolel, !Wal car for 5day• for I penoq 
Coa1irutioa Scdimca1 Sanipliaa • Anllyaia 

Auwacs 20 11111plcs f« ddincaiion IAd 2 11111plca for C011fi,1D111ion 
laorpmks s,.ple 22 5145 Sl,190 Biker Avcrqe BOA& duriq CllCft'llklll (au&min11Cdi,mcn1 will be exc.wied). 

IKNdcl Hiiu ...... Has lqlliamc:ll. &mp&iq Adtc:oa apaidablcs,
MilCd'-t Expcues Evt11 I 5200 $200 Enar. Est. ice A DI Wiiier..... LS I $5,000 $5,000 Eqr.Esl. Lener RpOl1 

Elclvlliaa CY 4 $1.61 $7 Eqr. Ell.;~ Si,re Work, 1991, 022·238.0260 ASllllaCI I foot deep exc.v11ioo ia 1 100 aq1rc fooc area. 

lncluda llMPponllioa, dilpOtll ~; Wllll:ICS I to I convenioo 
Oft'Sile Diapaul Tm ' SllO $900 Eqr. Ell. flll:lllr far cy to Illa; -es 1.2 bulkia1 fKt« of in place cubic yards 

Slee ...... 

A-•· of t.ckfiJJ Crom oa-Jirc borrow pil (DO matcrill COSISJ II 

8ackfiU CY 2.5 U.60 Sl4 Eqr. Est.; Mems Sile WOik, 1991, Al2.l-724-1400 SAOCtl; UCl:OUllll for 1.2 lllriMqc flCI« whea plaud 

~ Assumes 4" of top soil; cot! includes 11111'1, haulin1 Ii-om srockpilc a: 
TClplOi.I CY 1.5 Sl7.04 S26 Eqr. Est.; Me.I Sir. Work, 19911, 022·216-7000 cocal*fiq M Dickel ......,i,Med ara 11 SAOC #2 

lew111*- owr 1111 aclVMioa - II Dickel CGDllali.luitcd Ilea II 
..... Ondiq/Seedio1 (~) SY IS $2.19 Sll Enar. Est.; Mclllt Sile WOik, 1991, 022·286-1000 SAOC#2 

Oft'-SM DilDOlll for SAOC #2 • SublOlll 

Soil Cows• SAOC 13 

BGftl.I CY llO $7.20 Sl,296 EqJ. Ell.; Mam Sile WOik, 1991, 022-216-4000 Includes borrow, loadin11Dd !flRllliGI 
Aasllllcs 4" of top soil II SAOC #l;cosc iacludes mal'I, h111lin1 from 

TClplOi.I CY 90 Sl7.04 Sl,534 EqJ. Ell.; Maas Sile Work, 1991, 022·216-7000 SIOCkpile A COlllflllCliaa 

..... ~(ltcvoptlllioa) SY IOO S2.19 Sl,7S2 EqJ. &t; Mems Si• WOik, 1991, 022-216-1000 llnqetllioa - SAOC #3 

S4.mSoil C-• SAOC 13 • Subtolal 



TABLE 2-13 (continued) 


SITE 6 COST ESTIMATE: RAA 6 - EX SITU BIOLOGICAL TREATMENT, SOIL COVER, LIMITED EXCAVATION, AND SLUDGE REMOVAL 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 


Ex SilU Biolotical T rellmCnl 


Exuvllion CY 370 Sl.68 5622 
 Enjp'. Est.; Means Site Work, 1998, 022·238-0260 SAOC #I (370 cy in place) 

s.mp1in1 • Labor Hn. 20 S-40.00 $800 Ensr. Est. SAOC #I; I day/event; 2 1c0Jeng. 11111plen@S-40i1iru.; 10 hrvday 
Coaftnmlion Sediment Samplina • Analysis 

voe. Simple 40 5126 U,040 Biker Avcrqe BOAs Assumn 40 samplH durin1 trC&bllcnt. 

Ni111111liacs Sample 40 SISO . $6,000 Baker Avcrqe BOA1 Assumn 40 umplH duria1 lrClllmcnt. 

ladllllcl U... nml, HAS oquipmalt, 1A111p1iq a: dccOll apaadablea, 
MillCCll- £xpeiasea EVClll I S200 SlOO Enainccrin1 Estim&IC ice cl DI wller 

R.cponila LS I SS,000 SS,000 f.qr. Ell. Letter rcpon 

Assumes 12 CY dump nilcr, l/4 mile round trip to exisiing biocell; 
Tl'IUpOlt to Slqina Md Treaaacau Area CY 600 Sl.SI 51,541 Enp. Esc.; Me&111 Site Work, 1998, 022·26'Hl310 auumes 1.2 bulkina fKIOJ of370 cy in place sediment 

factor durin1 cxcavllion; incllldes additives (1.2 fac:tor increase in 
Biolotical TNMDMlll Toa 600 SISO 590,000 Vcadol' Quolc voiwM). soil miaisl1 equipment opcnllion, labor 

N Ex Situ BWMical Tre11111a11 • Subtotll SIOl,SU 

~ Oft'·SM DUpoul It SAOC #I 

Includes baulina. disposalfees and iaxes; assumes I 10 I convenion 
DilpOllol of Lisacd Wurc TON 50' SS36.00 526,800 VmdofQuolc factor from cubic ylllds to ton1, 111d 1.2 bulking fa.ctor. 

Oft'·Site Di--' • SAOC #I • Subtotll $26,800 


DIRECT CAl'ITAL COSTS • TOTAL Slll,107 


INDIRECT CAPITAL COSTS 

$22,166 Engr. Ell. Assume 6% ofTotal Direct Capital CostsEap.ecriq Md Dcsip LS I 522,166 


CC*iaa-y A11ow1ace LS I S'7,166 $57,166 Enp. Est Assume ""• ofTOlll Direct Capital Cosis 


SI0,032 


CAPITAL COSfS (DIRECT A"ND INDIRECT) 5461,139 

INDlllCT CAl'IT AL COSTS ·TOTAL 



TABLE l-13 (continued) 


SITE 6 COST ESTIMATE: RAA 6 • EX SITU BIOLOGICAL TREATMENT, SOIL COVER, LIMITED EXCAVATION, AND SLUDGE REMOVAL 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

ANNUAL OfERATION AND MAINTENANCE COSTS 

MoiiUoriq 

Allllual uniplina 11 SAOC #2; 2days/event; 21coJe111.11111plcrs@Saplill1 • Labor ..... 120 S40.00 $4,&00 Eap. Est S4°'111ea.; I cvcol/yr, IOhn/day 

5-p;q • Trawl/Pa- Diem EYIM I 
 $2,100 S2,IOO Eqr. Est. Aidare, per diem, hotel, rental "' for 3 days foe 2 people 
Sedialal 5-piil1 • Aulysia 

voc1 s.,,i. 6 $126 S7S6 Baker Avcnae BOAi 6 11111plu 11 SSAOC#l; I event/yr 

svoc. 5-ple 6 
 sm· SIJSO 81kcr Avcrqe BOAi 6 1M1plcu1 SSAOC#2; I cvfM/yr 

mr-iMs 5-i)lc 6 SISO $900 Baker Avence BOAi 6 umplu 11 SSAOC#l; I evCDl/yr 

~.tSur&cc W11er Slmpliq: Auly.t 


10 powidwalcr amplel/IWllt; 10 Mface Wlla' lllllpla/mmt; I voe. Smiplc 10 SllO Sl,100 Biker Avcnac BOAi cvaA/yr 
10~~10MflccWlla' lllllplcsl-.; I svoc. S.plt 10 $200 $2,000 Biker Avcnce BOAi evClll/yr 

3 ~ .....,IYClll; 3 lllll&cc Wiiia umplcs/cvem; I 
N*-iaca Smiplc 10 suo Sl,SOO Biker Avmp BOAi cYCllllyr..... 

I laduda Hau ,...., Hti IQllipual. 11111pliq • clccGll apeod1bla, 
~ Mir*IWGlll Expmca Evtllt I SlOO $200 EaPnceriq EIMll!e ice41: DI Wiier..... LS I ss.ooo 55,000 Eqr.&t. Letter repolt 


MaMorill• • Sllblolll Sl9,706 


SAOC 13 Niimi-

ClpbpW \ SF 720 S0.70 ssoc &p. Eal.; Meas Site Work, 1991, 029-316-1200 Auumca 10"~ ofsoil '°ver Ila will require maintcnan'e every year. 

SAOC 13 Mailllea- • Subcotal 5504 

ANNUAL OAM COSTS- JI wan .t_....._ Slt,llO 

TOTAL NIT PRESENT WORTH: llAA 6 5171,SOI Bv:ELB C.U:CMC OMO Complered: April 9, 1991 



Habitat at the Site 6 • Flume area shall be restored. 

A soil cover (minimum 8 inches) shall be placed over the cadmium and zinc contaminated surface soil at 
the Site 6 - Excavated Area. The soil cover shall require long-term maintenance. 

Long-term sediment. surface water, and groundwater monitoring shall be conducted at the Site 6 -
Impoundment Area. (OU XV) in accordance with a long term monitoring plan which shall be approved by 
the USEPA, the VDEQ and the Navy. If area groundwater quality or Site 6 - lmpoundment Area surface 
water and sediment quality degrades. posing a risk to human health and the environment, further remedial 
action may have to be evaluated. 

WPNSTA Yorktown shall prohibit (i) residential use of the area surrounding the Site 6 .- Flume Area, (ii) 
residential use of the area surrounding the Site 7 - Drainage Area and (iii) activities tllat interfere with or 
compromise the integrity of the soil cover at the Site 6 - Excavated Area. These are the "land use control 
objectives" for Sites 6 and 7. The precise boundaries of the areas in which residential use is prohibited 
shall be fixed during the development of the Land Use Control Implementation Plan described in the next 
paragraph. 

Within 90 days of the execution of this ROD. WPNSTA Yorktown shall develop a Land Use Control 
Implementation Plan (LUCIP) with the concurrence ofEPA Region III and in consultation with the 
Commonwealth of Virginia. The LUCIP shall include: 

(l) a description and the location of Sites 6 and 7, including a map, a description of 
their approximate size and a description of the COCs; · 

(2) the land use control objectives (LUCs) selected above; 

(3} the particular controls and mechanisms to achieve these goals; 

(4) a reference to this ROD; and 

(S) any other pertinent information. 

Within 180 days following the execution ofthis ROD, the Navy. with the concurrence ofEPA Region III 
and in consultation with the Commonwealth of Virginia, shall develop a Land Use Control Assurance Plan 
(LUCAP) for WPNSTA York.town. The LUCAP shall contain Station~wide periodic inspection, condition 
certification and agency notification procedures designed to ensure the maintenance by Station personnel 
of any site specific LUCs deemed necessary for future protection .of human health and the environment, 
including LUCs selected in this ROD. A fundamental premise underlying execution of the LUCAP is that 
through the Navy's substantiaJ good-faith compliance with procedures called for therein, reasonable 
assurances will be provided to USEPA and the Commonwealth of Virginia as to the permanency of those 
remedies which inc1ude the use ofspecific LUCs. 



Although the terms and conditions ofthe LUCAP will not be specifically incorporated or made 
enforceable as to this or any other ROD, it is understood and agreed by the Navy, USEPA and the 
Commonwealth ofVirginia that the contemplated permanence of the remedy renected herein shall be 
dependent upon the Station•s good-faith compliance with specific LUC maintenance commitments 
reflected herein. Should such compliance not occur or should the LUCAP be tenninated it is understood 
that the protectiveness ofthe tcmedy concurred in may be reconsidered and that additional measures may 
need to be taken to adequately ensure necessary future protection of human health and the environment. 

2.11 Stalutor:y Dmrmination 

The Selected Remedy for Site 6 satisfies the requirements under Section 121 ofCERCLA to: 

• 	 Protect human health and the environment. 

• 	 Comply with ARARs. 

• 	 Use permanent solutions and treatment technologies/resource recovery technologies to the 
maximum ex.tent practicable. 

• 	 Satisfy the preference for treatment as a prill(,)ipal element. 

2.11.1 Over.all Protection ofBuman Health and tbe Environment 

The Selected Remedy will provide a signiricant reduction in risks to human health and the environment 
through removal and biological treatment ofsoil/sediment in the Flume Area; a cover at the Site 6· 
Excavated Area; monitoring ofgroundwater, surface water, and sediment in the Site 6-lmpoundment Area; 
and the removal and disposal ofresidue from AOC C and SWMU 179 (Building I 09). As such, this 
alternative will protect human health and the environment. The potential source ofcontamination to other 
environmental media will be removed or covered. · 

2.11.2 Compliance with ARAlbl 

The selected remedy for Site 6 complies with all Federal and state location and action specific ARARs as 
outlined below. Chemical specific ARA.Rs or to-be-considered criterion (TBCs) are not available for soil 
or sediment; therefore, risk-based RLs were developed that are protective ofboth human health and the 
environment 



Locatjon-Soecific ARA& 

• 	 Mi&ratory Bini Treaty Act 
(16 u.s.c. 703-712) 

Action to prohibit any disturbance to nesting sites of listed migratory birds will be 

implemented. The remedial action will be planned such that the osprey nesting sites near Site 6 

will not be disturbed. · 


• 	 National Historic Preservation Act 
(32 CFR Parts 229 and 229.4; 43 CFR Part 171; and 36 CFR Part 800) 
Archeological resources encountered during excavation must be reviewed by Federal and 
Commonwealth archeologists. The Act also applies to potentially historic buildings. Building 
109 is a World War ti era building. The WPNSTA Yorktown Environmental Directorate and 
Draft Historic Preservation Plan for WPNSTA Yorktown will be contacted and reviewed prior 
to development of the Remedial Action Work Plan. 

