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EXECUTIVE SUMMARY 
.’ , 

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI). Report was prepared 

for the former Naval Surface Warfare Center, Dahlgren Division Detachment, White Oak (NSWC-White 

Oak) under Contract Task Order (CTO) 0298 for the Comprehensive Long-Term Environmental Action 

Navy (CLEAN), Contract Number N62472-90-D-1298. The overall goal of this RFI was to characterize 

environmental conditions at Site 11, Industrial Wastewater Disposal Area 100, of NSWC-White Oak to 

sufficiently determine the extent that the facility and associated environmental conditions may impact 

human health and the environment. The sources of contamination at Site 11 are the wastes that were 

disposed in 13 leaching wells. These wastes contained metals, acids, chlorinated and non-chlorinated 

solvents, alcohols and explosive compounds. This report provided the results of the field study and 

estimated risks from a human health perspective. 

The following narratives give a brief synopsis of the site based on the results of this investigation. 

Included in the synopsis are a summary of the field investigations, sampling and analysis and the human 

health risk assessment. 

FACILITY DESCRIPTION OF NSWC-WHITE OAK 

, I^ 
NSWC-White Oak is a former Navy-owned and -operated laboratory for naval surface warfare research, 

located approximately 5 miles north of Washington, D.C., off New Hampshire Avenue in Silver Spring, 

Maryland. NSWC-White Oak covered approximately 712 acres and was located in both Prince George’s 

and Montgomery Counties. Approximately 662 acres were transferred to the General Services 

Administration (GSA) in the fall of 1997. The remaining area in the southeastern portion of the facility 

was transferred to the U.S. Army in February 1998. NSWC-White Oak is bordered by the U.S. Army’s 

Adelphi Laboratory Center (ALC) and the United States Naval Reserve (USNR) Training Center along 

with a mixture of residential, park, industrial and commercial properties. The facility lies in gently rolling 

terrain. Local drainage patterns are dominated by Paint Branch and its tributaries. 

GEOLOGY 

NSWC-White Oak lies along the boundary between the Piedmont and Coastal Plain physiographic 

provinces. The boundary, known as the Fall Line, represents the contact between older Piedmont 

Plateau rocks to the west and the younger Atlantic Coastal Plain sedimentary units to the east. In the 

White Oak area, the Fall Line extends from the southwest to the northeast and roughly parallels the 

Montgomery-Prince George’s County line boundary. 
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Site 11 is entirely urban, lacking natural vegetated areas and forest cover. A thin layer of the Upland 

Sand and Gravel (0 to 20 feet thick) overlies the saprolite of the Wissahickon Formation at Site 11. The 

Upland Sand and Gravel thickens to the east and southeast and consists of brown silt and red-brown fine 

to medium sand with some gravel. Clayey silt seams less than 1 foot thick and interbedded with fine 

gravel occur near the base of the unit. The Wissahickon Formation at Site 11 consists of the saprolite 

member, ranging in thickness from 5 to 55 feet, and a deeper weathered schist member, encountered in 

only one deep boring. 

HYDROGEOLOGY 

Groundwater occurs in both unconfined and confined conditions under the facility. Sand and gravel units 

of the Coastal Plain Province and the uppermost weathered zone of the saprolite of the Wissahickon 

Formation comprise the unconfined or water table aquifer. The thickness of the saprolite varies with the 

degree of weathering. 

Groundwater flows generally east or southeast from Site 11. The steepest gradient occurs at the 

northern end of the site and is approximately 0.38 ft/ft. The groundwater gradient is relatively flat around 

the Main Administrative Building. Two seeps occur in the southwest portion of Site 11 along an unnamed 

stream through the golf course. The seeps are southeast of the main access road. 

Results of slug tests conducted on wells at Site 11 indicated hydraulic conductivities range between 

0.09 ft/day to 3.15 ft/day. Vertical head differences generally show groundwater can flow from the 

overlying water table aquifer to the underlying fractured Wissahickon Formation although this potential 

can be limited by saprolite with high clay content. 

SUMMARY OF FIELD INVESTIGATIONS 

Investigation activities took place from November 1998 through April 1999. Activities included installation 

of monitoring wells; sampling of groundwater, surface water, and sediment; a geophysical survey, and 

aquifer testing. 

A geophysical survey was conducted to confirm the presence or absence of leaching wells at Site 11 that 

were not removed during the Removal Action conducted during Fall 1996. Based on the results of the 

geophysical surveys, suspected leaching well locations were confirmed in the field by excavation with a 

backhoe. Electromagnetic (EM) survey data were also collected to determine the presence or absence of 

leaching wells. Anomalies suspected to be leaching wells were further investigated by test pitting. 
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Seven permanent monitoring wells were installed at Site 11 during this investigation. Thirty-six 

groundwater samples were collected from the newly installed wells and from 25 existing wells. 

Groundwater samples were analyzed for Target Compound List (TCL) Volatile Organic Comlpounds 

(VOCs), TCL Semivolatile Organic Compounds (SVOCs), TCL pesticides and polychlorinated biphenyls 

(PCBs), Target Analyte List (TAL) metals plus cyanide, explosives (Method 8330) and perchlorate. 

Filtered metals were also collected where the turbidity level remained above 10 NTU during purging. All 

new wells were slug tested. 

Four surface water and sediment samples were collected as grab samples from Site 11. Sediment 

samples were co-located with surface water samples. Surface water and sediment samples were 

analyzed for TCL VOCs, TCL SVOCs, TCL pesticides and PCBs, TAL metals plus cyanide, and 

, explosives (Method 8330). In addition, surface water samples were analyzed for total suspended 

solids/total dissolved solids (TSSTTDS). Sediment samples were also analyzed for total organic carbon 

(TOC) and grain size. 

“.? 

No soil samples were collected at Site 11 as part of this recent field effort. Subsurface soil samples 

collected for the Design Verification Study were used in this RFI. Nine subsurface soil samples were 

collected and analyzed for TCL VOCs, TCL SVOCs, TAL metals, explosives and miscellaneous 

parameters. Surface soils were not collected because there were no known releases to surface soils at 

Site 11. The sources of contamination at Site 11 were the wastes that were disposed in 13 leaching wells 

until 1976. 

Background data were not collected as part of this field investigation, but were collected as part of a 

separate investigation to be used for all NSWC-White Oak investigations. These data were used to help 

determine if constituents are truly site-related. 

NATURE AND EXTENT OF CONTAMINATION 

In the subsurface soil, VOCs, SVOCs and metals were detected. Each VOC and SVOC w’as only 

detected in one sample. However, no VOC or SVOC was detected at a concentration exceeding its 

USEPA residential direct contact risk-based concentration (RBC). Twenty-one metals were detected in 

the subsurface soil samples. The metals were detected at concentrations exceeding residential RBCs, 

but cadmium and mercury were the only metals detected at concentrations significantly greater than 

background. 

.- i/-\ 

In groundwater, 16 VOCs were detected with trichloroethene (TCE) being the most prevalent. 

1 ,l-Dichloroethane (1 ,l ,-DCA), 1 ,1-dichloroethene (1 ,l -DCE), 1,2-dichloroethane (1 ,2-DCA), 

tetrachloroethene (PCE), cis-1,2-dichloroethene (cis-1,2-DCE) were also detected in more than one 
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sample. No SVOCs were detected in any groundwater samples. Twenty-one metals were detected in 

groundwater samples. Several of the metals were detected at concentrations exceeding residential 

RBCs, but only manganese, mercury and thallium were detected at concentrations significantly greater 

than background. The elevated metals concentrations were associated with samples that had high 

turbidity. Perchlorate was also detected in the groundwater in eight of the samples with the maximum 

detected concentration exceeding its action level. 

VOCs, pesticides, Aroclor-1260 and metals were detected in surface water. No SVOCs were detected in 

the surface water. All the VOCs were detected in one sample. Bromodichloromethane and chloroform 

were the VOCs that were detected at concentrations greater than the tap water residential RBCs. 

Pesticides were detected in two samples, but were not detected at concentrations greater than the tap 

water residential RBCs. Metals and cyanide were detected in surface water, but none exceeded its tap 

water residential RBC. Aroclor-1260 was detected in two water samples at concentrations greater than 

its tap water residential RBC. 

VOCs, SVOCs, pesticides, PCBs and metals were detected in the sediment samples. No VOCs or 

SVOCs were detected at concentrations exceeding residential RBCs. No pesticides were detected at 

concentrations exceeding residential RBCs. Metals were detected at concentrations greater than 

residential RBCs, but were not detected at concentrations significantly greater than background. Aroclor- 

1254 was detected in two samples and Aroclor-1260 was detected in.all four sediment samples. The 

highest concentrations of these PCBs were in the northernmost samples; the concentrations in the 

southern samples were much lower. However, the maximum detected PCB concentration was less than 

its “low occupancy” TSCA ARAR of 25 mg/kg. 

,.. HUMAN HEALTH RISK ASSESSMENT 
; ‘4 

The human health risk assessment for Site 11 was performed to characterize the potential risks to likely 

human receptors under current and future land use. Potential receptors included full-time workers, 

maintenance/utility workers, construction workers, recreational users, trespassers, day care center 

children, and hypothetical child and adult residents. 

Minimal risks (hazard indices less than one and incremental cancer risks within the EPA target risk range 

of 1 OE-04 to 1 OE-06) were estimated for full-time workers, maintenance/utility workers, adult recreational 

users, and day care center children. 

Cumulative hazard indices for construction workers and adolescent trespassers exceeded one. The 

elevated hazard indices for these receptors were associated with exposure to PCBs in sediment. 
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Cumulative hazard indices for the child and adult resident exceeded one. The elevated hazard indices for 

these receptors were associated with exposure to PCBs in sediment and exposure to chloroform, arsenic, 

and ammonium perchlorate in groundwater. Cumulative cancer risks for future residents exceed 1 OE-4, 

the upper limit of the USEPA target risk range. The elevated cancer risks for thesereceptors were due to 

exposure to PCBs in surface water and sediment. However, the known future use of the site precludes 

Site 11 from being residential. 
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1 .O INTRODUCTION 

1.1 PURPOSE OF THE RFI 

Tetra Tech NUS (TtNUS) is submitting this Resource Conservation and Recovery Act (RCRA) Facility 

Investigation Report (RFI) for the former Naval Surface Warfare Center, Dahlgren Division Detachment, 

White Oak (NSWC-White Oak). It has been prepared under Contract Task Order (CTO) 0298 for the 

Comprehensive Long-Term Environmental Action Navy (CLEAN), Contract Number N62472-90-D-1298. 

This project is being conducted according to the Resource Conservation and Recovery Act of 1976, as 

amended by the Hazardous and Solid Waste Amendments (HSWA) of 1984. 

The overall goal of this RFI is to characterize environmental conditions at Site 11 of NSWC-White Oak to 

sufficiently determine the extent that the facility and associated environmental conditions may impact 

human health and the environment. The RFI Report provides the results of the field study, identifies site 

contaminants that exceed regulatory standards, and estimates risks from a human health perspective. 

An ecological risk assessment is not included in this RFI. A basewide ecological risk assessment is being 

conducted, but will be submitted as a separate document. 

1.2 FACILITY DESCRIPTION 

NSWC-White Oak is a former Navy-owned and -operated laboratory for naval surface warfare research, 

located approximately 5 miles north of Washington, D.C., off New Hampshire Avenue in Silver Spring, 

Maryland (see Figure l-l). NSWC-White Oak covered approximately 712 acres and was located in both 

Prince George’s and Montgomery Counties. Approximately 662 acres were transferred to the General 

Services Administration (GSA) in the fall of 1997. The remaining area in the southeastern portion of the 

facility was transferred to the U.S. Army in February 1998. Of this total area, approximately 617 acres, or 

87 percent, is within Montgomery County. NSWC-White Oak is bordered by the U.S. Army’s Adelphi 

Laboratory Center (ALC) and the United States Naval Reserve (USNR) Training Center along with a 

mixture of residential, park, industrial, and commercial properties. The facility lies in gently rolling terrain. 

Local drainage patterns are dominated by Paint Branch and its tributaries. 

Specifically, this RFI addresses Site 11, the Industrial Wastewater Disposal Area 100. This site has been 

shown to pose a more imminent threat to human health and the environment than other sites present at 

NSWC-W hite Oak. 

Site 11 contains 13 leaching wells in 9 areas that were used for wastewater disposal from laboratory 

activities. The wells are located in an area covering approximately 16 acres. The wells are abandoned 
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but the associated supply lines are believed to be in place. The wells were used for liquid waste disposal 

into the subsurface until 1976. Original construction consisted of an 8-foot diameter brick or concrete 

well, approximately 9 feet in depth. Each well was accessible through a 24-inch diameter manhole cover. 

One supply line transported wastewater to each well. Wastes that were disposed at Site 11 include 

metals, acids, chlorinated and non-chlorinated solvents, alcohols, lead, and organic explosive 

compounds. It has been reported that an estimated 20,000 gallons of wastewater were disposed in these 

leaching wells. Both listed and characteristic hazardous wastes are believed to have been disposed. 

Five leaching wells were removed from Site 11 during 1996 to address contaminant sources that may be 

impacting groundwater. 

This RFI is the continuation of the original effort to remediate this site and mitigate risk. Other less 

contaminated sites at NSWC-White Oak are being investigated through other studies. Figure l-2 shows 

the location of Site 11 in relation to the former Base boundaries, surface water bodies, and other 

landmarks. The facility boundaries identified on Figures l-l and l-2 are the boundaries that existed prior 

to the transfer of the property to the GSA and the Army. 

1.3 BASE HISTORY 

NSWC-White Oak was originally established in 1944 as the Naval Ordnance Laboratory (NOL), with a 

mission to carry out research on military guns and explosives. Throughout the years, the mission was 

expanded to include research involving torpedoes, mines, and projectiles. In September 1974, NOL 

combined with the Naval Weapons Laboratory, Dahlgren, Virginia, to become the Naval Surface 

Weapons Center, which was renamed the Naval Surface Warfare Center, Dahlgren Division, in 1988. 

Since that time, it functioned as the principal Navy Research, Development, Test, and Evaluation Center 

for surface warfare weapon systems, ordnance technology, strategic systems, and underwater weapons 

systems. 

NSWC-White Oak was identified as a Base Realignment and Closure (BRAC) facility and was closed in 

1997, with the property transferred to the GSA and to the U.S. Army. GSA is currently investigating plans 

for the reuse and development of the NSWC-White Oak property. The property transferred to the U.S. 

Army will be used in conjunction with ongoing activities at the adjacent ALC. 

1.4 PREVIOUS INVESTIGATIONS 

Numerous investigations have been completed at NSWC-White Oak over the last 17 years. The work 

related to previous studies and investigations is outlined below. 
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1.4.1 Initial Assessment Study 

Site investigation activities related to areas of potential environmental concern have been undertaken at 

the facility since approximately 1983. Preliminary work included an Initial Assessment Study (IAS) 

conducted by the Naval Energy and Environmental Support Activity (NEESA, 1984). Through the study, 

14 Installation Restoration Program (IRP) sites at which hazardous materials were reportedly disposed or 

spilled were investigated to determine if a potential threat to human health and the environment was 

present and warranted further examination. The study evaluated historic documentation and site 

operational data in the development of a score (quantifiable ranking of site hazards) for each site. From 

this study, Site 11 was recommended for additional study. 

1.4.2 Confirmation Study 

‘” 

The Confirmation Study Verification Phase for NSWC-White Oak was conducted in September 11985 by 

Malcolm-Pirnie (Malcolm-Pirnie, 1987). The study was conducted to confirm the findings of the IAS and 

to obtain additional information in characterizing site hazards. The study involved the installation of 36 

groundwater monitoring wells adjacent to sites being investigated (ranging in depth from 20 to 70 feet), 

drilling of 54 soil borings in areas of suspected soil contamination (ranging in depth to 5 feet), a 

geophysical survey at Site 8 in an attempt to locate the former waste disposal pit, and the collection of 

soil, surface water, groundwater, and sediment samples to characterize site contaminants. Site 

contamination was found in surface and subsurface soil, stream sediments, and groundwater. The study 

concluded that sufficient contamination existed to warrant additional study. 

1.4.3 RCRA Facilitv Assessment 

In accordance with the Code of Maryland Regulations, COMAR Title 26, hazardous waste generators that 

store hazardous waste for longer than 90 days are required to obtain a permit as a Treatment, Storage, 

and Disposal Facility (TSDF). Additionally, under the provisions of the HSWA to RCRA, TSDFs lseeking 

final permits are required to initiate corrective actions for releases of hazardous wastes or constituents 

from Solid Waste Management Units (SWMUs). NSWC-White Oak operated under an interim st,atus for 

onsite storage of hazardous waste. An application for a final (Part B) permit was first submitted in 1985, 

with subsequent resubmissions and modifications. The last permit application was submitted in 19192. 

Following the submission of the revised RCRA Part B permit application in 1988, a RCRA Facility 

Assessment (RFA) was conducted by a contractor for the U.S. Environmental Protection Agency 

(USEPA) in November 1990 (KearneyICentaur Division, 1990). The RFA identified 97 SWMUs and 19 

Areas of Concern (AOCs) at NSWC-White Oak. All 14 of the IRP sites identified in the IAS were also 

, _ identified as SWMUs or AOCs. In the RFA report, 40 SWMUs were recommended for an RFI, which 
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would assess the presence and migration of potential contaminants of concern (PCOCs). Fifteen 

SWMUs and AOCs were recommended for verification sampling, which would provide information on 

whether the SWMUs or AOCs required no further action or an RFI. Eight SWMUs and AOCs were 

recommended for integrity assessment with results of this assessment leading to a recommendation of no 

further action or an RFI. SWMUs 10 through 19 (IRP Site 11) are being investigated under this RFI. 

In September 1992, Malcolm-Pirnie completed an RFA review for the Navy, which evaluated the 

applicability of the general recommendations of the RFA to the individual SWMUs. Generally, for those 

SWMUs that were being investigated under the IRP, it was concluded that the planned level of effort was 

sufficient to address potential impacts from those SWMUs. It was also concluded that some level of 

sampling would probably be required for most of the SWMUs and AOCs that were recommended for a 

RFI or verification sampling. 

Investigations of all of the SWMUs and AOCs as deemed necessary by the BRAC Cleanup Team (BCT) 

have been initiated. The BCT reviewed the SWMU and AOC list to assess the recommendations of the 

RFA. As indicated in a memorandum from the USEPA dated 11 March 1996, corrective action for the 

non-regulated units is being deferred to the BRAC program, which USEPA manages under the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). Closure of 

RCRA-regulated units has been accomplished under Maryland Department of the Environment (MDE) 

requirements. 

1.4.4 Remedial Investiqation/Feasibilitv Study 

An RI was conducted in two phases at the base between January 1989 and March 1992 (Malcolm-Pirnie, 

1992). The RI was conducted to further characterize hazards associated with the previously identified 

sites and to aid in the development of remedial actions plans for each. The RI involved the placement of 

additional groundwater monitoring wells at all sites; collection of surface and subsurface soil, sediment, 

surface water, and groundwater samples throughout the areas of investigation; collection of ecological 

data at all sites; performance of ground-penetrating radar surveys at Sites 4 and 8; completion of soil gas 

surveys at Sites 2, 3, 9, and 11; and completion of slug tests and aquifer pumping tests at Site 11. 

The results of the RI confirmed the presence of contamination at all sites. The analytical data were then 

used in the calculation of potential risk, based on relevant groundwater use for all seven sites. The 

calculated risks were determined to be high enough to support the development of a Feasibility Study 

(FS) for the sites as described below. A draft FS was completed by Malcolm-Pirnie in March 1993 

(Malcolm-Pirnie, 1993) and outlined the proposed remedial strategies for the facility. The FS evaluated 

the previous site characterization data to determine the most effective means to reduce environmental 

hazards at NSWC-White Oak. 
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1.4.5 Design Verification Study 

The Design Verification Sampling and Analysis Plan (DVSAP) was submitted in January 1995 (HNUS, 

1995a). B&R Environmental [formerly Halliburton NUS (HNUS)] was retained by Engineering Field 

Activity Chesapeake (EFACHES) to prepare remedial designs for Sites 2, 3, 4, 8, 9, and 11. After 

performing a review of previous documentation, making field visits, and conducting discussions with 

personnel from NSWC-White Oak, EFACHES, and the United States Geological Survey (USGS), B&R 

Environmental determined that while the available data may have been sufficient for the purposes of the 

RI/FS, it was insufficient for design purposes. Of concern was the uncertainty that existed with respect to 

quantities requiring remediation. It appeared that the extent of contamination was not completely 

characterized at some sites, and the depth of contamination was not ascertained. It also appeared that 

inconsistencies existed in the information prepared to date that would critically impact the costs of 

remedies. It was determined that these issues must be addressed to facilitate the preparation of focused, 

cost-effective remedies. Accordingly, the DVSAP was developed. 

Activities associated with the Design Verification Study included record reviews, terrain conductivity 

surveys, test pit excavation, and subsurface soil and sediment sampling. The results of the activities 

were then used to develop remedial design plans for the six IRP sites. Two reports were issued 

addressing the various findings of the study: a final report for Sites 8, 9, and 11 (HNUS, 1995b) and a 

draft report for Sites 2, 3, 4, and 9 (HNUS, 1995c). 

1.4.6 Environmental Baseline Survey 

The Base Realignment and Clbsure Act of 1990 (BRAC II) directed the Secretary of Defense to ‘close or 

realign those installations recommended by the BRAC commission. The Community Environmental 

Response Facilitation Act (CERFA) of 1992 directed Federal agencies with jurisdiction over real property 

to terminate Federal government operations and to identify “uncontaminated” parcels of the real property. 

In 1995, NSWC-White Oak was selected for closure on the BRAC IV list. A Phase I Environmental 

Baseline Survey (EBS) was conducted by EA Engineering Science and Technology (EA) to assess the 

existing environmental information related to storage, release, treatment, or disposal of hazardous 

substances or petroleum products and to document the environmental condition of the properl:y. The 

EBS also addressed actions required prior to property transfer to ensure compliance with requirernents of 

CERCLA 120(h), applicable State and real estate laws, compliance programs, and the Department of 

Defense (DOD) policy Environmental Requirements for Federal Agency-to-Agency P rope@ Transfer at 

BRAC /nsta//ations (DOD, 1995). The EBS was finalized and submitted in April 1996 (EA, 1996). 
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As per the EBS requirements, a search was conducted in order to procure one aerial photograph of the 

Base and vicinity per IO-year interval. The aerial photographs were purchased from Air Photographics, 

the U.S. Department of Agriculture (USDA), and the National Archives. Aerial photographs with the 

following dates were reviewed during the completion of EBS: 

. 19 January 1993. 

l September 1987 

. May 1986 

. 1 September 1970 

. 10 October 1963 

. July 1957 

l 31 May 1937 

The aerial photographic review was conducted by EA project staff familiar with aerial photographic 

interpretation. NSWC-White Oak and properties surrounding the base were analyzed. The conditions 

observed in each photograph, including property boundaries, roads, undeveloped land, and the presence 

of commercial and residential adjacent properties, were noted in each photograph. Environmental 

conditions such as the presence of landfills, dumps, or large areas of undeveloped, cleared land were 

also noted and included in the EBS report. 

1.4.7 Source Removal Action - Sites 8,9. and 11 

Source removal activities were completed at Sites 8, 9, and 11 during 1996 to address contaminant 

sources that may be impacting groundwater at NSWC-White Oak. The activities included the excavation 

and offsite disposal of waste and contaminated media from these sites in conjunction with the findings of 

the Design Verification Study (B&R Environmental, 1995). The activities included the removal of buried 

waste materials from Site 8, the removal of two leaching wells from Site 9, and the removal of five 

leaching wells (LW-2, LW-4, LW-5, LW-12, and LW-13) from Site 11. Subsurface soil sampling was 

performed following the completion of waste removal activities in an attempt to verify the removal of 

contaminated soil. The results of confirmation sampling performed during the removal action are 

compiled in the draft Post-Removal Action Report (B&R Environmental, 1997a). 

1.4.8 Groundwater and Backaround lnvestiaation 

A facility-wide groundwater investigation was competed in the spring/summer of 1997. The investigation 

included the sampling of all existing groundwater monitoring wells and piezometers, and the installation 

and sampling of new temporary and permanent groundwater monitoring wells in areas proposed for 

reuse. The groundwater quality was similar to that found during previous studies’(B&R Environmental, 
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199713). An investigation to characterize background soil, sediment, groundwater, and surface water 

quality was performed in the fall of 1997. A final background report was published in 1998 (TtNUS, 1998) 

and will be used in the future to evaluate data generated during environmental investigations at NSWC- 

White Oak. 

1.4.9 BRAC Cleanup Plan 

The BRAC Cleanup Plan (BCP) was finalized in May 1997 and has been updated on five occasions since 

its original publication (EFACHES, 1999). It contains the status, management plan, response strategy, 

and action items related to ongoing environmental restoration and compliance programs at NSWC-White 

Oak. The scope of the BCP considers BRAC policy, National Environmental Policy Act (NEPA), 

CERCLA; CERFA, RCRA, and other applicable environmental laws. 

1.4.10 Natural Resources Plan 

A Natural Resources Management Plan (NRMP) was prepared for NSWC-White Oak to plan, record, and 

assist in the management and conservation of natural resources in an integrated manner within the 

framework of the mission of the facility (EFACHES, 1995). 

The plan was prepared in September 1995 and is a lo-year planning document addressing the following 

programs: 

l Land Management 

l Forest Management 

l Wildlife and Fisheries Management 

l Cultural and Historical Management 

l Outdoor Recreation Management 

1.4.11 Wetlands and Sensitive Habitats 

Wetland mapping was compiled by the University of Maryland College Park Coastal Research Lab as 

part of the National Wetlands Inventory. A National Wetlands Inventory map of NSWC-White Oak is 

included in the NRMP. The NRMP recommends that environmental personnel work closely with natural 

resources personnel when determining cleanup options at IRP sites. 

_“‘_ “..._ 

No comprehensive survey for endangered animal species has been conducted at NSWC-White Oak, 

although no endangered species are known to exist at the facility. However, although with available 

habitat decreasing in the residential communities surrounding the facility, animal species are adapting to 
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the habitats available at NSWC-White Oak. Wildlife found at the facility include frogs, toads, 

salamanders, a variety of songbirds, shrews, mice, voles, foxes, raccoons, skunks, deer, snakes, turtles, 

opossum, rabbits, squirrels, and weasels. 

Although there are no known threatened or endangered species at the facility, a nesting program for the 

Eastern Bluebird, which was once a threatened species, was conducted at NSWC-White Oak in the past. 

The program consisted of placing nesting boxes and tracking data on eggs and hatchlings. On average, 

the birds used 70 percent of the boxes each year. 

During 1995, in conjunction with the Design Verification Study, a wetlands delineation and forest stand 

inventory were conducted for Sites 2, 3, 4, 7, 8, 9, and 11. The delineation was performed in accordance 

with the delineation criteria in the 1987 U.S. Army Corps of Engineers (USACOE) Wetlands Delineation 

Manual (USACOE, 1987). Wetland areas were identified within or adjacent to five of the seven IRP sites 

investigated (HNUS, 1997). 

1.4.12 NAVSEA Geotechnical investiaation 

In preparation for the proposed relocation of the Naval Sea (NAVSEA) Systems Command Headquarters 

to the NSWC-White Oak property, geotechnical investigations and utility surveys were conducted within 

the 100 Area (IRP Site 11) of the Base in 1994 (Smith, Hinchman & Gryllis, 1994). Following placement 

of NSWC-White Oak on the BRAC list, the NAVSEA headquarters were relocated to the Washington 

Navy Yard, Washington, D.C. 

During the facility design, a subsurface exploration program consisting of 41 test borings was undertaken. 

Water levels were measured within the soil-borings and a geotechnical laboratory testing program was 

performed to aid in determining soil conditions and foundation requirements. Recommendations for 

foundations and utilities were presented in the report and preliminary design. 

1.4.13 Environmental Impact Statement - FDA Consolidation 

GSA, in preparation of plans for the consolidation of the headquarters of the U.S. Food and Drug 

Administration (FDA) at NSWC-White Oak, developed an Environmental Impact Statement (EIS) to 

evaluate the potential impact of the project on the human environment (GSA, 1997). The EIS provides 

background information on site geology, soil, topography, water resources, etc., at the former NSWC- 

White Oak property now in possession of GSA. 
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1.5 RFI REPORT ORGANIZATION 

, -j-<. 

Section 1 .O of the RFI Report contains this introduction and a discussion of the project scope and 

objectives. Section 2.0 presents information relating to the RFI activities. Section 3.0 provides detailed 

information on the physical characteristics of the study areas. Section 4.0 details how the data for the site 

were evaluated. Section 5.0 defines the nature and extent of contamination. Section 6.0 addresses the 

fate and transport and Section 7.0 presents the results of the human health risk assessment. 

In support of the information presented in this report, Appendices A through M inclucle field 

documentation for sample collection and testing, calculations, analytical data, risk assessment, and 

survey data. 
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2.0 SITE INVESTIGATION ACTIVITIES 

2.1 SCOPE 

The overall goal of the environmental investigative work at Site 11 was to sufficiently determine whether 

the site and surrounding environmental media are protective of human health and the environment. -This 

determination is initially made through characterization. 

The site characterization process was based on standard guidance for conducting an RFI. The process 

included identification of Data Quality Objectives (DQOs), development of an RFI Work Plan, 

performance of field work, data management, and completion of an RFI and other reports. 

2.2 INVESTIGATION ACTIVITIES AND FIELD PROCEDURES 

2.2.1 Georahvsics 

,, __, 

A geophysical survey was conducted to confirm the presence or absence of leaching wells in Aires 100 

that were not removed during the Removal Action conducted in the Fall of 1996 (B&R Environmental, 

1997). Geophysical surveys were not conducted at LW06 and LW07 because the wells were located with 

a visual inspection. Both wells appeared to be filled completely with concrete. An attempted geophysical 

survey at LW03 was unsuccessful due to building and underground utility interference. Following a 

review of site utility maps which showed the leaching well locations in conjunction with other features, one 

large trench was excavated in the vicinity of LW08, LWO9, and LWlO; the leach wells were not located. 

Electromagnetic (EM) survey data were collected along conventional Cartesian coordinate grid lines 

spaced at 5-foot intervals across discrete areas of Site 11. EM surveys were performed as described in 

Section 2.6.2 of the Master FSP (B&R Environmental, 1998). Survey grids were approximately 100 feet 

by 100 feet, centered on suspected leaching wells. Evaluation of electromagnetic survey data was 

conducted to determine the presence or absence of leaching wells and their associated pipe networks. 

Anomalies suspected to be leaching wells identified by the EM survey were further investigated by test 

pitting. See Appendix A for a detailed discussion of the azimuthal resistivity and EM geophysical surveys. 

Before monitoring well installation, an azimuthal resistivity survey was conducted at Site 11 to identify 

potential fracture trace locations for monitoring well siting. The survey was located in the area east of 

LW04 and LW05. The methodology for the azimuthal resistivity survey is described in Section 2.2.1. 

Results are presented in Appendix A. Based on the analysis of the survey, monitoring well locations were 

not adjusted. Azimuthal resistivity surveys were performed by establishing ten degree iotatiorrs around 

an arbitrarily set center point for each survey. Apparent resistivity measurements were collected along 
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each radial grid line at distances of 2, 3, 5, 7, 10, 13, 21, 28, 36, and 42 meters from the center point of 

each survey, where possible. Plotted measurements were evaluated for fracture trends and orientations. 

2.2.2 Monitorina Well Installation 

Seven permanent monitoring wells were installed at Site 11 as part of the RFI. A Maryland-licensed 

driller installed all of the monitoring wells using procedures described in Section 2.3 of the Master FSP 

(B&R Environmental, 1998). All monitoring wells were constructed of 2-inch inside diameter (I.D.), 

Schedule 40 Polyvinyl Chloride (PVC), flush-joint, factory-slotted well screen and riser pipe. Each well 

was constructed with 10 foot long well screens having a slot size of 0.01 inches (10 slot) with a flush-joint 

PVC bottom cap. 

The screened interval of shallow monitoring wells was positioned to intersect the water table. The top of 

the screened interval was placed approximately 2 feet above the stabilized water level. 

The screened interval of deep monitoring wells was positioned with a minimum of 5 feet of separation 

between the top of the screen of the deep well and the bottom of the screen of the adjacent shallow well. 

Deep monitoring wells were installed to depths between 38 feet and 77.5 feet using hollow stem auger 

techniques where possible or, when necessary, air rotary drilling techniques. When air rotary techniques 

were used, a large diameter borehole was advanced to a depth of approximately 2 feet into the first 

confining unit below the water table aquifer, as identified by the field geologist. Steel casing was then set 

from the bottom of the hole to the ground surface to seal off water from the aquifer above the confining 

unit. The steel casing was then tremie-grouted into the confining layer. The grout material filled the 

annular space between the native materials and the casing. The grout was allowed to set a minimum of 

48 hours, then a smaller diameter borehole was advanced to the desired depth through the casing, and a 

2-inch I.D. PVC monitoring well with a lo-foot, 0.01 -inch slotted screen was constructed in the open 

borehole. A silica sand filter pack was installed around the well screen from the bottom of the hole to 

approximately 2 feet above the top of the screen. A 2-foot thick bentonite pellet seal was then placed and 

allowed to hydrate. A cement-bentonite (20 to 1 ratio) grout seal was then placed extending from the top 

of the bentonite pellet seal to the ground surface. Appendix B contains the permanent monitoring well 

construction diagrams. 

Following well completion, a lockable steel protective casing was installed around above-grade 

monitoring wells. A concrete pad and protective bollards were also placed around the well. One well 

(11 GW109) located near Building 101 was installed as a flush-mount well. 

Well development activities were performed generally in accordance with TtNUS SOP G’H-2.8 to remove 

fine-grained material from in and around the well screen and sand pack. The groundwater monitoring 
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wells were developed no sooner than 24 hours following well installation, using either a submersible 

pump or disposable plastic bailer. A minimum of five times the standing water volume in the well; casing 

plus five times the water volume in the saturated gravel pack (assuming 30 percent porosity) was 

removed. An attempt was made to develop wells to a turbidity of 10 NTU or less. Measurements of pH, 

temperature, specific conductance, dissolved oxygen, and turbidity were recorded on the Well 

Development Log Sheet (see Appendix C). 

2.2.3 Aauifer Testinq 

In-situ permeability tests, or “slug tests,” were performed to determine the hydraulic characteristics of the 

aquifer media in the immediate vicinity of the monitoring well screen. These tests do not require pumping 

and are therefore applicable in low-yield aquifers. 

Both rising-head and falling-head slug tests were performed on newly installed wells. Falling-head tests 

were performed by inserting a solid slug into the well to raise the water level and then measuring the rate 

of decline in water level. Rising-head tests were performed by removing the slug and measuring the rate 

of rise in the water level. Falling-head tests were not performed in wells where the static water level was 

below the top of the screened interval. Also, slug tests were not performed in wells with less than 5 feet 

of water because the slug and transducer could not be submerged simultaneously. 

The change in water level during the slug test was measured and recorded using a pressure transducer 

and a Hermit electronic data logger. To facilitate data graphing, the loggers were programmed to record 

measurements on a logarithmic time scale. The resulting plot of time verses hydraulic head om semi- 

logarithmic paper should approximate a straight line. Results are presented in Appendix D. 

2.2.4 General Groundwater Samplinq Procedures 

Low-flow purging and sampling techniques, as described in Section 3.1.1 of the Master FSP (B&R 

Environmental, 1998), were used to collect groundwater samples for this investigation. Volatile organic 

compound (VOC) fractions were collected first, then semivolatile compounds (SVOCs) and Target 

Analyte List (TAL) metal (total metals) constituents were collected from all wells. If turbidity levels 

remained above 10 NTU during purging, an additional sample fraction was filtered through a 0.45 micron 

particulate filter. Purging data were recorded on a Groundwater Sample Log Sheet. Bottled groundwater 

samples were placed in ice coolers for shipment to the analytical laboratory. 

Thirty-six groundwater samples were collected at Site 11 during the first quarter sampling event from 25 

existing monitoring wells (1 lGW22, 1 lGW23, 1 lGW24, 11 GW25, 11 GW26, 11 GW27, 1 lGW28, 

_; 1 lGW29, 1 lGW66, 1 lGW67, 1 lGW68, 1 lGW69, 1 lGW70D, 1 lGW71, 1 lGW72, 1 lGW73, 1 lGW84, 
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11 GW85, 11 GW86, 11 GW87, 11 GW88, 11 GWl 01, 11 GW 102, 11 GW103, and 11 GW104), four existing 

piezometers (11 PZ62, 1 lPZ63, 11 PZ64, and 11 PZ65), and seven newly installed monitoring wells 

(llGW105, llGW106, llGW107, llGW108, llGW109, llGW110, and 11GWlll). Monitoring well 

locations are shown on Figure 2-l. A description of monitoring well installation is provided in Section 

2.2.2. Shallow monitoring wells 11 GW105 and llGW111 were screened to intersect the water table. 

The five deep monitoring wells llGW106, llGW107, llGW108, llGW109, and 1lGWllO were 

installed with a minimum of 5 feet of separation between the top of the screen of the deep well and the 

bottom of the screen of the adjacent shallow well. When the thickness of the water table aquifer (in most 

cases, the Coastal Plain deposits) was limited to the point that an adequate separation between the well 

screens could not be achieved within the aquifer, the deep well was installed within the upper portion of 

the next significant water-bearing unit (i.e., the fractured bedrock aquifer). Groundwater samples were 

analyzed for Target Compound List (TCL) VOCs, TCL SVOCs, TCL pesticides and polychlorinated 

biphenyls (PCBs), TAL metals plus cyanide, explosives (Method 8330) and perchlorate. Filtered metals 

were also collected at wells where the turbidity level remained above 10 NTU during purging. All new 

wells were slug tested as described in Section 2.2.3, to provide hydrogeologic information about the 

screened formations. 

2.2.5 Sediment Sampling 

Four sediment samples were collected as grab samples from Site 11 stream bottoms in accordance with 

TtNUS SOP SA-1.2 at locations shown in Figure 2-l. Disposable plastic or stainless-steel trowels were 

used to collect sediment samples from the top 4 to 6 inches in depositional or low lying areas. Sediment 

samples were co-located with surface water samples and were analyzed for TCL VOCs, TCL SVOCs, 

TCL pesticides and PCBs, TAL metals plus cyanide, explosives (Method 8330), TOC, and grain size. 

The VOC fraction was collected first. The remaining material was homogenized and distributed to the 

remaining sample containers. Sampling data were recorded on a Sediment Sample Log Sheet. Bottled 

sediment samples were placed in ice coolers after collection for shipment to the analytical laboratory. 

2.2.6 Sutiace Water Sampling 

Four surface water samples were collected as grab samples from Site 11 streams in accordance with 

TtNUS SOP SA-1.2 at locations shown in Figure 2-1. Two samples were collected from the drainage 

southeast of Building 30, and two samples were collected from the drainage east of Bowditch Road: 

Before sampling, the temperature, pH, specific conductivity, salinity, and dissolved oxygen were 

measured and recorded on the Surface Water Sample Log Sheet. A dedicated clean unpreserved 

sample bottle was submerged just below the water surface and allowed to fill. The aliquot was then 

transferred to other sample containers. Surface water samples were analyzed for TCL VOCs, TCL 

SVOCs, TCL pesticides and PCBs, TAL metals plus cyanide, explosives (Method 8330), and total 
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suspended solids/total dissolved solids (TSSITDS). Samples to be analyzed for volatile constituents were 

collected first and immediately sealed in a container with no head space. Sampling was conducted from 

the location furthest downstream and proceeded progressively upstream. Sampling data were recorded 

on a Surface Water Sample Log Sheet. Samples were placed in ice coolers after collection for shipment 

to the analytical laboratory. 

2.2.7 Water Level Measurements 

Groundwater levels were measured from existing and newly installed monitoring wells and piezometers at 

Site 11 to determine groundwater flow patterns and hydraulic gradients. The water level measurements 

were completed within one 24 hour period approximately one week after the first quarter groundwater 

sampling event was completed. 

Groundwater measurements were taken using an electronic water-level meter capable of 0.01 foot 

resolution. The top of the well casing was used as the reference point for determining depths to water in 

accordance with TtNUS SOP GH-1.2. A mark on the top of the casing was used to ensure consistency 

between measuring events. Water-level measurements were recorded to the nearest 0.01 fo’ot on a 

Groundwater Level Measurement Sheet. A potentiometric surface map developed using groundwater 

measurements taken March 3, 1999 is shown on Figure 2-1. 
. . . 

2.2.8 Test Pit Operations 

Test pit excavation activities were performed as specified in the Project FSP. Soil grab samples were 

collected from test pits based upon visual observations and/or PID readings. All soil samples were 

collected directly from the backhoe bucket. Test pits were backfilled before completion of each day’s 

work activities. A description of each test pit, completed by the field geologist, is included in Appendix E. 

Two test pits, LWlO and LWll, were excavated at Site 11 (see Figure 2-l). No soil samples were 

collected at LWlO because the leach well and associated piping were not located. One soil samiple was 

collected from the soil in LWl 1 and was analyzed for TCL VOCs, TCL SVOCs, TCL pesticides and PCBs, 

TAL metals plus cyanide, explosives (Method 8330), and TOC. 

2.3 INVESTIGATION DERIVED WASTE (IDW) HANDLING 

The field investigation generated five types of potentially contaminated residual material: personal 

protective equipment (PPE), drill rig decontamination fluids, sampling equipment decontamination fluids, 

monitoring well purge and development water, and drill/soil cuttings. 
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1. PPJ - PPE was bagged and placed in a trash receptacle at the facility. A subcontractor removed 

the waste for off-site disposal. 

2. Drill Riq Decontamination Fluids - Drill rig decontamination fluids were containerized in large 

storage tanks. A grab sample was collected from each tank when full to characterize the waste. 

Wastes were transported to an off-site wastewater treatment plant for treatment. 

3. Samplinq Equipment Decontamination Fluids - Equipment decontamination fluids were 

containerized and handled in the same manner as the drill rig decontamination fluids. 

4. Monitorinq Well Purqe and Development Water - Purge water and development water were 

containerized and handled in the same manner as the drill rig decontamination fluids. 

5. Drill/Soil Cuttinqs - Drill/Soil cuttings were containerized in 55-gallon drums and staged in an 

area established by TtNUS personnel and the Navy. All drums were sealed and labeled with 

drum contents, well/boring number, and date. Cuttings will be characterized and disposed off- 

site. 

2.4 SURVEYING 

All TtNUS monitoring wells, trenches, and surface water and sediment sample locations were surveyed 

(third order) to a O.l-foot horizontal accuracy by a Maryland certified surveyor. The top of the riser pipe, 

the top of the protective casing, and the ground surface elevation at each well location were surveyed to 

within O.Ol-foot vertical accuracy. Existing and installed survey monuments in the vicinity of the site were 

used as reference points. All horizontal and vertical data were established using Washington Suburban 

Sanitary Commission (WSSC) monuments 19709 and 19710. The horizontal datum for the survey is the 

Maryland State Plane coordinate system. The vertical datum is NGVD 1929. The coordinates for all of 

the surveyed points can be found in Appendix F. 
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3.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

3.1 METEOROLOGY AND CLIMATOLOGY 

Summers at NSWC-White Oak are warm and humid, and winters are mild. Seasonal temperature 

variation is about 43°F. The warmest weather occurs in July, with daily temperatures ranging from 69°F 

to 88°F. The coldest weather occurs in late January and early February, with daily temperatures ranging 

from 28°F to 44°F. The average annual precipitation is approximately 44 inches. Seasonal variation in 

precipitation is not pronounced, gradually fluctuating between a typical minimum of 3 inches in February 

to a typical maximum of 5 inches in August. Snowfall accumulations of more than IO inches are rare, 

with the greatest snowfalls occurring in January and February. 

The mean annual wind speed varies between 8 miles per hour in August and 11 miles per hour in March. 

The prevailing direction is from the south most of the year, except for northwesterly winds that occur 

during December, January, and March. 

3.2 FACILITY TOPOGRAPHY 

_: ..\ 
NSWC-White Oak is located approximately five miles northeast of Washington, D.C., near the boundary 

between the Piedmont and Coastal Plain physiographic provinces. The facility lies in gently rolling 

terrain. The topographic expression of the area is typical of a deeply incised, dendritic stream channel 

pattern. Local drainage patterns are dominated by Paint Branch and its tributaries. 

The highest elevation of White Oak is approximately 398 feet above mean sea level. The lowest 

elevation is roughly 145 feet above mean sea level. The terrain of the western portion of the facility slopes 

generally eastward toward Paint Branch with about 3.5 percent grade. Similar grades are encountered in 

the eastern portion of the facility, but slopes are more generally southward or are locally influenced by 

proximity to Paint Branch and its tributary drainages. Near stream channels, the ground slopes increase 

to as much as 65 percent. Two west-east flowing, intermittent streams, located east of Site 11, flow into 

Paint Branch. One northwest-southeast flowing stream located at the western end of Site 11 discharges 

offsite and eventually flows into Paint Branch. 

3.3 REGIONAL GEOLOGY/SOILS 

NSWC-White Oak lies along the boundary between the Piedmont and Coastal Plain physiographic 

provinces. The boundary, known as the Fall Line, represents the contact between older Piedmont 

Plateau rocks to the west and the younger Atlantic Coastal Plain sedimentary units to the east. In the 

White Oak area, the Fall Line extends from the southwest to the northeast and roughly parallels the 
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Montgomery-Prince George’s County line boundary. The topography of both provinces in the White Oak 

area is characterized by rolling hills with steeply eroded stream valleys. 

Across portions of NSWC-White Oak, unconsolidated sedimentary units of the Coastal Plain Province 

overlie fractured metamorphic and igneous rocks of the Piedmont Province. The Coastal Plain sediments 

include, in ascending order, the Potomac Group, the Upland Sand and Gravel, and undifferentiated 

Quaternary alluvial deposits. The Potomac Group is of Cretaceous age and consists of a sand, gravel, 

and silt unit and a clay unit. The Upland Sand and Gravel is of Tertiary age and consists of sand, gravel, 

and silt with clay lenses. The Coastal Plain sediments are less than a few tens of feet thick at the facility. 

Table 3-1 provides a summary of generalized lithology from the Quarternary to Precambrian periods. 

The Piedmont bedrock extending below the Coastal Plain sediments consists of the Wissahickon 

Formation, a diamictite gneiss of late Precambrian age. The upper 50 to 70 feet of the Wissahickon 

Formation has weathered to an unconsolidated saprolite. The saprolite is a clayey material retaining the 

parent rock structure. The Wissahickon Formation accounts for approximately 50 percent of the surficial 

geology at NSWC-White Oak. Bedrock outcrops of the Wissahickon Gneiss occur along Paint Branch 

and another unnamed tributary in the central ,portion of the facility, from the erosion of overlying 

sediments. The surficial geology of NSWC-White Oak is illustrated in Figure 3-l. 

Facility soils, except for streambed soils, tend to be moderately to excessively well drained and 

moderately to severely eroded. The soils generally fall within one of two major associations present in 

the vicinity: the Gleneig-Manor-Chester (GMC) association and the Chillium-Beltsville-Croom (CBC) 

association. The GMC association is developed in materials weathered from Piedmont metamorphic 

rocks, and the CBC association is derived from Coastal Plain materials. Soils at the facility tend to be 

moderately acidic, with a pH ranging from 4 to 6 Standard Units (SUs). This may be due to the presence 

of hydroxyl, humic, and fulvic acids derived from decaying organic matter. 

REGIONAL HYDROLOGY 

NSWC-White Oak lies entirely within the drainage basin of Paint Branch, a 12-mile-long tributary to the 

Northeast Branch of the Anacostia River. Like other streams in the region, Paint Branch is a gaining 

stream, perennially supported by shallow ground water discharge from small springs and seeps along its 

length. Another perennial stream, Westfarm Branch, flows through the eastern portion of the property. It 

originates approximately one mile to the north and joins Paint Branch just south of the property line. 

In addition to perennial streams, the facility is traversed by eight intermittent streams, all of which 

discharge to Paint Branch either on or nearby the property. Several of these streams are very small and 

are not identified on USGS topographic maps. 
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_ -.‘s 3.5 WATER USAGE 

,: . . 

There is no known use of surface water for potable use at White Oak. Groundwater use is limited to a 

few residential homes along the southeast perimeter of the base. In the past, groundwater was used for 

industrial and possibly potable water supplies (Building 367 is a wellhead. house) at the base. Use of 

groundwater at NSWC White Oak was discontinued after the facility was connected to the Was,hington 

Suburban Sanitary Commission (municipal water supply). 

3.6 SITE GEOLOGY 

The surficial geology of Site 11 is illustrated in Figure 3-l. Generally, the Upland Sand and Gravel (Tug) 

Formation exists in the central and southern regions of Site 11, and the Saprolite of the Wiss,ahickon 

Formation (Wds) exists in the northern region. Figures 3-2 and 3-3 represent subsurface cross sections 

of Site 11. Cross section lines are identified on Figure 2-l. A thin layer of the Upland Sand and Gravel 

thickens to the south and southeast and varies in thickness from 2 to 30 feet. It consists of brown silt and 

red-brown fine to medium sand with some gravel. Clayey silt seams less than 1 foot thick and 

interbedded with fine gravel occur near the base of the unit. The saprolite of the Wissahickon Formations 

varies in thickness from 5 to 55 feet (and possibly greater). The saprolite grades from a micaceous silt or 

silty sand with varying amounts of clay and schist fragments to a severely weathered schist with relief 

texture. The competent bedrock is a wide gneiss and begins at approximately 23 to 47 feet below grade. 

3.7 SITE HYDROGEOLOGY 

Groundwater is present in the saprolite and bedrock and, to a lesser extent, the Upland Sand and Gravel. 

Groundwater occurs in both unconfined and confined conditions at Site 11. Sand and gravel units of the 

Coastal Plain Province and the uppermost weathered zone of the saprolite of the Wissahickon Formation 

comprise the unconfined or water table aquifer. The thickness of the saprolite varies with the degree of 

weathering. Where erosion has removed the overlying Tertiary sediments, the saprolite is thicker 

because of greater exposure to weathering processes. Based on drill logs and water level data, the 

saprolite acts as an aquitard where higher clay content and little to no fracturing occurs, thereby, limiting 

the exchange of groundwater between the overlying water table aquifer and the underlying fractured 

Wissahickon Formation. Several wells screened in the saprolite (11 PZ65, 1 lGW67, 11 GW70D, 

11 GW84, 11 GW87, 11 GW88, 11 GW104, 11 GW105, and 11 GW 111) exhibited confining conditions. 

Groundwater flow within the competent bedrock is limited to fractures and occurs under confined 

conditions. 
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A shallow groundwater divide transects the site from northwest to southeast, passing approximately 

through the Main Administration Building. Groundwater flow is from the divide toward streams to the 

northeast and southeast. Figure 2-l illustrates the groundwater potentiometric surface across Site 11. 

Water level elevations were measured on March 3, 1999. Generally, groundwater flows to the east from 

Site 11. The steepest gradient occurs at the northern end of the site and is approximately 0.038 ft/ft. The 

groundwater gradient is relatively flat around the Main Administrative Building. Vertical head differences 

show an upward flow component from the underlying, fractured Wissahickon Formation to the overlying 

water table aquifer near the Main Building and a downward flow component from the water table aquifer 

to the bedrock in the northern area of the site. The potential may be limited by saprolite with high clay 

content. Two seeps occur in the southwest portion of Site 11 along an unnamed stream through the golf 

course. The seeps are southeast of the main access road. 

Rising and falling head slug tests were conducted in wells 1 lGW105, 11 GW106, 11 GW107, 1 lGW108, 

11 GW109, 11 GWl 10, and 11 GWl 11 to determine hydraulic conductivity. Slug test results are provided 

in Appendix D. The results indicated hydraulic conductivities from 0.09 to 3.15 feet per day for the 

bedrock and 1 .OO to 4.02 feet per day for the saprolite. Slug tests from the previous RI (Malcolm Pirnie, 

1992) indicated a similar hydraulic conductivity for the saprolite, 5.56 feet per day. The pumping test from 

the previous RI provided a hydraulic conductivity of 0.13 feet per day for the saprolite. 
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4.0 DATA EVALUATION AND VALIDATION 

4.1 DATA QUALITY 

Various data quality control measures were impiemented during the RCRA Facility investigation 

performed at NSWC-White Oak. These quality measures were conducted to ensure that the resultant 

data were suitable for their intended uses (i.e., nature and extent determination, risk assessment, etc.). A 

brief summary of the measures is provided in this report. Section 4.2 contains a summary of tlhe Data 

Quality Objectives (DQOs). Field Quality Control Samples are discussed in Section 4.2.5. A summary of 

the data validation procedures and the results of the data validation process are discussed in Section 4.3. 

DATA QUALITY OBJECTIVES 

DQOs established for this project were based upon the systematic approach outlined in the Master Field 

Sampling Plan (B&R Environmental, 1998). The outlined approach considered existing site information 

and data, identification of the problem, development of a strategic site plan, specification of control and 

monitoring criteria, and an evaluation of the data collected during the investigation. 

The data obtained during the investigation were evaluated and were used to satisfy and support the 

decision-making process DQOs. As part of the evaluation process, and in order to provide data of 

satisfactory quality, all field and laboratory analyses included requirements for precision, accuracy, 

representativeness, and completeness. These parameters are briefly summarized in this section. 

4.2.1 Precision 

Precision characterizes the amount of variability and bias inherent in a data set. This parameter also 

describes the reproducibility of measurements of the same parameters for samples under similar 

conditions. Precision is expressed as a Relative Percent Difference (RPD), which is defined as the 

relation of the range relative to the mean RPDs. Mean RPDs are typically expressed as percentages, are 

used to evaluate both field and laboratory duplicate precision and are calculated, as follows: 

Iv1 - v21 

RPD= (Vl+V2)/2 x1oo 

where RPD = 

Vl,V2 = 

relative percent difference 

two results obtained by analyzing duplicate samples 
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The precision objectives for parameters are specified in the associated analytical protocols. General 

precision objectives such as +50 percent for solid matrices and +30 percent for aqueous matrices were 

employed for this project. 

Field duplicates monitor the consistency with which environmental samples were obtained and analyzed. 

RPDs were calculated for each set of field and laboratory duplicates generated for the investigation. 

Analytical data, as well as the implication of the data qualifications, are discussed in Section 4.2.3. 

4.2.2 Accuracy 

The degree of accuracy of a measurement, which is expressed as a percent recovery, is based on a 

comparison of the measured value with an accepted reference or true value. Accuracy measurements 

are determined by the analysis of “spiked” samples (i.e., blank, surrogate, or matrix spikes). These 

analyses measure the accuracy of the laboratory operations as affected by the sample matrix. Percent 

recovery is calculated using the following equation: 

,/R=SS-SO 0 -xx00 
S 

where %R = percent recovery 

ss = result of spiked sample 

so = result of non-spiked sample 

s = concentration of spiked amount. 

In general, a percent recovery range of 75 to 125 defines the accuracy objective for the analytical data. It 

should be noted however, that the analytical laboratory determines analyte specific percent recoveries. 

Failures in meeting the accuracy objectives resulted in the qualification (as per data validation protocols) 

of the associated analytical data. A discussion of the qualification of the analytical data and the 

implication of the data qualifications is provided in Section 4.3.2. 

4.2.3 Rerxesentativeness 

Representativeness is defined by the degree to which the data accurately and precisely represent a 

characteristic of a population, parameter variations at a sampling point, a process condition or an 

environmental condition. Consideration of geological variability, contaminant concentration variability, 

collection and preparation variability, and analytical variability are selected variables which attempt to 

ensure representativeness. 
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Representativeness with respect to geological and sample collection and preparation variability has been 

addressed within the Field Sampling Plan. The methods and protocols used to select samples that are 

representative of a particular sampling site are outlined in the Field Sampling Plan. Collecting a sufficient 

number of samples of an environmental medium, properly chosen with respect to place and time, 8nsures 

representativeness. The precision of a representative set of samples reflects the degree of variability of 

the sampled medium, as well as the effectiveness of the sampling techniques and laboratory preparation. 

Representativeness of contaminant concentration and analytical variability is ensured by the use of both 

appropriate sampling procedures and analytical methods. Sampling procedures include the collection of 

field quality control blanks, which are used to assess the potential for field contamination of environmental 

media. Selection of appropriate analytical methodologies and adherence to analytical requirements 

provides representative concentrations. Contaminant concentration and analytical variability are 

assessed and evaluated via data review and validation. 

4.2.4 Completeness 

Completeness is a measure of the amount of valid data obtained from the laboratory analyses in relation 

to the total amount of data collected. Completeness is typically expressed as a percentage and is 

determined using the following equation: 

%c=+xloo 

where %C = percent completeness 

v = number of results determined to be valid 

T = total number of results 

Under ideal conditions, the completeness objective would be 100 percent. However, samples can be 

rendered unusable during shipping and preparation (e.g., bottles broken or extracts accidentally 

destroyed) or analysis (e.g., loss of instrument sensitivity, strong matrix effects). The calculated percent 

completeness for all chemical analytical data collected during the sampling event is 97.6 percent (i.e., 224 

chemical results out of a total of 9,719 data points were qualified as unusable), indicating that the data 

completeness objective for the project was achieved. 

Tables 4-l and 4-2 contain a list of those sample results that were determined to be invalid and unusable 

via data validation. Section 4.2.3 contains a summary of the data validation results and describes, in 

general, the rationale behind the rejection of these analytical results. 
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4.2.5 Field Quality Control Samples 

The following field quality control (QC) samples were collected for the sampling efforts and analyzed in 

accordance with DQO requirements, as specified in the RI/FS Field Sampling Plan: 

l Field duplicates were obtained at a frequency of one per every ten samples (10 percent per matrix). 

Field duplicates for soil samples are two separate samples collected from the same source. Aqueous 

sample duplicates are collected simultaneously. Duplicates assess the overall precision of the 

sampling and analysis program. 

l Trip blanks of analyte-free water were generated by the laboratory, taken to the sampling site, and 

returned to the laboratory with the environmental samples to be analyzed for VOCs. Analytical 

results for trip blanks are used to determine the level of contamination associated with the 

transportation of environmental samples. One trip blank was collected per each cooler and analyzed 

for VOCs. 

l Rinsate blanks were obtained by pouring analyte-free water over sample collection equipment (e.g., 

bailers, etc.) after decontamination to assess the effectiveness of field decontamination procedures. 

Samples were obtained at a frequency of one per day per media per analysis. 

l Field blanks consisted of source water samples used in steam cleaning and/or decontamination and 

were used to determine the level of contamination associated with the source water. Field blanks 

were obtained at a frequency of one per event per decontamination water source. 

A total of three field duplicates were collected for aqueous samples. The total number of aqueous 

samples collected was 43 samples. One field duplicate was collected for soil samples. The total number 

of soil samples collected was 14 samples. For Site 11, the 10% frequency criterion was not maintained 

for the aqueous samples. It should be noted, however, that the collection of field duplicates for a given 

project is matrix-related and not necessarily determined by site. Concurrent collection of aqueous 

samples from different sites has resulted in the collection of one less duplicate sample from Site 11. 

4.3 DATA VALIDATION 

All samples were subjected to data validation. Data validation is an objective systematic process in which 

analytical data are reviewed to ascertain the validity of the reported results and to identify for the data 

user the possible limitation of these results. The data validation review evaluated environmental samples 

for data completeness, holding time compliance, calibration compliance, laboratory blank contamination, 

surrogate spike recovery, matrix spike recovery, blank spike recovery, internal standard response, ICP 
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interferences, serial dilution, sample quantitation, and detection limits. This section summarizes the 

various aspects of the data validation process. 

4.3.1 General Data Validation Procedures 

Validation of data generated for samples collected during field effort was completed in accordance with 

the procedures as outlined in Navy guidance (Sampling and Chemical Analysis Quality Assurance 

Requirements for the Navy Installation Restoration Program, NFESC 20.2-0478). Data validatilon was 

performed for all samples analyzed via the SW-846 methods. Data were validated in accordance with the 

USEPA Region III Modifications to the Contract Laboratory Program National Functional Guidelines for 

Organic and Inorganic Data Review (September 1994 & April 1993). 

The data validation process included a review for each of the parameters previously noted. 

Data completeness considered a review and evaluation of the hardcopy data deliverables and the 

electronic data files received from the analytical laboratory. All hardcopy analytical results and electronic 

data were reviewed for accuracy. 

An evaluation of holding time compliance was performed on all environmental samples. 

Calibration standards were evaluated to assess compliance to the analytical method. An evaluation of 

the calibration standards aided in the elimination of false negatives. An assessment of calibration non- 

compliance also was used to qualify positive and non-detected results. 

Evaluation of laboratory blank analyses aided in the elimination of false positive results. Laboratory 

artifacts and contaminants present in method blanks were used to establish action levels and were 

correlated to associated environmental samples. Positive results in environmental samples less tlhan the 

established blank action level for an associated group of environmental samples were considered false 

positives. 

The overall determination of data utility or reliability was based upon laboratory compliance with specified 

methods and adherence to quality control requirements. Noncompliances observed during the va.lidation 

process typically resulted in the qualification of the associated analytical data. The qualifiers a.lert the 

data user to imprecise or estimated results and, in the worst case, unreliable and unusable data. 

The net results of the validation process were summarized in sample delivery group-specific technical 

reports consisting of a memorandum, a section of qualified analytical results, and a supporting 
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documentation section that provided the rationale for changes and/or qualification of the data. These 

memoranda provide a detailed explanation of the results of the data validation review (Appendix H). 

4.3.2 Data Validation Qualifiers 

As mentioned previously, the qualification of analytical data during the validation process (i.e., application 

of U, B, J, UJ, UL ,L, K, UR, and R qualifiers) was conducted as required by the USEPA Functional 

Guidelines. The attachment of the data qualifiers to analytical results signifies the occurrence of quality 

control noncompliances that were noted during the course of data validation. The various data qualifiers 

are defined, as follows: 

U - Indicates that the chemical was not detected at the numerical detection limit (sample-specific 

quantitation limit) noted. Nondetected results from the laboratory are reported in this manner. 

B - This qualifier is added to a positive result (reported by the laboratory) if the detected concentration is 

determined to be attributable to contamination introduced during field sampling or laboratory analysis. 

L - Indicates that the chemical was detected. However, the associated numerical result is not a precise 

representation of the amount that is actually present in the sample. The laboratory-reported 

concentration is considered biased low. 

K - Indicates that the chemical was detected. However, the associated numerical result is not a precise 

representation of the amount that is actually present in the sample. The laboratory-reported 

concentration is considered biased high. 

UJ - Indicates that the chemical was not detected. However, the detection limit (sample-specific 

quantitation limit) is considered to be estimated based on problems encountered during laboratory 

analysis. The associated numerical detection limit is regarded as inaccurate or imprecise. 

UL - Indicates that the chemical was not detected. However, the detection limit (sample-specific 

quantitation limit) is considered to be biased low based on problems encountered during laboratory 

analysis. The associated numerical detection limit is regarded as inaccurate or imprecise. 

J - Indicates that the chemical was detected. However, the associated numerical result is not a precise 

representation of the amount that is actually present in the sample. The laboratory-reported 

concentration is considered to be an estimated value. 
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UR - Indicates that the chemical may or may not be present. The nondetected analytical result reported 

by the laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross 

technical deficiencies (i.e., holding times missed by a factor of two times the specified time limit, severe 

calibration noncompliances, and extremely low QC recoveries). 

R - Indicates that the chemical may or may not be present. The positive analytical result reportecl by the 

laboratory is considered to be unreliable and unusable. This qualifier is applied in cases of gross 

technical deficiencies. 

The preceding data qualifiers may be categorized as indicative of major or minor problems. Major 

problems are defined as issues that result in the rejection of data, qualified with UR and R data va.lidation 

qualifiers. These data are considered invalid and are not used for risk assessment and decision making 

purposes. Minor problems are defined as issues resulting in the estimation of data, qualified with U, J, L, 

K, UL, and UJ data validation qualifiers. Estimated and directional bias-qualified analytical results are 

considered to be suitable for risk assessment and decision making purposes. 

4.3.3 Summarv of Data Validation Results 

A brief summary of the data validation results for the analytical data effort is provided in the remainder of 

this section. 

4.3.3.1 Organic Analyses 

The holding time until extraction was missed for five samples analyzed for SVOCs, two samples for 

explosives, and two samples for pesticide/PCBs. The positive and nondetected results associated with 

these fractions were qualified as estimated, J and UJ, respectively. All aqueous environmental samples 

met holding time requirements. 

Calibration noncompliances were noted in the VOC fraction affecting soil samples for the following 

compounds: 2-butanone, 2-hexanone, and acetone. 2-Butanone (one sample), 2-hexanone (one 

sample), and acetone (nine samples) were qualified due to initial and/or continuing calibration 

noncompliances. The calibration noncompliances affecting the aforementioned compounds are 

considered minor problems, and nondetected results for the affected compounds were qualified as 

estimated, UJ. All other organic fractions for soils met calibration criteria. 

Calibration noncompliances were noted in the VOC fraction affecting aqueous samples for the following 

compounds: 1,2-dibromo-3chloropropane, 2-butanone, 2-hexanone, and acetone. Severe calibration 

noncompliances (i.e., relative response factors < 0.050) were noted in the volatile fraction for these 
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compounds in the aqueous samples. Refer to Tables 4-l and 4-2 for a list of the affected samples. This 

gross noncompliance resulted in the rejection, UR, of the associated data (nondetected results) in the 

affected samples. 

Positive results for acetone only were qualified as estimated due to calibration noncompliances exceeding 

either the initial calibration, the percent Relative Standard Deviation, or the continuing calibration percent 

difference criteria. Fifteen samples were qualified due to this issue. 

Laboratory and field blank contamination were noted for organic analyses affecting soil samples for 

bromomethane, methylene chloride, di-n-butylphthalate, and aldrin. Positive detections for these 

compounds at concentrations less than an established blank action level were qualified as false positives. 

Laboratory and field blank contamination were noted for organic analyses affecting aqueous samples for 

acetone, methyiene chloride, bis(2-ethylhexyl) phthalate, 1,2,4-trichlorobenzene, aldrin, dieldrin, endrin 

aldehyde, and heptachlor. Positive results for these compounds at concentrations less than an 

established blank action level were qualified as false positives. 

Surrogate spike recoveries were noncompliant in the soil volatile fraction affecting one sample. Positive 

and nondetected results were qualified as estimated, J and UJ, respectively. 

Severe surrogate spike recovery noncompliances (~10%) were noted in the SVOC fraction, affecting two 

soil samples and resulting in the rejection of the dichlorobenzene compounds. Additionally, three soil 

samples were impacted by poor acid surrogate recoveries. All nondetected results in the affected 

samples were qualified as rejected. Table 4-l summarizes the affected samples. 

Surrogate spike recoveries were noncompliant in the SVOC fraction, affecting one aqueous sample, 

Positive and nondetected results were qualified as estimated, J and UJ, respectively. 

Surrogate spike recoveries were noncompliant (low) in the pesticide fraction affecting three aqueous 

samples. Positive and nondetected results were qualified as biased low, L and UL, respectively. 

Pesticide results were rejected in several samples as a result of extremely high percent differences 

between the concentrations on two different analytical columns. The affected samples are summarized in 

both Tables 4-l and 4-2. 

in general, analytical results for organic compounds were qualified as estimated, J or UJ, for observed 

noncompliances with holding times, calibrations, and surrogate recoveries. Positive results reported at 
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concentrations less than the Required Quantitation Limit (RQL) were also qualified as estimated because 

“. of potential uncertainty near the reporting limit. 

4.3.3.2 Inorganic Analysis 

Calibration noncompliances were noted in the metals fraction affecting soil samples for the following 

analytes: arsenic, cadmium, calcium, chromium, copper, magnesium, mercury, selenium, and thallium. 

The calibration noncompliances affecting these analytes are considered minor problems. 

Calibration noncompliances were noted in the metals fraction affecting aqueous samples for the following 

analytes: antimony, cadmium, chromium, copper, iron, lead, manganese, nickel, selenium, and thallium. 

The calibration noncompliances affecting these analytes are considered minor problems. 

Several metals analytes were detected as contaminants in the laboratory blanks at varying 

concentrations. The following analytes were detected as laboratory contaminants in the aqueous 

laboratory blanks: aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, 

copper, iron, manganese, potassium, selenium, silver, thallium, vanadium, and zinc. Positive results for 

these analytes at concentrations less than the established action are considered to be false positivies. 

The following analytes were detected as laboratory contaminants in the soil laboratory blanks and the 

associated field QC blanks: antimony, beryllium, cadmium, calcium, cobalt, copper, magnesium, 

manganese, nickel, potassium, selenium, sodium, and zinc. Positive results for these analytes at 

concentrations less than the established action are considered to be false positives. 

Matrix spike noncompliances associated with the soil matrix were noted for the following analytes: 

antimony, chromium, cadmium, copper, mercury, selenium, lead, manganese, and zinc. Matrix spike 

recoveries of less than 30 percent for selenium resulted in the rejection of nondetected selenium results 

in three soil samples. Table 4-l summarizes the samples that were rejected for selenium. The remaining 

analytes were impacted by noncompliances that are considered to be minor problems. 

Matrix spike recoveries affecting aqueous samples met all QC criteria. 

Laboratory duplicate imprecision affecting the soil matrix was noted for the following anaiytes: aluminum 

(2 samples), chromium (3 samples) , iron (2 samples), lead (2 samples), and mercury (1 sample). Field 

duplicate imprecision affecting the soil matrix was noted for manganese in two samples. Laboratory 

duplicate imprecision affecting the aqueous matrix was noted for iron in one sample. 
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4.3.3.3 Miscellaneous Analysis 

A matrix spike noncompliance affecting the aqueous matrix was noted for ammonium perchlorate in one 

sample. 
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5.0 NATURE AND EXTENT OF CONTAMINATION 
- 

This section provides an analysis of the nature and extent of subsurface soil, groundwater, surface water 

and sediment contamination at Site 11, the Industrial Wastewater Disposal Area. Surface soil has not 

been included in the analysis of Site 11 because there are no known releases to surface soils at the site. 

The sources of contamination at Site1 1 are the wastes that were disposed in 13 leaching wells until 1976. 

These wastes contained metals, acids, chlorinated and non-chlorinated solvents, alcohols and organic 

explosive compounds. Potential site-related contaminants include VOCs, SVOCs, Pesticides/PCBs, and 

inorganics (metals and ammonium perchlorate). 

Leaching wells were utilized in the 100 Area (and elsewhere at NSWC White Oak) for the disloosal of 

sanitary wastes as well as small quantities of liquid waste from laboratories. Each leaching well was 

constructed as a seepage pit for percolating water into the soil. Typically, a well was a covered cylindrical 

excavation lined with bricks, approximately 4 feet deep and four foot in diameter. In several instances, 

the wells were as deep as 10 to 12 feet. Spaces were left in the brickwork to provide a percolation area. 

The bottom of each well was filled with a layer of gravel. 

1.. 

In the 100 Area, 13 leaching wells were used for liquid waste disposal. The number of leaching wells was 

determined through a review of historic site drawings and previous environmental investigation reports 

(i.e., IAS, RFA). The wells were operated until the 1970% when NSWC White Oak was connected to the 

public sewer system (Washington Suburban Sanitary Commission). At that time, all of the leaching wells 

were either removed from the site or they were abandoned and backfilled (with the supply lines 

disconnected from the wastewater source). At 2 leaching wells, the well was backfilled and then capped 

with concrete. 

An inventory of the 100 Area leaching wells provided in the IAS is provided below. For some buildings, 

more than one leaching well was present, with the wells placed in series. 

Waste Source Waste Disposed Quantities 
(location) 

Building 2 Unknown Unknown 

Building 3 - Metals, Photographic Photo Waste - 1950s 197:3 
Photographic Lab, Solid Wastes, Acids, Solvents 10,000 gallons 
State Lab Others - 40 gallons 

Building 4 - Radar 
Engineering Lab, 
Electrochemistry Lab 

Building 20 

Alcohol Acids, TCE Bases 40 gallons 

Unknown Unknown 
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Waste Source 
(location) 

Building 24 - 
Electromagnetics Lab 

Building 30 - Explosive 
Component 
Development Lab 

Buildings 101/l 12 

Building 25 - Circuit 
Board Shop 

Waste Disposed Quantities Years of 
Operation 

Varsol, Acetone, HCI, Unknown 195os-1973 
HN03, H2S04 

Lead Azide, TCE, Organic 240 gallons 1950s-Early 
Explosives, CC14, 1970s 
Potassium Salts, Acetone, 
RDX, TNT 

Unknown Unknown Unknown 

Acids, Bases, Metal 11,000 gallons 1965-I 976 
Solutions 

During previous investigations, the location of each of the 13 leaching wells (or suspected leaching well 

location) was investigated to determine its impact on subsurface soil. Soil sampling was performed in 

those locations where the leaching well was believed to have been present (prior to removal), or its 

contents were sampled directly (for in place, abandoned leaching wells). Soil samples were analyzed for 

TAL Inorganics, CN, TCL VOCs, TCL SVOCs, 8330 Explosives, TKN, and pH (Site 8, 9, and 11 Design 

Verification Report). Subsurface soil sampling was conducted once during the Design Verification Study. 

At three locations, residual contamination was identified. At these locations, the leaching well, its 

contents, and surrounding soils were excavated and disposed off-site. Confirmation sampling was 

performed to verify the removal of contamination (Draft Post-Removal Action Report at Sites 8, 9, and 11, 

October 1999). Little or no contamination was identified at the other sampling locations, and no remedial 

action was undertaken at these leaching well sites. 

This analysis of the nature and extent of contamination is based on the following sampling events: 

l Groundwater, surface water, and sediment samples collected in the RFI conducted in January and 

February 1999. 

l Subsurface soil samples collected in the Design Verification Study (B&R Environmental, 1995) 

Results of subsurface soil, grou,ndwater, surface water, and sediment samples are discussed in the 

following sections. The results are discussed in terms of positive detections and by comparison to the 

USEPA Region III Risk-based Concentrations (RBCs) for residential exposure. Soil results are also 

discussed by comparing to the soil screening guidance groundwater protection values. In addition, 

inorganic data from these investigations were compared to Base-wide background concentrations. 

Background data and statistics are presented in the Background Investigation Report for NSWC-White 

Oak (TtNUS, 1998), found in Appendix H. 
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5.1 NATURE AND EXTENT OF SUBSURFACE SOIL CONTAMINATION 

_ \. 

Summary statistics of positive analytical results for subsurface soil samples are provided in Table 5-l and 

shown in Figure 5-l. Nine subsurface soil samples were collected and analyzed for TCL VOCs, TCL 

SVOCs, TAL metals, explosives and miscellaneous parameters (pH and Total Kjeldahl Nitrogen). The 

subsurface soil data are presented in Appendix I. 

-.. 

Based on the 1995 fixed-based laboratory results, eight VOCs, six SVOCs and 21 metals were cletected 

in the subsurface soil samples. Of the VOCs, each compound was detected in only one sample. Acetone 

(0.21 mg/kg), benzene (0.007 mg/kg), chlorobenzene (0.011 mg/kg), ethylbenzene (0.02 mg/kg), toluene 

(0.003 mg/kg), and xylenes (0.13 mg/kg) were detected in Sample 11 -SBl o-1012. 2Butanone 

(0.003 mg/kg) and carbon disulfide (0.007 mg/kg) were detected in Sample 1 I-SBI I-1214. Of the 

SVOCs, each compound was detected in only one sample. Bis(2-ethylhexyl)phthalate (0.34 mg/kg) and 

hexachlorobenzene (0.19 mg/kg) were detected in sample 1 I-SBIO-1012. Several PAHs were cletected 

in Sample 11 -SB07-0607. These included: chrysene (0.05 mg/kg), fluoranthene (0.106 mg/kg), 

phenanthrene (0.084 mg/kg) and pyrene (0.089 mg/kg). No VOCs or SVOCs were detected at 

concentrations exceeding the USEPA Region III residential direct contadt benchmarks (&JSEPA 

Region III, 1999). The concentrations of benzene and hexachlorobenzene exceeded USEPA soil-to- 

groundwater Soil Screening Levels (USEPA 1996) using ,a dilution-attenuation factor (DAF) of 1, but 

these constituents were not detected in any of the 36 groundwater samples collected at Site 11 in 1999. 

This fact, in addition to a comparison of constituents detected in subsurface soil (Table 5.1) and in 

groundwater (Table 5.2), indicates that subsurface soil is not a source of groundwater contamination. 

Twenty-one metals were detected in subsurface soil samples (see Table 5-l). Maximum concentrations 

of several of these (aluminum, cadmium, chromium, iron, manganese, and mercury) exceeded residential 

direct contact benchmarks (Section 7.1.2.4). However, only cadmium and mercury were determined to 

be present at concentrations statistically greater than background. Background statistics and example 

calculations are provided in Appendix H. A discussion of background statistics is presented in 

Section 7.1.2.4. 

5.2 NATURE AND EXTENT OF GROUNDWATER CONTAMINATION 

_..,~ i?” 

This section presents and summarizes the results of the 1999 groundwater sampling at ISite 11. 

Analytical results are presented in Tables 5-2 and 5-3 for unfiltered and filtered samples, respectively, 

and Figure 5-l. Conservatively, filtered sample results have not been used for risk assessment purposes 

and are not discussed in this section. However, a summary of the analytical results of the filtered 

samples are presented in Table 5-3 for informational purposes. The data for unfiltered and filtered 

groundwater samples are provided in Appendix I. 
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Thirty-six groundwater samples were collected as part of this investigations (39 samples if counting 

duplicates as separate samples). The samples were collected from 32 monitoring wells and 4 piezometer 

wells and were analyzed for TCL VOCs, SVOCs, Pesticides/PCBs, TAL metals, cyanide, and explosives 

(2,4-dinitrotoluene and ammonium perchlorate). 

Sixteen VOCs were detected in groundwater, including 1 ,I ,2-trichlorethane, 1 ,I -dichloroethane 

(1 ,I-DCA), 1 ,I-dichloroethene (1 ,I-DCE), cis-1,2-DCE, trans-I ,2-DCE, 1,2-DCA, 1 ,&dichlorobenzene, 

1,4-dichlorobenzene, acetone, bromodichloromethane, carbon tetrachloride, chlorobenzene, chloroform, 

methylene chloride, tetrachloroethene (PCE) and trichloroethene (TCE). Of these, 1 ,1,2-trichlorethane, 

1,3-dichlorobenzene, 1,4-dichlorobenzene, chlorobenzene, and methylene chloride were detected in only 

one sample. The most commonly detected compound was TCE which was detected in 17 samples with 

concentrations ranging from 0.25 to 390 pg/L. Chloroform was reported in 16 samples ranging from 0.31 

to 18 pg/L. The common laboratory contaminant, acetone, was detected in 13 samples at low 

concentrations (1.5 to 3.1 us/L). Other VOCs with less frequent detections were: cis-1,2-DCE, which was 

detected in 10 samples, PCE in 8 samples, 1,2-DCA in 7 samples, 1 ,I-DCA in 5 samples, 1 ,l -DCE in 

3 samples, and the other compounds listed above in 2 samples. 

Of the 16 VOCs detected, I,1 -DCE, cis-1,2-DCE, 1,2-DCE, bromodichloromethane, carbon tetrachloride, 

chloroform, PCE and TCE exceeded residential tap water benchmarks (USEPA 1999). Various levels of 

contamination were detected in both the saprolite and bedrock geological layers. While contamination 

has been detected at greater depths during the investigation, it is believed that enough data have been 

collected to quantify risks associated with exposure to groundwater at these depths and to accurately 

define the nature of contamination. The need to further delineate the extent of contamination will be 

addressed during pre-design activities if corrective measures are needed. 

No SVOCs were detected in any groundwater samples. 

Two pesticides, alpha-chlordane and gamma-chlordane, were only detected in Sample 1 lGW27 at 

concentrations below residential tap water benchmarks (USEPA 1999). 

Twenty-one metals were detected in the groundwater samples. Maximum concentrations of 13 of these 

(aluminum, arsenic, barium, beryllium, chromium, copper, iron, lead, manganese, mercury, nickel, 

thallium, and vanadium) exceeded residential tap water benchmark values. However, only manganese, 

mercury, and thallium were found to be significantly different from background in statistical comparisons. 

Cyanide was detected in 3 groundwater samples at concentrations ranging from 3 to 4.5 ug/L (which 

were less than its tap water benchmark). 
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,_ ,)1  ̂ Although thallium was detected at concentrations significantly greater than background, the detections 

were primarily attributable to blank contamination. Consequently, thallium would not be evaluated in the 

risk assessment and further delineation of thallium would not be warranted. 

It should be noted that the Groundwater Sampling Log Sheets for Site 11 indicate high turbidity in 

samples with elevated metal concentrations, suggesting that the metal concentrations may be inflluenced 

by turbidity. Because manganese was detected at concentrations greater than its residential tap water 

benchmark, at concentrations significantly greater than background, and samples were turbid, filtered 

groundwater data were reviewed. EPA Region Ill’s Draft Guidance on Selecting Analytical Metal Results 

from /Monitoring We// Samples for Quantitative Assessment of Risk (August 10, 1992) recommends the 

use of filtered metal data if there is a significant disparity between the total and dissolved metals 

concentration. For Site 11 manganese data, the disparity was apparent. Groundwater samples were 

filtered in the field if the turbidity exceeded 10 NTU (B&R Environmental, 1997). The filtered samples 

replaced their corresponding “total” samples. A statistical analysis was conducted to see if the revised 

manganese data set with filtered samples was significantly greater than site-specific background 

concentrations. The statistical analysis indicated that manganese concentrations are not significantly 

greater than background. Therefore, manganese would not be retained as a potential contaminant of 

concern (PCOC). Consequently, manganese would not be evaluated in the risk assessment and further 

delineation of manganese in groundwater would not be warranted. 

Of the miscellaneous parameters evaluated, 2,4-dinitrotoluene was detected in 4 of 36 samples at 

concentrations ranging from 0.21 to 0.29 pg/L. The maximum concentration was less than the 

benchmark value. Ammonium perchlorate was detected in 8 of 36 samples at concentrations ranging 

from 6.26 to 84.7 pg/L. Four of the 8 detections of ammonium perchlorate exceeded the action level of 

18 pg/L. 

5.3 NATURE AND EXTENT OF SURFACE WATER CONTAMINATION 

Summary statistics of positive analytical results for surface water samples are provided in Table 5-4 and 

shown in Figure 5-2. Four surface water samples were collected by TtNUS in January 1999, two from the 

drainage southeast of Building 30 and two from the drainage east of Bowditch Road. The samples were 

analyzed for TCL VOCs, SVOCs, Pesticides, PCBs, TAL metals plus cyanide, explosives, TSS and TDS. 

Positive detections for each surface water sample are provided in Appendix I. 

“. 

Analytical results from the 1999 sampling effort indicate that 3 VOCs, 7 pesticides, Aroclor-1260, 11 

metals and cyanide were detected in the surface water samples. No SVOCs were detectecl in any 

surface water samples. The 3 VOCs were detected in the same sample, 11 SW102. A common 
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laboratory contaminant, acetone, was detected at 2.4 ug/L; bromodichloromethane was detected at 

2.7 ug/L; and chloroform was detected at 6.3 ug/L. The other three acetone results were rejected in data 

validation (qualified ‘R”). The concentrations of bromodichloromethane and chloroform exceeded 

residential tap water benchmarks (USEPA 1999). 

Pesticides were detected in only two surface water samples, 11 SW100 and 11 SW101 , with the higher 

concentrations generally found in Sample 11 SW1 01. 4,4’-DDT, gamma-chlordane, and endrin were 

reported in Sample 11 SW101 at estimated concentrations of 0.002, 0.00086, and 0.00065 ug/L, 

respectively. Beta-BHC was detected in the two samples at concentrations ranging from 0.0024 to 

0.0027 pg/L. Endosulfan I was reported at concentrations ranging from 0.0026 to 0.003 ug/L, endosulfan 

sulfate was reported at concentrations ranging from 0.0033 to 0.0047 ug/L, and gamma-chlordane at 

concentrations ranging from 0.0026 to 0.0067 ug/L. No pesticides in’ surface water were detected at 

concentrations exceeding the residential tap water benchmarks. 

Aroclor-1260 was detected in surface water samples 11 SW1 00 and 11 SW1 01 at concentrations of 0.37 

and 0.83 ug/L, respectively. The surface water concentrations of Aroclor-1260 exceeded residential tap 

water benchmarks. 

Of the 11 metals (barium, calcium, copper, iron, magnesium, manganese, mercury, nickel, potassium, 

sodium, and zinc) detected in surface water samples at Site 11, none exceeded residential tap water 

benchmark values. Cyanide was detected in one sample (1 lSWlO2) at 5.0 pg/L, which is less than its 

benchmark value. 

5.4 NATURE AND EXTENT OF SEDIMENT CONTAMINATION 

Summary statistics of positive analytical results for sediment samples are provided in Table 5-5 and 

shown in Figure 5-2. Four sediment samples were collected by TtNUS in January 1999, two from the 

drainage southeast of Building 30 and two from the drainage east of Bowditch Road. The samples were 

analyzed for TCL VOCs, SVOCs, Pesticides, PCBs, TAL metals plus cyanide, explosives, TOC, and 

grain size. Positive detections for each sediment sample are provided in Appendix I. 

Analytical results from the 1999 sampling effort indicate that 2 VOCs, 7 SVOCs, 7 pesticides, 2 PCBs and 

17 metals were detected in the sediment samples. Of the VOCs, chloroform was detected in two 

sediment samples at concentrations ranging from 0.11 to 0.028 mg/kg (Sample llSD103). Methylene 

chloride was detected in one sample (1 lSD102) at an estimated concentration of 0.003 mg/kg. Of the 

SVOCs, six PAHs were detected in one sample (11 SD1 01) at estimated concentrations (i.e., qualified “J” 

in data validation). These included: benzo(a)anthracene (0.054 mg/kg), benzo(b)flworanthene 

(0.054 mg/kg), chrysene (0.058 mg/kg), fluoranthene (0.14 mg/kg), phenanthrene (0.068 mg/kg), and 
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pyrene (0.073 mg/kg). Bis(2-ethylhexyl)phthalate was detected in one sample (11 SD1 02) at 2.4 mg/kg. 

,, -’ ..__ No VOCs or SVOCs were detected at concentrations exceeding the residential direct contact benchmarks 

(USEPA 1999). 

Pesticides were detected in all four sediment samples collected at Site 11. Alpha-chlordane was 

detected in one sample (1 ISDIOO) at 0.16 mg/kg. Beta-BHC and delta-BHC were reported in one 

sample (11 SD1 03) at estimated concentrations of 0.0022 and 0.00017 mg/kg, respectively. Dieldrin was 

detected in three samples at concentrations ranging from 0.00089 to 0.03 mg/kg. The maximum 

concentration of dieldrin was reported in Sample 11 SD1 01. Endosulfan II was detected in two samples 

ranging from 0.17 to 0.2 mg/kg (maximum concentration in Sample 11 SDIOO). Endrin was detected in 

one sample (11 SD102) at 0.00018 mg/kg (estimated). Endrin aldehyde was detected in two samples 

ranging from 0.19 to 0.22 mg/kg (maximum concentration in Sample 1 ISDIOI). Note that results of 

several pesticides (alpha-chlordane in Sample 11 SD1 01, dieldrin in Sample 11 SD1 00, endrin in Sample 

1 lSD103, and endrin aldehyde in Sample 1 lSDlO3) were rejected in data validation (qualified “IFI”). No 

pesticides were detected at concentrations exceeding the residential direct contact benchmarks. 

, ‘a_ 

Two PCBs, Aroclor-1254 and Aroclor-1260, were detected in sediment samples. Aroclor-1254 was detected 

in two samples ranging from 3.5 to 12.0 mg/kg. The maximum concentration of Aroclor-1254 was 

reported in Sample 11 SD1 00 and qualified as an estimated value in data validation. Aroclor-1260 was 

detected in all four sediment samples at concentrations ranging from 0.078 to 5.8 mg/kg (maximum 

concentration in Sample 11 SD1 00). The two detections of Aroclor-1254 and two detections of 

Aroclor-1260 exceeded residential direct contact benchmarks, and these compounds were retained for 

evaluation in the human health risk assessment. 

Of the 17 metals (aluminum, arsenic, barium, calcium, chromium, cobalt, copper, iron, lead, magnesium, 

manganese, mercury, nickel, potassium, silver, vanadium, and zinc) detected in sediment samples at Site 

11, only arsenic exceeded its residential direct contact benchmark value and was found to be significantly 

different from background (arsenic was not detected in background sediment samples). Maximum 

concentrations of aluminum, chromium, and iron exceeded benchmarks, but statistical evaluation 

indicated that they were not different from Site 11 background concentrations (Appendix H). 

PCBs were detected in the four surface water and sediment samples collected in two areas of Site 11 in 

January 1999, with the higher concentrations reported in samples collected in the northernmost area, 

samples SW/SD1 00 and 11 SW/SD1 01. Concentrations of PCBs at the southern sampling locations 

SW/SD1 02 and 11 SW/SD1 03 were much lower or not-detected. The sources of this PCB contaimination 

appear to be transformers which were stored in the two areas for a number of years. The PCB 

069901 /P s-7 . CT0 0298 



contamination appears to be localized to these surface water and sediment areas and sampling data 

indicates that soil and groundwater have not been impacted by the PCBs. 

The total PCBs concentrations in these samples do not exceed the ARAR set forth by the Toxic 

Substances and Control Act (TSCA). The ARAR set forth by changes in the TSCA regulations are 

applicable to remediation of PCB-contaminated sites and is consistent with CERCLA and RCRA 

regulations. The modifications to TSCA has resulted in a risk-based remediation option. As a result of 

the modification, the ARAR has been established based on the use of the site. In “low occupancy” areas, 

the ARAR is 25 mg/kg. The known future use of Site 11 dictates that PCB contamination be remediated 

to the “low occupancy” ARAR of 25 mg/kg. The maximum detected concentrations of PCBs are less than 

the “low occupancy” value. Therefore, the extent of sediment contamination has been adequately defined 

(Appendix N). 
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6.0 CHEMICAL FATE AND TRANSPORT ANALYSIS 

Various aspects of contaminant fate and transport at NSWC-White Oak, Site 11 are discussed in this 

section. Properties that affect chemical migration are presented in Section 6.1. Section 6.2 presents a 

brief discussion of chemical persistence. Section 6.3 presents an overview of chemical fate and transport 

at Site 11. 

6.1 CHEMICAL AND PHYSICAL PROPERTIES 

Various chemical and physical properties of all detected site compounds are presented and discussed in 

this section. These parameters may be used to estimate the environmental behavior of site chemicals. 

Physical and chemical properties of the organic and inorganic chemicals found at Site 11 are presented in 

Tables 6-l and 6-2. 

Literature values of the water solubility, octanol/water partition coefficient, organic carbon partition 

coefficient, vapor pressure, Henry’s Law constant, bioconcentration factor, and specific gravity are 

presented, when available. A discussion of the environmental significance of each of these parameters 

follows. 

6.1-l Specific Gravity 

Specific gravity is the ratio of the weight of a given volume of pure chemical at a specified temperature to 

the weight of the same volume of water at a given temperature. Its primary use is to determine whether a 

contaminant will have a tendency to float or sink in water if it is present as a pure compound or at very 

high concentrations. Contaminants with a specific gravity greater than 1 will tend to sink, whereas 

contaminants with a specific gravity less than 1 will tend to float. This parameter becomes important in 

discussions regarding the potential presence of free product or nonaqueous-phase liquids. 

Of the detected chemicals at Site 11, the ketones and some monocyclic aromatics have specific gravities 

less than 1. The halogenated aliphatics, polycyclic aromatic hydrocarbons (PAHs), polychlorinated bliphenyls 

(PCBs), phthalate esters, and pesticides have specific gravities greater than 1. 

6.1.2 Vapor Pressure 

Vapor pressure provides an indication of the rate at which a chemical volatilizes from both soil and water. 

It is of primary importance at environmental interfaces, such as surface soil/air and surface water/air. 

Volatilization is not as important when evaluating contaminated groundwater and subsurface soils that are 

not exposed to the atmosphere. Vapor pressures for ketones, monocyclic aromatics, halo#genated 
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aliphatics, and nitrogen-containing compounds are generally many times higher than vapor pressures for 

pesticides and PCBs. Chemicals with higher vapor pressures are expected to enter the atmosphere much 

more readily than chemicals with lower vapor pressures. Volatilization is a significant loss process for 

VOCs in surface water or surface soil. Volatilization is not significant for inorganics. 

6.1.3 Solubility 

The rate at which a chemical is leached from a waste deposit by infiltrating precipitation is proportional to 

its water solubility. More soluble chemicals are more readily leached than less soluble chemicals. The 

water solubilities presented in Table 6-l indicate that the VOCs (ketones, monocyclic aromatics, and 

halogenated aliphatics) and nitrogen-containing compounds are usually several orders of magnitude more 

water-soluble than the pesticides and PCBs. The groundwater data show that the various types of VOCs 

are the predominant contaminants. 

The solubility of inorganics is strongly influenced by their valence state(s) and forms (hydroxides, oxides, 

carbonates, etc.). The solubility is also dependent on pH, Eh, and other ionic species in solution (the 

Debye-Huckel theory). The solubility products reported in the literature vary with the type of complex 

formed, but generally it can be noted that, for example, cadmium and copper complexes are more soluble 

than lead and nickel complexes. 

6.1.4 OctanolMater Partition Coefficient 

The octanol/water partition coefficient (K,,) is a measure of the equilibrium partitioning of chemicals 

between octanol and water. A linear relationship between the K,, and the uptake of chemicals by fatty 

tissues of animal and human receptors (the bioconcentration factor) has been determined (Lyman 

et al., 1990). It is also useful in characterizing the sorption of compounds by organic soils where 

experimental values are not available. Pesticides and PCBs are several orders of magnitude more likely 

to partition to fatty tissues than the more soluble volatile organics. The K,, is also used to estimate 

bioconcentration factors in aquatic organisms. 

6.1.5 Organic Carbon Partition Coefficient 

The organic carbon partition coefficient (&,) indicates the tendency of a chemical to bind to soil particles 

containing organic carbon. Chemicals with high K,,d,‘s generally have low water solubilities and vice versa. 

This parameter may be used to infer the relative rates at which the more mobile chemicals (ketones, 

monocyclic aromatics, and halogenated aliphatics) are transported in the groundwater. Chemicals such 

as most pesticides, PAHs, and PCBs are relatively immobile in the soil and are preferentially bound to the 

soil. These-compounds are not subject to groundwater transport to the extent that compounds with higher 
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water solubilities are. However, these immobile chemicals are easily transported by erosional processes 

when they ark present in surface soils. 

6.1.6 Hem-v’s Law Constant 

Both the vapor pressure and the water solubility are of use in determining volatilization rates from surface 

water bodies and from groundwater. The ratio of these two parameters (the Henry’s Law constant) is 

used to calculate the equilibrium chemical concentrations in the vapor (air) phase versus the liquid (water) 

phase for the dilute solutions commonly encountered in environmental settings. In general, chemicals 

having a Henry’s Law constant of less than or equal to 1 x 10T5 atm-m3/mole, such as pesticides and 

PCBs, should volatilize very little and be present only in minute amounts in the atmosphere or soil gas. 

For chemicals with a Henry’s Law constant greater than 5 x 10” atm-m3/mole, such as many of the 

halogenated aliphatics, volatilization and diffusion in soil gas could be significant. 

6.1.7 Bioconcentration Factor 

, ‘/._ 

The bioconcentration factor (BCF) represent the ratio of aquatic-animal-tissue concentration to water 

concentration. The ratio is both contaminant- and species-specific. When site-specific values are not 

measured, literature values are used or the BCF is derived from the octanol/water coefficient. Many of the 

pesticides and PCBs will bioconcentrate at levels 3 to 5 orders of magnitude greater than those 

concentrations found in the water, whereas volatile organics and nitrogen-containing compounds are not 

as readily bioconcentrated. 

6.1 .a Distribution Coefficient 

The distribution coefficient (KJ is a measure of the equilibrium distribution of a chemical or ion in 

soil/water systems. The distribution of organic chemicals is a function of both the K, and the amount of 

organic carbon in the soil. For ions (e.g., metals), b is the ratio of the concentration adsorbecl on soil 

surfaces to the concentration in water. Distribution coefficients for metals vary over several orders of 

magnitude because the Kd is dependent on the size and charge of the ion and the soil properties 

governing exchange sites on soil surfaces. Coulomb’s Law predicts that the ion with the smallest hydrated 

radius and the largest charge will be preferentially accumulated over ions with larger radii and smaller 

charges. Soil and clay distribution coefficients for inorganics are shown in Table 6-2. 

CONTAMINANT PERSISTENCE 

The persistence of various classes of chemicals is discussed in this section. Several transformation 

mechanisms affect chemical persistence, such as hydrolysis, biodegradation, photolysis, and <.-., l’ 
oxidation/reduction reactions. The following general classes of compounds are discussed: 
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l Ketones 

l Monocyclic aromatics 

l Halogenated aliphatics 

l PAHs 

l Phthalate esters 

l Pesticides 

. PCBs 

l Nitrogen-containing compounds 

l Metals 

6.2.1 Ketones 

Ketones are highly volatile and soluble, and these two processes dominate the fate of these compounds in 

the environment. Ketones are not considered to be persistent in the environment, particularly in 

comparison to chemicals such as PCBs and pesticides. Hydrolysis is generally’not a significant fate 

process for this class of chemicals, nor is bioconcentration significant, based on the low K,s 

(Howard, 1990). 

Acetone is completely miscible in water and is unlikely to adsorb to soil or sediments or bioaccumulate. It 

has a high vapor pressure and once released to the air, photolysis and reaction with hydroxyl radicals 

result in an average half-life of 22 days (Howard, 1990). 

2-Butanone (methylethyl ketone) will partially evaporate into the atmosphere if released to the soil and 

may also leach into the groundwater. Once in the groundwater, 2-butanone may slowly degrade. In 

surface water, 2-butanone has a half-life of approximately 3 to 12 days. Hydrolysis, photolysis, 

bioconcentration, and adsorption are not significant fate processes for this chemical (Howard, 1990). 

4-Methyl-2-pentanone (methyl isobutyl ketone) may be removed from soil by direct photolysis, 

volatilization, or aerobic biodegradation. It is also susceptible to leaching and may be found in 

groundwater. If released to surface water, it has a volatilization half-life of 15 to 33 hours and is also 

subject to direct photolysis. This compound does not significantly bioconcentrate, oxidize, hydrolyze, or 

adsorb to soil (Howard, 1990). 

6.2.2 Monocyclic Aromatics 

Monocyclic aromatic compounds such as benzene, toluene, chlorobenzene, and xylenes are not , 

considered to be persistent in the environment, particularly in comparison to chemicals such as PCBs and 
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pesticides. Monocyclic aromatics are subject to degradation via the action of both soil and aquatic 

microorganisms. The biodegradation of these compounds in the soil matrix is dependent on the 

abundance of microflora, macronutrient availability, soil reaction (pH), temperature, and other factors, 

Although these compounds are amenable to microbial degradation, it is not anticipated that degradation 

will occur at an appreciable rate, although macronutrient availability is not known. In the event that these 

compounds discharge to surface water bodies, volatilization and biodegradation may occur relatively 

rapidly. For example, a reported first-order biodegradation rate constant for benzene is 0.11 day-’ in 

aquatic systems (Lyman et al., 1990). This corresponds to an aquatic half life of approximately 6 days. 

Other monocyclic aromatics are subject to similar degradation processes in aquatic environments 

(USEPA, 1982). However, chlorinated monocyclic aromatics such as chlorobenzene are not expected to 

be as susceptible to microbial degradation. For example, a reported first-order biodegradation rate 

constant for chlorobenzene is 0.0045 day-’ in aquatic systems (Lyman et al., 1990), which corresponds to 

an aquatic half-life of approximately 150 days. 

Benzene in groundwater is significantly reduced by the action of aerobic bacteria. A biodegradation rate of 

0.95%/day has been reported (Chiang et al., 1989). The amount of benzene, toluene, and xylenes, in the 

groundwater was reported to be directly proportional to the availability of dissolved oxygen. 

/ -., 
Additional environmental degradation processes, such as hydrolysis and photolysis, are considered to be 

insignificant fate mechanisms for monocyclic aromatics in aquatic systems (USEPA, 1982). However, 

some monocyclic aromatics such as benzene and toluene have been shown to undergo clay-, mineral-, 

and soil-catalyzed oxidation (Dragun, 1988). 

6.2.3 Haloaenated Aliphatics 

Halogenated aliphatic hydrocarbons such as tetrachloroethene and trichloroethene are subject to abiotic 

dehydrohalogenation. This process is an elimination reaction that results in the formation of an ethene 

from a saturated halogenated compound (Olsen and Davis, 1990). Therefore the presence of 

dichloroethane in groundwater in association with ethanes may be a result of this process. Research 

indicates that microbial degradation of highly chlorinated ethanes is a relatively slow process. 

1 ,l ,l -Trichloroethane has been shown to break down to 1 ,l -dichloroethane and chloroethane (Smith and 

Dragun, 1984), with half-lives reported on the, order of 6 to 8 months. Hydrolysis, photolysis, and oxidation 

are generally not considered to be significant fate processes for the chlorinated ethanes. 

“.\ 

While trichloroethene is reportedly susceptible to degradation, the primary end product is probably vinyl 

chloride, which degrades slowly (Cline and Viste, 1984). It does not appear that appreciable degradation 
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of halogenated aliphatics occurs in aerobic aquatic systems (USEPA, 1982) or in unsaturated soils 

(Lyman et al., 1990). 

Photolysis is not considered to be a relevant degradation mechanism for this class of compounds 

(USEPA, 1982). Limited hydrolysis of saturated aliphatics (i.e., alkanes) may occur, but it does not appear to 

be a significant degradation mechanism for unsaturated species (i.e., .alkenes) (USEPA, 1982). 

Under certain conditions, volatilization is a significant fate process for these compounds. Volatilization is only 

significant at the air-soil or air-water interface. Adsorption should not be considered as an important fate for 

these types of compounds when compared to more hydrophobic compounds (PCBs for example). 

6.2.4 Polvcvclic Aromatic Hvdrocarbons (PAHs) 

PAHs have very low solubilities, vapor pressures, and Henry’s Law constants and high K& and K,,s. The 

low-molecular-weight PAHs (e.g., acenaphthene, anthracene, fluorene, phenanthrene) may volatilize from 

surface waters, while the high-molecular-weight PAHs (e.g., benzo(a)pyrene, benzo(a)anthracene, 

chrysene, etc.) are less likely to volatilize. PAHs in soil are much more likely to bind to soil and be 

transported via mass transport mechanisms than to go into solution. PAHs are subject to degradation via 

aerobic bacteria but may be relatively persistent in the absence of microbial population or macronutrients 

such as phosphorus and nitrogen. 

Bioconcentration of PAHs in aquatic organisms is greater for the higher-molecular-weight compounds 

than the lower-molecular-weight compounds. PAHs can be bioaccumulated from water, sediments, or 

lower organisms in the food chain. 

Landspreading applications have indicated that PAHs are highly amenable to microbial degradation in soil. 

The rate of degradation is influenced by temperature, pH, oxygen concentrations, initial chemical 

concentrations, and moisture. Photolysis, hydrolysis, and oxidation are not important fate processes for 

the degradation of PAHs in soil (ATSDR, 1989c). 

The most important fate of PAHs in water are photo-oxidation, chemical oxidation, and biodegradation. 

PAHs do not contain functional groups that are susceptible to hydrolytic action, and hydrolysis is 

considered to be an insignificant degradation mechanism. The rate of photodegradation is influenced by 

water depth, turbidity, and temperature. Benzo(a)pyrene, chrysene, fluorene, and pyrene are reported to 

be resistant to photodegradation. PAHs may also be oxidized by chlorination and ozonation and may be 

metabolized by microbes under oxygenated conditions (ATSDR, 1989c). 
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6.2.5. Phthalate Esters 

Phthalate esters are considered to be relatively persistent chemicals in the environment. Althlough 

numerous studies have demonstrated that phthalate esters undergo biodegradation, it appears that this is 

a slow process in both soils and surface waters. Certain microorganisms have been shown to excrete 

products that increase the solubility of phthalate esters and enhance their biodegradation (Gibbons and 

Alexander, 1989). 

Biodegradation of bis(2-ethylhexyl)phthalate and other phthalates in water is an important fate mechanism, 

with a half-life of 2 to 3 weeks reported for bis(2-ethylhexyl)phthalate (Howard, 1989). Bioaccumulation is 

also a significant fate process. Hydrolysis of phthalate esters is very slow, with calculated half-lives of 3 years 

(dimethylphthalate) to 2000 years (bis(2-ethylhexyl)phthalate) (USEPA, 1979). Similarly, photolysis and 

volatilization are considered to be insignificant degradation mechanisms (USEPA, 1979; Howard, 1989)~. 

6.2.6 Pesticides 

.._ 

Whether pesticides are sprayed, dusted, or applied directly to the soil, the soil is the ultimate sink for these 

chemicals. Surface soil runoff may carry pesticides to adjacent surface water bodies. Bioconcentration of 

pesticides in the food chain is another important fate mechanism. Hydrolysis, oxidation, and photolysis 

are not generally important fate mechanisms for pesticides in soil or water. Hydrolysis half-lives for 

several pesticides ,are reported in periods of months to years (USEPA, December 1979). Some of the 

more common pesticides used in the past are discussed below. 

l 4,4’-DDT and its metabolites are considered to be persistent chemicals. They undergo extensive 

adsorption to soil and are not highly soluble. Biodegradation may occur under both aerobic and 

anaerobic conditions in the presence of certain soil microorganisms. Under aerobic conditions, 

4,4’ DDT may be transformed to DDE, while under anaerobic conditions, 44’ DDD may result. These 

compounds are, however, somewhat volatile, with a reported half-life of 100 days for 4,4’ DDT. These 

compounds are highly lipophilic and therefore readily bioaccumulate (ATSDR, October 1992c). 

4,4 DDT is no longer in production in the United States. 

. Dieldrin is an extremely persistent pesticide but is no longer registered for general use. In soil, 

dieldrin will persist for long periods of time (more than 7 years) and may slowly evaporate. It does 

not readily leach to groundwater. Once in surface waters (via runoff), dieldrin adsorbs strongly to 

sediments and bioconcentrates and slowly photodegrades. Biodegradation and hydrolysis are not 

significant (Howard, 1991). 
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l The use of heDtachlor was restricted to underground termite control in 1983. Heptachlor epoxide is 

formed by the biological transformation of heptachlor in the environment. These compounds sorb 

strongly to soil. Heptachlor is subjectto biodegradation (forming heptachlor epoxide, which is highly 

resistant to biodegradation) and hydrolysis. Bioconcentration of both compounds is significant, while 

volatilization and photolysis are very slow (Howard, 1991). 

. Methoxvchlor will remain in the soil and does not leach significantly. It degrades more rapidly 

under anaerobic conditions (less than 28-day half-life in sediments) than in aerobic conditions (more 

than loo-day half-life in sediments). In water, methoxychlor may adsorb to sediments or it may 

bioaccumulate, although fish are reported to metabolize methoxychlor fairly rapidly (Howard, 1991). 

6.2.7 Polvchlorinated Biphenvls (PCBs) 

PCBs are considered to be very persistent organic chemicals. Biodegradation is the only process known 

to transform PCBs under environmental conditions, and only the lighter compounds are measurably 

biodegraded (USEPA, 1979). Although some microorganisms (e.g., fhanaerochaete chrysosporium) may 

biodegrade PCBs, such fungi may not exist in local soil. There is experimental evidence to suggest that 

heavier PCBs (five or more chlorines per molecule) can undergo photolytic degradation, but there are no 

data to suggest that this process operates under environmental conditions (USEPA, 1979). Base-, acid-, 

and neutral-promoted hydrolysis are considered to be inconsequential degradation mechanisms for PCBs 

(USEPA, 1982). 

6.2.8 Nitroqen-Containina ComDounds 

Two nitrogen-containing compounds, 2,4-dinitrotoluene and ammonium perchlorate, were detected in 

groundwater samples at Site 11. 2,4-Dinitrotoluene is classified as an organic compound and ammonium 

perchlorate is classified as an inorganic compound. 

Nitrogen-containing compounds such as 2,4-dinitrotoluene (2,4-DNT) may be subject to significant 

biodegradation in both soil and water. In soil, 2,4-DNT will be slightly mobile. Based on aqueous 

biodegradation tests, 2,4-DNT may biodegrade in both aerobic and anaerobic zones of soil. 2,4-DNT in 

water does not bioconcentrate significantly and has a slight tendency to partition to suspended and 

sediment organic matter. Volatilization of 2,4-DNT from water is not significant. Photolysis is probably the 

most important removal process for 2,4-DNT in water. Aromatic nitro compounds are not susceptible to 

hydrolysis, and the concentration of 2,4-DNT, for example did not change after 2 weeks incubation in 

sterile, natural water (Howard, 1989). 
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Ammonium perchlorate is very soluble in water. Tha resultant anion (ClOi) is exceedingly mobile in aqueous 

systems and can persist for many decades under typical groundwater and surface water conditions, dlue to 

kinetic barriers to its reactivity with other available constituents (USEPA, 1999). Perchlorate is non-volatile. 

Therefore, inhalation of perchlorate vapor is not expected. Its density is twice that of water, so it will sikrk in 

water. Perchlorate is a kinetically stable ion, meaning that reduction to a lower oxidation state does not occur 

spontaneously. Therefore, significant natural chemical reduction is not expected in the environment. Dilution 

and precipitation reactions are presumed to have the most significant effect on perchlorate migration. 

Through dilution, concentrations would be expected to be significantly diminished with distance frorn the 

source. Sorption is not expected to attenuate perchlorate since it absorbs weakly to most soil minerals. 

6.2.9 Metals 

Metals are highly persistent environmental contaminants, They do not biodegrade, photolyze or hydrolyze. 

The major fate mechanisms for metals are adsorption to the soil matrix (as compared to being part of the 

soil structure) and bioaccumulation. 

,( * 

The mobility of metals is influenced primarily by their physical and chemical properties in combination with 

the physical and chemical characteristics of the soil matrix. Factors that assist in predicting the mobility of 

inorganic species are the soil/pore water pH, soil/pore water Eh, and cation exchange capacity.. The 

mobility of metals generally increases with decreasing soil pH and cation exchange capacity. 

6.3 CONTAMINANT FATE AND TRANSPORT AT SITE 11 

This section presents a brief overview of contaminant fate and transport issues at Site 11. This discussion 

focuses on some of the major types of contaminants found at the site. 

The sources of contamination at Site 11 are the wastes that were disposed in 13 leaching wells until 1976. 

These wastes contained metals, acids, chlorinated and non-chlorinated solvents, alcohols, and organic 

explosive compounds. Analysis of subsurface soil, groundwater, surface water, and sediment sampling 

and analytical data from the site has indicated that these media have been impacted by migration of 

various chemicals from the leaching wells. Fate and transport characteristics of the types of constituents 

detected at Site 11 are discussed below. 

6.3.1 Volatile Oraanics 

VOCs are typically considered to be fairly soluble and to have a low capacity for retention by soil organic 

carbon; therefore, these compounds are most frequently detected in groundwater. These types of 

,I.. . . chemicals may migrate through the soil column after being released by a spill event or by subsurface 
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waste burial as infiltrating precipitation solobilizes them. Some portion of these chemicals is retained by 

the soil, but most of them will continue migrating downward until they reach the water table. At that time, 

migration is primarily lateral with the hydraulic gradient. Again, some portion of the chemical may be 

retained by the saturated soil. Their presence is limited in the subsurface soil, but they have been 

detected in the groundwater. They may have migrated to surface water and sediment, but attenuation and 

dilution factors have obviously resulted in their disappearance. 

6.3.2 Polvcyclic Aromatic Hvdrocarbons 

PAHs are generally considered to be fairly immobile chemicals in the environment. They are large 

molecules with high organic carbon partition coefficients and low solubilities when compared to the volatile 

organics. These compounds, when found in the soil, generally do not migrate vertically to a great extent. 

Instead, they are more likely to adhere to soil particles and be removed, from the site via surface runoff 

and erosional processes. There presence in the subsurface soil is limited to chrysene, fluoranthene and 

phenanthene in one sample. Their absence in groundwater is evident of their immobility. The presence in 

sediment may stem from surface erosion, but their absence in surface water is consistent with their ability 

to bind to soil and sediment. 

6.3.3 Pesticides 

Pesticides were widely used at NSWC-White Oak. Many of the compounds detected are no longer 

licensed for general sale and use in the United States. Therefore, it is assumed that much of what was 

detected at Site 11 is representative of past application for insect control. 

Like PAHs, pesticides as a class of compounds are not considered to be very mobile in the environment. 

They are essentially absent in subsurface soil and groundwater. These chemicals, upon application or 

disposal, tend to remain affixed to soil particles. Migration of pesticides occurs primarily by erosion via the 

action of wind or water. Erosion accounts for their presence in surface water and sediment. 

6.3.4 Polychlorinated Biphenvls (PCBs) 

PCBs are considered to be very persistent organic chemicals. Biodegradation is the only process known 

to transform PCBs under environmental conditions, and only the lighter compounds are measurably 

biodegraded (USEPA, 1979). Base-, acid-, and neutral-promoted hydrolysis are considered to be 

inconsequential degradation mechanisms for PCBs (USEPA, 1982). They remain detected in surface 

water and sediment at Site 11. 
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6.3.5 lnorqanics (Metals and Ammonium Perchlorate) 

Because inorganics are frequently incorporated into the soil matrix and remain bound to particulate matter, 

they also migrate from the source areas via bulk movement processes (erosion). The larger particles 

(>0.45 microns, which are removed via the filtration step prior to water analysis) are not generally 

considered to be mobile in groundwater. The metals detected in unfiltered groundwater samples are likely 

to be representative of suspended soil material in the samples. 

There are some instances, however, where these metals are found at such concentrations or in such form 

as to be able to migrate in solution. It is possible that industrial activities could saturate all available 

exchange sites in soil and result in a metal being mobilized. Metals are also more mobile under acidic 

conditions, which may exist in areas where plating-type activities have occurred. Finally, a metal solution 

may be utilized in some industrial applications. In these cases, it is possible for metals to rnigrate 

vertically through the soil column and reach the groundwater. 

/b 

Ammonium perchlorate was detected in groundwater at Site 11. Since it is very soluble and 

environmentally persistent, it would be expected to remain in groundwater for a long period of time. If 

discharged into surface water, its concentration is expected to be diminished by dilution (Ammonium 

perchlorate has not been detected in surface water samples at NSWC-White Oak). Ammonium 

perchlorate has not been detected in sediment samples at NSWC-White Oak confirming that fact that it 

does not absorb strongly to soils. 
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7.0 HUMAN HEALTH RISK ASSESSMENT 

The objective of this Human Health Risk Assessment (HHRA) is to determine whether concentrations of 

chemicals detected at Site 11, Industrial Wastewater Disposal Area 100, NSWC-White Oak pose a 

significant threat to potential human receptors under current and/or future land use scenarios. The 

potential risks to human health at Site 11 are estimated based on the assumption that no actions will be 

taken to control chemical releases. 

An HHRA consists of five components: (1) Data Evaluation; (2) Exposure Assessment; (3) Toxicity 

Assessment; (4) Risk Characterization, and (5) Uncertainty Analysis. Sections 7.1 through 7.,5 below 

contain detailed discussions of the methodologies followed for each component of an HHRA. A 

schematic diagram of the general risk assessment process is provided in Figure 7-l. 

In order to evaluate potential risks, three major requirements must be fulfilled: (1) contaminants with toxic 

characteristics must be found in environmental media and must be released by either natural processes 

or by human action; (2) potential exposure points must exist; and (3) human receptors must be present at 

the point of exposure. Risk is a function of both toxicity and exposure. If any one of the requilrements 

listed above is absent for a specific site, the exposure route is regarded as incomplete and no potential 

risks will be considered for human receptors. 

An illustration of the Human Health Risk Assessment Process is provided in Figure 7-l. 

Typically, an ecological risk assessment is conducted and submitted concurrently with the human health 

risk assessment. However, the nature of NSWC White Oak warrants that an ecological risk assessment 

be prepared for the site as a whole, rather than for Site 11 alone. The basewide ecological risk 

assessment will be prepared and submitted as a separate document. 

7.1 DATA EVALUATION 

Data evaluation, the first component of an HHRA, is a site-specific task involving the compilation and 

evaluation of analytical data. The main objective of data evaluation is to develop a media-specific list of 

PCOCs which is used to quantitatively determine potential human health risks. 

7.1 .l Quantitative vs. Qualitative Use of Analvtical Data 

The most current site data for groundwater, surface water, and sediment (collected by TtNUS in ,January 

I >?/\ and February 1999) are used to evaluate risks at Site 11. Validated historical data collected by Esrown & 
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Root Environmental in March 1995 are used to assess risks from exposure to subsurface soil at Site 11. 

Surface soil is not evaluated in the Site 11 risk assessment because surface soil has not been impacted 

by past site activities. Contamination at Site 11 originated from liquid wastes deposited in leaching wells 

until 1976. These wastes eventually migrated from the leaching wells and impacted subsurface soil. 

Therefore, surface soil is not considered in the Site 11 risk assessment. 

All analytical data used in the quantitative estimation of potential risks are subjected to data validation. 

Only data of adequate quality, current and historical, are used in the quantitative risk assessment. A 

discussion of data validation protocol followed for data generated for the NSWC-White Oak is provided in 

the Master Quality Assurance Project Plan QAPP (B&R Environmental, 1998). The analytical data 

employed in the risk assessment is provided in Appendix I. 

Unfiltered results for groundwater and surface water, collected using a low-flow method, are used to 

assess risks associated with these media. Filtered groundwater samples were collected at Site 11 and 

results of the filtered analysis are presented in Appendix I. The filtered groundwater results were not 

used in the quantitative risk assessment. Field screening results (preliminary assessments using field 

test kits), data regarded as unreliable (i.e., qualified as “8” or “R” during the data validation process), and 

results of Tentatively Identified Compound (TIC) analyses are not used quantitatively. However, these 

data may be used qualitatively to substantiate the conclusions of the quantitative risk analysis or to 

identify potential data gaps. 

7.1.2 PCOC Selection 

The selection of PCOCs is a qualitative screening process limiting the number of chemicals that are 

quantitatively evaluated in an HHRA to those site-related constituents that dominate overall potential 

risks. Screening against USEPA Region III RBCs (USEPA, 1999) and background is employed to focus 

the risk assessment on appropriate chemicals and exposure routes. 

In general, a chemical is selected as a PCOC and retained for further risk evaluation if the maximum 

detected concentration in a sampled medium exceeds the risk-based concentration, referred to as the 

PCOC screening level, and the chemical is determined to be present at concentrations above 

background. Frequency of detection is used to exclude chemicals when data sets of 20 samples or 

greater are available. Generally, a detection rate of 5 percent or less justifies elimination of the chemical 

from further consideration provided that the concentrations detected are not representative of a “hot spot” 

area. Chemicals eliminated from further evaluation at this step are assumed to present minimal risks to 

potential human receptors. 
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7.1.2.1 PCOC Screening Level Development 

The risk-based PCOC screening levels correspond to a systemic hazard quotient of 13.1 (for 

noncarcinogens) or a lifetime cancer risk of 1 E-6 (for carcinogens). The RBCs were developed using 

protective default exposure scenarios suggested by USEPA (USEPA, 1991) and the most currently 

available reference doses and cancer slope factors (USEPA, 1999). 

Risk-based PCOC screening levels for tap water ingestion, which are based on daily residential exposure 

assumptions, are used to select PCOCs for groundwater and surface water. In general, the use of tap 

water screening levels is regarded as an extremely conservative approach to PCOC selection because 

shallow groundwater at the NSWC-White Oak is not used as a potable drinking water source. The 

potential human exposure to surface water is expected to be limited to incidental exposures. 

., :__ 

Risk-based PCOC screening levels for soil ingestion and site-specific screening levels for transfers from 

soil to air are used to select PCOCs for soil. Soil ingestion screening levels for residential land use are 

used to ensure that sensitive receptors, such as young children and future residents, are safeguarded in 

the PCOC selection process. PCOCs for soil are also identified using site-specific SSLs for transfers from 

soil to air, which have been developed using the OSWER soil screening guidance (USEPA, 1996a). The 

SSLs are used to screen out chemicals detected at insignificant concentrations and to justify the 

elimination of the inhalation exposure pathway, which is comprised of the generation of fugitive clust and 

volatile emissions. OSWER SSLs for transfers from soil to groundwater are not used for PCOC s.election 

but are presented to evaluate the potential for migration of contaminants from soil to groundwater. 

Chemicals with concentrations exceeding the SSLs may potentially migrate from the soil to groundwater 

in sufficient quantities to pose concerns about groundwater quality. 

For sediment, PCOCs are selected by comparing detected site concentrations to residential soil ingestion 

screening levels. SSLs for transfers from soil to air are not considered to be appropriate for sediment 

screening because of high moisture content associated with sediment matrices. The use of soil ingestion 

screening levels for sediment PCOC identification is regarded as a conservative approach since 

anticipated exposure to sediment is less than anticipated exposure to soil. 

7.1.2.2 Lead as a PCOC 

RBCs are not calculated for lead since the USEPA has not derived toxicity values for this constituent. 

However, guidance from both the Office of Prevention, Pesticides, and Toxic Substances (OPPTS) and 

the OSWER recommends 400 mg/kg as the lowest screening level for lead-contaminated soil in a 

residential setting where children are frequently present (USEPA, 1994a and 1994b). Based on this 

recommendation, a value of 400 mg/kg is used as a screening level for soil and sediment at sites where a 
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future residential scenario is considered to be a likely potential land use. The Safe Drinking Water Act 

(SDWA) action level of 15 ug/L is used as the screening level for lead in groundwater and surface water. 

7.1.2.3 Essential Nutrients and Chemicals Without Toxicity Criteria 

The essential nutrients calcium, magnesium, potassium, and sodium are not identified as PCOCs at a 

site. These inorganic chemicals are naturally abundant in environmental matrices and are only toxic at 

high doses. In addition, because of the lack of toxicity criteria, risk-based PCOC screening levels are not 

available for some chemicals detected at Site 11. For these constituents (phenanthrene, endosulfan 

sulfate and endrin aldehyde), surrogate chemicals (which have toxicity criteria) are used for screening 

purposes. In the PCOC screening for Site 11, naphthalene is used as the surrogate for phenanthrene, 

endosulfan is used as the surrogate for endosulfan sulfate, and endrin is used for endrin aldehyde. 

7.1.2.4 Determination of Site-Related Chemicals 

Metal constituents found at concentrations indicative of background levels are not considered to be site- 

related contaminants and are not retained as PCOCs. Site-specific background data (Appendix H) are 

used to determine whether detected chemicals are present at naturally occurring levels. The Base-wide 

background concentrations were compared to Site 11 concentrations by the Wilcoxon Rank Sum Test at 

the 80 percent confidence level. If the Wilcoxon test determined that the concentration of a constituent 

was significantly greater than background and the concentration was greater than its residential RBC, that 

metal was retained as a PCOC. 

A summary of the screening criteria used in the risk assessment is provided in Table 7-l. Tables 7-2 

through 7-5 summarize the selection of PCOCs for subsurface soil, groundwater, surface soil and 

sediment. A media-specific discussion of the specific criteria used for PCOC selection and the results of 

the PCOC selection process for Site 11 are provided in the remainder of this section. 

Identification of PCOCs in Subsurface Soil 

Potential exposure to subsurface soil may occur during future ground-intrusive activities. Consequently, 

PCOCs were also identified for soil samples collected from depths greater than 0.5 feet. A summary of 

the PCOC selection process for subsurface soil is presented in Table 7-2. PCOCs for subsurface soil are 

those chemicals reported at maximum concentrations greater than USEPA Region III RBC screening 

levels for residential soil ingestion and USEPA SSLs for inhalation (transfer from soil to air). OSWER 

SSLs for contamination transfer from soil to groundwater (USEPA, 1996a) are also included in the PCOC 

summary tables to identify chemicals present in soil at concentrations which may impact groundwater 

quality. The values are not used to identify PCOCs since they are not based on direct human exposure 
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but may indicate the potential ability of a chemical to migrate from soil to groundwater (See discussion 

below). 

The following chemicals were identified as PCOCs for subsurface soil: 

l Cadmium, Mercury 

Concentrations for these PCOCs exceeded Region III RBCs for residential soil ingestion and baclkground 

levels. No PCOCs exceeded USEPA SSLs for inhalation (transfer from soil to air). Consequently, risks 

from inhalation of vapors and particulates from soil emissions are not quantified in the risk assessment. 

A number of constituents (benzene, hexachlorobenzene, antimony, arsenic, cadmium, chromium, 

mercury, silver, and thallium) exceeded the USEPA Generic SSLs for migration to groundwater. Although 

the comparison indicates that these chemicals may impact groundwater quality, the actual impact to 

groundwater may not be significant. Of these constituents, only metals (arsenic, chromium, mercury, 

silver, and thallium) were detected in the groundwater samples collected at Site 11. In addition, several 

of these metals (arsenic and chromium) were determined to be within naturally occurring bac~kground 

levels. This indicates that the actual impact to groundwater may not be as significant as the qualitative 

comparison suggests. A discussion of the groundwater data for Site 11 is provided in the flollowing 

section. 
,I _. 

Identification of PCOCs in Groundwater 

PCOCs for groundwater are identified using USEPA Region Ill RBCs for tap water use. These criteria are 

based on the assumption that groundwater is used for domestic purposes. This is a conservative 

assumption since groundwater at the site is not currently used or expected to be used in the future as a 

potable water supply. Federal Primary and Secondary Maximum Contaminant Levels (MCLs) are also 

included in the PCOC screening table (Table 7-3). Although these additional criteria are not used to 

select PCOCs, they are used for informative purposes and to satisfy regulatory agency requests for 

comparison of site data to applicable standards. 

Table 7-3 contains a summary of the PCOC selection process for groundwater. The following chemicals 

were selected as PCOCs: 

0 Volatile Organics - 1 ,l -Dichloroethene, cis-1,2-Dichloroethene, 1,2-Dichloroethane, 

Bromodichloromethane, Carbon Tetrachloride, Chloroform, Tetrachloroethene and Trichloroethene 

.I”. l I’ lnorganics - Arsenic, Mercury, and Ammonium Perchlorate 
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High levels of turbidity in some unfiltered groundwater samples collected at Site 11 affected the analysis 

of metals in these samples by inflating the metal concentrations. This was especially true in the case of 

manganese which had elevated concentrations in samples with high turbidity. Consequently, with the 

concurrence of EPA Region III, analytical results from filtered samples wee used in place of the unfiltered 

results for manganese. When the filtered sample data were compared to basewide’ background 

concentrations by the Wilcoxon Rank Sum Test, manganese was found to be present at naturally 

occurring levels. Therefore, manganese was not selected as a COPC in groundwater at Site 11. 

Identification of PCOCs in Surface Water 

The PCOCs for surface water at Site 11 were conservatively determined by means of a comparison of 

site data to USEPA Region III RBCs for tap water use. Federal Ambient Water Quality Criteria (AWQC) 

for the protection of human health (water and organisms) are also included in the PCOC screening table 

(Table 7-4). Although these additional criteria are not used to select PCOCs, they are provided for 

informative purposes and to satisfy regulatory agency requests for comparison of site data to applicable 

standards. In addition, the Region III risk-based PCOC screening levels for tap water are used because 

surface water screening criteria (Federal AWQC) are available for only a limited number of chemicals. 

Table 7-4 summarizes the PCOC selection process for surface water. The following chemicals were 

retained as PCOCs: 

l Volatile Organics - Bromodichloromethane, Chloroform 

l Polychlorinated Biphenyls (PCBs) - Aroclor-1260 

Identification of PCOCs in Sediment 

PCOCs for sediment at Site 11 were identified based on a comparison of site data to USEPA Region III 

RBCs for residential soil ingestion. Although exposure to sediment at the site is expected to be 

significantly less than soil exposure, the screening levels were used because of the lack of human health 

sediment criteria. The use of the soil screening levels is expected to result in a conservative list of 

PCOCs for sediment. 

A summary of the PCOCs selection process for sediment is provided in Table 7-5. The following 

chemicals were identified as a PCOCs in sediment: 
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l Polychlorinated Biphenyls (PCBs) - Aroclor-1254 and Aroclor-1260 

l lnorganics - Arsenic 

7.2 EXPOSURE ASSESSMENT 

This portion of the risk assessment defines and evaluates, quantitatively or qualitatively, the type and 

magnitude of human exposure to the chemicals present at or migrating from a site. The exposure 

assessment is designed to depict the physical setting of the site, identify potentially exposed populations 

and applicable exposure pathways, calculate concentrations of PCOCs to which receptors might be 

exposed, and estimate chemical intakes under the identified exposure scenarios. 

Actual or potential exposures at NSWC-White Oak are based on the most likely pathways of contaminant 

release and transport, as well as human activity patterns. A complete exposure pathway has three 

components, a source of chemicals that can be released to the environment, a route of contaminant 

transport through an environmental medium, and an exposure or contact point for a human rfeceptor. 

This compilation of likely exposure pathways and receptors is referred to as the Conceptual Site Model 

(CSM). 

7.2.1 Conceptual Site Model 

The development of a CSM is an essential component of the exposure assessment. The CSM 

graphically integrates information regarding the physical characteristics of the site, exposed populations, 

sources of contamination, and contaminant mobility (fate and transport) to identify potential exposure 

routes and receptors evaluated in the risk assessment. A well-defined CSM allows for a better 

understanding of the risks at a site and aids risk managers in the identification of the potential need for 

remediation. The CSM for all identified potential exposure pathways at Site 11 is shown in Figure 7-2. 

7.2.1 .l Exposure Setting 

The exposure setting consists of a description of the physical characteristics (climate, meteorology, 

geology, groundwater hydrology, vegetation, and nearby surface water bodies) of a site, as well1 as the 

identification of potentially exposed populations at or near the site. Exposed populations are identified 

with respect to both current and future land uses. Information on physical characteristics was presented 

in Section 3.0. Information on use of the site and exposed populations was presented in Section 1 .O. 
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7.2.1.2 Potential Exposure Pathways/Receptors 

The course that a chemical takes from the source to the exposed individual is defined as the exposure 

pathway. The characterization of exposure factors is necessary to allow the evaluation of potentially 

complete exposure pathways in the risk assessment. 

Potential receptors can be exposed to site contaminants, directly or indirectly, via five environmental 

media: air, soil, groundwater, surface water, and sediment. Potential exposure routes for these media 

include ingestion (swallowing), dermal contact (skin exposure), and/or inhalation (breathing). 

The following exposure scenarios are evaluated under current and/or future land use for Site 11 NSWC-at 

White Oak: 

l Full-time employees may be exposed to site media while performing site inspections or daily duties. 

Direct exposure to groundwater is not evaluated for these receptors because shallow groundwater at 

the NSWC-White Oak is not used as a potable water supply under current conditions and is not 

anticipated to be used for this purpose under potential projected future land use. However, inhalation 

of compounds volatilizing from groundwater into indoor air is likely and is evaluated in the risk 

assessment. Exposure to surface water and sediment is expected to be minimal for these receptors; 

therefore it will not be evaluated. Inhalation of fugitive dust is evaluated in a semi-qualitative manner 

by comparison of maximum site concentrations to SSLs for migration from soil to air (Table 7-2). 

l Maintenance and utility workers may be exposed to site media while performing maintenance 

activities (e.g., mowing, landscaping, digging trenches), site inspections, or daily duties. These 

receptors are evaluated for exposures to subsurface soils, groundwater, vapors emitted from 

groundwater, surface water, and sediment. 

. For sites involving current or potential future construction or excavation activities, construction 

workers are evaluated for exposure to subsurface soil, groundwater, surface water, and sediment. 

Exposure to soil is expected to be through incidental ingestion and dermal contact. Dermal exposure 

to shallow groundwater and inhalation of organics volatilizing from groundwater is possible while 

performing work-related activities. However, incidental ingestion of groundwater during work 

activities is regarded as insignificant. Moreover, direct exposure to groundwater is not evaluated 

because shallow groundwater at the NSWC-White Oak Site is not currently used as a potable water 

supply and is not anticipated to be used for this purpose in the future. Exposure to surface water is 

limited to dermal contact. Ingestion of surface water during routine work activities is expected to be 

negligible and is not evaluated. Exposure to sediment is limited to incidental ingestion and dermal 
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contact. Inhalation of fugitive dust is evaluated in a semi-qualitative manner by comparison of 

maximum site concentrations to SSLs for migration from soil to air (Table 7-2). 

l Individuals may trespass on the site and come in contact with site media. Adolescent trespassers 

from ages 7 to 16 years are evaluated ‘for infrequent exposure to surface water and sediment. It is 

unlikely that the trespasser would be exposed to groundwater. Small children (6 years or ylounger) 

are not included in this receptor group because they are expected to be supervised by am adult. 

Exposure to surface water and sediment is limited to incidental ingestion and dermal contact. 

l Adult recreational users are considered as potential receptors. This receptor group is evaluated for 

exposure to surface water and sediment. Exposure to surface water and sediment is also lirnited to 

incidental ingestion and dermal exposure. . It is unlikely that the recreational user would be exposed 

to groundwater. It is also unlikely that the recreational user would be exposed to fish. However, the 

surface water bodies across the site do not provide a viable environment for fish to thrive. 

l Future onsite residents are evaluated as potential receptors. Future onsite residents are assumed 

to be exposed to groundwater on a daily basis. However, a future residential scenario is not 

considered to be likely at NSWC-White Oak. Exposure to groundwater is expected to be through . 

ingestion, dermal contact, and inhalation. Evaluating inhalation of groundwater constituents 

precludes the need to evaluate indoor air concentrations of VOCs infiltrating foundation cracks. It is 

expected that use of groundwater in the house would result in air concentrations significantly greater 

than those infiltrating through foundation cracks. Residents are also exposed to surface water and 

sediment. Exposure to surface water and sediment is limited to incidental ingestion and dermal 

contact. 

l Day care children may be exposed to compounds volatilizing from groundwater into indoor air. 

These children range in age from 1 to 6 years. It is anticipated that children older than age six are in 

school full time and their time at the day care center would be negligible. Groundwater is currently not 

used onsite, and its use in the future is not anticipated. Furthermore, it is unlikely that day care 

children would wantonly wander the site and be exposed to surface water and sediment. 

A summary of the rationale used for the selection or elimination of a potential receptor group is provided 

in Table 7-6. 

7.2.2 CTE vs. RME 

Traditionally, exposures evaluated in the HHRA were based on the concept of a Reasonable Maximum 

Exposure (RME) only, which is defined as ” the maximum exposure that is reasonably expected to occur 
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at a site” (USEPA, 1989a). However, more recent risk assessment guidance (USEPA, 1992a) 

recommends addressing an average case or Central Tendency Exposure (CTE). Therefore, an 

evaluation of the CTE scenario is also performed for Site 11. This evaluation is presented in Section 6.5, 

Uncertainty Section, of the risk assessment. The same equations are used to estimate intakes under the 

CTE scenario. However, exposure input parameters are modified to reflect average case exposures. It 

should be noted that the available guidance (USEPA, 1993a) concerning the evaluation of CTE is limited 

and at times vague. Therefore, professional judgment is exercised when defining CTE conditions for a 

particular receptor at the site. 

7.2.3 Exposure Point Concentrations (EPCs] 

The exposure point concentration (EPC), which is calculated for PCOCs only, is a reasonable maximum 

estimate of the chemical concentration that is likely to be contacted over time and is used to calculate 

estimated exposure intakes. The 95 percent upper confidence limit (UCL), which is based on the 

distribution of a data set, is considered to be the best estimate of the exposure concentration for data sets 

with 10 or more samples (USEPA, 1992b). The 95 percent UCL is used as the exposure concentration to 

assess RME and CTE risks (USEPA, 1993a). For a data set with 10 or more samples with under-fined 

distribution (both the normal and lognormal distributions fail the normality test), the data set is assumed to 

be log-normally distributed provided the 95 percent UCL does not exceed the maximum concentration. 

For data sets with less than 10 samples, the UCL is considered to be a poor estimate of the mean, and 

the exposure concentration is defined as the maximum detection and arithmetic mean (if less than 

maximum) for RME and CTE scenarios, respectively (USEPA, 1993a). For Site 11, only the groundwater 

data set contained more than 10 samples. Therefore, the 95 percent UCL is used as the exposure 

concentration in groundwater only, and the maximum and average concentrations are used for 

subsurface soil, surface water, and sediment risk evaluations. Table 7-7 presents the EPCs used to 

estimate risks in each exposure medium at Site 11. 

Conventional statistical methods are used to determine the distribution of a particular data set.. A number 

of statistical evaluations may be used to determine which, if either, of the distributions are exhibited by a 

given data set. As recommended by the USEPA, the Shapiro and Wilk “W-test” (for sample sets 5 50) 

and the Shapiro-Francis “W-test” (for sample sets>50) will be used to determine whether the data are 

normally or lognormally distributed (USEPA, 1992c). 

The null hypothesis (HO) that is tested is that the population has a normal (or lognormal when the data is 

log-transformed) distribution. The alternate hypothesis (HA) is that the population does not have a normal 

(or lognormal when the data is log-transformed) distribution. The equation for the W statistic is: 
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where 

b * 

w= s&T [ 1 
b = iai(y,+jl -x) = $,br 

i=l i=l 

where: Se = standard deviation of the sample 

n = sample size 

a = coefficient dependent on sample size, n 

and the coefficients a, a2, a3, .., ak are defined in USEPA’s Statistical Analvsis of Groundwater Monitorinq 

Data at RCRA Facilities (USEPA, 1992c). Example calculations of the w-test are presented in 

Appendix J. 

., ̂ .~-x 

A “W” statistic (W,,,,) is computed for a data set (or a log transformed data set) and compared l:o a test 

statistic (W,,,,). The test statistic is determined at the 5% significance level (USEPA 1992e). If W,,, > 

W test 7 then the null hypothesis is not rejected, (i.e., the data are assumed to be normally distributed or 

lognormally distributed if log-transformed data are tested). If W,,, c Wtest, then the null hypothesis is 

rejected and the alternative hypothesis is accepted, (i.e., the data are not assumed to be normally 

distributed or not log-normally distributed if log’transformed data are tested). 

USEPA (1992b) defines how the UCL should be calculated. Sample and duplicate analytical results are 

averaged for statistical use. Nondetected data points are utilized; in general, one-half the sample-specific 

detection limit is used for these analytical results. If the calculated 95 percent UCL exceeds the 

maximum detected concentration, the maximum is used as the exposure concentration in placfe of the 

UCL. Example calculations of the 95 percent UCL are presented in Appendix J. 

7.2.4 Chemical Intake Estimation 

The methodologies and techniques that are used to estimate exposure intakes are presented in this 

section. Intakes for the identified potential receptor groups are calculated using current USEIPA risk 

assessment guidance (USEPA, 1989a and 1992b) and presented in risk assessment sprea.dsheets 

presented in Appendix J. 

> 

Noncarcinogenic intakes are estimated using the concept of an average annual exposure. Carcinogenic 

intakes are calculated as an incremental lifetime exposure, which assumes a life expectancy of 70 years. 
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Equations used to calculate estimated intakes are provided below. Assumptions regarding exposure are 

presented in Tables 7-8 through 7-27. 

7.2.4.1 Incidental Ingestion of Soil/Sediment 

Direct physical contact with soil (and sediment) may result in the incidental ingestion of chemicals. 

Exposure associated with the oral route is estimated in the following manner (USEPA, 1989a and 1992b): 

Intake,, = (C,i)(lR,)(FI)(EF)(ED)(CF) / (BW)(AT) 

where: Intake,, = intake of contaminant “i” from soil or sediment (mglkglday) 

csi = concentration of contaminant “i” in soil or sediment (mg/kg) 

IR, = ingestion rate (mg/day) 

FI = fraction ingested from contaminated source (dimensionless) 

EF = exposure frequency (days/yr) 

ED = exposure duration (yr) 

CF = 

BW = 

AT = 

conversion factor (1 E-6 kg/mg) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/yr; 

for carcinogens, AT = 70 yr x 365 days/yr 

The fraction of soil ingested from the source is based on assumed human activity patterns. 

7.2.4.2 Dermal Contact with Soil/Sediment 

Direct physical contact with soil (and sediment) may result in the dermal absorption of chemicals. 

Exposure associated with the dermal route is estimated in the following manner (USEPA, 1989a and 

1992d): 

Intake,, = (C,i)(SA)(AF)(ABS)(CF)(EF)(ED) / (BW)(AT) 

where: Intake,, = amount of chemical “i” absorbed during contact with soil/sediment 

OwWday) 

Csi = 

SA = 

AF = 

concentration of chemical “i” in soil/sediment (mg/kg) 

skin surface area available for contact (cm’/day) 

skin adherence factor (mg/cm2) 
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ABS 

CF 

EF 

ED 

BW 

AT 

= absorption factor (dimensionless) 

= conversion factor (1 E-6 kg/mg) 

= exposure frequency (days/yr) 

= exposure duration (yr) 

= body weight (kg) 

= averaging time (days); 

for noncarcinogens, AT = ED x 365 days/yr; 

for carcinogens, AT = 70 yr x 365 days/yr 

The same exposure frequencies ,and durations used in the estimation of incidental ingestion intakes of 

soil/sediment are used to estimate exposure via dermal contact. Exposed surface areas of the body 

available for dermal contact are determined on a receptor-specific basis since they correspond with 

assumed human activities and clothing worn during exposure events. Current guidance (USEPA!, 1997a) 

is used to develop the following default assumptions concerning the amount of skin surface area available 

for contact for a receptor: 

. For maintenance workers, utility workers, and construction workers, the head, hands and florearms 

(3,160 cm*) are assumed to be available for soil contact. 

. For adolescent trespassers, the forearms, lower legs, and hands (3,263 cm*) are assumed to be 

available for surface water and/or sediment.contact. 

. For adult recreational users, the arms, legs, hands, and feet (9,000 cm’) are assumed to be available 

for-sediment contact. 

l For potential future onsite residents, the arms, legs, hands, and feet (9,000 cm* for the a’dult and 

3,506 cm* for the child) are assumed to be available sediment contact. 

l For day care children, the arms, legs, hands, and feet (3,506 cm*) are assumed to be available for 

soil and/or sediment contact. 

The published range for the soil adherence factor is 0.2 to 1.0 mg/cm2 (USEPA, 1992d). Soil adherence 

factors of 1.0 and 0.2 are used to evaluate RME and CTE, respectively. Current USEPA Guidance 

(USEPA 1995b and 1998a) is used to determine chemical-specific absorption factors. For the 

constituents identified as PCOCs in subsurface soil and sediment at Site 11, the following absorption 

factors are used: 
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l PCBs - 0.14 

l Arsenic - 0.03 

l Other metals - 0.01 

7.2.4.3 Inhalation of Air and Fugitive Dust/Volatile Emissions 

The amount of a chemical a receptor takes in as a result of breathing is determined using the 

concentration of the contaminant in air. Intakes of both particulates and vapors/gases are calculated 

using the same equation, as follows (USEPA, 1989a): 

Intakeai = Gi NR, NETW)(W / WWAT) 

where: Intake,, = 

c,i = 

IR, = 

ET = 

EF = 

ED = 

BW = 

AT = 

intake of chemical “i” from air via inhalation (mg/kg/day) 

concentration of chemical “i” in. air (mg/m”) 

inhalation rate (m3/hr) 

exposure time (hours/day) 

exposure frequency (days/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/yr; 

for carcinogens, AT = 70 yr x 365 days/yr 

The concentration of a chemical in air is estimated using modeling techniques presented in current SSL 

guidance (USEPA, 1996), measured soil concentrations, and additional site-specific information. 

The need for a quantitative evaluation of the inhalation pathway is not always warranted for NSWC-White 

Oak. A qualitative evaluation of exposure (i.e., comparison of maximum site soil data to SSLs for 

transfers from soil to air) is used to identify whether a quantitative analysis of this exposure pathway is 

warranted. As shown in Table 7-2, the maximum concentrations of all PCOCs in subsurface soil were 

less than their respective SSLs for transfers from soil to air. Therefore, a quantitative evaluation that 

includes risks by inhalation from soil emissions is not provided in the HHRA for Site 11. 

7.2.4.4 Incidental/Direct Ingestion of GroundwaterBurface Water 

The equations used to estimate intakes for ingestion of groundwater and surface water are presented in 

this section. Residents may be exposed to groundwater via direct ingestion (drinking). Direct contact with 
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surface waters while swimming could also result in the inadvertent ingestion of small amounts of water. 

e, x_ Intakes associated with ingestion of water are evaluated using the following equations (USEPA, 1989a): 

Intake,, = (C,i)(lR,)(EF)(ED) / (BW)(AT) for groundwater 

Intakewi = 

where: Intake,, = 

C,i = 

IR, = 

CR = 

ET = 

EF = 

ED = 

BW = 

AT = 

(C,i)(CR)(ET)(EF)(ED) / (BW)(AT) for surface water 

intake of chemical “i” from water (mg/kg/day) 

concentration of chemical “i” in water (mg/L) 

ingestion rate for groundwater (L/day) 

contact rate for surface water (Uhr) 

exposure time for surface water (hr/day) 

exposure frequency (days/yr) 

exposure duration (yr) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/yr; 

for carcinogens, AT = 70 yr x 365 days/yr 

,-h 
/ Groundwater ingestion by residential receptors is assumed to occur on a daily basis, while exposure for 

other receptor groups is limited to infrequent exposure events. Construction workers are assumed to be 

exposed 180 days per year and maihtenance/utility workers 36 days and 18 days for the RME and CTE 

respectively. 

7.2.4.5 Dermal Contact with GroundwaterEurface Water 

The same equation is used to estimate intakes for dermal contact with groundwater and surface water. 

Residential receptors are assumed to use groundwater for domestic purposes (i.e., bathing, showering, 

washing dishes), which results in dermal exposure. It is also possible under future land use conditions 

that deep excavations at NSWC-White Oak, for activities such as utility maintenance and construction, 

could result in a dermal exposure to the shallow groundwater. Dermal contact with surface water may 

also occur while receptors are involved in work activities. 

The following equation is used to assess exposures resulting from dermal contact with water (USEPA, 

1992a): 

DAD,, = (DAevent )(WW)WNA) / @‘W-O 
,. 

069901 /P 7-15 CT0 0298 



where: DAD, 

DA,,,,, 

EV 

ED 

EF 

A 

BW 

AT 

dermally absorbed dose of chemical “i” from water (mg/kg/day) 

absorbed dose per event (mg/cm’-event) 

event frequency (events/day) 

exposure duration (yr) 

exposure frequency (days/yr) 

skin surface area available for contact (cm2) 

body weight (kg) 

averaging time (days); 

for noncarcinogens, AT = ED x 365 days/yr; 

for carcinogens, AT = 70 yr x 365 dayslyr 

Groundwater exposure for residential receptors is assumed to occur on a daily basis, while exposure for 

other receptor groups is limited to infrequent events. Dermal intakes for residents assume total body 

exposure. For other receptor groups, such as trespassers, recreational users, construction workers, and 

utility/maintenance workers, the exposed surface area of the body available for contact is based on 

assumed activities and is similar to the assumptions outlined for dermal contact with soil and sediment. 

Current guidance (USEPA, 1997a) is used to develop the following default assumptions concerning the 

amount of skin surface area available for groundwater or surface water contact: 

l For maintenance workers, utility workers, and construction workers, the arms, legs, hands and feet 

(9,000 cm*) are assumed to be available for surface water and/or groundwater contact. 

l For adolescent trespassers, the forearms, lower legs and hands (3,263 cm*) are assumed to be 

available for surface water contact. 

l For adult recreational users, the arms, legs, hands and feet (9,000 cm2) are assumed to be available 

for surface water contact. 

l For potential future onsite residents, the arms, legs, hands and feet (9,000 cm2 for the adult and 

3,506 cm* for the child) are assumed to be available for surface water contact. 

l For potential future onsite residents, 23,000 cm* for the adult and 6,970 cm* for the child are 

assumed to be available for showering/bathing in groundwater used for domestic purposes. 
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The absorbed dose per event is estimated using a nonsteady-state approach for organic compounds and 

,- -._ a traditional steady-state approach for inorganics. For organics, the following equations apply: 

Ift event < t *, then: DAevent =’ (2 KP) (Cwi) (CF) FGZ [ 1 zz 

Iftevent > t *, then: DA,,,,, = (K,) (C,i) (CF) -&?Z- +2T1+3B 
l+B [ 11 l+B 

, /,” 

where: (DA,,,,,) = absorbed dose per event 

t event = duration of event (hr/event) 

t’ = time it takes to reach steady-state conditions (hr) 

Kp .= permeability coefficient from water through skin (cm/hr) 

CM = concentration of chemical Y in water (mg/L) 

T = lag time (hr) 

7c = 

CF = 

B = 

constant (dimensionless; equal to 3.141592654) 

conversion factor (1 E-3 L/cm3) 

partitioning constant derived by Bunge Model (dimensionless) 

Values for the chemical-specific parameters (tevent, t‘,dK,, T, and B) are obtained from the current dermal 

guidance (USEPA, 1992d, Table 7-8). If no published values are available for a particular compound, 

they are calculated using equations provided in the cited guidance. 

The following nonsteady-state equation is used to estimate absorbed dose per event for inorganics: 

DA event = Wp) (Cwi) (Lent) 

In general, the recommended default value of 1 E-3 (2E-3 for chromium) cm/hour is used for the dermal 

permeability of inorganic constituents. 

7.2.4.6 inhalation of Volatiles in Groundwater (Residential Use) 

Groundwater exposure may also result in inhalation of volatiles, typically for residential receptors who 

may be exposed while showering, bathing, washing dishes, etc. Inhalation exposures are estimated 

using a mass transfer model, developed specifically for this exposure route, in combination with an air 

intake estimation model. The mass transfer model accounts for inhalation that occurs during a shower 
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and after a shower while the receptor remains in the closed bathroom. The method employed is as 

follows (USEPA, 1989~ and Foster and Chrostowski, 1987): 

Intake,, = W%,)(W(WP) / (BWAV(R,W=) 

K = D, + ew (- R, x Dt 1 _ ev R, x CD, - 4 

Ra 6 

where: Intake,, = 

s = 

IR,, = 

EF = 

ED = 

BW = 

AT = 

R, = 

K = 

D, = 

D, = 

CF = 

intake of chemical “i” from water via inhalation (mg/kg/day) 

volatile chemical generation rate (ug/m3-min - shower) 

inhalation rate (Umin) 

exposure frequency (showers/yr) 

exposure duration,(yr) 

body weight (kg) 

averaging time or period of exposure (days) 

air exchange rate (min-‘) 

mass transfer coefficient (min) 

shower duration (min) 

total time in bathroom (min) 

conversion factor (1 E+6 pg-Umg-m3) 

The estimated volatile chemical generation rate is based on two-phase film theory. The model employs 

contaminant-specific mass transfer coefficients, Henry’s Law constants, droplet diameter, drop time, 

viscosity, and temperature. The shower model calculations are presented in Appendix K. 

7.2.4.7 Volatilization of Groundwater Constituents into Indoor Air 

Volatilization of chemicals into indoor air from groundwater may occur, thereby exposing individuals 

inside a building. Therefore, it is necessary to evaluate the potential risks associated with indoor air 

concentrations of chemicals as a result of vapor migration from impacted groundwater. A volatilization 

model (Johnson and Ettinger, 1991) is used to determine the indoor air concentration of a chemical that is 

present in the groundwater. 

The intake of vapors in indoor air is calculated using the following equation (USEPA 1989): 

Intake,; = (Cai)(lRa)(ET)(EF)(ED) / (BW)(AT) 
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where: 

Intake,i = 

C,i = 

IR, = 

ET = 

EF = 

ED = 

BW = 

AT = 

intake of chemical ‘3” from air via inhalation (mg/kg/day) 

concentration of chemical “i” in air (mg/m3) 

inhalation rate (m3/hour) 

exposure time (hour/day) 

exposure frequency (day/year) 

exposure duration (year) 

body weight (kg) 

averaging time (day); 

The volatility of a chemical largely determines the significance of this route of exposure. Indoor air 

concentrations of a chemical will be influenced by the physicat and chemical properties of the substance, 

especially solubility and vapor pressure. LOW aqueous solubilities and high vapor pressures increase the 

.likelihood that organic compounds found in water will also be found in air. Additionally, the physical 

properties of the soil can have a great influence on the rate of diffusion of chemicals through the soil. For 

example, the rate of diffusion of benzene through soil has been shown to be inversely proportional to the 

water content of soil, and proportional to the square of the air-filled porosity of the soil. 

The model assumes: 

l diffusion of vapors from soil through the foundation are the only contributors of chemicals to the air in 

the building 

. convection of vapors through the foundation is negligible because it is assumed that the pressure 

differential between the soil and basement is negligible 

. indoor air exchange with the outside air is the only mechanism for diMion of chemicals in air in a 

building 

0 vapor concentrations in the building and in the soil pore spaces are at steady state and in equilibrium 

with a constant soil concentration 

. there are no sources of chemicals to the building other than volatilization through the foundation 
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l diffusion, as quantified by diffusivity coefficients and concentration gradients, is equal in all di_rections 

(vertical and horizontal) 

. all groundwater in the aquifer beneath the foundation of the building contains equal concentrations of 

the chemical 

The groundwater concentration of the volatile constituent can be related to an indoor air concentration 

through a volatilization factor (VF). This can be represented by the following equation: 

Cair = Cgw l VF* 103L/m3 

where: Cair = indoor air concentration of volatile constituent 

C,, = groundwater concentration of volatile constituent 

VF = volatilization factor 

The volatilization factor is related to the Henry’s Law constant and the effective diffusion coefficient of the 

volatile constituent. The Henry’s Law constant defines the relation between a chemical’s vapor pressure 

and water solubility to derive an equilibrium concentration between air and water. The effective diffusion 

coefficient describes the transport of a chemical in a media that is caused by intermolecular collisions 

resulting from concentration gradients (Lyman et al., 1990). When constituents volatilize from 

groundwater into the soil, diffusion in soil only takes place in the pore space. Thus, the area of flow is 

reduced and the effective distance traveled is increased. Second, when a chemical diffuses in soil it is 

subject to partitioning between pore gas, pore water, and the particulates in the pore water. Thus, the 

diffusion is slower than if only one phase existed. The volatilization factor accounts for these properties 

and is defined by the equation: 

-1 
Deti + Deft 3 Lcrk DF 

DF . Lgw Deti,crk * Lgw . IJ 
- l Lgw 

’ Deti 1 
where: H’ = Henry’s Law coefficient (cm3-water/cm3-air) 

Deff = effective diffusivity-averaged water table to surface (cm*/sec) 

D eff,crk = effective diffusivity in soil-filled foundation cracks (cm2/sec) 

DF = dispersion factor for indoor air (cm/set) 

$,,, = depth to groundwater (cm) 

Ln = enclosed-space foundation or wall thickness (cm) 

n = foundation crack fraction (cm’/cm*) 

069901 /P 7-20 CT0 0298 



The effective diffusivity for constituents between the water table and the surface (Defr) is defined1 by the 

., -.,. equation: 

Deft = Lw 
(hv’ / Deti,v) + (heap / Deft, cap) 

where: bW = depth to groundwater (cm) = h, + heap 

h, = vadose zone thickness (cm) 

h cap = capillary zone thickness (cm) 

Derrv = effective diffusivity-vadose zone soils (cm2/sec) 

D eff,cw = effective diffusivity-capillary fringe zone (cm2/sec) 

The effective diffusivities in the vadose zone, capillary fringe zone, and the soil-filled foundation cracks 

account for the reduced flow. A tortuosity factor, defined by the Millington-Quirk model (Farmer, et at., 

1972) is applied to the diffusion coefficients of the chemicais. In this model, the fractional volume 

occupied by a specific matrix in the soil, raised to a power of 3.33, is divided by the total porosity, raised 

to a power of 2. Thus, the effective diffusivities in the vadose zone, the capillary fringe, and the soil-filled 

foundation cracks are defined by the following equation: 

” ;... 

where: Dai, = molecular diffusion coefficient in air (cm*/sec) 

D water = molecular diffusion coefficient in water (cm*/sec) 

Derrx = effective diffusivity-zone x (cm’/sec) 

H’ = Henry’s Law constant (cm3 water/cm3 air) 

0,ir = soil air content (cm3 air/cm3 soil) 

0 wa,er = soil water content (cm3 water/cm3 soil) 

0~ = soil porosity (cm3air/cm3 soil) = 8,ir + ewater 

The calculation of indoor air concentration is presented in Appendix L. 

7.2.4.8 Volatilization of Groundwater Constituents into Outdoor Air 

, i”_._ 

Direct exposure to groundwater containing volatile constituents may result in the volatilization of these 

constituents into ambient air. Therefore, it is necessary to evaluate the potential risks associated with 

these outdoor air concentrations. 
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The intake of vapors in outdoor air is calculated using the following equation (USEPA 1989): 

where: 

Intake,i 

Cai 

If% 

ET 

EF 

ED 

BW 

AT 

intake of chemical “i” from air via inhalation (mg/kg/day) 

concentration of chemical “i” in air (mg/m3) 

inhalation rate (m3/hour) 

exposure time (hour/day) 

exposure frequency (day/year) 

exposure duration (year) 

body weight (kg) 

averaging time (day); 

for noncarcinogens, AT = ED x 365 days/yr 

for carcinogens, AT = 70 yr x 365 days/yr 

A volatilization model (ASTM, 1995) is used to determine the outdoor ambient air concentration of a 

chemical that is present in groundwater. Outdoor air concentrations were estimated by the ASTM Risk- 

Based Corrective Action (RBCA) models, which assume that the vapors of volatile constituents of concern 

are emitted from groundwater and pass through the overlying capillary and vadose zones into ambient 

air. The product of the RBCA equations for the groundwater-to-outdoor air scenario is a Groundwater 

Volatilization Factor (VFwamb) for each constituent of concern. VFwamb has units of mg/m3air/mg/Lwater 

and when multiplied by the groundwater concentration of a constituent produces a vapor concentration in 

outdoor ambient air (calculations of VFwamp and outdoor ambient air concentrations are presented in 

Appendix M). 

The following equation is used to calculate Vfwamb: 

Uair x Dair x Lgw _ 1 

WxDeff 
)I 

where: H’ = Henry’s Law coefficient (cm3-water/cm3-air) 

D,,, = effective diffusivity above the water table(cm*/sec) 

bw = depth to groundwater (cm) 

D,i, = ambient air mixing zone height (cm) 

CT0 0298 069901 IP 7-22 



Uair = Wind speed above ground surface in ambient mixing zone (cm/set) 

W = Width of source area parallel to groundwater flow direction 

7.2.4.9 Summary of Exposure Parameters 

In general, standard default parameters (USEPA, 1991), which combine mid-range and upper-end 

exposure factors, are used to assess RME. CTE is assessed primarily by the use of mid-range exposure 

factors presented in current risk assessment guidance (USEPA, 1989a and 1993a). Age-adjusted factors 

are used to assess RME and CTE risks for residential receptors. General exposure input parameters for 

the identified potential receptor groups at the NSWC-White Oak are presented in Tables 7-8 through 

7-27. 

7.3 TOXICITY ASSESSMENT 

The objective of the toxicity assessment is to identify the potential adverse health effects in exposed 

populations. Quantitative estimates of the relationship between the magnitude and type of exposures and 

the severity or probability of human health effects are defined for the identified PCOCs. Qualntitative 

toxicity values determined during this component of the risk assessment are integrated with outputs of the 

exposure assessment to characterize the potential for the occurrence of adverse health effects f#or.each 

, ,*-‘-. receptor group. 

The toxicity value used to evaluate noncarcinogenic health effects is the Reference Dose (RfD). The RfD 

is an estimate of the daily exposure level for the human population that is likely to be without appreciable 

risk during a portion or all of a lifetime. It is based on a review of available animal and/or human toxicity 

data, with adjustments for various uncertainties associated with the data. Carcinogenic effects are 

quantified using the Cancer Slope Factor (CSF), which is a plausible upper-bound estimate of the 

probability of development of cancer per unit intake of chemical over a lifetime. It is based on available 

dose-response data from human and/or animal studies. The CSFs and RfDs used in this HI-IRA are 

provided in Tables 7-28, 7-29, 7-30, and 7-31. 

7.3.1 Toxicitv Criteria for Oral and Inhalation Exposures 

Oral and inhalation RfDs and CSFs to be used in the site-specific risk assessments for the NSWC-White 

Oak will be obtained from the following primary USEPA literature sources: 

l Integrated Risk Information System (IRIS) 

l Annual Health Effects Assessment Summary Tables (HEAST) 
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l National Center for Environmental Assessment (NCEA) Superfund Health Risk Technical Support 

Center 

Although RfDs and CSFs can be found in several toxicological sources, USEPA’s IRIS on-line database 

is the preferred source of toxicity values. This database is continuously up-dated and values presented 

have been verified by USEPA RfD and Carcinogenic Risk Assessment Verification Endeavor (CRAVE) 

work groups. The USEPA Region III RBC Table is also used as a source of toxicity criteria. 

7.3.2 Toxicity Criteria for Dermal Exposure 

RfDs and CSFs found in literature are typically expressed as administered (not absorbed) doses. 

Therefore, these values are considered to be inappropriate for estimating the risks associated with dermal 

routes of exposure. Oral dose-response parameters based on administered doses must be adjusted to 

absorbed doses before the comparison to estimated dermal exposure intakes is made. Because 

information on administered dermal doses is not always readily available, all oral dose-response 

parameters are adjusted to provide values for dermal contact. 

The adjustment to an absorbed dose is made using chemical-specific absorption efficiencies published in 

available guidance (i.e., RAGS Appendix A, IRIS, Agency for Toxic Substances and Disease Registry 

(ATSDR) toxicological profiles, etc.) and the following equations: 

RfD dermal = (Rf Dora, 1 WSGI ) 

where: ABSG, = absorption efficiency in the gastrointestinal tract 

The absorption efficiencies used in the Site 11 risk assessment are found in the current USEPA dermal 

guidance (USEPA, 1998a). This guidance does not provide an absorption efficiency for aluminum. The 

absorption efficiency for aluminum (0.27) was obtained from the ATSDR Toxicological Profile for 

Aluminum (ATSDR, 1992) at the direction of USEPA Region Ill. 

7.3.3 Toxicity Criteria for Chromium 

Toxicity criteria are available for two different forms of chromium, the trivalent state and the hexavalent 

state, of which the latter is considered to be more toxic. The screening of chromium was conducted by 

assuming that 100 percent of the reported total chromium result is hexavalent. However, chromium 
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speciation was performed on soil samples at NSWC-White Oak, and hexavalent chromium was detected 

at very low levels in only two samples. Therefore, the risk assessment for chromium is performed on the 

assumption that chromium at Site 11 is in the trivalent state. 

7.3.4 Identification of Other Human Health-Based Criteria 

’ Media-specific regulatory and human health-based criteria for PCOCs, other than dose-response 

parameters, are also provided in Tables 7-2 to 7-5. These criteria, which consist of ARARs and To Be 

Considered (TBC) values, can also be used to indicate the potential for adverse health effects in human 

receptors. As discussed in Section 1.3, ARARs are cleanup standards and other environmental 

protection requirements and criteria promulgated under Federal or State law. TBCs (i.e. health advisories 

for drinking water), are nonpromulgated, nonenforceable standards or criteria that may be helpful in 

determining what concentration of a particular chemical is protective of human health. 

7.3.5 Toxicitv Profiles of PCOCs for Site 11 

The following paragraphs provide brief descriptions of the health effects of the PCOCs at Site 11 

1 ,l-Dichloroethene 

, L.. 

1 ,I -Dichloroethylene, also known as 1 ,l -dichloroethene and vinylidine chloride, is a colorless liquid that is 

used primarily in the production of polyvinylidine chloride (PVC) copolymers and as an intermediate for 

synthesis of organic chemicals. The major application for PVC copolymers is the production of flexible 

films for food packaging such as Saran@ wrap. 

The primary effect of acute exposure to high concentrations (approximately 4000 pipm) of 

1 ,I -dichloroethylene vapor in humans is central nervous system (CNS) depression. Occulpational 

exposure has been reported to cause liver dysfunction in workers. 1 ,I -Dichloroethylene iS irritating when 

applied to the skin and prolonged contact can cause first degree burns. Direct contact with the eyes may 

cause conjunctivitis and transient cornea1 injury. In experimental animals, the liver and kidneys are target 

organs for the toxic effects of l,l-dichloroethylene. An oral Reference Dose (RfD) was derived for chronic 

exposure and subchronic exposure to 1 ,I-dichloroethylene based on liver lesions seen in rats in a 2-year 

drinking water study. The oral RfD is currently under review and may be subject to change. An inhalation 

Reference Concentration (RfC) for 1 ,I -dichloroethylene is under review. 

1 ,I -dichloroethylene was assigned to weight-of-evidence group C, possible human carcinogen, on the 

basis of one inhalation study. 
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cis- and trans-1,2-Dichloroethene 

Information on the toxicity of 1,2-dichloroethene in humans and animals is limited. Workers exposed to 

1,2-dichloroethene have been reported to suffer from drowsiness, dizziness, nausea, fatigue, and eye 

irritation. Acute and subchronic oral and inhalation animal studies of trans-1,2-dichloroethene and acute 

inhalation animal studies of cis-1,2-dichloroethene suggest that the liver is the primary target organ with 

secondary target organs being the central nervous system and lung. 

Based on an unpublished study describing decreased hemoglobin and hematocrits in rats treated by 

gavage for 90 days, the USEPA assigned a subchronic and chronic oral reference dose (RfD) for 

cis-1,2-dichloroethene of 1 .OOE-01 mg/kg/day and 1 .OOE-02 mg/kg/day, respectively. 

The USEPA has placed both cis-1,2-dichloro-ethene and trans-1,2-dichloroethene in weight-of-evidence 

group D, not classifiable as to human carcinogenicity, based on the lack of human or animal 

carcinogenicity data and on essentially negative mutagenicity data. 

1 ,P-Dichloroethane 

Animal data indicate that short-term exposures to 1,2-DCA may produce immune system deficiencies and 

subchronic or chronic oral exposures may affect the liver or kidney. A provisional reference dose (RfD) of 

0,03 mg/kg/day has been calculated by the Supetfund Health Risk Technical Support Center from a no- 

observed-adverse-effects level (NOAEL)on rats. 

1,2-Dichloroethane is classified by USEPA in Group 82 as a probable human carcinogen by both the oral 

and inhalation exposure routes, based on evidence for the induction of several types of tumors in rats and 

mice spleen in the liver, pancreas, and adrenal gland, and squamous-cell carcinomas of the forestomach. 

Bromodichloromethane 

Bromodichloromethane (BDCM) is a colorless, heavy, nonburnable liquid. BDCM does not usually exist 

as a liquid in the environment. Rather, it usually is found evaporated in air or dissolved in water. For most 

people, the most likely means of exposure to BDCM is by drinking chlorinated water. 

The effects of BDCM depend on how much is taken into the body. In animals, the main effect of eating or 

drinking large amounts of BDCM is injury to the liver and kidneys. These effects can occur within a short 

time after exposure. High levels can also cause effects on the brain, leading to incoordination and 

sleepiness. There is some evidence that BDCM can be toxic to developing fetuses, but this has not been 

well-studied. Studies in animals show that intake of BDCM for severat years in foqd or water can lead to 
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cancer of the liver, kidney, and intestines. Although effects of BDCM have not been reported in humans, 

tica. effects would probably occur if enough BDCM were taken into the body. 

Carbon Tetrachloride 

Humans are sensitive to carbon tetrachloride intoxication by oral, inhalation and dermal routes. Oral and 

inhalation exposure to high concentrations of carbon tetrachloride results in acute central nervous system 

effects including dizziness, vertigo, headache, depression, confusion, incoordination and, in severe 

cases, respiratory failure, coma and death. Gastrointestinal problems including nausea, abdomilnal pain 

and diarrhea, often accompany these narcotic effects. Liver and kidney damage can appear after the 

acute symptoms subside. Subchronic and chronic exposure to doses as low as 10 ppm can result in liver 

and kidney damage. Lung damage has also been reported in animals and humans but is niot route 

specific and is believed to be secondary to kidney damage. Maternal toxicity and fetotoxic effects have 

been reported in rats following oral or inhalation exposure to carbon tetrachloride during gestation. 

A subchronic reference dose (RfDs) of 0.007 mg/kg/day has been calculated for oral exposure from a no- 

observed-adverse-effect level (NOAEL) of 0.71 mg/kg/day determined in a 12-week rat study. 

_,T. 

Although data for the carcinogenicity of carbon tetrachloride in humans are inconclusive, there is ample 

evidence in animals that the chemical can cause liver cancer. Liver tumors have also been demonstrated 

in rats following inhalation exposure. The USEPA weight-of-evidence classification for both oral and 

inhalation exposure is 82, probable human carcinogen based on adequate animal evidence. 

Carcinogenicity slope factors of 0.13 (mg/kg/day)” for oral exposure and 0.053 (mg/kg/da.y)-1 for 

inhalation exposure have been calculated from the oral exposure experiments with hamsters, rats and 

mice. A drinking water unit risk of 3.7 x 1 O-6 (g/L)-’ and an inhalation unit risk of 1.5 X 1 O-5 (g/m”)-’ have 

also been calculated by USEPA. 

Chloroform 

Target organs for chloroform toxicity are the liver, kidneys, and central nervous system. Livelr effects 

(hepatomegaly, fatty liver, and hepatitis) were observed in individuals occupationally exposed to 

chloroform. Developmental toxicity studies with rodents indicate that inhaled and orally admiinistered 

chloroform is toxic to dams and fetuses. Possible teratogenic effects were reported in rats and mice 

exposed to chloroform by inhalation. 

A Reference Dose (RfD) of 0.01 mg/kg/day for subchronic and chronic oral exposure was calculated from 

a lowest-observed-adverse-effect level (LOAEL) of 15 mg/kg/day based on fatty cyst formation in the liver 

of dogs exposed to chloroform for 7.5 years. 
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In animal carcinogenicity studies, positive results included increased incidences of renal epithelial tumors 

in male rats, hepatocellular carcinomas in male and female mice, and kidney tumors in male mice. Based 

on USEPA guidelines, chloroform was assigned to weight-of-evidence Group B2, probable human 

carcinogen, on the basis of an increased incidence of several tumor types in rats and in three strains of 

mice. 

Tetrachloroethene (PCE) 

The main targets of tetrachloroethene toxicity are the liver and kidney by both oral and inhalation 

exposure, and the central nervous system by inhalation exposure. Acute exposure to high concentrations 

of the chemical may be fatal to humans. Chronic exposure causes respiratory tract irritation, headache, 

nausea, sleeplessness, abdominal pains, constipation, cirrhosis of the liver, hepatitis, and nephritis in 

humans; and microscopic changes in renal tubular cells, squamous metaplasia of the nasal epithelium, 

necrosis of the liver, and congestion of the lungs in animals. 

Epidemiology studies of dry cleaning and laundry workers have demonstrated excesses in mortality due 

to various types of cancer, including liver cancer, but the data are regarded as inconclusive because of 

various confounding factors. The tenuous finding of an excess of liver tumors in humans is strengthened 

by the results of carcinogenicity bioassays in which tetrachloroethene, administered either orally or by 

inhalation, induced hepatocellular tumors in mice. The chemical also induced mononuclear cell leukemia 

and renal tubular cell tumors in rats. 

Trichloroethene (TCE) 

Human and animal data indicate that exposure to TCE can result in toxic effects on a number of organs 

and systems, including the liver, kidney, blood, skin, immune system, reproductive system, nervous 

system, and cardiovascular system. In humans, acute inhalation exposure to TCE causes central nervous 

system symptoms such as headache, dizziness, nausea, and unconsciousness. Among the reported 

effects from occupational exposure studies are fatigue, light-headedness, sleepiness, vision distortion, 

abnormal reflexes, tremors, ataxia, nystagmus, increased respiration, as well as neurobehavioral or 

psychological changes. Cardiovascular effects include tachycardia, EKG abnormalities, and precordial 

pain. The use of TCE as an anesthetic has been associated with cardiac arrhythmias. 

Epidemiologic studies have been inadequate to determine if a correlation exists between exposure to 

TCE and increased cancer risk. Chronic oral exposure to TCE increased the incidences of hepatocellular 

carcinomas in mice and renal adenocarcinomas and leukemia in rats. Chronic inhalation exposure 

induced lung and liver tumors in mice and testicular Leydig cell tumors in rats. 
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, ,. Aroclor 1254 and 1260 

Hepatotoxicity is a prominent effect of PCBs, including Aroclors 1254 and 1260, that has been well 

characterized. Effects include hepatic microsomal enzyme induction, increased serum levels of liver- 

related enzymes (indicative of hepatocellular damage), liver enlargement, lipid deposition, fibrosis, and 

necrosis. Chloracne and Immune function disorders have been observed in humans and severall animal 

species after PCB exposure. Reproductive and developmental effects, including low-birth weight, and 

decreased gestational time, and decreased reproductive capacity, have been observed in human and 

animal species. 

Data are suggestive but not conclusive concerning the carcinogenicity of PCBs in humans. 

Heptatocellular carcinomas in three strains of rats and two strains of mice have led the USEPA to classify 

PCBs as group B2, probable human carcinogen. 

Arsenic 

,-- 

The toxicity of inorganic arsenic (As) depends on its valence state (-3, +3, or +5), and also on the physical 

and chemical properties of the compound in which it occurs. Trivalent (As+3) compounds are generally 

more toxic than pentavalent (As+5) compounds, and the more water soluble compounds are usually more 

toxic 

and more likely to have systemic effects than the less soluble compounds, which are more likely to cause 

chronic pulmonary effects if inhaled. 

The, Reference Dose for chronic oral exposures, 0.0003 mg/kg/day, is based on a NOAEL of 

0.0008 mg/kg/day and a LOAEL of 0.014 mg/kg/day for hyperpigmentation, keratosis, and possible 

vascular complications in a human population consuming arsenic-contaminated drinking water. Esecause 

of uncertainties in the data, USEPA states that “strong scientific arguments can be made for various 

values within a factor of 2 or 3 of the currently recommended RfD value.” The subchronic Reference Dose 

is the same as the chronic RfD, 0.0003 mg/kg/day. 

Epidemiological studies have revealed an association between arsenic concentrations in drinking water 

and increased incidences of skin cancers (including squamous cell carcinomas and multiple basal cell 

carcinomas), as well as cancers of the liver, bladder, respiratory and gastrointestinal tracts. Occupational 

exposure studies have shown a clear correlation between exposure to arsenic and lung cancer mortality. 

USEPA has placed inorganic arsenic in weight-of-evidence group A, human carcinogen. 
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Cadmium 

Cadmium is a naturally occurring metal that is used in various chemical forms in metallurgical and other 

industrial processes, and in the production of pigments. 

Environmental exposure can occur via the diet and drinking water. Cadmium is transported in the blood 

and widely distributed-in the body but accumulates primarily in the liver and kidneys. 

Acute oral exposure to large amount of cadmium has caused fatalities in humans. Exposure to lower 

amounts may cause gastrointestinal irritation, vomiting, abdominal pain, and diarrhea. Longer term 

exposure to cadmium primarily affects the kidneys, resulting in tubular proteinosis although other 

conditions such as “itai-itai” disease may involve the skeletal system. Cadmium involvement in 

hypertension is not fully understood. Inhalation exposure to cadmium and cadmium compounds may 

result in effects including headache, chest pains, muscular weakness, pulmonary edema, and death. The 

target organ for cadmium toxicity via oral exposure is the kidney. For inhalation exposure, both the lungs 

and kidneys are target organs for cadmium-induced toxicity. 

There is limited evidence from epidemiologic studies for cadmium-related respiratory tract cancer. An 

inhalation cancer slope factor has been determined for cadmium based on respiratory tract cancer 

associated with occupational exposure. Based on limited evidence from multiple occupational exposure 

studies and adequate animal data, cadmium is placed in weight-of-evidence group Bl - probable human 

carcinogen. 

Mercury 

Toxicity resulting from subchronic and chronic exposure to mercury and mercury compounds usually 

involves the kidneys and/or nervous system, the specific target and effect being depe.ndent on the form of 

mercury. 

A subchronic and chronic oral RfD of 0.0001 mg/kg/day for methyl mercury is based on neurologic 

developmental abnormalities in human infants. A subchronic and chronic oral RfD of 0.0003 mg/kg/day 

for mercuric chloride is based on immunologic glomerulonephritis:A Lowest Observed Adverse Effect 

Level (LOAEL) of 0.63 mg Hg/kg/day for mercuric chloride was identified. A subchronic and chronic 

inhalation RfC of 0.0003 mg Hg/m3 for inorganic mercury is based on neurological disorders. 

No data were available regarding the carcinogenicity of mercury in humans or animals. USEPA has 

placed inorganic mercury in weight-of-evidence classification D, not classifiable as to human 

carcinogenicity. 

069901/P 7-30 CT0 0298 



Ammonium Perchlorate 

Perchlorate (C104-) is an anion that originates as a contaminant in ground water and surface waters from 

the dissolution of ammonium, potassium, magnesium, or sodium salts. Because perchlorate is nonlabile 

kinetically (i.e., the reduction of the central chlorine atom occurs extremely slowly) and sorption or natural 

chemical reduction in the environment is not significant, perchlorate is exceedingly mobile in aqueous 

systems and can persist for many decades under typical ground and surface water conditions. !Sources 

for the contamination include chemical fertilizer and various other chemical and industrial uses. One 

major source of contamination is the manufacture of ammonium perchlorate for use as the oxidizer 

component and primary ingredient in solid propellant for rockets, missiles, and fireworks. Perchlorate salts 

are also used on a large scale as a component of air bag inflators. 

The concerns surrounding perchlorate contamination involves its ability to effect the thyroid gland, which 

can affect metabolism, growth, and development. The limited database on the toxicology of petchlorate 

confirms its potential to disrupt thyroid hormone production in mammalian test species, but no roblust data 

exist to evaluate the dose-response for this thyroid effect or to evaluate other potential target tissues or 

effects. There are no existing data to evaluate the effects of perchlorate in developing fetuses or other 

populations that may be potentially more susceptible or to evaluate its effects on ecological systems. 

The provisional RfD values (1992 and 1995) were based on an acute study in which single doses of 

potassium perchlorate caused the release of iodide from the thyroids of patients with Graves’ Disease. 

The no-observed-adverse-effect-level (NOAEL) was determined to be 0.14 mg/Kg-day based on release 

of iodine in the thyroid followed by incomplete inhibition of iodine uptake. Uncertainty factors thal: ranged 

from 300 to 1000 were applied to account for data missing on additional endpoints and extrapolations 

required to calculate a lifetime human exposure level. Standard assumptions for ingestion rate and body 

weight were then applied to the RfD to calculate the reported range in the ground water cleanup guidance 

levels of 4 -18 parts per billion (ppb). The California department of Health Services (CA DHS)adopted 

18 ppb as its provisional action level. 

7.4 RISK CHARACTERIZATION 

This section provides a characterization of the potential human health risks associated with the potential 

exposure to PCOCs at Site Il. Section 7.4.1 outlines the methods used to quantitatively estirnate the 

type and magnitude of potential risks for human receptors. A summary of the risk characterization for Site 

11 is provided in Section 7.4.2. 
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7.4.1 Risk Estimation Methods 

Quantitative estimates of risk are calculated using intake and toxicity values according to risk assessment 

methods outlined in current USEPA guidance (USEPA, 1989a). Lifetime cancer risks are expressed in 

the form of dimensionless probabilities, referred to as Incremental Cancer Risks (ICI%) which are derived 

using published CSFs. Noncarcinogenic risk estimates are presented in the form of Hazard’ Quotients 

(HQs) that are derived using published RfDs. 

ICR estimates are generated for each PCOC using estimated exposure intakes and published CSFs, as 

follows: 

ICR = (Estimated Exposure lntake)(CSF) 

If the above equation results in an ICR greater than 0.01, the following equation is used: 

ICR = 1- [exp (-Estimated Exposure Intake)(CSF)] 

The ICRs for all PCOCs in an exposure scenario are summed to give a cumulative ICR. An ICR of 1 E-06 

indicates that the exposed receptor has a one-in-one-million chance of developing cancer under the 

defined exposure scenario. Alternatively, such a risk may be inte~reted as representing one additional case 

of cancer in an exposed population of one million persons. 

Noncarcinogenic risks are assessed using the concept of HQs and Hazard Indices (HIS). The HQ for a 

PCOC is the ratio of the estimated intake to the RfD, as follows: 

HQ = (Estimated Exposure Intake) / (RfD) 

An HI is generated by summing the individual HQs for all of the PCOCs. It should be noted that HI is not 

a mathematical prediction of the severity of toxic effects and therefore is not a true “risk”; it is simply a 

numerical indicator of the possibility of the occurrence of noncarcinogenic (threshold) effects. 

7.4.2 Comparison of Quantitative Risk Estimates to Benchmarks 

In order to interpret the quantitative risks and to aid risk managers in determining the need for 

remediation at a site, quantitative risk estimates are compared to typical benchmarks. The USEPA has 

defined the range of 1 E-4 to 1 E-6 as the ICR “target range” for most hazardous waste facilities addressed 

under CERCLA. Cumulative ICRs greater than lE-4 generally will indicate that some degree of 
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remediation is required, while ICRs below lE-6 normally will not result in remedial efforts. Whenever 

ICRs fall between IE-4 and 1 E-6, decisions for remediation will be made on a case-specific basis. 

Individual chemicals contributing significantly to risks above the target range are considered to be 

chemicals of concern. 

An HI exceeding unity (1 .O) indicates that there may be potential noncarcinogenic health risks associated 

with exposure. If an HI exceeds unity, target organ effects from individual PCOCs contributing to the risk 

are considered. Only those chemicals that impact the same target organ(s) or exhibit similar critical 

effect(s) will be regarded as truly additive. Thus, PCOCs contributing to an HI greater than 1.01 on the 

basis of a single target organ/effect are considered to be chemicals of concern. 

7.4.2 Results of the Risk Characterization 

This section contains a summary of the results of the risk characterization for Site 11. Quantitative risk 

estimates are discussed in the following sections. 

7.4.2.1 Quantitative Risk Estimates 

Quantitative risk estimates for potential human receptors are developed for those chemicals identified as 

PCOCs at Site 11. Potential noncarcinogenic and carcinogenic risks for the full time worker, 

maintenance/utility worker, construction worker, adult recreational user, adolescent trespasser, a child in 

a day care center and future residents (adult and child) under the RME sCenario are summarized in 

Tables 7-32 through 7-40. Risks for each receptor are summed across all applicable exposure routes. 

CTE risks are provided in Section 7.5, Uncertainty Analysis. All risk spreadsheets containing the detailed, 

chemical-specific risks for Site 11 are included in Appendix J. A discussion of the estimated 

noncarcinogenic and carcinogenic risks is provided in the remainder of this section. 

Noncarcinoaenic Risks 

As indicated in Tables 7-32 through 7-36, cumulative HIS for the full time worker, maintenance/utility 

worker, adult recreational user, and day care center child under the RME scenario are less thaln unity, 

indicating that no toxic effects are anticipated for these receptors under the defined exposure conditions. 

However, cumulative HIS for the construction worker, adolescent trespasser, adult resident and child 

resident exceed the target goal of unity. 

Chemical-specific risks for the construction worker and adolescent trespasser are presented in Talble 7-37 

and Table 7-38, respectively. The total HI for the construction worker is 5.0, and the HI for the trespasser 

is 1.4. The data in these tables indicate that the primary contributor to these elevated HIS is Aroclor-1254 
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in sediment. Aroclor-1254 constitutes 88 percent of the construction worker HI and 93 percent of the 

adolescent trespasser HI. Tables 7-37 and 7-38 also show that the primary target organ primarily 

affected is the immune system. 

Chemical-specific risks for the adult and chil’d resident are presented in Tables 7-39 and 7-40. As shown 

in the tables, HIS for the future adult and child resident are 15 and 35, respectively. The elevated risks 

(i.e., greater than unity) for these residents are primarily associated with exposure to Aroclor-1254 (HI = 

31 for children and 14 for adults) in sediment and exposure to perchlorate (HI = 1.3 for children and 0.55 

for adults) in groundwater. These risks are based on the assumption that groundwater is used as a 

source of domestic water, which is unlikely since the area around the NSWC-White Oak uses a public 

water supply. 

Carcinoaenic Risks 

The cumulative Incremental Cancer Risks (ICRs) (Tables 7-32, 7-33 and 7-36) for the full time worker and 

day care center child under the RME scenario are less than 1 E-6. 

The ILCRs for maintenance/utility worker, construction worker, adult recreational user and adolescent 

trespasser are within the USEPA target risk range, lE-6 to lE-4. As shown in Tables 7-34, 7-35, 7-37 

and 7-38, these risks are primarily due to dermal contact with Aroclor-1260 in surface water. It should be 

noted that the risks from dermal contact with surface water are several orders of magnitude greater than 

risks from ingestion. This is probably because dermal risks are estimated by a conservative USEPA 

model (USEPA 1992) that tends to overestimate chemical intakes. Other contributors to these ,ILCRs are 

PCBs (Aroclor-1254 and Aroclor-1260) in sediment by the ingestion and dermal routes. However, these 

risks are based on the maximum detected concentration of PCBs in the sediment because only four 

sediment samples were collected. Although the risks associated with PCBs results in an exceedance of 

benchmarks, the concentrations do not exceed the ARAR set forth by the TSCA regulations. The known 

future use of the site dictates that PCB contamination be remediated to the “low occupancy” ARAR of 

25 mg/kg (Appendix N). 

As shown in Tables 7-32, 7-39 and 7-40, the cumulative ILCR for residential exposures (adult + child = 

1.9E-3) exceeds 1 E-4. These elevated carcinogenic risks are primarily the result of exposure to PCBs in 

surface water and sediment. For example, PCBs account for 92 percent of the carcinogenic risk for the 

adult resident (Table 7-39). Carcinogenic risks from potential future residential exposure to groundwater 

are within the USEPA’s target range, 1 E-6 to 1 E-4. The contributors to the carcinogenic groundwater risk 

are several chlorinated VOCs, 1,l -dichloroethene, 1,2-dichloroethane, carbon tetrachloride, 

tetrachloroethene, and trichloroethene, plus arsenic by the ingestion route. 
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I-. 7.5 UNCERTAINTY ANALYSIS 

There is uncertainty associated with all aspects of an HHRA. A summary of the uncertainties, including a 

discussion of how they may affect the results of the risk assessment, is provided in this section. 

Uncertainty in the selection of, PCOCs is related to the current status of the predictive databases, the 

grouping of samples, and the procedures used to include or exclude constituents as PCOCs. Uncertainty 

associated with the exposure assessment includes the values used as input variables for a given intake 

route/scenario, the assumptions made to determine exposure point concentrations, and the predictions 

regarding future land use and population characteristics. Uncertainty in the toxicity assessment includes 

the quality of the existing toxicity data needed to support dose-response relationships and the weight-of- 

evidence used. for determining the carcinogenicity of a PCOC. Uncertainty in risk characterization 

includes uncertainty from exposure to multiple chemicals and the cumulative uncertainty from colmbining 

conservative assumptions made in earlier activities. 

While there are various sources of uncertainty, as described above, the direction of uncertainty can be 

influenced by the assumptions made throughout the risk assessment, including selection of PCOCs and 

selection of values for dose-response relationships. Throughout the entire risk assessment, assumptions 

that consider safety factors are made so that the final calculated risks are overestimated. 

Generally, risk assessments carry two types of uncertainty -- measurement and informational uncertainty. 

Measurement uncertainty refers to the usual variance that accompanies scientific measurements. For 

example, this type of uncertainty is associated with analytical data collected for each site. The risk 

assessment reflects the accumulated variances of the individual values used. 