• 	 Executive Order 11990 Protection of Wetlands 
(40 CFR 6, Appendix A; excluding Sections 6(a)(2), 6(a)(4), 6(a)(6); 40 CFR 6.302) 
Action to minimize the destruction, loss, or degradation of wetlands that could be impacted by 
a remedial action. Monitoring ofthe Site 6-Impoundment Area is preferred over active 
remediation to maintain existing wetlands habitat. Erosion from excavation activities could 
affect the Site 6-Impoundment Area. An erosion control plan will be established as part ofthe 
Remedial Action Work Plan. 

• 	 Cleaa Water Act, Section 484, 33 U.S.C. 1344 
(40 CFR 230.10; 40 CFR 231(231.lt231.2. 231.7, 231.8)) 
Action to prohibit discharge ofdredged or fill material into a wetland without a permit if the 
discharge ofdredge or fill is planned as part of the remedial alternative. ·No material taken 
from either Site 6 or removed from the bioremediation staging and treatment area after 
treatment will be discharged or placed into wetlands. 

• 	 Virciaia Wedands Regulation 
(VR 450-01-0051/4 VAC 20-390-10 to ·50) 
Regulates activities that impact wetlands. The remedial action will be undertaken in such a 
way as to limit potential impacts on wetlands via erosion from Site 6 during excavation and 
reuse oftreated soil/sediment. 

Actjon·Specific AllARI 

• 	 Resource Couervation and Recovery Act (RCRA) 
$ubdde C, 42 U.S.C. 6921-6939e 
Applicable to any action at WPNSTA Yorktown involving treabnent, storage, or disposal of 
hazardous waste. 

Identification and Listing of Hazardous Waste 
(40 CFR Part 261) 
Any wastes hazardous by tharacteristic must be identified as part of the remedial 
action. Soil/sedim~nt at the Site 6·flume Area is contaminated by chlorinated 
volatiles, considered a hazardous waste by listing (RCRA F002) 



Releases from Solid Waste Management Units 

(40 CFR Part 264, Subpart F} 

AU units on·site will comply with substantive requirements concerning potential 

releases. This ARAR applies to the biological treaunent area and Building l09. 


Use and Management of Containers 

(41l CFR. Part 264, Subpart I) 

Regulates the use and management ofcontainers being stored at all hazardous 

waste facilities. Remediation may generate containerized waste, such as IDW. 

The Sel~ted Remedy reduces the use ofcontainers because a portion of the Site 6 

soiUsediment will be treated at the staging and treannent area near Site 6. Also, 

the surface soil at the Site 6-Excavated Area will not be excavated or moved. 


•Land Treatment 

(40 CFR Part 264, Subpart M) 

Regulates design, treatment demonstration, operating equipment, monitoring, 

closure and post-closure care of the treaunent cell and treatment area. The 

selected remedy shall meet these requirements. 


• 	 Virginia Hazardous Waste Management Rejulatiom 

(VR 672·10-119 VAC 20-60-10 ~ lCfi•) 

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


Identification and Listing ofHaz.ardous Waste 
(VR 672-10-1, Part III; 9 VAC 20-60 Part III) 
Applies to detennining waste types by characteristic. Soil and sediment at the Site 
6-Flume Arca is contaminated by waste that is hazardous by listing (RCRA 
F002). 

Releases from Solid Waste Management Units 

(VR672·10·1, Part X. Section IO.S; VAC 20.60-790) 

Applies to owners/operators offacilities that treat hazardous waste. Regulates 

pot.ential releases from all onsite solid waste management units. This ARAR 

applies to the biological treatment area and to Building 109. 


Land Treatment 

(VR672-l0-l, Part X, Sei:tion 10.12; 9 VAC 20·60-860} 

Regulates design, treatment demonstration, operating requirements, monitoring, 

and closun: and post-closure care of the treatment cell and treatment area. 


Use and Management ofContainers 

(VR672 ·10·1, Part X. Section 10.8; 9 VAC 60-20-820) 

Applies to Site 6 where the IDW associated with confinnation sampling may be 

containerized before off-site disposal. 


• 	 Virginia Erosion and Sediment Control Reculatiou 
(VR 625-02-00; 4 VAC !O-Jo-10 to -110) 
Applicable for remedial actions involving land disturbing activities. Activities including the 
excavation at Site 6 will have an erosion control plan submitted to Atlantic Division. Naval 
FaQilitics Engineering Command (LANTDIV) fOI' approval. 



l.11.3 	 Cost Effectiveness 

Of the four '*treatment" alternatives, the Selected Remedy (Alternative 6) is the most cost effective. [t 
provides maximum long.term protection of human health and the environment and short-term protection of 
human health and the environment. [t is the least costly of the treatment alternatives (considering that a 
portion ofthe cost of treatment will be shared by the treatment technology vendor) and will addresses all 
contaminant types. 

2.11.4 	 Use of Permanent Solutions and Alternative Treatment Technologies or Resource Recovery 

Technologies to the Muimuna Ei:tent Praeticable 


The selected remedy is a permanent solution and uses treatment technologies to the maximum extent 
practicable. Contaminated Site 6 - Flume Area soil and sediment will be treated at the staging and 
treatment area using biological treatment to destroy nitramineslnitroaromatics and chlorinated volatiles. A 
contingent technology such as low temperature thermal desorption may be employed to address chlorinated 
volatiles. The clean soil will then be taken from the staging and treatment area and used as fill at the 
Station. The soil cover at the Site 6 - Excavated Area is not a treatment technology but will reduce 
mobility of the inorganic contaminants by preventing contact with runoff and infiltration. Permanence of 
the soil cover will depend on long-term maintenance. 

2.12 	 Documeggtioa ofSi1nificant Cbaaeea 

The Proposed Plan presents the selected remedy as the preferred alternative. No significant changes to the 
remedy have been made. 

3.0 	 RESPONSIVENESS SUMMARY 

The final c<>mponent ofthis Record of Decision is the Responsiveness Summary. The purpose of this 
section is io provide a summary of the public's comments. concerns. and questions about Sites 6 and 7. 

During the public comment period. written comments. concerns and questions were solicited. An 
announcement of the public comment period and the public meeting was published in the Daily Press on 
May 24, 1998. A public meeting was held on May 26, 1998 at the York County Recreational Services 
Building to formally present the Proposed Plan and to answer questions and receive comments. The 
transcript of this meeting is presented in Appendix C ofthis Record of Decision. All comments and 
concerns concerning the remedy have been considered by the. DoN and USEPA in the selection of the 
remedial alternatives for Sites 6 and 7. · 

The responsiveness summary is divided into the following sections: 

• Overview 
• Background on community involvement 
• Summary ofcomments received during the public comment period 



3.1 Qyen:iew 

At the time of the public meeting, the DoN had endorsed No Further Action to protect human health and 
the environment at Site 7, WPNSTA, Yorktown. 

In addition, the DoN endorsed a preferred altemative for Site 6, WPNSTA, Yorktown. for the cleanup of 
explosives-contaminated soil/sediment at the Site 6 • Flume Area, explosives and volatile contaminated 
soil/sediment at the Site 6 - lmpoundment Area and inorganic contaminated soil at the Site 6 - Excavated 
Area. The alternative required removal and disposal of residue from the trenches under Building l 09 and 
excavation and ex situ biological treatment ofcontaminated sediment and soil from the Site 6 - Flume 
Area. Site 6 - Flume Area soil and sediment would be treated using a nutrient source to enhance 
indigenous microbe growth to biologically degrade the contaminants. A soil cover would be installed over 
and around the cadmium- and zinc-contaminated soil at the Site 6 - Excavated Area. This would prevent 
the soils with cadmium and zinc concentrations above the RLs of 4.0 mg/kg and 48.4 mg/kg, respectively, 
from coming into contact with the ecological receptors. Long-term sediment, surface water, and 
groundwater monitoring would be conducted at the Site 6-lmpoundment Area and surrounding area to 
assess the potential impact to human health and the environment and to preserve wetland habitat. USEP A 
Region [JI and the Commonwealth of Virginia concurred with the preferred alternative. 

There were no comments received from the community during the public comment period in opposition to 
the proposed remedy. Community members of the Restoration Advisory Board (RAB) in attendance 
during the public meeting agreed with the selection of Alternative 6 as the preferred alternative. 

3.2 Back&round on CommgpilJ Iqmlyement 

Nearby communities have a good working relationship with WPNSTA Yorktown because the Station 
maintains a good neighbor policy through the Publk Affairs Office. WPNSTA Yorktown participates in 
community events and celebrations to foster close ties with the community. As part ofthe ongoing 
Commqnity Relations Program (CRP), community interviews were conducted in 1991 to inform the 
community of the IR Program and solicit feedback on the listing of WPNST A York.town as an NPL site. 
The community expressed concern about three issues: water resources, cleanup funding, and information 
availability/validity. This public openness has been maintained by the Public Affairs Office and the 
Environmental Directorate at WPNSTA Yorktown through the CRP and resulted in the formation of the 
RAB. The WPNSTA RAB is comprised ofagency representatives, technical and business people, and 
members of the community at large. The RAB meets regularly and progress at sites such as Sites 6 and 7 
is discussed from the work plan stage to selection ofthe remedial altemative (ifnecessary). Preliminary 
Site 6 and 7 results were discussed at several past and at the most recent RAB meetings. No significant 
comments were received for either site at these meetings. 

3.3 Summaa of Comments Receiyed Duriga tbc Public Comment Period 

The Public Comment Period closed on July 11, 1998. A copy of the revised final PRAP is presented in 
AppendixD. 



. . . . APPENDIXA 
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TABLEA-1 


SURFACE SOIL STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM SURFACE SOIL SAMPLE ANALYSIS 


SITE 6 - IMPOUNDMENT AREA (ROUND ONE) 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


CHEMICAL 
SemJvolatUes: 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Chrysene 
Dibenzo(a,h)anthracene 

Indeno (1,2,3-cd) pyrene 

lnorganlcs: 
Aluminum 

Arsenic 

Beryilium 
Iron 

Notes: 

FREQUENCY 

OF 


DETECTION 


217 

211 

211 

211 
211 

117 

217 

717 

711 
111 
717 

RANGE OF 
DETECTED 

CONCENTRATIONS 
(mg/kg) 

0.036Jil5J 
0.026J .12 

0.085J .1 

o.u-cdL/ 
o.~ 
0.033~ 

3,770-10,400 

3.4J-6.4J 

0.31-0.76 

11,800-23,000 

ARITHMETIC* 

MEAN 

(mg/kg) 

5,790.00 


4.76 


0.49 


14,914.29 


RANGE OF 

STATION 


BACKGROUND 

(mg/kg 

1,960-24,100 

0.466- 63.9 

0.23J - 0.93J 

1,440 - 46,400 

J =Analyte was positively identified, value is estimated. 
K =Analyte was positively identified, value is biased high. 
L =Analyte was positively identified, value is biased low. . . . . 
• The arithmetic mean is calculated using positive detections and one half of the detection hm1t for non-detections. 

http:14,914.29
http:5,790.00
http:0.31-0.76
http:3.4J-6.4J


TABLEA-2 


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

SITE 6 lf>RAINAG~REA (ROUND TWO AND SUPPLEMENTAL INVESTIGATION) 
-1.iAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

RANGE OF RANGE OF 
FREQUENCY DETECTED ARITHMETIC* STATION. 

OF CONCENTRATIONS MEAN BACKGROUND 
CHEMICAL DETECTION (mg/kg) (mg/kg) (mg/kg) 

lnorganics: 
Aluminum 515 6,230-11,200 8,338.00 1,960- 24,100 

Antimony 1/2 13.8L 8.93 9.2L- llL 

Arsenic 515 l.6L-7.6L 4.50 0.46L- 63.9 

Beryllium 515 0.48-0.68 0.59 0.23J - 0.93J 

Iron 515 5,570-23,900 15,330.00 1,440 - 46,400 

Manganese 515 . 48.1-206 121.30 7.6L- 491 

Notes: 


J =Analyte was positively identified, value is estimated. 

L =Analyte was positively identified, value is biased low. . . . . . 