Informational uncertainty stems from inadequate availability of information needed to complete the toxicity 

and exposure assessments. Often, this gap is significant, such as the absence of information1 on the 

effects of human exposure to low doses of a chemical, on the biological mechanism of action of a 

chemical, or the behavior of a chemical in soil. 

,,. ‘-. 

Once the risk assessment is complete, the results must be reviewed and evaluated to identify the type 

and magnitude of uncertainty involved. Reliance on results from a risk assessment without consideration 

of uncertainties, limitations, and assumptions inherent in the process can be misleading. For example, to , 

account for uncertainties in the development of exposure assumptions, conservative estimates must be 

made to ensure that the particular assumptions made are protective of sensitive subpopulation:s or the 

maximum exposed individuals. If a number of conservative assumptions are combined in an‘exposure 

model, the resulting calculations can propagate the uncertainties associated with those assumptions, 
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thereby producing a much larger uncertainty for the final results. This uncertainty is biased toward 

overpredicting both carcinogenic and noncarcinogenic risks. Thus, both the results of the risk 

assessment and the uncertainties associated with those results must be considered when making risk 

management decisions. 

This interpretation is especially relevant when the risks exceed the point-of-departure for defining 

“acceptable” risk. For example, when risks calculated using a high degree of uncertainty are below an 

“acceptable” risk level (i.e., lE-6), the interpretation of no significant risk is typically straightforward. 

However, when risks calculated using a high degree of uncertainty are above an “acceptable” risk level 

(i.e., 1 E-4), a conclusion can be difficult unless uncertainty is considered. 

7.5.1 Uncertaintv in Selection of PCOCs 

A minor amount of uncertainty associated with the selection of PCOCs that may impact the numerical risk 

estimates presented in Section 7.4, Risk Characterization. The most significant issues related to 

uncertainty in PCOC selection for Site 11 are (1) the inclusion of chemicals potentially attributable to 

background and (2) the screening levels used. A brief discussion of each of these issues is provided in 

the remainder of this section. 

7.5.2 Chemicals Potentiallv Attributable to Backuround 

Inorganic constituents in subsurface soil, groundwater, surface water and sediment were eliminated or 

included as PCOCs on the basis of the Wilcoxon Rank Sum Test at 80-percent confidence. Use of the 

80-percent confidence level is more conservative than use of the 95-percent level. With a null hypothesis 

of background samples being part of the same population as the sample population, the probability of 

retaining compounds that should be eliminated is increased. Consequently, more constituents are likely 

to be included in the list of PCOCs. Therefore, the use of the 80-percent confidence level leads to the 

overestimation of potential risks associated with metals. 

7.5.3 PCOC Screenins Levels 

The use of predetermined screening values based on conservative land use scenarios (i.e., residential 

land use for soil and ingestion/inhalation for groundwater) in combination with the use of risk-based 

screening values corresponding to a lE-6 ILCR and a 0.1 HI should ensure that the significant 

contributors to risk from a site are evaluated. The elimination of chemicals that are present at 

concentrations that correspond to a less than 1 E-6 ILCR and less than 0.1 HI should not affect the final 

conclusions of the risk assessment since these chemicals are not expected to cause a potential health 

concern. 
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,I 7.5.4 Uncertainty in the Exposure Assessment 

Uncertainty in the exposure assessment arises because of the methods used to calculate exposure point 

concentrations, the determination of land use conditions, the selection of receptors and scenarios, and 

the selection of exposure parameters. Each of these is discussed below. 

7.5.4.1 Land Use 

The current use and planned future use of Site 11 has been well established, thereby reducing the 

uncertainty associated with land use assumptions. Land use at the site is currently limited and is 

expected to be limited in the future. Therefore, the elevated risks presented for future residents are not 

likely to occur. This exposure scenario is primarily evaluated for informational purposes. 

7.5.4.2 Exposure Point Concentrations (EPCs) 

_“_, 

A significant amount of uncertainty is associated with the values used as exposure point concentraltions at 

Site 11. The maximum concentrations were used in subsurface soil, surface water, and sediment 

because less than ten samples were collected in these media. As a result of using the maximum 

concentration, the estimations of potential risk for the RME scenario are most likely to be overstated since 

it is unlikely that potential receptors would be exposed to the maximum concentration over the entire 

exposure period. 

The distribution of most constituents identified as PCOCs in the groundwater could not be defined 

because the data were neither normally nor lognormally distributed. In this case, the distribution of the 

data was assumed to be lognormal and the 95% UCL of the lognormal distribution was used to estimate 

potential risks. The use of an assumed distribution produces uncertainty in EPC values for groundwater 

and risks calculated from these EPCs. In addition, the direction of the uncertainty cannot be determined, 

(i.e., whether it is more or less conservative in regard to the calculated risks). 

In the indoor and outdoor exposure scenarios, exposure point concentrations of VOCs in air were 

estimated by several predictive models, such as the Johnson and Ettinger/ASTM E 1739-95 Model. 

Because site-specific values of a number of input parameters to these models (e.g., capillary zone 

thickness, soil air content) are not known, model default values were used to calculate the exposulre point 

air concentrations. These default values are generally conservative and tend to overestimate air 

concentrations. However, using these default assumptions is expected to have minimal effect on ,the total 

risks because risks from the other exposure routes, such as ingestion and dermal contact, are much 

,, greater than risks from inhalation. 
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7.5.4.3 Exposure Routes and Receptor Identification 

An attempt was made to simplify the various receptor groups and exposure routes of potential concern in 

this report. However, the uncertainty associated with this approach is minimal since exposure routes and 

potential receptors are considered to be well-defined, based on the limited land use observed at the site. 

In addition, exposure routes eliminated from further evaluation were excluded only after a qualitative 

evaluation of potential exposure. 

7.5.4.4 Exposure Parameters 

Each exposure factor (for RME and CTE scenarios) selected for use in the risk assessment has some 

associated uncertainty. Generally, exposure factors are based on surveys of physiological and lifestyle 

profiles across the United States. The attributes and activities studied in these surveys generally have a 

broad distribution. To avoid underestimation of exposure, the USEPA guidelines on the RME receptor 

were used, which ge.nerally consist of the 95th percentile for most parameters. Therefore, the selected 

values for the RME receptor represent the upper bound of the observed or expected habits of the majority 

of the population. 

Generally, the uncertainty can be assessed quantitatively for a number of assumptions made in 

determining factors for calculating exposures and intakes. Many of these parameters were determined 

from statistical analyses on human population characteristics. Often the database used to summarize a 

particular exposure parameter (i.e., body weight) is quite large. Consequently, the values chosen for 

such variables in the RME scenario have low uncertainty. For many parameters for which limited 

information exists (i.e., dermal absorption of organic chemicals from soil), there is greater uncertainty. 

However, there are often sufficient data to estimate values for these parameters. 

Many of the quantities used to calculate exposures and risks in this report are selected from a distribution 

of possible values. For the RME scenario, the value representing the 95th percentile is generally 

selected for each parameter to ensure that the assessment bounds the actual risks from a postulated 

exposure. This RME risk estimate is used in risk management decisions but is limited in that it does not 

indicate what a more average or typical exposure might be, or what risk range might be expected for 

individuals in the exposed population. 

To address these issues, the USEPA (February 1992) has suggested the use of the CTE receptor, whose 

intake variables are set at approximately the 50th percentile of the distribution. The risks for this receptor 

seek to incorporate the range of uncertainty associated with various intake assumptions. Exposure 

parameters for the CTE scenario are presented in Tables 7-8 through 7-27. Some of the parameters 
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., L 
were estimated using professional judgment, although USEPA provides minimal guidance for the CTE 

evaluation (USEPA, May 1993). 

A summary of the estimated risks for the CTE scenarios are contained in Tables 7-41 through 7-49. 

The cumulative HIS associated with the CTE scenario for the full time worker, maintenance/utility worker, 

recreational user, adolescent trespasser, and day care center child are less than unity. The cumulative 

HIS for the construction worker, adult ,and child residents are greater than unity. 

Cumulative ILCRs for the CTE for all identified human receptors, except residents, are either below or 

within the USEPA target risk. range, 1 E-4 to 1 E-6. The ILCR for residents slightly exceeds the USEPA 

target risk range. 

The evaluation of risks for the CTE indicates that, although estimated potential risks for the GTE are less 

than the RME, adverse effects may be incurred by potential future residents under CTE exposure 

conditions. 

7.5.5 Uncertainty in the Toxicoloqical Evaluation 

Uncertainties associated with the toxicity assessment (determination of RfDs and CSFs and use of 

available criteria) are presented in this section. 

7.5.5.1 Derivation of Toxicity Criteria 

Uncertainty associated with the toxicity assessment is associated with hazard assessment and dose- 

response evaluations for the PCOCs. The hazard assessment deals with characterizing the nat:ure and 

strength of the evidence of causation, or the likelihood that a chemical that induces adverse effects in 

animals will also induce adverse effects in humans. Hazard assessment of carcinogenicity is evaluated 

as a weight-of-evidence determination, using the USEPA methods. Positive animal cancer test data 

suggest that humans contain tissue(s) that may also manifest a carcinogenic response; however, the 

animal data cannot necessarily be used to predict the target tissue in humans. In the hazard assessment 

of noncancer effects, however, positive animal data suggest the nature of the effects (i.e., the target 

tissues and type of effects) anticipated in humans. 

_““2. 

Uncertainty in hazard assessment arises from the nature and quality of the animal and human data. 

Uncertainty is reduced when similar effects are observed across species, strain, sex, and exposure route; 

when the magnitude of the response is clearly dose-related; when pharmacokinetic data indicate a similar 

fate in humans and animals; when postulated mechanisms of toxicity are similar for humans and animals; 
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and when the chemical of concern is structurally similar to other chemicals for which the toxicity is more 

completely characterized. 

Uncertainty in the dose-response evaluation includes the determination of a CSF for the carcinogenic 

assessment and derivation of an RfD or RfC for the noncarcinogenic assessment. Uncertainty is 

introduced from interspecies (animal to human) extrapolation, which, in the absence of quantitative 

pharmacokinetic or mechanistic data, is usually based on consideration of interspecies differences in 

basal metabolic rate. Uncertainty also results from intraspecies variation. Most toxicity experiments are 

performed with animals that are very similar in age and genotype so that intragroup biological variation is 

minimal, but the human population of concern may reflect a great deal of heterogeneity including unusual 

sensitivity or tolerance to the PCOC. Even toxicity data from human occupational exposure reflect a bias 

because only those individuals sufficiently healthy to attend work regularly (the “healthy worker effect”) 

and those not unusually sensitive to the chemical are likely to be occupationally exposed. Finally, 

uncertainty arises from the quality of the key study from which the quantitative estimate is derived and the 

data base. For cancer effects, the uncertainty associated with dose-response factors is mitigated by 

assuming the 95 percent upper bound for the slope factor. Another source of uncertainty in the 

carcinogenic assessment is the method by which data from high doses in animal studies are extrapolated 

to the dose range expected for environmentally exposed humans. The linearized multistage model, 

which is used in nearly all quantitative estimations of human risk from animal data, is based on a 

nonthreshold assumption of carcinogenesis. There is evidence to suggest, however, that epigenetic 

carcinogens, as well as many genotoxic carcinogens, have a threshold below which they are 

noncarcinogenic (Williams and Weisburger, 1991); therefore, the use of the linearized multistage model is 

conservative for chemicals that exhibit a threshold for carcinogenicity. 

F 

For noncancer effects, additional uncertainty factors may be applied in the derivation of the RfD or RfC to 

mitigate poor quality of the key study or gaps in the data base. Additional uncertainty for noncancer 

effects arises from the use of an effect level in the estimation of an RfD or RfC because this estimation is 

predicated on the assumption of a threshold below which adverse effects are not expected. Therefore, 

an uncertainty factor is usually applied to estimate a no-effect level. Additional uncertainty arises in 

estimation of an RfD or RfC for chronic exposure from less-than-chronic data. Unless empirical data 

indicate that effects do not worsen with increasing duration of exposure, an additional uncertainty factor is 

applied to the no-effect level in the less-than-chronic study. Uncertainty in the derivation of RfDs is 

mitigated by the use of uncertainty and modifying factors that normally range between 3 and 10. The 

resulting combination of uncertainty and modifying factors may reach 1,000 or more. 

The derivation of dermal RfDs and CSFs from oral values may cause uncertainty. This is particularly the 

case when no gastrointestinal absorption rates are available in the literature or when only qualitative 
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statements regarding absorption are available. 

7.5.5.2 Use of Arsenic Toxicity Criteria 

The carcinogenicity of arsenic via ingestion is not confirmed by the available data. However, the USEPA 

has proposed an oral unit risk factor that was used for all oral and dermal exposures to arsenic at this 

site. Since arsenic is selected as a PCOC in surface soil, surface/subsurface soil, and groundwater at 

Site 11, the risks associated with this chemical may be overstated. 

7.5.6 Uncertaintv in the Risk Characterization 

Uncertainty in risk characterization results primarily from assumptions made regarding additivity of effects 

from exposure to multiple PCOCs from various exposure routes. High uncertainty exists when s,umming 

cancer risks for several substances across different exposure pathways. This assumes that each 

substance has a similar effect and/or mode of action. Often compounds affect different organs, have 

different mechanisms of action, and differ in their fate in the body, so additivity may not be an appropriate 

assumption. However, the assumption of additivity is made to provide a conservative estimate of risk. 

Finally, the risk characterization does not consider antagonistic or synergistic effects. Little or no 

information is available to determine the potential for antagonism or synergism for the PCOCs. 

Therefore, this uncertainty cannot.be discussed for its impact on the risk assessment, since it may either 

underestimate or overestimate potential human health risk. 

7.6 SUMMARY AND CONCLUSIONS 

The human health risk assessment for Site 11 was performed to characterize the potential risks to likely 

human receptors under current and future land use. Potential receptors are full time ,workers, 

maintenance/utility workers, construction workers, recreational users, trespassers, day care center 

children, and hypothetical child and adult residents. 

The list of PCOCs for Site 11 includes the following: 

Surface/Subsurface Soil PCOCs - Cadmium, Mercury 

Groundwater PCOCS - 1 ,l -Dichloroethene, cis-1,2-Dichloroethene , 1,2-Dichloroethane, 

Bromodichloromethane, Carbon Tetrachloride, Chloroform, Tetrachloroethene, Trichloroethene, Arsenic, 

Mercury, and Ammonium Perchlorate. 
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Surface Water PCOCs - Bromodichloromethane, Chloroform, and Aroclor-1260 

Sediment PCOCs - Aroclor-1254, Aroclor-1260, and Arsenic 

Quantitative estimates of noncarcinogenic and carcinogenic risks (HIS and ILCRs, respectively) were 

developed for these potential human receptors. Minimal risks (i.e., His less than unity and ILCRs within 

the USEPA target risk range) were estimated for full time workers, maintenance/utility workers, adult 

recreational users, and day care center children. 

Elevated risks were estimated for construction workers, adolescent trespassers, child and adult residents. 

Cumulative HIS for construction workers and adolescent trespassers exceed unity. The elevated HIS for 

these receptors are due to exposure to PCBs in sediment. Cumulative HIS for the child and adult resident 

exceed unity; cumulative ILCRs for future residents exceed 1 .OE-4, the upper limit of the USEPA target 

risk range. The elevated HIS for residents are due to exposure to PCBs in sediment and to perchlorate in 

groundwater. The elevated ILCRs for residents are due to exposure to PCBs in surface water and 

sediment. 

Potential inhalation exposures from soil at Site 11 were semi-quantitatively evaluated in the risk 

assessment in Table 7-2. Inhalation of volatile emissions from soil and fugitive dust were evaluated by 

comparing maximum constituent concentrations to USEPA Soil Screening Levels for transfers from soil to 

air. The SSLs are based on residential land use and lifetime exposure scenarios and are, therefore, 

conservative values for workers, recreational users, trespassers and day care center children. It should 

be noted that the majority of the site is vegetated, thereby reducing the generation of fugitive dust via 

wind erosion. As shown in Table 7-2, potential risks associated with inhalation exposures via migration 

from surface soil to air are minimal. 

The media of concern for Site 11 are surface water, sediment, and groundwater. Elevated risks 

(noncarcinogenic and/or carcinogenic) for surface water and sediment are a result of exposure to PCBs 

(Aroclor-1260 in surface water and Aroclor-1254 and Aroclor-1260 in sediment). Elevated risks 

associated with PCBs may be overstated. Because of the limited sediment data (4 samples), the 

maximum detected.concentration was used to represent the exposure point concentration. A significant 

reduction in the PCB concentrations was seen downgradient of the maximum detected concentration. 

The true exposure concentration would be significantly less, thus significantly reducing risk. Furthermore, 

the maximum total PCB concentration is less than the “low occupancy” TSCA ARAR of 25 mg/kg. No 

significant risks associated with exposure to PCBs would be expected at the site. 
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Elevated risks (noncarcinogenic) for groundwater are a result of exposure to chloroform, arsenic, and 

ammonium perchlorate under residential conditions. 
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TABLE 7-3 

OCCURRENCE, DISTRI&tTION. AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN- GROUNDWATER 
SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

)3enario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Groundwater 

156-60-5 trans.1.2.dichloroethene 0.39 J 2.5 fQ/L 11GWllO 2l36 1 1 
107-06-2 1,2-Dichloroethane 0.44 J 65 M/L llGWl10 7/36 
541-73-1 1,3 Dichlorobenzene 0.55 J 0.55 J pg/L 1 iGW29 i/36 
106-46-7 1.4 Dichlorobenzene 0.79 J 0.79 J UglL 11 GW29 l/36 
67-64-l Acetone 1.5 J 3.1 J pg!L 11 GW24 13/29 

Bromodichloromethane 0.33 J 0.38 
Carbon Tetrachloride 0.41 J 5.2 
Chlorobenzene 1.8 1.8 
Chloroform 0.31 J 18 
Methvlene Chloride 0.5 J 0.5 

2/36 
2/36 
1/36 
16/36 
1/36 

2.5 NA 
1 65 NA 
1 0.55 NA 
1 0.79 NA 

1.2-2.6 3.1 NA 
1 0.36 NA 
1 5.2 NA 
1 1.8 NA 
1 18 NA 
2 0.5 NA 

i27-16-4 Tetrachloroethene 1 0.26 J 60 UglL 11 GW28 8/36 1 60 .tiA 
79-01-6 Trfchloroefhene 0.25 J 390 fig/L IlGWllO 17136 1 390 NA 

a 5103-71-g Alpha-Chlordane 0.12 0.12 Us/L llGW27 1136 0.05 - 0.052 0.12 NA 
5103-74-2 Gamma-Chlordane 0.1 0.1 fig/L 11 GW27 l/36 0.05 - 0.052 0.1 NA 
121-14-2 2,4 Dinifrotoluene 0.21 0.29 fidL 11 GW29 4136 0.2 0.29 NA 

l-89-6 [Iron 
,nn. I,^^_1 

48.2 L 1 160000 [ 
n. co. 

7439-97-6 Mercury 0.46 1.9 fig/L 11 GW24 3/36 0.2 1.9 NA 
7440-02-O Nickel 7.7 174 flglL 1 lGW69 27136 7.5 174 NA 
7440-09-7 Potassium 2780 10700 fig/L 11 GW29 20/36 743 - 2550 10700 NA 
7782-49-2 Selenium 2.6 K 10.1 K pg/L 11 GW66 5136 2.5.7.8 10.1 NA 

7440-22-4 Silver 3.8 3.8 l&g/L llGW109 l/36 2.6 - 3.5 3.6 NA 
7440-23-5 Sodium 2290 53300 f&f/L 11 GW69 36/36 0 53300 NA 
7440-28-o Thallium 3 5.5 pg/L 11 GW84 5136 2.9.8.9 5.5 NA 
7440-62-2 Vanadium 19.8 140 pg/L 11 GW69 6136 2.1 - 15.1 140 NA 

7440-66-6 Zinc 12.7 463 Ug/L 1 lGW29 20136 6.9 - 73.4 463 NA 

,TTNUS99 .Ammonium Perchlorate , 6.26 , I 84.7 , , fig/L , llGW23 , 8136 , 5 . 84.7 I NA 



TABLE 7-3 

OCCURRENCE, DISTRIBUTION, AND SELECTiON OF POTENTIAL CONSTITUENTS OF CONCERN- GROUNDWATER 
SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

E.WlOQh: 
1 Sample and duolicale are counted as two seoarale samoles when determining the minimum and maximum 

1 lGW23 
llGW24 
11 GW25 
11 GWPB 
llGW27 
11 GW20 
11 GW29 
11 PZ62 
11 PZ63 
llPZ54 
11 PZ65 
11 GW66 
11 GW67 
11 GW68 
1 lGW69 
llGW70D 
llGW71 
1 lGW72 
11 GW73 

llGW64-D 
11 GW65 2 
11 GW66 3 
11 GW67 4 
llGW67-D 
llGW66 
11GWlOl 
llGW102 5 
llGW103 
llGW104 
llGW105 6 
11Gw106 
llGW106-D 7 
llGW107 6 
llGW108 9 
llGW109 10 
IlGWllO 11 
llGW111 

detected concentrations. 
Values presented are sample-specific quanlilalion limits. 
The maximum detected concentration is used for screening purposes. 
To determine whether metal concentrations are within background levels, a comparison of site concentrations 
with Base-wide background data was made by means of the Wilcoxon Rank Sum Test. If the Wilcoxon Test 
determined that a constituent concentration was not significanly different from background, that 
chemical was not selected as a PCOC. 
The risk-based soil PCOC screening level for residential lap waler use is presented. The value is based on a 
target hazard quotient oi 0.1 for noncarcinogens (denoted with a “N” flag) or an incremental cancer 
risk of IE-6 for carcinogens (denoted with a “c’ flag) (USEPA, Region Ill, April 1999). 
The chemical is selected as a PCOC if the maximum detected concentration exceeds the risk-based 
PCOC screening level and base-wide screening levels. 
Secondary MCL, based on aesthetic waler quality (i.e., color, odor, taste, etc.). 
Hexavalenl Chromium. 
Manganese-Nonfood. 
Mercury as Merculic Chloride. 
Health-based action level (California Depattmenl of Health Services, January. 1999). 

Definitions: 
ARARfrBC = Applicable or Relevant and Aoorooriale ReauirementiTo Be Considered 
C = Carcinogen 
PCOC = Potential Constituent of Concern 
FED-AL = Federal Action Level (USEPA, October. 1996) 
FED-MCL = Federal Maximum Contaminant Level (USEPA. Oclob& 1996) 
J = Estimated Value 
K = Value Estimated with a High Bias 
L = Value Estimated with a Low Bias 
N = Noncarcinogen 
NA = Not Applicable/Not Available. 

Rationale Coda: 
For Selection as a PCOC: 

ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 
BKG = Wtlhin background levels 
BSL = Below PCOC Screening Level 
NUT = Essential Nutrient 

Bolded values indicate that the maximum site concentration 
exceeds lhe specified criterion. 



TABLE 7-7 

EXPOSURE POINT CONCENTRATIONS FOR COPCs 
REASONABLE MAXIMUM EXPOSURE (EPC) 

SITE 11 
NSWC, WHITE OAK, MARYLAND 

Exposure Point Concentration 
Chemical of Potential 

Concern Subsurface Soil”’ Surface Water(‘) Sediment”’ Groundwater 

(w/kg) (mg/L) (mg/W bv3M 
1 ,l -Dichloroethene NAc3’ I NAc3’ I NAt3’ 7.0’1 E-04 4 
cis-1,2-Dichioroethene I NAt3’ NAc3’ NA13’ 9.34E-03 4 
1,2-Dichloroethane NAc3’ NAc3’ NAc3’ 1.313E-03 4 
Bromodichloromethane 1 I NA13) * ., . I I 7 7nF-n2 k.. v- w- I ~~~ I tilA(3) I .I . 3.8OE-04 5 
Carbon tetrachloride NAt3’ NAc3’ NA13’ 6.413E-04 4 
Chloroform NAc3’ 6.30E-03 NAt3’ 1.62E-03 4 
Tetrachloroethene NAc3’ NAc3’ NAt3’ 1.84E-03 4 
Trichloroethene NAc3’ NAc3’ NAt3’ l.O13E-02 4 
Aroclor-1254 NAc3’ NAt3’ 1.20E+Ol NAc3’ 
Aroclor-1260 NAc3’ 8.30E-04 5.80E+OO NAc3’ 
Arsenic NAt3’ NAc3’ 9.90E+OO 3.0OE-0g4 

Cadmium 

Mercury 

Ammonium Perchlorate 

2.58E+Ol NAc3’ NAt3’ NAc3’ 

3.40E+OO NAt3’ NAc3’ 1.87E-04 4 

NAc3) NAc3) NAt3) 8 !WF-n.? 4 

1 Maximum detected concentration is used; less than ten samples were collected in the specified medium. 
2 The exposure concentration is the 95% upper confidence limit (UCL) on the arithmetic mean based on 

distribution of the data set (normal or lognormal), unless otherwise noted. 
3 NA - Not applicable. Chemical is not a chemical of potential concern for this medium. 
4 Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed. 
5 Maximum detected concentration is used since the 95% UCL exceeds the maximum 

detected concentration. 



TABLE 7-22 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR 

EXPOSURE OF FUTURE ADULT RESIDENTS TO SURFACE WATER 

SITE 11 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Resident 

Exposure Psrametar Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion CW Chemical Concentration in Water MWL) 95%.UCL EPA 1333a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mg/kg-day)= 

CR Contact Rate with Surface Water (UW 0.05 EPA 1968d 0.05 EPA 19864 CwxCRxETxEFxED 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a BWxAT 

ED Exposure Duration (years) 24 EPA 1993a 7 EPA 1993a 

ET Exposure Time (hr/day) 2 Professional judgement 1 Professional JUdQement 

BW Body Weight (kg) 70 EPA 1969a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1969a 25,550 EPA 1969a 

AT-N Averaging Time (Noncancer) (Wd 6,760 EPA 1939a 2,555 EPA 1969a 

Dennal CW Chemical Concentration in Water @W) 95%UCL EPA 1933a 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surface Area (cd 9,000 EPA 19978 9,000 EPA 1997a DAevent x FV x FF x ED x A 

KP Permeability Constant (cmihr) Chemical-specific EPA 19924 Chemical-specific EPA 19924 BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency (days/year) 350 Professional judgement 234 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (years) 24 Professional judgement 7 Professional Judgement 

BW Body Weight (kQ) 70 EPA 1969a 70 EPA 1989a 

tevent Duration of Event (hr/event) 2 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1969a 25,550 EPA 1969a 

AT-N Averagjng Time (Noncancer) (days) 6,760 EPA 1939a 2,555 EPA 1969a 



TABLE 7-23 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SITE 11 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Waler 

Exposure Point: S&ace Water , 

Receptor Population: Child Resident 

Receptor Age: Child (0 -6 Years) 

Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion CW Chemical Concentration in Water OWL) QB%UCL EPA 1993a 95%UCL EPA 1993a Chronic Daily Intake (CDI) (mg/kg-day)= 

CR Contact Rate with Surface Water (W 0.05 EPA 19884 0.05 EPA 19884 CwxCRxETxEF’xED 

EF Exposure Frequency (days/year) 350 EPA 1993a 234 EPA 1993a BWxAT 

ED Exposure Duration Wars) 6 EPA 1993a 2 EPA 1993a 

ET Exposure Time (hdday) 2 Professional judgement 1 Professional Judgement 

BW Body Weight (kg) 15 EPA 1989a 15 EPA 1989a 

AT-C Averaging Time (Cancer) VW) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989a 730 EPA 1989a 

Dermal CW Chemical Concentration in Water (WL) 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Absomed Dose = 

A Skin Surface Area (cm*) 3506 EPA 1997a 3506 EPA 1997a DAevent x EV x EF x ED x A 

KP Permeability Constant (cmJhr) Chemical-specific EPA 19924 Chemical-specific EPA 1992d BWxAT 

EV Event Frequency (events/day) 1 Professional judgement 1 Professional Judgement 

EF Exposure Frequency (days/year) 350 Professional judgement 234 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (w-9 6 Professional judgement 2 Professional Judgement 

BW Body Weight (kg) 15 EPA 1989a 15 EPA 1989a 

tevent Duration of Event (hrlevent) 2 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 2.190 EPA 1989a 730 EPA 1989a 



TABLE 7-24 

Indoor Air I Outdoor Ambient Air 

Receptor Population: Full Time Worker 

Exposure ‘arameter 

ROUta Code 

inhalation 

Parameter Definition Units 

Cair Chemical Concentration in Air (ms/m3) 

ira Inhalation Rate (m?hr) 

EF Exposure Frequency (days/year) 

ED Exposure Duration (years) 

ET Exposure Time (hr/day) 

BW Body Weight (kg) 

AT-C Averaging Time (Cancer) (days) 

AT-N Averaging Time (Noncancer) (days) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SITE 11 

NSWC-WHITE OAK SILVER SPRING. MARYLAND 

RME 

Value 

Derived 

2.5 

250 

25 

9 

70 

25,500 

9,125 

RME 

Rationale/ 

Reference 

EPA 1989a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional judgement 

EPA 1999a 

EPA 1989a 

EPA 1989a 

CTE 

Value 

Derived 

2.5 

219 

9 

4 

70 

25,500 

9,125 

CTE 

Rationale/ 

Reference 

EPA 1989a 

EPA 1989a 

EPA 19938 

EPA 1993a 

Professional Judgement 

EPA 19fJ9a 

EPA 1989a 

EPA 19t39a 

Intake Equation/ 

Model Name 

:hronic Daily Intake (CDI) (mglkg-day)= 

:airxIRaxETxEFxED 

BWxAT 



i 

TABLE 7-25 

Indoor Air I Outdoor Ambient Air 

Receptor Population: Resident 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR 

EXPOSURE OF FUTURE ADULT RESIDENTS TO INDOOR AND OUTDOOR AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1 tiT;z IPa;ratei Parameter Definition Units 

Inhalation Cair Chemical Concentration in Air 

IRa Inhalation Rate 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

mhn3) 
(m%r) 

(days/year) 

(years) 

(hrlday) 

(kg) 

(days) 

RME 

Value 

Derived 

0.633 

350 

24 

24 

70 

25,550 

6.760 

RME CTE CTE Intake Equation/ 

Rationale/ Value Rationale/ Model Name 

Reference Reference 

EPA 1969a Derived EPA 1969a Chronic Daily Intake (CDI) (mgfkg-day)= 

EPA 1996a 0.633 EPA 1996a CairxIRaxETxEFxED 

EPA 1993a 234 EPA 1993a EWxAT 

EPA 1993a 7 EPA 1993a 

EPA 1993a 24 EPA 1993a 

EPA 1969a 70 EPA 1969a 

EPA 1969a 25550 EPA 1989a 

EPA 1969a 2555 EPA 1969.s 

,. 



TABLE 7-26 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR 

EXPOSURE OF FUTURE CHILD RESIDENTS TO INDOOR AND OUTDOOR AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Point: Indoor Air/Outdoor Ambient Air 

Receptor Population: Resident 

Receptor Age: Child (O-6 Years) 

Exposure Parameter 

Route Code 

Inhalation 

Parameter Definition 

Cair Chemical Concentration in Air 

IFia Inhalation Rate 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Units 

(mg/m3) 

(m?hr) 

(days/year) 

(years) 

(hdday) 

6%) 

(days) 

Kws) 

RME 

Value 

Derived 

0.5 

350 

6 
24 

15 

25,550 

2,190 

RME 

Rationale/ 

Reference 

EPA 1989a 

EPA 1996a 

EPA 1993a 

EPA 1993a 

EPA 1993a 

EPA 1989a 

EPA 1969a 

EPA 1989a 

CTE 

Value 

Derived 

0.5 

234 

2 

24 

15 

25550 

730 

CTE 

Rationale/ 

Reference 

EPA 1989a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional Judgement 

EPA 1969a 

EPA 1989a 

EPA 1969a 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)= 

CairxIRaxETxEFxFD 

BWxAT 



TABLE 7-27 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Day Care Child 

Receptor Age: Child (O-6 Years) 

arameter 

Code 

Parameter Definition Units 

Cair Chemical Concentration in Air (w@ 
IRa Inhalation Rate (mhr) 
EF Exposure Frequency (days/year) 

ED Exposure Duration (Years) 

ET Exposure Time (hr/day) 

SW Body Weight (kg) 

AT-C Averaging Time (Cancer) (days) 

AT-N Averaging Time (Noncancer) Ws) 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR 

EXPOSURE OF DAY CARE CENTER CHILDREN TO INDOOR AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

RME 

Value 

Derived 

1.2 

250 

6 

6 

15 

25,550 

2,190 

RME 

Rationale/ 

Reference 

EPA 1969~ 

EPA 1996a 

EPA 1993a 

Professional judgement 

Professional judgement 

EPA 1989~ 

EPA 1989c 

EPA 1989c 

CTE 

Value 

Derived 

1.2 

219 

3 

4 

15 

25550 

1095 

CTE 

Rationale/ 

Reference 

EPA 1959c 

EPA 1996a 

EPA 1993a 

Professional Judgement 

Professional Judgement 

EPA 1969c 

EPA 1969~ 

EPA 1969c 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mglkg-day)= 
I 

ZairxIRaxETxEFxED 

SWxAT 



TABLE 7-28 

1 ,l -Dichloroethene 

1 ,BDichloroethane 

B tromodichloromethane 

C :arbon Tetrachloride 

C :hloroform 

1 etrachloroethene 

T richloroethene 

P ‘olychlorinated Biphenyls 

A roclor-1254 

A roclor-1260 

A rsenic 

CANCER TOXICITY DATA -- ORAUDERMAL 
SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Concern 

Oral CSF Oral to Dermal 

Adjustment 

Factor”’ 

Adjusted Dermal 

Cancer Slope Factor”’ 

Units Weight of Evidence/ 

Cancer Guideline 

Description 

Source Datet3) 

6.OE-01 1 

9.1 E-02 1 

6.2E-02 1 

1.3E-01 1 

6.1 E-03 1 

5.2E-02 1 

1 .l E-02 1 

2.OE+OO 0.8 

2.OE+OO 0.8 

2.OE+OO 0.8 

1.5E+OO 0.95 

6.00E-01 

9.10E-02 

6.20E-02 

1.30E-01 

6.1 OE-03 

5.20E-02 

1 .lOE-02 

2.50E+OO 

250E+OO 

2.50E+OO 

1.58E+OO 

(mg/kg-day).’ C 

(mg/kg-day).’ 62 

(mg/kg-day).’ 82 

(mg/kg-day).’ 82 

(mglkg-day).’ 82 

(mg/kg-day).’ B2 

(mg/kg-day).’ 82 

(mg/kg-day).’ 82 

(mglkg-day)’ 82 

(mg/kg-day).’ 82 

(mg/kg-day).’ A-inhalation 

IRIS 4/12/99 

IRIS 4/l 2l99 

IRIS 4/l 2199 

IRIS 4/l 2199 

IRIS 4/12/99 

NCEA 4/l 2199 

NCEA 4/l 2/99 

IRIS 4112199 

IRIS 4/l 2i99 

IRIS 4/l 2199 

IRIS 4/12/99 

1 USEPA (November 1998). 

2 CSFdermal = CSForal/(Oral to Dermal Adjustment Factor) 

3 Dates of IRIS, HEAST, or NCEA. 

Notes: 

CSF = Cancer Slope Factor 

IRIS = Integrated Risk Information System, on-line database search (USEPA, April 1999) 

HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997) 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region Ill RBC Table, April 1999) 

NA = Not Applicable since oral CSF is not available 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are 

available 

82 - Probable human carcinogen - indicates sufficient evidence in animi 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 



TABLE 7-29 

CANCER TOXICITY DATA -- INHALATION 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Concern 

Unit Risk Units Adjustment”’ inhalation Cancer 

Slope Factor (CSF,) 

Units Weight of Evidence/ 

Cancer Guideline 

Description 

Source Date 

,l-Dichlorethene 5.OE-05 

,2-Dichloroethane 2.6E-05 

lromodichloromethane NA 

:arbon Tetrachloride 1.5E-05 

:hloroform 2.3E-05 

‘etrachloroethene 1.7E-06 

richloroethene 1.7E-06 

‘olychlorinated Biphenyls 5.7E-04 

,roclor-1254 5.7E-04 

Lroclor-l 260 5.7E-04 

,rsenic 4.3E-03 

:admium l .BE-03 

3.5E+03 

3.5E+03 

3.5E+03 

35E+03 

3.5E+03 

3.5E+03 

3.5E+03 

3.5E+03 

3.5E+03 

3.5E+03 

35E+03 

35E+03 

1.75E-01 

9.1 OE-02 

NA 

5.30E-02 

ELlOE-02 

6.00E-03 

6.00E-03 

2.00E+OO 

2.00E+OO 

2.00E+OO 

1.51 E+Ol 

6.30E+OO 

(mg/kg-day).’ 

(mg/kg-day)’ 

(mg/kg-day).‘. 

(mg/kg-day).’ 

(mg/kg-day)’ 

(mg/kg-day).’ 

(mglkg-day)’ 

(mg/kg-day).’ 

(mglkg-day).’ 

(mg/kg-day).’ 

(mg/kg-day)” 

(mg/kg-day).’ 

C IRIS 4/l 2199 

82 IRIS 4/l 2i99 

82 IRIS 4/l 2199 

82 IRIS 4/l 2199 

82 IRIS 4112199 

82 NCEA 4112199 

82 NCEA 4/l 2199 

82 IRIS 4/l 2199 

82 IRIS 4/l 2199 

82 IRIS 4/l a99 

A IRIS 4/l 2l99 

Bl IRIS 4/12/99 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region III RBC Table, April 12,1999) 

NA = Not Avalable 

1 Adjustment factor for converting unit risk to CSF+. Value Equals 70 Kg/20m3 x 1000 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 



TABLE 7-30 

NON-CANCER TOXICITY DATA -- ORAUDERMAL 
SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

1 USEPA (November 1998). 
2 RfD dermal = RfDoral x (Oral to Dermal Adjustment Factor) 
3 Dates of IRIS, HEAST, or NCEA 

Notes: RfD = Reference dose 
CNS = Central Nervous System 
IRIS = Integrated Risk Information System, on-line database search (USEPA, April 1999) 
HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997) 
NCEA = USEPA National Center for Environmental Assessment (USEPA RBC Table, April 1999) 
NA = Not applicable since an oral RfD is not available for this compound data 
NOAEL = No Observed Adverse Effect Level 

Blank spaces indicate that data are not available for the specified constituent/parameter. 



TABLE 7-31 ~ 

NON-CANCER TOXICITY DATA -- INHALATION 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Concern 

Chronic/ 

Subchronic 

Value 

Inhalation 

RfC 

Units Adjusted 

Inhalation 

RfD”’ 

Units 

1,l -Dichlorethene Chronic 

cis-1 ,P-Dichloroethene Chronic 

1 ,P-Dichloroethane Chronic 

. Bromodichloromethane Chronic 

Carbon Tetrachloride Chronic 

Chloroform Chronic 

Tetrachloroethene Chronic 

Trichloroethene Chronic 

4.9E+OO 

2.OE+OO 

3.OE-01 

4.9E+02 

1.4E-03 

5.7E-04 

8.6E-05 

1.4E-01 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mgikg-day 

mglkg-day 

mglkg-day 

IRIS = integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region III RBC Table, April 12,1999) 
1 Adjusted inhalation RfD is connected from the inhalation RfC by the following equation = RfD = Rfc x 

20m3/(70 Kg x 1000). 
Blank spaces indicate that data are not available for the specified constituent/parameter. 

Uncertainty/Modifying 



TABLE 7-32 

CUMULATIVE RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE 
SITE 11 

NSWC - WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

I Exposure Route Full Time Worker 
Maintenance/Utility 

Wnrkar L 
HAZARD INDEX 

I 

Ingestion of Groundwater 
Dermal Contact with 
Groundwater 

Construction Adult Adolescent Day Care Center 
Adult Resident Child Resident 

I ..-...-. I Worker Recreational User Trespasser Child 

9.5E-01 2.2E+OO 
^- -- I 

2.7E-02 3.8E-02 

Inhalation of Volatiles from 
Groundwater While Showering I I I 

1.5E-01 
I 

6.9E-01 
I 

Inhalation of Volatiles from 
Groundwater by Vapor 2.5E-02 

I I 
I I 5.7E-02 

I 
I 3.6E-02 I 1 .OE-01 I 

Intrusion - Indoors I 
Inhalation of Volatiles from I 

Groundwater - Outdoors 
Incidental Ingestion of 
Subsurface Soil . 
Dermal Contact with 
Subsurface Soil 
Incidental Ingestion Surface 
Water 
Dermal Contact with Surface 
w2tl.v 

6.OE-05 1.6E-05 8.2E-05 8.3E-05 2.3E-04 

8.9E-03 2.1E-01 

5.3E-02 2.7E-01 

2.4E-05 1.3E-04 1 .OE-03 4.9E-03 

1.7E-04 8.OE-04 7.1E-05 1.4E-04 2.4E-03 4.3E-03 . .-.-. 
Incidental Ingestion of 
Sediment 

Dermal Contact with Sediment 

Total Risk: 

8.9E-02 2.1E+OO 4.OE-02 2.1E-01 8.7E-01 8.1E+OO 

4.7E-01 2.4E+OO 6.OE-01 l.lE+OO 1.3E+Ol 2.4E+Ol 

2.6E-02 6.3E-01 5.OE+OO 6.4E-01 1.4E+OO 5.7E-02 1.5E+Ol 3.5E+Ol 



TABLE 7-32 

CUMULATIVE RISK SUMMARY - REASONABLE MAXIMUM EXPOSURE 
SITE 11 

NSWC - WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

INCREMENTAL CANCER RISK 

Exposure Route Full Time Worker 
Maintenance/Utility Construction Adult Adolescent Day Care Center 

Worker Worker Recreational User Trespasser Child 
Adult Resident Child Resident 

Ingestion of Groundwater 5.1E-05 2.9E-05 
Dermal Contact with 
Groundwater 

1.7E-07 3.5E-08 1.9E-06 6.7E-07 

Inhalation of Volatiles from 
Groundwater While Showering 

1.2E-06 1.4E-06 

Inhalation of Volatiles from 
Groundwater by Vapor 3.8E-07 2.1E-07 5.2E-07 3.6E-07 
Intrusion - Indoors 
Inhalation of Volatiles from 
Groundwater - Outdoors 

8.2E-10 2.3E-10 4.5E-11 l.lE-09 7.7E-10 

Incidental Ingestion of 
Subsurface Soil 
Dermal Contact with 

_- 

Subsurface Soil 
Incidental Ingestion Surface 
Water 

2.5E-08 4.4E-08 8.8E-07 1 .OE-06 

Dermal Contact with Surface 
Water 

6.9&05 1.4E-05 3.7E-05 2.4E-05 9.1 E-04 4.1E-04 

Incidental Ingestion of 
Sediment 

2.5E-06 2.4E-06 1.4E-06 2.4E-06 2.4E-05 5.5E-05 

Dermal Contact with Sediment l.lE-05 2.1 E-06 1.6E-05 1 .OE-05 2.8E-04 1.3E-04 

Total Risk: 3.9E-07 8.2E-05 1.8E-05 5.4E-05 3.6E-05 2.1 E-07 1.3E-03 6.3E-04 



TABLE 7-33 

Medium Exposure 

Medium 

roundwater Water 

REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FULL TIME WORKER 

SITE 11 

Scenario Timeframe: Future 
Receptor Population: Full Time Worker 
Receptor Age: Adult 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Point 

Chemical 

Dnsitellndoor Air 1 .I-Dichloroethene 

cis-1.2.Dlchloroethene 

1.2.Dichloroethane 

Bromodrchlaromethane 

I Carbon tetrachloride 

Chloroform 

Tetrachloroethene 

Trlchloroethene 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

Z.iE-07 

1.7E-08 

ti.OE-08 

4.9E-08 

3.7E-09 

4.3E-08 

Total Risk Across Groundwatc Total Risk Across Groundwatc 

Exposure 

Chemical 
I 

Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

Liver 

Blood 

““‘““’ 
l-Dlchloroethene 

s-1.2.Dichloroethene 

P-Dichloroethane 

‘omodichloromethane 

arbon tetrachloride 

htoroform 

,trachloroethene 

lchloroethene 

Kidney 

Liver 

LIVU 

Liver 

CNS I 
I 

Total Hazard Index Across AU Media and All Exposure Routes I 2.6E-02 

3.7E-04 

5.5E-03 

2 OE-02 

3.7E-05 

3.7E-04 

5.5E-03 

Z.OE-02 

3.7E-05 

1 

ll 
.k Across All Media and All Exposure Routes Total Liver HI = I] 



TABLE 7-34 

Medium Exposure 

Medium 

ubsurface Soil Subsurface Soil 

urface water surface water 

ediment Sedrment 

roundwater 

REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE I UTILITY WORKER 

SITE 11 

Scenario Timeframe: Future 
Receptor Population: Marntenance / Utility Worker 
Receptor Age: Adult 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 
I 

Chemical 

Onsite Diitches Sromodichloromethane 

Chloroform 

Arc&or-1260 

Onsrte Diitches Aroclor-1254 

Onsite 

*rK!,0r-1260 

AW2”iO 

1.1.Dichloroethene 

cis-t ,2-Dichtoroethene 

1.2.Dichloroethane 

Bromodichloromethane 

Carbon tetrachloride 

Chloroform 

Tetrschloroethene 

Trichtoroethene 

Arsenic 

MerCury 

Ammonium Perchlorate 

tngestron 

1.2E-06 

5.QE-07 

7.5E-07 

Carcinogenic Rrsk 

lnhalabon 

,.,E-06 

2QE-09 

6.9E-05 

6.7E-06 

3.2E-06 

7.5E-07 

1.2E-10 5.1E-08 

1.6E.II 5.1E-OS 

t.6E-09 

3.3E-11 2.OE-08 

3.2E-11 7.6E-10 

2.1E-12 5.4E-08 

2.6E-11 LEE-08 

2.1E-08 

Dermal 

Total Risk Across Subsurface Soi 

Total Risk Across Surface Wate 

Total Risk Across Sedimen 

Total Risk Across Groundwate 

Chemical 

Exposure 

Routes Total 

Cadmium 

Mercury 

i.lE-08 Sromodlchlommethane 

2.QE-09 Chloroform 

6.9E-05 Aroctor-1260 

7.9E-06 Aroclor-1254 

3.8E-06 Aroclor-1260 

1.5E.08 Arsenic 

5.1E-08 l,l-Oichloroethene 

cis-1.2.Dichtaroethene 

5.iE-09 1 ,PDichloroethane 

,.6E-09 Sromodichloromethane 

2.OE-08 Carbon tetrachloride 

7.9E-10 Chloroform 

5.4E-08 Tetrachloroethene 

l.EE-08 Trichloroethene 

2.lE-08 _ Arsenic 

Mercury 

Ammonium Perchlorate 

6.$E-05 

t.3E.05 

t.7E-07 

Total Risk Across All Media and All Exposure Routes 1 8.2E-05 

Primary 

Target Organ 

Kidney 

Autoimmune 
System 

Kidney 

Liver 

Immunofogrcel. 
Nails 

Skin 

Liver 

Blood 

Non-Carcinogenic Hazard Quotient 

Ingestion 

7.3E-03 

1.6E-03 

8.5E-02 

4.6E-03 

Inhalabon 

3.!iE-07 

3.OE-06 

1.3E-05 

2.iE-08 

Krdney 

Liver 

Liver 

Liver 

CNS 

Skin 

Autoimmune 
System 

Thyroid Elfects 

Total Hazard Index Across All Media and All Exposure Routes 

4.6E-03 

2.7E-05 

2.OE-04 

5.3E-06 

3 6E-06 

6.2E-04 

3.5E-05 

2.$E-04 

7.5E-04 

1.3E.04 

1 .I E-04 

2.5E-04 

Dermal 

4.6E-02 

7.2E-03 

2.7E-05 

t.4E-04 

4.7E-Ot 

Exposure 

Routes Total 

5.3E-02 

8.8E-03 

2.7E-05 

1.4E 04 

55E-01 

9.3E-03 

2.7E-05 

2.OE-04 

5.6E-06 

3.8E-06 

8.3E-04 

4.8E-05 

2.9E-04 

7.5E.04 

1.3E-04 

t.tE-04 

2.5E-04 

6.3E-01 

Total Liver HI = 

Total CNS HI = 

Total Kidney HI = 

Total Blood HI = 

Total lmmume HI = 

Total Thyroid HI = 

Total Skin HI = 



TABLE 7-35 

REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USER 
SITE 11 

Scenario Timeframe: Future 
Receptor Population: Recreational User 
Receptor Age: Adult 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium Exposure Exposure 

Medium Point 

Surface Water Surface Water Onsite Diitches 

Sediment Sediment Onsite Diitches 

Chemical Carcinogenic Risk Chemical Non-Carclnogenlc Hazard Quotient 

Ingestion Inhalation Dermal Exposure Primary Ingestion lnhalatrun Dermal Exposure 

Routes Total Target Organ Routes Total 

Bromodichloromethane 2.2E-09 6.OE-09 8.3E-09 Bromodehloromethane Kidney 4.2E-06 l.lE-05 1.6E-05 

Chloroform 5.2E-10 t.6E~OQ 2.1E-09 Chloroform Liver 2.OE-05 E.OE-05 E.OE-05 

Arcclor-1260 2.2E-08 3.7E-05 3.7E-05 Aroclor-1260 

Aroclor-1254 6.4E-07 i.OE-05 l.lE-05 Aroclor-1254 
Immunological. 

Nails 
3.8E-02 S.QE-01 6.3E-01 

Aroclor-1260 3.1E-07 4.9E-08 5.2E-06 Aroclor-1260 

Arsenic 4.OE-07 t.lE-06 1 .SE-06 Arsenic Skin , 2.1E-03 , , 5.9E-03 7.9E-03 

Total Risk Across Surface Water 3.7E-05 Total Hazard Index Across All Media and All Exposure Routes 6.4E-01 

Total Risk Across Sediment l.EE-05 

Total Lrver HI = 6.OE-05 

Total R&k Across All Media and All Exposure Routes Total Kidney HI = t.6E-05 

Total lmmume HI = 

Total Skin HI = t---l 

6.3E-01 

7.9E-03 



: 

TABLE 7-36 

REASONABLE MAXIMUM EXPOSURE (RME) 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - DAY CARE CENTER CHILE 

SITE 11 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario TImeframe: Future 
Receptor Population: Day Care Center Child 
Receptor Age: Child 

Onsite 1 .I-Dichloroethene 

cis-1,2-Dichforoethene 

1 .P-Dichloroethane 

Bromodichloromethane 

Carbon tetrachlor!de 

Chloroform 

Tetrachtoroethene 

Trichloroethene 

Carcinogenic Rsk 

Inhalation Dermal 

l.lE-07 

9.1E-09 

Chemical 

Exposure Primary 

Routes Total Target Organ 

1 .I E-07 1 .I-Dichloroethene Liver 

cis-1 ,P-Dichloroethene Blood 

9.1E-09 1,2-Dichloroethane 

Bmmodichloromethane Kidney 

3.2E-08 Carbon tetrachloride Liver 

2.6E-06 Chloroform Liver 

ZOE-09 Tetrachloroethene Liver 

2.3E-06 Trichloroethene CNS 

Non-Carcinogemc Hazard Quotient 

Inhalation 

Total Risk Across Groundwaterj 2.1E-07 Total Hazard Index Across All Media and All Exposure Routes 1 5.7E-02 

6.3E-04 

1.2E-02 

4.4E-02 

6.3E-05 

,k Acros.s All Media and All Exposure Routes Total Liver “1 = 1 



TABLE 7-37 

REASONABLE MAXIMUM EXPOSURE (Ri!E) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKER 
SITE 11 

Scenario Timeframe: Future 
Receptor Population: Construction Worker 
Receptor Age: Adult 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

T 
Exposure Chemical Non-Carcinogenic Hazard Quotient I Chemical Carcinogenic Risk Medium Exposure 

Medium 

Ubsudace Soil SubsurfaceSo 

Point 

Ingestion Dellllal Ingestion Inhalation Dermal 

1.7E-01 2.3E-01 

3.8E-02 3.6E-02 

1.3E-04 

6.7E-04 

2.OE+OO 2.3E+OO 

Inhalation Exposure 

RouteS Total 

Cadmium 

MHCUly 

2.3E-09 Bmmodichloramethane 

5.9E-10 Chloroform 

1.4E-05 Aroclor-1260 

2.5E-06 Aroclor-1254 

1.2E-06 Araclor-1260 

8.7E.07 Arsenic 

1 .OE-08 1.1 -Dichforoethene 

cis-1 ,P.Dichloroethene 

l.OE-09 1.2.Dichlomethane 

3.2E-10 Bromodichloromethane 

4.OE-09 Carbon tetrachlodde 

1.6E-10 Chloroform 

1 .I E-08 Tetrachlomethene 

3.5E.09 Trichloroethene 

4.3E-09 Arsenic 

/,“‘u. Perchlorate 

Primaly 

Target Organ 

Kidney 

Autolmmune 
system 

Kidney 

Liver 

Immunological, 
Nails 

Exposure 

Routes Total 

4.OE~Ol 

7.4E-02 

1.3E-04 

6.7E-04 

4.4EtOO 

Skin l.lE-Of 2.3E-02 

Liver 1.3E-04 

Blood 1 .OE-03 

1.7E-06 2.6E-05 

Kidney l .EE-05 

Liver 1.5E-05 3.1 E-03 

Liver 6.5E-05 1.7E-04 

Liver 1 .OE-07 1.5E-03 

CNS 3.7E-03 

Skin 6.7E-04 

Autoimmune 
system 

5.6E-04 

Thyroid Effects , 1.3E-03 

Total Hazard Index Across All Media and All Exposure Routes 

i.3E-01 

1.3E-04 

1 .OE-03 

2.8E-05 

l .EE-05 

3 1 E-03 

2.4E-@I 

1.5E-03 

3.7E.03 

6.7E-04 

5.6E-04 

1.3E-03 

5.OE+OO 

Subsurface Soil Cadmium 

Mercury 

Onsite Diitches Bmmodichloromethane 

Chloroform 

Arc&r-1260 

Onsite Diitches Aroclor-1254 

Onsite 

Aroclor-1260 

Arsenic 

1 ,I -Dichlomethene 

cis-1.2.Dichtoroethene 

1.2.Dichloroethane 

Bromodichloromethane 

Carbon tetrachlodde 

Chlomfon 

Tetrachloroethene 

Trkhloroethene 

Arsenic 

Mercury 

Ammonium Perchlorate 

surface water Surface Water 2.3E-09 

5.9E-10 

1.4E-05 

1.3E-06 

6SE-07 

I.%07 

1 .OE-08 

1 .OE-09 

3.2b10 

4.OE-09 

iSE-10 

l.lE-08 

3.5E.09 

4.3E-09 

ediment 

iroundwater 

Sediment 

Water 

1.2E-06 

5.6E-07 

7.2E-07 

2.4E-11 

3.2E-12 

6.6E-12 

6.5E-12 

4.2E-13 

5.1E-12 

Total Risk Across Subsurface Soi 

Total Risk Across Surface Watel 

Total Risk Across Sedimen 

Total Risk Across Groundwatel 

Total Liver HI = 

Total CNS HI = 

Total Kidney HI = 

Total Blood HI = 

Total lmmume HI = 

Total Thyroid HI = 

Total Skin HI = 

Total Risk Across All Media and All Exposure Routes 1 l.EE-05 1 



TABLE 7-30 

REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSER 

SITE 11 

Scenario Timeframe: Future 
Receptor Population: Trespasser 
Receptor Age: Adoleecent 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium 

surface water 

Sediment 

Exposure 

Medium 

surface water 

Sediment 

Exposure Chemical Carcinogenic Reek Chemical Non-Carcinogemc Hazard Quotient 

Point 

Ingestion fnhafation Dermal Exposure Primary Ingestion Inhalation Dermaf Exposure 

Routes Total Target Organ Routes Total 

Onsite Diitches Sromodlchloromethane 4.OE-09 3.9E-09 7.6E-09 Sromodlchloromethane Kidney Z.ZE-05 ZPE-05 4.4E-05 

Chloroform 9.1E-IO 1 .OE-09 1.9E-09 Chloroform Liver l.OE-04 I 1 E-04 2.2E-04 

Aroclor-1260 3.9E-06 2.4E-05 2.4E-05 Aroclor-1260 

Onsite Dlitches Arocfor-1254 1.1E.06 6.5E-06 7.6E-06 Arwlor-1254 Immunofogrcal. 
N& 

2.OE-01 l.lE+OO 1.3E+OO 

Aroclor-1260 5SE-07 3.fE-06 3.7E-06 Aroclor-1260 

Arsenic 7.OE-07 7.2E-07 1.4E-06 Arsenic Skin l.lE-02 1 .I E-02 2.2E-02 

Total Risk Across Surface Water 2.4E-05 Total Hazard Index Across All Media and All Exposure Routes ,.4E+OO 

Total Risk Across Sediment 1.3E-05 

Total Liver HI = 2.2E-04 

Total Risk Across All Media and All Exposure Routes Total Kidney HI = 4.4E-05 

Total lmmume HI = 

t--/ 

1.3EtOO 

Total Skin HI = 2.2E-02 



TABLE 7-39 

REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

l- 
Carcinogenic Risk Non-Carcinogenic Hazard Quotient Medium 

urlace Water 

Exposure 

Medium 

surface water 

EXpOSUl9 

Point 

Chemical Chemical 

Exposure 

Routes Total 

2.3E-07 Bromodichforomethane 

6.1E-08 Chlorolorm 

9.tE-04 Arocbr-1260 

1.9E-04 Arocfor-1254 

9.1 E-05 Aroclor-1260 

2.7E-05 Arsenic 

5.2E-06 l,l-Oichloroethene 

cis-1.2.Dichloroethene 

1.6E-06 1,2-Dichloroethane 

2.4E-07 Bromodichloromethane 

1.2E-06 Carbon tetrachloride 

4.9E-07 Chloroform 

1.6E-06 Tetrachloroethene 

l.!x06 Trfchloroethene 

4.2E-05 Arsenic 

Mercury 

9.1E-04 

3.lE.04 

54E-05 

Ammonium Perchlorate 

Derrnal Inhalation Ingestion Ingestion inhalation Dennal Primary 

Target Organ 

Kidney 

Liver 

1.8E-04 

8.6E-04 

3.5E-04 

2.OE-03 

Immunologicaf. 
Nails 

8.2E-01 1.3E+Ol 

Skin 

Liver 

Blood 

Kidney 

Liver 

Liver 

Liver 

CNS 

Skin 

Autoimmune 
System 

Thyroid Effects 

4.5E-02 1.3E-01 

2.1E-03 3.2E-04 

2.6E-02 2.4E-03 

1.3E-03 7.2E-03 6.3E-05 

52E-04 4.5E05 

2.5-E-02 1.5E-02 7.7E-03 

4.4E.03 1.6E-01 4.3E.04 

5.OE-03 1.4E-04 3.6E-03 

4.9E-02 9.3E-03 

2.7E-01 8.3E-04 

1.7E-02 7.OE-04 

5.5E-01 1.6E-03 

Total Hazard Index Across All Media and All Exposure Routes 

Exposure 

Routes Total 

54E-04 

2.9E-03 

7.9E-08 1 SE-07 

l .BE-08 4.2E-08 

7.8E-07 9.1E-04 

l.lE-05 1.8E-04 

5.4E-06 

7.OE-06 

4.OE-06 

8.6E-05 

2.OE-05 

6.2E-07 5.9E-07 

1.2E-06 

2.2E-07 

7.9E-07 

9.3E-08 

9.OE.07 

l.lE-06 

4.2E-05 

3.1E-07 5.9&08 

1.9E-08 

1.6E-07 2.46-07 

3.9E-07 9.OE-09 

1.3E-08 6.5E-07 

2.1E-07 2.1E-07 

1.3E-07 

Total Risk Across Surface Wab 

Total Risk Across Sedimer 

Total Risk Across Groundwatf 

Onsite Diitches Bromodichloromethane 

Chloroform 

Arocfor-1260 

Onsite Dlitches Aroclor-1254 

Onsite 

Arocfor-1260 

Arsenic 

t,l-Dichloroethene 

cis-1,2-Dichloroethene 

1.2.Dichloroethane 

Bromodichloromethane 

Carbon tetrachloride 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Arsenic 

Mercury 

Ammonium Perchlorate 

ediment 

roundwater 

Sediment 

water 

1.4E+Ol 

1.7E-01 

2.5E-03 

2.8E-02 

8.5E-03 

5.7E-04 

4.8E-02 

1.7E-01 

8.8E-03 

5.8E-02 

2.8E.01 

1.8E-02 

55E-01 

1.5E+Ol 

Total Liver HI I 

Total CNS HI = 

Total Kidney HI = 

Total Blood HI = 

Total lmmume HI z 

Total Thyroid HI : 

Total Skin HI i 

Total Risk Across All Media and All Exposure Routes 1 1.3E-03 

Tb-07-39-r Z/7/00 IO:20 AM 



\ 

” 

‘,s 
I 

j 

Medium 

roundwater 

TABLE 7-40 

REASONABLE MAXIMUM EXPOSURE (ME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP’& - CHILD RESIDENT 

SITE 11 

NSWC.WHITE OAK, SILVER SPRING, MARYLAND 

WI 
Receptor Population: Resident 

Exposure 

Medium 

Surface Water 

Sediment 

Exposure I Chemical 

Point 

Onsite Diitches Bromodichloromethane 

Chloroform 

Aroclor-1260 

Onsite Diitches Aroclor-1254 

Onsite 

Aroclor-1260 

Arsenic 

1.1~Dichloroethene 

cis-1,2-Dichloroethene 

1.2-Dichloroelhane 

Bromodichloromethane 

Carbon tetrachloride 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Arsenic 

MCVCU~ 

Ammonium Perchlorate 

T 
Ingestion 

9.2E-06 

2.lE-06 

9.lE-07 

2.6E-05 

1.3E-05 

1.6E-05 

2.3E-06 

6.9E-07 

1.3E-07 

4.6E.07 

5.4E-06 

5.2E-07 

6.5E-07 

2.5E-05 

nhalatiol 

5.9E-07 

3.5E-07 

1.5E.07 

4.2E-07 

1.3E-06 

2.2E-07 

Delmal 

6.9E-08 

1.9E-09 

4.lE.04 

6.lE-05 

3.9E-05 

9.OE-06 

2.1E-07 

2.lE-06 

6.7E-09 

6.5E-06 

3.2E-09 

2.3E-07 

7.4E.06 

4.5E-06 

Total Risk Across Surface Wate 

Total Risk Across Sedimer 

Total Risk Across Groundwate 

Chemical 

Exposure 

Routes Total 

1.6E-07 Eromodichloromethane 

4.OE-06 Chloroform 

4.lE.04 Aroclor-1260 

l.lE-04 Aroclor-1254 

5.2E-05 Aroclor-1260 

2.5E-05 Arsenic 

3.1 E-06 1.1.Dichloroethene 

ciS-1.2.Dichloroethene 

l.lE-06 1 ,P-Dichloroethane 

1.4E-07 Sromodichloromethane 

6.9E-07 Carbon tetrachloride 

4.8E-07 Chloroform 

7.7E-07 Tetrachloroethene 

9.5E-07 Trichloroethenb 

2.5E.05 Arsenic 

Mercury 

4.2E-04 

1.6E-04 

3.2E-05 

Ammonium Perchlorate 

Total Risk Across All Media and All Exposure Routes /---Gil 

-I- 
Non-Carcinogenic Hazard Quotient 

Primary 

Target Organ 

Kidney 

Liver 

Ingestion 

8.6E-04 6.4E-04 

4.OE-03 3.7E.03 

Immunological. 
Nails 

7.7EtOO 2.4E+Ol 

Skin 2.3E-01 

Liver 4.jE-04 

Blood 3.4E-03 

3.2E.02 6.9E-05 

Kidney 6.3E-05 

Liver 5.7E-02 l.lE-02 

Liver 7.OE-01 6.1 E-04 

Liver 5.4E-04 5.1 E-03 

CNS 1.3E-02 

Skin 1.2E-03 

Autoimmune 
System 9.9E-04 

Thyroid Effects 2.2E-03 

Total Hazard Index Across All Media and All Exposure Routes 

4.2E-01 

5.OE-03 

6.OE-02 

2.9E-03 

1.2E-03 

5.9E-02 

1 .OE-02 

1.2E-02 

l.lE-01 

6.4E-01 

4.OE-02 

1.3E+OO 

lnhalatlon Defmal 

Total Liver HI = 

Total CNS HI = 

Total Kidney HI = 

Total Blood HI = 

Total lmmume HI : 

Total Thyroid HI = 

Total Skin HI = 

Exposure 

Routes Total 

1.5E-03 

7.7E.03 

3.lEtOl 

6.6E-01 

5.4E-03 

6.3E-02 

3&E-02 

1.3E-03 

1.3E-01 

7.lE.01 

1.7E-02 

1.3E-01 

6.4E-01 I. 

4.1 E-02 

1.3E+OO 

3.5EtOl 

Tb-07-40-r 2/7/00 lo:22 AM 



TABLE 7-41 

CUMULATIVE RISK SUMMARY - CENTRAL TENDENCY EXPOSURE (CTE) 
SITE 11 

NSWC - WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

Exposure Route Full Time Worker 
Maintenance/Utility Construction Adult Adolescent Day Care Center 

Worker Worker Recreational User Trespasser Child 
Adult Resident Child Resident 

HAZARD INDEX 

Ingestion of Groundwater 4.5E-01 15E+OO 
Dermal Contact with 
Groundwater 

1.2E-03 1.2E-02 3.6E-01 5.6E-01 

Inhalation of Volatiles from 
Groundwater While Showering 

5.5E-02 2.6E-01 

Inhalation of Volatiles from 
Groundwater by Vapor 4.OE-03 2.5E-02 2.4E-02 6.7E-02 
Intrusion - Indoors 
Inhalation of Volatiles from 
Groundwater - Outdoors 

9.4E-06 4.1 E-06 4.1 E-05 56E-05 1.6E-04 

Incidental Ingestion of 
Subsurface Soil 

3.9E-04 1.9E-02 

Dermal Contact with 
Subsurface Soil 

9.OE-04 9.OE-03 

Incidental Ingestion Surface 
Water 

7.7E-06 2.lE-05 l.lE-04 5.3E-04 

Dermal Contact with Surface 
Water 

3.3E-05 2.6E-04 2.3E-05 2.2E-05 3.4E-04 6.1 E-04 

Incidental Ingestion of 
Sediment 

7.2E-03 3.5E-01 3.2E-03 1.7E-02 9.4E-02 6.6E-01 

Dermal Contact with Sediment 1.5E-02 1.5E-01 1.9E-02 3.7E-02 5.7E-01 1 .OE+OO 

Total Risk: 4.OE-03 2.5P02 5.4E-01 2.3E-02 5.4E-02 2.5E-02 I 1.2E+OO 3.7E+OO 



TABLE 7-41 

CUMULATIVE RISK SUMMARY - CENTRAL TENDENCY EXPOSURE (CTE) 
SITE 11 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

INCREMENTAL CANCER RISK 

Exposure Route Full Time Worker 
Maintenance/Utility Construction Adult Adolescent Day Care Center 

Worker Worker Recreational User Trespasser Child 
Adult Resident Child Resident 

Ingestion of Groundwater 4.3E-05 2.6E-05 
Dermal Contact with 
Groundwater 

4.9E-08 3.5E-08 3.3E-07 1.4E-07 

Inhalation of Volatiles from 
Groundwater While Showering 

1.3E-07 1.7E-07 

Inhalation of Volatiles from 
Groundwater by Vapor 
Intrusion - Indoors 
Inhalation of Volatiles from 
Groundwater - Outdoors 
Incidental Ingestion of 
Subsurface Soil 
Dermal Contact with 
Subsurface Soil 
Incidental Ingestion Surface 
Water 
Dermat Contact with Surface 
Water 
Incidental Ingestion of 
Sediment 

Dermal Contact with Sediment 

Total Risk: 

6.1E-08 4.5E-08 1 .OE-07 8.1 E-08 

1.3E-10 2.OE-11 2.3E-11 2.2E-10 1.7E-10 

. . ,_ . . 

,. a* 

4.7E-09 1.4E-08 5.4E-08 7.2E-08 ., 

8.2E-06 9.1 E-06 7.3E-06 7.8E-06 8.3E-05 4.3E-05 . 

8.4E-08 4.5E-07 3.7E-08 2.2E-07 8.5E-07 2.3E-06 +. 

1.4E-07 1.6E-07 1.8E-07 3.9E-07 4.2E-06 2.2E-06 

6.1 E-08 8.5E-06 9.8E-06 7.5E-06 8.4E-06 4.5E-08 1.3E-04 7.4E-05 



Medium 

iroundwater water 

TABLE 7-42 

CENTRALTENDENCYEXPOSURE(CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP& - FULL TIME WORKER 

SITE 11 

Scenario Timeframe: Future 
Receptor Population: Full Time Worker 
Receptor Age: Adult 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Point 

Onsite 

Chemical 

t .I-Dehloroethene 

:wl .2-Dtchloroethene 

1.2.Dichloroethane 

3romodichloromethane 

:arbon tetrachtoride 

:hloraform 

retrachloroethene 

rrichtoroemene 

Ingestion 

Carcinogenic Risk 

3.4E-06 

2.7E-09 

9.4E-09 

7.7E.09 

5.6E-IO 

6.8E-09 

Delmal 

Total Risk Across Groundwate~ 

Chemical 

Exposure 

Routes Total 

3.4E-06 1 .I-Dichlaroethene 

cis-I .P-Dichloroethene 

2.7E-09 1 .2-Dichloroethane 

Bromod~chloromethane 

9.4E-09 Carbon tetrachlorlde 

7.7E-09 Chloroform 

5.6E-10 Tetrachloroethene 

6.6E-09 Trichloroethene 

6.1 E-06 

Non-Carcinogenic Hazard Quotient 

Priman/ lnhalabon Dermal 

Target Organ 

Liver 

Blood 

5.9E-05 

Kidney 

Ll@l 6.7E-04 

Liver 3.1 E-03 

LlVer 5.6E-06 

CNS 

Total Hazard Index Across All Media and All Exposure Routes 1 

Exposure 

Routes Total 

5.9E-05 

6.7E-04 

3.1E 03 

5.6E-06 

4.OE-03 1 
t I I I 

ik Across All Media and All Exposure Routes 1 6.1 E-08 Total Liver HI = 1 4.OE.03 J 



TABLE 7-43 

CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE I UTILITY WORKER 

SITE 11 

Scenario nmeframe: Fufure 
Receptor Population: Maintenance I Utility Worker 
Receptor Age: Adult 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

T- 
Exposure 

Medium 

Carcinogenic Risk 

I nhalabon Dermal 

Chemical Non-Carcinogenic Hazard Quotient Exposure 

Point 

Chemical Medium 

Dermal Pr1oVXy 

Target Organ 

Kidney 

A”tolr”m”“e 
system 

Kidney 

Liver 

2.7E-04 

i .ZE-04 

6.9E-04 

2.1E:04 

6 4E-06 

2.7E-05 

lmmunofog~caf. 
Nails 

6.8E-03 I .5E-02 

Skin 4.OE-04 1.6E.04 

Liver 1.3E-05 

Blood 1 .OE-04 

8.7E-OR 2.6E-06 

Kidney 1 BE-06 

LlVor 7.6E-07 3.lE-04 

Liver 3.3E-06 1.7E-05 

Liver 5.2E-09 1.5E-04 

CNS 3.7E-04 

Skin 6.7E-05 
Autolmmune 

System 5.6E-05 

Thyroid Effects 1.3E-04 

Total Hazard fndex Across All Media and All Exposure Routes 

Exposure 

Routes Total 

Exposure 

Routes Total 

9.7E-04 

3.3E-04 

Subsurface So Subsurface Soil Cadmium 

I MHC”ly 

Cadmium 

3.5E-06 

2.6E-06 

2.3E-06 

7.9E-10 7.9E-10 

iBE- iBE-10 

6.2E-06 6.2E-06 

7.6E-06 l.lE-07 

5.7E-06 

9.3E-09 

,.,E-t, 9.2E-09 

6.3E-06 

3.3E-06 

QdE-09 

1.4E-12 Q.ZE-10 

2.9E-10 

3.OE-12 3.6E-09 

2.9E-12 1.4E-10 

l.QE-13 SBE-09 

2.3E-12 3.2E-09 

Z.lE-06 

9.2E-10 

2.9E-10 

3.6E-09 

1.4E-10 

9.6E-09 

3.2E-09 

2.1 E-06 

Total Risk Across Subsurface So 

Total Risk Across Surface Wate 

Total Risk Across Sedimsr 

Total Risk Across Groundwate 

&2E-06 

2.3E-07 

4.9E-06 

6.4E-06 

2.7E-05 

Bromodlchloromethane 

Chloroform 

Aroclor-1260 

Aroclor-1254 

Aroclor-1260 

Arsenic 

1 .I-D~chforoethene 

cis-1.2.Dichloroethene 

1,2-Dichlaraethane 

Bromodichloromethane 

Carbon tetrachlonde 

Chloroform 

Tetrachtoroethene 

Trichloroethene 

Arsenic 

Mercury 

Ammonium Perchlorate 

Onsite Diltches Bromodichloromethane 

Chloroform 

Aroclor-1260 

Onsite DIItches Aroclor-1254 

Onsite 

A&or-1260 

Arsenic 

l,l-Dichloroethene 

cis-1.2.Dichforoethene 

1,2-Dichforoethane 

Bromodichloromethane 

Carbon tetrachforide 

Chloroform 

Tetrachloroethene 

Trfchloroethene 

Arsenic 

Mercury 

Ammonium Perchlorate 

2.2E-02 

.5.6E-04 

1.3E-05 

l.OE~04 

2.7E-06 

l.BE-06 

3.1E-04 

2.1E-05 

1 SE-04 

3.7E.04 

6.7E-05 

5.6E-05 

,.3E-04 

2.5E-02 

L 

Total Liver HI = 

Total CNS HI = 

Total Kidney HI = 

Total Blood HI = 

Total lmmume HI = 

Total Thyroid HI = 

Total Skin HI = 

I 1 
Total Risk Across All Media and All Exposure Routes 1 6.5E-06 



TABLE 7-44 

CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USER 

SITE 11 

Sceneno Timeframe: Future 
Receptor Population: Recreational User 
Receptor Age: Adult 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium Exposure 

Medium 

Surface Water Surface water 

Sediment Sediment 

Exposure Chemical 

Point 

OnSite Dlitches Bromodichloromethane 

Chloroform 

Aroclor-1260 

Onsite Diitches Aroclor-1254 

Arrxlor-1260 

Arsenk 

Carcinogenic Risk 

Ingestion Inhalation Dermal 

2.6E-10 7.1E-10 

4.6E-11 1.5E-10 

4.4E-09 7.3E-06 

1.6E-06 9.9E-08 

i.iE-08 7.2E-08 

l.OE-06 1.2E-06 

Total Risk Across Surface Water 

Chemical Non-Carcinogenic Hazard Quotient 

Exposure Prmary tngestion Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

9.7E-10 Bromod~chloromethane Kidney 1.6E-06 4.4E-06 6.,E-06 

l.QE-10 Chloroform Liver 6.1 E-06 ,.9E-05 2.5E-05 

7.3E-06 Aroclor-1260 

t.lE-07 A&or-1254 Immunological. 
Nails 3.OE-03 1 .QE-02 2 ZE-02 

6.4E-06 Aroclor-1260 

2.2E-06 Arsenic Skin 1.6E-04 2.OE-04 3.6E-04 

7.3E-06 Total Hazard Index Across All Media end All Exposure Routes 2.3E-02 

Total Risk Across Sediment 1 2.2E-07 

Total Liver HI = 1 1 2.5E-05 

Total Risk Across All Media and All Exposure Routes 7SE-06 Total Kidney HI = 

Total Immume HI = 

Total Skin HI = 



Medium Exposure 

Medium 

roundwaler Water 

TABLE 7-45 

CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - DAY CARE CENTER CHILD 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
Scenario Timeframe: Future 
Receptor Population: Day Care Center Child 
Receptor Age: Child 

Exposure I Chemical 

Point 

Onsite 1 .I-Dichloroethene 

cis-1,2-Dichloroethene 

1,2-Dkhloroethane 

Bromodichloromethane 

Carbon tetrachloride 

Chloroform 

Tetrachloroethene 

Tffchforoethene 

Carcinogenic Risk 

nhafation 

2.5E-08 

2.OE-09 

7.OE-09 

5.7E-09 

4.4E-10 

5.1 E-09 

Dermal 

Chemical 

Exposure 

Routes Total 

2.5E-06 1 ,I-Dlchloroethene 

CiS-1.2.Dichloroethene 

2.OE.09 f ,P-Dichlaroethane 

Bromodichloromethane 

7.OE-09 Carbon tetrachfaride 

5.7E-09 Chloroform 

4.4E-10 Tetrachloroethene 

5.1E-09 Trlchloroethene 

4.5E-06 

l- 

Primary 

Target Organ 

Liver 

Blood 

Kidney 

Liver 

Liver 

LlWY 

CNS 

Non-Carcinogenic Hazard Quotient 

Ingestloo Inhalation 

3.6E-04 

5.4E-03 

1.9E.02 

3.6E-05 

Dermaf 

Total Hazard index Across All Media and All Exposure Routes 

Exposure 

Routes Total 

3.6E-04 

5.4E-03 

1.9E-02 

3.6E-05 

2.S02 

;k Across All Media and All Exposure Routes L 4.5E-06 J Total Liver HI = P.SE-02 



TABLE 7-46 

CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKER 
SITE 11 

Scenario Timeframe: Future 
Receptor Population: Construction Worker 
Receptor Age: Adult 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk Non-Carcinogenic Hazard Quottent Medium Exposure 

Medium 

ubsurface Soil Subsurface Soil 

urface Water Surface Water 

Exposure Chemical Chemical 

Exposure 

Routes Total 

Cadmium 

Mercury 

8.8E-10 

1.8E-IO 

9.1E-06 

2.7E-07 

2.OE-07 

1.3E-07 

1 .OE-08 

1 .OE-09 

3.2E-10 

4.OE-09 

1.5E.10 

t.lE-08 

3SE-09 

4.3E-09 

Bromodlchloromethane 

Chloroform 

Aroclor-1260 

Aroclor-1254 

Aroclor-1260 

Arsenic 

1.1.Dichloroethene 

cis-1.2.Dlchforoethene 

1,2-Dichloroethane 

Sromodichforomethane 

Carbon tetrachloride 

Chloroform 

Tetrachforoelhene 

Trichloroethene 

Arsenic 

MEWJ~ 

Ammonium Perchforata 

9.1506 

6.1E-07 

3.5E-08 

fnhalation Dermal Ingestion Inhalation Dermal Ingestion Primary 

Target Organ 

Krdney 

Autoimmune 
System 

Kidney 

Liver 

1.3E~OZ 6.9E-03 

5.6E-03 2.1E-03 

Exposure 

Routes Total 

Z.OE-02 

7.7E-03 

5 OE-05 5.OE-05 

2.1E-04 2.1 E-04 

Immunological, 
NEtIS 

3.3E-01 1.5E.01 4.8E-01 

Skin 

Liver 

Blood 

Kidney 

Liver 

Liver 

Liver 

CNS 

Skin 

Autoimmune 
System 

Thyroid Effects 

1.9E-02 1.6E-03 2.1 E-02 

1.3E-04 1.3E-04 

1 .OE-03 1 .OE-03 

8.7E-07 2.6E-05 2.7E~05 

1.8E-05 1.8E-05 

7.6E-06 3.1E-03 3.lE-03 

3.3E-05 ,.7E-04 Z.tE-04 

5.2E.08 i.5E-03 1.5E-03 

3.7E.03 3.7E-03 

6.7E-04 6.7E-04 

5.6E-04 5.6E-04 

1.3E-03 1.3E-03 

Total Hazard Index Across Aff Media and All Exposure Routes ( 5.4E-01 

Onsite Diilches Sromodichloromethane 

Chloroform 

Arocfor-,260 

Onsite Dfitches Aroclor-1254 

Ons1te 

Arwfor-1260 

Arsenic 

l,l-Dichforoethene 

tie-1.2.Dichforoethene 

IZDfchforoethane 

t3romodichloromethane 

Carbon tetrachforide 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Arsenic 

MWCUly 

Ammonium Perchlorate 

8.8E-10 

1.8E-10 

9.1E-06 

8.7E-08 

6.3E-08 

1 .OE-08 

1 .OE-06 

1 .OE-09 

3.2E-10 

4.OE-09 

1.5E-10 

l.iE-08 

3.5E-09 

4.3E-09 

edlment 

,roundwater 

Sediment 

water 

1.9E-07 

1.4E-07 

1.2E-07 

l.ZE-11 

1.6E-12 

3.3E-12 

3.2E-12 

Z.lE-13 

2.6E-12 

I Total Risk Across Subsurface So 

Total Fflsk Across Surface Wate 

Total Risk Across Sedimen 

Total Risk Across Groundwate 

Total Liver HI = 

Total CNS HI = 

Total Kidney HI = 

Total Blood HI = 

Total fmmume HI = 

Total Thyroid HI = 

Total Skin HI = 

Total Risk Across All Media and All Exposure Routes [ 9.8E-08 



TABLE 7-47 

CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
bxnario Timeframe: Future I 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Medium 

3udaCe Water 

Sediment 

Exposure 

Medium 

surlace water 

Sediment 

Exposure Chemical Carcmogenic Risk Chemical Non-Carcmogenlc Hazard Quotient 

Point 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

Onsite Diitches Bromodichloromethane 7.7E-10 7.5E-IO 1.5E-09 Bramod~chloromethane Kidney 4.3E-06 4.2E-06 6.6E-06 

Chloroform 1.4E-10 ISE-10 3.OE-10 Chloroform Liver 1.6E-05 1.6E-05 3.4E-05 

Arwlor-1260 1.S06 7.6E-06 7.6E-06 Arwlor-1260 

Onsite Diitches Aroclor-1254 9.2E-06 2.1E-07 3.OE-07 Ar~~ior-1254 
Immunologeal. 

Nails 1.6E-02 3.7E-02 5.3E-02 

Arcxlor- 1260 6.7E-06 1.S07 2.2E-07 Arc&r-1260 

Arsenic 6.1E-06 2.5E-06 t3.6E-06 Arsenic skin 9SE-04 3.9E.04 1.3E-03 

Total Risk ACIOSS Surface Water 7.6E-06 Total Hazard Index Across All Media and All Exposure Routes 5.4E-02 

Total Risk Across Sediment 6.1E-07 

Total Liver HI = 

Total Risk Across All Media and All Exposure Routes Total Kidney fjl = 

Total lmmume HI = 

Total Skin HI = 



TABLE 7-40 

CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT 
SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

T 
Medium Exposure 

Medium 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient Exposure 

Point 

Chemical Chemical 

Exposure 

Routes Total 

l.lE-08 Bromodlchloromethane 

2.PE-09 Chloroform 

8.3E-05 Aroclor-1260 

2.6E-08 Arcclor- 1254 

1.9E-08 Arocb-1260 

5.OE-07 Arsenic 

7.1 E-07 1 .I-Dichloroethene 

cis-1.2.Dichloroethene 

2.OE-07 1.2.Dichloroethane 

3.3E-08 Sromodichloromethane 

1.7E-07 Carbon tetrachloride 

6.1 E-08 Chloroform 

2.1E-07 Tetrachloroethene 

2.1E-07 Trlchloroethene 

4.2E-05 Arsenic 

MWCUFY 

8.3E-05 

5.OE-06 

4.4C05 

Ammonium Perchlorate 

Inhalation Dermal Ingestion 

3.OE-09 

5.4E-10 

5.OE-08 

3.6E-07 

2.6E-07 

2.4E-07 

5.4E-07 

1.6E-07 

3.OE-08 

l.lE-07 

1.3E-06 

1.2E-07 

i .SE-07 

4.2E-05 

Primary 

Target Organ 

Kidney 

Liver 

Ingestion 

2.4E-05 

B.QE-05 

Inhalation Dermal 

6.5E-05 

2.7E-04 

Exposure 

Routes Total 

B.QE-05 

3.6E~04 

Immunological. 
Na!ls 

8.9E.02 5.6E-01 6.5E-01 

Skin 

Liver 

Blood 

5.2E-03 6.OE-03 

l.OE-03 1.5E-04 

t .2E-02 l.lE-03 

5.9E-04 2.8E-03 3.OE-05 

2.4E-04 2.1E-05 

1.2E-02 B.OE-03 3.7E-03 

2.1 E-03 6.8E-02 2.1E-04 

2.4E-03 6.6E-05 t 7E-03 

2.3E-02 4.4E-03 

1.3E-01 3.2E-04 

B.OE-03 2.7E-04 

2.6E-01 6.iE-04 

Total Hazard Index Across All Media and All Exposure Routes 

Kidney 

Liver 

Liver 

Liver 

CNS 

Ski” 

System 

Thyroid Effects 

1 .l E-02 

1.2E~03 

1.3E-02 

3.4E-03 

2.7E~04 

2.4E-02 

7.OE-02 

4.2E-03 

2.7E-02 

1.3E-01 

8.3E-03 

2.6E-01 

1.2E+OO 

urface water Surface water B.OE-09 

1.7E-09 

8.3E-05 

2.2E-06 

1.6E-06 

2.7E-07 

8.1 E-08 

8.2E-09 

2.6E-09 

3.3E-06 

1.2E-09 

Q.OE-08 

2.9E-08 

8.6E-08 

Onsite Diitches Sromodichloromethane 

Chloroform 

Aroclor-1260 

Onsite Diitches ArocIor-1254 

Onsite 

Aroclor-1260 

Arsenic 

1.1.Dichloroethene 

cis-1.2.Oichloroethene 

1.2.Dlchloroethane 

Bromodichloromethane 

Carbon tetrachtoride 

Chloroform 

Tetrachloroethene 

TnchloroeMene 

Arsenic 

Mercury 

Ammonium Perchlorate 

ediment Sediment 

9.2E-08 

3.6E-08 

2.4E.08 

4.7E-08 

1 .QE-09 

2.8C08 

roundwater water 

Total Risk Across Surface Wate, 

Total Risk Across Sedimen 

Total Risk Across Groundwate Total Liver HI = 

Total CNS HI = 

Total Kidney HI = 

Total Blood HI = 

Total lmmume HI = 

Total Thyroid HI = 

Total Skin HI = 

Total Risk Across All Media and All Exposure Routes I1.3E-04I 



TABLE 7-49 

CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient Medium 

Medium Point 

I I 

Ingestion lnhalatior Denal Inhalation Exposure 

Routes Total 

&lE-09 

1.6E-09 

4.3E-05 

2.1E-06 

1.5E-06 

7.7E.07 

6.4E-07 

Primary 

Target Organ 

Kidney 

Liver 

Dermal 

l.lE-04 1.2E-04 

4.2E-04 4.9E-04 

Immunological, 
Nails 

6.3E-01 l.OE+OO 1 BE+00 

Skin 

Liver 

Blood 

Kidney 

Liver 

Liver 

Liver 

CNS 

Skin 

Autoimmune 
System 

Thyroid Effects 

4.9E-02 l.lE-02 

3.3E-03 2.4E-04 

4.OE-02 l.BE.03 

Z.OE-03 1.2E.02 4.9E-05 

&lE-04 3.5E-05 

4.OE-02 2.6E-02 &OE-03 

6.9E-03 2.6E-01 3.3E-04 

7.6E-03 2.4E-04 2.6E-03 

7.7E-02 7.2E-03 

4.3E-01 5.2E-04 

2.7E-02 4.4E-04 

6.5E-01 9.9E-04 

Total Hazard Index Across All Media and All Exposure Routes 

Exposure 

Routes Total 

2.3E-04 

9.1E-04 

4.2E-09 

8.6E-10 

4.3E-05 

1.2E-06 

6.5E-07 

1.4E-07 

3.6E-06 

3.8E-09 

1.2E-09 

1.6E-06 

5.6E-10 

4.2E-06 

1.4E-08 

3.OE-08 

4.OE-09 

7.3E-10 

6.7E-06 

9.5E-07 

7.OE-07 

6.3E-07 

5.1E-07 

1.5E-07 

2.9E.0.3 

1 .OE-07 

1.2E-09 

1.2E-07 

1.4E-07 

2.5E-05 

Sromodichloromethane 

Chloroform 

Aroclor-1260 

Aroclor-1254 

Arodor-1260 

Arsenic 

1.1.Dichloroethene 

cis-1.2.Dichloroethene 

1 .2-Dichloroethane 

Sromodichloromethane 

Carbon tetrachloride 

Chloroiorm 

Tetrachloroethene 

Trichloroethens 

Arsenic 

Mercury 

Ammonium Perchlorate 

iediment 

iroundwatar 

6.OE-02 

3.6E-03 

4.2E-02 

1.4E-02 

6.5E-04 

7.3E-02 

2.9E.01 

l.lE-02 

&4E-02 

4.3E-01 

2.7E-02 

6.6E-01 

3.7E+OO 

9.36-06 

4.5E-06 

2.4E-06 

5.6E-06 

Z.OE-09 

3.2E-06 

Water Onsite Il.l-Dichloroethene 

cis-1.2.Dichloroethene 

1,PDichloroethane 

Bromodichloromethane 

Carbon tatrachloride 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Arsenic 

hbfC!J~ 

Ammonium Perchlorate 

Z.OE-07 

3.OE-06 

1.4E.07 

6.9E-08 

1.6E-07 

1.9E-07 

2.5E-05 

L 

r 

i 

It 

r 

Total Risk Across Surface Wate 

Total Risk Across Sedimer 

Total Risk Across Ground&vale 

4.3E.05 

4.4E-06 

2.6E-05 Total Liver HI = 

Total CNS HI = 

Total Kidney HI = 

Total Blood HI = 

Total lmmume HI = 

Total Thyroid HI = 

Total Skin HI = 

Total Risk Across All Media and All Exposure Routes pzE-/ 



TABLE 7-39 

&ace Water 

ediment 

roundwater 

REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RtSKS AND HAZARDS FOR COPCs _ ADULT RESIDENT 

StTE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Exposure 

Medium 

Surface Water 

Sediment 

Exposure 

Point 

Chemical 

Onsite Diitches Bromodichloromethane 

Chloroform 

Aroclor-1260 

Onsite Diitches Aroclor-1254 

Arodor-1260 

Arsenic 

1 .I-Dichloroethene 

cis-1 .P-Dichloroethene 

1 ,P-Dichloroethane 

Bromodichloromethane 

Carbon tetrachloride 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Arsenic 

Mercury 

Ammonium Perchlorate 

Ingestion 

7.9E-06 

IBE-06 

7.6E-07 

l.lE-05 

5.4E-06 

7.OE-06 

4.OE.06 

1.2E-06 

2.2E-07 

7.9E-07 

9.3E-06 

9.OE-07 

l.lE-06 

4.2E-05 

Carcinogenic Risk 

6.2E-07 

3.1E-07 

1.6E-07 

3.9E-07 

1.3E-06 

2.1E-07 

Dermal 

1.5E-07 

4.2E-09 

9.1E-04 

l .EE-04 

&6E-05 

2.OE-05 

5.9E.07 

5.9E-06 

1.9E-06 

2.4E-07 

9.OE-09 

6.5E-07 

2.1E-07 

1.3E-07 

Total Risk Across Surface Wate 

Total Risk Across Sedimer 

Total Risk Across Groundwate 

Chemical 

Exposure 

Routes Total 

2.3E-07 Bromodichloromethane 

6.1E-06 Chloroform 

9.1E.04 Aroclor-1260 

1.9E-04 Aroclor-1254 

9.1E-05 Aroclor-1260 

2.7E-05 Arsenic 

5.2E-06 1.1.Dichloroethene 

cis-1,2-Dichloroethene 

1.6E-06 1.2.Dichloroethane 

2.4E-07 Bromodichloromethane 

1.2E-06 Carbon tatrachlorida 

4.9E-07 Chloroform 

1.6E.06 Tetrachloroethene 

1.5E-06 Trichloroethane 

4.2E-05 Arsenic 

Mercury 

9.1E.04 

3.lE.04 

5.4E-05 

Ammonium Perchlorate 

Non-Carcinogenic Hazard Quotient 

I 1 
Total Risk Across All Media and All Exposure Routes 1 1.3E-03 1 

Primary 

Target Organ 

Kidney 

Liver 

IngestIon Inhalation Dermal 

II&04 

6.6E-04 

3.5E-04 

Z.OE-03 

Immunological. 
Nails 

6.2E-01 1.3E+Ol 1.4E+Ol 

Skin 

Liver 

Blood 

Kidney 

Liver 

Liver 

Liver 

CNS 

Skin 

Autoimmune 
System 

Thyroid Effects 

4.5E-02 1.3E-01 

2.1E-03 3.2E-04 

2.6E-02 2.4E-03 

1.3E-03 7.2E-03 6.3E-05 

5.2E-04 4.5E-05 

2.5E.02 1.5E-02 7.7E-03 

4.4E-03 1.6E-01 4.3E-04 

5.OE-03 1.4E-04 3.6E-03 

4.9E-02 9.3E-03 

2.7E-01 6.3E-04 

1.7E-02 7.OE-04 

5.5E-01 1.6E-03 

Total Hazard Index Across All Media and All Exposure Routes 

Exposure 

Routes Total 

5.4E-04 

2.9E-03 

1.7E-01 

2.5E-03 

2.6E-02 

6.5E-03 

5.7E-04 

4.6E-02 

1.7E-01 

6.6E-03 

5.6E-02 

2.6E.01 

1.6E-02 

5.5E-01 

1.5E+Ol 

Total Liver HI = 

Total CNS HI = 

Total Kidney HI = 

Total Blood HI = 

Total lmmume HI = 

Total Thyroid HI = 

Total Skin HI = 
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TABLE 7-40 

REASONABLE MAXIMUM EXPOSURE (AME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Exposure 

Msdium 

Carcinogenic Risk Exposure 

Point 

Chemical 

Ingestion Inhalation Denal Ingestion Inhalation 

6.6E-06 

1.9E-06 

4.lE-04 

S.lE.05 

Exposure 

Routes Total 

1.6E-07 

4.OE-06 

4.lE-04 

l.lE-04 

3.9E-05 52E-05 

9.OE-06 2.5E-05 

2.1 E-07 3.lE-06 

2.lE.08 

6.7E-09 

6.5E-06 

3.2E-09 

2.3E-07 

7.4E-06 

4.5E-06 

l.lE-06 

1.4E-07 

6.9E-07 

4.6E-07 

7.7E-07 

9.5E-07 

2.5E-05 

Total Risk Across Surface Water 

Total Risk Acmaa Sedimen 

Total Risk Across Gtoundwate 

4.2E-04 

1 .EE-04 

3.2E-05 

Primary 

Target Organ 

Kidney 

Liver 

Dernlal Exposure 

Routes Total 

1.5E-03 

7.7E-03 

6.6E-04 

4.OE-03 

6.4E-04 

3.7E-03 

Surface Water 

Sediment 

Onsite Diitches Bromodichloromethane 

Chloroform 

Aroclor-1260 

Onsita Diitchss Aroctor-1254 

Onsits 

Aroclor-1260 

Arsenic 

1 .I-Dichloroethene 

cis-1.2.Dichloroethene 

1 ,PDichtoroethane 

Bromodtchloromethane 

Carbon tetrachforide 

Chloroform 

Tetrachloroethene 

Trfchloroethene 

Arsenic 

MWXJ~ 

Ammonium Perchlorate 

9.2E-06 

Z.lE-06 

9.lE-07 

2.6E-05 

1.3E-05 

1.6E-05 

2.3E-06 

6.9E-07 

1.3E-07 

4.6E-07 

5.4E-06 

5.2E-07 

6.5E-07 

2.5E.05 

E 

( 

I 

I 

I 

I 

1 

< 

1 

E 

( 

( 

1 

1 

I 

h 

I 

3romodichtoromethane 

:hloroform 

Jroclor-1260 

jrodor-1254 

Jroclor-1260 

\rsenic 

1.1.Dichloroethene 

:is-1.2.Dichloroethene 

l,2-Dichloroethane 

3romodichloromethane 

:arbon tetrachtonde 

:hloroform 

vetrachloroethene 

?ichloroethene 

\tsenic 

AWJ~ 

\mmonium Perchtorata 

urfaca Water 

ediment 2.4E+Ol 
tmmunological. 

Nails 
7.7E+OO 

Skin 4.2E-01 2.3E-01 

Liver 5.OE-03 4.5E-04 

Blood 6.OE-02 3.4E-03 

2.9E-03 3.2E-02 6.9E-05 

Kidney l.ZE-03 63E-05 

Liver 5.9E-02 5.7E-02 l.iE-02 

Liver l.OE-02 7.OE-01 6.lE-04 

Liver l.ZE-02 5.4E-04 5.1E-03 

CNS l.lE-01 1.3E-02 

Skin 6.4E-01 l .ZE-03 

Autoimmune 
System 

4.OE-02 9.9E-04 

Thyroid Effects 1.3E+OO 2.2E-03 

Total Hazard Index Across All Media and All Exposure Routes 

3.lE+Ol 

6.6E-01 

5.4E-03 

6.3E-02 

3.5E-02 

1.3E-03 

1.3E-01 

7.lE-01 

1.7E.02 

1.3E-01 

6.4E-01 

4.1E-02 

1.3E+OO 

3.5EtOl 

Total Liver HI = 

Total CNS HI = 

Total Kidney HI = 

Total Blood HI = 

Total lmmume HI = 

Total Thyroid HI = 

Total Skin HI = 

Water 5.9E-07 

3.5E-07 

1.5E-07 

4.2E-07 

1.3E-06 

Z.ZE-07 

I I 
Total Risk Across All Media and All Exposure Routes 1 63E-04 



TABLE 7-41 

CUMULATIVE RISK SUMMARY - CENTRAL TENDENCY EXPOSURE (CTE) 

SITE 11 

NSWC -WHITE OAK, SILVER SPRING, MARYLAND 

PAGElOF2 

Exposure Route Full Time Worker 
Maintenance/Utility Construction Adult Adolt ” ’ - - - ’ 

Worker Worker Recreational Llser Trnsr 
HAZARD tNDEX 
Ingestion of Groundwater 
Dermal Contact with 
Groundwater 

1.2E-03 1.2E-02 

ascent 
.--passer 

uay C;are Lenter 
Child 

Adult Resident Child Resident 

4.5E-01 lJE+OO 

3.6E-01 5.8E-01 

Inhalation of Volatiles from 
Groundwater While Showering 

Inhalation of Volatiles from 
Groundwater by Vapor 
Intrusion - Indoors 
Inhalation of Volatiles from 
Groundwater - Outdoors 
incidental Ingestion of 
Subsurface Soil 
Dermal Contact with 
Subsurface Soil 
Incidental Ingestion Surface 
Water 
Dermal Contact with Surface 
Water 
Incidental Ingestion of 
Sediment 

Dermal Contact with Sediment 

Total Risk: 

5.5E-02 2.6E-01 

4.OE-03 2.5E-02 2.4E-02 6.7E-02 

9.4E-08 4.1 E-06 4.1 E-05 5.6E-05 1.6E-04 

3.9E-04 1.9E-02 

9.OE-04 9.OE-03 

7.7E-06 2.1E-05 l.lE-04 5.3E-04 

3.3E-05 2.6E-04 2.3E-05 2.2E-05 3.4E-04 6.1E-04 

7.2E-03 3.5E-01 3.2E-03 1.7E-02 9.4E-02 8.8E-01 

1.5E-02 1.5E-01 1.9E-02 3.7E-02 5.7E-01 1 .OE+OO 

4.OE-03 2.5E-02 5.4E-01 2.3E-02 5.4E-02 2.5E-02 1.2E+OO 3.7E+QO 
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TABLE 7-41 

CUMULATIVE RISK SUMMARY - CENTRAL TENDENCY EXPOSURE (CTE) 

SITE 11 

NSWC - WHITE OAK, SILVER SPRING, MARYLAND 

PAGE 2 OF 2 

INCREMENTAL CANCER RISK 

Exposure Route 

Ingestion of Groundwater 
Dermal Contact with 
Groundwater 

Full Time Worker 
Maintenance/Utility Construction Adult Adolescent 

Worker Worker Recreational User Trespasser 

4.9E-08 3.5E-08 

Inhalation of Volatiles from 
Groundwater While Showering 

Inhalation of Volatiles from 
Groundwater by Vapor 
Intrusion - Indoors 
Inhalation of Volatiles from 
Groundwater - Outdoors 
Incidental Ingestion of 
Subsurface Soil 
Dermal Contact with 
Subsurface Soil 
Incidental Ingestion Surface 
Water 
Dermal Contact with Surface 
Water 
Incidental Ingestion of 
Sediment 

Dermal Contact with Sediment 

Total Risk: 

6.1 E-08 

1.3E-10 2.OE-11 2.3E-11 

I I I 

4.7E-09 1.4E-08 

8.2E-06 9.1E-06 7.3E-06 7.8E-06 

8.4E-08 4.5E-07 3.7E-08 2.2E-07 

1.4E-07 1.6E-07 1.8E-07 3.9E-07 

6.1 E-08 8.5E-06 9.8E-06 7.5E-06 8.4E-06 

I 1.3E-07 
I 

1.7E-07 
I 

4.5E-08 
I 

1 .OE-07 
I 

8.1 E-08 
I 

2.2E-10 1.7E-10 

5.4E-08 7.2E-08 

8.3E-05 4.3E-05 

8.5E-07 2.3E-06 

4.2E-06 2.2E-06 
I I 

4.5E-08 1.3E-04 7.4E-65 I 



TABLE 7-42 

Medium Exposure 

Medium 

,roundwater W&l 

CENTRALTENDENCYEXPOSURE(CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FULL TIME WORKER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
Scenario Timeframe: Future 
Receptor Population: Full Time Worker 
Receptor Age: Adult 1 

EXpOSUre Chemical 

Point 

cis-1.2.Dichloroelhene 

1,PDichloroethane 

Sromodichloromethane 

Carbon tetrachloride 

Tetrachloroethene 

IngeStlOn nhalatw! 

I 
3.4E-06 

2.7E-09 

Total Risk Across Groundwater 

9.4E-09 

7.7E-09 

5.6E-10 

6.6E-09 

Carcinogenic Risk 

I 

Chemical 

2.7E-09 

9.4E-09 

7.7E-09 

5.6E-10 

6.6E-09 

6.1E-06 1 

1 .I-Dichloroelhene 

as-i ,2-Llchloroethene 

1.2.Dichloroethane 

Sramodlchlaromethane 

Carbon tetrachloride 

Chloroform 

Tetrachloroethene 

Trichloroethene 

T 
Pnmary 

Target Organ 

Liver 

Blood 

Kidney 

LlVer 

Liver 

LlVer 

CNS 

Non-Carcinogenic Hazard Cuotlent 

IngestIon Inhalation 

5.9E-05 

6.7E-04 

3.1E-03 

5.9E~06 

Dermal 

Total Hazard Index Across All Media and All Exposure Routes 

Expowre 

Routes Total 

5.9E~05 

6.7E~04 

3.tt-03 

5.6E-06 

4.OE-03 

I I I I 
,k Across All Media and All Exposure Routes 1 6.1E-06 Total Liver HI = 1 4.OE-03 
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TABLE 7-43 

Medium 

ubsurface Soil 

urface water 

adimenl 

CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE I UTILITY WORKER 

SITE 11 

Scenario Timeframe: Future 
Receptor Population: Maintenance ! Utility Worker 
Receptor Age: Adult 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Medium 

Subsurface SOI 

surlace water 

Sediment 

water 

Exposure Chemical 

Onsite 

Am&r-1260 

Arsenic 

1.1.Dichloroethene 

cis-1.2.Dfchforoethene 

1.2.Dichloraethane 

Efromodichloromethane 

Carbon tatrachlodde 

Chloroform 

Tetrachloroethene 

Trichloroemene 

- 

3.5E-06 

2.6E-06 

2.3E-06 

Carcmogenu Risk 

Inhalation 

l.lE-11 

1.4E-12 

3.OE-12 

2.9E-12 

1.9E-13 

2.3E-12 

Dermal 

7.9E-10 

,.6E-10 

6.2E-06 

7.6E-06 

5.7E-06 

9.3E-09 

9.2E-09 

9.2E-10 

2.9E-10 

3.6E-09 

1.4E-10 

9.6E-09 

3.2E-09 

2.1E.06 

Ammonium Perchlorate 

Total Risk Across Subsurface Soi 

Total Risk Across Surface Wate 

Total Risk Across Sedimen 

Total Risk Across Groundwate 

Chemical 

Exposure 

Routes Total 

Cadmium 

Mercury 

7.9E-10 

I.6610 

6.2E-06 

l.lE-07 

6.3E-06 

3.3E-06 

9.3E-09 

9.2E-10 

2.9E-10 

3.6E-09 

1.4E-10 

9.6E-09 

3.2E-09 

2.1E-06 

Bromodichloromethane 

Chloroform 

Aroclof-1260 

Aroclor-1254 

Arc&r-1260 

Arsenic 

1 ,I-Dichloroethene 

cis-1.2.Dichloroethene 

1.2.Dichloroelhane 

Sromodrchloromethane 

Carbon tetrachlodde 

Chloroform 

Tetrachloroethene 

Trffhloroethene 

Arsenic 

Mercury 

Ammonium Perchlorate 

&2E-06 

2.3E-07 

4.9E-06 

Total Risk Across All Media and All Exposure Routes [ 6SE-06 

Primary 

Target Organ 

Kldney 

Autoimmune 
System 

Kidney 

Liver 

Immunologicaf. 
Nails 

Skin 

Liver 

Blood 

‘Kidney 

Liver 

LIVM 

Liver 

CNS 

Skin 

Autoimmune 
System - 

Thyroid Effects 

Non-Carcinogenic Hazard Ouotient 

klgestKm 

2.7E-04 

1.2E-04 

6.6E-03 1.5E-02 

4.OE-04 1.6E-04 

1.3E-05 

l.OE 04 

6.7E-06 2.6E-06 

1.6E-06 

7.6E-07 3.1 E-04 

3.3E-06 1.7E-05 

5.2E-09 I.%04 

3.7E-04 

6.7E-05 

5.6E-05 

inhalation Dermal 

6.9E-04 

2.1E-04 

6.4E.06 6.4E-06 

2.7E-05 2.7E-05 

Z.ZE-02 

5.6E-04 

1.3E-05 

1 .OE-04 

2.7E-06 

i .BE-06 

3.1E-04 

Z.lE-05 

1.5E-04 

3.7E.04 

6.7E-05 

5.6E-05 

1.3E-04 

Total Hazard Index Across All Media and All Exposure Routes 

1.3E-04 

2.5E-02 

Exposure 

Routes Total 

9.7E-04 

3.3E-04 

Total Liver HI = 

Total CNS HI = 

Total Kidney HI = 

Total Blapd HI = 

Total lmmume HI = 

Total Thyroid HI = 

Total Skin HI = 



TABLE 7-44 

Scenario Timeframe: Future 
Receptor Population: Recreational User 
Receptor Age: Adult 

CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RECREATIONAL USER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium 

Surface Water 

Sediment 

Exposure 

Medium 

Surface water 

Sediment 

Exposure Chemical Carcinogenic Risk 

Point 

Ingestion Inhalation Dermal 

Onsite Diitches Bromodichloromethane 2.6E-10 7.!E-IO 

Chloroform 4.6E-11 1.5E.10 

Aroclor-1260 4.4E-09 7.3E-06 

Onsite Diitches Aroclor-1254 !.6E-06 9.9E-06 

Arocfor-1260 l.lE-06 7.2E-06 

Arsenic l.OE-08 1.2E-06 

Total Risk Across Surface Water 

Total Risk Across Sediment 

Total Risk Across All Media and All Exposure Routes 

Chemical Non-Carcinogenic Hazard Quotient 

Exposure Primary ingestion Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

9.76IO Bromodichloromethane Kidney !.6E-06 4.4E-06 6.1E-06 

f.9E-10 Chloroform LlVtY 6.1E.06 1.9E-05 2.5E-05 

7.3E-06 Aroclor-1260 

l.lE-07 Aroclor-1254 
Immunologrcat. 

Nails 
3.OE-03 1.9E-02 2.2E-02 

6.4E-06 Aroclor-1260 

2.2E-08 Arsenic Skin 1.6E-04 2.OE-04 3.6E-04 

7.3E-06 Total Hazard Index Across All Media and All Exposure Rwtes 2.3E-02 

2.2E-07 

Total Liver HI = 

Total Kidney HI = 

Total lmmume HI = 

Total Sktn HI = 



TABLE 7.45 

Medium 

CENTRALTENDENCYEXPOSURE(CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - DAY CARE CENTER CHILD 

Scenario Timeframe: Future 
Receptor Population: Day Care Center Child 
Receptor Age: Child 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Medium 

Exposure Chemical I Chemical 

Point 

Demlal 

Onsite 1.1.Dichloroethene 

cis-1.2.Dichloroethene 

1,2-Dichloroethane 

Bromodichlommethane 

I Carbon telrachloride 

Chloroform 

Tettachloroethene 

Tiichloroethene 

Inhalation 

2.5E-06 

Z.OE-09 

7.OE-09 

5.7E-09 

4.4E-10 

5.1E-09 

Total Risk Across Groundwate 

Exposure 

Routes Total 

ZSE-06 1,1-Dichloroethene 

cis-1.2.Dichloroelhene 

Z.OE-09 1,2-Dlchloroethane 

Bromodichloromethane 

7.OE-09 Carbon tetrachloride 

5.7E-09 Chloroform 

4.4E-10 Tetrachloroethene 

5.1E-09 Trichloroethene 

4.5E.06 

I I 
;k Across All Media and All Exposure Routes 1 4.5E-06 

Primary 

Target Organ 

LiWf 

Blood 

Kidney 

LIVU 

LlVB 

Liver 

CNS 

Non-Carcinogenic Hazarb Quotient 

Inhalation Dermal 

3.6E-04 3.6E-04 

5.4E-03 

1.9E-02 

3.6E-05 

5.4E-03 

1 .SE-02 

3.6E-05 

Total Hazard Index Across All Media and All Exposure Routes 

Exposure 

Routes Total 

2.5E-02 

Total Liver HI = 11 



TABLE 7-46 

CENTRALTENDENCYEXPOSURE(CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKER 
SITE 11 

Scenario Timeframe: Future 
Receptor Population: Construction Worker 
Receptor Age: Adult 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogentc Risk Non-Carcinogenic Hazard Quotient Medium Exposure 

Medium 

iubsurfaca Soil 

urface Water Surlace Water 

ediment Sediment 

,roundwater 

Exposure 

Point 

Chemical Chemical 

Exposure 

Routes Total 

Cadmium 

MNCUIY 

B.BE-IO 

1.&3E-10 

S.lE-06 

2.7E-07 

2.OE-07 

1.3E-07 

i.OE-06 

1 .OE-09 

3.2E-IO 

4.OE-09 

1.5E-10 

1.1E-09 

3.5E-09 

4.3E-09 

Bromodichloromethane 

Chloroform 

Arocfw1260 

Aroclor-1254 

Aroclor-1260 

Arsenic 

1.1.Dichloroethene 

CIS-i,P-Dichforoethene 

1.2.Dichloraethane 

Bromodichloromethane 

Carbon telrachloride 

Chloroform 

Tetrachlaroethene 

Trichloroethene 

Arsenic 

Mercury 

Ammonium Perchlorate 

S.lE-06 

6.1E-07 

3.5E-08 

Ingestion lnhalatior Dermal Ingestion Primary 

Target Organ 

Kidney 

Autoimmune 
System 

Kidney 

Liver 

Immunologicaf, 
Nails 

Skin 

Liver 

Blood 

Krdney 

Liver 

Liver 

Liver 

CNS 

Skin 

Autoimmune 
System 

Thyroid Elf&s 

lnhafahon Dermal Exposure 

Routes Total 

Z.OE-02 

7.7E-03 

1 .SE-07 

1.4E-07 

l.ZE-07 

6.8E-IO 

l.EE-10 

S.lE-06 

6.7E-08 

6.3E-09 

I.OE-06 

1.2E-I 1 1 .OE-09 

1.6E-12 1 .OE-09 

3.2E-10 

3.3E-12 4.OE.09 

3.2E-12 1.5E-10 

2.1E-I3 l.lE-09 

2.6E-12 3.5E-09 

4.3E-09 

Total Risk Acros.s Subsurface Soi 

Total Risk Across Surface Wale 

Total Risk Across Sedlmen 

Total Risk Across Groundwate 

1.3E-02 

5.6E-03 

6.9E-03 

P.lE-03 

Subsurface SolI Cadmium 

Mercury 

Onsile Dlltches BrOmOdfchloromethane 

Chloroform 

Arocfor-1260 

Onstte Diitches Arocfor-1254 

Onsite 

Arocfor-1260 

AISBIIIC 

1.1.Dichloroethene 

CiS-1,2-Dichloroethene 

1 ,2-Dichlaroethane 

Bromodichfaramethane 

Carbon tetrachforide 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Arsenic 

Mercury 

Ammonium Perchlorate 

5.OE-05 

2.1E-04 

5.OE-05 

2.1E-04 

3.3E-01 

1 .SE-02 

t.5E-01 

1.6E-03 

1.3E-04 

i.OE-03 

2.6E-05 

1.Z05 

3.iE-03 

1.7E-04 

t SE-03 

3.7E-03 

6.7E-04 

5.6E-04 

1.3E-03 

4.9E-01 

2.1E-02 

1.3E-04 

l.OE-03 

2.7E-05 

1.9E-05 

3.1 E-03 

Z.lE-04 

1.5E-03 

3.7E-03 

6.7E-04 

5.6E-04 

1.3E-03 

9.7E-07 

7.6E~06 

3.3E-05 

5.2E-06 

Total Hazard Index Across All Media and All Exposure Routes 1 5.4E-01 

Total Liver HI = 5.iE-03 

Total Risk Across All Media and All Exposure Routes 1 9.6E-06 Total Blood HI = 

Total lmmume HI = 

Total Thyroid HI = 

Tolal Skin HI = 



TABLE 7-47 

CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receplor Population: Trespasser 

Exposure 

Medium 

Surface Water 

Sediment 

Exposure Chemical 

Point 

Onsite Diitches Sromodkhloromethane 

Chloroform 

Arcclor-1260 

Onsite Diitches Arc&r-1254 

Aroclor-1260 

Arsenic 

Carcinogenic Risk 

lngeshon Inhalation Dermal 

7.7E-to 7.5E-10 

1.4E-10 ISE-IO 

1.3E-06 7.6E-06 

9.2E-06 Z.lE-07 

6.7E-06 1.5E-07 

6.1E-06 2.5E-06 

Total Risk Across Surface Water 

Chemical Non~Carclnogenic Hazard Quol~ent 

Exposure Primary Ingestlo” Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

1 SE-09 Sromodichloromethane Kidney 4.3E-06 4.2E-06 6.6E-06 

3.OE-10 Chloroform Liver 1.6E.05 1.6E-05 3.4E-05 

?.6E-06 Aroclor-1260 

3.OE-07 Aroclor-1254 Immunological. 
Nails 

1.6E-02 3.7E-02 5.3E-02 

Z.ZE-07 Arwlor-1260 

6.6E-06 Arsenic Skin 9.5E-04 3.9E-04 1.3E-03 

7.6E-06 Total Hazard Index Across All Media and All Exposure Routes 5.4E.02 

Total Risk Across Sediment1 6.1E-07 

Total Risk Across All Media and All Exposure Routes 

Total Liver HI = 

Total Kidney MI = 

Total lmmume HI = 

Total Skin HI = 

3.4E-05 

6.6E-06 

5.3E-02 

1.3E-03 



TABLE 7-40 

CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium 

Jrlace Water 

rdiment 

roundwater 

Exposure 

Medium 

Surface Water 

Sediment 

Water 

Exposure Chemical 

Point 

Onsite Diitches Bromodlchloromethane 

Chloroform 

Aroclor-1260 

Onsite Diitches A&or-1254 

Arcclor-1260 

Arsenic 

Onsite 1.1.Dichloroethene 

cis-1.2.Dichloroeihene 

13.Dichloroethane 

Bromodichloromethane 

Carbori tetrachtoride 

Chloroform 

Tetrachloroethene 

Trichloroelhene 

Arsenic 

Mercury 

Ammonium Perchlorate 

Carcinogenic Risk 

Ingestion tnhalation Dermal 

3.OE-09 6.OE-09 

5.4E.10 1.7E.09 

5.OE-08 8.3E-05 

3.6E-07 2.2E-06 

2.6E-07 1.6E-06 

2.4E-07 2.7E-07 

5.4E-07 9.2E-08 6.1E-06 

,.6E-07 3.6E-08 8.2E-09 

3.OE-08 2.6E-09 

l.lE-07 2.4E-08 3.3E-08 

1.3E-06 4.7E-08 1.2E-09 

1.2E-07 l .SE-09 9.OE-08 

1.5E.07 2.8E-08 Z.QE-08 

4.2E-05 8.6E-08 

Total Risk Across Surface Water 

Total Risk Across Sediment 

Total Risk Across Groundwater 

Chemical Non-Carcmogenic Hazard Quollent 

Exposure Primary IngestIon lnhalabon Dermal Exposure 

Routes Total Target Organ Routes Total 

1 .I E-08 Bromodrchloromethane Kidney 2.4E-05 6.5E-05 8.9E-05 

2.2E-09 Chloroform Liver 8.9E-05 2.7E-04 3.6E-04 

6.3E-05 Arwlor-1260 

2.6E-06 Aroclor-1254 
Immunological. 

Nalls 
6.9E-02 5.6E-01 6.5E-01 

1 .QE-06 Aroclor-1260 

5.OE-07 Arsenic Skin 5.2E-03 6.OE-03 l.lE-02 

7.1E-07 1.1.Dichloroethene Liver 1 .OE-03 1.5E-04 1.2E-03 

CIS-1.2.Dichloroethene Blood 1.2E.02 i.lE-03 1.3E-02 

2.OE-07 1.2.Dichloroethane 5.9E~04 2.8E~03 3.OE-05 3.4E-03 

3.3E-06 Bromodichloromethane Kidney 2.4E-04 2.1 E-05 2.7E-04 

1.7E.07 Carbon tetrachloride Liver 1.2E-02 8.OE-03 3.7E-03 2.4E-02 

6.iE-06, Chloroform Liver 2.1 E-03 6.8E~02 2.1 E-04 7.OE-02 

2.1 E-07 Tetrachloroethene Liver 2.4E-03 6.6E-05 1.7E-03 4.2E-03 

2.lE-07 Trlchloroethene CNS 2.3E-02 4.4E-03 2.7E-02 

4.2E-05 Arsemc Skin 1.3E-01 3.2E-04 1.3E.01 

Mercury 
AutoImmune 

System 
E.OE-03 2.7E-04 8.3E-03 

Ammonium Perchlorate Thyroid Effects 2.6E-01 6.lE-04 2.6E-01 

Total Hazard Index Across All Med!a and All Exposure Routes 1.2E+OO 

Total Risk Across All Media and All Exposure Routes 1.3E-04 

Total Liver HI = 

Total CNS HI = 

Total Kidney HI = 

Total Blood HI = 

Total lmmume HI = 

Total Thyrold HI = 

Total Skin HI = 



TABLE 7-49 

CENTRALTENDENCYEXPOSURE(CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs- CHILD RESIDENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

..T] 
Receptor Populatmn: Rasldent 

-r 
Exposure Chemical Exposure 

Medium 

Carcinogenic Risk Chemical 

--A-- Onsite Diitches Bromodichloromethane 

nhalation Demlal 

4.2E-09 

8.6E-10 

4.3E-05 

1.2E-06 

8.5E-07 

1.4E-07 

3.8E-08 

3.8E-09 

1.2E-09 

1.6E-08 

5.8E.10 

4.2E-08 

1.4E-08 

3.OE-08 

Exposure 

Routes Total 

8.1 E-09 

1.6E-09 

4.3E-05 

2.1E-06 

1.5E-06 

7.7E-07 

6.4E-07 

Primary 

Target Organ 

Kidney 

Liver 

Ingestion 

l.lE-04 1.2E-04 

4.2E-04 4.9E-04 

Exposure 

Routes Total 

2.3E-04 

9.1 E-04 

8.3E-01 l.OE+OO 1.E+00 

4.9E.02 l.lE-02 

3.3E-03 2.4E-04 

4.OE-02 1.8E-03 

2.OE-03 1.2E-02 4.9E-05 

8.1E-04 3.5E-05 

4.OE-02 2.8E.02 6.OE-03 

6.9E-03 2.8E-01 3.3E-04 

7.8E.03 2.4E-04 2.8E-03 

7.7E-02 7.2E-03 

4.3E-01 5.2E-04 

2.7E-02 4.4E-04 

8.5E-01 9.9E-04 

Total Hazard Index Across All Media and All Exposure Routes 

6.OE-02 

3.6E-03 

4.2E-02 

1.4E-02 

8.5E-04 

7.3E-02 

2.9E-01 

l.lE-02 

8.4E-02 

4.3E-01 

2.7E-02 

8.6E-01 

3.7EtOO 

Surface water 4.OE-09 

7.3E-10 

6.7E-08 

9.5E-07 

7.OE-07 

6.3E-07 

5.1E-07 

1.5E-07 

2.9E-08 

1 .OE-07 

1.2E.08 

1.2E-07 

1.4E-07 

2.5G05 

Bromodichforomethane 

Chloroform 

Aroclor-1260 

Arodor-1254 

Aroclor-1260 

Arsenic 

1.1.Dichloroethene 

cis-1.2.Dichloroethene 

1.2.Dichloroethane 

Bromodichloromethane 

Carbon tetrachloride 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Arsenic 

MerClUy 

Ammonium Perchbrats 

Chloroform 

Aroclor-1260 

Onsite Diitches Aroclor-1254 

Onsite 

Aroclor-1260 

ArSelliC 

l.l-Dichloroethene 

ciS-1.2.Dichloroethene 

1,PDichloroethane 

Bromodichloromethane 

Carbon tetrachloride 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Arsenic 

Mercury 

Ammonium Perchlorate 

Immunological. 
NEllIS 

Skin 

Liver 

Blood 

Kidney 

Liver 

Liver 

Liver 

CNS 

Skin 

Autoimmune 
system 

Thyroid Effects 

Sediment 

water 

adiment 

roundwater 

A 

9.3E-08 

4.5E-08 

2.4E-08 

5.6E-08 

2.OE-09 

3.2E-08 

2.OE-07 

3.OE-08 

1.4E-07 

6.9E-08 

1.6E-07 

1.9E-07 

2.5E-05 

Total Risk Across Sulfate Wale 

Total Risk Across Sedimer 

Total Risk Across Groundwate 

4.3E-05 

4.4E-06 

2.6E-05 Total Liver HI = 

Total CNS HI = 

Total Kidney HI = 

Total Blood Hi = 

Total lmmume HI = 

Total Thyroid Hi = 

Total &in HI = 

I I 
Total Risk Across All Media and All Exposure Routes 1 7.4E-05 
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8.0 SUMMARY AND CONCLUSIONS 

SITE CHARACTERIZATION 

l A geophysical survey was conducted to confirm the presence or absence of leaching wells in Area 

100 that were note removed during the Removal Action conducted in the fall of 1996. A review of site 

utility maps showed the leaching well locations. In addition, electromagnetic survey data were 

collected across discrete areas of Site 11 to identify leaching well locations. Anomalies suspected to 

be leaching wells identified by the survey data were further investigated by test pitting. H’owever, 

excavation of a large trench in the suspected area failed to locate LWO8, LW09, and LWlO. LW06 

and LW07 were visually located and filled with concrete. 

l Before monitoring well installation, an azimuthal resistivity survey was conducted to identify potential 

trace locations for monitoring well siting. Based on the analysis of the azimuthal resistivity survey, 

monitoring well locations identified in the work plan were not adjusted. 

i i 

l Seven permanent monitoring wells (2 shallow and 5 deep) were installed at Site 11 during this 

investigation. Including those wells installed from previous investigations, thirty-six groundwater 

samples were collected (25 existing monitoring wells, 7 newly installed monitoring wells, four existing 

piezometers). The groundwater samples were analyzed for TCL VOCs, TCL SVOCs, TCL pesticides 

and PCBs, TAL metals plus cyanide, explosives, and perchlorate. Filtered metals were also collected 

at wells where the turbidity level remained above 10 NTU during purging. 

. All newly installed wells were slug tested. The results indicated hydraulic conductivities from 0.09 to 

3.15 feet per day for the bedrock and 1 .OO to 4.02 feet per day for the saprolite. Slug tests from the 

previous RI (Malcolm Pirnie, 1992) indicated a similar hydraulic conductivity for the saprolite, 5.56 

feet per day. The pumping test from the previous RI provided a hydraulic conductivity of 0.13 feet per 

day for the saprolite. 

. A shallow groundwater divide transects the site from northwest to southeast, passing appro:ximately 

through the Main Administration Building. Groundwater flow is from the divide toward streams to the 

northeast and southeast. Generally, groundwater flows to the east from Site 11. The steepest 

gradient occurs at the northern end of the site and is approximately 0.038 ft/ft. 

l Four surface water and sediment samples were collected as grab samples from Site 11 stream 

bottoms. Sediment samples were co-located with surface water samples. Two samples were 

collected from the drainage southeast of Building 30 and two samples were collected from the 
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drainage east of Bowditch Road. The surface water and sediment samples were analyzed for TCL 

VOCs, TCL SVOCs, TCL pesticides and PCBs, TAL metals plus cyanide, and explosives. In 

addition, sediment samples were analyzed for TOC and grain size and surface water samples were 

analyzed for TSSTDS. 

. Surface soil was not collected at Site 11 because the potential sources of contamination in soil at Site 

11 were the leaching wells. However, nine subsurface soil samples collected during the Design 

Verification Study (B&R Environmental, 1995) were used in this RFI to define nature and extent and 

quantify potential risk. 

NATURE AND EXTENT OF CONTAMINATION 

. In the subsurface soil, VOCs, SVOCs and metals were detected. Each VOC and each SVOC were 

only detected once. No VOCs or SVOCs were detected at concentrations greater than the USEPA 

Region III residential direct contact risk-based concentrations (RBC). Benzene and 

hexachlorobenzene were detected at a concentration greater than its soil-to-groundwater screening 

level, but these constituents were not detected in groundwater. 

. Maximum concentrations of several metals exceeded residential direct contact RBCs, but only 

cadmium and mercury were present at concentrations significantly greater than background. 

. In groundwater, VOCs, metals, and perchlorate were the primary constituents detected. No SVOCs 

were detected in any groundwater samples. Alpha-chlordane and gamma-chlordane were detected 

in one groundwater sample, but it was detected at a concentration less than its residential tap water 

benchmark. 

l Chlorinated hydrocarbons were the VOCs primarily detected in the groundwater, with TCE being the 

most prevalent. Highest concentrations of VOCs were detected in locations beneath existing 

buildings. Constituent concentrations decrease to concentrations below residential tap water 

benchmarks in samples collected from shallow wells downgradient of the buildings. However, higher 

levels of TCE and other chlorinated hydrocarbons have been detected in the bedrock wells at 

concentrations greater than ARARs. 

l Maximum concentrations of metals in groundwater were detected at concentrations greater than 

residential tap water benchmarks. However, only manganese and mercury were found to be 

significantly greater than background. High turbidity was found in several of the groundwater 

samples. In accordance with EPA Region Ill’s Draft Guidance on Selecting Analytical Metal Results 
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from Monitoring We// Samples for Quantitative Assessment of Risk (August 10, 1992), filtered metal 

data could be used if there was a significant disparity between the total and filtered results. For Site 

11 manganese data, the disparity was apparent. Using the filtered manganese data, manganese 

concentrations were not significantly greater than background. Therefore, further delinealtion of 

manganese and its evaluation in a risk assessment would not be warranted. 

. In surface water, VOCs, pesticides, PCBs and cyanide were detected. The VOCs were detected in 

only one sample. Pesticides and metals were detected at concentrations less than residential tap 

water benchmarks. PCBs were detected at concentrations greater than residential tap water 

benchmarks. 

. In sediments, VOCs, SVOCs, pesticides, PCBs and metals were detected. No VOCs, SVOCs, or 

pesticides were detected at concentrations greater than residential direct contact benchmarks. 

Metals were detected at concentrations greater than residential direct contact benchmarks, but only 

arsenic was detected at a concentration significantly greater than background. PCBs were detected 

in sediments at concentrations greater than residential direct contact benchmarks. However, the total 

. PCBs concentrations do not exceed the ARAR set forth by TSCA. In “low occupancy” areas, the 

ARAR is 25 mg/kg. The known future use of Site 11 dictates that PCB contamination be remediated 

to the “low occupancy” ARAR of 25 mg/kg. Because the concentrations are less than the ARAR, the 

extent of sediment contamination has been adequately defined. 

HUMAN HEALTH RISK ASSESSMENT 

l The human health risk assessment considered full-time employees, maintenance and utility workers, 

construction workers, adolescent trespassers, adult recreational users, day care children, and future 

onsite (adult and children) residents. RME and CTE risk were evaluated for each receptor. 

l The full time worker is only exposed to constituents in groundwater through volatilization. ‘The full 

time worker’s RME cancer risk is less than 1 E-06 and the RME hazard index is less than one. 

l The majntenance/utility worker is exposed to groundwater dermally and to groundwater constituents 

outdoors as a result of volatilization. The worker is also exposed to subsurface soil, surface water 

and sediment. The worker’s RME cancer risk is within the EPA’s target risk range and the RME 

hazard index is less than one. 

l The construction worker is exposed to groundwater dermally and to groundwater constituents 

outdoors as a result of volatilization. The worker is also exposed to subsurface soil, surfac,e water 
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and sediment. The worker’s RME cancer risk is within the EPA’s target risk range and the RME 

hazard index is less than one. 

. The adult recreational user is exposed to surface water and sediment through incidental ingestion 

and dermal contact. The recreational user’s RME cancer risk is within the EPA’s target risk range 

and the RME hazard index is less than one. 

. The adolescent trespasser is exposed to surface water and sediment through incidental ingestion and 

dermal contact. The trespasser’s RME cancer risk is within the EPA’s target risk range, but the RME 

hazard index exceeds one (1.4). However, the CTE hazard index is less than one. 

. The day care child is exposed to groundwater constituents as a result of volatilization into a building. 

The child’s RME cancer risk is less than 1 E-06 and the RME hazard index is less than one. 

l The resident is exposed to groundwater, surface water and sediment. The resident is exposed to 

groundwater through ingestion, dermal contact and inhalation while showering. The resident is also 

exposed to groundwater constituents as a result of volatilization into a building and to the outdoors. 

The resident is exposed to surface water and sediment through incidental ingestion and dermal 

contact. The RME cancer risks for the adult and child resident exceed 1 E-04 and the RME hazard 

indices exceed one. The CTE cancer risk for the adult resident exceeds 1 E-04, but the CTE cancer 

risk for the child resident is within the target risk range. The CTE hazard indices for the adult and 

child resident are still greater than one. Use of groundwater is the primary contributor to the 

exceedance of risk benchmarks for the resident. The chlorinated hydrocarbons are the primary 

contributor to risk in the groundwater for the residents. 

RECOMMENDATIONS AND CONCLUSIONS 

l The RME cancer risks and hazard indices for all receptors, except residents and the adolescent 

trespasser were less than or within EPA benchmarks. The CTE hazard index for the adolescent 

trespasser is less than its benchmark. Knowing that the future use of the site will not be residential, 

protection of human health would not warrant any action at Site 11 at this time. 

l Direct contact with groundwater at Site 11 would result in risks in excess of EPA benchmarks. 

Concentrations of chlorinated hydrocarbons exceed ARARs and extent of contamination has not 

been delineated in the bedrock aquifer. Additional investigation may be warranted to define this 

extent of contamination. 
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Memorandum 

To: Ron Kotun 

Subject: Geophysical Survey Results 

Date: 22 February, 1999 

From: K. Sprietzer 

1.0 PURPOSE AND SCOPE 

This memorandum describes the results of the geophysical field investigation program for the 

RCRA Facility Investigation and Corrective Field Measures Study conducted at five sites at the 

former Naval Surface Warfare Center, White Oak. The work was conducted under Contract Task 

Order (CTO) 298 for the Comprehensive Long term Action Navy (CLEAN), Contract Number 

N62472-90-D-1298. Ihe investigation described herein was conducted in general accord with 

the work plan for this effort, Work Plan for RCRA Facility investigation and Corrective Measures 

Study, Naval Surface Warfare Center (NSWC), White Oak, Silver Spring, Maryland, Sites 2, 3, 4, 

7, 8, 9 and 11 (Brown and Root Environmental, 1998). Five sites were part of this study, and 

included areas within Site 4 - Chemical Burn Area, Site 7 - Ordnance Burn Area, Site 9 - 

Industrial Wastewater Disposal Area 300, and Site 11 - Industrial Wastewater Disposal Area 100. 

Field activities were conducted between November 2, 1998 and December 13, 1998. 

Geophysical surveys are non-intrusive, indirect methods of sub-surface exploration. Geophysical 

data are characterized to the extent that they produce recognizable responses when compared to 

background or surrounding data. The presence of dissolved and sorbed contaminants in th’e 

strata, including trichloroethene (TCE), the primary contaminant of concern at the White Oalk site, 

would not affect the geophysical data collected for this study. 

This memorandum is presented in six sections. Section 1 provides a general introduction and the 

purpose and scope of the work. Section 2 discusses the purpose and objectives of the field 

investigation. Section 3 describes field procedures used to perform the geophysical surveys. 

Section 4 presents the results of the investigation, and Section 5 summarizes the findings of the 

investigation. Section 6 provides the references. The data figures are presented after Section 6. 

Appendix A displays the vertical electrical sounding of azimuthal data. Azimuthal data are in 

Appendix B. 



2.0 FIELD INVESTIGATION OBJECTIVES 

As stated in the work plan, the geophysical field investigation program was intended to satisfy two 

objectives, namely to establish preferred fracture orientations and trends in the bedrock, and to 

determine the absence or presence of abandoned leaching wells. The determination of preferred 

fracture trends, and by inference the preferred groundwater flow paths, would likely allow 

refinement of proposed monitoring well locations selected for the site. 

Azimuthal resistivity surveys were performed to detect preferred fracture orientations and trends 

in the bedrock. An azimuthal electromagnetic survey was also performed at two of the locations 

surveyed using azimuthal resistivity methods for confirmation purposes. Resistivity is a measure 

of the earth’s electrical resistance and is derived from the voltages produced when a current is 

applied between two points on the earth’s surface. Ground currents are mainly carried by ions 

moving in pore waters in the subsurface (Telford et al., 1992). In bedrock, fractures containing 

water will be more conductive (less resistive) than the surrounding soil or bedrock (Lane, 1995). 

Therefore, low apparent resistivity values imply preferential fracturing. 

Electromagnetic surveys were performed to determine the absence or presence of abandoned 

leaching wells. A pilot-scale ground penetrating radar (GPR) survey was also performed at one 

location to determine the absence or presence of a leaching well, in accordance with the work 

plan. 

3.0 FIELD PROCEDURES 

3.1 SURVEY GRIDS 

Azimuthal Resistivitv Survevs 

Radial grids were established using ten degree rotations around a center point in accordance with 

the approved project Work Plan. The rotations were not adjusted for magnetic declination; 

therefore, zero degrees represents magnetic north and not true north. Apparent resistivity 

measurements were collected along each radial grid line where possible at distances of 2, 3, 5, 7, 

10, 13, 21, 28, 36, and 42 meters from the center point. Grids were established and data were 

collected at Site 4, Site 7, Site 9 (Bldg. 309), Site 9 (South Site), and Site Il. Due to site 

constraints (the presence of obstacles and /or surface features which would inhibit instrument 

response), not all arrays could be established to the maximum distance of 42 meters. The 

electromagnetic (EM) surveys were conducted measuring apparent conductivity. These values 

were converted to apparent resistivities and are expressed as azimuthal electromagnetic 

measurements. These surveys were performed for confirmation purposes at Site 9 (Bldg. 309) 

and Site II, on the same grids established at those locations for the azimuthal resistivity surveys. 
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Electromaanetic Survevs 

Conventional Cartesian coordinate grids were established parallel to existing site features such 

as buildings and fences. Electromagnetic (EM) data were collected continuously along grid lines 

spaced five feet apart. Grids were established and data were collected at Site 9-(Bldg. 31 I), Site 

11 (softball field), and Site Il. 

GPR Survey 

The GPR survey was performed at Site 9 (Bldg. 311) over three lines which were part of the EM 

grid, in the vicinity of the presumed location of the leaching well. This area was selected duie to 

the many surface features that had a high potential to interfere with the EM survey. Because the 

GPR uses a shielded antenna, it is less likely to be affected by surface features. 

3.2 GEOPHYSICAL SURVEYS 

Azimuthal Resistivitv Surveys 

The azimuthal resistivity surveys were performed using four electrodes placed in a square array. 

The array is rotated around a center point. Furthermore, the size of the square is increasecl by 

A(2)“*, where A is the length of the side of the square. By increasing the size of the square,the 

depth of exploration is increased. In this way, stratigraphic boundaries can be established, and 

resistivity data can be interpreted as a function of the geologic unit. 

The surveys were initially performed using an IRIS Syscal Junior 50 Watt Transmitter/Receiver 

with four individual electrodes (Site 1 I). An AGI STING Resistivity Meter was used at all 

subsequent sites. Use of this meter increases the rate of data acquisition, because it is 

configured to use a multi-electrode square array. The AGI STING requires less grid 

reconfiguration as the grid is rotated and the size of the square increases. 

Azimuthal EM Survevs 

The azimuthal EM surveys were performed at Site 9 (Bldg. 309) and Site 11 using a Geoni’cs EM- 

34 conductivity meter. Standard coil separations (distance between transmitter and receiver) of 

10, 20, and 40 meters were used. By increasing the coil separation, the depth of exploration is 

increased. In this way, conductivity data can be interpreted as a function of depth and geologic 

unit. 

Electromaanetic Survevs 

The EM surveys intended to determine the presence or absence of former leaching wells were 

performed using a Geonics EM-31 conductivity meter. The EM-31 surveys were conducted in 
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two orientations (north-south and east-west) to better detect potential subsurface targets. Terrain 

conductivity data and in-phase data, which is significantly more sensitive to buried metallic 

objects, were collected during the survey. 

GPR Survey 

The GPR survey was performed at Site 9 (Bldg. 311) using a GSSI SIR-2 in monostatic (single 

antenna) mode using a 300 MHz antenna. 

3.3 DATA PROCESSING 

Azimuthal Resistivitv Survevs 

Each apparent resistivity value measured by the instrument was first multiplied by a constant 

(geometric factor) unique to each square size. This was done manually for data collected by the 

IRIS resistivity meter and by specialty software provided with the STING resistivity meter. Data 

for Site 11 were collected over a two-day period, and adjusted for soil moisture, Soil moisture 

typically affects only the shallow resistivity data. Although data for Site 4 were also collected over 

a two-day period, adjustments for soil moisture were not made due to poor contact between the 

electrodes and soil (indicated by missing data in some of the radial diagrams’provided as Figures 

1 through 11). Lastly, when necessary to smooth the data, a weighted average for each point 

was calculated using the data point and points immediately adjacent to it. 

This technique was used on data collected at Site 9 (Bldg 309) and Site 11. 

Azimuthal EM Survevs 

Azimuthal EM data were converted from conductivity values (mS/m) to apparent resistivity values 

using a constant. Data collected at the 40 meter coil separation were not evaluated due to poor 

quality associated with cultural interference (i.e., power lines, buildings), which affected the 

instrument response. The results of the surveys are plotted as radial diagrams provided as . 

Figures 8 and 12. 

Electromaanetic Survevs 

Conductivity and in-phase data collected by the EM-31 were stored in a data logger with line 

positions and data values. The data were downloaded to a computer and contoured using 

SURFER for interpretation. These contour plots are provided as Figures 13 through 19. 

GPR Survev 

GPR data were viewed in the field for anomalies that could be attributed to a former leaching 

system. No such anomalies were found, and subsequent processing was not warranted. 

4 



4.0 RESULTS 

4.1 RESISTIVITY SURVEYS 

Azimuthal resistivity data can be used to establish stratigraphic boundaries, allowing preferred 

fracture orientations to be interpreted as a function of the bedrock unit. Figures 1 through 5 in 

Appendix A shows apparent resistivity for one azimuthal direction plotted against square sizle. 

These figures represent a vertical electrical sounding with a sloping apparent resistivity curve. 

Each significant change in slope represents a change in resistivity, typically at a geologic 

boundary. Three primary stratigraphic units are known to exist at the Sites investigated during 

this element of the study, namely the overburden, sairolite, and bedrock. These units vary 

greatly in thickness and, in the case of the overburden and saprolite, are very thin or nearly 

absent at some locations. 

Site 4 and Site 7 - -_ __ 

Based on the vertical electrical soundings and boring log data from monitoring wells installed after 

the surveys were conducted, it appears that azimuthal resistivity data collected at Site 4 (Figure 

1, Appendix A) and Site 7 (Figure 2, Appendix A) did not extend below the bedrock surface. Site 

constraints (steep slopes, wooded areas, and/or fences) precluded extending the arrays further to 

collect additional resistivity data. 

Site 9 (South Site) 

The vertical electrical sounding for Site 9 (South Site), (Figure 3, Appendix A) has the first change 

in slope at the 3’d square 10(m). This change in slope may be the change from the surface soils 

to the saprolite or bedrock. This geologic assumption is supported by the fairly constant value of 

the apparent resistivity values in the first two squares. Constant apparent resistivity values are 

usually caused by relatively homogeneous geology (Lane, 1995), which is likely to be present in 

surface soils. Depth to bedrock at Site 9 (South Site) was confirmed to be approximately 10 feet 

below grade by monitoring well 9GW83. It is therefore likely that the apparent resistivity values 

for squares 4,5 6, and 7 are in the bedrock. 

As shown on the radial diagrams (Figures 1 to 4), there is one zone of low apparent resistivity 

values for Site 9 (South Site). This azimuthal orientation is at 60 degrees, corresponding to a 

northeast / southwest preferred fracture orientation. 

Site 9 (Blda. 309) 

The vertical electrical sounding for Site 9 (Bldg. 309), (Figure 4, Appendix A) had the first change 

in slope at the 3’d square (1Om). This is a small variation in the slope (-100 ohm-m) and may be 

a localized area that is less resistive than the soils.above and below it. The second change in 
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slope is after square 4 (15m). This may be the change from overburden to saprolite or 

overburden to bedrock. The latter is suspected because the curve is similar to that observed at 

Site 11 (Figure 5, Appendix A), which was confirmed to be in bedrock. The vertical electrical 

sounding indicated that data collected for squares 6, 7, and 8 are likely in bedrock. 

As shown on the radial diagrams provided as Figures 5 to 7, zones of low apparent resistivity 

values correspond to a northwest / southeast preferred fracture orientation. A secondary fracture 

zone observed only in the shallow bedrock corresponds to an east/west fracture trend. 

The EM azimuthal survey results for the 20 meter coil separation confirmed a northwest / 

southeast preferred fracture orientation, as well as inferring a conjugate set of fractures at 90 

degrees, trending northeast / southwest (Figure 8). 

Site 11 

- -_ -_ 

The vertical electrical sounding for Site 11, (Figure 5, Appendix A) has the first change in slope at 

the !ith square (20m). This is interpreted as a change from overburden to saprolite. There is a 

second change in slope at the gth square (70m). This is interpreted as the change from saprolite 

to-bedrock. Depth to bedrock at Site 11 is approximately 25 feet (confirmed by monitoring well 

1 lGW71). Therefore, it is probable that the resistivity values for squares 9,10, and 11 are in the 

bedrock. 

As shown on the radial diagrams (Figures 9 to 1 l), there are two zones of low apparent resistivity 

values for Site’ 11. The azimuthal zones correspond to a conjugate set of preferred fracture 

orientations, trending west-northwest / east-southeast. 

The EM azimuthal survey results for the 20 meter coil separation confirmed west-northwest / 

east-southeast preferred fracture orientation, as well as inferring a conjugate set of fractures 

trending north-northeast / south-southwest (Figure 12). 

4.2 EM SURVEY FOR LEACHING WELL DETECTION RESULTS 

Site 9 - Buildinq 311 

Surface metallic features (the building, metal shed, and surface debris) significantly affected the 

response of the EM-31 at Site 9. Conductivity and in-phase anomalies shown on the contour 

maps provided as Figures 13 and 14 are a result of these features. The presence or absence of a 

leaching well could not be assessed in the survey area by the EM-31, due to these anomalies. 



Site 11 -Buildina 112 

The EM-31 contoured data for Site 11 (Bldg. 112) (Figures 15 and 16) displays no indication1 of a 

leaching well or drainage field. However, significant anomalies associated with buildings on the 

eastern and western survey boundaries precluded detection of targets in the subsurface in these 

areas. 

Site 1 l-Softball Field 

The EM-31 contoured data for Site 11 (Softball Field) (Figures 17 to 19) displays a significant 

linear anomaly on the northwestern edge of the survey site. This anomaly is caused by the metal 

fence located ten feet north of the survey area. The inphase contour data for Site 11 displays 

discrete anomalies north and south of the monitoring well (Figures 18 and 19). There is also a 

discrete magnetic amxnaly that was detectedduring the survey with a Schonstedt metal locator, 

which is depicted in the diagrams as an X (Figures 17 to 19). These anomalies may represent an 

abandoned leaching well or other subsurface target and warrant further investigation. 

4.3 GPR RESULTS 

In accordance with the approved Project Work Plan a pilot-scale GPR survey was performed at 

one location. The GPR survey was performed at Site 9 (Bldg. 311) over the presumed leaching 

well location. The results did not reveal any anomalies. No additional GPR surveys were 

required or performed. 

5.0 SUMMARY 

5.1 Azimuthal/EM Resistivity Surveys 

Azimuthal resistivity data collected at Site 4 and Site 7 did not extend below the bedrock surface, 

and site constraints prevented extension of the radial grids for additional data collection. The 

resistivity surveys performed’at the remaining sites demonstrated that preferred fracture 

orientations occur in conjugate sets, and generally trend northeast / southwest and northwest / 

southeast. 

5.2 EM Survey/GPR Survey 

The electromagnetic data for Site 11 (Softball Field) shows discrete anomalies north and south of 

the monitoring well which may represent an abandoned leaching well or other subsurface target. 

These anomalies warrant further investigation. While anomalies that could be attributed to a 

former leaching well were not present at the remaining sites, surface interference greatly inhibited 

the response of the EM-31 in these areas. 
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Vertical Electrical Solinding Of Azimuthal Data 
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745 699.8 646.7 631 560.2 
583.5 419.2 465.4 442.8 429.1 
558.4 539.8 495.4 459.7 439.9 
552.6 550.6 503.2 477.3 436 
563.2 549.9 506.5 579.6 456.9 
601.5 587.8 561.3 529.4 500.9 
704.4 649.7 528.1 491.2 456.3 
648.7 627.9 513.5 473.2 420.9 
611.8 580 487.7 451.1 410.9 
614.4 554.7 482.5 438.9 417.4 
714.3 531.3 686.3 619.9 565.8 
687.3 693.5 641.2 589.2 548.3 
674.8 875.6 616.17 574 556.1 
690.7 685.7 609.6 477.2 529.3 
662.3 625.8 561.3 499.3 460.4 
596.3 621.4 533.5 538.1 505.4 
641.2 772 645.8 566 544.5 
705.4 667.2 634.6 596 698.1 

745 699.8 646.7 631 560.2 
583.5 419.2 465.4 442.8 429.1 
558.4 539.8 495.4 459.7 439.9 
552.6 550.6 503.2 477.3 436 
563.2 549.9 508.5 579.6 456.9 
601.5 587.8 561.3 529.4 500.9 
704.4 649.7 528.1 491.2 456.3 
648.7 627.9 513.5 473.2 420.9 
611.8 580 487.7 451.1 410.9 
614.4 554.7 482.5 438.9 4i7.4 

4 
535.3 

505 
500.9 

473 
408.2 
510.9 

533 
565.2 
554.3 

I 437.2 
451.6 

450 
481.2 
528.2 
420.7 
416.2 
420.4 I 

430 
1 535.3 

505 
500.9 

473 
408.2 
510.9 

533 
565.2 
554.3 
437.2 
451.6 

450 
481.2 
528.2 
420.7 
416.2 
420.4 

430 

3 2 
514.9 490.2 
500.5 456.3 

506 491.2 

498.4 483.9 
k.2 ', 480.5 

538 542.1 
550.8 460.6 
582.8 532.8 
577.6 507.5 
500.1 562.9 
521.4 583.2 
503.2 527.3 
498.9 518.8 
533.6 523.3 

411 390.9 
428.9 460.6 
1)22.5 491.1 
$41.5 541.4 
514.9 490.2 
500.5 456.3 

506 491.2 
498.4 483.9 
452.2 480.5 

538 542.1 
550.8 460.6 
582.8 532.8 
577.6 507.5 
500.1 562.9 
521.4 583.2 
503.2 527.3 
498.G 518.8 
533.6 523.3 

411 390.9 
428.9 460.6 
422.5 491.1 
441.5 541.4 

1 
398.5 
429.5 
478.1 
537.6 
483.7 
535.1 
511.3 
499.9 
468.4 
592.5 
575.4 
497.6 
436.8 
478.8 
418.8 

z*: 
6;4 

398.5 
429.5 
478.1 
537.6 
483.7 
535.1 
511.3 
499.9 
468.4 
592.5 
575.4 
497.6 
436.8 
478.8 
418.8 
473.7 
490.5 

634 



\ 

Site 11 ' 
Processed Data with 3 point smoothing 
Degree Square12 Square11 Square10 Square9 Square8 Square7 Square6 Square5 Square4 Square3 Square2 Square1 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
iSO 
160 
470 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330' 
340 
350 

472.9 
468.9 
486.2 
489.1 
504.5 
533.5 
515.4 
537.8 
573.6 

442.5 
458.6 
466.4 
459.1 
441.4 
435.7 
445.6 
448.7 
472.9 
468.9 
486.2 
489.1 
504.5 
533.5 
515.4 
537.8 
573.8 

442.5 
458.6 
466.4 
459.1 
441.4 
435.7 
445.6 
448.7 

625.1 
602.2 
589.5 
555.9 
580.2 
598.5 
596.7 
656.9 
609.1 
604.5 
501.9 
515.1 
530.7 
583.1 
601.8 
576.7 
565.4 
575.7 
625.1 
602.2 
589.5 
555.9 
580.2 
598.5 
596.7 
656.9 
609.1 
604.5 
soi .9 
515.1 
530.7 
583. i 
6Oi.8 
576.7 
565.4 
575.7 

660.2 
662.0 
658.5 
636.0 
547.8 
560.4 
580.9 
722.4 
667.7 
634.0 
550.9 
573.5 
582.8 
612.7 
677.6 
684.0 
682.4 
640.1 
660.2 
662.0 
658.5 
636.0 
547.8 
560.4 
580.9 
722.1 
667.7 
634.0 
550.9 
573.5 
582.8 
612.7 
677.6 
684.0 
QQ9 i yur.+ 
640.1 

658.5 
663.8 
684.3 
675.9 
662.6 
864.0 
703.3 
769.3 
710.3 
636.4 
542.9 
558.1 
572.4 
647.9 
695.1 
713.4 
673.1 
647.9 
658.5 
663.8 
684.3 
675.9 
662.6 
664.0 
703.3 
769.3 
710.3 
636.4 
542.9 
558.1 
572.4 
647.9 
695.1 
713.1 
373.1 
647.9 

582.0 
614.1 
684.9 
662.4 
659.9 
721.1 
755.6 
790.4 
'626.6 
563.4 
489.3 
546.8 
562.8 
614.8 
656.9 
665.4 
623.2 
555.3 
582.0 
614.1 
684.9 
662.4 
659.9 
721.1 
755.6 
790.4 
626.6 
563.4 
489.3 
546.8 
562.8 
614.6 
656.9 
665.4 
im 7 W_".W 
555.3 

576.6 
620.9 
622.3 
595.7 
574.0 
604.4 
646.0 
696.3 
601.7 
538.2 
471.9 
501.7 
523.7 
537.3 
543.3 
519.6 
499.3 
526.2 
576.6 
620.9 
622.3 
595.7 
574.0 
604.4 
646.0 
696.3 
601.7 
538.2 
471.9 
501.7 
$23.7 
537.3 
543.3 
519.6 
499-3 
526.2 

521.0 
570.6 
546.8 
516.8 
511.3 
550.4 
595.4 
636.7 
571.1 
512.9 
444.9 
505.5 
528.8 
534.6 
498.4 
469.0 
445.8 
471.7 
521.0 
570.6 
546.8 
516.8 
511.3 
550.4 
595.4 
636.7 
571.1 
512.9 
444.9 
505.5 
528.8 
534.6 
498.4 
469.0 
4458 
471.7 

482.4 
535.6 
544.6 
515.i 
501.1 
513.3 
616.7 
641.1 
580 
470.9 
420.7 1 
444.3 
464.6 
468.7 
450.1 
412.4 
395.j 
428.9 , 
482.4 , 
535.6 ' 

465.0 
494.2 
493.0 

t ;: 
493:3 
555.0 
574.3 
521.8 
474.5 
431.5 
460.9 
486.5 
470.1 
441.3 
398.7 
402.9 
430.1 
465.0 
494.2 

544.6 49i.o 
515.3 460.7 
501.1 467.4 
513.3 493.3 
616.7 555.0 
641.1 574.3 
58i.j 521.8 
470.9 474.5 
420.7 431.5 
444.3 460.9 
464.6 486.5 
468.7 470.1 
450.1 441.3 
412.4 398.7 
395.j 402.9 
428.9 430.1 

462.8 
488.6 
501.6 
4Ei5.5 
502.6 
527.9 
582.8 
600.4 
557.6 
526.0 
490.4 
507.8 
511.9 
473.5 
444.4 
401 .o 
4 j4.6 
430.4 
462.8 
488.6 
501.6 
4ri5.5 
502.6 
527.9 
582.8 
600.4 
557.8 
q26.0 
490.4 
507.8 
!ql.Ij 

$ 
73.5 
44.4 

$ 
01.0 
14.b 

46Q.4 

485.4 

p;.; 

485:2 
509.0 
499.1 
522.3 
506.9 
522.3 

. 533.3 
536.9 
543.1 
523.1 

~:~*~ 
436:6 
503.5 
$98.2 
485.4 
461.9 
477.1 
485.2 
509.0 
499.1 
522.3' 
506.9 
522.3 
533.3 
536.9 
543.1 
523.1 
467.6 
446.2 
436.6 
503.5 
498.2 

491.5 
422.5 

t::*; 
524:9 
519.5 
527.1 
497.5 
498.7 
521.7 
532.8 
503.3 
471.1 
y;.; 

45416 
550.2 
513.0 
491.5 
422.5 
481.7 
499.8 
524.9 
519.5 
527.1 
497.5 
498.7 
521.7 
532.8 
503.3 
471.1 
438.0 

:zi 
550:2 
519.0 

. 



APPENDIX B 

MONITORING WELL CONSTRUCTION DIAGRAMS 



Monitoring Well No. llGW106 
1OJECT: NSWC - White Oak RFI/CMS DATE: 01-10-99 to 01-21-99 LOGGED BY: C. Laney/B. Balkovec 

ULL RIG: CME Rig HOLE DIA.: 8 to 3.75 in. 

UTIAL GW DEPTH: NA ft. FINAL GW: 24.54 ft. 

CRDN: 499041.22N. 1317415.87E 

GRD/TOC ELEV.: TOC 365.82 ft. MSL 

DESCRIPTION 

silty CLAY,some sand, dark brown to orange 

SAND with some silt and micas, light brown to light gray 

silty SAND, trace clay, micas, orange-brown, light gray 
mottles 

SAPROLITE 

CL 
O-- 

! 2- 
SW *.-:+*. -.. .,-.- 

*. *. . *. *:: *< 4 * . - . : . 
-. f. - . *. . *.*. . 
-.. 1. . . . (- 6 - 
*. * . . *. .+.*. . 
* . . . ** . 
*. *. . -. --a- 
. *f*. . 
+ . f . *- . 
+. *. *‘*-lo- . -1.. . 
*...:.- 
*. f . . ***. . - ‘:-- 12 - * . . . :. 
*. *. - . *. . *-+. . 
* . . . : . ‘-14- 
*. *. . *. . *se. . - 
+ . . . :. 
* .A@- *. - . 
* :: *._ - . . . ; . II 
*. *. .I*- 18- -:.- -. +.- *. 

SM +Xf 2. 
-.-.- 
-.-.. 

-.-. 
I II .-.-.T 22 

-.-.- 
.-.-.. 
-.-._ 
:.z.:--24- .-.-.. -.-.- .-.-.. 

-.-. .-.-, -.- ,-.-. 30 -.-. .-._. 
-.-. 
-.-. H .-.-. 32 I 

23 
33% 
10,16 
16,25 
100% 
!9.25 
!2,29 
33% 
!9,30 
20,21 
83% 
21.30 

13.23 
83% 
23.27 

16,23 
100% 
23,16 

19,30 
100% 
32,42 

55R 
33% 

17,501 
42% 

WELLCONSTRUCTION 
DETAIL 

steel protective 
casing 
ground surface 

2O:i cement bentonite 
grout 

8 inch borehde 

2 in. blank schedule 
40 PVC 

4 inch steel casing to 
45 feet bgs 

I Project No. 
etra Tech NUS 

Ivores; 

King of Prussia, PA 

Boring advanced with hollow stem augers from 0 to 45 feet. 
Continuous 2” split spoon samples collected to B feet. Cowert 
to air hammer, diameter = 3.75inches from 45 to 78 feet. 
Screen depth 67.5 to 77.5 feet. PID = 0. 

7687 

Page I of 2 



Monitoring Well No. llGW106 
lROJECT: NSWC - White Oak RFI/CMS DATE: 01-10-99 to 01-21-99 LOGGED BY: C. Laney/B. Balkovec 

MILL RIG: CME Rig HOLE DIA.: 8 to 3.75 in. CRDN: 499041.22N, 1317415.87E 

NITIAL GW DEPTH: NA ft. FINAL GW: 24.54 ft. GRD,‘TOC ELEV.: TOC 365.82 ft. ML. 

DESCRIPTION 

BEDROCK 

1 

WELL CONSTRUCTION 
DETAIL 

3.75 inch borehole 

c- bentonite pellet seal 

+--- 1. .I 66 feet 
:. :. 
:. :. 
:. :. + 67.5 feet 
:. = :. 
:. - .I. - 
:. - * . 
:. = :. 
:. - :. 
:. = **. 
:. = e*. 
:. - . . . . 0.01 slotted PVC 
:. = :. 
:. - :. 
:. = :. 
:. - :. 
:. = :. 
*‘I - * :. = :-. - #I sand filter 
:. = :* 
:. :. = 
:. - :. 
:. - .I* 
:. = 
.I. = . :-: . 

= Bottom of Well (77.5 
- w feet) 

L ;$Uprn of Boring (78 

Project , _. - T&m Tech NIJS 
rvotes: 

King of Prussia, PA 

Boring advanced with hollow stem augers from 0 to 45 feet. 
Continuous 2” split spoon samples culiected to 8 feet. Convert 
to air hammer, diameter = 3.75 in&es from 45 tu 78 feet. 
Screen depth 67.5 tu 77.5feet. PI17 = 0. 

7887 

Page 2 of 2 



Monitoring Well No. llGWlO7 
ROJECT: NSWC - White Oak RFI/CMS DATE: 01-18-99 to 01-23-99 LOGGED BY: B. Balkovec 

tRILL RIG: CME Rig HOLE DIA.: 8 to 3.75 in. 

NITIAL GW DEPTH: 27 ft. FINAL GW: 19.0 ft. 

CRON: 499473.58N, 1317423.4lE 

GRD/TOC ELEV.: TOG 348.44 ft. MSL 

DESCRIPTION 

sandy SILT, quartz fines, light brown 

silty CLAY, brown and white 

sandy SILT, trace silt, light brown to gray 

SAPROLITE, brown 

Tetra Tech NUS 
King of Prussia, PA 

f-3 
a, 
E 
. 
2 
0 
m 

2.4 
0% 
7.7 

337 
75% 
7,a 

i?; 
IO,12 

15,17 
92% 

?0,2C 

13,12 
92% 
12,15 

4.6 
92% 
8.8 

799 
100% 
13.13 

9.20 
67% 

20,3c 

35,52 
50% 

22,56 
50% 

33,5c 

19.501 
58% 

II,20 
92% 

32,4C 

WELL ICONSTRUCTION 
DETAIL 

steel protective 
casing 

- 

2&;;ement bentonite 

8 inch borehole 

;kpvyank schedule 

4 inch steel casing to 
38 feet bgs 

I Notes: 
Boring advanced with hoNow stem augers from 0 to 36 feet. 
Continuous 2” split spoon samples cul/ec ted to 38 feet. 
Cunverf to air hammer, diameter = 3.75 inches from 36 to 53 
feet. Screen depth 42.5 to 52.5 feet. PID = 0. 

Project No. 
7887 

Page I 4f 2 



L 

Monitoring Well No. liGW107 
DATE: 01-18-99 to 01-23-99 LOGGED BY: B. Balkovec JROJECT: NSWC - White Oak RFI/CMS 

IRILL RIG: CME Rig HOLE DIA.: 8 to 3.75 in. 

:NITIAL GW DEPTH: 27 ft. FINAL GW: 19.0 ft. 

CRDN: 499473.58N, 1317423.41E 

GRIUTOC ELEV.: TOG 348.44 ft. M;, 

’ 

DESCRIPTION 

BEDROCK, gray 

etra Tech NUS 
King of Prussia, PA 

L 

16,20 
58% 
9,5OF 

12,14 
75% 
35,60 

60R 
25% 

L 

WELL CONSTRUCTION 
DETAIL 

l- 3.75 inch borehole 

- 38 feet 

+ bentmite pellet seal 

C- 41 feet 

- 42.5 feet 

- 0.01 slotted PVC 

- Cl sand filter 

C- Bottom of Well (52.5 

YZ EZbrn of Boring. (53 
feet) 

Notes: 
Boring advanced,with b)(~llow stem augers from 0 to 36’ feet. 
Continuous 2” split spoon samples cotlected to 38 feet. 
Convert to air hammer, diameter = 3.75 inches from 36 to 53 
feet. Screen depth 42.5 to 52.5 feet. PI0 = 0. 

Project I~“. 
7887 ILI PageZof2 



Monitoring Well No. llGW108 
w)JEGT: NSWC - White Oak RFIKMS DATE: 01-11-99 to 01-22-99 LOGGED BY: 8. Balkovec 

DRILL RIG: CME Rig HOLE DIA.: 8 to 3.75 in. CRDN: 499217.55N, 131769966E 

INITIAL GW DEPTH: NA ft. FINAL GW: 8.2 ft. GRD/TOC ELEV.: ‘TOG 348.91 ft. MSL 

DESCRIPTION 

sandy SILT, mica, gray 

SAPROLITE 

_,-*x, 

.-.-. -.-. 1 ._.-. 
-.-. .-.-. -.-. 2 .-._. -._. 
-._. 
-.-. 
-.-. i’ -.-. 3 _.-. 
-. -. 4 
-. -. 

Ix-.+ 6 -j -.-. .-.-. -.-. 7 .-.- .--i 1 -.-. 
-.-. 8 .-._. -.-. 

-.-. .-.-. 10 -.-. ._.-. 
.--i 1 -.-. 

11 -.-. .-.-. 
Ix.+ 12-j I-._. .-.-. -._. 13 .-.-. 

.-.-i 1 
-.-. 
-.-. 14 .-.-. -.-. 
IL-L-.+ 154 
,.-.-.c _ -._. .-.-. 16- -.-. 
-.- .-.-. 17: -.-. 

3 

-.-I .-.-. ia- 
-.-. 
-.-. 19: 
-.-. 

1,2 
83% 
7,12 

26,35 
100% 
30,50 

24,31 
100% 
32,33 

33,67 
100% 
70,lOC 

16,37 
92% 

37,46 

37,47 
58% 

35,50f 

23,54 
100% 
63,67 

27.25 
100% 
30,5f 

26,41 
100% 
50R 

19,47 
79% 
50R 

50R 
63% 

WELL CONSTRUCTION 
DETAIL 

1 
- steel protective 

casing 
around surface 

- 2O;lzement bentonite 

l 8 inch borehole 

- 2 in. blank schedule 
40 PVC 

- 4 Inch steel casing to 
32 feet bgs 

Proiect No. etra Tech NUS 
Notes: 
Boring advanced with hollow stem augers from 0 to 32 feet. 

King of Prussia, PA 
Continuous 2” split spoon samples coflected to 34 feet. 
Convert to air hammer, diameter = 3.75 inches from 32 to 47 
feet. Screen deptb 36.5 to 46.5 feet. PI5 = 0. 



Monitoring Well No. llGW108 
ROJECT: NSWC - White Oak RFIKMS DATE: 01-11-99 to 01-22-99 LOGGED BY: 6. Balkovec 

MILL RIG: CME Rig HOLE DIA.: 8 to 3.75 in. 

NITIAL GW DEPTH: NA ft. FINAL GW: 8.2 ft. 

CRDN: 499217.55N. 1317699.66E 

GRD/TOC ELEV.: TOC 348.91 ft. MS, 

DESCRIPTION 

2,5OF 
33% 

50R 
4% 

WELL CONSTRUCTION 
DETAIL 

3.75 inch borehole, 
32 feet 

pelle 

36.5 feet 

0.01 slotted PVC 

#l sand filter 

~;d;“e’:p” of Well (46.5 

Bottom of Boring (47 
feet) 

Project Ivd. 
7887 

Page 2 of 2 

T&t-a Tech NUS 
King of Prussia, PA 

Nofes: 

Boring advanced with hollow stem augers from 0 to 32 feet. 
Confincious 2”sptif spoon samples collected fo 34 feet. 
Convert to air hammer, diameter = 3.75 inches from 32 to 47 
feet. Screen depth 36.5 to 46.5 feet. PI0 = 0. 



Monitoring Well No. llGW109 
ROJECT: NSWC - White Oak RFIKMS 

lRILL RIG: CME RiQ 

NITIAL GW DEPTH: NA ft. 

DATE: 01-19-99 

HOLE DIA.: 10 to 3.75 in. 

FINAL GW: 14.3 ft. 

LOGGED BY: B. Balkovec 

CRDN: 499613.92N. 1317624.85E 

GRD/TOC ELEV.: ‘TOC 339.05 ft. MSL 

DESCRIPTION 

sandy SILT, quartz pebbles and fragments, light brawn 

SAPROLITE 

GM ,0:::0:;;0 O-- . . 0 ;. 0 _ 
.6: .;o:::il :.c).;.o.;- 1 - 
.o:..;o:..:o- ‘. 0 ;. 0 
:6:;p:.b- 2 - ,‘. 0 . . 6 : 
~0.‘,.~,6:;;6 :.o.;.o:- 3 - 
;6:;‘,0: .d ‘.O ,‘.6’. :- 
,~:;‘,o: .d- 4 - ;. 0 _‘. 6 : ‘, 
,a; ‘p:; ;cj- ‘.O .,‘.O .,‘.- 
d:;p: .‘O 5- 
‘-0 .:,ti: ‘- 
0:; :o: ,d _ :.,o .;.b’. 6- 
d:..;o: .‘d- .‘,o..,~:’ 
,~:,.;&:~- 7 - ., 0 ‘, b : _ 
p: : LO. : ‘.6 .~.O.‘.O.‘-- 0 - 6,. .& .‘d :,~.o:,..~ :; 
p:: ‘0: .‘O - 9 - ..() .;+: .- 
-y;?;- 10 - 

gc&: 11: 
6:;~6:;;6- 
$p;;p.p 12 - 
y%;j- 13 - 
.~:;~Q: .;cj- 
;;,y.$J;j- 14- 
.,‘,6::.6:’ 
p:~.p~&:Y: 15 1 

3,2 
46% 
2.1 

2 
50% 
394 

4.3 

:,: 

:;c 
2.3 

192 
46% 
2,2 

1,l 
0% 
12 

i: 
51 

2 
12 

2,l 
42% 
394 

293 
54% 
49 

7,12 
67% 
18,14 

16,26 
63% 
50 

WELL CONSTRUCTION 
DETAIL 

steel protective 
I- casing 

- 2O:l cement bentonite 
grout 

l 10 inch borehole 

- 2 in. blank schedule 
40 PVC 

- ;ulr;zh;t,steel casing to 

Notes: 1 Project No. 

King of Prussia, PA 

Boring advanced wifb hollow stem augers from 0 to 36 feel’. 
Cuntinunus 2” split spoon samples collected fu 37 feef. 
Convert to air hammer, diameter = 3.75 inches from 36 to 5’5 
feet. Screen depth 44.5 to 54.5 feet. PID = 0. 

7687 

Page I of 2 



Monitoring Well No. llGW109 
‘ROJECT: NSWC - White Oak RFI/CMS DATE: 01-19-99 

MILL RIG: CME Rig HOLE DIA.: 10 to 3.75 in. 

NITIAL GW DEPTH: NA ft. FINAL GW: 14.3 ft. 

LOGGED BY: B. Balkovec 

CRDN: 499613.92N. 1317624.85E 

GRll/TOC ELEV.: TOC 339.05 ft. M.. 

DESCRIPTION 

etra Tech NUS 
King of Prussia, PA 
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1 

l2,28 
67% 
58 

!7,52 
38% 

0,26 
48% 
50R 

7,40 
83% 
50R 

80R 

WELL CONSTRUCTION 
DET.AIL 

:. - :. = .I. - - .*. 1 -: . . = :. - . . = :. 

I 

- :. - :. = :. = 1:: = :. = - -1. - . . = :. = f. 
.*. - .*. 

- 
*: - 1.1 1 . - 
:. = :. 
.f* - :. 
1:: G 1’: . 

~ 

:. = .I. 
:. - - .** 
:. - . . 
:. = :. 
:. - :. 
.f* = :. . . 

y7 

3.75 inch borehole 

41 feet 

bentonite pellet seal 

43 feet 

44.5 feet 

0.01 slotted PVC 

H sand filter 

Bottom of 
feet) 

f-,“iP, Of 

Well 64.5 

Boring (55 

* Pralect - NO rEi: 

Boring advanced with hollow stem augers from 0 to 36 feet. 
Continuous 2” split spoon samples collected to 37 feet. 
Convert fo air hammer, diameter = 3.75inches from 36 to 65 
feet. Screen depth 44.5 to 54.5 feet. PI0 = 0. 

7887 

Page 2 of 2 



Monitoring Well No. 11GW110 
‘ROJECT: NSWC - White Oak RFI/CMS DATE: 01-12-99 to 01-22-99 LOGGED BY: 6. Balkovec 

lRILL RIG: CME Rig HOLE OIA.: 8 to 3.75 in. 

NITIAL GW DEPTH: NA ft. FINAL GW: 27.65 ft. 

CRDN: 498813.38N, 1317400.74E 

GRD/TOC ELEV.: TOC 368.51 ft. MSL 

DESCRIPTION 

sandy SILT, trace micas 

quartz pebbles and fragments in sandy SILT 

silty SAND, micas 

SAPROLITE, orange-brown 

WELL CONSTRUCTION 
DETAIL 

* 
n 

- steel protective 
casing 

- 

2.3 
71% 
4.6 - 2O;;;ement bentonite 

10,lO 
83% 
10,lO 

6,ll 
67% 
14.16 

IC 8 inch borehole 

14,16 
100% 
19,24 

- 2 in. blank schedule 
40 PVC 

12,13 
88% 
13,19 

6.11 
92% 
10,lO 

13,22 
83% 

36,5C - 4$c,hzteel casing to 

II,21 
75%, 
18.25 

16.23 
100% 
25.29 

13,26 
88% 

u 
Notes: 
Boring advanced with hollow stem augers from 0 to 48 feel’. 
Continuous 2” split spoon samples collected to 48 fdet. 
Convert to air hammer, diameter = 3.75 inches from 46 to 75 
feet. Screen depth 64.5 to 74.5 feet. PIL7 = 0. 

Project No. 
7807 

Page. I of 3 

Tetra Tech IW * “WE. 
King of Prussia, PA 



Monitoring Well No. IlGWilO 
ROJECT: NSWC - White Oak RFI/CMS DATE: 01-12-99 to 01-22-99 LOGGED BY: B. Balkovec 

IRILL RIG: CME Rig HOLE DIA.: 8 to 3.75 in. CRDN: 498813.38N, 1317400.74E 

NITIAL GW DEPTH: NA ft. FINAL GW: 27.65 ft. GRD/TOC ELEV.: TOC 368.51 ft. MS 

DESCRIPTION 

BEDROCK 

22.24 
100% 
26,29 

9,ll 
100% 
12,14 

11,20 
100% 
22,23 

13.34 
75% 

42,56 

30,56 
33% 

15,18 
58% 

42.54 

12,22 
50% 

25,27 

35,30 
88% 

31,36 

15,50F 
38% 

WELL CONSTRUCTION 
DETAIL 

- 3.75 inch borehole 

etra Tech NUS 
Notes: 

King of Prussia, PA 

Boring advanced with hollow stem augers from 0 to 46 feet. 
Continuous 2” split spoon samples collected to 48 feef. 
Convert to air hammer, diameter = 3.75 inches from 46 to 75 
feet. Screen depth 64.5 to 74.5 feet. PIL7 = 0. 
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Monitoring Well No. IlGWllO 
‘ROJECT: NSWC - White Oak RFIKMS DATE: 01-12-99 to 01-22-99 LOGGED BY: B. Baikovec 

IRILL RIG: CME Rig HOLE DIA.: 8 to 3.75 in. CRDN: 498813.38h1, 1317400.74E 

NITIAL GW DEPTH: NA ft. FINAL GW: 27.65 ft. GRO/TOC ELEV.: l-OC 368.51 ft. MSL 

DESCRIPTION 

Tetra Tech NUS 
King of Prussia, PA 

WELL CONSTRUCTION 
DETAIL 

c- 60 feet 

c- bentonite pellet seal 

c- 63 feet 

*- 64.5 feet 

-- 0.01 slotted PVC 

-- Cl sand filter 

+-- Bottom of Well (74.5 
,- feet) 

L Bo;:pm of Boring (75 

I Project No. Notes: 
Eking advanced with hollow sfem augers from 0 to 48 feet. 
Continuous 2” spiit spoon samples collected to 48 feet. 
Convert to air hammer, diameter = 3.75 inches from 46 to 75 
feet. Screen depth 64.5 to 74.5 feet. PID = 0. 



Monitoring Well No. llGW111 
ROJECT: NSWC - White Oak RFIKMS 

FULL RIG: CME 
UITIAL GW DEPTH: 37.5 ft. 

DATE: 01-24-99 

HOLE DIA.: 8 in. 

FINAL GW: 27.65 ft. 

LOGGED BY: B. Balkovec 

CRDN: 498782.72N,1317173.34E 

GRD/TOC ELEV.: Tot 369.69 ft. MSL 

DESCRIPTION 

silty CLAY, trace quartz sand, light brown and white 

slightly sandy SILT, trace clay, yellow-orange 

silty SAND, mica and quartz fragments, white 

..- - 
_ _ 

_ _ 
_ _ 
.._.... - 
- -... 
..- - 
_ _ 
..- - 
- _ 
..- - 
_ _ i 

......... 

......... 

~ 

......... 

......... 

......... 

.-.-. -._. .-.-. I f -.-. .-.-. -.-. .-.-. -.-. I I- .-.-. -.-. - -. .- -. -.-. .-.-. -.-. .-.-. -.-. .-.-. -._ 
--‘-i 
.-._. -.-. .-.-. -.-. -.- -.-. .-.-. - -. .-.-. -.-. .-.-. -.-. I IL .-.-. -.-. -.-. .-.-. .-‘I -.-. .-.-. -.-. .-.-. -._. .-.-. -.-. I i .-._. -.-. .-.-. 

tii 
E 1. 
z 
0 
m 

75% 

100% 

88% 

79% 

100% 

79% 

100% 

100% 

100% 

100% 

WELL CONSTRUCTION 
DETAIL 

steel protective 
casing 
ground surface 

;$ement bentonite 

8 inch borehole 

:pbV;ank schedule 

I Project No. Notes: 

Boring advanced with hollow stem augers from 0 to 38.5 felet. 1887 

’ King of Prussia, PA 
Screen depth, 28 to 38 feet. Continuous 2”split spoon 
samples. FID = 0, unless no ted. Split spoons collected by 
direct push ra tber than hammering. Page I of 2 



Monitoring Well No. 11GWlll 

ROJECT: NSWC - White Oak RFI/CMS DATE: 01-24-99 

lRILL RIG: CME HOLE DIA.: 8 in. 

NITIAL GW DEPTH: 37.5 ft. FINAL GW: 27.65 ft. 

LOGGED BY: 8. Balkovec 

CRDN: 498782.72N, 1317173.34E 

GRD/TOC ELEV.: TOC 369.69 ft. M.. 

DESCRIPTION 

SAPROLITE 
31- 

32- 

33- 

34- 

3% 

36- 

37- 

38- 

fi 
E 
u) 
3’ 
0 
m 

100% 

38% 

100% 

63% 

79% 

50% 

29% 

13% 

0% 

4% 

WELL CONSTRUCTION 
DETAIL 

m-7 

23 feet 

bentonite pellet seal 

26 feet 

28 feet 

‘0.01 slotted PVC 

Pi sand pack 

E! Initial Water Level 
(37.5 feet) 

Bottom of Well (38 
feet) 

L Bottom of Boring 
(38.5 feet) 

Project . - 
Tetra Tech NljS 

/vores: 

King of Prussia, PA 

Boring advanced with hollow stem augers from 0 to 38.5 feet. 
Screen depth 28 to 38 feet. Continuous 2” split spoon 
samples. PID = 0, unless no ted. Split spoons collected by 
dkect push rather than hammering. 

7887 

Page 2 of 2 



APPENDIX C 

WELL DEVELOPMENT LOG SHEETS 



-<, WELL DEVELOPMENT SHEET - 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

ST%T TIME: 

END TIME: 

. 
l&i/j jrL?z ‘OR/L SITE/LOCATION /I 44 T-E 

-m;y ? O2GZ WELL ID.: //-(~WL305 

/1 nnt 
,* 

cAw Y , #Pi= DATE: 

2% 24 - PERSONNEL: 

44: /(p WELL TYPE: 2 N 

l2 ,a6 / p.r/&+ ’ 

?24@ MEASURING DEVICE: i&?&A/+ 

/5-C? ADJUSTMENT FACTOR: 

1 I DOMESTIC WELL, VQ MONITORING WELL, [ ] OTHER 

NOTE All m-a137Er!O 10 remat 0.01 foot m-al ham top of wall rise8 pipe urnlea othWwia0 noted. 

, ,.._ 
SIGNATURE(s): PAGELOFL 



WELL DEVELOPMENTSHEEl- - 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

STKRT TIME: 

END TIME: 

1 J DOMESTIC WELL, 

METHOD & REMARKS 

fdiwG in/fi 14 OAK SITE/LOCATION 5d (/ 

76w WELL ID.: 

$vPJfy clary DATE: 

14 ,u / PERSONNEL: 

* 

e 
s~*@q i&t- WELL TYPE: [PVC s.s.1, Of. 

s-vizn,I/ah< 4, 23, 
t 

0 
OTHER 

/o : w 4.z54q EASURING DEVICE: /& lPf3 
// $0 /-2544 ADJUSTMENT FACTOR: 

hfONlTORfNG WELL, [ I OTHER 

NOTE: AU measw-a to - 0.01 toot msrved from top of wed riw pipa tiaa othamir notad. 

SIGNATURElsI: 



WELL.DEVELOPMENT SHEET - 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

--c)TAL WELL DEF’TH: 

ONE CASING VOLUME: 

STtiT TIME: 

END TIME: 

SITE/LOCATION 

WEL!- ID.: 

DATE: l/t3/* 

PERSONNEL: as 

,H .- /- 25 $79 “MEASURING DEVICE: 

/ 4/T /-2s79 ADJUSTMENT FACTOR: 

7 ] DOMESTIC WELL, 1x1 MONITORING WELL, [ ] OTHER 

METHOD & REMARKS bl!hw&A 

Approximate 

ADDITIONAL COMMENTS: 

SIGNA 
4 ’ , 



PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 

STKRT TIME: 

END TIME: 

WELL DEVELOPMENT5HEET - 

1 1 DOMESTIC WELL, j)5 MONITORING WELL, [ I OTHER _ 

SITE/LOCATION 

WELL ID.: 

DATE: 

PERSONNEL: 

WELL TYPE: 

MEASURING DEVICE: 

ADJUSTMENT FACTOR: 

METHOD & REMARKS ghmitA 

ADDITIONAL COMMENTS: 
/ 

SIGNATURE(s): 
,’ -.. 



_.”  .  .  .  

. - 

PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL 

TOTAL WELL DEPM: 

ONE CASING VOLUME: 

STKRT TIME: 

END TIME: 

WELL.DEVELOPMENT.SHE= - 

SITE/LOCATION 

WELL ID.: 

DATE: 

PERSONNEL: 

WELL TYPE: 

qg 1/45;1431 ADJUSTMENT FACTOR: 

7 ] DOMESTIC WELL, [-1’MONlTORlNG WELL, [ ] OTHER 

MUHOD & REMARKS 24 /a-- 

Approximate lime Color Cond. Turbidity DO Temp. Salinity 

ADDITIONAL COMMENTS: 

1. 
SIGNATURE(s): 



WELL DEVELOPMENTSHEET’ _ 

-- PROJECT SITE NAME: 

PROJECT NUMBER: 
WEATHER: 

STATIC WATER LEVEL: 

TOTAL WELL DEPTH: 

ONE CASING VOLUME: 
START TIME: 

END TIME: 

SITE/LOCATION 51n rl 

WELL ID.: il 4&i/l 

DATE: 2 ,/VI 

PERSONNEL: lWJc- 
WELL TYPE: 

. OTHER 

MEASURING DEVICE: He4 &+ 

ADJUSTMENT FACTOR: 

1 I DOMESTIC WELL, &f MONITORING WELL, [ 1 OTHER 

METHOD & REMARKS 

ADDITIONAL COMMENTS: -ziibz..pmis/\l;r c om?LCTE 
/ 

SIGNATURE(s): PAGE 1 OF2 .-- 



PROJECT SITE NAME: 

PROJECT NUMBER: 

WEATHER: 

STATIC WATER LEVEL: 
TOTAL WELL DEPTH: 

,3NE CASING VOLUME: 
,.:-ART TIME: 

END TIME: 

7 I DOMESTIC WELL, 

METHOD & REMARKS 

WELL DEVELOPIVIENTSHEET- _ 

flSLizlC khi+e Oy< 

7687 

86 MONITORING WELL, [ 1 OTHER _ 

SITE/LOCATION 

WELL ID.: 

DATE: 
PERSONNEL: 

WELL TYPE: 

MEASURING DEVICE: i-km SA- 

Slh%t=il 

‘1’ &&Ill 

2-/j /9q 

POS/C~ i 

d7 
PVC IS.S.1, or 

. OTHER 

ADJUSTMENT FACTOR: 

ADDITiONAL COMMENTS: 

,, --. 
SIGNATUREId: f?AGELOF> 



APPENDIX D 

..,_ 

SLUG TEST DATA 



NSWC WHITE OAK 
CTO-298 

SLUG TEST SUMMARY TABLE 

Well Total Depth Depth to Water Length of Water Slug In/Out Hydraulic Cond. Screened Notes 

I.D. (ft btoc) (ft btoc) Column (ft) (K value) (ft/sec) Media 

\ 
llGW105 45.99 26.87 19.12 in 2.753E-05 Saprolite 

out 3.037E-05 
llGW106 80.37 24.45 55.92 in 3.229E-06 Bedrock 

out 2.701 E-06 

llGW107 55.4 18.77 36.63 in 3.651 E-05 Bedrock 
out 3.525E-05 

llGW108 49.23 11.44 37.79 in 4.448E-06 Bedrock 
out 3890E-06 

llGW109 55.5 13.45 42.05 in 1.483E-05 Bedrock 
out 1.912E-05 

11GWllO 76.31 25.5 50.81 in 1.635E-06 Bedrock I 

out l.O90E-06 

11GWlll 39.95 27.97 il.98 in l.l62E-05 Saprolite Poor data 

out 4.658E-05 
out 2.066E-05 

13GW02 30.08 15.62 14.46 in 2.267E-06 Saprolite 

out 1.516E-06 

13GW03 30.7 17.42 13.28 in 1.268E-06 Saprolite 
out 6.407E-07 

13GW04 75.05 23.2 51.85 in 3.039E-06 Bedrock 

out 3.069E-06 



SLUGTESTDATA 
NSWC White Oak Monitoring WellllGW105 

Slug-In Test March 6, 1999 

Elapsed Displacement 
Time (min) (feet) 

-1 I . , 

0 -0.015 
0.0083 -0.031 
0.0166 0.555 
0.025 -1.286 

0.0333 -1.89 
0.0416 -1.366 

0.05 -1.413 
0.0583 -1.096 
0.0666 -1.35 
0.075 -1.604 

0.0833 -1.334 
0.0916 -1.27 

0.1 -1.254 
0.1083 -1.254 
0.1166 -1.239 
0.125 -1.239 

0.1333 -1.239 
0.1416 -1.239 

0.15 -1.223 
0.1583 -1.223 
0.1666 -1.223 
0.175 -1.223 
0.1833 -1.223 
0.1916 -1.207 

0.2 -1.207 
0.2083 -1.207 
0.2166 -1.207 
0.225 -1.191 

0.2333 -1.191 
0.2416 -1.175 

0.25 -1.175 
0.2583 -1.175 
0.2666 -1.175 
0.275 -1.175 

0.2833 -1.159 
0.2916 -1.159 

0.3 -1.159 
0.3083 -1.159 
0.3166 -1.143 
0.325 -1.143 
0.3333 -1.143 
0.35 -1.143 

0.3666 -11127 
0.3833 -1.127 

0.4 
0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 
2 

2.2 
2.4 

Elapsed Displacement 
Time(min) (feet) 

-1.111 
-1.111 
-1.096 
-1.096 
-1.08 
-1.08 
-1.08 
-1.064 
-1.048 
-1.048 
-1.048 
-1.032 
-1.032 
-1.032 
-1.016 
-1.016 

-1 
-1 

-0.984 
-0.984 
-0.984 
-0.968 
-0.968 
-0.968 
-0.953 
-0.953 
-0.937 
-0.937 
-0.937 
-0.921 
-0.921 
-0.921 
-0.905 
-0.905 
-0.905 
-0.889 
-0.889 
-0.825 
-0.762 
-0.714 
-0.667 
-0.619 
-0.571 
-0.54 

Elapsed Displacement 
Time (min) (feet) 

2.6 -0.492 
2.8 -0.46 
3 -0.428 

3.2 -0.412 
3.4 -0.381 
3.6 -0.349 
3.8 -0.333 
4 -0.301 

4.2 -0.285 
4.4 -0.27 
4.6 -0.254 
4.8 -0.238 
5 -0.222 

5.2 -0.206 
5.4 -0.19 
5.6 -0.19 
5.8 -0.174 
6 -0.158 

6.2 -0.158 
6.4 -0.142 
6.6 -0.142 
6.8 -0.127 
7 -0.127 

7.2 -0.127 
7.4 -0.111 
7.6 -0.111 
7.8 -0.095 
8 -0.095 

8.2 -0.079 
8.4 -0.079 
8.6 -0.079 
8.8 -0.079 
9 -0.079 

9.2 -0.079 
( 9.4 -0.079 

9.6 -0.063 
9.8 -0.063 
10 -0.063 
12 -0.031 
14 -0.015 



10. --. 