• The arithmetic mean is calculated using positive detections and one half of the detection hm1t for non-detect1ons. 

http:15,330.00
http:0.48-0.68
http:l.6L-7.6L
http:8,338.00


TABLEA-3 


SURFACE SOIL STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM SURFACE SOIL SAMPLE ANALYSIS 

SITE 6- EXCAVATED AREA 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

CHEMICAL 

lnorganics: 
Aluminum 
Antimony. 
Arsenic 
Beryllium 

Cadmium 
Chromium 

Iron 

Zinc 

FREQUENCY 
OF 

DETECTION 

616 

1/6 

6/6 

6/6 

216 

6/6 

6/6 

6/6 

RANGE OF 
DETECTED 

CONCENTRATIONS 
(mg/kg) 

13,1OOJ-27,OOOJ 

ll.9L 
4.1-8 

0.47-0.82 

3.4L-l8.4L 

20.1-52.2 
I4,400J-35,300J 

93. IJ-2,340J 

ARITHMETIC* 
MEAN 
(mg/kg) 

19,550.00 

6.49 
5.92 

0.64 

4.09 

36.77 
24,433.33 

934.18 

RANGE OF 
STATION 

BACKGROUND 
(mg/kg) 

1.960. 24,100 

9.2L- l 1L 
0.46L- 63.9 

0.23J • 0.93J 

l.2J - l.5 
2.6. 33.5 

1,440 - 46,400 

3.2KJ - 48.4 

Notes: 

J =Analyte was positively identified, value is estimated. 
K =Analyte was positively identified, value is biased high. 
L =Analyte was positively identified, value is biased low. 

ND =Not Detected 

• The arithmetic mean is calculated using positive detec~ions and one half of the detection limit for non-detections. 



TABLEA-4 


SUBSURFACE SOIL STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCI 

FROM SUBSURFACE SOIL SAMPLE ANALYSIS 


SITE6AREA 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


CHEMICAL 
Volaliles: 
I, I "'Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

Tetrachloroethene 
1, l ,2,2-Tetrachloroethane 

I, 1,2-Trichloroethane 

Trichloroethene 

Vinyl Chloride 

Nllrlllllines: 
2-Amino-4,6-Dinitrotoluene 

4-Amino-2,6-Dinitrotoluene 

ROX 
1,3,5-Trinitrobenzene 

2,4,6-Trinitrotoluene 

lnorganics: 
Antimony 

Arsenic 

Beryllium 

FREQUENCY 

OF 


DETECTION 


1/20 
3/17 
2/20 
1/20 

1/20 
l/20 

4/20 

1/20 

1117 

1/17 

3/20 
1/20 

3/20 

6/13 

20/20 

20/20 

RANGE OF 
DETECTED 

CONCENTRATIONS 
(mg/kg) 

0.12 
0.041J-3.lJ 
0.011-0.26 

0.0161 
0.003J 
0.008J 

0.012-3.4J 
4.71 

2.5 


2.5 


46-160 

21 


410-640 


8.41-13.IL 

0.82-15.8 

0.31-0.9 

ARITHMETIC* 

MEAN 

(mg/kg) 


o.oi 
0.25 
0.02 
0.01 
0.01 
0.01 
0.21 

0.24 

0.62 

0.62 
13.85 
1.42 

79.70 

7.11 

5.37 

0.53 

RANGE OF 
STATION 

BACKGROUND 
(mg/kg) 

8.SL-31.JL 


0.23J -43.7 


OJJ - 9.8 


http:8.SL-31.JL
http:8.41-13.IL
http:0.012-3.4J
http:0.011-0.26
http:0.041J-3.lJ


TABLE A-4 (Co'otioued) 

SUBSURFACE SOIL STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM SUBSURFACE SOIL SAMPLE ANALYSIS 


SITE6AREA 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


RANGE OF RANGE OF 
FREQUENCY DETECTED ARITHMETIC* STATION 

OF CONCENTRATIONS MEAN BACKGROUND 
CHEMICAL DETECTION (mg/kg) (mg/kg) (mg/kg) 

Chromium 19/20 6-46.6 ·20.8 5.2L - 33.5 

Iron 20/20 3,270-35,200 14,618.50 3,810- 51,100 

Manganese 20/20 21.2-314 117.59 3.5J - 2,840 

Notes: 

L =Estimated value, biased low 

J =Analyte was positively identified, value is estimated. 

• The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 

http:14,618.50


TABLEA·5 


STATISTICAL SlJMMARY OF lfUMAN HEALTH CHtMICA~OF POTENTIAL CONCERN 

FROM GROUNDWATER SAMPLE ANALYSIS 


SITE6ARF.A 

NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

RANGE OF 
FREQUENCY DETECTED ARITJ IM ETIC* 

OF CONCENTRATIONS MEAN 
CHEMICAL DETECTION (µg!L) (µg/L) 

Volatiles 
1.1-Dichloroethane 2/S 14-14 5.90 

1.1-Dichloroethene 2/S 36-45 16.SO 

cis-1.2-Dichlorocthcne 2/S 98-110 41.90 

trans-1.2-Dichlorocthene l/S I 3.00 

· 1.1.1 ~Trichloroethane 2/S 13-14J 5.70 

Trichlorocthene 2/S 320-350 134.30 

N/tramlnes 
4-Amino-2,6-Dinitrotoluene 2/S 1.2-1.4 0.82 

ROX 2/S 63-80 28.78 

Jnorganlcs (Dissolved) 

Antimony 215 17.1-20.6 11.20 

Arsenic 3/S 3-12.6 5.94 

Manganese SIS 23-233 131.38 

Thallium 115 6.3K 3.03 

Zinc 115 l.740J 352.18 

Notes: 
J =Analyte was positively identified, value is estimated 
K= Value estimated; biased high 
ND = Nol Detected . . . 

RANGE OF STATION 

BACKGROUND 


(µg/L) 


18.SJ 

ND 


1.IJ. 12.2J 


ND 

2.9J. 5.91 


. 
• The arithmetic mean is calculated using positive detections and one half of the detectmn hm1t for non-detections. 



TABLEA-6 


SURFACE WATER STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM SURFACE WATER SAMPLE ANALYSIS 


SITE 6 - IMPOUNDMENT AREA 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


CHEMICAL 
Vo/atlln: 
1,2-Dichloroethene 

l, l ,2,2-Tetrachloroethane 

Semivolati/es: 
Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Phenanthrene 

Nilramines: 

HMX 
ROX 
2,4,6-Trinitrotoluene 

lnorganics: 
Aluminum 

Arsenic 

Beryllium 

Chromium 

Iron 

FREQUENCY 

OF 


DETECTION 


1/4 


1/4 

1/4 

1/4 
114 

1/4 
1/4 
1/4 

3/4 

3/4 

1/4 

4/4 

3/3 

214 

3/4 

4/4 

RANGE OF 
DETECTED 

CONCENTRATIONS 
(µg/L) 

~J........... 
lJ 

0.9J 
0.61 

0.6J 

0.6J 

0.9J 
0.81 

2.8-12 

5.8-33 

36 

I78J- I 7 ,9001 

3.2-10.4 

1.3-2.1 
17.3-61.2 

8381-45,000J 

ARITHMETIC* 

MEAN 

(µg/L) 


@ 
4.00 

4.10 
4.03 

4.03 
4.03 

4.10 
4.08 

4.68 

13.03 
9.49 

6,624.50 


5.73 


1.10 

25.73 


19,359.50 


RANGE OF 

STATION 


BACKGROUND 

(µg/L) 


1711 - 5,600 


l.2L • 3.5L 

ND 

ND 


289J - 6,650 


http:19,359.50
http:6,624.50


TABLE A-6 (Continued) 


SURFACE WATER STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM SURFACE WATER SAMPLE ANALYSIS 


SITE 6 - IMPOUNDMENT AREA 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


RANGE OF RANGE OF 
FREQUENCY DETECTED ARITHMETIC* STATION 

OF CONCENTRATIONS MEAN BACKGROUND 
CHEMICAL DETECTION (µg/L) (µg/L) (µg/L) 

Lead 414 3.8-78.81 42.60 1.2L- 5.4L 

Manganese 4/4 51.4J-4SOJ 223.10 33.l - 379 

Mercury 1/4 0.21 0.09 ND 

Vanadium 4/4 74.8-125 97.53 SJ - l4.4J 

Notes: 

J == Analyte was positively identified, value is estimated 
K =Value is estimated; biased high. 
L == Value is estimated; biased low 

ND == Not Detected 

• The arithmetic mean is calculated using positive detections and one halfofthe detection limit for non-detections. 



TABLEA-7 


SURFACE WATER STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM SURFACE WATER SAMPLE ANALYSIS 


SITE 6-TRIBUTARY 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


RANGE OF RANGE OF 
FREQUENCY DETECTED ARITHMETIC* STATION 

OF CONCENTRATIONS MEAN BACKGROUND 
CHEMICAL DETECTION (µg/L) (µg/L) (µg/L) 

VolalHes: 
l, l, 1-Trichloroethane 1/4 6J 5.25 

lnorganlcs: 
Arsenic (care) 1/4 I.SJ 1.05 l.2L- 3.5L 

Iron 4/4 1,200-1,530 1,402.50 289J - 1,150 

Manganese 4/4 53.2-86.1 72.80 33.1-379 

lnorganlcs (Dissolved): 
Arsenic (care) 1/4 I.SJ 0.91 1.2J - 13L 

Manganese 4/4 18.6-44.4 29.38 2J - 290 -
Notes: 

J =Analyte was positively identified, value is estimated 

L = Value is estimated; biased low 

•The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 

http:1,402.50
http:l.2L-3.5L


TABLEA..8. 
STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM SEDIMENT SAMPLE ANALYSIS 

SITE 6 - IMPOUNDMENT 


NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 


CHEMICAL 
Stmlvolatllts: 
Benzo(a)anthracene 
Benzo(b)fluoranthcnc 
Bcnzo(k)fluoranthene 

Bcnzo(a)pyrcnc 
Chrysene 
Indeno( 1,2,3-cd)pyrerie 

/norganlcs: 
Aluminum 

Arsenic (care) 
Beryllium 

Iron 

Vanadium 

Notes: 

FREQUENCY OF 

DETECTION 


218 
2/8 
2/8 
2/8 
218 
1/8 

8/8 
818 
519 

RANGE OF 
DETECTED 

CONCENTRATIONS 
(mg/kg) 

0.2 IJ-0.4SJ 

0.29J-0.~1 

0.08JJ.4)JiJ) 

0.18J-0.4J 

'0.1~ 

2,560-16,000 


l.S-23.8 

0.33-0.86 


8, 130-27,000 


9.2-81.6 


--fiX 


ARITJIMETIC• 

MEAN 

(mg/kg) 


0.3 
0.33 

·-0.25> 

0.29 
0.31 

0.27/ 

NC 

NC 
NC 
NC 

NC 

RANGE OF 
STATION 

BACKGROUND 
(mg/kg) 

482K • 17,700J 
0.276- S.4L 
0.281 • 0.99J 
329 - 27,700J 

1.91 - 38.9 

L = Estimated value, biased low 

K = Estimated value, biased high 

J =Analytc was positively identified, value is estimated. 

NC =Not Calculated 

• The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 

http:0.276-S.4L
http:0.33-0.86
http:0.18J-0.4J


--

TABLEA-9 


SEDIMENT STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM SEDIMENT SAMPLE ANALYSIS 


SITE 6 - IMPOUNDMENT AREA 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


CHEMICAL 

YolatHn: 

I, 1-Dichloroethane 

1,2-Dichloroethane 

I, 1-Dichloroethene 

1,2-Dichloroethcne (Total) 

Tetrachloroethene 

I, I, I-Trichloroethane 

Trichloroethene 

Vinyl Chloride 

Senrivollllila: 

Acenaphthene 

Anthracene 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)flu?ranthene 

Benzo(g,h,i)perylcne 

Benzo(a)pyrene 

Carbazole 

Chrysenc 
Dibenzo(a,h)anthracene 

2,4-Dinitrotoluene 

FREQUENCY 

OF 


DETECTION 


2155 

3155 

1/55 

3/53 

2/55 

2155 

1/55 

2155 

6155 

1155 

21/55 

21/55 

16/55 

16/55 

26/SS 

3155 

21/55 

6155 

2155 

RANGE OF 
DETECTED 

CONCENTRATIONS 
(mg/kg) 

0.052-4.SJ 

0.008J-88 

0.44 .... 

0.009~ 
0.091-180 

0.03 IJ-190 
0.005J \ 

0.063~ 

0.068Jrf-:b.P 

0.069J-6.8J 

0.094J-9. lJ 

0.079J-2.4 

0.088J-0.96J 

0.086J-2.3J 

0.094J-9.6J 

0.058J£tti 

0.12J-11 

0.062J-0.JJY 

l.9-28J 

RANGE OF 
STATION 

BACKGROUND 
(mg/kg) 

ARITHMETIC* 

MEAN 

(mg/kg) 


0.1 

1.62 

0.17 

0.11 

3.29 

3.48 

0.17 

0.17 

-
0.6-' 
0.64 

0.68 

0.72 

0.6 

0.55 

0.69 
,,,_.;;;:

~ 
0.7j 

0.61 

1.13 

http:0.086J-2.3J
http:0.069J-6.8J
http:0.052-4.SJ


TABLE A-9 (Continued) 

SEDIMENT STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 


CHEMICAL 
2,6-Dinitrotoluene 

Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 
Pyrene 
Nilramlnn: 

4-Amino-2,6-Dinitrotoluene 

1,3-Dinitrobenzene 

HMX 

ROX 
1,3,5-Trinitrobenzene 

2,4,6-Trinitrotoluene 

Jnorganics: 

Aluminum 

Antimony 

Arsenic (care) 

Beryllium 

Cadmium 

FROM SEDIMENT SAMPLE ANALYSIS 

SITE 6 - IMPOUNDMENT AREA 


NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 


RANGE OF 
FREQUENCY DETECTED ARITHMETIC* 

.OF CONCENTRATIONS MEAN 
DETECTION (mg/kg) (mg/kg) 

1155 0.551 0.6 

26/55 0.0671-3.9 0.74 

4155 0.0651-51 0.62 

13155 0.097J-1.8 0.63 

4155 0.171-0.45> .. 0.63-., 

1155 0.0611 0.65 

18/55 0.084J-15 0.8 

30/55 0.063J-22 1.07 

8146 0.098N-520N 11.52 

1155 0.210N 0.11 

2155 96-710 15.19 

2/55 63-160 4.36 

3155 0.45N-19 0.67 

10155 0.13N-2,500N 45.86 

11 /1 I 2,150J-38,900 9,500.91 
18.191/11 48.2 

11 /11 4-22.1 8.03 

7/11 0.73-1.7 1.00 

5/11 2.5-9.8 3.74 

RANGE OF 
STATION 

BACKGROUND 
(mg/kg) 

1,510- 40,500 

18.9L 
l.4J-13.I 

O.SSJ - l.6J 
ND 

http:9,500.91


TABLE A-9 (Continued) 

SEDIMENT STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM SEDIMENT SAMPLE ANALYSIS 


SITE 6 - IMPOUNDMENT AREA 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


RANGE OF RANGE OF 
FREQUENCY DETECTED ARITHMETIC* STATION 

OF CONCENTRATIONS MEAN BACKGROUND 
CHEMICAL DETECTION (mg/kg) (mg/kg) (mg/kg) 

Chromium 11/11 9.8-94.8 34.40 3.8-66.1 

Iron 11/11 9, I20J-6 I,600 23,220.00 3,060 -46,000 

Manganese 11/11 60.9J-245 135.20 7.4 - 1,980 

Nickel 9/11 12.5-100 40.60 9.JK- 55.2 

Vanadium 11/11 39.6-382 145.96 4.8J - 67.6 

Zinc l l/11 45.8-643 277.16 4J- 202J 

Notes: 

J = Analyte was positively identified, value is estimated. 
K = Estimated value; biased high. 

ND =Not Detected 

•The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 

http:23,220.00


TABLEA-10 


SEDIMENT STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM SEDIMENT SAMPLE ANALYSIS 


SITE 6 - TRIBUTARY 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VffiGINIA 

CHEMICAL 
lnorganks: 

Aluminum 

Arsenic (care) 
Beryllium 

Chromium 
Iron 
Manganese 

Vanadium 

Notes: 

FREQUENCY 

OF 


DETECTION 


8/8 

8/8 

7/8 

8/8 

818 
818 
8/8 

RANGE OF 
DETECTED 

CONCENTRATIONS 
(mg/kg) 

9,430-33,300 

4.S-11.2 

1.1-1.S 

20.2-58.8 

19,000-39,900 

67.1-286 

37.2-81.9 

ARITHMETIC• 

MEAN 

(mg/kg) 


24,528.75 

8.74 

1.13 

45.81 

34,000.00 

213.01 
59.96 

RANGE OF 
STATION 

BACKGROUND 
(mg/kg) 

1,510 - 40,500 

I.4J - 13.1 

O.SSJ - l.6J 

3.8-66.1 
3,060-46,000 

7.4 - 1,980 

4.8J - 67.6 

J =Analyte was positively identified, value is estimated. 

ND =Not Detected 

• The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 

.. 


http:34,000.00
http:24,528.75


TABLEA-11 


SURFACE SOIL STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM SURFACE SOIL SAMPLE ANALYSIS 

SITE 7 - STUDY AREA 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

CHEMICAL 
lnorganics: 
Aluminum 

Antimony 
Arsenic 
Beryllium 

Cadmium 
Chromium 

Iron 

Manganese 

FREQUENCY 
OF 

DETECTION 

4/4 
1/4 
4/4 
4/4 
1/4 

4/4 
4/4 
4/4 

RANGE OF 
DETECTED 

CONCENTRATIONS 
(mg/kg) 

6,010-19, 100 
18.6L 
4.5-11 

0.48-0.95 
6 

13.7-40.2 

14,300-28,200 

155-382 

ARITHMETIC* 
MEAN 
(mg/kg) 

13,552.50 
8.09 
7.15 
0.72 
1.96 

29.88 
21,800.00 ' 

240.50 

RANGE OF 
STATION 

BACKGROUND 
(mg/kg) 

1,960 - 24, 100 
9.2L- llL 

0.46L-63.9 
0.23J - 0.93J 

l.2J - 1.5 
2.6-18.3 

1,440 - 46,400 
7.6L- 491 

Notes: 

J = Analyte was positively identified, value is estimated. 
L = Analyte was positively identified, value is biased low. 

ND =Not Detected 

• The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 



TABLEA-12 


SUBSURFACE SOIL STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM SUBSURFACE SOIL SAMPLE ANALYSIS 


SITE7 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


RANGE OF RANGE OF 
FREQUENCY DETECTED ARITHMETIC* STATION 

OF CONCENTRATIONS MEAN BACKGROUND 
CHEMICAL DETECTION (mg/kg) (mg/kg) (mg/kg) 

lnorganics: 
Aluminum 13/13 2,920-14,000 6,697.69 2,710 - 28,200 

Antimony 2113 lO.SL-16.SL 5.53 8.5L- 3 l.3L 

Arsenic 13/13 0.96K-14.5 3.71 0.23J-42.7 

Beryllium 11/13 0.27-1.7 0.64 OJJ - 9.8 

Chromium 13/13 4.8-63.4 17.7 5.2L- 33.5 

Iron 13/13 4,110-46,100 14,155.38 3,810- 51,100 

Manganese 13/13 41.1-429 163.87 3.SJ - 2,940 

Notes: 

J=Analyte was positively identified, value is estimated. 
K =Estimated value, biased high 
L =Estimated value, biased low 
• The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 

http:14,155.38
http:lO.SL-16.SL
http:6,697.69


TABLEA-13 


STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM GROUNDWATER SAMPLE ANALYSIS 


SITE 7 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


RANGE OF RANGE OF 
FREQUENCY DETECTED ARITHMETIC* STATION 

OF CONCENTRATIONS MEAN BACKGROUND 
CHEMICAL DETECTION (µg/L) (µg/L) (µg/L 

VolatHa 

I, 1-Dichioroethane 113 16 NC 

I, 1-Dichloroethene 1/3 4 NC 

I, I, 1-Trichloroethane 2/3 2-40 NC 

Nilramines 
4-Amino-2,6-Dinitrotoluene 3/3 2.5-37 NC 

ROX 313 13-180 NC 

Jnorganks (Dissolved) 

Antimony 1/3 13.7 NC 18.SJ 

Notes: 

J =Analyte was positively identified, value is estimated 
NC =Not Calculated 
• The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 



TABLEA-14 


SURFACE WATER STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM SURFACE WATER SAMPLE ANALYSIS 


SITE 7 - STUDY (TRIBUTARY) AREA 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


RANGE OF RANGE OF 
FREQUENCY DETECTED ARITHMETIC• STATION 

OF CONCENTRATIONS MEAN BACKGROUND 
CHEMICAL DETECTION {µg/L) (µg/L) (µg/L) 

lnorganics (Dinow~d): 

Arsenic (care) 2/3 1.3-1.8 NC l.2J - 13L 

Notes: 

J =Analyte was positively identified, value is estimated 
L =Value is estimated; biased low 

NC =Not Calculated 

• The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 



TABLE A-15 


SURFACE WATER STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM SURFACE WATER SAMPLE ANALYSIS 


FELGATES CREEK 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


RANGE OF RANGE OF 
FREQUENCY DETECTED ·ARJTHMETIC* STATION 

OF CONCENTRATIONS MEAN BACKGROUND 
CHEMICAL DETECTION (µg/L) (µg/L) (µg/L) 

lnorganics (Dissolved): 
Manganese 919 36.7J-99.7J 69.79 2J - 290 

Notes: 

J=Analyte was positively identified, value is estimated 
• The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 



TABLEA-16 


SEDIMENT STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM SEDIMENT SAMPLE ANALYSIS 

SITE 7 - STUDY (TRIBUTARY) AREA 


NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 


RANGE OF RANGE OF 

FREQUENCY DETECTED ARITHMETIC* STATION 


OF CONCENTRATIONS MEAN BACKGROUND 

CHEMICAL DETECTION (mg/kg) (mg/kg) (mg/kg) 


l11orga11ics: 
Aluminum 616 19,300-34,100 27,850.00 1,510 - 40,500 

Arsenic 6/6 9.7-13.3 11.38 1.41 - 13.1 

Beryllium 616 1.1-1.6 1.38 0.55J - l.6J 

Chromium 6/6 42.5-61.5 53.07 3.8 - 66.1 

Iron 616 39, I00-45,500 42,316.67 3,060 - 46,000 

Manganese 616 252-385 312 7.4 - 1,980 

Vanadium 616 52.1-69.2 62.48 4.8J - 67.0 -
Notes: 

J =Analyte was positively identified, value is estimated. 
L =Estimated value, biased low. 
•. The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 

http:42,316.67
http:27,850.00


TABLE A-17 


SEDIMENT STATISTICAL SUMMARY OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

FROM SEDIMENT SAMPLE ANAL\:'SIS 


FELGATES CREEK 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


FREQUENCY 
OF 

CHEMICAL DETECTION 

Jnorganics: 

Aluminum 12/12 

Arsenic 12112 

Beryllium 12/12 

Chromium 12/12 

Iron 12/12 

Manganese 12112 

Vanadium 12/12 

Notes: 

J ::: Analyte was positively identified, value is estimated. 

RANGE OF 
DETECTED 

CONCENTRATIONS 
(mg/kg) 

13,700-38,500 

6.7-14.9 

0.88-1.6 

29.4-59.8 

25,100-43,800 

202-327 

36.2-71.2 

ARITHMETIC* 

MEAN 

(mg/kg) 


24,441.67 


10.11 


1.19 


45.88 


35,091.67 


254.08 


56.25 


RANGE OF 
STATION 

BACKGROUND 
(mg/kg) 

1,5 I 0 - 40,500 

l.4J - 13.1 

0.55J - I .6J 

3.8 - 66.1 

3,060 - 46,000 

7.4 - 1,980 
4.8J - 67.6 

• The arithmetic mean is calculated using positive detections and one half of the dete~tion limit for non-detections. 

http:35,091.67
http:24,441.67


APPENDIXB 
ECOLoGICAL ECOC SUMMARIES 



TABLE B-1 


STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SURFACE SOIL SAMPLE ANALYSES 


SITE 6- IMPOUNDMENT AREA (ROUND ONE, ROUND TWO, AND SUPPLEMENTAL INVESTIGATION) 

NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

·/.,,- r ~-:/ 
Range of h 

~~ // Arithmetic• Range of Station 
Frequency of Detection:!) Mean Background 

_£hemical Detection (µglkg) (µg/kg) (µg/kg) 

Semivolaliles 

Benzo(a)anthracene 2/17 36J - 150J 188.59 

Benzo(a)pyrene 2/17 26J - 120J 186.24 

Benzo(b)fluoranthene 2/17 851 - 120J 189.71 

Benzo(g,h,i)perylene 2/17 35J - 150J 188.53 

Benzo(k)fluoranthene 2/17 IOOJ - I IOJ 190 

Chrysene 2/17 130J - lSOJ 194.12 

Fluoranthene 3/17 30J-420 203.82 

lndeno( 1,2,3-cd)pyrene 2/17 33J - 160J 189 

Phenanthrene 2/12 27J - 320J 195.17 

Pyrene 3/17 27J - 240J 188.35 

N/Jramines 

1/17 5,600 788.24HMX 

1/17 2,900 560.29ROX 



TABLE B-1 (continued) 

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SURFACE SOIL SAMPJ.E ANALYSES 


SITE 6 • IMPOUNDMENT AREA (ROUND ONE, ROUND TWO, AND SUPPLEMENTAL INVESTIGATION) 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


Chemical 
Frequency of 
De~ctio_r1' 

R f / ' ' ange o - , · ,- , 1 • ,,ZsJ'/ Arithmetic• 
. n Mean 

_lmvJk_g) lmJ!lkg) 