_, ‘+.. 
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8. 12. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEl 1 -1\GRAPHS\1051N.AQT 
Date: 05/07/99 Time: 13:09:59 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 11 GW105 Slug In Test 
Test Date: March 6, 1999 

Saturated Thickness: 23.13 ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1, 

WELL DATA 

Initial Displacement: 1.89 ft Water Column Height: 19.12 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 . 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 2.753E-05 ft/sec 
y0 = 1.203 ft 



SLUGTESTDATA 
NSWCWhite Oak Monitoring Well11GW105 

Slug-OutTest March 6, 1999 

0 1.985 0.3833 1.111 2.2 0.54 
0.0083 1.747 0.4 1.095 2.4 0.508 
0.0166 1.318 0.4166 ' 1.095 2.6 0.46 
0.025 1.334 0.4333 1.08 2.8 0.428 

0.0333 1.318 0.45 1.08 3 0.397 
0.0416 1.302 0.4666 1.08 3.2 0.381 

0.05 1.302 0.4833 1.064 3.4 0.349 
0.0583 1.302 0.5 1.064 3.6 0.317 
0.0666 1.302 0.5166 1.048 3.8 0.301 
0.075 1.302 0.5333 1.048 4 0.27 

0.0833 1.286 0.55 1.032 4.2 0.254 
0.0916 1.27 0.5666 1.032 4.4 0.238 

0.1 1.254 0.5833 1.032 4.6 0.222 
0.1083 1.27 0.6 1.016 4.8 0.206 
0.1166 1.27 0.6166 1.016 5 0.19 
0.125 1.254 0.6333 1 5.2 0.174 
0.1333 1.238 0.65 1 5.4 0.174 
0.1416 1.238 0.6666 0.984 5.6 0.158 

0.15 1.238 0.6833 0.984 5.8 0.158 
0.1583 1.222 0.7 0.968 6 0.127 
0.1666 1.222 0.7166 0.968 6.2 0.127 
0.175 1.222 0.7333 0.968 6.4 0.111 

0.1833 1.207 0.75 0.952 6.6 0.111 
0.1916 1.207 0.7666 0.952 6.8 0.111 

0.2 1.207 0.7833 0.937 7 0.095 
0.2083 1.191 0.8 0.937 7.2 0.095 
0.2166 1.191 0.8166 0.937 7.4 0.095 
0.225 1.191 0.8333 0.921 7.6 0.079 

0.2333 1.175 0.85 - 0.921 7.8 0.079 
0.2416 1.175 0.8666 0.905 8 0.079 

0.25 1.175 0.8833 0.905 8.2 0.063 
0.2583 1.175 0.9 0.905 8.4 0.063 
0.2666 1.175 0.9166 0.889 8.6 0.063 
0.275 1.159 0.9333 0.889 8.8 0.063 

0.2833 1.159 0.95 0.873 9 0.063 
0.2916 1.159 0.9666 0.873 9.2 0.047 

0.3 1.159 0.9833 0.873 9.4 0.047 
0.3083 1.143 1 0.873 9.6 0.047 
0.3166 1.143 1.2 0.81 9.8 0.047 
0.325 1.143 1.4 0.73 10 0.047 
0.3333 1.143 1.6 0.682 12 0.047 

0.35 1.127 1.8 0.635 
0.3666 1.111 2 0.587 
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4. 8. 12. 

Time (min) 

16. 20. 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-1 \SITEl l-l \GRAPHS\l OSOUT.AQT 
Date: 05/07/99 Time: 13:11:35 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 

’ Project: CTO-298 
’ Test Well: 11 GW105 Slug Out Test 

Test Date: March 6, 1999 

I Saturated Thickness: 23.13 ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1 2 

WELL DATA 

Initial Displacement: 1.985 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Water Column Height: 19.12 ft 
Wellbore Radius: 0.33 ft 

’ Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 3.037E-05 ft/sec 
j Solution Method: Bouwer-Rice y0 = 1.237 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well11GW106 

Slug-In Test March 6, 1999 

Elapsed Displacement 
Time(min) (feet) 

-0.009 0 
0.0033 
0.0066 

0.01 
0.0133 
0.0166 

0.02 
0.0233 
0.0266 

0.03 
0.0333 
0.0366 

0.04 
0.0433 
0.0466 

0.05 
0.0533 
0.0566 

0.06 
0.0633 
0.0666 

0.07 
0.0733 
0.0766 

0.08 
0.0833 
0.0866 

0.09 
0.0933 
0.0966 

0.1 
0.1033 
0.1066 

0.11 
0.1133 
0.1166 

0.12 
0.1233 
0.1266 

0.13 
0.1333 
0.1366 

-0.006 0.1466 
-0.012 0.15 
-0.006 0.1533 
-0.006 0.1566 

0 0.16 
-0.016 0.1633 
-0.006 0.1666 
0.028 0.17 
-0.012 0.1733 
-1.544 0.1766 
-0.06 0.18 
-2.117 0.1833 
-1.513 0.1866 
-1.42 0.19 
-2.05 0.1933 
-1.586 0.1966 
-1.376 0.2 
-1.195 0.2033 
-1.411 0.2066 
-1.668 0.21 
-1.09 0.2133 
-1 .I69 0.2166 
-1.497 0.22 
-1.424 0.2233 
-1.306 0.2266 
-1.214 0.23 
-1.414 0.2333 
-1.557 0.2366 
-1.627 0.24 
-1.131 0.2433 
-1.319 0.2466 
-1.554 0.25 
-1.675 0.2533 
-1.955 0.2566 
-1.745 0.26 
-1.052 0.2633 
-1.068 0.2666 
-1.49 0.27 

-1.319 0.2733 
-1.347 0.2766 
-1.344 0.28 

0.14 -1.351 0.2833 

-1.341 0.29 -1.322 
-1.341 0.2933 -1.319 
-1.341 0.2966 -1.319 
-1.341 0.3 . -1.319 
-1.338 0.3033 -1.319 
-1.338 0.3066 -1.319 
-1.338 0.31 -1.319 
-1.338 0.3133 -1.319 
-1.338 0.3166 -1.315 
-1.338 0.32 -1.315 
-1.338 0.3233 -1.315 
-1.335 0.3266 -1.315 
-1.335 0.33 -1.315 
-1.335 0.3333 -1.315 
-1.335 0.35 -1.312 
-1.335 0.3666 -1.309 
-1.335 0.3833 -1.306 
-1.335 0.4 -1.306 
-1.331 0.4166 -1.303 
-1.331 0.4333 -1.3 
-1.331 0.45 -1.296 
-1.331 0.4666 -1.296 
-1.331 0.4833 -1.293 
-1.328 0.5 -1.29 
-1.328 0.5166 -1.287 
-1.328 0.5333 -1.287 
-1.328 0.55 -1.284 
-1.328 0.5666 -1.281 
-1.328 0.5833 -1.277 
-1.328 0.6 -1.277 
-1.328' 0.6166 -1.274 
-1.325 0.6333 -1.271 
-1.325 0.65 -1.268 
-1.325 0.6666 -1.268 
-1.325 0.6833 -1.265 
-1.325 0.7 -1.261 
-1.325 0.7166 -1.258 
-1.325 0.7333 -1.258 
-1.322 0.75 -1.255 
-1.322 0.7666 -1.252 
-1.322 0.7833 -1.252 
-1.322 0.8 -1.249 

Elapsed Displacemeni Elapsed Displacement 
Time(min) (feet) Time(min) (feet) 

0.1433 -1.351 0.2866 -1.322 



SLUGTESTDATA(continued) 
NSWC White Oak Monitoring Well llGW106 

Slug-in Test March 6, 1999 

0.8166 -1.246 3.4 -0.96 8 -0.635= 
0.8333 -1.246 3.6 -0.944 8.2 -0.626 

0.85 -1.242 3.8 -0.925 8.4 -0.613 
0.8666 -1.239 4 -0.905 8.6 -0.603 
0.8833 -1.239 4.2 -0.89 x 8.8 -0.594 

0.9 -1.236 4.4 -0.874 9 -0.584 
0.9166 -1.233 4.6 -0.858 9.2 -0.575 
0.9333 -1.233 4.8 -0.842 9.4 -0.565 

0.95 -1.23 5 -0.826 9.6 -0.556 
0.9666 -1.227 5.2 -0.813 9.8 -0.546 
0.9833 -1.223 5.4 -0.797 10 -0.537 

1 -1.223 5.6 -0.785 12 -0.454 
1.2 -1.192 5.8 -0.772 14 -0.384 
1.4 -1.166 6 -0.759 16 -0.327 
1.6 -1.144 6.2 -0.743 18 -0.276 
1.8 -1.118 6.4 -0.731 20 -0.232 
2 -1.096 6.6 -0.718 22 -0.197 

2.2 -1.077 6.8 -0.705 24 -0.165 
2.4 -1.055 7 -0.693 26 -0.139 
2.6 -1.036 7.2 -0.68 28 -0.117 
2.8 -1.017 7.4 -0.67 30 -0.098 
3 -0.998 7.6 -0.657 32 -0.079 

3.2 -0.979 7.8 -0.648 - 



0.01 

32. 40. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\WHlTEO-l\SITEi 1 -l\GRAPHS\l OGIN.AQT 
Date: 05/07/99 Time: 13:12:05 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 11 GW106 Slug In Test 
Test Date: March 6, 1999 

AQUIFER DATA 

Saturated Thickness: 125.6 ft Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Initial Displacement: 2.117 ft Water Column Height: 55.92 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft , 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 3.229E-06 ft/sec 
yo = 1.354 ft 



,-, . 

SLUGTESTDATA 
NSWCWhite Oak Monitoring WellllGW106 

Slug-OutTest March 6, 1999 

Elapsed Displacement 
Time (min) (feet) 

0 2.44 
0.0033 
0.0066 

0.01 
0.0133 
0.0166 

0.02 
0.0233 
0.0266 

0.03 
0.0333 
0.0366 

0.04 
0.0433 
0.0466 

0.05 
0.0533 
0.0566 

0.06 
0.0633 
0.0666 

0.07 
0.0733 
0.0766 

0.08 
0.0833 
0.0866 

0.09 
0.0933 
0.0966 

0.1 
0.1033 
0.1066 

0.11 
0.1133 
0.1166 

0.12 
0.1233 
0.1266 

0.13 
0.1333 
0.1366 

0.14 

3.981 
3.314 
1.595 

1.5 
1.446 
1.471 
1.449 
1.439 
1.465 
1.439 
1.427 
1.414 
1.427 
1.436 
1.414 
1.42 
1.436 
1.427 
1.417 
1.411 
1.414 
1.411 
1.408 
1.382 
1.408 
1.395 
1.408 
1.411 
1.395 
1.398 
1.408 
1.411 
1.401 
1.424 
1.404 
1.411 
1.401 
1.408 
1.392 
1.385 
1.388 
1.382 

Elapsed Displacement 
Time(min) (feet) 

0.1433 1.395 
0.1466 

0.2833 

0.15 
0.1533 
0.1566 

0.16 
0.1633 
0.1666 

0.17 
0.1733 
0.1766 

0.18 
0.1833 
0.1866 

0.19 
0.1933 
0.1966 

0.2 
0.2033 
0.2066 

0.21 
0.2133 
0.2166 
0.22 

0.2233 
0.2266 

0.23 
0.2333 
0.2366 

0.24 
0.2433 
0.2466 

0.25 
0.2533 
0.2566 

0.26 
0.2633 
0.2666 

0.27 
0.2733 
0.2766 

0.28 

1.404 
1.385 

1.363 

1.376 
1.398 
1.385 
1.388 
1.376 
1.424 
1.398 
1.357 
1.382 
1.385 
1.382 
1.373 
1.385 
1.379 
1.369 
1.379 
1.382 
1.363 
1.373 
1.382 
1.382 
1.373 
1.369 
1.369 
I .369 
1.366 
1.366 
1.369 
1.366 
1.366 
1.366 
1.366 
1.366 
1.366 
1.366 
1.366 
1.363 
1.363 
1.363 

Elapsed Displacement 
Time(min) (feet) 

0.2866 1.363 = 
0.29 

0.2933 
0.2966 

0.3 
0.3033 
0.3066 

0.31 
0.3133 
0.3166 

0.32 
0.3233 
0.3266 

0.33 
0.3333 

0.35 
0.3666 
0.3833 

0.4 
0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 

1.363 
1.36‘ 
1.36 
1.36 
1.36 
1.36 
1.36 
1.36 

1.357 
1.357 
1.357 
1.357 
1.357 
1.357 
1.353 
1.35 
1.347 
1.344 
1.341 
1.338 
1.334 
1.334 
1.331 
1.328 
1.325 
1.322 
1.319 
1.319 
1.315 
1.312 
1.309 
1.3061 
1.306; 
1.303 
1.299 
1.299 
1.296 
1.293 
1.29 
1.29 
1.287 
I .28;7 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 11 GW106 

Slug-Out Test March 6, 1999 

0.8166 1.284 3.4 1.007 8 0.699 
0.8333 1.28 3.6 0.991 8.2 0.689 

0.85 1.277 3.8 . 0.975 8.4 0.677 
0.8666 1.277 4 0.959 8.6 0.667 
0.8833 1.274 4.2 0.944 8.8 0.658 

0.9 1.271 4.4 0.928 9 0.648 
0.9166 1.271 4.6 0.912 9.2 0.638 
0.9333 1.268 4.8 0.896 9.4 0.629 
.0.95 1.265 5 0.883 9.6 0.619 

0.9666 1.265 5.2 0.87 9.8 0.61 
0.9833 1.261 5.4 0.855 IO 0.603 

1 1.258 5.6 0.842 12 0.521 
1.2 1.226 5.8 0.829 14 0.454 
1.4 1.204 6 0.81.3 16 0.397 
1.6 1.182 6.2 0.801 18 0.352 
1.8 1.16 6.4 0.788 20 0.311 
2 1.137 6.6 0.778 22 0.279 

2.2 1.118 6.8 0.766 24 0.254 
2.4 1.099 7 0.753 26 0.229 
2.6 1.08 7.2 0.743 28 0.209 
2.8 1.061 7.4 0.731 30 0.19 
3 1.042 7.6 0.721 32 0.178 

3.2 1.026 7.8 0.709 
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32. 40. 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO- 1 \SITEl I- 1 \GRAPHS\l OGOUT.AQT 
Date: 05/07/99 Time: 13:12:15 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 11 GW106 Slug Out Test 
Test Date: March 6, 1999 

AQUIFER DATA 

Saturated Thickness: 125.6 ft Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Initial Displacement: 3.981 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Water Column Height: 55.92 ft 
Wellbore Radius: 0.156 ft 
Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 2.701 E-06 ft/sec 
yo = 1.314ft 

c 



SLUGTESTDATA 
NSWC White Oak Monitoring Well11GW107 

Slug-In Test March 5, 1999 

Elapsed Displacemen 
Time (min) (feet) 

n 0.025 
0.0;83 
0.0166 
0.025 

0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 
0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 

0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 

0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

0.006 
-0.73 

-1.115 
-2.767 
-1.319 
-1.24 

-0.988 
-1.198 
-1.182 
-1.138 
-1.16 

:1.144 
-1.128 
-1.122 
-1.106 
-0.934 
-1.08 

-1.071 
-1.055 
-1.048 
-1.045 
-1.02 

-1.013 
-0.997 
-0.991 
-0.981 
-0.965 
-0.959 
-0.953 
-0.94 

-0.924 
-0.918 
-0.905 
-0.899 
-0.889 
-0.879 
-0.867 
-0.86 

-0.851 
-0.841 
-0.822 

0.3666 -0.806 

Elapsed Displacemen, Elapsed ,Displacemeni 
Time (min) (feet) Time (min) (feet) 

0.3833 -0.79 2.2 -0.124 
0.4 -0.774 

0.4166 -0.758 
0.4333 -0.742 

0.45 -0.73 
0.4666 -0.714 
0.4833 -0.701 

0.5 -0.688 
0.5166 -0.672 
0.5333 -0.659 

0.55 -0.647 
0.5666 -0.634 
0.5833 -0.621 

0.6 -0.608 
0.6166 -0.599 
0.6333 -0.586 

0.65 -0.577 
0.6666 -0.564 
0.6833 -0.551 

0.7 -0.541 
0.7166 -0.532 
0.7333 -0.522 

0.75 -0.513 
0.7666 -0.503 
0.7833 -0.49 

0.8 -0.481 
0.8166 -0.474 
0.8333 -0.465 

0.85 -0.455 
0.8666 -0.446 
0.8833 -0.439 

0.9 -0.43' 
0.9166 -0.423 
0.9333 -0.414 

0.95 -0.408 
0.9666 -0.401 
0.9833 -0.395 

1 -0.385 
1.2 -0.312 
1.4 -0.255 
1.6 -0.204 
1.8 -0.175 
2 -0146 

2.4 -0.105 
2.6 -0.089 
2.8 -0.079 
3 -0.07 

3.2 -0.066 
3.4 -0.057 
3.6 -0.054 
3.8 -0.051 
4 -0.051 

4.2 -0.041 
4.4 -0.041 
4.6 -0.041 
4.8 -0.038 
5 -0.035 

5.2 -0.035 
5.4 -0.035 
5.6 -0.028 
5.8 -0.031 
.6 -0.031 
6.2 -0.025 
6.4 -0.028 
6.6 -0.022 
6.8 -0.022 
7 -0.025 

7.2 -0.025 
7.4 -0.022 
7.6 -0.022 
7.8 -0.025 
8 -0.019 

8.2 -0.022 
8.4 -0.022 
8.6 -0.022 
8.8 -0.019 



0.01 I I I I I, ,,,I ! ,,,I,,,, I I, , I 
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Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-1 \SITEl 1 - 1 \GRAPHS\l07lN.AQT 
Date: 05/07/99 Time: 13:13:56 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 11 GWI 07 Slug In Test 
Test Date: March 5, 1999 

~- 

AQUIFER DATA 

Saturated Thickness: 131.2 ft Anisotropy Ratio (Kz/Kr)r 1 -2 

Initial Displacement: 2.767 ft 
, Casing Radius: 0.083 ft 
/ Screen Length: 10. ft 

WELL DATA 

Water Column Height: 36.63 ft 
Wellbore Radius: 0.156 ft 
Gravel Pack Porosity: 0.3 . 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 3.651 E-05 ft/sec 
yO=l.l77ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well llGW107 

Slug-Out Test March 5, 1999 

0 1.603 0.3833 0.79 2.2 0.127 
0.0083 1.329 0.4 0.768 2.4 0.108 
0.0166 1.322 0.4166 0.752 2.6 0.092 
0.025 1.278 0.4333 0.742 2.8 0.086 

0.0333 1.29 0.45 0.726 3 0.07 
0.0416 1.262 0.4666 0.707 3.2 0.063 

0.05 1.233 0.4833 0.704 3.4 0.057 
0.0583 1.214 0.5 0.678 3.6 0.06 
0.0666 1.198 0.5166 0.666 3.8 0.044 
0.075 1.182 0.5333 0.653 4 0.044 

0.0833 1.169 0.55 0.647 4.2 0.038 
0.0916 1.144 0.5666 0.631 4.4 0.038 

0.1 1.131 0.5833 0.615 4.6 0.035 
0.1083 1.141 0.6 0.602 4.8 0.031 
0.1166 1.102 0.6166 0.596 5 0.028 
0.125 1.086 0.6333 0.583 5.2 0.028 

0.1333 1.064 0.65 0.57 5.4 0.025 
0.1416 1.058 0.6666 0.561 5.6 0.028 

0.15 1.042 0.6833 0.554 5.8 0.022 
0.1583 1.029 0.7 0.541 6 0.031 
0.1666 1.035 0.7166 0.541 6.2 0.022 
0.175 1.023 0.7333 0.522 6.4 0.022 

0.1833 1.007 0.75 0.51 6.6 0.019 
0.1916 0.994 0.7666 0.513 6.8 0.019 

0.2 0.984 0.7833 0.5 7 0.025 
0.2083 0.968 0.8 0.487 7.2 0.022 
0.2166 0.962 0.8166 0.474 7.4 0.019 
0.225 0.949 0.8333 0.474 7.6 0.015 
0.2333 0.943 0.85 0.465 7.8 0.022 
0.2416 0.937 0.8666 0.459 8 0.022 

0.25 0.927 0.8833 0.439 8.2 0.015 
0.2583 0.914 0.9 0.443 8.4 0.022 
0.2666 0.908 0.9166 0.436 8.6 0.012 
0.275 0.898 0.9333 0.423 8.8 0.012 
0.2833 0.882 0.95, 0.417 9 0.012 
0.2916 0.886 0.9666 0.404 9.2 0.012 

0.3 0.873 0.9833 0.404 9.4 0.012 
0.3083 0.86 1 0.398 9.6 0.022 
0.3166 0.851 1.2 0.318 9.8 0.012 
0.325 0.844 1.4 0.267 IO 0.009 
0.3333 0.841 1.6 0.223 

0.35 0.825 1.8 0.178 
0.3666 0.8 2 0.153 
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WELL TEST ANALYSIS 

Data Set: C:\WHITEO-I\SITEl l -1\GRAPHS\1076UT.AQT 
Date: 05/07/99 Time: 13:14:11 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White oak 
Project: CTO-298 
Test Well: 11 GWI 07 Slug Out Test 
Test Date: March 5, 1999 

AQUIFER DATA 

Saturated Thickness: 131.2 ft Anisotropy Ratio (Kz/Kr): 1 ..-z 

WELL DATA 

Initial Displacement: 1.603 ft Water Column Height: 36.63 ft _,I ,-c- 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 3.525E-05 ft/sec 
1 Solution Method: Bouwer-Rice yo= 1.186ft 



SLUGTESTDATA 
NSWCWhiteOak MonitoringWellllGW108 

Slug-in Test March 5, 1999 

Elapsed Displacement 
Time (min) (feet) 

0 
0.0083 
0.0166 
0.025 

0.0333 
0.0416 
0.05 

0.0583 
0.0666 
0.075 
0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 

0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 

0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 
0.3333 
0.35 

0.3666 
0.3833 

0 
-0.006 
-1.955 
-2.216 
-2.222 
-1.348 
-1.666 
-1.487 
-1.373 
-1.367 
-1.363 
-1.363 
-1.36 

-1.357 
-1.357 
-1.354 
-1.354 
-1.354 
-1.351 
-1.348 
-1.348 
-1.348 
-1.344 
-1.344 
-1.341 
-1.338 
-1.338 
-1.335 
-1.335 
-1.335 
-1.332 
-1.332 
-1.328 
-1.325 
-1.325 
-1.325 
-1.322 
-1.322 
-1.322 
-1.319 
-1.316 
-1.313 
-1.313 
-1.309 

0.4 -1.306 2.8 -0.953 

Elapsed Displacement 
Time fmin) (feet) 

\ I . I 

0.4166 -1.303 
0.4333 -1.3 

0.45 -1.297 
0.4666 -1.293 
0.4833 -1.29 

0.5 -1.29 
0.5166 -1.284 
0.5333 -1.284 

0.55 -1.281 
0.5666 -1.278 
0.5833 -1.274 

0.6 -1.271 
0.6166 -1.268 
0.6333 -1.268 
0.65 -1.265 

0.6666 -1.262 
0.6833 -1.259 

0.7 -1.255 
0.7166 -1.255 
0.7333 -1.249 

0.75 -1.249 
0.7666 -1.246 
0.7833 -1.243 

0.8 -1.239 
0.8166 -1.236 
0.8333 -1.233 

0.85 -1.233 
0.8666 -1.23 
0.8833 -1.227 

0.9 -1.224 
0.9166 -1.22 
0.9333 -1.22 

0.95 -1.217 
0.9666 -1.214 
0.9833 -1.211 

1 -1.208 
1.2 -1.176 
1.4 -1.144 
1.6 -1.115 
1.8 -1.087 
2 -1.058 

2.2 -1.03 
2.4 -1 .OOl 
2.6 -0.979 

Elapsed Displacemen 
Time (min) . (feet) 

.Y -0.928 
372 
3.4 
3.6 
3.8 
4 

4.2 
4.4 
4.6 
4.8 
5 

5.2 
5.4 
5.6 
5.8 
6 

6.2 
6.4 
6.6 
6.8 
7 

7.2 
7.4 
7.6 
7.8 
8 

8.2 
8.4 
816 
8.8 
9 

9.2 
9.4 
9.6 
9.8 
IO 
12 
14 
16 
18 
20 
22 
24 
26 

-0.909 
-0.887 
-0.864 
-0.839 
-0.817 
-0.797 
-0.775 
-0.756 
-0.737 
-0.715 
-0.699 
-0.68 

-0.661 
-0.645 
-0.623 
-0.61 
-0.591 
-0.572 
-0.556 
-0.537 
-0.527 
-0.511 
-0.499 
-0.489 
-0.464 
-0.432 

-0.4 
-0.375 
-0.365 
-0.349 
-0.333 
-0.321 
-0.308 
-0.295 
-0.279 
-0.174 
-0.123 
-0.082 
-0.054 
-0.044 
-0.031 
-0.031 
-0.015 
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Time (min) 

I WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEl 1 -l\GRAPHS\108IN.AQT 
Date: 05/07/99 Time: 13:14:24 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
’ Client: NSWC White ( 
’ Project: CTO-2 

Test Well: 11 GW108 Slug In Test 
Test Date: March 5, 1999 

! 
AQUIFER DATA 

Saturated Thickness: 138.6 ft Anisotropy Ratio (Kz/Kr): 1 -2 

. . 

WELL DATA 

Initial Displacement: 2.222 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Water Column Height: 37.79 ft 
Wellbore Radius: 0.156 ft 
Gravel Pack Porosity: 0.3 

Aquifer ‘Model: Unconfined 
/ Solution Method: Bouwer-Rice 

SOLUTION 

K = 4.448E-06 ft/sec 
yo = 1.45 ft 



SLUGTESTDATA 
NSWCWhiteOak MonitoringWellllGW108 

Slug-Out Test March 5, 1999 

0 2.504 0.4333 1.096 3.4 0.759 
0.0083 1.217 0.45 1.09 3.6 0.743 

0.0166 1.172 0.4666 1.09 3.8 0.727 

0.025 1.207 0.4833 1.087 4 0.705 

0.0333 1.16 0.5 1.083 4.2 0.689 

0.0416 1.153 0.5166 1.08 4.4 eO.664 

0.05 1.185 0.5333 1.08 4.6 0.661 

0.0583 1.163 0.55 1.077 4.8 0.642 

0.0666 1.147 0.5666 1.074 5 0.619 

0.075 1.16 0.5833 1.074 5.2 0.61 

0.0833 1.153 0.6 1.071 5.4 0.6 

0.0916 1.157 0.6166 1.068 5.6 0.578 

0.1 1.157 0.6333 1.064 5.8 0.565 

0.1083 1.153 0.65 1.064 6 0.553 

0.1166 1.153 0.6666 1.061 6.2 0.537 

0.125 1.15 0.6833 1.061 6.4 0.53 

0.1333 1.153 0.7 1.058 6.6 0.521 

0.1416 1.15 0.7166 1.055 6.8 0.505 

0.15 1.15 0.7333 1.052 7 0.492 

0.1583 1.147 0.75 1.048 7.2 0.483 

0.1666 1.144 0.7666 1.048 7.4 0.473 

0.175 1.144 0.7833 1.045 7.6 0.467 

0.1833 1.141 0.8 1.045 7.8 0.451 

0.1916 1.137 0.8166 1.042 8 0.441 

0.2 1.137 0.8333 1.039 8.2 0.435 

0.2083 1.137 0.85 1.036 8.4 0.425 

0.2166 1.134 0.8666 1.036 8.6 0.416 

0.225 1.134 0.8833 1.033 8.8 0.406 

0.2333 1.131 0.9 1.029 9 0.397 

0.2416 1.131 0.9166 1.029 9.2 0.387 

0.25 1.125 0.9333 1.026 9.4 0.381 

0.2583 1.125 0.95 1.023 9.6 0.371 

0.2666 1.125 0.9666 1.02 9.8 0.362 

0.275 1.122 0.9833 1.02 10 0.356 

0.2833 1.122 1 1.02 12 0.279 

0.2916 1.118 1.2 0.991 14 0.219 

0.3 1.118 1.4 0.966 16 0.184 

0.3083 1.115 1.6 0.944 18 0.152 

0.3166 1.118 1.8 0.921 20 0.117 

0.325 1.115 2 0.899 22 0.101 

0.3333 1.112 2.2 0.88 24 0.085 

0.35 1.109 2.4 0.858 , 26 0.073 

0.3666 1.106 2.6 0.836 28 0.057 

0.3833 1.102 2.8 0.816 30 0.054 

0.4 1.102 3 0.797 
0.4166 I .096 3.2 0.775 



0.01 
0. 6. 12. 18. 24. 30. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEl 1 -l\GRAPHS\l080UT.AQT 
Date: 05/07/99 Time: 13:29:19. 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 11 GW108 Slug Out Test 
Test Date: March 5, 1999 

Saturated Thickness: 138.6 ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): L 

WELL DATA 

Initial Displacement: 2.504 ft Water Column Height: 37.79 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 , 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 3.89E-06 ft/sec 
yo = 1.137ft 



Elapsed Displacement 
Time(min) (feet) 

0 0 
0.0033 
0.0066 

0.01 
0.0133 
0.0166 

0.02 
0.0233 
0.0266 

0.03 
0.0333 
0.0366 

0.04 
0.0433 
0.0466 

0.05 
0.0533 
0.0566 

0.06 
0.0633 
0.0666 

0.07 
0.0733 
0.0766 

0.08 
0.0833 
0.0866 

0.09 
0.0933 
0.0966 

0.1 
0.1033 
0.1066 

0.11 
0.1133 
0.1166 

0.12 
0.1233 
0.1266 

0.13 
0.1333 
0.1366 

0.14 

-0.015 
-0.015 
-0.015 
-0.031 

0 
-0.015 
-0.015 
-1.234 
-0.664 
-1.44 

-1.709 
-1.471 
-1.551 
-1.345 
-1.171 
-1.139 
-1.107 
-1.535 
-0.838 
-1.171 
-0.997 
-1.155 
-1.06 

-1.266 
-1.076 
-1.076 
-1.06 
-1.076 
-1.044 
-0.965 
-1.076 
-1.06 

-0.981 
-1.028 
-1.013 
-1.013 
-1.013 
-0.997 
-0.997 
-0.981 
-0.997 
-0.981 

SLUGTESTDATA 
NSWCWhiteOak MonitoringWellllGW109 

Slug-in Test March 5, 1999 

Elapsed Displacement Elapsed Displacement 
Time(min) (feet) Time(min) (feet) 

0.1433 -0.965 0.2866 -0.775 
0.1466 -0.965 

0.15 -0.965 
0.1533 -0.949 
0.1566 -0.933 

0.16 -0.87 
0.1633 -0.965 
0.1666 -0.933 

0.17 -0.918 
0.1733 -0.918 
0.1766 -0.918 

0.18 -0.902 
0.1833 -0.902 
0.1866 -0.902 

0.19 -0.902 
0.1933 -0.886 
0.1966 -0.886 

0.2 -0.886 
0.2033 -0.87 
0.2066 -0.87 

0.21 -0.87 
0.2133 -0.854 
0.2166 -0.854 

0.22 -0.854 
0.2233 -0.854 
0.2266 -0.838 

0.23 -0.838 
0.2333 -0.838 
0.2366 -0.838 

0.24 -0.838 
0.2433 -0.823 
0.2466 -0.823 

0.25 -0.823 
0.2533 -0.807 
0.2566 -0.807 

0.26 -0.807 
0.2633 -0.807 
0.2666 -0.791 

0.27 -0.791 
0.2733 -0.791 
0.2766 -0.791 

0.28 -0.791 
0.2833 -0.775 

0.29 -0.775 
0.2933 -0.775 
0.2966 -0.775 

0.3 -0.759 
0.3033 -0.759 
0.3066 -0.759 

0.31 -0.759 
0.3133 -0.759 
0.3166 -0.743 

0.32 -0.743 
0.3233 -0.743 
0.3266 -0.743 

0.33 -0.743 
0.3333 -0.743 

0.35 -0.712 
0.3666 -0.696 
0.3833 -0.696 

0.4 -0.68 
0.4166 -0.664 
0.4333 -0.648 

0.45 -0.633 
0.4666 -0.633 
0.4833 -0.617 

0.5 -0.601 
0.5166' -0.601 
0.5333 -0.585 
0.55 -0.585 

0.5666 -0.569 
0.5833 -0.569 

0.6 -0.554 
0.6166 -0.538 
0.6333 -0.538 

0.65 -0.522 
0.6666 -0.522 
0.6833 -0.506 

0.7 -0.506 
0.7166 -0.506 
0.7333 -0.49 

0.75 -0.49 
0.7666 -0.49 
0.7833 -0.474 

0.8 -0.474 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 11 GWI 09 

Slug-in Test March 5, 1999 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) 

0.8166 -0.459 3.6 -0.126 
0.8333 -0.459 3.8 -0.126 

0.85 -0.443 4 -0.11 
0.8666 -0.443 4.2 -0.11 
0.8833 -0.443 4.4 -0.11 

0.9 -0.443 4.6 -0.094 
0.9166 -0.427 4.8 -0.094 
0.9333 -0.427 5 -0.094 

0.95 -0.427 5.2 -0.094 
0.9666 -0.411 5.4 -0.094 
0.9833 -0.411 5.6 -0.079 

1 -0.411 5.8 -0.094 
1.2 -0.364 6 -0.079 
1.4 -0.316 6.2 -0.079 
1.6 -0.3 6.4 -0.079 
1.8 -0.269 6.6 -0.079 
2 -0.253 6.8 -0.079 

2.2 -0.221 7 -0.079 
2.4 -0.205 7.2 -0.063 
2.6 -0.205 7.4 -0.063 
2.8 -0.174 7.6 -0.063 
3 -0.174 7.8 -0.063 

3.2 -0.158 8 -0.063 
3.4 -0.142 8.2 -0.063 

Elapsed Displacer= 
Time (min) (feet) 

8.4 -0.06I3 
8.6 -0.063 
8.8 -0.04;7 
9 -0.04;7 

9.2 -0.04;7 
9.4 -0.04;7 
9.6 -0.047 
9.8 -0.04;7 
IO -0.04;7 
12 -0.031 
14 -0.031 
16 -0.031 
18 -0.031 
20 -0.03'1 
22 -0.031 
24 -0.031 
26 -0.031 
28 -0.04'7 
30 -0.04'7 
32 -0.047 
34 -0.04'7 
36 -0.047 



0. 8. 16. 24. 

Time (min) 

32. 40. 

r- 
WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEll-l\GRAPHS\109lN.AQT 
Date: 05/07/99 Time: l3:30:54 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 11 GW109 Slug In Test 
Test Date: March 5, 1999 

AQUIFER DATA 

Saturated Thickness: 136.6 ft Anisotropy Ratio (Kz/Kr): 1. - I 

WELL DATA 

Initial Displacement: 1.709 ft Water Column Height: 42.05 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 1.483E-05 ft/sec 
y0 = 0.6176 ft 



SLUGTESTDATA 
NSWCWhite Oak Monitoring WellllGW109 

Slug-O&Test March 5, 1999 

0 3.007 0.1433 0.918 0.2866 0.759= 
0.0033 1.519 0.1466 0.918 0.29 0.759 
0.0066 1.313 0.15 0.902 0.2933 0.759 

0.01 1.25 0.1533 0.902 0.2966 0.759 
0.0133 1.218 0.1566 . 0.902 0.3 0.759 
0.0166 1.25 0.16 0.886 0.3033 0.759 

0.02 1.171 0.1633 0.886 0.3066 0.759 
0.0233 1.218 0.1666 0.886 0.31 0.744 
0.0266 1.218 0.17 0.886 0.3133 0.744 

0.03 1.171 0.1733 0.886 0.3166 0.744 
0.0333 1.155 0.1766 0.87 0.32 0.744 
0.0366 1.202 0.18 0.87 0.3233 0.744 

0.04 1.202 0.1833 0.87 0.3266 0.728 
0.0433 1.139 0.1866 0.87 0.33 0.728 
0.0466 1.139 0.19 0.854 0.3333 0.728 

0.05 1.123 0.1933 0.854 0.35 0.728 
0.0533 1.06 0.1966 0.854 0.3666 0.712 
0.0566 1.076 0.2 0.854 0.3833 0.6961 

0.06 0.838 0.2033 0.838 0.4 0.68 
0.0633 0.965 0.2066 0.838 0.4166 0.68 
0.0666 1.108 0.21 0.838 0.4333 0.664. 
0.07 1.076 0.2133 0.838 0.45 0.649 

0.0733 1.028 0.2166 0.823 0.4666 0.64Q 
0.0766 1.06 0.22 0.823 0.4833 0.633 

0.08 1.013 0.2233 0.823 0.5 0.617 
0.0833 1.013 0.2266 0.823 0.5166 0.617 
0.0866 1.013 0.23 0.823 0.5333 0.60*1 

0.09 1.013 0.2333 0.807 0.55 0.601 
0.0933 0.997 0.2366 0.807 0.5666 0.585 
0.0966 0.981 0.24 0.807 0.5833 0.569 

0.1 0.981 0.2433 0.807 0.6 0.569 
0.1033 0.981 0.2466 0.807 0.6166 0.553 
0.1066 0.965 0.25 0.807 0.6333 0.55:3 

0.11 0.965 0.2533 0.791 0.65 0.536 
0.1133 0.965 0.2566 0.791 0.6666 0.5313 
0.1166 0.949 0.26 0.791 . 0.6833 0.538 

0.12 0.949 0.2633 0.791 0.7 0.5212 
0.1233 0.933 0.2666 0.791 0.7166 0.522 
0.1266 0.933 0.27 0.775 0.7333 0.506 

0.13 0.933 0.2733 0.775 0.75 0.506 
0.1333 0.933 0.2766 0.775 0.7666 0.49 

' 0.1366 0.918 0.28 0.775 0.7833 0.49 
0.14 0.918 0.2833 0.775 0.8 0.49 - 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 11 GW109 

Slug-Out Test March 5, 1999 

Elapsed Displacement 
Time (min) (feet) 

0.8166 0.474 
0.8333 0.474 

0.85 0.474 
0.8666 0.459 
0.8833 0.459 

0.9 0.459 
0.9166 0.443 
0.9333 0.443 

0.95 0.443 
0.9666 0.427 
0.9833 0.427 

1 0.427 
1.2 0.364 
1.4 0.316 
1.6 0.3 
1.8 0.269 
2 0.253 

2.2 0.221 
2.4 0.205 
2.6 0.189 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) 

2.8 0.174 6.8 0.063 
3 0.174 7 0.063 

3.2 0.158 7.2 0.063 
3.4 0.142 7.4 0.063 
3.6 0.142 7.6 0.063 
3.8 0.126 7.8 - 0.063 
4 0.126 8 0.063 

4.2 0.11 8.2 0.063 
4.4 0.11 8.4 0.063 
4.6 0.11 8.6 0.063 
4.8 0.095 8.8 0.047 
5 0.095 9 0.047 

5.2 0.095 9.2 0.047 
5.4 0.095 9.4 0.047 
5.6 0.079 9.6 0.047 
5.8 0.079 9.8 0.047 
6 0.079 IO 0.047 

6.2 0.079 12 0.047 
6.4 0.079 14 0.047 
6.6 0.079 



12. 16. 

Time (min) 

I- ~~~ ~~~ WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\StTEl 1 - 1 \GRAPHS\l OSOUT.AQT 
Date: 05/07/99 Time: 13:31 :I 8. 

i 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 11 GWlO9 Slug Out Test 
Test Date: March 5, 1999 

AQUIFER DATA 

Saturated Thickness: 136.6 ft Anisotropy Ratio (Kz/Kr): 1, 

WELL DATA 

Initial Displacement: 3.007 ft Water Column Height: 42.05 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.156 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 1.912E-05 ft/sec 
y0 = 0.7738 ft 



SLUGTESTDATA 
NSWCWhiteOak Monitoring Well11GW110 

Slug-In Test March 7, 1999 

Elapsed Displacement 
Time(min) (feet) 

-0.003 0 
0.0083 
0.0166 
0.025 

0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 
0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 
0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 

0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 

0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

0.3666 

-0.019 
-2.156 
-1.837 
-1.314 
-1.614 
-2.121 
-2.022 
-1.499 
-1.818 
-1.866 
-1.754 
-2.061 
-1.844 
-1.959 
-1.78 

-1.908 
-1.789 
-1.754 
-1.758 
-1.754 
-1.761 
-1.751 
-1.754 
-1.754 
-1.751 
-1.751 
-1.748 
-1.758 
-1.758 
-1.758 
-1.754 
-1.754 
-1.751 
-1.751 
-1.751 
-1.748 
-1.745 
-1.748 
-1.748 
-1.735 
-1.735 
-1.732 

Elapsed Displacement Elapsed Displacement 
Time(min) (feet) Time(min) (feet) 

0.3833 -1.732 2.2 -1.566 
0.4 

0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
.0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 
3 

-1.732 
-1.729 
-1.732 
-1.735 
-1.732 
-1.732 
-1.722 
-1.726 
-1.729 
-1.726 
-1.726 
-1.719 
-1.719 
-1.716 
-1.716 
-1.713 
-1.706 
-1.713 
-1.71 

-1.713 
-1.706 
-1.703 
-1.703 
-1.703 
-1.697 
-1.703 
-1.697 
-1.697 
-1.697 
-1.691 
-1.691 
-1.691 
-1.681 
-1.687 
-1.681 
-1.684 
-1.681 
-1.655 
-1.643 
-1.624 
-1.604 
-1.585 

2.4 -1.547 
2.6 -1.531 
2.8 -1.518 
3 -1.499 

3.2 -1.496 
3.4 -1.474 
3.6 -1.461 
3.8 -1.451 
4 -1.432 

4.2 -1.413 
4.4 -1.4 
4.6 -1.384 
4.8 -1.378 
5 -1.362 

5.2 -1.333 
5.4 -1.343 
5.6 -1.327 
5.8 -1.314 
6 -1.301 

6.2 -1.288 
6.4 -1.276 
6.6 -1.25 
6.8 -1.257 
7 -1.247 

7.2 -1.228 
7.4 -1.221 
7.6 -1.209 
7.8 -1.199 
8 -1.177 

8.2 -1.167 
8.4 -1.17 
8.6 -1.148 
8.8 -1.145 
9 -1.126 

9.2 -1.116 
9.4 -1 .I 
9.6 -1.103 
9.8 -1.084 
10 -1.075 
12 -0.976 
14 -0.89 
16 -0.81 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 11 GWl 10 

Slug-In Test March 7, 1999 

Elapsed Displacement 11 Elapsed Displacement 
Time (min) 

18 
(feet) 
-0.74 

Time (min) 
34 

(feet) 
-0.341 

20 -0.669 36 -0.306 
22 -0.609 38 -0.274 
24 -0.555 40 -0.248 
26 -0.51 42 -0.226 
28 -0.465 44 -0.204 
30 -0.417 46 -0.181 
32 -0.37 48 -0.156 

Elapsed Displacement 
Time (min) 

50 
(feet) 
-0.1337 

52 -0.116 
54 -0.102! 
56 -0.079 
58 -0.07 
60 -0.057 
62 -0.057 
64 -0.03’1 - 



0.01 
0. 14. 28. 42. 

Time (min) 

56. 70. 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEl l -l\GRAPHS\l IOIN.AQT 
Date: 05/07/99 Time: 13:31:55 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 11 GWI 10 Slug In Test 
Test Date: March 7, 1999 

Saturated Thickness: 124.5 ft 

Initial Displacement: 2.156 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1 2 

WELL DATA 

Water Column Height: 50.81 ft 
Wellbore Radius: 0.156 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 1.635E-06 ft/sec 
yO= 1.776ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well llGWllO 

Slug-Out Test March 7, 1999 

-1 ;z;;;) DW;;ynt mz 

0 3.144 0.3833 1.792 2.2 1.63E; 
0.0083 2.216 0.4 1.792 2.4 1.626 
0.0166 1.869 0.4166 1.786 2.6 1.61 
0.025 1.888 0.4333 1.789 2.8 1.61 
0.0333 1.859 0.45 . 1.789 3 1.58i! 
0.0416 1.945 0.4666 1.779 3.2 1.575 

0.05 1.878 0.4833 1.776 3.4 1.569 
0.0583 1.849 0.5 1.776 3.6 1.566 
0.0666 1.837 0.5166 1.776 3.8 1.534 
0.075 1.856 0.5333 1.77 4 1.527 
0.0833 1.821 0.55 1.773 4.2 1.506 
0.0916 1.853 0.5666 1.763 4.4 1.506 

0.1 1.814 0.5833 1.767 4.6 1.499 
0.1083 1.83 0.6 1.763 4.8 1.476 
0.1166 1.824 0.6166 1.776 5 1.476 
0.125 '1.843 0.6333 1.76 5.2 1.457 

0.1333 1.821 0.65 1.77 5.4 1.45'1 
0.1416 1.827 0.6666 1.767 5.6 1.44'1 

0.15 1.811 0.6833 1.77 5.8 1.41!3 
0.1583 1.818 0.7 1.77 6 1.42!3 
0.1666 1.792 0.7166 1.76 6.2 1.41:3 
0.175 1.818 0.7333 1.757 6.4 1.4 

0.1833 1.824 0.75 1.754 6.6 1.38'7 
0.1916 1.824 0.7666 1.751 6.8 1.377 

0.2 1.814 0.7833 1.754 7 1.36!5 
0.2083 1.811 0.8 1.754 7.2 I.3515 
0.2166 1.808 0.8166 1.744 7.4 I.3412 
0.225 1.808 0.8333 1.741 7.6 1.336 
0.2333 1.811 0.85 1.744 7.8 1.326 
0.2416 1.805 0.8666 1.744 8 I.311 

0.25 1.805 0.8833 1.738 8.2 1.323 
0.2583 1.805 0.9 I.735 8.4 1.291 
0.2666 1.802 0.9166 1.751 8.6 1.275 
0.275 1.798 0.9333 1.741 8.8 1.266 
0.2833 1.808 0.95 1.744 9 1.263 
0.2916 1.802 0.9666 1.744 9.2 1.266 

0.3 1.808 0.9833 1.744 9.4 1.243 
0.3083 1.805 1 1.728 9.6 1.234 
0.3166 1.802 1.2 1.709 9.8 1.231 
0.325 1.805 1.4 1.696 10 1.22.1 

0.3333 1.808 1.6 1.677 12 1.145 
0.35 1.808 ' 1.8 1.671 14 1,069 

0.3666 1.798 2 1.652 16 0.985 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 1 IGWI 10 

Slug-Out Test March 7, 1999 

Elapsed Displacement 
Time (min) (feet) 

18 0.934 
20 0.877 
22 0.813 
24 0.755 
26 0.711 
28 0.669 
30 0.625 
32 0.602 
34 0.551 
36 0.523 
38 0.5 
40 0.472 
42 0.449 
44 0.43 
46 0.411 

Elapsed Displacement 
Time (min) (feet) 

48 0.382 
50 0.373 
52 0.36 
54 0.334 
56 0.331 
58 0.315 
60 0.309 
62 0.299 
64 0.28 
66 0.277 
68 0.271 
70 0.264 
72 0.258 
74 0.252 
76 0.242 

Elapsed Displacement 
Time (min) (feet) 

78 0.242 
80 0.229 
82 0.22 
84 0.229 
86 0.216 . 
88 0.213 . 
90 0.207 
92 0.204 
94 0.2 
96 0.194 
98 0.194 
100 0.181 
120 0.172 
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WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEl l -l\GRAPHS\l 1 OOUT.AQT 
Date: 05/07/99 Time: 13:32:26. 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 11 GWI 10 Slug Out Test 
Test Date: March 7, 1999 

AQUIFER DATA 

Saturated Thickness: 124.5 ft Anisotropy Ratio (KrlKr): 1 -2 

WELL DATA 

Initial Displacement: 3.144 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft - 

Water Column Height: 50.81 ft 
Wellbore Radius: 0.156 ft 
Gravel Pack Porosity: 0.3 , 

SOLUTION 

Aquifer Model: Unconfined K = l.O9E-06 ft/sec 
Solution Method: Bouwer-Rice y0 = 1.654 ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well 11GWI11 

Slug-InTest March 7, 1999 

Elapsed Displacement Elapsed Displacement 
Time(min) (feet) Time (min) (feet) 

0 -0.015 0.3833 -1.692 
0.0083 0 0.4 -1.701 2.4 -1.363 
0.0166 -0.015 0.4166 -1.695 2.6 -1.22 
0.025 -15.451 0.4333 -1.698 2.8 -1.217 

0.0333 -1.418 0.45 -1.698 3 -1.214 
i 0.0416 -1.465 0.4666 -1.695 3.2 -1.21 

0.05 -2.1 0.4833 -1.698 3.4 -1.086 
0.0583 -1.759 0.5 -1.695 3.6 -1.083 
0.0666 -1.8 0.5166 -1.695 3.8 -1.08 
0.075 -1.727 0.5333 -1.689 4 -1.086 
0.0833 -1.717 0.55 -1.695 4.2 -1.077 
0.0916 -1.717 0.5666 -1.695 4.4 -1.073 

0.1 -1.72 0.5833 -1.695 4.6 -1 .oi 
0.1083 -1.717 0.6 -1.695 4.8 -1.07 
0.1166 -1.714 0.6166 -1.692 5 -0.936 
0.125 -1.714 0.6333 -1.695 5.2 -0.936 
0.1333 -1.714 0.65 -1.695 5.4 -0.936 
0.1416 -1.714 0.6666 -1.695 5.6 -0.927 

0.15 -1.714 0.6833 -1.695 5.8 -0.924 
0.1583 -1.711 0.7 -1.695 6 -0.927 
0.1666 -1.714 0.7166 -1.685 6.2 -0.92 
0.175 -1.711 0.7333 -1.692 6.4 -0.927 
0.1833 -1.711 0.75 .-I .692 6.6 -0.917 
0.1916 -1.705 0.7666 -1.692 6.8 -0.917 

0.2 -1.708 0.7833 -1.692 7 -0.908 
0.2083 -1.711 0.8 -1.692 7.2 -0.908 
0.2166 -1.708 0.8166 -1.692 7.4 -0.901 
0.225 -1.698 0.8333 -1.689 7.6 -0.901 
0.2333 -1.705 0.85 -1.692 7.8 -0.905 
0.2416 -1.708 0.8666 -1.689 8 -0.898 

0.25 -1.708 0.8833 -1.689 8.2 -0.895 
0.2583 -1.705 0.9 -1.689 8.4 -0.895 
0.2666 -1.701 0.9166 -1.689 8.6 -0.889 
0.275 -1.705 0.9333 -1.685 8.8 -0.889 
0.2833 -1.698 0.95. -1.682 9 -0.885 
0.2916 -1.705 0.9666 -1.685 9.2 -0.882 

0.3 -1.705 0.9833 -1.689 9.4 -0.879 
0.3083 -1.705 I -1.685 9.6 -0.879 
0.3166 -1.701 1.2 -1.618 9.8 -0.873 
0.325 -1.701 1.4 -1.603 10 -0.879 
0.3333 -1.701 1.6 -1.373 12 -0.854 

0.35 -1.692 1.8 -1.376 14 -0.838 
0.3666 -1.692 2 -1.36 16 -0.831 

Elapsed Displacement 
Time (min) (feet) 

2.2 -1.36 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 11 GWI 11 

Slug-In Test March 7, 1999 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) 

18 -0.818 48 -0.701 
20 -0.809 50 -0.691 
22 -0.793 52 -0.685 
24 -0.79 54 -0.675 
26 -0.783 56 -0.672 
28 -0.774 58 -0.666 
30 -0.771 60 -0.662 
32 -0.758 62 -0.656 
34 -0.748 64 -0.65 
36 -0.739 66 -0.646 
38 -0.732 68 -0.637 
40 . -0.729 70 -0.63 
42 -0.723 72 -0.627 
44 -0.713 74 -0.621 
46 -0.707 76 -0.615 

Elapsed Displacenz 
Time (min) (feet) 

78 -0.6151 
80 -0.608 
82 -0.602: 
84 -0.595 
86 -0.589 
88 -0.586 
90 -0.5761 
92 -0.57 
94 -0.567 
96 -0.56 
98 -0.551 
100 -0.548 
120 -0.49 
140 -0.432, 
160 -0.386 - 
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WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEll -l\GRAPHS\lll IN.AQT 
Date: 05/l O/99 Time: 15:02:50 

PROJECT INFORMATION 

Test 

Saturated Thickness: 11.98 ft 

AQUIFER DATA 

Anisotropy Ratio (KzIKr): L 

WELL DATA 

Initial Displacement: 2.1 ft Water Column Height: 11.98 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 
Screen Length: j&. ft Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 1.162E-05 ft/sec 
yO= 1.756ft 



SLUGTESTDATA 
NSWC White Oak Monitoring Well llGW111 

Slug-Out Test March 8, 1999 

Elapsed Displacemen 
Time(min) (feet) 

0 1.446 
0.0083 
0.0166 
0.025 
0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 
0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 

0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

0.3666 

1.43 
1.42 
1.411 
1.395 
1.379 
1.357 
1.35 

1.334 
1.328 
1.309 
1.293 
1.287 
1.277 
1.264 
1.255 
1.248 
1.242 
1.233 
1.21 

1.201 
1.191 
1.191 
1.182 
1.166 
1.166 
1.156 
1.15 
1.14 
1.134 
1.124 
1.115 
1.115 
1.096 
1.099 
1.089 
1.083 
1.076 
1.07 
1.057 
1.048 
1.045 
1.019 

Elapsed Displacement 
Time(min) (feet) 

0.3833 1.006 
0.4 

0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 

* .I.8 
2 

0.997 
0.984 
0.981 
0.968 
0.959 
0.946 
0.933 
0.923 
0.917 
0.898 
0.888 
0.882 
0.866 
0.866 
0.847 
0.841 
0.831 
0.831 
0.815 
0.809 
0.796 
0.799 
0.78 
0.771 
0.767 
0.767 
0.758 
0.745 
0.742 
0.736 
0.716 
0.71 

0.713 
0.694 
0.691 
0.681 
0.675 
0.595 
0.541 
0.471 
0.43 

0.375 

Elapsed Displacemz 
Time (min) (feet) 

2.2 0.337 = 
2.4 
2.6 
2.8 
3 

3.2 
3.4 
3.6 
3.8 
4 

4.2 
4.4 
4.6 
4.8 
5 

5.2 
5.4 
5.6 
5.8 
6 

6.2 
6.4 
6.6 
6.8 
7 

7.2 
7.4 
7.6 
7.8 
8 

8.2 
8.4 
8.6 
8.8 
9 

9.2 
9.4 
9.6 
9.8 
10 
12 
14 
16 

0.302 
0.274 
0.251 
0.223 
0.203 
0.184 
0.168 
0.156 
0.143 
0.133 
0.124 
0.111 
0.108 
0.101 
0.098 
0.089 
0.082 
0.079 
0.073 
0.07 

0.066 
0.07 

0.063 
0.06 
0.06 
0.057 
0.063 
0.0541 
0.0541 
0.054 
0.054 
0.05 
0.05 
0.05 

0.047 
0.047 
0.047 
0.04'7 
0.04'7 
0.05 
0:047 
0.05 



A 
SLUGTESTDATA cl+ ’ 

NSWC White Oak Monitoring Well llGW111 
Slug-Out Test March 8, 1999 

Elapsed Displacement Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) Time (min) (feet) 

18 0.054 32 0.063 46 0.047 
20 0.047 34 0.06 48 0.05 
22 0.05 36 0.06 50 0.05 
24 0.06 38 0.047 52 0.054 
26 0.06 40 0.05 54 0.066 
28 0.05 42 0.054 56 ’ 0.063 
30 0.057 44 0.063 
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WELL TEST ANALYSIS 

1 Data Set: C:\WHITEO-l\SITEll -l\GRAPHS\ll lOUT.AQT 
Date: 05107199 Time: 13:48:08. 

L 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 11 GWl 11 Slug Out 
Test Date: March 8, 1999 

PROJECT INFORMATION 

Test 

AQUIFER DATA 

Saturated Thickness: 11.98 ft Anisotropy Ratio (Kz/Kr): 1 2 

WELL DATA 

Initial Displacement: 1.446 ft Water Column Height: 11.98 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.33 ft 
Screen Length: IO. ft Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 4.658E-05 ft/sec 
yo= 1.19ft 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 1 IGWI 11 

Second Slug-Out Test March 8, 1999 

Elapsed Displacement Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) Time (min) (feet) 

0 1.303 0.3833 2.192 2.2 1.143 
0.4 

0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 
2 

2.179 
2.157 
2.144 
2.118 
2.099 
2.09 
2.074 
2.05-l 
2.032 
2.026 
2.01 
3.985 
1.981 
1.965 
1.94 

1.937 
1.921 
1.908 
1.895 
1.883 
1.863 
1.857 
1.841 
1.832 
1.819 

1.8 
1.793 
1.781 
1.771 
1.749 
1.746 
1.736 
1.723 
1.711 
1.698 
1.682 
1.672 
1.548 
1.449 
I..357 
1.284 
1.204 

2.4 
2.6 
2.8 
3 

3.2 
3.4 
3.6 
3.8 
4 

4.2 
4.4 
4.6 
4.8 
5 

5.2 
5.4 
5.6 
5.8 
6 

6.2 
6.4 
6.6 
6.8 
7 

7.2 
7.4 
7.6 
7.8 
8 

8.2 
8.4 
8.6 
8.8 
9 

9.2 
9.4 
9.6 
9.8 
10 
12 
14 
16 

1.086 
1.038 
0.997 
0.965 
0.933 
0.904 
0.882 
0.863 
0.844 
0.822 
0.809 
0.796 
0.783 
0.78 

0.764 
0.758 
0.761 
0.745 
0.742 
0.736 
0.732 
0.729 
0.726 
0.723 
0.723 
0.72 
0.72 
0.72 

0.716 
0.72 

0.713 
0.713 
0.713 
0.71 
0.71 
0.71 
0.716 
0.707 
0.707 
0.707 
a707 
0.704 

0.0083 3.157 
0.0166 3.259 
0.025 2.743 
0.0333 2.739 
0.0416 2.724 
0.05 2.698 

0.0583 2.685 
0.0666 2.669 
0.075 2.653 
0.0833 2.638 
0.0916 2.622 

0.1 2.599 
0.1083 2.587 
0.1166 2.571 
0.125 2.558 

0.1333 2.539 
0.1416 2.526 

0.15 2.516 
0.1583 2.501 
0.1666 2.491 
0.175 2.475 
0.1833 2.466 
0.1916 2.446 

0.2 2.44 
0.2083 2.418 
0.2166 2.408 
0.225 2.402 

0.2333 2.392 
0.2416 2.373 

0.25 2.367 
0.2583 2.357 
0.2666 2.344 
0.275 2.335 

0.2833 2.319 
0.2916 2.309 

0.3 2.303 
0.3083 2.281 
0.3166 2.281 
0.325 2.265 

0.3333 2.258 
0.35 2.236 

0.3666 2.217 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 1 IGWl 11 

Second Slug-Out Test March 8, 1999 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) 

18 0.707 40 0.704 
20 0.704 42 0.707 
22 0.704 44 0.704 
24 0.704 46 0.697 
26 0.704 48 0.71 
28 0.707 50 0.704 
30 0.71 52 0.713 
32 0.716 54 0.707 
34 0.71 56 0.72 
36 0.704 58 0.72 
38 0.713 60 0.726 

Elapsed Displacer= 
Time (min) (feet) 

62 0.7167 
64 0.716 
66 0.71 
68 0.71 
70 0.716 
72 0.707 
74 0.716 
76 0.707 
78 0.701 
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WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEll -l\GRAPHS\ll lA.AQT 
Date: 05/07/99 Time: 13:36:04 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: ,NSWC White Oak 
Project: CTO-298 
Test Well: 1 IGWI 11 Second Slug Out’Test 
Test Date: March 8, 1999 

Saturated Thickness: 11.98 ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): L 

WELL DATA 

Initial Displacement: 3.259 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Water Column Height: 11.98 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 2.066E-05 ft/sec 
Solution Method: Bouwer-Rice yO= 1.928ft 



SLUGTESTDATA 
NSWCWhite Oak Monitoring Well13GW02 

Slug-In Test March 3, 1999 

Elapsed Displacement 
Time(min) (feet) 

-0.009 0 
0.0083 
0.0166 
0.025 

0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 
0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 
0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 
0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 

0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 

0.3333 
0.35 

0.3666 

-0.015 
-1.53 

-2.614 
-1.055 
-1.208 
-0.806 
-1 .OOl 
-1.208 
-0.832 
-0.972 
-1.026 
-0.931 
-0.943 
-0.934 
-0.959 
-0.921 
-0.969 
-0.94 

-0.927 
-0.946 
-0.931 
-0.927 
-0.934 
-0.924 
-0.924 
-0.924 
-0.921 
-0.918 
-0.918 
-0.918 
-0.915 
-0.911 
-0.915 
-0.911 
-0.911 
-0.911 
-0.908 
-0.908 
-0.908 
-0.908 
-0.908 
-0.905 

Elapsed Displacement 
Time (min) (feet) 

0.3833 -0.905 

Elapsed 
Time(min) 

2.2 
0.4 -0.902 2.4 

0.4166 -0.899 2.6 
0.4333 -0.899 2.8 

0.45 -0.899 3 
0.4666 -0.899 3.2 
0.4833 -0.895 3.4 

0.5 -0.895 3.6 
0.5166 -0.895 3.8 
0.5333 -0.892 4 

0.55 -0.892 4.2 
0.5666 -0.892 4.4 
0.5833 -0.892 4.6 

0.6 -0.892 4.8 
0.6166 -0.892 5 
0.6333 -0.889 5.2 

0.65 -0.889 5.4 
0.6666 -0.889 5.6 
0.6833 -0.886 5.8 

0.7 -0.886 6 
0.7166 -0.886 6.2 
0.7333 -0.886 6.4 

0.75 -0.886 6.6 
0.7666 -0.883 6.8 
0.7833 -0.883 7 

0.8 -0.88 7.2 
0.8166 -0.88 7.4 
0.8333 -0.883 7.6 

0.85 -0.88 7.8 
0.8666 -0.883 8 
0.8833 -0.88 8.2 

0.9 -0.88 8.4 
0.9166 -0.88 8.6 
0.9333 -0.88 8.8 

0.95 -0.88 9 
0.9666 -0.876 9.2 
0.9833 -0.876 9.4 

1 -0.876 9.6 
1.2 -0.87 9.8 
1.4 -0.864 10 
1.6 -0.857 12 

' .1.8 -0.851 14 
2 -0.844 16 

Disnlacenz 
'(feet) 
-0.848- 
-0.835 
-0.828 
-0.82;! 
-0.819 
-0.813 
-0.813 
-0.80E) 
-0.797 
-0.797 
-0.793 
-0.787 
-0.78'1 
-0.78'1 
-0.774 
-0.76!5 
-0.76!5 
-0.752 
-0.752 
-0.75:2 
-0.74!3 
-0.74:2 
-0.736 
-0.73:3 
-0.726 
-0.72.3 
-0.71'7 
-0.707 
-0.707 
-0.695 
-0.691 
-0.691 
-0.691 
-0.688 
-0.682 
-0.675 
-0.672 
-0.669 
-0.666 
-0.659 
-0.612 
-0.5;B 
-0.5418 - 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 13GW02 

Slug-in Test March 3, 1999 

Elapsed Displacement Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) Time (min) ’ (feet) 

18 -0.516 36 -0.302 54 -0.178 
20 -0.494 38 -0.286 56 -0.168 
22 -0.459 40 -0.271 58 -0.156 
24 -0.433 42 -0.255 60 -0.146 
26 -0.408 44 -0.235 62 -0.137 
28 -0.382 46 -0.226 64 * -0.133 
30 -0.363 48 -0.213 66 -0.127 
32 -0.337 50 -0.194 68 -0.114 
34 -0.325 52 -0.188 70 -0.111 



28. 42. 

Time (min) 

WELL TEST ANALYSIS 

1 Data Set: C:\WHITEO-l\SITE13-l\GRAPHS\02IN.AQT 
, Date: 05/07/99 Time: 13:49:44 

t- 

I- 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 13GW02 Slug In Test 
Test Date: March 3, 1999 

AQUIFER DATA 

Saturated Thickness: 24.38 ft Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Initial Displacement: 2.614 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Water Column Height: 14.46 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 0.3 . -- 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 2.267E-06 Wsec 
y0 = 0.8937 ft 



SLUGTESTDATA 
NSWCWhite Oak MonitoringWell13GW02 

Slug-InTest March 3, 1999 

0 -0.009 0.3833 -0.905 2.2 -0.848 
0.0083 -0.015 ,0.4 -0.902 2.4 -0.835 
0.0166 -1.53 0.4166 -0.899 2.6 -0.828 
0.025 -2.614 0.4333 -0.899 2.8 -0.822 

0.0333 -1.055 0.45 -0.899 3 -0.819 
0.0416 -1.208 0.4666 -0.899 3.2 -0.813 

0.05 -0.806 0.4833 -0.895 3.4 -0.813' 
0.0583 -1 .OOl 0.5 -0.895 3.6 -0.809 
0.0666 -1.208 0.5166 -0.895 3.8 -0.797 
0.075 -0.832 0.5333 -0.892 4 -0.797 

0.0833 -0.972 0.55 -0.892 4.2 -0.793 
0.0916 -1.026 0.5666 -0.892 4.4 -0.787 

0.1 -0.931 0.5833 -0.892 4.6 -0.781 
0.1083 -0.943 0.6 -0.892 4.8 -0.781 
0.1166 -0.934 0.6166 -0.892 5 -0.774 
0.125 -0.959 0.6333 -0.889 5.2 -0.765 
0.1333 -0.921 0.65 -0.889 5.4 -0.765 
0.1416 -0.969 0.6666 -0.889 5.6 -0.752 

0.15 -0.94 0.6833 -0.886 5.8 -0.752 
0.1583 -0.927 0.7 -0.886 6 -0.752 
0.1666 -0.946 0.7166 -0.886 6.2 -0.749 
0.175 -0.931 0.7333 -0.886 6.4 -0.742 
0.1833 -0.927 0.75 -0.886 6.6 -0.736 
0.1916 -0.934 0.7666 -0.883 6.8 -0.733 

0.2 -0.924 0.7833 -0.883 7 -0.726 
0.2083 -0.924 0.8 -0.88 7.2 -0.723 
0.2166 -0.924 0.8166 -0.88 7.4 -0.717 
0.225 -0.921 0.8333 -0.883 7.6 -0.707 

0.2333 -0.918 0.85 -0.88 7.8 -0.707 
0.2416 -0.918 0.8666 -0.883 8 -0.695 

0.25 -0.918 0.8833 -0.88 8.2 -0.691 
0.2583 -0.915 0.9 -0.88 8.4 -0.691 
0.2666 -0.911 0.9166 -0.88 8.6 -0.691 
0.275 -0.915 0.9333 -0.88 8.8 -0.688 
0.2833 -0.911 0.95 -0.88 9 -0.682 
0.2916 -0.911 0.9666 -0.876 9.2 -0.675 

0.3 -0.911 0.9833 -0.876 9.4 -0.672 
0.3083 -0.908 1 -0.876 9.6 -0.669 
0.3166 -0.908 1.2 -0.87 9.8 -0.666 
0.325 -0.908 1.4 -0.864 10 -0.659 
0.3333 -0.908 1.6 -0.857 12 -0.612 

0.35 -0.908 1.8 -0.851 14 -0.58 
0.3666 -0.905 2 -0.844 16 -0.548 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 13GW02 

Slug-in Test March 3, 1999 

Elapsed Displacement 
Time (min) (feet) 

18 -0.516 
20 -0.494 
22 -0.459 
24 . -0.433 
26 -0.408 
28 -0.382 
30 -0.363 
32 -0.337 
34 -0.325 

,I. Elapsed Displacement 
Time (min) (feet) 

36 -0.302 
38 -0.286 
40 -0.271 
42 -0.255 
44 -0.235 
46 -0.226 
48 -0.213 
50 -0.194 
52 -0.188 

Elapsed Displacerrz 
Time (min) (feet) 

54 -0.178= 
56 -0.168 
58 -0.156 
60 -0.146 
62 -0.137 
64 -0.133 
66 -0.127 
68 -0.114 
70 -0.111 - 



0.01 j 
0. 14. 28. 42. 56. 70. 

Time. (min) 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-1 \SITE13-l\GRAPHS\02lN.AQT 
Date: 05/07/99 Time: 13:49:44 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 13GW02 Slug In Test 
Test Date: March 3, 1999 

Saturated Thickness: 24.38 ft 

Initial Displacement: 2.614 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (KzIKr): 1 -1 

WELL DATA 

Water Column Height: 14.46 ft 
Wellbore Radius: Eft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 2.267E-06 ft/sec 
y0 = 0.8937 ft 



SLUG TEST DATA 
NSWC White Oak Monitoring Well 13GW02 

Slug-Out Test March 3, 1999 

Elapsed Displacement 
Time (min) (feet) 

n 4.875 
O.Oi83 
0.0166 
0.025 

0.0333 
0.0416 

0.05 
0.0583 
0.0666 
0.075 

0.0833 
0.0916 

0.1 
0.1083 
0.1166 
0.125 

0.1333 
0.1416 

0.15 
0.1583 
0.1666 
0.175 

0.1833 
0.1916 

0.2 
0.2083 
0.2166 
0.225 

0.2333 
0.2416 

0.25 
0.2583 
0.2666 
0.275 
0.2833 
0.2916 

0.3 
0.3083 
0.3166 
0.325 
0.3333 

0.35 

0.985 
0.615 
2.237 
-0.264 
1.354 
0.991 
0.908 
0.899 
0.781 
0.911 
0.704 
0.918 
0.816 
0.895 
0.889 
0.87 
0.895 
0.87 

0.892 
0.879 
0.886 
0.883 
0.879 
0.883 
0.879 
0.883 
0.876 
0.879 
0.879 
0.876 
0.879 
0.876 
0.879 
0.876 
0.876 
0.876 
0.873 
0.876 
0.876 
0.876 
0.876 

0.3666 0.883 

Elapsed Displacement 
Time (min) (feet) 

0.3833 0.873 
0.4 0.873 

0.4166 0.87 
0.4333 0.873 

0.45 0.87 
0.4666 0.876 
0.4833 0.87 

0.5 0.873 
0.5166 0.873 
0.5333 0.87 
0.55 0.867 

0.5666 0.873 
0.5833 0.867 

0.6 0.87 
0.6166 0.863 
0.6333 0.873 
0.65 0.867 

0.6666 0.863 
0.6833 0.867 

0.7 0.867 
0.7166 0.863 
0.7333 0.87 
0.75 0.863 

0.7666 0.863 
0.7833 0.863 

0.8 0.863 
0.8166 0.863 
0.8333 0.863 

0.85 0.863 
0.8666 0.863 
0.8833 0.863 

0.9 0.86 
0.9166 0.86 
0.9333. 0.86 

0.95 0.86 
0.9666 0.86 
0.9833 0.86 

1 0.86 
1.2 0.854 
1.4 0.851 
1.6 0.844 

'1.8 0.844 
2 0.838 

Elapsed Displacenz 
Time (min) (feet) 

2.2 0.835= 
2.4 0.832 
2.6 0.832 
2.8 0.822 
3 0.819 

3.2 0.816 
3.4 0.812 
3.6 0.809 
3.8 0.806 
4 0.803 

4.2 0.797 
4.4 0.793, 
4.6 0.79 
4.8 0.787 
5 0.781 

5.2 0.777 
5.4 0.774 
5.6 0.7741 
5.8 0.766 
6 0.765 

6.2 0.761 
6.4 0.758 
6.6 0.755 
6.8 0.752 
7 0.742 

7.2 0.739 
7.4 0.739 
7.6 0.736 
7.8 0.73:3 
8 0.73 

8.2 0.726 
8.4 0.726 
8.6 0.72:3 
8.8 0.7184 
9 0.71'7 

9.2 0.71 
9.4 0.707 
9.6 0.707 
9.8 0.707 
10 0.698 
12 0.672 
14 0.64 
16 0.618 - 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 13GW02 

Slug-Out Test March 3, 1999 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) 

18 0.589 36 0.424 
20 0.567 38 0.404 
22 0.545 40 0.388 
24 0.526 42 0.379 
26 0.503 44 0.363 
28 0.487 46 0.353 
30 0.475 48 0.341 
32 0.452 50 0.325 
34 0.433 52 0.322 

Elapsed Displacement 
Time (min) (feet) 

54 0.312 
56 0.302 
58 0.29 
60 0.283 
62 0.274 

* 64 0.264 
66 0.255 
68 0.251 
70 0.239 



o.ll”“““““““‘i”“’ I 
0. 14. 28. 42. 56. 70. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-1\SI~TE13-1\GRAPHS\020UT.AQT 
Date: 05/07/99 Time: 13:49:55. 

/ 

i . 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 13GW02 Slug Out Test 
Test Date: March 3, 1999 

Saturated Thickness: 24.38 ft 

initial Displacement: 0.991 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): L 

WELL DATA 

Water Column Height: 14.46 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 0.3 . 

SOLUTION 

K = 1.516E-06 ft/sec 
y0 = 0.8627 ft 



SLUGTESTDATA 
NSWCWhite Oak Monitoring Well 13GW03 

Slug-In Test March 4, 1999 

Elapsed Displacement Elapsed Displacement 
Time(min) (feet) Time(min) (feet) 

0 -2.689 0.3833 -0.87 
0.0083 -3.636 
0.0166 -2.323 
0.025 -0.756 

0.0333 -0.928 
0.0416 -0.94 

0.05 -1.093 
0.0583 -0.626 
0.0666 -1.055 
0.075 -0.883 
0.0833 -0.813 
0.0916 -1.004 

0.1 -0.819 
0.1083 -0.905 
0.1166 -0.921 
0.125 -0.845 
0.1333 -0.924 
0.1416 -0.88 
0.15 -0.883 

0.1583 -0.905 
0.1666 -0.874 
0.175 -0.896 

0.1833 -0.886 
0.1916 -0.88 

0.2 -0.889 
0.2083 -0.877 
0.2166 -0.886 
0.225 -0.886 

0.2333 -0.88 
0.2416 -0.883 

0.25 -0.883 
0.2583 -0.883 
0.2666 -0.886 
0.275 -0.88 

0.2833 -0.88 
0.2916 -0.88 

0.3 -0.88 
0.3083 -0.88 
0.3166 -0.88 
0.325 -0.88 

0.3333 -0.877 
0.35 -0.674 

0.3666. -0.87 

0.4 
0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
0.5666 
0.5833 

0.6 
0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 
0.75 

0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95. 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 
3 

-0.874 
-0.877 
-0.87 

-0.874 
-0.877 
-0.87 

-0.867 
-0.867 
-0.874 
-0.87 
-0.87 
-0.87 

-0.867 
-0.867 
-0.87 

-0.874 
-0.87 
-0.87 
-0.87 
-0.864 
-0.87 

-0.864 
-0.867 
-0.867 
-0.867 
-0.867 
-0.867 
-0.867 
-0.867 
-0.867 
-0.867 
-0.864 
-0.858 
-0.864 
-0.864 
-0.864 
-0.867 
-0.854 
-0.845 
-0.848 
-0.845 

L -0.845 

Elapsed Displacement 
Time (min) (feet) 

2.2 -0.832 
2.4 -0.832 
2.6 -0.826 
2.8 -0.826 
3 -0.819 

3.2 -0.819 
3.4 -0.813 
3.6 -0.81 
3.8 -0.807 
4 -0.804 

4.2 -0.804 
4.4 -0.794 
4.6 -0.797 
4.8 -0.791 
5 -0.785 

5.2 -0.785 
5.4 -0.781 
5.6 -0.778 
5.8 -0.775 
6 -0.772 

6.2 -0.772 
6.4 -0.765 
6.6 -0.765 
6.8 -0.762 
7 -0.759 

7.2 -0.756 
7.4 -0.753 
7.6 -0.753 
7.8 -0.746 
8 -0.743 

8.2 -0.743 
8.4 -0.74 
8.6 -0.74 
8.8 -0.737 
9 -0.734 

9.2 -0.727 
9.4 -0.727 
9.6 -0.727 
9.8 -0.724 
10 -0.721 
12 -0.699 
14 -0.676 
16 -0 654 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 13GW03 

Slug-In Test March 4, 1999 

Elapsed Displacement Elapsed Displacement Elapsed Displacer= 
Time (min) (feet) Time (min) (feet) Time (min) (feet) 

18 -0.629 44 -0.403 70 -0.24~7 
20 -0.607 46 -0.39 72 -0.232 
22 -0.587 48 -0.378 74 -0.21!3 
24 -0.565 50 -0.359 76 -0.216 
26 -0.553 52 -0.349 78 -0.20!3 
28 -0.524 54 -0.336 80 -0.19 
30 -0.511 56 -0.33 82 -0.184 
32 -0.489 58 -0.314 84 -0.181 
34 -0.476 60 -0.301 86 -0.174 
36 -0.464 62 -0.289 88 -0.15!5 
38 -0.444 64 -0.279 90 -0.15r3 
40 -0.435 66 -0.27 92 -0.13!3 
42 -0.422 68 -0.257 
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WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITE13-l\GRAPHS\03IN.AQT 
Date: 05/07/99 Time: 13:50:09 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 13GW03 Slug In Test 
Test Date: March 4, 1999 

Saturated Thickness: 22.58 ft 

Initial Displacement: 3.636 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1 2 

WELL DATA 

Water Column Height: 13.28 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 1.268E-06 ft/sec 
y0 = 0.8631 ft 



SLUGTESTDATA 
NSWC WI-rite Oak Monitoring Well13GW03 

Slug-Out Test March 4, 1999 

Elapsed Displacement 
Time (min) (feet) 

0 1.175 
0.0083 4.326 
0.0166 3.996 
0.025 0.67 
0.0333 1.363 
0.0416 0.718 

0.05 1.15 
0.0583 0.88 
0.0666 0.997 
0.075 0.966 

0.0833 0.927 
0.0916 0.988 

0.1 0.902 
0.1083 0.991 
0.1166 0.889 
0.125 0.962 
0.1333 0.896 
0.1416 0.959 

0.15 0.892 
0.1583 0.95 
0.1666 0.896 
0.175 0.937 

0.1833 0.902 
0.1916 0.927 

0.2 0.905 
0.2083 0.921 
0.2166 0.908 
0.225 0.918 

0.2333 0.918 
0.2416 0.912 

0.25 0.912 
0.2583 0.908 
0.2666 0.912 
0.275 0.908 

0.2833 0.931 
0.2916 0.934 

0.3 0.931 
0.3083 0.918 
0.3166 0.921 
0.325 0.905 
0.3333 0.931 

0.35 0.931 
0.3666 0.921 

Elapsed Displacement 
Time(min) (feet) 

0.3833 0.921 
0.4 0.915 

0.4166 0.912 
0.4333 0.915 

0.45 0.921 
0.4666 0.915 
0.4833 0.908 

0.5 0.902 
0.5166 0.902 
0.5333 0.908 

0.55 0.899 
0.5666 0.896 
0.5833 0.892 

0.6 0.902 
0.6166 0.899 
0.6333 0.892 

0.65 0.902 
0.6666 0.915 
0.6833 0.912 

0.7 0.902 
0.7166 0.908 
0.7333 0.899 

0.75 0.899 
0.7666 0.899 
0.7833 0.896 

0.8 0.896 
0.8166 0.892 
0.8333 0.896 

0.85 0.896 
0.8666 0.899 
0.8833 0.899 

0.9 0.899 
0.9166 0.899 
0.9333 0.896 

0.95 0.908 
0.9666 0.896 
0.9833 0.896 

1 0.902 
1.2 0.892 
1.4 0.892 
1.6 0.889 

* .I.8 0.883 
2 0.886 

Elapsed Displacer= 
Time (min) (feet) 

2.2 0.8831 
2.4 0.873 
2.6 0.87 
2.8 0.87 
3 0.873 

3.2 0.861 
3.4 0.864 
3.6 0.864 
3.8 0.858 
4 0.861 

4.2 0.856 
4.4 0.846 
4.6 0.85'1 
4.8 0.854 
5 0.84!5 

5.2 0.84!5 
5.4 0.836 
5.6 0.8313 
5.8 0.8313 
6 0.8313 

6.2 0.83!5 
6.4 0.83:2 
6.6 0.82!3 
6.8 0.82!3 
7 0.829 

7.2 0.8318 
7.4 0.81'9 
7.6 0.813, 
7.8 0.819 
8 0.816 

8.2 0.816 
8.4 0.813 
6.6 0.813 
8.8 0.8'1 
9 0.8'1 

9.2 0.8'1 
9.4 0.80'3 
9.6 0.7917 
9.8 0.7917 
10 0.8 
12 0.781 
14 0,769 
16 0.762 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 13GW03 

Slug-Out Test March 4, 1999 

Elapsed Displacement 
Time (min) (feet) 

18 0.734 
20 0.73 
22 0.715 
24 0.705 
26 0.692 
28 0.676 
30 0.673 
32 .0.651 
34 0.645 
36 0.641 
38 0.626 
40 0.616 
42 0.606 
44 0.597 

Elapsed Displacement 
Time (min) (feet) 

46 0.584 
48 0.581 
50 0.568 
52 0.559 
54 0.549 
56 0.543 
58 0.53 
60 0.524 
62 0.514 
64 0.511 
66 0.498 
68 0.483 
70 0.486 
72 0.479 

Elapsed Displacement 
Time (min) (feet) 

74 0.47 
76 0.47 
78 0.47 
80 0.463 
82 0.435 
84 * 0.435 
86 0.429 
88 0.413 
90 0.425 
92 0.416 
94 0.416 
96 0.419 
98 0.4 
100 0.409 
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Time (min) 

WELL TEST ANALYSIS 

Data Set: C:\WHlTEO-l\SITE13-l\GRAPHS\030UT.AQT 
Date: 05/07/99 Time: 13:50:18. 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 13GW03 Slug Out Test 
Test Date: March 4, 1999 

AQUIFER DATA 

Saturated Thickness: 22.58 ft Anisotropy Ratio (Kz/Kr): 1, 

WELL DATA 

Initial Displacement: 1.363 ft 
Casing Radius: 0.083 ft 
Screen Length: IO. ft - 

Water Column Height: 13.28 ft 
Wellbore Radius: 0.33 ft 
Gravel Pack Porosity: 0.3 . 

SOLUTION 

Aquifer Model: Unconfined K = 6.407E-07 ft/sec 
Solution Method: Bouwer-Rice y0 = 0.883 ft 



SLUGTESTDATA 
NSWCWhiteOak MonitoringWell13GW04 

Slug-in Test March 3, 1999 

Elapsed Displacemeni Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) Time (min) (feet) 

0 -0.019 0.45 -0.899 3.8 -0.441 

0.0083 -1.849 0.4666 -0.893 
0.0166 -2.158 0.4833 -0.886 

0.025 -1.388 0.5 -0.877 

0.0333 -1.016 0.5166 -0.867 

0.0416 -1.252 0.5333 -0.861 

0.05 -1.245 0.55 -0.854 

0.0583 -1.245 0.5666 -0.845 

0.0666 -1.376 0.5833 -0.842 

0.075 -1.233 0.6 -0.832 

0.0833 -1.223 0.6166 -0.823 

O.b916 -1.214 0.6333 -0.816 

0.1 -1.201 0.65 -0.81 
0.1083 -1.194 0.6666 -0.804 

0.1166 -1.188 0.6833 -0.797 

0.125 -1.166 0.7 -0.791 

0.1333 -1.156 0.7166 -0.784 

0.1416 -1 .I 59 0.7333 -0.778 

0.15 -1.147 0.75 -0.772 

0.1583 -1.144 0.7666 -0.769 

0.1666 -1.125 0.7833 -0.762 

0.175 -1.115 0.6 -0.756 

0.1833 -1.115 0.8166 -0.753 

0.1916 -1.112 0.8333 -0.749 

0.2 -1.099 0.85 -0.743 

0.2083 -1.09 0.8666 -0.74 

0.2166 -1.086 0.8833 -0.743 

0.225 -1.077 0.9 -0.727 

0.2333 -1.074 0.9166 -0.724 

0.2416 -1.067 0.9333 -0.724 

0.25 -1.055 0.95 -0.718 

0.2583 -1.051 0.9666 -0.715 

0.2666 -1.045 0.9833 -0.708 

0.275 -1.039 1 -0.705 

0.2833 -1.032 1.2 -0.667 

0.2916 -1.026 1.4 -0.638 

0.3 -1.02 1.6 -0.606 

0.3083 -1.013 1.8 -0.578 

0.3166 -1 .OOl 2' -0.562 

0.325 -1 .OOl 2.2 -0.549 

0.3333 -0.994 2.4 -0.533 

0.35 -0.975 2.6 -0.508 

0.3666 -0.962 2.8 -0.495 

0.3833 -0.947 3 -0.479 

0.4 -0.899 3.2 -0.483 

0.4166 -,0.921 3.4 -0.463 
0.4333 -0.908 3.6 -0.444 

4 -0.432 
4.2 -0.419 
4.4 -0.409 
4.6 -0.406 
4.8 -0.403 
5 -0.384 

5.2 -0.378 
5.4 -0.371 
5.6 -0.365 
5.8 -0.359 
6 -0.346 

6.2 -0.352 
6.4 -0.343 
6.6 -0.34 
6.8 -0.327 
7 -0.324 

7.2 -0.314 
7.4 -0.311 
7.6 -0.314 
7.8 -0.301 

8 -0.292 
a.2 -0.292 
8.4 -0.285 
8.6 -0.282 
8.8 -0.276 
9 -0.273 

9.2 -0.273 
9.4 -0.266 
9.6 -0.26 
9.8 -0.257 
10 -0.244 
12 -0.222 
14 -0.197 
16 -0.174 
18 -0.165 
20 -0.152 
22 -0.133 
24 -0.123 
26 -0.117 
28 -0.114 
30 -0.111 
32 -0.098 
34 -0.101 
36 -0.088 



1. 

0.1 

0.01 

Time (min) 

32. 

WELL TEST ANALYSIS 

Data Set: C:\WHITEO-l\SITEl3-l\GRAPHS\04IN.AQT 
Date: 05/07/99 Time: 13:50:29 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 13GW04 Slug In Test 
Test Date: March 3, 1999 

AQUIFER DATA 

Saturated Thickness: 126.8 ft Anisotropy Ratio (Kz/Kr): 1 -I 

WELL DATA 

Initial Displacement: 2.158 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Water Column Height: 51.85 ft 
Wellbore Radius: 0.156 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

. 

Aquifer Model: Unconfined K = 3.039E-06 ft/sec 
Solution Method: Bouwer-Rice y0 = 0.6079 ft 



SLUGTESTDATA 
NSWC WhiteOak Monitoring Well13GW04 

Slug-Out Test March 3, 1999 

Elapsed Displacement 
Time fmin) (feet) 

0.0083 1.328 
0.0166 1.331 
0.025 1.309 

0.0333 1.283 
0.0416 1.242 

0.05 1.255 
0.0583 1.229 
0.0666 1.226 
0.075 1.232 
0.0833 1.207 
0.0916 1.204 

0.1 1.201 
0.1083 1.201 
0.1166 1.166 
0.125 1.178 

0.1333 1.137 
0.1416 1.159 

0.15 1.156 
0.1583 1.14 
0.1666 1.131 
0.175 1.124 
0.1833 1.118 
0.1916 1.108 

0.2 1.102 
0.2083 1.096 
0.2166 1.086 
0.225 1.08 
0.2333 1.073 
0.2416 1.067 

0.25 1.061 
0.2583 1.054 
0.2666 1.048 
0.275 1.042 

0.2833 1.032 
0.2916 1.029 

0.3 1.023 
0.3083' 1.016 
0.3166 1.01 
0.325 1.004 
0.3333 1 

0.35 0.988 
0.3666 0.981 

0 1.344 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) . (feet) 

0.3833 0.965 2.2 0.556 
0.4 

0.4166 
0.4333 

0.45 
0.4666 
0.4833 

0.5 
0.5166 
0.5333 

0.55 
' 0.5666 

0.5833 
0.6 

0.6166 
0.6333 

0.65 
0.6666 
0.6833 

0.7 
0.7166 
0.7333 

0.75 
0.7666 
0.7833 

0.8 
0.8166 
0.8333 

0.85 
0.8666 
0.8833 

0.9 
0.9166 
0.9333 

0.95 
0.9666 
0.9833 

1 
1.2 
1.4 
1.6 
1.8 
3 

0.959 
0.95 
0.94 
0.93 
0.921 
0.915 
0.905 
0.896 
0.883 
0.88 

0.873 
0.861 
0.848 
0.851 
0.845 
0.838 
0.832 
0.819 
0.819 
0.816 
0.81 

0.803 
0.797 
0.791 
0.788 
0.775 
0.775 
0.772 
0.765 
0.765 
0.759 
0.759 
0.749 
0.74 

0.746 
0.737 
0.737 
0.683 
0.654 
0.622 
0.584 

L 0.568 

2.4 0.533 
2.6 0.524 
2.8 0.505 
3 0.498 

3.2 0.486 
3.4 0.476 
3.6 0.473 
3.8 0.463 
4 0.451 

4.2 0.435 
4.4 0.441 
4.6 0.422 
4.8 0.413 
5 0.403 

5.2 0.4 
5.4 0.394 
5.6 0.378 
5.8 0.381 
6 0.368 

6.2 0.359 
6.4 0.349 
6.6 0.346 
6.8 0.343 
7 0.346 

7.2 0.34 
7.4 0.333 
7.6 0.324 
7.8 0.317 
8 0.305 

8.2 0.305 
8.4 0.301 
8.6 0.295 
8.8 0.295 
9 0.282 

9.2 0.282 
9.4 0.279 
9.6 0.273 
9.8 0.26 
10 0.27 
12 0.241 
14 0.2 
16 0.174 



SLUG TEST DATA (continued) 
NSWC White Oak Monitoring Well 13GW04 

Slug-Out Test March 3, 1999 

Elapsed Displacement Elapsed Displacement 
Time (min) (feet) Time (min) (feet) 

18 0.158 36 0.066 
20 0.139 38 0.069 
22 0.13 40 0.063 
24 0.117 42 0.057 
26 0.104 44 0.047 
28 0.088 46 0.05 
30 0.085 48 0.041 
32 0.085 50 0.044 
34 0.066 52 0.031 

Elapsed Displacement 11 
Time (min) (feet) 

54 0.0387 
56 0.036 
58 0.0341 
60 0.031 
62 0.026 
64 0.022! 
66 0.025 



0. 14. 28. 42. 

Time (min) 

56. 70. 

WELL TEST ANALYSIS 

1 Data Set: C:\WHITEO-l\SITE13-l\GRAPHS\040UT.AQT 
Date: 05/07/99 Time: 13:50:47 

PROJECT INFORMATION 

Company: Tetra Tech NUS 
Client: NSWC White Oak 
Project: CTO-298 
Test Well: 13GW04 Slug Out Test 
Test Date: March 3, 1999 

Saturated Thickness: 126.8 ft 

Initial Displacement: 1.344 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1 2 

WELL DATA 

Water Column Height: 51.85 ft 
Wellbore Radius: 0.156 ft 
Gravel Pack Porosity: 0.3 

SOLUTION 

K = 3.069E-06 ft/sec 
y0 = 0.6512 ft 



APPENDIX E 

TEST PIT LOGS 



TEST PI-i= LOG 

PROJECT NAME: t3tw% ot& TEST PIT NUMBER: L, to 
PROJECT NUMBER: DATE: x.37- owa 
LOCATION: ‘L’rE l\ GEOLOGIST: 

MATERIAL DESCRIPTION 

.:‘, :: ..*.,; ; ,, .: .- .,. ‘. C. 
+.; .;;. ;: “:,g:,;,;.:; : ;c. +?:’ ,_ ,: ,‘..,.. ., : .,_>.: ,. u 

.$oi~a~e &~c&~&w:;~~ ’ 

. 
. TEST PIT CROSS SECTION AND / OR PLAN VIEW 

I 



‘EST PIT CROSS SECTION AND I OR PLAN VIEW 



APPENDIX F 

SURVEY REPORT 



Telephones 

4 1 O-838- 144 I 
4 1 O-879- I44 I 
4 1 O-879-4776 FAX 

.-._-_-_-_ -____- .._ ~. ..~~ -. 

ENGINEERS&SURVEYORS~--- -- 
-_-_..-... 

102 North Main Street, Be1 Air, MD 21014 

SURVEY REPORT 
WHITE OARS NSWC 

Monitoring Wells & Sampling Locations 
For 

TETRA TECH NUS, INC. 

Survey work in support of Prime Contract No.N62472-92D- 1298, Subcontract No. GCDlB- 
98683-1298(DB) at the White Oaks NSWC was performed in March 1999 byK.L.S. Consultants, 
Inc. 

All horizontal and vertical data was established using existing project control benchmarks. These 
benchmarks were based on WSSC monuments 19709 & 19710. &The horizontal datum is 
Maryland State Plane NAD 83 U.S. survey feet. The vertical datum is NGVD 1929. 

‘All work provided under the subcontract complies with all requirements of the specifications and 
engineers deviations. All survey work was preformed under direct supervision of John A. Staley, 
Property Line Surveyor, MD Reg.No.58 1. 



CGR aLOG 25 

ji 

ll- -2 

.llGP-L&‘-11-1 . . II-SW\SD-i02 

II--SW\SD-103 

SCALE: DA TE 
SURVEYOR 

7 “=300 ’ 4,‘2 l/99 
DR. m CHK’D BY K, L.S. CONSULTANTS, INC. 

MONf TORING WELLS & 
SAMPLE LOCA TIONS 

SITE 11 
WHITE OAKS N.=“/C 

TETRA TECH NU’ JC. 
JAS 

PROJ. N;. 
102 NORTH MAIN STREET 

DWG. NO. BEL AIR, MARYLAND 21014 
CITr- 9 , eon 7- 1 f410) 838-1441 

( IN FEET 1 



498876.9569 
498983.6630 
499014.0277 
l 98009.9503 

201 
202 

203 
204 
2c5 
2% 

IO .' 
208 
205 

49aso5.2766 
1985296837 

___ 
_- 

LX 
-. 

.-- 

3: ,‘:,’ cc ,-_ 

- -II -i w,. 

.- 

- 

GRAPHIC SCALE 

( IN FEET ) 

1 inch = 300 ft 

, 
! DATE I I 

1 1”=300’ 4/n/99 1 
SURVEYOR 

‘OR BY I . 
iCHK’D BY 1 K. L. S. CONSUL 7-A NTS, INC. 

MONITORING WELLS & j 
SAMPLE LOCATIONS 1: 

SITE 11 j, 
WHITE OAKS NS WC j 

TETRA TECH NlJS. INC. 1, 

I JAS 1 . / 102 NORTH MAIN STREET 
,DWG. NO. IPROJ. NO. ; 

I BEL AIR. MARYLAND 2 10 14 



Project: whiteoak Mon Mar 22 13:22:37 1999 
Point statistics: 

Starting point number: 1 
Current point number: 333 ('L' indicates locked point) 

Current Coordinate Listing by Point Range 
Point Northing Easting Elevation Description 
______________-___--___^________________---------------------------------------- 

331 497162.9537 1320061.9298 
332 497345.5741 1321399.7530 

3320 497388.5113 1321375.1229 
3321 447381.1948 1321407.2444 
3322 497371.2877 1321446.0974 
3323 497398.1816 1321406.1908 
3324 497406.0347 1321415.5884 
3325 497422.2313 1321423.3263 
3326 497383.1642 1321423.9412 

304.27 
279.19 
278.06 
276.45 
274.09 
274.72 

,273.79 
272.53 

NAIL 
NAIL 

8SBlOO 
8SBlOl 
8SB102 
8SB103 
8SB104 
8SB105 

WELL 
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k1;.S. Consultants, Inc, 
102NorthMainStreet 
Be1 Air, Maryland 21014 

PartyChief lusmmeaMaac\J RodMan f<B . 



“~ - . . \  Project: whiteoak Tue Apr 13 08:57:51 1999 
Point statistics: 

Starting point number: 1 
Current point number: 712 (IL' indicates locked point) 

Current Coordinate Listing by Point Range 
Point Northing Easting' Elevation Description 
--------------,----,_______,____-_---------------------------------------~---------~-------- 

102 498816.9569 1318540.1507 319.55 llSW/SD 100 
101 498983.6630 1318677.7019 313.15 llSW/SD 101 
212 498014.0277 1318434.4178 319.03 11-SW\SD-102 
211 498009.9501 1318306.6455 331.37 ll-SW\SD-103 

201 498505.2766 1317445.8242 369.09 TP-LW-1 
202 498529.6837 1317426.3261 369.38 TP-LW-2 

203 498019.5783 1317743.9625 357.68 llGP-LW-11-l 
204 498079.3688 1317817.4263 357.29 11GP-LW-11-2 
205 498159.6312 1317758.5691 364.88 11GP-LW-11-3 
206 498096.5669 1317681.1656 364.35 11GJ?-LW-11-4 

207 498120.5984 i317741.3148 
208 498124.3290 1317751.4971 
209 498124.7433 1317746.9018 

360.61 llTP-LW-11-l 
360.32 llTP-LW-11-2 
360.29 ll-LW-11-0001 

P’” 305 499059.0743 1317424.5540 365.61 llGW105 363.72 
306 499041.2174 1317415.9737 365.82 llGW306 364.27 
314 499473.5829 1317423.4114 348.44 llGW107 346.34 
304 499217.5512 1317699.6627 348.91 llGW108 346.56 
322 498813.3795 1317400.7431 368.51 11GWll.O 366.92 
311 498782.7172 1317173.3364 371.33 llGW13.1 369.69 

312 498861.8768 
313 498929.4765 
210 49811i.2707 

1317670.0646 362.76 GPllA-C 
1317679.4171 361.52 GPllA-R 
1317755.3132 359.55 llGW24 
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APPENDIX G 

DATA VALIDATION MEMORANDA 



0 Ii 
TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PITT-Q3-9445 

R KOTUN DATE: MARCH 5,1999 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS, CYANIDE, TOTAL DISSOLVED SOLIDS AND 
TOTAL SUSPENDED SOLIDS 
CT0 298-NSWC WHITEOAK, WHITEOAK, MARYLAND 
SDG - WOO12 

2OlAqueousl 

11 SW1 020001 11sw1030001 2sw1000001 2sw1010001 
2sw1020001 2sw1030001 2sw1040001 2SWl O!jOOOl 
2SW1060001 2sw1070001 2SWi 080001 2sw10!30001 
2SW1090002 2sw1100001 2sw1110001 2sw1120001 
2sw1130001 QSW1060001 9sw1070001 9sw10l30001 

Overview 

The sample set for CT0 298, NSWC White Oak, SDG WO012, consists of twenty (20) aqueous environmental samples 
No field duplicate pairs were included within this SDG. 

All samples were analyzed for Target Analyte List (TAL) metals, cyanide, total dissolved solids and total suspendec 
solids. The samples were collected by Tetra Tech NUS on January 18 and 19, 1999 and analyzed by Quantern 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC 
criteria. All metals and cyanide analyses were conducted using Contract Laboratory (CLP) Statement of Work (SOW 
ILM04.0 analytical and reporting protocols. Total dissolved solids analyses were conducted using “Methods for Chemica 
Analysis of Water and Wastes” (MCAWW) EPA method 160.1. Total suspended solids analyses were conducted usin: 
MCAWW EPA method 160.2. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a general review of al 
available data including data completeness, holding times, calibration data, laboratory method/ preparation blanks 
interference check samples (ICS), laboratory duplicate results, matrix spike recoveries, post digestion spike recoveries 
laboratory control sample (LCS) results, ICP serial dilution results, detection limits and analyte quantitation. 

All metals analyses, with the exception of mercury, were conducted using Inductively Coupled Plasma (ICP 
methodologies. Mercury analyses were conducted using cold vapor AA. Cyanide, total dissolved solids and tota 
suspended solids analyses were conducted using wet chemistry methods. 

Areas of concern with respect to data quality are listed below. 



MEMO TO: R. KOTUN PIl-r-o3-g-045 
DATE: MARCH &I999 - PAGE 2 

Minor Problems 

. The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for antimony, nickel and selenium were < 
90% quality control limit. The positive results c 2X CRDL and nondetects reported for the aforementioned analytes 
were qualified as biased low, “L” and “UL”, respectively. 

. The CRDL %R for zinc was > 110% quality control limit. The positive results < 2X CRDL reported for the 
aforementioned analyte were qualified as biased high, “K”. 

. The following contaminants were detected in the laboratory method/ preparation blanks at the following maximum 
concentrations: 

Analvte 
aluminum 
arsenic 
barium 
beryllium 
calcium 
chromium 
copper 
iron 
magnesium 
manganese 
potassium 
silver 
sodium”’ 
vanadium 

Samples Affected: 

Maximum 
Concentration 
56.8 ug/L 
1.6 uglL 
1.4 uglL 
1.3 ug/L 
50.1 ug/L 
2.7 uglL 
3.6 uglL 
26.6 ug/L 
50.2 uglL 
1.9 ug/L 
420.2 ug/L 
3.6 uglL 
72.710 uglL 
3.6 ug/L 

All 

Action 
Level (aoueous) 
284 uglL 
8.0 ug/L 
7.0 uglL 
6.5 uglL 
250.5 uglL 
13.5 uglL 
18.0 uglL 
133 uglL 
251 uglL , 
9.5 uglL 
2101 ug/L 
18.0 ug/L 
363.55 ug/L 
18.0 ug/L 

(1’ 
Maximum concentration found in an aqueous preparation blank. 

An action level of 5X the maximum contaminant level has been used to evaluate sample data for blank contamination 
Sample aliquot size and dilution factors were taken into consideration when evaluating for blank contamination 
Positive results less than the action level for aluminum, arsenic, chromium, copper, iron, manganese, silver ant 
vanadium have been qualified, “B”. as a result of blank contamination. No validation action was taken for the 
remaining analytes since the results were either greater than the action level or were nondetects. 

l Laboratory duplicate imprecision (> 20%) was noted for iron.- The positive results reported for the aforementionec 
analyte were qualified as estimated, “J”. The direction of bias could not be determined. 

Notes - None. 



MEMO TO: R. KOTUN PITT-03-9-045 
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Executive Summary 

Laboratory Performance: The CRDL %Rs for several analytes were outside the 90-l 10% quality control limits. Severa 
analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: Laboratory duplicate imprecision was noted for iron. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Dab 
Validation”, April 1993 Revision as amended for use within USEPA Region Ill, and the NFESC document entitled “Navl 
Installation Restoration Laboratory Quality Assurance Guide ” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in tht 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Terri L. Solomon 
Chemist 

Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



DATA QUALIFIER TABLE: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank contamination and should not be considered 
present. 

K - Positive result is considered biased high as a result of validation noncompliances. 

L - Positive result is considered biased low as a result of validation noncompliances. 

UL - Nondetected result is considered biased low as a result of validation noncompliances. 

J - Positive result is considered estimated as a result of validation noncompliances. 



APPENDIX A 
Qualified Analytical Results 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO12 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

11 sw1020001 11sw1030001 2sw1003001 2sw1010001 
01/i 8199 01/18/99 01119199 01 II 8199 

C9A210111001 C9A210111002 C9A200159010 C9A210111006 

NORMAL NORMAL NORMAL NORMAL 
0.0 % 0.0 % 0.0 % 0.0 % 

UGlL UGlL UGlL UGlL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 
ALUMINUM 279 B A 127 B A 198 B A 308 
ANTIMONY 19.6 UL C 19.6 UL C 19.6 UL C 19.6 UL C 
ARSENIC 1.7 B A 2.0 B A 1.5 U 1.5 U 
BARIUM 21.6 17.7 26.9 15.4 
BERYLLIUM 0.10 U 0.10 U 0.10 . u 0.10 U 
CADMIUM 2.7 U 2.7 U 2.7 U 2.7 U 
CALCIUM 24300 21000 28400 15000 
CHROMIUM 2.3 U 2.3 U 2.3 U 2.3 U 
COBALT 3.3 U 3.3 U 3.3 U 3.3 U 
COPPER 24.6 20.0 22.4 12.6 B A 
CYANIDE 5.0 2.7 U 3.4 7.2 
IRON 202 .I F 127 B A 222 J F 404 J F 
LEAD 1.0 U 1.0 U 1 .o U 2.4 
MAGNESIUM 5260 4160 3270 1920 
MANGANESE 31.2 13.0 5.7 B A 11.9 

MERCURY 0.48 0.46 0.20 U 0.20 U 

NICKEL a.4 L c 10.1 L c 11.4 L c 10.1 L C 

POTASSIUM 4550 3820 9750 6300 

2.5 UL c 2.5 UL C 2.5 UL c 2.5 UL C SELENIUM 

SILVER . 4.0 B A 3.7 B A 2.8 U 2.8 U 

3geOa SODIUM 43100 37000 116000 
THALLIUM 2.9 U 2.9 U 3.1 2.9 U 

VANADIUM 3.3 B A 2.1 U 2.7 B A 3.8 B A 

ZINC 121 125 34.4 K c 37.7 K C 
I 
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CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO12 

SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2sw1020001 2sw1030001 2SW1040001 2sw1050001 
01/10/99 01119/99 01119/99 01 II 9199 

C9A210111007 CQA200159CO6 C9A200159005 C9A200159004 

NORMAL NORMAL NORMAL NORMAL 
0.0 96 0.0 96 0.0 % 0.0 % 

UGIL UGlL UGlL UGIL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 

ALUMINUM 
420 663 486 80.2 B A 

ANTIMONY 19.6 UL C 19.6 UL C 19.6 UL C 19.6 UL C 
ARSENIC 1.5 U 1.5 U 1.5 U 1 .!i U 

BARIUM 16.1 64.5 58.5 50.8 
BERYLLIUM 0.10 U 0.10 U 0.10 U 0.10 U 

5.6 2.7 U 2.7 u 2.7 U CADMIUM . I 
CALCIUM 14600 32700 21400 20400 
CHROMIUM 2.3 U 2.3 U 2.3 U 2.3 U 
COBALT 3.3 U 3.3 U 3.3 U 3.3 U 

12.6 B A 16.6 B A 22.2 14.6 B A COPPER 

U CYANIDE 
6.0 2.7 U 2.7 U 2.7 

IRON 689 J F 1110 J F 953 J F 257 J F 

LEAD 
3.1 19.0 2.3 1.0 U 

6890 MAGNESIUM 1900 5200 7360 
MANGANESE 9.2 B A 377 235 97.0 

0.20 U 0.20 U 0.20 U 0.20 U MERCURY 

NICKEL 
0.5 L c 10.2 L C 8.6 L -c 9.7 L C 

POTASSIUM 
6590 7300 3920 3930 

SELENIUM 
2.5 UL C 2.5 UL C 2.5 UL c 2.5 UL C 

SILVER 2.0 U 2.8 U 2.8 U 2.8 U 

SODIUM 
42900 70700 309Oa 29600 

THALLIUM 2.9 U 2.9 U 2.9 

U 2.9 U 

4.7 B A 6.0 B A 2.3 B A 2.4 B A - VANADIUM 
I ZINC 30.6 K c 04.3 150.2 37.i K c 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO12 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2SW1060091 
01/19/99 
CQA20015QOOl 
NORMAL 
0.0 % 

UGIL 

2sw1070001 
01 H Q/99 
C9A200159002 
NORMAL 
0.0 % 

UGIL 

2SWIO80001 
01/19/99 
CSA200159003 
NORMAL 
0.0 % 

UGlL 

Page 

2sw1090001 
01/19/99 
C9A200159013 
NORMAL 
0.0 % 

UGlL 

3 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE. 

INORGANICS I I I 

ALUMINUM 92.5 B A 

ANTIMONY 19.6 UL C 

ARSENIC 1.5 U 

BARIUM 50.6 

BERYLLIUM 0.10 U 

CADMIUM 2.7 U 

CALCIUM 20606 

CHROMIUM 2.3 U 

1257 0 A 210 0 A 297 

19.6 UL C 19.6 UL C 

1.5 lJ 1.5 U I 

55.0 62.6 

0.10 U 0.10 U 

2.7 U 2.7 U 

23200 129500 

2.3 IJ I (2.3 U I 

19.6 UL I c 

POTASSIUM 3760 

SELENIUM 2.5 UL C 12.5 UL 

SODIUM 38300 

0.20 U 0.20 U 

c 7.7 L c 7.5 UL C 

5160 5490 

c 2.5 UL C 2.5 UL C 

-4 U 2.8 U 

90806 I141OQO 137OD3 

.Q * u 2.9 U 

SILVER 2.8 U 13.2 B ! A 12 

THALLIUM 2.9 U 12.9 U 12 

VANADIUM 2.1 U 

ZINC 35.6 K C 

2.1 U 12 

40.8 

.I U 12.4 0 A 

1 149.8 149.7 
. I 
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CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO12 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2sw1oQoaJ2 
01 I1 Q/99 

C9A200159014 
NORMAL 
0.0 % 

UGlL 

INORGANICS 
ALUMINUM 

ANTIMONY 

ARSENIC 
BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 
CYANIDE 

IRON 
LEAD 

MAGNESIUM 

MANGANESE 
MERCURY 

NICKEL 
POTASSIUM 

SELENIUM 
SILVER . 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

RESULT QUAL CODI 

246 B A . 

19.6 UL ,C 

1.5 _ U 

65.5 

0.10 U 

3.9 

32600 

2.3 U 

3.3 U 

13.4 B A 

2.7 U 

218 J F 

1.0 U 

12600 

63d 

0.20 U 

7.5 UL C 

5230 

2.5 UL C 

3.5 B A 

136000 

2.9 U 

2.1 U 

51.2 

2sw1100001 
01 /I 9199 
C9A200159012 
NORMAL 
0.0 % 

UGlL 

!ESULT QUAL CODE 

!04 B A 

9.6 UL C 

.5 U 

i2.6 

).I0 U 

!.7 U 

~1ooO 

!.3 U 

1.3 U 

5.6 B A 

!.7 U 

88 J F 

.O * u 

2ooo 

i03 

j.20 U 

I.6 L C 

i310 

!.5 Ui C 

I.6 B A 

3GQoo 

!.Q U 

!.I U 

16.5 

2SWl llcOO1 
01/19/99 
C9A200159011 
NORMAL 

0.0 % 

UGlL 

LESULT QUAL CODE 

74 B A 

9.6 UL C 

!.O B A 

iti.7 

1.10 U 

!.7 U 

12200 

!.3 U 

I.3 U 

5.4 B A 

!.7 U 

70 J F 

.O U 

2600 

171 

I.20 U 

I.5 UL C 

i600 

!.5 UL C 

!.8 U 

33ooo 

!.Q U 

I.3 B A 

MB 

2sw1120001 

01119/99 
C9A200159008 
NORMAL 
0.0 % 

UGIL 

4 

XESULT QUAL CODE 

r7.4 I3 A 

19.6 UL C 

1.5 U 

$3.1 ,’ 

5.3 U 

a.8 B A 

!.7 U 

!i!fqe 
C 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO12 

Page 5 

2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
PC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

ZSWI 130001 
Ot119/99 
C9A200159007 
NORMAL 
0.0 % 

UGlL 

9SW1060001 9SW1070001 9SW1080001 
01 H 8199 01/18/99 01 II 8199 

C9A210111003 C9A2101~1004 C9A210111005 

NORMAL NORMAL NORMAL 
0.0 56 0.0 % 0.0 % 

UGlL UGlL UGIL 

I 

RESULT QUAL CODE RESULT QUAL CODE RESULT PUAL CODE RESULT PUAL CODE. 

ALUMINUM 133 B A 1266 6 
I ^ .-- . . . 

ARSENIC 1.5 U 1.5 U 

BARIUM 35.9 42.8 

BERYLLIUM 0.10 U 0.10 U 

CADMIUM 2.7 U 2.7 U 

CALCIUM 26800 
CHROMIUM 2.3 U 12.3 U 

CYANIDE 6.4 (5.2 I 1 
IRON 165 J 

LEAD 1.6 

MAGNESIUM 7810 

MANGANESE 17.3 (157 

MERCURY 0.38 
^ ^^ I . 

NICKEL 7.5 UL c 7.5 UL 

POTASSIUM 5490 6430 

SELENIUM 2.5 UL c 2.5 UL 

SILVER 2.6 U 2.8 U 

SODIUM 50400 145000 

THALLIUM 2.9 U 2.9 U 

VANADIUM 2.1 IJ 2.1 B I 
-...- $0 4 K c 471 

[ 6.0 
- -^-- 

F 663 J t xmu J F 837 J F 

2.1 7.9 2.6 

9910 15100 10300 

.-- 322 164 

tl% 0.20 U p.AJ L V._” 

C 23.6 L c 17.5 UL C 

8160 I7030 I 

c 12.5 UL 1, .c)2.5. UL ! C I 
13.0 B A 12.8 U 

I Ii77furl I lvYJooo 
I 

.,,“I” I 

2.9 U 2.9 U 
I 

-! 10.9 0 A 2.7 B ! A 

ZINC; .“. . . I I ..-. 172.9 151.1 

P - 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO12 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

11sw102ooo1 
01 I1 8199 
C9A210111001 
NORMAL 
100.0 % 

MGIL 

RESULT QUAL CODI 

MICSELLANEOUS PARAMETERS 

TOTAL DISSOLVED SOLIDS 110 

TOTAL SUSPENDED SOLIDS 7.6 

11 SW1 030001 2sw1000001 
01 II E/99 01/19/99 
C9A210111002 C9A200159010 

NORMAL NORMAL 

100.0 % 100.0 % 

MGIL MGlL 

LESULT QUAL CODE !ESULT QUAL CODE I i F 
1 

1 

Page 

2sw101ooo1 
01118/99 
C9A210111006 
NORMAL 
100.0 % 

MGlL 

1 

lESULT QUAL CODE 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO12 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
96 SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2sw1020001 2sw1030001 

01/18/99 01/l Q/99 

C9A210111007 C9A20015QOO6 

NORMAL NORMAL 

loo.0 % 100.0 % 

MGlL MGlL 

RESULT QUAL CODE RESULT QUAL CODE 

MICSELLANEOUS PARAMETERS 

TOTAL DISSOLVED SOLIDS 48 280 

TOTAL SUSPENDED SOLIDS 11 6 

2sw1040001 2sw1050001 

01/19/99 01119/99 

C9A200159005 CQA200159004 

NORMAL NORMAL 

100.0 % loo.0 % 

MGlL MO/L 

RESULT QUAL CODE RESULT QUAL CODE 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO12 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
.% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2sw1060001 2sw1070001 2SW1080001 
01/19/99 01/19/99 Ol/lQ/QQ 
C9A20015QOOl CQA200159002 C9A200159003 
NORMAL NORMAL NORMAL 
100.0% 100.0 % 100.0 % 

MG/L MGIL MGIL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

MICSELLANEOUS PARAMETERS 
. 

TOTAL DISSOLVED SOLiDS 10 U 400 I 550 I 

TOTAL SUSPENDED SOLIDS 4 U 4 U 4 U 

2sw1090001 
01/19/99 
C9A200159013 
NORMAL 
100.0 % 

MGIL 

3 

‘RESULT QUAL CODE 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO12 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2sw109@Jo2 2sw1100001 
01119199 01 II 9199 
C9A200159014 C9A200159012 
NORMAL NORMAL 
100.0 % 100.0 96 

MO/L MGlL 

RESULT QUAL CODI 

MICSELLANEOUS PARAMETERS 

TOTAL DISSOLVED SOLIDS 500 

TOTAL SUSPENDED SOLIDS 4 U 

:ESULT QUAL CODE 

800 

I U 

2sw1110001 
01/19/99 
C9A200159011 
NORMAL 
100.0 % 

MGlL 

:ESULT QUkL CODE 

F-7--+- I 
i F 7 

4 

Page 

2sw1120001 
01/l 9199 
C9A200159008 
NORMAL 
100.0 % 

MGIL 

lESULT QUAL CODE 

F-T--+ 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: W0012 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2sw1130m 9SW1060001 9SW107ooO1 9SW1080001 

Ol/lQ/QQ 01 I1 8199 01/18/99 01/18/99 

C9A206159007 C9A210111003 CQA21OlllCO4 C9A210111005 

NORMAL NORMAL NORMAL NORMAL 

100.0 % 100.0 % 100.0 % 100.0 % 

MGIL MGlL MGIL MG/L 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

MICSELLANEOUS PARAMETERS 

TOTAL DISSOLVED SOLIDS 210 550 I 600 

TOTAL SUSPENDED SOLIDS 4 U 25 85 



0 Tt 
TO : 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PIrr-o3-9-134 

R. KOT,,,,, -‘:: .- DATE: MARCH 25,1999 
- - 

GRETCHEN A. PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION -TOTAL AND DISSOLVED TAL METALS 
AND CYANIDE 
CT0 298 - NSWC WHITE OAK, MD 
SAMPLE DELIVERY GROUP SDG - WOO18 

28lAqueousl 

11 GW1050001 
11 GWI 069901 
11 GW1080001 
11 GW240001 
1 I GW290001 
11 GW630001 
11 GW690001 
11 GW70DOOOl-F 
11 GW850001 
2GWlD09901 

11 GW1060001 
11 GW1069901 -F 
11 GW1090001 
11 GW240001 -F 
11 GW290001 -F 
11 GW630001 -F 
11 GW690001 -F 
11 GW720001 
11 GW880001 

11 GW1060001 -F 
11 GW1070001 
11 GW1100001 
11 GW280001 
11 GW620001 
11 GW650001 
11 GW70DOOOl 
11 GW720001 -F 
2GWlOOOOOl 

Overview 

The sample set for SDG WOO18, NSWC White Oak, consists of twenty-eight (2811 aqueous 
environmental samples. Three (3) field duplicate pairs (11GW1060001/1 lGWl069901, 
11 GW1060001-F /I 1 GWI 069901-F and 2GW1000001/2GW1009901) were included within this 
SDG. 

All samples, with exception to those designated -F, were analyzed for target analyte list (TAL) 
metals and cyanide. The samples designated with -F, were analyzed for dissolved TAL metals. 
The samples were collected by Tetra Tech NUS on February 6-9, 1999 and analyzed Quanterra 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance / Quality Control 
(QA/QC) criteria. Metals and cyanide analyses were conducted using ICLP lLM03.014.0 
methodology. 

Summary . * 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory method/preparation blanks, interference check sample (ICS) 
results, matrix spike results, post digestion spike recoveries, laboratory duplicate results, field 
duplicate results, laboratory control sample (LCS) results, ICP serial dilution results, detection 
limits and analyte quantitation. 
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Ail TAL metals analyses, with the exception of mercury, were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Mercury. analyses were conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

None. 

Minor Problems 

l The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for cadmium, 
copper and iron were <90% quality control limit. The positive results <2X CRDL and the 
nondetected results reported for cadmium, copper and iron were qualified as biased low, “L 
and “UL”, respectively. 

l The CRDL %R for lead was >llO% quality control limit. The positive results <2X CRDL 
reported for lead were qualified as biased high, “K”. 

l The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analvte 
Aluminum 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Magnesium 
Manganese 
Potassium 
Selenium 
Sodium(‘) 
Thallium 
Vanadium 
Zinc 

Maximum 
Concentration 
65.5pglL 
1 .Opg/L 
0.8pglL 
3.1 pg/L 
104.2pg/L 
3.3pgIL 
72.2jlglL 
1.4pglL 
586.4pgIL 
3.7t.lglL 
33.2OOpg/L 
3.5pgfL 
2.5pgIL 
2.5pglL 

Action 
Level (aaueous) 
3275pglL 
5.Oyg/L 
4.OpglL 
15.5pglL 
52 1 pg/L 
16.5pglL 
36 1 pg/L 
7.OpgIL 
2932pglL 
18.5pglL 
166pglL 
17.5flgfL 
12.5pglL 
12.5pglL 

(1) Maximum concentration found in an aqueous preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank cqntamination. Sample aliquot and dilution factors were 
taken into consideration when evaluating for blank contamination. The positive 
results < the action level for aluminum, beryllium, cadmium, chromium, 
manganese, potassium, selenium, thallium, vanadium and zinc were qualified, 
“B”, as a result of blank contamination. No validation action was required for the 
remaining analytes since either the results were greater than the action level or 
were nondetects. 
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l The interfering analyte iron was present in sample 1 lGW690001 .at a concentration which 
was comparable to the level of iron in the Interference Check Sample (ICS) solution. Several 
analytes namely barium, cadmium, cobalt, copper, lead, manganese, selenium, silver, 
sodium, thallium and vanadium were present in the ICS solution at concentration which 
exceeded the Instrument Detection Limit (IDL). Interference affects exist for silver in the 
affected sample. The nondetected result reported for silver was qualified as biased low, “UL”. 

Notes 

The CRDL %R for selenium was >llO% quality control limit. However, no validation action was 
required as all results reported for selenium were either nondetected or were qualified, “IS”, as a 
result of blank contamination. 

A comparison of field duplicate pairs (11 GW1060001111 GWI 069901, 11 GWI 060001-F 
/I lGWl069901-F and 2GW1000001/2GW1009901) is included in Appendix C. However, no 
validation action is required per regional guidance. 

Executive Summary 

Laboratory Performance: The CRDL %Rs for several analytes were outside the 90-I 10% quality 
control limit. Several analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: The interfering analyte iron was present in samples 
11 GW690001. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region III, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified Fe NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

L Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

UL - Nondetected result is considered biased low, “UL”, as a result of 
technical noncompliances. 

L - Positive result is considered biased low, I”, as a result of 
technical noncompliances. 

K - Positive result is considered biased high, “K”, as a result of 
technical noncompliances. 



APPENDIX A 
Qualified Analytical Results 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

11 GWlO5OOOl 11 GW106OOol 
02/08/99 02/oat99 
C9BO90125013 C9BO90125011 
NORMAL 
loo.0 % 

~ NORMAL 
loo.0 % 

UGlL UGIL 

1 lGW1060001-F 
02/08/99 
c9B090125011 
NORMAL 
100.0 % 
UGlL 

llGW1069901 
ozoa/99 
C9BO90125012 
NORMAL 
loo.0 % 
UGIL 
1 lGWlO6OOOl 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 

ALUMINUM 
ANTIMnNY 

58.0 B A 

1.9 U 

ARCFNIC 1.5 U I 

134 B A 14.4 B A 

1.9 U 1.9 U 

1.5 U 1.5 U 

BARIUM 38.7 84.2 

BERYLLIUM 0.20 B A 0.15 B A 

CADMIUM 2.7 UL C 2.7 U 

CALCIUM 6730 50300 

CHROMIUM 4.1 B A 2.3 U 

COBALT 
COPPER 

CYANIDE 

IRdN 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

a.7 3.3 U 

2.4 UL C 2.4 UL C 

2.7 U 4.5 

48.2 L c 3050 

1.0 U 1.0 U 

3400 4670 

287 242 

0.20 U 0.20 U 

17.4 7.5 U 

3100 4610 

2.9 B A 3.5 B A 

177.9 I 182.8 I 
0.14 B A 0.27 B A 

2.7 UL C 2.7 UL C 

49700 1 5oaoo 

2.3 U I 12.3 U I 
3.3 U 13.3 U 

124 UL I C 12.4 UL I c 

0.20 U 0.20 u 

7.5 U 7.5 U 

I5070 I I 4880 I 

SODIUM 13500 
THALLIUM 2.9 U 2.9 U 

VANADIUM 2.1 u 10.6 B A 

ZINC 21.2 6.9 B A 

4.0 B A 3.7 B 

2.8 u 2.8 U I 
a350 .a420- . 

2.9 u I 14.5 B 1 A 

2.1 

1.8 

U 

U 

9.7 B A 

a.1 B A 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: llGW1069901-F 
SAMPLE DATE: 02/08/99 
LABORATORY ID: C9BO90125012 
QC-TYPE: NORMAL 
% SOLIDS: 100.0 % 

UNITS: UGIL 
FIELD DUPLICATE OF: 11 GW1060001 -F 

Page 2 

llGW1070001 
02/08199 
C9BO90125014 
NORMAL 
100.0 % 

UGIL 

11 GW1080001 
ozoai99 
CSBO90125015 
NORMAL 
100.0 % 

UC/L 

11 GW1090001 
02/08/99 
C9BO90125009 
NORMAL 
100.0% 

UGlL 

RESULT A!!JAL CODE IREsULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 
ALUMINUM 16.0 B A 132 B A 47.2 B A 86.4 B A 

ANTIMONY 1.9 U 1.9 U 1.9 U 1.9 U 

ARSENIC 1.5‘ U 1.5 U 2.1 1.5 U 

BARiUM 76.9 35.6 14.7 33.7 

BERYLLIUM 0.10 U 0.23 B A 0.13 B A 0.27 B A 
CADMIUM 2.7 UL C -2.7 UL C 2.7 UL C 2.7 UL C 
CALCIUM 49200 6210 7360 8460 

CHROMIUM 2.3 U 2.9 B A 5.6 B A 9.4 B A 
COBALT 3.3 U 3.3 U 3.3 U 5.5 

COPPER 2.4 UL C 2.4 UL C 2.4 UL C 2.4 UL C 

CYANIDE 2.7 U 2.7 U 2.7 U 

IRON 2.0 UL C 253 2.0 UL c 9080 

LEAD 1.0 U 1.0 U 1.0 U 1.0 U 
MAGNESIUM 4420 4100 1250 5010 

MANGANESE 6.7 B A 43.1 2.4 B A 887 

MERCURY 0.20 U 0.20 U 0.20 U 0.20 U 

NICKEL 7.5 U 14.0 7.5 U la.7 

POTASSIUM 4560 2550 B A 1710 B A 3640 

SELENIUM 4.1 B A 2.5 U 3.3 B A 2.9 B A 
SILVER 2.8 U 2.8 U 2.8 U 3.8 

SODIUM 8040 12200 6100 7210 

THALLIUM 5.7 B A 3.6 B A 3.9 B A 2.9 U 

VANADIUM 2.4 B A 2.4 B A 8.4 B A 2.1 U 
ZINC 42.0 20.4 9.0 B A 13.0 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANiERRA 
SDG: WOO18 

Page 3 

11 GW24OOOl 11 GW24OOOl -F 11 GW280001 
02/06/99 02lo7199 
C9BOaO129OOl C98090125004 
NORMAL NORMAL 
100.0 % loo.0 % 
UGIL UGlL 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

11GWllOOOOl 
02/09/99 
C9B100140001 
NORMAL 
loo.0 % 
UGIL 

INORGANICS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

RESULT QUAL CODt 

58.5 B A 

1.9 U 

2.0 

10.6 

0.11 B A 

2.7 UL C 

9080 

3.9 B A 

14.9 

2.4 UL C 

2.7 U 

02iO6199 
c9B080129001 
NORMAL 
loo.0 % 
UGlL 

RESULT QUAL CODE LRESULT QUAL CODE 
I 

RESULT QUAL CODE 

45300 I 121 B A 94.8 B A 

3.4 I Il.9 U I 1.9 U I 

17.2 I 2.1 I Il.5 U I 

220 I 14.6 I 151.5 I 

%/i-j-Y 0.12 B A 0.42 B A 

2.7 UL C 2.7 UL C 

13200 7290 

2.3 U’ 1 12.3 U 65.1 I 

f.0 U I Il.0 U I LEAD 1.0 U 

MAGNESIUM 3180 

MANGANESE 87.5 

MERCURY 0.20 U 

NICKEL 10.0 

POTASSIUM 3920 

SELENIUM 3.5 B A 

T-.-.-.- 2.8 U 

SODIUM lOloo 

THALLIUM 2.9 U 

VANADIUM 2.1 U 

ZINC. 12.7 

38.2 

3570 5420 

99.6 112 

0.20 U 0.20 U 

7.5 U 16.4 55.5 I 
5690 I 1500 B I A 1216O B 1 A 

5.2 B / A 2.7 B A 2.8 B A 

2.8 U 2.8 . U 

6940 11200 

6.1 B A 2.9 U 

105 I 2.1 U 2.1 U 

4.3 B I A 19.9 I 216 I 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE Ok 

11 GW290001 
02/07/99 
c9B090125006 
NORMAL 
100.0 % 

UGlL 

Page 4 

11 GW290001 -F 
02/07/99 
CQBO90125006 
NORMAL 
100.0 % 

UGlL 

11 GW620001 11 GW630001 
02/06/99 02lO8lQQ 
C9BO80129003 C9BO90125008 
NORMAL NORMAL 
100.0 % 100.0 % 

I UG/L I UGlL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 1 RESULT QUAL CODE 
I 

ANTIMONY 1 .Q U 

INORGANICS I I I 
ALUMINUM 60700 34.2 B A 129.6 B A 13340 

,I.9 U 11.9 U Il.9 U 
I 

ARSENIC 12.4 Il.5 U I 1.5 U 1.5 U 
I I 

14.3 76.2 

D U 1.7 B A 

C 2.7 UL C 

BARIUM 445 83.4 
BERYLLIUM 8.5 0.15 B A IO.11 
CADMIUM 13.1 B A 2.7 UL C 12.7 UL 

CALCIUM 46800 41700 I10400 4790 
I~ 

CHROMIUM 110 2.3 U 12.3 U 61.3 

COBALT 198 63.8 13.3 U I 118.9 c 
COPPER 83.1 12.4 UL C 12.4 ul. 1 . c 110.9 L I C 

I I I -- . . I ^a . . 
CYANIDE 2.7 U I 12.7 U I IZ.1 U I 

I 

IRON 93900 ! 114800 1 
- ..--- 

1200 L I C ~41600 I 
15.5 K C LEAD 53.1 1.0 U II.0 U 

MAGNESIUM 17600 8370 

MANGANESE 4300 3250 

I3020 I I6560 I 

MERCURY 0.20 U 0.20 U 
NICKEL 83.6 8.1 17.5 U 

POTASSIUM 10700 3820 1743 B A 15320 . -- _ -- 1 +.r . . 1 

84.6 1800 

0.20 U 0.20 U 

80.2 
---- 

SELENIUM 6.0 B A 2.5 0 I A I3.U 6 A L.3 U 
I~ 

SILVER 2.8 U 2.8 U 12.8 U 2.6 U 

SODIUM 52500 51700 I226oO 27100 

THALLIUM 6.k B A 2.9 U 3.6 B A 4.2 n B A 
VANADIUM 111 2.1 U 2.1 U 7.1 B A 
-ZINC 463 6.2 B A 26.3 140 



CT0298 - NSWC WHITEOAK. 
WATER DATA 
QUANTERRA 
SDG: Wool8 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

11 GW630001-F 
02lO8l99 
CQBOQOl25008 
NORMAL 
100.0 % 

UGlL 

INORGANICS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 
IRON 

RESULT QUAL CODI 

67.5 B A 

1.9 U 

1.5 u 

50.0 

0.66 B A 

2.7 UL C 

4480 

2.3 U 

17.5 

2.4 UL C 

7630 

11 GW650001 11 GW690001 11 GW690001 -F 
o2io7i99 02/07/99 02lo7/99 
CQBOQOI 25007 C9B090125003 CQBOQOI 25003 
NORMAL NORMAL NORMAL 
loo.0 % 100.0 % loo.0 % 

UGIL UGIL UGIL 

RESULT QUAL CODE 

40.2 B 1 A 

1.9 U I 

12.7 UL I c 
I3530 I 
‘2.3 U I 

14.2 

‘3.4 0 1 A 

Page 

3.8 U I il.9 U I 

49.6 I II.0 U I 
26400 20606 

3550 238 

0.97 0.20 U 

174 149.0 I 
8550 I4010 

7.8 B A 2.5 U 

2.8 UL K 2.8 U 

53300 59100 

8.9 B A 2.9 U 

140 2.1 U I 
352 I 55.4 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

11 GW70DOOOl 11 GW70DOOOl -F 
02/08/99 02/08/99 
CQBOQOI 25010 C9B090125010 
NORMAL NORMAL 
100.0 % 100.0 % 

UGlL UGlL 

INORGANICS 
ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 
CALCIUM 

CHROMIUM 
COBALT 

COPPER 
CYANIDE 

IRON 

LEAD 
MAGNESIUM 

MANGANESE 

MERCURY 

RESULT QUAL COD’t 

967 

1.9 U 

1.5 U 

67.6 

0.63 B A 

2.7 UL C 

6910 

15.7 B A 

12.9 

2.4 UL C 

2.7 U 

8840 

2.1 K C 

5390 

1540 

0.20 U 

POTASSIUM 4460 

SELENIUM 3.6 B A 

SILVER 2.8 U 

SODIUM 4660 

THALLIUM 4.6 B A 

VANADIUM 2.1 U 

ZINC 41.4 ! 

!ESULT QUAL CODE 

!6.0 B 1 A 

1540 

3.20 U 

26.5 

4330 

3.0 B 1 A 

2.8 U I 

11 GW720001 
02/06/99 
CQBOQOI 25002 
NORMAL 
100.0 % 

UGlL 

lESULT QUAL CODI 

53.5 I 

59.8 I 

Page 

11 GW720001-F 
02/06/99 
CQBOQOI 25002 
NORMAL 
100.0 % 

UGlL 

6 

SESULT QUAL CODE 

I 

2.4 UL C 
I 

2.0 UL C 

1.0 U 



CTu298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

Page 7 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

11 GW850001 11 GW880001 
02/07/99 02/06/99 
C9BOQOl25005 CQBO80129002 
NORMAL NORMAL 
100.0 % 100.0 % 
UGIL UGlL 

2GW1000001 
02/09/99 
C98100140002 
NORMAL 
100.0 % 

UGlL 

2GW1009901 
02/09/99 
C9B100140003 
NORMAL 
100.0 % 
UGlL 
2GW1000001 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 

ALUMINUM 613 

ANTIMONY 1.9 U 

ARSENIC 1.5 U 

RARII IM 62.1 

140 B A 91.2 B A 83.1 B A 

1.9 U 1.9 U 1.9 u 

1.5 U 1.5 U 1.5 U 

24.3 454 421 

BERYLLIUM 0.42 B A 0.10 u 

CADMIUM . 2.7 UL C 2.7 UL C 

CALCIUM 4720 3190 

CHROMIUM 6.9 B A 5.1 B A 

COBALT 3.3 U 3.3 u 

COPPER 2.4 UL C 2.4 UL C 

CYANIDE 2.7 U 2.7 U 

IRON 839 328 

LEAD 1.0 U 1.0 U 
i MAGNESIUM 3790 1840 

MANGANESE 90.8 51.7 

MERCURY 0.20 U 0.20 U 

NICKEL 12.6 7.8 

POTASSIUM 2320 B A 1240 B A 

SELENIUM 2.5 U 3.8 B A 

SILVER 2.8 U 2.8 U 

SODIUM 12400 8200 

THALLIUM 2.9 u 3.0 B A 

VANADIUM - 2.1 u 2.1 U 

ZINC 19.0 13.0 

0.12 B A IO.18 B A 

2.7 UL / ,C 1217 UL I :c 

92200 I 84600 
r 

2.3 U 2:3 U 

18.5 1x1 

2.4 UL C -. UL C 2.4 

2.7 U 2.7 U 

42.4 L c 40.3 L C 

1.0 U 1.0 U 

33500 3oQOcl 

927 856 

0.20 U 0.20 U 

28.6 11.9 

9100 8650 

2.5 U 2.5 U 

2.8 U 2.8 U 

327000 29QocKi 

2.9 U 3.3 B A 

2.1 U 2.1 U 

136.3 36.7 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

-K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

v 

w 

X 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CC&, RPDs, RRFs, etc.) Noncompliance 

MWMSD Noncompliance 

LCS/LCSD Noncompliance 

Lab Duplicate Imprecision . 

Field Duplicat Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA’s r < 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance . 

Poor instrument Performance (Le., base-time drifting) 

Uncertainty near detection limit (< 2 x ID1 for inorganics and 4ZRQL for organic@ 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

Pesticide/PCB Resolution 

.% Breakdown Noncompliance for DDT and Endrin 

Pest/PCD% between columns for positive results 

Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 



Tetra Tech NUS INTERNAL CORRESP’ONDENCE 

TO : 
,..;.r 2 

R. KOTUN I‘,‘ * DATE: 

PIl-r-o4-9-095 

APRIL 19,11999 

FROM: GRETCHEN A. PHIPPS COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION -TOTAL AND DISSOLVED TAL METALS 
AND CYANIDE 
CT0 298 - NSWC WHITE OAK, MD 
SAMPLE DELIVERY GROUP SDG - WOO20 

SAMPLES: SO/Aqueous/ 

11GW1110001 
13GW010001-F 
13GW040001 
4GWlO30001 
4GW1059901 
4GWllOOOl 
4GW120001 -F 
4GW500001 
4GW520001 -F 
9GWC50001 

llGW1110001-F 
13GW020001 
4GW1020001 
4GWlO30001 -F 
4GW1090001 
4GWllOOOl -F 
4GW480001 
4GW500001 -F 
9GWC140001 
9GWC50001 -F 

13Gw010001 
13GWo30001 
4G\N1020001 -F 
4G\NlO50001 
4G\N1099901 
4G\N120001 
4G\N480001 -F 
4G\N520001 
9G\NC140001-F 
9GINC60001 

Overview 

The sample set for SDG WOO20, NSWC White Oak, consists of thirty (30) aqueous environmental 
samples. Two (2) field duplicate pairs (4GWl050001 / 4GWl059901 and 4GW1090001 I 
4GW1099901) were included within this SDG. 

All samples, with exception to those samples designated -F, were analyzed for target analyte list 
(TAL) metals and cyanide. The samples designated with -F were analyzed for dissolved TAL 
metals. The samples were collected by Tetra Tech NUS on February 12, 15-18, 1999 and 
analyzed Quanterra Laboratories under Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance I Quality Control (QA/QC) criteria. Metals and cyanide analyses tiere 
conducted using ICLP ILM03.014.0 methodology. 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory method/preparation blanks, interference check jsample (ICS) 
results, matrix spike results, post digestion spike results, laboratory duplicate results, field 
duplicate results, laboratory control sample (LCS) results, ICP serial dilution results, detection 
limits and analyte quantitation. 

All TAL metals analyses, with the exception of mercury, were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Mercury analyses were conducted using cold1 vapor AA. 
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Areas of concern with respect to data quality are listed below. 

Maior Problems 

None. 

Minor Problems 

l The Contract Required Detection Limit (CRDL) Percent Recoveriesj%Rs) for mercury and 
cadmium were <90% quality control limit. The positive results <2X CRDL and the 
nondetected results reported for mercury and cadmium were qualified as biased low, “L” and 
“UL”, respectively. 

l The CRDL %Rs for antimony and chromium were >110% quality control limit. The positive 
results <2X CRDL reported for antimony and chromium were qualified as biased high., “K”. 

l The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analvte 
Aluminum 
Barium 
Beryllium 
Calcium 
Chromium”) 
Cobalt 
Iron(‘) 
Magnesium 
Manganese 
Potassium 
Selenium 
Silver 
Sodium”’ 
Thallium(‘) 

Maximum 
Concentration 
77.OpglL 
0.6pg/L 
0.7pglL 
73.2pglL 
2.62OpglL 
5.Oj.lgIL 
50.460pgIL 
87.2pglL. 
1.3pglL 
499.1 pglL 
2.9pglL 
3.6pglL 
50.280pglL 
4.19OpgIL 

Action 
Level (aqueous) 
385pglL 
3.OpglL 
3.5pglL 
366pglL 
13.lpglL 
25.OpglL 
252.3pglL 
436pglL 
6.5pglL 
2495.5pglL 
14.5gglL 
18.OpglL 
251.4pglL 
20.95pgIL 

(1) Maximum concentration found in an aqueous preparation blank. 

An action level of 5x the maximum contaminant tevei has been used to evaluate 
sample data for blank contamination. Sample aiiquot and dilution factors were 
taken into consideration when evaluating for blank contamination. The positive 
results c ‘the action level for aluminum, beryllium, chromium, cobalt, iron, 
potassium, selenium, silver and thallium were qualified, “B”, as a result of blank 
contamination. No validation action was required for the remaining analytes since 
either the results were greater than the action level or were nondetects. 

l The interfering analyte calcium was present in sample 4GW11000,l at a concentration which 
was comparable to the level of calcium in the interference Check Sample (ES) solution. 
Several analytes namely antimony, barium, cadmium, chromium, cobalt, lead, manganese, 
nickel, silver, sodium, thallium and vanadium were present in the ICS solution at 
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concentrations which exceeded the Instrument Detection Limit (IDL): Interference ,affects 
exist for antimony and cadmium in the affected sample. The positive result reported for 
antimony was qualified as biased high, “K”. The positive result reported for cadmium was 
qualified as biased low, I”. 

The interfering analyte calcium was present in sample 4GW110001-F at a concentration 
which was comparable to the level of calcium in the Interference Check Sample (ICS) 
solution. Several analytes namely antimony, barium, cadmium, chromium, cobalt, lead, 
manganese, nickel, silver, sodium, thallium and vanadium were present in the ICS solution at 
concentrations which exceeded the Instrument Detection Limit (IDL). lnterfelrence affects 
exist for cadmium, nickel and silver in the affected sample. The nondetected results reported 
for cadmium and silver were qualified as biased low, “UL”. The positive result reported for 
nickel was qualified as biased low, ‘L”. 

l The Matrix Spike (MS) Percent Recoveries (%Rs) for selenium affecting all total and 
dissolved metals were >125% quality control limit. The positive results reported for selenium 
were qualified as biased high, “K”. 

The CRDL %Rs for selenium, silver and thallium were ~110% quality control limit. However, no 
validation action was required as all results reported for selenium, silver and thalliurn were either 
nondetects, qualified as a result of blank contamination or >2X CRDL. 

The Post Digestion Spike Recover for selenium affecting the TAL rnetals was >125% quality 
control limit. However, no validation action was required as per Region 111 guidance. 

A comparison of field duplicate pairs (4GWlO50001 / 4GW1059901 and 4G~Wl090001 I 
4GW1099901) is included in Appendix C. 

Executive Summay 

Laboratory Performance: The CRDL %Rs for several analytes were autside the 90-I 10% quality 
control limit. Several analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: The interfering analyte calcium was present in samples 
4GWllOOOl and 4GWllOOOl-F. The MS %Rs for selenium affecting the total and dissolved 
metals was >125% quality control limit. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region 111, 
and the NFESC document ,.entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Tetra Tech NUS ’ 
Gretchen A. Phipps 
Chemist 

Joseph A. Samchuck 
Quality Assurance Officer 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



MEMO TO: R. KOTUN - PAGE 5 
DATE: APRIL 19,1999 

PITT-04-0-095 

Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

K - Positive result is considered biased high, “K”, as a result *of 
technical noncompliances. 

L - Positive result is considered biased low, “L”, as a result of 
technical noncompliances. 

UL - Nondetected result is considered biased low, “UL”, as a result of 
technical noncompliances. 



APPENIDX A 
QUALIFIED ANALYTICAL RESULTS 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO20 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 

UNITS:, 
FIELD DUPLICATE OF: 

11GW1110001 1lGW1110001-F 13GW010001 l3GWOlOOOl-F 

02ll5199 02/l 5199 02/l 2l99 02112199 

C9B160140001 C9B160140001 C98130111002 c9f3130111002 
NORMAL NORMAL NORMAL NORMAL 

0.0 % 0.0 % 0.0 % 0.0 % 

UGlL UG/L UGlL UG/L 

INORGANICS 

ALUMINUM 

CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

23.0 B 
I 

ARSENIC 1s U 1.5 U I II .5 

BARIUM 23.0 21.4 
_-- 

BERYLLIUM 0.13 B A 0.10 U 

CADMIUM 2.7 UL C 2.7 UL 

CALCIUM 2420 2360 
‘CHROMIUM 20.2 2.3 U ! 14. 

COBALT 29.0 16.6 B 

COPPER 7.7 2.4 U I 1 l! 

631 A 11120 56.9 B A 
ANTIMONY 1.9 U ! Il.9 u 11.9 U 1.9 U 

U 1.5 U 

loti 73.3 

1.2 B A 0.35 B A 

C 2.7 UL c 2.7 UL C 

24600 21900 

‘-6 B A 2.3 U 

RESULT QUAL 

I A 140.3 124.8 B A 

‘-32 I 16.6 I 

IRON 1490 25.0 I3 

LEAD 1.0 U 1 .o U I ,I. 

MAGNESIUM 1340 1230 
-. 

MANGANESE 743 721 I ,“.nJ 
I. -- 

MERCURY 0.20 UL c 0.20 UL 

NICKEL 29.5 7.5 U I 1 II 

( 3830 2250 B 

SELENIUM 2.5 U 2.5 U I 14. 
1 

SILVER 3.0 B A 2.6 U 
, _ .-^ 

SODIUM 8730 

CYANIDE 10.0 U I I 1 10.0 U 

A 13030 193 B . A 

“2 1 .Q U 

1 I- * aIm 19700 

973 

1 
c IO.20 UL c 0.20 UL C 

’ -3.1 66.4 

I A 110400 9060 

‘-4 B A 2.9 B A 

2.8 U 2.0 U 

I puw 23400 205oo 
THALLIUM 2.9 u 12.9 U 3.2 B A 6.2 B A 

_ . . . -7 21 U VANAD!UM 2.1 U ! IZ.1 u I 12. 

ZINC 35.6 (32.5 ! (311 I (LIfJ I 
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WATER DATA 
QUANTERRA 
SDG: W0020 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-NPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

13GW020001 13GW030001 
02/16/99 OZ12B9 
C98170201003 C9B130111001 
NORMAL NORMAL 
0.0 % 0.0 % 

UolL UG/L 

RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 

ALUMINUM 244 B A 136 B A 

ANTIMONY 1.9 U 1.9 U 
ARSENIC 1.5 U 1.5 U 

BARIUM 77.4 89.2 

BERYLLIUM 0.47 B A 0.13 B A 

CADMIUM 2.7 UL c 3.0 L C 

CALCIUM 16700 23500 
CHROMIUM 11.4 B A 6.8 B A 

COBALT 27.7 32.4 

COPPER 9.7 3.3 

CYANIDE 10.0 U 10.0 U 

IRON 406 404 

LEAD 1 .o U 1.0 U 

MAGNESIUM 17400 15700 

MANGANESE 766 1060 
MERCURY 0.20 UL c 0.20 UL C 

NICKEL 103 59.7 

POTASSIUM 6060 fO300 

SELENIUM 2.5 U 7.9 B A 

SILVER 2.8 U 2.0 U 

SODIUM 47000 91900 

THALLIUM 3.0 B A 7.4 B A 

VANADIUM 2.1 U 2.1 U 

ZINC 386 131 

13GW040001 
02llZ99 
C98130111003 
NORMAL 
0.0 % 

UG/L 

4GW1020001 
i 02117m9 

C9B180157003 
NORMAL 

RESULT QUAL CODE IRESULT QUAL CODE 

I 
36.0 B A 1520 

1.9 U I .11.9 U ! 
il.5 U 

2s 1 I 

0.10 U 

2.7 UL C l!!EaE 9.3 B A 

37.8 

2.4 U 5.1 

10.0 U 10.0 U 

1980 23200 
1.0 U 1.0 U 

8160 2950 

218 a17 
0.20 UL c 0.20 UL C 

8.4 15.5 

4070 6160 
2.5 u 2.5 U 

2.8 U 2.8 U 

5710 moo 
2.9 U 3.3 B A 

2.1 U 2.8 

,20.2 110.2 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO20 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUYLICATE OF: 

INORGANICS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLtUM 

VANADIUM 

ZINC 

4GW1020001-F 
02117l99 
C9B160157003 
NORMAL 
0.0 % 

UGlL 

REiULT QUAL CODI 

34.0 B A 

1.9 U 

1.5 U 

19.2 

0.12 B A 

2.7 UL C 

6670 

2.3 U 

35.0 

2.4 U 

9630 

1.0 U 

2360 

649 

0.20 UL C 

10.2 

5120 

2.5 U 

3.3 B A 

19200 

2.9 U 

2.1 U 

4.6 

Page 3 

4GW1030001 
02/l 6/99 
C98170201006 
NORMAL 
0.0 % 

UGlL 

.ESULT QUAL CODE 

72 ‘I3 A 

.9 U 

.5 U 

19.5 

1.10 U 

1.7 UL C 

63W 
7.2 K C 

15.2 

I.0 

0.0 U 

3500 

.O U 

6700 

I97 

1.20 UL c 

!8.6 

1020 

I.0 6 A 

!.8 U 

6700 

I.2 B A 

!.8 

i7.4 

4GW1030001-F 
02/l 6199 
C9B170201006 
NORMAL 
0.0 % 

UGlL 

lESULT QUAL CODE 

131 B A 

I.9 U 

I .5 U 

59.6 

I.10 U 

1.7 UL C 

16300 

5.3 B A 

19.3 B A 

2.4 U 

13400 

IO U 

18200 

3.3 B I A 

2.1 U 

i3.5 I 

4GWlOSOWl 
02/17199 
C9B160157WS 
NORMAL 
0.0 % 

UGlL 

LESULT QUAL CODE 

12.0 B A 

.9 u 

.5 U 

s 

17.0 

1.10 U 

1.7 UL C 

19200 . 

‘.3 U I 

12.8 

‘4 U I 

.O U 

!200 *-I:-_ l.20 UL C 

6.1 

I620 

!5 U 



CT0268 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SD& WOO20 

SAMPLE NUMBER: 4GWl059901 
SAMPLE DATE: 02ll7l99 
LABORATORY ID: c96180157006 
QC-NPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGIL 

FIELD DUPLICATE OF: 4GW1050001 

Page 4 

4GW1090001 
~ 02/16/99 

C98170201001 
NORMAL 
0.0 % 

i UG/L 

4GW 1099901 
02/l 6199 
C9B170201002 
NORMAL 
0.0 % 

UG/L 

4GW1090001 

4GWllOOOl 
02/l 2199 
c98130111005 
NORMAL 
0.0 % 

lJG/L 

RESULT QUAL CODEIRESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS I I I 

ALUMINUM 27.3 0 A 

ANTIMONY 1.9 U 

ARSENIC 1.5 U 

BARIUM 60.5 

BERYLLIUM 0.10 U 

CADMIUM 2.7 UL C 

CALCIUM 51600 

CHROMIUM 2.3 U 

COBALT 37.0 

COPPER 

CYANIDE 

2.4 U 

10.0 U 

IRON 26ooo 

LEAD 1.0 U 

MAGNESIUM 16100 

MANGANESE 2200 

MERCURY 0.20 UC C 

NICKEL 

POTASSIUM 

13300 13600 8290 

2:9 U 3.8 B A 5.8 B A 

2.1 U 2.1 U 87.2 

40.4 37 3 I330 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO20 

Page 5 

4GWllOOOl-F 4GW 120001 -F 

02l12199 
C9B130111005 C98170201004 C98170201004 C9B130111004 

NORMAL 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO20 

Page 6 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-NPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

4GW48OCOl-F 
OZI 2l99 
C98130111004 
NORMAL 
0.0 % 

UGIL 

INORGANICS 

ALUMlNiJM 
ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 
CALCIUM 

.CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 
LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 
NICKEL 

POTASSIUM 
SELENIUM 

SILVER 

SODIUM 

THALLIUM 
VANADIUM 

ZINC 

RESULT QUAL CODI 

40.9 B A 

1.9 U 

1.5 U 

23.0 

0.10 U 

2.7 UL C 

47300 

2.3 U 

3.3 U 

2.4 U 

32.8 B A 

1.0 U 

6930 

13.0 

0.20 UL C 

7.5 U 

2060 B A 

2.5 U 

2.8 U 

3250 

4.0 B A 

2.1 U 

4.2 

4GW5OOCOl 1 4GW500001 -F 

02l17l99 02/l 7199 
C9Bl80157004 C9B180157004 
NORMAL NORMAL 
0.0 % 0.0 % 

UGlL UGlL 

RESULT QUAL CODE RESULT QUAL CODE 

2.7 c UL C 2.7 UL C 

204oo 21600 

15.7 K c 3.1 B A 

55.1 55.2 

3.9 2.4 U 

10.0 U 

218 B A 45.0 B A 

1.0 U 1.0 U 

9620 9920 

2.4 B A 3.1 B A 

0.70 0.53 

16.2 9.6 

2270 B A 1760 B A 

~2.5 U 2.5 U 

~ 4.0 B A 2.8 u 

110100 9510 

‘3.6 B A 2.9 U 

2.1 U 2.1 U 

13.9 13.1 

4GW520001 
02/16/99 
C98170201007 
NORMAL 
0.0 % 

UGlL 

RESULT QUAL CODE 

337 B A 

1.9 U I 

1.5 U 

104 I 

tit0 U 

2.7 UL C 

7800 

19.2 K C 

76.0 

24.5 

10.0 U 

2160 
IO U 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO20 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

4GW520001 -F 
02l16l99 
C98170201007 
NORMAL 
0.0 % 

UGIL 

RESULT QUAL CODE 

ZINC 15.9 

9GWC140001 
02/l 6199 
C98190203001 
NORMAL 
0.0 % 

UGlL 

LESULT QUAL CODE 

i55 

i .9 U 

I.6 

I34 

I.10 B A 

!.7 UL C 

$2200 
1.3 B A 

10.1 B A 

17.1 

10.0 U 

1340 

1.2 

5500 

166 

).20 UL C 

7.5 U 

11800 

2.5 U 

3.9 B A 

14400 

5.3 El A 

2.1 U 

13.3 

9GWCl40001-F 
02/l e/99 
C98190203001 
NORMAL 
0.0 % 

UGlL 

!ESULT QUAL CODE 

18.7 B A 

.9 U 

.5 U 

12.5 

1.10 U 

!.7 UL C 

II60 

!.3 U 

1.3 U 

!.4 U 

I95 

.O U 

I020 

12.4 

I.20 UL C 

‘S U 

I0700 

5 U 

!.8 U 

I3900 

i.9 B A 

!.I U 
I 

t.5 

Page 7 

9GWC50001 
02/l 7199 
c9B180157go1 
NORMAL 
0.0 % 

UG/L 

tESULT QUAL CODE 

II 1 

I .9 U 

I .5 U 

19.5 

I.10 U 

!.7 . UL C 

1320 

is B A 

i.0 B A 

).I 

10.0 U 

)36 

I .o U. 

I430 

167 

j.20 UL C 

13.6 
1190 B A 

2.5 u * 
2.8 U 

3280 

2.9 U 

2.8 
.- - 
I3.U 
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CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO20 

SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

9GWC50001-F 9GWC60001 
02/l 7/99 02/l 7199 II 11 . 
C98180157001 C98180157002 
NORMAL NORMAL 
0.0 % 0.0 % 100.0 % 100.0% 

UGlL UG/L 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 
ALUMINUM 42.2 B A 56.8 B A 
ANTIMONY 1.9 U 1.9 U 
ARSEtilC 1.5 U 1.5 U 

BARIUM 34.4 31.1 
BERYLLIUM 0.10 U 0.10 U 
CADMIUM 2.7 UL C 2.7 UL C 

CALCIUM 3190 2350 
CHROMIUM 2.3 U 5.1 B A 
COBALT 3.3 U 16.2 B A 

COPPER 2.4 U 7.3 
CYANIDE 10.0 U 
IRON 27.6 B A 102 B A 
LEAD 1 .o U 1.0 U 

MAGNESIUM 3290 3170 

MANGANESE 149 32.8 
MERCURY 0.20 UL C 0.27 L C 
NICKEL 7.5 U 7.5 U 
POTASSIUM 1690 B A 1460 B A 
SELENIUM 2.5 U 2.5 U 
SILVER 2.8 U 3.6 B A 
SODIUM 7670 18600 
THALLIUM 4.0 B A 2.9 U 
VANADIUM 2.1 U 2.1 U 

ZINC 7.3 16.0 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

cl 

R 

S 

T 

U 

v 

W 

X = Signal to noise response drop 

= Lab Blank Contamination 

= Field Blank Contamination 

= Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompiiarice 
= MSlMSD Noncompliance 

= LCSlLCSD Noncompliance 

= Lab Duplicate Imprecision 

= Field Duplicate imprecision 

= Holding Time Exceedance 

= ICP Serial Dilution Noncompliance 

= GFAA PDS - GFAA MSA’s r < 0.995 

= ICP Interference - include ICSAB % R’s 

= instrument Calibration Range Exceedance 

= Sample Preservation 

= internal Standard Noncompliance 

= Poor Instrument Performance (i.e., base-time drifting) 

= Uncertainty near detection4imit (c 2 x IDL for inorganics and <CRQL for organics) 

= Other problems (can encompass a number of issues) 

= Surrogates Recovery Noncompliance 

= Pesticide/PCB Resolution 

= % Breakdown Noncompliance for DDT and Endrin 

= PesffPCD% between columns for positive results 

= Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

= EMPC result 



APPENDIX B 
RESULTS AS REPORTED BY THE LABORATORY 



U.S. EPA - CLP 

INORGANIC ANAL&ES DATA SHEET 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: 

EI?A SAMPLE NO. 
- 

llGWll1 

SDG No.: WOO20- 

Matrix (soil/water): WATER Lab Sample ID: CQTA3 

Level (low/med) : LOW - Date Receivled: 02/16/99 

% Solids: 0.0 - 

Concentration Units tug/L. or mg/kg dry weight): LX/L- 

Color Before: 

Color After: 

Comments: 

Z2i.S No. Analyte Concentration Q 

Aluminum 
Antimony: 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium_ 
Cobalt 
Copper- 

l 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Iron 

631 
1.9 
1.5 

23.8 
0.13 

2.7 
2420 
20.2 
29.8 

7.7 
1490 
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Magns 
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Potassiun. 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

1lGWlllF 
Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.': 375241 SAS No.: SDG No'.: WOO20- 

Matrix (soil/water) : WATER Lab Sample ID: CQTA3F 

Level (low/med): LOW Date Received: 02/16/99 - 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: COLORLESS Clarity After: CLEAR_ Artifacts: 

Comments: 

!As No. Analyte Concentration . 

‘429-90-5 
'440-36-o 
'440-38-2 
'440-39-3 
'440-41-7 
'440-43-9 
'440-70-2 
r440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66,-6 
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Vanadium: 
Zinc 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET _- 

13GWOl 
Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH _ 

Lab Code: QESPA- Case No.: 375241 SA.S No.: SDG No.: WOO20- 

Matrix (soil/water) : WATER . Lab Sample ID: CQR37 

Level (low/med) : LOW Date Received: '02/13/99 - 

% Solids: 0.0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

I 24.9 No. Analyte Concentration Q 
7429-90-5 
7&40-36-O 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
&.ntimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium - 
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COLORLESS Clarity Before: CLEAR- Texture: 

COLORLESS Clarity After: CLEAR_ Artifacts: 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

13GWOlF 
Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA_TECH 

Lab Code: QESPA- Case No.: 375241 SAS No. 

Matrix (soil/water) : WATER . 

Level (low/med): LOW - 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

SDG No.: WOO20- 

Lab Sample ID: CQR37F 

Date Received: 02/13/99 

, CAS No. 

Color Before: 

Color After: 

Comments: 

Analyte Zoncentration 

7429-90-S Aluminum- 
7440-36-o Antimony- 
7440-38-z Arsenic 
7440-39-3 Barium - 
7440-41-T Beryllium 
7440-43-g Cadmium 
7440-70-2 Calcium'- 
7440-47-3 Chromium_ 
7440-48-4 Cobalt 
7440-50-a Copper- 
7439-89-6 Iron - 
7439-92-l Lead 
7439-95-4 Maqnz 
7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-o Nickel - 
7440-09-7 Potassiun. 
7782-49-2 Selenium- 
7440-22-4 Silver 
7440-23-s Sodium- 
7440-28-o 1Thalliz 
7440-62-2 Vanadium: 

‘7440-66-6 Zinc 
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U.S. EPA - CLP 

INORGANIC AN&ES DATA SHEET 
EPA SAMPLE NO. 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: 

13GWO2 

SDG No.: WOO20- 

Matrix (soil/water) : WATER 

Level (low/med) : LOW - 

Lab Sample ID: CQVME 

Date Received: 02/17/99 

% Solids: 0.0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

^^. 

Color Before: 

Color After: COLORLESS Clarity After: CLEAR- Artifacts: 

ZAS No. r Analyte Concentration 
-r 

f 

; 

; 

Q 
7429-90-S 
7440-36-o 
7440-38-z 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-Z 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium: 
Cobalt 
Copper- 
Iron 
Lead 
Magnz 
Manganese 
Mercury 
Nickel - 7 Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
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77.4 
0.47 e s-v 
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11.4 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET.' 

13GWO3 
Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water) : WATER Lab Sample ID: CQR36 

Level (low/med) : LOW Date Received: 02/13/99 - 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

:AS No. Analyte Zoncent ration Q 
7429-90-5 
7440-36-O 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-s 
7440-28-o 
7440-62-2 
7440-66-6 

9luminum- 
&ntimony- 
Arsenic 
Barium - 
Beryllium 
Cad&urn - 
Calcium 
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 
Magns 
Manganese 
Mercury 
Nickel - 
Potassiufi 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

136 
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COLORLESS Clarity Before: CLEAR- Texture: 

COLORLESS Clarity After: CLEAR- Artifacts: 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEE'T !- 

13GWO4 
Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-.TECH - 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water) : WATER Lab Sample ID: CQR38 

Level (low/med) : LOW Date Received: 02/13/99 - 

% Solids: 0.0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

3AS No. Analyte 

7429-90-5. Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium'- 
Chromium- 
Cobalt- 
Copper 
Iron - 
Lead 
Magna 

7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 

~7440-62-2 
7440-66-6 

Manganese 
Mercury- 
Nickel 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: -. 

36.0 
1.9 
1.5 
113 

0.10 
2.7 

14700 
4.2 
6.5 
2.4 
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1.0 
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218 

0.20 
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4070 
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5710 
? 0 

N -- 

-,; 
-I 31 

;:1 u I 
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Concentration Q 

3- 
2- - 
? 
P- 
PI 

I . -I I 111 
COLORLESS Clarity Before: CLEAR- 

COLORLESS Clarity After: CLEAR- 
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Texture: 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

4GW102 
Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water) : WATER . Lab Sample ID: CQWKC 

Level (low/med) : LOW Date Received: 02/18/99 - 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight) : UG/L- 

CAS No. Analyte I Concentration 
. 

Q. 
7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Bervllz 
Cadmium 
Calcium- 
Chromium_ 
Cobalt 
Copper- 
Iron 
Lead 
Magnz 
Manganese 
Mercury 
Nickel - 
Potasss 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
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1.9 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALGSES DATA SHEET. 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.:' 375241 SAS No.: 

4GW102F 

SDG No.: WOO20- 

Matrix (soil/water) : WATER 

Level (low/medJ : LOW - 

Lab Sample ID: CQWKCF 

Date Received:'02/18/99 

% Solids: 0.0 - 

concentration Units (ug/L or mg/kg dry weight): UC;/L- 
-- 

Q Y 
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E 
E 
E 
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E 
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Concentration :AS No. Analyte 

‘429-90-5 
r440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
744.0-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

rluminum- 
mtimony- 
arsenic 
sarium - 
3eryllium 
:admium 
lalcium- 
:hromimT 
:obalt 
:opper'- 
Cron - 
Lead 
JlagnX 
Qnganese 

34.8 
1.9 
1.5 

19.2 
0.12 e - 

Color Before: 

6% 
2.3 

35.8 
2.4 

9630 
1.0 

2360 
649 

0.2c 
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COLORLESS Clarity Before: CLEAR_, Texture: 

Color After: YELLOW Clarity After: CLEAR_ Artifacts: 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

Lab Name: QUANTERRA-PITTSBURGH 
4GW103 

Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water) : WATER . Lab Sample ID: CQVMK 

Level (low/med) : LOW Date Received: 02/17/99 - 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

CAS No. Analyte Concentration Q 
7429-90-S Aluminum- 172 
7440-36-o Antimony- 1.9 
7440-38-2 Arsenic 1.5 
7440-39-3 Barium - 69.5 
7440-41-7 Beryllium 0.10 
7440-43-g Cadmium 2.7 
7440-70-2 Calcium- 16300 
7440-47-3 Chromium_ 17.2 
7440-48-4 Cobalt 25.2 
7440-50-a Copper 3.0 
7439-89-6 Iron - 13500 
7439-92-l Lead 1.0 
7439-95-4 Magna 16700 
7439-96-5 Manganese 897 
7439-97-6 Mercury 0.20 
7440-02-o Nickel - 28.6 
7440-09-7 Potassium 4020 
7782-49-2 Selenium- 3.0 
7440-22-4 Silver 2.8 
7440-23-5 Sodium- 18700 
7440-28-o Thallium 3.2 
7440-62-2 Vanadium: 2.8 
7440-66-6 Zinc 57.4 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET . - 

4GW103F 
Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH _ 

'Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water) : WATER Lab Sample ID: CQVMKF 

Level (low/med) : LOW Date Received: 02/17/99 - 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

3AS No. 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7. 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Analyte 

\luminum- 
titimony- 
lrsenic 
3arium - 
3eryllium 

Copper 
Iron - 
Lead 
yagna 
Manganese 
Mercury 
Nickel - 
Potassiun 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium- 
Zinc - 
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Color Before: 

Color After: 

Comments: 

COLORLESS. Clarity Before: CLEAR- . 

YELLOW Clarity After: CLEAR- 

Texture: 

Artifacts: 
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FORM I - IN ILM04.( 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

. 4GW105 

Lab Name: QUANTERRA_PITTSBJ.JRGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water) : WATER Lab Sample ID: CQWKG 

Level (low/med) : LOW Date Received: 02/18/99 - 

% Solids: 0.0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

3AS No. Analyte Concentration Q 
7429-90-5, %luminum- 
7440-36-o %ntimony- 
7440-38-2 Arsenic 
7440-39-3 3arium- 
7440-41-7 3eryllium 
7440-43-g Cadmium 
7440-70-2 Calcium- 
7440-47-3 Chromium_ 
7440-48-4 Cobalt 
7440-50-8 Copper- 
7439-89-6 Iron - 
7439-92-1 Lead 
7439-95-4 MagnG 
7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-o Nickel - 
7440-09-T Potassiun 
7782-49-2 Selenium- 
7440-22-4 Silver 
7440-23-5 Sodium- 
7440-28-o Thallium 
7440-62-2 Vanadium: 
7440-66-6 Zinc 

22.8 
1.9 
1.5 

57.8 
0.10 

- 

- 

. - 

_ _ 

- - 

_ _ 

- . 
1 
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2.3 
32.8 
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25000 _I n 
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- t i 
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N -- 
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P- 
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P-- 
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p- 
p- 
pm 
P 
P- 
P- 
p: 
- 
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Color Before: COLORLESS 

Color After: YELLOW 

Comments: 

Clarity Before: CLEAR- 

Clarity After: CLEAR- 

Texture: 

Artifacts: 

C9B180157005 
4GW105-00-01 

Arl'( r. .+ , . 

FORM I - IN . ' ILli 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET' ' - 

4GW10599 
Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH _ 

Lab code: QESPA- Case No.: 375241 SAS No.: SD'G No.: WOO20- 

Matrix (soil/water) : WATER Lab Sample ID: CQWL3 

Level (low/med): LOW Date Received: 02/18/99 - 

% Solids: 0.0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

‘i 

; 
c 
r 
7 
. 
. 

X3 No. Analyte loncentration Q 1 
7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

aluminum- 
titimony- 
irsenic 
3arium - 
3eryllium 
zadmium - 

r 
z 
2 
E 
E 
( 
( 
( 
( 
t 

; 
I 
I 
I 
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27.3 
1.9 

6;:; 
0.10 ^ 0 

51%;1 
2.3 

37.8 
2.4 

26000 
1.0 

16100 
2300 
0.20 
14.8 
3960 

4.0 
2-e 

3200C 
6.4 
2.1 

17-s 

Iron 
Lead 
vlagnesium 
Xanganese 
flercury 
Nickel - 
Potassiun 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

i: 

. 

i 

u 
E 
U 

: - 

/ - 
_ _ 
r 
- _ 
_ . 
1 
3 
3 
3‘ 
J 

z 
J 
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N -- 

fl 
F- 
e- 
e- 
P- 
e- 
!?- 
I?- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
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P- 
P- 
.P- 
P- 
P- 
P- 
p: 
- 
- 

COLORLESS Clarity Before: CLEAR_ Texture: 

YELLOW Clarity After: CLEAR- Artifacts: 

C9B180157006 
4GW105-99-01 

FORM I - IN ILMO4.0 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

4GW109 
Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH I 
Lab Code: QESPA- Case No.:'375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water): WATER Lab Sample ID: CQVLW 

Level (low/med) : LOW Date Received: 02/17/99 - 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

EPA SAMPLE NO. 

Color Before: 

Color After: 

Comments: 

3AS No. Analyte Concentration C Q M I I 
7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-G 

Aluminum- 
Antimony- 
Arsenic 

- Barium 
Beryllium 
Cadmium 
Calcium- 
Chromium: 
Cobalt 
Copper 
Iron 
Lead 
Magnz 
Manganese 
'Mercury 

- Nickel 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

45.0 E P 

1.9 u P- 
1.5 u P- 
100 B P- 

0.10 u P- 
2.7 U P- 

2230 B P- 
10.2 P- 
30.2 g P- 

7.3 B P- 
6770 P- 

1.0 E P- 
1890 B P- 

465 P- 
0.20 ii CT 

16.8 B p- 
2430 B P 

2.5U N P- -- 
2.8 U P- 

13300 P- 
2.9 v P- 
2.1 u P- 

40.4 _ pz 
I 
I I I-l I- 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR - 

Clarity After: CLEAR- 

Texture: 

Artifacts: 

C9B170201001 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INQRGANIC ANALYSES DATA SHEET 

4GW10999 
Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH - 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water) : WATER . Lab Sample ID: CQVM8 

Level (low/med) : LOW Date ReceiveId: 02/17/99 - 

% Solids: 0.0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

:AS No. Analyte Concentration Q 
r429-90-5 
7440-36-O 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-s 
7440-28-o 
7440-62-2 
7440-66-6 

Lluminum- 
titimony- 
irsenic 
3arium - 
3eryllium 
:admium 
:alcium- 
3hromis- 
zobalt 
Copper- 
Iron - 
Lead 
%agnz 
Xanganese 
Mercury 
Nickel - 7 Potasslun 
Selenium- 
Silver 
Sodium 
Thallium 
Vanadium: 
Zinc 

41.4 
1.9 
1.5 

38.4 
0.10 

A - 

2:;; 
10.6 
30.6 

5.2 
6720 

-7 n 

- 

M 

P 
P- 
P- 
P- 
P- 
P- 
P- 
PI 
? 
3- 
? 

I 
1 
1 
] 

_ 
_ 

Color Before: 

Color After: 

Comments: 

COLORLESS Clarity Before: CLEAR- 

YELLOW- Clarity After: CLEAR- 

C9B170201002 
4GW109-99-01 
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16.7 
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2.E 
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cv 
p- 
p- 
p- 
p- 
p- 
p- 
p- 
p- 
- 

Texture: 

Artifacts: 

. 
FORM I - IN ILMO4.( 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA-PITTSBURGH 
4GWll 

Contract: TETRA-TECH I 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water) : WATER . Lab Sample ID: CQR3A 

Level (low/med) : LOW Date Received: 02/13/99 - 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

CAS No. Analyte 

7429-90-S 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7. 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 

;7440-62-2 

~ 7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 

Manganese 
Mercury 
Nickel - 
Potassiun. 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium' 
Zinc - 

BROWN 

YELLOW 

dlarity Before: CLOUDY Texture:‘ 

Clarity After: CLOUDY Artifacts: 

, 

. 

1 

; 

Concentration 
I 

26000 
2.6 

25.6 
224 

0.68 
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114000 
55.2 
21.1 
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142C 
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629C 
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C9B130111005 
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FORM I - IN . IL&._ 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.:'375241 SAS No.: 

4GWllF 

SDG No.:’ i?OOZO- 

Matrix (soil/water) : WATER 

Level (low/med): LOW - 

% Solids: 0.0 - 

Lab Sample ID: CQR3AF 

Date Receiv'ed: 02/13/99 

Color Before: 

Color After: 

Comments: 

Concentration Units lug/L or mq/kq dry weight : UG/L- 

z 

E 
u 
u 
B 
3 
3 

E 
u 
LJ 

5 

cr 
B 
B 
U 
U 

5 
U 
B 

- 

- 
M 
!F 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
cv 
P 
P- 
P- -. 
P -. 
P' -, 
P -. 
P -. 
P -. 
-. 
-. 

CAS No. Analyte 

7429-90-S 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
778.2-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 

Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

COLORLESS 
OLF 3-wQ 

\lw. 

Clarity Before: CLEAR- , Texture: 

Clarity After: CLEAR- Artifacts: 

Concentration 

34.1 
1.9 
1.5 
117 

0.10 
2.7 

108000 
2.3 
3.3 
2.4 

10500 
1.0 

20300 
1230 

.0.20 
16.2 
4880 

2.5 
2.8 

8380 
3.4 
2.1 
7.9 

Q 

N -- 

C9B130111005 
4GWll-00-01 
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I %" Annn 
YULU 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET ,' 

EPA SAMPLE NO. 

4GW12 
Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water): WATER Lab Sample ID: CQVMG 

Level (low/med) : LOW Date Received: 02/17/99 - 

% Solids: 0.0 - 

Concentration Units tug/L or mq/kq dry weight): UG/L- 

3.S No. Analyte Concentration Q 
7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-s 
7440-28-O 
7440-62-2 
7440-66-6 

XLuminum- 
titimony- 
Srsenic 
3arium - 
3eryllium 
Cadmium 
Calcium- 
Chromium_ 
Cobalt 

Manganese 
Mercury 
Nickel - 
Potassiun 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

496 
1.9 
1.5 

46.2 
0.10 

2.7 
25400 

10.3 
32.4 

7.3 
1750 

1.0 
15900 

1730 
3.7 

15.4 
216C 

4.c 
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Color Before: 

Color After: 

Comments: 

BROWN Clarity Before: CLEAR- Texture: 

YELLOW Clarity After: CLEAR- Artifacts 

C9B170201004 
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FORM I - IN II&IL... 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I- 

Lab Name: QUANTERRA-PITTSBURGH 
4GW12F 

Contract: TETRA-TECH _ 

Lab Code: QESPA- Case No. 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water): WATER Lab Sample ID: CQVMGF 

Level (low/med) : LOW Date Received: 02/17/99 - 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): Z/L- 

Analyte 
-r- 

5 
1 
1 
I 
1 
I 
( 
( 
( 
( 

i 
1 
1 

-1 F i I I 1 
3 

1 
1 
I 
I 

Color Before: 

Color After: 

Comments: 

*AS No. Zoncentration 

7429-90-s. 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-s 
7440-28-O 
7440-62-2 
7440-66-6 

3luminum- 
utimony- 
arsenic - 
3arium 
3ervl lium 
Cad&urn 
Calcium- 
Chromium_ 
Cobalt 
Zopper- 
Iron - 
Lead 
Magna 
?+langanese 
Mercury 
Nickel - 7 Potasslun 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

179 
1.9 
1.5 

46.1 
0.10 

2.7 
25800 

2.3 
29.6 

4.4 
139 
1.0 

16100 
1750 

3.5 
12.2 
1'8OC 

2 IT 
2:; 

102oc 
2.5 
2.3 

42.: 

Q 

N -- 

COLORLESS Clarity Before: CLEAR- Texture: 

COLORLESS Clarity After: CLEAR- Artifacts: 

C9B170201004 
4GW12-00-01 
DISSOLVED-METALS-ANALYSIS 

AnOn L 

FORM I - IN ILM04.C 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

4GW48 
Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SZLS No.: SDG No.: WOOZO- 

Matrix (soil/water) : WATER ' Lab Sample ID: CQR39 

Level (low/med) : LOW Date Received: 02/13/99 - 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

3AS No. 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Analyte 

\luminum- 
Zntimony- 
arsenic - 
3arium 
iervllium 
3ad;nium 
Calcium- 
Chromium< 
Cobalt - 
Copper 
Iron 
Lead 
mgn* 
Xanganese 
Mercury 
Nickel - 
Potassiun 
Selenium- 
Silver 
Sodium 
Thallium 
Vanadium: 
Zinc 

T- 

( 

. 

1 

; 

Concentration 

47300 
1.9 

27.0 
282 
2.6 
7.3 

70100 
180 

74.0 
168 

84600 
47.6 

105oc 
798 
4.6 

45.4 
49.3c 
44-E 

9 c 
39% 

5.c 
184 
11E 

( 

i 

I 

BROWN Clarity Before: CLOUDY 

YELLOW Clarity After: CLOUDY 
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e- 
e- 
e- 
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e- 
e- 
e- 
e- 
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P- 
P- 
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P- 
P- 
P- 
P- 
P- 
P- 
pz 
- 
- 

Texture: 

Artifacts: 

C9B130111004 
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U.S. EPA - CLP 

1 EE'A SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET. _ 

4GW48F 
Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA_TECH - 

Lab Code: QESPA- Case No.:' 375241 SAS No.:. SDG No..: WOO20- 

Matrix (soil/water): WATER Lab Sample ID: CQR39F 

Level (low/med) : LOW Date Received:. 02/13/99 - 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

Color Before: COLORLESS 

:AS No. Analyte 

7429-90-S Aluminum- 
7440-36-o !&itimony- 
7440-38-2 Arsenic 
7440-39-3 Barium - 
7440-41-7 Beryllium 
7440-43-g Cadmium 
7440-70-2 Calcium- 
7440-47-3 Chromium: 
7440-48-4 Cobalt 
7440-50-a Copper 
7439-89-6 Iron 
7439-92-l Lead 
7439-95-4 Magnz 
7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-o Nickel - 
7440-09-7 Potassium 
7782-49-2 Selenium- 
7440-22-4 Silver 
744C)-23-5 Sodium- 
7440-28-O Thallium 
7440-62-2 Vanadium: 
7440-66-6 Zinc 

Clarity Before: CLEAR-, 

Clarity After: CLEAR- Color After: COLORLESS 

Comments: 

Concentration 

L. I 

47300 
2.3 
^ ^ 
3.3 

2.4 
32.8 

- n 

6,';: 
13-c 
0.2c 

7 = 
20;; 

2 c 
2:; 

325t 

( 

i 
1 
1 
1 

I 1 
I 
1 1 
1 - 
. 

; 
5 
3 
1 
1 
L 
! 

. 

i 
I 
I 
1 
J 
J 
3 
3 
J 
3 

Q 

N -- 

- 

M 

P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
ci 
p- 
p- 
p- 
p- 
p- 
pm 

~ p- 
p- 
- 
- 
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._ 
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. . 

Texture: 

Artifacts: 

C9B130111004 
4GW48-00-01 
DISSOLVED-METALS-ANALYSIS 

FORM I - IN ILMO4.f 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

Lab Name: QUANTERRA-PITTSBURGH 
4GW50 

Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water) : WATER Lab Sample ID: CQWKD 

Level (low/med) : LOW Date Received: 02/18/99 - 

% Solids: 0.0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

ZAS No. Analyte Concentration C 

7 / 
r 
c 
r 
c 
r 
c 
r 
r 
. 
r 

7429-90-S 
7440-36-O 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-s 
7440-28-o 
7440-62-2 
7440-66-6 

aluminum- 
titimony- 
irsenic 
3arium - 
3eryllium 
Zadmium - 

z 
z 
z 
E 
E 
C 
( 
( 
( 
( 

1 
1 

72.2 
1.9 
1.5 

3alcium 
:hromiumT 
:obalt 
:opper 
Cron 
Lead 
MagnZZZi 
Manganese 
Mercury 
Nickel - 
Potassiun 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

29.3 
0.16 

2.7 
20400 

15.7 
55.1 

3.9 
218 
1.c 

962C 
2.4 

0.7c 
16.; 
227( 

2< 
4:; 

lolot 
3.c 
? - 

) : 
1 
L 
1 
! 
1 
5 
I 
I 
i 
L 
3 

i 

- . 
3 

- 
3 
3 
J' 
3 

N -- 

I 1;:i 

z 
J 
3 

-_ 

COLORLESS Ciarity Before: CLEAR- Texture: 

COLORLESS Clarity After: CLEAR_ Artifacts: 

C9B180157004 
4GW50-00-01 

Annr . . LtUL3 

FORM I - IN Iml~ 



^.. 

U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET . - 

4GWSOF 
Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA_TECH _ 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water) : WATER Lab Sample ID: CQWKDF 

Level (low/med) : LOW Date Received: 02/18/99 - 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

:As No. Analyte Concentration Q 

‘429-90-S 
'440-36-o 
'440-38-2 
'440-39-3 
7440-41-7, 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 

7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-s 
7440-28-o 
7440-62-2 
7440-66-6 

I! 
A 
E! 
E 
E 
C 
C 
C 
C 
C 
1 

i 
1 
1 

Lluminum- 
Lntimony- 
arsenic 
sariurn - 
seryllium 
:admium 
:alcium- 
Ihromiuc 
:obalt 
:opper- 
:ron - 
Lead 
flagnesiun 
mnganesc 
Mercury- 
Nickel 
Potassiur 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

- 
- 
n 
? 

n 

25.1 
1.9 
1.5 

29.6 
0.10 

2.7 
21600 

3.1 
55.2 

2.4 
45.0 

Y r- 

OX 
9.6 

176( 
2.f 
2-t 

951( 
-l I 
L.: 

2.: 
3. I . 

- T 

C 

E 
U 
U 
B 
U 
U 

B 

'is 
B 
J - 
- 
3 

i 5 
E 3 
[ J 
c J 

i I 
I J 
I 3 

1 1 
1 
; j 

- 
5 1 
1 I 
5 ' 
3 
1 
3 : 
1' 
1 
- 

E 
E 
E 

. E 
E 

- 
- 
- , 

- 

N -- 

- 

M 

P 
P- 
P- 
P- 
P- 
P- 
)-- 
>- 
>- 
,- 
>- 
e- 
P- -l !?- 
ci 
pm 
p. 
P 
P' 
P- 
P- 
P- 
PI 
- 
- 

Color Before: 

Color After: 

Comments:' 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR- , 

Clarity After: CLEAR- 

Te:xture: 

Artifacts: 

C9B180157004 
4GW50-00-01 
DISSOLVED-METALS-ANALYSIS 

Ano 
YUL 

FORM I - IN . ILMO4.C 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

. 

I 
4GW52 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRAiTECH I 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water) : WATER Lab Sample ID: CQVMM 

Level (low/med) : LOW Date Received: 02/17/99 - 

% Solids: -0.0 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

IAS No. Analyte Ioncentration 
l- 

< 

- 
- 
- 
- 

. - 
_ 

_ _ 
1 
I 

- . 

i 

- 
- 
- 

Q 

7429-90-5 
1440-36-O 
1440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-O 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Bluminum- 
Intimony- 
Brsenic 
3arium - 
3eryllium 
Cadmium 
Calcium- 
Chromium: 
Cobalt 
Copper 
Iron - 
Lead 
Magna 
Manganese 
Mercury 
Nickel - 7 Potassiun 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

337 
1.9 
-I c 
A.J 

104 
0.10 

2.7 
7800 
19.2 
76.0 
24.5 
2160 

.l 8-l 

7 
b 

T 
E 
I 
E 
E 
I 
I 
I 
I 
I 

t 1 
1 

. ! 

_ 
( 

- 

I 

T 
>- - 
1 
I- 
I- - 
? 
3- 
? 
3- - 
? 
7- 

12ikl”, 

365 
.3 -I 

9;:; 
235’0 

9.4 
2.8 

746C 
9 r 

i- 
P- 
e- 
57 
P 
P- 
P- 
P- 
P- 
P- 
P- 
PI 
- 
- 

color Before: BROWN Clarity Before: CLEAR- Texture: 

color After: COLORLESS Clarity After: CLEAR- Artifacts: 

Comments: 
C9B170201007 
4GW52-00-01 

1nnf7 
VULl 

, ’ 
FORM I - IN . ILML 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

i 4GW52F 
Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH I- 

Lab Code: QESPA- _ Case No.: 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water) : WATER Lab Sample ID: CQVMMF 
. * 

Level (low/med) : LOW Date Received: 02/17/99 - 

% Solids: 0.0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

:AS No. 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-49-4 
7440-50-a 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-s 
7440-28-o 
7440-62-2 
7440-66-6 

Analyte 

bluminum- 
titimony- 
krsenic 
3arium - 
3ervllium 
Jad&ium 
zalcium- 
Chromium_ 
Cobalt 
Copper- 
Iron - 
Lead 
Magna 
Manganese 
Mercury 
Nickel - 
Potasss 
Selenium- 
Silver- 
Sodium 
Thallium 
Vanadium: 
Zinc 

- 
- 
- 
- 

I _ . 
_ . 
1 
> 
-1: 
i 

Concentration 

34.9 
1.9 
1.5 
105 

0.10 
2.7 

7810 
2.3 

71.4 
la.9 

515 
1.0 

13200 
365 

0.7c 
71.c 
250C 

7.c 
2.E 

681( 3 - 
J . . 

2.: 
15.5 

I- 
l- 

Q 

di J 
p- 
p- 

N P- -- 
Pm 
P- 
p- 
p- 
p-. 

--I-- 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR- Texture: 

Clarity After: CLEAR- Artifacts: 

C9B170201007 
4GW52-00-01 
DISSOLVED-METALS-ANALYSIS 

FORM I - IN ILMO4.0 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET- 

I I 

Lab Name: QUANTERRA-PITTSBURGH I PGWC.14 
Contract: TETRA-TECH I 

Lab Code: QESPA- Case No.:' 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water) : WATER Lab Sample ID: CROPM 

Level (low/med) : LOW Date Received: 02/19/99 - 

% Solids: 0.0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

I 2AS No. Analyte Concentration 
L 

- 

C 
- 

E 
B 
B 
B 
U 

5 
B 
B 

E 

iT 
U 

is 
B 

E 
U 

Q 

- 

M 

7429-90-s Aluminum- 
7440-36-o Antimony- 
7440-38-2 Arsenic 
7440-39-3 Barium - 
7440-41-7 Beryllium 
7440-43-p Cadmium 
7440-70-2 Calcium- 
7440-47-3 Chromium< 
7440-48-4 Cobalt 
7440-50-a Copper 
7439-89-6 Iron 
7439-92-1 Lead 
7439-95-4 MaqrGG 
7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-o Nickel - 
7440-09-7 Potassium 
7782-49-2 Selenium- 
7440-22-4 Silver 
7440-23-5 Sodium 
7440-28-o Thallium 
7440-62-2 Vanadium: 
7440-66-6 Zinc 

555 
1.9 
3.6 
134 

0.10 A m 
62% 

3.3 
10.1 
17.1 
1340 

1.2 
5500 

166 
0.20 

7.5 
11800 

2.5 
3.9 

14400 
5.3 
2.1 

43.3 

P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
ct 

N -- 

p- 
p- 
p- 
p- 
p- 
p- 
p- 
p- 

COLORLESS Clarity Before: CLEAR_, Texture: 

COLORLESS Clarity After: CLEAR_ Artifacts: 

C9B190203001 
PGWC14-00-01 

FORM I - IN PLML,. 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: 

EPA SAMPLE NO. 
- 

PGWC14F 
- 

SDG No.: WOO20- 

Matrix (soil/water) : WATER . Lab Sample ID: CROPMF 

Level (low/med) : LOW Date Received: '02/19/99 - 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

?429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-,49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

:AS No. Analyte 

Aluminum- 
mtimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassiun. 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

. 
I 

'oncentration 

38.7 
1.9 
1.5 

82.5 
0.10 

2.7 
9160 

2.3 
3.3 
2.4 
695 
1.0 

4020 
42.4 
0.20 

7.5 
10700 

2.5 
2.8 

139oc 
5 c 
2:; 
2 .E 

( 

i 
1 
1 
I 
1 
1 

i 
1 
1 

Q 

- 

M 

P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
CT 
P 
P- 
P- 

i PI 
- PI 

P 
P- 
PI 
-. 
-, 

N -- 

Clarity Before: CLEAR- Texture: 

Clarity After: CLEAR- Artifacts: 

C9B190203001 
9GWC14-00-01 
DISSOLVED-METALS-ANALYSIS 

A I ., 

FORM I - IN ILMO4.c 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

PGWC5 
Lab Name: QUANTERRA_PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water): WATER . Lab Sample ID: CQWJV 

Level (low/med) : LOW Date Received: 02/18/99 - 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: COLORLESS Clarity After: CLEAR- Artifacts: 

Comments: 

X'S No. C 

: I 
7 
r I 
7 
r 
r 
r 
,. 
r 
r 
r 
c 
c 
r 
r 

'429-90-S 
'440-36-o 
7440-38-2 
7440-39-3 
7440-41-7. 
7440-43-p 
7440-70-2 
7440-47-3 
1440-48-4 
7440-50-a 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
.7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-s 
7440-28-o 
7440-62-2 
7440-66-6 

Analyte . c Q 

Zluminum- 
rlIltimony_ 
Arsenic 
3arium - 
3eryllium 
Cadmium 
Calcium- 
Chromium: 
Cobalt 
Copper- 
Iron - 
Lead 
!4agna 
!&nganese 
Mercury 
Nickel - 7 Potasslur 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

Concentration 
, 

411 
r: 
1. 
E 
L 
1 
E 
E 
E 

.E 

i 
J 
3 
J 
J 
3 
3 
3 
3 

j 
a 

1 i 
I E 
I 
I i .- - 
; : 
- 
ii 
3 
3 
8 
3 

i 

3 

B 
U N -- 
U 

I 
1 
1 
( 

2.1 
8281 CI , 

CL.: 

2 ( 
13:; 

- 

-- 
U 
B 
B 
-- 
-- 

COLORLESS Ciarity Before: CLEAR- Texture:' 

T- 

C9B180157001 
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FORM I - IN . X.&i\ 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: j75241 SAS No.: 

EPA SAMPLE NO. 
- 

9GWCSF 
- 

S:DG No. : +I0020 

Matrix (soil/water) : WATER Lab Sample ID: CQWJVF 

Level (low/med): LOW Date Received: 02/18/99 - 

% Solids: 0.0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments:' 

3.5 No. 

7429-90-s 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-p 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-O 
7440-62-2 
7440-66-6 

COLORLESS Clarity Before: CLEAR- , Texture: 

COLORLESS Clarity After: CLEAR- Artifacts: 

Analyte 

Aluminum- 
Antimony- 
Arsenic 
3arium - 
3eryllium 
Cadmium 
Zalcium- 
Chromium: 
Cobalt 
Copper 
Iron 
Lead 
Xagnesium 
mnganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium 
Thallium 
Vanadium: 
Zinc 

Concentration 

42.2 
1.9 
1.5 

34.4 
0.10 

2.7 
3190 

2.3 
3.3 
2.4 

27.6 
1.0 

3290 
149 

0.20 
7.5 

1690 
2.5 
2.8 

7670 
4.0 
2.1 
7.3 

C 

E 
U 
U 
B 
U 
U 
B 
U 
U 
U 
B 
U 
B 

u i 
c I 
E I 
c I 
c 1 

i i 
I: J 

E 3 

Q 

N -- 

1 

-- 

- 

‘?I 

P 
P- 
e- 
P-- 
i?- 
P- 
c 
P -. 
P -. 
P -. 
P -. 
P -. 
P -. 
P 
fi 
P 
P- 
P- 
P- 
P- 
P-' 
P-' 
P:: 
-. 
-. 

C9B180157001 
PGWCS-00-01 
DISSOLVED-METALS-ANALYSIS 

VUJL 

FORM I - IN ILMO4.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET, 

Lab Name: QUANTERRA-PITTSBURGH 
9GWC6 

Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

Matrix (soil/water) : WATER Lab Sample ID: CQWK8 

Level (low/med) : LOW Date Received: 02/18/99 - 

% Solids: 0.0 - 

Concentration Units lug/L or mg/kg dry weight): UG/L- 

:AS No. C 

; 1 
7 
r 
r 
r 
r 
r 
r 
r 
r 
r 

Analyte Concentration 
I- 

Q 

7429-90-5 
7440-36-O 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 

56.8 
1.9 
1.5 

31.1 
0.10 

2.7 
2350 

5.1 
16.2 

7.3 
Iron 
Lead 
MagnG 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

102 
1-c 

317c 
32-E 
0.2; 

-I E 

1 
I 
I 
? 

j 
1 
5 
5 
1 
3 
L 
1 

_ . 
J 
i . 
- 
- 
J 
3 
J 
3 

f 
J 
3 

- 

M 

P 
P- 
P- 
P- 
P- 
P- 
>- 
)- 
>- 
>- 
I- 
e- 

E 
E 
E 
E 
E - . 

- 
- 
- , 

Color Before: 

N -- 

e- 
P- 
cv 
p- 
p- 
P 
P- 
P- 
P- 
P- 
PI 
- 
- 

COLORLESS Clarity Before: CLEAR- Texture: 

Color After: COLORLESS 

Comments: 

Clarity After: CLEAR- Artifacts: 

C9B180157002 
9GWC6-00-01 

A -t 
FORM I - IN ILK ._ 



TmwATBcElwus. mc. 

Client !bf@e m: 116(3111-00-01 

Gener8lchemif3txy . 

Iot-Sample O...: C9B160140-001 Work Order #e _.: CQTA3 
Date Sampled..,: 02/15/99 Date Received..: 02/16/99 

PREPARATION- PREP 

WATER 

PARAMETER 
Total Cyanide 

RESULT RL UNITS METHOD &NFLLYSIS DATE BATc 
ND 10.0 w/L ICLP .ILMO4.0 0,2/23-02/25/99 9054 

Dilution Factor: 1 ns Run #.......: 9054071 . 

5007 



TETI?ATBclimJs, =. 

Client Sample m: 13GWOl-00-01 

-chemistry . 

Iat-Sample t...: C9B130111-002 Uork Order t...: CQR37 mtrix eve......: WATER 
Date Saupled,,.: 02/l2/33 Date Received..: 02/13/99 

PARTMETER 
Total Cyanide 

PREPARATION- PREP 
RJLSDLT RI.8 UNITS METHOD ANALYSIS DATE EATC 
ND .lO.O w/L ICLP ILMO4.0 02/23-02/25/99 i%ii 

Dilution Factor: 1 MS Run #.......: 9054071 

501?’ 



TmTtziTBcEm7s. IHC. 

Client Sample ID: 13GWO2-00-01 

General aEYllistry 

Lot-Sample t...: C9B170201-003 Work Order #...: CQVME Matrix.........: WATER 
Date Sampled,..: 02/16/99 Date Received,.: 02/17/99 

PARAMETER 
Total Cyanide 

PREPARATLON- PREP 
RFSULT RL UNITS METHOD $JALYSIS DATE BATCH 
ND 10.0 w/L ICLP ILMO4.0 02/23-02/25/99 90542 

Dilution Factor: 1 MS Run #.......: 9054071 

5010 



TxTRATBcxl!ms, mc. 

Client Sample XD: 13GUO3-00-01 

Lot-Sample t...: CYB130111-001 Work Order P,;.: CQR36 Matrix.. . . . . . ..I WATBR 
Date Sampled...: 02/12/99 Date l&sceiw..: 02/13/99 

PAWiMETER 
Total Cyanide 

PRXPARATIOLO- PRgP 
RESDLT PL UNITS METHOD ANALYSIS DATE EiATc 
ND 10.. 0 w/L ICLP ILMO4.0 02/23-02/25/99 izi 

Dilutim Factor: 1 MS Rim # . . . . . . . . 90%0?1 

5002 



TBTRATEaiNlJs, INC. 

Client Sample ID: 13GWO4-00-01 

mt-Sample #...: C9B130111-003 Work Order t...: CQR.38 ' watrix w........: WATER 
Date Sampled...: OZ/lZ/YS Date Received..: 02/13/99 

PREPARATION- PREP 

PARAMETBR 
Total Cyanide 

RESDLT RL UNITS METHOD ANALYSIS DiTB BATCH 
ND 10.0 w/L ICLP ILMO4.0 z/23-02/25/99 90542: 

Dilution Factor: 1 MS RUT t.......: 9054071 

^.. 

C”... 
5004 



TmRATBcEfNus, INC. 

Client Sanple 3D: 4GWlO2-00-01 

General chemistry ' . 

Lot-Sample #...s CYB180157-003 ' l&k Order P...: CQWKC Ilatrix.........: WATBR 
Date Sanpled...: 02/17/99 Date Received..: 02/18/99 

- - 

PARAMETER 
Total Cyanide 

PREPARATION- PREP 
RBSULT RL UNITS METHOD ANALYSIS DATE BATCI 
ND 10.0 w/L ICLP ILt404.0 02/23-02/2s/99 9054; 

Dilution Factor: 1 MS Run t.......: 9056071 

5016 



TmRATBcENlJs, INK!. 

Client Sanqle ID: 4GWlO3-00-01 

General chemistry 

Iot-Sample #...: C9B170201-006 Work Order t...: CQVMK Matrix.........: WATBR 
Date Ban@ed...: 02/16/99 Date Bedwived..: 02/17/99 

PARAMETER 
Total Cyanide 

PREPARATION- PREP 
RESULT RL UNITS METHOD -@ALYSIS DATE BAs 
ND 10.0 w/L ICLP ILMOI.0 0:2/23-02/25/99 9054: 

Dilution Factor: 1 MS Run #.......: 9056071 . * 

5012 



TmTu4TKENus. INC. 

Client Sample ID: 4GWlO5-00-01 

Lot-Sample #...: CYB180157-005 work order t...: CQWKG mtrix.........: WATBR 
Date Sampled...: 02/17/99 Date IZewiwnL.:. oz/ia/99 

PRNPAWLTION- PRXP 
PARAMETER RBSTJLT RL UNITS METHOD ANALYSIS' DATE BATCI 
Total Cyanide ND 10.0 ug/L ICLP IU404.0 02/23-02/2s/99 sosr: 

Dilution Factor: 1 MS Rm U.......: 9054071 

501 a 
. 



TBTRATBcziNus, lmc. 

Client Saqle ID: 4GUlOS-99-01 

Iat-Sample #...: CYB180157-006 Work Order t...: CQWL3 lyatriz . . . . . . . . . . WATBR 
Date Sampled...: 02/17/99 Date Received..: 02/U/99 

PARAMETER 
Total Cyanide 

PREPARATION- PREP 
RESULT RL UNITS METHOD ANaLYSIS DATE BATCn 
ND 10.0 ug/L ICLP ILMO4.0 G/23-02/25/99 90542 

Dilution Faitor: 1 IS RUT Ir.......: 9054071 



TgpRATgcENus, INC. 

Client Sample ID: 4G#lOS-00-01 

Iat-Sample t...: CSB170201-001 Uork Order #...: CQVLW y;Ltrix.........: WATER 
Date Sansaled...: 02/16/99 Date Rewived.. : 02/17/99 

PARAHETER 
Total Cyanide 

PREPARATION- PREE 
RESULT RL UNITS METHOD ANALYSIS DATE EATC 
ND lO'.O w/L ICLP ILMO4.0 02/23-02/25/99 3051 

Dilution Factor: 1 HS Rtm t.......: 9054071 

. 



TmRaTBQiNus, INC. 

Client Sample ID: JGWlOS-99-01 

General chemistry 

Lot-Sample #...: CSB170201-002 Work Order t...: C.QVM8 Matrix.........: WATER 
Date Sampled...: 02/16/99 Date Received..: 02/17/99 

PREPARATI&-' PREP 
PARAMETER RESULT RL UNITS METHOD gvuYSIS DATB mgA 
Total Cyanide ND 10.0 W/L ICLP ILMO4.0 02/23-OZ/ZS/SS 9054 

Dihtion Factor: 1 MS Run f.......: 9054071 

5009 



TETRATscENus, mc. 

Client Sample ID: 4GUll-00-01 

tit-Sample i...: CSB130111-005 Work Order b...: CQR3A Matrix.........: WATER 
Date Sanpled...: 02/12/99 Date Bewived..: 02/13/99 

PARAMETER 
Total Cyanide 

, PREPARATION- PREP 
RESULT RI! UNITS METHOD ANALYSIS DATB BATCI 
ND 10.0 w/L ICLP ILMO4.0 02/23 -02/2s/99 9054: 

Dilution Factor: 1 MS Rut #.......: 9054071 . 

5 0 0.5 



Client Saqle ID: 4GWl2-00-01 

Iat-Sample #...: CYB170201-004 'Uork Qrdar #...: CQVMZ Matrix.........: WATER 
Date Sau@ed...: 02/16/99 Date Received..: 02/17/99 

PARAMETER 
Total Cyanide 

PREPARATION- PREP 
RESULT F!L UNITS MEZTHOD Ap?ALYSIS DATB BATa 
ND 10.0 w/L ICLP 1X&04.0 OZ/23-02/25/99 9054: 

* Dilution Factor: 1 MS Rm #.......: 9054071 

5011 



TBTRATEaINus, INC. 

Client Sample ID: 4GW48-00-01 

Iat-Sample #...: CYB130111-004 Uork Order t...: CQR39 Matrb.........: WATER 
Date Sampled...: 02/12/99 Date Received..: 02/13/H 

PREPARATION- PRKP 
PARAMEZTER RESULT RL UNITS METHOD ANALYSIS DAT8 BATCI 
Total Cyanide ND 10.0 w/L ICLP IUfO4.0 02/23-02/25/99 9054: 

Dilution F'actor: 1 MS Run #.......: 9056071 



TETRATNcNmls, mc. 

Client Saqle ID: 4GW50-00-01 

General ctliwistry 

Iot-Sample S...: CSB180157-004 Work Order #...: CQWKD Matrix.........: WATER 
Date Sampled...: 02/17/99 Date Reoeived..~ 02/18/99 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD AXALYSIS DATE BAs 
Total Cyanide ND 10.0 ug/L ICLP ILMO4.0 02/23 -02/2s/99 9054 

Dilution Factor: 1 MS RUT f.......: 9054071 

5017 



TRTRATBCNNUS, INC. 

Client Saqde ID: 4GWS2-00-01 

General chemistry 

Lot-Sample #...: C9B170201-007 Work Order #...: CQVNM Matrix.........: WATER 
Date Sampled...: 02/16/99 Date Receive&.: 02/17/99 

PARAMETER 
Total Cyanide 

PREPARATION- PRKP 
RESULT l7.L UNITS METHOD ANALYSIS DATE BATCH 
ND lO..O W/L ICLP IId504.0 02/23 -02/25/99 30542 

Dilution Factor: 1 MS Rul Y.......: 9056071 

5013 . . 



TmTfATEcENrJs, INC. 

Client Sample ID: 9GUCl4-00-01 

General chemistry 

Iat-Sample f...: C9B190203-001 Work Order #. . . : CRQSM Matrix.........: WATER 
Date Saapled...: 02/U/99 Date Eeadved..: 02/19/99 

PARAMETER 
Total Cyanide 

P:REPARATIOti- PREP 
RESULT RL UNITS METHOD fiNALYSIS DATB BATCI 
ND 10.0 w/L ICLP ILMO4.0 02/23-02/2s/99 sosr: 

Dilution Factor: 1 MS Rul #.......: 9054071 

5020 



TmRATEcNNus, INC. 

Client Sample ID: 9GuC5-00-01 

-t-Sample #...: CSB180157-001 Work Order #...: CQWJV . Matrix.........: WATER 
Date Sampled...: 02/17/99 - - Date Reoeived..: 02/10/99 

PREPAmTIoN- PREP 

PARAMETER RESULT RIi UNITS IGTHOD ANALYSIS DAT8 BATC 
Total Cyanide ND 10.0 W/L ICLP ILMO4.0 02/23*02/2s/99 9054 

Dilution Factor: 1 MS Run t.......: 9054071 

5011 



TmlzATBailms, INC. 

Client Sample ID: 9GWC!6-00-01 

General chemistry 

Xat-Sample #...: C9Bla0157-002 Work Order be..: CQWK8 Matrix.........: WATER 
Date Sanplad...: 02/17/99 Date Received..: oz/la/ss 

PARAMETER 
Total Cyanide 

PRRPARATION- PRRP 
RESULT s?L DNITS METHOD ANAtYSIS DATE BATCI 
ND 10.0 w/L ICLP ILMO4.0 . 02/23-02/25/99 3054: 

Dilution Factor: 1 HS Rm II.......: 9054071 * 

5015 



APPENDIX C 
SUPPORT DOCUMENTATION 



woo20 
HOLDING T/ME 
oz31/99 

Units Nsample Leb Id Qc Type Sdb sofl Samp Date Extr Date Ana, Dale SAMP-DATE EXTR-DATE SAMP-DATE 
TO TO TO 

EXTR-DATE ANAL-DATE ANAL-DATE 

VGA 11GW1110001 C9B160140001 NORMAL woo20 CN 02/16#9 02mlP9 02tm99 8 .2 10 

VGA 13GW010001 c9B130111002 NORMAL WOO20 CN oiY12B9 02l2399 02/2m9 11 2 13 

VGA’ 13GW020001 C9B170201003 NORMAL woo20 CN 02/l&99 02nY99 o.GvzisJ9 7 2 9 

VG/L 13GW030001 c98130111001 iVORMAL WOO20 CN ow12Al9 02/2399 OZ32999 11 2 13 

VGA’ . 13GW040001 c9B130111003 NORMAL woo20 CN 02wxw 02L?399 02i2999 11 2 13 

VGA. 4GW1020001 C98160157003 NORMAL woo20 CN owl699 02/23/99 OZ?!i99 7 2 9 

VGA. 4GW1030001 C98170201006 NORMAL woo20 CN 02/16/99 02Rcu99 022549 7. 2 9 

VGA 4Gw1050001 c9alaoi57005 NORMAL woo20 CN 02/l 7/99 ozQm9 OZf2549 6 2 6 

VG/L 4GW1050001-D C9B180157006 NORMAL woo20 CN 020 749 02mw9 02L?Yg9 6 2 8 

VGA.. 4GW1090001 c98170201001 NORMAL woo20 CN 02/l&99 02L?3/99 02/2!599 7 2 9 

VG/L 4GW1090001-D c98170201002 NORMAL woo20 CN 02/l&99 . 02i2399 02Q599 7 2 9 

VGA 4GW110001 c9B130111005 NORMAL woo20 CN ow12f99 02RY99 OW2599 11 2 .I3 

VGA 4GW120001 c90170201004 NORMAL woo20 CN 02/l&99 02/23!99 02X2%99 7 2 9 

VGA 46 W480001 c9&3130111004 NORMAL woo20 CN 02/12/99 Oi323-99 ozmi59 11 2 13 

VGA 4GW500001 C9El80157004 NORMAL woo20 CN 02/l 7/99 02/23/99 02/25/99 6 2 8 

VGA 4GW520001 c98170201007 NORMAL woo20 CN oz16@9 oa2m9 02nm9 7 2 9 

VGA 9GWC140001 C9B190203001 NORMAL woo20 CN 02/16#9 02l23M Ozzi#Q 5 2 7 

VGA . 9GWC50001 c98180157001 NORMAL woo20 CN 02/l 7f99 02cKwQ 02/2999 6 2 6 

.-_ 
UWL . 

^^..,^^^^^- 
YbWLOUUlJl 29Sia^iX5iGE NORMAL !WD2D CN D2’i ;IxrO omY99 %2-w9 6 2 8 

VGA IIGWI 110001 C98160140001 NORMAL woo20 EXP 02/15/99 02/l 7/99 02/22/99 2 5 7 

VGA 13GWO10001 c98130111002 NORMAL woo20 EXP 02/1&99 oz17m 02lzm9 5 5 10 

VGA 13GW020001 c9B170201003 NORMAL woo20 EXP 02/1649 OiZ7ZS99 OX%99 7 1 8 

UGA 13GWO3OOOI c96130111001 NORMAL woo20 EXP 02/1!aQ 02/l 7f99 02/z/99 5 5 10 

VGA 13Gwo40001 c9~130111003 NORMAL woo20 EXP 02/1m9 02/17/99 02R2f99 5 5 10 



Ana, Da@ SAMP-DATE EXTR-DATE SAMP-DATE 
TO TO TO 

EXTR-DATE ANAL-DATE ANAL-DATE 

ozQ4l99 7 1 8 

Units Nsample Lab Id Qc Type Sdg Sod Samp Date Exfr Date 

VGA I 4GW1030001 I C9B170201006 I NORMAL 1 woo20 1 EXP 1 OZl599 1 02/23/99 

UGA I 46 W1050001 I c98180157005 I NORMAL I woo20 I EXP I 02/17/99 I 02fzm9 02Q4m I 4 4 7 

VGA I 4GW1050001-D I c98180157008 I NORMAL 1 woo20 1 EXP I 02/17/99 I 02/Z?-9 0242599 1 6 1 2 1 8 

VGA I 4GW1090001 I c98170201001 1 NORMAL 1 WOO20 1 EXP 1 02/‘&I@ 1 02/2359 02ml99 I 71 4 8 

'UGA 1 4GWl09OUOl-D I C9B170201002 I NORMAL I woo20 I EXP I 02/l&99 I 02f234N 02L?4&9 I 71 fl 8 
UGA I 4GW110001 I c98130111005 NORMAL Iwo020 1 EXP oam99 I 5 I 5 I $0 
VGA I 4GW120001 I C98170201004 1 NORMAL ~Woo20 IEXP 0.204199 1 7 1 1 1 6 

I 4GW480001 c9B130111004 I NORMAL I woo20 EXP 02i22m 1 5 1 5 1 IO UGA . 

VGA 
- 

UGk 

UGR 
- 

VGA 

(;IGA 

I 4GW500001 C98180157004 1 Jwoo20 NORMAL EXP 02/24/99 1 6 1 1 1 7 

EXP 02/16f99 I 02R3mQ 0224/99 1 7.1 ‘I 8 4GW520001 c98170201007 NORMAL woo20 

9GWC140001 c9B190203001 NORMAL woo20 

9GWC50001 c9E180157001 NORMAL woo20 

9GWC60001 C9818~157002 NORMAL woo20 

EXP 02/18!99 om3199 =I= 020 7l99 02mw9 

02/l 7/99 02/23!99 

02l25.99 I 4 4 7 

EXP 024X/99 1 6 1 I 1 7 

EXP 02/‘24,99 1 6 1 1 1 7 

VGA I llGWlllOOOl I c9B160140001 1 NORMAL lWOO20 1 HG 1 02/‘Yg9 1 0303&IQ 03#399 1 16 1 0 1 16 

03’03&9 1 ‘6 1 0 1 16 UGA 11GW1110001-F c98160140001 

VGA 13GW010001 c9t3130111002 

UGA 13GW010001-I= c98~30111002 

UGA 13GWO20001 C98170201003 

VGA 13GWO30001 c9B130111001 

VGA 13GW040001 c9B130111003 

VGA 4GW1020001 C98180157003 

UGA 4GW1020001-F C98160157003 

UGfL 4GW1030001 C9B170201006 

lJGk 4GW1030001-F C98170201006 

UGA 4GW106OcWl C98160157GQ5 

UG i 4GW1050001-D C9B180157006 

uG4 4G WlO9wOl C9B170201001 

034nt99 I 19 I 0 I 19 
NORMAL I IHG woo20 

~~ 1 NORMAL woo20 IHG 

02/12&9 03/0399 

owl&99 OYO399 

02fm99 03/o&39 

oiY12&9 OYO399 

02/l&99 ocvm99 

02/l 7/99 03om9 

02/16/99 03fo399 

ow1m9 030339 

034ml9 19 0 19 

030399 15 0 15 

owom9 1 19 1 0 1 ‘9 

OrYO3QQ 15 0 15 

ocvo3w 14 0 14 

NORMAL WOO20 HG 

NORMAL WOO20 HG 

NORMAL WOO20 HG 

NORMAL WOO20 Hf 

NORMAL WOO20 HC 

OWKW9 15 0 15 

OWO3439 15 0 15 

02/‘749 1 03mw9 03a399 14 0 14 

oMxw9 14 0 14 

om399 15 0 15 



VGA 13GW030001 c9B130111001 NORMAL woo20 

.VGA 13GW040001 c9B130111003 NORMAL woo20 

VGA 46 W1020001 C9B180157003 NORMAL woo20 

VGA 4GW1030001 C9B1702dlOO6 NORMAL woo20 

UGA 4GW1050001 C9B180157005 NORMAL woo20 

UGA. 4GW1050001-0 C9B180157006 NORMAL woo20 

VGA 4GW1090001 C981?0201a)1 NORMAL woo20 

‘,.?/I I/II.w.#Mnnn. n PaP.T#3*n,MI A,r-tL).,A, ,r,nnsn 

Sod 

HG 

HG 

HG 

HG 

HG 

HG 

HG 

HG 

HG 02/l 7/w OYOw99 03/03/r39 14 0 14 

HG omm9 0303l99 03/o&99 15 0 15 

HG 1 02/16m I 03Iocw9 I 03/03/99 I 15 I-0 I his 

HG 1 02/l&99 I OYO3QQ I 03/0339 I 13 I 0 I 13 

HG 1 02/l&/99 I OYO3/99 I OYO3@9 I 13 I 0 I. 13 

HG I 02/77/99 I OYO399 1 03low9 1 14 I 0 1 14 

HG 02/l 749 03/0399 OYO399 14 0 14 

HG 02/l T/99 03!03/99 03/0399 14 0 14 

M 1 02/1549 1 03/01/99 1 03/o!im 1 14 1 4 I’ 18 

M 02/12/99 I OYOlkw OYO599 17 4 21 

M 02/l&99 030 II99 03/om9 13 4 . 17 

M 1 02/12!99 1 03/01/99 1 03/05X' 1 17 I 4 I 21 

M 1 020209 1 03/01/99 1 03'06/?39 1 17 1 4 1 21 

I 

M 1 OWg9 1 03/01/w 1 03’OoYgQ 1 12 1 4 1 16 

M 1 02/16~99 1 03/O’/%@ 1 OYOYgQ 1 13 1 4 1 17 

M 02/l 7199 03fOl&9 otvoYg9 12 4 16 

M 02/l 749 oYO1/99 OCVW99 12 4 16 

M 1 02/1639 1 03’01/99 1 03/O%I9 1 13 1 4 1 17 

Units Nsample Leb Id Qc Type Sdg Samp Date Ewb Date Ana, Data SAMP-DATE EXTR-DATE SAMP-DATE 
TO TO TO 

EXTR-DATE ANAL-DATE ANAL-DATE 



-Kiz-pz 

03/01/99 03/05@9 

03/01/99 OYOYg9 

03!01/99 03/05/99 

OYO1/99 0YO59q 

OYOll99 OYOYgQ 

OYOl/99 OYOW9 

03/Oll99 ovom9 

OYOll99 OYO!ri&w 

03ml99 OYO5-99 

OcvOlA9 03/o!c99 

SAMP-DATE 
TO 

ANAL-DATE 

21 

Vnifs Nsample Lab Id Qc Type 

UGA 4G WI 10001 c9B130111005 NORMAL 

/ M 1 02/1609 17 VGA 4GWl20001 c98170201004 NORMAL 

UGA 4GW480001 c9B130111004 NORMAL 

UGA 4GWSOOOOl C9B180157004 NORMAL 

VGA 4GW520001 C9B170201007 NORMAL 

VGA 9GWC140001 c9B190203001 NORMAL 

VGA 9G WC50001 C9B180157001 NORMAL 

Woo20 21 17 4 

12 4 

13 4 

II 4 

woo20 16 

woo20 17 

15 

12 I 4 16 

12 I 4 18 UGA QG WC60001 ~96180157002 NORMAL 

UGA 11GW1110001-F C98160140001 NORMAL woo20 14 r4 =I= 17 4 

12 4 

16 

VGA I 13GW010001-F I c9B130111002 I NORMAL woo20 21 

VGA I 4GW1020001-F I c98180157003 I NORMAL woo20 16 OYOlI99 owo599 

oYO1/99 OYO599 

OYO lITI9 owo5MJ 

03/01/??9 owo599 

VGA I 4GW1030001-F I C9B170201006 I NORMAL woo20 ,-k-+-t- 17 

UGA. I 4GW110001-F I c9t3130111005 I NORMAL woo20 MF I 02/1%99 21 

UGA I 4GWl20001-F 1 C9&70201004 1 NORMAL woo20 13 4 

~ 

17 4 

12 4 

17 MF 02/l 649 

MF 02/12/w 

MF 02/l 7/m 

MF 02/1&w 

MF 02/l&99 

MF 02/l 7/w 

OS oz15f99 

OS 02/12/99 

OS 02/l&99 

OS 02/12&9 

UGA I 4GW480001-F I c9/3130111004 I NORMAL ocvo1/99 OYO!ia 

=I= OYO1#9 03/0539 

owo1/99 03/051)9 

21 

16 

17 

15 

. 16 

9 

11 

8 

II 

11 

7 

8 

13 

VGA I 4GW500001-F I C98180157004 I NORMAL woo20 

woo20 

woo20 

woo20 

woo20 

woo20 

woo20 

woo20 

woo20 

woo20 

woo20 

woo20 

UGA I 4GW520001-F I c98170201007 I NORMAL 

++ VGA I 9GWC140001-F I C9B190203OOl I NORMAL 03/o II99 OYO5099 

03mm9 OYO599 

02/l&99 02/24/99 

02I16f99 022399 

02/l&99 02/24/w 

02/l&99 02fzv99 

02/16&w 02/23/99 

02/l&99 02l24B9 

02/l&99 02/24&9 

02mf99 03/o&99 

VGA I 9GWC50001-F I c9B180157001 I NORMAL 12 I 4 

VGA I 11GW1110001 I C98160140001 I NORMAL .4---l-+ UGA I 13GW010001 I c9B130111002 I NORMAL 

VGA’ I 13GW020001 I C98170201003 I NORMAL 4 6 

VGA I 13GW030001 I c9B130111001 I NORMAL 41 7 

VGA. I 13GW040001 I ~~~~~ c9B130111003 I NORMAL OS I 02/12/99 4 7 

* 

1 6 

2 ‘6 

UGA 1 4GW102OGUl 1 C98170201005 1 NORMAL OS 02/l 7#9 

-I= 
0: , 02/l&99 

- ( 
0 . 02/l 7l99 

UG/ 4GW1030001 I I c9B170201006 I NORMAL 

1M I- 4GW10!%001 I c98180157005 I NORMAL 61 7 



c hsanterra 

CASENARRATIVE ’ 
TETRATECH NUS, INC. 
NSWC, WHITE OAK,MD ’ 

CT0 #298 

SDG: WOO20 

Quanterra Lot No. C9B130111, C9B160140, C9B170201, 
C9B180157 & C9B190203 

The following report contains the analytical results for samples submitted to Quanterra- 
Pittsburgh by TetraTech NUS. Inc. from the Naval Surface Warfare Center, White Oak, 
Maryland. The samples were received February 13, 16, 17, 18, and 19, 1999 according 
to documented sample acceptance procedures. 

Quanterra-Pittsburgh utilizes only USEPA approved methods and instrumentation in all 
analytical work. The samples presented in this report were analyzed for the :parameters 
listed on the method reference page in accordance with the methods indicateid. 

NOTE: 
Except where noted, no problems were observed during the analyses. 

GC/MS VOLATILES: 
Due to the abundance of target compounds detected, several samples were analyzed 
diluted. Samples 13GW03-00-01, 13GW04-OO-01,4GWl09-00-01 and 13GWO2-00-01 
have both the undiluted and diluted analyses reported. 

GC/MS SEMIVOLATILES: 
The late eluting tentatively identified compounds (TIC‘s) in sample 9GWC14-00-01 are 
most likely due to carry over from the previous sample. 

Due to matrix interference, surrogates 2-fluorophenol and phenol-d5 were manually 
integrated for sample 4GW48-00-O 1. 

PESTICIDESh’CB’s: 
Surrogates TCX and DCB for sample 4GW48-PO-01 and surrogate DCB folr sample 
4GW 11-00-o 1 was. outside the advisory QC limits. 

METALS: 
The matrix spike exceeded the 75125% control limits for selenium on sample 
4GW105-00-01 (total) and for selenium on sample 4GW50-00-01 (dissolved). All 
associated samples were flagged with an “N” for these elements. 

, -.; 



Chsin 
Custody Record 

c hanterra 
‘* 

lab Number 

Page-. - 
Analysis 

ContracWurchasa OrderMuote No. 

I 

I I 
1 Tttie 1 Sample Type 1 

7-I-I I c”dsi”~*c I 
Sample 1. D. No. 8nd Description Date Volume I 

,“lcll , r;-&..“‘i’;;o~, Piesewa five Condition on Receipt 
, -,r- .-- 

/ 3 & wm -crm7j - - VV’r/ “.I/ d . 

I3 t&d o/ -ou-0 1 u../w c/~r/r/WWV _.-.--.--. 
WYY WY/ 

v v I/ I/ l/L, L/’ 

10 ,/ 1 V L/vJvvvL/r 
V#!l/6,& I, I I 

r - 

1 

.sPacfat tnstNdions 



Chain 
Custody Record .c hanterra 

Sample /.D. No. and Description 

IPese-L-- of..-L--. 
Analvsis 

Special lnsfmlions 

zssible Hazard Idenfificalion 7 Sample Disposal 

Archrvt? For Monfhs 



Chain 
Custody Record c hanterra 

Dale Cham 01 Custody Number 

345-w 06506 __-__._-.. - .-.. 
Lab Number 

Pege i of 

Analysis 

- 

Spectaf tnstmt/om 



Chain 
Custody Record 

c hanterra 

Lab Number 

Sample /.D. No. and Description Dale Time Sample Type ‘“‘d’ 
U1.,,l...l.- 

-- Volume ryr- 

c 
d--s 

I nr, f 

55 

~I--- - -- 

__-----~ --.--. .-.~~ .----- -. -..-- -- -- - --. ~_... __.._. -~ ---. _____ 
-.- 

.--___ - 

..- 

Special lnsfrwfions 

PoSsrble fiazanl ldenlificafion 
Il.. . . u Non.nazard n r,--_-_..,_ u r,a,rl,rl(l”I(I 

TurnAround Required 

2. Reli6quished By 

3. Relinqukhed By 

,._--__a_ . 1 - I. 

, .__ . 

Date Time 3 Received Sy 

. . L I 1. II. I 4- 



Chain of 
Custody Record c Euanterra 

P@cf Manager 

--- 
r (Area Code)n;ax Number 

721 -/>(y& 
Site Conlecf 

Lab Number 

Page / of -.~ 
Analysis 

Sample 1.0. No. and Desctiph 

4 cw \Ob‘oo-a\ 

I 

- 
- 
.- 
- 
- 
- 
- 
- 
- 
- 
- 
_- 
- 
- 

- 
- 



: 

U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP . 

Contract: TETRA-TECH Lab Name: QUANTERRA-PITTSBURGH 

Lab Code: QESPA- Case No.: 375241 

AA CRDL Standard Source: ULTRA 

ICP CRDL Standard Source: INORG. VENT. 

SAS No.: I SDG No.: WOO20- 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP 
Initial Final 

%R True Found %R True Found %R Found 

I 
20.0 21.37 

-20.0 19.17 

walyte 

Xluminum- 
4ntimony- 
Rrsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium: 
Cobalt- 
Copper 
Iron - 
Lead 
MagnG 
Manganese 
Mercury 
Nickel - 
Potassiurr 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

104.7 6.57 -109. 6.28 

0.2 0.11 

-106. 

10.0 123.9 12.26 12.39 

.2&o 

4039 
ILMO~ FORM II (PART 2) - IN 



U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP . 

Lab Name: QUANTERRA-PITTSBURGH ' 

Lab Code: QESPA- Case No.: 375241 

AA CRDL Standard Source: ULTRA 

ICP CRDL Standard Source: INORG. VENT. 

Contract: TETRA-TECH 

SAS No.: SDG No.: WOO20- 

Concentration Units: ug/L 

tialyte True Found %R 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium_ 
Cobalt- 
Copper 
Iron - 
Lead 
MagnG 
Manganese 
Mercury 
Nickel - 
PotassiuIt. 
Selenium- 
Silver 
Sodium- 
Thallium_ 
Vanadium: 
Zinc 

. 

. 

. 

. 

. 

. 

. 

CRDL Standard for AA rl True 

20.0 22.31 
-20.0 21.16 

6.0 .5.98 

20.0 22.56 

L CRDL Standard for ICP 
Initial 

Found %R 

l- 

. 

Final 
Found %R 

- 

I- 
z 

. 
-- 

99. - 

404c 
FORM II (PART 2) - IN -i 



U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

AA CRDL Standard Source: 

ICP CRDL Standard Source: INORG. VENT. 

Concentration Units: ug/L 

r: 

CRDL Standard for AA CRDL Standard for ICP 
Initial 

Found %R 
Final 

Analyte True Found %R %R Found 

411.62 -- 

True 

400.0 - Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium - 

I I- 418.89 LO4.7 
- 

. - 

/ 
I - 
I - 
I . 
I . 
_ 
1 
1 
- 
1 
1 

i 
I 

i 
I 

399.22 -- 
10.28 -- 

9.95 .- 
.-10218.32 

22.37 .- 
103.86 .- 

48.81 .- 
213.95 .- 

-99.2 
99.4 

i02.9 
99.8 

ill.8 
103.9 
97.6 

106.4 

103.1 
-96-E 

100.1 
-99.4 

113.E 
101.: 

105.; 
104.4 

396.92 
9.94 

10.29 
9981.83 - 

22.37 
103.86 

48.81 
212.88 

400.0 - 
10.0 
10.0 

iEo0.c 
20-c 

-ioo.c - 
5o.c 

2oo.c - 

1oooo.c 
3o.c 

80.C 
10000,~ 

2o.c 
10000.( 

1oo.c - 
40-c 

Calcium 
Chromium_ 
Cobalt; 
Copper 
Iron - 
Lead 
MagnG 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

-111. 
1103. 

97. 
207. 

-103. 
96. - 

-105. 
98. - 

-101. 
-100. 

-104. 
-102. 

,-10364.19 
28.95 .- 

84.54 .- 
9860.91 .- 

20.3( .- 
,-10034.04 

104.1( .- 
41.01 .- 

10310.82 
28.95 

80.05 
9940.2i - 

22.75 
-10150.3E 

,105.lE 
41.7c 

. 4042 
ILMO4 FORM II (PART 21 - IN 



U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.': 375241 SAS No.: SDG No.: WOO20 

AA CRDL Standard Source: 

ICP CRDL Standard Source: INORG. VENT. 

Concentration Units: ug/L 

CRDL Standard for AA ‘. CRDL Standard for ICP 

Analyte True Found %R True 
Initial 

Found 
Final 

%R 

-104. Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 
MagnG 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium 
Thallium 
Vanadium: 
Zinc 

%R Found 

416.67 
l- 

. 

400.0 - 

400.0 - 
10.0 
10.0 

10000.0 

397.70 
10.08 

7.06 
9981.04 - 

20.63 
101.35 

48.59 
212.34 

-iul,. 
7.0. 

-99. 
103. 
1101. 

97. 
206. 

-102. 
95. - 

-107. 
97. - 

z 

-101 
-100 

20.0 
100.0 - 

50.0 
200.0 - 

10000.0 
30.0 

-10271.11 
28.65 

86.25 
9792.oc - 

23.14 
~10054.15 

101.4: 
40.23 

80.0 
10000.0 

20.0 
10000.0 

100.0 - 
-40.0 

. 404’ 
IhPlLJ’ FORM II (PART 2) - IN 



U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20 -- 

AA CRDL Standard Source: 

ICP CRDL Standard Source: INORG. VENT. 

Concentration Units: ug/L 

Analyte True Found %R 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

CRDL Standard for AA 

True 

400.0 - 

400.0 - 
10.0 

-10.0 
iGoo.0 

20.0 
--Yoo.o - 

50.0 
200.0 - 

10000.0 -10377.69 
30.0 28.56 

80.0 
izioo.0 

20.0 
iEoo.0 

100.0 - 
40.0 

CRDL Standard for ICP 
Initial 

Found 
Final 

%R Found %R 

416.79 104.2 413.37 -103. 

FORM II (PART 2) - IN 

400.14 
9.83 

10.06 
9833 -08 - 

19.60 
95.29 
49.14 

212.65 

78.29 
9317.2s - 

20.1E 
-10274.9i 

99.83 
40.9: 

100.0 
98.3 

100.6 
-98.3 
-98.0 
-95.3 

98.3 
106.3 

396.96 
9.83 
6.04 

9698.04 - 
17.92 
94.61 
48.34 

209.73 

103.8 -10280.75 
-95.2 28.56 

-97.9 
-93.2 

100.9 
102.7 

77.81 
9518.44 - 

22.89 
-96.13 

-99.8 98.78 
102.3 39.49 

99. 
-98. 
-60. 
-97. 
-89. 
-94. 
-96. 
304. 

-102. 
95. - 

97. 
-95. - 

L== 
-102. 

98. 
-98. - 

4044 
ILMO~ 



U.S. EPA - CLP 

3 
BLANKS 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

Preparation Blank Matrix (soil/water) : WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L- 

Analyte 

Auminum- 
Lntimony- 
arsenic 
sariurn - 
3eryllium 
:admium 
Zalcium- 
:hromiumy 
:obalt 
:opper 
Iron - 
,ead 
lagn3YiK 
4anganese 
dercury 
.?ickel - 
Potassiun 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

l- 

Initial 
Calib. 

Blank 
lug/L) 

12.7 
1.9- 
1.5- 
0.3- 
0.1- 
2.7- 
6.9- 
2.3- 
3.3- 
2.4- 

-6.2- 
1.0- 

13.6- 
0.8- 
0.2- 
7.5- 

412.2- 
2.5- 
3.6- 

10.9- 
4.0- 
2.1- 
1.8- -- 

I 
I 

Continuing Calibration 
Blank (ug/L) I 

C 
I 

1 .C 

U 
U 

:I 
Ul 
ii 

B 
U 
U 
U 
U 
U 
U 
U 

'B 
B 

IB 
h 

,y ,- 
/- 

v 77.0 B 
U 1.9- u 
U 1.5- u 

!P 0.3- u 
0.2- B 
2.7- U 

73.2- B 
2.3- U 
5.0- I 
2.4- 1 

33.7- 1 
1.0- 1 

87.2- I 
0.8- 1 
0.2- 1 
7.5- 1 

499-l-- 
2.5- 
3.2- 9.4- 

2.9- 
2.1- 
1.81 

2- c-- 

12.7- 
1.9 
1.5- 
0.3- 
0.1- 
2.7- 
6.9- 
2.3- 
3.3- 
2.4- 
2.0- 
1.0- 

13.6- 
0.8- 
0.2- 
7.5- 

412.2- 
- 2.5- 
-2-a- 

,8.3- 
2.9- 

-2.6- 
1.81 

:I 

u 
u 
u 
u 
B 
U 
U 
U 
U 
U 
U 
U 
U 
U 
c 
c 
1 
1 
1 
I 
1 
I 
1 

T 

- 
- 
- 

, - 
: 

i 
I - 
I - 
I - 
I - 
J 
J 
J 
J 
J 
3 
J 

3 C 

21.8- B 
1.9 u 
1.5- u 
0.3- u 
0.3-.B 
2.7- U 

19.4- B 
2.3- C 
3.3- c 
2.4- C 

lO.O- E 
1.0- 1: 

24.7- E 
0.8- t 
0.2- T 
7.5- I 

412.2- ' 
2.5- ' 
2.8- ' 
8.3- ' 
2.9-. 
2.1-, 
1.87 

1 
r 
r 
3 
J 
3 
J 
J 
J 
CT 
u 
u 
u 
LJ 
u 
u 

II :I: 

Prepa- 
ration 
Blank C 

-- 
44.920 B 

I 2.620 B 
---X300 u 

2.400 U 
17.990 B 

1.000 u 
40.350 B 
-1.560 B 

0.200 u 
7.500 u 

412.200 I 
2.500 I 
2.800 T :- 

50.280 E 
'- 3.680 I 

2.100 I 
1.800 1 

FORM III - IN 
4045 
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U.S. EPA - CLP 

3 
BLANKS 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA_TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: . SDG No.: WOO20- 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L- 

F 
P’ 
P‘ 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
C 
F 
F 
F 
F 
F 
E 
E 
E 

T Initial 
Calib. 

Blank 
(ug/L) c 

Continuing Calibration 
Blank tug/L) 
C 

iii 
U 
U 
B 
B 
U 
B 
U 
U 
U 
B 
U 
E 
c 
c 
c 
I: 
r: 
I: 
E 
c 
I: 
c 

Prepa- 
ration 
Blank C Analyte 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Berylliurr 
Cadmium 
Calcium- 
Chromium_ 
Cobalt 
Copper- 
Iron - 
Lead 
Magna 
Manganese 
Mercury 
Nickel - 
Potassiun 
Selenium 
Silver - 
Sodium- 
Thallium 
Vanadium: 
Zinc 

1 

52.4- 
l-9- 
1.5 
0.6- 
0.5- 
2.7- 

47.9- 
2.3- 
3.3- 
2.4- 

22.6- 
1.0- 

59.2- 
0.8- 
0.2- 
7.5- 

412.2- 
2.5- 
2.8- 
9.1- 
2.9- 
2.1- 
1.81 

5 
J 
J 
u 
u 
u 
B 
u 
B 
U 
B 
U 
B 
B 
U 
U 
U 
U 
U 
E 
I? 
U 
c 

. 

; 

i 

i 

33.470 
1.900 
1.500 
0.300 
0.100 
2.700 

33.090 
2.300 

-3.790 
2.400 

50.460 
1.000 

29.200 
-2.020 

0.200 
7.500 

-412.200 
2.500 
2.800 

30.900 
4.19c 
2.1oc 
1.8OC 

1.9- 
1.5- 

1.9 
1.51 

l.O- l.O- 

0.2- 0.2- 

2.9- 

2.9- 2.9- 

4046 
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U.S. EPA - CLP 

3 
BLANKS 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

SDG No.: WOO20- Lab Code: QESPA- Case No.: 375241 SAS No.: 

Preparation Blank Matrix (soil/water) : 

Preparation Blank Concentration Units (ug/L or mg/kg): 

TT 
- 

M 

F- 

>- 
>- 
I 
3- 
>- 
>- .- 
3 

1- 
P- 
P- 
P- 
Nii 
p- 
P 
P- 
P- 
P- 
P- 
P- 
PI 
- 
- 

Initial 
Calib. 

Blank 
Continuing Calibration 

Blank tug/L) 
Prepa- 
ration 
Blank C 

I 
tialyte (ug/L) c 1 C 

12.7 1 -, I 

0.3 
0.11, 
2.7 
6.9-- 
2.3~~ 

-4.5- 
2.4- 
i5.5- -- 

13.6 
0.8- -- 

7 J 51.3- 
1.9 -- 
1.5- 

J T -0.3- 
J 0.3- 
J 2.7- 
IT 49.3- 
li 2.3- 
3 -4.5- 
7 2.4- 
a 24.5- 

1. o- 
- 39.1- U 
U 0.81 

7.5 
-428.4- - 

2.5- 
2.8- 

11.5- - 

-2.9 
1.8- - - 

is 7.5 
B 412.2- 
U 2.5- 
U 2.8- 
B 8.3- 

2.9- --. - 
B -3.8 
U 1.8; 

7 3 
1 J 

1 
1 IT 
1 3 
I B 
1 J 
I 0 
1 J 
B 
1 U 
B 
U 
B 
U 

e 
U 
U 
U 
U 
U 
B 
U 

7.5 
-468.7- - 

2.5- 
2.8- 
8.31 

- 

-I- 

Xluminum- 
titimony- 
Zrsenic 
3arium - 
3erylliun. 
Jadmium 
3alciumY 
3hromiumT 
zobalt 
zapper- 
Iron - 
Lead 
Magnz 
Manganese 
Mercury 
Nickel - 
Potassiur 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

- 
- 

. - 
- 
- 1 
- 
- 
- 

. _ 

. - 

n 
? 

ii 

0.4-B 
0.4 I 
2.7- 1 
6.9- 1 

-3.1- I 
3.3- 1 
2.4- 1 
5.71 ' 

13.6- 
0.8- 

3 
J 
J 
3 
3 
7 
i? 

I 
K 

I J 7.5 
B 412.2- 
u- 2.5- 
U 2.8- 
U -8.3: 

0.4 
0.7- 
2.7- 

34.3- 
-3.6- 
-4.8- 

2.4-- 

l- 
21.81 

30.4- 
1.3- -I-- 

I- 
I- 

2.1- ‘i5 -4.2 
1.8- U 1.8: I- 

I- 

4047 . Iuwr . FORM III - IN 



U.S. EPA - CLP 

4 
ICP INTERFERENCE'CHECK SAMPLE- 

Lab Name: QUANTERRA-PITTSBURGH .- Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No: SDG No.: woo21 

ICP ID Number: TRACE ICS Source: INORG. VENT. 

Concentration Units: ug/L 

I’ T 
True 

Sol. Sol. 
A AB 

Final Found 
Sol. 

AB 

Initial Found 
Sol. 

A 
Sol. 

AB 
Sol. 

A %R Analyte 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- - 

%R 

107.7 
111.2 

0 600 - - 
0 100 - - 

-1 628.6 104.8 0 
-1 106.9 106.9 1 

646.3 
"111.2 .- 

Chromium- 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium 
Thallium 
Vanadium: 
Zinc 

, 

0 50 - - 55.0 110.0 54.7 .- 109.4 
I 

0 50 - - 53.0 

94.0 

106.0 n 

-94.0 -6 

54.7 ,- 109.4 

0 100 - - 92.7 -2 -92.7 

. 

4048 
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U.S. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No: SDG No.: woozq. 

ICP ID Number: TRACE .ICS Source: INORG. VENT. 

Concentration Units: ug/L 

I’ 

Analyte 

Aluminum 
Antimony: 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium'- 
Chromium: 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium 
Thallium 
Vanadium: 
Zinc 

Sol. 
A 

True 
Sol. 

AB 

0 
0 

600 
100 

0 50 2 54.2 108.4 

0 

0 

50 

100 

Initial Found 
Sol. 

AB %R 
Sol. 

A 

Final Found 
Sol. 

AB %R 

. 

L 654.6 109.1 
1 114.1 114.1 

-2 

- 

97.3 -97.: 

FORM IV - IN 

. . 4049 
ILb’k+. c 



U.S. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE - 

Lab Name: QUANTERRA-PITTSBURGH . Contract: TETRA_TECH 

Lab Code: QESPA- Case No.: 375241 SAS No: :SDG No.: woo20. 

ICS Source: INORG. VENT. ICP ID Number: TRACE 

Concentration Units: ug/L 

Initial Found 
, . 

True Final Found 
Sol. 

A 
Sol. 

AB ' 
Sol. 

A 
Sol. 

AB 
Sol. 

AB 

50 

Sol. 
A Analyte %R % R 

_ 
I- 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 

- 

- 

54.7 109.4 106.8 n 53.4 -2 

- 

Zinc - 

4050 
FORM IV - IN * ILMO4.0 



U.S. EPA - CLP 

4 * ' 
ICP INTERFERENCE CHECK SAMPLE 

- - 
Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA_TECH 

Lab Code: QESPA- Case No.: 375241 SAS No: SDG No.: woo20- 

ICP ID Number: JA61E ICS Source: INORG. VENT. 

Concentration Units: ug/L 

I- 

1 

i 

i 

I 

1 
I 
I 
I 
/ 
1 

1 
1 
1 

Analyte 

4luminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
2admium 
Calcium- 
Chromi< 
Cobalt - 
Copper- 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium 
Thallium 
Vanadium: 
Zinc 

True Initial Found 
Sol. 

A 

500000 

0 
0 
0 

500000 
0 
0 
0 

200000 

500000 
0 

0 
0 

Sol. 
AB 

500000 - 

500 
500 

1000 
~500000 

500 
500 
500 

~200000 

~500000 
500 

1000 
10000 - 

200 
10000 - 

500 
-1oqo 

l- 
Sol. 

A 
Sol. 

A.B %R 

-501354 -502621.8 100.5 

4 479.1 -95.8 
0 454.9 91.0 
0 1004.5 100.4 

-487818 31757.0 98.4 
0 459.3 -91.9 

10 472.0 -94.4 
-2 496.5 -99.3 

-186626 -187291.3 193.6 

-486791 -489999.0 
3 466.0 

-5 
-240 

913.0 
10096.9 - 

205.1 
10198.2 - 

* 476.4 
969.4 

98.0 
293.2 

91.3 
io1.c 

-4 
15 

3 
1 

I 102.6 
102-c 

95.3 
-96-S - 

Final Found 
Sol. 

AB 
Sol. 

A 

-501329 

4 
0 

-5 
-501358 

3 
14 
-1 

189293 - 

-488623 
4 

-12 
230 

-3 
---17 

-1 
0 

-502340.7 

479.6 
463.7 

1010.7 
-504366.5 

472.3 
480.6 
496.7 

-189528.8 

-491614.6 
473.5 

939.2 
10270.2 - 

207.3 
10033.5 - 

484.7 
980.5 

: 

, 

%R 

100.5 

-95.9 
92 7 

io: 
LOO., 
94.5 

-96.1 
-99.3 
194.8 

98.3 
194.7 

93.9 
io2.7 

103.6 
100.3 

-96.9 
-98.0 

FORM IV - IN 



CLP 

CHECK SAMPLE 

Contract: TETRA-TECH 

SAS No: SDG No.: woo20- 

ICS Source: INO'RG. VENT. 

U.S. EPA 

4 
ICP INTERFERENCE 

Lab Name: QUANTERRA-PITTSBURGH 

Lab Code: QESPA- Case No.: 375241 

ICP ID Number: JA61E 

Concentration Units: ug/L 

Initial Found 
I- 

True Final Found 
Sol. 

A 
Sol. 

A 
Sol. 

A 
Sol. 

AB 
Sol. 

AB 
Sol. 

AB 

500000 

Analyte %R %R 

100.4 
. _ 
. - 
. _ 
. _ 
. _ 
. _ 
. _ 
. _ 
_ . 
_ . 
_ . 
_ 
- 
- 
- 

[ 

; 

, 

i 

-?02247.2 -- -503713 Aluminum- 
Fmtimony- 
Wsenic 
Barium - 
Beryllium 
Zadmium 
Calcium- 
Chromium: 
Cobalt- 
Copper 
Iron - 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

500000 

- 
480.4 -- 
466.2 -- 

1011.3 
2jo9942.6 

475.8 -- 
485.7 -- 
494.6 -- 

-:190157.8 

-96.1 
93.2 

iol.1 

500 
500 

1000 
~500000 

500 
500 
500 

~200000 

~500000 
500 

1000 
-ioooo - 

200 
10000 - 

500 
1000 

4 
0 

0 
0 
0 

500000 
0 
0 
0 

200000 

500000 
0 

-5 
-504817 102.0 

95.2 
-97.1 
-98.9 
195.1 

3 
15 
-2 

-189997 

2L92383.4 
476.6 -- 

- 
945.0 -- 

10224.3 -- 
- 

207.0 -- 
10018.2 -- 

- 
486.2 -- 
982.3 -- , 

-98.5 
-95.3 

94.5 
io2.2 

490816 
4 

-15 
232 -- I 

103.5 
100.2 

-2 
16 

4 -97.2 
-98.2 

4052 
ILMO4.0 FORM IV - IN 



U.S. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE - 

Lab Name: QUANTERRA-PITTSBURGH Contract: . TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No: SDG No.: woo20- 

ICP ID Number: JA61E ICS Source: INORG. VENT. 

Concentration Units: ug/L 

Initial Found Final Found True 
Sol. 

AB 
Sol. 

AB L 
Sol. Sol - 

A AB %R %R 

-510158.1 102.0 -494610 -501922.4 100.4 

Sol - 
A 

-501194 

Sol. 
A 

500000 

0 
0 
0 

500000 
0 
0 
0 

200000 

500000 
0 

0 
0 

0 
0 

0 
0 

Analyte 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium: 
Cobalt- 
Copper 
Iron 
Lead 
Magns 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium 
Thallium 
Vanadium: 
Zinc 

~500000 

472.8 -94.6 
446.7 89 -3 
987.4 -9’ 

-481384.9 -96. _ 
446.0 -89.2 
459.0 -91.8 
500.2 ioo.0 

-182899.7 -91.4 

-481099.5 96.2 
453-e 290.8 

874.9 
10001.2 - 

204-E 
10178.; - 

468.E 
947.3 

87.5 
Too.0 

102.4 
101.8 

-93.8 
-94.7 

481.3 96.3 
450.0 -90.0 
995.7 -99.6 

-484298.8 -96.9 
449.4 -89.9 

.460.4 -92.1 
510.5 102.1 

-185089.5 -92.5 

-97.5 
-91.6 

.4 
0 

-6 
484461 - 

0 
10 
-1 

182641 - 

473659 - 
6 

88.6 -9 
197.2 -28C 

102.8 
104.1 

94.3 
196.2 

-6 
t 

i 
‘1 

500 
500 

1000 
~500000 

500 
500 
500 

~200000 

~500000 
500 

1000 
10000 - 

200 
10000 - 

500 
1000 

4 
0 

-5 
482438 - 

1 
12 

0 
-183937 

-480061 -487339.8 
4 457.9 

-5 885.5 
302 9723.6 

0 
16 

3 
0 

205.7 
10408.2 - 

471.5 
961.6 

; 

, 
, 

FORM IV - IN 



Comparision of ICP Interference Affects 
SDG WOO20 
White Oak 

5 - 

2 c 
1 - 
j -I+- 
1 - 
2 - 

Nickel 4GWllOOOl 49 Calcium 481384.9 -15 114000 -3.55 - 
Silver 4GWllOOOl 3.7 Calcium 481384.9 -6 114000 -1.42 -13 .- 
Sodium 4GWl10001 8290 Calcium 481384.9 17 114000 4.0:3 - 
Thallium 4GWllOOOl 5.8 Calcium 481384.9 -6 114000 -1.42 -f5 - 
Vanadium 4GWllOOOl 87.2 Calcium 481384.9 4 114000 0.9!5 - 

\/YEZZl] Sample lnnnm.I)IIEst.IIfl Reported lntet-ferent lnterferent Cone lnterferent 
IAnal yte )/ 11 level in ICS/I ICS 11 z;;le I~nterfer~encel( Action ) (1 z;t 11 

Antimonv 1 4GWllOOOl-F 1 1.9U 1 Calcium I 481384.9 1 2 I I[18000 I 
t 

0 45 I - 
/1lOllOl-F I 117 

3 1 108000 I ;::m .-.. ._--. ..-- __._. -... ._ .__ ..- 
anesej 4GW110001-F 1 1230 I Calcium 481384.9 6 

1 4GWllOOOl-F 1 16.2 _- 1 Calcium --.-.-... 481384.9 -15 
Silver 4GW1104lOl-F 2.8U Calcium I 4813 .-.J84.9 -6 
Sodium 4GWllOOOl -F 8380 Calcium 481384.9 17 
Thallium 4GW110001 -F 

4GW110001-F 
3.4 I Calcium --.--- 481384.9 -8 

Vanadium [ I 2.1U I Calcium 481384.9 4 1 108000 



U.S. EPA - CLP 

5A 
SPIKE SAMPLE RECCVERY 

EPA SAMPLE NO. 

4GW105S 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA_TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: W0020- 

Matrix (soil/water) : WATER- ' Level (low/med): LOW- 

% Solids for Sample: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

! :ontrol 
Limit 

%R 
Spiked Sample Sample 

Result (SSR) C Result (SRI C 
Spike 

Added (SA) %R Analyte 
, 
22.7600 

1.9000 
1.5000 

57.8400 
0.1000 
2.7000 

2.3000 
32.7700 

2.4000 
24977.1400 

1.0000 

103.5 
-112.2 
-110.7 - 

98.9 
100.6 
-105.2 - 

2000.00 
500.00 

40.00 
2000.00 

50..00 
50.00 

200.00 
500.00 
250.00 

1000.00 
20.00 

2093. 6400- 
561. 2400- 

44. 2700- 
2035. 7500- 

50. 2900 
52. 60001 

75-125- 
75-125- 
75-125- 
75-125- 
75-125- 
75-125- 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium_ 
Cobalt- 
Copper- 
Iron 
Lead' 
MagnZTZ 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver- 
Sodium 
Thallium- 
Vanadium- 
Zinc 

.  

.  

I  

.  

103.5 
-102.4 
-102.1 - 

-37.1 
-104.e - 

.9600 
6200- 

:1400- 
.2100- 
.96001 

206 
544 
255 

24606 
_A 

75-125- 
75-125- 
75-125- 

i?- 
P- 
I?- 
P- 
Ni 
P 
ci 
PM 
NI 
P 
P- 
N-i 
9 
pm 
pm 
- 
- 

- 
- 

.3i 

I- 
i- 

.  

.  

75-125- LU 

i 
I 

i 
1 

78.4 
101.; 

-103.: - 

14&J 
-106.' - 

107.; 
-102.5 
-102-t - 

500.00 
1.00 

500.00 

10.00 
50.00 

2199.0400 
0.2000 

16.1300 

2590.7900 
1.0170- 

532.39001 
75-125- 
75-125- 

75-125- 14.1600- 
75-125- 53.3500- 

2.5OOC 
2.8OOC 

50.00 
500.00 
500.00 

3.2OOC 
2.1ooc 

22.29oc 

75-125- 56.8000 
75-125- 514.6000- 
75-125- 532.5100; 

Comments: 
C9B180157005 
4GW105-00-01 

FORM V (Part 1) - IN 
4054 
. ILMfJX. 



U.S. EPA - CLP 

5A EPA SAMPLE NO. 
SPIKE SAMPLE RECOVERY . 

I 

Lab Name: QUANTERm-PITTSBURGH 
4GW50FS 

Contract: TETRA-TECH 

Lab Code: QESPA- Case No.; 375241 SAS No.: SDG No::. WOO20- 

Matrix (soil/water) : WATER- Level (low/med): LOW- 

% Solids for Sample: 0.0 - 

Analyte 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium_ 
Cobalt 
Copper- 
Iron - 
Lead 
Magnm 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc I 

Concentration Units (ug/L 

I Control 
Limit 

%R 

75-125- 2119 
75-125 585 
75-125- 45 
75-125- 2035 
75-125- 50 
75-1251 51 

75-125- 207.2200 
75-125- 563.4500- 
75-125- 254.9900- 
75-125- 1151.6900- 
75-125- 22.43001 

75-125- 522.6900 
75-125 1.5030- 
75-1251 534.91001 

75-125 13.1700 
75-1251 52.1200; 

75-125 60.5500 
75-125- 521.5500- 
75-1251 521.22001 

-l- 

Spiked Sample 
Result (SSR) 

-7700 
.7800- 

5000- 
: 9600- 
* 9500- 
-87001 

or mg/kg dry weight) : UG/L- 

Sample 
Result (SR) C 

25 
1 
'1 

29 
n 

0800 
: 9000 

5000 
:6200 
.lOOO 
.7000 

3.0600 
55.1600 

2.4000 
44.9600 

1.0000 

3.0600 
0.5290 
9.6500 

2.5000 
2.8000 

Spike 
Added (SA) 

2000.00 
500.00 

40.00 
2000.00' 

50.00 
50.00 

200.00 
500.00 -- 
250.00 

1000.00 
20.00 

500.00 
1.00 

500.00 

10.. 
50..00 

50.. 
500..00 
500..00 

%R 

104.7 
-117.2 
-113.8 
-100.3 
-101.9 
-103.7 - 

102.1 
-101.7 
-102.0 
-110.7 
-112.2 - 

103.9 - 
97.4 

105.1 - 

131:. .7 
-104.2 - 

121.1 
-104.3 
-103.6 - 

Comments: 
C9B180157004 
4GW50-00-01 
DISSOLVED-METALS-ANALYSIS 

- 

Q 

- 

- 

z 

- 

E 

i7 
P- 
P- 
P- 
P- 
P- 
ti 
pm 
p- 
P 
P- 
P- 
ti 
p- 
0 
P 
ti 
P 
P‘ 
ti 
P 
P- 
p: 
- 
- 

FORM V (Part 1) - IN ILMO4.0 



U.S. EPA - CLP 

5B 
POST DIGEST SPIKE SAMPLE RECOVERY 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA_TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: 

EPA SAMPLE NO. 

4GW105A 

SDG No.: WOO20- 

Matrix (soil/water) : WATER- 

Concentration Units: w/L 

Level (low/med) : LOW- 

Analyte 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium= 
Chromium- 
Cobalt 
Copper 
Iron 
Lead 
Magna 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium 
Thallium 
Vanadium: 
Zinc 

Control 
Limit 

%R 

T 
Spiked Sample 

Result (SSR) 

14.09 

T- 

C 

- 

- 
- 

- 

- 

- 
- 
- 
- 
- 

- 

- 

- 

- 

Sample 
Result (SRI 

2.50- 

Added (SA) %R 

10.0 140.9 - 

Comments: 
C9B180157005 
4GW105-00-01 

4056 
FORM V (Part 2) - IN IL.,"- 



COMPOUND 

Aluminum 
.-&.- --. 

I 

FIELD DUPLICATE PRECISION 
4GW 1050001 4GWl059901 1 RPD 

UG/L UGlL I 
22.8 27.3 1 17.96 

1.9u 1.9u I lE% . - -. . . - I 1.5u I 1 su I I 
Rswiswm I 57 A I 605 I 4.56 1 

I 
-. .- 

I 
--.- 

1 

I O.lOU I O.lOU I 
-1 

--“....-... 

Calcium 

Chromium 
Cobal 
Copper 
Cyanide 
Iron 

t ! 32.8 37.8 1 14.16 

I -.. - , 
-.. - 

I 49200 I 51600 4.76 

2.3U 2.3U 

2.4U 2.4U 
lO.OU 1 o.ou 
25000 26000 3.92 

---- 

Magnewm 
Manganese 

Mercury 
Nickel 

. .,.“--...... 

Selenium 
Silver 
Sodium 
Thallium 

I I 

15600 16;00 3.15 
2200 2300 4.44 

0.2ou 0.2ou 
16.1 14.8 6.41 

111,. D .-l-7 I 3620 I ---- .SYOU 0.2, 

2.5U I 4 

2.8U 2.8U 
31100 32000 2.85 

3.2 6.4 66.67 

COMPOUND 

I 
-..- 

I 22.3 77.9 21.89 
1 4GW1090001 1 4GWl099901 RPD 

UGlL UGIL 
Aluminum 45 41.4 8.33 

Antimony 1.9u 1.9u 
Arsenic 1.511 f 1 511 ..-- , 
Barium 101 D I 38.4 1 89.02 .k 
Beryllium O.lOU O.lOU 
Cadmium 2.7U 2.7U 
Calcium 2230 2030 9.39 
Chromium 10.2 10.6 3.85 
Cobalt 30.2 30.6 1.32 
Copper 
Cyanide 
lrnn 

7.3 5.2 33.60 
lO.OU lO.OU 
6770 6720 0. 74 

Lead 
Maanesium 

I 1 .ou l.OU I 
1890 I ‘1860 - i 1.60 

Manganese 
Mercury 
Nickel 

465 440 5.52 
0.2ou 0.2ou 
16.8 16.7 0.60 

Potassium 
Selenium 

I 7431-l - .-” I 
I . . .- 

. r. I 1.3” I I 
1 29.25 1 

Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

2.8U 2.8U 
13300 13600 2.23 
2.9u 3.8 
2.lU 2.lU 
40.4 37.3 7.98 --. 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: 

ICP ID Number: TRACE Date: 

Flame AA ID Number : 

Furnace AA ID Number : 

Comments: 

Analyte 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium_ 
Cobalt 
Copper- 
Iron - 
Lead 
Magnz 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium 
Thallium 
Vanadium: 
Zinc - 

Wave- 
length 

(m.n) 
Back- CRDL 

ground (ug0-J) 

-206.83- 
-189.04- 

-220.35- 

-196.03- 

-190.86- 

200 
60- 
10- 

200- 
5- -- 
5- 

5000- 
10 
50- 
25- 

loo- 
7- 

5002 
15- 

0.2- 
40- 

5000- 
5- 

lo- 
5000- 

10 
50- 
20- -- 

01/15/99 

IDL 
(ug/L) 

1.9 
1.5 

1.0 

2.5 

2.3 

SDG No.: WOO20- 

M 

NR_ 
P 
e- 
NE- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
K 
P 
NE- 
NR- 
NR- 
NR- 
w 
P 
NE- 
NR_ 
P 
Nit- 
NC 

FORM X - IN 
4064 

ILML _ 



U.S. EPA - CLP 

10 
Instrument Detection ,Limits (Quarterly) 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETIIA_TECH 

Lab Code: QESPA- Case No.: 375241 SAS No.: SDG No.: WOO20- 

ICP ID Number: 

Flame AA ID Number : 

Furnace AA ID Number 

JA61E Date: 12/19/98 

I 
2 
2 
I 
I 
( 
( 
( 
I 
( 

; 
I 
1 

Comments: 

Analyte 

aluminum- 
btimony- 
arsenic 
3ariuxn - 
3eryllium 
zadmium 
Jalcium- 
Chromium: 
Cobalt 
Copper 
Iron - 
Lead 
!4agna 
Ylanganese 
Yercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium_ 
Vanadium- 
Zinc 

Wave- 
length 

(m-d 

-308.22- 

493.41 
-313.04- 
-228.80- 
-317.93- 
-267.72- 
-228.62- 
-324.75- 
1259 -941 

-279.08- 
-257.61- 

-231.60- 
-766.49- 

-328.07- 
-588.99- 

292.40 
1213.861 

. 

Back- CRDL IDL 
ground lug/L) (w/L) 

200- 
GO- 
10 

200- 
5- 
5- 

sooo- 
lo- 
50- 
25- 

loo- -- 
3 

5000- 
15- 

0.2- 
40- 

5000- 
c- &- 

sooo- 
lo- 
50- 
20; 

12.7 

0.3 
0.1 
2.7 
6.9 
2.3 
3.3 
2.4 
2.0 

13.6 
0.8 

7.5 
412.2 

2.8 -. 
8.3 -. 

2.1 
1.8 I 

M 

2 
K- 
WI 
e 
P- - 
e 
e- 
P-- 
P- 
P- 
P- 
K 
P 
P- 
K 
P 
P- 
=- 
P 
P- 
K 
P 
P- - 
-I 

FORM X - IN 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: Q&PA- Case No.: 375241 SAS No.: 

ICP ID Number: Date: 

Flame AA ID Number : LEEMAN-200#3 

Furnace AA ID Number : 

Comments: 

Analyte 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium- 
Calcium 
Chromim: 
Cobalt 
Copper- 
Iron - 
Lead 
MagnZSZ 
Manganese 
Mercury 
Nickel - 
Potassiun. 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

. 

I 

; 

Wave- 
length 

(run) 

-253.70- 

Back- 
ground 

CRDL 
lug/L) 

zoo- 

GO- 
---10- 

200 
c- 

5- 
5000- 

IO- 
50 
25- 

loo- 
3- 

5000- 
15- 

0.2- 
40- 

5000- 
5- 

10- 
5000- 

10- 
50- 
20; 

01/15/99 

IDL 
tug/L) 

0 .i 

SDG No.: W0020- 

M 

?R- 
St- 
m- 
gR- 
m- 
NR- 
YR- 
NR- 
NR- 
NR- 
NR- 
cv- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
m: 

FORM X - IN 

. . 406f 
IL&i,-., 



Lab Name: QUANTERRA-PITTSBURGH 

U.S. EPA - CLP 

13 
PREPARATION LOG 

Lab Code: QESPA- 

Method: P- 

Case No.:-375241 

EPA 
Sample 

No. 

Contract: TETRA-TECH 

SAS No.: SDG No.:W0020- 

Preparation 
Date 

~03/01/99 
~03/01/99- 
~03/01/99- 
~03/01/99- 
~03/01/99- 
~03/01/99- 
~03/01/99- 
~03/01/99- 
~03/01/99- 
~03/01/99- 
~03/01/99- 
~03/01/99- 
~03/01/99- 
~03/01/99- 
~03/01/99- 
-03/01/99- 
-03/01/99- 
~03/01/99- 
-03/01/99- 
~03~01/99- 
-03/01/99- 
~03/01/99- 
~03/01/99- - 

Weight 
(gram) 

FORM XIII - IN 

Volume 
bL) 

100 
-1oo- 

loo- 
-100- 

loo- 
-100- 
-1oo- 

loo- 
-100- 
-1oo- 
-1oo- 

loo- 
-100- 

loo- 
-100- 

loo- 
loo- 

-100- 
loo- 
loo- 
loo- 
loo- 
loo- - - 

4077 
ILMO4.0 



U.S. EPA - CLP 

13 
PREPARATION LOG ' 

. 

Lab Name: QUANTERRA-PITTSBURGH 

Lab Code: QESPA- Case No.:-375241 

Contract: TETRA-TECH 

Method: P- 

SAS No.: SDG No.:W0020- 

EPA 
Sample Preparation 

No. Date 

1lGWlllF 1 03/01/99 
/99- 

1lGWlllF -- 03/01/99 
13GWOlF -- 03/01/99- 
4GWlOZF -- 03/01/99- s)o1i99- 
4GW103F -- 03/01/99- s/01/99- 
4GWllF -- 03/01/99- 3/01/99- 
4GWlZF. 4GWlZF.t-63/0l/gP- -- 03/01/99- 
4GW48F -- 03/01/99- s/01/99- 
4GW50F -- 03/01/99- 3/01/99- 
4GW50FD -- 03/01/99- /99- 
4GW50FS -- 03/01/99- 1/01/99- 
4GW52F -- 03/01/99- s/01/99- 
9GWC14F -- 03/01/99- 3/01/99- 
9GWC5F -- -- 03/01/99- s/01/99- 
LCSW LCSW 03/01/99- 03/01/99- 
PBW PBW - :03/01/99- - :03/01/99- - - 

I 

I 

I 

Weight Volume 
(gram) (mL) 

100 
-1oo- 
-1oo- 

loo- 
loo- - - 

I 

I 

I 

FORM XIII - IN 
407P 

. . ILMO4.0 



U.S. EPA - CLP 

13 
PREPARATION LOG 

Lab Name: QUANTERRA-PITTSBURGH Contract: TETRA-TECH 

Lab Code: QESPA- Case No.:-375241 

Method: CV 

EPA 
Sample 

No. 

4GW105D - 
4GW105S- 
4GW109 - 
4GW10999_ 
4GWll 
4GW12 
4GW48 
4GW50 
4GW52 
9GWC14 
PGWCS - 
9GWC6 
LCSW 
PBW 

Preparation Weight Volume 
Date (gram) (mL) 

-03/03/99 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- 
-03/03/99- - 

. 

. 

SAS No.: -- 

100 
loo- 
loo- 
loo- 
loo- 
loo- 

-100- 
loo- 
loo- 
loo- 
loo- 
loo- 
loo- 
loo- 
loo- 
loo- 
loo- 
loo- 

-100- 
loo- 

-100- 
-1oo- 
-1oo- -- 

SDG No.:WOOZO- 

FORM XIII - IN 
4079 

ILMO4.0 



U.S. EPA - CLP 

13 
PREPARATION LOG 

Lab Name: QUANTERRA-PITTSBURGH 

Lab Code: QESPA- 

Method: CV 

Case No.: 375241 - 

EPA 
Sample 

No. 
Preparation 

Date 

-03/03/99 
-03/03/99- 
-03/03/99= 
-03/03/99 
-03/03/99- 
-03/03/99- 
-03/03/99~ 
-03/03/99 
-03/03/99- 
-03/03/99- 
-03/03/99~ 
-03/03/99 
-03/03/99- 
-03/03/99- 
-03/03/99- - 

- 
- 
- 
- 
- 
- 
_ 
_ 

. _ 
_ 

. _ 

. _ 

. _ 
_ _ 
_ . 
_ . 
_ . 
_ . 
- . 
- 
- 
- 
- 
- 

- 

Coritract: TETRA_TECH 

SAS No.: SDG No.:WOOZO- 

Weight Volume 
(gram) ml), 

100 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 

loo- 
-100- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 

loo- - - 

FORM XIII - IN 
408C 

ILM04.C 



, .,,._ 

_-s._ 

Anai ysis Report 
\3(#0\- 60-o\ (j@ ct 05-99 88:13:03 AM page 1 

Method: WIJANMET Sample Name: CBR37 Operator.: RJG 
Run : T;me 03105199 08:09:59 
So mmerr t : 6lUANTERRA PITTSBURGH ICP METALS ANALYSIS INSTRUMENT 82 
Mode: CONC Corr . 

Elem AG ' 
Uni ts mm 
Avge .00167 
SDev .00091 
%RSD 54.596 

I1 . 00088 
#Z . 00246 
93 . 0024 7 
%4 . 00088 

Errors LC Pass 
High 5.0000 
Low -.01000 

Elem CD 
Units PPm 
Avge .00J59 
SDev -00184 
%RSD 116.31 

#l . 00284 
B2 . 00244 
%3 -. 00115 
#4 . 00222 

Errors LC Pass 
High 100.00 
Lov - .00500 

Elem HG 
Units mm 
Avge 20.555 
SDev . 110 
%RSD .53687 

Xl 20.674 
Y2 20.510 
#3 20.424 
#4 20.611 

Errors LC Pass 
High 600.00 
Lov -5.0000 

Elem SE 
Units mm 
A vge -02544 
SDev -01950 
XRSD 76.649 

If 02706 
if2 : 03353 
13 - .00206 

Factor: 1 

AL AS B- 
PPm pm mm 
1.1173 -.02183 . 02990 

. 0066 . .01635 . 01650 
. 5882 6 74. 912 55.184 

1.1132 -. 03805 
1.1187 . 00093 
1.1113 - .02504 
1.1260 -. 02517 

LC Pass LC Pass 
600.00 100.00 
- .20000 - .30000 

. 00525 

. 03707 

. 04022 

. 03708 

LC Pass 
100.00 
- -20000 

co CR cu 
mm pm mm 
. 04028 . 00466 . 01922 
. 00246 . 00235 . 00121 
6.1163 50.559 6.3123 

. 03704 

. 04136 

. 04282 

. 03992 

. 01836 
-0-t 922 
. 02094 
-01837 

LC Pass 
100.00 
-. 05000 

. 00262 

. 00495 

. 00786 

. 00320 

LC Pass 
100.00 
-.01000 

LC Pass LC Pass LC Pass LC Pas5 
100.00 400.00 1000. 0 20.000 
-. 02500 -. 10000 -5. c1000 -. 05000 

MN HO NA 
mm wm mm 
1.1310 . 00045 23.438 

.0041 . 00684 . 207 
. 358 70 1534.4 -88118 

1.1328 
J-1307 
1.1254 
1.1349 

-* 00525 
00842 

: 00386 
-. 00525 

23.639 
23.297 
23.227 
23.591 

LC Pass LC Pass LC Pass 
100.00 50.000 400.00 
-. 01500 -. 04000 -5.0000 

SI 
wm 
16. 962 

. 057 
.33422 

SN 
pm 
-. 01883 

. 02501 
132.82 

17.014 -. 03026 
16. 916 -. 04855 
16. 910 -. 00100 

SR 
pm 
. 07481 
. 00037 
. 50033 

. 07521 
-07464 
. 07437 

BA 
ppm 
. 10597 
. 00051 
. 48488 

. 10656 

. 10554 

. 10554 

. 10626 

LC Pass 
100.00 
- -20080 

FE 
mm 
3.0316 

. 0103 
. 34123 

3.0316 
3.0359 
3. 0173 
3.0416 

N-T 
wm 

07807 
: 0081% 
10.381 

. 06781 
08196 

,: 07595 
. 08657 

LC Pass 
100.00 
-. 04000 

TI 
ppm 
. 02379 
-00064 
2.6948 

02308 
: 02449 
. 02344 

BE CA 
mm Ppm 
. 001.20 24.644 
. 000108 . 055 
6. 7171 . 22235 

. 001.13 

. 001.28 

. 00127 

. 00123 

LC Pass 
15.000 
-. 00500 

24.593 
24.722 
24.633 
24.628 

LC Pass 
600.00 
-5.0000 

K- L.r 
mm mm 
10.393 . 02001 

. 118 . 00178 
1.13'92 8. a940 

10.287 * 02170 
10.370 . 02125 
10. 563 . 01792 
10. 354 . 0191s 

PB SB 
em PPm 
-. 03 958 . 00764 

. 0ll54 . 00861 
58. !36l 112. 70 

-. 02923 
-. 0.1379 
-. 0@612 
-. 02918 

. 00984 

. 01890 

: 00082 00099 

LC APass LC Pass 
100. 00 100.00 
-. 05000 -. 06000 

TL 
PPm 
-.01977 

v- 
PPm 

. 01016 
51:390 

-. 01177 -00394 
-. 01182 -. 00120 
-. 03300 -00408 



Analysis Report 

64 

Errors 
High 
Lov 

Elem 
Units 
Avge 
SDev 
%RSD 

#l 
#2 
#3 
#4 

Errors 
High 
Low 

. 04324 17.008 .00450 

LC Pass LC Pass LC Pass 
100.00 20.000 100.00 
-.25000 - -50000 -. 10000 

00223 
, 

. 

. 70381 

. 31863 

. 31343 
f 31739 
. 31686 

LC Pass 
100.00 
-.02000 

Frl 03-05-99 08:13:03 AM page 2 

1 07501 .(a2414 -.(a2247 -00394 

LC Pass LC Pass LC Pass LC Pass 
50.000 50.000 100.00 100.00 
-. 05000 -. 05000 -2.0000 - -05000 

4343 



TO : 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PITT-m-9-2’17 

R. KOTUN ,.;; ’ DATE: APRIL 19,1999 

GRETCHEN A. PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION -TAL METALS AND CYANIDE 
CT0 298 - NSWC WHITE OAK, MD 
SAMPLE DELIVERY GROUP SDG - WOO17 

S/Soils/ 

llLw1loool LW05SLDOOOl Lw08000 1 
LW08BOOOl Lw120001 LW12B0001 
LWI 30001 LWI 3c0001 LWI 50001 

The sample set for SDG WOO17, NSWC White Oak, consists of thirteen (13) soil environmental 
samples. 

All samples were analyzed for target analyte list (TAL) metals and cyanide. The samples were 
collected by Tetra Tech NUS on February 2-5, 1999 and analyzed Quanterra Laboratones under 
‘Naval Facilities Engineering Service Center (NFESC) Quality Assurance I Quality Control 
(QAIQC) criteria. Metals and cyanide analyses were conducted using ICLP ILM03.014.0 
methodology. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory method/preparation blanks, interference check sample (ICS) 
results, matrix spike/ matrix spike duplicate results, post digestion spike recoveries, laboratory 
duplicate results, laboratory control sample (LCS) results, ICP serial dilution resullts, detection 
limits and analyte quantitation. 

All TAL metals analyses, with the exception of mercury, were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA., 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

None. 



MEMO TO: R. KOTUN - PAGE 2 
DATE: APRIL 19,1999 

Minor Problems 

PIl-r-93-9-217 

l The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for copper and 
thallium were >l 10% quality control limit. The positive results <2X CRDL reported for copper 
and thallium were qualified as biased high, “K”. 

l The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analvte 
Aluminum 
Antimony 
Barium 
Beryllium 
Cadmium 
Calcium”’ 
Chromium(‘) 
Cobalt 
Copper”’ 
Iron 
Magnesium 
Manganese”) 
Nickel 
Selenium”) 
Vanadium 

. * 

Maximum 
Concentration 
757uglL 
4.4uglL 
1 .OuglL 
l.lug/L 
0.4jlglL 
36.488 mglkg 
0.221 mg/kg 
l.lug/L 
0.302 mglkg 
32.1 uglL 
77.9pglL 
0.225 mglkg 
1.3ugIL 
0.862 mglkg 
1 .OuglL 

Level (soil) 
75.7 mglkg 
4.4 mg/kg 
1 .O mglkg 
1.1 mglkg 
0.4 mglkg 
182.44 mglkg 
1.105 mg/kg 
1.1 mglkg 
1.51 mglkg 
32.1 mglkg 
77.9 mgtkg 
1.125 mglkg 
1.3 mglkg 
4.31 mglkg 
1 .O mglkg 

(0 Maximum concentration found in a soil preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot, percent solids and dilution 
factors were taken into consideration when evaluating for blank contamination. 
The positive results c the action level for antimony, beryllium, cadmium, calcium, 
cobalt and selenium were qualified, “B”, as a result of blank contamination. No 
validation action was required for the remaining analytes since either the results 
were greater than the action level or were nondetects. 

l The Matrix Spike (MS) Percent Recovery (%R) for antimony was <75% quality control limit. 
The nondetected results reported for antimony were qualified as biased low, ‘UL”. 

The CRDL %Rs for lead, manganese, selenium and zinc were >llO% quality control IimiL 
However, no validation action was required as all results reported for lead, manganese, selenium 
and zinc were >2X CRDL. qualified as a result of blank contamination or nondetected. 

The Laboratory Control Sample (LCS) Percent Recovery (%R) for cyanide was ~120% quality 
control limit. However, no validation action was required as all results reported for cyanide were 
nondetected. 



MEMO TO: R. KOTUN - PAGE 3 PIlT-03~S-217 
DATE: APRIL 19,1999 

Executive Summary . 

Laboratory Performancs: The CRDL %Rs for several analytes were outside 410% quality 
control limit. Several analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for antimony was ~75% quality control limit. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region III, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

&ra Tech NUS 
Gretchen A. PhiDDS 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



MEMO TO: R. KOTUN - PAGE 4 
DATE: APRIL 19,1999 

Data Qualifier Kev: 

PllT-o3-9-217 

u - Value is a nondetect as reported by the laboratory. 

% - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

UL - Nondetected result is considered biased low, ‘UL”, as a result of 
technical noncompliances. 

K - Positive result is considered biased high, “K”, as a result of 
technical noncompliances. 



APPENIDX A 
QUALIFIED ANALYTICAL RESULTS 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO17 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 

UNITS:‘ 
FIELD DUPLICATE OF: 

llLwllOOOl 
02lo5/99 
A980901 39002 
NORMAL 
03.4 % 

MGIKG 

RESULT QUAL CODI 

INORGANICS 
ALUMINUM 11000 

ANTIMONY 0.53 UL D 

ARSENIC 3.2 

BARIUM 60.1 

BERYLLIUM 0.29 B A 

CADMIUM 0.09 B A 

CALCIUM 966 

CHROMIUM 85.3 

COBALT 9.5 

COPPER 24.3 

CYANIDE 3.0 U 

IRON 21800 

LEAD 166 

MAGNESIUM 1040 

MANGANESE 235 

MERCURY 2.7 

NICKEL 11.3 

POTASSIUM 604 
SELENIUM 1.5 0 A 

SILVER 27.0 

SODIUM 21.4 U 

THALLIUM 1.3 K C 

VANADIUM 24.6 

ZINC 39.4 

Page 

LWO5SLDOOOl Lw080001 
02/05/99 02/04/99 
A9B090139001 ASB080132003 
NORMAL NORMAL 
24.6 % 91.2 % 

MGlKG MGIKG 

Lwo8BOOol 
02/04/99 
ASBOBOI 32&l 
NORMAL 
86.0 % 

MGlKG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

I I 
20800 6180 10800 
1.6 UL D 0.48 UL D 0.51 UL D 

8.6 3.2 4.2 

127 21.1 39.6 

0.07 U 0.02 U 0.02 U 

19 0.04 U 0.05 U 

. 42300 1308 1 2170 

38.2 110.6 17.2 
-1 

9.8 11.4 , 4.1 I 
64.5 1 a.2 K C 123.4 

10.2 U 12.7 U 1 12.9 U I 
30300 9830 20700 

43.0 17.5 13.6 

7820 233 926 
211 40.9 ..a I 

,O’.” I 
.” 1.0 0.07 1 .L 

135 2.4 7.9 

819 132 235 
5.1 . B A 1.0 B A 0.05 B A 

I., V..” I “. -1 1 ’ 
72.4 U l.nc I 

28 U 

36.5 121.2 

11390 Ill.5 I 

26.2 

40.6 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO17 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE. 
LABORATORY ID: 
DC-TYPE: 
?$ SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

Lw120001 
02104/99 
A9B080132002 
NORMAL 
63.9 % 

MGlKG 

RESULT CIUAL CODf 

INORGANICS 

ALUMINUM 9230 

ANTIMONY 0.52 UL D 

ARSENIC 3.0 

BARIUM 34.6 
BERYLLIUM 0.08 B A 

CADMIUM 2.9 

CALClUti 1360 

CHROMIUM 18.1 

COBALT 6.7 

COPPER 20.4 

CYANIDE 3.0 U 

IRON 21600 

LEAD 62.3 

MAGNESIUM 3790 

MANGANESE 95.9 

MERCURY 0.21 

NICKEL 34.5 

POTASSIUM 605 

SELENIUM 1 .o B A 

SILVER 0.17 U 

SODIUM 37.6 
THALLIUM 0.83 U 

V,AN.AD!UM 21.2 

ZINC 115 

LW12BOOOl 
02/04/99 
A9BOaOi 32004 
NORMAL 
61.9% 

MGlKG 

ESULT QUAL CODE 

3500 

2.1 s 99 

1.4 

‘.34 

.I 

00 

.5 B A 

- 

.39 

6.0 U 

1 U 

LWI 30001 
02/03/99 
A9B0501 a9001 
NORMAL 
66.6 % 

MGIKG 

lESULT QUAL CODE 

3480 

151 UL D 

3.5 

14.3 

j.02 U 

I.05 U 

133 B A 

10.7 

I .a 

12.6 

!.9 U 

‘OW 
i.6 

II5 

t7.3 

1.06 U 

I.0 

!05 

I .o B A 

I.16 U 

CO.6 U 

I.81 U 

19.0 

12.9 

LW 13c0001 
02/03/99 
A980801 32OO5 
NORMAL 
07.2 % 

MGIKG 

lESULT QUAL CODE 

!0.4 U 

I.80 U 

3.9 

!I .9 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO17 

SAMPLE NUMBER: 
SAMPLE FATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

Lwl5oool 
0203/99 
A9B050169002 
NORMAL 
04.3 % 

MGIKG 

RESULT QUAL CODt 

INORGANICS 

ALUMINUM 131cQ 

ANTIMONY 0.52 UL D 

ARSENIC 4.0 

BARIUM 42.6 

BERYLLIUM 0.13 B A 

CADMIUM 0.05 U 

CALCIUM 1410 

CHROMIUM 24.2 

COBALT 0.0 

COPPER 17.0 

CYANIDE 3.0 U 

IRON 21600 

LEAD 13.2 

MAGNESIUM 1790 

MANGANESE 204 

MERCURY 0.06 U 

NICKEL 16.2 

POTASSIUM 901 

SELENIUM 0.76 B A 

SILVER 0.19 

SODIUM 67.3 

THALLIUM 0.03 U 

VANADIUM 27.3 

ZINC 40.8 

I I 

100.0 % 

ESULT QUAL CODE 

I I 

loo.0 96 100.0 % 

ESULT QUAL CODE ZESULT QUAL CODE 

Page 3 

/ I 

I 
I 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

s 

T 

‘U 

v 

W 

X 

= Lab Blank Contamination 

= Field Blank Contamination 

= Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompiiance 

= MSlMSD Noncompliance 

= LCSlLCSD Noncompliance 

= Lab Duplicate Imprecision 

= Field Duplicate imprecision 

= Holding Time Exceedance 

= ICP Serial Dilution Noncompliance 

= GFAAPDS-GFAA MSA’s r< 0.995 

= ICP Interference - include ICSAB % R’s 

= Instrument Calibration Range Exceedance 

= Sample Preservation 

= Internal Standard Noncompliance 

= Poor Instrument Performance (i.e., base-time drifting) 

= Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics) 

= Other problems (can encompass a number of issues) 

= Surrogates Recovery Noncompliance 

= PesticidelPCB Resolution 

= % Breakdown Noncompliance for DDT and Endrin 

= Pest/PCD% between columns for positive results 

= Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

= EMPC result 

= Signal to noise response drop 



APPENDIX B 
RESULTS AS REPORTED BY THE LABORATORY 



.U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET _ 

,. 
'. - 11Lw110001 

Lab Name: QUANTERRA-INC. Contract: 375241 I _ 

Lab Code: QESOH- Case No.: SAS No.: S:DG No.: WOO17- 

Matrix (soil/water): SOIL- Lab Sample ID: CQMOS 

Level (low/med) : LOW . Date Received: 02/09/99 - 
1. 

% Solids: -83.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

. . 

Color Before: 

Color After: 

Comments: 

YiS No. Analyte Concentration 

7429-90-S 3luminum- 
7440-36-o @ntimony- 
7440-38-2 krsenic- 
7440-39-3 Barium 
7440-41-7 Beryllium 
7440-43-g Zadmium 
7440-70-2 :a1 cium- 
7440-47-3 Chromimx 
7440-48-4 Cobalt 
7440-50-8 Copper- 
7439-89-6 Iron - 
7439-92-l Lead 
7439-95-4 MagnZXZ 
7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-o Nickel .- 
7440-09-7 Potassiun 
7782-49-2 Selenium- 
7440-22-4 Silver 
7440-23-s Sodium- 
7440-28-o Thallium 
7440-62-2 Vanadium: 
7440-66-6 Zinc 

11000 
'0.53 

3.2 
60.1 
0.29 
0.09 

966 
85.3 

9.5 
24.3 

21800 
166 

1040 
-235 

2.7 
11.3 

884 
1 .5 

27-C 
21.4 

13 
24:; 
39.4 

BROWN Clarity Before: 

YELLOW- Clarity After: 

Q 

Texture: MEDIUI 

Artifacts: 

-~ 

FORM I - IN ILM04. 
. 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERFLA-INC. Contract: 375241 

EPA SAMPLE NO. 

Lab Code: QESOH- Case No.: SAS No.: SDG No.: W0017- 

Matrix (soil/water): SOIL- Lab Sample ID: CQLXW 

Level (low/med): LOW Date Received: 02/09/99 - 

% Solids: -24.6 

Concentration Units tug/L or mg/kg dry weight): MG/KG 

Color Before: 

Color After: 

Comments: 

CM No. Analyte Concentration 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g. 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-'2 
7440-22-4 
7440-23-s 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cad&urn 
Calcium- 
Chromium_ 
Cobalt 
Copper- 
Iron 
Lead 
Magnz 
Manganese 
Mercury 
Nickel - 
Potasss 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium- 
Zinc - 

f 

. 

. 

. 

. 

. 

L 

. . 

. 

. . 

. 

. 

. . 

. 

I 

. 

. 

1 

. 

_ 

. 20800 
1.8 
8.6 
127 

0.07 
1.9 

42300 
38.2 

9.8 
64.5 

30300 
43.8 
7820 

211 
1.0 
135 
819 
5.1 

BLACK Clarity Before: 

YELLOW- Clarity After: 

Q 

N 

M 

ir 
P- 
P- 
P- 
L?- 
I?- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
AV 
p- 
P 
P- 
P- 
P- 
P- 
P- 
PI 
- 

Texture: MEDIUM 

Artifacts: 

FORM I - IN ILM . 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET _.. ,_: -. - 

.-.. -=..: LWO80001 
Lab Name: QUANTERRA-INC. Contract: 375241 -- l 

Lab Code: QESO$ Case No.: SAS No.: SDG No.: WOO17- 
._. 

Matrix (soil/water) : SOIL- Lab Sample ID: CQL4P 

Level (low/med) : LOW Date Received: 02/06/99 - 

% Solids: -91.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Color Before: 

Color After: 

Comments: 

I 

Cl23 No. Analyte Concentration 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
744.0-22-4 
7440-23-s 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromic: 
Cobalt 
Copper 
Iron - 
Lead 
Magns 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

BROWN Clarity Before: 

YELLOW Clarity After: 

p- 
p- 
p- 
P 
P- 
P- 
P- 
PI 
- 
- 

Te:xture: COARSE 

Artifacts: 

FORM I - IN . . ILMO4.0 
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U.S. EPA - CLP 

1 EPA SAME'LE NO. 
INORGANIC ANALYSES DATA SHEET I I 

Lab Name: QUANTERRA-INC. 

‘. 
_’ 

Contract: 375241 
" 

LWO8B0001 

Lab Code: QESOH- Case No.: SAS No.: SDG No.: WOO17- 

Matrix (soil/water): SOIL- Lab'Sample ID: CQL4C 

Level (low/med) : LOW - Date *Received: 02/06/99 

% Solids: -86.8 1 

Concentration Units lug/L or mg/kg dry weight): MG/KG 

CIS No. Analyte Concentration 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-s 
7440-28-O 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromimr 
Cobalt 
Copper 
Iron 
Lead 
Magnes 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium 
Silver - 
Sodium 
Thallium 
Vanadium: 
Zinc 

10800 
0.51 

4.2 
39.8 
0.02 
0.05 
2170 
17.2 

2.1 
23.4 

20700 
13.6 

926 
61.0 

1.2 
7.9 
235 

0.85 
0.16 
21.8 
0.81 
26.2 
40.6 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

T 

C 

v 
E 
U 
U 
- 

E 

E 

E 
B 
B 
U 
B 
U 
- 
- 
- 

Q 

N -- 

M 

P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
Ai 
P 
P- 
P- 
P- 
P- 
P- 
P- 
PI 
- 

Clarity Before: 

Clarity After: 

Texture: MBDIW 

Artifacts': 

FORM I - IN ILI 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET. - 

Lab Name: QUANTERRA-INC. . Contract: 375241. 

EPA SAMPLE NO. 
- 

LW120001 

Lab Code: QESOH- Case No.: SAS No.: SDG No.: WOO17- 

Matrix (soil/water): SOIL- Lab Sample ID: CQLIM - 

Level (low/med): LOW Date Received: 02/06/99 - 

% Solids: -83.9 

Concentration Units (ug/L or mg/kg dryweight): MG/KG 

CA.6 No. Analyte 

7429-90-5 Aluminum- 
7440-36-o 
7440-38-2’ 

Antimony- 
Arsenic 

7440-39-3 Barium - 
7440-41-7 Beryllium 
7440-43-g Cadmium 
7440-70-2 Calcium- 
7440-47-3 Chromic< 
7440-48-4 Cobalt 
7440-50-8 Copper 
7439-89-6 Iron 
7439-92-l Lead 
7439-95-4 Magna 
7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-o Nickel - 
7440-09-7 Potassium 
7782-49-2 Selenium- 
7440-22-4 Silver 
7440-23-5 Sodium- 
7440-28-o Thallium 
7440-62-2 Vanadium: 
7440-66-6 Zinc 

Concentration 

1.0 
0.17 
37.6 
0.83 
21.2 

115 

Color Before: BROWN . ' Clarity Before: 

Color After: YELLOW' Clarity After: 

Comments: 

Q 

N 

H 
P 
P- 
P- 
r?- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
AV 
P 
P- 
P- 
P- 
P- 
P- 
P- 
PI 
- 

Texture: MEDIUM 

Artifacts: 

FORM I - IN ILMO4.0 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

8 '-' 
1 . LW12B0001 

Lab Name: QUANTERRA-INC. Contract: 375241 . 

Lab Code: QESGH--' Case No.: SAS No.: ' SDG No.: WOO17- 

Matrix (soiljwater): SOIL- .Lgb Sample 1D:'CQLQQ 

Level (low/med) : LOW ' Date Received: 02/06/99 - 

% Solids: -61.9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

IAS No. 

1429-90-5 
1440-36-o 
1440-38-2 
7440-39-3 
r440-41-7 
r440-43-9 
1440-70-2 
1440-47-3 
7440-48-4 
1440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-.22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

I. 

Color Before: BROWN 

Color After: YELLOW- 

Comments: 

Analyte Concentration 
I 
I 

tiuminum 1 9430 -- 
Intimonv-I 0.91 -- m 
tisenic 

-I 
4.1 -- 

3arium 44.1 
0.03 -4 CI 3eryllium 

:admium 
:alcium- 
:hromi< 

6:;: 
14.6 -w 

:obalt -- 
lopper I -I Cron 
bead 
Kagnz 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

400 
1.5 

0.39 
28.8 

1.1 
25.9 
91.5 

P 
N P- -- 

P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 

i P- 
P- 
AT 

5 p- 
3 p- 
3 P 

B P- 
U P- 
U P- 

P- 
pz 

T ----T-I Q M 

-I I- :I 
Clarity Before: Texture: MEDIUM 

.Clarity After: Artifacts: 

FORM I - IN 
. ILE 
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U.S. EPA - CLP : 

1 
INORGANIC MALYSES DATA SHEET 

. . . 

Lab Name: &JA&TERRA-INC. Contract: 375241 

Lab Code: QESOH- Case No.: SAS No.: 

EPA SAMPLE NO. 
- 

Lw13'0001 

SClG No.: WOO17- 

Matrix (soil/water): SOIL- Lab Sample ID: CQJQM 

Level (low/med): LOW - Date Received: 02/04/99 

% Solids: -86.6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

.” 

Color Before: 

Color After: 

Comments: 

CM No. Analyte Concentration Q 
7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromimy 
Cobalt 
Copper- 
Iron - 
Lead 
MagnG 

. 8480 
0.51 

3.5 
14.3 
0.02 
0.05 

133 
10.7 

N 

Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

1.8 
12.6 

10900 
5.6 
315 

27.3 
0.06 

3.0 
205 

I- 
I- 

BROWN Clarity Before: Texture: MEDIUM 

Clarity After: Artifacts: 

FORM I - IN ILMO4.0 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lw13cooo1 
Lab Name: QUANTERRA-INC. Contract: 375241 

Lab Code: QESOH- Case No.: SJLS No.: ,I .' SDG No.: WO017- 

Matrix (soil/water): SOIL- - ,LabSample ID: CQL4R. 

Level (low/med): LOW Date Received: 02/06/99 - 

% Solids: -87.2 : 

Concentration Units lug/L or mg/kg dry weight): MG/KG 

I 
( 'oncentration Q 

. 7440-38-2 ( 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-.28-O 
7440-62-2 
7440-66-6 

Color Before: 

Color After: 

Comments: 

BROWN 

YELLOW 

l 

tisenic-/ 
Barium 
Beryllium 

Iron 
Lead 
Magna 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium' 
Zinc 

5060 
0.50 

1.8 
21.0 
0.02 
0.05 

175 
8.3 

0.66 
6.6 

6200 
5.2 
168 
7.1 

0.42 
1.5 
156 
1.6 

0.62 
20.4 
0.80 
13.9 
21.9 

N -- 

- 

- 

P- 
AC 
p- 
p- 
p- 
p- 
p- 
p- 
p- 
p- 
- 
- 

Clarity Before: Texture: MEDIUM 

Clarity After: Artifacts: 

FORM I - IN ILM 
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U.S. EPA - CLP 

EE?A SAMPLE NO. 
- 

misoool 

1 
INORGANIC ANALYSES DATA SHEET . . 

:. 
Lab Name:.QUANTERRA-INC. 

Lab Code: QESOH-' Case No.: 

Contract: 375241- 
: :. . . 

SAS No.: .. '- SDG No.: WOO17- 

Matrix (soil/water): SOIL- 

Level (low/med) : LOW - 

Lab Sample ID: CQJQ@ 

'Date Received: 02/04/99 

% Solids: -84.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

. 

. 

. 

. 

: . 

. 
I 

1 

I 

I 

I 

Analyte Concentration 

' 13100 
0.52 

CAS No. 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g. 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium_ 
Cobalt 
Copper 
Iron - 
Lead 
MagnG 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

. 

. 

. 

. 

. 
L 

. 

. 
L 

. 

. 

. 

. 

Color Before: BROWN Clarity Before: Texture: 

Color After: YELLOW Clarity After: Artifacts: 

Comments: 

. 
'FORM I - IN ILMO4.C 

. 
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TETRATNM NlJs, INC. 

Client Sample ID: llLWllOOOl 

General Chemistry 

Lot-Sample t...: AYB090139-002 'Work Order #-..I CQMOS Matrix...,...-.: SOLID 
Date Sampled.-.: 02/05/99 Date Received-.: 02/06/99 

PARAMETER 

PREPARATION- PRBP 
RESULT RL UNITS METHOD ANALYSIS DATE BATCH 

Percent Moisture 16.6 0.50 t ou.lP oIwo3.1 * 02/17-02/18/99 904821 
Dilution Factor: 1 

Total Cyanide, ND 3.0 w/kg ICLP ILMO4.0 02/15-02/16/99 90461, 
Dilution Factor: 1 



Client Sample ID: LWO5SLDOOOl 

General Chemistry 

Lot-Sample f...: A9B090139-001 Work Order t...: CQLXW ' Matrix. . . . . . . . . . SOLID 
Date Sampled...: 02/05/99 - Date Received,,: 02/06/99 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METROD ANALYSIS DATE BATCI! 
Percent Moisture 75.4 0.50 a OaP ouJso3.1 oi!/17-02/18/99 PO482 

Dilution Factor: 1 

Total Cyanide ND 10.2 w/kg 
Dilution Factor: 1 

ICLP ILMO4.0 02/15-02/16/99 90463 

NOTB (S) : 
RL Rcpo~Limit 
RauIuandrcpon@iimiuhwcbcu, adjusted fordrywei& 

133 



TmTtA TECH Nus, INC. 

Client Sample ID: LWO80001 

General Chemistry 

Lot-Sample t...: APB080132-003 Work Order #...I CQL4P . Matrix...-.....: SOLID 
Date Sampled,..: 02/04/99 Date Received..: 02/05/99 

PARAMETER 
PREPARATION- PREP 

RESULT RJ.4 UNITS METHOD ANALYSIS DATE BATM 

Percent Moisture 8.8 0.50 * CXLP ouJIo3.1 oa/os-02/10/99 90401 
Dilution Factor: 1 

Total Cyanide ND 
Dilutk: F.&,,T.g,/kg 

ICLP IIMO4.0 02/15-02/16/99 90461 

130 



l-mxAl-EcH Nus, INC. 

Client Sample ID: LW08BOOOl 

General Chemistry 

Lot-Sample t...: A9BO80132-001 Work Order t...: CQL4C . Matrix.........: SOLID 
Date Sampled...: 02/04/99 Date Received..: 02/05/99 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD $ALYSIS DATE BATCI 
Percent Moisture 13.2 0.50 z OCLP ou403.1 02/09-02/10/99 9040: 

Dilution Factor: 1 

Total Cyanide ND 2.9 mg/kg ICLP ILMO4.0 02/15-02/16/99 9046: 
Dilution Factor: 1 

N0l-E (S) I 
RLRepon@LimiI 

Raulaandrcpmk~limimtwebccnadjucdfordywci#% 
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TEmA TECH Nus, INC. 

Client Sample ID: LW120001 

General Chemistxy 

Lot-Sample #...: A9B080132-002 Work Order t...: CQL4M . Matrix.........: SOLID 
Date Sampled...: 02/04/99 Date Received..: 02/05/99 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATF BATCH 

Percent Moisture 16.1 0.50 + OCLP oLMo3.1 02/09-02/10/99 90401 
Dilution Factor: 1 

Total Cyanide ND 3.0 w/kg ICLP ILMO4.0 02/15-02/16/99 90461 
Dilution Factor: 1 

129 



-rEmA TECH NTIS, INC. 

Client Sample ID: LW12BOOOl 

General Chemistry 

Lot-Sample #...: A9B080132-004 Work Order #...: CQL4Q . Matrix.........: SOLID 
Date Sampled...: 02/04/99 Date Received..: 02/05/99 

PARAMETER 
PREPARATION- PREP 

RESULT RL UNITS METHOD ANALYSIS DATE BATCH - 

Percent Moisture 38.1 0.50 + OCLP oLMo3.1 02/09-02/10/99 90401 
Dilution Factor: 1 

Total Cyanide ND 4.0 w/kg ICLP ILMO4.0 02/15-02/16/99 90461 
Dilution Factor: 1 



TETRA TECB Nus, INC. 

Client Sample ID: LW130001 

General Chemistry 

Lot-Sample #...: A9B050189-001 Work Order P...: CQJQM Matrix.........: SOLID 
Date Sampled...: 02/03/99 Date Received..: 02/04/9P 

PREPARATION- PREP 

PARAMETER RESULT Fs UNITS METHOD ANALYSIS DATE BATCH 

Percent Moisture 13.4 0.50 r OCLP ou403.1 . 02/09-02/10/99 904016 
Dilution Factor: 1 

Total Cyanide ND 2.9 mgk ICLP ILMO4.0 02/15-02/16/99 904614 
Dilution Factor: 1 

126 



TETRA TECH Nus, INC. 

Client Sample ID: LW13COOOl 

General Chemistry 

Lot-Sample it...: A9B080132-005 Work Order t...: CQL4R . Matrix.........: SOLID 
Date Sampled...: 02/03/99 _ - Date Received..: 02/05/99 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD SJALYSIS DATE BATCI 

Percent Moisture 12.8, 0.50 + OCLP ouYo3.1 02/09-02/10/99 9040: 
Dilution Factor: 1 

Total Cyanide ND 2.9 w/kg ICLP ILMO4.0 02/15-02/16/99 9046. 
Dilution Factor: 1 



TETRA TECH Nus, INC. 

Client Sample m: Lw150001 

General Chemistry 

Lot-Sample i...: A9B050189-002 Work Order t...: CQJQW . Matrix. . . . . . . . . . SOLID 
Date Sampled...: 02/03/99 Date Received..: 02/04/99 

PREPARATION- PREP 
PARAMETER RESULT RI.4 UNITS METHOD ANALYSIS DATE BATCI 

Percent Moisture 15.7 0.50 b OCLP oIJ403.1 oa/os-02/10/99 9040: 
Dilution Factor: 1 

Total Cyanide ND 3.0 w/kg ICLP ILMO4.0 02/15-02/16/99 9046: 
Dilution Factor: 1 

NCYI’E (Sk’: 
RLRcporlingIimt 
Rcrulrrand~rdqlimiIsIwcbandjustcdfordrywci& 

127 



APPENDIX C 
SUPPORT DOCUMENTATION 



G banterra 

Quantewa humpmated 
4101 SkuffeLDdve, NW 
Nortk Cunzon, Ohio 44720 

330497.9396'Tdephae 
_ 330497-0772Faz 

SDG NARRATIVE 

This narrative pertains to samples received from Tetra Tech NUS, Inc. for the NSWC White Oak 
Site, project number 7686.0202/CTO-298. This data package, completed by Quanterm 
Incorporated consists of data from the volatile, semivolatile, and pesticide/PCB analysis of nine 
(9) solid samples and one (1) quality control samples analyzed using the CLP SOW OLM03.2 
protocol. 

Samples submitted for Expanded Deliverable anal$es are reported under a separate cover. 

The following is a listing of the samples in SDG WOO 17. 

Client ID Laboratorv ID 
Sample 

Receint Date 

LWl30001 CQJQM 02/04/99 
LWl50001 CQJQW 02lo4/99 
HLDBLK CQJQX 02/04/99 
LW08B0001 CQL4C 02/06/99 
LWI20001 CQL4M 02/06/99 
LWO8000 1 CQL4P 02/06/99 
LW12BOOOl CQL4Q 02106l99 
Lw13coo91 CQL4R 02/06/99 
LW05SLDOOO CQL4W 02lO9f 99 
11Lw110001 CQMO5 02/09/99 

During sample receipt, the following anomalies were encountered: 

l The cooler received on February 5, 1999, was received at a temperature of 11. lo C. 

During the preparation and analyses of these samples, the following anomalies were encountered: 

l A “c” flag on the form ID means that the hit was confhmed by mass spectrometry. (for soils 
anything >330 mgkg) for the pesticide analysis. 

l Sample “LWOSSLDOOO 1” had elevated detection limits due to matrix interferen _ 

~~~ 
DeboraHula 

* Project Manager 
March 19,1999 



woo17 
HOiDING TIME 
oma99 

Units #sample Lab Id W SOd Samp Date Exfr Date 

I 

MG/KG 11Lw11ooo1 A9BO90139002 NORMAL 

MGIKG LWO5SLDOOOl A9B090139001 NORMAL 

MGIKG 1 LW080001 1 A98080132003 1 NORMAL 

‘MG/KG I 1W150001 I A9B050189002 I NORMAL 

MCVKG LWl20001 A9B080132002 NORMAL 

MGIKG LWl2BOOOl A9B080132004 NORMAL 

WOO17 CN 02/0999 02/1599 

WOO17 CN 02/0599 02/1M9 

woo17 CN 02/04199 02/l M9 

WOO17 CN 02/04/99 02/1!%99 

WOO17 CN 02fo4/99 024 599 

woo17 CN 02/04/99 oiY15c49 

woo1 7 1 EXP 1 02/om9 1 02/1599 

woo17 
I I 

EXP 02/04/99 1 q2/1ws 02/17/99 1 11 1 2 I 13 

‘woo17 
I 

EXP 1 02mf99 1 oz1539 02/17/99 1 11 1 2 1 13 

woo17 I EXP I 02/04/99 I OZl539 

Woo17 
I I 

EXP 02/04/99 1 02/15/99 

woo17 I EXP I oiYo359 I 02/09/99 

woo17 
I 

EXP 1 02/04/99 1 02/lN9 
I I 

woo17 EXP 02/03!?39 02/09/99 

woo17 HG 02/0!299 02/l 7/99 

WOO17 HG I I 02/OM9 1 02/17/99 

WOO17 HG I I ozxw99 1 02/17/99 
I I I 

woo1 7 HG 02/04199 02/I 7l99 

Ana, Dale SAMP-DATE EXTR-DATE SAMP-DATE 
TO TO TO 

EXTR-DATE ANAL-DATE ANAL-DATE 

r 
02/16199 10 1 11 

~ 02/16/99 I 10 I 1 I 11 

02/16@9 I 11 I 1 I 12 

,._I- 
02/16/99 1 11. 1 1 1 12 

02/17l?J9 11 2 13 

020 7199 11 2 13 

020 If99 6 2 8 

02/l 7/99 11 2 13 

020 I/99 6 2 8 

02/l 9f?l9 12 2 14 

02/l g/99 12 2 14 

02/19/99 13 2 15 

oz19/99 [ 13 1 2 I 15 



Units #sample Lab Id Qc Type S@ SOII Samp Dab Exlr Date 

-- 
Ana, Date SAMP-DATE EXTR-DATE SAMP-DATE 

TO TO TO 
EXJR-DATE ANAL-DATE ANAL-DATE 

MG/KG Lw13cOOo1 A98080132005 NORMAL WOO17 HG 02/04/99 02/17/99 02/19/99 13 2 15 

MGIKG I LW15000l I A9B050189002 1 NORMAL Iwo017 1 HG I o.vomg 

MGIKG-[TWI 10001 -1 A9BO90139002 1 NORMAL IWO017 IM 1 02/0599 

MGIKG 1 LWO5SLDOOOl 1 A9B090139001 1 NORMAL 1 WOO17 IM 1 02/Oy99 

M&KG 
I LWO80001 I A98080132003 1 NORMAL 1 WOO17 1 M 1 02/04/99 

MGIKG I LWOBBOOol I A9B080132001 I NORMAL 1 woo17 IM 102/04KJ9 

MG/KG ~LW120001 I A98080132002 1 NORMAL (WOO17 IM 1 02/04/99 

MGMG I Lwl2BOOOl ~~98080132004 1 NORMAL 1 WOO17 1 M 1 02/04&g 
I I I I I I 

MGIKG Lw130001 A9B05Ol89001 NORMAL woo17 M 02/03/99 

MG/KG LW13C0001 

MG/KG LW15OOOl 

UGiKG IlLWffOOOl 

uG/KG L WO5SLDOOOl 

UGn<G L WO80001 

UGiKG LWO860001 

l/G/KG LW120001 

I A98080132005 NORMAL WOO17 M 02/03f99 

A98050189002 NORMAL WOO17 M 02/0399 

A98090139002 NORMAL woo17 OS 02/0539 

A9B090139001 NORMAL woo17 OS 02/0599 

A98080132003 NORMAL woo17 OS ozo4f99 

A9B080132001 NORMAL woo17 OS 02/04/99 

A98080132002 NORMAL woo17 OS 02/04&9 

UGIKG I LW12BOOOl I A98080132004 I NORMAL 1 woo17 1 OS 1 02/04/99 

t/G/KG I LW130001 I A98050189001 I NORMAL 1 woo17 1 OS 1 02/03?49 

UGIKG I LW13COoOl I A9B080132005 I NORMAL 1 woo17 1 OS 1 02/04/99 

G/KG 
I LW150001 I 

A9B050189002 NORMAL Iwoo17’ 10s 1 ozo3KJ9 
I I 1 

l/G/KG 1lLWllOOOl A9BO90139002 NORMAL woo17 ov 02/0599 

UGIKG LWO5SLDOOOl A9B090139001 NORMAL woo17 ov 02/0599 

S/KG LWO80001 A98080132003 NORMAL woo17 ov 02/04/99 

lJG/KG LWO8BooOl A9B080132001 NORMAL woo17 ov oiYo4f99 

UGKG Lw120001 ABBO80132002 NORMAL woo17 ov o2mfs9 

UC 1W12B0001 A9B080132004 NORMAL woo17 0’ 02fo4a9 

-iii Lw130001 A9B050189001 NORMAL Woo17 0 02/0399 

02.0 7l99 ou19/99 14 2 16 

~ 02/17/99 02/w&9 12 7 19 

I 02/17/99 I 02/24/99 I 12 1 7 1 19 

02/17/99 02lwf99 13 7 20 

02/l 7/99 02R4.59 13 7 20 

i 02/17/99 I 02/24/99 I 13 I 7 I 20 

~ 02/17/99 I q2/24/199 I 13 I 7 I 20 

02/17m9 02l2a9 14 t 7 21 

02fl7l99 02n4/99 14 7. 21 

02/l 7/99 02ml99 14 7 21 

02/14l99 02cw99 9 10 19 * 

02/14/99 02/24/39 9 10 19 

02/14&g 0224499 10 10 20 

02/14B9 I oz?4/99 I f0 I 10 1 20 

02/14/99 1 02mt99 1 10 1 10 1 20 

02/14i99 I 02/24/99 I 10 I l0 1 20 

02/14/99 I oLmm9 I If I 10 I 21 



_---.__ 
Samp Date Exb Date Ana, Date SAMP-DA TE EXTR-DA JE SAMP-DA JE 

JO TO TO 
EXJR-DATE ANAL-DATE ANAL-DATE 

02/04/99 // 02/l l/99 0 0 7 

SOrt Units Nsempte Lab Id Qc Type Sdg 

ov 

ov 02/03491 I/ ~02/11/99~ 0 1 0 1 8 

PCB OYO549 1 02/14fl9 1 03/13,‘99 1 9 1 27 1 36 

02/0599 02/14/99 03uixJ9 9 28 35 

02/04/99 02/14/99 034299 10 26 36 

PC8 02/04/99 02/14/99 ox&?/99 10 26 36 

02/04/99 02/14/99 owm9 IO 26 36 PCB 

PC8 02/04/99 02/14/99 03/12/99 10 26 36 

02/04/99 02/14/99 03/13cI9 IO 27 37 
I 

02/0399 02/14/99 03/l&99 11 26 37 

02/04/99 02/14/99 03/12/99 10 26 36 

oruo399 02/14/99 03/12/99 11 26 37 

02/0539 02/14/99 031399 9 27 36 

PCB 

woo17 

woo17 

woo17 

woo17 

PCB 

PCB 

PCE 

PEST 

PEST 

UG/KG I Lw150001 I A9B050189002 I NORMAL 

UG/KG I 11LW110001 I A98090139002 I NORMAL 

UG/KG I LkW5SLDOOOl 1 A$B090139001 1 NORMAL 1 WOO17 OZO549 1 02/14/99 1 OZV12/99 1 9 26 1 35 

UGIKG I LWO80001 I A96080132003 I NORMAL woo17 1 PEST 02/04&9 1 OZl4B9 1 03’12199 1 10 26 36 

UG/KG I LWO860001 I A96080132001 I NORMAL woo17 1 PEST 02/04/99 02/14/99 ow2l99 10 26 36 

02/04/99 02/14/99 OYl2/99 10 26 36 

02/04/99 02/14/99 ow299 10 26 36 

UGIKG I LW120001 I A9B080132002 I NORMAL [ WOO17 1 PEST 

UGIKG I LW12000lDLRE I A9BO80132002 I NORMAL woo17 1 PEST 

N/KG I LWl2BOOOl I A98080132004 I NORMAL woo17 1 PEST 02/04/39 I 02/14/99 I 03/13/99 I 10 I 27 I. . 37 

W/KG lLw130001 I A9B050189001 1 NORMAL ~w0017 1 PEST 02AXW9 1 OYl4/‘99 1 03/12/99 I - 11 I 26 I 37 

02/04/99 1 02/14/99 1 03/Q/99 1 10 1 26 1 36 UGIKG Lwt3cooo1 A98080132005 NORMAL woo17 PEST 

UG/KG Lw150001 A9B050189002 NORMAL woo17 PEST o,Yo399 
i 

02/14/99 i owm9 i II i 26 i 37 



Chain 
Custody Record 

c Ebanterra 

ConlrecUPu[cbasa Orderme No. 

7687 
Sample 1. D. No. and Description 

//Q?k7Z3 -u&-o/ 

-uu’o( 

Dale 

Q 

Time Sample Type 
Total Containers .I 

Volume 
- Presemnlive 

TYP NO. 
Condition on Receipf p 

3,:. ti 

V ~ --~- _-. 

a r, - 

!Z # 

V 
-6 

- 

. . ..- .-_- .-.... ---_. . -. . - . ._. .__. .._ . . ..___ _ _...__________ 

- ---~- -~ ___ ---_____ - 

- 

- .-- ___- .- - 

- 

Special lnslnct~ons 

- 

J 
i 

d 
7 
7 _.. v 
G - 

7 
ri - 

- 
-. 
-. 

- 
- 
- 
- 

Analysb 

- 
- 
- 
- 

- 
- 

-L- 

- 

1 Sample Disposaf 



ch’ainlbr 
Custody Record 

. 
c hanterra . 

Pfqiacf Manager 

F&J bi-d 

Telephone Number (Area CodePFax Number 

lJa’* 2/Y /qq 

lab Numbaf 

P8ge I I Of 

760 7 
Safflp/e I.D. No. and DescflpfiofI 

II Ll.rLq,*o c 0) 

s-- ,-3-00-01 
T-0 #%7-U QQ 

Total Confaifiefs 
Dale l7me Sample Type Volume rype 1 No. 

PNS*fVafiVa Condifion on Receipf 

2/y/qq QQPrl f&J 64dau II>- 

t/wt~~ Lzd 
?/u/w - 

I 
spariai lnslNclions 

I Analvsls 

, 

I 

I 

1 

L 

, 

1 

. 

, 

4 



Chain 
Custody Record 

c Euanteffa 

._-. -..- . 
lab Number 

--- -I----‘-.- P*gd __._. .ol.-m I .__ 

Sample LO. No. and De&pUcf~ Dale Time Sample Type Tofal 
Volume 

Confainers p,*~~rva~ 
Type i No. 

COI 

rIGId - 00 -1.81 l/S ITiY ojso C-LJ ~“‘%b~Y 1-i 1 (2 /ILI 4 
,9Gw 83- 77 - 61 J! 347 0000 -- 6 w 



NARRATIVE 

SDG: woo17 
CLIENT: 375241. 

Form XIII contains a maximum of seven digits of the client ID. FormXIV 
contains a maximum of eight digits of the client 1D;'and all other forms 
contain the entire client ID. 

For this SDG, a separate spike sample was prepared,for the ana:Lysis of'&, Pb, 
Se, and Tl by Trace ICP. A "T" is appended to the sample ID to distinguish t1 
preparation from the "non-Trace".spike. 

GO2 



U.S. EPA - CLP 
_ 

i 2B 
CRDL STANDARD FOR AA AND ICP. 

y. . - ;. I 

Lab Name: QUANTERRA-INC. Contract: 375241 

Lab Code: QESOH- Case No.: SAS No.: SDG No.: WOO17- 

AA CRDL Standard Source: . * 

ICP CRDL Standard Source: HPS 

p. 

Concentration Units: ug/L 

Analyte True Found %R 
I 

True 

Aluminum- 
Antimony- 
Arsenic - 

120.0 - 
20.0 

Barium 
BervllG 
Cad&urn 
Calcium- 
Chromiu?? 
Cobalt 
Copper- 
Iron - 
Lead 
MagnG 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

i 

. 

. 

. 

. 
1 

. 

. 
1 
. 
. 
. 
. 
. 
. 
. 

CRDL Standard for AA 

10.0 10.87 108.7 10.17 
-10.0 10.42 104.2 10.18 

20.0 
100.0 - 

50.0 

6.0 

30.0 

80.0 

10.0 12.32 123.2 
-20.0 19.50 -97.5 

20.0 
-ioo:o - 
-40.0 

CRDL Standard for ICP 
Initial 

Found 

126.03 105.0 121.23 
21.76 108.8 21.54 

21.27 
101.06 

61.72 -. 

7.10 

33.40 

82.11 

19.49 97.4 22.35 
101.45 iol.4 98.99 

49.10 122..8 46.37 

%R 
Final 

Found %R 

101.0 
1107.7 
-- 
-1, -. 
-1 . 

106.4 20.36 -101.8 
101.1 97.38 97.4 
123.4 58.96 X17.9 

118.3 6.68 

31.77 

80.44 

11.64 
19.39 

-111-3 

111.3 -105.9 

102.6 -100.6 

-116.4 
97.0 - 

FORM II (PART 2) - IN II 



U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

.* . 
_ 

. . 

Lab Name: QUANTERRA-INC. - - Contract:.375241 -- 

Lab Code: 'QESOH- Case No.: 

AA CRDL Standard Source; 

SAS No. : l.... SD? No.: WOO17- 

ICP CRDL Standard Source: HPS 

Concentration Units: ug/L 

Analyte 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- - 
Chromium- 
Cobalt 
Copper- 
Iron - 
Lead 
MagnX 
Manganese 
Mercury 
Nickel - 
Potassiufi 
Selenium- 
Silver 
Sodium- 
Thalliiiiii 
Vanadium: 
Zinc 

. 

. 

. 

. 

. . 

. 

. 

. 
1 

. 

. 
1 

. 

CRDL Standard for AA 

True Found 

. 

. 

. 

. 

. . 

. 

. 

. 

. 

. 

. 

. 

. . . 

True 

CRDL Standard for ICP 
Initial 

Found 
Final 

%R Found %R 

120.0 - 
20.0 

10.0 
-10.0 

20.0 
100.0 - 

50.0 

6.0 

30.0 

80.0 

10.0 
-20.0 

20.0 
100.0 - 

40.0 

FORM II (PART 2) - IN ILMO4 

-- 
123.27 - -- 

21.88 --m 
-- 

10.31 --- 
10.20 --- 

-- 
20.57 --- 

L-- 97.52 
59.12 --- 

-- 
6.33 --- - - 

I 31.99 --- 
-- 

81.37 --- 
-- 

10.08 --- 
19.64 --- 

-- 
20.52 --- 
99.8C --- 
48.74 --- 

102.7 
z109.4 

103.1 
IlO2.0 

-102.8 
97.5 

x18.2 

-105.5 

-106.6 

-1Ol.i 

-100. E 
98.; - 

102.f 
'- 99.E 
I&a&& 
l- 



U.S. EPA - CLP 

3 
BLlANKs _. ,.. . . . . 

_- _ 2 _.' . --:- z.-, '_ ..'. "- _,_ -- ._ : 
,. - .._ - - .- . . 

Lab Name: QUANTERRA-INC. - v. Contract: 375241 

Lab Code: QESOH- Case No.: SAh No.: SDG No.: WOO17. 

Preparation Blank Matrix (soiI/dater): SOIL- 

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG 

Analyte 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium: 
Cobalt 
Copper- 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 

Initial 
Calib. 

Blank 
(ug/L) 

I 
Continuing Calibration 

Blank lug/L) 
c 1 

I 
C 

s 
B 
U 
B 
B 
B 
B 
B 
B 
B 
B 
U 
B 
B 
U 
U 
U 
B 
U 
U 
U 
B 
U 

2- c 

29.8 
2.2- 
3.0- 
0.6- 
0.7- 
0.2- 

27.9- 
0.7- 
0.9- 
0.8- 

10.4- 
1.3- 

27.8- 
0.7. 
0.1- 
1.3- 

-42.6- 
- 3.1- 

0.7- 
-110.3- - 

3.5- 
0.5- 
4.1- -- 

E 70.6- 
U 4.4- 
U 3.0- 
B 0.9- 
B 0.9 
U 0.4- 
B 77.6- 
B 0.7- 
B 0.9- 
B 1.0- 
U 32.1- 

- U 1.3- 
B 77.9- 
B 0.9- 
U 0.1- 
B 1.3- 
B 33.5- 
U 3.5- 
U 0.7- 
B 89.1- 
U 3.5- 
U 1.0- 
U -4.1~ 

47.6 B 
2.2- u 
3.0- u 
l.O- B 
l-l- B 
0.2- B 

27.8- B 
0.8- B 
l.O- B 
0.6- U 

14.4- B 
1.3- u 

25.7- B 
1.0- B 
0.1- u 
1.3- u 

33.5- u 
4.2- B 
0.7- u 

A-94.5: B 
3.5- u 
0.7- B 
4.11 u 

I- 

3 

75.7 
2.4- 
3.0- 
1.0- 
1.1- 
0.4- 

63.3- 
0.8- 
1.1- 
0.6- 

24.4- 
1.3- 

67.7- 
0.8- 
0.1- 
1.3- 

33.51 
3.1- 
0.7- 

89.1- 
3.5 
0.6- 
4.1- -- 

Prepa- 
ration 
Blank 

6.293 
0.440 
0.600 
0.118 
0.081 
0.040 

36.488 
0.221 
0.100 
0.302 
6.074 
0.260 

12.173 
0.225 
0.050 
0.260 

-23.133 
0.862 -_ 
0.140 

17.820 
0.700 
0.100 
0.820 

C 

E 
U 

b 
B 
U 
B 
B 
U 
B 
B 
U 
B 
B 
U 
U 
B 

E 
U 

:: 
u 

FORM III - IN I 



U.S. EPA - CLP 

5A 
SPIKE.SAMPLE RECOVERY 

EPA SAMPLE NO. 

Lab Name: QUANTERRA-INC. Contract; 375241 
LW13bOOlS 

_ 

Lab Code: QESOH- Case No.: 
' . 

Matrix (soil/water): SOIL - 

SAS No::. SDG No.: WOO17- 

Level (low/med): LOW- 

% Solids for Sample: -86.6 

Concentration Units tug/L or mg/kg dry weight): MG/EG 

Analyte 

Aluminum_ 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium'- 
Chromium_ 
Cobalt- 
Copper- 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium_ 
Vanadium 
Zinc - 

Comments: 

I- 

Control 
Limit Spiked Sample 

%R Result (SSR) C 

75-125- 46.8413- 

75-125- 493.9938- 
75-125- 10.8169- 
75-125- X0.8695- 

75-125- 64.4727- 
75-125- 110.3409- 
75-125- 73.8083- 

75-125- 147.9600 
75-125- 0.6940- 
75-125- 118.5901; 

75-125-I 11.9277- 

75-125- 146.4171- 
75-125- 138.2270- 

. 

. 

. 

. 

Sample 
Result (SR) C 

L 

0.5081 

14.2610 
0.0208 
0.0462 

10.6545 
1.7709 

12.6478 

27.2855 
0.0577 
3.0171 

0.1617 

19.0404 
12.8993 

Spike 
Added (SA) 

- 

115.47 

461.89 
11.55 
11.55 _- 

46.19 
115.47 

57.74 

115.47 
0.58 

115.47 

- 

ll., 

115x 
l15..4i 

%R QM 

- 103.9 _ P, 
93.7 _ P, 

-94.1 _ P- 
-m 

- 116.5 _ E'- 
94.0 _ P- 

105.9 _ P- - 
-rn 
-m 
-pJT; 

104.5 P- 
-119.7 1 A1 
T100;l _ P- - 

-m 
-w 

- 103.3 _ P- 
-NE 
-M 

110.3 P. 
-108.5 1 P. - 

-- 
-- 

FORM V (Part 1) - IN ILMO4.0 



IAESORAl'VRYCDNl'ROLSAMPLB EWALKEITION RBPORT 

General Chemistry 

Client Lot. il...: WOO17 Matrix.,,,..--.: SOLID 

PERCENT RECOVERY PREPARATION- ‘PREP 
PARAMETER RECOVERY LIMITS METHOD ANALYSIS DATE BATCH # 
,Total Cyanide Work Order #: CQRCElOZ LCS Lot-Sample#: C9B150000-142 

(49 - 191) ICLP ILMO4.0 02/15-02/16/99 9046142 
Dilution Factor: 1 

NOTE(S) : 

122 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

S:DG No.: W0017- 

. . 

Lab Name: QUANT&RA INC.. Contract: 375241 
Lab Code: QESOH- -Case No.: SAS No.: '-' 
ICP ID Number: AHL\I4 - _ Date: 02/1?/99 
Flame AA ID Number : . 
Furnace AA ID Number : 

i 
i 
i 
1 
1 
f 
I 
I 
I 
I 

Comments: 

Analyte 

Uuminum- 
4ntimony- 
Arsenic 
3arium - 
3eryllium 
Cadmium 
Calcium- 
Chromic: 
Cobalt 
Copper 
Iron - 
Lead 
MagnGGii 
Manganese 
Mercury 
Nickel - 
PotassTiiiii 
Selenium- 
Silver 
Sodium- 
ThalliiiT 
Vanadium: 
Zinc 

. 
’ . 

. 

. 

. 

. 
. 
. 
. 
. 

Wave- 
length 

(lXd 

-308.22- 

-766.49- 

-589.59- 

Back- 
ground 

CHDL 
(w/L) 

-2oo_ 
GO- 
lo- 

200 
c- ;I -- 
5 

sooo- 
10- 
so- 
25- 

100- 
- 3- 

5000- 
15- 

0.2- 
- 40- 

5000- 
- -- 

1:- 
5000- 

10- 
-5o- 

20- -- 

. 

. 

. 

. 

. 

. . 

> 

. 

. 

. 

. 

r 

IDL 
(ug/L) 

i9.2 

33.5 

89.1 

M 

r 
G- 
5lR- 
m- 
YR- 
YR- 
hm- 
SR- 
VR- 
YR- 
!lR- 
FlR- 
NR- 
NR- 
NR- 
NR_ 
P 
Nz- 
Mz, 
P 
NT 
NR- 
NC 

FORM X - IN ILMO4. ( 

. 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarkerly) . 

Lab Name: QUGEHHA INC. -_ 
Lab Code: QESOH- -Case No.: 
ICP ID Number: 
Flame AA ID Number :- 

TRACE\15 
- 

Furnace AA ID Number - . 

Comments: 

Analyte 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cad&urn 
Calcium- 
Chromimy 
Cobalt 
Copper 
Iron - 
Lead 
MagnX 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

: 
Contract: 375241 
SAS No.: 
Date: 02/'23/99 

SDG No.: WOO17- 

Wave- 
length 

(ml 
Back- 

ground 
IDL 

(ug/L) 

-206.80- 
189.04 

-493.41- 
-313.04- 
-226.50- 
-317.93- 
-267.72- 
-228.62- 
-324.75- 
-271.44- 
-220.30- 
-279.08- 
257.611 

-231.60- 

-196.00- 
-328.07- 

-190.86- 
292.40- 
-213.86- 

200- 
GO- 
10 . 

200- 
c- 
5 

5000- 
- lo- 

50- 
25- 

1001 

5002 
- 15- 

0.2- 
40- 

-5ooo- 
5- 

lo- 
5000- 

10- 
5or 
20- -- 

2.2 
3.0 
0.2 
0.1 
0.2 
9.2 
0.6 
0.5 
0.6 

10.4 -. 
1.3 
9.4 
0.2 

1.3 

3.1 
0.7 

3.5 
0.5 
4.1 

- 

M 

NR_ 
p- 
P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
K 
P 
K 
P 
P- 
K 
p- 
P 
P- - 

FORM X - IN ILM( 



U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

. _.. . . . . ..- 
Lab Name: QUANTERRA_INC. :- Contract: 575241 
Lab Code: QESOH- Case No.: SAS No. : .... SDG No.: WOO17- 
ICP ID Number: : Date: ~ 12/16‘/98 

LEEMAR\H8 Flame AA ID Number.: 
Furnace AA ID Number : 

Wave- 
length Back- CRDL IDL 

(nm) ground &r/L) (w/L) 

200 
60- 
10- 

200- 
5- 
E- 

Analyte M 

NR_ 
NR 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
AV- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR_ 

Aluminum- 
Antimony- 
Arsenic - 
Barium 
Bervllium 

sooz;- 
10- 
50- 
25- 

loo- 
3- 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium 
Thallium 
Vanadium: 
Zinc 

500"0- 
15- 

0.2- 
40- 

5000~ 

-253.70- 0.1 

5- 
10 

5000- 
10- 
50- 
201 

Comments: 

FORM X - IN ILMO4.0 



. U.S. EPA - CLP 

13 
- PREPARATION LOG . 

. . . . . . .._. - 
Lab Name: QUANTERRA_INC. 

Lab Code: QESOH- Case No.: 

Method: P- 

PBS 

I 

Contract::335241 - 
SAS No.: 1' SDG No.:W00&7- 

Weight 
(grad 

1.00 
-1.00- 
-1. oo- 
-1.00- 
-1.00- 
-1.00- 
-1. oo- 
-1.00- 
-1.00- 
-1.00- 
-1.00- 
-1.00- 
-1. oo- 
-1.00- - - 

Volkrne 
(fi) .-. 
200 

-2oo- 
-2oo- 
-2oo- 
-2oo- 
-2oo- 
-2oo- 
-2oo- 
-2oo- 
-2oo- 
7200- 
-2oo- 
-2(10- 

200- -- 

FORM XIII - IN ILMO4.0 



U.S. EPA - CLP 

13 
PREPARATION LOG ., 

Lab Name: QUANTERRA-INC. 

Lab Code: QESOH- 

Method: AV 

Case No.: 

EPA 
Sample 

No. 

PBS 

:- . 
._. - 

Contract:-375241 -- . .:: 2. 

SIX; No.:W0017- SAS No.: .. . . . 

Preparation Weight 
Date (gram) 

-02/17/99 
-02/17/99- 
-02/17/99- 
-02/17/99- 
-02/17/99. 
-02/17/99 
-02/17/99- 
-02/17/99- 
-02/17/99- 
-02/17/99- 
-02/17/99- 
-02/17/99- 
-02/17/99- - 

0.20 
-0.20- 
-0.20- 
-0.20- 
-0.20- 
-0. io- 
-0.20- 
-0.20- 
-0.20- 
-0.20- 
-0.20- 
-0.20- 
-0.20- - - 

: -. 

FORM XIII - IN ILMO4..0 

Volume 
(mL) 

100 
-1oo- 
-loo- 
-100- 
-1oo- 
-1oo- 

loo- 
-100- 

loo- 
-100- 
-loo- 

loo- 
-100- -- 
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CLIENT 
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JOB NUMBER 

j SUSJECT 
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SASEDON \t/ DRAWING NUMBER 

CHECKED BY APPRWED BY 

I 
I I 
V 

PAGE I OF ’ 

DATE 
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10000. 
-1000. 

600000. 600000. 35000. 50000. 
-1000.. - 1000. -1000. 

Se Pb 
ppb ppb 
12.002 29.551 

2.893 .014 
24.108 -04756 

Tl 
ppb 
21.265 

2.878 
13.535 

29.541 
29.561 

LC P&s 
15000. 
-1000.0 

123.81 23.300 
126.03 19.230 

LC Pass 
9000.0 
-1000.0 

LC Pass 
20000. 
-1000.0 

1960\1 1960\2 2203\1 
ppb ppb ppb 
10.842 12.580 79.847 

4.270 2.206 -1.746 
39.383 17.537 5.8482 

7.8226 11.020 31.082 
13.861 14.141 28.613 

NOCHECK NOCHECK NOCHECK 

3 4 
NOTUSED NOTUSED 
-- -.w 
-- -- 
-- -- 
-- mm 
-- -- 

5 6 
NOTUSED NOTUSED 
-- -- 
-- -- 
-- -- 
-- -- 
-- -- 

i/ 1 16164 -- -- 
82 16198 -- -- 

-- 
-- 

-- 
-- 

High 
Low 

50000. 
-1000: 

50000. 
-1000. 

Ni 
ppb-' 
94.07 

.05 
.0569 

94 :1 1 
94.03 

9.9556 
14.047 

Errors LC Pass 
High 50000. 
Low -1000. 

Elem 2068/2 
Units ppb 
Avge 126.39 
SDev 2.45 
%RSD 1.9355 

124.66 
128.12 

LC Pass 
10000. 
-1000.0 

2068/l 
wb 
124.18 

1.14 
. 91548 

123.38 
124.99 

NOCHECK NOCHECK 

1' 
Counts 
Y 
371.030 
16181 
23.47608 
. 1450842 

2 
NOTUSED 
-- 
-- 
-- 
-- 
-- 

v Zn 
PPb wb 
182.0 101.0 

.2 .2 
. 1245 . 155? 

182.1 101.1 
181.8 100.9 

LC Pass 
50000. 
-1000. 

LC Pass 
10000. 
-1000. 

2203\2 Y-3710 
ppb ppb 
29.403 5.0000 

.893 .oooo 
3.0355 .ooooo 

28.7.72 5.0000 
30.034 5.0000 

NOCHECK NOCHECK 

7 
NOTUSED 
-- 
we 
-- 
-- 
.m- 

mm 
-- 

mm 
-- 

Elem 
Units 
Avge 
SDev 
%RSD 

If 1 
#2 

Errors 
High 
Low 

IntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
XRSD 

Method: INTSTD Sample Name: w 
Run Time: 02/24/99 11:25:30 
Comment: 
Mode: CONC 

~LJ080oco\ 
Corr. Factor: 1 

Operator: MJC 

Be Ca Cd 
ppb PPb wb 
-.2201 93!53. -.9156 

.0288 4. .0775 
13.10 .0:381 8.460 

Elem Ag Al AS 

Units wb wb ppb 
Avge -.1514 42380. 18.874 
SDev LO904 8. 582 
XRSD 59.75 .0180 3.0842 

BCi 
ppb 
172.9 

.0&i: 

173.0 -. 1997 93!56. -.9704 
172.9 -.2405 93!51. -.8608 

,LC Pass LC Pass LC Pass LC Pass 

4; 1 -.0874 42380. . 18.462 
1‘ K 3 I -.2153 42370. 19.286 

Errors LC Pass LC Pass LC Pass 



High 2000. 
Low -1000. 

Elem Co 
Units wb 
Avge 9.191 
SDev -133 
XRSD 1.449 

I 1 9.097 
?I2 9.285 

Errors LC Pass 
High 50000. 
Low -1000. 

Elem Ni 
Units ppb 
Avge 33.55 
SDev .42 
WRSD 1.255 

t 1 33.25 
12 33.84 

Errors CC Pass 
High 50000. 
Low -1000. 

Elem 
Units 
Avge 
SDev 
XRSD 

Errors 
High 
Low 

IntStd 1 2 
Mode Counts NOTUSED 
Elem Y -- 
Wavlen 371.030 -- 
Avge 16144 we 
SDev .8486662 MM 

600000. 10000. 30000. 4000: 600000. 2500. 
-1000. -1000.0 -1000. -1000.' -1000. -1000. 

Cr .-' . 
ppb 
74.26 

.33 
.4502 

cu 
wb 
101.0 

.3 
.3204 

Fe Mg Mn 
ppb ppb iwb 
88080. 3981. 259.4 

.02;:* .24:? .04& 

MO 
ppb. : 
5.700 

.ooo 
.OOlO 

206812 
ppb 

33288 
i.5119 
754.59 

2.1091 
-1.4433 

NOCHECK 

74.50 
74 07 . b 

LC Pass 
50000. 
-1000. 

Q 
Se 

316823 
1.8072 
49.079 

101.2 88060. 3988. 259.5 5.701 
100.7 88090. 3974. 259.3 5.700 

LC Pass LC Pass LC Pass LC Pass LC Pass 
10000. 600000. 600000. 35000. 50000. 
-1000. -1000. -1000.. -1000. -1000. 

Pb 
ppb 
58.317 

1.351 
2.3167 

Sb 
ppb 
3.0579 

8813 
28.821 

Tl V Zn 
wb ppb wb 
-1.3883 112.6 181.3 

4.3483 7 

313.21 .21G 
.O 

.0080 

4.9602 
2.4044 , 

LC Pass 
10000. 
-1000.0 

57.362 3.6811 1.686; 112.4 
59.273 2.4348 -4.4630 112.8 

LC Pass 
15000. 
-1000.0 

LC Pass 
9000.0 
-1000.0 

LC Pass 
20000. 
-1000.0 

LC Pass 
50000. 
-1000. 

2068/l 1960\1 
ppb ppb 
4.4184 1.8049 

-0673 6.9792 
1.5222 386.68 

1960\2 2203\1 
ppb ppb 
4.6196 58.228 

7749 
l&773 

605 
1.6391 

2203\2 
ppb 
58.361 

2.328 
3.9883 

4.4660 6.7399 4.0717 58.656 56.716 
4.3709 -3.1301 5.1675 57.801 60.007 

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 

3 4 5 6 
NOTUSED NOTUSED NOTUSED NOTUSED 
-- -- me Be 
em -- -- we 
-- -- -- -- 
em -- -- -- 
-- -- -- -- %RSD .0052569 -- 

# 1 16143 -- -- 
82 16144 -- em 

-- 
-- 

-- 
-- 

-- 
-- 

181.3 
181.3 

LC.I 
1ooolJ. 
-1000. 

Y-3710 
wb 
5.0000 

. 0000 
.ooooo 

5.0000 
5.0000 

NOCHECK 

7 
NOTUSED 
-- 
-- 
-- 
em 
-- 

WV 
-- 

Method: INTSTD Sample Name: -2sz?zz @btR. Operator: MJC, 



TO : 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

R. KOTQ&?&y DATE: APRIL 19.19199 ,’ 

GRETCHEN A. PHtPPS COPIES: DV FtLE 

tNORGANlC DATA VALIDATION -TAL METALS, CYAtUtDE. TOTAL. 
DtSSOLVED SOLIDS, TOTAL SUSPENDED SOLIDS 
CT0 298 - NSWC WHtTE OAK, MD 
SAMPLE DELtVERY GROUP SDG - WOO09 

1 O/Aqueous/ 

11 SW1 00000 1 11sw1010001 9sw7000001 
9sw1010001 9sw1020001 9sw1030001 
9sw1940001 9sw1050001 9sw1050002 
9Tw0020001 

The sample set for SDG WOOO9, NSWC White Oak, consists of ten (10) aqueous environmental 
samples. 

All samples were analyzed,for target analyte list (TAL) metals and cyanide. All samples, with the 
exception of 9TWOO2OOg1, were also analyzed for total dissolved solids (TDS) and total 
suspended solids (TSS). The samples were collected by Tetra Tech NUS on January 11, 13 and 
13, 1999 and analyzed Quanterra under Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance I Quality Control (QA/QC) criteria. Metals and cyanide anallyses were 
conducted using ICLP ILM04.0 methodology. TDS solids analyses were conducted using 
MCAWW EPA method 160.1. TSS analyses were conducted using MCAWVV EPA method 160.2. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. ‘The data review was based on data completeness, holding 
times, calibration data, laboratory method/preparation blanks, interference check s’ample (ICS) 
results, matrix spike results, post digestion spike recoveries, laboratory duplicate results, 
laboratory control sample (LCS) results, ICP serial dilution results, detection limits and analyte 
quantitation. 

All metals analyses, with the exception of mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

None. 



MEMO TO: R. KOTUN - PAGE 2 
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PITT-o2-9-213 

Minor Problems 

. The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arsenic, 
copper and manganese were HlO% quality control limit. The positive results <2X CRDL 
reported for arsenic, copper and manganese were qualified as biased high, ‘K. 

l The CRDL %Rs for lead and selenium were c90% quality control limit. The positive results 
reported for lead were qualified as biased low, “L”. The nondetected results reported for lead 
and selenium were qualified as biased low, “UL”. 

. The following contaminants were detected in the laboratory method I preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analvte 
Aluminum 
Antimony 
Barium”) 
Beryllium 
Cadmium 
Calcium”) 
Copper”) 
Iron(” 
Magnesium 
Manganese”) 
Seleniumf’) 
Silver 
Sodium 
Vanadium 
Zinc”) 
Cyanide 

Maximum 
Concentration 
104.8uglL 
4.3uglL 
1.129f.lgIL 
0.9uglL 
0.4uglL 
190.376ugIL 
2.652pgR 
92.867ugJL 
122.9ugiL 
0.689ugIL 
4.679pgfL 
0.7uglL 
167.luglL 
1 .OuglL 
6.233ugIL 
7.5uglL 

Level (aaueous) 
524pglL 
21.5uglL 
5.645/.LglL 
45uglL 
2.OuglL 
951.88uglL 
13.26pgfi 
464.335ugiL 
614.5pgiL 
3445uglL 
23.395f.lgIL 
3.5uglL 
835.5uglL 
5.OugiL 
31.165ugfL 
37.5 uglL 

I’) Maximum concentration found in aqueous preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot and dilution factors were 
taken into consideration when evaluating for blank contamination. The positive 
results c the action level for aluminum, antimony, beryllium, cadmium, copper, 
cyanide, iron, selenium, vanadium and zinc were qualified, “B”, as a result of 
blank contamination. No validation action was required for the remaining analytes 
since either the results were greater than the action level or were nondetects. 

l The Matrix Spike (MS) Percent Recovery (%R) for arsenic was >125% quality control limit. 
The positive results reported for arsenic were qualified as biased high, “K”. 

l Laboratory duplicate imprecision was noted for zinc. The positive results reported for zinc 
were qualified as estimated, “J”. The direction of bias could not be determined. 



MEMO TO: R. KOTLJN - PAGE 3 PITT-o2-g-213 
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The CRDL %R for aluminum was ~50% quality control limit. However, no validation action was 
required as all results reported for aluminum were qualified, “B”, as a resullt of blank 
contamination. 

The CRDL %R for thallium was >llO% quality control limit. However, no validation action was 
required as all results reported for thallium were nondetects. 

The reporting limits for cyanide in the metals fraction and in the general chemistry fraction were 
inconsistent. The IDL was used for the reporting limit in the metals fraction and was therefore 
used for validation. 

Executive Summay 

Laboratory Performance: The CRDL %Rs for several analytes were outside the 90-I 10% quality 
control limit. Several analytes were present in the laboratory method/preparation blanks. 

Other Factore Affecting Date Quality: The MS %R for arsenic was >125% quality oontrol limit. 
Laboratory duplicate imprecision was noted for zinc. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan I;QAPP).” 

Tetra Tech NUS ’ 

&tiii!i& 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

6 - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

UL - Nondetected result is considered biased low, ‘UL”, as a result of 
technical noncompliances. 

L - Positive result is considered biased low, ‘I”, as a result of 
technical noncompliances. 

K - Positive result is considered biased high, ‘K”, as a result of 
technical noncompliances. 

J - Positive result is considered estimated, ‘J”, as a resutt of 
technical noncompliances. 



APPENDIX A 
Qualified Analytical Results 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

V 

W 

X 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs. etc.) Noncompliance 

MS/MSD Noncompliance 

LCSlLCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedanoe 

ICP Serial Dilution Noncompliance 

G$AA PDS - GFAA MSA’s r < 0.995 

ICP Interference - include lCSAB % R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Poor lnstrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and 4ZRQL for organic@ 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticidelPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Pest/PCD% between columns for positive results 

Non-linear calibrations, tuning r c 0.995 @r-relation coefficient) 

EMPC result 

Signal to noise response drop 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: woo09 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPUCATE OF: 

11sw1ooolm 
01113199 
A9A150171001 
NORMAL 
lcm.O% 

UGlL 

RESULT QUAL CODI 

INORGANICS 

ALUMINUM 322 B A 

ANTIMONY 2.8 U 

ARSENIC 2.6 U 

BARIUM 42.0 

BERYLLIUM 0.26 B A 

CADMIUM 0.20 U 

CALCIUM 9870 

CHROMIUM 0.90 U 

COBALT 0.60 U 

COPPER 6.0 B A 

CYANIDE 2.7 U 

IRON 275 B A 

LEAD 1.5 UL c 

MAGNESIUM 3160 

MANGANESE 14.7 K C 

MERCURY 0.24 

NICKEL 1.2 U 

POTASSIUM 2040 

2.8 1 UL c 

SILVER 0.70 U 

SODIUM 16700 

THALLIUM 5.6 U 

VANADIUM 0.92 B A 

ZINC 22.2 B A 

11sw1010001 
01 Ii 3199 
A9A150171002 
NORMAL 
100.0 % 

UGIL 

lESULT QUAL CODE 

9sw1000001 9sw101ooo1 

01/l 2l99 01112l99 

A9A140148003 A9A140146004 

NORMAL NORMAL 

100.0 % 100.0% 

UGlL UGIL 

!ESULT QUAL CODE 

!70 B 1 A 

!.8 U 

1.6 U 

7.6 

I.06 u 

1.20 U 

Page 

lESULT QUAL CODE 

500 

!.8 U 

I.1 K CD 

i2.6 B 

b.12 B A 

I.38 B A 

I 3700 

!.6 

I.6 

to.6 K C 

!.7 U 

!600 

14.5 

3270 

376 

I.91 

12.2 

1750 

2.8 UL C 

3.70 U 

10400 

5.6 U 

5.9 

105 J F 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO09 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

9sw102GOo1 
01/12/99 
AgAl 48005 
NORMAL 
100.0 % 

UGlL 

RESULT QUAL CODI 

INORGANICS 

ALUMINUM 76.3 B A 

ANTIMONY 2.8 U 

ARSENIC 3.2 K CD 

BARIUM 33.6 

BERYLLIUM 0.06 U 

CADMIUM 0.21 B A 

CALCIUM 10800 

CHROMIUM 0.90 U 

COBALT 0.60 U 

COPPER 1.3 B A 

CYANIDE 2.7 U 

IRON 139 B A 

MAGNESIUM 3680 

MANGANESE 9.7 K C 

MERCURY 0.37 

NICKEL 

POTASSIUM 

SELENIUM 

1.2 U 

1390 

2.8 UL C 

SILVER 0.70 U 1 

SODIUM 11600 

THALLIUM 5.6 U 

VANADIUM 0.60 U 

ZINC 14.1 B A 

9sw1030001 
01/12/99 
A9Al40146006 
NORMAL 
100.0 % 

UGlL 

!ESULT QUAL CODE 

!.7 U I 
Eel 

:, 

9sw104Goo1 
01112/99 
A9A140146007 
NORMAL 

lcO.0 % 

UGlL 

:ESULT PUAL CODE 

9sw105ooo1 
01/12l99 
A9A140146001 
NORMAL 
100.0 % 

UGlL 

LESULT QUAL CODE 

16.6 I 
1.14 B A 



Page 

CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO09 

SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

9sw105ooo2 9TbV0020001 
01/12/99 01111199 II II 

A9A140148002 A9Al30107001 

NORMAL NORMAL 

loo.0 % 100.0% 100.0% 100.0 % 

UGlL UGlL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

WORGANICS 
ALUMINUM 59.4 B A 5000 

. ANTIMONY 2.8 U 2.8 u 

ARSENIC 2.6 U 5.1 K CD 
I.. 

# 
. 

BARIUM 86.7 58.6 

BERYLLIUM 0.06 B A 0.70 B A 

CADMIUM 0.26 B A 0.20 U 

CALCIUM 46200 4610 

CHROMIUM 0.90 U 5.9 

COBALT 0.93 14.0 

COPPER 81.2 6.3 B A 

CYANIDE 2.7 U 2.7 U 

IRON 233 B A 7420 

LEAD 1.5 UL c 3.1 L C 

MAGNESIUM 17100 3799 

MANGANESE 196 1160 

MERCURY 0.10 U 0.10 U 

NICKEL 3.3 10.7 

POTASSIUM 10200 3299 

SELENIUM 3.0 B A 2.8 UL C 

SILVER 0.70 U 0.70 U 

SODIUM 277ooo 10300 

THALLIUM 5.6 U 5.6 U 

VANADIUM 0.60 U 8.3 

ZINC 24.6 B A 30.1 B ,A 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO09 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

11sw1ooooo1 
01/13/99 
A9A150171001 
NORMAL 
0.0 % 

MGlL 

RESULT QUAL CODI 

MICSELIANEOUS PARAMETERS 

TOTAL DISSOLVED SOLIDS 110 

TOTAL SUSPENDED SOLIDS 5.0 

11sw1010001 
01113l99 
A9A150171002 
NORMAL 
0.0 % 

MGlL 

LESULT QUAL CODE 

I 

i R 

e 
E 

9sw1ooooO1 
01/12/99 
A9A140148003 
NORMAL 

0.0 % 

MGIL 

LESULT QUAL CODE 

Page 1 

9sw101ooo1 
01112199 
A9A140148004 
NORMAL 
0.0 % 

MGlL 

tESULT QUAL CODE 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO09 

Page 

SAMPLE NUMBER: 

SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

9sw1020001 9sw1030001 

01112/99 01112199 
A9A140148005 A9A140148006 
NORMAL NORMAL 

0.0 % 0.0 % 

MGIL MGlL 

RESULT QUAL CODE RESULT QUAL CODE 

MICSELLANEOUS PARAMETERS 

TOTAL DISSOLVED SOLIDS 110 110 

TOTAL SUSPENDED SOLIDS 4.0 U 15.0 

9sw104ooo1 
01 /I 2/99 
A9A140148007 
NORMAL 
0.0 % 

MGIL 

RESULT QUAL CODE 

ICOO 

4.0 U 

9sw1050001 
01/l 2/99 
A9A140148001 
NORMAL 
0.0 % 

MO/L 

RESULT QUAL CODE 

1100 I 

4.0 U I 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO09 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

9sw105aoo2 
01/12/99 
A9A140148002 
NORMAL 
0.0 % 

MGlL 

RESULT QUAL CODI 

MICSELLANEOUS PARAMETERS 

TOTAL DISSOLVED SOLIDS 1109 

TOTAL SUSPENDED SOLIDS 4.0 U I 

II 

100.0 % 

lESULT QUAL CODE 

II 

100.0 % 

WULT QUAL CODE 3ESULT QUAL CODE 

I 

Page 3 

II 

100.0 % 

I 



APPENDIXB ’ 
Results as reported by the Laboratory 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. ( 

.-Yikzzq 
Lab Name: QUANTERRA-INC. Contract: 375241 

Lab Code: QESOH- Case No.: SAS No.: SDG No.: WOOOSr- 

Matrix (soil/water): WATER Lab Sample ID:' CQOVC 

Level (low/med) : LOW Date,Received: 01/14/99 - 

% Solids: 0.0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

ZAS No. Analyte 

7429-90-5 Aluminum- 
7440-36-o Antimony- 
7440-38-2 Arsenic 
7440-39-3 Barium - 
7440-41-7 Beryllium 
7440-43-g Cadmium 
7440-70-2 Calcium- 
7440-47-3 Chromimy 
7440-48-4 Cobalt- 
7440-50-8 Copper 
7439-89-6 Iron - 
7439-92-l Lead 
7439-95-4 MasnX 
7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-o Nickel - 
7440-09-7 PotassE 
7782-49-2 Selenium- 
7440-22-4 Silver 
7440-23-5 Sodium- 
7440-28-O Thallium 
7440-62-2 Vanadium: 
7440-66-6 
5955-70-O 

Zinc, 
Cyanide- 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR- 

Clarity After: CLEAR- 

Concentration 

322 
2.8 
2.6 

42.0 
0.26 
0.20 
9870 

<0.90 
0.60 
3.0 

275 
-I c: 
-L-J 

3180 
14.7 
0.24 

a . 

2G 
2.8 

0.70 
16700 

5.6 
0.92 
22.2 

2.7 

Q # 

N -v 

* -v 

- 

M 

P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
A77 
p- 
p- 
p- 
P 
P- 
P- 
P- 
P- 
A3 
- 

I 

Texture: 

Artifacts: 

FORM I - IN ILMO4.0 

003 

. 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA-INC. 

Lab Code: QESOH- Case No.: 

Matrix (soil/water): WATER 

/-ar 
Contract: 375241- _ 

SAS No.: -- SDG No. : WOOO9- 

Lab Sample ID: CQOVG 

Level (low/med) : LOW- Date Received: 01/14/99 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

CAS No. Anaiyte Concentration I . ( Q 

7429-90-S 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97;6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-s 
7440-28-o 
7440-62-2 
7440-66-6 
5955-70-O 

Aluminum 1 
Antimony: 
Arsenic 
Barium - 
Beryllium 

123 
2.8 - 
2.6 

34.0 
-0.06 -- 

0.20 
-8200 

0.90 
LO.60 

2.5 
-135 

1 .5 

. - 
1 

'1 
1 

'I 
; 1 
I1 
I 
I i 
I1 
i 1 
, 
i i 

I : 
1 : 
. 
, . 

1 : 
i 
1 
1 
i 
I 
I 
7 

N -m 

I 
Cadmium 
Calcium- I 
Chromiu _ ii- I 
Cobalt 
Copper- I 
Iron 
Lead 
Magn- 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyanr - 

299c 
13-s 
0.11 

1.2 
196C 

2.E 
0.7c 

1930( 
5-f 

0.6( 
20.4 

2.: 

3 

5 
J 
J 
a 
u 
3 

7 LJ 
U 
B 

b 
B 
B 
B 
u 
B 
U 
U 

6 
U 

i 

- 

M 

P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
Ai 
P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
A? 
- 

* -e 

Color Before: COLORLESS Clarity Before: CLEAR_ Texture: 

Color After: COLORLESS Clarity After: CLEAR- Artifacts: 

Comments: 

FORM I - IN ILMO4.( 



U.S. EPA - CLP 

'1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

9sW1000001 I 

Lab Name: QUANTERRA-INC. Contract: 375241 

Lab Code: QESOH- Case No.: SAS No.: SDG No.: WOOO9- 

Matrix (soil/water) : WATER Lab Sample ID: CPXFV 

Level (low/med) : LOW Date Received: 01/13/99 - 

% Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

‘429-90-5 
r440-36-0 

r440-39-3 
r440-41-7 
1440-43-g 
r440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 
5955-70-O 

Analyte Concentration 
I 

( 

270 - 
2.8 i 
2.6 1 

17.6 1 
0.06 1 
0.20 1 
8750 
0.90 i 
0.60 1 

6.2 I 
280 
4.2 

1090 
130 

0.10 
l -3 

:: 

7 J 
J 
3 
J 
3 

5 
3 
B 

- 

E 

E 
U 
B 
U 
U 
B 
U 
B 

is 

Aluminum- 
Antimony- 
Arsenic- 
Barium 
Beryllium 
Zadmium-1 
Calcium 
Zhromimyi 
Cobalt-1 

Iron 
Lead 
MagnZ 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc - 
cyan= 

. 
.1;3: 

2.8 
0.70 
2240 

5.6 
2.3 

23.6 
2.7 

Q 

N -- 

T 
- 

M 

P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
Ai;i 

- p- 
- p- 

P 
P- 
P- 
P- 
P- 

* P- -e 
As 

COLORLESS Clarity Before: CLEAR- 

COLORLESS Clarity After: CLEAR- 

Texture: 

Artifacts: 

FORM I - IN ILMO4.i 



U.S. EPA - CLP 

,INORGANIC:ANAL:SES DATA SHEET 
EPA SAMPLE NO. 
_ 

9sw1010001 
Lab Name: QUANTERRA-INC. Contract: 375241 -- 

gab Code: QESOH- Case No.: SAS No.: S:DG No.: WOO09 

Matrix (soil/water): WATER Lab Sample ID: CPXQO 

Level (low/med) : LOW Date Received: 01/13/99 - 

% Solids: - 0.0 _ .L 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

ZAS No. Arialyte Concentration -7 Q M 
7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43 -9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
‘7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 
5955-70-O 

Aluminum- 
wtimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium: 
Cobalt 
Copper- 
Iron - 
Lead 
Magns 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyan= 

1500 
2.8 
3.1 

52.8 
0.12 
0.38 

13700 
2.6 
3.6 

20.6 
2800 
14.5 
3270 

376 
0.91 
12.2 
1750 

2.8 
0.70 

104ocl 
5.6 
5.9 
105 
2 ..‘i 

P 
P- 

N P- -v 
P- 
P,. 
p- 
P -, 
P -. 
P -, 
P -, 
P -. 
P -. 
P 

,I -- 

COLORLESS Clarity Before: CLOUDY Texture: 

COLORLESS Clarity After: CLOUDY Artifacts: 

FORM I - IN ILM04.C 

00s 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

9sw1020001 I 

Lab Name: QUANTERRA-INC. Contract: 375241 

Lab Code: QESOH- Case No.: SAS No..: SDG No.: WOOO9- 

Matrix (soil/water): WATER Lab Sample ID: CPXQZ 

Level (low/med): LOW Date Received: 01/13/99 - 

% Solids: 0.0 - - 

Coucentration Units (ug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

X3 No. Analyte Concentration 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 
5955-70-O 

AlumiIlum~ 

Cadmium I 
Calcium-l- 

Antimony- 

Chromi%l 

Arsenic 
Barium - 
Beryllium 

0.21 
10800 

76.3 

0.90 
0.60 

2.8 

1.3 

3.2 

139 
.1.5 

33.6 

3680 
9-7 

0.06 

a- 

Cobalt l -- 
Copper 
Iron - 
Lead 
MagrlG 
Maiiganese 
Mercury 
Nickel - 
Potassium 
Selenium- - 
Silver 
Sodium- 
Thallium 
Vanadium: I 
iZinc 
~Cyanr - I 

-- _ 
0.37 

1.2 
1390 

2.8 
0.70 

116OC 

I I 

5-E 
0.6C 
14.3 

2*; 

COLGRLESS 

COLORLESS 

Clarity Before: CLEAR- Texture: 

Clarity After: CLEAR_ Artifacts: 

ii P 
U P- 
B N P- -- 
B P- 
U P- 
B P- 

P- 
ii P- 
U P- 
B P- 

P- 
v P- 
B P- 
B P- 

AV 
e p- 
B p- 
U p- 
U p- 

ti 
p- 
p- 

U p- 
B * P -- 
U AZ 

- 

FORM I - IN ILM04.C 

007 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: QUANTERRA-INC. Contract: 375241 

gab Code: QESOH- Case No.: SAS No.: 

EPA SAMPLE NO. 

9sw1030001 

SIX; No.: WOOO9- 

Matrix (soil/water): WATER 

Level (low/med) : LOW - 

Lab Sample ID: CPXQ6 

Date. Received: 01/13/99 

% Solids: 0.0 - 

Color Before: 

Color After: 

Comments: 

Concentration Units tug/L or mg/kg dry weight): UC/L- 

CX3 No. Analyte Concentration Q M. 
7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 
5955-70-O 

Aluminum I 395 
2.8 
2.6 

a- 

Antimony 
Arsenic 

-- 

Barium - 
Beryllz- 
Cadmium -- 
Calcium I 

il 

Chromimy 
Cobalt 
Copper 
Iron - 
Lead 

73.5 
0.06 

70.20 
12000 

0.90 
0.60 

MagneXiiiii 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
CyanF - 

4.2 
660 
1.5 

3770 

0.25 
1.2 

1390 
2.8 

0.70 
11600 

5.6 
7 ‘I 
-L-J. 

19.7 
2.7 

, 
C 

e 
U 
B 
U 
U 

e 
U 
B 

e 
B 

ii 
B 
U 
U 

iJ 
B 
B 
U 

P 
P- 

N P- -- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
AV 
P 
P- 
P- 
P- 
P- 
P- 
P- 

+ P- -- 
As 
- 

COLORLESS Clarity Before: CLEAR- Texture: 

COLORLESS Clarity After: CLEAR- Artifacts: 

FORM I - IN ILMO4.0 

008 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

9sw1040001 I 

Lab Name: QUANTERRA-INC. Contract: 375241 

Lab Code: QESOH- Case No.: SAS No.: SDG No.: WOOO9- 

Matrix (&oil/water) : WATER Lab Sample ID: CPXQ8 

Level (low/med): LOW Date Received: 03?13/99 - 

% Solids: 0.0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

CAS No. Analyte Concentration CQ M 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a' 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 
5955-70-O 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromi<- 
Cobalt 
Copper- 
Iron - 
Lead 
Magnz 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyanr - 

79.6 
3.4 
2.6 

90.4 
0.06 
0.20 

48000 
' 0.90 

0.60 e m 
2: 
1.5 

17800 
185 

0.10 
3.5 

10200 
2.8 

0.70 
275000 

5.6 
0.6@ 
27.7 

2.7 

iz P 
B P- 
U N P- -- 
B P- 
U P- 
U P- 

P- 
5 P- 
U P- 
B P- 

P- 
u P- 

P- 
P- 

u AT 
B P 

P- 
u P- 
u P- 

P- 
5 P- 
U 

* PI 
--- 
U ik 

- 

COLORLESS Clarity Before: CLEAR- Texture: 

COLORLESS Clarity After: CLEAR_ Artifacts: 

FORM I - IN ILMO4.0 

009 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET - 

9sw1050001 
Lab Name: QUANTERRA-INC. Contract: 375241 _ 

Lab Code: QESOH- Case No.: SAS No.: SDG No.: WOOO9- 

Matrix (soil/water): WATER Lab Sample ID: CPXPP 

Level (low/med): LOW- . Date Received: 01/13/99 

% Solids: 0.0 - _ 

Concentration Units tug/L or mg/kg dry weight): UC/L- 

Color Before: COLORLESS Clarity Before: CLEAR- 

ZAS No. 

7429-90-S 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48 -4, 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-S 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-s 
7440-28-O 
7440-62-2 
7440-66-6 
5955-70-O 

r . - 
2 
2 
2 
1 
1 
( 
( 
( 
I 
I 

i 
1 
1 

Analyte Concentration C 
. I I 

Uuminum- 
titimony- 
Qsenic 

- 3arium 
3eryllium 
zadmium 
"alcium- 
2hromi<- 
Cobalt 
Copper - 
Iron 
Lead 
MagnGGGi 
Manganese 
Mercury - 
Nickel 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium_ 
Vanadium- 
Zinc 
Cyan= 

7 

90.3 
2.8 
2.6 

86.6, 
0.14’ 
0.24 

46200 
0.90 
0.60 

1.7 
293 
1.5 

17100 
196 

0.10 
2.6 

10000 
2.8 

0.70 
274000 

5.6 
0.60 
65.9 

2.7 

I- 

Q M 

P 
P- 

N P- -- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
Ai 
p- 
P 
P- 
P- 
P- 
P- 
P- 

* P- -- 
A? I 

i 

f 
.- 

Texture: 

color After: COLORLESS Clarity After: CLEAR- Artifacts: 

Comments: 

FORM I - IN ILM04.C 

010 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

9sw1050002 ! 
Lab Name: QUANTERRA-INC. Contract: 375241 

Lab Code: QESOH- Case No.: SAS No.: SDG No.: WOOOY- 

Matrix (soil/water): WATER Lab Sample ID: CPXPT 

Level (low/med) : LOW Date Received: 01/13/99 - 

% Solids: 0.0 - 

Concentration Units. (ug/L or mg/kg dry weight): UG/L- 

CM No. Anaiyte Concentration Q M 

Color Before: 

Color After: 

Comments: 

7429-90-S 
7440-.36-O 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43 -9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-s 
7440-28-O 
7440-62-2 
7440-66-6 
5955-70-O 

Aluminum- 
Antimony- 
Arsenic 

- Barium 
Beryllium 
Cadmium 
Calcium- 
Chromic: 
Cobalt 
Copper- 

- Iron 
Lead 

59.4 
2.8 
2.6 

86.7 
0.06 
0.28 

46200 
0.90 
0.93 
al.2 

233 
1.5 

Magnesium 
Manganese 
Mercury 
Nickel-r 

C 

E 
U 
U 
B 
B 
B 

i5 
B 

v 

E 
B 

E 
U 

E 
U 

v 

17100 
196 

0.10 
3.3 

iii1 10200 - 
3.0 

0.70 

Potasss 
Selenium 
Silver 

-- 

Sodium- 277000 
Thallium 5.6 
Vanadium: 0.60 
Zinc 24.6 
Cyan- 2 .': - 

P 
P- 

N P- -- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
A? 
P 
P- 
P- 
P- 
P- 
P- 
P- 

* P- -- 
AF i 

.- 

COLORLESS 

COLORLESS 

Clarity Before: CLEAR- Texture: 

Clarity After: CLEAR- Artifacts: 

FORM I - IN ILMO4.t 
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U.S. EPA - CLP 

1 EI?A SAMPLE NO. 
INORGANIC ANALYSES DATA SHHET _ 

9TW0020001 
Lab Name: QUANTHRRA-INC. Contract: 375241 -- 

Lab Code: QESOH- Case No.: SK3 No.: SIX; No.: WOOO9- 

Matrix (soil/water) : WATER Lab Sample ID: CPWJl 

Level (low/med): LOW Date Received: 01/12/99 - 

% Solids: - 0.0 . 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

CAS No. Analyte Concentration 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-a 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-s 
7440-28-O 
7440-62-2 
7440-66-6 
5955-70-O 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
ChromiuZZ 
.Cobalt 
Copper- 
Iron - 
Lead 
MagnZZZZ 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyan= - 

1160 
0.10 
10.7 
3290 

2.8 
0.70 

10300 
5.6 
a.3 

30.1 
2.7 

c 

E 
B 
B 
B 
u 
B 
B 
B 
B 

ii 

e 
B 
B 
u 
U 

Ti 
B 

t 

Q 

N 

- 

M 

P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
Ai 
p- 
P 
P- 

:~ 

I 
,I 

I 

: I 

P- 
P- 
P- 
pz 

27 
- 

Color Before: 

Color After: 

Comments: 

* -m 

BROWN Clarity Before: CLOUDY Te:Kture: 

COLORLESS Clarity After: CLOUDY Artifacts: 

FORM I - IN ILMO4.0 

012 



Client !3ample ID: llSUlOOOOOl 

Gaueral -stry 

Lot-Sample t...: A9Al50171-001 ‘Work order #..,: CQOVC Matrix...,..,..: WATER 
Date Sampled...: 01/13/99 07:40 Date Received..: 01/14/99 ' 

PARAMETER 
Total Cyanide 

PREPARATION- PREP 
RESULT RL UNITS METHOD ' ANALYSIS DATE BATCH 
ND - 10 w/L ICLP ILMOI-0 01/19-01/20/99 901914 

Dilution factor: 1 

Total Dissolved 
Solids 

110 10 W/L H!AWU 160.1 Ol/lP-01/20/99 90191: 

Dilution Factor: 1 

Total Suspended 
Solids 

5.0 4.0 mg/L ElC!AWW 160.2 Ol/lP-01/20/99 901911 

Dilution Factor: 1 



Client Sample ID: llSWlOlOOOl 

General chemistry 

Iat-Sample #...: A9Al50171-002 Work Order #..a: CQOvG 
Date Sampled...: 01/U/99 08:20 Date Received..: 01/14/99 

Matrix......,...: WATER 

PARAMETER 

Total Cyanide 

PRSPARA+IOA- PREP 
RESULT RL UNITS METHOD ANALYSIS DATE BATCH - 

ND 10 w/L ICLP ILMO4.0 01/19-01/20/99 901914 
Dilution Factor: 1 

Total Dissolved 
Solids 

110 10 mg/L MCAUU 160-J Ol/lS-01/20/99 90191' 

Dilution Factor: 1 

Total Suspended 
Solids 

ND 4.0 w/L MCAWW 160.2 01/19-01/20/99 90191 

Dilution Factor: 1 



TImRATEcElms, Iwc. 

Client Sample ID: SSWlOOOOOl 

General Chemistry 

-t-Sample f...: A9Al40148-003 Work Order t...: CPXPV 
Date Sampled...: 01/12/99 14~20 Date Received..: 01/13/99 

Matrix..,...,.,: WATER 

PARAMETER 

Total Cyanide 

PREPARATION- PREP 
RESULT RL UNITS METHOD ANALYSIS DATE BATCH 

ND 10 ug/L ICLP ILMO4.0 01/19-01/20/99 901914 
Dilution Factor: 1 

Total Dissolved 

Solids 
61 10 mg/L ICAUU 160.1 01/16-01/18/99 90161: 

Dilution Factor: 1 

Tot&Suspended 8.0 4-O W/L HCAUU 160.2 m/16-01/18/99 90161: 
Solids 

Dilution Factor: 1 



TEmATxcEms, Iwc. 

Client Sample ID: 9SUl010001 

General chemistry 

tit-sample #.-.: A9Al40148-004 Work Order t...: CPXQO 
Date Sampled...: 01/12/99 15:OS Date Received..: 01/13/99 

Matrix.-.:.....: WATER 

PARAMETER 
PRIZPARATION- PREP 

RESULT RL UNITS METHOD , ANAL,YSIS DATE BATCH - 

Total Cyanide ND 10 W/L ICLP ILMO4..0 01/19-01/20/99 901914 
Dilution Factor: 1 

Total Dissolved 
Solids 

97 10 -3/L HCAUU 160.1 01/16-01/18/99 90161: 

Dilution Factor: 1 

Total Suspended 
Solids 

54 * 4.0 +3/L HC?WU 160.2 01/16-01/18/99 90161' 

Dilution Factor: 1 



Client Sample ID: SSWlO20001 

General chemistry 

mt-Sample t...: ASAl40148-005 Work Order #...: CPXQZ 
Date Sampled..-: 01/12/99 15:40 Date Received.,: 01/13/99 

Matbx-.--.---,: WATER 

PARAMETER 

Total Cyanide 

PREPARATION- PREP 
RESULT RL UNITS MEZ'HOD ANALYSIS DATE BATCH 

ND 10 w/L ICLP ILMO4.0 01/19-01/20/99 901914 
Dilution Factor: 1 

Total Dissolved 
Solids 

110 10 mg/L ZAUU 160.1 01/16-01/18/99 901613 

Dilution Factor: 1 

Total Suspended 
Solids 

ND 4.0 w/L MCAWW 160.2 01/16-01/18/99 90161: 

Dilution Factor: 1 



Client Saqle ID: SSWlO30001 

General chemistry 

x,,ot-Sample P...: ASAl40148-006 Work Order #...: CPXQC Matrix,. _...__.: WATER 

' Date Sampled...: 01/12/99 16:15 Date Received..: 01/13/99 

PARAMETER 
PREPARATION; PREP 

RJXOLT .= UNITS METHOD ANALYSIS DATE BATCH - 

Total Cyanide ND 10 ug/L ICLP ILMO4.0 OlflS-01/20/99 901914 
Dilution Factor: 1 

Total Dissolved 
Solids 

110 10' nrg/L HCAUU 160.1 01/16-01/18/99 901611 

Dilution Factor: 1 

Total suspended 
Solids 

15 4.0 W/L MCAUU 160.2 01,/16-01/18/99 901613 

Dilution Factor: 1 



TmmTEcEms, mc. 

Client Saqle ID: SSWlO40001 

General chdstry 

Lot-Sample #-..: ZbA140148-007 Work Order P...: CPXQ8 JYatrjx.........: WATER 
Date Sampled...: 01/12/99 12:20 Date Received..: 01/13/99 ' 

PARAMETER 
PRRPARATION- PREP 

RESULT RL UNITS METHOD ANALYSIS DATE BATCH 

Total Cyanihe ND 10 w/L ICLP ILMO4.0 01/19-01/20/99 901911 
Dilution Factor: 1 

Total Dissolved 
Solids 

1000 10 W/L - 160.1 01/16-01/18/99 90161: 

Dilution Factor: 1 

Total Suspended' 
Solids 

ND 4.0 mg/L MUWW 160.2 01/16-01/18/99 90161: 

Dilution Factor: 1 



Client Sample ID: 9SWl050001 

Geueral chealistry 

-t-Sample #.-.: A9Al40148-001 Work Order t.-.: CPXPP Matrix. _ _. _ _. . . : WATER 
Date Sampled. . . : 01/12/99 1O:OS Date Received..: 01/13/99 

rq4 
~~~?- PRSPARATION- PREP 

PARAMETER 
Total Cyanide $$ffFGE 

UNITS METHOD $$ALYSIS DATE BAT'3 

w/L ICLP IIJsO4.0 01/19-01/20/99 9019: 
Dilution Factor: 1 

Total Dissolved 
Solids 

1100 10 mg/L MCZWW 160.1 0:1/16-01/18/99 9016: 

Dilution Factor: 1 

Total Suspended 
Solids 

ND 4.0 q/L MCAWW 160.2 01/16-01/18/99 9016. 

Dilution Factor: 1 



Client Sample ID: 9sw1050002 

General chemistry 

Lot-Sample #...: A9A140148-002 Work Order t-..: CPXPT Matrix.........: WATER 
Date Sampled...: 01/12/99 lo:05 Date Received,.: 01/13/99 . 

PARAMETER 

Total Cyanide 

PREPARATION- PREP 
RESULT RL UNITS METHOD ANALYSIS DATE BATCH 

ND 10 w/L ICLP ILMO4.0 01/19-01/20/99 90191 
Dilution Factor: 1 

Total Dissolved 
Solids 

1100 10 V/L BCAWW 160-l 01/16-01/18/99 90161 

Dilution Factor: 1 

Total Suspended 
Solids 

ND 4.0 w/L MCAWW 160.2 01/16-01/18/99 90161 

Dilution Factor: 1 



TETRATscErms, Iwc. 

Client Saqle ID: 9TWOO20001 

General cheolistry 

Lot-Sample t...: A9A130107-001 Work Order t...: CPWJl 
Date Sampled...: 01/11/99 11:lO Date Received..: 01/12/99 a 

Llatrix.........: WATER 

PARAMETER 
Total Cyanide 

PREPARATION- PREP 
RESULT R3.l UNITS METiiOD ANALYSIS DATS BATCH 
ND " 10 w/L ICLP ILMO4.0 E/14/99 90141 

Dilution Factor: 1 
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Chain 
Custody Record 

c hanterra 

Projecl Manager oak? 

R /4lT-n& mifl 

Chain 01 Cuslody rJyt& 5 2 

..I _____._ --.-_.---.-__-__.~_---.----- ~-..--- .-.-. - - ---. 
Lab Numiw -~ 

_ 
Telephone Number (Area Code)/Fax Number 

of I --- -- --L- 

Sample I.D. No. and Description Dale Time Sample Type 1 Condition on 
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Address 

Project Manager Oafa 
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Cify 
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SDG NARRATIVE 
woo09 

The following report contains the analytical results for ten water samples and three quality control samples 
submitted to Quanterra-North Canton by Terra Tech NUS, Inc. from the NSWC White Oak Site, project 
number CTO-298. The samples were received January 12, I3 and 14, 1999, according to documented 
sample acceptance procedures 

Quanterra-North Canton utilizes USEPA approved methods in all analytical work. The samples presented 
in this report were analyzed for the parameter listed on the Analytical Methods ~Surnmary page in 
accordance with the methods indicated, 

Samples submitted for CLP analyses are reported under a separate cover. ’ 

The samples submitted for Nitroaromatics & Nitramines analysis were analyzed at the Quanterra 
Knoxville, Tennessee Facility. 

SUPPLEMENTAL QC INFORMATION 

SAMPLE RECEIVING 

Grain size and Total Organic Carbon analysis xvere requested for water samples on chains-of-custody 
14849, 14847 and 14848. Per past these analysis are not required by the client and the samples were not 
analyzed for them. 

One liter glass for sample “9TWOO2-00-O 1” was received broken. 

002 



SDG: woo09 
CLIENT: 375241 

Form XIV contains a maximum of eight digits of the client ID, form XIII 
contains a maximum of seven digits of the client ID, and all other forms 
contain the entire client ID. 

For this SDG, a separate spike sample was prepared for the analysis of As, Pt 
Se, and Tl by Trace ICP. A "T" is appended to the sample ID to distinguish 
the preparation from the "non-Trace" spike. 
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U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

i . 

Contract: 375241 -- Lab Name: QUANTERRA-INC. 

Lab Code: QESOH- Case No.: SAS No.: . SDG No.: WOOO9. 

AA CRDL Standard Source: HPS/ULTRA- 

ICP CRDL Standard Source: HPS 

Concentration Units: ug/L 

CRDL Standard for ICP CRDL Standard for AA 

True Found %R 

-0.2 0.20 -100.0 

True 
Initial Final 

Found %R Found %R Analyte 

24.87 @@ZG! - Alumin;um_ 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromic: 
Cobalt- 
Copper- 
Iron 
Lead 
MagnZZiiiii 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 

400.0 - 

38.23 95. - Zinc 40.0 

FORM II PART 2) - IN ILMO4 

017 



U.S. EPA - CLP 

.2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name: QUANTERRA-INC. Contract: 375241 

Lab Code: QESOH- Case No.: SAS No.: . SDG No.: WOO09 

I AA CRDL Standard Source:. HPS/ULTRA 

ICP CRDL Standard Source: HpS 

Concentration Units: ug/L 

I CRDL Standard for AA CRDL Standard for ICP 
Final Initial 

True Found 

120.0 122.69 
- - -20.0 22.12 

10.0 10.43 
110.0 lo.48 

20.0 20.06 
-ioo.o 99.04 - 
-50.0 51.60 

6.0 4.96 

-30.0 32.36 

-80.0 79.00 

10.0 10.04 
120.0 20.32 

20.0 21.6C 100.0 100.6E 
- 

Analyte True Found %R %R Found %R 
l- 

102.2 121.94 
110.6 22.79 

104.3 
104.9 

9.92 
10.17 

100.3 19.56 
99.0 97.52 

io3.2 51.46 

- ,- 
4 L 5.09 

107.9 31.76 

-98.8 77.63 

100.4 a.44 
101.6 19.80 

i 108.0 
100.7 

21.91 
99.78 

Aluminum- I 
Antimony- 
Arsenic - I 
Barium 
Beryllium 
Cadmium 
Calcium- 
Chromium: 
Cobalt 
Copper 
Iron 
Lead 
MagnZ 
Manganese 
Mercury -- 
Nickel 
Potassium - 
Selenium - -- 
Silver- ~~ 
Sodium 
ThalliK I -- 
Vanadium 1 
Zinc 

I . 

FORM II (PART 2) - IN ILMO4 
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U.S. EPA - CLP 

2B 
' CRDL STANDARD FOR AA AND ICP 

Lab Name: QTJANTERRA-INC. 

Lab Code: QESOH- Case No.: 

AA CRDL Standard Source: 

Contract: 375241 -- 

SAS No.: SDG No.: WOO09 

ICP CRDL Standard Source: HPS 

Concentration Units: ug/L 

CRDL Standard for AA 

Analyte True Found %R True Found %R Found %R 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
ChromiG- 
Cobalt 
Copper- 
Iron - 
Lead 
Magn* 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 

I 

120.0 - 
20.0 

10.0 
-10.0 

20.0 
-ioo.o - 

50.0 

96. - 

I 
6.0 

30.0 

80.0 

10.0 
-20.0 

20.0 
100.0 - 

99 % - 

-108. 

96 - 

-101 
98 - 

90 
300 

CRDL Standard for ICP 
Initial Final 

FORM II (PART 2) - IN ILMO, 
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U.S. EPA - CLP 

3 
BLANKS 

Lab Name: QUANTERRR-INC. Contract: 375241 

Lab Code: QESOH- Case No.: SAS No.: SDG No.: WOO09 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L- 

Analyte 

Initial 
Calib. 