/ .. . I/. '.; 

Range of Station 
Background 

(mR/kR) 

Inorganics 

Aluminum 12112 3,770 • I I ,200 6,851.67 1,960·24, I00 

Antimony 1/9 13.SL 6.08 2L·llL 

Beryllium 12112 0.31. 0.76 0.53 0.23J·0.93J 

Chromium 12/12 8.8. 32.6 17.56 2.6·33.5 

Iron 12/12 S,510 • 23,900 15,087.5 1,44046,400 

Lead 12/12 6.7. 22.IJ 11.75 2.1·43.1 

Mercury 1/12 0.09 0.03 0.05J 

Nickel 10/12 3.8. 15.9 7.12 3.8J·l2.5 

Vanadium 11112 8.7. 25.8 15.86 5.2J-64.7 

Zinc 12/12 21.5-63.3 37.56 3.2KJ-48.4 

Notes: 

NC 	 Not Calculated 
ND 	 Not Detected 
J 	 Estimated value 
K 	 Estimated value, biased high 

Estimated value, biased lowL
• The arithmetic mean is calculated using positive detections and one half of the detection limit for non·detections 



TABLEB-2 


STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SURFACE WATER SAMPLE ANALYSES 


SITE 6 - IMPOUNDMENT AREA (ROUND ONE AND ROUND TWO) 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


Range of Detection Arithmetic* Range of Station 
Frequency of Concentrations Mean Background

Chemical Detection (µg/L) (µg!L) (µg/L) 
Nilraminu 

HMX 3/6 2.8- 12 3.22 

RDX 3/6 5.8 - 33 8.78 

2,4,6-Trinitrotoluene 1/6 36 9.49 

lnorganics 

Aluminum 6/6 36.3 • 17,900J 4,433.5 171J-5,600 
Chromium 3/6 17.3 - 61.2 17.65 ND 
Cobalt 216 6.9 - 11 4.65 SJJ - 8.SJ 
Copper 416 6.1 - 50.3 24.03 5.6J - 6.7J 
Iron 616 514 - 45,000J 13,086.83 289J - 6,650 
Lead 416 3.8- 78.8J 28.57 l.2L- 5.4L 
Manganese 616 15.8- 450J 154.00 33.1-379 
Mercury 1/6 0.21 0.09 ND 

Nickel ~16 23.2J - 34.3J 18.47 19.8K- SS.SK 

Zinc 616 83.6- 554 190.72 7.9J - 80.2 

Notes: 

J Estimated value 
K Estimated value, biased high 

Estimated value, biased low
L
• The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 


http:19.8K-SS.SK
http:l.2L-5.4L
http:3.8-78.8J
http:13,086.83


TABLEB-3 


STATISTICAL SUMMARY QF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SEDIMENT SAMPLE ANALYSES 


SITE 6- IMPOUNDMENT AREA (ROUND ONE, ROUND TWO, AND SUPPLEMENTAL INVESTIGATION) 

NAVAL WEAPONS STATION YORKTOWN 


Chemical 

Vo/aJUes 

Acetone 


Carbon Disulfide 


Chloroethane 


Chloromethane 


· I, 1-Dichloroethane 

1,2-Dichloroethane 

Tetrachloroethene · 

I , I , I-Trichloroethane 

Vinyl Chloride 

Semlvo/aJUa 

Acenaphthene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(g,h,i)perylene 

Bis(2-ethylhexyl)phthalate 

Frequency of 

Detection 


28/46 

3/45 

2/46 

1/46 

1146 

3/46 

2/46 

2/46 

1/46 

2146 

3146 

17/46 

15/46 

11146 

22/46 ~ 

YORKTOWN, VIRGINIA 

Range of Detection 
Concentrations 

(µg/kg) 

24J - 760J 


12J - 47J 


15J - 24J 


16J 


4,500J 


81 - 88,000 


91 - 180,000 


3IJ - 190,000 


140 


240J -440J 


120J - S20J 


941 - 2,100 


150J - 2,000 


I30J - l,600J 


I50J - 36,000 


Arithmetic Mean• 
(µg/kg) 

318.59 

196.77 

196.96 

196.67 

121.36 

1,935.66 

3,939 

4,152.91 

198.76 

589.02 

560.54 

550.85 

570.00 

548.48 

2,421.63 

Range of Station 
Background 

(µg/kg) 

http:2,421.63
http:4,152.91
http:1,935.66


TABLE B-3 (continued) 


STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SEDIMENT SAMPLE ANALYSES 


SITE 6 - IMPOUNDMENT AREA (ROUND ONE, ROUND TWO, AND SUPPLEMENTAL INVESTIGATION) 

NAVAL WEAPONS STATION YORKTOWN 


Chemical 

Carbazole 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

lndeno( 1,2,3-cd)pyrene 

2-Methylnaphthalene 

4-Methylphenol 

Pentachlorophenol 

Phenanthrene 

Pyrene 

Nitramines 

4-amino-Dinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

HMX 

ROX 

Frequency of 

Detection 


1/46 


17/46 


5/46 


18/46 


1/46 


10/46 


3/46 


1/46 


1/46 


15/46 


24/46 


6/37 

1/46 

1/46 

2/46 

2/46 

YORKTOWN, VIRGINIA 

Range of Detection 

Concentrations 


(µg/kg) 


340J 


120J - 2,400 


62J. 330J 


79J - 3,900 


220J 


170J - 1,800 


210J - 450 


l,SOOJ 


230J 


I lOJ - 2,400 


63J- 4,000 


98N • 3,000N 


28,000J 


550J 


96,000 - 710,000 


63,000 • 160,000 


Arithmetic Mean• 

(µg/kg) 


574.02 


601.63 


539.5 


666.57 


570.41 


566.74 


557.17 


599.24 


1,413.59 


573.26 

679.85 

429.03 

1,125.11 

528.37 

18,040.23 

5,218.06 

., 

Range of Station 
Background 

(µg/kg) 

http:5,218.06
http:18,040.23
http:1,125.11
http:1,413.59


TABLE B-3 (cooti1U1ed) 

STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SEDIMENT SAMPLE ANALYSES 


SITE 6 - IMPOUNDMENT AREA (ROUND ONE, ROUND TWO, AND SUPPLEMENTAL INVESTIGATION) 

NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

-
Range of Detection Range of Station 

Frequency of Concentrations Arithmetic Mean• Background 
Chemical Detection (µglkg) (µg/kg) (µglkg) 

J,3,5-Trinitrobenzene 2/46 5,400. 19,000 861.97 

2,4,6-Trinitrotoluene 8/19 130N • 6,200 535.44 

lnorganics (mg/kg) (mg/kg) (mg/kg) 

Aluminum 19/)9 2, lSOJ - 3 8,900 9,004.21 1,510-40,500 

Arsenic 19/19 1.5 - 23.8 8.53 l.4J-13. I 

Beryllium 12/19 0.33 - J.7 0.76 0.55J-l.6J 

Cadmium 5/19 2.5. 9.8 2.57 ND 

Chromium . 19/19 9.8. 94.8 30.63 3.8-66.l 

Cobalt 12/19 1.6- 12.4 4.67 3.8J-15J 

Copper 19/19 2.3 - 130 29.62 3.7J-43.1 

Iron 19/19 8,130. 61,600 20,137.37 3,060-46,000 

Lead 14/19 3.6J. 68.IJ 25.84 3.4-51.6 

Manganese 19/19 10.7. 245 90.68 292J-9,720K 

Mercury 2/19 0.12 - 0.22K 0.13 .0. l8L-0.29L 

Nickel 16/19 4.9K- IOO 28.32 9.3K-55.2 

Selenium 4119 0.36L- l.2L 0.59 0.46L-1.5L 

Vanadium 19/19 9.2. 382 96.78 4.SJ-67.6 



TABLE B-3 (continued) 


STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SEDIMENT SAMPLE ANALYSES 


SITE 6 - IMPOUNDMENT AREA (ROUND ONE, ROUND TWO, AND SUPPLEMENTAL INVESTIGATION) 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


Chemical 

Zinc 

Frequency of 
Detection 

19119 

Range of Detection 
Concentrations 

(µg/kg) 

22.6- 643 

Arithmetic Mean• 
(µg/kg) 

197.42 

Range of Station 
Background 

(µg/kg) 

4J-202J 

Notes: 

NC 
J 

Not Calculated 
Estimated Value 

K Estimated value, biased high 
L Estimated value, biased low 
N Tentatively Identified Compound 
• The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 



--

TABLEB-4 


STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SEDIMENT SAMPLE ANALYSES 


SITE 6 - FLUME AREA 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


Chemical 

Volatiles 

Acetone 

I, 1-Dichloroethane 

1,2-Dichloroethene (total) 

Tetrachloroethene 

l, l, I-Trichloroethane 

Trichloroethene 

Vinyl Chloride 

SemivolalJJa 

Acenaphthene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(g,h,i)perylene 

Bis(2-ethylhexyl)phthalate 

Carbazole 

Chrysene 

Frequency pf 

Detection 


217 

117 

117 

3/7 

417 

117 

617 

411 

511 

617 

217 

411 

111 

317 

611 

Range ofDetection 
Concentrations 

(µglkg) 

648- 170 


12J - 980 


42J - II0,000DJ 


91 - IOOJ 


90-270 


21 J - 2,600,000DJ 


29-4,000D 


80J - 230J 


84J - 410J 


991 - l,200J 


4901 - l ,0001 


160J - 8501 


4001 - 5,5001 


l IOl - 230J 


l20J - I,500J 


Arithmetic Mean• 
(µg/kg) 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

Range of Station 
Background 

(µg/kg) 



TABLE B-4 (continued) 


STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SEDIMENT SAMPLE ANALYSES 


SITE 6 • FLUME AREA 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN,.VIRGINIA 


Chemical· 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

2-Methylnaphthalene 

4-Methylphenol 

Naphthalene 

n-Nitrosodiphelamine 

Phenanthrene 

Pyrene 

Pesticides 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Nit1amine!Nit1oa1omatic 

Compounds 

2-amino-4,S-Dinitrotoluene 

4-amino-Dinitrotoluene 

Frequency of 

Detection 


117 


6/7 


517 


617 


617 


617 


3/7 

617 

617 

217 

317 

)/7 

517 

517 

Range of Detection 
Concentrations 

(µg/kg) 

140J 


200J - 2,000J 


87J - 260J 


l,IOOJ -3,300J 


931 - 530J 


5IOJ • 1,0001 


80J -210J 


270J - 2,0001 


3IOJ • 2,9001 


161-311 


261 -491 

16J 

7,400J - 600,000 


4,800J - 640,000 


Arithmetic Mean* 

(µg/kg) 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 

NC 

NC 

NC 

NC 

Range of Station 
Background 

(µg/kg) 



TABLE B-4 (continued) 


STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 


Chemical 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

HMX 

ROX 
1,3,S-Trinitrobenzene 

2,4,6-Trinitrotoluene 

Chemical 

lnorganics 

Aluminum 

Arsenic 

Beryllium 

Cadmium 

Cobalt 

Copper 

Cyanide 

FROM SEDIMENT SAMPLE ANALYSES · 
SITE 6 - FLUME AREA 


NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 


Range of Detection 
Frequency of Concentrations Arithmetic Mean• 

Detection {µg/kg) {µg/kg) 
417 S80J - 3,700J NC 

217 320J - S90J NC 

717 3,300J - 4S,OOO NC 

611 2,lOOJ - 120,000 NC 

211 6101-6,800 NC 

611 870J • 1,000,0000 NC 

Range of Detection 
Frequency of Concentrations Arithmetic Mean• 

Detection (mg/kg) (mg/kg) 

111 2,680 - IO,SOO NC 

111 6.7J -27.4J NC 

111 0.16- 1.2 NC 

717 3.6 K- IS.SK NC 

717 1.3 -9.41 NC 

717 53.IJ- 2271 NC 

411 0.75 - 1.3 NC 

Range of Station 
Background 

(µg/kg) 

Range of Station 
Background 

(mg/kg) 

482K- 17,7001 


0.27L-5.4L 


0.28J - 0.99J 


ND 


l.IJ - 7.9J 


)J - 6.3J 


ND 


http:0.27L-5.4L


TABLE 8-4 (continued) 


STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SEDIMENT SAMPLE ANALYSES 


SITE 6 - FLUME AREA 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


Frequency of 
Chemical Detection 

Iron 711 

Lead 717 

Mercury 617 

Nickel 717 

Setenium 317 

Vanadium 717 

Zinc 717 

Notes: 

NC Not Calculated 
ND Not Detected 
D Sample required dilution 
J Analyte was positively identified, value is estimated 
K Estimated value, biased high 

Estimated value, biased low 

Range of Detection 

Concentrations 


(µg/kg) 


11,7001 -3113001 


68.8- 220 


0.1-0.96 


6J- 232J 


1.3 - 1.9 


20.9J - 1,2501 


l85K - I,OOOK 


Arithmetic Mean* 

(µg/kg) 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


Range of Station 
Background 

(µg/kg) 