Blank 
(ug/L) 

Aluminum- 25.2 
Antimony- 3.0- 
Arsenic 2.6- 
Barium - 0.5- 
Beryllium 0.5- 
Cadmium 0.2- 
Calcium- 31.1-- 
Chromiuy o-9- 
Cobalt 0.6- 
Coppery O-8- 
Iron 19.4- 
Lead 1.5- 
Magn* 16.0- 
Manganese 0.2- 
Mercury O-l-- 
Nickel - 1.2- 
Potassium 34.5- 
Selenium- 2.8- 
Silver 0.7- 
Sodium- 82.5- 
I'halliK 5.6- 
Vanadium: 0.6- 
Zinc 2.9- 
Cyanr 2.7- - -- 

Continuing Calibration 

1 

89.7- 
2.8 
2.6- 
0.9- 
0.8- 
0.3- 

104.3- 
- o-i- 
-0.6- 

0.8- 
55.7- 

1.5- 
96.0- 

0.4- 
0.1- 
1.2- 

34.5- 
2.8- 
0.7- 

-82.5- 
5.6- 
0.7- 
2.9- 
2.71 

Blank tug/L) 
2 C 3 C I C 

5 
U 
U 
B 
B 
B 
B 
U 
U 
U 
B 
U 
B 
B 
U 
U 
U 
U 
U 
U 
U 
B 
U 
U 

49.3 B 
3.3- B 
2.6- u 
0.5- B 
0.5- B 
0.2- u 

31.1- u 
o-9- u 
0.6- U 
0.8- U 

30.5- B 
1.5- u 

17.5- B 
0.2- u 
o-1- u 

-1.5- B 
34.5- u 
-2.9- B 

0.7- u 
167-l- .B 

- 5.6- U 
0.6- U 
2.9- u 
2.71 U 

104.8 B 26.933 
- 2.8- U 2.800 

2.6- U 2.600 
0.8- B 1.129 
0.7- B 0.647 
0.2- B 0.295 

67.9- B 190.376 
0.9- u 0.900 
0.6- U 0.600 
0.8- U 2.652 

60.3- B 92.867 
1.5- u 1.500 

61.3- B 102.644 
0.3- B 0.689 
0.1- u 0.100 

-1.8- B -1.532 
34.5- u 34.500 

2.8- U 4.679 
0.7- B 0.700 

144.8- B 155.967 
- 5.6- U 5.600 

0.8- B 0.836 
2.9- u 6.233 
7.51 B 2.700 

FORM III - IN ILMO4 
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Prepa- 
ration 
Blank C 

E 
U 
U 
B 
B 
B 
B 
U 
9 

U 
B 
B 
U 
B 
U 
B 
U 
B 
U 
B 
B 
U 

- 

5 
E 
E 
E 
E 
E 
E 
E 
F 

E 
6 
E 
F! 
E 
E 
E 
E 
E 
E 
E 
E 
I! 



U.S. EPA - CLP 

BL&S 

Lab Name: QUANTERRA-INC. 

Lab Code: QESOH- Case No.: 

Contract: 375241 -- 

SAS No..: SIX No. : WOO09 

Preparation Blank Matrix (soil/water) : WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L- 

I : i 
e 
e 
e 
e 
e 
e 
e 
e 
e 
R 
e 
e 
P 
s 
e 
N 
e 
P 
N 
P 
P 
N 
A 

Initial 
Calib. 

Blank 
(ug/L) 

2.7 -- 

Continuing Calibration 
Blank tug/L) 

'Prepa- 
ration 
Blank C balyte 

tiuminum- 
4ntimony- 
Yrsenic - 

2- c 3 C 

ii 
U 
B 
B 
B 
B 
U 
U 
U 

is 
B 
U 

is 

E 
LT 
7 L 
E 
-: L i 

1 
1 
1 

. 
1 

is 2.8 
U 2.6- 
B 0.7- 
B 0.5- 
B 0.3- 
0 75.2- 
U 0.9- 
U 0.6- 
U 0.8: 
r J 1.5 
B 65.5- 
B 0.21 

z 1.2- 

J ;- 2.8 
u 0.71 

v 5.6 
B 0.81 

v 2.7- 

2.8 
2.6- 
0.7- 
0.6- 
0.2- 

31.1- 
0.9- 
0.6- 
0.81 

1.5 
16.1- 

0.31 

2.8 
0.7: 

5.6 
0.61 

4.3 
2.6- 
1.0- 
0.9- 
0.4- 

134.3- 
- 0.9- 

0.6- 
0.81 

1.5 
122.9- 

0.61 

1.2- 

2.8 
0.71 

5.6- 
l.O- 

2.7- 

3arium 
3errllium 

zapper 
Iron 
Lead 
*gns 
vlanganese 
vlercury 
gickel - 
?otassium 
selenium- 
silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyan- - 2.7- 2.700 I 

FORM III - IN ILMO4 
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EPA SaMpLE NO. 

U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

9SW1050001ST 
Lab Name: QUANTERRA-INC. Contract: 375241 

Lab Code: QESOH- Case No.: SAS No.: SDG No.: WOOO9- 

Matrix (soil/water): WATER- 

% Solids for Sample: 0.0 - 

Level (low/med): LOW- 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

Spiked Sample 
Result (SSR) 

Control 
Limit 

%R 
Sample Spike 

Result (SRI. C Added (SA) C Analyte 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Berylliwn 

50.3890- 2.6000 75-125- 

Copper 
Iron - 
Lead 
MagnZZiK 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium.1 
Thallium 
Vanadium: 
Zinc 
CyanX - 

I 

ii 20.80 1.5000 19.1760- 75-125- 

c I 10.00 112.5 - 11.2510- 2.8000 

5.6000 

75-125- 

v I 50.00 110.2 - 75-125- 55.0970- 

-I 

Comments: 

FORM V (Part 1) - IN ILMO4.0 

026 



U.S. EPA - CLP 

6 
DUPLICATES 

Lab Name: QUANTERRA-INC. Contract: 375241 

Lab Code: QESOH- Case No.: SAS No.: 

E:PA SAMPLE NO. 

9SWlOSOOOlD 

SDG No.: WOOO9- 

Matrix (soil/water): WATRR Level (low/med): -LOW, 

% Solids for Sample: 0.0 - % Solids for Duplicate: -0.0 

Concentration Units (ug/L or mg/kg dry weight): UC/L- 

Analyte 

Aluminum- 
Antimony- 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium: 
Cobalt 
Copper= 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyanr - 

Control 
Limit l-T . 

lOO.O- 

- 5000 .o- 

- 5000.0~ 

Sample (S) C Duplicate (D) C RPD 

90.3000 
2.8000 
2.6000 

86.6410 
0.1350 
0.2450 

46150 -3870 
0.9000 
0.6000 
1.7100 

292.7330 
1.5000 

17132.6800 
195 -5630 

0.1000 
2.5560 

9996.8000 
2.8000 
0.7000 

273699.4660 
5.6000 
0.6000 

~.bY=-““.~~~ 

2.7080 

79 -0330 
2.8000 
2.6000 

89. ‘7940 
0.0600 
0.3010 

47955.1090 
0.9000 
0.6000 
1.4010 

245 -9000 
1.5000 

17786.0310 
204.9470 

0.1000 
2.4380 

10500.9670 
2.8000 
0.7000 

285362.6000 
5.6000 
0.6000 

eL~.>%.*>>.+.a.+.<.~25”yiJ.~fj 

2.7000 

-- 13.3- 
- 

3.6- 
1-o. o- 

20.5- -- 
_- 3.8- 

19.9 
-17.4~ m- 

-. 3.7 
--4.71 .- 

4.7 
--4.91 .- 

.- 4.2- 

- 

M 

r 
F- 
L?- 
P- 
I?- 
e- 
e- 
P- 
I?- 
P- 
t?- 
l?- 
P- 
P- 
ATi 
p- 
p- 
p- 
p- 
p- 
p- 
p- 
P 
A3 
- 

FORM VI - IN ILMO4. 
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U.S. EPA - CLP 

10 
Instrument Detection Limits (Quartdyl 

Lab Name: QUANTERRA-INC.- 
Lab Code: QESOH- -Case- No.: 
ICP ID Number: TRACE\15 
Flame AA ID Number : 
Furnace AA ID Number : 

Wave- 

Analytk 
length 

bm) - 

Aluminum- 
Antimony 206.80 
Arsenic - -189.00- -- 
Barium 493.40- 
Beryllium z313.001 
Cadmium 226.50 -- 
Calcium 317.90- 
Chromi< -267.70- 
Cobalt - -228.60- -- 
Copper -- 324.751 
Iron 
Lead 220.30- 
MagIl- 279. oo- 
Manganese 257;60- 
Mercury 
Nickel - 
Potassium - 

231.60- 

Selenium 196.00 
Silver - -328.001 -- 
Sodium 
ThalliiT 190.80 
Vanadium- -292.40: -- 
Zinc 
Cyan= - 

Back- 
ground 

Contract: 375241 
SAS No.: SDG No.: WOOOr 
Date: 11/17/98 

CRDL 
(w/L) 

200- 
GO- 
lo- 

200 
lz- 
5 

5000- 
- lo- 

so- 
25- 

100- 
3- 

sooo- 
15- 

0.2- 
40- 

-5ooo- 
s- 

lo- 
5000- 

10- 
50- 
20- 
101 

IDL' 
tug/L) 

2.8 
2.6 
0.2 
0.1 
0.2 

31.1 
'0.9 
0.6 
0.8 

1.5 
4.9 
0.2 

1.2 

2.8 
0.7 

5.6 
0.6 

M 

NR_ 
P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
NC 
P 
P- 
P- 
NC 
P 
NR'-I: 
P 
P- 
NR'-L 
P 
P- 
NE- 
NRZ 

Comments: 

FORM X - IN ILMO4.0 
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U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

Lab Name: QUANTERRA-INC. 
Lab Code: QESOH- Case No.: 
ICP ID Number: APL\14 
Flame AA ID Number : 
Furnace AA ID Number : 

Contract: 375241 
SAS No.: 

11/19/98 
SDG No.: WOOO9- 

Date: 

Comments: 

Wave- 
length 

Analyte bm) 

Aluminum -- 
Antimony- 

308.22- 

Arsenic -- 
Barium-- l 
Bervlliuml 
Cad&urn 
Calcium- 
Chromic: 
Cobalt 
Copper- 
Iron - '259.94- -- 
Lead 
MagnG I 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
ThalliiiT 
Vanadium: 
Zinc 
Cyan= - 

6.49- 

-589 

_213 

.59_ 

. 86- 

Back- 
ground 

CEDL 
(w/L) 

200- 
GO- 
lo- 

200 - -- 

5006 
lo- 
so- 
25- 

100- 
3- -- 

sooo- 
15- 

0.2- 
40 

5000- 
5- 

lo- 
5000- 

10- 
50- 
20- 
lo- -- 

IDL 
(w/L) 

18.9 

10.7 

34.5 

82.5 

2.9 

FORM X - IN ILMO4.0 
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U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

Lab Name: QUANTERRA-INC. Contract: 375241 
Lab Code: QESOH- Case No.: SAS No.: SDG No.: WOOO' 
ICP ID Number: Date: 12/16/98 
Flame AA ID Number : LEEMAN\HB- 
Furnace AA ID Number : 

Comments: 

Wave- 
length 

Analyte bm) 
Back- 

ground 

Aluminum- 
Antimony- I 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium_ 
Cobalt 
Copper- 
Iron 
Lead I 
Magnesium 
Manganese 
Mercury 253.70- -- 
Nickel 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyanide - 

I 

IDL 
(ug/L) 

200- 
GO- 
lo- 

200- 
5- 
5- 

5000- 
lo- 
so- 
25 

loo- 
3- 

5000- 
15- 

0.2- - -0-l 
40 

5000- 
5- 

lo- 
5000- 

101 

E- 
lo- - - 

M 

FORM X - IN ILMO4.0 
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U.S. EPA - CLP 

10 
Instrument Detection Limits (Quarterly) 

gab Name: QUANTEHHA-INC. 
Lab Code: QESOH- Case No.: 
1cP ID Number: -- - Flame AA ID Number : 
Furnace AA ID Number 

La-1 

Contract: 375241 
SAS No.: SDG No.: WOOO9- 
Date: 11/24/98 

: 

Analyte 

Wave- 
length 

(run) 
Back- 

ground 

Aluminum- 200- 
Antimony- GO- 
Arsenic 10 
Barium - 200- 
Beryllium E- 

Iron 
Lead 
MagnS 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyan- - 

Comments: 

CRDL 
(w/L) 

-570.00- 

5009- 
lo- 
so- 
25- 

100- 
3- 

-5ooo- 
15- 

0.2- 
40- 

5000- 
5- 

lo- 
-5000- 

lo- 
50- 
20- -- 
lo- 

IDL 
(ug/L) 

2.7 

M 

Fir 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
NR- 
=I 

FORM X - IN ILM04. 
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U.S. EPA - CLP 

13 
PREPARATION LOG 

Lab Name: QUANTERRA-INC. 

Lab Code: QESOH- 

Method: P, 

Case No.: 

Contract: 375241 

SAS No.: SDG No.:W0009- 

EPA 
Sample 

No. 

w100000 
wl01000- 
1000001- 
1010001- 
1020001- 
1030001- 
1040001- 
1050001- 
OSOOOlD- 
050001s- 
5OOOlST- 
1050002- 
0020001- 
LCSW - 
PBW 
PBW2 

Preparation 
Date 

Weight Volume 
(gram) w.J) 

100 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 

loo- 
loo- -- 

FORM XIII - IN ILMO4.0 
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U.S. EPA - CLP 

13 
PREPARATION LOG 

Lab Name: QUANTERRA-INC. 

Lab Code: QESOH- 

Method: AV 

Case No.: 

EPA 
Sample 

No. 

w100000 
w101000- 
1000001- 
1010001- 
1020001- 
1030001- 
1040001- 
1050001- 
OSOOOlD- 
050001s- 
5OOOlST- 
1050002- 
0020001- 
LCSW - 
PBW - 
PBW2 

Preparation Weight 
Date (gram) 

-01/22/99 
-01/22/99- 
-01/22/99= 
-m/22/99 
-01/22/99- 
-01/22/99- 
-01/22/99- 
-01/22/99- 
-01/22/99- 
-01/22/99- 
-01/22/99- 
-01/22/99- 
-01/22/99- 
-01/22/99- 
-01/22/99- 
-01/22/99- - 

Contract: 375241 -. 

SAS No.: SCG No. :WOOO9- 

FORM XIII - IN 

Volqme 
(RUJ) 

100 
-loo- 
-100- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-1oo- 
-loo- 
-1oo- 
-1ao- 
-1oo- -- 

ILMO4.0 

046 



U.S. EPA - CLP 

13 
PREPARATION LOG 

Lab Name: QUANTERRA-INC. Contract: 375241 

Lab Code: QESOH- Case No.: SAS No.: SDG No.:W0009- 

Method: AS 

EPA 
Sample 

No. 
Preparation Weight Volume 

Date (gram) mL) 

-01/14/99 
-01/14/99- 
-01/14/99= 
-01/14/99 - 

50 
50- 
50- 
50- -- 

FORM XIII - IN ILMO4.0 
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U.S. EPA - CLP 

13 
PREPARATION LOG 

Lab Name: QUANTERRA-INC. 

Lab Code: QESOH- Case No.: SAS No.: SIX; No.:W0009- 

Method: AS 

EPA 
Sample 

No. 

wlooooo 
w101000- 
1000001- 
1010001- 
1020001- 
1030001- 
1040001- 
1050001- 
050001D- 
050001s- 
5OOOlST- 
1050002- 
PBW2 - 

Preparation Weight Volume 
Date (gram) trnL1 

-01/19/99 
-01/19/99- 
-01/19/99- 
-01/19/99- 
-01/19/99- 
-01/19/99- 
-01/19/99- 
-01/19/99- 
-01/19/99- 
-01/19/99- 
-01/19/99- 
-01/19/99- 
-01/19/99- - 

. 

. 

. 

. 

. 

. 

. 
. 
. 
. 
. 

Contract: 375241 -- 

FORM XIII - IN ILMO4.0 

50 
50- 
50- 
so- 
SO- 
50- 
50- 
SO- 
50- 
50- 
50- 
50- 
50- -- 

048 



0 =k 
TO : 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PIti-O$-9-151 

Ri KOTUN DATE: APRIL 21,1999 

GRETCHEN A. PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION -TAL METALS, CYANIDE AND TOC 
CT0 298 - NSWC WHITE OAK, MD 
SAMPLE DELIVERY GROUP SDG - WOO10 

S/Soils/ 

11SD1000001 llSDl01000l 9SDlOOOOOl 
9SD1010001 9SDlOZOOOl 9SD1030001 
9SD1040001 9SD1050001 9SD1050002 

Overview 

The sample set for SDG WOOIO, NSWC White Oak, consists of nine (9) soil environmental 
samples. 

All samples were analyzed for target analyte list (TAL) metals, cyanide and total organic carbon 
(TOC). The samples were collected by Tetra Tech NUS on January 12 and 13, 1999 and 
analyzed by Quanterra under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance / Quality Control (QA/QC) criteria. Metals and cyanide analyses were conducted using 
ICLP ILM03.0/4.0 methodology. TOC analyses were conducted using the SMCA Walkley-Black 
method. 

Summarv 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory method/preparation blanks, interference check sample (ICS) 
results, matrix spike results, post digestion spike recoveries, laboratory duplicate results, 
laboratory control sample (LCS) results, ICP serial dilution results, detection limits and analyte 
quantitation. 

All TAL metals analyses, with the exception of mercury, were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

None. 
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Minor Problems 

l The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for aisenic and 
copper were >I 10% quality control limit. The positive results <2X CRDL reported for arsenic 
and copper were qualified as biased high, “K”. 

l The CRDL %R for selenium was <90% quality control limit. The positive results <2X CRDL 
and nondetected results reported for selenium were qualified as biased low, ‘I” and ‘UL”, 
respectively. 

l The following contaminants were detectedein the laboratory method / preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analvte 
Aluminum 
Antimony 
Barium”) 
Beryllium 
Cadmium 
Calcium”) 
Copper (l) 
I ran(‘) 
Magnesium 
Manganese”) 
Potassium 
Silver 
Sodium (l) 
Vanadium 
‘Zinc(l) 

Maximum 
Concentration 
104.8pg/L 
4.3pglL 
0.249 mg/kg 
0.9jlglL 
0.4pglL 
108.613 mglkg 
1.750 mglkg 
14.967 mg/kg 
122.9pglL 
1.167 mglkg 
56.9pglL 
0.7jlgIL 
42.327 mglkg 
1 . Opg/L 
3.187 mglkg 

Action 
Level (soil) 
104.8 mg/kg 
4.3 mglkg 
1.245 mg/kg 
0.9 mg/kg 
0.4 mg/kg 
543.1 mgfkg 
8.75 mglkg 
74.84 mg/kg 
122.9 mglkg 
5.835 mglkg 
56.9 mglkg 
0.7 mglkg 
2 11.6 mglkg 
1 .O mglkg 
15.94 mg/kg 

(1) Maximum concentration found in soil preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Percent solids, sample aliquot and dilution 
factors were taken into consideration when evaluating for blank contamination. 
The positive results < the action level for antimony, beryllium, calcium, copper, 
magnesium, potassium, sodium and zinc were qualified, “B”, as a result of blank 
contamination. No validation action was required for the remaining analytes since 
either the results were greater than the action level or were nondetects. 

l The Matrix Spike (MS) Percent Recovery (%R) for lead was ~75% quality control limit. The 
positive results reported for lead were qualified as estimated, “J”, as .a result of conflicting 
noncompliances. 

l Laboratory duplicate imprecision (>35%) was noted for aluminum, iron and lead. The positive 
result reported for aluminum, iron and lead were qualified as estimated, “J”. The direction of 
bias could not be determined. 
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Notes 

The CRDL %Rs for lead, manganese and thallium were outside the 90-110% quality control limit. 
However, no validation action was required as all results reported for lead, manganese and 
thallium were either >2X CRDL or nondetects. 

Executive Summary 

Laboratory Performance: The CRDL %Rs for several analytes were outside the 90-l 10% quality 
control limit. Several analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for lead was ~75% quality control limit. 
Laboratory duplicate imprecision was noted for aluminum, iron and lead. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region III, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

doseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Kev: 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

UL - Nondetected result is considered biased low, “UL*, as a result‘of 
technical noncompliances. 

L - Positive result is considered biased low, I”, as a result of 
technical noncompliances. 

K - Positive result is considered biased high, “K”, as a result of 
technical noncompliances. 

J - Positive result is considered estimated, “J”, as a result of 
technical noncompliances. 
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APPENDIX A 
Quaked Analytical Results 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

v 

w 

x 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

MWMSD Noncompliance 

LCWLCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicat Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA’s .r < 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Exceedance 
, 

Sample Preservation 

Internal Standard Noncompliance , 

Poor Instrument Performance (Le., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organic@ 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticidelPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Pest/PCD% between columns for positive results 

Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
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CT02 NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO10 

/ 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
Cu.-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11SD1000001 11SD1010001 
01 II 3199 01/13/99 
A9A150175001 AgAl 75002 
NORMAL NORMAL 
88.8 % 79.2 % 
MGlKG MGIKG 

9SDlOOOOOl 
01112l99 
A9Al40152003 
NORMAL 
78.0 % 
MO/KG 

9SD1010001 
01/l 2l99 
A9Al40152004 
NORMAL 
85.4 % 
MG/KG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 

ALUMINUM 443 J F (570 J ! F ll550 J ! F 11030 J I F 

ANTIMONY 0.85 U ! IO.71 U IO.95 B ! A 10.66 U 

ARSENIC 0.79 K c IO.88 U ! 13.0 K c 11.5 K ! C 

3.7 I 37.0 I 8.8 I 

$--i-f 
BARIUM 3.4 
BERYLLIUM 0.01 U 0.02 U I 
CADMIUM 0.05 U 0.05 U 

CALCIUM 132 B A 283 B t A 

CHROMIUM 2.9 41.9 I 
COBALT 0.37 3.0 

COPPER 4.2 B A 11.2 K ! C i 59.8 ! 

CYANIDE 2.9 U 13.2 U ! 13.2 U I 12.9 U I I ~~ 

13.3 I 
1.5 
7.5 B j A 

IRON 1820 J F 11990 J - I F 

1 DF 

15300 .I I F 3190 J I F 
7 -~ 134 J -1 DF 

2690 I 

40.6 J 1 DF 
1660 I MAGNESIUM 133 B A 3200 

MANGANESE 23.5 58.5 
MERCURY 0.40 0.23 

. 

1167 119 
0.72 L c 1.3 L C 
0.18 U 0.16 U 

NICKEL 1.5 36.8 

POTASSIUM 29.9 B A 42.6 B A 

SELENIUM 0.65 UL c ~-- 10.71 UL I-- C . 
SILVER 0.18 U IO.18 U 

SODIUM 61.6 B A 
’ -- - 16C.5 B l- A 

THALLIUM 1.3 U 1.4 U 1.4 U. 1 .a U 

VANADIUM 3.3 2.2 12.9 5.9 
ZINC 9.0 B A 16.5 B A 84.4 38.9 

I -.- I 

,65.7 B ! A 154.8 B I A 
~- . . 



CT0298 - NSWC WHITE OAK . 
SOIL DATA 
QUANTERRA 
SDG: WOO10 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

9SD1020001 9SD1030001 9S01040001 9SD1050001 
01/12/99 o1112l99 01 II 2i99 01112l99 
A9A140152005 A9A140152008 A9Al40152007 A9A140152001 
NORMAL NORMAL NORMAL NORMAL 
74.3 % 75.0 % 85.5 % 78.8 % 
MGlKG MGlKG MGIKG MO/KG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 
ALUMINUM 623 J F 1220 J F 1370 J F 520 J F 
ANTIMONY 0.75 U 0.75 U 0.66 U 0.71 U 
ARSENIC 0.70 U 0.77 K c 1.1 K c 0.66 U 
BARIUM 3.7 7.9 30.7 9.8 
BERYLLIUM 0.02 U 0.02 U 0.09 B A 0.08 B A 
CADMIUM . 0.05 U 0.05 U 0.05 U 0.05 U 
CALCIUM. 148 B A 353 B A 197 B A 162 B A 
CHROMIUM 5.9 5.1 4.5 8.9 
CbBALT 0.81 1.4 8.1 1.8 
COPPER 2.3 B A 5.5 B A 4.7 B A 4.9 B A 
CYANIDE 3.4 U 3.3 U 2.9 U 3.2 U 
IRCiN 1560 J F 2480 J F 6350 J F 2720 J F 
LEAD 3.2 J DF 5.6 J DF 5.5 J DF 4.1 J DF 
MAGNESIUM 687 983 466 167 
MANGANESE 32.6 57.7 515 271 
MERCURY 1.2 0.45 0.06 U 0.06 U 
NICKEL 5.4 6.8 11.2 4.0 
POTASSIUM 54.1 B A 277 240 100 
SELENIUM 0.75 UL c 0.75 UL C 0.65 UL c 0.71 UL C 
SILVER 0.19 U 0.19 U 0.16 U 0.18 U 
SODIUM 45.0 B A 59.4 B A 120 B A 158 B A 
THALLIUM 1.5 U 1.5 U 1.3 U 1.4 U 

_ VANADIUM 3.0 4.3 5.0 5.7 
ZINC 

. 15.4 B A 22.4 46.8 13.5 B A 



CT02 ’ NSWC WHITE OAK . 
SOIL DATA 
QUANTERRA 
SDG: WOO10 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

9SD1050002 
01112l99 II II II 
A9A140152002 
NORMAL 
78.2 % 100.0 % 100.0 % 100.0 % 
MGlKG 

INORGANICS 
ALUMINUM 

ANTIMONY 
ARSENIC 

BARIUM 
BERYLLIUM 

CADMIUM 
CALCIUM 

CHROMIUM 

COBALT 

COPPER 
CYANIDE 
IRON 

LEAD 
MAGNESIUM 
MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 
SELENIUM 

SILVER 
SODIUM 
THALLIUM 
VANADIUM 

ZINC 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

875 J F 
1.0 B A 

9.8 
13.7 
0.07 B A 
0.05 U 

185 B A \T. 

12.9 

2.6 K C -xx 

23.2 -. 

3.2 U 

18800 J F ,. .: 

2.1 J DF 

334 

309 
0.06 U 

12.1 

126 

1.2 L C 

0.18 U 

165 B A 

1.4 U 

5.5 

22.8 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO10 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

1 lSDl~OOOOl 11SD1010001 
01 II 3199 01 I1 3199 
A9Al50175001 A9A150175002 
NORMAL NORMAL 
86.8 % 79.2 % 

MGIKG MGIKG 

RESULT QUAL CODE RESULT QUAL CODE 
MICSELLANEOUS PARAMETERS 
TOTAL ORGANIC CARBON 130 130 U 

9SDlOOOOOl 
01 I1 a99 
A9A140152003 
NORMAL 
78.0 % 

MGIKG 

RESULT QUAL CODE 

1900 I 

9SD101~001 
o111z99 
A9A140152004 
NORMAL 

85.4 % 

MGIKG 

RESULT QUAL CODE 

380 



j 
CT0 - NSWC WHITE OAK 
SOIL Dw T’A 
QUANTERRA 
SDG: WOO10 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

9SD1020001 9SD1030001 
o1112l99 01 II z99 
A9A140152005 A9A140152006 
NORMAL NORMAL 
74.3 % 75.0 % 

MGIKG MGIKG 

RESULT QUAL CODE 

MICSELLANEOUS PARAMETERS 

TOTAL ORGANIC CARBON 130 U 

LESULT QUAL CODE 

#30 U 

9SD1040001 
01/12/99 
A9A140152007 
NORMAL 
85.5 % 

MGlKG 

?ESULT QUAL CdDE 

120 U 

Page 2 

9SDlO50001 
01/12/99 
A9A140152001 
NORMAL 
78.8 % 

MGIKG 

lESULT QUAL CODE 

30 U I 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO10 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

9SD1050002 
01 II 2l99 I I 
A9A140152002 
NORMAL 
78.2 % 100.0 % 

MGIKG 

RESULT QUAL CODE RESULT QUAL CODE 

MICSELLANEOUS PARAMETERS 

TOTAL ORGANIC CARBON 130 U 

Page 3 

II 

100.0 % 

RESULT QUAL CODE RESULT QUAL CODE 
I 



,0 =k 
TO : 

FROM: 

SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPfONDENCE 

PlTr-o3-9-128 

R. KOTUN DATE: MAY 3.19991 

GRETCHEN A. PHIPPS COPIES: DV FILE 

INORGANIC DATA VALIDATION -TOTAL AND DISSOLVED TAL METALS 
AND CYANIDE 
CT0 298 - NSWC Wl-flTE OAK, MD 
SAMPLE DELIVERY GROUP SDG - WOO16 

32iAqueousl 

I-F 
1 
I-F 

11GW1010001 llGW101000 
11 GW1020001 -F 11 GW103000 
11GW1040001 11 GWlO4000 
1 lGW230001 11 GW250001 
11 GW260001 11 GW270001 
11 GVV640001 -F 11 GW660001 
11 GW680001 11 GW680001-F 
11GW710001-F 11 GW730001 
11 GW840001 11 GW849901 
11 GW860001-F 11 GW870001 
11 GW879901 11 GW879901 -F 

11GW1020001 
11 GWI 030001 -F 
11 GW220001 
11 GW250001-F 
11 GW640001 
11 GW670001 
1 lGW710001 
llGW730001-F 
11 GW860001 
11 GW870001 -F 

Overview 

The sample set for SDG WO016, NSWC White Oak, consists of thirty-two (32) aqueous 
environmental samples. Three (3) field duplicate pairs (11 GW840001/1 lGW649901, 
11GW87000111 lGW879901 and 1 lGW870001-F /I 1 GW679901-F) were included within this 
SDG. 

All samples, with exception to those designated -F, were analyzed for target analyte list (TAL) 
metals and cyanide. The samples designated with -F, were analyzed for dissolved TAL metals. 
The samples were collected by Tetra Tech’NUS on February 2-6, 1999 and analyzed Quanterra 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality Assurance / 
Quality Control (QAIQC) criteria. Metals and cyanide analyses were conducted using ICLP 
lLM03.0/4.0 methodology. 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all availabte data. The data review was based on data completeniess, holding 
times, calibration data, laboratory method/preparation blanks, interference check sample (ICS) 
results, matrix spike results, post digestion spike recoveries, laboratory duplicate results, field 
duplicate imprecision, laboratory control sample (LCS) results, ICP serial dilution results, detection 
limits and anaiyte quantitation. 
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All TAL metals analyses, with the exception of mercury, were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

None. 

Minor Problems 

. The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for cadmium were 
both above and below the 90-I 10% ‘quality control limit. The nondetected results reported for 
cadmium were qualified as estimated, ‘UJ”, as a result of conflicting noncompliances. 

l The CRDL %R for chromium was c90% quality control limit. The positive results <2X CRDL 
and the nondetected results reported for chromium were qualified as biased low, “L” and “UL”, 
respectively. 

. The CRDL %R for selenium was >llO% quality control limit. The positive results <2X CRDL 
reported for selenium were qualified as biased high, “K”. 

l The following contaminants were detected in the laboratory method / preparation blanks at the 
following maximum concentrations : 

Samples Affected: All 

Analvte 
Aluminum 
Antimony 
Barium 
Beryllium 
Cadmium 
Calcium 
Cobalt 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Silver 
Sodium”) 
Vanadium 
Zinc 

-Maximum 
Concentration 
90.3ugIL 
3.1 r.lg/L 
1.3ugIL 
1.2pgIL 
3.5pgtL 
319.3uglL 
6.OpglL 
37.4gglL 
1.3uglL 
97.6pglL 
1.2uglL 
489.4pglL 
4.2uglL 
3659OpgIL 
3.5pglL 
15.OuglL 

Action 
Level(aaueous) 
451.5pglL 
15.5pgiL 
65uglL 
6.OpgIL 
17.5uglL 
1596.5pglL 
3O.OpglL 
187pglL 
6.5uglL 
488pglL 
6.OuglL 
2447uglL 
21 pg/L 
182.95pglL 
17.5uglL 
75pglL 

(1) Maximum concentration found ‘in an aqueous preparation blank. 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination. Sample aliquot and dilution factors were 
taken into consideration when evaluating for blank contamination. The positive 
results c the action level for aluminum, antimony, barium, beryllium, cadmium, 
calcium, cobalt, iron, lead, manganese, potassium, silver, vanadium and zinc 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region Ill, 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the’agreed upon validation 
criteria as specified in the NFESCGuidelines and the Quality Assurance Project Plan (QAPP).” 

L3lQAiLapp,s . 
Tetra Tech NUS 

, 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Kev: 

PllT-O3-9-128 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

UL - Nondetected result is considered biased low, “UL”, as a result of 
technical noncompliances. 

L -. Positive result is considered biased low, “L”, as a result of 
technical noncompliances. 

UJ - Nondetected result is considered estimated, ‘UJ”, as a result of 
technical noncompliances. 

--t--------- Positive result is- considered biased high, ‘K”, as a result of 
technical noncompliances. 



APPENDlX A 
Qualified Analytical ResukS 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

.K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

v 

W 

X 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

MSlMSD Noncompliance 

LCSlLCSD Noncompliance . 

Lab Duplicate Imprecision 

Field Duplicat Imprecision 

Holding Time Exceedance 
__.. -.-. -. .--- 

ICP SerialDilution Noncompliance 

GFAA PDS - GFAA MSA’s r < 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance , 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

Pesticide/PCB Resolution 

.% Breakdown Noncompliance for DDT and Endrin 

Pest/PCD% between columns for positive results 

Non-linear calibrations, tuning r c 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO16 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 

FIELD DUPLICATE OF: 

11GW1010001 
02/03/99 

C98040237002 
NORMAL 
100.0 % 

UGlL 

RESULT QUAL CODI 

INORGANICS 

ALUMINUM 633 

ANTIMONY 1.9 U 

. ARSENIC 1.5 U 

BERYLLIUM 0.92 B A 

CADMIUM 5.7 B A 

CALCIUM 7760 

CHROMIUM 2.3 UL C 
I 

COPPER 29.7 

CYANIDE 10.0 U 

IRON 1860 I 

LEAD 5.3 B A 
I 

MAGNESIUM 4090 

MANGANESE 715 

MERCURY 0.20 U 

NICKEL 19.4 

POTASSIUM 3560 

SELENIUM 2.5 U 

SILVER 2.8 U 

SODIUM 11800 

THALLIUM 2.9 U 

VANADIUM 4.2 B A 

-P..,e 53.7 B A 
LII”b 

11GW1010001-F 
02/03/99 
CQBO40237002 
NORMAL 

100.0 % 

UGIL 

RESULT QUAL CODE 

25.5 

0.15 B A 

3.2 B A 

4610 

10400 

A I 
I 

2.1 U 

25.6 B ! A 

11 GW1020001 
02103/99 

C98040237004 
NORMAL 
100.0 % 

UGlL 

RESULT QUAL CODE 

T-T--/- 

1950 * 

2910 * 

8.3 B A 

41.4 B A 

Page 

11GW1020001-F 
02/03/99 

C98040237004 
NORMAL 

100.0 % 

UGlL 

RESULT QUAL CODE 

17.1 B A 

1 .Q U 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO16 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

11GW1030001 11GW1030001-F 
02103/QQ 02103/99 
CQBO40237003 CQBO40237003 
NORMAL NORMAL 
100.0 % 100.0 % 

UGlL UGlL 

11GW1040001 11GW1040001-F 
02/04/99 02104/99 
CQBO50139004 CQBOSOI 39004 
NORMAL NORMAL 

100.0 % 100.0 % 

I U&L UGlL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 
ALUMINUM 15700 12.7 U 174 B A 12.7 U 
ANTIMONY 1.9 U 1.9 U 1.9 U 1.9 U 
ARSENIC 3.4 1.5 U 1.5 U 1.5 U 

BARIUM 181 129.5 129.1 1 20.8 

BERYLLIUM 1.3 B A lOi U IO.53 B A 0.4 B A 

CADMIUM 2.7 UJ C 2.7 UJ c 3.5 . B A 2.7 UJ C 

CALCIUM 6220 5270 6200 5770 

25.7 
I CHROMIUM 2.3 UL C 2.3 UL C 2.3 UL C 

A 12 B A 

8 1 2.4 U 
COBALT 78.8 37.2 11.7 B I 
COPPER 27.5 2.4 U 3.’ 

CYANIDE 10.0 U 10.0 U I 

IRON 227 00 IS920 Ill80 1198 I 
I I A 11 U LEAD U 11.4 e 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 
SELENIUM 

SILVER 

5240 

0.20 U 

71 .Q 141.8 

1OlOQ 

2.6 K C 12.5 U 

2 8 U 

SODIUM 6170 

THALLIUM 2.9 U 12.9 U 

VANADIUM 15.1 B 

ZINC 77.4 111.5 B 



CT0298 - NSWC WHITEQAK 
WATER DATA 
QUANTERRA 
SDG: WOO16 

SAMPLE NUMBER: 

SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

11 GW220001 11 GW230001 

02lo5199 02103/99 
C9BO60118003 C9BO40237001 
NORMAL NORMAL 
100.0 96 100.0 % 

UGlL UGlL 

RESULT QUAL CODE 

INORGANICS 

ALUMINUM 125 B A 

ANTIMONY 1.9 U 

ARSENIC 4.4 

BARIUM 39.9 

BERYLLIUM 0.10 U 

2.7 UJ CADMIUM C 

CALCIUM 2840 

CHROMIUM 7.0 L C 

COBALT 29.5 B A 

COPPER 7.3 

CYANIDE 10.0 U 

IRON 355 

LEAD 1 .o U 

MAGNESIUM 1470 

MANGANESE 1040 

MERCURY 0.20 U 

NICKEL 7.5 U 

POTASSIUM 2430 B A 

SELENIUM 2.5 U 

SILVER 2.8 U 

SODIUM 23600 

THALLIUM 2.9 U. 
VANADIUM 2.1 U 

ZINC 21.2 B A 
-.. 

. 

lESULT QUAL CODE 

35.7 B A 

1.9 U 

1.5 U 

j0.7 

I.33 B A 

!.7 UJ C 

1720 

)57 )57 B B A A 

z.5 z.5 U U 

2.0 2.0 =E U U 

IO100 IO100 

~ 

p.9 p.9 U U 

.l 1 . U II I 
3.7 3.7 B B A A 

11 GW250001 

02/05/99 
C9BO60118007 

NORMAL 

100.0 % 

UGIL 

ZESULT QUAL CODE 

I39 B ,I A 

2.0 B A 

2.7 . UJ C 

2290 2290 

I69 169 

3.20 3.20 U U 

7.5 7.5 U U 

1040 1040 B B A A 

2.5 2.5 U U 

2.6 2.6 U U 

3950 3950 

7.9 7.9 U U 

1.5 1.5 B B A A 

6.0 6.0 B B A A 

Page 3 

11 GW250001-F 

02/05/99 
C9BO60118007 
NORMAL 

100.0 % 

UGlL 

tESULT QUAL CODE 

El.4 B 1 A 

B.3 B t A 

1080 B 1 A 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO16 

SAMPLE NUMBER: 
SAMPLE DATE: 1 

LABORATORY ID: 
(X-TYPE: 

% SOLIDS: 

UNITS: 

FIELD DUPLICATE OF: 

11 GW260001 

02/m/99 

C9BO80127001 
NORMAL 
100.0 % 

UGIL 

INORGANICS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

RESULT QUAL CODI 

27.0 0 A 

1.9 U 

1.5 U 

39.7 

0.10 U 

2.7 UJ c 

25300 

2.3 UL C 

3.3 .U 

4.4 

10.0 U 

59.1 B A 

1.0 U 

9070 

2.2 B A 

0.20 U 

7.5 U 

2270 B A 

2.5 U 

2.0 U 

14400 

2.9 U 

2.1 U 

19.3 B A 

Page 4 

11 GW270001 

02106/99 

C9BO80127002 
NORMAL 

100.0 96 

UGIL 

!ESULT QUAL CODE 

!.O B 1 A 

i3.1 I 

1260 I 

!200 
1.20 U 

16 

II 80 

!.5 U I 
!.0 U 

10200 

!.9 U 

!.l U 

!25 

11 GW640001 

02/04/99 

C9BO50139005 
NORMAL 

100.0 % 

UGIL 

tESULT QUAL CODE 

I900 I 
I.9 U 

i.9 

120 

1.57 B A 

6.1 

0.0 U 

!0300 

Il.6 

lo40 ! 

i2.7 B A 

11 GW640001-F 

02lo4l99 

CSBO50139005 

NORMAL 

100.0 % 

UG/L 

IESULT QUAL CODE 

2.7 U I 
.9 U 

.5 U 

il.4 B 

1.1 U 

1.7 UJ C 

090 

1.3 UL C 

12.2 B A 

1.4 U 

I 

!.9 U I 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO16 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 

% SOLIDS: 

UNITS: 

FIELD DUPLICATE OF: 

11 GW660001 11 GW670001 

02/02/99 02105199 

C9BO30114001 C9BO60118006 

NORMAL NORMAL 

100.0 % 100.0 % 

UGIL UGlL 

11 GW68ooo1 
02104l99 
C98050139001 
NORMAL 

100.0 % 

~ UGlL 

11 GW660001 -F 
02lo4199 

C9BO50139001 
NORMAL 

100.0 % 

UGIL 

RESULT QUAL CODEIRESULT QUAL CODE /RESULT QUAL CODE 1 RESULT QUAL CODE 
INORGANICS I , I 

I I 646 El 1 A ALUMINUM 43.3 B A 1106 B A 116300 

ANTIMONY 1.9 U 11.9 U 11.9 U I 11.9 U 

ARSENIC 2.3 1.5 U 

BARIUM 31.2 19.7 

BERYLLIUM 0.12 B A 0.10 U 

CADMIUM 2.7 UJ C 2.7 UJ 

CALCIUM 3980 I1600 

I C 14.2 B I A 12.7 UJ I c 

CHROMIUM 2.3 UL C 12.3 UL C 

COBALT 11.0 B A 15.6 B A 

COPPER 

CYANIDE 

0.0 111.7 

10.0 U 110.0 U 

VANADIUM 2.1 U I 13.4 0 I A 

ZlNC 36.6 0 A j90.0 

’ 472 

0.20 U 

17.7 

2930 

2.5 U 

2.3 UL c 

3.3 U I 
2.4 I 

124 B A 

1.6 B A 

015 

6.4 

0.2 U 

7.5 U 

1170 B A 

2.5 

4.2 B A 

3410 

2.9 U 

3.7 B A 

8.6 B A 

-.. 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO16 
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SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 

FIELD DUPLICATE OF: 

llGW710001 
02/02/99 

C90030114002 
NORMAL 
100.0 % 

UGlL 

llGW710001-F 

02lo2199 

C90030114002 

NORMAL 
100.0 36 

UGlL 

11 GW730001 

02Jo4J99 
C90050139002 
NORMAL 
100.0 % 

UGlL 

11 GW730001 -F 

02104l99 

C90050139002. 

NORMAL 

100.0% 

UGIL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 

.4 B A 12.7 U I 

! 1.9 U 

ALUMINUM 4380 12.7 U 

ANTIMONY 1.9 U 1.9 U 

ARSENIC 2.0 1.5 u 

BARIUM 111 50.2 

57 

ii u 

1.5 U I 11.5 U 

15.1 I 115.9 I 
BERYLLIUM 0.59 B A 0.1 U 

CADMIUM 2.7 UJ C 2.7 UJ C 

CALCIUM 4110 3336 

CHROMIUM 19.8 L C 2.3 UL c 

COBALT 21.8 0 A 17.9 0 A 

COPPER 13.1 2.4 U 

0.11 0 A 0.1 U 

2.7 UJ C 2.7 UJ C 

7onn 1760 

4.8 L I C 12.3 UL I c 
3.3 U I 13.3 U I 
4.7 12.4 U 

IRON 15800 1167 B ! A 1132 0 A 155.1 B ! A 

LEAD 4.3 0 A 11 U Il.0 U I 11 U I 
MAGNESIUM 2680 11460 11360 Ii420 

MANGANESE 1490 11670 I 

MERCURY 0.20 U 10.2 U 

NICKEL 35.6 120.7 

SELENIUM 2.5 U 2.5 U - 
SILVER 2.8 U 2.0 U - 
SODIUM 6340 5900 - 
THALLIUM 2.9 U 3.2 12.9 U I IL 

I 

p--p p-j-- 

-.9 U I 
B A 13.8 B A 12.1 U 

B I A (22.7 B A 114.5 0 A 

18.9 18 

0.20 U 0.2 U 

a.5 7.5 U 

1390 0 I A 948 0 I A 

VANADIUM 12.6 0 A 12.5 I 

ZINC 55.3 0 A 113.7 I 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO16 

SAMPLE NUMBER: 

SAMPLE DATE: 

LABORATORY ID: 
QC-TYPE: 

% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

11 GW84COOl 

02kJu99 
C90030114003 
NORMAL 

100.0 % 

UGlL 

RESULT QUAL CODE 

INORGANICS 

ALUMINUM 45.0 B A 

ANTIMONY 1.9 U 

ARSENIC 1.5 U 

BARIUM 23.8 

BERYLLIUM 0.10 U 

CADMIUM 2.7 UJ C 

CALCIUM .2390 

CHROMIUM 2.3 UL C 

COBALT . 3.4 0 A 

COPPER 3.9 

CYANIDE 10.0 U 

IRON 56.5 0 A 

LEAD 1.0 U 

MAGNESIUM 1580 

MANGANESE . 17.9 

MERCURY 0.20 U 

NICKEL 7.5 U 

POTASSIUM 1280 B A 

3.6 8 K C 

SILVER 2.8 U 

SODIUM 4950 

THALLIUM 5.5 

VANADIUM 2.1 U 

ZINC 10.7 B A 

11 GW849901 

02loz99 

C9BO30114004 
NORMAL 
100.0 % 

UGlL 

llGW840001 

lESULT QUAL CODE 

53.5 B A 

I .9 U 

I.5 U 

z4.3 

1.11 0 A 

2.7 UJ C 

2490 

5.9 L C 

5.0 0 A 

51 

10.0 U I 
xi.7 B A 

I .o U 

1630 

19.4 

2.8 U I 

11 GW86oool 11 GW860001-F 

021oz99 02/02/99 

C9BO30114005 C90030114005 

NORMAL NORMAL 

100.0 % 100.0 % 

UGlL UGIL 

tESULT QUAL CODE 

4.7 B A 

5.4 B d 

25300 . 

7.0 L c 

130 I 

Page 

tESULT QUAL CODE 

14.7 0 A 

1.9 U 

1.6 

177 

I.1 U 

2.7 UJ C 

10200 

!.3 UL C 

18.5 

2.4 U 

2570 

5 . U 

2;9 0 A 

22300 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 

Page 8 

SDG: WOO16 

SAMPLE NUMBER: 11 GW87OOOl 11 GW870001 -F 11 GW879901 11 GW879901 -F 

SAMPLE DATE: 02/05/99 02/05/99 02/05199 02/05/99 

LABORATORY ID: C9BO60118OOl C9BO60118001 C9BO60118002 C9BO50118OO2 

PC-TYPE: NORMAL NORMAL NORMAL NORMAL 

% SOLIDS: loo.0 % 100.0 % 100.0 % 100.0 % 

UNITS: UGIL UGlL UGlL UGIL 

FIELD DUPLICATE OF: 11 GW870001 llGW87OOOl-F 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 
ALUMINUM 42.9 B A 11.7 U 12.9 B A 12.7 U 

ANTIMONY 1.9 U 1.9 U 1.9 B A 1.9 U 

ARSENIC 1.5 U 1 .?I U 1.5 U 1.5 U 

BARIUM 252 256 257 259 

BERYLLIUM 1.0 B A 0.88 B A 0.97 0 A 0.83 0 A 

CADMIUM 2.7 UJ C 2.7 UJ C 2.7 UJ C 2.7 UJ c 

CALCIUM 183oo 17200 18200 17300 

CHROMIUM 2.3 UL C 2.3 UL C 2.3 UL C 2.3 UL C 

COBALT 13.3 0 A 11 B A 10.9 B A 10 0 A 

COPPER 3.5 2.4 U 2.7 2.4 U 

1 10.0 U 10.0 U 

IRON 25300 22400 25800 22600 

LEAD 1.0 U 1: U 1.0 U 1 U 

MAGNESIUM 11300 11600 11600 11700 

MANGANESE 1960 1970 2010 1990 

MERCURY 0.20 U 0.2 U 0.20 U 0.2 U 

NICKEL 49.7 54.2 52.9 51.5 

;----.- 5090 5360 5060 5070 

SELENIUM . 2.5 U 2.9 K C 2.5 U 2.5 U 

SILVER 2.8 U 2.0 U 2.8 U 2.0 U 

SODIUM 17900 17700 18300 17900 

THALLIUM 2.9 U 2.9 U 2.9 . U 2.9 U 

VANADIUM 2.1 U 2.5 0 A 3.7 B A 2.1 U 

ZINC 73.4 B A 45.3 0 A 65.7 0 A 45.6 B A 



.  ‘ 

m Tetra Tech NUS 

TO : R. KOTUN DATE: ihAY 13,19!39 

FROM: GRETCHEN A.-PHIPPS COPIES: DV FILE 

INTERNAL CORRESPONDENCE 

PIlT-O3-9-202 

SUBJECT: INORGANIC DATA VALIDATION -TOTAL AND DISSOLVED TAL METALS, 
CYANIDE AND TOC 
CT0 298 - NSWC WHITE OAK, MD 
SAMPLE DELIVERY GROUP SDG - WOO11 

SAMPLES: 

Overview 

201Sedimentsl 

11SD1020001 
2SD1010001 
2SD1040001 
2SD1070001 
2SD1090002 
2SD1120001 
9SD1070001 

11SD1030001 2SD1000001 
2SD1020001 2SD1030001 
2SD1050001 2SD1060001 
2SD1080001 2SD1090001 
2SD1100001 2SD1110001 
2SD1130001 9SD1060001 
9SD1080001 

The sample set for SDG WOOll, NSWC White Oak, consists of twenty (20) sediment samples. 
One (1) field duplicate pair (2SD1090001 / 2SD1090002) was included within this SDG. 

All samples were analyzed for target analyte list (TAL) metals, cyanide and total organic carbon 
(TOC). The samples were collected by Tetra Tech NUS on January 18 and 1!3, 1999 and 
analyzed Quanterra under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance I Quality Control (QAIQC) criteria. Metals and cyanide analyses were conducted using 
ICLP ILM03.014.0 methodology. TOC analyses were conducted using the Walkley-Black method. 

Summaly 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory method/preparation blanks, interference check sample (KS) 
results, matrix spike results, post digestion spike recoveries, laboratory duplicate results, field 
duplicate results, laboratory control sample (LCS) results, ICP serial dilution results, detection 
limits and analyte quantitation. 

All TAL metals analyses, with the exception of mercury, were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Mercury analyses were conducted using cold vapor AA. 

Areas of concern with respect’to data quality are listed below. 
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Maior Problems 

None 

Minor Problems 

. The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for copper was 
>1 10% quality control limit. The positive results <2X CRDL reported for copper were qualified 
as biased high, “K”. 

. The CRDL %Rs for selenium and thallium were <90% quality control limit. The positive 
results <2X CRDL reported for selenium were qualified as biased low, “L”. The nondetected 
results reported for selenium and thallium were qualified as biased low, “UL”. 

. Ttie following contaminants were detected in the laboratory method blanks at the following 
maximum concentrations : 

Samples Affected: 

Analvte 
Aluminum 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 

All 

Maximum 
Concentration 
116.6pglL 
0.9pglL 
0.9pglC ’ 
0.3UglL 
3529ugIL 
1 .OpglL 
l.lpg/L 
62.1 PglL 
107.4flglL 
0.9pg1L 
56.9pglL 
200.5pglL 
1 .O/.lglL 

(soil) Level 
116.6 mglkg 
0.9 mglkg 
0.9 mg/kg 
0.3 mgikg 
176.455 mglkg 
1.0 mglkg 
1.1 mglkg 
62:l mglkg 
107.4 mglkg 
0.9 mglkg 
56.9 mglkg 
200.5 mglkg 
1 .O mglkg 

An action level of 5x the maximum contaminant level has been used to evaluate 
sample data for blank contamination, Sample aliquot, percent solids and dilution 
factors were taken into consideration when evaluating for blank contamination. 
The positive results < the action level for beryllium, cadmium, cobalt arid sodium 
were qualified, “B”, as a result of blank contamination. No validation action was 
required for the remaining analytes since either the results were greater than the 
action level or were nondetects. 

. The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony, lead and selenium were 
~75% quality control limit. The positive results reported for antimony, lead and selenium were 
qualified as biased low, I”. The nondetected results reported for antimony and selenium 
were qualified as biased low, “UL”. 

l Laboratory duplicate imprecision (>35%) was noted for chromium. The positive results 
reported for chromium were qualified as estimated, “J”. The direction of bias could not be 
determined. 



MEMO TO: R. KOTUN - PAGE 3 
DATE: MAY 13,1999 

PITT-a34-202 

l Field duplicate imprecision (>50%) was noted for manganese. The positive results reported 
for manganese were qualified as estimated, ‘J”. The direction of bias could not be 
determined. 

l The ICP Serial Dilution Percent Difference (%D) for zinc was >lO% quality control limit. The 
positive results reported for zinc were qualified as estimated, “J”. The direction of bias could 
not be determined. 

The CRDL %R lead was <900/d quality control limit. However, no validation action was required as 
all results reported for lead were >2X CRDL. 

The Laboratory Control Sample (LCS) Percent Recovery (%R) for cyanide was ~120% quality 
control limit. However, no validation action was required as all results reported for cyanide were 
nondetected. 

A comparison of field duplicate pair (2SD1090001 I2SD1090002 ) is included in Appelndix C. 

Executive Summarv 

Laboratory Performance: The CRDL %Rs for several analytes were outside the 90-1110% quality 
cotitrol limit. Several analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: The MS %R foi antimony, lead and selenium were ~75% 
quality control limit. Laboratory duplicate imprecision was noted for chromium. Field duplicate 
imprecision was noted for manganese. The ICP Serial Dilution %D for zinc was >lO% quality 
control limit. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Inorganic Data Validation”, April 1993 Revision as amended for use within USEPA Region III. 
and the NFESC document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Gretchen A. Phipps 
Chemist 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Key: 
’ . . 

u - Value is a nondetect as reported by the laboratory. 

B - Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

UL - Nondetected result is considered biased low, “UL”, as a result of 
technical noncompliances. 

L - Positive result is considered biased low, “L”, as a result of 
technical noncompliances. 

K - Positive result is considered biased high, “K”, as a result of 
technical noncompliances. 

J - Positive result is considered estimated, “J”, as a result of 
technical noncompliances. 



APPENIDX A 
QUALIFIED ANALYTICAL RESULTS 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

V 

W 

X 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompiiance 

MSlMSD Noncompliance 

LCS/LCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision ’ 

Holding Time Exceedance 

ICPSenal Dilution Noncompliance 

GFAA PDS - GFAA MSA’s r < 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (c 2 x IDL for inorganics and cCRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticidelPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Pest/PCD% between columns for positive results 

Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
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SOIL DATA 
QUANTERRA 
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11SD1020001 I r*sninwr . .-- .-do1 
OIH8199 01/18/99 
A9A190155001 A9AI90155002 

NORMAL NORMAL 

67.8 % 80.5 % 

MGIKG MGIKG 

2SD1000001 2SD1010001 

01/19/99 01118/99 

A9A210191001 A9Al90155006 

NORMAL NORMAL 

76.2 % 75.0 % 

MGIKG MGlKG 

SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
W-TYPE: 

% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 

ALUMINUM 18500 4310 5810 2070 I 
ANTIMONY 0.83 UL D 0.70 UL D 0.73 UL : D 0.75 UL D 
ARSENIC 9.9 2.7 2.6 1.6 I 

BARIUM 55.1 9.8 49.9 16.1 / 

BERYLLIUM 0.28 B A 0.01 u I 0.05 B A 0.02 U / 

CADMIUM 0.06 U 0.05 u 2.9 , i 0.85 
1150 

CALCIUM 252 5040 4360 

CHROMIUM 36.9 J F 9.8 J F 66.7 J F 22.8 J F 

COBALT 3.6 1.1 B A 7.6 3.6 I 
- ----- cl-2 9 R? K f! 66 a 27.6 

LEAD 

MAGNESIUM 

J., ” a. 1 ” 0.r) ” I “.Y 
22800 6290 / 14800 6930 

12.4 L D 2.9 L j 0 246 L D 56.9 L D 
1120 174 I 5280 2630 
..,Y ” e ?A .I J 1 G 171 J G 169 J G MANGANESE 3Y.J J u L-e. 1 
n n_) inno 

- 
MERCURY “.“I “.“J I U.JL “.I I 

NICKEL 11.7 2.5 65.8 39.9 
I 

POTASSIUM 796 169 677 229 
^ A* I I, cn n-Jr! ‘IL j CD 0.73 UL CD 0.83 L I CD SELENIUM U.UJ “L b” v.rv 

n nr. Ir 0 

L 
- 

-- 
SILVER “.YJ I .a 0.50 U 0.51 u ! 

168 0 A 83.0 0 SODIUM A 181 B A 140 B I A 
THALLIUM 1.7 UL c 1.4 UL c 1.5 UL c 1.5 UL / c 

. 11.3 22.1 14.2 . VANADIUM 53.5 
ZINC 81.1 J I 38.6 J I 347 J I 111 J I 
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SOIL DATA 
QUANTERRA 
SDG: WOOii 
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SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2501020001 2SD1030001 2SDfO40001 
01/18/99 01119199 01/19/99 

A9A190155007 A9A210191011 A9A210191010 

NORMAL NORMAL NORMAL 
68.0 % 77.8 % 76.5 % 

MGIKG MGIKG MGIKG 

RESULT CIUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 
ALUMINUM 9000 2790 4240 

ANTIMONY 0.82 UL D 0.72 UL D 0.73 UL D 

ARSENIC 3.1 1.9 0.80 

BARIUM 44.7 35.9 37.9 

BERYLLIUM 0.02 U 0.07 B A 0.04 B A 

CADMIUM 0.86 0.71 0.31 B A 

CALCIUM 1520 659 578 

CHROMIUM 27.6 J F 10.8 J F 9.2 J F 

COBALT 7.1 4.5 7.0 

COPPER 34.1 12.0 27.9 

CYANIDE 3.7 U 3.2 U 3.3 U 

IRON 14800 13000 11200 

LEAD 98.8 L D 86.0 L D 12.8 L D 

MAGNESIUM 1770 769 I 1660 

MANGANESE 284 J G 552 J G 631 J G 

MERCURY 0.17 0.10 0.07 

NICKEL 22.7 12.0 22.0 

POTASSIUM 799 245 865 

SELENIUM 0.84 L CD 0.72 L CD 0.73 UL CD 

SILVER 1.6 0.49 U 0.50 U 

SODIUM 242 B A 77.3 B A 134 B A 

THALLIUM 1.6 UL c 1.4 UL c 1.5 UL C 

VANADIUM 29.6 17.3 139 

ZINC :40 J ! 105 I ! 61.6 I I 
I 

2SD1050001 

OlH9199 
A9A210191009 
NORMAL 
78.1 % 

MGlKG 

RESULT QUAL CODE 

4960 I 
0.72 UL I D 

1.1 i 
1 

47.5 

0.13 B A 

6.7 
I 

35.7 / 
I 

3.2 U ! 
13600 

12.7 1 / D 

1390 
I 

751 J 1 G 

0.08 

17.9 

1000 
I 

0.72 UL CD 

0.49 u 

65.6 B A 

1.4 UL C 
11.2 

94.7 J I 
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SOIL DATA 
QUANTERRA 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 

(X-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2SD1060001 2SD1070001 2SD1080001 2SD1090001 

01/19/99 01119199 01119199 01119/99 

A9A210i91006 A9A210191007 A9A210191008 A9A210191004 

NORMAL NORMAL NORMAL NORMAL 

80.5 % 74.1 % 72.2 % 72.8 % 

MGIKG MGlKG MGlKG MGIKG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 

ALUMINUM 4770 5460 6830 10100 

ANTIMONY 0.70 UL D 0.76 UL D 0.78 UL D 0.77 UL D 

ARSENIC 1.0 0.92 0.72 u I 2.1 

BARIUM 32.8 48.7 39.7 I 53.2 

BERYLLIUM 0.19 B A 0.09 B ’ A 0.11 B I 
I A 0.52 B A 

CADMIUM 0.05 U 0.05 U 0.06 .U I 0.05 U I 
446 481 478 I 

CALCIUM 436 

CHROMIUM 9.4 J F 9.2 J ; F 9.6 J F 15.8 J F 

10.4 8.8 I 
COBALT , 12.8 I 14.4 I 

COPPER 18.0 23.2 / 23.0 I 35.6 
I 

CYANIDE 3.1 U 3.4 U 3.5 u ’ 3.4 U 

IRON 11200 12700 13500 23200 

LEAD 9.1 L D 10.7 L D 10.5 L D 17.1 L D 

MAGNESIUM 1380 1860 I 1940 2040 
I 

MANGANESE 692 J G 705 J G 8 890 J 1 G 1250 J G 

- -:RCURY 0.06 U 0.07 0.07 I 0.07 u : 

NICKEL 13.9 19.9 20.5 25.9 
I 

POTASSIUM 1380 1670 1710 1680 I 

SELENIUM 0.70 UL CD 0.76 UL CD 0.78 UL I CD 1.0. L ! CD 

SILVER 0.47 U 0.51 U 0.53 u 0.52 U 

SODIUM 299 : 78.2 B A 148 El I A 91.8 B A 

THALLIUM 1.4 UL c 1.5 UL C 1.6 UL ; c 1.5 UL c 

12.4 11.6 VANADIUM - 16.7 11.9 

ZINC 45.0 J I 63.6 J I 61.6 J I 75.7 J I 

- 
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SDG: wooii 

SAMPLE NUMBER: 2SD1090002 2SDllOOOOl 2SDlllOOOl 2SD1120001 

SAMPLE DATE: 01/19/99 01/19/99 01119l99 01/19/99 

LABORATORY ID: A9A210i91005 A9A210191003 A9A210191002 A9A210191013 

@Z-TYPE: NORMAL NORMAL NORMAL NORMAL 

% SOLIDS: 73.2 % 75.9 % 80.9 % 83.8 % 

UNITS: MGlKG MGIKG MGIKG MGIKG 

FIELD DUPLICATE OF: 2SD1090001 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

INORGANICS 

ALUMINUM 6376 6650 4020 1520 

ANTIMONY 1.5 L D 0.74 ‘UL j D 0.69 UL D 0.67 UL j D 

ARSENIC 1.4 1.5 0.92 /, 0.62 u /_ 
1 

BARIUM 42.0 44.5 26.6 I 
18.4 i I 

BERYLLIUM - 0.21 B A 0.30 B / A 0.35 B A 0.12 B ,.A 

CADMIUM 0.05 U 0.21 B : A 0.14 .B A 0.21 B I A 
, 

CALCIUM 425 450 I 961 2270 I I 

CHROMIUM . 11.9 J F 12.1 J I F 10.1 J i F 12.7 J I 
I F 

COBALT 9.0 12.2 7.5 7.5 
I 

COPPER 23.7 28.0 I 20.7 I 26.0 
I 

CYANIDE 3.4 U 3.3 u : 3.1 U 3.0 u I I 

IRON 14600 14200 12000 j 5490 

LEAD 22.5 L D 13.0 L D 7.6 L D 13.0 L I D 

MAGNESIUM 1490 1810 1350 4500 

MANGANESE 539 J G 938 J : G 826 J G 458 J /G 

MERCURY 5.4 0.07 0.06 U I 0.12 
I 

NICKEL 16.8 33.4 16.0 45.1 
/ 

POTASSIUM 1440 1420 950 : 203 

SELENIUM 0.80 L CD 0.74 UL CD 0.69 UL ; CD 0.67 UL / CD 

SILVER 0.52 U 0.50 U 0.47 u 0.45 u / 

SODIUM 107 ‘B A 135 B A 116 B A 202 B ; A 4 

THALLIUM 1.5 UL c 1.5 UL c 1.4 UL : c 1.3 UL c 

VANADIUM 13.5 12.2 9.8 6.6 

ZINC 60.9 J i i0.5 J i 5i.5 J I 38.6 J I 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WoOli 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 

(X-TYPE: 

% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2SD1130001 9SD1060001 

01 II 9199 01118/99 

A9A210191012 AgAl 55003 

NORMAL NORMAL 

82.1 % 82.7 % 

MGIKG MGIKG 

RESULT QUAL COD1 

INORGANICS 
AI I MINI IM 7270 

:ESULT QUAL CODt 

590 

I.68 UL D 

1.68 

14.0 

I.01 U 

I.05 U 

ill 

I.9 J F 

5.4 

3.2 K C 

3.0 U 

1460 

2.7 L D 

364 

272 J G 

9.06 U 

9.9 

298 

0.68 UL CO 

0.46 U 

110 B P 

1.4 UL C 

5.3 

21.5 J 

. ,-- . . . . . . . . . . 
jiNTIMONY 0.68 UL D 

1 

. . . . . . . -... 
\RSENIC 0.91 

*AraIl IM 42.8 L rx...“... 

BERYLLIUM 0.24 B A 

(-tAl-lMlllM 0.40 
- _, .- . . . -. . . 

.A, r-1, IL, 530 

.s, .r\u..,, JM 14.0 J F 

30BALT 8.1 

COPPER 36.8 - 
CYANIDE 3.0 U 

,RON 16800 

’ FAD 10.2 L D 

.I \GNESIUM 2010 

MANGANESE 212 J G 
MERCURY . 0.09 

NICKEL 18.0 

POTASSIUM 1800 
SELENIUM 0.68 UL CD 

SILVER 0.46 U 

SODIUM 95.0 B A 

1HALLlUM 1.4 UC C 

VANADIUM 14.9 
ZINC 63.3 J 

I 

9SD1070001 
01118/99 
A9A190155004 
NORMAL 

88.4 % 

MGIKG 

IESULT QUAL CODE 

2920 

I.63 UL D 

3.59 U 

23.3 I 
3.19 B A 
D.05 U \ 
204 

7.4 J F 

4.4 

8.5 K C 

2.8 U 

11500 

1.4 L 0 

570 

465 J G 

0.06 U 

14.0 

421 

0.63 UL ‘3 
0.43 U 

111 B P 

1.3 UL C 

5.1 

39.7 J 

Page 5 

9SD1080001 
01/18/99 
A9A190155005 
NORMAL 

87.6 % 

MGIKG 

tESULT QUAL CODE 

I190 I 

1.59 U I 
I 

2.3 . / 
5.6 K I C 

2.9 u 

2980 

1.4 L /D 

377 

243 J ‘G 

0.06 u 

4.8 
I 

247 
I 

0.64 UL CD 

6.43. u 

78.8 B A 

1.3 UL C 

3.5 

16.9 J I 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
QCJY PE: 

% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

11SD1020001 
01/18/99 

A9Al90155001 
NORMAL 

67.8 % 

MGlKG 

RESULT QUAL CODt 

MISCELLANEOUS PARAMETERS 

TOTAL ORGANIC CARBON 1700 

11SD1030001 2SDlOOOOOl 
01118/99 01/19/99 
A9A190155002 A9A210191001 
NORMAL NORMAL 
80.5 % 76.2 % 

MGIKG MGIKG 

ESULT QUAL CODE 

‘200 

!ESULT QUAL CODE 

l1000 
-l 

Page 

2SD1010001 
01118/99 
A9A190155006 
NORMAL 

75.0 % 

MGlKG 

LESULT QUAL CODE 

1000 I 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 

Page 

SDG: WOO11 

SAMPLE NUMBER: 2SD1020001 2SD1030001 2SD1040001 2SD1050001 

SAMPLE DATE: 01/l 8199 01/19/99 01119/99 01/19/99 

LABORATORY ID: AgAl 55007 A9A210191011 A9A210191010 A9A210191009 

QC-TYPE: NORMAL NORMAL NORMAL NORMAL 

% SOLIDS: 68.0 % 77.8 % 76.5 % 78.1 % 

UNITS: MGIKG MGIKG MGlKG MGIKG 

FIELD DUPLICATE OF: 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

MISCELLANEOUS PARAMETERS 

TOTAL ORGANIC CARBON 13000 5800 3500 1300 I 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOOIt 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 

QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2SDi060001 
01/19/99 

A9A210191006 
NORMAL 

80 5 % 

MGlKG 

RESULT QUAL COD1 

MISCELLANEOUS PARAMETERS 
TOTAL ORGANIC CARBON 2000 I fR 

1 

2SD1070001 
01119/99 
A9A210191007 
NORMAL 
74.1 % 

MGIKG 

.ESULT QUAL CODE 

700 

2501080001 2SDl090001 
01/19/99 01/19/99 
A9A210191008 A9A210191004 
NORMAL NORMAL 

72.2 % 72.8 % 

MGIKG MGIKG 

LESULT QUAL CODE LESULT QUAL CODE 

I500 

Page 3 

1000 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

Page 4 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 

QC-TYPE: 

% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

MISCELLANEOUS PARAMETERS 

TOTAL ORGANIC CARBON 

2SD1090002 2SD1100001 
01/19/99 01119/99 
A9A210191005 A9A210191003 
NORMAL NORMAL 
73.2 % 75.9 % 

MGIKG MGIKG 

2SD1090001 

RESULT QUAL CODE RESULT QUAL CODE 

1200 2600 230 

2SD1110001 
01/19/99 

A9A210191002 
NORMAL 

80.9 % 

MGIKG 

RESULT QUAL CODE 

2SDli20001 
01119199 
A9A210191013 

NORMAL 

83.8 % 

MGIKG 

RESULT QUAL CODE 

980 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

Page 5 

SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2SD1130001 9SD1060001 
.01/19/99 01/18/99 
A9A210191012 A9A190155003 
NORMAL NORMAL 
82.1 % 82.7 % 
MGIKG MGIKG 

9SD1070001 
01/18/99 
A9A190155004 

~ NORMAL 

88.4 % 
MGIKG 

9SD1080001 
01/18/99 
A9A190155005 
NORMAL 
87.6 % 
MGIKG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

MISCELLANEOUS PARAMETERS 

TOTAL ORGANIC CARBON 1300 1100 1200 
I 

RESULT QUAL CODE 

960 I 
/ 
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RON KOTUN 

SEAN NIXON 
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C-PITT 039465 

DATE: MAY 14,1999 

COPIES: DV FILE 

ORGANIC DATA VALIDATION - VOAS, SVOAS, PESTICIDESIPCBS, AND EXPLOSIVES 
CT0 298 NSWC WHlTE OAK, PENNSYLVkjNlA 
SDG - WOO09 a 

13lAqueous 
11sw1000001 11 sw1010001 9sw1000001 9sw1010001 9sw102000’1 9sw1030001 
9SW1040001 9SW1050001 9SW1050002 9TWOO20001 TBOI 1299 TBOI 1399 
TRPBLK 

Overview 

The sample set for CT0 298 NSWC White Oak, Pennsylvania SDG WOOO9, consists of thirteen (13) aqueous 
environmental samples including three (3) trip blanks. The field crew specified sample 9SW1050001 for Matrix 
Spike/ Matrix Spike Duplicate (MSIMSD) analysis. 

All of the samples were analyzed for selected Target Compound List (TCL) Low Concentration volatiles, Low 
Concentration semivolatiles, pesticides/PCBs, and explosives. The samples were collected by Tetra Tech NUS 
on January 11-13, 1999 and analyzed by Quanterra - North Canton under Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. The VOAs and SVOAs analyses were 
conducted according to Contract Laboratory Procedure (CLP) OLC02.1, the pesticides/PCBs according to CLP 
OLM03.1, and the explosives were analyzed according to SW-846 Method 8330. 

Summay 

All analytes were successfully analyzed with the exception of those compounds that were rejected. The findings 
offered in this report were based upon a general review of all available data including data completeness, holding 
times, calibration data, laboratory and field quality control blank results, GC/MS tuning and performance, Matrix 
Spike (MS)/ Matrix Spike Duplicate (MSD) analyses, surrogate spike recoveries, Laboratory Control Sample 
(LCS) analyses, field duplicate results, compound identification and quantification, and detection limits. 

Areas of concern with respect to data quality are listed below. 
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C-PITT-W-9-1 65 

MAJOR PROBLEMS 

Volatiles 

. Initial and continuing calibrations contained Relative Response Factors below the 0.05 quality control limit for 
2-butanone, 2-hexanone, and acetone. The nondetected results for the aforementioned compounds were 
rejected, UR, in the affected samples (all samples). 

Semivoiatiles 

. No major problems were noted. 

Pesticides 

. The following positive results in the following samples were rejected, R, for Percent Differences (%Ds) 
between analytical columns in exceedance of the 100% quality control limit: 

9SW1000001: Heptachlor 
9SW1010001: Heptachlor 
QSW1020001: Heptachlor 
9SW1030001: Heptachlor 
QSWI 040001: Heptachlor 
9SW1050001: Heptachlor 
QSW1050002: Heptachlor 
9lVV0020001: beta-BHC, delta-BHC 

. No major problems were noted. 

MINOR PROBLEMS 

Volatiles 

. The following contaminants were detected in the field quality control/method blanks: 

Maximum 
Analvte 
Chloroform 

Concentration 
0.18 ug/L 

Trichloroethene 0.11 ug/L 
Toluene 0.16 uglL 
Chlorobenzene 0.12 uglL 
Ethylbenzene 0.12 uglL 
Total xylenes 0.34 ,ug/L 
1 ,bDichlorobenzene 0.14 ug/L 
1 ,4-Dichlorobenzene 0.18 ug/L 
1,2-Dichiorobenzene 0.14 uglL 
1,2,4-Trichlorobenzene 0.16 ug/L 
Methylene chloride’ 2.5 uglL 

Aqueous 
Action level 
0.90 ug/L 
0.55 uglL 
0.80 uglL 
0.60 uglL 
0.60 uglL 
1 .i uglL 
0.70 uglL 
0.90 uglL 
0.70 ug/L 
0.80 uglL 
25 uglL 

Samples Affected: All. 
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1. maximum amount found in trip blank. 

Sample aliquot and dilution factors were taken into consideration when applying the action levels. 
Positive results for 1.2,4-trichlorbenzene, chloroform;and methylene chloride reported below the action 
levels were considered false positives and qualified, (B). It should be noted that field quality control 
blanks were not qualified for field quality control blank contamination. 

l The data were acceptable as reported by the laboratory. 

Pesticides/PCBs 

l The following contaminants were detected in the preparation/instrument blanks: 

Analvte 
Maximum Aqueous 
Concentration Action level 

Heptachlor 0.0047 ug/L 0.0235 uglL 
Aldrin 0.0019 ug/L 0.0095 ug/L 
Heptachlor epoxide 0.00056 uglL 0.0028 uglL 
Dieldrin 0.0082 uglL 0.041 ug/L 
4,4’-DDD 0.0044 ug/L 0.022 uglL 
4$-DDE 0.0018 ug/L 0.009 ugtL 
Endrin aldehyde 0.010 ugll 0.05 ug/L 

Samples Affected: All. 

Sample aliquot, dilution factors, and percent solid were taken into consideration when iapplying the 
action levels. Positive results for Heptachlor, Aldrin. Heptachlor epoxide, Dieldrin, 4,4’-DDD, and 4,4’- 
DDE reported below the action levels were considered false positives and qualified, @). 

l Samples 9lW00200001 yielded surrogate %Rs below the 60% quality control limit for decachlorobiphenyl on 
both columns. The positive and nondetected results were qualified as estimated, J and UJ, in the 
aforementioned sample. 

l The following samples contained positive results for the following compounds that were qualified as 
estimated, J, as a result of analytical column %Ds in exceedance of the 25% quality control limit. 

11SWlOOOOO1: beta-BHC, Endosulfan I, Endosulfan sulfate, gamma-Chlordane 
11SW1010001: 4,4’-DDT, beta-BHC, Endosulfan I, Endosulfan sulfate, gamma-Chlordane 
9SW1000001: 4,4’-DDT, alpha-BHC, alpha-Chlordane, beta-BHC, Endosulfan sulfate, gamma- 

Chlordane, 
9SW1010001: 4,4’-DDT, alpha-BHC, alpha-Chlordane, beta-BHC, gamma-Chlordane, Aroclor 1232 
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Positive results reported below the Contract Required Quantitation Limits (CRQL) were qualified as estimated, (J). 

Laboratory Performance: Nondetected results for acetone, 2-butanone, and 2-hexanone were rejected for gross 
calibration noncompliances. Gross noncompliances of pesticide/PCB analytical column precision resulted in the 
rejection of positive results for Heptachlor, beta-BHC, and delta-BHC is several samples. Blank contamination was 
noted for 1.2,4-trichlorbenzene, chloroform, methyl&e chloride, Heptachlor, Aldrin, Heptachlor epoxide, Dieldrin, 
4,4’-DDD, and 4$-DDE. Data imprecision resulted in the estimation of positive results for several pesticides/PCBs 
compounds in several samples. 

Other Factors Affecting Data Quality: Low pesticide/PCB surrogate recovery resulted in the estimation of 
positive and nondetected results in sample 9TWO0200001. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for Organic Data 
Validation”, September 1994 Revision as amended for use within USEPA Region Ill, and the NFESC document 
entitled “Navy Installation Restoration Laboratory Quality Assurance Guide ” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified 
in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Environmental Sciekfist 
Tetra Tech NUS 

‘Data Validation Quality Assurance Officer 
Tetra Tech NUS 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as rep&ted by the Laboratory 
3. Appendix C - Support Documentation. 



DATA QUALIFIER TABLE: 

u - Value is a nondetected result as reported by the laboratory. 

UJ - Nondetected result is considered estimated as a result of various technical noncompliances. 

B - .Positive result is considered to be an artifact of blank contamination. 

J - Positive result is considered estimated as a result of various technical noncompliances. 

UR - Nondetected result is rejected for gross technical noncompliances. 

R - Positive result is rejected for gross technical noncompliances. 



TENTATIVELY IDENTIFIED COMPOUND SUMMARY 

Volatiles 
trichloromonofluoromethane 

Semivolatiles 
6,6,6-trichloro-2-hexanone 
Caprolactam 



APPENDIX A 
Qualified Analytical Results 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

cl 

R 

S 

T 

U 

v 

W 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

MSlMSD Noncompliance 

LCSlLCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision . 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MEA’s r c 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (c 2 x IDL for inorganics and cCRQL for organic@ 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticidelPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Pest/PCD% between columns for positive results 

Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA Page 1 

SDG: WOO09 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11 SW1 00000 1 11sw1010001 9sw1000001 9sw1010001 
01113199 01113/99 01112/99 01/12/99 
A9A150171001 A9A150171002 A9Al40148003 A9Al40148004 
NORMAL NORMAL NORMAL NORMAL 
100.0 % 100.0 % 100.0 % 100.0 % 
UGlL UGlL UGlL UGIL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
VOLATILES 
1 ,I, l=TRICHLOROETHANE 1 u ’ 1 U- 1 U 1 U 

1 ,I ,2,2-TETRACHLOROETHANE 1 U 1 u 1 U 1 U 
1 .I .2-TRICHLOROETHANE 1 U 1 U 1 U 1 U 

’ ( I, 1 -DICHLOROETHANE 1 U 1 u 1 U 1 IJ 

1 I-DICHI C)RI-IFTHF~~JE 1 U 1 U 1 U ‘I U 
ENE 1 U 1 U 1 U 1 U 

. , . - . -. . --. . - - . . -. 
I,2 DICHLOROBENZI 

1,2,4 TRlCHLOROBEl --. .- NZENE 

1.2-DIBROMO-3-CHLOROPROPANE 

, I I I I . I 

0.3 B I A 10.52 B U U i f A II I I II I I 
1 u ! 11 U 11 U II U 

4 9-DIBROMOETHANE 1 U I 1 U 1 U 1 U 

I,2 -.-. .--. -DlCHI OROETHANE 1 U 1 U 1 U 1 U 

1 .ZDICHLOI ROPROPANE 1 U I 1 U 1 U 1 U 

1.3 DICHLOROBENZENE 1 U II U 11 U I’ U 

‘.A lXf!UI nRflRFN7FNF 1 U I II U I II U I I1 U I 

r.--.w 

BENZE 

BF.-. 
BROl _..-...-_ ___.. 
BROMOMETHANE 1 U 1 U 1 u 1 U . 

CARBON DISULFIDE 1 U 1 U 1 U 1 U 
cAQ=nh! TET!WCHLOR!DE 1 U 1 U 1 U 1 U “, I. .I_. 
CHLOROBENZENE 1 U 1 1 U 1 U 1 U 
CHLOROETHANE 1 U ! 1 U 1 U 1 U 
CHLOROFORM 1 u I 1 u ’ 1 U ‘0.17 B A 
CHLOROMETHANE 1 u I 1 U 1 U 1 U 

CIS-1,2-DICHLOROETHENE 1 u ; 1 U I ’ U 1 U 
CIS-1,3-DICHLOROPROPENE 1 u 1 ‘U 1 U 1 U ,. I 
DIBROMOCHLOROMETHANE 1 u ! 1 u ! 1 u 1 U 
ETHYLBENZENE 1 U i 1 U I 1 U 1 U 

..--..... -..- --.-_ -... n 04 R I R na R R n73 B 8 0.5 B , B 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO09 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: . 
FIELD DUPLICATE OF: 

11sw1000001 11sw1010001 9sw 1000001 9sw1010001 
01/13/99 01113/99 01112199 01112199 

A9A150171001 A9A150171002 A9A140148003 A9A140148004 

NORMAL NORMAL NORMAL NORMAL 
100.0 % 100.0 % 100.0 % 100.0 % 

UGlL UGlL UGlL UGlL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

VOLATILES 
TETRACHLOROETHENE 1 U 1 U 1 U 1 U 
TOLUENE 1 U 1 U 1 U 1 U 
TRANS-1,2-DICHLOROETHENE 1 U 1 U 1 U 1 U 

. . 
TRANS-1,3-DICHLORO;PROPENE 1 U 1 u 1 U 1 U 
TRICHLOROETHENE 1 U 1 U 1 u ’ 1 U 
VINYL CHLORIDE 1 U 1 U 1 U 1 U 

XYLENES, TOTAL 1 U 1 U 1 U 1 U 



CT8298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SD& WOO09 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

9sw1020001 9sw1030001 
01/12/99 01112l99 
A9A140148005 A9Al40148006 
NORMAL NORMAL 
100.0 % 100.0 % 
UGlL UGIL 

9sw1040001 
01/12/99 
A9A140148007 
NORMAL 
100.0 % 
UGlL 

9sw1050001 
01112/99 
A9Al40148001 
NORMAL 
100.0 % 
UGlL 

I I I 
RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT PUAL CODE 

.,A. .-*. -1 I I I VULA I ILiE: 

1 4 ~~TRICUI nRf-,FTUANF 1 U / I1 u I I1 u I Ir u 1 
; 11 I,I~...*“.,LV..VL...,...- .*,*-TETRACHL~R~ETHANE 1 U 1 U 1 U 1 U 
1 ,1,2-TRICHLOROETHANE 1 U 1 U 1 U 1 U 
1 .I-DICHLOROETHANE 1 U 1 U 1 U 1 U 
1 ,I-DICHLOROETHENE 1 U 1 U 1 U 1 U i.~ .I\ 
1,2 DICHLOROBENZENE 1 U 1 U 1 U 1 U iarc 
1.2.4 TRICHLOROBENZENE 1 U 1 U 1 U 1 U -2.s 
1,2-DIBROMO-3-CHLOROPROPANE 1 U 1 U 1 U 1 U ;.z 
I ,2-DIBROMOETHANE 1 U 1 U 1 U 1 U -~< : 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: woo09 

Page 4 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

9sw1020001 
01112l99 
A9A1~0148005 
NORMAL 
100.0 % 
UGlL 

VOLATILES 
TETRACHLOROETHENE 
Tn’ ‘JENE 

CC-1 ~~l-blfWl I-IROETHENE 

tOPROPENE 

Jr\“L I I u.2 

RESULT PUAL CODI 

0.13 J P 

1 U 

1 U 

1 U 

0.25 B A 

TRAI .- .,- -.-..-... 

TRANS-I$DICHLOF 
TRICHLCD”C~UCU’ 

VINYL CHLORIDE’ 1 U 

XYLENES, TOTAL 1 U 

9sw1030001 9sw1040001 
01112/99 OlH2l99 
A9A140148008 A9A140148007 
NORMAL NORMAL 
100.0 % 100.0 % 
UGlL UGlL 

9sw1050001 
01112l99 
A9A140148001 
NORMAL 
100.0% 
UGR 

RESULT QUAL CODE RESULT QUAL CODE 1 RESULT QUAL COPE 
I I 

1 U 1 U 1 U 
1 U 1 U 1 U 
1 u 1 U 1 U 
1 U 1 U 1 U 
1 U 1 U 1 U 
1 U 1 . u 1 U 

1 U 1 U 1 U 
I 
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WATER DATA 
QUANTERRA 
SDG: WOO09 

Page 

9lw0020001 
OlH1/99 
A9A130107001 
NORMAL 
100.0 % 
UGlL 

TBOI 1299 
01112/99 
A9A140148008 
NORMAL 
100.0 % 
UGIL 

SAMPLE NUMBER: 9sw1050002 
SAMPLE DATE: 01/12/~9 
LABORATORY ID: A9A140148002 
QC-T?PE: NORMAL 
% SOLIDS: 100.0 % 
UNITS: UGlL 
FIELD DUPLICATE OF: 9sw1050001 

TBO11199 
01111199 
A9A130107002 
NORMAL 
100.0 % 
UGlL 

LESULT QUAL CODE 

I U 
I U 
I U 
I U 
I U 
I . u 
I U 

u . 
I U 

U 
U 

I U 
U 

i UR C 

i UR C 

i U 
i UR C 

I U 
I U 

I U 
I U 
I U 
I U 

U 
U 

++ 
U 
U 
U I 

I u ./ 

I U 

I U I 
I U I 

2.5 

fESULT QUAL CODE :ESULT QUAL CODE RESULT QUAL CODf 
VOLATILES 

I U I 1 U I 1 ,l,l-TRICHLOROETHANE 1 
1 ,I ,2,2-TETftACHLOROETfiANE 1 U 
1 1 P-TRICHLOROETHANE 1 U 

U 

U I U 
I U 
I U 

I 

U 
U I I,1 -DICHLOROETHANE 

1 ,l -DICHLOROETHENE 
I,2 DICHLOROBENZFNF 
1,2,4 TRICHLOROBL. .--. ._ 
1.2-DIBROMO-3XHLOROPROPANE 

1 U 
1 U 
1 U 

1 U 

.-. .- , 
INZENE 1 U I 

==Fi= I U 
I U 

I 

U =a= 1.2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1~3 OICHLOROBENZENE 

1 
1 U. 

u 
I 

1 IJ 
1 U 

I 
I U 

I 
I U I 

,-RI ITANnNF ~-““.r...“..L: 

‘P”’ “DOBENZENE 

p-KXANONE 

s-&THYL-2-PENTANONE 

ACETONE 

BENZENE 
BROMOCHLOROMETHANE 

0.22 

-.. 

B 

I 

I A 
* 

5 

IIR 

UR 

I 

C 

I: 

5 U I 
I 

5 UR 
i c 

0.13 J i I P 

1 U I 

I U I 
I 

I U I U 
U I BROMODICHLOROMETHANE 1 u / 

BROMOFORM - 1 U / 

BRO~,,WCTUILIC 1 U 

. CARbw. Y,UVL 
CARI 

n”lvlC I rvw.L I 

,n,., l,lCFl “.F,DE 1 u I 

BON TETRACHLORIDE I U 

iNE 1 U 
_. .- - ~ 
CHLOROBENZE 

=EE 
I 

I U 

E=k U 
I 

I u I U I 

Fq= 
U 

CHLOROETHANE 1 U 

CHLOROFORM 1 U 
I, 

CHLOROMETHANE 1 ” 
I 

CIS-1,2-DICHLOROETHENE 1 U I 
. 

CIS.1.3-Dlt ___ .,_ -.:HLOROPROPENE 1 u I 

DlBROMOCHLOROMETHANE 1 U I 
*a 

, 
I.28 J P 

U 
U 
U ETHYLBENZENE 1 v 

..P-rll”I CLIC #.“a nl¶,ne 7.8 B 
I 

I.79 B B 2.3 I 
I 



CT0299 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO09 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 
TETRACHLOROETHENE 
TOLUENE 

TRANS-1.2.DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 

9sw1050002 
01112/99 
A9A140148002 
NORMAL 
100.0 % 
UGIL 

9sw1050001 

RESULT QUAL CODI 

0.12 J P 

1 U 

1 U 
1 U 

TRICHLOROETHENE 1 U 

VINYL CHLORIDE 1 U 

XYLENES, TOTAL 1 U 

9Tw0020001 
01/l 1199 
A9A130107001 
NORMAL 
100.0 % 
UGlL 

IESULT QUAL CODE 

1.28 J P 
I U I 

1 

I U 
I U 
!.2 I 

I U 
I U I 

TB011199 
01/l l/99 
A9A130107002 
NORMAL 
100.0 % 
UGlL 

!ESULT QUAL CODE 

U / 
U I 

Page 6 

TBOI 1299 
01112199 
A9A140148008 
NORMAL 
100.0 % 
UGIL 

LESULT QUAL CODE 

U 
U I 
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Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

TBOI 1399 
01113199 
A9A150171003 
NORMAL 
100.0 % 
UGIL 

RESULT QUAL CODt 

II 

100.0 % 

RESULT QUAL CODE 

II 

100.0 % 

II 

100.0 % 

RESULT QUAL CODE RESULT QUAL CODE 

1 ,l ,l-TRICHLOROETHANE 1 U 
1,1,2.2-TETRACHLOROETHANE 1 U 
1 ,l,P-TRICHLOROETHANE 1 U 
l,l-DICHLOROETHANE 1 U 
1.6DICHLOROETHENE 1 U 

.s 1,2 DICHLOROBENZENE 1 U 

.I_.. 
1,2,4 TRICHLOROBENZENE 1 U 
1,2-DIBROMO-3XHLOROPROPANE 1 U 
1,2-DIBROMOETHANE 1 U 
1,2-DICHLOROETHANE 1 U 
1 .2-DICHLOROPROPANE 1 U 
1.3 DICHLOROBENZENE 1 U 
1,4 DICHLOROBENZENE. 1 U 

2-BUTANONE 5 UR C 

2-HEXANONE 5 UR C 
4-METHYL-2-PENTANONE 5 U 
ACETONE 5 U 

BENZENE 1 UR C 
BROMOCHLOROMETHANE 1 U 
BROMODICHLOROMETHANE 1 U 
BROMOFORM 1 U 
BROMOMETHANE 1 U 

CARBON DISULFIDE 1 U 

CARBON TETRACHLORIDE 1 U 
CHLOROBENZENE 1 U 
CHLOROETHANE 1 U 
CHLOROFORM 1 U 
CHLOROMETHANE 1 U 
CIS-1,2-DICHLOROETHENE 1 U 

CIS-1,3-DICHLOROPROPENE 1 U I I 

DIBROMOCHLOROMETHANE 1 u I 

ETHYLBENZENE 1 u t 
.ICT”“I ChlC FYI rtD,tlE 1.8 
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CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO09 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TBO11399 
01113/99 I I I I II 

A9A150171003 
NORMAL 
100.0 % 100.0 % 100.0 % 100.0 % 

UGIL 

VOIATILES 
TETRACHLOROETHENE 

TOLUENE 
TRANS.1.2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 
XYLENES, TOTAL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

1 U 

1 U 

1 U 

1 U I 
1 U I 

1 U 

1 U 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO09 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11 SW1 000001 
01113/99 
A9A150171001 
NORMAL 
100.0 % 
UGIL 

11sw1010001 9sw1000001 
01113/99 01112/99 
A9A150171002 A9Al40148003 
NORMAL NORMAL 
100.0 % 100.0 % 
UGIL UGIL 

9sw1010001 
01112/99 
A9Al40148004 
NORMAL 
100.0 % 
UGIL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
SEMIVOLATILES 

RESULT QUAL CODE 

2,2’-OXYBIS(l-CHLOROPROPANE) 5 U I 15 U I I6 II I I5 II I 

9 d ~TI)I~.UI ntmrwwnl 20 U 
” 

20 U 20 U 20 U ‘.,T,I- I I..“. ICV..W. * .-..v- 
2,4,6-TRICHLOROPH-ENOL 5 U 5 u 5 U 5 U 

2+,WDICHLOROPHENOL 5 U 5 U 5 U I 5 U 

PA-DIMETHYLPHENOL 5 U 5 U 5 U 5 U 

2,4-DINITROPHENOL 20 U 20 U 20 U 20 U 

2,4-DINITROTOLUENE 5 U 5 U 5 U 5 U 
i,ll* 

2,BDINITROTOLUENE 5 U 5 U 5 U 5 U 
5 U 5 U 5 U 5 U jr $,. 

2-CHLORONAPHTHALENE 
5 U 5 U 5 U 5 U 4 

2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 5 U 5 U 5 U 5 U 

2METHYLPHENOL 5 U 5 U 5 U 5 U 

2-NITROANILINE 20 U 20 U 20 U 20. U 

2-NITROPHENOL 5 U 5 U 5 U 5 U 

3.3’-DICHLOROBENZIDINE 5 U 5 U 5 U 5 U 

3-NITROANILINE 20 U 20 U 20 U 20 U 

4,6-DINITRO-2-METHYLPHENOL 20 lJ U 20 ‘U 20 U 

4-BROMOPHENYL PHENYL ETHER 5 U 
i ‘5 

U 5 U 5 U 

4-CHLORO-3-METHYLPHENOL 5 u 5 U 5 U 5 U 

4-CHLOROANILINE 5 U 5 U 5 U 5 U 

4-CHLOROPHENYL PHENYL ETHER 5 .U 5 U 5 U 5 U 
I 

4-METHYLPHENOL 5 U 5 U 5 U 5 U I 

4-NITROANILINE 20 U 20 U 20 U 20 U 

4-NITROPHENOL 20 U 20 U 1.6 J P 20 U 

ACENAPHTHENE 5. U 5 U 5 u I 5 ii 
I 

ACENAPHTHYLENE 5 U 5 U 5 U I 5 U 
I 

ANTHRACENE 5 U 5 U 5 U I 5 U 

BENZO(A)ANTHRACENE 5 U 5 U 5 U 5 U 

5 U 5 U 5 U , 
BENZO(A)PYRENE 5 U I 

‘BENZO(B)FLUORANTHENE 5 U 5 U 5 u ./ 5 U 

BENZO(G,H,I)PERYLENE 5 U I 5 U 5 u t 5 U 

55 BENZO(K)FLUOFLANTHENE 5 U , 
CIIC,~ PUI nDnETUAYVIRdFTUANF 5 U I 5 U 5 U 5 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO09 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11sw1000001 11svy1010001 9sw1000001 9sw1010001 
01ll3l99 01113/99 01112/99 01112l99 
A9A150171001 A9A150171002 A9A140148003 A9A140148004 
NORMAL NORMAL NORMAL NORMAL 
100.0 % 100.0 % 100.0 % 100.0 % 
UGlL UGlL UGIL UGIL 

I\L”“L I “v-b -“I- ..-“.a-. 9.,.x- WV-L U”YC RCYUL, WV-L VVYC 

SEMIVOIATILES 
BIS(2mETHyLHEX” ‘“’ ‘T-’ ‘*’ --t-r * II I r; II I c I, 1 r II I 

- 

VI-N. 