329 - 27,7001 

l.8L-381L 

0.06L - 0.09L 

4.6K- 17.SK 

0.86L 

1.91~38.9 

3.21 - 143 

• The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 
L 

http:4.6K-17.SK
http:0.1-0.96


--

TABLEB-5 


STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SURFACE WATER SAMPLE ANALYSES 


SITE 6 - TRIBUTARY(ROUND TWO) 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


Range of Detection Range of Station 
Frequency of Concentrations Arithmetic Mean• Background 

Chemical Detection (µg/L) (µg/L) (µg/L) 

lnorganks 

Aluminum .4/4 491 - 1,130 851 I71J - 5,600 
Iron 414 1,200 - 1,530 1,402.5 289J - 6,650 

Manganese 414 53.2- 86.l 72.8 33.1 -379 

Nickel 214 19.8 - 49.6 21.35 19.SK- 55.5K 

Notes: 

J Estimated value 
K Estimated value. biased high 
• The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 

http:19.SK-55.5K


TABLE 8-6 


STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SEDIMENT SAMPLE ANALYSES 


SITE 6 -TRIBUTARY(ROUND TWO) 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


Chemical 

Volatlla 

Acetone 

Carbon Disulfide 

Semivolatlles 
Phenol 

lnorgonics 

Aluminum 


Arsenic 


Beryllium 


Cadmium 


Cobalt 


Iron 


Manganese 


Nickel 


Vanadium 


Zinc
-

Frequency of 

Detection 


6/8 

2/8 


1/8 

8/8 

8/8 

7/8 

1/8 

8/8 

8/8 

8/8 

8/8 

8/8 

818 

Range of Detection 

Concentrations 


(µg/kg) 


27J - 220J 


12J - I IOJ 


890J 


9,430 - 33,300 


4.5 - 11.2 


I.I - 1.5 

2.4 


2.6 - 12.5 


19,000- 39,900 


67.1 - 286 


13.4-36.1 


37.2 - 81.9 


79.6 - 153 


Arithmetic* 
Mean 

(µg/kg) 

94.56 
26.69 

534.38 

24,528.75 


8.74 


1.13 


l.66 


8.46 


34,000 


213.01 


27.01 


59.96 
131.45 

Range of Station 

Background 


(µg/kg) 


1,510-40,500 


l.4J-13.l 


0.55J - l.6J 

ND 


3:8J - I SJ 


3,060 - 46,000 


7.4 - 1,980 

9.3K- 55.2 

4.8J. 67.6 

4J - 202J 

Notes: 


ND Not Detected 

J Estimated Value

The arithmetic mean is calculated using positive detections and one halfof the detection limit for non-detections.• 

http:24,528.75


TABLEB-7 


STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SURFACE SOIL SAMPLE ANALYSES 


'• 
SITE 6- EXCAVATED AREA (ROUND TWO) 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


Range of Detection Arithmetic• Range of Station 
Frequency of Concentrations Mean Background 

Chemical Detection (mg/kg) (mg/kg) (mg/kg) 

/11organics 

Aluminum 616 13,IOOJ - 27,000J 19,550.00 1,960- 24,100 

Antimony 1/6 l l.9L 6.49 9.2L- Ill 

Beryllium 616 0.47 -0.82 0.64 0.23J - 0.93J 

Cadmium 2/6 3.4L- l8.4L 4.09 l.2J - 1.5~ 

Chromium 616 20.l - 52.2 36.77 2.6: 33.5 

Iron 616 14,400J - 3S,300J 24,433.33 1,440 - 46,400 

Lead 616 9.6K- 43.IK 25.55 2.l -43.l 

Nickel 516 4.6L-9.2L 6.36 3.8J - 12.5 

616 25 - 53.6 40.22 5.2J - 64.7Vanadium 

-Zinc 616 93. IJ - 2,3401 934.18 3.2KJ - 48.4 

Notes: 

J Estimated value 
K Estimated value, biased high 
L Estimated value, biased low 
• The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 

http:4.6L-9.2L
http:9.6K-43.IK
http:24,433.33
http:3.4L-l8.4L
http:19,550.00


TABLEB-8 


STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SURFACE SOIL SAMPLE ANALYSES 


SITE 7 - STUDY AREA (ROUND TWO) 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


Arithmetic* Range of Station 
Frequency of ~1/"11nCt"'1 - Mean Background 

Chemical Detection m; 1 4t/P/I) (m2/Jc2) (m 

lnorganics 
Aluminum 414 6,010- 19,100 13,552.5 l,960. 24,100 


Antimony 1/4 J8.6L 8.09 9.2L- l lL 


Beryllium 414 0.48- 0.95 0.72 0.23J - 0.93J 


Cadmium 1/4 6 1.96 l.2J - 1.5 


Chromium 414 13.7. 40.2 29.88 2.6 - 33.5 


Copper 4/4 4.4- 145 41.73 l.2J - 24.4 


Cyanide l/4 1.2 0.57 ND 


Iron 414 14,300 - 28,200 21,800.00 1,440 • 46,400 


414 8.9K- 148 49.00 2.1 - 43.1
Lead 
7.6L-491Manganese 414 155- 382 240.50 


Mercury 3/4 0.08- 0.53 0.18 O.OSJ 


17.65 3.8J • 12.511.5 - 27.2Nickel 4/4 
5.2J - 64.720.6- 43.8 35.95Vanadium 4/4 

J.2KJ - 48.425.3 - 928 270.80Zinc 414 

Notes: · 

* The arithmetic me.an is calculated using positive detections and one halfof theND Not Detected 
detection limit for non-detections.J Estimated value 

K Estimated value, biased high 
Estimated value, biased low L 

http:0.08-0.53
http:21,800.00
http:0.48-0.95


TABLE B-9 


STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCElm 

FROM SURFACE WATER SAMPLE ANALYSES 


SITE 7 -TRIBUTARY (ROUND TWO) 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


. ~ I 'I!I.. ,./·~.1·/'"7• .. 
Range of Detected / -' · Range of Station 

Frequency of · Dtleetions/ Arithmetic Mean• Background 
Chemical Detection ~g/LL ~ _ _ (µgfL} (µg/L) 

lnorganlcs 

Aluminum 3/3 841 - 1,460 1,088.67 171J - S,600 

Iron 3/3 1,090 - 1,870 1,403.33 289J. 6,650 

Manganese 3/3 79.7 - 87.S 83.6 33.1 - 379 

Notes: 

J Estimated value 
• The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 

http:1,403.33
http:1,088.67


TABLE Jl..10 


STATISTICAL SUMMARY OF f:COLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SEDIMENT SAMPLE ANALYSES 


SITE 7 - TRIBUTARY (ROUND TWO) 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


Chemical 
Jlolatilts 

Acetone 
Carbon Disulfide 
Stmlvolatllts 

Di·n-Butylphthalate 

Chemical 
lnorganlcs 
Aluminum 

Arsenic 
Beryllium 
Cobalt 

Iron 
Manganese 

Nickel 

Silver 

Vanadium 

Zinc 

Frequency of 
Detection 
(µglk 

6/6 

1/6 

1/6 

Frequency of 
Detection 

mRlkR.) 

616 
616 
616 
616 

616 
616 
616 
2/6 

616 
616 

. l'ft' t" ,,,+ r~ t ! P 7 
Range .Qf.Detectey ,.,,. Range of Station 

15Ctcdfon!> 
µ 

25J - 300J 

66J 


2,700 


19,300. 34,100 

9.7. 13.3 

I.I • l.6 


7.9- I l.5 

39, I00 • 45,500 


252 - 385 

. 28.S - 40.9 


2.4 - 3. l 
52.1 - 69.2 
131 • 154 

Ar~etic Mean• Background 
(µ k ) µ k ) 

143.33 
25.50 

879.17 

Range ofStation 
Arithmetic Mean Background 

(mg/kg) (mg/kg) 

27,850.00 1,510. 40,500 

l l.38 64J-13.l 
1.38 O.SSJ · 1.61 

10.12 38J. 15J 

42,316.67 3,060. 46,000 

312.00 7.4. 1.980 

32.65 9.3K · 55.2 

1.84 2.2J 

62.48 4.8J. 67.6 

146.00 4J. 202J 

Notts: 

ND Ntt Detected K Estimated value • biased high
r.r.:"'"'"'' ,,.,,,,,. • Thr nri1hme1ic mean is calculated using positive detections and one hnlf of the detection limit for non-clercctions. 

http:42,316.67
http:27,850.00


TABLE B-11 


STATISTICAL SUMMARY OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SURFACE WATER SAMPLE ANALYSES 


FELGATES CREEK (ROUND TWO) 

NAVAL WEAPONS STATION YORKTOWN 


YORKTOWN, VIRGINIA 


.. , ..... -1,;1:/ 
Range of Detected ..-. · ,,.. · / Range of Station 

Frequency of ~-..-- Arit Mean•hmetic Background 
Chemical Detection (µ·~-- . (µg/L). (µg/L) 

lnorganics 
Aluminum 919 433J - I ,360J 854.89 171J- 5,600 

Cobalt 119 4.6 2.29 5.3J - 8.SJ 

Iron 919 810J  l,980J 1,319.79 289J - 6,650 

Manganese 919 98.4J - 168J 137.71 33.1-379 

Nickel 3/9 2 l.2K - 27.SK 13.18 19.8K- 55.5K 

Notes: 

J Estimated value 
K Estimated value, biased high 
• The arithmetic mean is calculated using positive detections and one half of the detection limit for non-detections. 



TABLE 0.12 


STATlSflCAL SUMMARY OF tCOLOGICAL CHEMICALS OF POTENTIAL CONCERN 

FROM SEDIMENT SAMPLE ANALYSES 

FELGATES CREEK 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Range of Deleclion Arithmetic• Range of Station 
Frequency of Concentrations Mean Background 

Chemical Detection (µg/kg) (1,g/kg) (µg/kg) 

Volatllet 
Acetone 3/12 26J - 160J 34.08 

Sem/volatiles 
Di-n-Butylphthalate 7112 3,500 • 16,000 3,748.33 

Range of Detection Arithmetic Range of Station 
Frequency of Concentrations Mean Background 

Chemical Detection (mg/kg) (mg/kg) (mg/kg) 

lnorganlcs 

Aluminum 12/12 13,700. 38,500 24,441.67 1,510-40,500 

Arsenic 12/12 6.7 - 14.9 10.11 1.4J-l 3.I 

Beryllium 12/12 0.88- 1.6 1.19 0.55J-l .6J 

Cobalt 12112 7.7. 12.2 9.83 3.8-66.1 

Iron 12/12 25, I00 • 43,800 35,091.67 3,060-46,000 

Manganese 12/12 202. 327 254.08 7.4-1,980 

Mercury 1/12 OJJK 0.13 0.18L-0.29L 

Nickel 12112 13-37.9 23.53 9.JK-55.2 

Selenium 7/12 0.63L • 2.SK 1.05 0.46L-1.5L 

Vanadium 12/12 36.2 - 71.2 56.25 4.81-67.6 

Zinc 12/12 99.71. 1721 131.23 4J-202J 

Noles: 

1 Eslimatcd value • The ari1hme1ic mean is calculaled using positive detections and one half of the 

K Estimated value, biased high dclcction limit for non-detections. 

L Estimated value, biased low 
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2 

l. P R 0 C E E D I N G S 

2 KAYE PHILLIPS: I'm Kaye Phillips, public 

3 affairs officer. I replaced Tom Black just about a 

4 year ago, and so it's nice seeing all of you here 

5 tonight::.. And captain - I almost goofed there. 

6 C~ptain Denham is here with us. He's our commanding 

7 officer for the station. And Jay Dewing is our 

a chairman for us - cochairman. 

9 captain, did you have anything you wanted 

10 t:o say? 

l.l CAPTAIN DENHAM; No, I don't have 

12 anything. Go ahead. 

13 KAYE PHILLIPS: Jay? 

14 JAY DEWING: Not until later. 

lS KAYE PHILLIPS: Okay. If any of you 

16 noticed in Sunday's paper, we had the ad that's 

17 running that's required for 45 days regarding this 

18 proposed remediation plan that's coming up for Sites -

19 and 3 and 6 and 7. It started on the 26th of May. 

20 And the period will run from 10 July and any - that' 

21 open for publ.ic comments. And all comments would be 

22 sent to my office, and then I turn it over to Jeff an 

23 these gentlemen that are working on this program. 

24 Tonight,. Jeff, along with -  we have Bob 

25 Stroud, who is new. I think ic is his first official 

TAYLOE ASSOCIATES, INC. 
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l meeting. 

2 BOB STROUD: Second. 

3 KAYE PHILLIPS: Okay. But Bob was still 

4 here the last time, right? 

s BOB STROUD: No, he wasn't here. 

Q KAYE PHILLIPS: But Bob replaced Rob and 

7 he's here with us from EPA. ~nd Scott Park and Rich 

8 will be working with Jeff in making his presentation 

9 tonight. 

10 If any of you know anyone in che 

ll community that has any comments or anything to make 

12 regarding these, my phone number is ·887-4939. That's 

13 in the ad that's in.the paper. And, please, feel free 

14 to call me, and we'll get the information for you 

15 that's desired. 

l6 So without anything further, I'm going to 

17 turn it over to Jeff. 'And I will mention that I think 

18 there•s been some question about budgec that wasn't on 

19 your agenda, but that will be covered before the close 

20 of the program this evening. 

2i JEFF HARLOW: I guess first thing is we 

22 tried to•incorporate this public meeting type scenario 

23 in with the RAB meeting. I'm interested in comments 

24 if you'd iike to do this or we can take the technical 

25 stuft. I kind of thought this might be a quick way to 

TAYLOE ASSOCIATES, INC. 



i get up to speed to what's going on here in the next 

2 year or so at the station. 

3 But, again, if we don't like this, we can 

4 change the format to just have a separate public 

5 meeting, just trying to save a little money and work 

6 i~ in. The trade-off of that is, is thatJ you know, 

7 we're sacrificing some of our RAB time for it., And 

a chen the other thing is we get in a pinch that we've 

9 scheduled so far ahead that when we announced the 

io meeting, we were kind of set to do it; whereas in the 

11 past, we probably allowed for a couple of weeks for 

12 che announcement co h~t the pa~er and then actually 

13 had the public presentation. 

14 And I guess with that, what I'm going co 

15 do is we're going to do this as a joint effort like 

16 Kaye was saying. I'm going to let Bob pick up. He is 

17 new to the sites, but he's getting on board reai quick 

lS and has been a big asset, as far as I'm concerned, anc 

19 he's got the first four slides here for us to get us 

20 started, and then I'm going go into ehe site 

21 descriptions and then Scott and Rich will follow it u 

22 on the back· end. 

23 BOB STROUD: Good· evening. I guess 

24 you-all know, my name is Bob Stroud. I'm the new EPA 

25 project manager for Yorktown. I've been involved wit 

~AYLOB ASSOCIATES, INC.· 



s 
i the sites for about six months or so. My first 

2 meeting was in December of '97. What we want to try 

3 and do tonight is present to yo~ the proposed remedial 

4 action plans for four different sites at Yorktown, 

s Sites 1 and 3 and Sites.6 and 7. Actually, I'm 
. 


6 probably going to be repeating what Jeff and Kaye just 

7 said. 

8 Okay. This presentation to this meeting 

9 is to just let all concerned citizens know that 

10 Yorktown is going to be evaluating the four sites that 

11 I've mentioned, Sites land 3 and 6 and 7. And as 

12 Kaye had mentioned co you. 

13 begins today, May 26, and 

14 through July 10th, 1998. 

lS comments, suggestions, or 

the public comment period 

continues for 45 days, 

So if anyone has any 

concerns, they can contacc 

16 Kaye, I guess, by letter or phone or what have you. 

17 This slide here just represents a 

18 couple - actually, this is the entire facility. This 

19 map here represents the entire facility, with this 

20 being Felgates Creek in this area and this being 

21 Indian Field Creek. Sites l and 3 and 6 and 7 are in 

22 these two areas right here. I think the next slide 

23 shows it. ¥~ 

24 Here we are with Felgates, as I said. and 

25 Indian Field creek here, Sites 6 and 7 and Sites l and 



6 

1 3. The reason that we•re doing them together like 

2 this is because of their 1ocation. Since they are 

3 located so close to each either, it just makes sense 

4 in saving money and that sort of thing, to do these 

5 sites together. 

6 With that, I'll turn it over to Jeff 

7 Harlow. 

8 JEFF HARLOW: Okay. I get to do site 

g description since I'm the resident expert, I guess. 

10 We'll do Site 1 first. Ultimately it was a landfill 

11 at the station from 1965 through just beyond 1979. It 

12 operated under a conditional use permit. And a little 

13 note here for lens grinding dust, we have had a 

14 lieutenant command on our site, generally they make 

lS all the lenses - or all the glassware for all the 

is military. I think the Army closed·their facilities 

17 down1 and it•s a pretty big business there. 

lS But at one time they were dumping their 

19 lens grinding dust in our landfill, pretty much an 

20 i~ert plastic material. 

21 This is Site 1 specifically, the entrance 

22 point down here in che bottom of the slide. 

23 Generally, all the debris is in this area here on the 

24 right-hand side of this access road that you see 

25 here. It's kind of a typical scenario, I guess. for 
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1 landfills in the past. This was once a borrow area 


2 for sand and fill. They had a hole. What do you do 


3 with a hole? You fill it back ~n. and it became a 


4 landfill. 


You see a small ponded area here. Word 

6 on it was it was an excavated area that fuse never got 

7 filled. It dries up in the summertime. And you see a 
I 

a green patch. It's kind of a little wi1d1ife 


9 management area. It 1 s beyond the boundaries of the 


landfill itself. Indian Field you•re seeing here in 

ll the background right here. 

12 Site 3 is a two-acre dump area, same 

13 thing. This one is even older than Dudley Road. 

14 Landfill. It's been real difficult to even get 

except this document only speculates that ic was used 

i6 in the early 1900s as a fill area for us developing 

17 our industrial area. A lot of cuts, you know, steep 

i8 walls and stuff where it just looks like they're in 

19 there mining out the fill for using somewhere else. 

Ultimately the same thing came down, you 

21 had a hole in the ground and what to do with it but 

22 try to fill it back in. 

23 This is Site 3 looking at the main roads 

24 here. Putting some perspective, Dudley Road Landfill 

would be down here at the bottom. You can't see the 



a 
l pointer very good down here. And the beginning of 


2 Indian Field Creek, or at least one of the branches, 


3 would kind of run between the two sites. And 


4 ultimately Indian Field would run down here at my feet 


s or whatever. You're seeing some of our magazines here 


6 in the background. 


7 Here's a perspective of the two sites 


a toge~her. Here you're seeing Dudley Road Landfill. 


9 And back in here you can kind of see some reduced 


io growth. That's the landfill here. And then 

ll ultimately Fe1gates Creek coming out this way. 

12 Site 6 -- and what we•re doing I'm 

13 just going to back up here. We're actually 

14 incorporating both of these perhaps together in one 

lS presentation. Soi and 3 is the first one. We're 

"16 doing those two sices coge~her as one unit. And 

17 uleimately you'll see a rod for those two sites. 

18 And now for Sites 6 and 7, there will be 

l9 a separate rod for that, and I just wanted to break 

20 chat out so we can work it all in one presentation. 

21 Site o is a washout facility, basically 

22 there since 1942-43. It•s always been a reclaim 

23 facility for TNT. We did install a carbon absorption 

.~-24 tower in 1975 which theoretically should have 

25 alleviated the waste that we would have been putting 
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1 in the creeks. 

2 And then ultimately we hooked up HRSO, 

3 and we've been knocking this aro~nd. I have to do a 

4 little more research, but I thought it was the early 

s •sos. We're saying •ao. That 1 s the best we have as 

6 of right now. 

7 There's also - along with some of the 

8 cooperative efforts with EPA, they had some 

9 considerable concerns with the actual building itself 

10 being contaminated, potentially the contaminants 

~ l.1 migrating out into the facility. And so we're also 

12 looking at some of the trenches and stuff inside the 

13 building. It won't be a perfect clean closure of a 

14 building, but at least we'll negate any potential for 

lS the building itself contaminating out in the 

16 environment. 

17 We then in the future have schedules to 

18 do building demol~tion under the MIL COM program where 

19 it should appropriately be done. 

20 This is building 109. You see here in 

21 the shadows a little bit, you see the trench here that 

22 went out into, what we call now, the impoundment 

23 area. There's a dam or what •· the impoundment here 

~24 that you see. And you don't see it on here 1 but it's 

25 along this general area. And all of that wastewater 
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i went out from this ditch into this marshy area. 

2 There's another thing with this site off 

3 to the side here, there's an annex that had a vapor 

4 phase degreaser in there and some TCcr problems here on 

s the site along with some explosives. This was a 

6 second phase. I guess this ~uilding generally went 

7 through cwo improvements, ! guess, or modifications. 

a And this equipment went in the early '40s and then it 

9 went through ·an upgrade. 

10 At one time there was a tank inside this 

11 building that actually they did TCE liquid solution 

12 and degreasing or actually tar removal of the lining 

13 material inside the bomb casings. And what I 

14 understood what they do is when it got dirty, you'd 

lS open up the valve and out in the creek it would go. 

16 This is looking back cowards Building 

17 109, and you can now see Che impoundmenc itself he~e. 

18 rt was also - just c~ put a time line, it was built 

19 at the same time the building was built, in 1942. 

20 As far as che whole area here -  and r 

21 guess Rich will get more into it, but the impoundment 

22 itself is not really showing any large amounts of 

23 explosive contamination. We're seeing it right at th• 

24 edge of the trench, right at the end of it. 

25 And, of course, in the proposal we•re 
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1 going to look at just doing long-cerm monitoring to 

2 see where it's at instead of destroying the wetlands 

3 to see what might be out there. 

4 Here you•re seeing a view from the 

building and the trench here going out into the 

6 marsh. That concludes 6. And I'll go into 7. 

7 Now, 7 was our actual explosive loading 

a plant three. You had a loading facility. You load 

9 weapons or casings of bombs, and whatever you had at 

the end of the day, yo~'d have washdown procedures, 

11 whether it be the kettle or just the building itself. 

12 Before 1975, that wastewater went right directly into 

13 the creek. 

14 After 1975 it, at least, went through 

carbon tower, and then ultimately we went to HRSD. 

16 All of the$e - and just to reiterate, all of these 

17 buildings for both 6 and 7 are since closed. 109 has 

18 been closed since the mid 'BOs. And plant two, I 

19 guess, closed about three years ago or two and a half 

years. And so that's where we're at on that. 

21 This would be a view of plant three 

22 here. Jusc a quick overview, you had the prep 

23 building.where your empty casings would come in. This 

24 was the actual loading facility here. You did remote 

loading. During the actual loading process, you•d be 
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1 in the bunkers and actually be loading remotely. And 

2 that discharge water came out the building right 

3 here. And you see like a ·• he~e it's hard to see; 

4 we'll get to a few slides down in the bottom of this 

s presentation, but there•s a run of ·rip rap here. 

6 We did a removal action a couple of years 

7 ago, and that's the biocell or bioslurry job that w~ 

a did. And I don•t want to steal Rich•s thunder here, 

9 but essentially we succeeded in doing a good 

10 treatability study so we don't have to go back out 

11 here and clean this thing up. 

12 And with tbat •• who is it, Scott or 

13 Rich? 

14: RICH HOFF: What we 1 re going to do 

is tonight is a much more linear presentation of the 

16 remedial action plan for these sites because of the 

17 number of sites we have. In the past we have come in 

18 here and we•ve discussed in detail the analytical 

19 data, the risk assessments, and the evaluation of all 

20 pf the proposed remedial actions. 

21 we thought in order to keep it a little 

22 shorter and open it up for questions, that we would 

23 run through this information in a little more 

24 stream1ine manner. That was based on comments we 

25 received from SPA Region 3. we•ve given these 
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l presentations to their hierarchy. And one of their 

2 recommendations was to streamline the process and gee 

3 more information out to you· a.11 _quick.er. 

4 I'm goi~g ta start with Sites land 3. 

s Scott will take 6 and 7. 

6 As a recap, remedial investigations were 

7 performed at both Sit~s 1 and 3. That included both 

a Round 1 RI an~ a Round 2 remedial investigation. Data 

9 that was collected during these investigations were 

10 compiled into a focused feasibility study. 

ll we did a focused feasibility study rather 

12 than a full-blown feasibility study because che areas 

13 of contamination in both sites were rather small. In 

14 .fact, the first time we did a proposed plan, we were 

15 suggesting no action at both sites. 

16 But because of the partnering process 

17 that we're involved in, we 1 ve been able to sit down 

19 with the regulators and really dissect the 

19 information. And there were some concerns that came 

20 out of it, the least of which is not the state's 

2i concern about Site i and the fact that it was a former 

22 solid waste limited landfill. 

23 There were some findings that there were 

24 low-lying areas that needed to be filled in. And so 

25 when we went th.rough the process. we wanted to focus 
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l on those technologies that would supplement the 

2 reestablishment of the cupboard. 

3 I also wanted to m~ntion that EPA 

4 Region 3 is going to be doing a comprehensive surface 

S water investigation at Indian Field Creek and Felgates 

G Creek in the next few months. And because of the 

7 interconnectedness between groundwater and surface 

a water in Indian Field Creek, we didn't want to 

9 evaluate any remedial a4ternatives at this ti~e for 

10 those media. So this focused feasib~lity study really 

11 concentrated on the soils in ~oth Site 1 and Site 3. 