DIBE 

rL,rnInnurlc 

BUTYLBEF”“’ ” VL, L r HTHAIATE 
t-“m”EC.I unn . axarE 
DI-N-BUTYL PHTHALATE 
-* “.OCTYL PHTHALATE 

NZO(A,H)ANTHRACENE 
WCXNZOFURAN 

““‘HYL PHTHALATE 
ww,~THYL PHTHAIATE 

-’ “-WNTHENE 
r~uuttENE 
I ‘S-Ylnlll rmr\“r.#vr.,c 

~~~,~LVT\VPV I nv,cNE 
- -’ .’ ----‘KLOPENTADIENE 

4wiLuKut WINE 
~~vit’io(i ,2,3-CD)PYRENE 
ISOPHORONE 

” “‘TROSO-DI-N-PROPYIAMINE 
TROSODlqHENYLAMlNE 
..- .._. -..- 

I 
NI I KUUtNLt:IJE 

---‘-I -YLOROPHENOL 

rntnAn~HRENE 

PHENOL 

PYRENE 

- 

N-N, 

N-NI 
NAPHTHALENI 
_..---em..--. 

- 
WzN I Alit 
-.a-.a.... 

- 

Y Y D ” a 

5 U 5 U 5 U 5 ;; 
5 U 5 U 5 U 5 U 
5 U 5 U 5 U 5 U 
5 U 5 U 5 U 5 U 
5 U 5 U 5 U 5 U 
5 U 5 U 5 u . 5 U 
5- U 5 U 5 U 5 lJ 
5 U 5 U 5 U 5 U 
5 U 5 U 5 U 5 U 
5 U 5 U 5 U 5 U 
5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 
5 U 5 U 5 u 5 U 
5 U 5 U 5 U 5 U 
5 U 5 U 5 U 5 U 
5 U 5 U 5 U 5 U 
5 U 5 U 5 U 5 U 
5 U 5 U 5 U .s U 
5 U 5 U 5 U 5 U 
5 U 5 U 5 U 5 U 
20 U 20 U 20 U 20 U 
5 U 5 U 5 U 5 U 
5 U 5 U 5 U 5 U 

5 U 5. U 5 U 5 u / 

- 

- 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO09 
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9sw1040001 
01112i99 
A9A140146007 
NORMAL 
100.0 % 
UGIL 

9sw1050001 
01112/99 
A9A140146001 
NORMAL 
100.0 % 
UGlL 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

9sw1020001 9sw1030001 
01/12/99 01112/99 
A9A140146005 A9A140146006 
NORMAL NORMAL 
100.0 % 100.0 % 
UGlL UGlL 

ESULT QUAL CODE 

U 

0 U 
U 
U 
U 

‘0 U 

U 
U 

, U 
U 

, U 
I U 

10 U 
I U 
, U 

10 U 

10 U 
, U 
1 U 

, U 

, U 

U 
0 U 

0 U 
U 

U I 
U I 
U / 

U I 
U I 
U ! 
U 
II 

IESULT QUAL CODE !ESULT QUAL CODE 

SEMIVOLATILES 
‘) ~‘-nYYRlnrr-~ULOROPROpANE) 

PHFNnl 2,4$TRICHLORO. . ._. ___ 
.._. ‘ROPHENOL ..-.. -- 

2,CDICHLOROPHENOL 
2,4-DIMETHYLPHENOL 

2,4-DINI rROPHENOL 

2,4-DINITROTOLUENE 

RESULT QUAL CODf 

5 U 

20 U 

2,4,6-TRICHLO 5 U 

2Jpl nlan , ,,,,dNAPHTHALENE 
2-c. ,L” ..V, . .-..-.. “I ARflPHFNfM 

NAPHTHALENE 
‘Lana 

I 
5 U 

5 

5 

U 

U 

5 U 

5 U 

20 

I 

U 

5 

5 

U 

U 

5 U I 

i U 
!O U I 

1 U 
!O U 
, U 

I 

i U I 

i U 
i U 
!O U 
i u . 
i u . 

2-METHYL 

2-METHYLPHEIwL 
2-NITROANILINE 

2-NITROPHENOL 
3,3’-DICHLOROBENZIDINE 

3-NITROANILINE 

4.6-DINI rR&&MEI”“, DUCklAl 
, ,, I &.r, ILI.“L 

4-BROMOPHENYI _ PHENYL ETHER 

4-CHLORO-3-MET.. . L. . s-n.-- ‘UVI DUCNfll 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

20 U 

5 U 

5 U 

20 U 
20 U I 

/ 

5 U 

5 U I 
5 u ’ 

5 U 
II 

i U 
i U 

i U 

i s U 
!O U 
i u 
i U 

5 u 
!O U 
i U 
5 

--- 

U 
!O U 
!O U 
5 U 

I 
!O U I 

‘” 
5 U 
5 U 
5. U 

1 U 
, U 
1 U 
1 U 
, u ! 
, U I 
, U I 

, U I 
i U 

A-N 

4-METHYLPHENOL 

-“-““THYLENE 

ITROANILINE 

:.,I? 

iTRO;HENDL 
WAPHTHENE 

ANTHRACI 

3 

3 

” 

IJ I 

20 

5 

U 

U 

20 

/ 

u I 

5 U I 
.a 

- 

Il”C / 

\NTHRACENE 5 U I 

r’YRENE 5 U j 

c, I InDAklTLlEklF 5 U I 

. 
BENZO(A)p 
RENZO(B)L nvvv,-n. -8 ..mv.mw 

B-..--.-, ~. , iENZOfG.H.IIPERYLENE 5 u j 

BENZOIKlFLUt IRANTHENE 5 U 
.I 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO09 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

9sw1020001 9sw1030001 
01112199 01112/99 
A9A140148005 A9A140146006 
NORMAL NORMAL 
100.0 % 100.0 % 
UGlL UGlL 

SEMIVOLATILES 
BISf2-ETHYLHEXYLIPHTHALATE 

RESULT QUAL CODE RESULT QUAL CODE 

5 U I 
I 5 U I 

BUTYLBENZYL PHTHALATE 5 U 5 u 
CHRYSENE 5 U 5 U 
DI-N-BUlYL PHTHALATE 5 U 5 U 
DI-N-OCTYL PHTHALATE 5 U 5 U 

DIBEN7nFI IE 

n’m=N7n’* Y)ANTHRACENE 5 U 5 U 

,..-w. ,.IAN 5 U 5 U 

DIET HYL PHTHAlATE 5 u ’ 5 U 

DIME ITHYL PHTHALATE 5 U 5 U 

FLlJ( _ _ XANTHENE 5 U 5 U 
FLUORENE 5 U 5 U 
UFYAtWI nRr-lEIFN7FNF 5 U 5 U 

N-NI’. . .v-- . 

XD)PYRENE 5 U 5 U 

. . . . ..“a. E 5 U 5 U 
rRn.cn-Dl-N-PROPYIAMINE 5 U 5 U. 

llPHENYiAMlNE 5 U 5 U 
UC 5 U 5 U 

N-NITROSOD 

NAPHTHALEI 
NITR”PCU7C 

--- . . .-.-..- 

OCYCLOPENTADIENE 5 U 15 ‘U 

“L I I 5 U I 15 U I 

,ww .LL;;;E . . . . . 

PEN,,-,,, ,.-vi r*pu’ “ROPHENOL 

P"CUAhl-t-‘4P r , ,L,.r.,.,. . ..ENE 
PHENOL 

PYRENE 

5 U 5 U 
20 U 20 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 

9sw1040001 
01/12/99 
A9A140146007 
NORMAL 
100.0 % 
UGIL 

lESULT QUAL CODE 

5 U 

5 U 

5 U 
i u 

5 U 

5 U 

5 U 

Page 4 

9sw1050001 
01112/99 
A9A140146001 
NORMAL 
100.0 % 
UGlL 

tESULT QUAL CODE 

i U 

5 U 

5 U 
i U 
5 U 

5 U 
5 U 
5 U 

5 U 
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CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO09 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

9SW1050002 9TW0020001 
01/12/99 01/l i/99 I I II 
A9A140148002 A9A130107001 
NORMAL NORMAL 
100.0 % 100.0 % 100.0 % I I 100.0 % 
UGlL UGIL 
9sw1050001 I I I 

Page 5 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
SEYIVOlATILES 
2,2’-OXYBlS(l-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 
2.4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 
2.4-DINITROTOLUENE 

2,6-DINITROTOLUENE 
2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NITROANILINE 
2-NITROPHENOL 

3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 
4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 
4-METHYLPHENOL 

4-NITROANILINE 

4-NI I ROPHENOL 
ACENAPHTHENE 

ACENAPHTHYLENE 
ANMRACENE 

--*‘:O(A)ANTHRACENE 

‘-‘-,)PYRENE 
BENZ 

BENZU(A 
BENZ(“- 
“C.lV, 

5 U 5 U 
20 U 20 U 
5 U 5 U 

5 U 5 U 
5 U 5 U .I 
20 U 20 U .,A” 
5 U 5 U II 
5 U 5 U 1 ,.-. j. 
5 U 5 U *,-. 
5 U 5 U 
5 U 5 U 
5 u 5 U 
20 u ’ 20 U 
5 IJ 5 -U 
5 U 5 U 
20 U 20 U 
20 U 20 U 

5 U I 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
20 U 20 U 

20 U I 20 U 
5 u I 5 ‘U 

.5 U I 5 U 
5 U I 5 U 
5 u / 5 U 
5 U 5 U 

. . up)FLUORANTHENE 5 lJ I 5 u , 

I u~NLO(G,H.I)PERYLENE 5 . u I 5 U I 
BENZO(K)FLUORANTHENE 5 U I 5 U I I 

1 RIRf7.CH1 ORnFTHOXYlMETHANE 5 u ; 5 U / 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SD& woo09 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TY PE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

SEMIVOLATILES 
BIS(2-ETHYLHEXYL)PHTHALAfE 

9sw1050002 9Tw0020001 
01112/99 01/11199 
A9A140146002 A9A130107001 
NORMAL NORMAL 
100.0 % 100.0 % 
UGIL UGIL 

9sw1050001 

RESULT QUAL CODE RESULT QUAL CODE 

5 U I 5 U I 

I I 

100.0 % 

?ESULT QUAL CODE RESULT QUAL CODE 

I I 

DIBEP 

.- 
BUTYLBENZYLPHTiiALATE 5 U 5, U I 
CHRYSENE 5 U 5 U 
DI-N-BUTYL PHTHALATE 5 U 5 U 

DI-N-OCTYL PHTHALATE 5 U 5 U 1 
&ZO(A,H)ANTHRACENE 5 U I 5 U 

DIBENZOFURAN 5 U 5 U 
DIETHYL PHTHALATE 5 U 5 U I 
DIMETHYL PHTHALATE 5 U 5 U 
FLUORANTHENE 5 U 5 U 

U 5 II I FLUORENE 5 
I 

HEXACHLOROBENZENE 5 U 5 U 
HEXACHLOROBUTADIENE 5 U 5 U 
HEXACHLOROCYCLOPENTADIENE 5 U 5 U 
HEXACHLOROETHANE 5 U / 5 U 

INDEI UO(l.2,3-CD)PYRENE 5 U 5 U 
ISOPHORONE 5 U 5 U 
N-NITROSO-DI-N-PROPYLAMINE 5 U 5 U 
N-NITROSODlPHENYlAMINE 5 U 5 U 

NAPHTHALENE 5 U 5 U . NITROBENZENE 5 U I 5 U 

PENTACHLO 1ROPHENOL 20 ll. 20 U 
PHENANTHRENE 5 u 5 U 
PHENOL 5 U 5 U 

5 
PY RENE U 5 U 

Page 6 

I I 

100.0 % 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: woo09 

SAMPLE NUMBER: 
SAMPLE DATE: 
lABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

11swloOoOO~ 
01113/99 
A9A150171001 
NORMAL 
100.0 % 
UGlL 

11sw1010001 
01/13/99 
A9Al50171002 
NORMAL 
100.0 % 
UGIL 

9Swloooool 
01112199 
A9A140146003 
NORMAL 
100.0 % 
UGlL 

ENI 
ENI 

ENC 

ENC 

ENC 
ENt 

GAI 

.GAI 
HEI 
HEI 

ME 
~-__-..a 

TOXAPHENt 

Page 1 

9sw1010001 
01112/99 
A9Al40146004 
NORMAL 
100.0 % 
UGiL 

lESULT QUAL CODE 

D.0081 J PU 
0.0041 J PU 

1.0 U I 
2.0 U 

1.0 J I U 

I.0 U 
1.0 U 
1.0 U 
1.0 U 
~.00660 J PU 
0.050 U 

0.10 U 
0.050 U 
0.10 U 
0.10 U 
0.10 U 
0.10 U 
0.10 U 

0.0043 J PU 
0.0063 R U 



CT0298 - NSWC WHITE OAK 
‘WATER DATA 
QUANTERRA 
SDG: WOO09 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

9sw1020001 9sw1030001 9sw1040001 9sw1050001 
01112/99 01/12/99 01112199 01112/99 
A9Ali0148005 A9Al40148006 A9A140148007 A9A140148001 
NORMAL NORMAL NORMAL NORMAL 
100.0 % 100.0 % 100.0 % 100.0 % 
UGIL UGlL UGlL UGlL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
PESTlClDESlPCBs 
4,4’-DDD 0.0019 B A 0.0028 0 U 0.10 U 

4.4’-DDE 0.10 U lO.10 U IO.10 U lO.10 U 
4;4’-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 

0.10 U 0.008 J PU 
0.0044 0 A 0.0026 0 A 
0.050 U 0.050 U 
0.0087 J P 0.050 U 
1.0 U 1.0 U 

AROCLOR-1221 2:o u 2.0 U 
AROCLOR-1232 1.0 U 1.0 U 
AROCLOR-I 242 1.0 U 1.0 U 

AROCLOR- 1248 1.0 U I II.0 U I 

0.10 U 
0.050 U 
0.050 U 
0.050 U 
1.0 U 

2.0 U 
1.0 U 
1.0 U 
1.0 U 

AROCLOR-1254 

AROCLOR-1260 

BETA-BHC 
DELTA-BHC 

DIELDRIN 

I 

1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 0.37 J P 1.0 U 1.0 U 
0.050 U 0.00099 J PU 0.050 U 0.0025 J PU 
0.050 U 0.050 ti 0.050 U 0.050 U 
0.10 U 0.0014 0 A 0.10 U 0.10 U 

LI.YI.81. 

GAMW 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO09 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

9SW1050002 
Olll2/~9 
A9A140148002 
NORMAL 
100.0 % 
UGIL 
9sw1050001 

. 

9lW0020001 
01/l 1199 I I 
A9A130107001 
NORMAL 
100.0 % 100.0 % 
UGlL 

PESTlClDESlPCBs 
4,4’-DDD 
4$-DDE 

4,4’-DDT 
ALDRIN 
ALPHA-BHC 

ALPHA-CHLORDANE 
AROCLOR-1016 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

0.10 U I 0.0092 B A 
0.10 U 0.10 UJ RP 
0.10 U 0.0049 J PRU 
0.0018 B A 0.004 B A 
0.050 U 0.050 UJ R 
0.050 U 0.050 UJ R 
1.0 U 1.0 UJ R 

AROCLOR-1221 2.0 U 2.0 UJ R 
AROCLOR-1232 1.0 U 1.0 UJ R 
AROCLOR-1242 1.0 U 1.0 UJ R 
AROCLOR-1248 1.0 U 1.0 UJ R 
AROCLOR-1254 1.0 U 1.0 UJ R 
AROCLOR-1260 1.0 U 1.0 UJ R 
BETA-BHC 0.050 U 0.024 R U 
DELTA-0HC 0.050 U 0.017 R U 

Page 

I I 

100.0 % 

3 

*ESULT QUAL CODE 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SD& woo09 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNiTS: 
FIELD DUPLICATE OF: 

11sw1oom01 
01 II 3199 
A9A150171001 
NORMAi 
0.0 % 
UGIL 

RESULT QUAL CODI 

EXPLOSIVES 
1.35TRINITROBENZENE 0.20 U 
1,EDINITROBENZENE 0.20 U 
2.4.6-TRINITROTOLUENE 0.20 U 
2,QDINITROTOLUENE 0.20 U 

2.B-DINITROTOLUENE 0.20 U 
2-AMINOd.G-DINITROTOLUENE 0.20 U 

BNITROTOLUENE 0.20 U 
3NITROTOLUENE 0.20 U 
4-AMINO-26.DINITROTOLUENE 0.20 U 
QNITROTOLUENE 0.20 U 
HMX 0.50 U 
NITROBENZENE 0.20 U 
RDX 0.60 U 
TETRYL 0.20 U 

11sw101oao1 9SW1axJcQl 
01113199 01112l99 
A9A150171002 A9A140148003 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGlL 

LESULT QUAL CODE 

j.20 U 
b-20 U I I.20 U 

b.20 U 

B.20 U 

L20 U 

l.20 

2 
U 

I.20 U 

1.20 U 

L?O U 
I.50 U 

%ESULT QUAL CODE 

3.20 U I 

Page 1 

9sw101ooo1 
OlH2l99 
A9A140148004 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODE 

X20 U 

3.20 U 

3.20 U 

3.20 ‘U 

3.20 U 

D.20 U 

D.20 U 

0.20 U 

km U 

0.20 U 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO09 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-NPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

9sw102cKJo1 
0111a99 
.A9A140148005 
NORMAL 
0.0 % 
UGlL 

9sw103ooo1 9sw104ooo1 
01/12/99 01/12/99 
A9A140148006 A9A140148007 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UG/L 

Page 

9sw105ooo1 
o111mQ 
A9A140146001 
NORMAL 
0.0 % 
UG/L 

RESULT OUAL. CC&RESULT QUAL CODE IRESULT QUAL CODE 1 RESULT QUAL CODE 

I.20 U I lo.20 U I 

0.20 u 0.20 U 0.20 U 0.20 U 
0.20 U 0.20 U 0.20 U 0.20 U 
0.20 U 0.20 U 0.20 U 0.20 U 
0.x) U 0.20 U 0.20 U 0.20 U 
0.20 U 0.20 U a 
0.20 U 0.20 U 0 I.20 U ! lo.20 U 
0.20 U 0.20 U 0.20 U ! l0.m U 
0.20 U 0.20 U a 

0.m U 0.20 U 0.20 U I lo.20 U 
I. -- 

0.20 U 0.20 U C 

0.60 U 
I 

0.20 U 
aa 

1.20 U lo.20 U I 

EXPLOSIVES 
1.3.BTRINITRO0ENZENE 
l.%DINITROBENZENE 
2.4.6-TRINITROTOLUENE 

2.4DINITROTOLUENE 

2.6DINITROTOLUENE 
2-AMINO-4.&DINITROTOLUENE 
2-NITROTOLUENE 

3NITROTOLUENE 

4-AMINO-2.&DlNITROTOLUENE 

4.NITROTOLUENE 

HMX 
NITROBENZENE 



CT0298 - NSWC WHITE OAK 
WATER DATA 
QUANTERRA 
SDG: WOO09 

Page 3 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
ClC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

QSWI 05OCO2 9Tw0020001 
01/12/99 01/11199 
A9A140148002 A9A130107001 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGIL 

EXPLOSIVES 
1.3.5-TRINITROBENZENE 
1.3-DINITROBENZENE 

2.4,6-TRINITROTOLUENE 
P&DINITROTOLUENE 
2.6DINITROTOLUENE 

2AMIN04.6-DINITROTOLUENE 
2-NITROTOLUENE 
3NITROTOLUENE 

4-AMINO-2.B-DINITROTOLUENE 

QNITROTOLUENE 

HMX 
NITROBENZENE 

RDX 
TETRYL 

RESULT QUAL CODE RESULT QUAL CODE 

0.20 U 0.20 U 
0.20 U 0.20 U 

0.20 0.20 U u 
0.20 U 0.20 U 
0.20 U 0.20 U 

0.20 U 0.20 U 
0.20 U 0.20 U 
0.20 U 0.20 U 

- 0.20 U 0.20 U 

0.20 U 0.20 U 

0.50 U 2.2 
0.20 U 0.20 U 

0.50 U 2.9 
0.20 U 0.20 U 

II 

100.0 % 

II 

100.0 % 

RESULT QUAL CODE RESULT QUAL CODE 

I 

I 
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ORGANIC DATA VALIDATION- VOAlSVOAlPESTIPCB~qLOSlVES 
CT0 298, NSWC WHITE OAK, MD 
SDG WOO10 - 

S/Solid/ 

1 lSDlOOOOOl 1lSD1010001 9SDlOOOOOl 
9SD1010001 9SDl020001 9SDlO30001 
9SD1040001 9SD1050001 9SD1050002 

OVERVIEW 

The sample set for CT0 298, SDG WOOIO, NSWC White Oak, MD consists of none (9) solid environmental 
samples. All samples were analyzed for Target Compound List (TCL) volatile and semivolatile compounds, 
pesticide/PCBs, and explosives. No field duplicate pairs were included in the SDG. 

The samples were collected by TetraTech NUS on January 12-13, 1999 and were analyzed by Quanterra 
Laboratories. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAKX) Criteria using CLP Statement of Work (SOW) OLM03.2 
and SW846 Method 8330 analytical and reporting protocols. 

All samples were successfully analyzed with the exception of those compounds qualified as rejected. The 
findings offered in this report are based upon a general review of all available data including: data 
completeness, holding times, GC/MS tuning and system performance, initial/continuhg calibrations, 
laboratory method and field quality control blank results, surrogate spike recoveries, matrix spike/matrix spike 
duplicate results, internal standard performance, tentatively identified compounds, compound identification, 
compound quantitation, and detection limits. Areas of concern are listed below. 

Maior Problems 

l Surrogate recovery of one or more acid surrogates fell below 10% in all the semivolatile 
samples. Nondetected acid results were rejected, UR, 

l Matrix spike recovery of phenol, 2chlorophenoL and 1,4dichlorobenzene fell below 10%. 
Nondetected results in the unspiked sample, 9SDl050001, were rejected, UR. 

l The percent difference between columns exceeded the 100% quality control limit for the 
compounds in the following samples. Positive results for these compounds were rejected, R. 

Samole 
llSDlOOOOOl 

Compound 
Dieldrin 
4,4’-DDD 
4,4’-DDT 
g-Chlordane 

pJ 
262.6% 
999.9% 
880.5% 
681.2% 



11SD1010001 a-Chlordane 111.7% 
4.4’-DDD 999.9% 
Endrin ketone 999.9% 

Minor Problems 

. A continuing calibration percent difference (%D) exceeded the 59% quality control limits for 
acetone. Nondetected results were qualified as estimated, UJ. The direction of bias cannot be 
determined. 

. The following table summarizes the maximum concentration of compounds detected in the 
laboratory method and/or field quality control blanks (‘) analyzed in this SDG. 

Compound 
Bromomethane 

Maximum 
Concentration 
2 w/Kg 

Action 
H 
10 W% 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into 
consideration during the application of all action levels. Positive results reported as false 
positives as a result of blank contamjnation for bromomethane were qualified as B. 

l Surrogate recovery fell below the 60% quality control limit for all four surrogates in pesticide 
samples 9SD103000! and 9SD1050001. Nondetected results were qualified as biased low, UL. 
Positive results in sample 9SD1030001 were qualified as biased low, L. 

l The percent difference between columns exceeded the 25% quality control limit for the 
compounds in the following samples. Positive results for these compounds were qualified as 
estimated, J. The direction of bias cannot be determined. 

Sample 
11 SD1 000001 

Compound 
PCB 1254 

y3J 
33.3% 

llSD1010001 Dieldrin 
Endosulfan II 

98.7% 
‘58.0% 

9SD1000001 a-Chlordane 86.0% 

9SD1010001 a-Chlordane 
PCB 1248 
PCB 1260 

35.5% 
52.9% 
50.0% 

9SD1020001 PCB 1248 
a-Chlordane 
gChlordane 

33.3% 
44.9% 
51.6% 

9SD1030001 PCB 1248 42.3% 

9SDl050002 PCB 1254’ 45.4% 

l Explosive samples 1 lSD1000001 and 1 lSDlOlOOOOO were extracted nine days after sample 
collection. Nondetected results were qualified as estimated, UJ. The direction of bias cannot be 
determined. 



. Positive results reported below the Contract Required Quantitation Limit (CRQL) were quilified 
as estimated, (J). The direction of bias cannot be determined. 

The compounds hexamethyl cyclotrisiloxane and 2-[(trimethylsilyl)oxy]-benzoic acid, tentatively identified in 
samples 9SD1000001 and 9SD1020001, respectively, are common column cpntaminants and should be 
considered as false positives. 

Continuing calibration %Ds exceeded 25% but were less than’ 50% for 2-b&none, 4-methyl-2-pentanone, 
and 2-hexanone. Sin@ the compounds were not detected in the samples, no qualifiers were assigned on 
this basis. 

The two semivolatile laboratory method blanks had surrogate recoveries less than 10% for both acid and 
base fraction surrogates. The environmental samples also showed a pattern of acid recoveries less than 
10% and were qualified appropriately. Base fraction surrogates were compliant in the environmental 
samples; therefore, no validation action was taken on this basis. The laboratory reextracted and re- 
analyzed all the samples associated with the noncompliant method blanks; however, the re-extraction 
occurred 29 to 30 days after sample collection. Only the original sample results were used as the basis for 
data validation. 

The compounds acetophenone, unknown(s), and aldol condensation products were tentatively identified in 
the semivolatile laboratory method blanks. Positive results for these compounds in the samples should be 
considered as false positives. 

PCBs were tentatively identified in the semivolatile fractions of samples 11 SD1 000001 and 11 SD101 0001. 
PCBs 1254 and 1260 were detected in the pesticide analysis of these two samples. 

Sample llSD1000001 was re-analyzed at a 40X dilution due to the presence of PCB 1254 over the 
instrument’s linear calibration range. The result from the dilution for this compound only was transposed over 
the undiluted sample result and used as the basis for data validation. 

Samples 11SD1000001 and 11SD1010001 were analyzed and reported at 4X and 2X dilution factors, 
respectively, due to the presence of target compounds. This accounts for the elevated reporting limits seen 
for these samples. 

Matrix spike recovery was low and relative percent differences were high for several compounds in the 
pesticide matrix spike. No action was required on this basis as per the Functional Guidelines. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Several volatile and semivolatile compounds failed to meet the initial 
%RSD and/or the continuing calibration %D criteria. Bromomethane was detected in the laboratory method 
blanks. Surrogate recoveries in the semivolatile and pesticide fraction failed to meet qual;ity control limits. 
Several compounds faiied to meet the percent difference between columns criteria in the pesticide fraction. 
Two explosive samples were extracted beyond holding time. 

Other Factors Affecting Date Quality: The laboratory failed to report positive results for pesticide/PCB 
analysis below the CRQL. The laboratory was required to re-report the data taking into consideration positive 
results below the CRQL. This delayed completion of the data validation by apprqximately 25 days. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (g/94) as modified by Region Ill and the NFESC guidelines “Navy Installation Restoration Program 
Laboratory Quality Assurance Guide” (February, 1996). The text of this report has been fomtulated to 
address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Tentatively Identified Compounds 

Volatiles 

None 

Semivolatile 

Unknown(s) 
Unknown hydrocarbon(s) 
Unknown PCB (s) 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOOlO 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11SD1000001 
OlH3l99 
A9Al50175001 
NORMAL 
07.0 % 
UGlKG 

Page 

RESULT QUAL CODE RESULT PUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

VOLATILES 
l,l,l-TRICHLOROETHANF 11 U I 13 U I 13 U I 12 U 

. . .- I I 
I 

1 ,l ,2,2-TETRACHLORC- IFTHANE 11 U 13 U / 13 U 12 U 

1 ,l ,2-TRICHLCD”e’“b”’ 44 II I 13 U 13 U !2 U 

l,l-DICHLORC- v. mm.. 13 U 13 U 12 U 

1 ,I-DICHLOROETHENI 13 U 13 U 12 U 
I 

1 ,2.lW!Hl MM-iFTHANl 11 u I 113 u i I13 U I 112 u- I -.-. .--. .--. . - . ..& . . 1 

n’PU’ “=‘“ETHENE (TOTAL) 11 U 

llSDlO1OOO1 9SDlOOOOOl 
01/13/99 01/12/99 
A9A150175002 A9A140152003 
NORMAL NORMAL 
79.0 % 78.0% 
UGlKG UGIKG 

9SD1010001 
01/12/99 
A9A140152004 
NORMAL 
85.0 % 
UGIKG 

1,2-“,u”L”wI 
1 2 nlPl.4, *DA, 

2-E.“.rU.V... 
7-HFXANt-lNl 

-w,v, ,w..,PROPANE 11 U I 
,I ITANnNE 11 u I 

11 U I 
- . .-” . ..-._.2 

’ ‘IETHYL-2-PENTANONE 

. 
I 

11 U I / 
r.,ETONE . 11 UJ 1 C 

. . 
BENZENE 11 U j 

nnn”rm’rru’ 3ROMETHANE 11 U I 

11 U I 
E)ll”M”“lU”L\ 

BROMOFORt’ 
BROMOP-’ 
CAcmnm 

,.,,iANE 2 B A 

,..,,.d DISULFIDE 11 U 
.V‘Z.,-.., TCI~‘f-..,LORI,,E iI U 

dC 11 U 

wdLOROFORM 
C.“^“ET,.,/,,,,E 

‘“’ ‘=‘““ROPENE 

,,.&lETHANE 

11 u 
I 

11 U 

11 U 

ii ii I .* 
LCdE 11 V / 

ME-‘““’ nzb : ,n, LEP(E CHLORIDE 11 u ! 
VtYC.lC 11 U ST 1 T\EI.C 

TETRAC” 
TOLUE” 

13 U 13 U 12 U 8 

13 U 13 U 12 U I 
13 U 13 U 12 U 

I 
8 13 U 13 U 12 u 

13 UJ c 13 UJ I c 12. UJ C 
13 U 13 U 12 U 
13 U 13 U I I 12 u 
13 U 13 U I 12 U 

I 

13 U 13 U 12 U 
13 U 13 U 12 U 

13 u 13 U 12 u I 
13 U 13 U 12 ‘U I 

I I 

13 U I 13 U 12 U 
13 u I 13 U 12 U I 
13 U 13 U 12 U I 
13 U 13 U 12 U 
13 ii i3 u / i2 u 
13 u i 

I 
13 U I I 12 lJ I 

13 U 13 U 12 U I I 
13 U , 13 u : 12 U / 

TRANS- I ,J-VW~L 
TRlCHLOROE~“= 
VINYL CHLOR 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO10 

9SD1020001 9SD1030001 9SD1040001 
01112/99 01112199 01112/99 
A9A140152005 A9Al40152006 A9A140152007 
NORMAL NORMAL NORMAL 
74.0 % 75.0 % 06.0 % 

UGIKG UGIKG UGIKG 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

9SD1050001 
01112l99 
A9A140152001 
NORMAL 
79.0 % 
UGlKG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

VOLATILES 
l,I,l.TRICHLDP”ETU*“E 14 u 13 U 12 U I 13 U I 

1 ,I ,2,2-TETRk 
1 1 9~TRIt%lI nR 

.a,,“L I I wxI.L 
1cHLOROETHANE 14 U 13 u 1 12 U 13 U 

I) ,-“l~“Wn”L I ru7I.E 

1 .l-DICHLORT\ETUC”~ 
1.2-DICHLORCL.. v w . . . . 
1,2-DICHLOROET”FNf 
1 ,2-DICHLORCr 

2-BUTANONF 
24.,,X,l”““’ 
A-IA, 

, , ,,_ . . ..-. ._w. :OETHANE 14 U 13 U 12 U 13 U 
. . n,rru, *anlYrurr.,e 14 U I 13 U 12 u 13 U 

.#L I I ,w.L 14 u : 13 U 12 . l.J 13 U 
?ETUINF_ 14 U / I 13 U 12 U 13 U 

. . ._. ..Z (TOTAL) 14 u j 13 U 12 U 13 U 

dROPANE 14 u 13 U 12 U 13 U 
14 U 13 u ! 12 u ; 13 U 

dww”,.~ 14 u : 13 U I 12 U I 13 U 

,-..,ETHYL-2-PENTANONE 14 U 13 U 12 U / 13 U t 
14 UJ ACETONE c 13 UJ c 12 UJ / c 13 UJ C 

DEI.LLI. 
~,XIX.‘?.,E 14 u j 13 U 12 U I 13 U 

BROMOL,,, , -“?LOROMETHANE 14 u 13 U 12 U 13 U I 

nDn~nEARl “1 \“I..“. Y. . . bl 14 u : 13 U 12 U I 13 U I 
““,-...^.,,ET”/Q,E 14 U 13 U 12 U / 1 B A 

ntc, II mne 14 U 13 U 12 U I 13 U CARBON UI~VL~~UL / I I t 
CARBON TETRPrU’ A”‘nE 14 u I 113 U 112 U I 113 U 

C-WI rmACICN7E 

-n”I lL”l\IYL 

,sv, .,,,..,LNE 14 U 13 U 12 U 13 U / 
CHLOROETHANE 14 U 13 U I 12 U 13 U I 

14 U I 13 U 12 .u I 13 U 

CHLOROMF’ 

ETHYLBtrw 
..CT”“I Cue 

I 

TRICHLOROETHENe 
VINYL CHLORIDE 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO10 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORiiTORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

9SDl q50002 
01112/99 
A9A140152002 
NORMAL 
70.0 % 
UGlKG 

RESULT QUAL CODI 

VOIATILES 

Page 3 

I I II I I 

100.0 % 100.0 % 100.0 % 

IESULT QUAL CODE ZESULT QUAL CODE IESULT QUAL CODE ER 

1 i l.TRlCHI nROETHANE 13 U I .,.,. ..,. -..-- 
1 ,I ,2,2-TETRAC, ILVI.VL . PUt fM,f-,FT,.,,JNE 13 U 

1 .I .2-TRICHLOROET”*N‘ . ..“...i 13 U 
ANF 13 U 

13 U 
i .I-DICHLOROETH. . . .- 

1 ,I-DICHLOROETHENE .- 1 
1,2-DICHLOROETHANE 13 U 

1.2-DICHLOROET”=““S ‘TnT*’ ’ 13 U I 

13 u : 

13 u : 
1.2-DICHLORO”’ 
2-BUTANONE 
2-HEXANONE 
q.y.er”“, -3.DFNTANnNF 13 u / 

A( 
BI 

IWL ,111 L-L-I L,.Irxr.Y..- 

;ETONE 13 UJ I C 
*.. II 

ENZENE 13 ” 

‘--n’ruLOROMETHANE 13 U 
. 13 U 

Bh”IVl”“l”~l 
BROMOF-” 
BROMOli .dETHANE 1s ” 

.I l-s‘c., I, c,ne: 13 U / CARBOh U,~ULTIUL 
CARBON TETRAC”’ nP’nC 13 u I 

CHLOROBENZEh 
4, IL”I\IYL 

IE 13 U / 
I 

#,..,...L 13 U 
-4rnLI.a 13 U / 

CHLORO’=“““F 

CHLORbrunm 
CHLOROM=ZY”UC 13 u .; 

CIS-1,3-DIG ,Lv..v. . ~- 
DIBROMOCHLOROM 

CllW7l.L 

*I-I’ “P”WOPENE 

ETHANE 

13 u 
13 u 

13 U I ETHYLBENZENE 
I MfYu”1 c.,r P”,. nrNne 13 U I 

Sl 
TE, m-v, ,cv. .> 

TC’ ’ ‘r*‘p 
Tlbwa- I ,.PYIU~LV~VT r.vr LI.L 

TRICHLOROET”=“= 13 U 
1 ILI.L 

VINYL CHLORII DE 13 U 

z, n I LC,.L ""L"lx\IYL 

YRENE 13 u 1 
:TPAP"I nR(,,+,E,t,E 13 u ’ 

nUCF(C 13 u 
Ifi.IC . 3 rue-“, nmnRPADENE 13 U 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO10 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY IO: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11 s01000001 
01/13/99 
A9A150175001 
NORMAL 
87.0 % 
UGlKG 

RESULT QUAL CODE 

SEMIVOIATILES 
1.2,4-TRICHLOROBENZENE 380 U 

1 ,P-DICHLOROBENZENE 38i U 

1,3-OICHLOROBENZENE 380 U 

1 .COICHLOROBENZENE 380 U 
2,2’-OXYBlS(l-CkLOROPROPANE) 380 

2,4.5-TRICHLOROPHENOL 920 

2,4,6-TRICHLOROPHENOL 380 

2,4-OICHLOROPHENOL 380 

2,4-DIMETHYLPHENOL 380 

2,4-DINITROPHENOL 920 
2,4-OINITROTOLUENE 380 
2,CDINITROTOLUENE 380 

Z-CHLORONAPHTHALENE 380 

2-CHLOROPHENOL 380 
2METHYLNAPHTHALENE 380 

2-METHYLPHENOL 380 
2-NITROANILINE 920 

2-NITROPHENOL 380 
3,3’-OICHLOROBENZIOINE 380 

3-NITROANILINE 920 

4,6-OINITRO-2-METHYLPHENOL 920 

4-BROMOPHENYL PHENYL ETHER 380 

4-CHLORO-3-METHYLPHENOL 380 
4-CHLOROANILINE 380 

4-CHLOROPHENYL PHENYL ETHER 380 

4-METHYLPHENOL 380 
4-NITROANILINE 920 

4-NITROPHENOL 920 
ACENAPHTHENE 380 
ACENAPHTHYLENE 380 

U 
UR R 

UR R 

UR R 

UR R 
UR R 

U 
U 

U 
UR R 
U 

UR R 

U 

UR R 

U 

U 
UR R 

U 
UR R 

U 
U 

UR R 

U 

UR R 

U 
U 

- 
ANTHRACENE 380 U - 
BENZO(A)ANTHRACENE 380 U - 

llSO1O1OOO1 
01/13/99 
A9Al50175002 
NORMAL 
79.0 % 
UGIKG 

ESULT QUAL CODE 

20 U 

20 U 
20 U 

20 U 
20 U 
000 UR R 
20 UR R 
20 UR R 
20 UR R 
000 UR R 
20 U 

.20 u 
,20 U 
,20 UR R 

‘20 U 

,20 UR R 
000 U 
b20 UR R 

I20 u 
000 U 
000 UR R 
120 U 

120 UR R 
120 U 

120 U 

120 UR R 
000 U 
000 UR R 
120 U 
I20 U 
120 U 
54 J P 

9S01000001 9s01010001 
01112/99 01112/99 
A9A140152003 A9Al40152004 
NORMAL NORMAL 
78.0 % 85.0 % 
UGIKG UGlKG 

LESULT CWAL CODE 

120 U 
120 U 
120 u 
120 
I20 

u I 
lJ 

1000 UR / R 
120 UR 1 R 
120 UR / R 

120 . UR R 

1000 UR R 

120 u 

120 u :’ 
420 U / 
120 UR R 

120 U 
120 UR I R 

IO00 U 
120 UR R 

$20 u 
1000 U 
1000 UR R 

420 U 

420 UR R 

420 U 

420 u 
420 UR R 

1000 U 

1000 UR R 

420 u 
420 U 

420 U 

150 J P 

tESULT QUAL CODE 

190 u ! 
I90 u / 
I90 u I 
I90 U I 
I90 U I 
I40 UR R 
I90 UR I 

I R 
190 UR R 1 
I90 UR : R 
140 I 
I90 

s&g 

I 
390 u : 
390 UR i R 

340 U , 
390 UR i R 
390 u j 

340 u : 
340 UR ; R 
390 u i 
390 UR R 
390 U 

390 U 

390 UR R 
940 U 

940 UR R 
390 U 

390 U 
390 I 

56 P 
-. -;r 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO10 

Page 

9S01000001 9SD1010001 
01/12/99 01112/99 
A9A140152003 A9Al40152004 
NORMAL NORMAL 
78.0 % 05.0 % 
UGlKG i UGlKG 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY IO: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11S01000001 11s01010001 
.01/13/99 01/13/99 
ASAI 50175001 ASAl 
NORMAL NORMAL 
87.0 % 79.0 % 
UGlKG UGIKG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

SEMIVOLATILES 
BENZO(G.H,I)PERYLENE 380 U 420 U 46 J P 390 u : 

BENZO(K)FLUORANTHENE 380 U 420 U 53 J : P 390 u : 

BlS(2-CHLOROETHOXY)METHANE 380 U 420 U 420 lJ 390 U i 

BlS(2-CHLOROETHYL)ETHER 380 U 420 U 420 U 390 U I 

BlS(2-ETHYLHEXYL)PHTHAlATE 380 U 420 U 420 U I 89 J / ,P 

BUTYLBENZYL PHTHALATE 380 U 420 U 420 u I 390 U ; 

380 CARBAZOLE 420 u I 420 U 390 U 

CHRYSENE 380 U 58 J P 200 J “P85 J I P 

DI-N-BUTYL PHTHALATE 380 U 420 U 420 U 390 U I 
Ol-N-OCTYL PHTHALATE 380 U 420 u 420 U 390 U I 
OlBENZO(A,H)ANTHRACENE 380, U 420 U 420 U 390 u I 

DIBENZOFURAN 380 U 420 U 420 u 390 U I 

DIETHYL PHTHALATE 380 U 420 U 420 U 390 U 

OIMETHYL PHTHAlATE 380 U 420 U 420 U 390 U 

FLUORANTHENE 380 U 140 J P 430 120 J P 

FLUORENE 380 U 420 U 420 U 390 u / 

HEXACHLOROBENZENE 380 U 420 U 420 U 390 U 

HEXACHLOROBUTAOIENE 380 U 420 U 420 U 390 u 

HEXACHLOROCYCLOPENTAOIENE 380 U 420 U 420 U 390 U 

HEXACHLOROETHANE 380 U 420 U 420 U 390 U 

INOENO(1.2.3-CO)PYRENE 380 U 420 U 62 J P 390 U 

ISOPHORONE 300 U 420 U 420 * u 390 U 

N-NITROSO-Dl-N-PROPYIAMINE 380 U 420 U 420 U 390 U 

N-NITROSOOIPHENYLAMINE 380 u 420 u .-- 
4zu u 390 u 

NAPHTHALENE 380 U 420 U 420 U 390 U 

NITROBENZENE 380 U 420 U 420 U 390 u 

PENTACHLOROPHENOL 920 UR R 1000 UR R 1000 UR 940 UR R 

PHENANTHRENE 380 U 68 J P 170 J P 64 J P 

PHENOL 380 UR R 420 UR R 420 UR 390 UR ’ R 

PYRENE 380 U 73 J P 200 J P 69 J P 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: woo1t-J 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY IO: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

9S01020001 9S01030001 
01112199 01 /I 2/99 
A9A140152005 A9A140152006 
NORMAL NORMAL 
74.0% 75.0 % 

UGlKG UGIKG 

RESULT QUAL CODI 

SEMIVOLATILES 

:ESULT QUAL CODE 

140 u 
140 U / 
140 u i 

140 u 
140 u ; 

1100 UR ; R 
140 UR ; R 
140 UR R 
140 UR R 
1100 UR R 
140 u 

140 U 

140 U 
140 UR R 
040 U 
140 UR R 
1100 u 
140 UR R 
140 U 

1100 U 
1100 UR R 
440 U 

440 UR R 
440 U 

440 U 

440 UR R 
1100 U 
1100 UR A 
440 U 
440 U 
440 U 

440 U 

1,2,4-TRICHLORDBENZENE 440 U 

l.P-DICHLOROBENZENE 440 U 

1.3-OICHLOR”‘= .,,LNZENE 
1,4-DICHLOROBENZENE 
2,2’-OXYBlS(l-CHLOROPROPANE) 
2.4.5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 
2,CDICHLOROPHENOL 

2,4-DIMETHYLPHENOL 
2,4-OINITROPHENOL 
2,4-OINITROTOLUENE 
2.6-OINITROTOLUENE 

440 U 
440 U 

440 U 
1100 UR R 

440 UR R 

440 UR R 

440 UR R 

1100 UR R 

440 U 

440 U 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 
P-METHYLNAPHTHALENE 
2-METHYLPHENOL 

2-NITROANILINE 
2-NITROPHENOL 
3 3’-DICHLOP”==YZIOINE 

440 U 

440 UR R 

440 U 

I 440 UR R 
. .^^ I * 
1lUU v 

440 UR R 
440 U 
1100 U 

_,_ _._. .--.\““LII 

3-NITROANILINE 
4.6-DINITRO-2- .METHYI PHFNnl 1100 OR R . ..-. ..-..-- 
4-BROMOPHENYL h IL,. , “ucL”‘L ETHER 440 U 

4-CHL-JR()+~-UV DuC ,twt,,sL, ,n:NOL 440 UR R 

4-CHLOR0ANIL.m 1 I&IF 440 U 

4FR 440 u 4-CHLOROPHENYL PHENYL ETC.,. . 

4-METHYLPHENOL 
4-NITROANILINE 
4-NITROPHENOL 

440 UR R 
*I..,. II 
1lUU ” 

1100 UR R 
. . 

ACENAPHTHENE 440 v 

ACENAPHTHYLENE 440 U - - .^ II 
ANTHRACENE 44u ” 

- 

BENZO(A)ANTHRACENE 440 U - 

9s01040001 
01/12/99 
A9A140152007 
NORMAL 
86.0 % 

- UGIKG 

IESULT QUAL CODE 

380 U 

380 u I 

380 u I 
380 U 
380 U 
940 UR R 
380 UR R . 
380 UR R 
380 UR R 
940 UR R 

380 U 
380 U 
380 -U 
300 UR R 

380 U 
300 UR R 

940 U 
380 UR R 

380 U 
940 U 
940 UR F 

300 U 
380 UR F 

380 U 
380 U 
380 UR F 

940 U 
940 UR F 

300 U 
380 U 
380 U 
380 U 

Page 

9SD1050001 
01112/99 
A9Al40152001 
NORMAL 
79.0 % 
UGIKG 

IESULT QUAL ‘CODE 

$20 U 
120 U 

420 U / 

420 UR ’ R 
420 U 
420 UR R 
1000 U 
420 UR R 
420 U 
1000 U 
loo0 UR / R 
420 U I 

420 UR R 
4.20 U 
420 U 
420 UR R 
loo0 U 
IOoo UR R 
420 U 
420 U 
420 1 > 

1420 -.-_-- 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO10 

Page 

RAMPI I= NIIMRER. SAMPLE NUMBER: 
SAMPLE DATE: 

LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF, I-ItLU UUi-‘LIGAlt Ut- 

SEMIVOLATILES, 
BENZO(G,H.I)PERYLENE 
pc.nL”(“,n.l,r~~ 1 LCI.L 

BEN’“,Y‘Cl I InDA~T~~NC BENZO(K)FLUORANTkfENE 

BIS(Z~ILUKU~ I I 
BlS(Z-CHLOROETHOXY)METHANE 

BIs(.” A, I, I\nA?-TI BlS(Z-CliLOROETHYL)ETHER 

BIS;: 
BlS(Z-ETHYLHE&YL)PHTHAtATE 

BUl- 
BUTYLBENZYL PHTHAlATE 

^*- CARBAZOLE 
CHRYSENE 
DI-N-BUTYL PHTHALATE 
“I-II 
DI-N-OCTYL PHTHAlATE DI-N-or; I YL rn I tuwf+ I t 
^.--.*--,I I. . . . . T, ,,T.~r.,r DlBENZO(A,H)ANTHRACENE 
DIBENZOFklRAN 

“ICI 
DIETHYL PHTHAIATE 

DIMI 
DIMETHYL PHTHALATE 

FLUcln, 
FLUORANTHENE 

r. I a-63, FLUORENE 
HEXACHLOROBENZENE 

HEX HEXACHLOROBUTADIENE 

HEX HEXACHLOROCYCLOPENTADIENE 

HEX 
HEXACHLOROETHANE 

INDENO(l,P,J-CD)PYRENE INDENO(I,~,~-C;U)I’YK~N~ 

9SD1020001 1 9SD103001 

ncn 

9SD1020001 9SD1030001 9SD1040001 9SD1050001 
01/12/99 01112/99 01112/99 01/12/99 
A9A140152005 A9A140152006 A9A140152007 A9A140152001 
NORMAL NORMAL NORMAL. NORMAL 
74.0% 75.0 % 86.0 % 79.0 % 

UGlKG UGIKG UGIKG UGIKG 

I 

RFSULT RESULT DUAL QUAL CODE RESULT CODEIRESULT I QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

440 U 440 u 380 u 420 U ._ 
I I 

440 440 u u 1440 u 440 u , 1380 380 u i u i 1420 420 U U I 
440 U 440 u i 380 U it 420 U i ., 

440 U 440 u / 380 U 420 U 
440 U 440 U 380 U / 420 U 
440 U 440 U I 380 U I 420 U 
440 U 440 u / 380 u I 420 U 
91 J P 440 u ! 380 U 420 U 
440 U 440 u 380 u : 420 U 
440 U 440 U 380 u I 420 U 

I 440 U 440 U 380 U 420 U 
440 U 440 u . 380 U I 420 U 
440 U 440 U 380 IJ ; 420 U 
440 U 440 u .380 U 420 U 
170 J P 110 J P 380 U 420 U 
440 U 440 U 380 U I 420 U 
440 U 440 U 380 U I 420 u j 

440 U 440 U 380 u 420 U I. I 
440 U 440 U 380 U ! 420 u / 
440 U 440 U 380 U 420 U 

440 U 440 U 380 u 420 u / 
.- __..__^_._ ISOPHORONE 440 U 440 U 380 u ! 420 U I 
N-NITROSO-DI-N-PROPYIAMINE 
N-NI 

N-NI 
N-NITROSODIPHENYLAMINE 

NAPHTHALENE 
NAPHTHALENE 

..-----_ .--. .- NITROBENZENE 
PENTACHLOROPHENOL 

PHENANTHRENE 

440 U 440 U 380 u 420 U 
440 u 449 l!j 380 u 420 u 
440 U 440 U 380 U 420 U 
440 U 440 U 380 .’ U 420 U 
1100 UR R 1100 UR R 940 UR R 1000 UR R 

440 U 45 J P 380 U 420 lJ 1 
PHENOL 440 UR R 440 UR R 380 UR R 420 UR R 

PYREN- 
PYRENE 88 J P 71 J P 380 -u 420 U 

. ~~ 
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CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO10 

SAMPLE NUMBER: 9SD1050002 
SAMPiE DATE: 01112/99 I I I I II 

LABORATORY ID: A9A140152002 
PC-TYPE: NORMAL 
% SOLIDS: 78.0 % 100.0 % 100.0 % 100.0 % 

UNITS: UGIKG 
FIELD DUPLICATE OF: 9SD1050001 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

SEMIVOLATILES 
1.2,4-TRICHLOROBENZENE 420 U 

1,2-DICHLOROBENZENE 420 U / , 

1.3-DICHLOROBENZENE 420 U / 1 
1,4-DICHLOROBENZENE 420 U I I 

420 U , 
2,2’-OXYBIS(l-CHLOROPROPANE) 
2.4,5-TRICHLOROPHENOL 1000 UR r! I I 

2.4,6-TRICHLOROPHENOL 420 UR R 

2,4-DICHLOROPHENOL 420 UR R I 
2,4-DIMETHYLPHENOL 420 UR R 

2,4-DINITROPHENOL 1000 UR R I 
2.4-DINITROTOLUENE 420 U 

2,6-DINITROTOLUENE 420 U 1 I 
2-CHLORONAPHTHALENE 420 U . 

P-CHLOROPHENOL 420 UR R I 

420 U / 
2-METHYLNAPHTHALENE I 
2-METHYLPHENOL 420 UR R I 
2-NITROANILINE 1000 U 

2-NITROPHENOL 420 UR R 

3,3’-DICHLOROBENZIDINE 420 U I 
1000 U / 

‘3-NITROANILINE 
4.6-DINITRO-2-METHYLPHENOL 1000 UR R 

4-BROMOPHENYL PHENYL ETHER 420 U 
2 420 4-CHLORO-3-METHYLPHENOL UR R 

4-CHLOROANILINE 420 U 

4-CHLOROPHENYL PHENYL ETHER 420 U 

4-METHYLPHENOL 420 UR R 

4-NITROANILINE 1000 U 

4-NITROPHENOL 1000 UR R 

ACENAPHTHENE 420 U 

ACENAPHTHYLENE 420 U -- 
ANTHRACENE 420 U 

BENZO(A)ANTHRACENE 420 U 
.__ . . 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO10 

Page 6 

SAMPLE NUMBER: 9SD1050002 
SAMPLE DATE: 01112/99 
LABORATORY ID: A9A140152002 
QC-TYPE: NORMAL 
% SOLIDS: 78.0 % 

UNITS: UGIKG 
FIELD DUPLICATE OF: 9SD1050001 

I I I I II 

100.0 % 100.0 % 100.0 % 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT 
SEMIVOLATILES 
BENZO(G,H.I)PERYLENE 420 U ! I 
BENZOIK\FLUORANTHENE 420 U I I / 1 

QUAL CODE 

-, . . 

CHRYSFNF - 
-...-_..- .- 
DI-N-OCTYL PHTHALATE 420 U I I I 
-... 

nm 
- 

“‘lRENZO(A,H)ANTHRACENE 420 U I I I I 
iFN7OFI IRP.’ 470 II I / -.--._--. -.-II. .-- I I I I , 

DIETHYL PHTHALATE 420 U 
- 
- 
- 

_.-. _ - 
DIMETHYL PHTHALATE 420 U I ! 

FLUORANTHENE 420 U I I 
FI IIORFNF 420 U I I - 

- 

. ---. - 
HEXAC - 

-. _- 
- mHLOROBENZENE 

“‘=YACHLOROBUTADlENE 
Afzuf nnncYCLOPENTADlENE 

i-HANE 
HEX. .-. .--. .-- 
HEXACHLOROE’I .- 
INDENOII .2.3-CD)PYRENE 420 -lJ I I I - 

420 U I I 
420 U I I 
420 U I 
420 U I 

- 

N.NI - 

ISOPHORONE 
rJ-NITROSO-DI-N-PROPYLAMINE . . . . . 
._ . ..TROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE 

PENTACHLOROPHENOL 
PHENANTHRENE 

PHENOL 
PYRENE 

420 U I 
420 U 
.^^ 4L” u 
420 U 
420 U 

1000 UR R 

420 U 

420 UR R 
- 

420 U 
I 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO10 

SAMPLE NUMBER: 11SD1000001 
SAMPLE DATE: 01/l 3199 
LABORATORY ID: A9A150175001 
W-TYPE: NORMAL 
% SOLIDS: 87.0 % 
UNITS: UGIKG 

11SD1010001 
01113/99 
A9A150175002 
NORMAL 
79.0 % 
UGlKG 

9SDlOOOOO1 
01/12/99 
A9Al40152003 
NORMAL 
70 0 % 

1 UGlKG 

Page 1 

9SDlOlOOOl 
01/12/99 
A9A140152004 

’ NORMAL 
05.0 % 
UGIKG 

FIELD DUPLICATE OF: 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
PESTICIDESIPCBs 
4,4’-DDD 

4,4’-DDE 
4,4’-DDT 
ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 

AROCLOR-1242 
AROCLOR-1240 
AROCLOR-1254 

AROCLOR-1260 
BETA-BHC 
DELTA-BHC 
DIELDRIN 

ENDOSULFAN I 
ENDOSULFAN II 

ENDOSULFAN SULFATE 
ENDRIN 

ENDRIN ALDEHYDE 

ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 

HEPTACHLOR 
“EPTACHLOR EPOXIDE 
Ill 

M ETHOXYCHLOR 
ZIXAPHENE 

. 17 R U 6.0 R ./ U 4.2 U 3.9 U I 
I 

15 U 8.3 u : 4.2 U 3.9 U I 
26 R u 8.3 U i 4.2 lJ i 3.9 U , 
7.8 U 4.3 u ! 2.2 u / 2.0 U 
7.8 U 4.3 U I 2.2 u ; 2.0 U 
160 14 R u 1.3 J /Pull J U 
150 U a3 U c 42 U 1 39 U 
310 U 170 U / 86 U 78 U 
150 U 83 u I 42 U 39 U I 
150 U a3 U 42 u / 39 U I 
150 U 83 u 42 U 85 J U 
12000 J u 3500 42 U ! 39 U 
5800 5300 r 42 U 1 60. J U 
7.8 U 4.3 u i 2.2 u I 2.0 U 
7.8 U 4.3 U I 2.2 U j 2.0 U 
06 R u 30 J I U 4.2 U ! 3.9 U 
7.0 U 4.3 U I 2.2 u : 2.0 U 
200 170 J U 4.2 U j 3.9 U 
15 U 8.3 U I 4.2 u j 3.9 U 
15 U 8.3 u : 4.2 U 3.9 I U 

190 220 
I 

4.2 U I 2.1 J I p. 

15 U 6.4 R ; U 4.2 U I 3.9 U / 
7.0 U 4.3 U / 1.9 J ! P 2.0 U I 
32 R u 4.3 U 2.2 u ! 9.7 

,7.8 U 4.3 U 2.2 u 2.0 U 
7.0 U 4.3 U 2.2 U 2.0 U 
78 U 43 U 22 U ‘20 U 
780 U 430 U 220 U 200 U 

. . 



i 

CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: Wooi 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

9SD1020001 9SD1030001 
01112199 01112l99 
A9A140152005 A9A140152006 
NORMAL NORMAL 
74.0 % 75.0 % 
UGIKG UGIKG 

9SD 1040001 
01/12/99 
A9A140152007 
NORMAL 
86.0 % 

1 UGlKG 

9SD1050001 
01112/99 
A9A140152001 
NORMAL 

~ 79.0% 
i UGlKG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

PESTlClDESlPCBs 
4.4’-DDD 4.4 U 4.4 UL R 3.9 lJ ; 4.2 UL ! R 
4.4’-DDE 4.4 U 4.4 UL R 3.9 u ; 4.2 UL R i 
4,4’-DDT 4.4 U 4.4 UL R 3.9 U I 4.2 UL 1 R 
ALDRIN 2.3 U 2.3 UL R 2.0 u 2.2 UL I R 

ALPHA-BHC 2.3 U 2.3 UL R 2.0 U 2.2 UL I R 
ALPHA-CHLORDANE 3.1 J U 1.6 L PR 2.0 U 2.2 UL 1 .R 
AROCLOR-1016 44 U 44 UL R 39 U ! 42 UL R 
AROCLOR-1221 90 U 89 UL R 70 U ! 85 UL ’ R 
AROCLOR-1232 44 U 44 UL R 39 U 42 UL I R 
AROCLOR-1242 44 U 44 UL R 39 u 42 UL R / 
AROCLOR-1248 120 J U 32 L PRU 39 u I 42 UL R 
AROCLOR-1254 44 U 44 UL R 39 u I 42 UL I P 
AROCLOR-1260 44 U 44 kJL R 39 u 42 UL j n 
BETA-BHC 2.3 U 2.3 UL R 2.0 u 2.2 UL : R 
DELTA-BHC 2.3 U 2.3 UL R 2.0 u 2.2 UL I R ’ 
DIELDRIN 4.4 U 4.4 UL R 3.9 U 4.2 I II “L E) 

I I\ 

ENDOSULFAN I 2.3 U 2.3 UL R 2.0 u / 2.2 I ,I “L I n 
ENDOSULFAN II 4.4 U 4.4 UL R 39 u ; 4.2 UL R 
ENDOSULFAN SULFATE 4.4 U 4.4 UL R. 3.9 U 4.2 UL i R 
ENDRIN 4.4 U 4.4 UL R 3.9 u 4.2. UL R 
ENDRIN ALDEHYDE 4.4 U 4.4 UL R 3.9 . u 4.2 UL 1 R 
ENDRIN KETONE 4.4 U 44 UL R 3.9 U 4.2 UL R 
GAMMA-BHC (LINDANE) 2.3 U 2.3 UL R 20 u 2.2 UL R 
GAMMA-CHLORDANE 2.6 J u 2.3 UL R 2.0 u 2.2 UL R 
HEPTACHLOR .2.3 U 2.3 UL R 2.0 U 2.2 UL R 
HEPTACHLOR EPOXIDE 2.3 U 2.3 UL R 2.0 U 2.2 UL R 
METHOXYCHLOR 23 U 23 UL R 20 U i2 UL R 
TOXAPHENE 230 U 230 UL R 200 U 220 UL R 
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CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: wool0 

SAMPLE NUMBER: 9SDl050002 
SAMPLE DATE: 01/12/99 /.I I I I I 

LABORATORY ID: A9Al40152002 
W-TYPE: NORMAL 
% SOLIDS: 78.0 % 100.0 % 100.0 % 100.0 % 

UNITS: UGlKG 
FIELD DUPLICATE OF: 9SDl050001 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE kESULT QUAL CODE 

PESTlClDESlPCBs 
4,4’-DDD 4.2 U I I 
4,4-DDE 4.2 U I / 

/ 
4,4’-DDT _ 4.2 U I / 

ALDRIN 2.2 U I 
I 

U 
/ 

ALPHA-BHC 2.2 I 
2.2 U / ALPHA-CHLORDANE 

AROCLOR-1016 42 U I 

AROCLOR-1221 06 U I 
AROCLOR-1232 42 U 

AROCLOR-1242 42 U 

AROCLOR-1248 42 U 

AROCLOR-1254 110 J U 

AROCLOR-1260 42 U I / 

BETA-BHC 2.2 U I 

DELTA-BHC 2.2 U / 
/ I 

DIELDRIN 4.2 U I 
ENDOSULFAN I 2.2 U I 

ENDOSULFAN II 4.2 U I 

ENDOSULFAN SULFATE 4.2 U 

ENDRIN 4.2 U 1 
I 

ENDRIN ALDEHYDE 4.2 U 

ENDRIN KETONE 4.2 U I I 
2.2 GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 2.2 U 

HEPTACHLOR 2.2 u 

HEPTACHLOR EPOXIDE 2.2 U 

METHOXYCHLOR 22 U 

TOXAPHENE 220 U 
. 



CT0299 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO10 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11SD1000001 
01113/99 
~9A150175001 
NORMAL 
07.0 % 
MGIKG 

11SD1010001 9SD1000001 
01113/99 01112/99 
A9A150175002 A9A140152003 
NORMAL NORMAL 

i 79.0 % 78.0 % 
1 MGIKG MGIKG 

9S01010001 
OlH2/99 
A9A140152004 
NORMAL 
05.0 % 
MGlKG 

EXPLOSIVES 
1.3,5-TRINITROBEN---‘- 
1,3-DINITROBT”” 
2.4 - -‘-“--’ 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

LtNt 0.25 UJ H 0.25 UJ H 0.25 U 0.25 U I 
:NL~NE 0.25 UJ I H 0.25 UJ H 0.25 U 0.25 U 

,o- I rww I dTOLUENE 0.25 UJ / / H 0.25 UJ 0.25 U 
n c)c III ” UJ H 0.25 U 0.25 U 

0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 

0.25 U 
0.25 U 
0.25 U 
0.25 U 

0.5 U 0.5 U 
0.25 U 0.25 U 
0.5 U 0.5 U 
0.65 U 0.65 U 

~. 
2,4,6TRINITROTOLUENE V.&P “.J 

2,4-DINITRC--’ 

2,6-DINITRO I uLut1 
2AMINOd,6-DI”“” 

2-NITROTOLUENE 
I-NITROTOLUEN- 
4-AMINO-Z&DIN1 

. IC.. 

. ..-- NITROBENZENE 0.25 H 0.25 UJ H 

RDX 0.5 UJ I H 0.5 UJ H 
TETRYL 0.65 IJJ 1 H 0.65 UJ H 

I 
. 



CT0299 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO10 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

9SDI020001 
01112/99 
A9AI40152005 
NORMAL 
74.0 % 
MO/KG 

EXPLOSIVES 

RESULT QUAL CODI 

0 
,,I,C,,.ll.l.I.“YLI~. 

1.3-DINITFW=“‘FNF 
2,4.6-TRIN.. . ._ 
2,4,6-TRINITRC: 
2,4-DINITR, v wLw+... 

2.6-DINITROTOLUENL 
, ,...ITROTOLUENE 0.25 u 

_ . -JJENE 0.25 U 

II I nJTOLUENE 0.25 u : 
LIIMA-9 c-I-ilNlTROTOLUENE 0.25 u ; 

0.25 u 

.u.s.d.-ms.2 -.-- 

ITRDTOLUENE 0.25 u 
. _ _ JTOLUENE 0.25 U ! 

L 
lnTnl I lENFq 0.25 u 

0.25 U I ~.~ 
Z-AMINO+-“‘N’ 
2-NITROT 
3qq’ID’ 

4-Aww.~-s,~-w~~.. 

4-NITROTOLUENt 

HMX U.5 ” I 

““““SENZENE 0.25 U I 
nri II / 

9SDI030001 9SD1040001 
01112/99 01112199 
A9AI40152006 A9AI40152007 
NORMAL NORMAL 
75.0 % 06.0 % 
MGIKG MGIKG 

:ESULT QUAL CODE 

1.25 U / 
b.25 u ( 
1.25 u j 

1.25 u I 
M u ! 
1.25 U I 
1.5 U 
1.65 u ! 

tESULT QUAL coot 

U I 

3.25 U 
5.25 U 

-- 
D.25 u 
D.25 u I 
D.25 U 
D.25 U 
0.25 u \’ : 
0.25 u ; 
0.25 IJ I 

0.25 U I 

Page 2 

9501050001 
01112/99 
A9A140152001 
NORMAL 
79.0 % 
MGIKG 

*ESULT QUAL CODE 

1.25 U 
3.26 U 
3.25 U 
D.25 U 
D.25 U 
D.25 U 
D.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.5 U 
0.25 U 
0.5 U 
0.65 U 



i 

. . 

CT0299 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO10 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

9s01050002 
01112/99 
A9AI46152002 
NORMAL 
70.0 % 
MGIKG 

EXPLOSIVES 
1,3,5-TRINITROBENZENE 
1 ,3-DINITROBENZENE 

2,4&TRINITROTOLUENE 
2,4,6=TRINITROTOLUENE 

2,CDINITROTOLUENE 
2,6DINITROTOLUENE 
2AMINO+-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 

“L”” 

RESULT QUAL CODE 

0.25 U 
0.25 U 

0.25 U 
0.25 U 

0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 

0.5 U I w.m I 

NITROBENZENE 0.25 U 

RDX 0.5 U 

TETRYL 0.65 U 

II 

100.0 % 

!ESULT QUAL CODE .ESULT QUAL CODE 

I I 

100.0 % 

Page 

. 

I I 

100.0% 

3 

QESULT QUAL CODE 



TO: 

FROM: 

SUBJECT: 

MjtWitOTUN DATEi MAY 14,1999 

JUSTIN ORBICH cc: DV FILE 

ORGANIC DATA VALIDATION - VOAfSVOAfPESTlPCBfEXP 
CT0 298, NSWC WHlTE OAK 
SDG WOO18 

SAMPLES: 22IAqueous 

11 GWI 050001 1 IGWI 060001 
1 lGWlO69901 1 lGWlO79001 
11Gw1080001 1 lGWlO9OOOl 
11GW1100001 llGW240001 
11 GW280001 llGW290001 
1 lGW620001 11Gvv630001 
11 GW650001 . 1 lGW690001 
11 GW70DOOl 1 lGW720001 
llGW850001 1 lGW880001 
2GW1000001 , 2GW1009901 
TBo20699 TB020799 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

fvmo4-9-014 

The sample set for CT0 298, SDG WO018, Naval Surface Warfare Center (NSWC), White Oak, 
consists of twenty-two (22) aqueous environmental samples, which includes two (2) trip blanks 
(designated TB). The samples were analyzed for low concentration Target Compound List (TCL) 
volatile, semivoiatile, and pesticide/PCB. The samples were also analyzed for explosive organic 
compounds. The trip blanks were analyzed for TCL volatile low concentration organic: compounds 
only. Two (2) field duplicate pairs (11 GWI 060001/l 1 GWI 06!3901 and 
2GW1000001/2GW1009901) were included within this SDG. 

The samples were collected by Tetra Tech, NUS on February i’? 8m, and 9*, 1999, and analyzed 
by Quanterra Environmental Services. The samples were all analyzed under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) and according to 
U.S. EPA Contract Laboratory Program (CLP) OLC02.1 and SW 846 Method 8330 analytical and 
reporting protocols. 

Summary 

All compounds were successfully analyzed with the exception of those compounds qualified as 
rejected. The findings offered in this report are based upon a general review of all available data 
including data completeness, holding times until extraction/analysis, GCYMS tuning and calibration 
data, laboratory and field quality control blank results, surrogate spike recoveries, Laboratory 
Control Sample (LCS) results, Matrix Spike/Matrix Spike Duplicate (MSIMSD) results, internal 
standard performance, compound identification and quantitation, detection limits, field duplicate 
precision, and Tentatively Identified Compound (TIC) evaluation. 



PITT-M-g-014 

MEMO TO: MR. R. KOTUN 
DATE: MAY 14,1999 - PAGE 2 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

. In the volatile fraction, the initial and continuing calibration Relative Response Factors (RRFs) 
were below the 0.05 ‘quality control limits for 2-butanone, 1,2dibrdmo-3thloropropane, and 
acetone. The nondetected results were qualified as rejected (UR) in the affected samples. 

Minor Problems 

. In the volatile fraction, the initial and continuing calibration RRFs were below the 0.05 quality 
control limit for acetone. The positive results were qualified as estimated (J), in the affected 
samples. The direction of bias is unknown. 

l The following compounds were detected in the laboratory method and/or field quality control 
blanks at the maximum concentrations indicated below: 

Comdound Concentration Aqueous Action Level 
Bis(2ethylhexyI)phthalate l.OuglL lO.OuglL 

Sample aliquots and dilution factors were taken into consideration during the application of the 
action level. Positive results for bis(2ethylhexyl)phthalate reported at concentrations below the 
action level were qualified (B) as a result of blank contamination. 

l In the pesticide/PCB fraction, the surrogate %Rs were below the quality control limits for 
tetrachloro-m-xylene and decachlorobiphenyl on all columns in sample 1 lGW240001, The 
nondetected results were qualified as biased low (UL), in the aforementioned samples. 

. Positive results reported at concentrations below the Contract Required Quantitation Limits 
(CRQL) were qualified as estimated (J). 

Notes 

The following compounds were detected in the laboratory method and/or field quality control blanks 
at the maximum concentrations indicated below: 

Comoound Concentration 
Benzene’ 0.30jIglL 

*Maximum detection found in field quality control blank. 

Aqueous Action Level 
1.5pglL 

Sample aliquots’ and dilution factors were taken into consideration during the application of the 
action level. No action was warranted since only nondetected results were reported. It should 
be noted that field quality control blanks are not qualified based on field quality control blank 
contamination. 

. In the volatile fraction, the continuing calibration Percent Difference (%D) exceeded the 25% 
quality control limits for bromomethane. No action was warranted since the %D did not exceed 
50% and only nondetected results were reported. 

In the volatile fraction, sample llGW1lOOOOl was diluted 25X due to the presence of 1,2- 
dichloroethane, cis-1,2dichloroethene, and trichloroethene above the calibration range of the 
instrument. The results from the dilution were transposed over the undiluted sample results and 
used for validation purposes. 



PIl-r-94-9.014 

MEMO TO: MR. R. KOTUN 
DATE: MAY 14,1999 - PAGE 3 

In the volatile fraction, sample llGW280001 was diluted 5X due to the presence 
tetrachloroethene above the calibration range of the instrument. The result from the dilution was 
transposed over the undiluted sample result and used for validation purposes. 

‘In the semivolatile fraction, the continuing calibration %Ds exceeded the quality control limits for 
several compounds. No action was warranted since only nondetected results were reported, and 
the %Ds did not exceed 50%. 

In the semivolatile fraction, the Laboratory Control Sample (LCS) Percent Recovery (%R) was 
below ten percent (10%) for- 4-chloroaniline. The samples were re-extracted and re-analyzed 
within the quality control limits. However, the samples were re-extracted outside the holding time 
until extraction, therefore, the original analysis were used for validation purposes. No action was 
warranted since 4-chloroaniline was nondetected in the original and the reanalysis. 

In the pesticide/PCB fraction, the Matrix Spike/Matrix Spike Duplicate (MS/MSD) Relative Percent 
Difference RPD exceeded the quality control limits for gamma-Chlordane. No action was 
warranted since only nondetected results were reported and no action is taken on MWMSD data 
alone. 

It should be noted in the pesticide/PCB fraction, sample 1 lGW1 100001 results were inconsistent 
between the Fom~ Is and the electronic data. The electronic data was amended to be consistent 
with the Form Is. 

It should be noted in the pesticide/PCB fraction, the laboratory provided the incorrect surrogate 
%R quality control limits.. The quality control limits were corrected on the Form II and qualified 
based upon the corrected quality control limits. 

In the explosive fraction, the Matrix Spike/Matrix Spike Duplicate (MSIMSD) %R was below the 
quality control limit for tertyl. No action is taken since only nondetected results were reported and 
no action is taken on MSlMSD data alone. 

It should be noted in the explosive fraction, several samples reported elevated detection limits for 
several compounds due to matrix interference. 

EXECUTIVE SUMMARY 

Laboratory Performance: In the volatile fraction, the initial and continuing calibration RRFs were 
below the 0.05 quality control limit for 2-butanone, 1,2dibromo-3chloropropane, and1 acetone. In 
the volatile and semivolatile fractions, the continuing calibration %D exceeded the quality control 
limits for several compounds. Benzene ind bis(2-ethylhexyl)phthalate were detected as blank 
contaminants. In the volatile fraction, several compounds exceeded the linear calibration range 
of the instrument in samples 11 GWI 100001 and 11 GW280001. 

Other Factors Affecting Data Qua/jfy: In the semivolatile fraction, the LCS %R was less than 
ten percent for 4chloroaniline. In the pesticide/PCB fraction, the surrogate %Rs were below the 
quality control limits for tetrachloro-m-xylene and decachlorobiphenyl on all the columns. In the 
pesticide/PCB and explosive fractions, the MSlMSD %R was below the quality control limits for 
gamma-Chlordane and tertyl, respectively. 



Prrr-94-9.914 

MEMO TO: MR. R. KOTUN 
DATE: MAY 14,1999 -PAGE 4 

The data for these analyses were reviewed with reference to method specific quality control criteria, 
the “National Functional Guidelines for Organic Data Evaluation” (September 1994), and the 
NFESC interim Guidance Document entitled “Navy Installation Restoration Laboratory Quality 
Assurance Guide” (February 1996). 

The text of this report has been formulated to address only those problem -areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP). 

Justin Orbich 

Tetra Tech, NUS 
Chemist/Data Validator 

Tetra Tech, NUS 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A Qualified Analytical Results 
2. Appendix B Results as Reported by the Laboratory 
3. Appendix C Support Documentation 



Prrr069-914 

MEMO TO: MR. R. KOTUN 
DATE: MAY 14,1999 - PAGE 5 

Summaw of Tentatiielv Identified Compounds fWs) 

Fraction Name TIC 

Volatile Ethane, 1,2dichloro-1 ,1,24rifluoro- 
Methane., dichlorofluoro- 
Unknown, chloromethyl benzene 
Trichloromonomethane 

Semivolatile Unknown 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

V 

W 

X 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompiiance 

MSlMSD Noncompliance 

LCSlLCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - GFAA MSA’s r c 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Exceedance 

Sample Preservation . 
Internal Standard Noncompliance 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (c 2 x IDL for inorganics and <CRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticidelPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

Pest/PCD% between columns for positive results 

Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 



DATA QUALIFIER DEFINITIONS: 

U 

J 

B 

UR 

UL 

Value is a nondetected result as reported by the laboratory and should not be 
considered present. 

Positive result is estimated as a result of a value below the CRQL or a technical 
noncompliance. 

Nondetected blank (for Region Ill) as a result of blank contamination and should 
not be considered present. 

Compound was rejected due to severe technical noncompliances or as a result 
of calibration RRF noncompliances. 

Nondetected result is considered biased low as a result of a technical 
noncompliance. 



APPENDIX A 

Qualified Analytical Results 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SD& WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11GW1050001 11GWl0~0001 
02/08/99 02/08199 
C9BO90125013 C9B090125011 
NORMAL NORMAL ’ 
100.0 % 100.0 % 
UGlL I UGIL 

1 lGW1069901 
02108199 
C9B090125012 
NORMAL 
100.0 % 
UGlL 
11GW1060001 

Page 

1 lGV11107000l 
02/08/99 
C9BO90125014 
NORMAL 
100.0 % 
UGIL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

VOLATILES 
, ., .,-‘#-.’ *. A#...r..l I. ..r 4 II I 1 u ’ 1 II I 1 II I 

I 
1 U 

. 
1 .1,2-TRICtlLt 

1,1-D’-- --’ 
1,1-D 

,XlLUKUt I KNVC 

2-TE iTRACHLOROETHANE 1 U 1 U 

.. -. JROETHANE 1 U 1 U 
ICHLUKOETHANE 1 U 1.4 
ICHLOROETHENE 1 U 0.38 J P 
ICHLOROBENZENE 1 U 1 U 
--.-. -----..--..- 1 U 1 U 

N-;l-r;nwtwrrlOPANE 
-w...*.- 

1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

1 I I I I I I 

1 UR c 11 U II UR .j C II UR C 
4 II I II u ’ II II II II I 

1.2-D 

“..d IbKLUKUC I I 
ICHLOROPROPANE 1 U 

/ 
1 U 1 U 1 U i 

1,3D 
ICHLOROBENZENE 1 U 1 U 1 U 1 U 

_ .- 
1,4 LJICHLOROBENZENE 1 U I 1 U 1 U 1 U 

PBUTANONE 5 UR I C5 u 5 ‘UR ; C5 UR C 
5 U 5 u j 5 U / CLONE I f 5 U 

THYL-2-PENTANONE 5 u 1 5 U j 5 U 5 U 

- m*,e 5 UR I c 12 J I P .I.9 J ! CP .2.4 J , CP 

- 
2-HEXAN 
4-ME-’ .- 

ACT- 
--. 

- 
BROMO 

BROMODlcl 
---. e---m 

; I “8.L / / I I 
utNZENE 1 U 1 U 1 u j 1 I U 

CHLOROMETHANE 1 U 1 U 1 U I 1 U 1 
-‘-HLOROMETHANE 1 u 1 1 U 1 U ! 1 U 

. t3KlJMLJl-Ul-tbd 1 u : 1 u I 1 *u I 1 U 

nOMETHANE 1 U I 1 U I 1 u 1 U I / 
ION DISULFIDE 1 u ; 1 IJ : 1 U 1 u i 

--4 TETRACHLORIDE ; L! 1 I.! ! u ! u ! 
CHLUKOBENZENE 1 u 1 u 1 u 1 / / .u 
CHLOROETHANE 1 U 1 u ‘. 1 1 U I u ; 
CHLOROFORM 0.58 J Pl u 1 U 1 U , 

1 U 1 U 1 U 1 U 

- 

- 
BROll 

CARE 
CARBOP 
-. . . --_ 

- 
- 
- 

CHLOROMETHANE 
CIS-1,2-DICHLOROI 

CIS-1.3-DIG’ *’ ---’ 

DIBROMOCHL 
ETHYLBENZE 

STHENE 
;~L~K~PROPENE 

SOROMETHANE 

.IC 

0.76 J P 17 17 1 U 
1 U 1 U 1 IJ 1 U 
1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: 
SAhlPLF DATE: 
LABORATORY ID: 
@Z-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11GW1050001 
onloai99 
C9BO90125013 
NORMAL 
100.0 % 
UGlL 

llGW106000l 
02108199 
C9B090125011 
NORMAL 
100.0 % 
UGIL 

RESULT QUAL CODE RESULT QUAL CODE 

VOLATILES 
03 J I P II U / 

TOLUI?” .I.& 

TRANS., ,Lm..,w. .-w. .--. :-I -M-W?Ul flRi-lb3-HENE 

TRANS-1 .tDICHl nRnPF lOPENE m-..-. . 
ZLIC 

1 
1 U 

. . 

I 

;I U 

TRICHLOROETHI 
VINYL C”’ nD’n= 

1 u 
44 I 1 

I ,L”,\.“r: I I’ I 

S. TOTAL 1 U II U 

1 lGW1069901 
02toai99 
C9BO90125012 
NORMAL 
100.0 % 
UGlL 
11GW1060001 

7ESULT QUAL CODE RESULT QUAL CODE 

Page 

11GW1070001 
02/08/99 
C9BO90125014 
NORMAL 
100.0 % 
UGlL 

1 U 6.2 

1 U I 11 u I 
d I 

1 U II U 
1 U I 11 II I 

, I 
6.9 . 4.4 

1 U 1 u I a- l 
1 U II U 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SD& WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

. 

Page 

11Gw1080001 11GW1090001 
02ioa/99 02/08/99 
C9BO90125015 C9BO90125009 
NORMAL NORMAL 
100.0 % 100.0 % 

1 IGWI 100001 
02109199 
C9B100140001 
NORMAL 
100.0 % 

11 GW240001 
02lo6199 
c9B080129001 
NORMAL 
100.0 % 

UNITS: UGlL UGlL UGR UGlL 

FIELD DUPLICATE OF: 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

VOLATILES 
1 1 l-TRICHL”D”CrUd”E 1 U II u : I1 LJ II U I I , 
1 II .2,2-TETRm., 
I 1 ‘)-TRIPUI nar 

‘L 11 w7l.L 

=* ILOROETHANE 1 .ll I 
I 

1 U j 1 U 1 U 
, ,.,v. m-v. .3ETHANE 1 U 1 -u ;. 1 1 U 

Im.11 T\“nCT”AqE 0.64 J P.1 U 21 , 1 U 
hII2 1 u 1 U I a.8 1 U 

a-- 
7; 1) I*“b”L”lx”c InnI 

1 ,I-DICHLOROETHEI 
1.2 DICHLOROBENZI ZE 

I I 
1 u / 1 U 1 U 11 u ] .I% 

v, ..s-..-I_ NZENE 1 u j 1 U 1 u II U I 
Pa.- 1 mu, ncaP.~rlnrlA.lr 1 UR ! Cl UR Cl IfiR 

1 ,L-“IPrl”I”I”L I I lrv.L I 
1.2-DICHLOROETHANE 1.2 1 U 65 I 1 U 
4 ,A-,lP”t ,-,RnDR(,p,,NE 1 U 1 U 1 U I 1 U 

ENZENE 1 u 1 U 1 1 u 1 1 U 
CL17lzLIT 1 U 1 u : 1 u 1 U 

- 

I ,L-YI”I .CV. .“. 

I,3 DICHLOROBI 
1.4 DICHLOROBLI.LLI.L I I I I 
2-BUTA”““= 5 UR c I5 UR 1 Cl5 UR , c I5 UR C .I.“I.L I I I I 

9.LIEYA s-m .-r,NONE 5 U 15 u ; 15 u / I5 U I I , - a ..CI&I”, ” “C.ITl.lfi.IC 5 U 15 U / +MC,“, L-L-r-c,” I rw.“I.C I5 II 
t I I 15 * u 

1.9 J c 11.5 J / Cl5 1JR ; c 13.1 J I CP 

BROMC 
‘XHLOROMETHANE 1 U 1 u 1 1 U j .I U 

“‘““‘.OROMETHANE 1 u 1 u I 1 U I 0.38 J P 
I 1 u ’ 1 u ! 1 II ’ 1 U BROMOFORM 

BROMC’“‘== 

CARBC.. w.ww-. . . 

I 
1 U 1 U 1 U I 1 U I I 

llrl t-,lQl II FIl,E 1 U 1 U I 1 U I 1 u j 
HLORIDE 1 u 1 u 5.2 1 U 

.I.LLI.ai 1 U 1 u : 1 u 1 U 
‘“4NE 1 U 1 .U 1 U 1 u 

u 1.4 1 U ia 6.5 
r 1 u 1 U 1 II 1 U 

. CARBON TETRACI 

CHLOROBEh”=*” 
CHLOROET, v 
CHLOROFORI.. 
CHLOROMETHANI 
CIS-1,2-DICHLORCE I n=v. 
CIc&l 3pru nPnPDnDE 

0lBROMutm~w 
ETHYLBENZENE 

E 
g 21 1 U 330 1 u 

1 U 1 u 1 U 1 U 
-7OMETHANE 1 U 1 U 1 U 1 U 

1 u 1 U 1 U 1 U 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

Page 

llGW1090001 llGW1lOOOO1 
02/oa/99 02/09/99 
C9BO90125009 C9B100140001 
NORMAL NORMAL 
100.0 % 100.0 % 
UGlL UGlL 

4 

11 GW240001 
02/06/99 
c9Boao129ool 
NORMAL 
100.0 % 
UGJL 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11Gw1080001 
02/08/99 
C9B090125015 
NORMAL 
100.0 % 
UGlL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

VOLATILES 
TETRACHLOROETHENE l-3 , 1 U 7.6 U I 

4 I 1 
TOLUENE 1 u j 1 u / 1 U \ 1 U 

TRAN - 

-. .- 
1 I I 

S-l ,2-DICHLOROETHENE 1 U / II U 12.5 , 
I II U 

TRANC1 ?AM?UI ARnDRnDFNF 1 u : II U I II U I II U I I,“.,.” v,“~“.“..L1..-. . ..s. b..L 

TRICHLOROETHFNF 
VINY1 CHI ORI 

. .-. .- I I 

_.._. _ _. ._-. ..DE 1 u ; II U I 

XYLENES. TOTAL 1 U II u / 

la 
I I I / I , 

II U I390 I II U 
I I I 

1 U I II ‘U I 
I , 

1 u I II u ‘I 
- 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

Page 5 

11 GW280001 
02/0?/99 
C98090125004 
NORMAL 
100.0 % 
UG/L 

I 
11 GW290001 

I 
1 lGW620001 

02107l99 n?,nfaxl I 
11 GW630001 
n71nR/tm 

iiBO90125006 
NORMAL 
100.0 % 
UG/L 

“LIVVIIIU 

c9B080129003 
NORMAL 
100.0 % 
UG/L 

“.A “V. “” 

c9609oi 25008 
NORMAL 
100.0 % 
UGIL 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

RESULT QUAL CODE 
VOLATILES 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

I,1 ,I-TRICHLOROETHANE 1 U ! II U I 1 U i 1 U I 
1 12 ? TCTDAPY, nl)#-wrrUAUe 1 u I I1 u ! I’ II I Ii II I I 
1,1.2-I nwwunuc I ITANt I I’ I I ” I I ” I 
1 ,I-DICHLOROETHANF 4 II I Ii II I I I, I4 81 

l.l-DICHLOROE’““” 
1 2 p-u1 nmnm 

1.2,4 I KlGnLUKUUkNLCNt I I’ I I ” 
I I’ ” 

_,, 1~2-Dl~“,-...^ - -III rrnrrnnrrnr.,r 1 I IR c II IIR : c I' IID i P I4 110 I F 

I,1 ,I-TRICHLOROETHANE 
1 ,I ,2,2-TETRACHLOROETHANE 
1 .I .2-TRICHLOROETHANE 

1 ,I-DICHLOROETHANE 

l.l-DICHLOROETHENE 

I,2 DICHLOROBENZENE 
1.2,4 TRICHLOROBENZENE 

1,2-DIBROMO-3-CHLQROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 

I,3 DICHLOROBENZENE 
I,4 DICHLOROBENZENE 

2-BUTANONE 
P-HEXANONE 
4-METHYL-2-PENTANONE 

ACETONE 
BENZENE 
BROMOCHLOROMETHANE 

BROMODICHLOROMETHANE 
BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 
- _---_.------. . . ^^.__ GAKUUN It I KAlJlLUKllJt 

CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 

CHLOROMETHANE CIS-1,2-DICHLOROE CIS-1,2-DICHLOROETHENE 

CI!$1 >Df”“’ nnnn’ CIS-1.SDICHLOROPROPENE 

DIBROMC DIBROMOCHLOROMETHANE 

ETHYLBE ETHYLBENZENE 

1 U ! I U I 1 u 1 U 
1 U I / 1 U I 1 U 1 U 
1 U / 1 U I 1 U 1 U I 
1 U 1 U 1 U 1 U .s< 
1 U , 1 u ! 1 U 1 U .* 
1 U I 1 U 1 U 1 U .“.... 
1 U i 1 u I 1 U 1 U 
1 UR I c 1 UR i Cl UR j Cl UR -” b 
1 u 1 u 1 u j 1 U 
0.44 J P 1 U I 1 U 1 , 1 U 
1 u ~ 1 U I 1 U 1 U 
1 U I 0.55 J / PI u / 1’ U 
1 lJ 0.79 J ’ PI U I 1 U 
5 UR c 5.0 UR I C5 UR / C5 UR C 
5 u I 5 I 5 u I 5 U I U 
5 u 5 u ; 5 U I I 5 U 
2.4 J CP 2.3 J : CP 2.5 J : , CP 2.3 / J CP 
1 U 1 u ; 1 u / ! U 
1 U 1 U / 1 U 1 U 
1 U 1 u ~ 1 lJ 1 U > 
1 U 1 U 1 u 1 U 
1 U 1 U 1 U 1 U / 

I 
1 U 1 JJ ! 1 IJ I 1 u / 
1 u 1 u 1 u 1 U 

1 U 1.8 1 U 1 u I 
1’ U 1 u 1 U 1 U 
0.71 J P 1 U 1 lJ 1. U 

1 U 1 U 1 U 1 U * 3.1 0.28 J P 1 u 1 u 
1 .u 1 U 1 U 1 U 
1 U 1 U 1 U 1 U -_ 
1 U 1 U 1 U 1 U 

. . . . 

CHLGIIUD~N~KIK I I’ ” I ’ 
CHLOROETHANE 1’ U II u 11 U U 

n-r, I P II II . 
II 

II Il. I‘ -. . . ^_^_^__. 
- 

ti”L”KUMC I “,,NC 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATOFIY ID: 
QC-TYPE: 
‘%i SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11GW260001 1 lGW290001 
l 02/07199 02/07/99 

C98090125004 C9BO90125006 
NORMAL NORMAL 
100.0% 100.0 % 
UGlL UGlL 

RESULT QUAL CODEIRESULT QUAL CODE RESULT Ql IAl cnnr RFQI II T t3llAl CfWbF ,“m- ---- ..----. --..- ---- ..----. _-.~- 

VOLATILES 
60 1 U I 1 Ll 1 II I I 

I 

1 U I 1 U 
1 U 

!I. ; 
U 

1 U U 
1 U i .l U 
1 II I 1 II 

1 lGW620001 11 GW630001 
02106199 02106199 
C9BO60129003 C9BO90125006 
NORMAL NORMAL 
100.0 % 100.0 % 
UGIL UGIL 

TOLUENL I / 
TRANS-1.2-DICHI nR,-cn-iFNF 1 U II U ! 

- 

-v....-...-..- 
I I 

-0ROPROPENE 1 u II U 

FNE 21 IO.26 J P 
TRANS-1 ,3-DICHI 
TRlCHLOROETkjl 
VINYL CHLORIDE. 

XYLENES, TOTAL 1 U II u : 
. 



i; 
f 

CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(K-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

1 lGW650001 11 GW690001 
02/07/99 02107199 
C9809Cil25007 C9BO90125003 
NORMAL NORMAL 
100.0 % 100.0 % 
UGlL UGlL 

11GW70D0001 1 lGW720001 
02/08199 02/06199 
C9BO90125010 C98090125002 
NORMAL NORMAL 
100.0 % 100.0 % 
UGIL UGlL 

RESULT QUAL CODE RESULT PUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

7 

VOIATILES 
1 1 , l-TRICHLOROETHANE 1 u 

0 D TctPaP”1 ADnCTUAUC 1 u 
1 u 1 U 1 U 
1 U 1 U I 1 U I 

.I. 

1.1 ,e,s- 1 L t Iv\“, IL”I.“L I I .r.I.L / I I I I I 

1.1 9--l-RlP”I APnFTl-lANF 1 U ! II u : II U I 11 U I 
,I- 1 I \I”. IL”..VL I I *r . ..L 

1 1 -DICHLOROETHANE 1 
1 ,I-DICHLOROETHENE 

I,2 DICHLOROBENZENE 

1,2.4 TRICHLOROBENZENE 
1,2-DIBROMO-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 

1 ,L-DICHLOROPROPANE 

1.3 DICHLORt 

/ 

1 U 
1 u I 

1 U I 
1 U , 
1 UR I C 

1 u , 
1 u : 
1 u * 

. 

I,4 DICHLORf 
2 m, lTA&rAlC 

2-HEXANONE 5 IJ / 
-MFTUVI 3.PFNTANC-lNF 5 U 

DBENZENE 1 u I 

DBENZENE 1 u 
‘Is” I l7l.VI.L 5 UR , C 

4 . ..- . . . . -... -.... . ..-..- 
pCFTi-lNF 1.8 .--. -. .- J ,C 
E IENZENE 1 u 

B I.“I.I”“I lL”l .VI.IL lP,,l”,-w-“I “R”MlZJ-,ANE 1 u ; 

UFTHANF 1 U BROMODICHLOROI.., . . - . . ._ 
L. 1 U RRfMAnFnRl 

1 U 1 .U 1 U 
1 u I 1 U 1 U 
1 UR Cl UR , ,, Cl UR c 
1 u 1 U I 1 U 

I I I I 
1 u : II U I II u I 

I I t 1 
1 lJ II U II U 
1 u II U I II U 
1 I4 : II U I II U I 

5 UR / c 5 UR c 5 UR C 
5 U I 5 U 5 U 
5 u 5 U 5 U I 

I I 
5 UR I C 2.7 J 1 c 5 1 UR j C 
1 u 1 U I 

/ ‘1 u j 
1 U 1 U 1 1 U I 
0.33 J P 1 U ! 1 u / 

--. ,-.“-*“LCI”E 

u,nLOROETHANE 
PYI nDnCnP.I 

1 
0.4 

U 
J 

I 
II 

P 12.4 

I I 
U II U II U 

II U Ii U “I ,L”I\“I “I \,.I I I 
,-J.,l ~R~MFTWAMF 1 U II U II U II U 

CIS 
CIS 

Dl@ 
ETI 

I_“, \Y...b . * I.1 .L 

i-1,2-DICHLOROETHENE 1 U 1 U 1 U 1 U 
I-1,bDICHLOROPROPENE 1 U 1 U 1 U 1 U 
IROMOCHLOROMETHANE 1 U 1 U 1 U 1 U 
dYLBENZENE 1 U 1 U 1 U 1 U 

. . . . I I n I , 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

1 lGW650001 
02lO7199 
C9BO90125007 
NORMAL 
100.0 % 
UGlL 

RESULT QUAL CODI 

VOIATILES 
TETRACHLOROETHENE 1 U I 
TOLUENE 1 U 

TRANS-1.2”DICHLOROETHENE 1 u ) 

TRANS-1 .I-DICHLOROPROPENE 1 U 

TRICHLOROETHENE 1 U 

VINYL CHLORIDE 1 U I 

XYLENES, TOTAL 1 U 

11 GW690001 
02/07/99 
C98090125003 
NORMAL 
100.0 % 
UGlL 

!ESULT QUAL CODE 

U 
U 

11 GW70DOOOl 1 lGW720001 
02/08/99 02/06/99 
C9B090125010 C98090125002 
NORMAL NORMAL 
100.0 % 100.0 % 
UGIL UGIL 

lESULT QUAL CODE 

U I 
U 

U I 
U 
U 
U 
U I . : 

Page 

2ESULT QUAL CODE 

1 U 
1 U 
1 U 
1 3. U 
1 U 
1 U 
1 U 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SIX: WOO18 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
+a SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11 GW850001 11 GW880001 
02/07/99 02/06/99 
C9BO90125005 C9BO80129002 
NORMAL NORMAL 
100.0 % 100.0 % 
UGlL UGIL 

2GW1000001 
02/09/99 
C9B100140002 
NORMAL 
100.0 % 

I UGlL 

2GW1009901 
02/09/99 
C98100140003 
NORMAL 
100.0 % 
UGIL 
2GW1000001 

9 

RESULT QUAL CODE RESULT QUAL CODE RESULT PUAL CODE RESULT QUAL CODE 

VOLATILES 
I,,.,-TRICHLOROETHANE 1 U 1 u 1 1 u 1 u ’ 

1,1.2,2-TETRACHLOROETHANE 1 u I 1 U 1 u I 1 u I 

1 ,I ,2-TRICHLOROETHANE 1 U 1 U j 1 U I 1 U 

1 ,I-DICHLOROETHANE 1 u I 1 u ; 1 U 1 I 1 U -. 

,.I-DICHLOROETHENE 1 u ; 1 u I 1 U i 1 U 

I,2 DICHLOROBENZENE 1 u 1 1 u ; 1 u ’ 1 U ._. 

1,2,4 TRICHLOROBENZENE 1 u 1 U I I U I 1 U ,“. 

1,2-DIBROMO-3-CHLOROPROPANE 1 UR ! Cl UR I c 1 UR i Cl UR ‘. C 

1,2-DIBROMOETHANE 1 U 1 u 1 U ‘I U I 
1,2-DICHLOROETHANE 1 u ; 1 U 1 U 1 U , 
1,2-DICHLOROPROPANE. 1 U 1 IJ I 1 U I 1 U 

I,3 DICHLOROBENZENE 1 u 1 U 1 u ! 1 U 

I,4 DICHLOROBENZENE 1 u 1 U 1 U / 1 U 

2-BUTANONE 5 UR c 5 UR / c 5 UR / C5 UR ’ C 

2-HEXANONE 5 U 5 U 5 u 5 . u 

4-METHYL-2-PENTANONE 5 U 5 u I 5 u i 5 U 

ACETONE 1.9 J CP 2.3 J ! CP 5 UR i C5 UR C 

BENZENE 1 U 1 u 1 u 1 U i 

BROMOCHLOROMETHANE 1 U 1 u ~ 1 u I .I U I 

BROMODICHLOROMETHANE 1 U 1 U 1 u 1 U j 

BROMOFORM 1 U 1 U 1 U 1 u ’ 

BROMOMETHANE 1 U 1 u I 1 U 1 u ; 
CARBON DISULFIDE 1 U 1 U 1 U 1 U I 
CARBON TETRACHLORIDE i u 1 u 1 u I !J 

CHLOROBENZENE 1 U 1 U 1 U 1 -u / 

CHLOROETHANE 1 U 1 U 1 U 1 U 

CHLOROFORM 0.52 J P 1 U 0.96 J P 0.96 J P 

CHLOROMETHANE 1 U 1 U 1 U 1 u . 

CIS-1,2-DICHLOROETHENE 1 U 1 U 0.31 J P 0.33 J P 

CIS-1.3”DICHLOROPROPENE 1 U 1 U 1 u 1 U 

DIBROMOCHLOROMETHANE 1 U 1 U 1 U 1 U 

ETHYLBENZENE 1 U 1 U 1 U 1 U . . _ - . . 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SD& WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

1 lGw85oool 
02/07/99. 
C98090125005 
NORMAL 
100.0 % 
UGlL 

RESULT QUAL CODt 
VOlATILES 
TETRACHLOROETHENE 1 U I 
TOLUENE 1 u ’ ----. .- 
TRANS.1.2-DICHLOROETHENE 1 u i 

TWINS-15DICHLOROPROPENE . 1 u : 
TRICHLOROETHENE 1 U 

VINYL CHLORIDE 1 u : 
XVLENES. TOTAL 1 U 

11 GW880001 
02/06/99 
C9BO80129002 
NORMAL 
100.0 % 
UGlL 

ESULT PUAL CODE 

U i 
U I 
U 
U I . ! 
U I / 
U 1 
U I I 

2GWlO00001 
02/09/99 
C9B100140002 
NORMAL 
100.0 % 
UGIL 

tESULT PUAL CODE 

I.2 I 
I U I 

I U / 

Page 10 

2GWl009901 
02/09/99 
C9BlOOl40003 
NORMAL 
100.0 % 
UGlL 
2GWl000001 

lESULT QUAL CODE 

I U 
I u ! 
I u ; 
I U I 

I I 
I U 
I u / 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

Page 11 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS; 
FIELD DUPLICATE OF: 

TB020699 TB020799 
02106199 02106199 
c9B060129004 C9BO90125001 
NORMAL NORMAL 
100.0 % 100.0 % 
UGlL UGIL 

I I 

100.0 % 

II 

100.0 % 

RESULT QUAL CODE RESULT QUAL CODE RESULT PUAL CODE RESULT QUAL CODE 

VOIATILES 
l,l,l-TRICHLC”n”“A”C / 

,lT”C 1 “rv”C I II ! / 1 
1. 

II 
I , I I 

1 .I ,2,2-TETRhu.nwr.r ‘pu’ ‘-‘=‘?ETHANE 1 u I I’ U I I 
1 ,I ,2-TRICHLOROETW Lb.lC 1 U I 11 U , I I I 

1 ,I-DICHLORC”‘““’ 
I) . rr*,-.**, fir%, 

I 

j 

/ I ,L U,b”L”T\“PCI.LLI.L 

1,2,4 TRICHLOROBENZENE 
1,2-DIBROMO-XHLOROPROPANE 
4 n sTl”“,-...,-%r-TUILIC 

/ 
1 u : 
1 UR ; C 
1 II 

I I 
1 U 
1 UR i C / 

/ 
1 u I 

I .L-“IC)n”M”E t nnI”C / I‘ I t I 
- - .-... ----- ..__. - 4 II II 1 I 

I 
” 

I I 
II i ! I 

I ,4 “lb”L”n”OCNLCI*C I. I I 
- -..-__.-..- c I IP P Ir; IICY i PI 
2-BUTANUNt r) “I\ 

..-.s . ..a..- c II 

I 

” “I. I -1 I 
* II , 

.- 

BENZ 

Bt--- 

BRUMUIJIW 
r.r.P..‘~l-,-.“. 

.EI.C 

<oMOCHLOROMETHANE 1 u 
‘-“^^‘-“LOROMETHANE 1 U 

. . 

” I I 

5 u I 
5 UR C I 

0.30 J P 

1 u I 

1 u 
a* I cinumurunr4 1 U 1 u 

BROMOMETHANE 1 U 1 U I 
CARBON DISULFIDE 1 U t U 
^--I-*. .-C..m.Al .I en,mr 4 II 1 II -. . .-.. .- 
i;AiijiiX iZi?G%v~n.vr\tuL T _ i I 

CHLOROBENZENE 1 U II U I I 4 I, If II CHLOROETHANE I Y I’ I I 
CHLOF----‘- 4 II Ii II 

CHLOkuMt I I-IAN 

CIS-1.2-DICt” _“’ 

Wl-UKM 
.A.aC-....l E ; U 1 U 

IW~ETHENE 1 U 1 U 
--------_. E 1 U 1 U 

ILIJKuMt I nA& 1 U 1 U 
!ENE 1 U 1 U 

CIS-1.3-DICHLOROPRUPEN 
DIBROMOC, . . ^_^_ _--. . . ., 

ETHYLBENZ- - 
.-I II I-3 II I I 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

Page 12 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: UNITS: 
FIELD DUPLICATE OF: FIELD DUPLICATE OF: 

VOLATILES VOLATILES 
TETRACHLOROETHENE TETRACHLOROETHENE 
TOLUENE 

TRANS-1.2-DICHLOROETHENE 
TRANS-l.J-DICHLOROPROPENE 

TRICHLOROETHENE 
VINYL CHLORIDE 
XYLENES. TOTAL 

TB020699 TB020799 
02/06/99 02/06/99 II I I 
C9B060129004 C9BO90125001 
NORMAL NORMAL 
100.0 % 100.0 % 100.0 % 100.0 % 
UGIL UGIL UGlL UGlL 

I I 

RESULT RESULT QUAL QUAL CODE RESULT CODE RESULT QUAL QUAL CODE RESULT CODE RESULT QUAL QUAL CODE RESULT CODE RESULT QUAL QUAL CODE CODE 

1 1 u i u i 1 1 U U I I I I 
1 u 1 1 U 
1 U 1 u ! 
1 u I 1 u j 
1 U I 

I 1 U , 
1 U I 1 U / 

1 U I 1 u ! 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11GW1050001 
02/08/99 
C9BO90125013 
NORMAL 
100.0 % 
UGIL 

SEMIVOIATILES 
2,2’-OXYBlS(l-CHLOROPROPANE) 
2.4.5TRICHLOROPHENOL 

RESULT QUAL CODE 

5 U , 
20 u : 

2.4.6-TRICHLOROPHENOL 5 U I 
2,CDICHLOROPHENOL 
2.4-DIMETHYLPHENOL 
2.4~DINITROPHENOL 

5 u I 
5 u ; 
20 u : 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 

5 u / 

5 u : 

5 U 

5 U 

P-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NITROANILINE 
2.NITROPHENOL 

3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 5 U 

. . 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
I-METHYLPHENOL 

5 u 

5 U 

5 U 

4-NITROANILINE 20 U 
1 NITP~R”CLl,W 20 U -v-m., I\“, I ILI.VL .* 
ACENAPHTHENE 5 V 

ACENAPHTHYLENE 5 U 

ANTHRACENE 5 U 
. . 

R=NTr)(A)ANTHRACENE 5 U 

BENZO(A)PYRENE 5 U 

BENZO(B)FLUORANTHENE 5 U 

BENZO(G.H.l’“=PY 
BENZO(K)FLL,....... . .-..- 

- -... _----..- ..__ -- .._.. - 

,r Ls\ ,‘LENE 5 U 

I InRdNTUFNF 5 U 

02/08/99 
C9BO90125011 
NORMAL 
100.0 % 
UGIL 

LESULT QUAL CODE 

i u : 
!O . u I 
5 U I 
i U I 
i U I 
20 U I 

I 
i U I 

i u 1 
5 U I 
5 u / 
5 U 
20 u ’ 

5 U 
5 u 

20 u : 

5 U I 

5 u 
5 U 
5 U 
5 U 
20 U 
20 U 
5 U 
5 U 

5 U 
5 U 
5 U 

5 U 
5 U 

11GW1069901 
02108199 
C9BO90125012 
NORMAL 
100.0 % 
UGlL 
11GW1060001 

!ESULT QUAL CODE 

, u 

!O u j 
i U 
i U 
i U 
!O U 
i U 
i U ‘i 
i U I 
i u j 

i U 
i u / 
!O -u 
i u : 
i U I 
!O u I 
!O u ; 

i U 
i U I 
i U I 
j u I 
5 U 

20 U 
EO U 

5 U 
5 U 
5 U 

5 U 

5 u 
5 U 

5 U 
5 U 
r; II 

rage 

11GiI1070001 
02/08/99 
C98090125014 
NORMAL 
100.0 % 
UGIL 

LESULT QUAL CODE 

1 U 
10 U 
1 U 

!O u 
i U 
i U 
5 U / 

1 
i U 
5 U I 
20 U 
10 U 
5 U 
5 U 
5 U 
5 U 

5 U 
5 U 
5 U 
5 U 

-- 
II 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS:. 
FIELD DUPLICATE OF: 

11GW1050001 11GW1060001 
02lO8199 02/08199 
C98090125013 C9BO90125011 
NORMAL NORMAL 
100.0 % 100.0 % 
UGIL UGlL 

RESULT QUAL CODI 

SEMIVOIATILES 
BlS(2-ETHYLHEXVL)PHTHAlATE 
BUTYLBENZYL PHTHAtATE 

CHRYSENE 
DI-N-BUTYL PHTHAIATE 
DI-N-DCTYL PHTHALATE 

5 U 

5, U 

5 U 
5 U 

5 U , 

DlBENi 
DIETH’ 
DIMETI 

FLUORANTHENE 5 U 
. 

FLUORENE 5 U 

IFXACHL OROt3ENZENE 5 U HT... .__._ -. 
HEXACHLOROBUTADIENE 5 U 

UI nD)Af’YCl nDFrJTADlENE 5 u 
r, 11 

HEXACL ..vvm.wv. v--m -.. 

--. ..-..-..- 

HEXACHLOROETHANE 

N-.., I I\“Y”-YI-I.-. I I-NlTD~C~-~l-N-D~Op~~~~~~ 

INDENO(1.2.3-CD)PYRENE 

N-NITRt-KnIXDUFN 

ISOPHORONE 

w-w-.. . .-.. YLAMINE 
I-M ENE 

UzLlr 

” 

5 

5 

U 

U 
5 

5 

U 

U 

5 U 
5 U 

NAPHTL - ._. 
NITROBENZ 

PENTAl CHLOROPHENOL 20 U 

PHENANTHRENE 
PHENOL 

PYRENE 

5 U 

5 U 

5 U 

1ESULT PUAL CODE 

b.3 B ; A 

i U 

i U 
i U 

i 

3 

U 

5 U 

5 U 

5 u 

5 U i 

5 U i 
5 U / 

5 u j 

5 U 

5 U I 

5 U 
5 u 

5 U I 
5 U / 
5 u j 

5 U 

5 U 
20 u 
5 u. / 
5 U 

5 U 

1 lGW1069901 
02108l99 
C9B090125012 
NORMAL 
100.0 % 
UGlL 
llGW1060001 

!ESULT QUAL CODE 

* 

5 U 
i u / 
i U 1 
i U I 

I 

j U I 
I 

5 u i 

5 U ! 
I 

5 U I 
5 U / 

5 u I 

5 u 

5 u 
20 u 
5 u ’ 
5 u 

5 U 

Page 2 

11GW1070001 
02108199 
C98090125014 
NORMAL 
lOQ.0 % 
UGIL 

IESULT QUAL CODE 

U 
i U 
i U 
i U 
i 

s 

U 
i U 
i U 
i U 
i U 
i U 
i U 
i U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 . U 

5. U 
5 U 
20 u ( 
5 U i 
5 U 
5 U 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

Page 

SAMPLE NUMBER: 1 lGWlO8OOOl 
SAMPLE DATE: 02/08/99 
LABORATORY ID: c9B090125015 
(X-TYPE: NORMAL 
% SOLIDS: 100.0% 
UNITS: UGlL 

11GW1090001 
02108/99 
C9BO90125009 
NORMAL 
100.0 % 
UGIL 

11GW1100001 
02/09/99 
C9B100140001 
NORMAL 
100.0 % 
UGlL 

11 GW240001 
02/06/99 
C99080129001 
NORMAL 
100.0 % 
UGlL 

3 

FIELD DUPLICATE OF: 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
SEMIVOLATILES 

23. 
2,4 
2.4- 

~nL”n”rn”mnc, I ” ” I J ” 

D- I m,nrvdOi’HENOL 20 U 20 u I 20 u 20 U 
6-TRICHLOROPHENOL 5 u I 5 u I 5 U ! / 5 U ‘ 

-DICHLOROPHENOL 5 u 5 U I 5 U I 5 U a1 i I 
DIMETHYLPHENOL 5 u : 5 U 5 U I .5 U 

7” II 7n II 7n II I II 

T\” 1 “C”LI.L I I 
” 

DINITROTOLUENE 5 U 5 U I 5 U I ; U 

HLORONAPHTHALENE 5 U 5 U 5 lJ / 5 U 
, II ,-.nrml>C.IT\t G II 4 II !i II ; r II 

E 1 IIIL.Iw-v-“@ rv-lLEI.L ” 

‘ETHYLPHENOL 5 U 5 U 5 u 5 lJ 
L-nlTROANILINE 20 U 20 U 20 u 20 U 
” .O-avYA”l ,I-.l,-sl 6 II 5 II 5 II c ,a 
L-w I R”t-“CNVL I- I- .J " I 
3 3’ I-alP”, nL)nPcL17lnl~lc 5 II I.5 1J I5 u 16 ” . 11 I 

-Y,““L”r\“PLI.LI”II.IL 
I - . . J-NITROANILINE 20 u 20 u 20 U I 20 

4,0-“INI I It”-L-n * - -‘-“*-- - ‘IETHYLPHENOL 
“I nur.*v, I-TUCD 4-BROMOPHEN r L rnc~l, L = I ncn 

4-c 
4-c 

20 u 20 u 20 u I 20 U I 
r; II 5 

I- 
II I 5 

i- LJ ! ci 
/ .A I‘ ” , 

I 
!i II I5 u ’ I5 u I* . 

4-NI I KUl’tltNI 

ACEN’ -’ ‘-’ *-’ 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11GW1080001 
02108199 
C98090125015 
NORMAL 
100.0 % 
UGIL 

SEMIVOLATILES 
BlS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYL PHTHALATE 
CHRYSENE . 
DI-N-BUTYL PHTHAlATE 
DI.N-OCTYL PHTHAlATE 

DlBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 

DIETHYL PHTHAlATE 
DIMETHYL PHTHALATE 
FLUORANTHENE 

FLUORENE 
HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 
INDEN0(1,2,3-CD)PYRENE 

ISOPHORONE 
N-NITROSO-DI-N-F’ROPYLAMINE 
N-NITROSODIPHENYLAMINE 

NAPHTHALENE 
NITROBENZENE 

PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 

RESULT QUAL CODI 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 
5 U 

5 U 

5 U 
5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

20 U 
5 U 

5 U 
. . 

PYRENE 5 u 

1 lGW109000l 11GW1100001 
02lO8199 02/09/99 
CSBO90125009 C9B100140001 
NORMAL NORMAL 
100.0 % 100.0 % 
UGlL UGlL 

lESULT QUAL CODE 

5 lJ I 
5 U I 

5 U I 
5 u 

5 U I 
5 u : 
5 lJ : 
5 U 

5 U 
5 U 

5 U 
5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 
5 U 
20 u j 

5 U 

5 U 

5 U 

LESULT CIUAL CODE 

1.3 B IA 
i U 
i U I 
i u 
i u i 
i U . / 
i u 

5 u ! 
5 U 
5 u 
5 U 

5 u 
5 u I_ 
5 U 
5 U 

5 u 
5 u. 
5 U 
5 U 
5 U 
5 U 
20 . u 
5 U 
5 U 
5 U 

11 GW240001 
02106199 
C9BO80129001 
NORMAL 
100.0 % 
UGIL 

LESULT QUAL ’ CODE 

i U 
, U 

5 u ; 
i u ! 
5 U 
5 U 
5 U 
5 U 1 
5 U I 
5 U 

5 U I 

5, U / 
5 U I 
5 u ! 
20 u I 
5 U 
5 U 
5 U 



. 

CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: 11 GW280001 
SAMPLE DATE: 02107199 
LABORATORY ID: C9BO90125004 
QC-TYPE: NORMAL 
% SOLIDS: 100.0 % 

UNITS: UGIL 
FIELD DUPLICATE OF: 

Page 5 

SEMlVOlATlLES 
2,2’-OXYBlS(l-CHLOROPROPANE) 

RESULT QUAL COD1 

5 U 

2,4,!bTRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 
2.4.DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2.4-DINITROPHENOL 31 I IFNF 

20 u I 
5 lJ , 
5 U 

5 u : 

20 U 5 u 2,4-DINITROTC ___. ._ 
2,6-DINITROTOLUENE 5 U 

2-CHLO 

2-CHLOROPHENOL 

RONAPHTHALENE 

2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NITROANILINE 
2-NITROPHENOL 

3.3’-DICHLOROBENZIDINE 
3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3METHYLPHENOL 

4-CHLOROANILINE 

I-CHLOROPHENYL PHENYL ETHER 
4-METHYLPHENOL 
4-NITROANILINE 
4-NITROPHENOL 
ACENAPHTHENE 

ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 

BENZO(K)FLUOFtANTHENE 

5 
5 

U 

u 
5 U 

5 U 

20 U 
. . 

5 u 

5 u 
20 U 
20 U 

5 U 
5 U 

5 u : 
5 U 
5 U 
20 U 
20 ‘U 
5 U 

5. u 

5 U 
5 U 
5 U 

5 U 
5 U 

5 U 

11 GW290001 1 lGW620001 
02/07/99 02/06/99 
C98090125006 C9BO80129003 
NORMAL NORMAL 
100.0 % 100.0% 
UGlL UGIL 

.ESULT QUAL CODE 

, u ~ 
‘0 u ‘1 

U I 
U 
U 

80 U 
, u ! 

U I 
, u I 
, IJ / 

I 
1 u : 
, u ; 
10 u I 
1 V ! 

1 U I 
!O U I 

!O u ; 
1 U I 

1 U 
1 U 
, U 
1 U 
!O U 
!O ‘U 
i U 
i U 
i U 
i U 
i U 
i U 
5 U 
5 U 

(ESULT QUAL CODE 

i u 1 
!O u / 
i U I 
i u 1 
5 u : 
!O ’ _i 
i u 
i u : 
5 U 
i u 
5 U I 
5 U 
20 U 
5 U 

5 U 
20 u i 
20 u 
5 U 
5 u 
5 lJ 1 
5 U 
5 U 
20 U 

20 u 

5 U 
5 U 

5 u 
5 U 

5 U 
5 U 

5 u 
5 U 

. . 

llGW630001 
02/06199 
C9BO90125008 
NORMAL 
100.0 % 
UGlL 

lESULT QUAL CODE 

i U I 
I 

!O U 
i U 
i U 
i U 

I 
!O U 

* 

i II I 

i U I 

gig 

U 
i U 
!O U 
5 U 
i 

i 

U 
!O U 
20 U 
5 U 
5 U 
i u I 
5 U 
5 u I 
20 U 
20 u 
5 u 
5 U 

5. U 
5 U 
5 U 
5 U 
5 U 
5 U 

---- r I I 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 
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SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF:. 

1 lGW280001 1 lGW290001 11 GW620001 1 lGW630001 
02/07/99 02107/99 02106199 02108199 
C98090125004 C98090125006 C9BO80129003 C9BO90125008 
NORMAL NORMAL NORMAL NORMAL 
100.0 % 100.0 % 100.0 % 100.0 % 
UGlL UGlL UGlL UGIL 

SEMIVOLATILES 
BlS(2-ETHYLHEXYL)PHTHALATE 
BUTYLBENZYL PHTHALATE 
CHRYSENE 
DI-N-BUTYL PHTHAlATE 
DI-N-OCTYL PHTHALATE 
DlBENZO(A.H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

5’ U 5 u 2.2 B I A 2.9 B A ’ 
5 U 5 u / 5 u 1 5 U 
5 U 5 U I 5 U I 5 U 
5 u 5 u ; 5 U I 5 U 
5 u 5 U I 5 U I 5 U 
5. U 5 U I 5 U 1 5 U 
5 U 5 U I 5 U I / 5 U 
5 U 5 U / I 5 U / I 5 U 
5 U 5 .’ u i 5 U 5 U 1 
5 U 5 u i 5 u : 5 U 
5 U 5 u I 5 U ! 5 U 
5 U 5 U , 5 u 5 U 
5 U 5 u i 5 u 5 U 

HEXACHLOROCYCLOPENTADIENE 5 U 5 u : 5 U 5 U 
5 U 5 U 3 HEXACHLOROETHANE I 5 u 5 U 

INDENO(1,2,3-CD)PYRENE 5 U 5 U 3 5 U I 5 U 
ISOPHORONE 5 U 5 u 5 u ) 5 U 
N-NITROSO-DI-N-PROPYlAMlNE 5 U 5 U 5 U I 5 U 
N-NITROSODlPHENYlAMINE 5 U 5 U 5 U i 5 u * 
NAPHTHALENE 5 U 5 U 5 u i 5 u / 

NITROBENZENE 5 U 5 U 5 lJ ! 5 u ; 
PENTACHLOROPHENOL 20 U 20 U 20 U I 20 . U I 
PHENANTHRENE 5 u 5 U 5 U 5 U 
PHENOL 5 U 5 U 5 U 5 U 
PYRENE 5, U 5 U 5 U 5 U 

I 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

Page 

SAMPLE NUMBER: 11 GW650001 
SAMPLE DATE: 02107199 
LABORATORY ID: C9BO90125007 
QC-TYPE: NORMAL 
% SOLIDS: 100.0 % 

UNITS: UGlL 

I 1 GW690001 
02/07/99 
C98090125003 
NORMAL 
100.0 % 
UGlL 

11 GW70DOOOl 
02108/99 
C98090125010 
NORMAL 
100.0 % 
UGlL 

11 GW720001 
02/06/99 
C9BO90125002 
NORMAL 
100.0 % 
UGIL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

SEMIVOLATILES 
2,2’-OXYBIS(l-CHLOROPROPANE) 5 u 5 u : 5 U I 1 5 U 

2,4,5TRICHLOROPHENOL 20 U 20 u I 20 U 20 U 
2,4&TRICHLOROPHENOL 5 U 5 lJ I 5 U I 5 U 
2,CDICHLOROPHENOL 5 U 5 u 5 U 5 u “. 
2,CDIMETHYLPHENOL 5 U 5 u j 5 U 5 U 
2,4-DINITROPHENOL 2c U 20 u : 20 .U 20 U 

2,4-DINITROTOLUENE 5 u 5 u j 5 u ; 5 U 1 
2,6-DINITROTOLUENE 5 u 5 U 5 U 5 U I .i 
2CHLORONAPHTHALENE 5 U 5 u 5 U 5 U I 

2CHLOROPHENOL 5 U 5 U i 5 u j 5 U 
2-METHYLNAPHTHALENE 5 U 5 u j 5 U 1 5 U 

FIELD DUPLICATE OF: 

2-METHYLPHENOL 5 U 5 U 5 U I I 5 U 
2-NITROANILINE 20 U 20 u 20 u : 20 U 

2-NITROPHENOL 5 U 5 u 5 u i I 5 u I 

3,3’-DICHLOROBENZIDINE 5 U 5 u : 5 U 5 u I 
3-NITROANILINE 20 U 20 U I 20 lJ I 20 U 

20 U 20 U 20 u I 20 U I 4,6-DINITRO-2-METHYLPHENOL I 
4-BROMOPHENYL PHENYL ETHER 5 U 5 u 5 U 5 U i 
4-CHLORO-3-METHYLPHENOL 5 U 5 IJ I -5 lJ : 5 U I 

5 U 5 u 5 u 4CHLOROANILINE I 5 U j 

4-CHLOROPHENYL PHENYL ETHER 5 U 5 U 5 U 5 u ; 
4-METHYLPHENOL 5 U 5 U / 5 u 5 U i 

4-NITROANILINE 20 U 20 U 20 U 20 u / 
* kuslmDpztml 20 U 20 U 20 U 20 U -t-I., I I.“, ILI.VL 
ACENAPHTHENE 5 U 5 U 5 U 5 U 
ACENAPHTHYLENE 5 U 5 U 5 U 5 U 
ANTHRACENE 5 u 5 U 5 u 5 U 

BENZO(A)ANTHRACENE 5 U 5 U 5 U 5 lJ * 
BENZO(A)PYRENE 5 U 5 U 5 U 5 U 

BENZO(B)FLUORANTHENE 5 U 5 U 5 U 5 U -__ 

BENZO(G,H,I)PERYLENE 5 U 5 U 5 U BENZO(K)FLUORANTHENE 5 U 5 U 5 U 
-.-._ -... -----..- . . . .._- --..-..- c II r; II 5 II 

,;;------ 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SD& WOO18 

Page 8 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11 GW650001 
02107199 
C98090125007 
NORMAL 
100.0 % 
UGIL 

SEMIVOLATILES 
BlS(2-ETHYLHEXYL)PHTHAbITE 
R’TYLBENZYL PHTHAlATE 

RYSENE 
N.RIITYI PHTHALATE 

CH 
DI-1. --. 
DI-N-OCT, ,. r s 8 8 

RESULT QUAL CODI 

5 . U 
5 U 
5 U I 
5 U 

“’ D”THALATE 5 U 

DlBENZO(A,H)ANTHRACENE 5 u 
FI IRAN 5 U , 

DIBENTOI -. _ . . . 
DIETHYL PHTHAI ATF 5 u 

DIMETHYI 
FL1 IAPAW 

L PHTHAlATE 
,w,,JTHENE 
InRFNF 

5 u 
5 U 

5 u FLI.,. .-,.- 
HEXACHLORORFN7FNk 5 U 

HEXACHLvnvvm 
HEXACHLnPnr .,,.,,YCLOPENTADIENE 5 u 

IW~C-IFTI-IANF 5 U HEXACHL,..,- s s ., . ..- 
INDENO(1,2,3GPlPYRFNF 
Isp”““““k’r 

N-f., I v\vuv-VI-I. 
N.pTD”C”“‘DC 

NA. , . . . . . ..m-. ._ 

-I’ ...-._- 

NITROBENZENE 

,I-““T\“I.L 

PENTACHLOROP”‘=““’ 

.“TDn@n “l-v-PROPYLAMINE 

r I ILI.“L 

PHENANTHREN’ 

.I I I\“Y”YII . 

E 

iENYlAMlNE 
DUTUAI FNF - 

5 U 

5 

5 

U 

U 

5 

20 

U 

5 

U 

U 

5 U 

5 

. . 

U 

PHENOL 

PYRENE 

5 u 

5 U 

11 GW690001 1 lGW70DOOOl 
02/07/99 02/06/99 
C98090125003 C9BO90125010 
NORMAL NORMAL 
100.0 % 100.0 % 
UGlL UGlL 

LESULT QUAL CODE 

i u I 
5 U 

5 u 
j u ’ 

i U I 
i u I 
5 U 

5 U / 

j U 

5 u 
5 U 

5 U 
5 u ! 
5 U 

5 U / 
5 u 

5 U 
5 U 
5 U 

5 U 

5 U 
20 U 

5 U 
5 U 
5 U 

!ESULT CIUAL CODE 

1 U 
1 u ; 
, U 5 

, U 
i U 
i U 
i u 
i u . 
i U I 

i u j 
i u ! 
i u ’ 
i U I 

5 U I 
I 

5 U 
5 U 
5 U 
5 u i 
5 U I 
5 .u ; 
5 u : 
20 U 
5 U 
5 U 
5 U 

11 GW720001 
02/06/99 
C9BO90125002 
NORMAL 
100.0 % 
UGIL 

PESULT QUAL CODE 

5 U 
5 U 
5 u 
5 U 
5 U 
5 u ./ 
5 u i 
5 U I 

5 u .: 
5 U 
20 u 
5 U 
5 U 
5 u 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

1 lGW650001 
02/07/99 
C98090125005 
NORMAL 
1000% 
UGIL 

SEMIVOLATILES 
9 ~‘~~YvRIW~JY~I ARnPRnPANFI 
L,L-“,, , ‘,“\, -. .--..-. ..-. . . ..-. 

2,4,5-TRICHL@RopHFNnI~ 
2,4,6-TRICHLC 
2.4~DICHLORC 

RESULT QUAL CODI 

5 U 

I .._. ..-..-- 

IROPHENOL 

IPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,4-DINITROTOLUENE 
2.6-DINITROTOLUENE 
2XHLORONAPHTHALENE 

5 U 

5 U 
5 u 
-- . . 

20 U 

zu v 

5 U 

5 U 
5 U 

. . 

L-METh , u.mi-1, I, ~LLI.L 
-&M,Z+W’ RUENnI 5 U 

2-NITROANILINE 

‘-N’TROPHENOL 
3.3’-DICHLOROBENZIDINE 
J+JITRC\AhIII IF.E “l-w.ILII.L 

4,6-DIN., , \w~c-,.,_, . . . _a . ._. 7-b ITRn~7~MFTUVI PUFNI-II 

4-BROMOPHENYL PHFNYl FTHFR ..-. ‘.-_...-“ 

4-CHLORO-3-METH I or I ILI.VL “I lx4CLIcII 

4JJ,,JJD”“U” lNE 
,,\“rv.ILII.L 

4-CHLC )ROPHENYL PHENYL ETHER 

20 

5 

u 
v . . 

5 U 
U 20 

20 U 
5 U 
5 U 

5 U 

5 U 

4-METHYLPHENOL 
4-NITROANILINE 
4-NITROPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

20 U 
20 ‘U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

5 u . 

1 lGW660001 2GWlOOOOOl 
02106199 02/09/99 
C98060129002 C9B100140002 
NORMAL NORMAL 
100.0 % 100.0 % 
UGIL UGlL 

.ESULT QUAL CODE lESULT QUAL CODE 

, U 

10 u 
, u 
, U 
1 U 

!O lJ : 
1 u 
1 u / 
, U 
, U 

, U 
i U 

!O lJ 
i U 
i u : 
!O U 

!O u 
i u 
i u 
i U 
i u 
i U 
!O U 
!O u 
i U 
5 U 
i U 
i U 
i U 
i U 

5 U 

5 U 
I . 

5 lJ 
!O U / 
i u 
i U j 6 
i u 
20 U I 
5 U i 

5 u I 

5 u I 
5 U 
5 U 
5 u 
20 U 
5 u 

5 u I 
20 u : 

20 u 
5 u 

5 u : 
5 u 
5 U 
5 U 
20 U 
20 u 
5 U 
5 U 
5 U 
5 U 
5 U 
5 u 
5 U 
5 U 
r ,I 

2GW1009901 
02lO9199 
C9B100140003 
NORMAL 
100.0 % 
UGlL 
2GWlOOOOOl 

lESULT QUAL CODE 

i u / 

!O U 
i U I - 

i U 
i U 
!O U 
i U 
i U 

Egz 

5 U 
5 U 

U 
U 
U 

/: U 
U 
U 

20 U 
5 U I 

/ 
5 U 
5 . U j 

5 u 
5 U 

20 u : 
20 U 

5 u 
5 U 
5 U 
5 U 

* 5 u 

5 U 
5 U 
5 U 
c II 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

Page 10 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS:. 
FIELD DUPLICATE OF: 

SEMIVOLATILES 
BIS(2-ETHYLHEXYL)PHTHALATE 

1 lGW850001 1 lGW880001 2GWlOOOOO1 2GW1009901 
02/07/99. 02/06/99 02/09/99 02/09/99 
C98090125005 C9BO80129002 C98100140002 C9B100140003 
NORMAL NORMAL NORMAL NORMAL 
100.0 % 100.0 % 100.0 % 100.0 % 
UGlL UGlL UGlL UG/L 

2GW1000001 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

5 U 5 U 5 u 3.2 B I A 
BUTYLBENZYL PHTHALATE 5 U 5 U 5 U 5 u 

CHRYSENE 5 U 5 u 5 u 5 U / 
DI-N-BUTYL PHTliALATE 5 U 5 U 5 U 5 U 
DI-N-OCTYL PHTHALATE 5 U 5 u 5 I .U 5 .!J I 
DlBENZO(A.H)ANTHRACENE 5 U 5 U 5 u ’ 5 U 
DIBENZOFURAN 5 U 5 U 5 U 5 U 
DIETHYL PHTHALATE 5 U 5 U 5 U 5 U I 
DIMETHYL PHTHALATE 5 U 5 U 5 U 5 u / 
FLUORANTHENE 5 U 5 U 5 U 5 u 

FLUORENE 5 U 5 U 5 U 5 U / 
HEXACHLOROBENZENE 5 U 5 U 5 U 5 u i 

HEXACHLOROBUTADIEN’E 5 U 5 U 5 U 5 U 

HEXACHLOROCYCLOPENTADIENE 5 U 5 U 5 u 5 u I 
HEXACHLOROETHANE 5 U 5 U 5 u 5 u 
lNDENO(l,2,3-CD)PYRENE 5 U 5 U 5 U 5 u i 

U 5 U ISOPHORONE 5 U 5 5 U / 
N-NITROSO-DI-N-PROPYLAMINE 5 U 5 U 5 U 5 U 
N-NITROSODIPHENYLAMINE 5 U 5 U 5 u 5 u 
NAPHTHALENE 5 U 5 U 5 U 5 u 
NITROBENZENE 5 U 5 U 5 U 5 U 

PENTACHLOROPHENOL 20 U 20 U 20 - u 20 u 
PHENANTHRENE 5 U 5 U 5 U 5 U 
PHENOL 5 U 5 U 5 U 5 U 
PYRENE 5 u 5 U 5 U 5 U 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
Q.C-TYPE: 
% SOLIDS: 
UNITS:. 
FIELD DUPLICATE OF: 

llGWlO5OOOl 
02106/99 
C9BO90125013 
NORMAL 
100.0 % 
UGlL 

PESTlClDESlPCBs 
4/t’-DDD 
4.4-DDE 
4.+-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR-1221 

AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1246 
AROCLOR-1254 
AROCLOR-1260 
BETA-BHC 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN Ii 
ENDOSULFAN SULFATE 

ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 

RESULT QUAL CODI 

0.10 U 

0.10 U 

0.10 U 

0.050 U 

0.050 U 

0.050 U 

1 .Q U 

2.0 U 

1 .o U 

1 .o U 

1.0 U 

1 .o U 

1 .o U 

0.050 U 

0.050 U 

0.10 U 

0.050 U 

0.10 U 

0.10 U 

0.10 U 

0.10 U 

0.10 U 

0.050 U 
^ ^rl “.“J” u 

0.050 u 
0.050 U 

0.50 U 

5.0 U 

llGWl060ool 
02/06/99 
C9B090125011 
NORMAL 
100.0 % 
UGlL 

:ESULT QUAL CODE 

1.10 U I 

1.10 U 
1.10 U 

1.050 U 
I.050 U 

.O U 

.O U 
I.050 U’ 

1.050 U 
).I0 U 

f----y- 

Kl50 U 
1.050 u 
1.50 U 

5.0 U 

llGWl06990l 
02/06/99 
c9B090125012 
NORMAL 
100.0% 
UGIL 
llGWlO6OOOl 

lESULT QUAL CODE 

5.0 U 

Page 

llGWl07000l 
02lO6199 
C9BO90125014 
NORMAL 
100.0 % 
UGIL 

1ESULT QUAL CODE 

i.10 U I 

&++---- 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
%‘SOLlDS: 
UNITS: 
FIELD DUPLICATE OF: 

11GW1060001 
O~OSl99 
C9BO90125015 
NORMAL 
100.0 % 
UGIL 

RESULT QUAL CODI 

PESTlClDESlPCBs 
4,4’-DDD 0.10 U 

4.+-DDE 0.10 U 

4.4’-DDT 0.10 U 

ALDRIN 0.050 U 

ALPHA-BHC 0.050 U 

ALPHA-CHLORDANE 0.050 U 

AROCLOR-1016 1.0 U 

AROCLOR-1221 2.0 U 

AROCLOR-1232 1 .o U 

AROCLOR-1242 1 .o U 

AROCLOR-1246 1.0 U 

AROCLOR-1254 1.0 U 

AROCLOR-1260 1.0 U 

BETA-BHC 0.050 U 

DELTA-BHC 0.050 U 

DIELDRIN O.JO U 

ENDOSULFAN I 0.050 U 

ENDOSULFAN II 0.10 U 

ENDOSULFAN SULFATE 0.10 U 

ENDRIN 0.10 U 

ENDRIN ALDEHYDE 0.10 U 

ENDRIN KETONE 0.10 U 

GAMMA-BHC (LINDANE) 0.050 U 

GAMMA-CHLORDANE 0.050 U 

HEPTACHLOR 0.050 U 

HEPTACHLOR EPOXIDE 0.050 U 

METHOXYCHLOR 0.50 U 

TOXAPHENE 5.0 U 

11GW1090001 11GW1100001 
OZO8/99 02/09/99 
C98090125009 C98100140001 
NORMAL NORMAL 
100.0 % 100.0 % 
UGlL UGlL 

LESULT QUAL CODE 

I.10 U 
I.10 U 

1.0 U I 
I.0 U 

1 .o U 

3.050 U 
3.050 U 

5.0 U I 

!ESULT QUAL CODE 

I IO U I 

m50 U 

Page 2 

11 GW240001 
02lO6199 
C9B060129001 
NORMAL 
100.0 % 
UGIL 

lESULT QUAL CODE 

I.10 UL R . 
1.10 UL R 
I.10 UL R 
mo UL R 
I.050 UL 1 R 

I.0 UL 1 R 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11 GW280001 11 GW290001 
02lo7199 02lo7199 
d9BO9Oi 25004 C9BO90125006 
NORMAL NORMAL 
100.0 % 100.0 % 
UGIL UG/L 

Page 

11 GW620001 
02/06/99 
C9BO80129003 
NORMAL 
100.0 % 
UGIL 

11 GW630001 
02lo0t99 
C9BO90125008 
NORMAL 
100.0 % 
UGIL 

I 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

PESTICIDESlPCBs 

4.4’-DDD 0.10 U 0.10 U 0.10 U 0.10 U 

0.10 U 
- .- 
0.10 u 

I 
I 

- _- 
lO.lU 

. 
u 

I 
4,1-DDE I 

^ .^ 
IU.lU 

. . 
u 

4.4-DDT 0.10 U 0.10 U lo.10 U lO.10 U 

ALDRIN 0.050 U 0.050 U IO.050 U IO.050 U 

ALPHA-BHC 0.050 U 0.050 U I I Innm -.--- II I I Inns0 -.--- II I f 

ALPHA-CHLORDANE 0.050 U 0.050 U I I Inn50 -._-_ .u .- I I I o.osa I ----- u I I 
AROCLOR-1016 1 .o U 1 .o U II.0 U II.0 U I 
AROCLOR-1221 2.0 U 2.0 U 2.0 u 2.0 U 
AROCLOR-1232 1 .o U 1 .o U 1.0 U 1 .o U 
AROCLOR-1242 1 .o U 1.0 U 1.0 U 1.0 U 
AROCLOR-1248 1.0 U 1.0 U 1.0 U 1 .o U 
AROCLOR-1254 1 .o U 1.0 U 1.0 U 1.0 U 

s 
AROCLOR-1260 1 .o U I II .o U I - --- . 

1.0 u 1.0 U 

BETA-BHC 0.050 u ~USJ3lJ u I 0.050 U 0.050 U 
DELTA-BHC 0.050 U IO.050 U 0.050 U 0.050 U 

DIELDRIN 0.10 U I lO.10 U I lO.10 I J 0.10 U 

U I 
I- --- 

0.050 ENDOSULFAN I 0.050 U 
I - --- 

0.050 u 0.050 U 

ENDOSULFAN II 0.10 U 0.10 U 0.10 U 0.10 U 
ENDOSULFAN SULFATE 0.10 U 0.10 U 0.10 U 0.10 U 
ENDRIN 0.10 U 0.10 U 0.10 I J 10.10 U 
ENDRIN ALDEHYDE 0 10 U 0.10 U 

. . ^ .^ . . 
lo.10 U jo.10 U 

p1u u I lo.10 U lo.10 U -4 I 
iO.050 ‘U I 

- _-_ I 

ENDRIN KETONE 0.10 U 

GAMMA-BHC (LINDANE) 0.050 U IO.050 U 
I~ ~~~ 

GAMMA-CHLORDANE 0.050 ‘U 

HEPTACHLOR 0.050 U u.usJ U 

HEPTACHLOR EPOXIDE 0.050 U 0.050 U 
METHOXYCHLOR 0.50 U 0.50 U 
TOXAPHENE 5.0 U 5.0 U 

I 

0.050 U 0.050 U 
n nm “_“I” ‘Ll n lu” W.1”” u 
0.050 u 0.050 U 
0050 U 0.050 U 

U I 
I 
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CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
Cl?-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11 GW65Gml 11 GW690001 
02lo7/99 02107i99 
C9BO90125007 C98090125003 
NORMAL ’ NORMAL 
100.0% loo.0 % 
UGlL UGIL 

RESULT QUAL CODE 

PESTlClDESlPCBs 
4#-DDD 0.10’ U 

4.+-DDE 0.10 U 

4.1-DDT 0.10 U 

ALDRIN 0.050 U I 

ALPHA-BHC 0.050 U 
ALPHA-CHLORDANE 0.050 U 
AROCLOR-1016 1.0 U 
AROCLOR-1221 2.0 U 
AROCLOR-1232 1.0 U 
AROCLOR-1242 1.0 U 

AROCLOR-1246 1.0 U 
AROCLOR-1264 1.0 U 
AROCLOR-1260 1.0 U 
BETA-BHC 0.050 U 
DELTA-BHC 0.050 U 

‘DIELDRIN 0.10 U 

ENDOSULFAN I 0.050 U 

ENDOSULFAN Ii 0.10 U 

ENDOSULFAN SULFATE 0.10 U 
ENDRIN 0.10 U 

ENDRIN ALDEHYDE 0.10 U 
ENDRIN KETONE 0.10 U 

GAMMA-BHC (LINDANE) 0.050 U 
GAMMA-CHLORDANE 0.050 U 
HEPTACHLOR 0.050 U 

HEPTACHLOR EPOXIDE 0.050 U 
METHOXYCHLOR 0.50 U 
TOXAPHENE 5.0 U 

lESULT QUAL CODE 

1.0 U I 

0.10 U I 

g-p-/- 

0.050 u I 

11 GW70DOOOl 
02lo6799 
C9BO90125010 
NORMAL 

.loo.O % 
UGlL 

[ESULT QUAL CODE 

11 GW720001 
02lo6199 
C9BO90125002 
NORMAL 
100.0 % 
UGlL 

lESULT QUAL CODE 

I.10 U I 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
96 SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11 GW850001 
ozo7/99 
C9l3090125005 
NORMAL 
100.0% 
UGlL 

PESTlClDESlPCBs 
4+DDD 

RESULT QUAL 

0.10 U 

11 GW880001 
02106199 
C98080129002 I 

2GW1000001 2GWlCO9901 
02/09/99 02/09199 
C9B100140002 C98100140003 

NORMAL NORMAL NORMAL 
loo.0 % 100.0 % 100.0 % 

UGIL UGlL UGIL 
2GW1OOOOO1 

CODE RESULT QUAL CODE 

I 

RESULT QUAL CODE RESULT QUAL CODE 

I . * I 

4.4’-DDT 0.10 U 

ALDRIN 0.050 I’ 
- __^ 

AROCLOR-1016 1 .o U 1 .o 

AROCLOR-1221 2.0 U 2.1 U , L.” ” I , L.” ” 

AROCLOR-1232 1 .o U 1.0 U I. n II 14 n II , I.” ” I I _” I 

AROCLOR-1242 1 .o U I Il.0 U I il.0 U Il.0 
_ - . I *^ ** AROCLOR-1248 1 .o U 1.0 u 1.” ” 1 .o U 

AROCLOR-1254 1 .o U 1 .o U 1.0 U 1 .o U 
AROCLOR-1260 1 .o U 1 .o U 1.0 U 1 .o U 
BETA-BHC 0.050 U I IO.052 u I 0.050 U 0.050 U 

U 10.052 U 0.050 U 0.050 U DELTA-BHC 

~ 

IO.050 U I 

lo.10 U lO.10 U lo.10 U 

lo.10 U jo.10 U 10.10. U 

lo.10 U I IO.10 U I IO.10 U 
0.10 U 0.10 U 0.10 U 

ENDRIN KETONE 0.10 U I 0.10 U 0.10 U 0.10 U 
GAMMA-RHC (LINDANEI 0.050 U 0.052 U 0.050 U 0.050 U _.......... -..- . _... -. ..-, 

u I 10.052 u I loo50 U I IO.050 U ---_..- 
GAMMA-CHiUKlJANt 

n “WI V.1”” 

HEPTACHLOR 0.050 ” I 
II I 0.052 U IO.050 U I IO.050 U 

HEPTACHLOR EPOXIDE 0.050 U I 0.052 U IO.050 U lo.050 U ! 

METHOXYCHLOR 
TOXAPHENE 5.0 v I 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
Q,C-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

11GW1050001 
OZO8199 
C9BO90125013 
NORMAL 
100.0 % 
UGIL 

EXPLOSIVES 
1.3.5-TRINITROBENZENE 

1.3-DINITROBENZENE 
2,4,6TRINITROTOLUENE 
2&DINITROTOLUENE 
2,SDINITROTOLUENE 
2AMINO-4,6-DINITROTOLUENE 

2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 

QNITROTOLUENE 
HMX 
NITROBENZENE 

RDX 
TETRYL 

RESULT QUAL CODI 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.50 U 

0.20 U 

0.50 U 

0.20 U 

11 GWlO60001 
02/08/99 
C98090125011 
NORMAL 
100.0 % 
UGlL 

!ESULT QUAL CODE lESULT QUAL CODE 

I.20 U 

I.20 U 

UO~ U 
1.20 U 

11GW1069901 
02108199 
C9BO90125012 
NORMAL 
100.0 % 
UGlL 
11GW1060001 

1.20 U 

1.20 U 
3.20 s U 

1.20 u . 

3.20 U 
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llGW1070001 
02108199 
C9BO90125014 
NORMAL 
1cHl.o % 
UGlL 

tESULT QUAL CODE 

UO U 
I.20 U 

I.20 U 
1.20 U 
1.20 U 

mi U 
3.20 U 
1.0 U 
0.20 U 
D.20 U 
0.50 U 
D.20 U 
0.50 U 
0.20 U 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

llGWl080001 
02/08199 
C9BO90125015 
NORMAL 
100.0 % 
UG/L 

EXPLOSIVES 
1,3,5-TRINITROBENZENE 
1.3DINITROBENZENE 
2.4,6-TRINITROTOLUENE 
2.4DINITROTOLUENE 
2,SDINITROTOLUENE 
2-AMINO-4.6DINITROTOLUENE 

2-NITROTOLUENE 
3-NITROTOLUENE 
QAMINO-2.6-DINITROTOLUENE 

QNITROTOLUENE 

RESULT QUAL CODI 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

0.20 U 

HMX 0.50 U 

NITROBENZENE . 0.20 U 

RDX 0.50 U 

TETRYL 0.20 U 

llGW109000l 11GWl100001 
02/08/99 02/09/99 
C98090125009 C9B100140001 
NORMAL NORMAL 
100.0 % 100.0 % 
UG/L UG/L 

LESULT QUAL CODE 

I.20 U 
b.20 U 
k.20 U s I.21 
I.20 U 
I.20 U 
b.20 U I 
!2 U 
1.20 U 
I.20 U s 1.50 U 
I.35 U 
14 U I 

I.20 U. 

I A 

C 

C 

C 

C 

C 

C 

C 

: 

C 

C 

C 

C 

C 

C 
l- 

. 
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LESULT QUAL CODE 

f---y- 

ml U 
j.20 U 
L50 U 
Km U 

11 GW240001 
02/06/99 
C9B080129001 
NORMAL 
loo.0 % 
UGIL 

tESULT QUAL CODE 

I.20 U I 
I.20 U 

1.50 U 
I.20 U 
).50 U 
1.20 U 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
Q,C-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11 GW280001 
02lo7199 
C9BO90125004 
NORMAL 
100.0 % 
UGlL 

11 GW290001 11 GW620001 
02lo7199 02/06/99 
C9BO90125006 C9BO80129003 
NORMAL NORMAL 
100.0 % 100.0 % 
UGIL UGIL 
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11 GW630001 
02/08/99 
C9BO90125008 
NORMAL 
100.0 % 
UC/L 

EXPLOSIVES 

RESULT QUAL CODEIRESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

I 
I 0 20 U I 0.20 U I . 1.3.5-TRINITROBENZENE 0.20 U 0.20 U 

1.3-DINITROEENZENE 0.20 U 0.20 U I lo.20 U I lo.20 U I 

2.4.STRINITROTOLUENE 0.20 U .0.21~ 0 U 

2,dDINITROTOLUENE 0.20 U lo.29 

0.20 U 0.20 U 

0.20 U 0.20 U 
020 U 0-m U 2,SDINITROTOLUENE 0.20 U 0.20 U 

2-AMINO-4.6-DINITROTOLUENE 0.20 U 0.m U I I0.m U 1 IO.20 U I 

2-NITROTOLUENE 0.20 U 0.20 U lo.20 U IO.20 U 

BNITROTOLUENE 0.20 U 

QAMINO-2.6DINITROTOLUENE 0.20 U 

QNITROTOLUENE 0.20 U 
“MY 0.50 U 

,32 U IO.20 U 115 

0.20 U IO.20 U IO.20 U 
0.20 U I IO.20 U I lo.20 U I 
lo.55 U 

NITROBENZENE 0.20 U lo.51 U 
. I I- . . 

RDX 0.50 u I 15 u 

TETRYL 0.20 U IO.20 U 

0.50 U 0.50 U 

0.20 U 0.2Q U 

0.50 U 3.1 U 

0.20 U I lo.20 U I 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
Q.CTYPE: 
% SOLIDS: 
UNITS: 
FIELD PUPLICATE OF: 

11 GW650001 11 GW690001 
02107199 02/07/99 
C9BO90125007 C9BO90125003 
NORMAL NORMAL 
100.0 % 100.0 % 
UGIL UGIL 

EXPLOSNES 
1.3,5-TRINITROBENZENE 
I&DINITROBENZENE 
2,4.6-TRINITROTOLUENE 

2.4-DINITROTOLUENE 
2,6-DINITROTOLUENE 

2-AMINO-4.6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2&DINITROTOLUENE 
QNITROTOLUENE 
HMX 
NITROBENZENE 
RDX 
TETRYL 

RESULT CNJAL CODE 

0.20 U 
0.20 U 
0.20 U 

0.20 U 
0.20 U 

0.20 U 
0.20 U 
14 U 
0.20 U 
0.20 U 
0.50 U 
0.20 U 
3.3 U 
0.20 U 

lESULT QUAL CODE 

I.20 U 

1.20 U 
1.20 U 
1.50 U 

z&$-j- 

11 GW70DOOOl 
02loai99 
C9B090125010 
NORMAL 
100.0 % 
UGIL 

tESULT QUAL CODE 

1.20 U 

I.20 U 
1.20 U 
uo U 

Ml U 

1.20 *U 
1.20 U 
).20 u 
I.20 U 
I.20 U 
SO U 
I.20 U 

).50 U 
1.20 U 

Page 

11 GW720001 
02106199 
c9B090125002 
NORMAL 
100.0 % 
UGIL 

WSULT QUAL CODE 

X0 U I 

g=g= ‘- 



CT0298 - NSWC WHITEOAK 
WATER DATA 
QUANTERRA 
SDG: WOO18 

Page 6 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
9i SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11 GW850001 11 GW880001 
02/07/99 0306199 
C9B090125005 C98080129002 
NORMAL NORMAL 
100.0 % 1000% 
UGlL UGlL 

EXPLOSIVES 
1.3.5-TRINITROBENZENE 
1.3DINITROBENZENE 
2,4.6-TRINITROTOLUENE 
2.4DINITROTOLUENE 
Q,B-DINITROTOLUENE 
2-AMINO-4.6DINITROTOLUENE 
P-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2.6DINITROTOLUENE 
QNITROTOLUENE 
HMX 

NITROBENZENE 
RDX 
TETRYL 

RESULT QUAL CODE RESULT QUAL CODE 

0.20 U 0.20 U 
0.20 U 0.20 U 
0.20 U 0.20 U 
0.20 U 0.20 U 
0.20 U 0.20 U 
0.20 U 0.20 U 
0.20 U 0.20 U 
0.20 U 0.20 U 
0.20 U 0.20 U 
0.20 U 0.20 U 
0.50 U 0.50 U 

0.20 U 0.20 U 
0.50 u 0.50 U 
0.20 U 0.20 U 

2GWlOOOOOl 
02/09/99 
C9B100140002 
NORMAL 
100.0 % 
UGlL 

2GWlOO9901 
02109199 
C9B100140003 
NORMAL 
100.0 % 
UGlL 
2GW1OOOOOl 

0.20 U 0.20 U 

0.20 U 0.20 U 

0.20 U 0.20 U 

0.20 U IO.20 U I 
0.m U -I l0.m U I 

0.20 U IO.20 U ! 
0.20 U 0.20 U 
0.50 U 0.50 U 
0.20 U 0.20 U 
0.50 U 0.50 U 

0.20 U 0.m U 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

; : ,, ,: : .: : 

: 

Tetra Tech NUS INTERNAL ; .; .; :i ? -: , 7 

MR. RON KOTUN DATE: 

LINDA KARSONOVICH COPIES: 

CORRESPONDENCE 

MAY 19,1999 

DV FILE 

ORGANIC DATA VALIDATION- VOAISVOA/PEST/PCBEXPLOSlVES 
CT0 298, NSWC WHITE OAK, MD 
SDG WOO11 

20ISedimenff 

’ .’ 11 SD1 020001 11 SD1 030001 2SD1000001 
2SDlOlOOOl 2SD1020001 2SD1030001 
2SD1040001 2SD1050001 2SD1060001 
2SD1070001 2SD1080001 2SD1090001 
2SDllOOOOl 2SDlllOOOl 2SD1120001 
2SD1130001 9SD1060001 9SD1070001 
9SD1080001 

OVERVIEW 

The sample set for CT0 298, SDG WOOll, NSWC White Oak, MD consists of twenty (20) sediment 
environmental samples. All samples were analyzed for Target Compound List (XL) volatile and semivolatile 
compounds, pesticide/PCBs, and explosives. One field duplicate pair was included in the SDG: 
2SD1090001 and 2SD1090002. 

The samples were collected by TetraTech NUS on January 18-l 9, 1999 and were analyzed by Quanterra 
Laboratories. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAIQC) criteria using CLP Statement a4 Work (SOW) 
OLM03.2 and SW-846 Method 8330 analytical and reporting protocols. 

All samples were successfully analyzed with the exception of those compounds qualified as rejected. The 
findings offered in this report are based upon a general review of all available data including: data 
completeness, holding times, GC/MS tuning and system performance, initial/continuing calibrations, 
laboratory method and field quality control blank results, surrogate spike recoveries, matrix slpike/matrii spike 
duplicate results, internal standard performance, tentatively identified compounds, compound identification, 
compound quantitation, and detection limits. Areas of concern are listed below. 

Maior Problems 

. Surrogate recovery of 2,4.6-tribromophenol fell below 10% in the semivolatile samples 
2SD1130001 and 11 SD1 020001. Nondetected acid results were rejected, UR. 



I p i 

. The percent difference between columns exceeded the 100% quality control limit for the 
compounds in the following samples. Positive results for these compounds were rejected, FL 

Sample 
11 SD1 020001 

11 SD1030001 

. . 

2SDlOlOOOl 

2SD1020001 

2SD1030001 

2SD1040001 

2SD1050001 

Compound 
Heptachlor 
Endosulfan I 
Endosulfan sulfate 
g-Chlordane 

a-BHC 
4$-DDE 
Endrin 
Endosulfan sulfate 
Methoxychlor 
Endrin aldehyde 
g-Chlordane 

Heptachlor 
Heptachlor epoxide 
4,4’-DDT 
Endrin ketone 
gChlordane 

Heptachlor 
4,4’-DDT 
g-Chlordane 

Endosulfan sulfate 
Endrin aldehyde 
g-Chlordane 

Heptachlor 
Dieldrin 
Endrin 
Endosulfan sulfate 
Endrin aldehyde 
a-Chlordane 
g-Chlordane 

4,4’-DDE 
Endosulfan sulfate 
Endrin aldehyde 
g-Chlordane 

4,4-DDE 
Endosuflan sulfate 
Endrin ketone 
Endrin aldehyde 
g-Chlordane 

%D 
999.9% 
669.2% 
999.9% 
377.3% 

533.3% 
135.3% 
155.0% 
999.9% 
400.0% 
288.0% 
502.7% 

150% 
342.6% 
239% 
999.9% 
290% 

999.9% 
232.1% 
603.1% 

999.9% 
241.5% 
504.6% 

999.9% 
127.8% 
999.9% 
999.9% 
400% 
222.7% 
475.0% 

204.2% 
999.9% 
328.6% 
517.6% 

206.7% 
999.9% 
999.9% 
490.9% 
566.7% 



I 
..-._ 2SD1060001 Dieldrin 

Endrin ketone 
gChlordane 

2SD1070001 Endrin 
Endosulfan sulfate 
Endrin aldehyde 

2SD1080001 Endosulfan sulfate 999.9% 
g-Chlordane 300% 

2SD1090001 g-BHC 
4,4’-DDE 
Endrin 
Endosulfan sulfate 
Endrin aldehyde 
g-Chlordane 

254.5% 
118.2% 
287.1% 
999.9% 
296.6% 
566.7% 

2SD1090002 Endosulfan II 
4,4-DDE 
Endrin 
Endosulfan sulfate 
Methoxychlor 
Endrin aldehyde 
gChlordane 

2SD1100001 

,, .i 

4$-DDE 
Endrin 
Endosulfan sulfate 
g-Chlordane 

2SD1110001 d-BHC 
Heptachlor 
Endrin 
Endosulfan sulfate 
g-Chlordane 

2SD1120001 g-Chlordane 

2SD1130001 Heptachlor 
Endosulfan sulfate 
4,4’-DDT 
Endrin aldehyde 
gChlordane 

9SD1060001 a-BHC 
Heptachlor 
4,4’-DDE 
4,4’-DDT 
gchlordane 

143.9% 
999.9% 
237.8% 

999.9% 
999.9% 
473.3% 

999.9% 
Ill.a% 
190% 
999.9% 
999.9% 
280% 
445.4% 

121% 
250% 
999.9% 
441.7% 

327.3% 
999.9% 
240.7% 
999.9% 
429.4% 

378.3% 

999.9% 
999.9% 
999.9% 
400% 
372.2% 

156.2% 
999.9% 
106.2% 
999.9% 
284.6% 



9SD1070001 Heptachlor 
Heptachlor epoxide 
gChlordane 

999.9% 
999.9% 
200% 

9SD1080001 Heptachlor 
4,4’-DDT 
gChlordane 

999.9% 
900% . 
300% 

Minor Problems 

. All semivolatile samples were extracted eight to nine days after sample collection. Nondetected 
and positive results were qualified as estimated, UJ and J. 

. All pesticide samples were extracted eight to nine days after sample collection. Nondetected 
and positive results were qualified as estimated, UJ and J. 

. The majority of explosive samples were extracted eight days after sample collection. 
Nondetected results were qualified as estimated, UJ. 

. The following table summarizes the maximum concentration of compounds detected in the 
laboratory method and/or field quality control blanks (‘) analyzed in this SDG. 

Maximum Action 
ComDound 
Bromomethane 
a-BHC 
b-BHC 
d-BHC 
Aldrin 
4,4’-DDE 
4,4’-DDD 
PCB 1232 
PCB 1242 

Concentration 
2 w/Kg 
0.01 pg/Kg 
0.035 us/Kg 
0.017 ug/Kg 
0.066 c(g/Kg 
0.067 uglKg 
0.070 uglKg 
6.9 ug/Kg 
11 cIs/Ks 

w 
10 w/Q 
0.05 pg/Kg 
0.175 pglKg 
0.085 us/Kg 
0.33 us/Kg 
0.335 pg/Kg 
0.35 ug/Kg 
34.5 pglKg 
55 w/Kg 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into 
consideration during the application of all action levels, Positive results reported as false 
positives as a result of blank contamination’ for bromomethane, a-BHC, d-BHC, Aldrin, and 
4,4,-DDE were qualified as B. 

l The percent difference between columns exceeded the 25% quality control limit for the 
compounds in the following samples. Positive results for these compounds were qualified as 
estimated, J. The direction of bias cannot,be determined. 

Sample 
11SD1020001 

Compound 
Dieldrin 
Endrin 

%D 
57.3% 
33.3% 

11SD1030001 d-BHC 
Dieldrin 

82.4% 
80.0% 

2SD1000001 PCB 1260 50% 



2SD1010001 

2SDl020001 

2SD1030001 

2SDlO40001 

2SD1050001 

2SD1060001 

2SD1070001 

2SD1080001 

2SD1090001 

2SDlO90002 

2SD1100001 

2SD1110001 

2SD1120001 

2SD1130001 

9SD1070001 

9SD1080001 

a-Chlordane 60.6% 
PCB 1260 45.8% 

Dieldrin 83.3% 

4,4-DDE 68.8% 

Dieldrin 60% 

Endrin 66.7% 

PCB 1260 38.1% 

Dieldnn 41.7% 
4,4’-DDE 83.3% 

Dieldrin 
a-Chlordane 

Dieldrin * 

46.7% 
36.7% 

78.9% 

Dieldrin 65.4% 

Dieldrin 66.7% 
a-Chlordane 44.8% 

a-BHC 88.2% 
Dieldrin 52.4% 
4,4’-DDE 79.1% 
4,4’-DDT 77.8% 
a-Chlordane 28.6% 

PCB 1260 38.1% 

Endrin 31.9% 

4,4’-DDE 69% 

4,4’-DDE 95.2% 
Endosulfan sulfate 70.0% 
PCB 1254 ‘35.3% 

. Positive results reported below the Contract Required Quantitation Limit (CRQL) were qualified 
as estimated, (J). The direction of bias cannot be determined. 

Continuing calibration %Ds exceeded 25% but were less than 50% for acetone, carbon disulfide, 1 ,l- 
dichloroethene, 2-b&none, 4-methyl-2pentanone, and 2-hexanone. Since the compounds were not 
detected in the samples, no qualifiers were assigned on this basis. 



Semivolatile samples 11SD1020001 and 2SD1130001 were m-extracted due to poor surrogate recovery. 
The re-extraction occurred 43-44 days after sample collection. Therefore, only the original sample results 
were used for validation purposes. 

Unknown compounds and aldol condensation products were tentatively identified in the semivolatile 
laboratory method blank. Positive results for these compounds in the samples should be considered as false 
positives. 

A continuing calibration %D exceeded the 25% quality control limit but was less than 50% for N-nitmso-di-n- 
propylamine. The compound was not detected in the samples; therefore, no validation action was required 
on this basis. 

PCBs were tentatively identified in the semivolatile fractions of samples 2SD1020001, 2SD1030001, and 
2SD1050001. PCB 1260 was detected in the pesticide analysis of these samples. 

Surrogate recovery of decachlorobiphenyl was outside the 60-150% quality contml limits in several pesticide 
samples. However, as the samples had been diluted, no validation action was taken on this basis. 

Matrix spike and matrix spike duplicate recovery of 4,4’-DDT exceeded the upper quality control limit. 
However, the compound was not detected in the unspiked sample 2SD1090001; therefore, no validation 
action was required on this basis. 

Several pesticide samples were analyzed at dilutions ranging frqm 2X to 20X due to the presence of target 
compounds. This accounts for the elevated reporting limits in these samples. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues:., Bromomethane and several pesticides were detected in the laboratory 
method blanks. Surrogate recoveries in the semivolatile failed to meet quality control limits. Several 
compounds failed to meet the percent difference between columns criteria in the pesticide fraction. 
Semivolatile, pesticide, and explosive samples were extracted beyond holding time. 

Other Factors Affecting Data Quality: None. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines fair Organic Data 
Validation (g/94) as modified by Region Ill and the NFESC guidelines “Navy Installation Restoration Program 
Laboratory Quality Assurance Guide” (February, 1996). The text of this report has been formulated to 
address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

7. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Tentatively Identified Compounds 

Volatiles 

ethanol 
.alpha.-pinene 
bicyclo[2.2.1]heptane, 7,7-dimethyl-Zmethyl 
beta.-pinene 

3-carene 

Semivolatile 

Unknown(s) 
Unknown hydrocarbon(s) ’ 
Unknown PCB (s) 
dibenzothiophene 
Unknown (PAHs) 
acetophenone 
Unknown aromatic(s) 



FIELD DUPLICATES 

Parameter Compound 
Volatile chloroform 

2SD1090001 2SD1090002 
14 u 2J 

Semivolatile acenaphthene 
anthracene 
benzo(a)anthracene 
benzo(a)pyrene 

. benzo(b)fluoranthene 
benzo(g,h,i)perylene . 
benzo(k)fluoranthene 
carbazole 
chrysene 
dibenzo(a,h)anthracene 
dibenzofuran 
fluoranthene 
Ruorene 
indeno( 1,2,3c,d)pyrene 
phenanthrene 
pyrene 

450 u 
71 J 
230 J 
13OJ 
200 J 
450 u 
78 J 
450 u 
240 J 
450 u 
450 u 
550 
46 J 
50J 
480 
420 J 

250 J 
610 . 
1400 
1100 
1400 
270 J 
580 J 
44OJ 
1400 
13OJ 
200 J 
3800 
430 J 
560 J 
3700 
2900 

Pesticide PCB 1260 
Dieldrin 

1600 4000 86% 
19 55 97% 

Explosive ND ND 

NC 

NC 
158% 
14.3% 
167% 
160% 
NC 
153% 
NC 
141% 
NC 
NC 
149% 
161% 
167% 
154% 
49% 

NC - 
ND - 

Not Calculated 
Not Detected 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUA,NTERRA 
SDG: WOO11 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11 SD1 020001 11SD1030001 
01 II 0199 01116/99 
A9Al90155001 A9AI90155002 
NORMAL NORMAL 
68.0 % 80.0 % 
UGIKG UGlKG 

RESULT QUAL CODI 
VOLATILES 
I,l,l-TRICHLOROETHANE 15 U 

1 ,I ,2,2=TETRACHLOROETHANE I5 U 

1 .1.2-TRICHLOROETHANE 15 U . . 
1 .I-DICHLOROETHANE 15 U 

1 ,l-DICHLOROETHENE 15 U 

1 2-DICHLOR~ETHANE 15 U 

IETHENE (TOTALI 15 U 
.,_ - .-..- -... 
1,2-DICHLORC- .-~ ~ , ~, 
1 .P-DICHLOROPROPANE 15 U .~~ 
‘-BUTANONE 

-HEXANONE 
.METHYL-ZPENTANONE 

15 U 

15 U 

15 U 
2. 
4....- --. - -..- 
ACETONE 15 U 

BENZENE 15 U 

RROMODICHLOROMETHANE 15 U 

0 ROMOFORM 15 U 

8 ROMOMETHANE 2 B A __ __..___.. -. .- 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 

CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 

CHLOROMETHANE 
CIS-I ,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 
METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 
TRANS-1,fDICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 
““I CLIIZIE tnta, 

15 U 

15 U 

15 U 

I5 U 

11 J P 

15 U 

15 U 

I5 U 

15 U t- ~~ ~- 
3 J 

! p 
15 U 

15 U 

15 U 

15 U 

15 U 

15 U 
15 U 

LESULT CWAL CODE 

I2 U 
12 U 

I2 U 
I2 U 
I2 U 
I2 U 
2 B A 
I2 U 
I2 U 
I2 U 

12 U 

!8 
I2 U 

I2 U 
12--- U 
I2 U 

I2 U 

12 U 

12 U 
12 u 

2SD1000001 
01/19/99 
A9A210191001 
NORMAL 
76.0 % 
UGIKG 

:ESULT QUAL CODE 

3 U 

3 U 

3 U 
3 U 

3 U 

I 

3 U I 

3 U 
3 U I 

3 U 

3 U 

3 u .I 

t-q---- 
3 U 

3 U I 
3 U 

Page 

2SD1010001 
01116199 
A9A190155006 
NORMAL 
75.0 % 
UGIKG 

I 

2ESULT QUAL CODE 

I3 U 

I3 U 
I3 U s I3 U 

I3 U 
I3 U 
I3 U 
I3 U 
I3 U 

13 U 

13 !J 
13 U 
13 U 
13 U 
13 U 
13 U 

13 U 
13 U 

U 

13 U 

13 

~ 

U 
13 U 

/I ;I . 

13 
13 U , 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2SD1020001 
01/18/99 
A9A190155007 
NORMAL 
68.0 % 
UGIKG 

2SD1030001 2SD1040001 
01119199 01/19/99 
A9A210191011 A9A210191010 
NORMAL * NORMAL 
70.0 % 76.0 % 
UGlKG UGlKG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
VOLATILES 

2SD1050001 
01/19/99 
A9A2i0191009 
NORMAL 
70.0 % 
UGIKG 

RESULT QUAL CODE 

l.l,l-TRICHLOROETHANE 15 U 13 U 13 U 13 U 
1 ,I ,2,2;TETRACHLOROETHANE 15 U 13 U 13 U 13 U 
1 ,1,2-TRICHLOROETHANE 15 U 13 U 13 U 13 U 
l,l-DICHLOROETHANE 15 U 13 U 13 U 13 U 
l.l-DICHLOROETHENE 15 U 13 U 13 U 13 U 
1,2-DICHLOROETHANE 15 U 13 U 13 U 13 U 
1 ,P-DICHLOROETHENE (TOTAL) 15 U 13 U 13 U 13 U 
1,2-DICHLOROPROPANE 15 U 13 U 13 U 13 U 
2-BUTANONE 15 U 13 U 13 U 13 U 
2-HEXANONE 15 U 13 U 13 U 13 U 
4-METHYL-2-PENTANONE 15 U 13 U 13 u 13 U 
ACETONE 15 U 13 U 13 U 13 U 
BENZENE 15 U 13 U 13 U 13 U 
BROMODICHLOROMETHANE 15 U 13 U 13 U 13 U 
BROMOFORM 15 U 13 U 13 U 13 U 
BROMOMETHANE 15 U 2 B A 13 U 13 U 
CARBON DISULFIDE 15 U 13 U 13 U 13 U 
CARBON TETRACHLORIDE 15 U 13 U 13 U 13 U 
CHLOROBENZENE 15 U 13 U 13 U 4 3 U 
CHLOROETHANE 15 U 13 U 13 U 13 U 
CHLOROFORM 2 J P 13 U 1 J P 1 J P 
CHLOROMETHANE 15 U 13 U 13 U 13 U 
CIS-1,3-DICHLOROPROPENE 15 U 13 U 13 U 13 U 
DIBROMOCHLOROMETHANE 15 U 13 .U 13 U 13 U 
ETHYLBENZENE 15 U 13 U 13 U 13 U 
METHYLENE CHLORIDE 15 U 13 u 13 U 13 u 
STYRENE 15 U 13 U 13 U 13 U 
TETRACHLOROETHENE 15 U I 13 U 13 U 13 U 
TOLUENE 15 U I 13 U 13 U 13 U 
TRANS-l.bDICHLOROPROPENE 15 U 13 U 13 U 13 u 

u ’ TRICHLOROETHENE 15 13 U 13 u 13 U 

VINYL CHLORIDE 15 U 13 U 13 U 
13 I 

/ 
YW FNFC TnTAI 15 u . 13 U 13 U 

/ 
13 1 ! 



3 

3 Page 

CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOOi 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2SD1060001 2SD1070001 2SD1080001 2SDl090001 
01/19/99 01/19/99 01119/99 01119l99 
A9A210191006 A9A210191007 A9A210191006 A9A210191004 
NORMAL NORMAL NORMAL NORMAL 
80.0 % 74.0 % 72.0 % 73.0 % 
UGlKG UGlKG UGlKG UGIKG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT CNAL CODE 
VOLATILES 

I 
I 

I I 

U I 



Page 4 

SAMPLE NUMBER: 2SDl090002 2SDl100001 2SD1110001 2SD1120001 
SAMPLE DATE: 01/19/99 01119199 01119/99 01/19/99 
LABORATORY ID: A9A21d191005 A9A210191003 A9A210191002 A9A210191013 
PC-TYPE: NORMAL NORMAL NORMAL NORMAL 
% SOLIDS: 73.0 % 76.0 % 01.0% 84.0 % 
UNITS: UGlKG UGIKG UGIKG UGIKG 
FIELD DUPLICATE OF: 2SD1090001 

RESULT PUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
VOLATILES 
l,l,l-TRICHLOROETHANE 14 U 13 U 12 U 12 U 
1 .I .2.2-TETRACHLOROETHANE 14 U 13 U 12 U. 12 U 
1 .I ,2-TRICHLOROETHANE 14 U 13 U 12 U 12 U 
1 ,I-DICHLOROETHANE 14 U 13 U 12 U 12 U 
I,1 -DICHLOROETHENE 14 U 13 U 12 U 12 U 
1,2-DICHLOROETHANE 14 U 13 U 12 .u 12 U 
1 ,BDICHLOROETHENE (TOTAL) 14 U 13 U 12 ‘U 12 U 
1,2-DICHLOROPROPANE 14 U 13 U 12 U 12 U 
2-BUTANONE 14 U 13 U 12 U 12 U 
2-HEXANONE 14 U 13 U 12 U 12 U 
4-METHYL-2-PENTANONE . 14 U 13 U 12 U 12 U 
ACETONE 14 U 13 U 12 U 12 U 
BENZENE 14 u ’ 13 U 12 U 12 U 
BROMODICHLOROMETHANE 14 U 13 U 12 U 12 U 
BROMOFORM 14 U 13 U 12 U 12 U 
BROMOMETHANE 14 U 13 U 12 U 1 B A 
CARBON DISULFIDE 14 U 13 U 12 U 12 U 
CARBON TETRACHLORIDE 14 U 13 U 12 U 12 U 
CHLOROBENZENE 14 U 13 U 12 U 12 U 
CHLOROETHANE 14 U 13 U 12 U 12 U 
CHLOROFORM 2 J P 2 J P 2 J P 12 U 
CHLOROMETHANE 14 U 13 U 12 U 12 U 
CIS-1,3-DICHLOROPROPENE 14 U 13 U 12 U 12 U 
DIBROMOCHLOROMETHANE 14 U 13 U 12 U 12 U 
ETHYLBENZENE 14 U 13 U 12 U 12 U 
METHYLENE CHLORIDE 14 U 13 U 12 U 12 U 
STYRENE 14 U 13 U 12 U 12 U 
TETRACHLOROEiHENE 14 U 13 U 12 U 12 U 
TOLUENE 14 u 13 U 12 U 12 U 3 / 
TWINS-1,3-DICHLOROPROPENE 14 u ! 13 U 12 U 12 U 
TRICHLOROETHENE 14 U 13 U 12 U 12 I’ I 
VINYL CHLORIDE 14 U 13 U 12 U 

12 
I 

““I C.ICP l-n-I-Al 14 U 113 U I12 II . 12 



CT0298 ; NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2SD1130001 9SD1060001 
01/19/Q9 Olll8/99 
A9A210191012 A9A190155003 
NORMAL NORMAL 
82.0 % 83.0 % 
UGIKG UGlKG 

9SD1070001 
01/18/99 
A9A190155004 
NORMAL 
B&O % 
UGIKG 

RESULT QUAL COZLT QUAL CODE RESULT QUAL 

5 

VOLATILES 
1 ,I ,I-TRICHLOROETHANE 12 U 

. 1 ,I ,2,2-TETRACHLOROETHANE 12 U 
1 .I .2-TRICHLOROETHANE 12 U 
l.l-DICHLOROETHANE 12 U 

I Ii-DICHLOROETHENE 12 U 

1 L-DICHLOROETHANE 12 U I _,- - ._.. -_..-- ..- 
1,2-DICHLOROETHENE (TOTAL) 
1,2-DICHLOROPROPANE 
2-BUTANONE 

2.HEXANONE 
I-METHYL-2-PENTANONE 

ACETONE 

12 U 
12 U 
12 U 

12 U 

12 U 

12 U 
BENZENE 12 U 
BROMODICHLOROMETHANE 12 U 
BROMOFORM 12 U 
BROMOMETHANE 12 U 
CARBON DISULFIDE 12 U 

CARBON TETRACHLORIDE 12 U 

.-..--. JE 12 U 
-LTHANE 12 U 
3FORM 12 U 
3METHANE 12 U 

CHLORW 
- CHI ORt _. .-_. 

CHLORC ..- .- 

CIS-l J-DICHLOP”=‘~““C”C 12 U 
1 

DIBROMOCHLOF 

ETHYLBENZFNF .- 
I 

12 U 
12 U I .- -. -- ! 

‘ruLOROETHENE 12 U 
17 II I ,‘. I 

IL, ?~nlPUI r)ROpROpENE 12 U I 

IF 12 U I 
TRANv- .,wmw.w. .-I 

TRICHLOROET”‘= 
VINYL CHI ORI 
““I CLlCC 

. .-..- 

ne 17 U I --. ..“E .- 1 
-l-n-h-*, 12 U 

9SD1080001 
01118199 
A9A190155005 
NORMAL 
08.0 % 
UGIKG 

RESULT QUAL CODE 

12 U 11 U 11 U 
12 U 11 U Ii li 
12 U 11 U 11 U 
12 U 11 U 11 U 
12 U II U 11 U 
12 U II U 11 U 
12 U 11 u 11 U 
12 U 11 U 11 U 
12 U 11 U 11 U 
12 U 11 U 11 U 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11SD1020001 
01/16/99 
A9A190155001 
NORMAL 
66.0 % 
UGIKG 

SEMIVOLATILES 
1,2,4-TRICHLOROBENZENE 
1 .2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 
1 ,CDICHLOROBENZENE 

2,2’-OXYBlS(l-CHLOROPROPANE) 
2,4.6-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 
2.4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 
2,CDINITROTOLUENE 

2,6-DINITROTOLUENE 
P-CHLORONAPHTHALENE 

RESULT QUAL COD1 

490 UJ H 
490 UJ H 

490 UJ H 
490 UJ H 
490 UJ H 
1200 UR R 
490 UR R 

490 UR R 
490 UR R 
1200 UR R 
490 UJ H 
490 UJ H 
490 UJ H 

7-CHl WOPHENOL. 

--.- . . . . . . . . --._- 
NTHRACENE 

- -. .--. 
P-MET&I _. _. . . fl NAWTHALENE 
- ..-w . . . . * -..-_, 
Z-Mt I HYLVHtNoL 

2-NITROANILINE 

‘-NITROPHENOL 

3.3’-DICHLOROBENZIDINE 

3-NITROANILINE 
II-nlNITRO-2-METHYLPHENOL 

WHENYL PHENYL ETHER 

.METHYLPHENOL 

,,~ILINE 

‘“DYENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 
ACFNAPHTHYI FNE 

A . _ ._-. 

BENZO(A)Ah s 1, 

490 

490 

UR 

UJ ‘7 

R 

490 UJ H 

490 UR R 
1200 UJ H 

490 UR R 

490 UJ H 

1200 UJ H 

1200 UR R 

490 UJ H 

490 UR R 

490 UJ H 

490 UJ H 

490 UR R 

1200 UJ H 

1200 UR R 

490 UJ 1 H 

490 UJ I I-I 

.- 
‘=‘RACENE 490 UJ -iT 

a^^ III -ii 

llSD1030001 2SD1000001 
01/16/99 01/19/99 
A9A190155002 A9A210191001 
NORMAL NORMAL 
80.0 % 76.0 % 
UGlKG UGIKG 

‘ESULT QUAL CODE 

10 UJ H 
,I0 UJ H 
,I0 UJ H 
,lO UJ H 
,I0 UJ H 
190 UJ H 
,I0 UJ H 
&lo UJ H 
,I0 UJ H 
IQ0 UJ H 
*IO UJ H 
.I0 UJ H 
110 UJ H 
,I0 UJ H 
.I0 UJ H 
110 UJ H 
I90 UJ H 
110 UJ H 
110 UJ H 
I90 UJ H 
190 UJ H 

110 UJ H 

110 UJ H 

I10 UJ H 
,rn I‘, u 

1ESULT QUAL CODE 

1700 UJ H 
1700 UJ H 
1700 UJ ’ H 
1700 UJ H 

1700 UJ ’ H 
1200 UJ H 
1700 UJ H 
1700 UJ H 
1700 UJ H 
1200 UJ H 
1700 UJ H 
1700 UJ H 
1700 UJ H 
1700 UJ H 
1700 UJ H 
1700 UJ H 
1200 UJ H 
1700 UJ H 
1700 UJ H 

I200 UJ H 
1200 UJ H 
1700 UJ H 

I700 UJ H 
1700 UJ H 

1700 UJ H 
1700 UJ H 
1200 UJ H 
1200 UJ H 
570 J HP 
1700 UJ H 
360 J HP 
3100 J H 
nnn I H 

Page 

2SD1010001 
01/l 8/99 
A9A190155006 
NORMAL 
75.0 % 
UGlKG 

1 

IESULT QUAL CODE 

140 
140 
i40 

140 
140 

I100 
I40 

140 
140 
1100 
I40 
140 
140 

I40 
140 
140 
1100 
140 
140 
110’3 

I100 
k40 
140 

140 

140 

140 
1100 
1100 

69 

640 

36 
b10 
420 

UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
UJ H 
J HP 

UJ H 
.’ / HP 

i HP 
- 

HP 



a 
f 

CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11SD1020001 11SDl030001 2SDlOOOOOl 2SD1010001 
01/18/99 01118/99 01119199 01/18/99 
AgAl 55001 A9A190155002 A9A210191001 A9A190155006 
NORMAL NORMAL NORMAL NORMAL 
68.0 % 80.0 % 76.0 % 75.0 % 
UGlKG UGlKG UGIKG UGIKG 

RESULT QUAL CODE RESULT QUAi CODE RESULT QUAL CODE RESULT QUAL CODE 
SEMIVOLATILES 
BENZO(G,H,I)PERVLENE 490 UJ H 410 UJ H 840 J HP 250 J HP 
BENZO(K)FLUORANTHENE 490 UJ H 410 UJ H 1500 J HP 290 J HP 

BlS(2-CHLOROETHOXV)METHANE 490 UJ H 410 UJ H 1700 UJ H 440 UJ M 
BlS(2-CHLOROETHVL)ETHER 490 UJ H 410 UJ H 1700 UJ H 440 UJ H. 
BlS(2-ETHVLHEXVL)PHTHAlATE 2400 J H 410 UJ H 2100 J H 200 J HP 
BUTYLBENZVL PHTHALATE 490 UJ H 410 UJ H 240 J *HP 60 J HP 
CARBAZOLE 490 UJ H 410 UJ H 590 J HP 110 J HP 

CHRVSENE 490 UJ H 410 UJ H 4200 J . H 760 J H 
DI-N-BUTVL PHTHALATE 490 UJ H 410 UJ H 1700 UJ H 64 J HP 
DI-N-OCTYL PHTHALATE 490 UJ H 410 UJ H 1700 UJ H 440 UJ H 
DlBENZO(A,H)ANTHRACENE 490 UJ H 410 UJ H 330 J HP 73 J HP 
DIBENZOFURAN 490 UJ H 410 UJ H 320 J HP 440 UJ H 
DIETtiVL PHTHALATE 490 UJ H 410 UJ H 1700 UJ H 440 UJ H 

DIMETHVL PHTHALATE 490 UJ H 410 UJ H 1700 UJ H 440 UJ H 

FLUORANTHENE 490 UJ H 4lQ UJ H 9100 J .H 1500 J H 
FLUORENE 490 UJ H 410 UJ H 670 J HP 440 UJ H 
HEXACHLOROBENZENE 490 UJ H 410 UJ H 1700 UJ H 440 UJ H 
HEXACHLOROBUTADIENE 490 UJ H 410 UJ H 1700 UJ H 440 UJ H 
HEXACHLOROCYCLOPENTADIENE 490 UJ H 410 UJ H 1700 UJ H 440 UJ H 
HEXACHLOROETHANE 490 UJ H 410 UJ H 1700 UJ H 440 US H 

INDENO(1,2.3-CD)PYRENE 490 UJ H 410 UJ H 1300 J HP 290 J HP 
ISOPHORONE 490 UJ H 410 UJ H 370 J HP 440 UJ H 
N-NITROSO-DI-N-PROPYIAMINE 490 UJ H 410 UJ H 1700 UJ H 440 UJ H 
N-NITROSODIPHENVlAMINE 490 UJ H 410 UJ H 1700 UJ H 440 UJ H 

NAPHTHALENE 490 UJ I H 410 UJ H1700. uj H 440 UJ H 
NITROBENZENE 490 UJ H 410 UJ H 1700 UJ H 440 UJ H 

PENTACHLOROPHENOL 1200 UR R 990 UJ H 4200 UJ H 1100 UJ H 
PHENANTHRENE 490 UJ H 410 UJ H 6800 J H 670 J H 
PHENOL 490 UR R 410 UJ H 1700 UJ .. H 440 UJ H 

PYRENE 490 UJ H 410 IJJ I H 5900 J H 960 J I H 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
56 SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2SD1020001 
01/18/99 
AgAl 55007 
NORMAL 
68.0 % 
UGIKG 

RESULT PUAL CODI 
SEMIVOLATILES 
1,2,4-TRICHLOROBENZENE 480 UJ H 

1 ,P-DICHLOROBENZENE 480 UJ H 

1,bDICHLOROBENZENE 480 UJ H 

1.4-DICHLOROBENZENE 480 UJ I H 
2;2’-OXYBlS(l-CHLOROPROPANE) 480 UJ H 

2,4.5-TRICHLOROPHENOL 1200 UJ H 

2,4,6-TRICHLOROPHENOL 480 UJ H 

2.4-DICHLOROPHENOL 480 UJ H 

2.4-DIMETHYLPHENOL 

2;GDINITROPHENOL 

2,4-DIFjlTROTOLUENE 
2,6-DINITROTOLUENE 
2-CHLORONAPHTHALENE 

I 

480 UJ H 
1200 UJ H 
480 UJ H 

480 UJ H 
480 UJ I I-I 
480 UJ H 

480 UJ H 

480 UJ H 

1200 UJ I H 
480 UJ H 

480 UJ H 

1200 UJ H 

1200 W H 

480 UJ H 
H 

2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3.3’-DICHLOROBENZIDINE 

3-NITROANILINE 

4.6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENVL PHENVL ETHER 
4.METHYLPHENOL 

480 UJ 

480 UJ. H 

480 UJ H 

480 UJ H 

- . 

_..____._. ..-.._- 
4-NITROANILINE 

DPHENOL 4-NITR( 

1200 UJ I H 
1200 UJ H 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 
BENZO(A)ANTHRACENE 
q CL17n,A\D”PCLlC 

93 J I Hp 
480 UJ I H 
160 J ’ HP 

980 J Ti- 
lxln .I -i-i 

2SD1030001 
01/19/99 
A9A210191011 
NORMAL 
78.0 % 
UGIKG 

:ESULT QUAL CODE 

120 UJ H 

120 UJ H 
120 UJ H 
b20 UJ H 
.20 UJ H 

000 UJ H 
.20 UJ H 
,20 UJ H 

,20 UJ H 
000 UJ H 
,20 UJ H 

20 UJ H 
.20 UJ H 
,20 UJ H 
20 UJ H 

.20 UJ H 
000 UJ H 

,20 UJ H 

.20 UJ H 
000 UJ H 

000 UJ H 
,20 UJ H 

,20 UJ H 
b20 UJ H 
.20 UJ H 
I20 UJ H 

000 UJ H 
000 UJ H 

.20 UJ H 

820 UJ H 
I20 UJ H 
00 J HP 
nn .I I HP 

2SDlO40001 
01/19199 
A9A210191010 
NORMAL 
76.0 % 
UGlKG 

IESULT QUAL CODE 

130 UJ H 

130 UJ H 

130 UJ H 
(30 UJ fH 

130 UJ H 

1000 UJ H 

130 UJ H 

t30 UJ H 

130 UJ H 

1000 UJ H 

130 UJ H 

130 UJ H 

130 UJ H 

!30 UJ H 

130 UJ H 

830 UJ H 

IO00 UJ H 

130 UJ H 

130 UJ .H 

1000 UJ H 

1000 UJ H 

130 UJ H 

(30 UJ H 

130 UJ H 

130 UJ H 

030 UJ H 

1000 UJ H 

1000 UJ H 

$30 UJ H 

$30 UJ H 

$30 UJ H 

130 UJ H 

130 UJ I H 

Page 3 

2SD1050001 
01/19/99 
A9AZ10191009 
NORMAL 
78.0 % 
UGlKG 

tESULT QUAL CODE 

I20 UJ H 
120 UJ H 
120 UJ H 
120 UJ H 
120 UJ H 
IO00 UJ H 
120 UJ H 
120 UJ H 
120 UJ H 
IO00 UJ H 
120 UJ H 
I20 UJ H 
120 UJ H 
120 UJ H 
120 UJ H 
120 UJ H 
IO00 UJ H 
120 UJ H 
120 UJ H 
IO00 UJ H 
IO00 UJ H 
120 UJ H 
120 UJ H 
120 UJ H 
120 UJ H 
120 UJ H 
IO00 UJ H 
ID00 UJ H 
120 UJ H 

120 UJ H 
120 U’ , H 
120 c H 

$20 I I H 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

Page 4 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2SD1020001 2SD1030001 
01/18/99 01/19/99 
A9A190155007 A9A210191011 
NORMAL NORMAL 
68.0 % 78.0 % 
UGIKG UGlKG 

2SD1040001 
01/19/99 
A9A210191010 
NORMAL 
76.0% 
UGIKG 

2SD1050001 
01/19/99 
A9A210191009 
NORMAL 
78.0 % 

~ UGIKG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 1 RESULT QUAL CODE 
SEMIVOLATILES I I I 
BENZO(G.H,I)PERVLENE 

BENZO(K)FLUORANTljENE 
BlS(2-CHLOROETHOXV).METHANE 
BlS(2-CHLOROETHVL)ETHER 
BlS(2-ETHYLHEXVL)PHTHAALATE 
BUTYLBENZVLPHTHALATE 

CARBAZOLE 
CHRYSENE 

DI.N.BLJTVL PHTHALATE 

450 J HP 52 J HP 430 UJ H 420 UJ H 

470 J HP 80 J HP 430 UJ H 420 UJ I-I 
480 UJ H 420 UJ H 430 UJ H 420 UJ H 
480 UJ H 420 UJ H 430 UJ ’ H 420 UJ H 
100 J HP 420 UJ H 430 UJ H 47 J HP 

,. 
480 UJ H 420 UJ H 430 UJ H 420 UJ H 
220 J HP 420 UJ H 430 UJ H 420 U? H 

1 
1100 J H 150 J HP 46 J HP 47 J HP 
480 UJ H 420 UJ H 430 UJ H 420 UJ H 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

SAMPLE NUMBER: 
SAMPLE DATE: 
IABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2SD1060001 
01119/99 
A9A21~191006 
NORMAL 
80.0 % 
UGIKG 

RESULT QUAL CDDI 
SEMIVOLATILES 
1,2.4-TRICHLOROBENZENE 410 UJ H 

1 ,P-DICHLOROBENZENE 410 UJ H 

1.3-DICHLOROBENZENE 410 UJ H 

1.4-DICHLOROBENZENE 410 UJ H 

2,2’-OXYBIS(l-CHLOROPROPANE) 

2,4$TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 
2,CDICHLOROPHENOL 
2.4-DIMETHVLPHENOL 

2.4-DINITROPHENOL 

410 UJ H 

990 UJ H 
410 UJ H 
410 UJ H 

410 UJ H 
990 UJ I H 

2,6-DINITF 
2-CHLORC. ._ _. _. _ .--. .- 
2-CHLOROPHENOL 

7 A-‘-‘lNWOTOLUENE 410 UJ / H 

[OTOLUENE 410 UJ H 

INAPHTHALENE 410 UJ I I-I 
410 UJ I H 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 
2-NITROANILINE 

2-NITROPHENOL 
3.3’-DICHLOROBENZIDINE 

410 UJ H 
410 UJ H 

990 UJ H 

410 UJ H 

410 UJ H 
?-h 

-.-..--..-- 

,-.dITROANILINE 
A fi_ntNlTRn~-M~THYLPHENOL 
T,“-YI..l I1 \V-.-I.I. 

4-BROMOPHENVI L PHENYL ETHER 

_ . .._ :HVLPHENOL 
IANII INF 

990 UJ H 

410 UJ H 

410 UJ H 

410 UJ H 

4-t. 

4-F 

AC 
AC 

._- 
IVL PHENVL ETHER 410 UJ H 

410 UJ I H 
..__.__ -. 

(ITROANILINE 
W-ROPHENOL 

ENAPHTHENE 
.ENAPHTHYLENE 

ITHRACFNF AN . . ,. _ ,_ _. ._ 

BENZO(A)ANl 
--..--,.. 

990 UJ i H 

990 UJ H 

410 UJ 
410 UJ 

410 UJ 

__ _ :HRACENE 620 J Ti 
-.....-.*C la-# I iiF 

2SD1070001 
01/19/99 
A9A210191007 
NORMAL 
74.0 % 
UGlKG 

!ESULT QUAL CODE 

140 UJ H 
140 UJ H 
140 UJ H 
140 UJ H 
140 UJ H 
I100 UJ H 
140 UJ H 
I40 UJ H 
I40 UJ H 
I100 UJ H 
140 UJ H 
140 UJ H 
140 UJ H 
I40 UJ H 
MO UJ H 
140 UJ H 
1100 UJ H 
140 UJ H 
140 UJ H 
II00 UJ H 
1100 UJ H 
I40 UJ H 
140 UJ H 
140 UJ H 
140 UJ H 
140 UJ H 
1100 UJ H 

1100 UJ H 
140 UJ H 
140 UJ / H 

040 UJ H 

57 J ’ HP 
6, I i HP 

2SD1080001 2S01090001 
01119/99 01/19/99 
A9A210191008 A9A210191004 
NORMAL NORMAL 
72.0 % 73.0 % 
UG/KG UGIKG 

IESULT QUAL CODE 

160 UJ H 

$60 UJ H 
160 UJ H 
160 UJ H 

(60 UJ H 
1100 UJ H 
160 ‘UJ H . 
660 UJ H 
660 UJ H 
1100 UJ H 
160 UJ H 
060 UJ H 
460 UJ H 
060 UJ H 
460 UJ H 

$60 UJ H 
1100 UJ H 
460 UJ H 
460 UJ H 
1100 UJ H 
1100 UJ H 
460 UJ H 

460 UJ H 
460 UJ H 
460 UJ H 
460 UJ H 
1100 UJ H 

460 UJ H 
460 UJ H 

tESULT QUAL CODE 

150 UJ H 
150 UJ H 
150 UJ H 
150 UJ H 
150 UJ H 
1100 UJ H 
150 UJ H 
150 UJ H 
150 UJ H 
1100 UJ H 
I50 UJ H 
$50 UJ H 
150 UJ H 
150 UJ H 
150 UJ H 
150 UJ H 
II00 UJ H 
150 UJ H 
150 UJ H 
I!00 UJ H 
1100 UJ H 
150 UJ H 
150 UJ H 
150 UJ H 
450 UJ H 
450 UJ H 
1100 UJ H 
1100 UJ H 
450 UJ H 
450 UJ H 
71 .’ HP 
230 HP 
130 I HP 

Page 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2SD1060001 
01/19/99 
A9A210191006 
NORMAL 
60.0 % 
UGIUG 

Page 6 

RESULT PUAL CODI 

SEMIVOLATILES 

2SD1070001 
01119/99 
A9A210191007 
NORMAL 
74.0 % 
UGlKG 

!ESlJLT QUAL CODE 

140 UJ l-l 
140 UJ H 
I40 UJ Ii 
140 UJ H 
140 ui H 
140 UJ H 

I40 UJ H 
140 UJ H 
140 J HP 

MO UJ H 
140 UJ H 
140 UJ H 
140 UJ H 
140 UJ H 
140 UJ H 
140 UJ H 

t40 UJ H 
MO UJ H 
140 UJ H 
140 UJ H 
1100 UJ H 
71 J HP 
140 UJ H 
35 J HP 

2SD1060001 
01/19/99 
A9A210191006 
NORMAL 
72.0 % 
UGIKG 

LESULT QUAL CODE 

160 UJ H 

160 UJ H 
160 UJ H 
160 UJ H 

I60 UJ H 
160 UJ H 

I60 UJ H 

)60 UJ H 
160 UJ H 
160 UJ H 
160 UJ H 
160 UJ H 
160 UJ H 
160 UJ H 
110 J HP 

160 UJ H 
160 UJ H 
160 UJ H 
160 UJ H 
160 UJ H 

160 UJ H 

2SD1090001 
01119/99 
A9A210191004 
NORMAL 
73.0 % 
UGIKG 

IESULT QUAL CODE 

150 UJ 

150 UJ 
150 UJ 

k50 UJ 
I50 UJ 
!40 J 
150 UJ 

150 UJ 
El0 UJ 
150 UJ 

150 UJ 
150 UJ 
i50 J 

16 J 
150 UJ 
150 UJ 
150 UJ 
150 UJ 

50 J 

150 UJ 
450 UJ 
150 UJ 

150 UJ H . 
‘8 J 1 HP 

!+ 
H *. 
!! 
H 
H 

HP 
H 

H 
H 
H 
H 
H 

H 
HP 

H 
H 
H 
H 

HP 
H 
H 

H 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 

2SD1090002 
01/19/99 
A9A210191005 
NORMAL 
73.0 % 
UGIKG 

2SD1100001 
01/19/99 
A9A210191003 
NORMAL 
76.0 % 
UGIKG 

2SD1110001 
01/19/99 
A9A210191002 
NORMAL 
81.0% 
UGIKG 

2SD1120001 
01119/99 
A9A210191013 
NORMAL 
84.0 % 
UGlKG 

FIELD DUPLICATE OF: 2501090001 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
SEMIVOLATILES 
1.2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 
1 &DICHLOROBENZENE 
1 .CDICHLOROBENZENE 

2.2’-OXYBlS(l-CHLOROPROPANE) 
2.4.5-TRICHLOROPHENOL 

2.4.6-TRICHLOROPHENOL 

600 UJ H 
600 UJ H 
600 UJ H 
600 UJ H 
600 UJ H 
1400 UJ H 
600 UJ I I-I 

2.4-DICHLOROI ‘HENOL 
2;CDIMETHYLPHENOL 

2,CDINITROPHENOL 
L.CDINITROTOLUENE 

600 UJ H 
600 UJ H 

1400 UJ H 

600 UJ H 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

600 UJ H 

600 UJ I H 

430 UJ H 
430 UJ H 
430 UJ H 
430 UJ H 
430 UJ H 
1000 UJ H 
430 UJ H 
430 UJ H 
430 UJ H 
1000 UJ H 
430 UJ H 
430 UJ H 
430 UJ H 

2-CHLOROPHENOL 600 UJ H 430 UJ H 
2-METHYLNAPHTHALENE 600 UJ H 430 UJ H 

IOL 600 UJ H 430 UJ H 2-METHYLPHEk-- 
2-NITROANILINE 

I I 
1400 UJ H llOO0 UJ H - . .-. ..- ..- 

2-NITROPHENOL 600 UJ H 

t ,‘-IWPUI #-,RnQ=,,ZlDlNE 

3-NITROANILINE 
ITRfL3.MFTHYI PHFNnl 4,6-DIN.. . .- _ . ..a.. . . _. . ._. .-m 

4mBR()MOPHENYl PHFNYL FTHFR .-. ..- ..- -...-.. 

4-CHLQRO-J-MI . . ..THYLPHENOL _ _ 

4-CHLChwm.1~ ,PnbNll INE 1l.L 

4-CHLOROPHEI. m .s. v IL ““1 ““ENYL ETHER 
&,#T,,“’ DUCNt-d 

600 UJ H 

1400 UJ H 

1400 UJ H I 
600 UJ UJ H H 1430 
600 UJ H 

600 UJ I H 
I 

600 UJ H 
mn Il.1 I H 

4-NITROPHENOL 1400 UJ H 1000 UJ H 
ACENAPHTHENE 250 J HP 430 UJ H 

ACEH APHTHYLENE 600 UJ H 430 UJ H 

r\,~, rdACENE A.IT”I 610 J H 430 UJ H 
BENZO(A)ANTHRACENE 1400 J H 130 J HP 
..m..w-,.*l.l-r..C jtnn .I H Iill .I HP 

410 UJ H 
410 UJ H 
410 UJ H 
410 UJ H 

410 UJ ’ H 
990 UJ H 
410 UJ H 
410 UJ H 
410 UJ H 
990 UJ H 
410 UJ H 
410 UJ H 
410 UJ H 
410 UJ H 
410 UJ H 
410 UJ H 

990 UJ H 

990 UJ I H 

390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
950 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
950 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
950 UJ H 
390 UJ H 
390 UJ H 
950. UJ H 
950 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
950 UJ H 
950 UJ H 
390 UJ H 

H 
390 U’ 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SD& WOO11 

SAMPLE NUMBER: 2SD1090002 
SAMPLE DATE: 01/19/99 
LABORATORY ID: A9A210191005 
QC-TYPE: NORMAL 
% SOLIDS: 73.0 % 
UNITS: UGlKG 
FIELD DUPLICATE OF: 2SD1090001 

RESULT QUAL CODt 

SEMIVOLATILES 
RFN7nlr. l-i I\PFRYLENE 

!?ANTHENE 
--.---,- ,..,.,. - 
BENZO(K)FLUOI _ __ .-. .- 
BIS12-CHLOROETHOXY\METHANE 600 UJ H 

370 
500 

J 1 HP 

J 1 HP 

BISfBCHI . LOROETHYL)ETHER 

BlS(2-ETHYLHEXYL)PHTHALATE 
BUTYLBENZYL PHTHALATE 
CARBAZOLE 

600 UJ H 
600 UJ H 
600 UJ H 
440 J HP _. .-. ---- 

CHRYSENE 1400 J H 
III-N-RI INI 

rHALATE 
.NTHRACENE ,. _,_ .,. 

El #PIN 

DI-N-OCTYL PH 
DIBENZOtA.H1AI 

DIBENZOn vm-n. 
n’=T”“’ PHTHAlATE 

DIMETHY ‘L PHTHALATE 
JTHFNE 

600 
600 
130 

200 

UJ 
UJ 
J 

J 

H 

H 
HP 
HP 

FLUORAE. . . ._. ._ 
FI UORENE 

600 UJ H 
600 UJ H 

3800 J H 

J 1 HP 

HE,vw, 
HEXACHLOROC . --... 
HU(ACHI ORnFTHANF 

INDENO(‘. ,_,_ 

ISOPHORONE 
N.NITR 

f.,,WUTUAl ENC 

NI- , , .---. .-- 

PENTAW OF 
PHFNAN 

2SD1100001 
01119/99 
A9A210191003 
NORMAL 
76.0 % 
UGIKG 

ESULT QUAL CODE 

30 UJ .I H 

0 J 1 HP 

30 
30 UJ H 
30 UJ H 
30 UJ H 
30 UJ H 
30 UJ H 
30 UJ H 
‘30 J HP 
30 UJ H 

30 UJ H 
30 UJ H 
.30 UJ H 
,30 UJ H 
30 UJ H 
30 UJ H 
,30 UJ H 

30 UJ H 
.30 UJ H 
.30 UJ H 
000 UJ H 
170 J HP 
,30 UJ H 
150 J HP 

2SD1110001 2SD1120001 
01/19/99 01/19/99 
A9A210191002 A9A210191013 
NORMAL NORMAL 
81.0 % 04.0 % 
UGIKG UGIKG 

:ESULT QUAL CODE 

,I0 UJ H 

10 UJ H 

,I0 UJ H 

,I0 UJ H 

10 UJ H 
,I0 UJ H 

,I0 UJ H 

,I0 UJ . H 

.I0 UJ H 

,lO UJ H 

,I0 UJ H 

,I0 UJ H 

810 UJ H 

*IO UJ H 

*IO UJ .H 
110 UJ H 

110 UJ H 

110 UJ H 

110 UJ H 

110 UJ H 

110 UJ H 

110 UJ H 

110 UJ H 

110 UJ H 

ZESULT QUAL CODE 

390 UJ H 
390 UJ H 
390 UJ H ..~_ 
390 UJ .I+! 

390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
34 J HP 
390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
391) UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
390 UJ H 
350 UJ H 
12 J HP 
390 UJ H 
50 J HP 

Page 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
56 SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

ZSD1130001 
01/19/99 
A9A210191012 
NORMAL 
82.0 % 
UGIKG 

1 9SD1060001 
01118/99 
AgAl 55003 
NORMAL 
83.0 % 
UGIKG 

9SD1070001 9SDl080001 
01118/99 01/18/99 
A9A190155004 A9Al90155005 
NORMAL NORMAL 
88.0 % 88.0 % 
UGlKG UGIKG 

Page 9 

RESULT PUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
SEMIVOLATILES 
1,2.4-TRICHLOROBENZENE 400 UJ H 400 UJ H 370 UJ H 380 UJ H 
I 7J-Mr.HI nRnRFN7FNF 400 UJ H 400 UJ H 370 UJ H 380 UJ H 

400 UJ H 400 UJ H 370 UJ H 380 UJ H 
400 UJ H 400 UJ H 370 UJ I H 380 UJ H 

. ,- -. -. .- -. . - - -. .--. . - 
1 ,3-DICHLOROBENZENE 
1 ,CDICHLOROBENZENE 

I 

1400 UJ I I 
I370 UJ -iT 2.2’-OXYBISIl-CHLOROPROPANEI 400 UJ I H I380 UJ H 

2,4.5-TRICHLOROPHENOL 970 UR R 970 UJ H 900 UJ H 910 UJ H 
2,4.6-TRICHLOROPHENOL 400 UR R 400 UJ H 370 UJ H 380 UJ H 
2,4-DICHLOROPHENOL 400 UR R 400 UJ H 370 UJ H 380 UJ H 
2,4-DIMETHYLPHENOL 400 UR R 400 UJ H 370 UJ H 380 UJ H 
2,CDINITROPHENOL 970 UR R 970 UJ H 900 UJ H 910 UJ H 
2,CDINITROTOLUENE 400 UJ H 400 UJ H 370 UJ H 380 UJ H 
2.6-DINITROTOLUENE 400 UJ H 400 UJ H 370 UJ H 380 UJ H , 
P-CHLORONAPHTHALENE 400 UJ H 400 UJ H 370 UJ H 1380 UJ H 
2.CHLC3ROPHENOl 400 UR R 400 UJ H 370 UJ H (380 UJ H - 

“,” -.-. .--. .-- 

3-NITROANIf ‘L’c 

4,6-DINITRO-a-w,. 
4-BROMOPHEN” 
4mCHl nQfL7AAE 

4-CH~unun 

4-CHLOROPncn 1 

- 

4-NITROPHENC 

C\uL,.T\r,, , m ,wPE APCklIQUTUCI 

*PCYAPHTHYLENE 

ANTHRACENE 
BENTS’.‘.““‘“.““” 

sJ\n,nn I “PvIbCryC 
-w. . . .-...-L.,IC.,C 

-- - I I 
970 UR R 970 UJ H 

400 UJ ! H 400 UJ I H 

400 UJ H 400 UJ / H 

400 UJ H 400 
I 

UJ / H 
76 J HP 1400 UJ i H 
74 J . HP 1400 UJ i H 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

SAMPLE NUMBER 
SAMPLE DATE: 
LABORATORY ID: 
W-PIPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2SD1130001 9SD1060001 
01/19199 01118l99 
A9A210191012 A9Al90155003 
NORMAL NORMAL 
82.0 % 83.0 % 
UGIKG UGIKG 

SEMIVOLATILES 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 

BlS(2-CHLOROETHOXY)METHANE 

BlS(2-CHLOROETHYL)ETHER 
BlS(2-ETHYLHEXYL)PHTHAlATE 

BUTYLBENZYLPHTHAIATE 

CARBAZOLE 
CHRYSENE 
DI-N-BUTYL PHTHALATE 

RESULT QUAL CODE 

400 UJ H 
64 J HP 
400 UJ H 
400 UJ H 
400 UJ H 
400 UJ H 
400 UJ H 
97 J HP 
400 UJ H 

lESULT QUAL CODE 

100 UJ H 
100 UJ H 
100 UJ H 
100 UJ H 
100 UJ H 
100 UJ H 
LOO UJ H 
100 UJ H 
100 UJ H 
100 UJ H 
100 UJ H 
100 UJ H 
100 UJ H 
ioo UJ H 
100 UJ H 
100 UJ H 
100 UJ H 
100 UJ H 
100 UJ H 
100 UJ H 
ioo UJ H 

DI-N-OCTYL PHTHAIATE 400 UJ H 

DlBENZO(A,H)ANTHRACENE 400 UJ H 

DIBENZOFURAN 400 UJ H 

DIETHYLPHTHALATE 400 UJ H 

DIMETHYL PHTHALATE 400 UJ H 

FLUORANTHENE 190 J HP 

FL IIORFNE 400 UJ H 

H 

HEXACHL 

---. .-..- 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 

EXACHLOROCYCLOPENTADIENE 

OROETHANE 

IDENO(l,Z,J-CD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIF. .L.. . 

Ih 

‘U=““lAMINE 400 UJ H 
AllI- II.1 I H 

400 
400 
400 
400 

56 
400 

400 

UJ 
UJ 

UJ 
UJ 

J 
UJ 

UJ 

H 

H 
H 

H 
HP 

H 

H 

NAPHTHP’ ENF r,..b..k 

NITROBENZENE 
PENTACHLOROPHENOL 

PHENANT’HRENE 
aueun, 

7”” -- 

400 UJ 

970 UR 

100 J 

400 UR 

. . 

H 
R 

HP 

R r, ILI.“L 

QVQFNE 130 
I 

J 1 HP 

100 UJ H 
100 UJ H 

)70 UJ H 
loo UJ H 
100 UJ H 
IO0 UJ H 

9SD1070001 
01/18/99 
ASA 
NORMAL 
88.0 % 
UGIKG 

:ESULT QUAL CODE 

‘70 UJ H 
‘70 UJ H 
870 UJ H 
‘70 UJ H 

*70 UJ H 

‘70 UJ H 

870 UJ H 

‘70 UJ H 

‘70 UJ H 
870 UJ H 

‘70 UJ H 

‘70 UJ H 

870 . UJ H 

870 . UJ H 

‘70 UJ H 

70 UJ H 
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9SD1080001 
01118/99 
A9Al90155005 
NORMAL 
88.0 % 
UGIKG 

(ESULT QUAL CODE 

880 UJ H 
t80 UJ H 
880 UJ H 
b80 UJ H 
880 UJ H 
880 UJ H 
80 UJ H 
880 UJ H 
‘80 UJ H 
80 UJ H 
80 UJ H 
80 UJ H 
‘80 UJ H 
80 UJ H 
‘80 UJ H 
80 UJ H 
‘80 UJ H 
80 UJ H 
80 UJ H 
80 UJ H 
80 UJ H 
80 UJ H 
80 UJ H 
80 UJ H 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
-.-. ^ -. .-. .-.-- ^- 

11 SD1 020001 11SD1030001 
01118/99 OlH8l99 
AgAl 55001 AgAl 55002 
NORMAL NORMAL 
68.0 % 81.0 % 
MGIKG MGlKG 

t-ItLu UUYLIL;AI t VI-: 

2SD1000001 
01119199 
A9A210191001 
NORMAL 
76.0 % 
MGIKG 

2SD1010001 
01118/99 
A9Al90155006 
NORMAL 
75.0 % 
MGIKG 

EXPLOSIVES 
I ,3,5-TRINITROBENZENE 

1,3-DINITROBENZENE 
2.4,RTRINITROTOLUENE 
2.4,6-TRINITROTOLUENE 

2,CDINITROTOLUENE 
2,6-DINITROTOLUENE 
2AMINO+-DINITROTOLUENE 
2-NITROTOLUENE 

3-NITROTOLUENE 

4-AMINO-2,6-DINITROTOLUENE 
4.NITROTOLUENE 
HMX 

NITROBENZENE 
RDX 
TETRYL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

0.25 U 0.25 U 0.25 UJ H 0.25 U 
0.25 U 0.25 U 0.25 UJ H 0.25 U 
0.25 U 0.25 U 0.25 UJ H 0.25 U 
0.25 U 0.25 U 0.25 UJ H 0.25 U 
0.25 U 0.25 U 0.25 UJ H 0.25 U 
0.25 U 0.25 U 0.25 YJ H 0.25 U 
0.25 U 0.25 U 0.25 UJ H 0.25 U 
0.25 U 0.25 U 0.25 UJ H 0.25 U 
0.25 U 0.25 U 0.25 UJ H 0.25 U 
0.25 U 0.25 U 0.25 UJ H 0.25 U 
0.25 U 0.25 U 0.25 UJ H 0.25 U 
0.50 U 0.50 U 0.50 UJ H 0.50 U 
0.25 U 0.25 U 0.25 UJ H 0.25 U 

’ 0.50 U 0.50 U 0.50 UJ H 0.50 u 
0.65 U 0.65 U 0.65 UJ H 0.65 U 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: b’ool~ 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELDDUPLICATE OF: 

EXPLOSIVES 

2SD1020001 2SD1030001 
01/18/99 01119199 
A9A190155007 A9A210191011 
NORMAL NORMAL 
68.0 % 78.0 % 
MGlKG MGIKG 

I I 
RFCI II T nilAl CC&RESULT .-w’~ PnnC iD1 

2SD1040001 
01/19/99 
A9A210191010 
NORMAL 
77.0 % 
MGIKG 

2S01050001 
01119/99 
A9A210191009 
NORMAL 
78.0 % 
MGlKG 

.._““b. _-..- ----..----. “V-L ““YL 

I 

I 

..zSULT QUAL CODE I RESULT QUAL CODE 

1 - ,3,5-TRINITROBENZENE 0.25 U 0.25 UJ H 

.fDINITROBENZENE 0.25 U 0.25 UJ H 

z.4,6-TRINITROTOLUENE 0.25 U 0.25 UJ H 
1 ..r II n .a= 

,4,6-I KINI I KU I ULUtNC Y.&I -.-_ UJ H 

- -“IITROTOLUENE 0.25 U 0.25 UJ H 
IIT”~T.-u. I Wi,F 0.25 U 0.25 UJ H 

w,vv~,~I-u,,.I, m3TOLUENE 0.25 U 0.25 UJ H 
Z-NITROTOLUENE 0.25 U 0.25 UJ H 
%NITROTOLUENE 0.25 U 0.25 UJ H 
4-AMINO-2,6-DINITROTOLUENE 0.25 U 0.25 UJ H 
4-NITROTOLUENE 0.25 U 0.25 UJ H 
HMX 0.50 U 0.50 UJ H 
NITROBENZENE 0.25 U 0.25 UJ H 
DT\” 0.50 U 0.50 UJ H 
Il”r\ I 

TETRYL 0.65 U [ 0.65 UJ H 

2 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

2SD1060001 
01119l99 
A9A210191006 
NORMAL 
81.0% 

MGIKG 

EXPLOSIVES 
1,3,5-TRINITROBENZENE 
1 ,IDINITROBENZENE 
2.4.6-TRINITROTOLUENE 

RESULT QUAL CODt 

0.25 UJ H 
0.25 UJ H 
0.25 UJ H 

2,4,6-TRINITROTOLUME ‘. 0.25 UJ H 
7 AJllNlTR~Tfll I IFNF 0.25 UJ H ..,- - . . . . . . .-. -..--.-- 
2,6-DINITROTOLUENF 0.25 UJ H ._- 
2-AMINO-Q.BDINITf ._ .tOTOLUENE 0.25 UJ H 

2-NITROTOLUEh ‘E 0 25 UJ H -.-- 

3-NI TROTOLUENE 0.25 UJ H 

4-AMINO-2.6-DINITROTOLUENE 0.25 UJ H 

4-NITROTOLUENE 0.25 UJ H 

HMX 0.50 UJ H . .._._. 
NITROBENZENE 0.25 UJ H 

RDX 0.50 UJ H 

TETRYL 0.65 UJ H 

ER 

0 
0 
0 
a 

a 

0 

a 

a 

a 

C 

C 

C 

C 

C 

C 
T 

2SD1070001 2SD1080001 
01/19/99 01/19/99 
A9A210191007 A9A210191008 
NORMAL NORMAL 
74.0 % 72.0 % 
MGlKG MO/KG 

ESULT QUAL CODE 

1.25 UJ H 
1.25 UJ H 
I.25 UJ H 
I.25 UJ H 
1.25 UJ H 
1.25 UJ H 
1.25 UJ H 
I.25 UJ H 
I.25 UJ H 
I.25 UJ H 
I.25 UJ H 
I.50 UJ H 
I.25 UJ H 
I.50 UJ H 
I.65 UJ H 

tESULT QUAL CODE 

D.25 UJ H 
0.25 UJ H 
0.25 UJ H 
0.25 UJ H 

0.25 UJ IH 
0.25 UJ H 
0.25 UJ H 
0.25 UJ H 
0.25 UJ H 
0.25 UJ H 
0.25 UJ H 
0.50 UJ H 
0.25 UJ H 
0.50 UJ H 
0.65 UJ H 
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2SD1090001 
01119/99 
A9A210191004 
NORMAL 
73.0 % 
MGIKG 

XESULT QUAL CODE 

3.25 UJ H 
3.25 UJ H 
3.25 UJ H 
D.25 UJ H 
0.25 UJ H 
D.25 UJ H 
0.25 UJ H 
D.25 UJ H 
Il.25 UJ H 
0.25 UJ H 
0.25 UJ H 
0.50 UJ H 
0.25 UJ H 
0.50 UJ H 
0.65 UJ H 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: wool1 

Page 

SAMPLE NUMBER: 2SD1090002 
SAMPLE DATE: 01/19/99 
LABORATORY ID: A9A210191005 
QC-lYPE: NORMAL 
% SOLIDS: 73.0 % 
UNITS: MGIKG 
FIELD DUPLICATE OF: 2SD1090001 

2SD1100001 
01119/99 
A9A210191003 
NORMAL 
76.0 % 
MGIKG 

2SD1110001 
OlH9199 
A9A210191002 
NORMAL 
81.0 % 
MGIKG 

2SD1120001 
01/19/99 
A9A210191013 
NORMAL 
84.0 % 
MGIKG 

4 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

0.25 UJ I H 0.25 UJ I I H 0.25 UJ ( H 0.25 UJ Ii 
0.25 UJ H 
0.25 UJ H 
0.25 UJ H 

/. 

0.25 UJ ‘H 
i. 

~ 0.25 UJ H 
0.25 UJ H 
0.25 UJ H 
0.25 UJ Ii 

EXPLOSIVES 
1.3.5-TRINITROBENZENE .-. 
1,3-DINITROBENZENE 0.25 UJ H 0.25 UJ H 0.25 UJ H 
2,4,6-TRINITROTOLUENE 0.25 UJ H 0.25 UJ H 0.25 UJ H 
2,4,6-TRINITROTOLUENE 0.25 UJ H 0.25 UJ H 0.25 UJ H 
2,CDINITROTOLUENE 0.25 UJ H 0.25 UJ H 0.25 UJ H 
2,SDINITROTOLUENE 0.25 UJ H 0.26 UJ H 0.25 UJ H 
2-AMINO-4,6-DINITROTOLUENE 0.25 UJ H 0.25 UJ H 0.25 UJ H 
2-NITROTOLUENE 0.25 UJ H 0.25 UJ H 0.25 UJ . H 
3.NITROTOLUENE 0.25 UJ H 0.25 UJ H 0.25 UJ H 
4-AMINO-2.6-DINITROTOLUENE 0.25 UJ H 0.25 UJ H 0.25 UJ H 
4-NITROTOLUENE 0.25 UJ H 0.25 UJ H 0.25 UJ H 
HMX 0.50 UJ H 0.50 UJ H 0.50 UJ H 
NITROBENZENE 0.25 UJ H 0.25 UJ H 0.25 UJ H 
RDX 0.50 UJ H 0.50 UJ H 0.50 UJ H 
TETRYL 0.65 UJ H 0.65 UJ H 0.65 UJ H 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2SD1130001 9SD1060001 
01119199 01118199 
A9A210191012 A9A190155003 
NORMAL NORMAL 
82.0 % 83.0 % 
MGIKG MGIKG 

2;4;6-TRINITROTOLUENE 

EXPLOSIVES 

2,4-DINITROTOLUENE 

1,3,5-TRINITROBENZENE 

2.6-DINITROTOLUENE 

1.9DINITROBENZENE 
2.4.6~TRINITROTOLUEir(E 

RESULT 

0.25 

QUAL 

UJ 

CODE 

H 

0.25 

0.25 

UJ 

UJ 

H 

H 

0.25 

0.25 

UJ 

UJ 

H 

Ii 

0.25 UJ H 

2-AMINO+-DINITROTOLUENE 0.25 UJ H 

2-NITROTOLUENE 0~25 UJ H 
R-NITRfVfIl I IFlJE UJ H 
1 .  .  .  .  .  .  - . - - - - .  

0.25 

4-AMINO-2,6-Dlb.. dITROTOLUENE 0.25 UJ H 

4-NITROTOLUENE 0.25 UJ H 

HMX 0.50 UJ I I-I 
NITROBENZENE 0.25 UJ H 
m-w 0.50 UJ I H . .-,. 

I 

TETRYL 0.65 UJ H 

lESULT QUAL CODE 

I.25 U 
I.25 U 
1.25 u 

I.25 U 
1.25 U 

1.25 U 
1.25 U 
I.25 U 
I.25 U 

3.25 U 
3.25 U 
1.50 U 

3.25 U 

3.50 U 
3.65 U 

9SD1070001 
01/18/99 
AgAl 55004 
NORMAL 
88.0 % 
MGlKG 

!ESULT QUAL CODE 

I.25 U 
I.25 U 
b.25 U 
b.25 u ‘ 
b.25 U 
I.25 u 
b.25 U 
1.25 U 
1.25 U 
b.25 U 
1.25 U 
b.50 U 
I.25 U 

I.50 U 
I.65 U 
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I R 

a 

0 

a 

a 

a 

-C 

0 

c 

C 

C 

C 

C 

C 

C 

C 
T 

9SD1080001 
01/18/99 
A9A190155005 
NORMAL 
88.0 % 
MGIKG 

LESULT QUAL CODE 

1.25 U 
I.25 U 
I.25 U 
I.25 U 
1.25 U 
I.25 U 

I.25 U 
I.25 U 
I.25 U 
1.25 U 
I.25 U 
I.50 U 
t.25 U 

I.50 U 
I.65 U 

- . 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11SD1020001 
01118/99 
AgAl 55001 
NORMAL 
68.0 % 
UGlKG 

PESTICIDES/PC&s 

4,4’-ODD 
4.4’-DDE 

RESULT QUAL CODE 

4.9 UJ H 
4.9 UJ H 

ALDRIN 
4.4’-DDT 

ALPHA-BHC . ., 
AL. ALPHA-CHLORDANE . . . . _ . ._ _ ._. . _ 
AROCLOR-1016 AROCLOR-1016 

Al AROCLOR-1221 

AL .---. AROCLOR-1232 
Af?M!l f AROCLOR-1242 

AL.----.. _-._ AROCLOR-1248 
AROCLOR-1254 AROCLOR-1254 
AROCLOR-1280 

EL.. . -. *- BETA-BHC 

DELTA-BHC DELTA-BHC 
DIELDRIN DIELDRIN 
ENDOSULFAN I L,.Y”““LI _I. I 
ENDOSl ” FAN II ENDOSULFAN II 

ENDOSL,. . . . . ENDOSULFAN SULFATE 

ENDRIN ENDRIN 

ENDRIN ALDEHYDE ENDRIN ALDEHYDE 

ENDRIN KETONE ENDRIN KETONE 
GAMMA-BHC /’ ‘Nn*NE’ GAMMA-BHC (LINDANE) _. - 
GAMMA-CHLC GAMMA-CHLORDANE 
HFDTAPUI tlF HEPTACHLOR 
HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

H _. .,._.._ -..-. -_..-- 

METHO%YCHl OR 

TOXAPI 

4.9 
0.095 

UJ 

0 
I H 

A 

2.4 UJ H 
2.4 UJ H t 
49 49 UJ UJ H H 

97 UJ H 

49 UJ H 

49 UJ H 

49 UJ H 
49 49 UJ UJ H H 

78 J H 
2.4 UJ H 

4 

2.4 2.4 UJ UJ H H 

0.89 0.89 J J 1 HPU HPU 

0.13 R U I 
4.9 4.9 UJ UJ I H H 

0.57 R U 

0.18 J HPU 

4.9 4.9 UJ UJ H H 

4.9 4.9 UJ UJ H H 
2.4 2.4 UJ UJ H H 

0.44 R U 

0.044 R U 

2.4 UJ H 

24 UJ H 

240 UJ H 
24 UJ H 

i 

11SD1030001 
01/18199 
AgAl 55002 
NORMAL 
80.0 % 
UGIKG 

ESULT QUAL CODE 

.2 UJ H 
1.51 R U 
,.2 UJ H 
1.41 0 A 
1.060 R U 

‘.l UJ H 
2 UJ H 
*3 UJ H 
2 UJ H 
2 UJ H 

2 UJ H 
2 UJ H 
‘IO J H 
‘.2 J H 
1.17 J HPU 
1.0 J HPU 
I.1 UJ H 
..2 UJ H 
.9 R U 
1.20 R U 
1.67 R U 

‘.l UJ H 
1.73 R U 

2SDlOOOOOl 
OlH9l99 
A9A210191001 
NORMAL 
76.0 % 
UGIKG 

LESULT QUAL CODE 

I7 UJ H 
I7 UJ H 

i9 R U 
14 UJ rH 

14 UJ H 

I4 UJ H 

170 UJ H 

I700 UJ H 

I70 UJ H 

I70 UJ H 

I70 UJ H 

170 UJ H 

1200 J U 

14 UJ H 

14 UJ H 

I7 UJ H 

14 UJ H 

17 UJ H 

17 UJ i-l 

I7 UJ H 

b7 UJ H 

1.7 - R U 

14 UJ H 

!O R U 

1.2 R U 

I.61 R U 

140 UJ H 

1400 UJ H 

Page 1 

2SD1010001 
01118/99 
AgAl 55006 
NORMAL 
75.0 % 
UGlKG 

tESULT QUAL CODE 

14 UJ H 
14 UJ H 
!8 R U 
!2 UJ H 
!2 UJ H 
I.3 J HPU 
I40 UJ H 
I80 UJ H 
140 UJ H 
140 UJ Ii 
140 UJ H 
140 UJ H 
i90 J HU 
!2 UJ H 
!2 UJ H 
1.9 J HP 
!2 UJ H 
I4 UJ H 

‘4 . UJ H 
14’ UJ H 
14. UJ H 

!2 UJ H 
i.4 R U 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2SD1020001 2SD1030001 
01/19/99 01119l99 
A9A190155007 A9A210191011 
NORMAL NORMAL 
82.0 % 78.0 % 
UGIKG UGlKG 

2SD1040001 
01/l 9199 
A9A210191010 
NORMAL 
76.0 % 
UGIKG 

2SD1050001 
01119/99 
A9A210191009 
NORMAL 
70.0 % 
UGIKG 

RESULT QUAL CODI 
PESTlClDESlPCBs 

AROCLOR-1016 410 UJ H 

AROCLOR-1221 810 UJ l-l 

AROCLOR-1232 410 UJ H 

AROCLOR-1242 410 UJ H 

AROCLOR-1248 410 UJ H 

, .a .,ZLOR-1254 ARM 410 UJ 1 H 

AROCLOR-1260 9700 J H 

BETA-BHC 20 UJ H 

DELTA-BHC 20 UJ H --_.. _..- I 

DIELDRIN 120 J 1 HU 

ENDOSULFAN I 20 UJ I H 

ENDOS 
ENDRlh 

ENDRlh..---...-- 
ENDRIN KETONE 41 UJ H 

F”“‘nULFAN II 
ULFAN SULFATE 

I 
I AL DEHYDE 

41 UJ H 

100 R U 

19 J HP 

41 R U 

_. .-. 
GAMMP r-BHC (LINDANE) 20 UJ H 

,“ASUI nRnANF 43 R I GAML,. w. v-v. .we . ..- U I 
HEPTACUI nR 20 UJ H 

HEPT. ..w. .-. 

, 1”. e-w.. 

‘Ar.HI QR EPOXIDE 

.___. -HLOR 
rPHENE 

METHnXYr: 

TOXP 

I 

20 UJ H 

200 UJ 

2000 UJ 

RESULT QUAL CODE 

4.2 UJ H 

7.7 J HU 
4.2 UJ H 
2.1 UJ H 
2.1 UJ H 

2.2 R U 
42 UJ H 
85 UJ H 

42 UJ H 
42 UJ H 
42 UJ H 

42 UJ H 

1700 J H 
2.1 UJ H 
0.074 B A 

ia R U 
2.1 UJ H 

4.2 UJ H 
18 R U 

0.59 R U 

5.2 R U 
4.2 UJ H 
2.1 UJ H 

8.0 R U 
0.1.1 R U 
2.1 UJ H 

21 UJ H 

210 UJ 1 H 

RESULT CNJAL CODE 1 RESULT QUAL CODE 



Y’ 

CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2SD1060001 
01119/99 
A9A210191006 
NORMAL 
80.0 % 
UGlKG 

PESTlClDESlPCBs 

RESULT QUAL CODI 

Ap”Pl M 

Al 1.. w-w, . . __ . 
AfX’Wl nR-1737 420 UJ H 

Al 
Al l-4 

Al 
Al 
RI 

4.4’-DDD 
4.4’-DDE 

4,4’-DDT 
ALDRIN 

ALPHA-BHC . .-. . - . - - 

AL,,,,,&CUl nPl,ANF ALPHA-CHLORDANE 

AROCLOR-1016 

AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 
AROCLOR-1260 
BETA-BHC 

DELTA-BHC 

DIELDRIN 
ENDOSULFAN I 

El ENDOSULFAN II 
ENDOSULFAN SULFATE 

ENDRIN 
ENDRIN ALDEHYDE L,.Yrtll. 4 

ENDRIN I ENDRIN KETONE 

GAMMA-I GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 

H HEPTACHLOR 

HET I nrru HEPTACHLOR EPOXIDE 

METHOX METHOXYCHLOR 

TOXAPHI TOXAPHENE 

GAMMA-1 

42 UJ H 

42 UJ H 

42 UJ H 

0.24 0 A 

21 UJ H 
21 21 UJ UJ I H H 

420 UJ H 

a30 UJ H 

420 UJ H 

420 UJ H 

420 UJ H 

420 UJ H 

420 J HU 

21 UJ H 

21 UJ H 

4.1 R U 

21 UJ H 

42 UJ H 

42 UJ H 

42 UJ H 

42 UJ H 

1.4 R U 

21 UJ 

7.4 R ’ :: 

21 UJ H 

21 UJ H 

210 UJ H 

2100 UJ I H 

2SD1070001 
01/19/99 
A9A210191007 
NORMAL 
74.0 % 
UGlKG 

?ESULT QUAL CODE 

4.5 UJ 

1.8 J 
4.5 UJ 

H 

HPU 
H 

2.2 UJ H 
2.2 UJ H 
1.1 J HPU 
45 UJ H 
90 UJ H 
45 UJ H 
45 UJ H 
45 UJ H 
45 UJ H 
310 J H 
2.2 UJ H 
0.037 B A 
4.0 J HU 
2.2 UJ H 
4.5 UJ H 
3.2 R U 
0.29 R U 
0.75 R U 

2.2 UJ H 
2.2 UJ H 

2SD1080001 
01/19/99 
A9A210191008 
NORMAL 
72.0 % 
UGIKG 

lESULT QUAL CODI 

!3 UJ H 
1.6 B A 

!3 UJ H 

I2 UJ H 

I2 UJ H 

LO J HPU 

!30 UJ . H 
160 UJ H 
230 UJ H 
230 UJ H 
230 UJ 1 
230 UJ I- 
120 J I- 
12 UJ t 
12 UJ t 
3.0 J HP1 
12 UJ t 
23 UJ t 
3.1 R 1 

23 UJ t 
23 UJ t 
23 UJ t 
12 UJ t 
3.5 R 1 

12 UJ t 
12 UJ t 

120 UJ t 
1200 UJ t 

EF 

I ; 
/ ! 

; 

I ( 
I ( 
I 4 

I : 
I 1 
I : 
I ; 

I : 
I : 
I 
I 
I f 
I 
I 
I : 

I 
1 : 
i 

f 

i 1 
I 
1 

4 

1 

4 
1 

Page 3 

2SD1090001 
01119199 
A9A210191004 
NORMAL 
73.0 % 
UGlKG 

tESULT QUAL CODE 

!3 UJ H . 
i.5 R U 

!3 UJ -H 

1.16 0 A .. 
I.17 B A -’ 

I1 UJ “..-. H -. 

!30 UJ --- H ‘. .a 

160 UJ -‘--. H ._. 

230 UJ H ” 

230 UJ H 

230 UJ H 

230 UJ H 
_ <> 

1800 J H 

11 UJ H 

3.096 B A 
19 J HPU 
11 UJ H 
23 UJ H 

14 R U 

3,l R U 
5.8 R U 

0.11 R U 

5.7 R U 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

2SD1090001 
01119/99 
A9A210191004 
NORMAL 
73.0 % 
UGIKG 

PESTlClDESlPCBo 
4.4’-DDD 

RESULT QUAL CODI 

23 UJ I I-I 
4$-DDE 5.5 R U 

4,4’-DDT 23 UJ H 

ALDRIN 0.16 B I A 
I 

ALPHA-BHC 0.17 B A 

ALPHA-CH 
AR 

AR----.. .--_ 
AROCLOR-1232 

ILORDANE 11 UJ H 

OCLOR-1016 230 UJ H 

OCLOR-1221 460 UJ H 

230 UJ H 

AROCLOR-1242 230 UJ I H 
AROCLOR-1248 . 230 UJ H 

AROCLOR-1254 230 UJ H 

AROCLOR-1260 1600 J H 

BETA-BHC 11 UJ H 

DELTA-BHC 0.096 B A 

n151 natu 
“Ikbll.,.. 

19 J I HPU 

FNDOSULFAN I 11 UJ H 

ENDOSULFAN II 23 UJ H 

ENDOSULFAN SULFATE 14 R U 

ENDRIN 3.1 R U 

ENDRI ~~~ ~~ N ALDEHYDE 5.8 R U 

FNl-,RlN YFTnNF 23 UJ I H 

-u- 
I.“,.,.. 1.L. “I._ 

IAMMA-RI-W? (LINDANE) 0.11 R 

IRDANE 5.7 R U 

11 UJ H 
GAMMA-CHLC 

HEPTACHLOR 
HEPTACHLOR EPOXIDE 
MET”” 

11 UJ I t-i _..--..-. - ..- - 
,L,, wXYCHLOR 

OXAPHENE T’ 

110 UJ 

1100 UJ 

2SD1090002 
01119199 
A9A210191005 
NORMAL 
73.0 % 
UGlKG 
2sD1090001 

!ESULT QUAL CODE 

160 UJ H 

160 UJ H 
160 UJ H 
1000 J H 
!3 UJ H 
!3 UJ H 
i5 J HU 
i.5 R U 
16 UJ H 

IO R U 
‘0 R U 
‘5 R U 
16 UJ H 
!3 UJ H 
!2 R U 
!3 UJ H 
!3 UJ H 
i.6 R U 
!300 UJ I H 

2SDllOOOOl 
01/19/99 
A9A210191003 
NQRMAL 
76.0 % 
UGIKG 

tESULT QUAL CODE 

!2 UJ H 
3.0 R U 
22 UJ H 

I1 UJ H 

I1 UJ ‘H 
2.9 J HPU 
220 UJ H 
440 UJ H 

220 UJ H 
220 UJ H 
220 UJ H 
220 UJ H 

350 J H 
11 UJ H 

11 UJ H 

12 J HPU 

11 UJ H 

22 UJ H 
7.0 R U 
1.8 R U 

22 UJ H 
22 UJ H 
11 UJ H 

4.8 R -U 
11 UJ H 

11 UJ H 

110 UJ H 

1100 UJ H 

Page 

2SDlllOOOl 
01/19/99 
A9A210191002 
NORMAL 
81.0 % 
UGIKG 

LESULT QUAL CODE 

..l UJ H 
1.67 J HPU 
8 J HU 
I.21 B A 
1.17 H HPU 
1.42 H HPU 
*I UJ H 
I2 UJ H 
I1 UJ H 
I1 UJ Ii 
iI UJ H 
I1 UJ H 
50 J H 
!.O UJ H 
I.1 1 R U 
!.l J HPU 
1.0 UJ H 
1.1 UJ H 
.5 R U 
1.27. R U 
I.1 UJ H 
i.l UJ H 
!.O UJ H 
I.85 R U 
I.092 R U 
!.O UJ H 
!o UJ Ii 
!O UJ H 

, 



CT0298 - MSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY IO: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

ZSDI 120001 
01119199 
A9A210191013 
NORMAL 
84.0 56 
UGIKG 

PESTlClDESlPCBs 
4,4’-DDD 
4$-DDE 
4,4’-DDT 

ALDRIN 
ALPHA-EHC 

ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR-1221 

AR 

RESULT QUAL CODI 

0.85 B A 

7.9 UJ H 

7.9 UJ H 

3.9 UJ H 

3.9 UJ H 

3.9 UJ H 

79 UJ H 

160 UJ H 

AR 
AR, ___ . . . __ 
AROCLOR-1260 110 J 1 HU 

ELTA-BHC 3.9 UJ H 

“=‘.DRIN 7.9 UJ H 

OSULFAN I 3.9 UJ H 

.-OSULFAN II 7.9 UJ H 
END 
END 
El NDOSULFAN SULFATE 7.9 UJ l-l 

. . . . 
‘=“IDRIN 7.9 UJ n 

ENDRIN ALDEHYDE 7.9 UJ H 

:FTONE 7.9 UJ H 

C IL INDANE) 3.9 UJ H 
ENDRIN It- 
GAMMA-BH- ,_.. ___ __ _-, 
C,I\MMA-CHLORDANE 2.3 R U 

UC J H 
I IL 

HEPTACHLOR EPOXIDE 3.9 UJ I ‘-I 

METHOXYCHLOR 39 UJ H 

TOXAPHENE 390 UJ I H 

2SD1130001 9SD1060001 
01119/99 01118/99 
A9A210191012 AgAl 55003 
NORMAL NORMAL 
82.0 % 83.0 % 
UGIKG UGIKG 

QUAL ’ CODE 

9SD1070001 
01/18/99 
A9Al90155004 
NORMAL 
88.0 % 
UGlKG 

tESULT QUAL CODE 

3.12 B A 
1.71 J HPU 
3.8 UJ H 

I.9 UJ H 
1.9 UJ H. -’ 
1.9 J H 

38 UJ H 

76 UJ .-H .- 
.- 38 UJ . H 

58 UJ H 

38 UJ H . 
39 J H 

38 UJ H 
I.9 UJ H 
1.9 UJ H 

3.58 J HP 
1.9 UJ H 
3.6 UJ Ii 
3.24 J Hb 
3.8 UJ H 

3.34 J HP 
3.8 UJ H 

1.0 R U 



CT0298 - NSWC WHITE OAK 
SOIL DATA 
QUANTERRA 
SDG: WOO11 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

9S01080001 
01118199 
AgAl 55005 
NORMAL 
88.0 % 
UGIKG 

II 

100.0 % 

I I 

I 
i 100.0 % 

Page 

II 

100.0 % 

PESTlClDESlPCBs 
4,4’-DDD 

4,4’-DDE 

4,4’-DOT 
ALDRIN 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

3.8 UJ H 
42 J HU 

23 R U 
1.9 UJ H. 

ENDOSULFAN II 3.8 UJ H 

ENDOSULFAN SULFATE 40 J HU 

ENDRIN 3.8 UJ H 

ENDRIN ALDEHYDE 3.8 UJ H 

ENDRIN KETONE 3.8 UJ H 

GAMMA-BHC ILINDANE) 1.9 UJ H 

GAMMA-CHLC 
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SUBJECT: 
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Tetra Tech NUS INTERNAL CORRESPONDENCIE 

:. .+t<oTuN ” ; DATE: 

TERRI L. SOLOMON COPIES: 

PITT-05S-043 

MAY 20,1999 

DV FILE 

INORGANIC DATA VALIDATION- TAL METALS AND CYANIDE 
CT0 180-NSWC WHITEOAK, WHITEOAK, MARYLAND 
SDG - METALS1 

11 -LW-03 09-SB16-1012 09-SBl7-1416 09-SB20-1416 
09-SB18-1012 09-SBIO-1214 09-SBII-1012 II-SBO5-1416 
II-SBII-1214 1 I-SBOl-1416 11 -LW-06 II-SBO9-1416 
1 I-SBIO-1012 1 I-SBO8-1416 04-SBOI-1216 04-SB02-1216 
04-SBO3-1214 11 -SBO7-0607 

3lAqueousl 

RB-031795-01 RB-030895-l RB-03299501 

The sample set for CT0 180, NSWC White Oak, SDG METALSI, consists of eighteen (18) soil lenvironmental samples 
and three (3) rinsate blanks. No field duplicate pairs were included within this SDG. 

The soil samples, with the exception of 1 I-LW-06, and sample RB-03299501 were analyzed for Target Analyte List (TAL) 
metals and cyanide. Samples 1 I-LW-06, RB-031795-01 and RB-030895-I were analyzed for TAL metals only. The 
samples were collected by Tetra Tech NUS on March 8, 14, 15, 16, 17 and 29, 1995 and analyzed by GP Environmental 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. All 
analyses were conducted using Contract Laboratory (CLP) Statement of Work (SOW) ILM03.0 ;analytical and reporting 
protocols. 

All analytes were successfully analyzed with the exception of those designated, “UR”. The findings offered in this repor 
are based upon a general review of all available data including data completeness, holding times, calibration data 
laboratory method/ preparation/ rinsate blanks, interference check samples (ICS), laboratory cluplicate results, matrb 
spike recoveries, post digestion spike recoveries, laboratory control sample (LCS) results, ICP serial dilution results 
graphite furnace post digestion spike recoveries, method of standard addition results, detection limits and analytc 
quantitation. 
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All analyses, with the exception of cyanide, mercury, antimony, arsenic, lead, selenium, silver and thallium 
conducted using Inductively Coupled Plasma (ICP) methodologies. Antimony, arsenic, lead, selenium, silver and thallium 
analyses were conducted using Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were 
conducted using cold vapor AA. Cyanide analyses were conducted using wet chemistry methods. 

Areas of concern with respect to data quality are listed below. 

Maior Problems 

l The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for calcium affecting samples 04-SBOl- 
1216, 04-SB02-1216, 04-SBO3-1214, llSBO7-0607 and RB-03299501 were < 50% quality control limit. 
Nondetected results reported for the aforementioned analytes were qualified as rejected, “UR”. The positive results c 
2X CRDL reported for the aforementioned analyte were qualified as biased low, “L”. 

. The matrix spike (MS) percent recovery (%R) for antimony affecting samples II-LW-03, 09-SB16-1012, 09-SB17- 
1416, 09-SB20-1416, 09-SB18-1012, 09-SBIO-1214 and 09-SBll-1012 was c 30°h quality control limit. The positive 
results c 2X CRDL reported for the aforementioned analyte were qualified as biased low, “L”. The nondetected 
results reported for the aforementioned analyte were qualified as rejected, “UR”. 

l The MS %R for mercury affecting samples ll-LW-03, 09-SBl6-1012, 09-SB17-1416, 09-SB20-1416, 09-SB18-1012, 
09-SBlO-1214 and 09-SBll-1012 was < 30% quality control limit. The positive results c 2X CRDL reported for the 
aforementioned analyte were qualified as estimated, “J”, as a result of conflicting noncompliances. The nondetected 
results reported for the aforementioned analyte were qualified as rejected, “UR”. 

i The MS %R for selenium affecting samples 11-SBO5-1416, ll-SBll-1214 and ll-SBOI-1416 was < 30% quality 
control limit. The nondetected results reported for the aforementioned analyte were qualified as rejected, “UR”. 

Minor Problems 

. The CRDL %Rs for cadmium, nickel and selenium affecting samples II-LW-03, 09-SB16-1012, 09-SBl7-1416, 09- 
5820-1416, 09-SB18-1012, 09-SBIO-1214, 09-SBII-1012 and RB-03179501 were z 110% quality control limit. 
Positive results c 2X CRDL reported for the aforementioned analytes were qualified as biased high, “K”. 

l The CRDL %R for lead affecting samples II-LW-03, 09-SBl6-1012, 09-SB17-1416, 09-SB20-1416, 09-SB18-1012 
09-SBIO-1214, 09-SB11-1012 and RB-031795-01 was c 90% quality control limit. Nondetected results reported fol 
the aforementioned analyte were qualified as biased low, “UL”. 

l The CRDL %Rs for manganese and mercury affecting samples II-LW-03, 09-SB16-1012, 09-SB17-1416, 09-SB20, 
1416, 09-SB18-1012, 09-SBIO-1214, 09-SBII-1012 and RB-031795-01 were > 110% quality control limit. Positiw 
results c 2X CRDL reported for the aforementioned analyte were qualified as estimated, “J”. as a result of conflictins 
noncompliances. 

l The CRDL %R for mercury affecting samples II-SBO5-1416, ll-SBII-1214 and Ii-SBOI-1416 was > 110% qualit! 
control limit. Positive results c 2X CRDL reported for the aforementioned analyte were qualified as biased high, “K”. 

l The CRDL %R for zinc affecting samples ll-LW-06 and RR-030895-i was > 110% quality control limit. Positive 
results c 2X CRDL reported for the aforementioned analyte were qualified as biased high, “K”. 

l The CRDL %Rs for barium and chromium affecting samples 11-SBO9-1416, II-SBIO-1012 and II-SBO8:1416 wen 
c 90% quality control limit. Positive results c 2X CRDL and nondetects reported for the aforementioned analytes wen 
qualified as biased low, “L” and ‘UL”, respectively. 



MEMO TO: R. KOTUN PITT-05!3-043 
DATE: MAY 20,1999 - PAGE 3 

l The CRDL %R for mercury affecting samples ll-SB09-1416, II-SBIO-1012 and II-SBO81416 was I= 110% quality 
control limit. Positive results c 2X CRDL reported for the aforementioned analyte were qualified as biased high, “K”. 

l The CRDL %R for cadmium affecting samples II-SBO9-1416, l’l-SBIO-1012 and. II-SBO8-1416 was c 90% quality 
control limit. Nondetected results reported for the aforementioned analyte were qualified as biased low, “UL”. 

l The CRDL %Rs for chromium affecting samples 04-SBOI-1216, 04-SBO2-1216;04-SBO3-1214, ll-SBO7-0607 and 
RB-03299501 exhibited recoveries both above and below ‘the 90-I 10% quality control limits. Nondetected results 
reported for the aforementioned analyte were qualified as estimated, “UJ”, as a result of conflicting noncompliances. 

l The CRDL %Rs for cobalt and magnesium affecting samples 04-SBOl-1216, 04SB02-1216, 04-SBO3-1214, ll- 
SB07-0607 and RB-03299501 were < 90Yvquality control limit. Positive results < 2X CRDL and nondetects reported 
for the aforementioned analytes were qualified as biased low, ‘L” and “UL”. respectively. 

l The CRDL %Rs for mercury and zinc affecting samples 04-SBOl-1216, 04-SBO2-1216, 04-SBO3-1214, ll-SBO7- 
0607 and RB-03299501 were > 110% quality control limit. Positive results c 2X CRDL reported for the 
aforementioned analytes were qualified as biased high, “K”. 

l The following contaminants were detected in the laboratory method/ preparation/ rinsate blanks at the following 
maximum concentrations: 

Samples Affected: 1 I-LW-03, 09-SB16-1012, 09-SB17-1416, 09-SB20-1416, 09-SBl8-1012, 09-SBIO- 
1214,09-SBll-1012 and RB-03179501 

Analvte 
cadmium”’ 
cobalt 
copper 
manganese’*’ 
nickel”’ 
sodium(‘) 
zinct2) 
zinc’?’ 

Maximum 
Concentration 
5.3 ugll 
20.2 ugll 
14.1 ugll 
11.8 uglL 
25.5 ugll 
315 ugll 
16.9 ug/L 
1.427 mglkg 

Action Action 
Level (aqueous) Level (soil) 
NA 2.65 mglkg 
101 uglL 10.1 mg/kg 
70.5 ugll 7.05 mglkg 
59.0 ug/L NA 
NA 12.75 mglkg 
NA 157.5 mglkg 
84.5 ugll NA 
NA 7.135 mglkg 

Samples Affected: 1 I-SBO5-1416,l l-SBll-1214 and 1 I-SBOl-1416 

Analvte 
aluminum@’ 
calcium(3’ 
copper”’ 
sodium(‘) 
zinc@’ 

Maximum 
Concentration 
8.482 mglkg 
12.525 mglkg 
9.3 ugll 
615 ugll 
1.295 mglkg 

Action 
Level (aqueous) 
NA 
NA 
NA 
NA 
NA 

Action 
Level (soil) 
42.41 mglkg 
62.625 mglkg 
4.65 mglkg 
307.5 mglkg 
6.475 mglkg 



. 

MEMO TO: R. KOTUN PllT-95-9-943 
DATE: MAY 20,1999 - PAGE 4 

Samples Affected: 1 l-LW-06 and RB-030895-1 

Maximum 
Analvte Concentration 
beryllium 1.1 ug/L 

;:;;$3) 11.8 1 .I 89 ug/L mglkg 
manganese, 
sodium(‘) 

13.5 uglL 

zinc”’ 
177 ug/L 
28.6 uglL 

Action 
Level (aaueous) 
5.5 Ug/L’ 
59.0 ug/L 
NA 
67.5 ug/L 
NA 
NA 

. 
Samples Affected: 1%SBO9-1416, Ii-SBIO-1012 and ll-SB08-1416 

Analvte 
beryllium’3’ 
calcium’3’ 
ironc3’ 
manganese 
potassiumt3’ 
siiverr3) 
sodium(3) 
zincc3) 

Maximum Action 
Concentration Level (aqueous) 
0.184 mglkg NA 
11 .O mglkg NA 
7.70 mglkg NA 
9.3 ug/L NA 
42.700 mg/kg NA 
0.110 mg/kg NA 
20.600 mglkg NA 
0.870 mg/kg NA 

Action 
Level (soil) 
0.55 mg/kg 
NA 
5.945 mglkg 
6.75 mglkg 
88.5 mglkg 
14.3 mglkg 

Action 
Level (soil) 
0.92 mglkg 
55.0 mg/kg 
38.5 mg/kg 
4.65 mglkg 
213.5 mglkg 
0.550 mglkg 
103 mglkg 
4.35 mglkg 

Samples Affected: 04-SBOI-1216, 04-SBO2-1216, 04-SBO3-1214, I I-SBO7-0607 and RB-032995-01 

Analvte 
antimonyf3’ 
beryllium 
beryllium’3’ 
cobalt 
manganese 
sodium”’ 
vanadium 
zinc(‘) 

Maximum 
Concentration 
0.326 mglkg 
2.1 ug/L 
0.224 mglkg 
18.2 ug/L 
4.3 ug/L 
607 uglL 
15.7 ug/L 
37.8 uglL 

Action 
Level (aqueous) 
NA 
10.5 ug/L 
NA 
NA 
NA 
NA 
NA 
NA 

Action 
Level (soil) 
1.63 mglkg 
NA 
1.12 mg/kg 
9.1 mg/kg 
2.15 mg/kg 
303.5 mg/kg 
7.85 mglkg 
18.9 mglkg 

(‘1 

(2) 
(3) 

Maximum concentration found in a rinsate blank. 
Maximum concentration found in an aqueous preparation blank. 
Maximum concentration found in a soil preparation blank. 

An action level of 5X the maximum contaminant level has been used to evaluate sample data for blank contamination. 
Sample percent solids, aliquot size and dilution factors were taken into consideration when evaluating for blank 
contamination. Positive results less than the action level for antimony, beryllium, cadmium, calcium, cobalt, copper, 
manganese, nickel, potassium, sodium, vanadium and zinc have been qualified, “B”, as a result of blank 
contam)nation. No validation action was taken for the remaining analytes since the results were either greater than 
the action level or were nondetects. It should be noted that field quality control blanks are not qualified for field blank 
contamination. 
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PrrT-OS-9-043 

. 

. 

. 
i-“-- 

The MS %Rs for chromium, copper and silver affecting samples 1 l-LW-03, 09-SB16-1012, 09-SB17-1416, 09-SB20- 
1416, 09-SB18-1012, 09-SBlO-1214 and 09-SBI I-1012 were Z. 125% quality control limit. The positive results 
reported for. the aforementioned analytes were qualified as biased high, “K”. 

The MS %R for zinc affecting samples ll-LW-03, 09-SB16-1012, 09-SB17-1416, 09-SB20-1416, 09-SB18-1012, 09- 
SBIO-1214 and 09-SBI I-1012 was > 125% quality control limit. The positive results reported for the aforementioned 
analyte were qualified as estimated, ‘J”, as a result of conflicting noncompliances. 

The MS %Rs for antimony and arsenic affecting samples ii-SBO5-1416, ll-SBll-1214 and 11-SBOl-1416 were c 
75% quality control limit. The positive results and nondetects reported for the aforementioned analytes were qualified 
as biased low, “L” and “UL”, respectively. 

The MS %Rs for antimony, arsenic and copper affecting sample II-LW-06 were < 75% quality control limit. The 
positive results and nondetects reported for the aforementioned analyte were qualified as biased low, “L” and “UL”, 
respectively. 

The MS %R for manganese affecting sample ll-LW-06 was < 75% quality control limit. The positive result reported 
for the aforementioned analyte was qualified as estimated, “J”, as a result of conflicting noncompliances. 

The MS %Rs for antimony, arsenic, cadmium and zinc affecting samples II-SBO9-1416, ,?I-SBIO-1012 and ll- 
SBO8-1416 were c 75% quality control limit. The positive and nondetected results reported for the aforementioned 
analytes were qualified as biased low, ‘L” and “UL”, respectively. , 

The MS %Rs for lead, manganese and mercury affecting samples 1 l-SBO9-1416, 1 I-SBIO-11012 and 1 l-SB08-1416 
were > 125% quality control limit. The positive results reported for the aforementioned anailytes were qualified as 
biased high, “K”. 

The MS %Rs for arsenic, lead and selenium affecting samples 04-SBOl-1216, 04-SBO2-1216, 04-SBO3-1214 and ll- 
SBO7-0607 were < 75% quality control limit. The positive and nondetected results reported for the aforementioned 
analytes were qualified as biased low, “L” and “UL”, respectively. 

Laboratory duplicate imprecision (> 35%) was noted for mercury affecting samples 1 I-LW-03, 09-SB16-1012, 09- 
SB17-1416, 09-SB20-1416. 09-SB18-1012, 09-SBIO-1214 and 09-SBl l-1012. The positive results reported for the 
aforementioned analyte were qualified as estimated, “J”. The direction of bias could not be dei:ermined. 

Laboratory duplicate imprecision (’ 35%) was noted for chromium affecting samples 04-SBOI-1216, 04-SBO2-1216, 
04-SBO3-1214 and 1 I-SBO7-0607. The positive.results reported for the aforementioned analyte were qualified as 
estimated, “J”. The direction of bias could not be determined. 

The ICP serial dilution percent difference (%D) for manganese and zinc affecting samples ll-LW-03, 09-SB16-1012 
09-SB17-1416, 09-SB20-1416, 09-SBl8-1012, 09-SBIO-1214 and 09-SBI q-1012 were > 10% quality control limit 
The positive results reported for the aforementioned analytes were qualified as estimated, “J”. The direction of bias 
could not be determined. 

The ICP serial dilution %D for zinc affecting samples ll-5805-1416, ll-SBI I-‘1214 and 1 I-SBO?-1416 was > 10% 
quality control limit. ‘The positive results reported for the aforementioned analyte were qualified as estimated, “J”. The 
direction of bias could not be determined. 

The ICP serial dilution %Ds for calcium, manganese and zinc affecting sample 1 I-LW-06 were > 10% quality contra 
limit. The positive results reported for the aforementioned analytes were qualified as estimated, “J”. The direction o 
bias could not be determined. 
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l The ICP serial dilution %D for iron affecting samples 04-SBOI-1216, 04-SBO2-1216, 04-SBO3-1214 and 11-S. 
0607 was > 10% quality control limit. The positive results reported for the aforementioned analyte were qualified as 
estimated, “J”. The direction of bias could not be determined. 

. The GFAA post digestion spike recovery for antimony was < 85% quality control limit and the sample absorbance was 
c 50% of the spike absorbance for sample RB-030895-I. The nondetected result reported for antimony in the affected 
sample was qualified as biased low, “UL”. 

The sample IDS on the Form Is were incomplete. The Form Is were amended. 

The CRDL %Rs for chromium, cobalt, copper and zinc affecting samples II-LW-03, 09-SB16-1012, 09-SB17-1416, 09- 
SB20-1416, 09-SB18-1012, 09-SBlO-1214, 09-SBll-1012 and RB-031795-01 were Z= 110% quality control limits. 
However, no validation actions were warranted as all results were either qualified for blank contamination or were > 2X 
CRDL. 

The CRDL %Rs for aluminum, iron, lead, manganese, selenium and zinc affecting samples 1 I-SBO5-1416, 1 I-SBI 1-1214 
and 1 I-SBOI-1416 were outside the 90-I 10% quality control limits. However, no validation actions were warranted as all 
results were either > 2X CRDL or were rejected for a more sever noncompliance. 

The CRDL %Rs for chromium, copper, &on and manganese affecting samples 1 I-LW-06 and RB-030895-I were > 110% 
quality control limit. However, no validation actions were warranted as all results were either > 2X CRDL, were 
nondetects or were qualified for blank contamination. 

The CRDL %Rs for aluminum, beryllium, iron, lead, manganese, selenium and zinc affecting samples 1 I-SBO9-1416, 1 l- 
SBIO-1012 and 11-SBO8-1416 were outside the 90-110% quality control limits. However, no validation actions were 
warranted as all results were either > 2X CRDL, were nondetects, or were qualified for blank contamination. 

The CRDL %Rs for aluminum, beryllium, iron and silver affecting samples 04-SBOl-1216, 04SBO2-1216, 04-SBO3-1214, 
04-SB07-0607 and RB-032995-01 were Z= 110% quality control limit. However, no validation actions were warranted as 
all results were either > 2X CRDL, were nondetects, or were qualified for blank contamination. 

Samples 1 I-LW-03, 1 l-SB07-0607 and 1 l-SBO9-1416 were analyzed at a 5X dilution for iron. 

Sample 1 l-SBOI-1416 was analyzed at a 10X dilution for iron. 

Executive Summary 

Laboratory Performance: The CRDL %Rs for several analytes were outside the 90-I 10% quality control limits. Several 
analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs antimony, arsenic, cadmium, chromium, copper, lead, manganese, 
mercury, selenium, silver and zinc were outside the 75-125% quality control limits. Laboratory duplicate imprecision was 
noted for chromium and mercury. The ICP serial dilution percent differences for calcium, iron, manganese and zinc were > 
10% quality control limit. The GFAA post digestion spike recovery for antimonym was c 85% quality control limit and the 
sample absorbance was < 50% of the spike absorbance for sample RB-030895-I. 
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The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Data 
Validation”, April 1993 Revision as amended for use within USEPA Region HI, and the NFESC document entitled “Navy 
Installation Restoration Laboratory Quality Assurance Guide ” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Terri 1. Solomon 
Chemist 

,n /=4- 

‘LTech NUS 
yoseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



APPENDIX A 
Qualified Analytical Results 



‘I . 

CTQ298/180 FdSWC WHlTEQAK 
WATER DATA 
GP ENVIRONMENTAL 
SDG: METALS1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: - 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

RB-030895-01 RB-031795-01 
03/09/98 03/I 7195 
950306203E 9503122-130 
NORMAL NORMAL 
0.0 % 0.0 % 
UG/L UG/L 

RESULT QUAL CODI 
INORGANICS 
*LUMlNUM 57.0 U 

-.I I II 1 , 
,. 

ANTlMnNV L.L “L I .I 

A 

. . . . . . . v.. . 
I 

. .RSENIC 1.7 U 

BARIUM 9.2 U 

nERYLLIUM 0.89 B A 
“.-I II I cnnm IM L.J ” I ,.- . . . . . . . . I 

Al Cll JM 77.7 U c. .- -. - . . . 
CHROMIUM 8.4 U - . - .._... 
COBALT 

COPPER 
CYANIDE 
IRON 

13.8 U 

10.8 B A 

52.2 U 

MAGNESIUM 54.0 U 

MANGANESE 13.3 B A 
- ._ . . 

MERCURY 0.10 u 

NICKFI 17.0 U . ..-. .-- 
POTASSIUM 163 U 
SELENIUM 2.8 U 
SILVER 0.70 U 

.-- 
-SODIUM 177 

-HALLIUM 2.4 U. 

fANADlUM 8.1 U 

!!,NC 28.6 K 

LESULT QUAL CODE 

i7.0 U 
!.2 U 
1.7 U 
1.4 U 
I.1 U 
i.3 K C 
14.0 U 

a.1 U 
19.9 B A 
12.3 B A 

i2.2 U 

I.0 U!- C 
10.5 U 
I.9 B A 
I.10 U 

t5.5 K C 
163 U 

!.8 U 

I.70 U 

I15 
!.4 U 

14.2 U 

15.2 B A 

RB-03299501 
03/30/95 
950322806D 
NORMAL 
0.0 % 
UGfL 

tESULT QUAL CODE 

57.0 U 
2.2 U 
1.7 U 
3.2 U 
2.1 B I A 
2.3 U 
77.7 UR . C 
3.4 UJ C 
13.8 UL C 
7.1 U 
5.0 U 
52.2 U 
1.70 U 

54.0 UL .C 
4.2 U 
3.10 U 
17.0 U 
163 U 
2.0 U 
3.70 U 
307 
2.4 U 
5.1 U 
37.0 K C 

Page 

II 

100.0 % 

tESUL1 QUAL CODE 



CT0298/180 NSWC WHITEOAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: METALS1 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 

04-SBOl-1216 
03/30195 
9503228028 

% SOLIDS: 
YORMAL 
95.5 % 

UNITS: MGIKG 
FIELD DUPLICATE OF: 

04-SBO2-1216 04-SBO3-1214 09-8810-1214 
03/30195 03/30/95 03/l 7195 
9503228038 9503228048 95031221OB 
NORMAL NORMAL NORMAL 
86.1 % 95.7 % 90.8 % 
MGIKG MGlKG MGIKG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
INORGANICS 
ALUMINUM 980 1130 
ANTIMONY 0.23 U 1.7 B A 
ARSENIC 0,51 L D 3.9 L D 

BARIUM 2.3 3.9 
BERYLLIUM 0.20 B A 0.35 0 A 
CADMIUM 0.24 U 0.27 U 
CALCIUM 8.1 UR c 9.0 UR c 
CHROMIUM 2.2 J F 16.3 J F 
COBALT 1.8 B A 1.8 B A 
COPPER 1.0 21.7 
CYANIDE 1.0 U 1.2 U 
IRON 1010 J I 5280 J I 
LEAD 1.8 L D 2.1 L D 
MAGNESIUM 6.0 L c 53.4 L’ C 
MANGANESE 1.5 i A 0.49 U 
MERCURY 0.05 U 0.11 K C 
NICKEL 1.8 U 2.0 U 
D’=A=SIUM 22.6 96.4 

SFl FM ..,,,..IUM 0.29 UL D 10.5 L D 
SILVER 0.07 U 0.08 U 
SODIUM 30.4 B B 17.7 u 
TUAI I II a., 0.25 U 0.28 U 

H #-%“I”, 2.8 B A 24.7 
1 1.7 B B 1j.8 0 B 

I MLLI",. 

VANA"" II 

ZINC I , I 1 



CT029811 80 NSWC WHITEOAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: METALS1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

OQ-SBII-1012 
03/l 7195 
9503122llB 
NORMAL 
93.6 % 
MGlKG 

RESULT QUAL CODI 
INORGANICS 
ALUMINUM 506 

ANTIMONY 0.24 UR D 

ARSENIC 0.63 

BARIUM 1.4 
BERYLLIUM 0.12 U 

CADMIUM 0.35 U 

CALCIUM 13.2 I 

---. .-. 
COPPER 
CYANIDE 

IRON 
LEAD 

“,‘A’WESlUM 

MANGANESE 

MERCURY 
NlPYEl 

12.0 K D 
1.1 U 

2520 
1.4 

16.4 
2.0 J Cl 

0.05 UR D 

2.7 U 

D”TASSIUM 

SODIUM 
THALLIUM 

SEI -ENIUM 

. . . 
VAI 

,.-VER 

UADIUM 

CII 

mtrl P 

1 17.4 

1b.Z 

U 

U 

0.26 

0.55 

U 

K C 

7.1 

0.07 U 

4.5 

.^ ^ *a 

B A 

OQ-SBl6-1012 OQ-SBl7-1416 
03/l 7195 03/l 7195 
9503122048 9503122058 
NORMAL NORMAL 
90.3 % 92.0 % 
MGIKG MGIKG 

LESULT QUAL CODE 

IQ00 
I .4 L ‘I D 

I .Q 

I.4 
b.22 

I.44 8 B 

I.3 U 
i.8 K D 
!.Q B A 
i.5 B A 
1.1 U 
1290 

!.6 c 
14.7 
L.2 J Cl 
b.17 J CDF 
I.6 B B 

18.1 U 
b.31 U 
j.08 U 
16.8 
j.27 U 
!0.7 

I.3 B A 

SESULT QUAL CODE 

3.1 U 
10.6 K D 

2.6 B A 

7.5 B A 

1.1 U 
7570 
2.3 

56.3 
3.5 J I 

1.39 J DF 

!.8 U 
17.7 U 

1.30 U 

3.08 U 

16.5 U 

I.26 U 

28.5 
3.7 B A 

Page 

OQ-SBl8-1012 
03/I 7195 

95031?2OQB 
NORMAL 
90.9 % 
MGIKG 

2 

LESULT QUAL CODE 

1870 
1.24 UR D 

1.4 

1.8 
1.23 
1.39 0 B 
I.4 

1.9 K D 
.I 0 A 
I.4 K D 
.I U 
0500 

‘.Q 
05 
.6 J I 

1.18 J CDF 
‘.8 U 
9.0 
I.97 K C 
1.08 U 

6.7 U 

1.26 U 
~2.7 

.2 B A 



CT0298/180 NSWC WHITEOAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: METALS1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

INORGANICS 
1 IMINUM 

flWY 
. 

OQ-SB20-1416 1 l-LW-03 
03/l 7195 03ll7l95 

9503122060 9503122-010 
NORMAL NORMAL 
92.0 % 83.0 % 
MGIKG MGIKG 

I 
RESULT QUAL CODE RESULT QUAL CODE 

3750 5060 

0.24 UR D 0.74 L D 

1.9 0.99 
ANT1A.v. 

ARSENIC 
BARIUM 5.8 117.0 

i7 I I II IM 0.12 U 
CAriMll IM 

,l “C II I 

I? 

0.5 

1.3 0 0 

498 
14.9 K D 
4.4 0 A 
44.2 K D 
1.2 U 

12900 
103 

414 
63.5 J I 
1.6 J DF 
7.5 B 0 
,466 

0.34 U 
19.3 K D 
133 0 0 

0.29 U 
13.4 

79.5 J DI 

“20 ” , ,11..*1... 

,ALCIUM 32.1 

CHROMIUM 7.1 K D 
COBALT 2.6 0 A 
COPPER 6.7 0 A 
,YANIDE 1.1 U 
IRON 7370 
I FAD 2.7 

ME 

-- .- 
MAGNESIUM 57.6 

&“4NGANESE I.,” 
5.2 J I 

:RCURY 0.20 J CDF 
:KEL 2.8 0 B 

,TA.SSll IM 34.2 
NIC 

PO . . .--. -. 
SFI FNIIIM 

_. 
0.34 K C ----. -.-.-. 

P”.VER 1.0 K D . 
odDlUM 16.5 U 
THALLIUM 0.26 U 
VANADIUM 23.1 
ZINC 4.2 0 A 

11 -LW-06 II-SBOI-1416 
03lO9l95 03/I 6195 

950306201 B 9503109070 
NORMAL NORMAL 
87.2 % 84.8 % 
MGIKG MGIKG 

3ESULT QUAL CODE 

3880 
0.25 UL D 
0.19 UL D 

12.0 
0.33 0 A 

2.3 
702 J I 

8.7 

. 1.6 u 
15.9 L D 

RESULT QUAL CODE 

5480 
24.1 

203 
31.4 J DI 

0.58 

2.6 
268 
0.32 U 
2.5 
20.3 0 0 

0.28 U 

20.4 
61 .O J I 

9430 

D.26 UL D 
0.50 L D 
22.9 
1.1 
0.54 U 
287 
20.7 
19.2 
30.7 

1.2 U 
63800 
22.7 
2000 
200 

0.61 
19.3 

2050 
0.33 UR D 
0.08 u 
72.6 0 B 
0.43 
24.7 
81.1 J I 

Page 3 



CT029811 80 NSWC WHITEOAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: METALS1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABhATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

II-SBO5-1416 
03/l 6l95 
9503109050 
NORMAL 
81.8% 
MGIKG 

RESULT QUAL CODI 

INORGANICS 
ALUMINUM 2860 

ANTIMONY 0.27 UL D 

ARSENIC 0.21 UL D 

c. .--.-. _. 
CHROMIUM 3.4 

COBALT 1.7 U 

MAGNESIUM 347 

MANGANESE 16.6 

MERCURY 0.17 K C 
^^ 

NICKEL z.z 

POTASSIUM 939 
CC, FNI, 11” 0.34 UR D 
“LLLI.I”I.I 

SILVER 0.09 U 

SODIUM 121 0 B 

THALLIUM 0.29 U 
n” 

VANADIUM Y.3 I 
‘)lNP 8.4 J I 

1 l-5007-0607 
03l3Ol95 
9503228050 
NORMAL 
84.3 % 
MGIKG 

!ESULT QUAL CODE 

0800 
1.31 0 A 
1.5 L D 
IO.5 
1.52 B A 
1.71 

‘05 L C 
10.1 J F 
,.2 B A 
I.7 

.2 U 
10400 J I 
I.7 L D 
*79 L C 

18.9 
I.23 
..6 
I17 
1.33 UL D 

I.08 U 
14.4 0 0 
I.28 U 

IO.8 
0.2 0 B 

11-SBO8-1416 
03l15l95 
9503095030 
NORMAL 
81.3 % 
MGIKG 

LESULT QUAL CODE 

172 

1.1 i C 

1.8 U 

I.5 U 

1.2 U 

!520 
I.5 K D 

126 
?.2 0 A 

LO6 U 

I.1 U 
i2.2 B A 

134 

. Page 

11-SBOQ-1416 
03/l 5195 
9503095010 
NORMAL 
87.0 % 
MGlKG 

lESULT &AL CODE 

i310 
I.25 UL I D 

11.1 
1.1 u 
16800 
I.7 K D 
12.4 U 

Il.5 K D 
I.06 K CD 
5.9 U 
18.7 U 
I.32 U 

1.0.6 U 
17.5 U 
I.28 U 



CT0298/180 NSWC WHITEOAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: METALS1 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

11-8010-1012 
03ll5l95 
9503OQiiO2B 
NORMAL 
86.4 % 
MGIKG 

RESULT QUAL CODE 
INORGANICS 
ALUMINUM 2940 

ANTIMONY 1.6 L D 

ARSENIC 0.20 UL D 

BARIUM 
A 1-r.. -s..,*.. 

CADMIUM 25.8 L D 

CALCIUM 301 

CHROMIUM 34.2 

COBALT 4.1 

COPPER 121 

CYANIDE 1.2 U 

IRON 3760 
I CArl 12.0 K D L-Y 

MAGNESIUM 79.5 

MANGANESE 13.9 K D 
._ 

MERCURY 

NICKEL 
POTASSIUM 

SELENIUM 

2.2 

13.1 

K 1. LJ 

18.9 U 

0.32 U 
I.. 

SILVER 1.L 

SODIUM 17.6 U 

THALLIUM 0.28 U 

VANADIUM 13.0 

ZINC 200 L D 

11-3811-1214 
03/16/95 

9503109060 
NORMAL 
90.7 % 
MGIKG 

lESULT QUAL CODE 

1340 
I.24 UL D 
I.80 L D 

I.0 U 
I.07 U 
I.1 
39.2 

1.8 

3.9 
18.9 
I.1 U 
3120 
77.5 
5.0 U 
3.6 

II 

100.0 % 

LESULT QUAL CODE 

I 

II 

100.0 % 

LESULT QUAL CODE 

=E 
I 



0 ‘Tt 
TO: 4 

FROM: 

SUBJECT: 

SAMPLES: 

E : 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

R. KOTUN .. : 

TERRI L. SOLOMON 

DATE: 

COPIES: 

PIl-r-95-94M5 

MAY 20,1999 

DV FILE 

INORGANIC DATA VALIDATION -TOTAL KJELDAHL NITROGEN, pH 
CT0 180-NSWC WHITEOAK, WHITEOAK, MARYLAND 
SDG - MISCI 

18ISoilsl 

1 I -LW-03 09-SB16-1012 09-SB17-1416 09-SB2O.e1416 
09-SB18-1012 09-SBlO-1214 09-SBII-1012 II-SBO5-1416 
II-SBll-1214 Ii-SBOI-1416 11 -LW-06 1 I-SBO9-1416 
II-SBIO-1012 1 I-SBO8-1416 04-SBOI-1216 04-SB02-1216 
04-SBO3-1214 1 I-SB07-0607 

The sample set for CT0 180, NSWC White Oak, SDG MISCI, consists of eighteen (18) soil environmental samples. No 
field duplicate pairs were included within this SDG. 

All samples were analyzed for total kjeldahl nitrogen and pH. The samples were collected by Tetra Tech NUS on March 8, 
9, 14, 15, 16, 17 and 20, 1995 and analyzed by GP Environmental under Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAIQC) criteria. Total kjeldahl analyses were conducted using MCAWV\r 
method 351.3. pH analyses were conducted using SW-846 method 9045. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a general review of al 
available data including data completeness, holding times, calibration data, laboratory method/ preparation blanks 
laboratory duplicate results, matrix spike recoveries, laboratory control sample (LCS) results, detection limits and analyte 
quantitation. 

Areas of concern with respect to data quality are listed below. 



MEMO TO: R. KOTUN 
DATE: MAY 20,1999 - PAGE 2 

PITT-o5-9-045 

Maior Problems - None. 

Minor Problems - None. 

Notes - None. 

Executive Summay 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines for Inorganic Data 
Validation”, April 1993 Revision as amended for use within USEPA Region Ill, and the NFESC document entitled “Navy 
Installation Restoration Laboratory Quality Assurance Guide ” (NFESC 2/98). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Terri L. Solomon 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



APPENDIX A 
Qualified Analytical Results 



CTO298/180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: MISCI 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

04-SBOl-1216 
03/30/95 
9503228028 
NORMAL 
95.5 % 

MISCELLANEOUS PARAMETERS 

PHO 

TOTAL KJELDAHL NITROGEN(MGIKG) 

RESULT QUAL CODI 

4.06 

11.1 I 
ER 4 7 

04-SBO2-1216 
03/30/95 
9503228038 
NORMAL 
86.1 % 

!ESULT QUAL CODE 

1.33 I 
‘4.4 I 

04-5803-1214 09-SBlO-1214 
03/30/95 03/l 7195 
9503228048 9503122108 
NORMAL NORMAL 
95.7 % 90.8 % 

lESULT QUAL CODI 

3.83 

7.29 

Page 1 * 

RESULT QUAL CODE 

5.04 

24.8 



CT0298/180- NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: MISCI 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

09-Sell-1012 09-SB16-1012 
03/l 7195 03/l 7195 
9503122118 9503122048 
NORMAL NORMAL 
93.6 % 90.3 % 

MlSCELLiNEOUS PARAMETERS 

PHO 

RESULT QUAL COD 

7:05 I 

TOTAL KJELDAHL NITROGEN(MGIKG) 9.23 

. 

ESULT QUAL CODE 

.8 

5.5 I 

09-SBl7-1416 09-SB18-1012 
03/l 7195 03/l 7195 
9503122058 9503122098 
NORMAL NORMAL 
92.0 % 90.9 % 

tESULT QUAL CODE 

5.35 

17.8 

Page 2 

3ESULT QUAL CODE 

5.23 

29.8 



CT0298/180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: MISCI 

. 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

09-SB20-1416 11 -LW-03 
03/l 7195 03/l 7195 
9503122068 9503122-010 
NORMAL NORMAL 
92.0 % 83.0 % 

MISCELLANEOUS PARAMETERS 

PHO 
TOTAL KJELDAHL NITROGEN(MG/KG) 

RESULT QUAL CODE RESULT QUAL CODE 

4.82 6.8 

18.9 I 73.6 I 

11 -LW-06 
03/09/95 
950306201 B 
NORMAL 
87.2 % 

RESULT QUAL CODI 

6.16 

34.8 I 
t 

EF 

c 

t 

Page 

ll-SBOl~l416 
03/16/95 
9503109078 
NORMAL 
84.8 % 

3 

lESULT QUAL CODE 

i.23 II . 

i.6 



CTO298/180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: MlSCl 

SAMPLE NUMBER: 
SAMPiE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

II-SBO5-1416 l l-SBO7-0607 
03/16/95 03/30/95 
9503109058 9503228058 
NORMAL NORMAL 
81.8% 84.3 % 

RESULT QUAL CODE 
MISCELLANEOUS PARAMETERS 
DUI\ 5.55 I 

TOTAL KJELDAHL NITROGEN(MG/KG) 9.2 

ESULT QUAL CODE 

.32 

89 

11-SBO8-1416 
03/l 5195 
9503095038 
NORMAL 
81.3 % 

!ESULT QUAL CODE 

1.87 

1.24 

Page 4 

II-SBO9-1416 
03/l 5195 
950309501 B 
NORMAL 
87.0 % 

LESULT QUAL CODE 

.a7 

.l.l I 



CT0298/180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: MISCI 

SAMPLE NUMBER: 
SAMPLE DATE: 
IABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

11-SBlO-1012 
03/l 5195 
9503095028 
NORMAL 
86.4 % 

MISCELLANEOUS PARAMETERS 

PHO 
TOTAL KJELDAHL NITROGEN(MGIKG) 

RESULT QUAL CODI 

5.6 

35.7 

ll-Sell-1214 
03116195 
9503109068 
NORMAL . 
90.7 % 

:ESULT QUAL CODE LESULT QUAL CODE 

I:43 

5.4 

II 

100.0 % 

I 
i F 

Page 

II 

100.0 % 

lESULT QUAL CODE 



TO: 

FROM: 

SUBJECT: 

MR RQ&, KOTUN DATE: MAY 20,1999 

LINDA KARSONOVICH 

ORGANIC DATA VALIDATION- VOAlEXP 
CT0 180, NSWC WHITE OAK, MD 
SDG 11 LW03 

SAMPLES: 7/Solid/ 

1 I-LW-03 09SBlO-1214 09-SBll-1012 
09-SBl6-1012 09-SB17-1416 09-SB18-1012 
09-SB20-1416 

3/Aqueousl 

RB-031795-01 TB-031695-01 T&031795-01 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

COPIES: DV FILE 

The sample set for CT0 180, SDG llLWO3, NSWC White Oak, MD consists of seven (7) solid 
environmental samples and three (3) aqueous quality control samples analyzed for Target Compound List 
(TCL) volatile organic compounds. The solid environmental samples and rinsate blank (RB) were further 
analyzed for explosives. The solid environmental samples and rinsate blank were also analyzed for TCL 
semivolatile organic compounds;. however, the semivoiatile results were validated as part of SDG 95-03-109. 
No field duplicate pairs were included in the SDG. 

The samples were collected by Halliburton NUS on March 16*, and March 17@‘, 1995 and were analyzed by 
GP Laboratories. All analyses were conducted in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria using CLP OLMO3.1 and SW-846 
Method 8330 analytical and reporting protocols. 

All samples were successfully analyzed. The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, initial/continuing calibrations, laboratory 
method blank results, surrogate spike recoveries, matrix spike/matrix spike duplicate results, compound 
identification, compound quantitation, and detection limits. Areas of concern are listed below. 

Maior Problems 

l None noted. 

Minor Problems 

l An initial calibration percent relative standard deviation (%RSD) exceeded the 30% quality 
control limit for carbon disulfide. The positive result for carbon disulfide in sample TB-03169501 
was qualified as estimated, J.. The direction of bias cannot be determined. 

l An initial calibration %RSD exceeded the 30% quality control limit for acetone. The positive 
result for acetone in sample 09-SB17-1416 was qualified as estimated, J. The direction of bias 
cannot be determined. 



. Continuing calibration percent differences (%Ds) exceeded 50% for acetone. Nondetected 
results were qualified as estimated, UJ, in all remaining solid samples. The direction of bias 
cannot be determined. 

l The following compounds were detected in the laboratory method blanks or field quality control 
blanks (*): 

Compound 
Methylene chloride - 
Toluene’ 
Carbon disulfide’ 

Maximum Blank 
Concentration Action Level 
2 w/Q - 20 w/Kg 
2 w/L 10 m/Kg 
2 IN- 10 W&i 

Sample aliquot, dilutions, and percent solids were taken into consideration when applying 
the blank action level. Positive results for methylene chloride below the blank action level 
were qualified as false positives, B. 

. Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the 
detection limit. The direction of bias cannot be determined. 

Initial calibration %RSDs exceeded 30%, but were less than 50% for chloromethane, carbon disulfide, 
acetone, and 2-b&none. Therefore, nondetected results were not qualified on this basis. 

Continuing calibration %Ds exceeded 25% but were less than 50% for chloroethane, acetone, 2-b&none, 4- 
methyl-2-pentanone, and 2-hexanone. Therefore, nondetected results were not qualified on this basis. 

A continuing calibration %D exceeded 15% but was less than the 30% quality control limit for 3-nitrotoluene. 
Therefore, no validation action was required on this basis. 

EXECUTIVE SUMMARY 

Laboratory Performance issues:. Several compounds did not meet the initial and continuing calibration 
quality control limits in the volatile fraction. Methylene chloride was detected in the laboratory method blanks. 

Other Factors Affecting Data Quality: None. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (g/94) as modiiied by Region Ill and the NFESC guidelines “Navy Installation Restoration Program 

Laboratory Quality Assurance Guide“ (February, 1996). The text of this report has been formulated to 
address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon valildation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



TENTATIVELY IDENTIFIED COMPOUNDS 

Volatiles 

none 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



? 

CT02981180 - NSWC WHITE OAK 
WATER DATA 
GP ENVIRONMENTAL 
SDG: i 1 LWO3 

Page 1 

SAMPLE NUMBER: RB-03179501 
SAMPLE DATE: 03/l 7195 
LABORATORY ID: 950312i-13A 
W-TYPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGlL 

TB-031695-01 
03116195 
950312207A 
NORMAL 
0.0 % 
UGlL 

TB-03179501 
03/l 7195 
950312212A 
NORMAL 
0.0 % 
UGlL 

I I 

100.0 % 

FIELD.DUPLlCATE OF: 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

VOLATILES 
1 ,l,l-TRICHLOROETHANE 10 U 10 U 10 u , 1 
I, 1,2.2-TETRACHLOROETHANE 10 u : 10 U / 10 u 
1.1,2-TRICHLOROETHANE ’ 10 U 10 U ! 10 U 5 
1 ,l-DICHLOROETHANE IO u : 10 U I 10 U 

1 ,l-DICHLOROETHENE 10 U 10 U I 10 U 
1,2-DICHLOROETHANE 10 u ’ 10 u 

u’ ; 

j 10 .U j 

1,2-DICHLOROETHENE (TOTAL) 10 IO U 10 I u : I 
1,2-DICHLOROPROPANE IO U IO U I 10 u I 
2-BUTANONE 10 u IO u 10 U 1 

. 2-HEXANONE IO IJ 10 U 10 I u I 
4-METHYL-2-PENTANONE 10 U 10 u j 10 u 

ACETONE 10 U 10 u 10 u ! 
BENZENE 10 U 10 u i 10 u 

BROMODICHLOROMETHANE IO U IO u 10 U 

BROMOFORM 10 u 
/ 

IO u ; 10 u 
BROMOMETHANE 10 U IO U / 10 IJ ! 
CARBON DISULFIDE 10 U 2 J CP 10 U I 
CARBON TETRACHLORIDE 10 U 10 u ! IO U 
CHLOROBENZENE 10 U IO U / 10 U / 
CHLOROETHANE 10 U IO U 10 U 

CHLOROFORM 10 U IO U IO u : 

CHLOROMETHANE 10 U 10 U IO u 
CIS-1,3-DICHLOROPROPENE 10 U 10 U 10 U 
DIBROMOCHLOROMETHANE 10 U 10 U 10 U 
ETHYLBENZENE 10 U 10 U 10 U 

A METHYLENE CHLORIDE 10 U 10 U 
STYRENE 10 U 10 U 10 U 
TETRACHLOROETHENE 10 U 10 U 10 U 
TOLUENE 10 U 10 U 2 J P 
TRANS-1.3-DICHLOROPROPENE 10 U 10 U 10 U .-__ 
TRICHLOROETHENE IO U IO U 10 U __-..-- 
VINYL CHLORIDE 10 U IO U 10 U 

._^ . . A^ 6. 



CT0298/180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: 11 LWO3 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

09-SBIO-1214 
@3/l 7195 
950312ilOA 
NORMAL 
91.0% 
UGlKG 

RESULT QUAL CODI 

VOLATILES 
. 11 u 

Lur\vL ,‘HANE 11 u 
,CTUANF * 11 U 

OROETHENE 11 u ! 

OROETHANE 11 u 

t,D,-,ET”ENE ITnTAl , 11 U 
1,2-DICHL 
1,2-DICHLvw~. , ,..m,.L \ . v . . .-, 
1 2.DICHL”R”DR”PANF 11 U 

,V,,V. a.-. . ..-- 

..IC 2-BUTANhc 11 U 

2-HEXA~‘n”e II 
I I 

II 
.“I.C 

4-MEW, L-G-. _a. .-..w..- “I -‘XDCNTANnNF 11 U 

ACETONE 11 UJ C 
11 ‘I 

BENZENE 

__ .“I”I”I “1.1.. 

BROMOMETHANE 

BROMODICHLOROMETHANE 

DISULFIDE 

BRrwncnma 

CARBON I L I I-VI =‘=‘“PHLORIDE 

CHLOROPEM7ENC *LI.LL..L 
c~8 nam . ,Lv. . ..ETHANE 

CHLOROFORM 
” ^“^WETHANE 

‘P”’ “ROPROPENE 

., ,\v,.,vu. .,,kOMETHANE 

iYLBENZENE 
METHYLENE CHLORIDE 

STYRENE 
TETFWCHLOROETHENE 

11 ” 

11 

11 

U 

U 

11 

11 

U 

U 

11 u 

11 U 

11 U 

11 U 

11 U 

11 U 

Ii u 

11 U 

7 B A 

11 U 

11 U 
aa II 

TOLUENE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
VINYL CHLORIDE 

11 ” 

11 U 

11 U 

11 U 

09-SBI I-1012 
03/l 7195 
95031221 IA 
NORMAL 
94.0 % 
UGIKG 

!ESULT QUAL CODI lESULT QUAL CODt ?ESULT QUAL CODE 

II u I 

II u , 
II u I 
II U I 
II U I 

I 
II U 
II u / 
II u ! 
II U 
I1 U 
II U 
II UJ C 
11 u 
11 u 
11 u ! 
11 u I 
11 u 
11 U 

11 u 
11 U 
11 U 
11 U 
11 U 
ii u 
11 U 

5 B A 
II U 
II U 
II U 
II U 

11 U 
11 U 

09-SBl6-1012 09-SBl7-1416 
03/l 7195 03/17/95 
950312204A 950312205A 
NORMAL NORMAL 
90.0 % 92.0 % 
UGlKG UGlKG 

II U 
11 U / 
11 U 

11 u ; 
11 u / 

11 .u : 
11 U I 

I 
11 u * 
11 U / 
11 u 1 
11 U 
11 UJ C 

11 U 
11 U 
11 U 

11 u ; 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
II u 
11 U 

II U \ 

U 
11 U 
11 u . 

A. _. 

11 U 
11 U . 
11 U 
11 U 
11 u I, 
11 U 
11 U I 
5’ 
11 

J 1 CP 
U I 

11 U 
11 U I 
11 u 1 
11 u : / 
11 U 

7 B A 

11 u 
11 U 
11 u 
11 U 
11 U 
11 U 

/ 
11 U 1 

- 11 u 
11 U 
11 u 
II u 
11 U 
9 B A 
11 U 
11 U 
11 U 
11 U 
11 U __ ----- 
11 U ---___ A1 I. 

Page 



CT02981180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: 11LWO3 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

09-SBl8-1012 09-5820-1416 
03/17/95 03/I 7195 
950312209A 950312206A 
NORMAL NORMAL 
91.0% 92.0 % 
UGlKG UGIKG 

RESULT QUAL CODI 

VOLATILES 

RESULT QUAL CODE 

1 ,I ,l-TRICHLOROETHANE 11 u 11 U / 
1,1,2,2-TETRACHLOROETHANE 11 U I 11 U I 
1.1.2-TRICHLOROETHANE I 11 u 11 u I 

1 .i-DICHLOROETHANE 11 u Ill U , 

1 ,I-DICHLOROETHENE 11 U 11 u i 
1.2-DICHLOROETHANE 11 U 11 U I 

1 2.DICHLOROETHENE ITOTAL) 11 U 11 u ! 

1 .L-DICHLOROPROPANE 
2-BUTANONE 
2-HEXANONE 

4-METHYL-2-PENTANONE 
ACETONE 

11 U Ill U I 
11 U 11 U 
11 U 11 u ! 

11 U 11 u ’ 
11 UJ CP 11 UJ / CP 

11 -LW-03 
03/I 7195 
9503122-OIA 
NORMAL 
83.0 % 
UGIKG 

I I 

100.0 % 

RESULT QUAL CODE RESULT QUAL CODE 

12 U I 
I 

12 u / I 

12 u ‘# 
12 U 

12 U 

12 U 

12 U / 

12 U I 

12 u ! 
I 

UJ I CPI 

Cl .--. .---._--._ 

CHILOROETHANE 

T~I~UI nrmFi 

VI 



CT02981180 - NSWC WHITE OAK 
WATER DATA 
GP ENVIRONMENTAL 
SDG: 1iLW03 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

RB-031795-01 
03/l 7195 I I 
9503122-13E 
NORMAL 
0.0 % 100.0 % 
UGlL 

I I 

100.0 % 

EXPLOSIVES 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

Page 1 

I I 

100.0 % 

RESULT QUAL CODE 

3 

!-NlTROTiILUENE 1.05 u I 1 --’ 
I-NITROTOLUENE 1.05 U I 

4 
1AMINO-2,6-DINITROTOLUENE 0.53 U -- / 

J-NITROTOLUENE A 1.05 U , 

*....a 1 l-s II , 

I I lx”, “L”ClvC “.“.. 
I 

‘TROTOLUENE 0.53 U I 
I-AMINL)-~,B-DINITROTOLUENE 0.53 u 

Iv, I n”DEIYLl3Y= “.“V 
I 

RDX 1.05 U r / 1 
TETRYL 1.05 U I 

I 



CT02981180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG:11LW03 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

09-SBlO-1214 
03117195 
9503122108 
NORMAL 
90.8 % 
UGIKG 

EXPLOSIVES 
1,3,5-TRINITROBENZENE 
,,Y,“-I1\II.II1.““~I.. 

1,3-DINITROB’=‘J”=h 1,3-DINITROBENZENE 
2,4,&TRlNITR 2,4,&TRlNITROTOLUENE I 
2,4-DINITROT 2,CDINITROTOLUENE 

2,6-DIN., , \v . 2&DINITROTOLUENE 

2AMIN04,6-L . . . . . . 2AMIN0-4,6-DINITROTOLUENE 

2.NITROTOLUENE 2.NITROTOLUENE 

3-NITROTOLUENE 3-NITROTOLUENE 

4-AMIN”-~,v-w.... v. 4-AMINO-2,6-DINITROTOLUENE 

4+,ITR(Wt-ll I IFNF 4-NITROTOLUENE 

MAX MAX 

RESULT QUAL CODf 

40.2 U 
37.21 u I 

35.59 U 
51.57 U 
47.65 U 
46.67 U 
81..39 U 

81.79 U 
40.85 U I 
87.25 U 

70.49 u / . . . . ., . 
NITROBENZENE 35.21 U / 

RDX 50.9 u ; 
TETRYL 162.65 U / 

09-SBll-1012 09-5816-1012 
03/I 7195 03/l 7195 
950312211 B 9503122048 
NORMAL NORMAL 
93.6 % 90.3 % 
UGIKG UGIKG 

ESULT QUAL CODE 

0.2 U 

lESULT PUAL CODE 

to.2 U I 
37.21 U 

17.25 U 
‘0.49 U I 

15.21 U 
io.9 U I 

162.65 U 

70.49 U 

35.21 U 

50.9 U 

162.65 U 

Page 1 * 

09-SB17-1416 
03l17l95 
9503122058 
NORMAL 
92.0 % 
UGlKG 

IESULT QUAL CODE 

51.57 U 
47.65 U 
46.67 U 
B1.39 U 
B1.79 U 
40.85 U 
87.25 U 
70.49 U 
35.21 U 
50.9 U 
162.65 U 



CT02981180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: IlLWO3 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
aC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

09-SBl&1012 
03/l 7195 
9503122098 
NORMAL 
90.9 % 
UGIKG 

EXPLOSIVES 

RESULT aUAL COD1 

1,3,5TRINITROBENZENE 40.2 U 
1.3-DINITROBENZENE 37.21 U I 

.-TOLUENE ’ 35.59 U I 

rOLUENE 51.57 u I 
1 IFNF 47.65 u 

IL..L 

2-AMINO-4.6-DINITROTOLUENE 46.67 U I 
2-NIT%. ____. fYffY I IFNE 81.39 U 

3-NITROTOLUEI NE 81.79 U 

4-AMINO-2.6-Dll., . . “‘TSOTOLUENE 40.65 U 
4$.,ITR”T”i I IFNF 67 25 U 
,I..” 
WWA 

NITROBENZENE 35.21 U 

RDX 50.9 U 

TETRYL 162.65 U 

09-SB20-1416 11 -LW-03 
03/l 7195 03/17/95 
9503122068 9503122-01 B 
NORMAL NORMAL 
92.0 % 63.0 % 
UGIKG UGIKG 

:ESULT PUAL CODE 

0.2 U 

17.21 U 
is.59 
Il.57 U 
;7.65 

: 

U 
U 
U 

11.79 U 

10.65 U I 

17.25 u I 
‘0.49 lJ 1 
15.21 u ( 

io.9 u ! 
162.65 u : 

LESULT PUAL CODE 

LO.2 u 
17.21 u 
15.59 U I 

I 
il.57 u : 
17.65 u I 
16.67 U . : 

31.39 U , 

31.79 u : 
10.85 u I 
37.25 u 1 
70.49 u 

35.21 u 
50.9 U 
162.65 U 

Page 2 

I I 

100.0 % 

LESULT aUAL CODE 

I 
,., 

I .- 
. 

-: 

.%.. 



TO: 

FROM: 

SUBJECT: 

MR.-RON KOTUN 

LtNDA KARSONOVICH 

ORGANIC DATA VALlDATlON- VOA/SVOA/EXP 
CT0 180, NSWC WHITE OAK, MD 
SDG 9503-l 09 

SAMPLES: 1 O/Solid/ 

1 l-LW-03’ o9-sBlo-t214’ 09-SBll-1012 
09-SB16-1012 09-SB17-1416 09-SB18-1012’ 
09-SB20-1416’ tl-SBOl-1416 ll-SB05-1416 
ll-SBll-1214 

3lAqueousl 

RB-031595-01 RB-031795-01’ TB031595-01 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

DATE: MAY 20,1999 

COPIES: DV FILE 

The sample set for CT0 180, SDG 95-03-109, NSWC White Oak, MD consists of ten (10) solid 
environmental samples and three (3) aqueous quality control samples analyzed for Target Compound List 
(TCL) volatile organic compounds. The solid environmental samples and rinsate blanks (FIB) were also 
analyzed for TCL semivolatile organic compounds and explosives. Samples designated l were’ validated for 
semivolatile analysis only. The validation of the VOA and explosive fractions for these samples were covered 
under SDG 11 LW03. No field duplicate pairs were included in the SDG. 

The samples were collected by Halliburton NUS on March 15-l 7’h, 1995 and were analyzed by GP 
Laboratories. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAIQC) criteria using CLP OLM03.1 and SW-846 Method 8330 
analytical and reporting protocols. 

All samples were successfully analyzed with the exception of those results which were rejected. The findings 
offered in this report are based upon a general review of all available data including: data completeness, 
holding times, initial/continuing calibrations, laboratory method blank results, surrogate spike recoveries, 
matrix spike/matrix spike duplicate results, compound identification, compound quantitation, and detection 
limits. Areas of concern are listed below. 

Maior Problems 

l Surrogate recovery of 1,4-dichlorobenzene-d4 in sample 09-SBl l-1 012 fell below the 10% 
quality control limit. Nondetected results for 1,2-; 1,3-; and 1 ,Cdichlorobenzene were qualified 
as rejected, UR. - 

Minor Problems 

l An initial calibration percent relative standard deviation (%RSD) exceeded the 30% quality 
control limit for acetone. Nondetected results for acetone in samples RB-0:31595-01 and TB- 
03159501 were qualified as estimated, UJ. The direction of bias cannot be determined. 



l Continuing calibration percent differences (%Ds) exceeded 50% for acetone. The nondetected 
result was qualified as estimated, UJ, in sample 11 -SBl l-121 4. The direction of bias cannot be 
determined. 

l Continuing calibration %Ds exceeded 50% for hexachlorocyclopentadiene and di-n-octyl 
phthalate. The nondetected results were qualified as estimated, ,UJ; in samples 09-SBl O-1 214, 
09-SB18-1012, 11-SBOl-1416, ll-SB05-1416. and ll-SBll-1214. The direction of bias 
cannot be determined. 

l The following compounds were detected in the laboratory method blanks: 

Maximum Blank 
Compound Concentration Action Level 
Methylene chloride 4 IJeg 40 @Kg 
Methylene chloride 6W- 60 I@ 

Di-n-butyl phthalate 48 vsn<g 480 i@Wg 

Sample aliquot, dilutions, and percent solids were taken into consideration when applying 
the blank action level. Positive results for methyiene chloride and di-n-butyl phthalate below 
the blank action level were qualified as false positives, B. 

l The following samples were extracted beyond the seven day holding time: 09-SBlO-1214, 09- 
5818-1012, 1 l-SBOl-1416, 1 l-SB05-1416, and ‘ll-8811-1214. Nondetected results were 
qualified as estimated, UJ. The direction of bias cannot be determined. 

l Surrogate recovery of bromofluorobenzene exceeded the upper quality control limit in sample 
1 l-SB-1012. Positive and nondetected results were qualified as estimated, J and UJ. The 
direction of bias cannot be determined. 

l Surrogate recovery of 4nitroaniline in sample RB-031595-01 was 20%. Since no quality control 
limits were provided by the laboratory, a range of 30-l 50% was used to establish the acceptance 
range. Nondetected results in sample RB-03159501 were qualified as estimated, UJ, on this 
basis. The direction of bias cannot be determined. 

l Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the 
detection limit. The direction of bias cannot be determined. 

Initial calibration %RSDs exceeded 30%, but were less than 50% for bromomethane, chloroethane, acetone, 
and 2-butanone. Therefore, nondetected results were not qualified on this basis. 

Continuing calibration %Ds exceeded 25% but were less than 50% for 2-butanone. Therefore, nondetected 
results were not qualified on this basis. 

Continuing calibration %Ds exceeded 25% but were less than 50% for 4-nitrophenol, 4nitroaniline, 
hexachlorocyclopentadiene, butyl benzyl phthalate, bis(2-ethylhexyl)phthalate, indeno(l,2,3c,d)pyrene, 
dibenzo(a,h)anthracene, and benzo(g,h,i)perylene. Therefore, nondetected results were not qualified on this 
basis. 

Due to surrogate recoveries below the 10% quality control limit, several semivolatile samples were re- 
extracted and re-analyzed beyond the seven day holding time for extraction. Since the qualification for 
holding time was less severe than the qualification due to surrogate recovery, the re-extraction/re-analysis 
was used as the basis for data validation. 



Surrogate recoveries for P-fluorophenol and 1,4-dichlorobenzene-d4 were less than the quality control limit in 
several samples. No qualification was required on this basis since only one surrogate per fraction was 
noncompliant. 

Internal standard recovery of perylene-d12 was less than the lower quality control limit in method blank 
SBLKB. No qualifiers were assigned on this basis since the associated environmental samples did not 
appear to have been adversely affected. 

Unknowns and solvent artifacts detected in the semivolatile method blanks should be considered as false 
positives where detected in the semivolatile samples. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues:. Several semivolatile samples were extracted beyond the seven day 
holding time. Surrogate recovery fell below 10% in the semivolatile fraction. Several cornpounds did not 
meet the initial and continuing calibration quality control limits in the volatile and semivolatile fractions. 
Methylene chloride and di-n-butyt phthalate were detected in the laboratory method blanks. 

Other Factors Affecting Data Quality: None. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (g/94) as modified by Region Ill and the NFESC guidelines ‘Navy Installation Restoration Program 
Laboratory Quality Assurance Guide” (February, 1996). The text of this report has been formulated to 
address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Resutts as Reported by the Laboratory 
3. Appendix C - Support Documentation 



TENTATIVELY IDENTIFIED COMPOUNDS 

Volatiles 

none 

Semivolatile 

solvent artifacts 
unknown(s) 
phthalate 
alkane 
alkene(s) 
oryic acid(s) 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



CT0298/180 - NSWC WHITE OAK 
WATER DATA 
GP ENVIRONMENTAL 
SDG: 9503109 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

R&031595-01 TB-03159501 
03115195 03/i 5/95 
9503109099 950310908B 
NORMAL NORMAL 
0.0 % 0.0 % 
UGlL UGIL 

RESULT CIUAL CODI 

VOLATILES 
1 1 l.TRICHLOROETHANE 10 U I 

LESULT f&AL CODE 

IO U I 

IO U 

Page 1 

10. U / 
IO U l 
IO U 
IO U / 

IO , 
u 

IO U / 

IO u I 
IO U 
IO U 
!O n 
IO u 
l B j.A 
IO ” 
IO u 
IO U 
0 U 
0 U 
0 U 

. . 

II I I 

100.0 % 

LESULT QUAL CODE !ESULT QUAL CODE 

. , . ( . . . . . - 
1,1,2,2=TE, ,.r.vm mLvm.w.-s. -..L TDdPUt AP,V=TUANC 10 U 1 
1 ,1,2-TRICHLOROET”“N’= * 10 U I 

1 .l-DICHLnRnFTH 
,..I..._ I 4 

-..--.. ANE 10 U I 

ORCXTHENE 10 U l,l-DICHL 

,..L..-\.-,n.-, 

1.w. ._-. .-. .?OPANE 

-..- -... -..- 

1,2-DICHL,..,, , , mm..- nPnETU*Nc 

‘UTANONE 

1.2-DICHLOROET”‘=N’= ‘TnTA’ ’ 

ICYAklnhlE 

1 ,p.nrrul ntmr4 

2-B 

10 U 

10 

I 

U 

10 

I 

U 

IO 

I 

u i 

10 u 
- 

2-Hwuw”I.L 
,+~ET”“l -9~DFNTANt-bNF 10 u 

ACI 

,L,, I I L-L-, -* ..,... w..- 

ETONE 10 UJ C 
LITVZLIC 10 U BEI 

BRb! 
BR0h.w 
BROMC... 
CARBON I 
CARBON 
CHLOROE.,,.--. 

I.LE,“E 

“HODICHLOROMETHANE 10 U 

WFORM 10 u ! 
IMFTHANF 10 U 

_..“..._ 

DISULFIDE 10 U I 
TETRACHLORIDE 10 U 

IFN7FbJE 10 U / 

10 u CHLOROETHPN’ 
CHI ORnFORb 

CHw,\w 
CIS-1.3-DI,. w-v. 

--, .-. -. ..,I 

’ “=‘LnETHANE 
‘t-u’ WOPROPENE 

3OMETHANE 

ETHYLBENZENE 
METHYLE*‘= p” 
!q-vDENC 

10 u 
10 u 

i0 I.! 

10 u 

.I.L VW rLORlDE 10 u 
10 U .- 

I I\LI.L 

TRACHI ORCJETHENE 10 U 
rn II 

TE . .” . . . .--. .-. 
TO’ I lC.lC 

TRh.r I ,.rYIVI ILV 
TRICHLOP”‘=TQ=” .wL ma ,,.JE 10 u 

.ORIDE 10 U VINYL CHI 



CT02981180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: 9503109 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

II-SBOI-1416 II-SBO5-1416 II-SBll-1214 
03/16/95 03116195 03/16/95 I I 
950310907A 95031 b905A 950310906A 
NORMAL NORMAL NORMAL 
65.0 % 62.0 % 91 .o % 100.0 % 
UGIKG UGlKG UGIKG 

Page 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

VOIATILES 

l,l,l-TRICHLOROETHANE 12 u ; 12 U 11 U / 
1 ,1,2,2-TETRACHLOROiTHANE 12 U I I 12 .u I 11 u ; 
1 ,I ,2-TRICHLOROETHANE 1 12 U 12 U I 11 I u ij 
l,l-DICHLOROETHANE 12 u j 12 U I 11 U I 

1 , ,~-r”‘sw II n”,-%rTUA .IC 17 II 112 U Ill U I I * 
1 ,1,2,2-TETFW~~ 1 I 
,,,, 2 ___.^. . . ^-. 

l.l-Dl 

1.1-D: 1 ,I-DICHLOROETHENE 12 U I 12 u 11 U 

1,2-D 1 ,P-DICHLOROETHANE 12 U , 12 lJ ! 11 U 

1,2-Dlr;nwtwt I r 1,2-DICHLOROETHENE (TOTAL) 12 u i 12 U 11 U I 
1 ,P-DICHI -----’ 1 ,P-DICHLOROPROPANE 12 U 12 U I 11 U 

I 2-BUTANONE 12 u : 12 u 3 J CP ! 
2-HEXANONE 12 u 12 u / 11 U 

’ 4-ME 
4-METHYL-2-PENTANONE 12 U 12 u 11 I 
_ a-- 
ACETONE 12 UJ c 12 UJ ; c 11 UJ C 

- 
BENZENE 12 U 12 U I 11 U I I 

I 

BROl BROMODICHLOROMETHANE 12 U 12 u : 11 u I 
BROMOFORM 12 U 12 u ; 11 u / 
BROMOMETHANE 12 u 12 u : 11 U I ! 
CARBON DISULFIDE 12 U 12 U 7 J I P / 

CARBON TETRACHLORIDE 12 U 12 U / 11 U 1 

CHLOR( CHLOROBENZENE 12 U 12 u 11 
-. --_ CHLOROETHANE 12 U 12 u 11 u I 

- 

- 
Lllll 

CHLOROFORM 12 u 12 U 11 U I 
CHLOROMETHANE 12 u 12 U 11 U / 

CIS-1 CIS-1 ,I-DICHLOROPROPENE 12 u / 12 U 11 U 

D~BROMOCH~ DIBROMOCHLOROMETHANE 12 U 12 U 11 U 

ETHYLBENi- ETHYLBENZENE 12 U 12 U 11 U 
..-- . . . . . m.*, METHYLENE CHLORIDE 6 B A 7 B A 5 B A 

- STYRENE 12 U 12 U 11 U 
- 

TETRAC TETRACHLOROETHENE 12 U 12 U 11 U 
--. . .-_ TOLUENE 12 U 12 U 11 U 

- u 12 U 11 12 TRANS-1,3-DICHLOROPROPENE 
I ttANY-1 ,.MJlGilL U 

TRIG’ ,. .-.,....CI. Is- TRICHLOROETHENE 12 U 12 U 11 U 

VINY VINYL CHLORIDE 12 U 12 U 11 u 1 



CT0298/180 - NSWC WHITE OAK 
WATER DATA 
GP ENVIRONMENTAL 
SDG: 9!503109 

Page 

SAMPLE NUMBER: RB-031595-01 
SAMPLE DATE: 03/15/95 
LABORATORY ID: 950310909c 
QC-TYPE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGlL 

RB-031795-01 
03/l 7195 
9503122-13c 
NORMAL 
0.0 % 
UGIL 

I I 

100.0 % 

I 
I I I 

I  ,  

100.0 % 

FIELD DUPLICATE OF: 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
SEMIVOLATILES 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1 ,I-DICHLOROBENZENE o 
1.4-DICHLOROBENZENE 

w.YBIS(l-CHLOROPROPANE) 
I-TRICHLOROPHENOL 
I-TRICHLOROPHENOL 

2.4-DICHLOROPHENOL 
X4ETHYLPHENOL 
_ . . . . a---..-..-. 

10 u j 11 U I I 
10 U / 11 U I I 

10 U / 11 U I I , 
10 U 1 II u ! 

IO u : 11 u j 
26 U / 26 U I I 

IO u ’ 11 U , I 
I 

10 U 11 U I 
10 U 11 U 
,c II 7s II 

2.4-l I 
2,4-IJINI I KUWltNUL .z” ” L” 

I I I 
2.4-r . . . ..----. _. * **..r ,n II 111 II I AN,, K” I “L”CNt I” . . 

I 

XNITROTOLUENE 10 U 11 U 

iLORONAPHTHALENE 10 U 11 U 
. . -m-m..-..-. rn II 11 II 

-. 
2.6-l 
2-ct 
&ChLUKUPHtNUL 
2-Mr” ..,. .*1-. . . ..I II I C.le- 

‘I”lLNAr”l”HLtNc I” . . 
I I / . ..I L-miTHYLPHENOL 10 U 11 u I I 

2-NITROANILINE 26 U 26 u 
- _..----. .-e.-. rn II 11 II 

I 

Z-Nl I KUPHtNUL ” . . 
I I 

3,3’-DICHLOROBENZIDINE u 111 U I 
. 7f. II 126 U I I / 

9,0-I 

“-1.. ,..“,.*.s-...- 

a c DINITRO-2-METHYLPHENOL 
lOMOPHENYL PHENYL ETHER 

iLORO-3-METHYLPHENOL 

/ 

26 U 26 U I 

10 u 11 u I 
10 U 11 U 

. . . . . 

4-BF 
4-ct 
4-ct iLOROANILINE i0 ii ‘ii u I I 

-- --..-.. 
YL PHENYL ETHER 10 U III U I 
-. rn II 111 II 

4-CHLOROPHEN 
4-METHYLPHENOL 
4-NITROANILINE 
. ..*21e.s. ,r..a. 

. I I I 
;i U 126 U 
7R II 126 II I I 

4-NI I KUWltNUL 

ACENAPHTHENE 10 u (11 u I I 
ACENAPHTHYLENE 10 U III U 

A.. II I.. II r ma.-..-. 
AN I nKACENE 1u ” I I ” 

I I 
BENZO(A)ANTHRACENE 10 U 111 U 



CT02981180 - NSWC WHITE OAK 
WATER DATA 
GP ENVIRONMENTAL 
SDG: 9503109 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD,DUPLICATE OF: 

f?B-03159501 
03/15/95 

,950310909c 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODE 

SEMIVOIATILES 
BENZO(G.H,I)PERYLENE 10 U I 
BENZOlKIFLUORi ---.--I -- -4NTHENE 

!,,)s”I nRnFTUnl(y)MET~NE 

_ . . . . ,)ETHER 
:XYL)PHTHALATE 
PHTHAIATE 

IOLE 
CHRYSENE 

DI-N-BUTYL PHTHAIATE 
DI-N-OCTYL PHTHALATE 
DIBENZO(A,H)ANTHRACENE 

.,..,DFURAN 

DIE..... :=W PHTHAIATE 

DIMETH YL PHTHAIATE 
FLUOW rNTHENE 

r. .LNE 
HEXA,. ._-. .-. LCUI I-IRfIBENZENE 

HEXACHLOROI 3UTADIENE 

HEXACHLOROf ZYCLOPENTADIENE 

FLUO”F 

10 U 
10 U 
10 U 
10 U 
10 U 

10 u ; 
10 U 

10 U 

10 u :. 
10 U 
10 U 

10 u 
10 U 
10 U 

10 U 

10 u 

10 u ’ 

10 u 

HEXACHLOROETHANE 

INDENO(l.P,J-CD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE 

PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 

PYRENE 

10 l-l : 
10 u 

IO u / 

10 U I 

10 U 

IO U 

10 U 

26 U 

10 u 

10 U 

10 U - 

RB-03179501 
03117l95 
9503122-13c 
NORMAL 
0.0 % 
UGlL 

I I 

1000% 

LESULT QUAL CODE lESULT QUAL CODE 

I1 U 
II U / 

/ 
II U I 

II U 
I1 U 
I1 u ; 
II U I 
I1 U j 
I J P 
I1 u ! 
II U I 

II U 8 
I1 u 
I1 U I 
II U 
I1 u ; 
I1 u / 
II u I 
II U 
11 u 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
26 U 
11 U 
11 U 
11 U 

! 
! 

I 

/ 

, 

I I 

100.0 % 

TESULT QUAL CODE 

I 
==I= 



‘/ . 
! 

CT02981180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: 9503109 

SAMPLi NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

09-SBlO-1214 09-SBll-1012 
03/17/95 03/l 7195 
9503122108 95031221 IB 
NORMAL NORMAL 
91.0% 94.0 % 
UGIKG UGIKG 

, 7 A-l-RICUI fiRnRFN7ENE 

SEMIVOLATILES 
.,..,- . . ..w. .--.m---.- 

l.P-DICHLOROBENZEN . E 

1 ,3-DICHLOROBENZE ---.-v-NE 0 

1.4-DICHL0Rbw.s nRFN7FNE 

2,2’-OXY6IS(l-CHLOP , IOPROPANE) 

2,4,5TRICHLnRoPH _. _-. . JENOL 

2,4,6-TRICHLI DROPHENOL 
2.4-DICHLORl OPHENOL 
2.4-DIMETHYLPHENOL 
2.4-DINITROPHENOL 
2,4-DINITROTOLUENE 
2.6-DINITRGTOLUENE 
2ZHLORONAPHTHALENE 
2-CHL .OROPHENOL 

2-ME1 ‘HYLNAPHTHALENE 
2-ME1 ‘HYLPHENOL 
2-NITI., . . . ..m.. 2nANll IhJE 

L-NITROPHEN- _ rx 

3,3’-DICHLOROBI .--ZNZIDINE 
3-NITROP”” r.,.,,INE 
4.6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL P HENYL ETHER 

4-CHLORO-3-METHb .‘LPHENOL _..- 

4-CHLOROAh. “‘LINE 
4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 
4-NITROPHENOL 

ACENAPHTHENE 

ACEN. w ADHTHYLENE 

ANTHM _ CENE 
BENZ O(A)ANTHRACENE 

RESULT 

370 

QUAL 

UJ 

CODE 

H 

370 UJ H 

370 UJ H 

370 UJ H 

370 UJ H 

920 UJ . H 

370 UJ H 

370 UJ : H 

370 UJ H 

920 UJ I H 

370 UJ I H 
370 UJ H 

370 UJ , H 

370 UJ j H 

370 UJ H 

370 UJ i H 
920 UJ H 

370 UJ H 

370 UJ H 

920 UJ H 

920 UJ H 

370 UJ I H 
370 UJ i H 

370 Uj H 

370 UJ j H 

370 UJ I H 

920 UJ H 

920 UJ , H 

370 UJ H 

370 UJ H 

370 UJ H 

370 UJ H 

LESULT QUAL CODE 

150 U / 

I50 UR 1 R 

‘T 

$q= 
I 

I90 u : 
I50 u ' 

I50 U I 
150 u / 
150 u I 
I50 U 
150 U 
I90 U 
150 U 
I50 U I 

I90 U / 
390 u I 

150 u I 
150 u i 
550 u 

350 u ! 
350 U 

390 u : 
390 U 
350 U 
350 U 
350 U 

350 U 

09-SBl6-1012 
03/l 7195 
9503122048 
NORMAL 
90.0 % 
UGIKG 

:ESULT QUAL CODf 

870 U 
I70 U 
I70 U 

170 U 

i70 

ZE 

U 

I30 u . 
I70 U 

I70 U 
I70 U 
I30 U 
I70 U 

170 U 
170 U 

170 U 
170 U 

170 U 

130 U 
170 u I 

I 
I70 U 

130 U I 
b30 U I 
I70 u I / 
170 u ; 
!70 ‘U 

170 U 
I70 u I 
#30 u 

P30 U 

I70 U 
b70 U 

370 u ’ 
370 U 
.-_ . 

- Page 

09-SBl7-1416 
03117195 
9503122058 
NORMAL 
92.0 % 
UGlKG 

1 

ZESULT QUAL CODE 

310 U 

360 U 

3% U 
360 U 
360 U 

360 U 
360 U 

310 U 
360 U 
390 U 
910 U I 
910 U 
360 u ! 
360 u 
360 U 
360 U 
360 U 

910 u 
910 U 
360 U 
360 U 
360 U 
360 U 
..,.,. ,I 



CT0298/180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: 9503109 

Page 2 

09-SB17-1416 
03H7l95 
9503122058 
NORMAL 
92.0 % 
UGIKG 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

370 UJ H 350 U 370 U 360 U 
370 UJ H 350 U 370 U 360’ U 
370 UJ H 350 u 370 U 360 U 
370 UJ H 350 U . 370 U 360 U 
370 UJ H 350 U 370 U 36 J ! P 
370 UJ H 350 U 370 U ,360 U 
370 UJ H 350 U 370 U 360 U 
370 UJ I H 350 U 370 U 360 U 
370 UJ H 350 U 370 U 360 U 
370 UJ / CH 350 U 370 U 360 U 
370 “J / H 350 U 370 U 360 U 
370 UJ H 350 U 370 u 360 U i 
370 “J H 350 U 370 u : 360 U 
370 UJ I H 350 u 370 U I 360 U 

! 370 UJ ; H 350 U 370 u 360 1’ I 

370 UJ I H 350 U 370 U 360 L I I 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 

FIELD DUPLICATE OF: 

09-SBIO-1214 09-$811-1012 09-SB16-1012 
03/l 7195 03/l 7195 03/l 7195 
950312210B 950312211B 9503122048 
NORMAL NORMAL NORMAL 
91.0 % 94.0 % 90.0 % 
UGlKG UGlKG UGlKG 

SEMIVOIATILES 
BENZO(G,H.I)PERYLENE 

BENZO(K)FLUORANTHENE 
BlS(2-CHLOROETHOXY)METHANE 
BlS(2-CHLOROETHYL)ETHER 
BU(2-ETHYLHEXYL)PHTHAlATE 
BUTYLBENZYL PHTHALATE 

CARBAZOLE 
CHRYSENE 
DI-N-BUTYL PHTHAlATE 
DI-N-OCTYL PHTHAIATE 
DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
FLUORANTHENE 
FLUORENE 

HEXACHLOROBENZENE 370 UJ / H 350 U 370 U 360 U 
HEXACHLOROBUTADIENE 370 UJ ’ H 350 U 370 U 360 U 
HEXACHLOROCYCLOPENTADIENE 370 UJ 1 CH 350 U 370 u 360 I U 
HEXACHLOROETHANE 370 UJ 1 H 350 U 370 U 360. U 
INDENO(1.2,3-CD)PYRENE 370 UJ H 350 U 370 U j 360 U 
ISOPHORONE 370 UJ H 350 U 370 u 360 U / 1 

N-NITROSO-DI-N-PROPYIAMINE 370 UJ H 350 u : 370 ” : 360 u ; 
N-NITROSODIPHENYLAMINE 370 “J H 350 u 370 U 360 U 

NAPHTHALENE 370 UJ H 350 u 370 U 360 u NITROBENZENE 370 UJ ; H 350 u / 370 u : 360 u 
920 UJ ’ PENTACHLOROPHENOL H 690 U 930 U 910 U 

PHENANTHRENE 370 UJ H 350 U 370 U 360 U 
PHENOL 370 UJ H 350 U 370 U 360 U 
PYRENE 370 UJ H 350 U 370 U 360 U 



CT0298/180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: 9503109 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-NPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

09-5816-1012 
03/l 7/95 
9503122098 
NORMAL 
91.0 % 
UGIKG 

09-SB20-1416 
03/l 7195 
9503122068 
NORMAL 
92.0 % 
UGIKG 

RESULT QUAL CODE RESULT DUAL CODE 

SEMIVOIATILES 

1,3-L.“. . ..V. .-I-..ww... 
1 &f)ICHLnRnRFNtFNI 

p,~axYe 

2,4,! 

Z4,C 
2,4-L., 
2 A-DIM 

L,-r”II. 

2.4~P’N 

1.7 4-TRICHLOROBENZENE 370 UJ H 360 U j 400 U 390 UJ H 
.-I 1 

1,2-l ICHLOROBENZENE 370 UJ H 360 U , 400 U 390 UJ ,H 
>IfY.lI lVXVlFN7FN~ , 370 UJ H 360 U 406 U 390 UJ H .II. 

_. .--- ..--. 2 ! 370 UJ H 360 U 400 U 390 UJ .H 
__ _ _ -IS(l-CHLOROPROPANE) ; 370 UJ H 360 U 400 U 390 UJ .!! 
i-TRICHLOROPHENOL 920 UJ 1 H 910 U 1000 U 900 UJ .a H . 
i-TRICHLOROPHENOL 370 UJ H 360 U 400 U 390 UJ , ‘.e H 
IlCHLOROPHENOL 370 UJ H 360 U 400 U 390 UJ 

_, . __._ IETHYLPHENOL 370 UJ H 360 u ; 400 U 390 UJ ~.H 
9 “~“‘YITROPHENOL 920 UJ ; H 910 U I 1000 U I 980 UJ H 

,..JITROTOLUENE 370 UJ H 360 u I 400 U / 390 UJ H 

2,6-l IINITROTOLUENE 370 UJ H 360 u, I 400 U 390 UJ H 

- -.iLORONAPHTHALENE z-cc 370 UJ ’ H 360 U I 400 U 390 UJ H 
’ PYLOROPHENOL 370 UJ I H 360 U 
L-VI 

I 400 U 390 UJ H 

2-w ETHYLNAPHTHALENE 370 UJ / H 360 U I 400 U 390 UJ H 

3.MI _ . ..ETHYLPHENOL 370 UJ H 360 U 400 U 390 UJ H 
2-NITROANILINE 920 UJ , H 910 u i 1000 U .980 UJ H 
2-NITROPHENOL 370 UJ H 360 u j 400 U 390 UJ H 
3,3’-DICHLOROBENZIDINE 370 lJJ : H 360 u : 400 U 390 UJ H 
?-NITROANILINE 920 UJ H 910 ” I 1000 u I 980 UJ H 
A fi-DINITRO-2-METHYLPHENOL 920 UJ H 910 u 1000 U I 900 UJ ’ H .,_ . 
4-8liw.w. m m..... , ‘nh”‘-‘D”=“‘YL PHENYL ETHER 370 UJ H 360 ” 390 / 400 U UJ H 

,cy, .., _ . .._ THYLPHENOL 370 UJ H 360 U 400 u 390 UJ / H 

. ,.iLOROANILINE 370 UJ H 360 li 400 u 390 UJ H 
A-WLOROPHENYL PHENYL ETHER i70 UJ H 360 u I 400 U 390 UJ H 
. -. 

-,-mETHYLPHENOL 370 UJ H 1 ..I 360 u 400 U 390 UJ H 
A-NITRt,ANll II-JE 920 UJ H 910 U 1000 u i 900 UJ H 

A-NlTRnPHFN OL 920 UJ H 910 U 1000 u ., 900 UJ H . . . . *..-. ..-.. 
ACFNAPHTHENE 370 UJ H 360 U 400 U 390 UJ H 
. .--.. I 
ACEN.- 4PHTHYLENE 370 UJ H 360 u I 400 u : 390 UJ H 

n,.,, . . iACENE ANTUR 370 UJ H 360 U 400 U 390 UJ H 
=MZU7t-%lA,ANTUQA~.FNF 370 UJ H 360 U 400 U 390 UJ H 

--77- 

11 -LW-03 
03/l 7195 
9503122-018 
NORMAL 
03.0 % 
UGIKG 

11-5801-1416 
03ll6195 
9503109078 
NORMAL 
85.0 % 
UGIKG 

3 

RESULT QUAL CODE RESULT QUAL CODE 



CT02981180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: 9503109 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

09-SBIE-1012 
03/I 7195 
9503122098 
NORMAL 
91.0 % 
UGlKG 

RESULT CtUAL CODI 

SEMIVOIATILES 

i,I)PERYLENE 370 UJ H ---\-I. / 
II7rwY\CI I lAPAMTHENE 370 UJ I H 

BENZOIG I 

BEI .&“,‘\,’ I”“.-*. I. 9LE.L 
BlS(2-CHLOROETHOXY)METHANE 

BlS(24HLOROETHYL)ETHER 
BlS(2-ETHYLHEXYL)PHTHAUtTE 
BUTYLBENZYL PHTHALATE 

CARBAZOLE 

CHRYSENE 
nl-N-RI JNL PHTHALATE 

L PHTHALATE 
’ U’ANTHRACENE 

-..-w. .s.” . . . 
THYI PHTHAIATE 

__ - PHTHAlATE 

JORANTHENE 

-. .- --. 

DI-N-OCTY 
DIBENZO(A,. .,r... 7 
DlBCNlnFl IRAN 

‘ 

DIE....-. 
DIMETHYL 

FL1 

370 UJ j H 

370 UJ i H 
370 UJ I H 

370 UJ ’ H 

370 UJ / H 

370 UJ j H 

370 UJ H 

370 UJ CH 

370 UJ H 

370 UJ H 

370 UJ H 

370 UJ H 

370 UJ / H 
. . . I. 

51 I . ,JORENE 
HFYACHI nRnRFN7FNE ..-,- .-. .--..---..-- 
HEXACHLOROBUTAD __ ___ _ .-IIENE 

HEXACHLC, .vv . v.ev, - ,D,-W-WPl ,-,DC,,,T,?,DIEf.,E 

HEXACHLc-‘Q”FTHANF ,,,\Vb..Y...- 

.-..s.,” 2,WD)PYRENE 

PHORONE 
ITR)nCfi t-d NmDROpy~f,,,INE 

lNDFNnl1 

IS0 
N-N, I nvuv-VI-,.-T 
N-NITROSODIPHENYLAMINE 370 UJ : n 

--- ..a .I 

370 UJ / l-l 

370 UJ j H 

370 UJ H 

370 UJ CH 

370 UJ H 

370 UJ : H 

370 UJ / H 

370 UJ : H 
. . . *a 

NAF 
NITI 

‘HTHALENE 

ROBENZENE 
‘~“PU’.OROPHENOL 

-.m... -IRENE 

370 UJ ” 

370 UJ H 

920 _ UJ H 

370 UJ H 
.a. . . 

37” UJ n 

09-5820-1416 
03/l 7195 
9503122068 
NORMAL 
92.0 % 
UGlKG 

11 -LW-03 
03/l 7195 
9503122-018 
NORMAL 
63.0 % 
UGlKG 

tESULT QUAL CODE LESULT PUAL CODE 

360 U 

360 U 
360 u i 

360 U , 
I 

360 u : 
360 U I 

360 U / 
I 

360 u ; 
360 u : 
360 U 
360 U 
360 u 
360 U 
360 u 
360 u / 
360 U / 
360 

360 
u j 
U / 

360 U I 

360 U / 
360 U 
360 U 
360 U 
360 U 
360 U 

360 U 
310 U 
360 U 

360 U 
360 U 

100 u .I 

100 U I 
100 U 

U 
loo U 

100 U 

‘A 

100 U 
400 U 
400 U 
400 U 
400 U I 

400 u I 

400 u : 

400 u 

400 U I 
400 U / 
400 u ; 
400 u 1 
400 u ) 
400 u ; 
400 .lJ I 

100 u ’ 
100 u 1 
100 U 
100 U 
100 U 
1000 U 
400 U 
400 U 
400 U 

I F 

. 

. 

. 

1 

lESULT PUAL CODE 

I90 UJ H 
so UJ H 
190 UJ H 
I90 UJ H 
I90 UJ H 
390 UJ H 
390 UJ H 

42 B A 
390 UJ CH 
390 UJ H 
390 UJ H 

. 
, 
. 

. 
I 

! 

l- 

390 UJ H 
390 UJ CH 
390 UJ H 
390 UJ H 
190 UJ i H 
190 UJ 1 H 
j90 UJ H / 
190 UJ H 
I90 UJ H 
360 UJ H 
wo UJ H 
390 UJ H 
390 UJ H 

Page 

11-SBOI-1416 
03/16/95 
9503109070 
NORMAL 
65.0 % 
UGlKG 



CT0298/180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: 9503109 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

ll-58051416 
03116195 
9503109058 
NORMAL 
82.0 % 
UGlKG 

Page 5 

ll-SBll-1214 
03116195 
9503109068 
NORMAL 
91.0 % 
UGlKG 

I I 

1000% 

DDE RESULT QUAL CODE RESULT. QUAL CODE RESULT QUAL CODE RESULT QUAL Cl 

410 UJ H 370 UJ H I 
410 UJ I H 370 UJ H / 

410 UJ 1 H 370 UJ ‘.H 

410 UJ H 370 UJ H 

410 UJ i H 370 UJ i H 

1020 UJ j H 920 UJ ; H 

410 UJ I H ,370 UJ I 
H, 

, 
/ I 1 

410 UJ H 1 
410 UJ H 370 UJ H , 

1020 UJ H 920 UJ H 

410 UJ H 370 UJ H 

410 UJ I H 370 UJ : H 

410 UJ : H 370 UJ H 

410 UJ H 370 UJ H I 
410 UJ H 370 UJ ; H I 
410 UJ H 370 UJ I H I 
1020 UJ I H 920 UJ H 1 I 
410 UJ ~ H 370 UJ H I 
410 UJ H 370 UJ H ! 

1020 UJ H 920 UJ : H I 
1020 UJ H 920 UJ H / 
410 UJ ; H 370 UJ H I 

410 UJ H 

4?0 UJ H 370 UJ H 

410 UJ H 370 UJ H 

410 UJ H 370 UJ H 

1020 UJ H 920 UJ H 

1020 UJ H 920 UJ Ii 

410 UJ H 370 UJ H 

410 UJ H 370 UJ H 

410 UJ H 370 UJ H 

410 UJ . H 370 UJ H 
..a .I I..-,.-. III II 

I I 

100.0 % 

SEYIVOLATILES 
1,2.4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 
1.3-DICHLOROBENZENE 1 

1 ,CDICHLOROBENZENE 
2,2’-OXYBlS(bCHLOROPROPANE) 

2,4,!5TRICHLOROPHENOL 
2.4.6-TRICHLOROPHENOL 
2.4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 
2,4-DINITROTOLUENE 

2,6DINITROTOLUENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NITROANILINE 
2-NITROPHENOL 
3.3’-DICHLOROBENZIDINE 
I-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 

4-CHLDRQANiLiNE 
4-CHLOROPHENYL PHENYL ETHER 

4METHYLPHENOL 

4-NITROANILINE 
4-NITROPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 



CT0298/180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: 9503109 

Page 6 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

II-SBO5-1416 II-SBll-1214 
03/16/95 03/16195 I I II 
95031OtiO5B 9503109068 
NORMAL NORMAL 
62.0 % 91.0% 100.0 % 100.0 % 
UGIKG UGIKG 

SEMIVOIATILES 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 

BlS(2.CHLOROETHOXY)METHANE 
BlS(2-CHLOROETHYL)ETHER 
BlS(2.ETHYLHEXYL)PHTHAlATE 

BUTYLBENZYL PHTHAlATE 
CARBAZOLE 
CHRYSENE 
DI-N-BUTYL PHTHALATE 
DI-N-OClYL PHTHAlATE 
DlBENZO(A.H)ANTHRACEN~ 

DIBENZOFURAN 
DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 
FLUORANTHENE 

FLUORENE 
HEXACHLOROBENZENE- 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(l.2,3-CD)PYRENE 

ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYlAMINE 
NAPHTHALENE 
NITROBENZENE 

PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 

PYRENE 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

410 UJ H 370 UJ I H 
410 UJ H 370 UJ j H 

410 UJ H 370 UJ I 
I H 

410 UJ ; H 370 UJ I H 

410 UJ I H 370 UJ I H 

410 UJ I H . 370 UJ I H I . - 
410 IJJ j H 370 UJ H I 
410 UJ H 370 , UJ 1 H I 
410 UJ H 370 UJ H 

410 UJ : CH 370 UJ : CH / 
/ 

410 UJ , H 370 UJ ; H I 

410 UJ I H .370 UJ H I 

410 UJ H _._ -_ II , I I I 
410 UJ : H 370 UJ I H 1 

410 UJ I H 370 UJ ’ “’ I I I 
I 

410 UJ -_ I ” I 
410 UJ 1 H 370 UJ I 

I H 
/ 410 UJ H 370 UJ ; H 

410 UJ ! CH 370 UJ i CH I 

410 UJ : H 370 UJ H 

410 UJ I-. -._ -_ ; r, 

410 UJ / H 370 UJ ; H 

410 UJ * H 370 UJ H 

410 UJ H 370 UJ H 

410 UJ H ___ -_ r, 

410 UJ H 370 UJ H 

1020 UJ H 920 UJ H 

410 UJ H 370 UJ H 

410 UJ H 370 UJ H 

410 UJ H 370 UJ H 



‘6, 
i 

CT0298/180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: 9503109 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

1 I-SBOl;1416 
03116/95 
9503109078 
NORMAL 
84.8 % 
UGlKG 

EXPLOSIVES 

RESULT QUAL CODf 

1,3.5-TRINITROBENZENE 40.2 U 

1.3.DINITRnRF ,,,NZENE 37.21 u ’ 

ITROTOI UENE I 35.59 U 
: 51.57 U 

2,4.8-TRINl...- _-__- 
2.4.DINITROTOLUENE 

2,8-DINITR, . w.-. 
2-AMINO-4,8-DINI.. .- 
2.NITROTOLUENE 
3.NITROTOLUENI 

f-~-f-~ ‘JENE 47.65 U 

TROTOLUENE 46.87 U 

81.39 U 

_ _.....__ --T-.~-i 
~kRlhlt%, lLnlhllTRnT&UENE 40.85 U 

4-NITROTOLUENE 87.25 U 

HMX 70.49 U . . . . . . . 
NITROBENZENE 35.21 U 

RDX 50.9 U 

TETRYL 182.65 U , 

11-5805-1416 
03l16195 
9503109058 
NORMAL 
81.8% 
UGIKG 

ESULT QUAL CODE 

0.2 U 
87.21 U 
15.59 U 
81.57 U 
7.85 U 
6.87 U 
1.39 U 
ml.79 U 
0.85 U 
,7.25 U 
0.49 U 
5.21 U 
0.9 U 
62.65 U 

II-SBII-1214 
03/16/95 
9503109068 
NORMAL 
90.7 % 
UGIKG 

LESULT QUAL CODE 

10.2 U 

17.21 U 

15.59 U 
il.57 U 

17.85 U 

18.87 ‘U 

II .39 U 

II .79 U 
10.85 U 
17.25 U 

r0.49 U 
s5.21 U 
j0.9 U 

182.85 U 

i F tESULT QUAL CODE 

t 

Page 1 

I I 

100.0 % 



CT0298/180 - NSWC WHITE OAK 
WATER DATA 
GP ENVIRONMENTAL 
SDG: 9503109 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

RB-031595-01 
03/I 5195 
950310909E 
NORMAL 
0.0 % 
UGlL 

I I 

100.0 % 

I I 

100.0 % 

Page 

II 

100.0 % 

WAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT ( 

0.47 UJ R 

0.47 UJ R 
0.47 UJ R 

0.47 UJ R 1. 
0.47 UJ R 

0.47 UJ R 

0.94 UJ R 

0.94 UJ I R 
0.47 UJ I R 

0.94 UJ I I R 

0.94 UJ ’ R 

0.47 UJ I R 

0.94 UJ i R 

I ! 

EXPLOSIVES 
1,3.5-TRINITROBENZENE 

I,9DINITROBENZENE 
2,4,8-TRINITROTOLUENE ’ 
2,4-DINITROTOtyUENE 
2.8-DINITROTOLUENE 
2.AtvlINO-4.8.DINITROTOLUENE 

2.NITROTOLUENE 
I-NITROTOLUENE 
4-AMINO-2.8.DINITROTOLUENE 

4.NITROTOLUENE 

HMX 
NITROBENZENE 

RDX 
TETRYL 



TO: 

FROM: 

SUBJECT: 

‘i .-, . -.__ 
MRi-RON KOTUN DATE: MAY 20,1999 

LINDA KARSONOVICH COPIES: 

ORGANIC DATA VALIDATION- VOA/SVOA/EXP 
CT0 180, NSWC WHJTE OAK, MD 
SDG 11 LW06 

SAMPLES: 4/Solid/ 

11 -LW-06 11 -SBO6-1416 11 -SBO9-1416 
1 l-SBlO-1012 

4/Aqueous/ 

FB-030895-l RB-0308951 TB-030895-l 
TB3149501 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

DV FILE 

The sample set for CT0 180, SDG 11 LW06, NSWC White Oak, MD consists of four (4) solid environmental 
samples and four (4) aqueous quality control samples analyzed for Target Compound L.ist (TCL) volatile 
organic compounds. The solid environmental samples, field blanks (FB) and rinsate b1ank.s (RB) were also 
analyzed for TCL semivolatile organic compounds and explosives. No field duplicate pairs were included in 
the SDG. 

The samples were collected by Halliburton NUS on March 8rn, and March 14*, 1995 and >were analyzed by 
GP Laboratories. All analyses were conducted in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria using CLP OLM03.1 and SW-846 
Method 8330 analytical and reporting protocols. 

All samples were successfully analyzed with the exception of those results which were rejected. The findings 
offered in this report are based upon a general review of all available data including: data completeness, 
holding times, initial/continuing calibrations, laboratory method blank results, surrogate spike recoveries, 
matrix spike/matrix spike duplicate results, compound identification, compound quantitation, and detection 
limits. Areas of concern are listed below. 

Major Problems 

l Surrogate recovery of 1,2-dichlorobenzene-d4 in samples 11 -SBO8-1416 and 11 -SB09-1012 fell 
below the 10% quality control limit. Nondetected results for 1,2-; 1,3-; and 1,4-dichlorobenzene 
were qualified as rejected, UR. 

l Surrogate recovery of 4.nitroaniline fell below the 10% quality control limit in sample FB-030895. 
1. Nondetected results were rejected, UR. 



Minor Problems 

l An initial calibration percent relative standard deviation (%RSD) exceeded the 30% quality 

control limit for acetone. The positive result for acetone in sample 11 -SBl O-1416 was qualified 
as estimated, J., The direction of bias cannot be determined. 

l Continuing calibration percent differences (%Ds) exceeded 50% for acetone. Nondetected 
results were qualified as ‘estimated, UJ, in samples 1 l-SBO8-1416 and 11 -SBO9-1012. The 
direction of bias cannot be determined. 

l The following compounds were detected in the laboratory method blanks: 

Maximum Blank 
Comoound Concentration Action Level 
Methylene chloride 4 IJml 40 lJsn<s 
Di-n-butyl phthalate 54 lJsn<g 540 IJVQ 

Sample aliquot, dilutions, and percent solids .were taken into consideration when applying 
the blank action level. Positive results for methylene chloride and di-n-butyl phthalate below 
the blank action level were qualified as false positives, B. 

l Surrogate recovery of bromofluorobenzene exceeded the upper quality control limit in sample 
11 -SB-1012. Positive and nondetected results were qualified as estimated, J and UJ. The 
direction of bias cannot be determined. 

l Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the 
detection limit. The direction of bias cannot be determined. 

Initial calibration %RSDs exceeded 30%, but were less than 50% for acetone and 2-butanone. Therefore 
nondetected results were not qualified on this basis. 

Continuing calibration %Ds exceeded 25% but were less than 50% for acetone, 2-butanone, 4-methyl-2- 
pentanone, 2-hexanone, and chloromethane. Therefore, nondetected results were not qualified on this 
basis. 

The field blank FB-0308951 contained methylene chloride, chloroform, bromodichloromethane, and 
dibromochloromethane. The blank was not used for validation purposes since the presence of the 
trihalomethanes indicated the water was from a potable source. 

Surrogate recovery of P-fluorophenol and 1,2-dichlorobenzene-d4 fell below the lower quality control limit in 
several samples. No qualifiers were required on this basis since only one surrogate per fraction Was 
noncompliant. 

A continuing calibration %D exceeded 25% but was less than the 50% quality control limit for 4-nttroaniline. 
Therefore, no validation action was required on this basis. 



EXECUTIVE SUMMARY 

Laboratory Performance Issues:. Surrogate recovery fell below 10% in both the semivolatile and explosive 
fractions. Several compounds did not meet the initial and continuing calibration quality control limits in the 
volatile fraction. Methylene chloride and di-n-butyl phthalate were detected in the laboratory method blanks. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (g/94) as modified by Region Ill and the NFESC guidelines “Navy Installation Restoration Program 
Laboratory Quality Assurance Guide” (February, 1996). The text of this report has been fom-rulated to 
address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon valtidation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP).” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Qfficer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



TENTATIVELY IDENTIFIED COMPOUNDS 

Volatiles 
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TO: 
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SUBJECT: 

SAMPLES: 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

i-5 ,vvN KOTUI’i DATE: MAY 24,1999 
-..a 2: 

LINDA KARSONOVICH COPIES: 

ORGANIC DATA VALIDATION- VOAfSVOA/EXP 
CT0 180, NSWC WHITE OAK, MD 
SDG 95-03-228 _ 

DV FILE 

4ISolidl 

04-SBOl -1216 04-SBO2-1216 04-SBO3-1214 . 
11 -SBO7-0607 

2lAqueousi 

FIB-032995-l TB-032995-l 

OVERVIEW 

The sampleset for CT0 180, SDG 95-03-228, NSWC White Oak, MD consists of four (4) solid 
environmental samples and two (2) aqueous quality control samples analyzed for Target Compound List 
(TCL) volatile organic compounds. The solid environmental samples and rinsate blank (RB) were also 
analyzed for TCL semivolatile organic compounds and explosives. No field duplicate pairs were included in 
the SDG. 

The samples were collected by Halliburton NUS on March 29*, 1995 and were ainalyzed by GP 
Laboratories. All analyses were conducted in accordance with Naval Facilities. Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAKX) criteria using CLP OLM03.1 and SW-846 Method 8330’ 
analytical and reporting protocols. 

All samples were successfully analyzed. The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, initial/continuing calibrations, laboratory 
method blank results, surrogate spike recoveries, matrix spike/matrix spike duplicate results, compound 
identification, compound quantitation, and detection limits. Areas of concern are listed below. 

Maior Problems 

l None noted. 

Minor Problems . 

l Continuing calibration percent differences (%Ds) exceeded 50% for hexachlorocyclopentadiene. 
Nondetected results were qualified as estimated, UJ, in all samples (aqueous and solid). The 

direction of bias cannot be detennined. 

l A continuing calibration %D exceeded 25% for bis(Bethylhexyl)phthalate. The positive result in 
sample RB-032995-01 was qualified as estimated, J. The direction of bias cannot be 
determined. 



. The following compounds were detected in the field quality control blanks: 

Maximum Blank 
Compound Concentration Action Level 
Methylene chloride ~IJSR 60 c19n<g 
bis(2-ethylhexyl)phthalate 4lJsR 1160 clsn<s 

Sample aliquot, dilutions, and percent solids were taken into consideration when applying 
the blank action level. Positive results for methylene chloride and di-n-butyl phthalate below 
the blank action level were qualified as false positives, B. 

’ . Positive results below the CRQL were qualified as estimated, J, due to uncertainty near the 
detection limit. The direction of bias cannot be determined. 

Initial calibration percent relative standard deviations (%RSDs) exceeded 30%, but were less than 50% for 
chloromethane, carbon disulfide, acetone, and 2-butanone. Therefore, nondetected results were not 
qualified on this basis. 

Continuing calibration %Ds exceeded 25% but were less than 50% for acetone, 2-butanone, and 
chloroethane. Therefore, nondetected results were not qualified on this basis. 

Continuing calibration %Ds exceeded 25% but were less than 50% for 4-nitrophenol, pentachlorophenol, 
butylbenzyl phthalate, bis(2-ethylhexyl)phthalate, di-n-octyl phthalate, and 2,4-dinitrophenol. Therefore, 
nondetected results were not qualified on this basis. 

Surrogate recovery of 2,4,6-tribromophenol exceeded the upper quality control limit in method blank SBLKB 
and sample FIB-03299501. No qualifiers were assigned on this basis since only one surrogate was 
noncompliant. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues:. Several compounds did not meet the initial and continuing calibration 
quality control limits in the volatile fraction. Methylene chloride and bis(2-ethylhexyl)phthalate were detected 
in the field quality control blanks. 

Other Factors Affecting Data Quality: None. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (g/94) as modified by Region Ill and the NFESC guidelines “Navy Installation Restoration Program 
Laboratory Quality Assurance Guide” (February, 1996). The text of this report has been formulated to 
address only those problem areas affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (OAPP).” 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



TENTATIVELY IDENTIFIED COMPOUNDS 

Volatiles 

unknown(s) 
naphthalene derivative 

Semivolatile 

solvent artifacts 
unknown(s) 
benzene derivate(s) 
benzoic acid 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



CT0298/180 - NSWC WHITE OAK 
WATER DATA 
GP ENVIRONMENTAL 
SDG: 9503228 . 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

RB-03299501 
03129195 
950322606A 
NORMAL 
0.0 % 
UGlL 

Page 1 

TB-032995-01 
03129195 
950322801A 
NORMAL 
0.0 % 
UGIL 

II I I 

100.0 % 100.0 % 

RESULT QUAL CODI tESULT QUAL CODf tESULT QUAL CODE !ESULT QUAL COD1 

IO U 
IO U 

IO U 
IO U 

IO U 

IO U 

IO U 
IO U 

IO U 
IO U 

IO U 

IO U 
IO U 

IO U 

10 U 

IO U 
IO U 

10 U 

IO U 
10 U 

IO U 
‘0 U 

0 U 
0 U 
0 U 

! . J P 

0 U 
0 U 
IO U 

IO U 

IO U 

IO U 

IO U 

VOLATILES 
I, 1, I-TRICHLOROETHANE 10 U I 
1 .I .2.2-TETRACHLOROETHANE 10 U I 

I 

4 4 3sTRlfV-4 OROETMNE 10 U 

I .I-DICHLOROETHANE IO U 

OETHENE IO U 

DETHANE 10 U 
I ,I -DICHLOR( 
I .bDICHLORf- - .- 
1.2-DICHLOROETHENE (TOTALI 10 U - 
9 
.------ -~ --. -, 

. ,2-DICHLOROPROPANE 

2-BUTANONE 
2-HEXANONE 

I-METHYL-P-PENTANONE 

ACETONE 

BENZENE 
BROMDDICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 

CHLOROBENZENE 
P”’ “ROETHANE 

tOFORM 
:OMETHANE 

cIs-1,3-ul “‘CHLOROPROPENE 

DIBROMO EHLOROMETHANE 

ETHYLP’= .,NZENE 
MCTU”’ . ,L,, , , LENE CHLORIDE 

S MRENE 

Ir-88-w =T”ACHLOROETHENE 

VE 

TRANS. .4 R.llCHI f?qOPROPENE . ,- -.-. .--. 
TR,(..,L,.““CT”C.” ,“T\“C I rlLI*E 

VINYL C :HLORIDE 
~- ---_. 

IO U 

10 U 

10 U 

10 U 

10 U 

IO U 

10 U 

IO U 

10 U 

IO U 

IO U 

IO U 

10 U 

10 U 

IO U 

10 U 

10 U 

IO U 

6 J P 

10~ U 

IO U 

10 U 

IO U 

10 u 

IO U 
Ill u .-- 

==I=* 

CHLOT 

CHLOR 

TOLUEI 

- 
- 

E$ 
-t- . 

( 



CT0298/180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: 9503228 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
OC-WPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

04-SBOI-1216 
03130/95 
950322802A 
NORMAL 
95.0 % 
UGIKG 

RESULT QUAL CODE 

VOLATILES 
l.l,l-TRICHLOROETHANE 11 U 

1 ,I .2.2-TETRACHLOROETHANE 11 U 

1 ,I ,2-TRICHLOROETHANF 11 u _._~ ..- I 

l.l-DICHLOR :OETHANE 11 U 

l.i-DICHLOROETHENE 
1,2-DICW f-mf~ .__. JETHANE 
1,2-DICH--.. ILOROETHENE (TOTAL) 
1 .L-DICHLOR _. .OPROPANE 
2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 
ACETONE 

BENZENE 
BROMODICHLOROMETHANE 

II U 
11 U 

11 U 
11 U 
11 U 

11 U 

11 -U 
11 U 

11 U 
11 U 

BROMOFORM 11 U 

BROMOMETHANE 11 U 

CARBON DISULFIDE II U 

CARBON TETRACHLORIOE 11 U _ .-..--...-- 
CHLORCnrh’7 w,,.,ENE 11 U 

CHLORC BETHANE 11 U 
. . 

CHLOROFORM 11 u 

CHLORWFTHANF 11 U 
,... -. . I ..-- 

11 U 

STyRFNl 

,n,WW.,ETHANE 11 u 

‘?NE 11 U 

iv..- CHLORIDE 6 B B 

II U 

TOLUE”’ 

TRANS- I ,.J 
TRICHLCO 
VINYL Cl 

:,*c 
I I 

’ ’ ?-DICHLOROPROPENE 11 U 

.,,OETHENE 11 u 

HLORIDE 11 u i. ** 

04-5802-1216 
03/30/95 
950322803A 
NORMAL 
86.0 % 

UGlKG 

IESULT QUAL CODE 

I2 U 

12 U 

12 U 

I2 U 

12 U 

12 U 

12 U 

i2 U 

I2 U 

12 u . 

12 U 
I2 U 

I2 U 

12 U 
12 U 

12 U 
2 U 
#2 U 
I2 U 
2 U 
2 U 

04-SBO3-1214 
0313Ol95 
9503228048 
NORMAL 
96.0 % 
UGlKG 

IESULT QUAL CODE 

Page 

11 -SBO7-0607 
03/30/95 
950322805A 
NORMAL 
84.0 % 

UGIKG 

1 

lESULT QUAL CODE 

I2 U I 

12 U 
I2 U 

12 U 
12 U 
12 

~ 

U 
12 U 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

E 

12 U 
12 U 
12 U 
r B B 

12 U 

_- 

12 U 
I2 U 

12 U / 
12 U i 
12 U I 

12 U I 



CT02981180 - NSWC WHITE OAK 
WATER DATA 
GP ENVIRONMENTAL 
SDG: 9503228 

Page 

SEMIVOLATILES 

1.2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1.3”DICHLOI tOBENZENE 
I,)-DICHLOROBENZENE 
2,2’-OXYBIS(l-CHLOROPROPANE) 

2.4,5-TRICHLOROPkENOL 

2.4,6-TRICHLOROPHENOL 
2,6tiICiLOROPHENOL 
2,CDIMETHYLPHENOL 

2,4-DINITROPHENOL 

2.4-DINITROTOLUENE 

2,6-DINITROTOLUENE 
2-CHLORONAPHTHALENE 

RB-032995-01 
03129195 II II I I 
950322806C 
NORMAL 
0.0 % 100.0 % 100.0 % 100.0 % 
UGlL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

11 U 
11 U 
11 U 
11 U 

11 U 

29 U 
11 U 
11 U 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

I 

29 U 
11 U 
11 U 

11 U 

2-CHLOROPHENOL 11 U I I-~- T---I 

3NITROANILINE 

4.6-DINITRO-2-METHYLPHENOL 

I-NITROANILINE 29 U ! ! ! 
4-NITROPHENOL 29 U 
ACENAPHTHENE 11 U 

ACENAPHTHYLENE 11 u : 
ANTHRACENE 11 u 

BENZO(A)ANTHRACENE 11 U 44 II ‘+-- 



CT0298/180 - NSWC WHITE OAK 
WATER DATA 
GP ENVIRONMENTAL 
SDG: 9503228 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FlELd DUPLICATE OF: 

RB-03299501 
03129195 
9503228066 
NORMAL 
0.0 % 
UGIL 

II 

100.0 % 

II 

100.0 % 

II 

100.0 % 

!ESULT QUAL CODE LESULT QUAL CODE LESULT QUAL CODE RESULT QUAL CODI 
SEMIVOLATILES 
BENZOfG.H.I\PERYLENE’ 11 U I . . ., . 
BENZOfK)FLUORANTHENE 11 U 

BlS(2-CiiOROETHOXY)METHANE 11 

BlS(2-CHLOROETHYL)ETHER 11 

BlS(2-ETHYLHEXYL)PHTHAlATE 4 

BUTYLBENZYL~PHTHALATE 11 
CP 

CARBAZOLE 11 U I 
CHRYSENE 11 U 

DI-N-BUTYL PHTHALATE 11 U 

DI-N-OCTYL PHTHALATE 11 U 

DIBENZOfA.H1ANTHRACENE 11 U I 

=LUORENE 11 U 

HEX&W naOBENZENE- 11 U 

H IEXACHLOR .OBUTADIENE 11 U 

OCYCLOPENTADIENE 11 UJ ,C 
c 11 U 

I 

..__.._ - . ..L 

0(1,2,3-CD)PYRENE 

ORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-N!TROSOD!PHENYl+AM!NE 

‘HAI FNF 

11 U 

11 U 

11 U 

11 U 

11 U 

- 

IPHENOL . 
I 

29 U 
Ii II I 

PHENOL 

PYRENE 

11 V 

11 U 



CT0298/180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: 9503228 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

04-SBOl-1216 04-SBO2-1216 
03/30/95 03/30/95 
9503228028 9503228038 
NORMAL NORMAL 
95.0 % 86.0 % 
UGIKG UGIKG 

04-SBO3-1214 11 -SBO7-0607 
03/30/95 0313Ol95 
9503228048 9503228058 
NORMAL NORMAL 
96.0 % 84.0 % 
UGIKG UGlKG 

RESULT PUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
SEMIVOLATILES 
1,2,4=TRICHLOROBENZENE 350 U 390 U 350 U 400 U 
1,2-DICHLOROBENZENE 350 U 390 U 350 U 400 U 
1.3-DICHLOROBENZENE 350 U 390 U 350 U 400 U 

~*~ ~. 
2-CHLORONAPHTHALENE 350 U 

2-CHLOROPHENOL 350 U 

2-METHYLNAPHTHALENE 350 U 

2-METHYLPHENOL 350 U 

2-NITROANILINE 880 U 

2-NITROPHENOL 350 U 

3,3’-DICHLOROBENZIDINE 350 U 

3-NITROANILINE 880 U 

88oU 4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 350 U 

4-CHLORO-3-METHYLPHENOL 350 U 

Il-CHLOROANILINE 350 U 

4GHLOROPHENYL PHENYL ETHER 350 U 

4-METHYLPHENOL 350 U 

4-NITROANILINE 890 U 

4-NITROPHENOL 880 U 

ACENAPHTHENE 350 U 

ACENAPHTHYLENE 350 U 

ANTHRACENE 350 u 

BENZO(A)ANTHRACENE 350 U 
9fin II 

1 ,CDICHLOROBENZENE 

2,2’-OXYBIS(l-CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 
9 AJMAFTHYI PHFNOL -,. -.*..-*...-. ..- 
2,AJXNITRC)PHFNI - . . . . . . . -. ..-..JL 
2.e -.CDINITROTOLUENE 
P.SDINITROTOLUENE 

350 U 390 U 350 U 400 U 
350 U 390 U 350 U 400 U 
880 U 970 U 870 U 990 U 
350 U 390 U 350 U 400 U 
350 U 390 U 350 U 400 U 
350 U 390 U 350 U 4 
880 U 970 U 870 U 990 U 
350 U 390 U 1350 U 400 U 
350 U 390 U 1350 U 400 U 

400 U 

400 U 

400 U 
400 U 

990 U 
400 U 
400 U 

990 U 
990 U 
400 U 

400 U 

400 U 
400 U 

400 U 

990 U 
1990 U 
400 U 

400 U 

400 U 
400 1 , 
400 1 I 

390 U 350 U 

390 U 350 U 

390 U 350 U 

390 U 350 U 
970 U 870 U 

390 U 350 U 

390 U 350 U 

970 U 870 U 

970 U 870 U 

390 U 350 U 

390 U 350 U 

390 U 350 U 

390 U 350 u 
390 U 350 I u 
970 U 870 U 
970 U 870 U 

390 U 350 u .I 
390 U 350 u 
390 U 350 U 

390 U 350 U 

390 U 350 U 



CT0298/180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: 9503228 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

04-8801-1216 04-SBO2-1216 
03130195 03/30/95 
9503228028 9503228038 
NORMAL NORMAL 
95.0 % 86.0 % 
UGIKG UGIKG 

04-SBO3-1214 
, 0313Ol95 
~ 9503228048 

NORMAL 
96.0 % 
UGIKG 

Page 

II -SBO7-0607 
03130195 

NORMAL 
84.0 % 
UGIKG 

2 

RESULT QUAL CODEIRESULT QUAL CODE IRESULT QUAL CODE 1 RESULT QUAL CODE 

SEMIVOLATILES 
BENZO(G,H,I)PERYLENE 350 U 390 U 350 U 400 u 

BENZOfKjFLUORANTHENE 350 U 390 U 350 U 400 U 

-.-\- .,. .--. .-- 
BIS(2GHLOROF 
BIS(2-ETHYLHE 
BUTYLBEI 

. , 
RIS17PHl nl?nF~OXY)MET~NE 350 U 390 U 

-THYL)ETHER 350 U 390 U 
:XYL\PHTHAlATE 350 U 53 B B 

NZYL PHTHALATE 350 U. I 1390 U I 

CARBAZOLE 350 U 

CHRYSENE 350 U 

lXN.Ri I-I-VI PHTHAMTE 52 J P -. . . --. .-. 
DI-N-OCTYL I ‘HTHALATE 350 U 

DIBEN2DfA.H __ ,. .,. 1)ANTHRACENE 350 U 

DlBENi !OFURAN 350 U 

DIETHYL PHTHALATE 350 U 

DIMETHYL PHTHAlATE 350 U 

FLUORANTHENF 350 U 

FLUOR 
, . . . .-..- 

---..ENE 350 U 

HEXACHLOROBENZENE 350 U 

HEXACHLOROBUTADIENE 350 U 

HWACHLOROCYCLOPENTADIENE 350 UJ C 

HEXACHLOROETHANE 350 U 

INDENO(l,2,3-CDIPYRENE 350 u 
--I. -- - 

ISOPHORON E 350 U I 
7 

__- ..- .~ L 

N-NITROSO-DI-N-PROPYLAMINE 350 U 
N-NITROSODIPHENYLAMINE 350 U 

NAPHTHALENE 350 U 

NITROBENZENE 350 U 

PFNTACHL OROPHENOL 880 U . _....._.. -- .._. ..-..-- 
PHENANTHRENE 350 U 

PUFMAI 350 U I 
I I IL..“a. 

PYRENE 350 U I 



Page 1 

CT0298/180 - NSWC WHITE OAK 
WATER DATA 
GP ENVIRONMENTAL 
SDG: 9503228 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

RE-03299501 
03/29/95 II II II 
950322806E 
NORMAL 
0.0 % 100.0 % 100.0 % 100.0 % 
UGlL 

EXPLOSIVES 
1,3,5-TRINITROBENZENE 

1.3-DINITROBENZENE. 
2.4,6-TRINITROTOLUENE 

2,CDINITROTOLUENE 
2,8-DINITROTOLUENE 

2-AMINO-4.6DINITROTOLUENE 
-2-NITROTOLUENE 

3.NITROTOLUENE 
4-AMINO-2,S-DINITROTOLUENE 

4-NITROTOLUENE 

HMX 

NITROBENZENE 
RDX 
TETRYL 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

0.51 U 

0.51 U 

0.51 U 

0.51 U , 

0.51 U 

0.51 U 

1 .Ol U 

1.01 U 

0.51 U 

1.01 U 

1.01 U 

0.51 U 

1.01 U 

1 .Ol U 



CT0298/180 - NSWC WHITE OAK 
SOIL DATA 
GP ENVIRONMENTAL 
SDG: 9503228 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

04-SBOl-1216 04-SBO2-1216 
03/30/95 03/30/95 
9503228028 9503228036 
NORMAL NORMAL 
95.5% 86.1 % 
UGlKG UGlKG 

RESULT QUAL CODE RESULT CIUAL CODE 
EXPLOSIVES 
1 P 4iTRlNl7RnRFN7FNE .,“,I-..\.... . ..-I-.-- 40.2 U 40.2 U 

1,3-DINITROBFN7FNF -. .--. .-. 37.21 U 37.21 U 

2,4,6-TRINITRv I VLUL ,-,TAl I W’Z,,E 35.59 U 35.59 U 
2 qmDI,,,IID”T”’ I lENE I I\” I “L”LI.L 51.57 U 51.57 U 

2,6-D’“’ ,..,TROTOLUENE 47.65 U 47.65 U 

2-AM INO+-DINITROTOLUENE 46.67 U 46.67 U 
2-NITROTOLUENE 81.39. U 81.39 U 
.Y .IITntxTAI I ICUC 
a-1.1 I lx” b “L”LI.L 

81 79 -...- u 81.79 U 
- 

” ““IN0-2,6-DINITROTOLUENE .rcII”I 40.85 U 40.85 U 
“-NIT 7.1.1. ROTOLUENE 87.25 U 07.25 U 

- 
I I.,” I-IMA 70.49 U 70.49 U 
.I,TrBncxz.&‘ICL,c 
n, I lT”PEI”LLI”E 35.21 U 

RDX 50.9 U 

35.21 U 

50.9 U 
162.65 u, 

. .-.. 
TETRYL 162.65 U 

1 

04-SBO3-1214 
03i30195 
9503228048 
NORMAL 
95.7 % 
UGIKG 

11 -SBO7-0607 
03/30/95 
9503228058 
NORMAL 
84.3 % 
UGIKG 
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STATISTICA: Nonparametric Statistics 02-01-00 08:57 PAGE 85 

WILCOXON RANK SUM 
/' -h 

data file: gwgfll-res.STA [ 43 cases with 33 variables ] 

CASE SELECTION CONDITIONS: 
Include if: 

V13='MANGANES' 

VARIABLES: 
1: RISK-GRO -9999 
2: HALF-RES -9999 

STAT. Mann-Whitney U Test (gwgfll-res.sta) 
NONPAR By variable RISK-GRO 
STATS Group 1: loo-SITE Group 2: 101-BKG 

Rank Sum Rank Sum 
variable SITE BKG U Z p-level 

HALF-RES 813.0000 133.0000 105.0000 .690849 -489665 

STAT. Mann-Whitney U Test (gwgfll-res.sta) 
NONPAR By variable RISK-GRO 
STATS Group 1: loo-SITE Group 2: lOl-BKG 

..e* 
Valid N Valid N 2*lsided 

variable SITE BKG exact p 

HALF-RES 36 7 .508331 



TETRA TECH NUS, INC. CALCULATION WORKSHEET 
PAGE 

cL’ENT$$fl~ in) A\T~ oA c 
JOB NUMBER 

x%7* 03& 
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OF 2 
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I cHEE% 
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TETFtA TECH NUS, INC. CALCULATION WORKSHEET PAGE 2 OF 2 
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, 

STATISTICA: Nonparametric Statistics 07-22-99 11:56 PAGE 501 

WILCOXON RANK SUM TEST 

,/* -” 

data file: gw2-res.STA [ 559 cases with 31 variables I 

CASE SELECTION CONDITIONS: 
Include.if: 

Vll="ALUMINUM" 

VARIABLES: 
1: RISK GRO -9999 

31: HALFIRES -9999 

data file: gw2-res.STA [ 559 cases with 31 variables ] 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="ALUMINUM" 

VARIABLES: 
1: RISK GRO -9999 

31: HALF-RES -9999 - 

I- 

STAT. Mann-Whitney U Test (gw2-res.sta) 
.NONPAR IBy variable RISK-GRO 
STATS Group 1: loo-SITE Group 2: 101-BKG 

Rank Sum ~ Rank Sum 
variable SITE ~ BKG 

HALF RES 751.0000 i 195.0000 / 85.00000 i -1.34880 i . 177410 I - I 
! -1.34880-j .177415-.[ 

{Mann-Whitney U Test (gw2-res.sta) ~1 
I 

I - 
I 

HALF RES 36 j 7 I 
I 

.187006 1 
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WILCOXON RANK SUM TEST 

data file: gw2-res.STA [ 559 cases with 31 variables ] 

CASE SELECTION CONDITIONS: 
1nclude.i.f: 

Vll="ARSENIC" 

VARIABLES: 
1: RISK GRO 

31: HALFIRES 
-9999 
-9999 

STAT. ;Mann-Whitney U Test (gw2-res.sta) 
NONPAR By variable RISK-GRO 
STATS iGroup 1: loo-SITE Group 2: lOl-BKG 

j Rank Sum ! Rank Sum 2 I 
variable SITE ' BKG ~ U Z p-level adjusted 1 p-level 

HALF RES 743.0000 

Mann-Whitney U Test (gw2-res.sta) 

36 7 / .111922 j 

1 



STATISTICA: Nonparametric Statistics 07-22-99 11:58 PAGE ,503 

WILCOXON RANK SUM TEST 

‘.-- \. 

data file: gw2-res.STA [ 559 cases with 31 variables ] 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="BARIUM" 

VARIABLES: 
1: RISK GRO -9999 

.31: HALF-RES -9999 - 

STAT. iMann-Whitney U Test (gw2-res.sta) 
NONPAR /By variable RISK-GRO 
STATS !Group 1: loo-SITE Group 2: lOl-BKG 

/ 
j Rank Sum Rank Sum I 

variable , SITE BKG U Z 
I 

p-level 1 

HALF-RES / 779.0000 j 167.0000 113.0000 -.427669 / .668895 

STAT. 'Mann-Whitney U Test (gw2-res.sta) 
NONPAR 1By variable RISK GRO 
STATS :Group 1: loo-SITE Group 2: lOl-BKG 

; cm, 
I 

variable i 
Valid N / Valid N 1 2*lsided 

SITE / BKG / exact p 
___~ 

HALF-RES I 36 j 687318 



STATISTICA: Nonparametric Statistics 

WILCOXON RANK SUM TEST 

data file: gw2-res.STA [ 559 cases with 31 variables ] 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="BERYLLIU" 

VARIABLES: 
1: RISK GRO -9999 

.31: HALF-RES -9999 - 

STAT. 
NONPAR 
STATS I----- variable 

1 HALF-RES 

4 

07-22-99 11:58 PAGE -504 

Mann-Whitney U Test (gW2-reS.Sta) 

By variable RISK-GRO 
Group 1: loo-SITE Group 2: lOl-BKG 

Rank Sum Rank Sum z 
SITE BKG U 'Z p-level / adjusted / ! p-level 

797.0000 / 149.0000 121.0000 / .164488 ; .869348 j . 164874 ' .869044 I 

STAT. Mann-Whitney U Test (gW2-reS.Sta) 

NONPAR ;By variable RISK-GRO 
STATS 'Group 1: loo-SITE Group 2: lOl-BKG 

Valid N 1 Valid N ' 2*lsided 
variable ~ SITE i BKG exact p 

HALF-RES 36 j 7 / .884911 ' 
I 
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WILCOXON RANK SUM TEST 

07-22-99 11:58 PAGE ,595 

_̂  I< 

data file: gw2-res.STA [ 559 cases with 31 variables I 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="CHROMIUM" 

VARIABLES: 
1: RISK GRO -9999' 

31: HALF-RES -9999 - 

STAT. iMann-Whitney U Test (gw2-res.sta) 
NONPAR ;By variable RISK-GRO 
STATS iGroup 1: loo-SITE Group 2: lOl-BKG 

Rank Sum 
variable SITE I 
HALF-RES 1 758.0000 j 188.0000 92.00000 j -1.11852 ; 

STAT. {Mann-Whitney U Test (gw2-res.sta) 
NONPAR IBy variable RISK-GRO 

, STATS Group 1: loo-SITE Group 2: lOl-BKG 

Valid N i Valid N 1 2*lsided 
variable SITE BKG exact p 

I 
HALF RES / 36 j 7 I .277105 - 
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WILCOXON RANK SUM TEST 

07-22-99 11:59 PAGE 506 

data file: gw2-res.STA [ 559 cases with 31 variables ] 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="COPPER" 

VARIABLES: 
1: RISK GRO -9999' 

31: HALFIRES -9999 

STAT. IMann-Whitney U Test (gw2-res.sta) 
NONPAR /By variable RISK-GRO 
STATS /Group 1: loo-SITE Group 2: lOl-BKG 

Rank Sum / Rank Sum Z 
variable 1 SITE i BKG U Z p-level adjusted p-level 

HALF RES 183.0000 .340076 -.964501 -334802 - : 763.0000 97.00000 I -.954030 , 

STAT. /Mann-Whitney U Test (gw2-res.sta) 
NONPAR iBy variable RISK GRO 

/ STATS Group 1: loo-SITE Group 2: lOl-BKG 

/ Valid N i Valid N 1 2*lsided 
variable ; SITE BKG / exact p 

-~--_____ 
HALF RES / 36 71 . 356339 - I 
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WILCOXON RANK SUM TEST 

data file: gw2-res.STA [ 559 cases with 31 variables ] 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="IRON" 

VARIABLES: 
1: RISK GRO -9999 

31: HALFIRES -9999 

STAT. Mann-Whitney U Test (gw2-res.sta) 
NONPAR By variable RISK-GRO 
STATS ,Group 1: loo-SITE Group 2: lOl-BKG 

) Rank Sum j Rank Sum ' I z ~ 
variable I SITE : BKG U Z / p-level adjusted ~ p-level 

HALF-RES ! 791.0000 
: II 

~ 155.0000 / 125.0000 I -.032898 / .973756 j -.032898 .973756 

STAT. IMann-Whitney U Test (gw2-res.sta) 
NONPAR By variable RISK-GRO 
STATS Group 1: loo-SITE Group 2: lOl-BKG 

_--- -.-_ Valid N / 
I 

Valid N 2*lsided 
variable SITE / BKG i exact p 

i 

HALF RES 36 j 7/ . 987170 - 



STATISTICA: Nonparametric Statistics 

WILCOXON RANK SUM TEST 

data file: gw2-res.STA [ 559 cases with 31 variables ] 

07-22-99 11:59 PAGE-508 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="LEAD" 

VARIABLES: 
1: RISK GRO -9949 

31: HALFIRES -9999 

1 
STAT. 'Mann-Whitney U Test (gw2-res.sta) 
NONPAR By variable RISK-GRO 
STATS Group 1: loo-SITE Group 2: lOl-BKG 

I 
I Rank Sum I Rank Sum / 

I I z 
variable : SITE ~ BKG / U Z / p-level j adjusted p-level 

1 
HALF-RES ~ 740.0000 I 206.0000 ; 74.00000 -1.71067 ~ .087151 -1.80371 / -071286 

STAT. 'Mann-Whitney U Test (gw2-res.sta) 
NONPAR By variable RISK-GRO 

, STATS Group 1: loo-SITE Group 2: lOl-BKG 
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07-22-99 11:59 PAGE-509 

data file: gw2-res.STA [ 559 cases with 31 variables I 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="MANGANES" 

VARIABLES: 
1: RISK GRO -9999 

31: HALF-RES -9999 - 

/ Rank Sum 
i iu 

Rank Sum 1 z 
variable.1 SITE ~ BKG , Z 

/ / 
HALF RES i 830.0000 116.0000 - 88.00000 j 1.250108 1 

STAT. iMann-Whitney U Test (gW2-reS.Sta) 
NONPAR 'By variable RISK-GRO 
STATS 'Group 1: lOO-SITE Group 2: lOl-BKG 

-._ ~ Valid N ' Valid N 2*lsided 
variable ~ SITE BKG exact p 

-.-~-~-- 
HALF RES 36 I 7 -222690 - 



STATISTICA: Nonparametric Statistics 07-22-99 11:59 PAGE.510 

WILCOXON RANK SUM TEST 

data file: gw2-res.STA [ 559 cases with 31 variables 1 

CASE SELECTION CONDITIONS: 
Include,if: 

Vll="MERCURY" 

VARIABLES: 
1: RISK GRO -9999 

31: HALFIRES -9999 

STAT. /Mann-Whitney U Test (gw2-res.sta) 
NONPAR /By variable RISK-GRO 
STATS !Group 1: 1OO:SITE Group 2: lOl-BKG 

Rank Sum Rank Sum Z I 
variable SITE BKG U Z‘ p-level adjusted j p-level 

-- 
HALF-RES ~ 885.0000 ~ 61.00000 , 33.00000 3.059475 / .002219 ~ 4.142262 / . 000034 

STAT. iMann-Whitney U Test (gW2lreS.Sta) 
NONPAR ,By variable RISK-GRO 
STATS Group 1: loo-SITE Group 2: 101-BKG 

I 
Valid N / Valid N ~ 2*lsided 

variable i SITE 1 BKG 1 exact p 
-+ 

HALF-RES : 36 / 7~ . 001191 
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WILCOXON RANK SUM TEST 

,,.- --* 
data file: gw2-res.STA [ 559 cases with 31 variables J 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="NICKEL" 

VARIABLES: 
1: RISK GRO -9995 

31: HALFIRES -9999 

STAT. Mann-Whitney U Test (gw2-res.sta) 
NONPAR By variable RISK-GRO 
STATS Group 1: 100:SITE Group 2: lOl-BKG 

~ Rank Sum i Rank Sum / 
variable ~ SITE ~ BKG 1 U Z p-level 

I 
HALF RES 1 779.0000 167.0000 - j 113.0000 / -.427669 i .668895 

STAT. 'Mann-Whitney U Test (gw2-res.sta) 
NONPAR : By variable RISK-GRO 
STATS 'Group 1: lOO-SITE Group 2: lOl-BKG 
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Ok-22-99 12:OO PAGE 512 

data file: gw2-res.STA [ 559 cases with 31 variables I 

CASE SELECTION CONDITIONS: 
Include if: 

Vll=‘"THALLIUM" 

VARIABLES: 
1: RISK GRO -9999 

31: HALFIRES -9999 

STAT. IMann-Whitney U Test (gw2-res.sta) 
NONPAR iBy variable RISK-GRO 
STATS lGroup 1: loo-SITE Group 2: lOl-BKG 

j Rank Sum / Rank Sum ! 
I I 
I 2 I 

variable / SITE I BKG : U z p-level j adjusted ~ p-level 
I 

HALF RES ~ 862.5000 / 83.50000 55.50000 - I 2.319280 I .020386 ' 2.492080 I .012705 

STAT. 'Mann-Whitney U Test (gWl?.-reS.Sta) 

/ NONPAR ;By variable RISK-GRO 
I STATS 
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WILCOXON RANK SUM TEST 

,/ -1. 

data file: gw2-res.STA [ 559 cases with 31 variables I 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="VANADIUM" 

VARIABLES: 
1: RISK GRO -9999 

31: HALFIRES -9999 

STAT. iMann-Whitney U Test (gw2-res.sta) 
NONPAR By variable RISK-GRO 
STATS :Group 1: loo-SITE Group 2: lOl-BKG 

! Rank Sum j Rank Sum i 
variable SITE j BKG U Z 

HALF-RES 812.5000 i 133.5000 j 105.5000 .674401 I 

STAT. IMann-Whitney U Test (gw2-res.sta) 
NONPAR 'By variable RISK-GRO 
STATS Group 1: loo-SITE Group 2: lOl-BKG 

,, - r Valid N : Valid N 2*lsided 
variable 

/ 
SITE BKG 1 exact p 

! 
HALF-RES 36 j 7 .508331 
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WILCOXON RANK SUM TEST 

07-22-99 12:02 PAGE.514 

data file: sb2-res.STA [ 108 cases with 31 variables ] 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="ALUMINUM" 

VARIABLES: 
1: RISK GRO -9999 

31: HALFIRES -9999 

STAT. [Mann-Whitney U Test (sb2-res.sta) 
NONPAR !By variable RISK-GRO 
STATS lGroup 1: loo-SITE Group 2: lOl-BKG 

j Rank Sum 
variable j 

~ Rank Sum 
SITE ~ BKG U 2 

HALF RES ; 52.00000 1 119.0000 , 7.000000 ~ -2.95812 - 
, 

STAT. /Mann-Whitney U Test (sb2-res.sta) 
NONPAR 'By variable RISK-GRO 
STATS 'Group 1: loo-SITE Group 2: 101-BKG 

,I. I_ i Va1id.N i Valid N j 2jlsided 
variable / SITE BKG exa,ct p 

/ 
HALF RES j 9 .001851 - 

I. 
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data file: sb-res.STA [ 72 cases with 32 variables ] 

CASE SELECTION CONDITIONS: 
Include if: 

V12="ARSENIC" 

VARIABLES: 
1: RISK GRO -9999 

32: HALFIRES -9999 

STAT. IMann-Whitney U Test (sb-res.sta) 
NONPAR jBy variable RISK-GRO 
STATS !Group 1: loo-SITE Group 2: 101-BKG 

1 Rank Sum 
variable 

1 Rank Sum z ' 
: SITE I BKG U 2 p-level adjusted p-level 

HALF-RES 1 50.00000 ~ 121.0000 5.000000 -3.13473 .001722 / -3.13797 .001703 
, 

STAT. iMann-Whitney U Test (sb-res.sta) 
NONPAR !By variable RISK GRO 
STATS !Group 1: loo-SITE Group 2: lOl-BKG 

Valid N Valid N 2*lsided 
variable ; SITE BKG exact p 

I 
HALF-RES j 9 : 9 .000782 

/ 
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WILCOXON RANK SUM TEST 

_z I. 

data file: sb2-res.STA [ 108 cases with 31 variables 1 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="CADMIUM" 

VARIABLES: 
1: RISK GRO -9999 

31: HALF-RES -9999 - 

STAT. !Mann-Whitney U Test (sb2-res.sta) 
NONPAR 'By variable RISK-GRO 
STATS !Group 1: loo-SITE Group 2: lOl-BKG 

Rank Sum j Rank Sum 
variable I SITE i BKG U p-level 

I ___- 
HALF RES j 120.0000 j 51.00000 6.000000 i 3.046424 , .002318 

STAT. #Mann-Whitney U Test (sb2-res.sta) 
NONPAR .By variable RISK-GRO 
STATS Group 1: loo-SITE Group 2: lOl-BKG 

'. w_ Valid N ~ Valid N 2*lsided 
variable / SITE ~ BKG 1 exact p 

/ 
; HALF RES ' 9 91 . 001234 - 
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07-22-99 12:04 PAGE ,516 

data file:, sb2-res.STA [ 108 cases with 31 variables ] 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="CHROMIUM" 

VARIABLES: 
1: RISK GRO -9999 

31: HALF-RES -9999 - 

STAT. iMann-Whitney U Test (sb2-res.sta) 
NONPAR ! By variable RISK-GRO 
STATS jGroup 1: loo-SITE Group 2: lOl-BKG 

j Rank Sum j ! Rank Sum Z 
variable SITE j BKG U z p-level adjusted p-level 

, 
HALF RES 61.00000 / 110.0000 j 16.00000 / -2.16340 -030518 -2.16340 .030518 - 

STAT. 'Mann-Whitney U Test (sb2-res.sta) 
NONPAR 'By variable RISK-GRO 
STATS 'Group 1: loo-SITE Group 2: 101-BKG 

Valid N / Valid N ~ 2*lsided 
variable SITE I BKG exact p 

I--. _I 

I - HALF RES g I 9 ; .031469 1 
I I 
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WILCOXON RANK SUM TEST 

,/ ‘-_ 

data file: sb2-res.STA [ 108 cases with 31 variables I 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="IRON" 

VARIABLES: 
1: RISK GRO -9999 

.31: _ HALF-RES -9999 

I I 

STAT. IMann-Whitney U Test (sb2-res.sta) 
NONPAR IBy variable RISK-GRO 
STATS l,Group 1: loo-SITE Group 2: lOl-BKG 

/ Rank Sum Rank Sum 
variable i SITE BKG U Z 

HALF-RES j 61.00000 i 110.0000 16.00000 -2.16340 

STAT. /Mann-Whitney U Test (sb2-res.sta) 
NONPAR ,By variable RISK-GRO 
STATS iGroup 1: loo-SITE Group 2: lOl-BKG 



STATISTICA: Nonparametric StatiStiCS 07-22-99 '12:04 PAGE.518 

WILCOXON RANK SUM TEST 

data file: sb2-res.STA [ 108 cases with 31 variables 1 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="MANGANES" 

VARIABLES: 
1: RISK GRO -9999 

31: HALFIRES -9999 

STAT. /Mann-Whitney U Test (sb2-res.sta) 
NONPAR IBy variable RISK-GRO 
STATS 'Group 1: loo-SITE Group 2: lOl-BKG 

/ 
Rank Sum / Rank Sum 

variable SITE ~ BKG u Z I z p-level 1 adjusted p-level 

HALF-RES i 68.00000 I 103.0000 23.00000 -1.54529 .122287 -1.54529 ' . 12?287 

STAT. iMann-Whitney U Test (sb2-res.sta) 
NONPAR :By variable RISK-GRO 
STATS :Group 1: loo-SITE Group 2: 101lBKG 



STATISTICA: Nonparametric Statistics 
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07-22-99 12:05 PAGE.519 

,__c ‘_ 

data file: sb2-res.STA [ 108 cases with 31 variables I 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="MERCURY" 

VARIABLES: 
1: RISK GRO -9499 

-31: HALF-RES -9999 - 

STAT. /Mann-Whitney U Test (.sb2-res.sta) 
NONPAR !By variable RISK-GRO 
STATS /Group 1: loo-SITE Group 2: lOl-BKG ------I 

/ Rank Sum / Rank Sum 
I 

variable i SITE BKG Z. 

HALF RES ; 119.0000 - 52.00000 / 7.000000 j 2.958122 

STAT. :Mann-Whitney U Test (sb2-res.sta) 
NONPAR !By variable RISK-GRO 
STATS iGroup 1: loo-SITE Group 2: lOl-BKG 

: I.. / Valid N Valid N i 2*lsided 
variable / SITE BKG exact p 

HALF RES / 9; . 001851 - 
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07-22-99' 11:49 PAGE.495 

, ,+--* 
data file: sd-res2.STA [ 80 cases'with 31 variables ] 

CASE SELECTION CONDITIONS: 
Include, if: 

Vll="ALUMINUM" 

VARIABLES: 
1: RISK GRO -9999 

31: HALF-RES -9999 - 

'STAT. IMann-Whitney U Test (sd-res2.sta) 
NONPAR 'By variable RISK-GRO 
STATS Group 1: loo-SITE Group 2: lOl-BKG 

~ Rank Sum i Rank Sum z 1 
variable ~ SITE ! BKG U Z 

- 
HALF-RES / 37.00000 : 173.0000 27.00000 , -.472456 ! 

/ 

STAT. IMann-Whitney U Test (sdlres2.sta) / 
NONPAR ;By variable RISK-GRO / 

1 STATS Group 1: loo-SITE Group 2: 101~BKGI 
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WILCOXON RANK SUM TEST 

data file: sd-res2.STA [ 80 cases with 31 variables ] 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="CHROMIUM" 

VARIABLES: 
1: RISK GRO -9999 

31: HALF-RES -9999 . * 
- 

STAT. ~Mann-Whitney U Test (sd res2.sta) 
NONPAR By variable RISK-GRO - 
STATS Group 1: loo-SITE Group 2: lOl-BKG 

I 
~ Rank Sum ~ Rank Sum Z 

variable ~ SITE BKG U Z 
I p-level adjusted I p-level 

I 
HALF RES : 40.00000 - 1 170.0000 / 30.00000 ~ -.188982 .850108 / -.188982 / .850108 

STAT. !Mann-Whitney U Test (sd-res2.sta) 
NONPAR jBy variable RISK GRO 
STATS iGroup 1: 100-SITE Group 2: 101-BKG 

variable SITE / BKG exact p 
/ 

HALF RES 4 ' 16 .891641 - 

I . 
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WILCOXON RANK SUM TEST 

-*. 

data file: sd-res2.STA [ 80 cases with 31 variables 1 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="IRON" 

VARIABLES: 
1: RISK GRO -9999 

31: HALFIRES -9999 

STAT. IMann-Whitney U Test (sd-res2.sta) 
NONPAR IBy variable RISK GRO 
STATS /Group 1: loo-SITE Group 2: lOl-BKG 

I I 
j Rank Sum I Rank Sum Z 

variable / SITE j BKG U Z p-level adjusted 
I 1 

HALF RES 181.0000 19.00000 -219312 -1.22838 - 1 29.00000 -1.22838 / 

I I 

STAT. /Mann-Whitney U Test (sd-resZ.sta) 
NONPAR 'By variable RISK-GRO 
STATS 'Group 1: loo-SITE Group 2: 101-BKG 

-_ ~ Valid N / Valid N ~ 2*lsided 
variable 1 SITE / BKG exact p 

1 / 
HALF-RES I 4 ~ 16 -248504 
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WILCOXON RANK SUM TEST 

data file: sd-res2,STA [ 80 cases with 31 variables ] 

07-22-99 11:50 PAGE-4.98 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="MANGANES" 

VARIABLES: 
1: RISK GRO -9999 

31: HALF-RES -9999 - 

STAT. iMann-Whitney U Test (sd-res2.sta) 
NONPAR ibY variable RISK GRO 
STATS /Group 1: loo-SITE Group 2: lOl-BKG 

; Rank Sum Rank Sum Z I 
variable j SITE : BKG U Z p-level adjusted i p-level 

/ I 
HALF-RES / 11.00000 199.0000 1.000000 -2.92922 .003400 -2.92922 I .003400 

. 

STAT. iMann-Whitney U Test (sd-res2.sta) 
NONPAR !By variable RISK-GRO 
STATS iGroup 1: loo-SITE Group 2: lOl-BKG 

j Valid N Valid N 2*lsided 
variable / SITE BKG exact p 

HALF-RES ~ 4 
; 

16 / .000826 
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WILCOXON RANK SUM TEST 

/, x 
data file: sw-res.STA [ 20 cases with 31 variables ] 

CASE SELECTION CONDITIONS: 
Include if: 

Vll="MANGANES" 

VARIABLES: 
1: RISK GRO -9999 

31: HALF-RES -9999 - 

IMann-Whitney U Test (sw-res.sta) 
/By variable RISK-GRO 

loo-SITE Group 2: lOl-BKG 

/ Rank Sum Rank Sum 
variable I SITE 

/ Z I 
BKG I U Z p-level , adjusted : p-level 

~ 40.00000 / 170.0000 j 30.00000 I -.188982 / .850108 / -.189053 1 / .850052 1 

~Mann-Whitney U Test (sw-res.sta) 

HALF RES - 4 j 16 / .891641 1 
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EXECUTIVE SUMMARY 

Tetra Tech NUS, Inc. (TtNUS), formerly Brown & Root Environmental (B&R Environmental), was tasked to 

perform a Background Investigation (BI) for the former Naval Surface Warfare Center, White Oak (NSWC- 

White Oak) Silver Spring, Maryland, by the U.S. Navy (Navy) Northern Division Naval Facilities 

Engineering Command (NAVFAC) under Contract Task Order (CTO) 273. This former naval facility is 

located approximately 1 mile north of Interstate 495 (Washington, DC beltway) in Prince George’s and 

Montgomery Counties. Approximately 635 of the 710 total acres of this facility are undeveloped. NSWC- 

White Oak was listed on the Base Realignment and Closure (BRAC) IV list in 1995 and has since closed. 

The property has been transferred to the General Services Administration and the United States Army. 

This BI attempts to establish a basewide background database for the property that will be used for 

current and future investigations. The information can be used to determine whether samples from known 

or suspected Installation Restoration Program (IRP) Sites, solid waste management units (SWMUs), or 

areas of concern (AOCs) at the Base have contaminant concentrations above naturally occurring 

background concentrations. 

Environmental sampling for the BI was conducted from October 10, 1997 through November 21, 1997, 

concurrent with TtNUS site inspection and site screening field investigations at NSWC-White Oak, and 

between September 29 and October 2, 1998. As part of the BI field effort, three new monii:oring wells 

were installed and sampled, 10 surface and subsurface soil samples were collected, ;and seven 

sediment/surface water samples were collected. These samples, with the exception of the subsurface soil 

samples, were analyzed for Target Compound List (TCL) pesticides/polychlorinated biphenyls’ (PCBs), 

polycyclic aromatic hydrocarbons (PAHs), Target Analyte List (TAL) inorganic% and geotechnical 

parameters. The subsurface soil samples were analyzed only for TAL inorganic parameters. This BI data 

set was supplemented with data from existing wells and soil sampling efforts conducted during previous 

studies at NSWC-White Oak (B&R Environmental, September 1997 and B&R Environmental, August 

1995). 

Nine supplemental sediment and surface water samples were collected from the tributaries originating 

within or passing through the NSWC-White Oak property for use in a future base-wide stream 

characterization study. This study will be completed in conjunction with a remedial investigation of seven 

IRP Sites at NSWC-White Oak during 1998 and 1999. Samples collected at these nine locations were 

analyzed for pesticides/PCBs, PAHs, TAL inorganic% and other miscellaneous inorganic and geotechnical 

parameters. 
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The following conclusions can be drawn from the background investigation field effort, data set, and 

statistical analyses performed on the background data set: 

l There are sufficient numbers of samples to characterize background groundwater, surface water, 

sediment, surface soil, and subsurface soil. Coefficients of variation and frequency of detection were 

examined for the current background data sets to make this determination. 

l The collected data are of sufficient quality to be used for background comparisons in risk 

assessments, remedial investigations, RCRA facility investigations, and other environmental 

investigations conducted at NSWC-White Oak. Three monitoring wells, 10 soil borings, and seven 

sediment/surface water samples were installed and sampled expressly for the BI. Every effort was 

made to ensure that the samples were collected from pristine, undisturbed areas not influenced by 

IRP sites, SWMUs, or AOCs. All sample data in the background data set were validated in 

accordance with EPA Region III guidelines (EPA, 1993, and EPA, 1994). 

l Soil and groundwater samples were evenly distributed across the NSWC-White Oak property. Since 

there was no bias regarding sample distribution, the background database is valid for future 

comparisons to suspected IRP sites, SWMUs, or AOCs anywhere at NSWC-White Oak. 

l Sediment and surface water samples were collected upstream and off the Base property to minimize 

the potential impact of Base operations on stream quality. All samples were collected within the Paint 

Branch watershed. 

l Detections of inorganics were infrequent for all media types when analyses were available. The 

inorganic profile of the background samples was not impacted by the presence of low-level organic 

constituents. Analyses for volatiles, semivolatiles, and energetics compounds were not performed on 

samples collected specifically for the BI. 

l The inorganic concentrations reported in the surface soils and subsurface soils are within the range of 

background concentrations reported for surface soils in the eastern United States (Shacklette and 

Boerngen, 1984). With few exceptions, the concentrations reported are also within the range of 

values reported for surface soils of the state of Maryland (Dragun, 1991). 
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l The inorganic profile for background surface and subsurface soils is not the same. Generally, metals 

concentrations are higher in subsurface soil samples than surface soil samples collected from the 

same locations. 
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1 .O INTRODUCTION 

This BI report was prepared for the former NSWC-White Oak, Silver Spring, Maryland, through the U.S. 

Navy Northern Division Naval Facilities Engineering Command (NAVFAC). The report was prepared by 

TtNUS, formerly B&R Environmental, under CT0 273 for the CLEAN, Contract Number N62!472-90-D- 

1298. The report provides the results of the background characterization of environmental media at 

NSWC-White Oak. The characterization included sampling soil, groundwater, surface water, and 

sediment in the general vicinity of NSWC-White Qak. 

1.1 PURPOSE OF THE REPORT 

The primary goal of the BI report was to collect, present, and evaluate data that may be used to represent 

background conditions at NSWC-White Oak. Several IRP sites, SWMUs, and AOCs at NSWCWhite Oak 

are currently under investigation. Background data are needed to distinguish between chemical 

concentrations that are related to past or current activities at these IRP Sites, SWMUs, and AOCs and 

those that are representative of naturally occurring conditions or that may be attributable to non-site- 

related anthropogenic activities (e.g., the historic, widespread, and routine application of pesticicles). 

In overview and in accordance with United States Environmental Protection Agency (EPA) guidance, 

background samples were collected at NSWC-White Oak and in the general vicinity of NSWC-White Oak 

so that media characteristics (e.g., soil types) would be similar to those observed at the IRP sites, 

SWMUs, and AOCs under investigation. The background samples were collected at locations not 

anticipated to be contaminated as a result of site-related activities. Groundwater flow direction was also 

considered in selecting background sampling locations. 

1.2 SITE LOCATION DESCRIPTION 

NSWC-White Oak was a Navy-owned and -operated laboratory for naval surface warfare research. The 

facility is located approximately 5 miles north of Washington, D.C., off New Hampshire Avenue in Silver 

Spring, Maryland (see Figure l-l). The facility is located in both Prince George’s and Montgomery 

Counties. NSWC-White Oak is bordered by the Adelphi Laboratory Center and the United States Naval 

Reserve (USNR) Training Center, along with a mixture of residential, park, industrial, and commercial 

properties. 
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NSWC-White Oak was originally established in 1944 as the Naval Ordnance Laboratory (NOL), with a 

mission to carry out research in guns and explosives. Throughout the years, the mission was expanded 

to include research involving torpedoes, mines, and projectiles. In September 1974, NOL combined with 

the Naval Weapons Laboratory, Dahlgren,.Virginia, to become the Naval Surface Weapons Center, which 

was renamed the Naval Surface Warfare Center, Dahlgren Division, in 1988. After that time, ,the facility 

functioned as the prindipal Navy Research Development, Test, and Evaluation Center for surface warfare 

weapon systems, ordnance technology, strategic systems, and undetwater weapons systems. 

NSWC-White Oak was identified as a Base Realignment and Closure (BRAC) facility and was’ closed in 

1997; the property was transferred to the General Services Administration (GSA) and the United States 

Army. Plans are being developed for reuse of the NSWC-White Oak property. 

1.3 PHYSIOGRAPHY AND TOPOGRAPHY 

. i +.\ 

NSWC-White Oak is located near the boundary between the Piedmont and Coastal Plain Physiographic 

Provinces. The facility lies in gently rolling terrain. The topographic expression of the area represents the 

result of deeply incised, dendritic stream channel pattern. Local drainage patterns are dominated by Paint 

Branch and its tributaries. 

The highest elevation on the site is approximately 398 feet above mean sea level. The lowest elevation is 

roughly 145 feet above mean low water. The terrain of the western portion of the base slopes generally 

eastward toward Paint Branch, with an approximate 3.5 percent grade. Similar grades are encountered in 

the eastern portion of the facility, but slopes trend generally more southward or are locally influenced by 

proximity to Paigt Branch and its tributary drainages. Near stream channels, the ground slopes increase 

to as much as 65 percent. 

1.4 METEOROLOGY 

“,.. 

Summers at NSWC-White Oak are warm and humid, and winters are mild. The seasonal temperature 

variation is about 43” F. The warmest weather occurs in July, with daily temperatures ranging ,from 69” F 

to 88” F. The coldest weather occurs in late January and early February, with daily temperatures ranging 

from 28” F to 44” F. The average annual precipitation is approximately 44 inches. Seasonal variation in 

precipitation is not pronounced, gradually fluctuating between a typical minimum of 3 inches in February to 

a typical maximum of 5 inches in August. Snowfall accumulations of more than 10 inches are rare, with 

the greatest snowfalls occurring in January and February. . 
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The mean annual wind speed varies between 8 miles per hour in August and 11 miles per hour in March. 

The prevailing direction is from the south most of the year, except for northwesterly winds that occur 

during December, January, and March. 

1.5 SOILS 

The facility soils, except for streambed soils, tend to be moderately to excessively well drained and 

moderately to severely eroded. The soils generally fall within one of two major associations present in the 

vicinity: the Gleneig-Manor-Chester (GMC) association and the Chillium-Beltsville-Croom (CBC) 

association. The GMC association is developed in materials weathered from Piedmont metamorphic 

rocks, and the CBC association is derived from Coastal Plain materials. Soils at the facility tend to be 

moderately acidic, with a pH ranging from 4 to 6 Standard Units (SUs). This may be due to the presence 

of hydroxyl, humic, and fulvic acids derived from decaying organic matter. 

1.6 GEOLOGY 

NSWC-White Oak lies along the boundary between the Piedmont and Coastal Plain Physiographic 

Provinces. The boundary, known as the Fall Line, represents the contact between older Piedmont Plateau 

rocks to the west and the younger Atlantic Coastal Plain sedimentary units to the east. In the NSWC- 

White Oak area, the Fall Line extends from the southwest to the northeast and roughly parallels the 

Montgomery-Prince George’s County line boundary. Physically, the Fall Line represents the contact 

where older Piedmont rocks, exposed to the northwest, dip beneath Coastal Plain sediments that increase 

in thickness to the southeast. The topography of both provinces in the NSWC-White Oak area is 

characterized by rolling hills with steeply eroded stream valleys. 

Underlying NSWC-White Oak, unconsolidated sedimentary units of the Coastal Plain Province overlie 

fractured metamorphic and igneous rocks of the Piedmont Province. The Coastal Plain sediments 

include, in ascending order, the Potomac Group, the Upland Sand and Gravel, and Quaternary alluvial 

deposits. The Potomac Group is of Cretaceous age.and consists of a sand, gravel, and silt unit and a clay 

unit. The Upland Sand and Gravel is of Tertiary age and consists of sand, gravel, and silt with clay lenses. 

The Coastal Plain sediments are less t.han a few tens of feet thick at the facility. 

The Piedmont bedrock extending below the Coastal Plain sediments consists of the Wissahickon 

Formation, a diamictite gneiss of late Precambrian age. The upper 50 to 70 feet of the Wissahickon 

Formation has weathered to an unconsolidated saprolite. The saprolite is a clayey material retaining the 

parent material structure. The Wissahickon Formation accounts for approximately 50 percent of the 
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surficial geology at NSWC-White Oak. Bedrock outcrops of the Wissahickon Formation occur along Paint 

Branch in the central portion of the facility. 

1.7 HYDROGEOLOGY 

Groundwater occurs in both unconfined and confined conditions under the facility. The sand and gravel 

units of the Coastal Plain Province and the upper most weathered zone of the saprolite of the Wrssahickon 

Formation comprise the unconfined or water-table aquifer. The thickness of the saprolite varies with the 

degree of weathering. Where erosion has removed the overlying Cretaceous and Tertiary sedirnents, the 

saprolite is thicker due to greater exposure to weathering processes. Based on drill logs from field 

investigations, the saprolite may act as an aquitard in places where it has a high clay content and 

unfractured texture. Therefore, the saprolite can limit the water flow between the overlying water table 

and the underlying fractured Wtssahickon Formation when there is a high clay content. Groundwater flow 

within the competent bedrock is limited to fractures and probably occurs under confined conditions at most 

sites. Well construction information is provided in the previously referenced studies. 

HYDROLOGY 

NSWC-White Oak lies entirely within the drainage basin of Paint Branch, a lZmile-long tributary to the 

Northeast Branch of the Anacostia River. Like other streams in the region, Paint Branch is a gaining 

stream, which is perennially supported by shallow groundwater discharge from small springs and seeps 

along its length. Another perennial stream, Westfarm Branch, flows through the eastern portion of the 

property. It originates approximately 1 mile to the north and joins Paint Branch just south of the property 

line. 

In addition to perennial streams, the facility is traversed by eight intermittent streams, all of which 

discharge to Paint Branch either on the property or nearby. Several of these streams are very small and 

are not mapped by the United States Geological Survey. 

EPA GUIDANCE ON BACKGROUND CHARACTERIZATION 

Characterization of background environmental media is often necessary for environmental site 

investigations. EPA has published several documents that discuss procedures to select nurnbers and 

locations of sampling points, data quality objectives, data validation procedures, statistical methods for 

evaluating data, and final end use of background data and statistics. These procedures were consulted 

by TtNUS during conduct of the Bl. 
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The general procedures to be used in a Comprehensive Environmental Response Compensation and 

Liability Act (CERCLA) remedial investigation (RI) are outlined in Guidance for Conducting Remedial 

investigations and Feasibility Studies under CERCLA (EPA, 1988a). In this document, EPA states that 

,sampling should be conducted in areas perceived to be upgradient from the contaminant source to identify 

background levels and to determine whether there are contributions of contaminants from other sources. 

However, no details are provided about the amount or quality of data or the methods of data evaluation 

necessary for background characterization. 

Background characterization is further discussed in the document entitled “Risk Assessment Guidance for 

Superfund Human Health Evaluation Manual, Part A , Interim Final” (EPA, 1989c). In this document, it is 

stated that “background samples are collected at or near the hazardous waste site in areas not influenced 

by site contamination. They are collected from each medium of concern in these offsite areas. That is, 

the locations of background samples must be from areas that could not have received contamination from 

the site, but do have the same basic characteristics as the medium of.concern at the site. 

Guidance on background characterization for Resource Conservation and Recovery Act (RCRA)-related 

studies is provided in the following documents: 

l RCRA Ground-Water Monitoring Technical Enforcement Guidance Document (EPA, 1986) 

l Statistical Methods for Evaluating Ground-Water Monitoring from Hazardous Waste Facilities, Final 

Rule (EPA, 1988b) 

l Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities, Interim Final Guidance (EPA, 

1989b) 

l Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities, Addendum to Interim Final 

Guidance (EPA, 1992a) 

RAGS suggests the following guidance for “detailed information on soil sampling locations, general soil 

and vegetation conditions, and sampling equipment, strategies, and techniques”: 

l Soil Sampling Quality Assurance Guide (EPA, Review Draft 1989a) 

l Determination of Background Concentrations of lnorganics in Soils and Sediments at Hazardous 

Waste Sites (EPA, 1995) 
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2.0 PREVIOUS STUDIES 

Several environmental investigations have been conducted at NSWC-White Oak; however, only data 

‘collected during the Design Verification Study (B&R Environmental, August 1995).and the groundwater 

sampling work completed in the summer of 1997 (B&R Environmental, September 1997) were considered 

for inclusion into the background data set for NSWC-White Oak. Data collected during the fall of 1997 and 

the fall of 1998 specifically for the BI are also includdd in the data set. 

The Design Verification Study presented the results of environmental investigations conducted at six IRP 

sites at NSWC-White Oak and the results of three subsurface soil samples collected for th!e express 

purpose of characterizing background conditions at NSWC-White Oak. After review of the sampling 

locations, it is believed that the data collected during this study were suitable for inclusion in the 

subsurface soil database. However, only the inorganic data collected during the Design Verification Study 
. 

were used for this purpose. These data are provided in Table 2-l. 

Two groundwater monitoring wells were installed during previous environmental studies at NSWC-White 

Oak to characterize background groundwater conditions (BGW16 and BGW40). Both wells aplpear to be 

located upgradient of all IRP sites, SWIMS, and AOCs. These wells were sampled on five occasions; 

however, only the results of the most recent sampling events (1997 and 1998) were used to characterize 

background. Data collected prior to 1997 are of unknown quality and have been excluded from the 

background data set. The June 1997 data are provided in Table 2-2. 
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TABLE 2-1 

BACKGROUND DATA - SUBSURFACE SOIL 
DESIGN VERIFICATION STUDY - 1995 

FORMER NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

Parameter BGQI BG-02 BG-03 
lnorganics (mglkg) ____ _-- . .._ --------- --_--.-- .-.-- .- __-_ - 

! aluminum >4100: 734 8000 ____ -_.. -;-. --. 
antimony 

o.404: -_ o.42-..--..-.-.-.. d.394 

, arsenic 2.55: 0.69 ND ._____ -- -. - . _.--_ -. -. _.~-- .-. --_. - 
barium 32.9’ 4.77 20.6 

t 

----_ 
beryllium 0.67;' _ _ .._ . __ --.---.. ---_ -.-.-- .._ . . . . 
cadmium ND, ____- --- 
&calcium 1 ND. 

0.467 2.37 
ND ND 
ND: 299 __-__ - ____- -d-------..------ -~.. 

ohrom’um!e- _-i -. 15.1’ _. 
I cobalt 3.96’ 
: copper 7.83' 
cyanide ND _ ____ --. -.-- ..--_-_-... ._ 

Tr&i 15300’ 
lead 5 _.-_ ..- -... - -- --- 
‘magnesium 532' 

t -- --- 
#manganese ! 14.1' __.-. .- .-. AL.. -.. 
I mercury . . .-!--..-...- 0.055’ --.. ..-. ~- - - _ . 
nickel 5.7 
I potassium -348 
selenium ND’ 
1 silver -___.__ ---.---_-.A ND 
sodium 69.4 
i vanadium 27' .- .- .- .-...--..--- -. . - - 
izinc .11.8' --+.-.------i ---- ..-. --. 
1 I _A_-_- -.------G-----.-. _ - 

Notes: 
‘ND - Non detect 

7.89’ 3.9 
2.27 15.3 
iti.- 8.11 

’ ND’ ND 
2680' 4700 
2.37' 3.02 

ND’ .-. 763 
2.15' 209 

ND’ -. ND 
Nd’ 3.58 

31.1 954 
ND ND 
ND’ ND 

46.8' 52.4 
14.8' 5.53 

0.815 15.5 

-..-... - 
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._ _.- _.-. .-. 
antimony 2’u 2’U _.__..._ __ .--. _.. .-..-+ ..--....- - ,. ..- __-.. -- 
arsenic 2.6;U 2.6 U, ..- .----. 

--- 
__.___ . -,- 

> 
- ---- 

! barium 401 32.2 : 

- 
- 

___-- ---.--... _I _- -... 

beryllium - __ _-_- --...- - -f. - - 
cadmium - ___-~ _---.--i.-- - 
tcalcium 

- -b.3jUi-. .----o.4s:~- 

0.2:u ! 0.2iu 
4530!K 3460’K 

TABLE Z-2 

BACKGROUND DATA - GROUNDWATER 
FORMER NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

JUNE 199? 

Parameter BGW16 BGW40 
I 
V ‘OCS (ug/L) i.- __._ -.,- :. 

chloroform 6 
s - 

IU 

‘VOCS (ug/L) __._. __.__._._ -. ._- .-.. L .-.. -- - I _..L_ _ ._-- .- 
None detected -____ T-- -. ..- - --. - -. 

AL lnorganics (ug/L) __.- - 
.aluminum 3430 28O.K 

i 

- 

-.-z. -.---- ------ -. --1--.--- .--- - 
‘chromium 17.4, 3.9’ 
.cobalt.- 

..---. -- . -- -*..... 
1.6.U 4.1. 

copper 9.4. I ~. i4.2 _ . ___ ---.-.-... .-- _. ----.- 
cyanide 5U 5U -- :--- 
: iron 2i40’L :--- 

--.- 
513 L 

-.<__.. --- -- -. 
- 

: lead 1.4,L --l.l’U ..- ~..- _....: ..- .--- -- 
j magnesrum 5410’K 2370 K 

--.- manaGes& 23.8’. .- 48.6’ 
-.. 

_ _. ” 

~ mercury _ .- _... -.-.--- .--. -._ - .O.l :u 

nickel 13’ -. .__... ---. ..-.- -. 
-1 ootassium 

: _ 
1530. .- 

-0.1 u 
10.4 
411’ 

1--- ..-- -.. 

selenium 2.4.K 1.6’U -._ .---- -------- -- - 
silver 0.5.u - 0.5’u -. 
i sodium 691O;L / .- 72501L 

_. I.___ ..-. -.- 

/thallium 2.6;U j - -2.7.U ._ __ -.- -- .--.-..-- -.-_.. -. 
‘vanadium 7.21 0.69: , 
zinc 33.8i : 38.7’ 

-__ ..-.---..-_. -.-. ..- __ __.. -A.--.- -.. i-..- - -. 

. c 

: -. --- 

1 U - Non detect at-tincentration shown 
!LiBia&hi& _ i- --- ___ ._ .-... -.. 1 -~ 
1 K - Biased low 
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/--- 3.0 DEVELOPMENT OF THE BACKGROUND DATA SET 

Section 3.0 describes the field investigations that have been conducted to collect background data, 

presents the results of the background field investigation, and evaluates data. for inclusion in the 

background data set for NSWC-White Oak. The field investigation for background data was conducted 

concurrently with the site inspection and site screening field investigations at NSWC-White Oalk between 

October lo,1997 and November 21, 1997. Additional groundwater sampling was conducted in 

September and October 1998. 

As part of the BI fietd effort, three new monitoring wells were installed and sampled, two existing 

background groundwater monitoring wells were sampled, 10 surface and subsurface soil samples were 

collected, and seven sediment/surface water samples were collected. These samples, except for the 

subsurface soil samples, were analyzed for TCL pesticides/PCBs, PAHs, TAL inorganics, and and 

geotechnical parameters. The subsurface soil samples were analyzed only for TAL inorganic parameters. 

This BI data set was supplemented with data from existing wells and soil sampling efforts conducted 

during previous studies at NSWC-White Oak (B&R Environmental, September 1997 and B&R 

/ ..\ Environmental, August 1995). 

3.1 GROUNDWATER 

Groundwater data for three monitoring wells installed during the BI and two monitoring wells installed 

during previous investigations were considered for inclusion in the background data set for the uppermost 

groundwater zone at NSWC-White Oak. The BI did not pursue characterization of the deeper aquifer 

zones underlying NSWC-White Oak, because the shallow aquifer has been the primary focus of 

groundwater studies conducted at the site. Wtth a few exceptions, groundwater in proximity tab the former 

NSWC-White Oak property is not utilized as a drinking water source. In addition it is believed that the 

saprolite underlying the unconsolidated Coastal Plain sediments serves as an aquitard, which limits the 

vertical migration of contaminants to the bedrock aquifer. If determined to be necessary, chalraterization 

of the deeper aquifer(s) will be performed under separate study. 

3.1 .I Backqround lnvestiaation Samplinn Program 

The following monitoring wells were installed during the BI: 

BGWl 00 
BGWl 01 
BGW102 
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The selection of the three background monitoring well locations for the BI was based on the project 

objectives. The location selection process focused primarily on the groundwater flow patterns in the 

general areas of the proposed monitoring well locations in relation to NSWC-White Oak’s IRP sites, 

SWMUs, and AOCs, as well on selecting remote locations away from historic and current facility operation 

areas. No hydrogeologic data were available to determine shallow groundwater flow patterns in the local 

areas due to their relatively remote locations; therefore, the assumptions made regarding the groundwater 

flow directions are primarily based on land surface topography. The locations of the newly installed and 

existing background monitoring wells and the lotitions of selected IRP sites, SWMUs, and AOCs, relative 

to background sample locations for NSWC-White Oak are provided on Figure 3-l. 

BI monitoring wells BGWlOO, BGWlOl, and BGW102 are located in the central portion of the NSWC- 

White Oak property. Background monitoring well BGWlOO was installed in the south-central portion of 

NSWC-White Oak, in an undeveloped portion of the facility, adjacent to residential properties. This 

location is in a comparatively remote area. The groundwater in this area is believed to be flowing to the 

south/southeast. 

Well BGWlOl is looated along Bowditch Road, near the 200 Area of NSCW-White Oak. Groundwater in 

this area is presumed to flow to the east/southeast toward a tributary to Paint Branch. BGW102 is located 

in the north-central portion of the facility in the 600 Area along Kuester Road. It is believed that the 

groundwater in this area is flowing to the west/southwest and Westfarm Branch. 

Analytical results for the two existing groundwater monitoring wells (BGW16 and BGW40) were 

considered for inclusion in the background data set to supplement the samples collected during the BI. 

The locations of the monitoring wells are shown on Figure 3-l. 

3.1.2 Monitorinn Well Installation 

The monitoring wells were installed by a Maryland-licensed’well driller. Well permits were obtained from 

the Montgomery County Health Department and the State of Maryland Department of the Environment 

prior to well installation. State well completion forms were filled out by the driller after the wells were 

installed. Copies of these documents for the newly installed wells are supplied in Appendix A. Monitoring 

wells were installed using hollow-stem aquer techniques. 
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The horizontal locations of the newly installed monitoring wells were surveyed to the nearest 0.1 foot. The 

top of the riser (reference point) and the ground surface elevations were surveyed to the nearest 0.01 foot. 

The surveying was performed by a state of Maryland-registered professional land surveyor. Survey data are 

provided in Appendix B. 

Monitoring wells BGWlOO, BGWlOl, and BGW102 were installed with screened intervals crossing the 

water table. The monitoring wells were installed and developed in accordance with the methods and 

procedures detailed in the draft Base Background Sampling Plan. Boring logs and monitoring well 

construction sheets were generated during the drilling and installation process and are provided in 

Appendix B. The monitoring wells were constructed of schedule 40 polyvinyl chloride (PVC), O.OlO-inch 

slot, lo-feet-long by 2-inch inside diameter (I.D.) screens and 2-inch I.D. PVC riser. The annulus of the 

boring around the well screen was backfilled with clean silica sand (No. 20 to 30 U.S. Standard sieve size) to 

approximately 1 to 2 feet above the well screen. A 2-foot-thick bentonite pellet seal was installecl above the 

sand pack and allowed to hydrate in accordance with the manufacturer’s recommendations. The remaining 

annular space was backfilled with a bentonite and cement grout from the bentonite pellet seal to about the 

ground surface using a tremie pipe. 
,: .., 

The monitoring well construction summary presented in Table 3-l presents the ground elevation at the 

concrete pad well head, elevation of the top of the well riser pipe, total well depth (the depth of the well 

below ground surface), monitored or screened interval, surface, depth to groundwater from the top of the 

riser piper, and the groundwater elevation in feet. 

. 

3.1.3 Samplina Procedures 

Groundwater samples were collected from monitoring wells in accordance with the low-flow sampling 

procedures detailed in B&R Environmental Standard Operating Procedures (SOP) SA-1.1 (B&R 

Environmental, January 1997). Measurements of depth to water, purge rate, pH, specific conductivity, 

temperature, salinity, and turbidity of the groundwater were performed at 5-minute intervals during the 

purging process. Groundwater sample collection was not initiated until at least two saturalted screen 

length volumes were removed and the groundwater parameters were stabilized. 

_. *; 

Low-flow groundwater sampling was performed using a pump discharging through a short piece of tubing 

directly into the appropriate sample containers. Sample containers were filled in the following order: TCL, 

PAHs, TCL pesticides and PCBs, TAL metals, total dissolved solids (TDS), pH, and R.adium-226. 

Samples for Radium-226 were not collected in the 1998 sampling event. After the sarnples were 
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TABLE 3-1 

MONITORING WELL CONSTRUCTION SUMMARY 
BACKGROUND INVESTIGATION REPORT 

FORMER NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

Well ID 
BGWI 00 
BGWlOl 
BGW102 

A 

BGWl6 
BGW40 

Depth to Groundwater Depth to Groundwater 
Ground PVC Riser Total Screened Groundwater Elevation Groundwater Elevation __- ----_- _ _--~.- 

Elevation (ft) Elevation (ft) Depth + Interval l 12123197’ 12/23/97 (ft) S/98:1 0198 l 9198-I 0198 (ft) 
312.16 314.76 31.5 21.5-31.5 26.64 288.12 27.03 287.73 
308.60 310.25 31 .o 21.0-31.0 22.28 287.97 20.11 290.14 
296.04 298.85 35.0 25.0-35.0 31.19 267.66 28.79 270.06 

308.69 310.72 66.0 4610-66.0 53.70 257.02 51.09 259.63 .-___ 
394.62 397.15 30.0 10.0-30.0 21.84 375.31 21.23 375.92 

l feet below ground surface 



.; 

collected, they were placed on ice in a cooler and maintained at 4°C until delivery to the laboratory. The 

sample summary (Table 3-2) provides a list of all groundwater samples considered for the BI groundwater 

data set and the analyses performed. 

During the groundwater sampling activities of September/October 1998, both filtered andi unfiltered 

samples were collected to address high turbidity readings in the groundwater samples collected 

previously. The filtered groundwater samples were analyzed for TAL metals only. The samples were 

filtered through a 0.45-mircon particulate filter prior to sample preservation. 

A groundwater sample log sheet and a low-flow purge data sheet were generated for every sample 

collected. These sheets provide records of the purging and sampling conditions, including but not limited 

to, sample identification, well depth, static water level, amount of water purged, date, time, samples 

collected for fixed-base laboratory analysis, purge and sample data, pH, conductivity, water temperature, 

turbidity, dissolved oxygen (DO) drawdown, and flow rate. The sample log sheets are supplied in 

Appendix C. 

. . 
3.1.4 Results of the Groundwater Backaround SamDlinn Program 

This section presents the results of the analyses of groundwater samples collected from thle three BI 

monitoring wells and the two existing background monitoring wells. Table 3-3 presents the statistical 

summary of the results for groundwater samples. The groundwater database for samples collected for the 

BI is provided in Appendix D. A description of the statistical methods used is provided in Appendix E. 

No positive detections of PAHs or PCBs were made in the background groundwater monitoring wells. 

One pesticide, heptachlor epoxide, was identified at estimated concentrations in three groundwater 

monitoring wells, and 4,4’-DDE and 4,4’-DDD were detected in one well. 

Unfiltered groundwater samples were collected from all background monitoring wells and analyzed for 

inorganic constituents. The results for these analyses are presented in Appendix D. Inorganic 

constituents were detected in all samples collected. All data were validated via the EPA’s CLP methods. 

3.1.5 Selection of Background Data Set 

I, -.. 

Groundwater samples from five monitoring wells at NSWC-White Oak were considered for inclusion in the 

background data set. The rationale for each monitoring well location was outlined in Sections 3.1 .I. The 

groundwater data set is most likely representative of shallow background groundwater qulality in the 

NSWC-White Oak area. 
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TABLE 3-2 

SAMPLE SUMMARY 
BACKGROUND INVESITGATION 

FORMER NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

Media 

Backaround 

Analysis Number of 
Sample 

Locations 

Sample Identification 
Numbers 

TAL Metals 
TCL Pesticides/PCBs 
TCL PAH 
Radium 

10 

I- 

te 

I 

TAL Metals 10 
Radium 
(PCBs - 1 location only) 

I 
TAL Metals I 7 
TCL PesticidesIPCBs 
TCL PAH 
TOC (Sediment) 
Grain Size (Sediment) 
pH (Surface Water) 

TAL Metals 
TCL PAH 
TCL Pesticides/PCBs 
pH (field and lab) 
eH 
Dissolved Oxygen (field) 
Total Dissolved Solids 
Radium 

I 

ritation 
TAL Metals 9 
TCL Pesticides/PCBs 
TCL PAH 
pH (Surface Water) 
TOC (Sediment) 
Grain Size (Sediment) 

3-8 

BG-04, Bd-05, BG-06, 
BG-101 (Duplicate of 

BG-06), BG-07, BG-08 
(GW-1 00), BG-09, BG- 
10, BG-11 (GW-102), 

BG-12, BG-I 3, 
BG-04, BG-05, BG-06, 

BG-07, BG-08 (GW- 
loo), BG-09, BG-10, 

BG-11 (GW-102), BG- 
12, BG-13, 

BG-SW/SD-05 
BG-SW/SD-08, 
BG-SW/SD-12, 
BG-SW/SD-13, 
BG-SW/SD-14, 
BG-SW/SD-15, 
BG-SW/SD-16 

BGWI 6, BGW40, 
BGWl 00, BGWl 01, 

BGW102 

BG-SW/SD-O 1, 
BG-SW/SD-02, 
BG-SW/SD-03, 
BG-SW/SD-04, 
BG-SW/SD-06, 
BG-SW/SD-07, 
BG-SW/SD-09, 
BG-SW/SD-lo, 
BG-SW/SD-l 1 
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TABLE 3-3 

BACKGROUND GROUNDWATER STATISTICS 
85% UPPER CONFIDENCE LIMITS AND 95% UPPER TOLERANCE LIMITS 

FORMER NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

PAGE 3 OF 4 

PARAMETER 

Number of Number of 

Samples Detections Average 

Maximum 

Detection W Normal W Lognormal W Test Distribution 

Dissolved Metals (ug/L) 

CHROMIUM, FILTERED ‘I’ 

MANGANESE, FILTERED”’ 

POTASSIUM, FILTERED “’ 

SELENIUM, FILTERED “’ 

5 3 1.37 2.951 0.8815 0.8944 0.762 LOGNORMAL 

5 1 173 6961 0.654 0.8824 0.762 LOGNORMAL 

5 1 2223 84101 0.6519 0.8428 0.762 LOGNORMAL 

5 I 1.46 3.31 0.5521 I 0.5521 1 0.762 1 NOT DEFINED 1 

Radlonuclides (pcllL) 

jRADIUM-226 ‘I’ I 3 I 3 I 0.94331 I.71 0.95791 0.9999 1 0.767 1 LOGNORMAL 1 
Miscellaneous Parameters .- 

0 ‘;‘- “. 
1. 

PH (SU) I 8 I 8 I 5.361 6.621 0.78761 0.8091 1 0.818 1 NOT DEFINED 

-L TOTAL DISSOLVED SOLIDS (mg/L) I 8 3 75.191 1861 0.94151 0.9001 1 0.818 1 NORMAL 
%. 

7 0 
R 
Y 



TABLE 3-3 

BACKGROUND GROUNDWATER STATISTICS 
95% UPPER CONFIDENCE LIMITS AND 95% UPPER TOLERANCE LIMITS 

FORMER NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

PAGE 4 OF 4 

UCL UCL UTL UTL 

PARAMETER Normal Lognormal 95% UCL Normal Lognormal 95% UTL 

Dissolved Metals (ug/L) 

CHROMIUM, FILTERED “’ 2.3315 6.7433 2.95 5.607717 35.13052529 35.13 

MANGANESE, FILTERED”’ 453.3598 5265180.582 696 1409.308801 853346.5023 853,347 

POTASSIUM, FILTERED ‘I’ 5541.4387 16312913981 8,410 16847.72274 68786750.85 68,786,751 

SELENIUM, FILTERED “’ 2.4407 3.3164 3 5.7821772 13.76437999 3 

Radionuclides (pet/L) 

IRADIUM- “’ I 2.106 I 334.6894 I 1.7 I 6.2229535 I 399.8209216 I 399.8 I 
Miscellaneous Parameters 

PH (SU) I 5.7611 I 5.7749 I 6.62 1 7.2638984 I 7.489984617 I 6.62 

TOTAL DISSOLVED SOLIDS (mg/L) 1 116.6956 756.2099 1 116.7 1 272.6965332 1 4199.329504 273 1 

(‘I = For sample sizes less than eight and lognormal data sets, the Kruskal-Wallis ANOVA 

will be performed in plane of the UTL procedure. 



Elevated turbidity measured during groundwater sampling resulted in the exclusion of the inorganics data 

for those monitoring wells. The following samples were excluded for the background data set as a result 

of elevated turbidity readings: BGWlOO(11/21/97), BGW102(9/30/98 and 11/21/98) and BGW16(6/10/97). 

As a result, eight samples were included in the background data set. 

3.2 SEDIMENTS 

Sediment samples were collected from seven locations during the BI. Samples from other environmental 

investigations were not added to supplement this data set. 

3.2.1 Backaround lnvestiaation Samdina Proaram 

Seven sediment samples were collected from seven off-base locations during the BI (:BG-SD-05, 

BG-SD-08, BG-SD-12 through BG-SD-16). 

Sampling locations were selected in areas where the surface water is believed not to have been impacted 

by the facility operations or similar industrial activities in the NSWC-White Oak region. Sampling locations 

are shown on Figure 3-2. 

The selection of the sediment sample locations was based on the project objectives and 

recommendations received from Keith Van Ness, of the Montgomery County Depiartment of 

Environmental Protection. The recommendations considered watershed characteristics and local land use 

patterns. 

Sample BGSD05 was collected from Paint Branch immediately north of the NSWC-White Oak boundary. 

Water was flowing in the stream at the time the sample was collected. 

Sample BGSDOS was collected from Westfarm Branch immediately north of the NSWC-White Oak 

boundary and Site 3 (Pistol Range Landfill). Water was flowing in the stream at the time the sample was 

collected. 

Samples BGSD12, BGSD13, BGSD14, and BGSD16 were collected from unnamed streams located north 

of NSWC - White Oak, within the Paint Branch watershed. Water was flowing in the unnamed streams at 

the time the samples were collected. 

029806/P 3-l 3 CT0 0273 



W-W 
BACKGROUND SEDM3ll-/SURFACE WATER 

SILVER SPRING, MARYLAND 

AS NOTED 

029806/P 
3-14 CT0 0273 



Sample BGSD15 was collected from Paint Branch, approximately 5 miles north of NSWC - White Oak. 

Water was flowing in the stream at the time the sample was collected. 

3.2.2 SamDlina Procedures 

The sediment samples were collected in accordance with the procedures detailed in the draft 

B&R Environmental Base Background Sampling Plan (B&R Environmental, September 1997). After the 

samples were collected, they were placed on ice in a cooler for delivery to the laboratory. The samples 

that were collected were analyzed for the following parameters and chemicals: TCL PAHs, TCL 

pesticides/PCBs, TAL metals, TOC, and grain size distribution. A sediment sample log .sheet was 

generated for each sample collected. The sample log sheets are included in Appendix C. The sample 

summary (Table 3-2) provides a list of sediment samples collected and the analyses perfomled by the 

fixed-based laboratory. 

3.2.3 Results of the Sediment Backnround SamDlinn Proarams 

This section summarizes the results of the analysis of seven sediment samples collected during the BI. 

Table 3-4 presents the statistical summary of the data for the sediment samples. Only positive detections 

are identified in Table 3-4. The complete database is provided in Appendix D. A description of the 

statistical methods used is provided in Appendix E. 

3.2.3.1 Physical Sediment Characteristics 

The seven sediment samples collected as part of the BI were analyzed for grain size distribution. The 

results were reported using the Unified Soil Classification System and indicate that the sampled sediments 

consist primarily of silty sand, well graded sand, and poorly graded sand. Laboratory reports providing 

grain size distribution analysis are provided in Appendix D. 

3.2.3.2 Organic Compounds . 

No PAHs were detected in the BI sediment samples. The results are presented in Appendix 1). Several 

pesticides were detected in the BI sediment samples; a maximum concentration of 3.4 ug/k:g of alpha 

chlordane was detected in sample BG-SD-16. 
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3.2.3.3 Inorganic Compounds 

The results of the analysis of the sediment samples for TAL metals. are presented in Table 3-4. An 

explanation of the statistical tests used to determine the distribution of a data set is presented in 

organics were detected in all sediment samples collected. 

3.2.4 Selection of the Backaround Data Set 

Seven sediment samples comprise the background data set. All samples were collected as part of the BI, 

and no supplemental samples were added to the data set. The rationale for the sa’mpling locations is 

outlined in Section 3.2.1. All data were validated via the EPA’s CLP methods. Samples rejected during 

data validation were removed from the data set. 

3.3 SURFACE AND SUBSURFACE SOIL 

Surface and subsurface soil samples from 10 boring locations were considered for inclusion in the 

background soil dataset. Potential background soil data were available as follows: 20 soil samples were 

collected during the BI, six soil samples (three surface, three subsurface) were collected from background 

monitoring well locations, and 14 soil samples (seven surface, seven subsurface) were collected from 

additional sampling locations. 

3.3.1 Backnround lnvestination Sampling Proaram 

A total of 20 soil samples was collected from 10 soil boring locations: three hollow-stem auger soil borings 

[BGWlOO, BGWlOl, and BGW102 (converted into monitoring wells)] and seven additional locations. Two 

soil samples were collected at each boring location (one surface and one subsurface), for a total of 10 

surface soil samples and 10 subsurface samples. Samples were collected in areas where the soil is 

believed to be natural, non-fill material and is not anticipated to have been impacted by facility operations. 

The sampling locations are shown on Figure 3-l. 

The selection of the surface and subsurface sample locations was based on the project objectives. The 

selection of sampling locations primarily considered the geographic relationships of the IRP sites, 

SWMUs, and other AOCs to the proposed locations. 
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TABLE 3-4 

STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND SEDIMENT 

BACKGROUND INVESTIGATION REPORT 
FORMER NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

I 

Number of Number of Maximum UCL UCL Distribution of UCL 
Parameter Samples Detections Average Detection Normal Log Normal Data Selected 

lnorganics (mglkg) 
Aluminum 
Barium 
Beryllium 
Calcium 

7 7 5432.8571 13200 8238.9373 12962.6055 LOGNORMAL 12963 
7 7 36.4429 89.9 55.8824 92.6947 UNDEFINED 89.9 
7 3 0.2679 0.92 0.5467 114.8955 UNDEFINED 0.92 
7 7 599 1560 957.2314 1493.0372 LOGNORMAL 1493 \ 

Chromium 7 7 14.1286 25.3 19.7504 25.3004 UNDEFINED 25.3 
Cobalt 7 7 6.9571 11.7 9.4425 11.5886 LOGNORMAL 11.59 
Copper 7 2 8.9857 33 16.8666 31.1757 LOGNORMAL 31.18 
Iron 7 7 13210 21300 16863.7184 19426.5481 LOGNORMAL 19427 
1~ ard 7 7 11 A 795 17ARfi mRPn7 I INI-IFFINFI? m!i ---- I I I . . . 

Maaneslum I 7 I 7 I 14871 
Manganese I 7 I 7 1 298.14291 
Mercurv 4 3 I 0.09251 

--,- 

3410 

~ 

573 
0.31 
494 

--.---- -. .--. . . _-- --.v 
3704.4186~ UNDEFINED I 34101 

I 
.-. . . . .- .“- 

i7 29601 1673.53161 32f 
Nickel 7 7 12.28571 
Potassium 7 7 974.285 , 
Sodium 7 5 fi7 6x71 I 

Vanadium 7 7 .-..-_.-... 

Zinc 
PesticidelPCBs @g/kg) 

4,4-DDE 
Alpha chlordane 
Dieldrin 
Gamma chlordane 
Heptachlor epoxide 

I 

01 RRRQI -. .--. . .-. ” . .---- 

I 

f 
I 

7 
13.6571 20.5 17.131 Le. .--_ 

I I I 40.6571 72.5 56.872 89.65991 NORMAL 1 56.87 

6 2 1.6517 0.93 2.3789 10.2953 UNDEFINED 0.93 
6 3 1.18 3.4 2.1162 6.0523 UNDEFINED 3.4 
6 2 1.8583 2.4 2.5652 25.3026 UNDEFINED 2.4 
8 3 1.155 3.4 2.1025 5.8471 UNDEFINED 3.4 
6 1 1.4417 3.2 2.1533 2.4096 UNDEFINED 3.2 

3 
0 

R 
2 



3.3.2 Sampiinn Procedures 

The surface and subsurface soil samples for the BI were collected from hand auger or hollow-stem auger 

borings in accordance with the procedures detailed in the draft B&R Environmental Base Background 

Sampling Plan (B&R Environmental, September 1997). The surface soil samples were collected at a depth 

of 0 to 1 foot below land surface, and the subsurface soil samples were collected at a depth of 4 to 6 feet 

below land surface. 

The BI surface soil samples were collected for the following analyses: TCL PAHs, TCL pesticides and 

PCBs, TAL metals, pH, and Radium-226. The BI subsurface soil samples were analyzed for TAL metals 

only. A soil sample log sheet was generated for each sample. The sample log sheets are supplied in 

Appendix C. 

3.3.3 Results of the Surface and Subsurface Soil Background Samulina Programs 

This section presents the results of the chemical analyses of surface and subsurface soil samples 

collected from the 10 BI borings. Figure 3-l shows the locations of the surface soil and subsurface soil 

samples. Tables 3-5 and 3-6 provide a statistical summary of the data collected and the analyses 

performed by the fixed-based laboratory for surface and subsurface soils. A description of the stastical 

methods used to evaluate the data is presented in Appendix E. 

3.3.3.1 Organic Compounds 

Several organic compounds and pesticides were detected at estimated concentrations in the surface soil 

samples. These values were included in the database for statistical analysis. 

3.3.3.2 Inorganic Compounds 

Inorganic compounds were detected in surface soil at high frequencies. However, in overview, none of 

the metals was detected at concentrations exceeding those reported for eastern United States soil. Lead 

(C max = 133 mg/kg), mercury (C, = 0.195 mg/Kg), and selenium (C, = 0.68 mg/kg) were the only 

metals reported at concentrations exceeding background concentrations available for the state of 

Maryland (Dragun, 1991). Lead, mercury, and selenium maximum concentrations fell within the ranges 

presented for eastern United States soil. 
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3.3.2 SamDlinn Procedures 

The surface and subsurface soil samples for the BI were collected from hand auger or hollow-stem auger 

borings in accordance with the procedures detailed in the draft B&R Environmental Base Ejackground 

Sampling Plan (B&R Environmental, September 1997). The surface soil samples were collected at a depth 

of 0 to 1 foot below land surface, and the subsurface soil samples were collected at a depth of 4 to 6 feet 

below land surface. 

The BI surface soil samples were collected for the following analyses: TCL PAHs, TCL pesticides and 

PCBs, TAL metals, pH, and Radium-226. The BI subsurface soil samples were analyzed for TAL metals 

only. A soil sample log sheet was generated for each sample. The sample log sheets are supplied in 

Appendix C. 

3.3.3 Results of the Surface and Subsurface Soil Backarotind Samolinn Programs 

This section presents the results of the chemical analyses of surface and subsurface sail samples 

collected from the 10 BI borings. Figure.3-1 shows the locations of the surface soil and subsurface soil 

samples. Tables 3-5 and 3-6 provide a statistical summary of the data collected and the analyses 

performed by the fixed-based laboratory for surface and subsurface soils. A description of the stastical 

methods used to evaluate the data is presented in Appendix E. 

3.3.3.1 Organic Compounds 

Several organic compounds and pesticides were detected at estimated concentrations in the surface soil 

samples. These values were included in the database for statistical analysis. 

3.3.3.2 Inorganic Compounds 

Inorganic compounds were detected in surface soil at high frequencies. However, in overview, none of 

the metals was detected at concentrations exceeding those reported for eastern United States soil. Lead 

Gnax = 133 mg/kg), mercury (C, = 0.195 mg/Kg), and selenium (C, = 0.68 mg/kg) were the only 

metals reported at concentrations exceeding background concentrations available for the state of 

Maryland (Dragun, 1991). Lead, mercury, and selenium maximum concentrations fell within the ranges 

presented for eastern United States soil. 
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TABLE 3.5 

STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND SURFACE SOIL 

BACKGROUND INMSTIGATION REPORT 
FORMER NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

PAGE 1 OF 2 

I Number of 1 Number of I I Maximum I UCL I UCL I Distrtbutionof I UCL 1 Maryland 1 EastsmUS I 

I Parameter (I) Samples Detections Average Detection Normal Log Normal Data 1 Selected 
Inomsntes Imokal 

1 Soils(3) 1 Solle(2) 

All;i,, .---w--e, IO 10 11213 20900 t3885.4459 14953.4471 LOGNORMAL 14953 NA TOOO-1OOKQ 
Amenic 10 9 3.88 6.7 4.5848 5.1108 LOGNORMAL 5.11 1.1-7.1 <O.l-73 

Barium 10 10 49.96 76.5 59.5396 65.8103 NORMAL 59.5 150-700 10-1500 

Beryllium 10 3 0.0545 0.19 0.0935 0.2144 UNDEFINED 0.19 ND-3 Cl-7 

Calcium IO 4 OFil Rlr; rnw AAl 9OOA rrnrrorc ’ ““NORMAL 1040 NA lOo-2emoo 
I 

.- --..“.- .“11 ---.a”“- I”“*..,,” L”“, 

Chromium 10 10 19.46 55.9 27.5746 29.3:““’ * “‘-NORMAI 

Cobalt 10 IO 5.524 13.8 7.6151 11.8Cm _v 

Copper 10 9 8.72 17.8 11.523 16.22581 I 

Iron 10 10 13959 25500 17266.1398 18945.78451 LO 

Lead ICI I” 29 775 111 
I 

.-“-.. 

60.21 lo-sol <lo-: 
d I NAI 

I 

I 8451 
<llIJlSl <“l.!acl 

-_ .__ 

w.. . . ..- .L 30.671 8-1131 e-2&” 

68.5 NA NA 

108 NA NA 

-- 340 NA NA 
-n 265 NA NA 

17c UA 
ml-., NA 
NAI NA ‘L” . . 

335 NAI 

400 NAI 

ED 9s 

ED 800 
FD 67 . . . . . . 

200 NA NA 

570 NA NA 

UNDEFINED 630 NA NA 



a 
8 

f STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND SURFACE SOIL 

BACKGROUND INVESTIGATION REPORT 
FORMER NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

PAGE 2 OF 2 

I Number of Number of Maximum UCL UCL Distribution of UCL Marylsnd Eastern US 
Parameter (1) Samples Detections Avenge Detection Normal Log Normal Data Selected Soils (3) Sour (2) 

Pestleida’--- . - . 
4,4’.ODD 

;i ; 
, L.a.30 u.c, 4.nL.J a.< NA 

4,4’-DDE 1 lO.cwJ2 611 24.527 123.7551 UNDEFINED 61 ;uT NA 
4,1’-DDT IO 4 I 7.46 491 16.0526 20.1739 UNDEFINED 49 NA NA 

e-“--‘--- 
.n A . . **I 

l YeI I.3566 UNDEFINED 2.6 NA NA 
Melddn 1 1” I 4 1 z..l?u.9 a.01 .%I197 4.4352 UNDEFINED 6.0 NA NA 
Endosutfan I 1 10 I 1 1 0.911 0.71 I 0.9563 0.9752 UNDEFINED 0.71 I NA NA 
Gamma chlordsnr I IO I 2 1 0.949 1.51 1.0695 1.1367 UNDEFINED 1.51 NA NA 

1 Hsptachlor spoxlde 
Radionuclld 

1 Radium-229 

.-. 
1 10 1 2 I I.21 2.41 I.52421 I.54341 UNDEFINED 1 2.41 NA( NA 

I= wm) 
I rn I P I 97RRl l?Wl ? ‘%rssl 71=&wI h)rlFIMd, I ?.4lWl NAI .a.‘ , .I , ” , *.--, -.-I -.- .“I 1_._1-1 ..- . . . . . . - 1._.-- .-, l-Ml 

Notes: 
NA -Not Available 
UCL - Upper ConRdencs Llmlt 
(t) Only positive dstscttons shown. 
(2) Shacklette. Hw~sford T. and Josephine 0. Soemgen. Element Concentntlons in Soils snd Dthsr Sudtcisl MaterlaIr of ths Contennlnous Unitsd Ststss, U. S. Deot~iosl 

Survey Proferslonsl Paper 1270.1994 (surface soil vsluas sm prsssntad in table). 
(3) Dragun. Jsmes. Ph.D., Elrments in North American Soils. HMCRI, Gmenbelt, MD, 1991 (sudscs soil values sm pmsentcd In tsbls). 



TABLE 3-6 

Parameter (1) 
Number of 
Samples 

lnorganics (mglkg) 

1 

STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND SUBSURFACE SOIL 

BACKGROUND INVESTIGATION REPORT 
FORMER NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

Number of 
Detections Average 

Maximum UCL 
Detection Nomal 

UCL 
Log Normal 

Distribution of 
Data 

UCL 
Selected 

Maryland 
Soils (3) 

Eastern US 
Soils (2) 

12 1-5364.5 40700 20961.2285 47084.1175 NORMAL 20961 NA 7000-100000 

3 0.3273 0.42 0.3558 0.3578 UNDEFINED 0.42 NA d-8.5 

10 4.4773 12.7 6.5957 12.1494 LOGNORMAL 12.15 1.1-7.1 CO.1~73 

12 30.8142 61.7 40.0935 57.7397 NORMAL 40.09 150-700 10-1500 

5 0.3653 2.37 0.7224 12.5688 UNDEFINED 2.37 ND-3 Cl-7 . 
Cadmium 9 I 0.1211 NA 0.1794 0.4049 NORMAL 1 0.1791 <O.Ol-5.6 NA 

Calcium 10 1 2 104.3 363 174.732 247.2544 LOGNORMAL i 2471 NAI 100-280000 

Chramlum 12 I 12 22.5325 45.8 29.7224 41.054 LOG 

Selenium I 9 I 5 I I.03721 3.11 I.61281 2.7271 I LOG iNORMAL ( 2.731 ~0.1-0.51 CO.l-3.9 
I I 

_.- -.- 
Sliver I 9 I I 0.09221 NAI 0.09611 0.1019j NI ORMAL 0.098 NA NA 
Sndinm I 17 .- I 3 I 5679591 I 69.41 I 89 5911 9943651 - - - - - , UNI _. JEFINED 69.4 NA ~500-50000 

I 12 I 12 I 34.43581 fi.91 44.31241 60.6lOlI NORMAL 44.31 20-I 50 <7-300 

Raara 
m 

!lnc r 12 I 11 I 24.12631 84.21 36.97371 114.04121 UNDEFINED 1 64.21 8-1131 4-2900 
_ 

lnuclldes @cl/g) 
im-226 8 I 6 I 2.03311 2.871 2.3471 41.99481 UNDEFINED 1 2.871 NAI NA] 

NA - Not Avallrble 

UCL - Upper Confidence Limit 

(1) Only positive detections shown. 

(2) Shacklette, Hansford T. and Josephine G. Boemgen, Element Concentrations in Soils and Other Surficial Materials of the Contermtnous Untted States, U.S. Geological 

Survey Professional Paper 1270,1984 (surface soil &ues are presented in table). 

(3) Dragun, James, Ph.D., Elements in North American Soils. HMCRI, Greenbelt, MD, 1991 (SurfaCe soil values are presented In table). 



Inorganic compounds were also detected in subsurface soil at high frequencies. However, in overview, 

cobalt was the only metal detected at concentrations exceeding those reported for eastern United States 

soils. Arsenic and selenium were the only metals reported at concentrations exceeding the values 

reported for state of Maryland surface soils. Arsenic, with a C,, of 12.7 mg/kg. slightly exceeds the range 

for Maryland soil of 1 .I to 7.1 mg/kg. The maximum detected selenium concentration of Z3.1 mg/kg 

exceeds the range for Maryland soil but falls within the range for eastern United States soils. 

3.3.4 Selection of the Background Data Set 

Ten surface soil and 13 subsurface soil samples were considered for inclusion in the background soils 

data set. The rationale for selecting the sampling locations was outlined in Section 3.3.1. All data were 

validated in accordance with EPA’s CLP methods. There were no anomalies in the data to niecessitate 

removing any of these samples from the background data set. All samples were collected in areas not 

anticipated to be impacted by hazardous materials/waste activities. None of the samples were collected in 

fill areas. 

_,_ i-. 3.4 SURAFACE WATER 

Surface water samples were collected from seven locations during the BI. Samples from other 

environmental investigations were not added to supplement this data set. 

3.4.1 Backnround lnvestination Samulina Pronram 

Seven surface water samples were collected from off-base locations during the BI (BG-SW-O!% BG-SW- 

08, BG-SW-12 through BG-SW-16). 

Sampling locations were selected in areas where the surface water is believed not to have beeln impacted 

by the facility operations or similar industrial activities in the, NSWC-White Oak region. The selection of 

the surface water sample locations was based on the project objectives arid recommendations received 

from Keith Van Ness, of the Montgomery Courity Department of Environmental Protection. Sampling 

locations are shown on Figure 3-2. The recommendations considered watershed characteristics and local 

land use patterns. All the samples were collected within Paint Branch or the Paint Branch watershed. 

_. (V._ 
Sample BGSWOS was collected from Paint Branch, immediately north of the NSWC-White Oak boundary. 

Sample BGSWlS was also collected in.Paint Branch, approximately 5 miles north of NSWCZ-White Oak. 

Sample BGSW08 was collected from Westfarm Branch, immediately north of the NSWC-White Oak 
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boundary and IRP Site 3 (Pistol Range Landfill). Samples BGSW12 through BGSW14 and BGSW16 were 

collected from unnamed streams within the Paint Branch watershed, north of the NSWC-White Oak 

boundary. 

3.4.2 SamMna Procedures 

The surface water samples were collected in accordance with the procedures detailed in the 

B&R Environmental draft Base Background Sampling Plan (B&R Environmental, September 1997). After the 

samples were collected, they were placed on ice in a cooler for delivery to the laboratory. The samples 

collected were analyzed for the following parameters and chemicals: TCL PAHs, TCL pesticides/PCBs, 

and TAL metals. A surface water sample log sheet was generated for each sample collected. The 

sample log sheets are included in Appendix C. The sample summary (Table 3-2) provides a list of surface 

water samples collected and the analyses performed by the fixed-based laboratory. 

3.4.3 Results of the Surface Water Backaround Samplinn Proarams 

This section summarizes the results of the analysis of seven surface water samples collected during the 

BI. Table 3-7 presents the data for the surface water samples. Only positive detections are identified in 

Table 3-7. A description of the statistical methods used to evaluate the data is presented in Appendix E. 

3.4.3.1 Organic Compounds 

No PAHs were detected in the BI surface water samples. Pesticides (4,4’-DDD, dieldrin,. and heptachlor 

epoxide) were detected in the surface water samples at estimated concentrations. 

3.4.3.2 Inorganic Compounds 

The results of the analysis of the surface water samples for TAL metals are presented in Table 3-7. An 

explanation of the statistical tests used to determine the distribution of the data set is presented 

‘4% of this report. lnorganics were detected in all collected samples. 

3.4.4 Selection of the Backnround Data Set 

A total of seven surface water samples comprise the background data set. All samples were collected as 

part of the BI, and no supplemental samples were added to the data set. All data were validated in 

accordance with EPA’s CLP methods. The rationale for the sampling locations is outlined in Section 3.4.1. 
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TABLE 3-7 

STATISTICAL SUMMARY OF ANALYTICAL RESULTS 
BACKGROUND SURFACE WATER 

BACKGROUND INVESTIGATION REPORT 
FORMER NSWC WHITE OAK 
SILVER SPRING, MARYLAND 

Parameter 
Number of Number of Maximum UCL UCL Distribution of UCL 
Samples Detection Average Detection Normal Log Normal Data Selected 

lnorganics (ugll) 
Aluminum 
Barium 
Calcium 
t-,.....a.r 

2 50.24 93.80 75.89931 201.202~ NORMAL 1 75.901 
7 33.79 54.10 42.8321 i-~---, 46.6431 I LOGNORMAL I 46.84 1 
7 12890.00 24800.00 18354.53851 22305.09451 LOGNORMAL 1 223051 
R 677 I8 8n II.73321 76.3248 16.60 ~vv-' -..- ."."_ _ _ - UNDEFINED 

Iron 7 5 420.46 1220.00 788.5617 273844.9919 UNDEFINED 1220 
Lead 7 3 0.89 2.00 1.3042 1.6327 UNDEFINED 2.00 
Magnesium 7 7 4765.71 10200.00 7441.154 10950.3568 UNDEFINED 10200 
.,a..“.....arr 7 fi IAA 74 FM on 311 1386 23409.5927 UNDEFINED 591 _“” __.-_._--. -..-- ~. 1 

,071 I 0.07131 UNDEFINED 0.10 

I- .-.---- .-, -.IDEFINED 30.0 
I I 1 I -JOI 3443.133) 3617.0494 LOGNORMAL 3617 
I 7 I 7 I lfMR7 IAl 7rmnn nnl 15~17t3 smnl 24378 962 UNDEFINED 20800 

13 I INnFFlNFn 388 

7 
7 

7 

I ” 

1 
6 

7 

. . . . . . 

0.08 
7.38 

2792.86 

--. .-- -. . . . 

0.101 0. , 
30.0nl 15 OnsRl iss.ial uh 

451o.c 

J”“l”lll 
Zinc 
Pesticlr’-‘“~~- I..“,,\ 

4,4’-DD Y 

Dieldril I 

Heptac llor epoxide 

I 
; 

I I .“WW.. * . -“-““.-” .----.-- .- _.-. _.__ 
I 5 I 9.051 36.601 18.01391 28.88&s, 1. .I-. .a .-- , --.- 

1 I 
7 1 0.0486j 0.01 I 0.08121 0.11041 UNDEFINED 1 
7 2 0.02391 0.018l 0.c 

LlwrUPJ ,U&#“, 
‘P I 7 I 1 I 0.04941 0.0161 O.OSOSl 0.08151 UNDEFINED 1 0.016 
i 0.01 
i 12871 0.03261 UNDEFINED 1 0.018 



3.5 REGIONAL STREAM CHARACTERIZATION 

For the purposes of evaluating regional stream characteristics, nine surface water/sediment samples were 

collected from tributaries originating or passing through the NSWC-White Oak property. This effort was 

the first step in this process; it will be supplemented by additional sampling and stream characterization 

efforts during future environmental investigations at NSCW-White Oak. Data generated from this 

investigation are presented in this report for informational purposes only to aid in evaluating the 

background data that were collected. 

3.5.1 Renional Stream Characterization Samplinn Program 

Nine surface water/sediment samples were collected from on-base locations during the BI field efforts 

(BG-SW/SD-O1 through BG-SW/SD-04; BG-SW/SD-06, BG-SW/SD07, and BG-SW/SD-09 through BG- 

SW/SD-l 1). Sampling locations were selected within every tributaryJocated within the NSWC-White Oak 

boundaries, including Paint Branch. BG-SW/SD-06 was collected within Paint Branch near the southern 

boundary of NSWC-White Oak. Except for BG-SW/SD-l 1, the remaining samples were collected at the 

downstream point of the tributary closest to the NSWC-White Oak boundary or nearest its confluence with 

Paint Branch. BG-SW/DS-11 was collected on the westernmost tributary on the NSWC-White Oak 

property (located on the golf course). This sample was collected closest to the point where the stream 

enters the property. 

3.5.2 SamDlinn Procedures 

The samples were collected in accordance with the procedures detailed in the B&R Environmental draft 

Base Background Sampling Plan (B&R Environmental, September 1997). After the samples were collected, 

they were placed on ice in a cooler for delivery to the laboratory. A sample log sheet was generated for 

each sample collected. The sample log sheets are included in Appendix C. The sample summary (Table 

3-2) provides a list of collected surface water samples and the analyses performed by the fixed-based 

laboratory. 0 

Because contaminants tend to be absorbed by fine-grained sediment, sediment samples were collected in 

areas of the stream with fine-grained deposits. Sediment samples were analyzed for TAL metals, TCL 

pesticides/PCBs, TCL PAHs, TOC, and grain size. The TOC and grain size analyses will aid in future 

sample comparison and contaminant bioavailability evaluation. Surface water samples were analyzed for 

TAL metals, TCL pesticides/PCBs, TCL PAH, and pH. 
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3.5.3 Results of the Regional Characterization Samdinn Pronram 

The data for the surface water and sediment samples collected to characteriie regional stream quality on 

the NSWC-White Oak property are presented in Appendix D. As mentioned above, these data are 

provided only for information purposes and to aid in evaluating the background data presented previously. 

Further evaluation of the data presented will be made during future environmental investigations at 

NSWC-White Oak. 
a 
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4.0 CONi=LUSIONS 

The BI achieved the objective of establishing a basewide background database for NSWC-White Oak. 

The background database includes analytical data for groundwater, surface water; sediments, sutface 

soil, and subsurface soil in the vicinity of NSWC-White Oak. The background database will ‘be used in 

current and future environmental investigations to determine whether samples from known/suspected IRP 

sites, SWMUs, or AOCs at NSWC-White Oak have dontaminant concentrations above naturally occurring 

background concentrations. 

Following are the major conclusions of this report: 

l There are sufficient numbers of samples to characterize background groundwater, surface water 

sediment, surface soil, and subsurface soil. The sample count for all media should be sufficient to 

yield reliable statistical comparisons and summaries for each media type sampled during the BI. 

. The collected data are of sufficient quality to be used for background comparisons in risk 

assessments, Rls, RCRA facility investigations, and other environmental investigations conducted at 

NSWC-White Oak. Five monitoring wells, 10 soil borings, and seven surface water/sediment samples 

were installed and/or sampled expressly for the purpose of the BI. Every effort was made to ensure 

that the samples were collected from pristine, undisturbed areas not influenced by IRP sites, SWMUs, 

or AOCs. Existing samples, which were added to supplement the background data set, were carefully 

screened. All sample data in the background data set have been validated in accordance with EPA 

Region Ill guidelines (EPA, 1993 and EPA, 1994). 

l Samples were evenly distributed across the facility or areas upgradient of the facility. Since there was 

no bias regarding sample distribution, the background database is valid for future comparisons to 

suspected IRP sites, SWMUs, or AOCs anywhere on NSWC-White Oak. 

l Organics detections were infrequent for all media types when analyses were available. 

l The inorganic concentrations reported in the surface water, sediments, surface soils, and subsurface 

soils are within the range of background concentrations reported for surface soils in the eastern 

United States (Shacklette and Boemgen, 1984). With few exceptions, the concentrations reported are 

,, -y also within the range of values reported for surface soils of the state of Maryland (Dragun, ‘1991). 
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l The inorganic profile for background surface and subsurface soils is not the same. Generally, metals 

concentrations are higher in subsurface soil samples than surface soil samples collected from the 

same locations. 
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APPENDIX I 

ANALYTICAL DATA 



NSWC WHITE OAK - SITE 11 
SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

PAGE 1 OF 8 

II-SB08-1416 1 II-SBOS-1416 1 SAMPLE I.D.: II-SBOI-1416 11 -LW-03 II-SBO5-1416 1 I-LW-06 11 -SBO7-0607 
LOCATION: 11Lwol 1 lLWO3 11 LWOS IILWOG 11 LWO7 11 LWO8 
SAMPLE DATE: 3116195 3l17195 3/l 6195 3/S/96 3/30/95 3/l 5195 
DEPTH INTERVAL (FEET): 14.0 - 16.0 14.0 - 16.0 6.0 - 7.0 14.0 - 16.0 

~vALIDAT~ON STATus: 

INORGANICS (mg/kg) 
ALUMINUM 
ANTIMONY 

AF 

- .-- ---- --- 
. . -... 0.28 UL 0.74 L 0.27 

lSENlC 0.50 L 0.99 0.21 UL I 
22.9 17.0 6.3 

1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 

I PAX-I I mm I 7A60 I 3880 10800 7740 5310 
UL I 0.25 UL 0.31 B . 0.27 UL 0.25 UL 

0.19 UL 2.5 L 0.21 UL 0.20 UL 
12.0 30.5 2.5 L 2.1 UL 

I II I n 57 I 076 I 0.33 B 0.52 B 0.61 B 0.82 B 
2.3 0.71 0.41 UL 3.8 L 

I 
. . . 

I 
-.-. 

I 
-.-- 

I 

0.54 u I 1.3 B 0.28 U I 
I 7R7 A08 I AI tl R 707 .I I m I I 172 I 280 I 

_. _- ____ JM 
PAI PII IM VI .LVIYI.I I --. I .-- I . ..- - I .-- - I --- - I ..- I --- 
CHROMIUM 20.7 I 14.9 K 1 3.4 8.7 1 20.1 J ! 1.1 L 12.5 

1.8 U 3.3 u 
1.5 u 11.1 

COBALT 19.2 4.4 B 1.7 u 1.6 U 4.2 B 
COPPER 30.7 44.2 K 8.3 15.9 L 5.7 
CYANIDE 1.2 u 1.2 u 1.2 u N/A 1.2 u 1.2 u I 1.1 u 
IRON 63800 12900 4620 5480 20400 J 2520 16800 I 
IEAn 77 7 in3 AR 741 Fi7l A5 K I A7 K 1 
LLrxY 

MAGNFSIIIM t . . . . .-..--.-*.. 2000 414 
MANGANESE 200 63.5 J 16.6 
MFRCURY 0.61 1.6 J 0.17 K 

(EL 19.3 7.5 B 2.2 
ASSll IM 2050 466 939 

._.-. 
NICb 
POT. ._ _ . _ . . . 
SELENIUM 

..- I - . . . -.. - ..- . . . . . 
347 I 203 479 L 126 12.4 U 

31.4 J 38.9 2.2 B 41.5 K 
0.58 0.23 0.06 U 0.06 K 

LOO JII 3L.L m IO.1 v I 
0.34 UR 0.32 U 0.33 UL 0.34 u 0.32 U 
0.09 U 2.5 0.08 .U 0.09 U 0.08 U 
121 B 20.3 B 34.4 B 18.7 U 17.5 u 

U 0.28 U 0.28 U 0.30 u 0.28 U 

t 
-__ - 

0.33 UR t 0.34 
SILVER 
SODIUM 

I 008 u _.-- > I 

72.6 B t 
19.3 K 
133 

A 

B 

2.6 I 4.6 I 3.1 u I 5.9 u 
a.,-.- “47 z.-,e n A”7 ,I I 

_--.-... 
THALLIUM 0.43 0.29 U 0.29 

VANADIUM 24.7 13.4 9.3 I 20.4 I 30.8 I 1.7 u I 19.5 I 
71NC 81.1 J 79.5 J 8.4 -*. .- J I 61.0 J I 10.2 B I 3.4 B I 35.0 L 1 
SEMIVOLATILES (ugll %I) 
1,2,4-TRICHLOROBENi !ENE 390 UJ I 400 u I 410 

410 
UJ 380 U 400 u 410 u 380 U 

I 

1,2-DICHLOROBENZEh- IE I 390 UJ 400 u UJ 380 U 400 u 410 UR 380 U 
1 ,?I-DICHLOROBENZENE 390 UJ 400 u 410 UJ 380 U 400 u 410 UR 380 U 
1,4-DICHLOROBENZENE 390 UJ 400 u 410 UJ 380 U 400 u 410 UR 380 U 
2,2’-OXYBlS(l-CHLOROPROPANE) 390 UJ 400 u 410 UJ 380 U 400 u 410 u 380 U 
2,4,5TRICHLOROPHENOL 980 UJ 1000 u 1020 UJ 960 u 990 U 1030 u 960 u 

12;4,E i-TRICHLOROPHENOL 390 UJ 400 u 410 UJ 380 U 400 u 410 u 380 U 