12 This is one.of our worst figures. I 

13 apologize for the quality of ic. Bue this is S~te l 

14 and here's Site 3. You saw through the pictures chat 

15 there was a ravine or a ditch that sore of bisected 

16 the two, and chen you encer one of the branches, one 

17 of the two branches of Indian Field Creek on either 

18 side of Site 3. 

l9 To evaluate the human health and 

20 ecological risks, when we conducted the risk 

21 assessment, there were really no unacceptable risks. 

22 Current receptors, again no unacceptable risks. 

23 Because of the frequency of exposure, it's rather 

24 limited. 

25 Future receptors. The concentrations 
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1 when averaged over a large area really didn't give us 

2 much of an average or an upper 95th percent that we 

3 would have to worry about. But.there were some hot 

4 spot::s. 

s The terrestrial and aquatic receptors 

6 under the ecological risks is one of the few sites 

7 where we had no really significant ecological 

8 concerns. 

9 When we were doing the focused FS, th.ere 

10 ·were one or two locations around Site l. In fact, 

ll they were well-boring locations that had high arsenic 

12 concentrations. And by "high," I mean they were above 

13 station-wide backdrops, which is about 63 parts per 

l.4 million. 

15 And we did some additional system 

16 sampling to figure out what the extent of this was, 

17 and we also tried to get _to the bottom of why there 

18 might be this increased arsenic concentration. But we 

19 never really figured out the latter, but we did take 

20 additional samples, quite a number of them, to define 

21 the hot spot. And we used 63 parts per million and 

22 above as a way of incorporating the hot spot and 

23 evaluating the extent of potential contamination. 

24 And, again, the solid waste landfill 

25 cover will be reestablished as part of the remedy. 
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l It's not really a risk·driven action, but, again, it•s 

2 ouc there and we wanted to address it as pare o~ the 

3 remedy. 

4 At Site 3, again with cµrrent receptors, 

S there were no unacceptable health ~isks. Future 

6 receptors, there were some unacceptable risks for 

7 adult and children. And this was based on another hot 

a spot. And at Site 3 we had PAHs. And if you remember 

9 the site description for Site 3, you saw a lot of 

10 oils, greases, sludges, and solvents that went in 

ll there. And this is, in face, what we•re turning up: 

12 those PAHs are usually a constituent of those types of 

13 waste materials. 

14 True to form, the terrestrial 

15 demonstrated a slight risk again to the PAHs. And the 

16 aquatic, with the limited data thac we had on Indian 

17 Field Creek, there was·no significant risk presenc. 

18 Again, I want to state that EPA is going to be 

19 collecting additional data, and that's one of the 

20 r.easons we don't want to make any comments on the 

21 aquatic, Indian Field Creek, and the groundwater at 

22 this time. 

23 This is, again, kind of difficult to see, 

24 but if you take a look at Site ~, we have an area of 

25 debris that we•re going to pick up. This is the 
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l excent of the arsenic hoe spot. It's very small. And 

2 what's interesting is it's really off of the main body 

3 of what was considered to be the solid waste 

4 landfill. So to my knowledge, we really have no idea 

5 as to why that arsenic exists there. But sure enough 

6 when we take those samples, that area is well in 

7 excess of all the other area~ at Site 1. 

a Site 3, again the same situation, where 

9 there are a number of debris piles that we have 

lO identified. This is whac we consider the extenc of 

11 Site 3 proper. And the small red area in the cencer 

12 is•the area of soil that we•re concerned about. This 

13 was identified and delineated using PAH test kits down 

14 to a depth of four feee, and we have a very good 

15 handle on the extent of contamination. 

16 To wrap it up, we're proposing remedial 

17 action three 1 and there are a number of remedial 

is actions proposed for each site1 and I would encourage 

19 you-all to take a look at the total remedial action 

20 plan for the details associated with each one of the 

21 RAAs and the associated costs. 

22 we•re proposing at this point in time to 

23 reestablish the soil cupboard at Site l, to do the 

24 debris removal, and to do the soil excavation and 

25 off ·site disposal in. the area of the arsenic hot 
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l spot. One of the reasons this was a focused FS is 


2 that with such a small volume, it really doesn't make 


3 sense to develop techniques sue~ as in situ 
 \ 
4 vitrification or any of the in situ technology that I 
s might be out there. It really wouldn't be cost 


6 effective. 


7 Site 3 we selected RAA-4, and ic•s very 


8 similar. We're going to remove the debris that exists 


9 in the area and we 1 re going to excavate. the PAH hot: 


10 spot. A~d, again, because of che limited size. we 1 re. 

11 going co off-site disposal. And this will be disposed 

12 of as nonhazardous. We have to do TCLP to confirm 

13 that. But, again. you're talking about such a small 

14 area that it really doesn•t make sense to look at any 

15 land finding or compost technologies. And the present 

16 work for this remedial action, the alternative is 

l.7 155,000. 

18 With that. I'd like to turn to Scott and 

19 he'll tell you a l~ttle bit about 6 and 7. 

20 SCOTT PARK: Okay. Moving over to Sites 

21 6 and 7. Again, like.Sites l and 3, we conducted 

22 remedial investigations and post RI investigations at 

23 each of those sites. And then a feasibility s~udy 

24 report evaluated the data colle~ted from those 

25 investigations and also took a look at our remedial 
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1 accion alternatives. 

2 Again, we screened many ·and broke it down 

3 to about six or seven, and I'll _present to you which 

4 one we came up with as our selection and that we're 

s proposing, again in the proposed remedial action plan 

6 that you can review. 

7 Sites 6 and 7, the let's see. 

8 Operable Unit 14 is the whole area that bounds - runs 

9 along Felgates Creek. Site 6 is generally in this 

10 area. That's the building Jeff showed you. Here's 

ll the drainage way from that building and the large 

12 impoundment chat he showed to you. Site 7 is down 

13 here. And you'll get some site pictures of those. 

14 Site 7 is Operable Unit 12. And Operable 

lS Unit 13 is the flume area or drainage way leading from 

Building 109 out towards the surface impoundment. And 

then Operable Unit 15 is an excavated area. I'll talk 

18 about that a little bit more and why it's there, what 

19 we•re doing with it. 

20 Based on risk assessment summaries, 

21 conclusions from Site 6 first were unacceptable risks 

22 to human health from future residential exposure to 

23 the soil and sediment in the impoundment area. Highly 

24 unlikely that it will be developed for future 

25 residential# but the possibility, I guess, does exisc 

TAYLOE ASSOCIATES. INC. 



20 

i and there are some risks to doing that. 

2 Unacceptable ecological risks to 

3 recepeors in the impoundment ar~a, the flume area, and 

4 the excavation areas, those are called areas of 

s concern. But actually the flume area is AOC, or Area 

6 of Concern 1, the impoundment area is Area of Concern 

7 2, and the excavation area is Area of Concern 3. 

a You 1 ll see a picture of all of those. 

9 Site 7 conclusions were there were no 

lO unacceptable risks to human receptors under any 

11 land-use scenario, no unacceptable ecological risks, 

12 and all the risks were mitigated by the removal action 

13 conducted for the full·scale pilot study. Jeff talked 

14 about that. 

15 Soil was removed and was taken to our 

l6 biotreatment cell where it was put into a slurry using 

17 the simplex saber technology# and that's· been cleaned 

18 up. And we're also using that cell right now to clean 

19 up Site 19 which is another site we have evaluated and 

20 moved to Rodham (phonetic) . 

21 This is a picture of Site 7. I 1 ll cover 

22 that first since it was basically taken care of 

23 already. This is the area of concern that was cleaned 

24 up. This is a little before my time. These guys can 

25 help me out. I believe this material here is gravel 
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l that was placed down after the excavation took place 

2 just to show a level where we had excavated to if it 

3 ever came back later and somebody had to go back down, 

4 they would know the area that had been taken care of. 

5 This is just a grading of that area and 

6 ·regrading it, and it wasn't revegetated, but it is 

7 starting to vegetate itself, ·I believe. It's a low 

8 spot down by Site 7. 

9 Areas of Concern 1 and 2. First, again 

10 the building is down in this area and there's the 

ll drainage way coming out of the buildin= that 1eads out 

12 towards the impoundment. There's a concrete channel 

13 - a system of channels underneath the building and 

i4 then a channel that leads wastewater out into the 

lS flume area, as we call it, and then further along inco 

16 Area of Concern 2, which is right here. That's the 

17 impoundment area. 

ia As Jeff mentioned, most of the 

19 contamination that was found that had risks associaced 

20 .with it was right in this area, Area pf concern 1. 

21 And that's the area that we're focusing our actual 

22 cleanup, if you will, as I'll tell you about in our 

23 remedial action alternatives. 

24 This is AOC·l. It's an excavated area, 

25 very uniform and rectangular as you can see. We're 
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1 not really sure where that came from. We don 1 t know 

2 if ic•s a basement for a house or a building or a 

3 borrow area. I don't think it's a house, but it looks 

4 more like something like a borrow area or something 

s somebody was getting ready to construct and they never 

6 did. And it's just an area that's there, and actually 

7 we•re just going to fill that in and cover it. And we 

a haven't found any risks associated with that. 

9 The selected remedial alternative for 

10 Sites G and 7. Site 6, again, many were considered. 

ii We're proposing in situ biological treatment using a 

12 different biological treatment than the Simplot 

13 process. 

14 In our last meeting we discussed a joint 

is venture we're working.on with W.R. Grace and the 

lG Canadian government, and we're looking for split 

17 funding from both of those two entities, and the. Navy; 

l8 the chree of us are going to share-cost that. We're 

19 in the treatability scudy phase right now, and it's 

20 going well. If we have full proof that the technology 

21 works, that's what we•re proposing to use. It will be 

22 a land farming treatment on the station and ic will be 

23 in a greenhouse type of structure. 

24 And we 1 ll clean up aboue a thousand cubic 

25 yards of material, is what we•re expecting right now. 
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1 That's from our Area of Concern 1. There will be a 

2 soil cover area in Area of Concern 3 which was 

3 excavated, that we're nee quite .sure where that hole 

4 came from. 

s Also as part of the p~oject, we're going 

6 to do sludge removal from the channel system 

7 underneath .the building and t:he channel running out to 

s Area of concern 1. And that will remove all the 

9 contaminants and residual contaminants from operations 

10 in that building so we can .then block off the channel 

ll from the building out to our site. And that way in 

12 the future if any water were to get in the building or 

13 anything came out from those channels, it would be 

14 clean because we had already taken care of it; we 

15 wouldn't recontaminate our site. 

16 Then we'll do long-term monitoring of 

17 surface water and groundwater in the entire area. 

ia And, again, Jeff had said the Area of Concern 1 was 

19 .our primary area of contamination, and it didn't seem 

20 it was getting into the surface irnpoundment. And 

21 we're going to do long-term monitoring of the surface 

22 water and groundwater to make sure that t:.here•s 

23 nothing going on. The net present: worth is about 

24 $673,000. 

25 And then Site 7, there•s no action 
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1 alternative because the site has actually been cleaned 


2 up under a pilot study. And t~at present worth is 


3 obviously zero. 


4 Just to move along to the public 


S participation. our public comment period began today 


6 in the newspaper in The Dail~ Press. Kaye talked 


7 a.bout that:.. And the purpose is to encourage you and 


a other members of the public to participate in that 


9 process and the selection of the.proposed alternatives 


10 for all four of these sites. 

11 The comment period will close on 

12 July 10th of 1998. It's a 45-day comment period. We 

13 look forward co hearing your comments today and by 

14 mail or by phon~ call if you should choose to do that. 

lS And on that, we'll go to comments, 

~6 questions, concerns, open ~he floor up to anything 

17 anybody would.like to talk about on these sites. 

18 CINDY BARSRAU: Cindy Barbrau, York 

19 Councy Business. You said that Site 7 was done under 

20 a pilot study. Do you have anything about 

21 approximately how much that 

22 SCOTT PARK: The cost of it? . 

23 CINDY BARBRAU: Yeah. 

24 JEFF HARLOW: It was a large-~cale pilot 

25 St.Udy. ... 
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1 RICH HOFF: It was about a million 

2 dollars. 

3 SCOTT PARK: Did that include the. 
4 conscruction of the cell? 

RICH HOFF: Yeah. That included the 

6 construction of the biocell area, the excavation of 

7 the area which expanded in scope once we started into 

8 the digging, which, I think, a lot of these areas will 

9 probably grow past the data that we now have. The 

nice thing about that is that although we did spend a 

ll million dollars in the up-front, we are star~ing to 

12 see some returns from the presence of the biocell, and 

13 it's greatly cheapened the remedial action for Site 

14 19. 

SCOTT PARK: The capital cost will be 

16 recouped every time we use that cell, so it will be 

17 recovered. 

18 JEFF HARLOW: I guess the fortunate thing 

19 or the unfortunate thing, however you look at it, 

Grace came into play in the middle of all of this and 

21 now we're looking at another alternacive, innovative 

22 technology, to treat contaminated soils, along with 

23 TCE. 

24 The original plans of the cell was to, 

1 you know, not only clean up Siee "1 and 19,. but we also 
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