~~~YLOROPHENOL 390 UJ 400 u I 410 UJ 380 U 400 u 410 u 380 U 
ETHYLPHENOL 390 UJ 400 u I 410 UJ 380 U 400 u 410 u 380 U 
TRC-IPHFNOI 980 UJ 1000 u I 1020 UJ 960 u 990 U 1030 u 960 u 

DTOLUENE 390 UJ 400 u I 410 UJ 380 U 400 u 410 u 380 U 

nTOLUENE 390 UJ 400 u 410 UJ 380 U 400 u 410 u 380 U 
,PHTHALENE 390 UJ 400 u 410 UJ 380 U 400 u 410 u 380 U 

.__. ._. . IENOL 390 UJ 400 u 410 UJ 380 U 400 u 410 u 380 U 
ITHYLNAPHTHALENE 390 UJ 400 u 410 UJ 380 U 400 u 410 u 380 U 
XTHYI PHFNOI 390 UJ 400 u 410 UJ 380 U 400 u 410 u 380 U 



TABLE 1.1 

NSWC WHITE OAK - SITE ‘I 1 
SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

PAGE 2 OF 8 

kAMPl F I i-l * 1 II-SB61-1416 1 II-LW.93 1 II-SBO5-1416 1 II-LW-06 1 II-SBO7-0607 1 II-SB96-1416 1 II-SB99-1416 1 
I 

w-s... -- ..-.. 

I ~~ -~~~ ~~~ I nPATlnN. L”“8l I I”,.. 11’WOl . .-. 11 LWO3 
SAYDI F nATF* I_.... -- w.. . -. I 

I 

3/I 6 - -395 3/l 7195 

DEPTH INTERVAL (FEET): 14.0 - 16.0 
.,.I In.7err., CI1-r#le.. \,A, InATEn \,A, InATFn “ALlYA I I”P( 3 In I “a. , .mL,Yrs,LY , .rnb.“r8.*1 , .-b.I,..-- _..-.-...-- . . .-.- 

2-NITROANILINE I 980 UJ 1 1000 u 1 1020 UJ 960 U 1 990 

I 400 u I 410 UJ 380 
” *^- 

P-NITROPHENOL I 390 UJ --_ -- I 
3 I’.DICHI OROBENZIDINE I 390 UJ I 400 u 410 UJ -am-l _,_ -.-..-- ..__ -..-.- ..- 
‘LNITRAANII INF I 98OUJ .I IOOOU I 

U I 4uu - 

I 
““V U 400 ” I Aln II I 380 U 1 v I ..- - t _-_ - 

I u I 1030 u I 960 U 1 960 U 1 990 - 
am-l II QCln II I 1030 u I 960 U 

410 u 380 U I 

“_,.I a I . . . ..I.ILII.~ --- -- 1020 UJ 
4,fj-DINITRO-7-METHYLPHENOL U”” ” ““V 1 - - . ..-. .-. _.-..-- 3 980 UJ I 

4-BROMOP, .-I. u .m. . .I ‘w=NVl DKNYL ETHER 390 UJ 400 u 410 UJ 380 U 400 u 
4-CHLORO-3-M=~““’ ’ r-r,, , ,-PHENOL 390 UJ 400 u A10 11.1 ..- -- 380 _-- U - I 400 u I I AIn II ..I - I I 380 u --- - I I 
4-CHLOROANIL,.., INF 3Qi-l 11.1 --- -- 400 u 410 UJ I 380 U I 400 u I 410 u 380 U 

4eCHLOROPHFNYl PHENYL ETHER 1 

I 
41” “0 in III 

I 
?*A II V”” ” I Ann II 7”” ” I 41n II .._ - I 380 u --- - 1 

A-MFTU”, I I 400 LJ .-- - I I 410 u I 380 U I 
I I oon II “1” ” I I inm ii .““” . I I 960 u --- - I 

30 u 990 u 1030 u 960 U T-1.1 I I\“, I ILI.“L --- -- t I ! I 
ACENAPHTHENE 390 UJ 400 u I 410 UJ I 380 1 I I 400 u I 410 u I 380 U 

ACENAPHTHYLENE 390 UJ 400 u 4”^ “I -an-l I I don JJ 410 LJ. 380 U I 

,T-w,L t mm, ,,JHENOL 390 UJ 400 u 
4-NITROANILINE 980 UJ 1000 u .--- -- I 
A-NITRADUENAI mn 1J.I 1000 u 1020 UJ I iJl 

I” “J I JO” L I .-- - I 
410 UJ 380 U I 400 u I 410 u I 380 U 
4in III I w2n ii Ann il 410 u 380 U I 

IANTHRACENF .- 396 UJ 400 u 

NTHRACENE 390 UJ 400 u I” “V -I- v 1 .-v - I 
YRFNF 390 UJ 400 u 410 UJ 380 1’ I 

I 
I 

Ann II -7”” ” I 
Ain II . . . - I I 3AO II --- - I 

390 UJ 400 u 410 UJ 380 L I I Ann iI .-v - I I 410 u I 380 U 1 

390 UJ 400 u 410 UJ 380 1’ I 
I 

m-m ii -TV” ” I 
I 

Aln II _.” - I I 38n LJ --- - I 

390 UJ 400 u 410 UJ 380 ; 1 400 u I 410 u I 380 U 

390 UJ 400 u 410 UJ 380 I I I Ann 11 Ail-I II 380 II , I -r”” ” I 7.” - I --- - 

I I 400 u 410 u 380 U 
AnIl II I 410 u 380 U I 

410 u 380 U 

PIU(L-“I IL”I\“L I, I I L,L I I IL,. 390 UJ 400 u 410 UJ 380 1 
BIS(P-ETHYLHEXYL)PHTHALATE 390 UJ 400 u 410 UJ 380 L 

IZYL PHTHALATE 390 UJ 400 u 410 UJ 380 l 
F 390 UJ 400 u 410 UJ 380 I 410 u I 380 U 

390 UJ 400 u 410 UJ 
t- 

7nn I 410 U 380 U 

.TF 
*n 

in ii.1 I 38n 1 

CHRYSENE 
DI-N-BUTYL PHTHAIA . - I .- - 

DI-N-OCl-YL PHTHALnTE I 390 UJ 400 u , 

DIBENZO(A,H)ANTuF 
DIBENZOFURAN 
DIFTU”, DUTUAI Al-F I 390 1J.J I 400 u I 4 

. ..- 
. . . ..wCENE I iv “Y I Y”” 1 

.” -” I --- J 400 u 410 u 380 U 
II-I III I -am IJ 400 u 410 u 380 U 

I 400 II 410 u 380 U 10 UJ 380 L .-- - 
i,,,,L, ImIIIn-tb I --- -- 1 

,.METHYL PHTHALATE 390 UJ 400 u I 410 UJ 380 I’ a 
I 
I 

Ann ii 7”” ” I 
I 

Al0 II ..- - I I 380 U I 
Cl ~II\DANTUFNF I 38n 1J.J I 400 u 410 UJ 380 L 1 IOR .J .-- - I 410 u 380 U I 
I L”“,u-w. I I ILI.L I 

--- -- I 

FI I InRFNF I 7an ii l I Ann iJ I 4 .I0 UJ 
I “I” m-i “Y 11.1 .-- - 

380 .J I dnn ii 7”” ” I Al’-’ II ..- - I 380 u _-- - 
380 L I I Ann II .-- - I I 410 u I 380 U I 

10 UJ 380 I’ Ann II I A10 II I 380 u I 

I% 

I b”.,, .-..- 
HEXACHLOROBENZENE ..-- -- I 
HEXACHLOROBUTADIENE 390 UJ I 400 u I 4 
HEXACHLOROCYCLOPENTADIENE 390 UJ 400 u 4 

HEXACHLOROETHANE 

u I 7”” ” I ..- - I _-_ - 

II I Ann 11.1 I 410 u I 380 U I IO UJ 380 L ._- -- I 
I 390 UJ I 400 u I 410 UJ 380 U 400 u 410 u 380 U 

wn 11.1 400 u 410 UJ 380 U 400 u 410 u 380 U 
400 u 410 u 380 IJ 
Ann IJ 410 u 31 OSO-DI-N-PROPYIAL AINE 

N-k I flOSODIPHENYLAMINf f 
I 390 UJ I 400 u 

390 UJ 400 u 410 UJ 380 U 400 u I 410 u 3b\ 
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SAMPLE I.D.: II-SBOI-1416 11 -LW-03 1 I-SBO5-1416 
LOCATION: 11 LWOI 11 LWO3 llLW05 

SAMPLE DATE: 3116195 3/l 7195 3/l 6195 
DEPTH INTERVAL (FEET): 14.0 - 16.0 14.0 - 16.0 

VALIDATION STATUS: VALIDATED VALIDATED VALIDATED 

NAPHTHALENE 390 UJ 400 u 410 UJ 
NITROBENZENE 390 UJ 400 u 410 UJ 
PENTACHLOROPHENOL 980 UJ 1000 u 1020 UJ 
PHENANTHRENE 390 UJ 400 u 410 UJ 
PHENOL 390 UJ 400 u 410 UJ 

I, 1 .- - .- - 

1,2-DICHLOROETHANE 12 u 12 u 12 u 
1,2-DICHLOROETHENE (TOTAL) 12 u 12 u 12 u 
1 7dYCHLOROPROPANE 12 u 12 u 12 u 

P-BUTANONE 12 u 12 u I 12 u 
7-HFXANONE I 12 u I 12 u 12 u 

4-METHYL-2-PENTANONE 12 u 12 u I 12 u 
ACFTONF I 12 UJ I 12 UJ 12 UJ 

FORM I 12 u I 12 u 12 u 
MFTHANF 12 u 12 u I 12 u 

ISULFIDE I 12 u. 12 u I 12 u 
FTRACHI nRll3F 12 u I 12 u 12 u 

: 12 u 12 u 12 u 
. . . . . .- 12 u 12 u 12 u 

)RM 12 u 12 u 12 u 
q THANF 17 II 12 u 12 u 

‘ENE I 12 u I 12 u 12 u 
17 II 12 u I 12 u 

~TYRENE I 
ITFTRACHLOROETHENE I 

TOLUENE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
VINYI CHI 0Rll-E _.._. - -. .--. ..-- 
XYLENES, TOTAL 
EXPLOSIVES (uglkl 
1,3,5-TRINITR0BENiw.w 
1 3-DINITROBENZENE 

I 

I .I._ - I *-.- - I .-.- _ 
I 37.21 U 1 37.21 U I 37.21 U 

1) 

?FNF I An7 II I An7 II 1 AO2U I 40.2 U ] 40.2 U I 40.2 U I 40.2 U 1 37.21 U 1 37.21 u 37.21 U 37.21 U I 

t 

11 -LW-06 
11 LW06 

319195 

VALIDATED 
380 U 
380 U 
960 U 
380 U 84J 
380 U 400 u 
380 U 89 J 

11 -SBO7-0607 
11 LWO7 
3130195 
6.0 - 7.0 

VALIDATED 
400 u 
400 u 
990 u 

II-SBO8-1416 1 II-SBO9-1416 
11 LW08 11 LWO9 
3/l 5195 3/l 5195 

14.0 - 16.0 14.0 - 16.0 
VALIDATED VALIDATED 

410 u 380 U 
410 u 380 U 
1030 u 960 U 
410 u 380 U 
410 u 380 U 
410 u 380 U [PYRENE I 390 UJ I 400 u I 410 UJ I 
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SAMPLE I.D.: II-SBOI-1416 11 -LW-03 II-SBO6-1416 11 -LW-O6 1 I-SBO7-0607 II-SBO8-1416 11-SBO9-1416 
LOCATION: llLwol 11 LWO3 11 LW06 11 LW06 11 LWO7 1 I LW08 11 LWO9 
SAMPLE DATE: 3/l 6196 3117195 3/l 6195 319196 3/30/96 3/l 5195 3/l 6i96 
DEPTH INTERVAL (FEET): 14.0 - 16.0 14.0 - 16.0 6.0 - 7.0 14.0 - 16.0 14.0 - 16.0 

IvALIDATI~N sTAtus: 1 VALIDATED 1 VALIDATED 1 VALIDATED I VALID 

AI 

-...ii- . ,_ -....... -. - 

!-NITROTOLUENE 

NITROTOLUENE 
Ucld A-DINITROTOLLJENE = 

_ . . . .* .-. ----.-- 
t4AMINO-2.6-DINITROTOLUENE 

ATED 1 VALIDATED 1 VALIDATED VALIDATED 
35.59 u 1 35.59 u 1 35.59 u I 35.59 u 35.59 u 
51.57 u 51.57 u 51.57 u 51.57 u 51:57 u 

i 
47.65 U 1 47.65 U 47.65 U 47.65 U 47.65 U 47.65 U A7fiE, II 71.“” ” 

t 
46.67 u t 46.67 U 

t 81.39 
46.67 U 46.67 U 46.67 U 46.67 U 46.67 U 

81.39 U 81.39 U 81.39 U 81.39 U 81.39 U 81.39 U 
RI 7a II RI 7a II RI 70 II YS.,” v RI 74 II “...., - 81 79 II -...- - 

i 
_...- - -.-.- - “1.l” ” “I.,” Y 

I 40.85 U I 1 40.85 U I I 40.85 U 1 40.85 U 1 40.85 U 40.85 U 40.85 U 
87.25 U 1 87.25 U I 87.25 U I 87.25 U 87.25 U 

7AAQ II 

I~.NITR~T~I IJFNF I 81.79 u 1 81.79 U 1 

td.NlTRnTnl I IFNF I 87 25 u i 87.25 U 1 
1 

-..-- - _..-_ _ 
70.49 u I 70.49 u I 70.49 u 70.49 u 70.49 u 70.49 u ,“.-l” ” 

35.21 U 35.21 U I _-.-. - _-.-. - 35.21 U 35.21 U 35.21 U 
I 50.9 u I 50.9 u I 50.9 u 50.9 u 50.9 u 50.9 u 50.9 u 

162.65 U 162.65 U 162.65 U 162.65 U 162.65 U 

t NITRfIRFN7FNF I 3.5 21 II 1 35.21 U I 

ITFTRW I 167fifi LJ I 162.65 U I 

MISCELU \NEOUS PARAMETERS 
PH I I 573 -.-- I I 6.8 _.. I 5.55 6.16 I 4.32 I 4.87 I 4.87 

TOTAL KJELDAHL NITROGEN mgikg 5.6 .I 73.6 I 9.2 I 34.8 189 8.24 41.1 I 
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SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR SUBSURFACE SOIL 
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SAMPLE I.D.: II-SBIO-1012 II-SBII-1214 
LOCATION: 11Lwlo 11Lw11 
SAMPLE DATE: 3/15/95 3116195 
DEPTH INTERVAL (FEET): 10.0 - 12.0 12.0-14.0 

VALIDATION STATUS: 

INORGANICS (mgikg) 
ALUMINUM 
ANTIMONY 

I VALIDATED I VALIDATED 

I 
I 

79411 -” .w I 
I 

13Al-l .- .- I 

I 1.6 L I 0.24 UL I 
ARSENIC 0.20 UL 0.80 L 
BARIUM 28.0 L 1.0 u 
BERYLLIUM 0.32 B 0.07 u 
CADMIUM 25.8 L 1.1 

CALCIUM I 301 I 99.2 
CHROMIUM 34.2 4.8 

I 4.1 I 9.9 
121 I 18.9 I 

COBALT 
COPPER 

CYANIDE I 1.2 u 1.1 u 
IRON 3760 I 9120 I 

LEAD I 12.0 K I 77.5 
MAGNESIUM 79.5 6.0 U 

MANGANESE 13.9 K I 9.6 
MERCLJRY I 2.2 K 3.4 

NICKEL 
POTASSIUM 
SELENIUM 
SII VFR 

13.1 
18.9 U 
0.32 U 

1.2 

3.6 
18.0 U 

0.31 UR 
0.08 u 

SODIUM I 17.6 U, 1 26.2 B 
THAI I II IM 028 II I 026 LJ . . .--.-._. I 

_.-- - 
I 

_.-_ - 

VANADIUM 13.0 5.9 
71NC I 200 L I ii3 .I 

I I 390 11 -_- - I I 370 11.1 -._ -- I 
I 390 u I 370 UJ I 
I I 390 LJ --- - 1 I 37n II.1 -.- -- I 
I 390 u I 370 UJ I 

390 u 370 UJ 
970 u 920 UJ 
390 II 37n I I.1 

I 
I 

SEMIVOIATILES (ugikg) 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1 ,CDICHLOROBENZENE 
2,2’-OXYBIS(l-CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOP”“U’L’“’ 
2,4-DICHLOROI 
2,4-DIME.. . . w. . .-.--- 
2.4-DINITROPHENOL 

. . -. ---- 
t-bRnNAPHTHAI FNF I %x-l II I 370 Il.1 I 2-CHL,. .-. .e . . . . . . . . .--. -- -1- - -.” -I 

P-CHLOROPHENOL 390 u 370 UJ 
2-METHYLNAPHTHALENE 390 u 370 UJ 
2-METHYLPHENOL 390 u 370 UJ 



TABLE I.1 

NSWC WHITE OAK - SITE 11 
SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

PAGE 6 OF 8 

BlSi2-CHLOROETHYL)EkHER 390 u 
BlS(2-ETHYLHEXYL)PHTHALATE 340 J 
BUTYLBENZYL PHTHALATE 390 u 
CARBAZOLE 390 u ___ - 
CHRYSENE 390 u 
DI-N-BUTYL PHTHAlATE 67 B 
DI-N-OCTYL PHTHALATE 390 u 
DIBENZO(A,H)ANTHRACENE 390 u 
DIBENZOFURAN 390 u 
DIETHYL PHTHAlATE 390 u 
DIMETHYL PHTHAlATE 390 u 
FLUORANTHENE 390 u 
FLUORENE 390 u 
HEXACHLOROBENZENE 190 J 
HEXACHLOROBUTADIENE 390 u 
HEXACHLOROCYCLOPENTADIENE 390 u 
HEXACHLOROETHANE 390 u 
INDENO(1,2,3-CD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 

390 u 
390 u 
390 u 
390 u 

VALIDATED 
920 UJ 
370 UJ 
370 UJ 
920 UJ 
920 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
920 UJ 
920 UJ 
370 UJ 
370 UJ . 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
370 UJ 
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ISAMPLE I.D.: 1 II-SBIO-1012 1 II-SBII-1214 
LOCATION: 
SAMPLE DATE: 
DEPTH INTERVAL (FEET): 
VALIDATION STATUS: VALIDATED VALIDATED 
NAPHTHALENE 390 u 370 UJ 
NITROBENZENE 390 u 370 UJ 

1__1 PENTACHLOROPHENOL 
PHENANTHRENE 

970 u 920 UJ 

I 390 u I 370 UJ 
PHENOL 390 u 370 UJ 
. . ..-..- 

VOLATILES (ugikg) 
I, I,1 -TRICHLOROETHANE 
1 ,I ,2,2-TETRACHLOROETHANE 
1 ,I ,2-TRICHLOROETHANE 
1 ,I-DICHLOROETHANE 
1 ,I-DICHLOROETHENE 
1 ,P-DICHLOROETHANE 
1 ,P-DICHLOROETHENE (TOTAL) 
i .P-DICHLOROPROPANE 

I 
““” - 

I 
“.” _” I 

17 II.1 - -” I 
I 

II II . . - I 
I- -- 2 UJ I 11 u I 
17 II.1 - -” I 

I 
II II . . - I 

I- -- 2 UJ I 11 u I 
17 II.1 - -” I 

I 
II II . . - I 

I- -- 2 UJ I I II u i 
12 UJ I ii cl 
12 UJ 11 u 

P-BUTANONE 12 UJ 3J 
P-HEXANONE 12 UJ 11 u 
4-METHYL-P-PENTANONE 17 II.1 11 II 

ACETONE 5 
- -” 

I 
.* ..s 

!I0 .J I 11 UJ I .--. _..- 
I I -_ 

pFN7FNF I 7 .I I 11 II I a-. .bb. .b 
I 

, ” 
I 

.I - L 
L 3ROMODICHLOROMETHANE .._..._ -._..--..-...- ..- I 12 UJ 11 u I 
BROMOFORM 

BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 

METHYLENE CHLORIDE 
STYRENE 

ITETRACHLOROETHENE .- .._. -..--.._~ 
tTOLUFNF I 1 .I I 11 II 1 

.- _- I - 
17 II.1 

. -1 I 
I 

91 II 
.I - 

I 
I- 2 UJ -- I 11 LJ 

i J- 

I 
12 UJ I 
12 11.1 .- -- I 11 II I 
11 J ii ; 

12 UJ 11 u 
12 UJ 11 u 
17 11.1 .- “” I 11 II - 

12 UJ 11 u I 
70 .I -” ” I I 11 II - I 
5B I 5B I 

17 II.1 .- _” I 
I 

11 II . . - I 
1 

I 12UJ I 11 u I 

I 
” ” 

I 
. . . 

I 12 UJ I 11 u I 
-,.- 

1 

TRAN- _,- -.- ..__ ~_ S-l .3-DICHLOROPROPENE 
TRICHLOROETHENE 17 II.1 .- -” I 

I 
II II . . - I 

VINYL CHLORIDE 12 UJ I 11 u 1 
XYLENES, TOTAL 130 J ii ii I 
EXPLOSIVES (ugikg) 
1,3,5-TRINITROBENZENE I 40.2 U 40.2 U 
I 3-DINITROBENZENE 37.21 U I 37.21 U 
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NSWC WHITE OAK - SITE 11 
SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR SUBSURFACE SOIL 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
DEPTH INTERVAL (FEET): 
VALIDATION STATUS: 

PAGE 8 OF 8 

II-SBIO-1012 II-SBII-1214 
11Lw10 11Lw11 
3/I 5195 3116195 

10.0 - 12.0 12.0 - 14.0 
VALIDATED VALIDATED 

NF I II I 81 39 II I 

MISCELLANEOUS PARAM’=== ..-*..w.-..v 

IPH 
ITOTAL KJELDAHL NITROGEN mglkg I 35.7 I 15.4 I 

I I 5.6 -.- I 5.43 1 1 



NSWC WHITE OAK - SITE 11 
SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER 

SAMPLE I.D.: llGW22000l 

LOCATION: llGW22 
SAMPLE DATE: 215lSS 

PAGE 1 OF 20 

1 llGW23000l 1 11GW240001 1 11GW250001 
I lGW23 I 1 GW24 

I 

llGW25 
2l3199 2l6199 2/5/99 

llGW26OOOl llGW270001 llGW26OOOl 
I 1 GW26 llGW27 llGW26 

2l6199 2/6/99 2/7/99 
IVALIDATION sTATus: 1 VALI IDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATE D 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 

INORGANICS @g/L) 
ALUMINUM I 125 B 55.7 B 45300 139 B 27.0 B 1610 I 94.6 B 1 60700 I 29.6 B 

UONY 1.9 u 1.9 u 1.9 u 2.0 B 1.9 u 1.9 u 1.9 u I 1.9 u 1.9 u 
4.4 1.5 u 17.2 1.5 u 1.5 u 1.5 U 1.5 u 12.4 1.5 u 
59.9 50.7 220 29.0 39.7 I 40, IO2 51.5 445 14.3 

.“I.. I “.I0 u 0.33 B’ 4.9 0.10 u 0.10 u I , 30 R _.” - I l-l43 R _. .- - I A.5 -.- 1 n1n II “..” - 
M 2.7 UJ 2.7 UJ 2.7 UL 2.7 UJ 2.7 UJ 1 6.2 B I 2.7 UL 1 13.1 B 1 2.7 UL 

ARSENIC I 
BARIUM 
BERYLL” ‘M I n 

CADMIU 
CALCIUM 2840 4720 28000 3430 

I 

! 

I 

! 

I 
! 

I 
! 25300 ! 13500 7290 48800 10400 

CHR( IMIUM 7.0 L 4.2 L 65.1 2.3 UL I 2.3 UL I 61; T 2.3 U 110 2.3 U 

COBL I ,I T 7(1*la I &I.” Y ?‘I II I.” Y I so I) ““.I I 69 R “.” .s 1 I ‘19 II “.” Y I c.1 .w.l 3.3 u 198 3.3 u 
COPPER 71 I .” I 

I 
50 .,.” I 

I 
-a* I I 7. 5 I 

I 
as -.- 

I 
Ad ~.. _ 4260 2.4 UL 83.1 2.4 UL 

CYANIDE IL - InIl I , *on II I .“.” - A7 ..- I I inn II I .“.” - I inn II .“.” - 10.0 u 2.7 U 2.7 U 2.7 U 
IRON 355 I 121 B I 76500 ! 266 1 59.1 B 242 106 L 93900 200 L 

I 1.0 u I 1.0 u 38.2 2.7 B I l.OU I 6.1 B I l.OU I 53.1 I l.OU I 

IT,” LI I” ,YYYY I”,” 
I 

I “I”” 1,““” J”L” 
MANGANESE 1040 29.1 1660 169 2.2 B 2280 112 4300 84.6 
MERCURY 0.20 u 0.46 1.9 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u ~ 
NICKEL 7.5 u 7.5 u 55.5 7.5 u 7.5 u 116 16.4 83.6 7.5u 
p@TASSll IM 

I ., .--.-.-. 
7430 El 
-.__ - 

957 B 

_.. - 
5690 1040 B 2270 B 4180 2160 B 10700 743 B 

SE- ..-... :I FNIIIM I 2.5 u I 2.5 u I 5.2 B I 2.5 U I 2.5u I 2.5 U I 2.8 B I 6.0 B I 3.6 B I 
SILVER 2.8 U I 2.8 U I 2.8 U I 2.8 U I 2.8 U I 2.8 U 2.6 U 2.6 U 2.6 U 
SODIUM 2~r?“” lnlnn X7” Own 1 AA”” A”700 11200 52500 22600 
THALLIUM 2." - I -.- - I ..” - I _.” ” _.” ” I _.” U 2.9 u 6.5 B 3.6 B 
V,lNAnll IM . . . . .-..,... I 71 II -.. - I I 71 II -.. - I 105 ..- I 2.5 B I 21 u I 2.1 u 2.1 u 111 21 II -.. " 

Zll.., UC I 21.2 B 1 43.7 B 1 216 I 16.0 B 1 19.3 B 1 225 I 19.9 I 463 I 26.3 

SEMIVOLA’ TILES (ug/L) 
2,2’-OXYBlS,ru, ,Lw,\L z” Pu’ “‘=‘-IPROPANE) I 5u 5u I 5u I 5u I 5u I 5u I 5u I 6 II .,- I I r; II “Y I 

2,4,5-TRICHLOROPHEh,, ml I 7” II A” ” I I 7l-l II -I - I 711 II -” - I 7n II -- - I 7n 11 -- - I 71) II -- - I 711 II -- - I 20 u I 20 u 
2,4.6-TRICHLOROPHENnl .-- I s II ” - I 5.11 ” - I 5 II 

ii 
5 IJ - - I 5 II 

ia; 

I 5 II 

5; 

I I 5 II 

5; 
I 5 II 

iii 
I s II ” - 

2,4sDIf3l f-IRnPHFNfI ..“-a .-. . .-..w- 5U 5u 5U I I I 5u 

2,4-DIME :THYLPHENOL 5u 5u 5u 5u 5u 5u 5u 5u 5u 
----. .-..-. 

2,4-DIN11 KUVHtNUL z 
-0 u 20 u 20 u 20 u 20 u 20 I’ 

“J” 

I ..m 0. 
L” ” 

I ,.,. I. 
L” ” 

I ^^ .I 
L” ” 

2,4-DINITROTOLUENE t., i II I * II “V I s II -- I !i II -- 1 s II .,.” I 5 I 5u 5u 5u 

2,6-DINITROTOLUENE 5u I 5u I 5u 5u 5u I 5u 5u 5u 5u 

2-CHLORONAPHTHALENE 5u 5u 5u ! 5u I 5u 5u 5u 5u 5u i 
2-CHLOROPHENI 3L 5u 5u 5u 5u 5u 5U I 5U I 5u I 5u 

2-METHYLNAPU’ -n ;HALENE 5u 5u 5u 5u 5u 5 I’ a I; II vu * II 1” c II I 

2-METHYLPH~vL .Llr-tl 5u 5u 5u 5u 5u 51 J 5u 5U x 
P-NITROANILINE I 7n II L.4 Y , 7” II -1 ” , 70 II -- 7 -1 70 II mmmm:- - , 7n II -1 - , 7n -” U 20 u 20 u 20 u 

P-NITROPHENOL I I r, II “” I I !i II ” - I 5 II 

5; 

I 5 II 

5; 

I s II 

i; 

I 6 II ” - I S II ” - I !i II I s II - - 

3,3’-DICHLC?“n’ ..,,,NZIDINE 5u 5u 5u 5u I i; I 5U 

3-NITROAN.,..., II INF I 20 u 

; 
20 u 20 u 20 u 20 u 20 u 

i 
I 20 u 

ii i 
20 u 20 u 

4,6-DINITRO-2-METHYLPHENOL I ou 20 u 20 u 20 u 20 u 20 20 u 20 u 

4-BROMOPHENYL PHENYL ETHER f iU I 5u 5u 5u 5u * I -J 5u 5u 5u 

4-CHLORO-3-METHYLPHENOL 5” i II I r, II -., I !i II “- I 5 II 

4-CHLOROANILINE 5u I 5u I 5u I ;; 
I s II -.” 5U 5u 5u 5u 

5U 5u 5u SlJ 5u 

4-CHLOROPHENYL PHENYL ETHER 5u 5u 5u 5u 5u 5u 5u 5u 5u 

ICMETHYLPHENOL I 5u I 5u I 5u I 5u I 5u I 5u I 5u I 5u I 5u I 
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1 llGW22OOOl ) llGW23000l 1 llGW24OOOl 1 llGW25000l 1 llGW26OOOl 1 llGW27OOOl 1 lfGW26OOOl 1 llGW29OOOl ISAMPLE I.D.: 
ILOCATION: 1 llGW22 1 llGW23 1 llGW24 1 llGW26 1 14GW26 1 llGW27 1 llGW26 1 llGW29 

SAMPLE DATE: 215199 213199 2/6/99 WY99 216199 2/6/99 2Rl99 2/7/99 

VALIDATION STATUS: VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 

4-NITROANILINE 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

A-NITDnDHFNnl 7” II 7” II 7l-l u 20 u 20 u 20 u 20 u 2ou 
5U r7VLI.r-l ,I I I WL9.b I -” I - - -lJ 5u 5U 5u 5U 

ACENAPHTHYI FNF I 5 II I 5u I 5U 5u 5U 5U 5u 5u 

ANTHF- ._-. _- 5u 5u 

BENZO(A)ANTHRJ 5U 5U 5u 5U 5U 

BENZO(A)PYRENE 5u 5u 5u 5u 5U 

nFN7nm\cI I If-IDA 6 II 5 II 5lJ 5u 5u 

. . . . . . . . --..- 

SACFNF 5; 5; 5u 5u I 5u I 5U 

CENE 5u 5u 5u 

NTHENE 
5u 5U 5u 

YL’.L”\Y,’ L”“I.r7 5u 5u 5u 
RFN7‘,1‘? ” IWFRYI QJE 5U 5u 5u ii; I ii I 5u I 5u I 5U 

HFNF s II 5u 5u 5U 5u 5u 5u 
Y-..-“\V,.‘,r,. b*..-- 

BENZO(K)FLUORANT. ._. .- 5u 
I 

BlS(Z-CHLOROETHOXY)METHANE ! iI; 5; ! 5u ! 5u 51J 5u 5u 5u 

BIS(Z-CHLOR :OETHYL)ETHER 5u 5u 5u I 5u 5u 5u 5u 5U 

BIS(bETHYLHEXYL)PHTHAl LATE 5u 5u 5u 5U 5u 1.6 B 5u 5u 

BUTYLBENZYL PHTHA’ --- LLAli 5u 5u 5 ” I 5 ‘U 5u 5u 5U 5u 

CHRYSENE I 5 II - ” 5 II 

ii 
5 ;; 
i.U 

5u 5u 5u 5u 5u 

DI-N-BUTYL PHTHAIATE 5u I I 5U 5u 5u 5u 5u 

DI-N-OCl-YL PHTHALATE 5u 5u 5u 5u 5u 5u 5u 5u 

DIBENZO(A,H)ANTHRACENI 
,DIBENl”=’ ‘D*’ 

VALIDATED 
20 u 
20 u 
5u 
5U 
5U 
5U 
5u 
5U 
5U 
5u 
5u 
5u 

2.2 B 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
51J 
5u 
5u 
5u 

-m5mU I 5u I 5u I 5u I 5u E 5u 5u 5U 

N 5U 5u 5U 
. . ..ALATE 5u 5u 5u 

_ PHTHALATE 5u 5u 5u 5u 5u 1 

5u I 5u I 5u I 5u I 5U 

5U 5u 5U 5u 5u DIETH’I . , 
DIMETHYI 

f; II 
I ” 

I * II “” I 
I 

s II - ” 

FLUORANTHENE I 5u I 5u I 5u I 5u I 5u -7 
I 

i II “V I I 5 II _” I s II 

FLUORENE 5u 5u 5u 5U 5u I 5u I 5u I 5; 
HEXACHLOROBENZE 
HEXACHLOROB 
*IrY.,.Il.A..en 

.NE I 5u I 5U I 5u I 

.*r.* E 5u 5u 5 ” 
i,TAnlFNF I !i II I !i II I 5 ncmc,nrunuiYCLOPEl. ., .I._. __ 

HEXACHLOROETHANE 
INDENO(l,P,J-CD)PYRENE 
ISOPHORONE 
N-NITROS 
N-NITROSuw . IL,. , L 
NAPHTHALENE 
NITROBENZENE 
PFNTACHI c-IROPHFNOI 

L 
5 
5 
5 

L 
U 
U 
U 

A 
U 
U 
U 

5u 5u 5U 5U I 5u 

Ll 
5u 5u 51J 5u 5u 

5U 
5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 

5u 5u 5U 5u 5u 5u 

5u 5u 5U 5u 5u 

5u 5u 5u 5u 5u 

i I 5u 5U 5u 5u .5 u 
* II 5 II 

0-DI-N-PROPYLAMINE I 5u I 5u I 5u I 
,V-tlDHEN”I AMINE 5u 5u 5 II 

I r II I c II I E 
I 3” I a” I .J - 

5u 5u 5u ! 5u ! 5u ! 
I 20 u I 20 U 20 u I 

5u 
20 u I 20 u I 20 u 

“” I 
” - 

20 u I 20 u “.... .“..““..“. ..-..-” 
PHFNANTHRFNE I 5 Li I 5 u I 5U I 5u 5u 5u 5u 5u ..-... .-..- 
PHENOL I 5u I 5u I 5u I 5u 5u 5u 5u 5u 

PYRENE 5u 5u 5u 5u 5u 5u 5u 5u 
.,.-.a ,..-,I . 
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. ----.-- 
TRANS-1 ,P-DICHLOROETHENE 
TRANS-1.3-DICHLOROPROPENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
XYLENES, TOTAL 

11GW220001 
llGW22 

2/5/99 
VALIDATED 

1 u 
i II 

1 u 
5 UR 
5U 
5U 

5 UR 
I II 

1 u 
1 u 

Ii 
IU 
1 u 
1 u 
1 u 
1 u 
1 u 
2.5 
1 u 
74 

1 u 
1 u 
2u 
1 u 

3 
Ill 

O.i9- J 
1 u 
33 

1 u 

1 u 1 u 1 u 1 u IU 
IU 1 u 1 u IU IU 
1u 1 u 1 u 1 u IU 

0.36 J 1 u 0.39 J 1 u IU 
I II 1 II 1 II 1 11 1 II - - 
1 u I 4; I 4; I ;; I IU 

1 lGW280001 I lGW290001 
llGW28 1 lGW29 

2m99 a7199 

II GW620001 
llPZ62 
2/6/99 

5 UR 

“” “.. “_ 
2.4 J 2.3 J 2.5 J 
1 u 1 u 1 u 
IU 1 u 1 u 
1 u 1u 1 u 
1 u 1 u 1 u 
1 u 1 u 1 u 
1 II 1 II ill  ̂

L 

. ” . - - - :.. 

0.71 J IU IU 
1 u 1 u 1u 
3.1 0.28 J IU . 

1 u I 1 u I 1 u 
1 u 1 u 1 u 
n II 1 .? II I n ,I 
1” I L” I L” 

1 u IU 1u 
60 I 1 u I 1 u 

IU 1 u 1 u 
IU 1 u IU 
1 u IU 1 u 
31 -. I cl36 -.-- .I - I 

1 . II - 

1u I 1 u I 1 u 
IU 1 u 1 u 
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MISCELLANEOUS PARAMETERS (q/L) 
IAMMONIUM PERCHLORATE I 5u 84.7 I 5U 5U I 5U I 6.47 I 5U I 5u I 5U I 



1 11GW690001 1 1lGW70D0001 
llGW69 llGW70D 

a7199 U8199 
IVALIDATION STATUS: 1 VALIDATED 1 VALIDATED 1 VALIDATED I VALIDATED 1 VALIDATED 1 VALIDATED VALIDATED VALIDATED 
. . . ..“l I... m... I.-,. I 

.llGW63000l 
llPZ63 
UY99 

11GW640001 
llPZ64 
2M99 

1 iGw65oool 
11 PZ65 
27199 
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SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
SEYIVOLATILES (ug/L) 
2,2’-OXYBlS(l-CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2.4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,4-DINITROTOLUENE 
2.8DINITROTOLUENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NITROANILINE 
P-NITROPHENOL 
3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-METHYLPHENOL 

2.8 U 2.8 U 2.8 U 2.8 U 2.8 U 2.8 U 2.6 UL 2.8 U 2.8 U 
27100 3430 4170 9500 6200 3960 53300 4660 6340 
4.2 B 4.1 3.4 B 4.4 3.0 2.9 u 8.9 B 4.6 B 2.9 u 
7.1 B 19.8 2.1 u 2.1 u 3.4 B 33.8 140 2.1 u 12.6 B 

140 52.7 B 43.0 36.6 B 90.0 71.7 B 352 41.4 55.3 B 

5u 5u 5U 5u 5U 5u 5u 5u 5u 
20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5U 5U 5u 5u 5u 5u 5u 
5u 5u 5U 5U 5u 5u 5u 5u 5u 

20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 
5u 5u 5u 5u 5u 5u 5U 5u 5u 
5u 5u 5U 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5U 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 

20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 
5U 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5U 5u 5u 5u 5u 5u 

20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 
20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 
5U 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 
5u 5u 5u 5u 5u 5u 5u 5u 5u 
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ISAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
VALIDATION STATUS: 
4-NITROANILINE 
4-NITROPHENOL 

ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 

1 lqGW630001 1 11GW640001 I 11GW6500”a ’ “e’fi’=@finfi’ I “GW670001 I ilGW680001 I 11GW690001 I 11GW70D0001 I llGW710001 1 “I I,“..OcJ”““I *I’-~ ~~ 

llPZ63 llPZ64 llPZ65 liGW66 1 lGW67 1 lGW88 llGW69 llGW70D IlGW71 

it/8199 z/4/99 2/7/99 2m99 2/s/99 ml!99 2n199 218199 m/99 

VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 

20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5U 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 
_ - . . c I, F II r. II ii II 5 II 

IBENZOfB)FLUORANTHENE I 5u I 5u I 5u I SU I 
cl 

f “V 

5u 5u 5u 5u 5u I “_ I - - I 
r I, I c II I r II cc II I 

;; 

5u 

I “V I “.., I -- 

r, II I 5 II I 5 II 1 
BENZO@,H,I)PERYLENE 
BENZO(K)FLUf 3RAI UTHENE 5u 5u 5U 5u 3” I 3” I I 

‘BIS(2sCHLORC ,-,VV\~~CTIJAUC ,ETH,n I ,,WL I I IT\I.L 5u 5u 5u 5u 5u ;;; 5u ;;; 

BIS(2-CHLORC )ETHYL)ETHER 5U 5u 5U 5u 5u 5u I 5u I 5u I 
-...,a .-*a-, *.. Iv-r 

BIS(2-ETHYLHtnr ~,rn I “HL~ I c 2.9 B 5u 5u 5u 5u 

BUTYLBENZYL PHTHAlATE 5u 5u 5u 5 I 

CHRYST- 
01.N.RII, ,. ““T”Al Al-C 

DI 

5u 

1.2 B 5u 5u 1.2 B 

5u I 5u 5u 5u 5u 

5u 5u 1 5U 5u 

5u 5U 5u 5u 

--- ._...... -..- 
FLUORENE I 

HEXACHLOROBENZENE 
HEXACHLOROBUTADIEh- 
HEXACHLOROCYCLOPENTADIENE 
HFX 

..--..- ._,-,. -- ..-..- 
ISOPHORONE I “” I . ” I 

N-NITROSO-DI-N-PROPYIAMINE I 5u 5u I 1 
N-NITROS ODIPHENYLAMINI 

-..- 
NAPHTHALEh 
NlTROBENZENt .a I 

PENTACHLOROPHENOL 20 

PHENANTHRENE 5L 1 I - I 

PHENOL 5u 5u I ii ! 5 n 

f I 5u 5u 5u 5u 3” 

IE 5u 5u 5u 5u 5u -- 6 - - 

-‘r I = ‘J 5u 5u 5U 5u 5 II 

20 iJ 

I 
I 

5 II I 5u I 5u 1 

U 20 u 20 u 20 u 20 u I 20 iI I 20 u I 20 u 

I r, II 5 II 5U 5u 5u * II r; II 6 II 

E 1 ~~~ 5u 5u I 5u I 5u I 3” I 9” I 3” I cl” I L)” J 
. ..b... 

VOIATILES (uq 
~,~,~-TRICHLORO~I nr-a.~ 1 u 1 u IU 1 u 1 u 1 u IU IU 1 u 

1,1,2,2-TETRACHLOROETHANE 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 

1 ,I ,P-TRICHLOROETHANE 1 u 1 u 1 u 1 u IU 1 u 1 u 1 u 1 u 

l,l-DICHLOROETHANE 1 u 1 u 1 u 0.59 J 1 u 1 u 1 u 1 u 1 u 

l,I-DICHLOROETHEC 1 u 1 u 1 u 1 u 1 u 1 u 1 u IU 1 u 

I,2 DICHLOROBENZE 1 u 1 u 1 u I u 1 u 1 u 1 u 1 u 1 u 

1.2,4 TRlCHL”D”=‘Ck’7C 
\“caL 

1 u 1 u IU 1 u 1 u 1 u 1 u 1 u 1 u 
- l,P-DIBROMC-U-U, ILV,\VI r-u, 1 UR 1 UR 1 UR 1 UR 1 UR 1 UR I I IIR 4 IIR 1 III? 

1,2-DIBp^‘!OETHANE 1 u 1 u 1 u 1 u 1 u 1 u I I 1 I . - I 

1,2-Dlc :OETHANE 1 u 1 u 1 u ?.93 J 1 u 1 u 1 u I 1 u 

1 
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SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

PESTlClDESlPCBs (ug/L) 
4.4’-DDD 
4.4’-DDE 
4,4’-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 

ilGW630001 
llPZ63 
2l8199 

VALIDATED 
1 u 
1 u 
1 II 

5. iR 
5U 
5U 

2.3 J 
1 u 
1 11 - 

1 u 

1 u 
1 u 
IU 
1 u 
1u 

1; 
1 u 
1 u 
1 u 
1 u 
1 u 
IU 
2u 
1 u 
1 u 
1 u 
1 u 

11Gw640001 
1 lPt64 
wlJ99 

llGW650001 
llPZ65 
2/7/99 

11 GW660001 
liGW66 

zz99 
VALIDATED VALIDATED VALIDATED 

1 u 1 u 1 u 
I II 1 II 

1 u 1 u 1 u 
5 UR 5 UR 5 UR 
5u 5U 5U 

L" I L" I L" 

1 II I II 1 II 

1 II I 1 II I 079 .I 

1 lGW670001 llGW680001 
llGW87 llGW68 

26199 214199 
VALIDATED VALIDATED 

1 u 1 u 
1 u 1 u 
1 u 1 u 

5 UR 5 UR 
5U 
5u 

5u 
5u 

1.2 B 1.8 B 
IU IU 
1 u 1 u 
1 II 1 11 

1; 
1 u 

1u 
IU 
1 u 
1u 
Ii 

0.67 J 
IU 
1 u 
1 u 
1 u 
2u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 
1 u 

1; 
1 u 
1 u 
1 u 
1 u 
1 u 
IU 
1 u 
1 u 
IU 
1 u 

IU 
2u 
1 u 
1 u 
1 u 
1; 
1 u 
1 u 
1 u 
1 u 

2.4 I IU 
1 II 1 II 

11GW710001 
IIGWTI 

u2199 
VALIDATED 

1 u 
1 u 
IU 

5 UR 
5u 
5u 

1.8 B 
1 u 
IU 
1 u 
IU 
1 u 
1 u 
IU -_ 
IU ^ 
IU i 

1u ,/ 
IU _ 

IV . 
IU _, 
IU 
IU 
2u 
1 u 
1 u 
IU 
1 u 
1 u 
1 u 
IU 
1 u 

0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 UL 0.10 u 0.1o.u I 0.10 u 
0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 UL 0.10 u 0.1’0 u 030 u 
0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 UL 0.10 u 0.10 u 0.10 u 

0.050 u 0.050 u 0.050 u 0.050 u 0.051 u 0.050 UL 0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 0.050 u 0.051 u 0.050 UL 0.050 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 0.050 u 0.051 u 0.050 UL 0.050 u 0.050 u 0.050 u 

1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 UL 1.0 u 1.0 u 1.0 u 
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1 llGW630001 1 11~w640001 1 11~~650001 1 11Gw660001 1 11GW670001 1 11GW680001 1 11GW690001 1 11GVmD0001 1 11GW710001 

llPZ63 
2/8/99 

1 lPZ64 
214199 

llPZ66 
2m99 I 

llGW66 llGW67 llGW68 
2/2/99 I 215/99 I ml99 I 

llGW69 1 llGW70D 
7199 I 

1 IIGVUI 
I 

1 
21 2/8/99 m/99 I 

VALIDATION STATUS: VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 1 VALIDATED 1 VAlm!DATED 1 VALIDATED 1 VALIDATED 

ENDOSULFAN I 0.050 u 0.050 u 0.050 u 0.050 u 0.051 
FNIVISIII FAN II 010 II 0.10 u 0.10 u 0.10 u 0.10 u I 0.10 UL I 0.10 u I 0.10 u I 0.10 u 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

_ _ . _ . . _.._ _ 
-FAN SULFATE I 0.10 u I 0.10 u I 0.10 u I 0.10 u I 0.10 u I 0 

YJ , “L UL , 1 0.10 “.I” I “.I” 0.10 ” u , 1 “.I” 0.10 u ” 0.10 u 
u I 0.10 UL I 0.10 u I 0.10 u 0.10 u 

u 0.050 u 
nnm II I ““5” II 0050 u 

. V..L I I -..- - I -..- - _.._ - 

IC (LINDANE) 1 0.050 II I 0050 II I 0 050 u I 0.050 u I 0.051 u I 0.050 UL I 0.050 u 1 0.050 

, -.--- - -.--- - ’ CHLOR 1 0.050 u 1 0.050 u 0.050 u 0.050 u 0.051 u 0.050 UL 0.050 u 0.050 u 0.050 u 
-“’ -7 EPOXIDE 1 0.050 u 1 0.050 u 0.050 u 0.050 u 0.051 u 0.050 UL 0.050 u 0.050 u 0.050 u 

IAD I nr;n II I nsn 11 n5n Ii n!xl II OS1 u 0.50 UL 0.50 u 0.50 u 0.50 u 

.-. 
HEPTAL;HLu~ 
METHOXYCHLw. 

TOXAPHEN IE 
EXPLOSIVES (uglL) 
1.3.5-TRINITROBENZENE 
1 ,&DINITROBENZENE 

2,4 DINITROTOLUr-*- :iut 

2,4.&TRINITROTOL,~..- I I IFNF 

2,8 DINITROTOLUENE 
2-AMlN04,6-Dl~lTRnTnl IIFNF . . -. ----..- 

2-NITROTOLUEh .IC 

3-NITROTOLUENE 
4AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 

HMX 
~NITF---.‘--.- 

I “_“” - I -.-- - -.-- - -.-- - 

I 5.0 u 5.0 u I 5.0 u I 5.0 u I 5.1u ,I 5.0 UL I 5.0 u I 5.0 u I 
-- 
5.0 u 

I 
I 

I 0.20 u 1 0.20 u 1 0.20 u 1 0.20 u 1 0.20 u 1 0.20 u 1 0.20 u 1 0.20 u 0.20 u 
0 ^^.I I .Z”” I ,.,.a II I “.A” ” , An,. II f “L” ” 1 men II “.L” ” I I n”r. “.L” u 1 0.20 u 1 0.20 u 1 0.20 u 0.20 u 

I 
I 

” 7n11 I “.rr ” , n7n ii I . ..e.. ., I n7n ii I -.-- - I 070 II I II I nwl II I n-xl II I n9n u I.‘.” 0.20 u -.-- - 0 20 ” ( V.&Y ” , “.L” ” , 
n7n Ii 0.20 u 0.20 U 0.20 u I -.-” - I I n7n -.-- II - I , 02ou ---- - I , 0.20 u I 0.20 u 1 0.20 u 1 1 

I 0.20 u 1 0.20 u I 0.20 u 1 0.20 u 1 0.20 u 1 0.20 u 1 0.20 u 1 0.20 u I 0.20 u ] 

II- ” IL” ” I en,-. II I “.L” ” ,-a-n II I .-San II “.L” ” “.L” I ” “20 u 02ou I 0.20 u I 0.20 u I 1 1 [ , I 0.20 u ] 
0.20 u I 0.20 u 1 0.20 u 1 0.20 u 0.20 u 1 0.20 u 1 0.20 u 1 ;:20 u I 0.20 u 

I 
I 

,* II 
I” ” I 

77 II L_ ” I 
I 

IA II . . - I 
I 

070 11 -.-- - I 
I 

020 II _.-_ - I 0 20 u I 0.20 u I 0.20 u 0.20 u 
I I n7n II I “_A” w I n7n 11 I “._V - I n70 (1 I -.-- - 02ou I _.-_ - 0.20 u I I 1.20 u 1 0.20 u 0.20 u 0.20 u 
I 0.20 u 1 0.20 IJ 1 02ou I 0.20 u I 0.20 u I 0.20 u 1 0.20 u 0.20 u 0.20 u 

ncn II I n lx7 u 0.50 u I 0.50 u I 0.50 u I I 3.33 Ii I nm ii 050 u 0.50 u 
%-I II n9n II 

“..J” ” I “.cl” W.“.. v -.-- - - 

<VEN.ZtNt 0.20 u 1 0.25 U 1 0.20 u 1 0.20 u 1 0.20 u 0.20 u 0.20 u IL” v I “_L” ” 

nvn: 
aa . . 
5.1 ” 

I 
I 

.^ II 4.5 v I 
I 

m.7 II J.J v I 
I 

I\rl\ II I “.D” ” , “..w ncn u 0.50 u 0.50 u 0.50 u 0.50 u 
TETRYL O.,” 17n II ” , n7n ii I .,__” - I nm ii -.-- - 070 II I _.-_ - 020 ..-. u 0.20 u 0.20 u 0.20 u 0.20 u 

MISCELLANEOUS PARAMETERS @g/L) 
[AMMONIUM PERcHLoRATE 5u I 5u I 5u I 8.18 I 5u I 5u I 5u I 5u I 5u I 
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ISAMPLE I.D.: 1 ilGW720001 1 llGW73000l 1 11GW840001 1 llGW84000l-D 1 llGW85000l 1 llGW86OOOl 1 11GW870001 1 llGW87000l-D 1 liGW880001 

I LOCATION: 
SAMPLE DATE: I 

llGW72 ilGW73 llGW84 1 lGW84 llGW85 11 GW86 1 I GW87 ilGW87 llGW88 

2/6/99 zl4i99 m/99 I 2/2/99 I 2l7199 ml99 I z5199 I 26199 2/6/99 

I!? iLIDATION STATUS: j VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 
INORGANICS @g/L) 
ALUMINUM I 316 R I 574R I 45OE I 535 E I 613 I 5340 I 42.9 a I 12.9 B I 140 0 I 
I.ITI."r.&I" 4l-l I 

_... - ._._ - __.- - 
r\l” I IIWVI. I 1.1 J 1.9 u 1.9 u 1.9 u 1.9 u 1.9 u 1.9 u I 1.9 B I 1.9 u 

1.5 u 1.5 u 1.5 u 1.5 u 1.5 u 1.5 u ,* II 4s II 1 s II 

.,.i 63.5 15.1 23.8 24.3 62.1 794 e-e I _“. I - ..- 

’ ’ ‘UM 0.17 B 0.11 B 0.10 u nli R n43 R 47 R in R I nQ7 R I 010 II 

M 2.7 UL 2.7 UJ 2.7 UJ 
8960 2000 2390 

EL 2.3 UL 5.9 L 6.9 B 7.8 L 
6.5 3.3 u 3.4 B 5.0 B 3.3 u 130 13.3 B 10.9 B I 3.3 I 

9.2 L 9.7 3.9 6.1 2.4 UL 104 3s I 37 34 I 

2.7 U 10.0 u 10.0 u 10.0 u 2.7 U 10.0 u ‘I”.” ” , I”.” ” I L., ” 
17R I 4.17 R 565 R 957 a 839 68300 25300 I 25800 328 I 

-- .- 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
cnnti 11” 

6940 1360 1580 1630 3790 I 13400 I 11300 I 
59.8 18.9 17.9 19.4 90.8 . . .,..., . ““- -- .- 

0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 
19.2 a.5 7.5 u 7.7 12.6 113 49.7 52.9 

1900 B 1390 B 1280 B 2380 B 2320 B 5480 5090 5060 
2.5 U 2.5 u 3.6 K 2.5 U 2.5 u 10.1 K 
2.8 u 3.5 I3 2.8 u 2.8 u 2.8 u 2.8 U 2.8 u I 2.8 u 

I 407n mm I Aawl AAAn i74nn 737nn i7Qnn iem 

-... 
0.20 u i 

7.8 
1240 K.: 

2.5 U I 2.5 U ! 3.8 B 1 

“““I”,., I _“. - L-I- .““” .- .- .- .-- --. -- ..--- .---- ---- 
THALLIUM 2.9 u 2.9 u 5.5 2.9 u 2.9 u 5.0 u 2.9 u 2.9 u 3.0 B 
“4NADlUM I 2.1 u 3.0 0 2.1 u 5.1 B 2.1 u 22.5 2.1 u 3.7 B 2.1 u 

NC! 21 2 227 I3 18.7 B 20.1 B 19.0 151 73.4 0 65.7 B 13.0 

I * II I 5u I 5u 5U 5U I 5u 5u I 5u I 5u 
20 u 20 u 20 u I 20 u 20 u I 20 u 20 u 20 u 

I -- -- - - - - 

?“I nR,-,NAPUTUAl FNF I s II I s II 5U I 5U I 5u I 5lJ I 5lJ I I 5u 1 

IL 
IETHYLNAPHTHALENE 
‘=IHYLPHENOL 

tOANILINE 

5u 5u 5u 5U 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 5u 

5U 5u 5u 5u 5u 5u 5u 5u 5u 
20 u 20 u 20 u mu mu 20 u 20 u 20 u 20 u ~~.~~~ 
6 II s II 5 II SU 5 II 5 II 5 II 511 5 II 

3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 

4,6-DINITRO-2-METHYI PHFNDL 
4.BROMOPHEP”” q ur 
4-CHLORO-3-k 
4-CHLOROANI 
4-CHLOROPHf 

_. ..-..-- 
i., L r , iNYL ETHER s Li 5u 5u 5u 5u 5u 5u 5u 5u 

IETHYLPHENOL 5u 5u 5u 5u 5u 5u 5u 5u 5u 

LINE 5U 5u 5u 5u 5lJ 5U 5u 5u 5u 

iNYL PHENYL ETHE 5U 
5u 

-., I -- I 
5u 5u .I 5; ii, ! 5; iii I 5; iii 5; 

20 u 2( )U I 20 u I 20 u I 20 u I 20 u I 20 u 20 u 20 u 
20 u 

. *. 
2iJ l-l I 

mn 8‘ 
L” ” I 

..n I‘ 
L” ” I 

a,. II 
A” ” I 

,.I II 
L” ” I 20 u ‘20 u 20 u 

(4-METHYLPHI ENOL 
:R I ~~~ 5u I 5u I 5u I 5u I 5lJ I 5u I 5u I 5u I 

5u 5u 5u 5u 5u 5u 5u 5u 
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‘SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 

11Gw720001 
llGW72 

2/S/99 

I lGW730001 
ilGW73 

2Ml99 

11 GW840001 
llGW84 

2/2/99 

llGW840001-D 
11 GW84 

m/99 

11GW850001 1 lGW850001 

liGW85 llGW85 

2/7/99 m/99 

- VALIDATION STATUS: 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 
I ^^ . . 

4-NITROANILINE I 20 u I 20 u I 20 u I 20 u ! 20 u I L” u 

4-NITROPHENO IL 20 u 20 u 20 u 20 u 20 u ne II L” ” 

ACENAPHTHEN IE 5u 5u 5U 5U 5u 5u 

ACENP rPHTHYLENE 5u 5 u 5u 5u 5u 5u 
. . ^V..F 

ANTHRnmre 
r II 
3” I 5U 5u 5u 5u 5u 

BENZO(A)ANTHRACENE 5u 5U 5u 5u 5u 5U 

BENZO(A)PYRENE 5u I 5u I 5u I 5u I 5u 
I 
I 

- .I 
3” 

BENZO(B)FLUORANTHEr dE 1 5u I 5U I 5U I 5u 5U c II 

BENZO(G,H,I)PERYLENE - . . 3” _ . . 

BENZO(K)FLUORANTHENE 5u ;ki 

- I* 3” 5u 5u ;; - 
f 3. J ” I 5u 5u 5u 

BlS(2-CHLOROETHOXY)METHANE 5u 5u 1 jU 5u 5u 5U 

BlS(2-CHLOROETHYL)ETHER 5u 5u I 5u 5u 5u 5u 

BlS(2-ETHYLHEXYL)PHTHAlATE 1.4 B 5u 5u 5u 5u 2.5 B 

BUMLBENZYL PHTHAlATE 5u 5u 5u 5u I 5u I 
c II 3 .” 

CHRYSENE 5u 5u 5u ,? II 
3” I 

,Y II 
P” I 5 II - - - 

DI-N-BUTYL PHTHALATE 5u 5u 5u !i II -- I 5 II I 5u 

DI-N-OCNL PHTHALATE 5u 5u 5u 5u 1 5; 1 5u 

DlBENZO(A.H)ANTHRACENE 5u 5u 5u 5u ! 5u I 5u 

DIBENZOFUFU 
r I. 

DIE 
\N 

rHYL PHTHALATE 
-- . ..I. -..- . . . . .-- 

5u I 5u I 5u 5u 5u 

5u 5u 5u 5u 5u z-;; 

* . . I - I. I SU 5u 5u 5u 

5lJ 5u 5u 5u 
* . . 

DlMtlnr~m~nAu+lt 3” 3” I 
FLUORANTHENE 5u 5u I 

FLUORENE 5u 5u I 5u 5u 1 5u I 3” 

HEXACHLOROBENZENE 7 5U 5u 5u 5u 5u 
I r .c 

3” 

HEXACHLORC IBUTADIENE 5u 5u 5u 5u 5u 5U 
_..^. ---..-_-.-..- 

HEXACHLOROr;Yc;LUl’tN IAUltNt 5u 5u 5u 5u 5u 5u 

HEXACHLOROETHANE 5U 5u 5u 5u 5u 5u 

INDENO(l,2,3-CD)PYRENE 5u I 5u 5u 5u 5u 5u 

ISOPHORONE 5u 5. u I 5u 5u 1 5u I 
r ** 
3” 

N-NITROSO-DI-N-PROPYIAMINE T 5u 5u 5u 5u 5u 
r II 

N-NITROSODIPHENYLAMINE _ 5” 
! 

- . . 3” I I * I. 3” 5u 5u ;; 

NAPHTHALENE 5u 5u I 
c ,I 3” 5u 5u 5u 

NITROBENZENE 5u 5u r I, c II c II 5u 

PENTACHLOROPHENOL 20 u 

PHENANTHRENE 5u 5u I 5u 1 5u ! 5u I 3” 

PHENOL 
r II 

PYRFNF 

I 
20 u 2xl 

I i)” I 
20 u 2; “u 1 20 i 

- *. 

. . ..-*.- ..-. _-.. -- 
I 5u 5u I 5u I 5U I 5u I 

5u I 5u 5U 5u 5u z: 

- 

VOLATILES . (ug/Lj 

l,l,l-TRICHLOROETHANE 
I 

1,1,2,2-TETRACHLOROETHANE 
1.1.2-TRICHLOROETHANE 
I,l-DICHLOROETHANE 
l,l-DICHLOROETHENE 
I,2 DICHLOROBENZEN 
1,2,4 TRlCHLOROBENZtN 
~,~-DIBROMO-~-CHLOROF~~~A~~ I I I 

1,2-DIBRC”*‘C.THANE 1 

1,2-DICH ::THANE 1 

1 u I u 1 u 1 u IU 1 u IU 1 u 1 

1 u 1 u 1 u 1 u 1 u 1 u 1 u IU 1 u 

1 u 1 u 1 u 1 u 1 u 1 u I u IU 1 u 

1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 

1 u 1 u 1 u 1 u IU 1 u IU 1 u 1 u 

E 1 u 1 u 1 u IU 1 u 1 u IU 1 u 1 u 

-.. E IU 1 u 1 u IU 1 u 1 u 1 u 1 u 1 u 

1 ‘JR 1 UR 1 UR 1 UR 1 UR 1 UR 1 UR 1 UR 

U 1 u 1 u 1 u IU 1 u 1 u 1 u 1 u 

II 1 u 1 u I II 1 u 1 u 0.52 J 0.58 J 1 u 

11Gw870001 llGW870001-D iiGwaaoooi 

liGW87 11GW87 iiGwa8 

215199 2/5/99 2/5199 

VALIDATED VALIDATED VALIDATED 

20 u 20 u 20 u 
20 u 20 u 20 u 

5u 5u 5u 
5 LJ 5u 5u 
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SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATk 
VALIDATION STATUS: 
1,2-DICHLOROPROPANE 
I,3 DICHLOROBENZENE 
1,4 DICHLOROBENZENE 
P-BUTANONE 
2-HEXANONE 
A.MFTHYI .3.PFNTANWlF 

llGW720001 
liGW72 

2/6/99 
VALIDATED 

1 u 
1 u 
1 u 

5 UR 
5u 
5u 

5 UR 
1 u 
1 u 
1 u 
1 u 
IU 
I u 

1 u 

Ii 
1 u 
1 u 
1 u 
1 u 

1; 
1 u 

1 lGW730001 
llGW73 

2l4lss 
VALIDATED 

1 u 

1; 
IU 

5 UR 
5u 
5U 

5 UR 
1 u 
1u 
1 u 
1 u 
1 u 
1 u 

16 

I u 

IU 
1 u 
1 u 

1; 
IU 
IU 
I u 
2u 
1 u 
1 u 
1 u 
IU 
1 u 
1 u 
1 u 
1 u 
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11GW840001 llGW840001-D 11Gw850001 11 Gw860001 11GW870001 1 lGW870001 -D 11 Gw880001 

llGW84 iiGW84 llGW85 llGW86 11GW87 llGW87 llGW88 

m/99 212l99 2l7199 m/99 u5199 Z/5/99 216199 

VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 

. - 
i; 

. - . - 
1 u 1 u 1u ii i; iii 
2u 2u 2u 2u 2u 2u 2u 
1 u 1 u 1 u 1 u 1 u 1 u IU 
IU 1 u 1 u 1u 1 u 1u 1 u 
1 II 1 II I II 1 II 1 II 1 II 1 II . - - . - I . - . 1 . - . I 

1 u I u 1 u IU 1 u 1 u 1 u 
1 u IU IU IU IU I u IU 
1 u 0.25 J 1 u 0.72 J 1.4 1.4 1u 
IU 1 u 1 u 1 u 1 u 1u 1u 
1 u 1 u 1 u IU 1 u 1 u IU 

PESTlClDESlPCBs (ug/L) 
4.4’-DDD 0.10 u 0.10 u 0.10 u I 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
4$-DDE 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
4,4’-DDT 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
ALDRIN 0.050 u 0.052 U 0.050 u 0.050 u 0.050 u 0.050 u 0.051 u 0.052 U 0.052 u 
ALPHA-BHC 0.050 u 0.052 U 0.050 u 0.050 u 0.050 u 0.050 u ‘0.051 u 0.052 U 0.052 u 
ALPHA-CHLQRDANE 0.050 u 0.052 u 0.050 u 0.050 u 0.050 u 0.050 u 0.051 u 0.052 U 0.052 U 
AROCLOR-1016 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1221 2.0 u 2.1 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.1 u 2.1 u 
AROCLOR-1232 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1242 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1246 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1254 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1260 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
BETA-BHC 0.050 u 0.052 U 0.050 u 0.050 u 0.050 u 0.050 u 0.051 u 0.052 u 0.052 U 
DELTA-BHC 0.050 u 0.052 U 0.050 u 0.050 u 0.050 u 0.050 u 0.051 u 0.052 U 0.052 U 
DIELDRIN 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
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SAMPLE I.D.: 11GW720001 llGW730001 11GW840001 11GW840001-D 11GW850001 110w860001 llGW870001 11GW870001-D 11Gw880001 

LOCATION: llGW72 llGW73 llGW84 llGW84 1 lGW85 llGW86 llGW87 llGW87 lIGW88 

SAMPLE DATE: 216199 ml99 2/z/99 z/2/99 2/7/99 z/2/99 26l99 2/5199 216199 

IVALIDATION STATUS: 1 VALIDATED 1 VALII 
-XKI II FAN I I nwin II I on ENL __I_. . . . . . 

ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETf”‘J’= 
GAMMA-Bt .- \-...‘, . ..-. 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEP 
ME1 HUATI 
TOXAPHEb 

I..-” , 

.1 WI._ I I.._ I -..- - -. .- 

IC II INlTANl=\ I nnm Ii I nna7 11 I 0050 

-.--- 
0.10 
0.10 
0.10 
0.10 
n In 

-.--- 
1 0.050 
1 0.050 

‘TACHLOR EPOXIDE 0.050 u 0.052 U 
“‘^-“7HLOR 0.50 u 0.52 U V.0” 

IE 5.0 u 5.2 U I 5.0 

MISCELLANEOUS PARAMETERS (ug/L) 
IAMMONIUM mwiLomm I 5u 5 u. 5u I 5u I 5U I 5u I 5u I .5 u I 5U I 
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SAMPLE I.D.: llGWlOlOOOl llGW1020001 llGW1030001 11GW1040001 11GW1050001 llGwlo6oool 11GW1080001-D llGWi070001 

LOCATION: 11GW101 llGWlO2 llGW103 llGWlO4 IIGWIOS 11Gw106 11Gw106 llGW107 
SAMPLE DATE: 2/3/99 2/3/99 213199 ml99 2/E/99 2/E/99 218199 2/E/99 

VALIDATION STATUS: VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 

CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 

IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

SEMIVOLATILES (us/L) 
2,2’-OXYBlS(i-CHLOROPROPANE) 
2.4.5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,CDIMETHYLPHENOL 
2,CDINITROPHENOL 

2,CDINITROTOLUENE 
2,6-DINITROTOLUENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
P-METHYLNAPHTHALENE 
2-METHYLPHENOL 

12-NITROANILINE 

2-NITROPHENOL 
3,3’-DICHLOROBENZIDINE 
3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-METHYLPHENOL 

7760 1950 6220 6200 6730 50300 50800 6210 
2.3 UL 6.6 L 25.7 2.3 UL 4.1 B 2.3 U 2.3 U 2.9 B 

30.9 14.4 B 78.8 il.7 B 8.7 3.3 u 3.3 u 3.3 u 
29.7 21.5 27.5 3.8 2.4 UL 2.4 UL 2.4 UL 2.4 UL 

10.0 u 10.0 u 10.0 u 10.0 u 2.7 U 4.5 2.7 U 2.7 U 

1850 7680 22700 1180 48.2 L 3050 2880 253 _, 
5.3 B 14.3 12.7 1.4 B 1.0 u 1.0 u 1.0 u 1.ou 
4090 2340 5570 4140 3400 4670 I 4560 4100 
715 291 5240 754 287 242 240 43.1 

0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u :. 
19.4 7.5 u 71.9 21.1 17.4 7.5 u 7.5 u 14.0 
3560 2180 B 10100 3910 3100 4610 4880 2550 B ._ 
2.5 U 2.5 u 2.8 K 2.5 U 2.9 B 3.5 B 3.7 B 2.5 U 
2.6 U 2.6 U 2.6 U 2.8 U 2.8 U 2.8 U 2.8 U 2.8 U 
11800 2910 6170 14500 13500 8860 6420 12200 
2.9 u 3.0 2.9 u 2.9 U 2.9 u 2.9 u 4.5 B 3.8 B 
4.2 B 6.3 B 15.1 B 2.1 u 2.1 u 10.6 B 9.7 B 2.4 B 

53.7 B. 41.4 B 77.4 50.6 B 21.2 6.9 B 8.1 B 20.4 

5u 5u 5u 5u 5u 5u 5u 5u 
20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

5 .!J .5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5U 5u 5u 5U 5u 
20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

5u 5u 5u 5u 5u 5u .5 u 5u 

5u 5u 5U 5U 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 

5u 5U 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 
2ou , 20 u 1- 20 u 20 u 20 u 20 u 20 u 20 u 

5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 
20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 
20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 

5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 
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SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER 
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SAMPLE I.D.: 11GW1010001 llGWlO2OOO1 llGW1030001 llGW1040001 11GW1050001 11GW1060001 11GW1060001-D 11GW1070001 

LOCATION: llGWlOl llGW102 llGW103 llGW104 IIGWlO5 11Gw106 11Gw106 llGW107 

SAMPLE DATE: 2l3/99 2l3199 213199 ml99 2/E/99 2/8/99 2/E/99 2/S/99 

VALIDATION STATUS: VALIDATED VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED VALIDATED 

4-NITROANILINE 20 u 20 u I 
I 

7” I, 
-1 ” 

I 
I 

m ii 
-- ., 

I 
I 

3n II I 
I 

70 ii 
-- - 

I 
I 20 u 20 u 

4-NITROPHENOL 20 u 20 u 20 u 20 u I 
;o ; 

I 20 u I 20 u 20 u 

ACENAPHTHENE 5u 5u I 5 II 

;; 
I 5 II 

ACFNAPHTHYI FNF 5 If 5U I I ii 

5U 5u 5u 5u 

I 5; I 5u I 5u 5u 
c II 1 

. .--... . . . . --..- _ - - - 

r.LITUDIPCkIC I E II I E II I 5u I 5u 5u 5u r; II -- I J” 

5u 5u 5u I 5u 5 II - - I 5 II - - I 

I 6 II I 5 II 5 II s II s II I 5U I 

ITHENE I 5u ! 5u 5u 5u 5u 5U 

5u 5u 5u 5u 

5u 5u .5 u 5u 

Y*Y\L-L”..L’.Y..L, ll...S.Y.lL I a.. - -., 5u 5u 5u 3.3 B ii 5; 

RFNi!YL PHTHALATE 5u 5u 5u 5u 5u 5u 5u 5u 

-. .I 5u 5u 5u 5u 5u 5u 5u 5u 

TYL PHTHALATE 5u 5u 5u 5u 5u 5u 
r, II * II 5u 5u 5u 5u 

!i II s II s II 5 II 

THYL PHTHAIATE 5u I 5u I 5u I 5u I 5u I 5u I 
I 4 II * II 5u 5u 5u 5u 

I 6 II I !i II I R II I 5 II 

:YCLOPENTADIENE I 5u I 5u 5u 5u 5u 5u I 

t-u, ,wnv~THANE 5u ‘5 u 5u 5u 5u 5u -- I -- 

IUnlrMn,, 9 ?-Pn\D”DcUC I * II I I=, I, 5u 5u 5u 5u I 5 II I 5 II I 

!i II 5 II s II 6 II 
w.YL’.“\I,L,“-““,I I I\LI.L 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYIAMINE 
NAPHTHALEN 
NITROBENZENE 
PENTACHLOROPHENOL 

PHENANTHRENE 
PHENOL 
nvnc.,r 

IE 5u 1 5u I 5u I 5U I 5u I 5u I 5 u. I 5u 

5u 5u 5u 5u 
1 

I 7n ii I 7n ii I 3nii ,I 7n ii I 

“V I” 

5u 5u I - - I - - 

5u 5u 5u I 5u I ii 
ii; ;; 

I ii 5u 5u 

5u 5u ! 5u 5u 5u 5u 5u 5U 

5u 5u 5u 5u 

20 u 20 u -I v I -- - -- - 20 u 20 u 

5u 5u 5u I 5u s i 5u 5u 5u 

5u 5u 5u 5u 5u 5u 5u 5u 
c II c II c II I I: II c II c II * I, r. ,I 

I I ” I I ” I - I - I . - I . - I - I 
1 u 1 u I 1 u I 1 u I 1 u I 1 u ;u I 1 u 

I 1 II I 1 II 1 u I u IU 14 I 1.5 1 u 
i 

. - - 
IU 1 u IU 1 u 1; 0.38 J 0.38 J’ 1 1 

1 u 1 u 1 u 1 u IU 1 u IU 1 u 

1 u 1 u 1 u 1 u IU 1 u I u 1 u 

>l-mBUE 3 III) I IIR 1 IIR 1 IIR 1 IIR 1 II 1 UR 1 UR 

rHANE 
..“,..,,..E 

. .aETHANE 
ROFTHFNF 

--.._--..--..- 
IO-3-CHLOROPF,,, “8.L I I “I\ I . “.. I . 1., I -., I -.. - -.. _. 

‘“ETHANE 1 u 1 u 1 u 1 u I 1 u I 1 u I 1 u I ’ u 
#ETHANE 1 u 1 u I IU * 1 u IU 4.9 5.5 



NSWC WHITE OAK - SITE 11 
SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER 

SAMPLE I.D.: llGWlOlOOOl 
LOCATION: llGWlOl 
SAMPLE DATE: 2l3lSS 

llGWlO2OOOl 
llGW102 

2l3lSS 
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llGWlO3OOOl llGWl04000l llGWiO!iOOOl ilGWl060001 llGWl060001-D llGWlO7OOOl 

llGW103 llGWlO4 IIGWiO5 11Gw106 11Gw106 llGWiO7 

213/99 2l4ls9 216199 2l6199 U6lSS 2l6ls9 _. -- 

VALIDATION STATUS: VALIDATED VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED. 1 VI 
I 1 II I 1 II I 1 II I 1 II I I LI I I u I 1 u I 

.---..--. .- 
E I 5 UR I 5 U-R I 5 U-R I 5 UR I 5 UR I 1 

TETRACHLOROETHENE 1 u 1 u IU IU 0.3 J 1 u IU 6.2 
TOLUENE 1 u 1 u 1 u IU 1 u 1 u 1 u 1 u 
TRANS-1,2-DICHLOROETHENE 1u 1 u 1 u 1 u 1 u 1 u IU 1 u 
TRANS-1,3-DICHLOROPROPENE 1 u 1 u 1 u 1 u IU IU IU IU 
TRICHLOROETHENE 1 u 1 u 1.1 1 u 4.4 7 6.9 4.4 
VINYL CHLORIDE 1 u 1 u 1 u 1 u IU 1 u 1 u 1 u 
XYLENES, TOTAL 1 u 1 u 1 u 1 u IU 1 u 1 u IU 
----.-.---.--- . I. 
PeSTlClDes/PCl3S (ug1L) 
4.4’-DDD 0.10 UL 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
4,4’-DDE 0.10 UL 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
4,4’-DDT 0.10 UL 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
ALDRIN 0.050 UL 0.051 u 0.050 u 0.052 u 0.050 u 0.050 u 0.050 u 0.050 u 
ALPHA-BHC 0.050 UL 0.051 u 0.050 u 0.052 U 0.050 u 0.050 u 0.050 u 0.050 u 
ALPHA-CHLORDANE 0.050 UL 0.051 u 0.050 u 0.052 U 0.050 u 0.050 u 0.050 u 0.050 u 
AROCLOR-1016 1.0 UL 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1221 2.0 UL 2.0 u 2.0 u 2.1 u 2.0 u 2.0 u 2.0 u 2.0 u 
AROCLOR-1232 1.0 UL 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1242 1.0 UL 1.o.u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1246 1.0 UL 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u. 1.0 u 
AROCLOR-1254 1.0 UL 1.0 u l.OU 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1260 1.0 UL 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
BETA-BHC 0.050 UL 0.051 u 0.050 u 0.052 U 0.050 u 0.050 u 0.050 u 0.050 u 
DELTA-BHC 0.050 UL 0.051 u 0.050 u 0.052 U 0.050 u 0.050 u 0.050 u 0.050 u 
DIELDRIN 0.10 UL 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
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ISAMPLE I.D.: 1 11GW1010001 1 llGWlO2OOOl ) 11GW1030001 1 11GW104O001 1 llGW1050001 1 11GW1060001 1 11GW1060001-0 1 llGWlO7OOOl 

I LOCATION: 
I 

llGWlOl 
I 

llGW102 
I 

llGW103 
I 

llGW104 
I 

IIGWIOS 

I 

ilGWlO6 

I 

llGWlO6 1 llGWl07 

SAMPLE DATE: 2/3/99 2/3/99 2/3/99 2/4/99 2l8199 2/E/99 2/l 1199 I 2/E/99 _.__ 

VALIDATION STATUS: VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 
ENDOSULFAN I 0.050 UL 0.051 u 0.050 u 0.052 U 0.050 u 0.050 u 0.050 u 0.050 u 
ENDOSULFAN II 0.10 UL 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 0.10 u 
ENDOSULFAN SULFATE 0.10 UL 0.10 L I I 0.10 u I 0.10 u I 0.10 u I 

0.10 u 0.10 .u 0.10 u 

ENDRIN 0.10 UL 0.10 Ir I 
^>  ̂ II “.I” ” I 

Il.. .I V.1” ” I 
_A_ II “.I” ” I 0.10 u 0.10 u 0.10 u 

ENDRIN ALDEHYDE 0.10 UL 0.10 1’ 
I 

nrn II “..” ” 
I 

“I” II .,..- - I 
n1n II -..- - 

I 
0.10 u 0.10 u 0.10 u 

ENDRIN KETONE 0.10 UL 0.10 L I I I orn II -..- - I I 1-110 II -..- - I I 010 II _.._ _ I 0.10 u 0.10 u 0.10 u 
GAMMA-BHC (LINDANE) 0.050 UL 0.051 II I , nnm II 0.050 u _.___ - I 0052 II _.__- _ I 0.050 u I 0.050 u 0.050 u 
GAMMA-CHLORDANE 0.050 UL 0.051 L J I 0.050 u I 0.052 U I 0.050 u I 0.050 u I 0.0. 50 u 0.050 u 
HEPTACHLOR 0.050 UL 0.051 u 0.050 u 0.052 U 0.050 u 0.050 u 0.050 u 0.050 u 
HEPTACHLOR EPOXIDE 0.050 UL 0.051 u 0.050 u 0.052 U 0.050 u 0.050 u 0.050 u 0.050 u 
METHOXYCHLOR 0.50 UL 0.51 u 0.50 u 0.52 u 0.50 u 0.50 u 0.50 u 0.50 u 
TOXAPHENE 5.0 UL 5.0 u 5.1 u I-~ 5.0 u I 5.2 U I 5.0 u I 5.0 u I 5.0 u I 
EXPLOIVES (uglL I 

7CLIC 1.3,5-T~lNlTR0BEN~c~rr 
1 .&DINITROBENZENE 

2,4 DINITROTOLUENE 
2.4.6-TRINITROTOLUENE 
2,6 DINITROTOLUENE 

2-AMIN04,6-DINITRnTnl I IFNF 
..-. ----..- L-NITROTOLUENE 

3-NITROTOLUENE 
4AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 

HM’ 

I n?n II “_L” Y I nw-l &I V.&V ” I I n,n II “.G” ” I I n,n II V.6” ” I I nm II “_L” ” I I n-xl II “.L” ” I 0.20 u 0.20 u 
0.20 u 0.20 u I 0.20 u I 0.20 u I 0.20 u I 0.20 u I 070 II -.-- - I 020 II -.-- - I 

0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u I 0.20 u 
I ~~~~ I I 

! 0.20 u I 
0.20 u 0.20 u 0.20 u 0.20 u 0.20 u ! 0.20 u 1 0.20 u I 0.20 u 
0.20 u 0.20 u I 0.20 u I 0.20 u I 0.20 u 1 0.20 u I 0.20 u I 0.20 u 

070 II 020 u 
I 0.20 u I 

0.20 

u I 

0.20 u 

I 
0 .20 u 

I 
n7n ii “._V . 

I 
n7n ii -.-- - i 

_.-_ - I 0.20 u I 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u I 0.20 u I 

0.20 u I 0.20 u 20 u 0.20 u I 0.20 u I 0.20 u I 0.20 u ! 1.0 u 1 
0.20 u 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u I 0.20 u 0.20 u I 
n7n ii I n7n ii 020 11 I 020 u I 0.20 u I 0.20 u I 0.20 u 
“.__ - I -.-- - _.-_ - 

n 0.50 u 0.50 u 0.50 u 0.50 u I 0.50 u I 0.50 u I 0.50 u I ROBENZENE 0.20 u 0.20 u 0.20 u 0.20 u 0.20 u Q.20 U 0.20 u 0.20 u I 
K 0.50 u 0.50 u 3.7 u 0. 

NIT 
RD: 50 u I I 8-m Ii “.__ - I I nsn ii -.-- - I I ntio 11 -.-- - I 050 II _.__ _ I 
TETRYL I 

I 
n7l-l II 
“.L” ” 

I 
I 

n7n ii 
“.a” - 

I 
I 

nm II 
_.-- - 

I 
I 

n3n II 
-.-- - 0.20 u I 0.20 u I 0.20 u I 0.20 u 1 

MISCELLANEOUS PARAMI ETERS @g/L) 
[AMMONIA ~~ JM PERCHLORATE I 5u I 5u I 8.49 I 5u I 6.26 I 5u I 5u I 5u 1 
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SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER 
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SAMPLE I.D.: llGWl08000l 11GW1090001 llGWllOOOOl llGWlllOOOl 
LOCATION: llGwlo8 llGW109 llGWllO . llGWlll 
SAMPLE DATE: m/99 218199 219199 2115199 
VALIDATION STATUS: 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 
INORGANICS luo/U 
ALUMINUM 47.2 B 86.4 B 58.5 B 631 
ANTIMONY 1.9 u 1.9 u 1.9 u 1.9 u 
ARSENIC 2.1 1.5 u 2.0 1.5 u 
BARIUM 14.7 33.7 10.6 23.8 
BERYLLIUM 0.13 B 0.27 B 0.11 B 0.13 B 
CADMIUM 2.7 UL 2.7 UL 2.7 UL 2.7 UL 
CALCIUM 7360 8460 9080 2420 
CHRr-Ml IM r(R R OA R Ra R I 3119 

COBML I -.- - I -.- ..- LcJ.0 
COPPER 2 4 ui- -.. _- I 24 UL -.. _- I 24 111 -.. _- 7.7 
CYANIDE 2.7 U I 2.7 U I 2.7 U 10.0 u 
IRON 2.0 UL I 9080 I -iI 7- 1490 
LEAD In II rn II Ill II 1.0 u 

MAGNESIUM .--- I -- .- t ” .-- I 1340 
MANGANESE 2.4 B I 887 I 67.5 743 
MERCURY 0.20 u 0.20 u 0.20 u I 0.20 UL 

POTASSIUM 
SELENIUM 
SII VFR 

7.5 u 
1710 B 
3.3 B 
78 II 

la.7 10.0 L0.Y 
3640 3920 3830 

2.9 B 3.5 B 2.5 U 
3a 78 II RI-I R -.-_-., t -._ _ -.- -.- - -.- - 

SODIUM I 6100 7210 10100 8730 
THALLIUM 3.9 B 2.9 u 2.9 u 2.9 u 

I 6.4 B 2.1 u 2.1 u 94 II 

I 9.0 B 13.0 12.7 JJ.” ---e---J 
SEYIVOLATILES @g/L) 
2,2’-OXYBIS(l-CHLOROPROPANE) ! 5U 5u 1 5u I 5U 
2,4,5=TRICHI .OROPHENOL 20 u 20 u 20 u 20 u 
2,4.6-TRICHLOROI ‘HENOL 
2.4-DICHLOP”““’ \v, ,,iNOL “V 
2,4:DIMETH\ _. . ._...s_ /I Pl-lFNnl I 5 II - - I 5 II - - I s II -- I 5u 
2,4-DINlTRnPl-lFNnl . . . . -. ..-..-- 70 II 

-ii Li 
70 II 

-ii Li 
70 II 

-k- ; 
I 20 u 

2,4-PIN _ JTROTOLUENE 5U 

2,6-l IINITROTOLUENE 5U 5u 5u 5; 
..^-^...-..-....-..r 

2-ChLUKUNHWI I HHLtNt 5U 5u c ** 
3” 

- a> 
3” 

2CHLOROPHENOL R II - - I s II -- I 5u 5u 
2-METHYLNAPHTHALENE 5u 5u 5u 5u 
2-METHYLPHENOL 5U ! 5u 5u 5u 
2-NITROANILINE 20 u 20 u 
2-NI TROPHENOL 

n’PU’ “SOBENZIDINE 
INE 

20 u 20 u 

I 5u 5u 5U I 5U 
5u 5u 5U * II I 

I 7n II sn ii 7n iI I 
3,3’-bw, lL”l 1” 
3-NITROANIL..., I -- - I -- - I -- - I 20 u 
4,6-DINITRO-2-METHY PHFNnl .-. ..-..-- 20 u I 70 II 7fl II -- - I 20 u 
4-BROMOPHENYL PI HENYL ETHER s I.7 -i- Ii 5u 5u 

4-CHLORO-3 I-METHYLPHENOL 5u 5u 5u 5u 

4-CHLOROANILINE 5u 5U 5u 5u 
4-CHLOROPHEP”’ . , L PHENYL ETHER 5u 5u 5u 5u 
IA”FTCIYl PUFN Ini !i II s II s II 5 II 



TABLE 1.2 

NSWC WHITE OAK - SITE 11 
SILVER SPRING, MARYLAND 
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SAMPLE I.D.: llGWlO8OOOl llGWl09000l llGWllOOOOl llGWlll000l 

LOCATION: llGwlo8 llGW109 llGWllO IlGWlll 

SAMPLE DATE: 2/8/99 Z/8199 2/g/99 u15/99 
h/Al IIIATION STATLIS* VALIDATED . ..-.- . . . . -.- - . . . . --. 1 VALIDATED _. VALIDATED VALIDATED 

4-NITROANILINE .- I 20 u 20 u 20 u 20 u 

4-NITRpDYC vr n t&NOL 20 u 20 u 20 u 20 u 

ACENA ,PHTHENE 5U 5U 5u 5U 
!i II s II 5u 5u 

5U 5U 5 
:I 5U 5u 5u 5u 

E 5u 5u 5U 5u 
5 II 5 II 5u 5u 

.THANE 5u 5u 5u 5u 
-THY1 kTHER 5U 5u 5u 5u 

-, IL,, , L,r , , FHAlATE 5u 5U 1.3 B 5u 

:YL PHTHALATE 5U 5u 5U 5U 
5 II s II 5 11 5u 1 

F I 5 II I 5U 5U I 5u 

. . .- . E 5u I 5u 5U I 5u 

,NTHRACENE 5u 5u 5u 5u 
,I I r; II I 5 II 5 II I 5 II 

_- 

mnt I n, L PHTHAlATE 5u ii 5; 5U 

:LUORANTHENE 5u 5u 5U 5u 

FLUORENE 5U 5u 5u 5u 
“r”.,,-.“l “P”~ENZENE 5u 5u 5u 5u 

>I ITbnl~UlI s II 5 II 5 II 5U 
I ,LM”l IL”,\“, 

HEXACHLOROL, 
HEXACHLOROCY, 
HEXACHLOROETH 
INDEN0(1.2.3-CD)F 

IrlYILI.L ., . - - 

CLOPENTADIENE 5u 5u 5; iu 

ANE 5U 5u 5u 5u 

‘YRENE 5u 5u 5u 5u 

rlE 5u 5u 5u 5u ISOPHOROI 
N-,,,ITROP” ,-,l LI DDT\D”I dh”lhlE 

3”-Y,-I.-r~ I,“, I YII.III.L 

I 

I 

r, II 

., - 

I 

I 

!i II 

- - 

I 

I 

s II 

5; 

I 

I 

5 II I 

N-NITROt.,,,, .a. :‘-‘““‘“E.NYlAMINE I 5u I 5u I I iii 

NAPHTHALENE I 5 11 _ - 5u _ 5u 5u I I 
NITROBENZENE 
PENTACHLOROPHENOL 

PHENANTHRENE 
PHENOL 
PYRENE 

5U 5u 5u 5u 
20 u 20 u 20 u 20 u 
5u SU 5u 5u 
5u 5u 5U 5u 
5u 5u 5u 5u 
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SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER 
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ISAMPLE I.D.: 1 llGW1080001 1 11GW1090001 
LOCATION: 
SAMPLE DATE: 
VALIDATION STATUS: 
1 ,P-DICHLOROPROPANE 
1.3 DICHLOROBENZENE 
I,4 DICHLOROBENZENE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-P-PENTANONE 
ACETONE 
BENZENE 

llGwlo8 IIGW109 
218199 2/8/99 

VALIDATED VALIDATED 
1 u 1 u 
1 u 1 u 
IU 1 u 

5 UR 5 UR 
5u 5u 
5u 5u 

1.9 J 1.5 J 
1 u IU 

BROMOCHLOROMETHANE I 1 u 1 1 u I 
BROMODICHLOROMETHANE 1 u 1 u 
BROMOFC’RM ,..... I 

I 
1 II , - I 

I 
1 II . - I 

I 

BROMOML.. =THANi= . . . .._ I I 1 II - I 1 II - I I 
CARBON DISULFIDF .-- 1 11 

ii 
I 1 LJ - I 

CARBONTETRP-..--...-- CHLORIDE I 
IU 

I 1lJ’ I 

CHLOROBENZENE Iii 
CHLORODIBROMOMETHANE 1 u 1 u 
CHLOROETHANE 1 u 1 LJ 
CHLOROFORM 1A 1 II I 

CHL0RC.m 
CIS-1.2-DICH 

-. -. .._. I 

>METHANE 1 u I ;; 
ILOROETHENE 21 1 u 

ClCe, 9.,WP”I ARADR~REhlE 1 II I 1 II 
“Iv- I ,Y-YI”* .L”I\“1 .\“S LV.L . ” I ” 

ETHYLBENZENE 1 u 1 u 
METHYLENE CHLORIDE 2u 2u 
SI-YRENE 1 u 1 u 

IXYLENES, TOTAL I 1 u I 1 u I --..-.a.--e.-a-- , . . . 

11GW1100001 llGWlllOOOl 
llGWllO 11GW111 

2J9/99 2115199 
VALIDATED VALIDATED 

IU 1 u 
IU 1 u 
1 u 1 u 

5 UR 5 UR 
5u 5u 
5u 5u 

5 UR 2.3 B 
1 u 1 u 
1 u 1 u 
1 u 1 u 
1 u IU 
1 u IU 
1 u IU 
52 1u 

t-E3 I ILI"l2Wl-L~S ,ugrlJ 

4,4’-DDD 0.10 u 0.10 u 0.10 u 0.10 u 
4$-DDE n1n if I n1n II 0.10 u 0.10 u 
4,4’-DDT 0.10 u 0.10 u 0.10 u 0.10 u 
ALDRIN 0.050 u 0.050 u 0.050 u 0.050 u 
ALPHA-BHC 0.050 u 0.050 u 0.050 u 0.050 u 
ALPHA-CHLORDANE 0.050 u 0.050 u 0.050 u 0.050 u 
AROCLOR-1016 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1221 I 20 u I 30 II -7 2.0 u 2.0 u 
AROCLOR-1232 1.0 u 1.0 u 1.0 u 1.0 u 
A ,ROCLOR-1242 I 1.0 u I 1.0 u I 1.0 u 1.0 u 

_^A. ^^ _^.^ A ,T .I 1 ^ I* - ^ . . _ ^ . . I 
AKUliLVK-124’3 I I.” ” I I.” ” I l.u u I 1.u u 

AROCLOR-1251 I I 
.in I, 
I.” ” I 

,A I. I.” ” I 
a ^ *a I.” ” I 1.0 u 

AROCLOR-126L 1 I IO II ..- - I II-I II ..- - I lrl II a.- v t I 1.0 u 
BETA-BHC 0.050 u 0.050 u 0.050 u I 0.050 u 
i3FI TA.RHC I 0.050 u I 0.050 u I 0 050 LJ 1 0 050 1J _.___ - 

0.10 u I 
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NSWC WHITE OAK - SITE 11 
SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER 
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SAMPLE I.D.: llGWlO8OOOl 11 GW1090001 11GW1100001 llGWlllOOOl 

LOCATION: llGwlo8 llGW109 llGWl1O llGWlll 

SAMPLE DATE: 2/E/99 2/E/99 u9199 ?I15199 

MISCELLANEOUS PARAMETERS (UglL) 
[AMMONIUM PERcHLowTE I 41.5 5u I 46.9 I 58.5 K I 



TA. ei.2.A 

NSWC WHITE OAK - SITE 11 
SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR FILTERED GROUNDWATER SAMPLES 

PAGE 1 OF 3 

I 11~2~2dftnfhi-F I liGw7snnni.F I 4~Gw79nnm.F I i9Gwcmnni.F I IIGW~AOOO~.F I iiGw6mooi.F I 11GW6900@~-= 1 

.rnLI”CL I ,“I. ” IPI I Y 

INORGANICS (ug/L] 
ALUMINUM, FILTERL, I IL, Y I LI.-r Y I U-r.& u I “I.” Y I IL., ” I u-r.” Y I L”” Y 
ANTIMONY, FILTERED 3.4 1.9 u 1.9 u 1.9 u .ln II I n II 4c-l II I 

ADECLllP Cl, TCDCi-3 I 74 I ,c II I , c II I 4 F II I 
1.3 ” 1.3 ” I.2 ” 

#-w\~LI.IV, I IL, LI\LY I..8 ” ,..I ” I..8 ” 1.5 u 1.5 u 1.5 u 
BARIUM, FILTERED 1% 28.7 83.4 50 31.4 1.2 B 324 
DIZDVI I II ,L” Cl, TCDCn 0.12 I3 0.1 u 0.15 B 0.66 B 0.1 u 0.1 u 1 B -- -- -- . . - . - . . -- . . -- . . . ^- - 
YLi3 I LLI”,“,, 1 IL I LI\L” 

CADMIUM, FILTERED I 2.7 UL I 2.7 UJ I 2.7 UL I 2.7 UL I 2.7 UJ I 2.1 UJ I 3.1 I3 

CALCIUM, FILTERED 13200 1. 3250 41700 4480 3090 983 B 22200 
CHROM 

, 



TABLE l.2.A 

NSWC WHITE OAK - SITE 11 
‘i SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR FlLTERED,GROUNDWATER SAMPLES 
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11 GW720001 -F ‘llGW7 30001-F 1 11GW860001-F 1 11GW870001-F 1 llGW870001-F-D 1 
llGW72 llGW73 11 GW86 11 GW87 llGW87 

2l6199 214199 212199 215199 215199 
VALIDATED VALIDATED VALIDATED VALIDATED VALIDATED 

SAMPLE I.D.: 11 GW7ODOOOl -F 
LOCATION: llGW7OD 
SAMPLE DATE: 2l8199 
VALIDATION STATUS: VALIDATED 

liGW710001-F 
llGW71 

2/2l99 
VALIDATED 

1 

INORGANICS (uglL) 
ALUMINUM, FILTERE 
ANTIMONY, FILTEREn I 19 II 

ARSENIC. FILTERED 

iD I 26 B I 12.7 U 1 57.2 B I 12.7 U I 14.7 B I 12.7 U I 12.7 U I 
I 19 II I IQ II I IQ I t 

1.9 u 1.9 u 1.9 u 1.6 I 1.5 u I 1.5 u 1 
.- ..- - ..” - ..” - , . .” J 

JM, FILTERED 
1.5 u 1.5 u 1.5 u 1.5 u 
55.9 50.2 64.8 15.9 177 256 259 

‘LLIUM, FILTERED 0.18 B 0.1 u 0.24 B 0.1 u 0.1 u 0.88 B 0.83 B 
M, FILTERED 2.7 UL 2.7 UJ 2.7 UL 2.7 UJ 2.7 UJ 2.7 UJ 2.7 UJ 

FILTERED 
ihUM, /I, FILTERED 

6590 3330 9370 1760 10200 17200 17300 
2.3 U 2.3 UL 2.3 U 2.3 UL 2.3 UL 2.3 UL 2.3 UL 

ILT, FILTERED 14.6 17.9 B 6.1 3.3 u 48.5 11 B 10 B 
‘ER, FILTERED 2.4 UL 2.4 U 2.4 UL 2.4 U 2.4 U 2.4 U 2.4 U 

., FILTERED .-. 1640 167 B 2 UL 55.1 B 14800 22400 22600 
LEAD, FILTERED 1 u IU 1 u 1 u 1 B IU 1 u 
MAGNESlllM FIL TERFn 5160 1460 7150 1420 7360 11600 11700 



NSWC WHITE OAK - SITE 11 
SILVER SPRING, MARYIAND 

SUMMARY OF ANALYTICAL RESULTS FOR FILTERED GROUNDWATER SAMPLES 

PAGE 3 OF 3 

ISAMPLE I.D.: 1 llGWl010001-F 1 llGWl020001-F 1 11GW1030001-F 1 11GWl040001-F 1 llGW1060001-F 1 llGWl060001-F-D 1 11GW1110001-F 1 

I LOCATION: 
I 

11GW101 
I 

llGWlO2 llGW103 llGWl04 llGW106 llGW106 llGW111 
SAMPLE DATE: 2l3l99 2l3l99 I 213199 I 214199 I 2l8l99 I 218199 I 2/l 5199 I 

IVALIDATION sTATus: 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED I VALIDATED 1 
INORGANI’ cs (uglL) 

1, FILTERED 19.4 B I 
__ _ .‘, FILTERED 1.9 u 
iC, FILTERED 1.5 u 
I, FILTERED 25.5 
.IUM, FILTERED 0.15 B 
IM FII TERED 3.2 B 

D 4610 
79 III 

17.1 B 12.7 U 12.7 U 14.4 B 16 B 23 B 
1.9 u 1.9 u 1.9 u 1.9 u 1.9 u 1.9 u 
1.5 u 1.5 u 1.5 u 1.5 u 1.5 u 1.5 u 
4.7 B 29.5 20.8 77.9 76.9 21.4 
0.1 u 0.1 u 0.4 B 0.14 B 0.1 u 0.1 u 

2.7 UJ 2.7 UJ 2.7 UJ 2.7 UL 2.7 UL 2.7 UL 
1450 B 5270 5770 49700 49200 2360 
73 IJL 2 3 IJL 2 3 1Jl- 23 II 23 LJ 23 II -.- -- , -._ -- -.- -- -.- -- -.- - -.- - -.- - 

I-------‘- 15.2 B 5.6 B 37.2 12 B 3.3 u 3.3 u 18.6 B 
COPPER, FILTERED 8.5 3.8 2.4 U 2.4 U 2.4 UL 2.4 UL 2.4 U 
~ IRON, FILTERED 14.7 70.4 B 5920 198 2 UL 2 UL 25 B 
‘LEAD, FILTERED 1 u 1 u 1 u 1 u 1 u IU IU 
MAGNESIUM, FILTERED 2560 1020 3450 4060 4550 4420 1230 
,MANGANESE, FILTERED 375 132 5000 782 3.8 B 6.7 B 721 
MERCURY, FILTERED 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 u 0.2 UL 
NICKEL, FILTERED 18.8 7.5 u 41.8 21 7.5 u 7.5 u 7.5 u 
POTASSIUM. FILTERED 2340 B 770 B 6420 4080 5070 4560 2250 B 
lnFl 

__., _-.- .-- 

.s---...w..., FILTERED 2.5 U. 2.5 u 2.5 U 2.5 U 48 4.1 B 2.5 U 
SILVER, FILTERED 3.7 B 3.4 B 2.8 U 2.8 U 2.8 U 2.8 U 2.8 U 
SODIUM, FILTERED 10400 2340 5710 15300 8350 8040 8480 
THALLIUM, FILTERED 4 2.9 u 2.9 u 2.9 u 2.9 u 5.7 B 2.9 u 
VANADIUM, FILTERED 2.1 u 2.1 u 2.1 u 2.1 u 2.1 u 2.4 B 2.1 u 
ZINC, FILTERED 25.6 B 21.4 B 11.5 B 40.1 B 1.8 U 42 32.5 





TABLE 1.3 

NSWC WHITE OAK - SITE 11 
SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTSFOR SURFACE WATER 

4,6-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
I-METHYLPHENOL 
4-NITROANILINE 
4-NITROPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZOfG.H.I)PERYLENE 
BENZOiKiFiJORANTHENE 
BlS(P-CHLOROETHOXY)METHANE 
BlS(2-CHLOROETHYL)ETHER 
BlS(2-ETHYLHEXYL)PHTHALATE 
BUTYLBENZYL PHTHALATE 
CHRYSENE 
DI-N-BUTYL PHTHALATE 
DI-N-OCTYL PHTHALATE 
DlBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
FLUORANTHENE 
FLUORENE 

I --------- 

HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(l,P,J-CD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYIAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 

PAGE 2 OF 5 PAGE 2 OF 5 

11sw1000001 11sw1010001 
1 ISWISDIOO 11SWISD101 

l/13/99 1 II 3199 
VALIDATED VALIDATED 

20 u 20 u 
5U 5U 
5U 5U 5U 5u 
5U 5U I 5lJ 5u 
5u 5U I 5u 5u 
5u 5u 5lJ 5u 
20 u 20 u I 20 u 20 u 
20 u 20 u 20 u 20 u 
5u 5U 
5u 5U 
5u 5u 
5u 5u 
5u 5u I 5u 5u 
5u 5u 5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5U 5u 
5lJ 5u 
5U 5U 
5U 5u * 
5u 5u 
5u 5u 
5u 5u 
5w 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5U 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5u 5u 
5U 5u 
5u 5u 
20 u 20 u 
5u 5u 
5u 5U 

1 ISWI 020001 
llSWISDIO2 

1119199 
VALIDATED 

20 u 
5u 
5u 
5u 
5u 
5u 
20 u 
20 u 
5u 
5u 
5u 
5u 
5U 
5u 
5U 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5U’ 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
20 u 
5u 
5u 

5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
5 UR 
20 UR 
5UR 
5 UR 



i 
L 
L 1.3 

NSWC WHITE OAK - SITE 11 
SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS .FOR SURFACE WATER 
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SAMPLE I.D.: 11sw1000001 
LOCATION: llSW/SDlOO 
SAMPLE DATE: l/13/99 

11sw1010001 
11SW/SD101 

l/13/99 

11sw1020001 
llSWlSDlO2 

lll8/99 

11sw1030001 
llSWlSDl03 

1118199 
VALIDATION STATUS: 
PYRENE 
VOLATILES (ug/L) 

1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 

I 5u I 5u I 5u I 5 UR 

L-------------- -~ 

CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM I 

CHLOROMETHANE 
CIS-1,2-DICHLORnFT”FN’= .--. , .-..- 

CIS-1 ,bDICHLOR- _-. -. .- !OPROPENE 
FTUVI RFN7FNF ~I1ll.mY~..*-..L 

IL- . . . --._- -. .--. ..-- ,IFTHYl ENE CHLORIDE 
p-Vl?FNF 

1 

I, I,.LI.L - . - . - . - 
.-ETRACHLOROETHENE 1 u IU 1 u 1 u 
TOLUENE 1 u 1 u 1 u 1 u 
TRANS-1 ,P-DICHLOROETHENE IU 1 u 1 u 1 u 
TRANS-1,3-DICHLOROPROPENE IU IU 1 u 1 u 
TRICHI OROFTHFNF 1 u 1 u 1 u 1 u 

[VINYL CHLORIDE 1 u I 1 u I 1 u I 1 u I 



TABLE I.3 

NSWC WHITE OAK - SITE 11 

SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR SURFACE WATER 

PAGE 4 OF 5 

ISAMPLE I.D.: I 11sw1000001 I 11sw1010001 I 11sw1020001 I 11sw1030001 

I LOCATION: 

I 

llSW/SDlOO 

I 

l1SWISD1OI 

I 

lISWISD102 

I 

llSWISD103 
SAMPLE DATE: III 3199 l/13/99 1 II 8199 1118199 

1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 
I 1 u I 1 u 1 u I 1 u 

0.10 u I 0.10 u 0.10 u 0.10 u 

0.10 u 0.10 u 0.10 u 0.10 u 

0.10 u 0.002 J 0.10 u 0.10 u 

0.0034 u 0.050 u 0.050 u 0.050 u 
nnm II 0 00086 .I 0 050 0 050 u 

PESTlClDESIPCBs (ug/L) 
4,4’-DDD 

4,4’-DDE 

4,4’-DDT 
ALDRIN 

Al PHA-RHC 

--. . 
XI61 II FAN I I nnmn .I I n nn76 .I I nnm II I nn5n LJ 

ENDRIN ALDEHYDE 
ENDRIN KETONE 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

EXPLOSIVES (ugl ‘L) 
1,3,5-TRINITROBEL .--. .- N7FNF 

1,3-DINITROBENZENE 

2,4 DINITROTOLUENE 

2,4,6-TRINITROTOLUENE 

2,6 DINITROTOLUENE 

2-AMINO-4 B-DINITROTOLUENE 

0.001 

u 0.10 

u I 0.10 u 0.10 u I 0.10 u 0.10 u I 
0.10 u 
0.10 u I 

0.050 u 0.050 u 0.050 u 0.050 u 
0.0026 J 0.0067 J 0.050 u 0.050 u 
0.0012 u 0.001 u 0.050 u 0.050 u 
0.050 u 0.050 u 0.050 u 0.050 u 
0.50 u 

0.50 

u 0.50 u 
I 0.50 u 50 u 5.0 u I 5.0 u 5.0 u I 

I 020 u _.-- - I , 0.20 u I I 020 u _.-_ - I I 0.20 u I 
0.20 u 0.20 u 0.20 u I 0.20 u I 
0.20 u 0.20 u _.-_ - I I 020 u _.-- - I f 020 u _.-_ - I 
0.20 u 0.20 u I 0.20 u I 0.20 u I 
0.20 c J I 07n II _.-_ - I I 07n LJ -.-- - I I 070 II -.-- - I 
0.20 u 0.20 u I 0.20 u I 0.20 u 1 

?nTfll I IFNF I nm 11 I 07n II I n7n II I n7n II 1 2-NITF., . w-.. -..- I _.-_ - I -.-- - I -.-- - I -.-- - 

3-NITROTOLUENE .- ----. .- I 0.20 u I 0.20 u I 0.20 u I 0.20 u I 

4AMll., -,v -sm.. , . .- . w-w -..w NfI7 IUXNlTRATfIl I IFNF I t n7n II -.-- - I 

t 

om II -.-- - I 
I 

n7n IJ -.-- - I 
I 

n7n II -.-- - 1 

4-NITROTOLLJENE I 0.20 u n.-,n I‘ “.L” ” I I Ann II “.L” ” I I 0.20 u 



1 i I.3 

NSWC WHITE OAK - SITE 11 

SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR SURFACE WATER 

SAMPLE I.D.: 
LOCATION: 
SAMPLE DATE: 
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11sw1000001 11sw1010001 11 SW1 020001 11sw1030001 

11SW/SDlOO 11SWISD101 IISWISDIOZ IISWISD103 
Ill 3199 1113199 l/18/99 1118199 

VALIDATION STATUS: VALIDATED VALIDATED VALIDATED VALIDATED 
NITROBENZENE 0.20 u 0.20 u 0.20 u 0.20 u 

RDX 0.50 u 0.50 u 0.50 u 0.50 u 
TETRYL 0.20 u 0.20 u 0.20 u 0.20 u 

MISCELLANEOUS PARAMETERS (mg/L) 
TOTAL DISSOLVED SOLIDS I 110 I 110 I 110 I 10 u 
TOTAL SUSPENDED SOLIDS 5 4u 7.6 4u 



NSWC WHITE OAK - SITE 11 
SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT 
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ISAMPLE I.D.: 1 llSDlOOOOOl 1 11SD1010001 1 llSD1020001 1 11SDl030001 1 
LOCATION: 
SAMPLE DATE: 
VALIDATION STATUS: 
INORGANICS (mglkg) 
ALUMINUM 
ANTIMDNY 

ARSENIC 0.79 K 0.66 u 9.9 2.7 
BARIUM 3.4 3.7 55.1 9.8 
BERYLLIUM 0.01 u 0.02 u 0.28 B 0.01 u 
CAI-MII JM 0.05 u 0.05 u 0.06 U 0.05 u 

IISWISDIOO llSW/SDlOl llSWISDlO2 llSWISDIO3 
Ill 3199 Ill 3199 l/18/99 l/18/99 

VALIDATED VALIDATED VALIDATED VALIDATED 

I 443 J I 570 J I 18500 I 4310 
0.65 U 0.71 u 0.83 UL 0.70 UL 

ii 

I ..- -- 

I 410 UJ 1. 

I -.- - .-.- - -... - --.- - 
I 

380 U 420 U 490 11.1 I 410 11.1 1 

380 u 420 U 490 
380 U 420 U 

t 

4m I 1.1 

490 .-- UJ -- 

I 

I I 
din ii.1 

380 U 420 U 410 ..- UJ -- 

I 

I 
380 U 420 U 490 UJ 410 UJ 

920 UR 1000 UR 1200 UR 990 UJ 
380 UR 420 UR 490 UR 410 UJ 
380 UR .ar)n IIn 490 UR r4n III 94” VT\ -tl” “.I 
380 UR 420 UR 490 UR 410 UJ 
920 UR 1000 UR 1200 UR 990 UJ 
380 U 420 U 490 UJ 410 UJ 
380 U 420 U 490 UJ 410 UJ 
380 U 420 U 490 UJ 410 UJ 

380 UR 420 UR 490 UR 410 UJ 
380 U 420 U 490 UJ 410 UJ 

SEMIVOLATILES (uglkg) 
1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2,2’-OXYBlS(l-CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DiCj+OROPfiENOL 
2,QDIMETHYLPHENOL 
2,6DINITROPHENOL 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
P-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
7.METHYLNAPHTHALENE 



TABLE 1.4 

NSWC WHITE OAK - SITE 11 
SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT 
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[SAMPLE I.D.: 1 11SD1000001 1 llSDlOlOOOl 1 11SD1020001 1 11SD1030001 1 
LOCATION: llSW/SDlOO 11SW/SD101 lISWISD102 1 ISWISD103 
SAMPLE DATE: l/13/99 III 3199 l/18/98 1118/99 
VALIDATION STATUS: VALIDATED VALIDATED VALIDATED VALIDATED 
2-METHYLPHENOL 380 UR 420 UR 490 UR 410 UJ 
P-NITROANILINE 920 u 1000 u 1200 UJ 990 UJ 
P-NITROPHENOL 380 UR 420 UR 490 UR 410 UJ 
3,3’-DICHLOROBENZIDINE 380 U 420 U 490 UJ 410 UJ 
3-NITROANII INF 99n II 1nnn II 17m 11.1 99n 11.1 ” . . . . . .“. . . ..-.. _- 

4,6-DINITRO-P-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 
4iHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-METHYLPHENOL 
4-NITROANILINE 

I “-” - 
I 

.““” ” I .--- “- I 
__- -_ 

1 1 
I 

920 UR 1000 UR 1200 UR 990 UJ 
38C IU I 420 U I 490 UJ I 410 UJ 

380 Ui? 1 420 UR 1 490 UR 1 410 UJ 
380 11 ” I 

I 
4311 II .“” ” I 

I 
APrl I I.1 .“” -- I 

I 
410 UJ 

38C IU I 420 U I 490 UJ I 410 UJ 
380 UR 420 UR I 490 UR 410 UJ 
920 u 1, 1000 u 1200 UJ I 990 UJ 

(I-NITROPHENOL I 920 UR 1000 UR 1 1200 UR 1 990 UJ ACENAPHTHENE 380 U I 420 U I 490 UJ I 410 UJ I 

APHTHYLENE 380 U I 420 U I 490 UJ I 
?ACENE I 380 U 420 U 490 UJ 

ACENI 410 UJ 
ANTHI _ _--. .- 410 UJ 
BENZO(A)ANTHRACENE I 

I 
wn II ““” - I 

I 
GA .I “. I I 

I 
Awl Il.1 .“” -” I 

I 
410 UJ 

BENZO(A)PYRENE 380 U I 420 U I 490 UJ I 410 UJ 
BENZO(B)FLUORANTHENE 380 U 54 J 490 UJ 410 UJ 
BENZO(G,H,I)PERYLENE 380 U 420 U 490 UJ 410 UJ 

K)FLUORANTHENE 380 U 420 U 490 UJ 410 UJ 
iLOROETHOXY)METHANE 380 U 420 U 490 UJ 410 UJ 
iLOROETHYL)ETHER 380 U 420 U - 490 UJ 410 UJ 
rHVl HFXVI 1PHTHAI ATE 380 u 420 u 2400 J 410 UJ 

I BENZOC 

BISiS-El.. . _. .-__. -,. . . ., .- . - I _-_ - I I I 
BUTYLBENZYL PHTHALATE I 380 U 420 U 490 UJ 410 UJ I 
CARBAZOLE 380 U 420 U 490 UJ 410 UJ 
CHRYSENE 380 U 58 J 490 UJ 410 UJ 
I-II-N-RI ITVI PHTHAI ATF 

-,..--, .-. . . . . . I.-..- I 

3fin 11 

““_ ” I 

A70 II 

.-- - I 

490 t1.1 

.“” -- I 

Al0 11.1 ..- -_ 

DI-N-OCTYL PHTHALATE I 380 U I 420 U I 490 UJ 410 UJ I 
-.-.“..--,, .(. .,, . . . *. ..” .--..- 

DIBENZOFURAN 
DIETHYL PHTHAlATE 
DIMETHYL PHTHALATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 

l-SRFN7f-tlA WANTURACFNF 380 U 420 U 490 UJ 410 UJ 
380 U 420 U 490 UJ 410 UJ 
380 U 420 U 490 UJ 410 UJ 
380 U 420 U 490 UJ 410 UJ 
380 U 140 J I 490 UJ I 410 UJ 

I 380 U I 420 U 490 UJ 410 UJ I 
I 380 U 420 U 490 UJ I 410 UJ 

380 u I 420 U I 490 UJ 410 UJ 
380 U 420 U 490 UJ 410 UJ 

.--..--.. . . .._- 380 U 420 U 490 UJ 410 UJ 
(1,2,3-CD)PYRENE 380 U 420 U 490 UJ 410 UJ 
RONE 380 ’ 420 U 490 UJ 410 UJ 
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SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT 
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[SAMPLE I.D.: / 11SD1000001 1 llSDlOlOOOl / 11SD1020001 1 llSD1030001 
llSWISDIO3 

~-HEXANONE 
A-MFTHVL-ZPENTANONE 

.  .  . ”  -  

.  .  . . - . . . .  - - .  - . . -  - . . . . . . .  11 u 13 u 
ACETONE 11 UJ 13 UJ 
BENZENE 11 u 13 u 
BROMODICHLOROMETHANE 11 u 13 u 
RRtXtlOFORM 11 u 13 u 

I 15 u I 12 u 
15 u 12 u 

I 15 u I 12 u 
15 u 12 u 

I 28 28 
15 u I 12 u 

BROMOMETHANE 28 13 u 
CARBON DISULFIDE 11 u 13 u 
CARBON TETRACHLORIDE 11 u 13 u 15 u 12 u 
CHLOROBENZENE 11 u 13 u 15 u 12 u 

OMETHANE 11 u 13 u 15 u 12 u 
11 u I 13 u 15 u 12 u CHLOROETHANE 

CHLOROFORM 11 ; cl i I 11 J I 28 
CHLOROMETHANE 11 u 13 u 15 II ._ - I 12 u 

CIS-1.3-DICHLOROPROPENE 11 u 13 u 15 u I 12 v 
EiHYiBENZENE 11 u 13 u 15 u I i2 u 
METHYLENE CHLORIDE 11 u I 13 u 35 12 u 
CNRFNF V. mm.-..L I 11 u I 13 u I 15 u I 12 u 

I I TFTRACHI OROETHENE 11 u 13 u 15 u 12 u 
TOLUENE 11 u 13 u 15 u 12 u 
TRANS-1,3-DICHLOROPROPENE 11 u 13 u 15 u 12 u 
TRICHLOROETHENE 11 u 13 u 15 u 12 u 
VINY1 CHLORIDE 11 u 13 u 15 u 12u 



TABLE I.4 

NSWC WHITE OAK - SITE 11 
SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT 

PAGE 4 OF 5 

ISAMPLE I.D.: 1 11SD1000001 1 11SD1010001 1 11SD1020001 1 11SD1030001 

I LOCATION: llSW/SDlOO 11SW/SD101 llSW/SDlOP llSWISD103 
SAMPLE DATE: l/l 3199 Ill 3199 1118/99 l/18/99 

1 VALIDATED 1 VALIDATED 1 VALIDATED 1 VALIDATED 

I, 11 u I 13 u 15 u I 12 u 

I 17 R I 6.0 R T 4.9 UJ .._ -_ I I 4.2 UJ ..- -- I I 

VALIDATION STATUS: 
XYLENES, TOTAL 
PESTlClDESlPCBs (uglkg) 

14,4’-DDD 
4,4’-DDE 15 u 8.3 U 4.9 UJ 0.51 R 
4,4’-DDT 26 R 8.3 U 4.9 UJ 4.2 UJ 
ALDRIN 7.8 U 4.3 u 0.095 B 0.41 B 
ALPHA-BHC 7.8 U 4.3 u 2.4 UJ 0.060 .R 
ALPHA-CHLORDANE 160 14 R 2.4 UJ 2.1 UJ 

DELTA-BHC 7.8 U 4.3 u 2.4 UJ 0.17 J 
DIELDRIN 86 R 30 J 0.89 J 2.0 J 
ENDOSULFAN I 7.8 U 4.3 u 0.13 R 2.1 UJ 
ENDOSULFAN II 200 170 J 4.9 UJ 4.2 UJ 
ENDOSULFAN SULFATE 15 u 8.3 U 0.57 R 1.9 R 
ENDRIN 15 u a.3 u 0.18 J 0.20 R -. .-. . 

FNnRlN Al nFUVnF I Inn I 77n I A9 II.1 I nti7 R I 
-..I. . . . . s .-I-. . . I- 

I 
.“” 

I 
_“” 

I 
..” -” 

I 
“.“. . . 

ENDRIN KETONE 15 u 6.4 R 4.9 UJ 4.2 UJ I . .-. “. .- 

LRUC fl INnANF\ I 78 II I A3 II I 74 II.1 I 71 II.1 GAMMP . IS SW \‘-...L, ,...“I I ..” ” I ..” - I -. . -” I -.. _” 
GAMMA-CHLORDANE I 32 R I 4.3 u I 0.44 R I 0.73 R 
HEPTAC, m-w.. 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 
EXPLOSIVES (mglkg) 
1,3,5-TRINITROBENZENE 
1.3-DINITROBENZENE 

._” - ..” - “.” . . *. -.. -” 
7.8 U 4.3 u 2.4 UJ 2.1 UJ 
78 U 43 u 24 UJ 1.0 R 

780 U 430 u 240 UJ 210 UJ 

I 0.25 UJ I 0.25 UJ I 0.25 U I 0.25 u 
0.25 UJ I 0.25 UJ 0.25 u I 0.25 U 

I 0.25 UJ n25 UJ I n 2!i II 025 u 2,4 DINITROTOLUENE _.-- -- “.“” ” “.-” ” 
2,4,6-TRINITROTOLUENE 0.25 UJ 0.25 UJ 0.25 U 0.25 u 
2,6 DINITROTOLUENE 0.25 UJ 0.25 UJ 0.25 U 0.25 U 
2-AMINO-46-DINITROTOLUENE 0.25 UJ 0.25 UJ 0.25 U 0.25 u 
2-NITROTOLUENE 0.25 UJ 0.25 UJ 0.25 U 0.25 U 
3-NITROTOLUENE 0.25 UJ 0.25 UJ 0.25 U 0.25 U 
4-AMINO-2,6-DINITROTOLUENE 0.25 UJ 0.25 UJ 0.25 U 0.25 U 
4-NITROTOLUENE 0.25 1’ 0.25 UJ 0.25 U 0.25 U _._... -. -- __.. - 

I 



NSWC WHITE OAK - SITE 11 
SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT 

PAGE 5 OF 5 

ISAMPLE I.D.: / llSDlOOOOOl 1 11SD~010001 1 11S01020001 1 11SD1030001 1 

I LOCATION: 
I 

IISWISDIOO IlSWISDlOl llSWISDIO2 llSWISDI03 
SAMPLE DATE: 1/I 3199 I t II 3199 I 1118199 I II18199 I 
VALIDATION STATUS: VALIDATED VALIDATED VALIDATED VALIDATED 
HMX 0.50 UJ 0.50 UJ 0.50 u 0.50 u 
NITROBENZENE 0.25 UJ 0.25 UJ 0.25 u 0.25 U 
RDX 0.50 UJ 0.50 UJ 0.50 u 0.50 u 
TETRYL 0.65 UJ 0.65 UJ 0.65 U 0.65 U 
MISCELLANEOUS PARAMETERS (mglkg) 

ITOTAL ORGANIC CARBON I 130 130 u I 1700 I 2200 I 
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NSWC WHITE OAK - SITE 11 
SILVER SPRING, MARYLAND 

SUMMARY OF ANALYTICAL RESULTS FOR FIELD QC SAMPLES 

ISAMPLE I.D.: 1 TBOl1399 1 TB020299 1 TB020399 1 TB020499 1 TB020599 1 TB020699 1 TBO20799 1 TBO21699 1 

I LOCATION: 

I 

N/A 

I 

N/A 

I 

N/A 

I 

N/A N/A N/A N/A N/A 

SAMPLE DATE: 1113l99 2l2l99 213199 214199 I 2i5l99 I 2/6/99 I 2l6199 I 2116199 I 

Is! 
VOLATILES ( 

11.1.~TRiCHLC 

C TYPE: 1 TRIPBLANK 1 TRIP BLANK 1 TRIPBLANK 1 TRIPBLANK 1 TRIPBLANK 1 TRIPBLANK 1 TRIP BLANK 1 TRIPBLANK 1 
ug/L’ .I 
)ROL,,.“,.L ETUANF I 1 II I ” I I II . ” I 1 II . ” I 1 u IU IU 1 u 1 u 
PHI fIRt?FTMNE 1 u 1 u 1 u 1 u IU IU 1 u I’ u 

E 1 u IU 1 u 1 u 1 u 1 u 1 u 1 u 
1 u IU 1 u 1 u 1 u 1 u 1 u 1 u 

1 u IU 1 u 1 u I IU IU I 1 u I 1 u I 
1 u IU 1 u 1 u I IU -1 1 u I 1 u I 1 u 
1 u IU 1 u 1 u I 1 II . ” I I 1 II - I 1 u - I 1 u 

1 II 1 IIR 1 LJR 1 UR I 1 UR I 1 UR I 1 UR I 1 UR 1 ” s . ..- 
I 

. ” 
f  

“.. -.. 
I 

TTLIANC I 1 II I 1 II I I II I 1 II I 1 II I I II I 1 II I 1 II 1 1;ZDIBROMOL I I ~I.L 
1,2-DICHLOROETl’*“‘F I, *. .w 

L\RANE: 1,2-DICHLOROPRCrnm 
1.3-DICHLOROBENZENF 

I 9 " I I " I I " I . " I . ” I ” I I - 
IU I 

I 
1 II . ” 

I 
1 II . ” 

I 
I u - I 

I 
1 u I 

I 
IU I IU I 4; I I 

I 
1 II I " I 

I 
1 II I " I 

I 
1 II I " I 

I 
1 II . " I 

I 
1 II . " I 

I 
1 II ” I I 1 II I i 1 If - 1 

1 II 1 II I 1 LJ I IU I IU IU I i; I 1 ll, I mm- I . ” I . ” 1 - 
I 

I 
I 

IC I 1 II I 1 II 1 II 1 II IU IU 1 u IU 
- -.. - -.. 5 UR 5 UR 5 UR 5 UR 

L-rI-I”“I”L .a “I\ “V 5u 5u 5u 5u 5u 5u 

4-METHYL-P-PENTANONE 5u 5u 5u 5u 5u 5u 5u 5u 
ACETONE 5u 5 UR 5 UR 5 UR 1.6 B 5 UR 5 UR 2.2 J 
BENZENE 1 UR 1 u 1 u 1 u 1 u 1 u 0.30 J 1 u 
BROMOCHLOROMETHANE 1 u 1 u 1 u 1 u 1 u. 1 u 1 u 1 u 
~Dn”“*nl~YLOROMETHANE 
U,\YI.I”YI”I 

1 u 1 u 1 u 1 u IU 1 u 1 u 1 u 

BROMOFORwt L. 
I 

1 II I " I 
1 II 1" I 1 II I " I 1 II I " 1 u IU 1 u 1 u 

BROMOb”=T”A”C I,L, I Irv.L 
I 

1 II 
I ” I 

I 
1 II . ” I 

t 
1 II 

. ” 

1 II 

- 

t-i- U IU 1 u 1 u 

CARBON _ .--m. .-- lnlSlllFll3F 1 LJ I IU I 1 u 1 u iU IU 1 u 1 u t - I 
CARBON TETRb-“1 noIn= \“I lL”l \I”_ I 

1 II I v I 
I 

1 II . ” I 1 u 1 u IU Ill .lU 1 u 

CHLOROBENZE. ._ NF 1 LJ - I 1u IU 1 u 1 u I IU I 1 U 1 u 

CHLOROETHANE 1 II 
I ” 

I 
I 

1 II . ” I 
f  

1 U 1 u IU IU 1 u 1 u 

CHLOROFORM 1 II - I I IU I 1 U 1 u IU IU 1 u 1 u 

CHLOROMETHANE 1 II 
I ” 

I 1 II . ” I 
I 

1 U 1 u 1 u IU 1 u 1 u 

CIS-1,2-DICHLOROETt’FN’= .“. .” 
I 

1 u IU I 1 U 1 u IU IU 1 u IU 

CIS-1,3-DICHLOROPRbr ,-,.a ,-,RlZNE - 1 u 1 u 1 ” II I 1 u IU IU 1.u 1 u 
DIBROMOC~l nRfMFTHANl 1 u IU IU 1 u 1 u 

1 II 1 II IU 1 u 1 u 

\ 
I$DICHLOROBENZENtm I I I " I I " I . " 

2-BUTANONE 5’ l.k 5 UR 5 LJR 5 UR 
9 UJz”ALln)rlC I c III2 I c II 

I *-“..“.s.-. . .* . . . E 1 u 1 u 1 u 

.‘ENE 1 u 1 u 1 u . ” . . . . ___. 
ETHYLENE CHLORIDE 1.8 2u 2u 2u 
l-YRENE 1 u 1 u 1 u 1 u 
q TDAr-l-ll nRAFTUFNF I II 1 II 1 u 

I 

2; 
I 

2; 
I I - 

I I 2u I 2u 
1 II I 1 u 1 u IU 1 

I . ” 

I 1 u I i 
L 
U . ” . - 

TOLUENE 1 u IU Ii Ii 1 u IU 1 u 1 u 
TRANS-1 ,P-DICHLOROETHENE 1 u IU 1 u 1 u 1 u IU 1 u 1 u 
TRANS-1 ,SDICHLOROPROPENE 1 u IU 1 u 1 u 1 u lU_ 1 u 1 u 
TRICHLOROETHENE 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 
VINYL CHLORIDE 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 
XYLENES, TOTAL 1 u 1 u 1 u 1 u 1 u 1 u 1 u 1 u 
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TABLE 1 

Scenario 
Thmframe 

FUiWE 

Medium 

ubsurface Soil(1 

Surface Soil 

Groundwater 

Exposure 
Medium 

3ubwrface Soil 

Air 

surface Soil 

Air 

Groundwater 

Air 

Exposum Point 

Entire Site 

apors and Partiilates ir 
Air - Entire site 

Entire site 

apors and Particulates ir 
Air - Entire Site 

SurMal Aquifer 

vapors 

SELECTION OF EXPOSURE PATHWAYS 
SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

Receptor Population 
Receptor Exposure on-sltd Type of 

Age Route off-site Analysis 
Rationale for Selection or Exclusiin of Exposure Pathway 

MaintenanceAltifkyl ~I,.U Ingestion on-sne Quant(Z) Excavation/construction or intrusive activities may occur at the site. 
ConstructIn Workers lwu” 

MaintenanceAttilttl 
Construction Workers Adid 

Denal 

tnhalation 

On-site 

On-site 

Quant Excavationlconstruction or intrusive activities may occur at the stte. 

Qual(3) 
Exposure is evaluated quafsatively by a comparison of site data to USEPA 
Generic SSLs (4)for transfers from soil to air. 

Exposure to surface soil is not evaluated because surface soil has not been 
Adult, Child, 

Ingestion On-site NOlW 
Ail Potential Receptors AdOlescBnt 

impacted by past site activities. 

Denal On-&e None 
Exposure to surface soil is not evaluated because surface soil has not been 
impacted by past site activities. 

All Potential ROCeptors 1E;ztl Inhalation 1 On-site 1 None I 
Exposure to surface soil is not evaluated because surface soil has not been 
impacted by past site activities. 

MaintenancelLMkyl Aduk 
Ingestion On-site None Minimal exposure is anticipated. 

Construditon Workers Dennal On-&e Quant Excavatttconstrudion or intrusive activities may occur at the site. 

Full-time Employees, On-site None 
Recreational Users, Adult, Child, 

ingestion Surftctal aquifer is not expected to be used as a domestic water supply 

Trespassers, Day Care Adolescent 
Center Children Dermal on-sne None Surftcial aquifer is not expected to be used as a domestic water supply 

Although k is unlikely that shallow groundwater at the site would be used as r 
Ingestion On-site Quant domestic water supply. This scenario is inctudsd to aid in future risk 

Residents 
Adult and management decisions. 

Child Although it is unlikely that shallow groun&atar at the site would be used as a 
Dernral On-site Puant domestic water supply. This scenartt is included to aid in future risk 

management decisions. 

MaintenancelLMkyl 
Construction Workers Adutt Inhalation 

Outdoor 
On-site 

Workers may be exposed to volatile organic compounds volatilizing from 
Quant groundwater into outdoor ambient air. 

Full-time Workers I Adult I Inhalation I lrZ$ I Duant ( 
Workers may be exposed to volatile organic compounds volatilizing from 
groundwatar into indoor and outdoor ambient air. 

Recreational Users Adutt Inhalation 

Trespassers Adolescent Inhalation 

Outdoor 
On-site 

Outdoor 
On-ske 

NW% 
Exposure of recreational users to vapors from groundwater is expected to bs 
minimal. 

Exposure of trespassers to vapors from groundwater is expected to be 
None minimal. 

lay Care Center Childrer Child Inhalation Moor Children may be exposed to volatile organic compounds volatilizing from 

On-sne 
Quant groundwater into indoor ambient air. 

Indoor and Future residents may be exposed to volatile organic COmpWndS volatilizing 
Residents 

Adult and 
Child Inhalation Outdoor Quant from groundwater into indoor and outdoor ambient air and while bathing or 

On-site showering. 



Scenario 
Tlmafrsme 

Future 

Medium 

Surface Water 

Sediment 

Exposure 
Medium 

Surface Water 

Air 

Exposure Point 

On-Site Ditches 

ilapors from Water in On 
site CM&es 

On-Site Ditches 

TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 
SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

Receptor Population 
Receptor Exposure 

Age Route 

MaintenanceAJtility/ 
Ingestion 

Construdicn Workers 
Adults 

Dermal 

Full-time Workers Adults 
Ingestion 

Denal 

Recreational Users Aduks 
Ingestion 

Dennal 

Trespassers Adolescent 
tngestion 

Dennal 

Day Care Center Chiklren Child 
Ingestion 

Dennal 

Resident 
Adult and 

Ingestion 

Child 
Denal 

All Potential Receptors Adolescent 
I I 

Adun, Child, lnha,aron 

MaintenancelUtilityl 
Construction Workers 

Adults 
Ingestion 

Derrnal 

Full-time Workers mm 
Ingestion 
Dennal 

Recreational Users Adults 
Ingestion 
Denal 

Trespassers Adolescent 
Ingestion 
Derrnal 

Day Care Center Children Child 
Ingestion 
Dennal 

Resident 
Ingestion 

Adult and 
Child 

Dennal 

onsltel 
off-tsite 
On-site 

On-site 

On-site 

On-site 

On-sne 

on-site 

On-site 

On-site 

Or&e 

On-site 

On-site 

On-site 

On-site 

On-site 

On-site 
on-site 
On-site 
On-site 
On-site 
On-site 
on-site 
On-site 

On-site 

On-site 

Type of 
Analysis 

Rationale for Selection or fixcluslon of Exposum Pathway 

NOW Minimal exposure is anticipated. 

cluent 
Workers may be exposed in the course of work activities, such as digging 
trenches. 

None Minimal exposure is anticipated. 

NOIW Minimal exposure is anticipated 

Quant Receptors may be exposed during on-site activities. 

Quant Receptors may be exposed during on-site activities. 

Puant Receptors may be exposed white trespassing on-site. 

Puant Receptors may be exposed while trespassing on-site- 

None Minimal exposure is anticipated. 

Minimal exposure is anticipated. 
Although the scenario is unlikely, a residential scenario is induded to aid in 
future risk management decisions. 

Minimal exposure is anticipated. 

Workers may be exposed in the course of work activities, such as digging 

Workers may be exposed in the course of work activities, such as digging 

Minimal exposure is anticipated. 
None Minimal exposure is anticipated. 
t&ant Receptors may be exposed during on-stte activities. 
Quant Receptors may be exposed during on-site activtties. 
Quant Receptors mav be exoosed while trespassina on-site. 
Quant 1 

. - 
Receptors may be exposed while trespassing on-site. 

None IMinimal exposure is anticipated. 
NOM Minimal exposure is anticipated. 

Quant 
Although the scenario is unlikely, a residential scenario is included to aid in 
Mure risk management decisions. 

Quant 
Although the scenario is unlikely, a residential scenario is included to aid in 
future risk management decisions. 

1 Subsurface soil is defined as soil collected from depths greater than 0.5 feet below ground surface (bgs) 

2 Quantitative. 

3 Qualitative. 

4 Soil Screening Levels (USEPA. May 1gSS). 



TABLE 2.1 

OCCURRENCE, DISTRlBUTlON, AND SELECTION OF POTENTIAL CONSTITUENTS OF CONCERN -SUBSURFACE SOIL 
SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 3 

CAS 
Number 

Chemhl Minknum 
Concrntratior 

Mlnlmum 
Qualifier 

J 

J‘ 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

L 

Maximum 
Concentration 

0.003 

0.21 

0.007 

0.007 

0.011 

0.02 

0.003 

0.13 

0.34 

0.05 

0.106 

0.19 

0.084 

0.080 

1OBOO 

1.6 

2.5 

Location of 
Maximum 

Concantratlon 

11-5811-1214 

11-58101012 

II-SBIO-1012 

11-5811-1214 

11-SBIO-1012 

II-SBIO-1012 

11-sB1@1012 

II-SBl&lOlP 

11-SBlGlOl2 

1 I-5807-O&37 

1 l-SBO7-0607 

II-SBl@lOlt 

11-s8070607 

1 I-SBO7-OwJ7 

1 I-5807-0607 

II-SBIC-1012 

1 l-SBO7-0607 

. 

119 

l/g 

llv 

l/g 

l/9 

l/9 

lls 

Ii9 

l/Q 

l/g 

l/9 

l/9 

l/Q 

l/9 

9/o 

2l0 

4t9 

Range of 

Nondetects”) 

0.011 - 0.012 

0.011 - 0.012 

0.011 - 0.012 

0.011 - 0.012 

0.011 - 0.012 

0.011 - 0.012 

0.011 - 0.012 

0.011 - 0.012 

0.370 * 0.410 

0.370 - 0.410 

0.370 - 0.410 

0.370 - 0.410 

0.370 - 0.410 

0.370 - 0.410 

0 

0.24 - 0.31 

0.19 - 0.21 

Concentration 
Used for 

Screening’” 

0.003 

0.21 

0.007 

0.007 

0.011 

0.02 

0.003 

0.13 

0.34 

0.05 

0.106 

0.19 

0.084 

0.089 

10.300 

1.6 

2.5 

Backgrounc 

Value”’ 

NA 

NA 

NA 

NA 

NA 

NA 
1 1 400 1 SSL-INH 

NA IS00 1 N 1 0.6 1 SSL-MIGR 

NA 

NA I I 31Mx1 1 SSL-INH 
NA 07 c 8 SSL-MIGR 

I I I 
NA 310 N 210 SSL-MIGR 

NA 

NA 

NA 230 N 210 SSL-MIGR 

NA 7800 N NA NA 

NA 3.1 N 0.3 SSL-MIGR 

NA 0.43 c 1 SSL-MIGR 
750 SSL-INH 

Rationale for 
pc0C Contaminant 
Flag Deletion or 

Selection”) 

No BSL 

No BSL 

No BSL 

No BSL 

No BSL 

No BSL 

No BS.L- ._ 

-xT-+-- 

No BSL 

No BSL 

No BKG 

. 



TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTliUENTS OF CONCERN -SUBSURFACE SOIL 
SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 3 

CAS 
Number Chemical 

Minimum Minimum Maximum 
Concentration 

Maximum Units 
Qualifier Concentration Qualifier 

1 I-SBO7-0607 7t9 

II-SBOI-1418 3/9 

ll-SBIO-1012 .5/9 

1 l-LW-06 6m 

11-6810-1012 9/g 

Ii-SBOI-1416 319 

II-SBllXl012 81g 

ll-SBOl-1416 919 

1 - 2.1 

0.07 - 0.62 

0.26 - 1.3 

41 

0 

1.6-4.4 

1.5 

0 

1 l-LW-03 9l9 0 

11-SBOI-1416 7l9 6 - 12.4 

tl-SBOI-1416 819 2.2 

II-SBll-1214 819 0.06 

11-8801-1418 6/9 3.1 - 7.5 

II-SBOI-1416 5/9 19 - 52.2 

1 I-LW-03 3/9 0.06 - 0.09 

II-SBOI-1416 119 0.26 - 0.3 

I l-SBO7-0607 6l9 1.7 

11-8810-1012 7/9 3.4 - 10.2 

Range of 

Nondetects”’ 

Concentration 
Risk-Based Rationale for 

used for 
Background F’COC 

Screenin9” 
Value”’ Screening 

;z$g zzg& Pig cmaon~~t 

Level(‘) 
Value source 

SelectIon’“’ 
I I I I I I 

30.5 1 NA 1 550 1 NI 62 1 SSL-MIGR 1 No 1 BSL. BKG 

I 

34.2 NA 23(‘) N 2 SSL-MIGR No BKG 
270 SSL-INH 

19.2 NA 470 N NA NA NO BSL 

121 NA 310 N NA NA No BSL 

IO SSL-INH 
19.3 NA 160 N 7 SSL-MIGR No BSL. BKG 

13000 SSL-INH 
2050 NA .NA NA NA No BKG. NUT 

19.3 NA 39 N 2 SSL-MIGR No BSL 

0.43 NA 0.55 N 0.04 SSL-MIGR No BSL 

30.6 NA 55 N 300 SSL-MIGR No BKG 
I I I I I I I 

200 NA 2300 N 620 SSL-MIGR No BSL 



TABLE 2.1 

OCCURRENCE, DISTRIBUTION, AND SELECTlON OF POTENTlAL CONSTITUENTS OF CONCERN -SUBSURFACE SOIL 
SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 3 OF 3 

CAS 
Number 

Chemical 
Mlnlmum Mlnlmum Maxlmum 

Concrntmtlon QuaIffIer 
Maximum Unltr 

Concentration Qualfffer 

II-SBOI-1416 
-: 
1 Values presented are sampiespeckic quantkation limits. 

Location of 
Maximum 

Concentratfon 

Concentration 
Risk-Based 

DeteCtlOll Range of PotenUal 

Fmwency Nondetects”) 
Used for 

Background PCOC PotenUai pcoc 

Screening’” 
VaIueD’ Screening ARAWTBC ARARlTBC 

Value source 
Flag 

LaVel”’ 

II-SBO51416 2 The maxfmum detected concanbation is used for screening purposes. 
1 f -SBO7-ow)7 3 
11-58081416 
II-SB#l416 
11-8810-1012 
II-SBll-1214 4 
11 -LW-63 
II-LW-66 

5 

To determine whether metai concentrations are within background levels. a comparison of site 
concenbations with Base-wfde background data was made by moans of the vlllicoxon Rank Sum Test. 
determined that a constituent concentration was not signkicanty diint from background, that 
if the Wllcoxon Test chemicai was not seleded as a PCOC. 

The risk-based soil COPC screening level for residential land use is presented. The value is based on a 
target hazard quotient of 0.1 for noncamincgens (denoted with a “N” flag) or an incremental cancer 
risk of 1 E-6 for cardnogens (denoted with a “C” flag) (USEPA, Region Ill. April 1Sgg). 
The chemical is seiected as a PCOC if the maximum detacted mncenlretion exceeds the risk-based 
PCOC screening level end bass-wide bsckgmund levels. 
Hexavaient Chrwnium. 
OSWER sdi screening leval for residential land use (USEPA, July 1994). 
ManganeseNonfood. 
Mercury as Metwdc Chloride. 

ARARiTBC = Applicable or Relevant and Appmpdete RequiremsnbTo Be Considered 
C = Carcinogen 
J = Estimated Value 
K = Value Estimated with a High Bias 
L = Value Estimated with a Low Bias 
N = Noncerdnogen 
NA = Not Applicable/Not Available. . ,. 

PCOC = Potential Constituent of Concern 
SSL-INH = Soil Screening Level for transfers from soil to air (Inhalation) (USEPA. May lgg6):- 
SSL-MIGR = Soil Screening Level for migration from soil to gmundwater. Dilution and Attenuation 

..b 

..- 

. * 

., 

For Selection as a PCOC: 
ASL = Above PCOC Screening Level 

._.,. N,. 

.“~, ~. 

For Elimination as a PCOC: 
BKG = wthin background levels 
BSL = Below PCOC Screening Level 
NUT = Essential Nutrient 

Bolded values indicate that the maximum site concentration exceeds the speci5ed criterion. 



TABLE 2.2 

OCCURRENCE, DISTRIBUTION, AND SELECTION OF POTENTIAL CONSTiTUENTS OF CONCERN- GROUNDWATER 
SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 1 OF 2 

CAS 
Number 

mae 4.3 
l-6 liron 46.2 L 16OOW I PglL 
2-l ILead 2.1 K 53.1 I PIa 

bsium 1260 26403 I Pcm 
M-anganese 17.9 17000 Pen 

7439-97-6 lblercuty 1 0.46 1 I 1.9 I I p9/L 
7440-024 INickel I 7.7 I r 174 1 I PEN. 
7440-09-7 IPotassium \ 2760 1 1 107M) 1 I Pen 
776249-2 [Selenium 2.6 1 K I 10.1 I K 1 @L 

Rationale for 
Location of Detection 

Risk-Based 

Maximum Frequency 
Range of 

Concentration 
Background PCOC 

Concwdratbn 0, Nondetects” 
Used for 

Scmning”’ Value*’ Screanlng 
;gfic g$gc Pee Con~le~l 

Level”’ 
Value Source 

Selactionm 
0.19 I c 5 FED-MCL No FREO llr.w,,O 1136 1 1 NA 

. *.,. . . JO x36 1 21 NA 60 c 1 No 1 BSL 
“448-j 336 1 0.6 NA 0.044 c 7 FFlXMc.1 i Yes i ASL I 

I IO/36 1 330 NA 6.1 N 70 F 
I 2/s 1 2.5 NA 12 N 100 F 

-Imc , PC hIi3 cl,, P c E 

IIGV., 8. 
IIGWIIC 
IIGWIIC 
IIGWIIG 
llGW29 
llGw29 
1IGVIR4 
IIGWP 

- 

L 
0.55 
0.79 

r 
.- -. - . -. I i 

ii6 
1 0.36 NA 1 0:;7 i C i 

,.“...I0 1 1 5.2 L”. , -..- - - -- .._ - . 
‘rq 1 1.6 I 11 I Nl 1M i FFI).MCl i No i 

E 

..__ 
R I3snsI 0 1 794 1 -._ 

I R,X I n4.47 I 13 NA 1 7~3 iii A 

llGW23 5 64.7 NA 1 NA INI 



TABLE 2.2 

OCCURRENCE, DISlRtBUTtON, AND SELECTtON OF POTENTtAL CONSTtTUENTS OF CONCERN- GROUNDWATER 
SITE 11 

NSWC-WHITE OAK. SILVER SPRING. MARYLAND 
PAGE 2 OF 2 

llGW22 llGW84 
llGVG3 llGWB4-D 
llGW24 IIGWW 
llGvIR5 llGW66 
llGW26 llGW67 
11GW27 llGW87-D 
IlGMtl llGw66 
1 lGW.29 11Gw101 
llPZ62 IlGWlM 
llPZ63 llGWlCI3 
IiPZ64 llGWlO4 
llPZ66 llGWlG3 
llGR66 llGWjC6 
11Gw67 IIGWIOSD 
llGW6 llGWlO7 
IlGvHiQ llGWlct6 

5 

Sample and duplicate are counted as two separate samples when determining the minimum and maximum 
detected -9ons. 

Values presented are sample-specific quantiiation limits. 
The maximum d&dad wnwntrafion is used for screening purposes. 
To determine whether metal concentrattts are wkhtt background levels, a comparison of site concentrations 
with Base-wide background data was made by means of the Wlcoxon Rank Sum Test. tf the Wilmxon Test 
detenntned that a constkuent concentration was not signtftcanty different from background, that 
chemical was not setected as a PCOC. 
The risk-based soil PCOC screentng level for residential tap water usa is presented The value is based on a 
target hazard qlwent of 0.1 for -ens (denoted with a ‘N” tlag) or an incremental cancer 
risk of lE6 for carcinogens (denoted with 8 ‘%“flag) (USEPA, Region Ill, April 1999). 
The chemkcal is setected as a PCOC if the maximum detected concentration exceeds the risk-based 
PCOC screening tevel and base-wide screening levels. 
Secondary MCL, based on aesthetic water quality (Le., color, odor, taste, etc.). 
Hexevatent Chromium. 
Manganese-Nonfood. 

llGW7OD 11GWl09 
llGW71 11GW110 
llGW72 IlGWlll 
llGW73 

10 Mercury as Mercuric Chkride. 
11 Health-based actton level (California Department of Health Services, January, 1999) 

ARARABC = Applicable or Relevant and Appropriate Requirement/To Be Considered 
c = CarcinoQen 
PCOC = Potential Constkuent of Concern 
FED-AL = Federal Actiin Level (USEPA, October. 1996) 
FED-ML = Federal Maximum Contaminant Level (USEPA, October 1996) 
J = Estimated Value 
K = Value Estimated with a High Bias 
L q Veiue Estimated with a Low Bias 
N = NoncarcInogen 
NA = Not Applicable/Not Available. 

For Selection as a PCOC: 
ASL = Above PCOC Screening Level 

For Elimination es a PCOC: 
BKG = Within background levels 
BSL = Below PCOC Screening Level 
NUT = Essential Nutrient 

Bolded values indite that the maximum site concentration 
exceeds the specifed criterion 



TABLE 2.3 

OCCURRENCE, DISTRIBUTION, AND SELECTtON OF POTENTtAL CONSTTNENTS OF CONCERN - SURFACE WATER 
SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Number 

O.OOS7 J 

akium 
-.- , 

57-12-5 [Cyanide 
7439696 llmn 
7439-954 IMagnesium 

744M9-7 IPL,“.“.,, 
744023-5 ISodium 
744D66-6 lZinc 

NRWDC 
Lib 

No 
r 

I._ t.v I.” I 

N 50 NRWDC No BSL, BKG 
N 0.05 NRWOC No BSL, BKG 
N NRWOC MC-8 . . . . _ - 

+ 
..- 

T 
BSL. BKG 

I s- , , - , ,p L I IU..,“L”-. 
& I11SWlMMO1 

-ic- ,.. . ..- NUT 
1 16700 1 1 43100 I 1 

- 

I I I I 
MA 1 No NUT 

121 125 I w . WOC 1 No NR BSL 

D&Won or 
Selscttonm 

BSL 

-: 
1 Values presented LyB sample-spectfii quantitation limits. 
2 The maximum detected mncantration is usad for screening purposes. 
3 To determine whether metal concentretiis are within background levels, a comparison of site concentrations 

w&h Base-wide backgrcund data was made by means of the W~lcoxon Rank Sum Test. lf the Wilmxon Test 
determined that a constituent concentration was not signtfimnty different from background, that 
chemical wes not selected es a PCOC. 

4 The risk-based soil PCOC screening level for residential tap water use is presented. The value is based on a 
target hazard quotient of 0.1 for noncarcinogens (denoted with a “N” flag) or an inaemental cancer 
riskof 1E-6forcercinogens (denoted witha’C”flag) (USEPA Region Ill, April 1999). 

5 The chemical is selected es a PCOC if the maximum detected concentration exceeds the risk-based 
PCOC screening level and basewide background levels. 

6 As Endosuifan. 
7 AsChlwdarts. 
6 Manganese-Nonfood. 
9 Mercury as Mercuric ChlorkJe. 

ARAfUTBC = Applicable or Relevant and Appropriate Requiremenff 
To Be Considered 

C = Carcinogen 
J = Estimated Value 
L = Valus Estimated with a Low Bias 
N = Nocarcinogen 
NA = Not Applicable/Not Available. 
PCOC = Potential Constituent of Concern 
NRWQC = National Recommended Water Quality Criteria (USEPA. April 1999) 

For Selection as a PCOC: 
ASL = Above PCOC Screening Level 

For Elimination es a PCOC: 
BKG = Within background levels 
BSL = Below PCOC Screening Level 
NUT = Essential Nutrient 

Bolded values indicate that the maximum site concentration exceeds the 
specified criterion 



TABLE 2.4 

OCCURRENCE, DISTRIBUTION, AND SELECTtON OF POTENTIAL CONSTITUENTS OF CONCERN -SEDIMENT 
SITE 11 

NSWC-WHITE OAK. SILVER SPRING. MARYLAND 

.. 

PAGEfOF2 

I I CAS Numb Chemkal 1 Mlnlmum ( Mlnlmum 1 Maximum 1 Maximum 1 Unite 1 c~~~~~n 1 &TilJj NzrLt,, 
Concentration Qualttier Concentration Qualtfter 

67853 Chkm hrm I 0.011 I J 0.028 1 
75092 Methy ._. ._ _. .._..__ h-m r.hlmida I nnn3 I -.--- J 0.003 1 J 
56-55-3 Benzo(a)anthrawne 0.054 J 0.054 1 J 
205-99-2 Benzo(b)ttuoranthene 0.054 J 0.054 1 J 
117-81-7 Bis(Z-Ethylheqt)phthelate 2.4 J 2.4 1 J 

056 1 J 1 0.058 1 J 
II4 I .I I 014 I .I 

0. 
a... , _ , _.. 

(p3n I I I .I 
0. 

1 log7-691 AnxJor-1254 3.5 12.0 J 
1109682-5 Arodor-1260 0.078 J 5.6 
7429905 Aluminum 443 J lB!TQO 
7440-38-Z Arsa’ 

_-_ 
’ K 9.9 

Raiil t !?!I 
mc 1 0.79 

.- -- - ,--. Jrn I 3.4 
40-70-Z jCaldum 1 252 

I . . 

--. . 
1 1150 I 

I ‘.W [ 1 36.9 1 J 
7440484 ICobalt I 0.37 I I 3.6 I 
744nshR ICmnar I R3 1 K t 939 t 
,- 

74.wx-1 Leac 
7439-95-l Magi,~~~~~,, 
7439-96-5 Mangi wtese 
7439+7& Uom4, *. ” . ..-.--rly 
744w 12-O Nkkel 
7440-t 397 Potassium 
744tx 224 Silver 
744&62-z Ivani rdium 
7440-6f3-6 IZinc 

” , LLI” , 

’ -2.4 L 
I 8,-r , , “ZOO 

^^ - 45.3 , 1 58.5 
0.07 I n4 I , “.T , 
1.5 I 36.6 I 
169 I 7oFi I .__ 
0.99 1.9 
2.2 53.5 

?a* J 81.1 J 

Rattonale for 

Daletlon or 

selectlontR 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL, 
BSL 
BSL. 
BSb. 
BSL, 
BSL 
BSL . . . 
BSL>.. 
BSL . 
BSL.. 
ASL. 
AS& 
BKG 
ASL 

BSL. BKG 
EKG, NUT 

BKG 
BSL. BKG 
BSL. BKG 

BKG 
BSL. BKG 
BKG. NUT 
BSL. BGK 

BSL 
BSL 

EKG. NUT 
ESL 
BSL 
BSL 



-: 
llSD105 
IlSDlOl 
llSD102 
11SD193 

TABLE 2.4 

OCCURRENCE, DISTRlBUTlON, AND SELECTlON OF POTENTlAL CONSTtTUENTS OF CONCERN - SEDIMENT 
SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
PAGE 2 OF 2 

EQQIOQW Definitions: 
1 

2 
3 

4 

Values presented are sample-spedfic quantitation limits. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 
The maxtmum datacted mncankation is used for scraaning purposes. C = Carcinogen 
To determine whether metal cnnnantra5ons am within backgmund levels. a comparison of site mncanbatto J = Esttmatad Value 
wtth Base-wide backgruund data was made by means of the wllmxon Rank Sum Test. If the V&axon Tes K = Value Estimated with a High Bias 
detamrinad that a co&ituent concantration was not signktcanty dint from background, that 
chamical was not s&dad as a PCOC. 
The risk-based sotI PCOC sawming level for residential land usa is presantad. The value is based on a 
target hazard quotient of 0.1 for noncardnogans (denoted with a “N” flag) or an incremental cancer 
dsk of lE-9 for carcinogens (denoted with a “c” tlag) (USEPA. Region Ill. April 1999). 
The bernid is satedad as a PCOC tfthe maximum detected conu?nbation excaads the risk-based 
PCOC sa’eanlng level and base-wide background levels. 
Hexavalfmt Chromium. 
OSWER soil scraening level for rasidantial land usa (USEPA, July 1994). 
Manganese-Nonfood. 
Mercury es Mercuric Chloride. 

L = Value Estimated with e LOW Bias 
N = Noncarctnogen 
NA = Not ApplicablwNot Available. 
PCOC = Potential Constituent of Concern 

For Selection as a PCOC: 
ASL = Above PCOC Screening Level 

For Elimination as a PCOC: 
BKG = \Mthin background levels 
BSL = Below PCOC Screening Level 
NUT = Essanttal Nubfant 

Bddad values indicate that the maximum site concantratton axcae-ds the spa&Tad critadcn. 



TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SUBSURFACE SOIL 

SITE 11 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

kcenario Timeframe: Future 1 

II Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil II 

IlExwsure Point: Subsurface Soil II 

Chemical 

of 

Potential 

Concern 

:admium 

lercury 

Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 

Mean Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

wb 3.89E+OO NA 258E+Ol L Wkg 2.58E+Ol Maximum N<lO(l) 3.89E+OO Average N<lO(l) 

mgncs 9.87E-01 NA 3.40E+OO msb 3.40E+OO Maximum N<lO(l) g.87E-01 Average N<lO(l) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Less than 10 subsurface soil samples collected. Therefore, maximum concentration is used as the exposure point concentration for the RME and 

the average concentration is used for the CTE. 

SubSoilI lTable3.xls 1213199 II:23 AM 



TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - GROUNDWATER 

SITE 11 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of 

Potential 

II Concern 

1 ,I -Dichloroethene 

cis-1,2-Dichloroethene 

1,2-Dichloroethane 

f$ornodichloromethane 

Carbon tetrachloride 

Chlomform 

Tetrachloroethene 

Trichloroethene 

Arsenic 

Mercury 

Ammonium Perchlorate 

Units Arithmetic 

Mean 

7.24E-04 

1.33E-02 

2.47E-03 

4.92E-04 

6.28E-04 

1.48E-03 

2.60E-03 

1.40E-02 

2.46E-03 

1.84E-04 

9.19E-03 
- 

15% UCLO 

Normal 

Data 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Maximum 

Detected 

Zoncentration 

8.80E-03 

3.30E-01 

6.50E-02 

3.60E-04 

5.20E-03 

1.80E-02 

6.00E-02 

3.90E-01 

1.72E-02 

1.9OE-03 

0.47E-02 

Maximum 

Qualifier 

J 

EPC 

Units 

mg/L 

mg/L 
mg/L 

mg/L 

mti 
mg/L 
mg/L 

mg/L 

m@ 

mg/L 

mg/L 

Reasonable Maximum Exposure 

Medium 

EPC 

Value 

7.01 E-04 

9.34E-03 

1.38E-03 

3.80E-04 

6.40E-04 

1.62E-03 

1.84E-03 

l.O8E-02 

3.00E-03 

1.07E04 

9.99E-03 

Medium 

EPC 

Statistic 

95% UCL-T 

95% UCL-T 

95% UCL-T 

Maximum 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

Medium 

EPC 

Rationale 

W - Test (3) 

W - Test (3) 

W - Test (3) 

W - Test (4) 

W - Test (3) 

W - Test (3) 

W - Test (3) 

W - Test (3) 

W -Test (3) 

W - Test (3) 

W - Test (3) 

Statistics: ‘Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Shapiro-Wilk W Test indicates data are normally distributed. 

(2) Shapiro-Wilk W Test indicates data are log-normally distributed. 

(3) Shapiro-Wilk W Test is inconclusive. Data are assumed to be log-normally distributed. 

(4) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration is used for EPC. 

Central Tendency Exposure 

Medium 

EPC 

Value 

7.01 E-04 

9.34E-03 

1.38E-03 

3.80E-04 

6.48E-04 

1.62E-03 

1.84E-03 

l .OEE-02 

3.00E-03 

1.87E-04 

9.99E-03 

Medium 

EPC 

Statistic 

95% UCL-T 

95% UCL-T 

95% UCL-T 

Maximum 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-T 

95% UCL-N 

95% UCL-T 

95% UCL-T 

Medium 

EPC 

Rationale 

W - Test (3) 

W - Test (3) 

W - Test (3) 

W - Test (4) 

W - Test (3) 

W - Test (3) 

W - Test (3) 

W - Test (3) 

W-Test(l) 

W - Test (3) 

W - Test (3) 

GWllT 3rev.xls 2/f f ’ 7:19 AM 



Chemical 

of 

Potential 

Arithmetic 

Mean 

35% UCLC 

Normal 

Data 

Maximum 

Detected 

Concentration 

Maximum 

Qualifier 

EPC 

Units 

Reasonable Maximum Exposure 

Medium Medium Medium 

EPC EPC EPC 

Value Statistic Rationale 

NA mglL 2.70E-03 Maximum N<lO(l) 

NA mg/L 6.30E-03 Maximum NclO(1) 

NA J mg/L 8.30E-04 Maximum N<lO(l) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

1.05E-03 

1.95E-03 

5.50E-04 
- 

2.70E-03 

630E-03 

8.30E-04 

TABLE 3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SURFACE WATER 

SITE 11 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Central Tendency Exposure 

Medium Medium 

EPC EPC 

Value Statistic 

l.O5E-03 Average 

1.95E-03 Average 

5.50E-04 Average 

Medium 

EPC 

Rationale 

N<lO(l) 

N<lO(l) 

NelO(1) 

(1) Less than 10 surface water samples collected. Therefore, maximum concentration is used as the exposure,point concentration for the RME and 

the average concentration is used for the CTE. 

SW1 lTableJ.xls 1213199 II:23 AM 



TABLE 3.4 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY - SEDIMENT 

SITE 11 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

pcenano Trmeframe: Future 1 

II Medium: Sediment 

Exposure Medium: Sediment II 
/Exposure Point: Sediment 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency Exposure 

of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium Medium 

Concern EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

mclor-1254 msh 3.89E+OO NA 1.20E+Ol J wM I.POE+Ol Maximum N<iO(l) 3.89E+OO Average N<lO(l) 

roclor-1260 m9n(g 2.85E+OO NA 580E+oo w#s 5.80E+OO Maximum N<lO(l) 2.85E+OO Average N<lO(l) 

rsenic msih 3.43E+OO NA 9.90E+OO w&4 9.90E+OO Maximum N<lO(l) 3.43E+OO Average N<lO(l) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) Less than 10 sediment samples collected. Therefore, maximum concentration is used as the exposure point concentration for the RME and 

the average concentration is used for the CTE. 

SD1 lT+re3.xls 12/3P II:23 AM 



TABLE 5.1 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

SITE 11 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Concern 

Chronid 

Subchronic 

Oral RR) Oral RtD Oral to Dermal 

Units Adjustment Factor”) 

Adjusted 

Dennal 

Rrn@’ 

Dermal 

Rrn 

Units 

Primary 

Target 

Organ 

Combined 

Uncertainty/Modifying 

Factors 

Sources of RfD: 

Target Organ 

Dates of RfD: 

Target Organ(l) 

I( I-Dichlorethene 
II 9Jlichlnrndhsnn 

chronic 9.0E-03 rngikgday I 9.00E-03 rngkgday Liver 1,000 IRIS 04/l 2/99 
I . Fhmnir I I w-n7 . I I I R mu7 ’ I mdkn-llav I NCEA 04/l 2/99 

, --,I Immunological, Nails 1 300 IRIS 04/l 2/99 
Clrin I ? IRIC I “AH,,lm 

t 
1 

I nnn 
.I..” 

IRIS 
, 
I 

I . ..-..“, I .,--- . . ..” I 

I Kidney I 10 I IRIS I o... ._-- 
I iwa. I nnn ,019 l-l,4,17,cm 1 

t 
..\I” 

IRIS 
I 
I 

I _..“. I 
*. ..” 

1 
- . . . 

I Rlmrl I I HFAST I n7 

f 
I nnn 

.- .- 
IRIS I 

.- .- . . . . . . .-. .- “, - .-. . . .,--- I . . ..” Liver I 1,000 IRIS I 0.. .--- 
I PMC I Mr-FA Ad143,cm I “I.” I 

Thyroid Effects I 300 I 
a.“- 

NCEA 1 

1 USEPA (November 1998). 
2 RfD dermal = RfDoral x (Oral to Dermal Adjustment Factor) 
3 Dates of IRIS, HEAST, or NCEA 

-. 

‘7‘ - 

Notes! RfD = Reference dose 
CNS = Central Nervous System 
IRIS = Integrated Risk Information System, on-line database search (USEPA, April 1999) 
HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997) 
NCEA = USEPA National Center for Environmental Assessment (USEPA RBC Table, April 1999) 
NA = Not applicable since an oral RfD is not available for this compound data 
NOAEL = No Observed Adverse Effect Level 
Blank spaces indicate that data are not available for the specified constituentlparameter. 



TABLE 5.2 

NON-CANCER TOXICITY DATA -- INHALATION 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Concern 

(1 -Dichlorethene 

is-l ,P-Dichloroethene 

,2-Dichloroethane 

lromodichloromethane 

:arbon Tetrachlodde 

:hloroform 

‘etrachloroethene 

‘nchloroethene 

ChronicJ 

Subchronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Value 

Inhalation 

RfC 

4.9E+OO 

2.OE+OO 

3.OE-01 

4.9E+02 

Adjusted 

Inhalation 

Rrn 

1.4E-03 

5.7E-04 

8.6E-05 

1.4E-01 

Units 

mMwW 

mY@W 

wYwW 

mdbday 

m@Way 

mdbW 

mglkgday 

mglkgday 

Primary 

Target 

Organ 

Liver 

Liver 

Liver 

CNS 

Combined 

Uncertainty&lodifying 

Factors 

Sources of 

RfCRfD: 

Target Organ 

IRIS 

IRIS 

NCEA 

IRIS 

NCEA. 

NCEA 

NCEA 

NCEA 

Date 

4/12/99 

4/I 2199 

4/l 2l99 

4/l 2l99 

4l12l99 

4/l 2l99 

4l12l99 

4112199 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region III RBC Table, April 12,1999) 



‘, 

TABLE 6.1 
CANCER TOXICIN DATA -- ORAUDERMAL 

SITE 11 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Chemical Oral CSF Oral to Dermal 

of Potential Adjustment 

Concern Factor”’ 

1 ,I-Dichloroethene 6.OE-01 1 

1,2-Dichloroethane 9.lE-02 1 

Bromodichloromethane 6.2E-02 1 

Carbon Tetrachloride 1.3E-01 1 

Chloroform 6.1E-03 1 

Tetrachloroethene 5.2E-02 1 

Trichloroethene l.lE-02 1 

Polychlorlnated Biphenyls 2.OE+OO 0.8 

Aroclor-1254 2.OE+OO 0.8 

Aroclor-1260 2.OE+OO 0.8 

Arsenic 1.5E+OO 0.95 

1 USEPA (November 1998). 

2 CSFdermal = CSForal/(Oral to Dermal Adjustment Factor) 

Adjusted Dermal 
Cancer Slope Factorr2’ 

6.00E-01 

9.10E-02 

6.20E-02 

1.30E-01 

6.1 OE-03 

5.20E-02 

l.lOE-02 

250E+OO 

2.50E+OO 

250E+OO 

1.58E+OO 

Units Weight of Evidence1 

Cancer Guideline 

Description 

OWW%)“ C 

OwMwJv~’ 82 

O-WWJayY’ B2 

Ow~g-dayY’ 82 

O-w~gdayT’ 82 

Gv~g-d W’ 82 

Ow~g-dayY’ 82 

FWWW~’ 82 

O-w~wh~’ 82 

0-w~g-W~ 82 

0Wkd-W’ A-inhalation 

EPA Group: 

A - Human carcinogen 

Source 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

NCEA 

NCEA 

IRIS 

IRIS 

IRIS 
IRIS 

Datef3’ 

4l12l99 

4/I 2l99 

4l12l99 

4/l 2l99 

4lIU99 

4/12/99. 

4l12l98 ._ 
4/l 2l99,, 

4l12l99 

4/I 2l99 

4llU99 

3 Dates of IRIS, HEAST, or NCEA. 

Notes: 

CSF = Cancer Slope Factor 

IRIS = Integrated Risk Information System, on-line database search (USEPA, April 1999) 

HEAST = Health Effects Assessment Summary Tables (USEPA, July 1997) 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region ill RBC Table, April 1999) 

NA : Not Applicable since oral CSF is not available 

Bl - Probable human carcinogen - indicates that limited human data are 

available 

62 - Probable human carcinogen - indicates sufficient evidence in anim 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 



TABLE 6.2 

CANCER TOXICIN DATA -- INHALATION 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Units Adjustment”’ Inhalation Cancer 

Slope Factor (CSFJ 

Date Chemical 

of Potential 

Concern 

Unit Risk Units Weight of Evidencel 

Cancer Guideline 

Description 

Source 

1 ,I-Dichlorethene I 5.OE-05 (i.@m3Y1 I 35E+03 I 1.75E01 C I IRIS 4/12l99 

1 ,BDichloroethane I 2.6E-05 (dm3Y I 3.5E+03 I 9.10E-02 4/l 2l99 82 IRIS 

82 IRIS 3romodichloromethane I NA Wm3Y1 I 35E+03 I NA 4112199 

Carbon Tetrachloride I 1.5E-05 (b43~m3Y’ I 3.5E+03 I 530E-02 I IRIS 4/l 2199 

Chloroform I 2.3E-05 Wm3Y1 I 3.5E+03 I 8.10E-02 4/l 2l99 82 IRIS 

B2 NCEA 

82 NCEA 

Tetrachloroethene I 1.7E-06 ~~9~m3~’ I 3.5E+03 I 6.00E-03 4/Q/99 

f’richloroethene I 1.7E-06 Wm3Y1 I 3.5E+03 I 6.00E-03 

>olychlorinated Biphenyls I 5.7E-04 Wm3Y1 I 3.5E+03 I 2.00E+OO 

4roclor-1254 I 5.7E-04 (k41m3F1 I 3.5E+03 I 2.00E+OO 

Yroclor-1260 I 5.7E-04 (f.dm3Y1 I 3.5E+03 I 2.00E+OO 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

NCEA = USEPA National Center for Environmental Assessment 

(USEPA Region Ill RBC Table, April 12,1999) 

NA = Not Avalable 

1 Adjustment factor for converting unit risk to CSF,. Value Equals 70 Kgl20m’ x 1000 



TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

MAINTENANCE I UTILITY WORKERS TO SUBSURFACE SOIL 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Populatipn: Mainlenanm I Utility Worker 

Exposum Panmete Parameter Definition units RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

blgaion CS Chemical Concentration in Soil @Wokg) 95% UCL EPA 1993a SSXUCL EPA 19938 Chronic Daily Intake (CDI) (mgfXg&y) = 

IR1 lng&ian Rate of Soil (W&Y) 100 EPA 1993a 50 EPA lS93a 

EF Exposun Frequency WWW 36 Pmfessional Judgement 16 Professional Judgemat BWxATxCF 

Fl Fmdion Ingested (untltsss) 1 Professional Judgamsnt 1 Pmbssional Judgament 

ED Exposure Dursttoo (Y-4 2.5 EPA 1993a 9 EPA 1993a 

CF Conversion Fsctw (m#o) 1 .WE+o6 EPA ISSSa 1 .WE+OS EPA 19BSa 

BW Body Weigh1 (ko) 70 EPA 1SSSa 70 EPA 1999a 

AT-C Avenging Tim+ (Cancer) WY9 25,550 EPA ISSSa 25.550 EPA t999a 

AT-N Averaging Tire (Noncancer) (day9 9,125 EPA 1SSSa 3,285 EPA i99Sa 

Denal CS Chemical Cowenbntion in Soil (WO) 95XUCL EPA 1993a 95%UCL EPA 1993.9 Chronic Daily Intake (CDI) (mgrkg-day) = 

AF Soil to Skin Adherence Factor (Wc+ 1 EPA 1SS3a 0.2 EPA lti3a 

SA skin sumc.3 Area (4 3160 EPA 1997a 3tSO EPA t9?17a BWxATxCF 

ABS Absorption Factor (unittars) chemical-specific EPA 1935b chemical-qacific EPA 1935b 

EF Exposure Frequency (dayWar) 35 Pmfessional Judgement 16 Pmfessionsl Judgement 

ED Exporum Duntton (Y-w 25 EPA 1993a 9 EPA 1993a 

CF Conversion Facta (mwo) 1 .lOE+OS EPA 1999a l.OOEt06 EPA 1999a 

BW B&y Weight PO) 70 EPA 1969s 70 EPA 1999a 

AT-C Avenging Time (Cancer) (‘JW 25,550 EPA 1999a 25.550 EPA 1999a 

AT-N Averaging Time (Noncancer) Ww) 9,125 EPA 1999a 3.285 EPA 1999s 

2 CDI - Chronic Daily Intake 

3 Untlters: no unit8 am arscctated witi this parameter. 

milv Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 5.03E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 1.41 E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

1.59E-06 
4.45E-06 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

4.53E-09 
3.52E-08 

5.72E-08 
4,45E-07 

_. 

. 

WDI 1 SubSoilMlJWxls TableQ1 1 l/24/99 1:02 PM 



TABLE 7.1. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE /UTILITY WORKERS TO SUBSURFACE SOIL 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Maintenance I Utility Worker 

(1) S@fy Madium-Spacik (M) or Route-Spaciftc (R) EPC selected for hazard calculation. 

PCBs - 0.14 

Arsanic - 0.03 

Other Metals - 0.01 

wo119 “MUW.ds Table7 1’ “99 12’37 PM 



TABLE 7.la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NONGANCER HAZARDS FROM EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SUBSURFACE SOIL 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

[IScenado Timeframe: Future 

I Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Subsullace Soil 

Receptor Population: MaintenanceRltility Worker 

Recaptw Age: Adult 

(1 j Specify Medium-Specific(M) or Route-Specjfic (R) EPC selected for hazard calculation. 

A. Novm 

PCBS - 0.14 

Arsenic _ 0.03 

Other M&IS - 0.01 

Intake 

(Non-Cancer) 

Reference 

IlOse 

Reference Reference 

Dose Units Concentration 

Units 

m#Ww 5.03E04 w”Q-dw NA 

WWJaY 3.OOE04 w%day NA 

I I 

WW-W 2.50E-05 mplkg-day NA 

Ww-W 2.10E-05 “W&W NA 

Reference 

Concan~tion 

Units 

Hazard 

Quotient 

Total Hazard Index Across All Exposure Routes/Pathways 

WOI 1SubSoilMUWCTE.ds Table7 1 l/24/99 12:43 PM 



TABLE 8.1. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SUBSURFACE SOIL 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

~ 

Receptor Population: Maintenanw I Utility Worker 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

(1) Spwify Medium-Specific (M) or Rout&pacific(R) EPC selected for risk calculation. 

Cadmium 0.01 (USEPA, January 1992); 

lgestion 

emal 

Cadmium 

Mercury 

(total) 

Cadmium 

Mercury 

(total) 

2.58E+Ol 

3.40E+OO 

2.58E+Ol 

3.40E+OO 

2,58E+Ol 

3.40E+OO 

2.58E+Oi 

3.40E+OO 

Intake 

(Cancer) 

Intake 

(Cancer) 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Organic3 

Other lnorganiw 

0.01 (USEPA, Region IV, November 1995) 

0.001 (USEPA, Region IV, November 1995) 

1.3E-06 

1 .?E-07 

O.OE+OO 

m@&bW 

mglkg-day 

mgikg-day 

b’wkwW~’ 

(mglkgday)’ 

(mglkg-day).’ 

O.OE+OO 

O.OE+OO mglkg-day (mg/kg-day)’ 

I I I O.OE+OO 

Total Risk Across All Exposure Routes/Pathways 1 O.OE+OO 

WOllSr*’ - 7ilMLfw.xls Table8 11/24/n” 12:37 PM 



i 

TABLE &la. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SUBSURFACE SOIL 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Maintenance/Utility Worker 

Exposure 

Route 

gestion 

ermal 

Chemical 

of Potential 

Concern 

Cadmium 

Mercury 

(total) 

Cadmium 

Mercury 

(total) 

Medium Medium 

EPC EPC 

Value Units 

2.58E+Ol mghf 

3.40E+OO mgkg 

2.58E+Ol mglkg 

3.40E+OO m&g 

Route 

EPC 

Value 

258E+Ol 

3.40E+OO 

2.58E+01 

3,40E+OO 

Route 

EPC 

Units 

msW 

wh 

mglkg 

w/kg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk - 
Calculation (I) Units 

M 1.3E-06 wVkg-@ WWWW 

M 1.7E-07 wWW (mglkgday)’ 

O.OE+OO 

M O.OE+OO mglkgday Wwkt-dW’ 

M O.OE+OO mglkgday (mglkg-day)’ 

O.OE+OO 

Tobl Rusk Across All Exeoaure RouteslPathwavs ff O.OE+OO __......_...._. --- - r 
(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

Cadmium 0.01 (USEPA, January 1992); 

Organics 0.01 (USEPA, Region IV, November 1995) 

Other lnorganics 0.001 (USEPA, Region IV, November 1995) 

WOI 1 SubSoilMUWCTE.xls Table8 11 I24199 12:44 PM 



TABLE 4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR EXPhURE OF 

CONSTRUCTION WORKERS TO SUBSUFACE SOIL 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 
Bcunsrio Timeframe: Fuhrm 

Medium: Soil 

Exposure Medium: Soil 

Exporura Poinl: Subrurfem Soil 

Facaptor PopulPtlon: ConrtNc6an Worker 

Exposure Panmete Parameter Definition 

ROtItS Code 

Ingeslion CS Chemical Concanlmtion in Soil 

IRS Ingeslion Rale of Soil 

EF Expoaum Frequency 

FI Fmction Ingested 

ED bposum odiin 
CF Conversion Factor 

BW Bcdy Weight 

AT-C Averaging Tim+ (Can@ 

AT-N Averaging Tin-a (Noncanwr) 

Dermll CS Chemical ConcMration in Soil 

AF Soil lo Skin Adherence Factor 

BA Skin Surface Area 

ABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duntiin 

CF Convenion Faclor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancar) 

RME RhtE GTE CTE Intake Equation/ 

Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

95% UCL EPA 1993a 95%UCL EPA 1993a Chmnic Daily Intake (CDI) (mg/keday) = 

460 EPA 1993a 240 EPA lQQ3a 

160 Professional Judgement 160 Professional Judgemsnt BWxATxCF 

1 Professional Judgement 1 Professional Judgement 

1 Pmferdonal Judgenwnt 1 Pmferrional Judgement 

1 WE+06 EPA 196Qa 1 .WE* EPA 196Qa 

70 EPA 1969a 70 EPA 1969a 

25,550 EPA 196Qa 25,556 EPA 1969a 

365 EPA 196Qa 365 EPA 1969a 

95%UCL EPA 1993a 95%UCL EPA 1993a Chronic. Daily Intake (CDI) @g&-day) = 

1 EPA 1993a 02 EPA 1933a 

3160 EPA 1997a 3160 EPA lSS7a EIWxATxCF 

chamical-specific EPA 1995b chemical-spetic EPA 1995b 

160 Professional Judpement 160 Pmfersional Judgement 

1 Professional Judgment 1 Professional Judqemsnt 

l.WE+06 EPA 1969s l.OOE+@ EPA 1969a 

70 EPA 1969a 70 EPA 1969a 

25,550 EPA 196Sa 25.550 EPA 1969a 

365 EPA 1969a 365 EPA 1969a 

2 CDI = Chronic Daily Intake 

3 Uni&s; no units am arsodated with this parameter. 

jJailv Intake Calculations 

Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingest& Intake - RME 4.83E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 3.38E-06 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

3.18E-07 
2.23E-05 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

2.42C08 
1.69E-06 

6.36E-08 
4.45E-06 

WOIISU~ ‘Wxls Table4-1 1’ “99 1 04 PM 



TABLE 7.2 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~Scenado Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: SubsMace Soil 

Recaotor Powlation: Construction Worker 

(1) Specify MediumSpedfic (M) of Route-Smc (R) EPC selected for hazard calculation. 

PCBs - 0.14 

Arsenic - 0.03 

Other Metals - 0.01 

Wol lSubSoilCW.ds Table7 11/24/99 12:39 PM 



TABLE 7.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRTUCTION WORKERS TO SUBSURFACE SOIL 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Construction Worker 

Receptor Age: Adult 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for hazard calculation. 

A. Novm 

PCBs - 0.14 

Arsenic - 0.03 

Other Metals - 0.01 

WO11Su~’ “C,WCTE.XIS Table7 ll/-“‘912:45PM 



TABLE E.P.,REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Soil 

Exposure Point: Subsurface Soil 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Ingestion 

Dermal 

Cadmium 

Mercury 

(total) 

Cadmium 

MeruN 

1 I(total) 

2.58E+Ol molko 

3.40EtOO w/kg 

* 

2.58E+Ol w/kg 

3.40E+OO molko 

EPC Selected 

(1) Specify Medium-Specific(M) or Route-Spec% (R) EPC selected for risk calculation. 

Cadmium 0.01 (USEPA, January 1992); 

Organics 0.01 (USEPA, Region IV, November 1995) 

Other lnorganics 0.001 (USEPA, Region IV, November 1995) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Units 

1.2E-08 

’ 1.6E-07 

O.OE+OO 

O.OE+OO 

mglkg-day bWb-day)~’ 

mglkg-day (mg/kg-day)” 

mglkg-day OWb-WY’ 

mglkgday hVbdW’ 

Total Risk Across All Exposure Routes/Pathways 

O.OE+OO 

O.OE+OO 

O.OE+OO 

WOI lSubSoilCW.xls Table8 11124199 12:40 PM 



TABLE 8.2a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SUBSURFACE SOIL 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 
Receptor Population: Construction Worker 

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slops Cancer 

Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Units 

lngestiin Cadmium 258E+Ol m9k9 2.58E+Ol mglkg M 1.2E-08 mgikgday @WwW~’ 

Mercury 3.40E+OO mglkg 3.40EtOO mglkg M l .SE-07 mglkg-day (mglkgday)’ 

(total) O.OE+OO 

Dermal Cadmium 258E+Oi mglk9 258E+Ol Wkg M O.OE+OO mglkg-day (mglkg-day)” 

Mercury 3.40E+OO mg/k9 3.40E+OO mglkg M O.OE+OO mglkg-day (mglkgday)” 

(total) O.OE+OO 

Total Risk Across All Exposure Routes/Pathways O.OE+OO 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

Cadmium 0.01 (USEPA, January 1992); 

Organ6 0.01 (USEPA, Region IV, November 1995) 

Other lnorganics 0.001 (USEPA, Region IV, November 1995) 

WOll,c~ ’ ^oilCWCTE.xls Table8 11126’“” 12:45 PM 



TABLE 4.3 

Exposurs 

Route 

iiq-Yzr 

CS Chemical Concentration in Soil 

IRS Ingestion Rats of Soil 

EF Exporum Frequency 

FI Fmc&n Ingested 

ED Expcsum Duration 

CF Conversion Factw 

BW Body Weight 

AT-C Avenging Time (Camsr) 

AT-N Avenging Time (Noncancer) 

CS Chemical Concentration in Soil 

AF Soil to Skin Adhamnca Factor 

SA Skin Sur(ace Area 

Affi Absorption Factor 

EF Exporum Frequency 

ED Exposum Duration 

CF Conversion Facts 

BW Body Weight 

AT-C Avenging Timd (Cancer) 

AT-N Averaging Time (Non~pncar) 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

MAINTENANCE I UTILITY WORKERS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

95% UCL EPA lS33a 

iw EPA 19931 

36 Pmfessionrl Judqment 

1 Professional Judgament 

25 EPA 19938 

1 .WE+ffi EPA 1989s 

70 EPA 1SSSa 

25.550 EPA 19SSa 

9,125 EPA 19SSa 

95KUCL EPA 1993s 

1 EPA 1993s 

3160 EPA IS371 

chemical-specific EPA 1995b 

36 Pmfesrional Judgement 

25 EPA lSS3a 

l.OOE+D5 EPA 1989a 

70 EPA 1989a 

25,550 EPA 19SSa 

9.125 EPA 19SSa 

95IUCL EPA 1993a 

M EPA 1993~ 

18 Professional Judgement 

1 Professional Judgsment 

9 EPA IS931 

i.WE+ffi EPA 19890 

70 EPA 19SSa 

25,550 EPA 1989e 

3.285 EPA 19&X1 

95%UCL EPA 19931 

0.2 EPA 1993a 

3160 EPA 1997~ 

chsmicalqdcific EPA 1995b 

16 Pmferrional Judgemant 

9 EPA 19931 

1 WE+06 EPA 19SSa 

70 EPA 19SSa 

25,550 EPA 1989a 

3.285 EPA 1989a 

2 CDI = Chronic Daiiy Intake 

3 Unitless; no units am arsodrted with this psnmeter. 

Pailv Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 
Noncancer Ingestion Intake - RME 

5.03E-08 Cancer ingestion Intake - CTE 
1.41 E-07 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Derrnal Intake - RME 

1.59E-06 
4.45E-06 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

4.53E-09 
3.52E-08 

5.72E-08 
4.45E-07 

Intake Equation/ 

Model Name 

lmnic Daily Intake (CDI) (mqlpday) = 

EtWxATxCF 

Imnic Deity Intake (CDI) (mg&piay) = 

BWxATxCF 

.” 

‘: Y.! 

WO11SedMUvVxls Table4-1 1 l/24/99 1 09 PM 



TABLE 7.3. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE /UTILITY WORKERS TO SEDIMENT 

MaintenanceiUtility Wofker 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify Medium-Specific(M) or Route-SpMic (R) EPC selected for hazard calculation. 

A. Novemb&lB& 

PCBa - 0.14 

Arsenic - 0.03 

Other Metals - 0.01 

Intake 

(Non-Cancar) 

Units 

Reference 

Dose 

Reference Reference Reference Hazard 

Dose Units Concentration Concentration Quotient 

Units 

I 
w4W-W 2.00E-05 wh3-W NA NA 6.5E-02 

wW-day 3.00E-04 w’&+w NA NA 4.6E-03 

1 69E-02 

wh-day 1.60E-05 WWW NA NA 4.7E-01 

mwW 2.65E-04 wW-day NA NA 4 6E-03 

1 4.7E-01 

Total Hazard Index Across All Exposure Routes/Pathways 5.6E-61 

WOliSr .. YV.ds Table7 11 r74/99 1:09 PM 



TABLE 7.3a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NONGANCER HAZARDS FROM EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SEDIMENT 

SITE 11 

NSVVC-WHITE OAK, SILVER SPRING, MARYLAND 

: Maintenance/Utility Worker 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

Reference Reference Reference Hazard 

Dose Units Concentration Concentration Quotient 

Units 

Calculation (1) 

lgestion Atior-1254 3.69E+CO 

Arsenic 3.43E+W 

mww 

m*e 

3.69E+00 

3.43E+00 

mglkg 

wk7 

M 

M 

1.4E-07 

1.2E-07 

WWW 2 OOE.05 

mgtkgday .3.OOE04 

NA NA 6.6E-03 

NA NA 4.0E-04 

ermal 
I (total)1 I I I I II I I I I I 1 7.2E-03 

IAroclor-1254 I 3 69E+W w&3 1 3.69E+C%l 1 WM M 1 2.4E-07 1 mgncgday 1 1.60E-05 I ww-w 1 NA 1 NA 1 1.5E-02 

Arsenic 

I 

I 3.43E+00 mgncg 3.43E+@J m&3 M 4.6E-06 WW-daY 2.65E-04 wW-daY 1 NA 1 NA 1 1.6E-04 

(total)( I I I I I I I I I I 1 1.5E-02 

(1) Specify MediumSpetic (M) or RouteSpedfic (R) EPC selected for hazard calculation. 

PCBS _ 0.14 

Arsenic - 0.03 

Other Metals _ 0.01 

WOllSadMUWCTE.xts Table7 1 l/24/99 1.09 PM 



TABLE 8.3. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

I 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

Receptor Population: Maintenance/Utility Worker 

Receptor Age: Adult 

Exposure 
Route 

Ingestion 

t Dermal 

Chemical 

of Potential 

Concern 

Aroclor-1254 

Arocfor-I 260 

Arsenic 

(total) 

Arocfor-1254 

Arodor-1260 

Arsenic 

Medium 

EPC 

Vakie 

l.ZOE+Ol 

580E+oo 

9.90E+OO 

1.20E+Ol 

580E+oo 

9.90E+OO 

Medium 

EPC 

Uflits 

mglkg 

m@g 

mslkg 

w&t 

mg/kg 
mglkg 

Route 

EPC 

Value 

1,20E+Ol 

580E+oo 

9.90E+OO 

1.20E+Ol 

5.80E+OO 

9,90E+OO 

(1) Specky Medium-Specific(M) or Route-Specifkz (R) EPC selected for risk calculation. 

PCBs - 0.14 

Arsenic - 0.03 

Intake 

(Cancer) I 

Intake 

(Cancer) I 

Cancer Slope Cancer Slope Cancer 

Factor I Factor Units I Risk 

Units 

6.OE-07 mglkgday 

2.9G07 mglkgday 

5.OE-07 mglkgday 

2.7E-06 mglkgday 

1.3E-08 mglkg-day 

4.7E-07 mglkg-day 

2.00E+OO 

2.00E+oo 

1.50E+OO 

2soE+oo 

250E+OO 

158E+oo 

(mglkg-day)’ 

(mglkg-day).’ 

(mglkg-day) 

(mg/kg-day).’ 

(mglkg-day)’ 

(mglkg-day).’ 

1.2E-06 

58E-07 

75E-07 

2.5E-08 

67E-06 

3.2E-06 

75E-07 

l.lE-05 

Total Risk Across All Exposure Routes/Pathways 1 1.3E-05 

WOll,c WV.xls Table8 11/7”“9 I:09 PM 



TABLE 8.3a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

Receptor Population: Maintenance/Utility Worker 
Recentor Aae Adult 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

ngestion Arodor-1264 3.89E+OO mglkg 3.89E+OO mglkg M 

Arodor-1280 2.85E+OO mg/kg 2.85E+OO mt$kg M 

Arsenic 3.43E+OO Wkg 3.43E+OO w/kg M 

(total) 

Iermal Arodor-1254 3.89E+OO w/kg 3.89E+OO wht M 

Arodor-1260 2.85E+OO n-Mb 2.85E+OO mYkg M 

Arsenic 3.43EtOO m&g 3.43E+OO mgh M 

(total) 

(1) Specky Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation 

ber. 19981; 

PCBS - 0.14 

Arsenic - 0.03 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope 

Factor Factor Units 

Cancer .,_ 

Risk 

1.8E-08 

1.3E-08 

1.6E-08 

mglkg-day 

mglkg-day 

malko-dav 

2.00EtOO 

2.00EtOO 

1.50EtOO 

OWwW~’ 

(mglkg-day)’ 

(mglkg-day).’ 

3.5E-08 

2.6E-08 

2.3G08 

I I I 1 8.4E-08 

WOI lSedMUWCTE.xls Table8 11/24/99 1:lO PM 
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TABLE4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

CONSTRUCTION WORKERS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Param& Parameter Definition Units RME RME Cl-E CTE Intake Equation/ 

Route Code Vallle Rationale/ Value Rationale/ Yodel Name 

Reference Reference 

lngesscil CI Chemical ConwntrPton in Soil (ww 95% UCL EPA 1993a 951UCL EPA 1993a Chronic Daily Intake (CD,) (mg&day) = 

IRS Ing-mlion Rate of Soil VW-Y) 480 EPA 1993a 240 EPA 1993a 

EF Exposure Fmquency WWwr) 180 Professional Judgement 180 Pmfessional Judgewant SWxATxCF 

FI Fmctkx Ingated (unitlass) 1 Pmfessional Judgsment 1 Pmfesrional Judgement 

ED Ezqmsun Duration (Y-m 1 Professional Judgement 1 Professional Judgemat 

CF Conversion Fador mww i.WE+OS EPA i989a 1 WE+06 EPA 1989a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C A-raging Timn (Cancer) VW 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Avemging Time (Noncancsr) WY9 365 EPA 1989a 365 EPA 1989s 

DHllld CS Chemical Concentration in Soil vww 95%UCL EPA 1993s 95%UCL EPA 1993a Chronic Daily Intake (CDI) (m&-day) = 

AF Soil to Skin Adhemna, Factor mgrQ4 1 EPA 1993a 02 EPA 19938 

SA skin surfaes Ama m*, 3lM) EPA 19978 3160 EPA 1997r SWxATxCF 

ASS Abrwption Factor (uniuesr) chemicaCspadfic EPA 19951, chemical-specific EPA 1995b 

EF Exposum Frequency WYr/yW 190 Professional Judgement 190 Pmkssional Judgement 

ED Exposure Duration IYew 1 Professional Judgament 1 Pmfenrional Judgemat 

CF Conversion Factor mbw l.OOE+OS EPA 198ga 1 .WE+os EPA 19891 

SW SC+ Weight (kg) 70 EPA 1989a 70 EPA 1989P 

AT-C Averaging Time (Cancar) ldw) 25.550 EPA 1989a 25.550 EPA 19891 

AT-N Averaging Time (Noncancer) (day@ 365 EPA 1989a 365 EPA 1989n 

Dailv Intake CalculationS 
Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 4.83G08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 3.38E-06 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 3.18E-07 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 2.23E-05 Noncancer Dermal Intake - CTE 

2.42E-08 
1.69E-06 

6.36E-08 
4.45E-06 

VKt11S&- “Is TabI&-1 I”“‘99 1 15PM 



TABLE 7.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NONGANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Rewptw Population: Construction Worker 

(1) Specify MediumSpec#ic (M) cf Route-Specific (R) EPC selected for hazard calculation. 

PCBs - 0.14 

Arsenic - 0.03 

other Metals - 0.01 

Woi 1 SedCW.ds Table7 11/24/99 I:16 PM 



TABLE 7.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

NSW-WHITE OAK, SILVER SPRING, MARYLAND 

Const~tion Worker 

Medium Route 

EPC EPC 

Units Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

ReferenCe Reference Reference Hazard 

Dose Units Concentration Concentration ouotient 

Units 

Calculation (I) 
II 

I I II 

(1) Specify MediumSpe&ic (M) or Route-Specific (R) EPC selected for hazard calculation. 

SEPA. November. 

PCBs - 0.14 

Arsenic - 0.03 

Other Metals - 0.01 

WOllSec”“?TE.xts Table7 I”-“99 I:15 PM 



TABLE 8.4. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Construction Worker 

Exposure 

Route 

Chemical 

of Potential 

Concern 

rgestion Arodor-1254 

Arodor-1260 

Arsenic 

efmal 

I(total) 

Arodor-1254 

Medium 

EPC 

Value 

1 .ZOE+Ol 

5.80E+oo 

9.90EtOO 

1.20E+ol 

580EtOO 

9.90EtOO 

Medium 

EPC 

Units 

mglkg 

msM 

Wkg 

w/kg 

mg@! 

wlkg 

Route 

EPC 

Value 

l.zoE+ol 

5,80E+OO 

9.90EtOO 

l.ZOE+Ol 

5.80EtOO 

9.90EtOO 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

wMi M 

mglkg M 

mglkg M 

mglkg M 

w&c! M 

mgh M 

mglkgday 1 Z.OOE+OO 

mglkg-day 1.50EtOO 

I 
(mg/kg-day)’ 

(mglkg-day).’ 

I Aroctor-1280 

Arsenic 

I(total) 

-,E, 
Total Risk Across All Expos- - ~~--.-- -.~. ~-,- 

(I) Specify Medium-Specific(M) or Route-Speci6K: (R) EPC selected for risk calculation. 

Intake 

I 

Cancer Slope 

(Cancer) Factor 

UnRl 
mglkg-day 1 2.00E+00 

Cancer Slope Cancer 

Factor Units Risk 

(mglkg-day)’ 

(mg/kg-day)’ 

l .ZE-06 

5.6E-07 

PA. No- 

PCBS - 0.14 

Arsenic - 0.03 

7.2E-07 

2.4G06 

1.3E-06 

WOI 1 SedCW.xls Table8 11124/99 1:16 PM 



Exwsure 

Route 

lgestion 

ermal 

TABLE 8.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~I 
Receptor Population: Construction Worker 

- 
I 

AI 

AI 

AI 

w 

i AI 

Al 

Al 

(tf 
- 

Chemical 

of Potential 

Concern 

rodor- 

rector-1280 

rsenic 

&Ii) 

rector-1254 

rector-1280 

rsenic 

ctal) 

Medium Medium 

EPC EPC 

Value Units 

3.89E+OO mglkg 

2.85E+OO w/kg 

3.43E+OO m@g 

3.89EtOO meN 

2.85E+OO mg*g 

3.43fS+oo mgfb 

Route 

EPC 

Value 

3.89E+OO 

2.85E+OO 

3.43E+OO 

3.89E+OO 

2.85E+OO 

3.43E+OO 

Route EPC Selected 

EPC for Risk 

Units Calculation (1) 

wlb M 

mglkg M 

mglkg M 

mglkg M 

m/kg M 

mglkg M 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation 

n !ARS!(USFPA. Novem&~ iQQ& 

PC& - 0.14 

Arsenic - 0.03 

I Units 
I 

I I I 

9.4E-08 1 mglkg-day 1 ~.OOE+OO 1 (mglkg-day).’ 

8.9E-08 I mglkg-day 1 ~.OOE+OO 1 (mglkg-day).’ 

8.3E-08 mglkg-day 1.50E+OO (mglkgday)’ 
I I I 

I I I 
Tots1 Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

1.9E-07 

1.4E-07 

1.2E-07 

4SE-07 

8.7E-08 

8.3E-08 

1 .OE-08 

1.6E-07 

8.1E-07 

WOl lSw’“WCTE.xls Table8 11/2~“- 1:15 PM 
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TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

ADOLESCENT TRESPASSERS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Popllation: Adolescent Trespasser 

Exposum Paramate Parameter DeSnition Ullib RYE RME CTE CTE Intake Equation/ 

Route Code VSIUS Rationale/ Value Rationale/ Model Name 
Reference Reference 

lng-¶slion CS Chemical Concanlmtion in Soil m#w 95% “CL EPA 199% 95%UCL EPA 1993a Chronic Daily Intake (CD,) (**day) = 

IRS lngerlion Rate Of soil oww 100 EPA 1993a 50 EPA 1993a 

EF Exporum Freqwncy WYslyW 52 Pmfersional Judgemat 26 Pmfessional Judgemat BWxATxCF 

FI Fraction lnperted (unillsss) 1 Professional Judgamanl 1 Professional Judgemant 

ED Exposum Dution (Y-m 10 Pmfer$ional Judgsmant 10 Professional Judgement 

CF Conversion Fador oww l.OOE+ffi EPA 19898 1.OOE+C6 EPA 1969a 

BW &dy Weight Wd) 43 EPA 1997a 43 EPA 1997a 

AT-C Averaging Tims (Cancar) (days) 25,550 EPA 1969a 25.550 EPA i969a 

AT-N Averaping Time (Noncanmr) WYY 3,650 EPA 1989a 3.650 EPA 1969a 

DsmUl CS Chemical Concentmlion in Sail hvw 95%UCL EPA 199% 95XUCL EPA 1993a Chronic Daily Intake (CDI) (mg/k@ay) = 

AF Sdl lo Skin Adherents Factor lmolan’) 1 EPA 1993a 0.2 EPA 1993a 

SA skin surface Ama m*, 3263 EPA 1997a 3263 EPA 1997a BWxATxCF 

ABS Abmplion Factor (unitless) chemical-specific EPA 1995b dlWliCd-SpecifiC EPA 19956 

EF Exposure Freqwmy Wr/year) 52 Pmfesrional Judgement 26 Professional Judgament 

ED ExpDsure Duration (ye=-) 10 Pmfertional Judgsment 10 Professional Judgemat 

CF Convamion Fador mahI) i.WE+O6 EPA 1969a i.OOEwX EPA t969a 

EW Ecdy Wei9hl (kg) 43 EPA 1997a 43 EPA 1997a 

AT-C Avenging Time (Cancer) IdayN 25,550 EPA 1989a 25.550 EPA 1969a 

AT-N Averaging Time (Noncancer) (days) 3,650 EPA 1959a 3,650 EPA 1969a 

Pailv Intake Calculations 
Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 4.73E-08 Cancer Ingestion Intake - CTE 1.18E-08 
Noncencer Ingestion intake - RME 3.31E-07 Noncencer Ingestion Intake - CTE 8.28E-08 

-,:ir. .- 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

1.54E-06 
l.O8E-05 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

1.54E-07 
l.O8E-06 

WDl 1 SsdTrespxls TabId- 11/24/99 1:33 PM 



TABLE 7.5. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENl 

SITE 11 

NSW-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Specify MediumSpecific (M) or Route-Spedfic (R) EPC selected for hazard calculation. 

SPA NW- 

PCBs - 0.14 

Arsenic - 0.03 

Other Metals - 0.01 

VW I.%‘- -~pxis Table7 ~“‘-w99 1:36 PM 



TABLE 7.5~. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ExpoSUre 

I 

Chemical 

Route of Potential 

Concam 

Am&r-1254 

Arsenic 

3.89E+00 

3.43E+00 

3.89E+GU 

3.436+00 

5.9E-07 

l.lE-07 

MwW 1.60E-05 fw”wW NA NA 

wW-‘W 2.85E-04 wWW NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

9.5E-04 

1.7E-02 

3.7E-02 

3.9E.04 

3.7E-02 

(1) SpcNy Medium-Specific(M) of Route-Specific(R) EPC selected for hazard calculation 

PCBs - 0.14 

Arsenic _ 0.03 

Other Metals - 0.01 

WOI ISedTrespCTExls Table7 1 l/24/99 1:36 PM 



TABLE 8.5. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

Receptor Population: Adolescent Trespasser 
ReceDtor Aoe: 7-$6 Years 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

Ingestion Aroclor-1254 

Arodor-1260 

Arsenic 

(total) 

Dermal Aroclor-1254 

Aroclor-1280 

Arsenic 

I . (total) 

1.20E+Oi 

5.80E+oo 

9.90E+OO 

1.20E+Ol 

5.80E+OO 

S.SOE+OO 

mg/kg 

mg/kg 

Wkg 

mg/kg 

mg/kg 

w/kg 

I.POE+Ol 

5.80E+oo 

9.90E+00 

1.20E+Oi 

580E+oo 

S.SOE+OO 

w&t 

mglkg 

mglkg 

msh 

mgk3 

mglkg 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 

!ARS!(USFPA. No- 

PCBs - 0.14 

Arsenic - 0.03 

EPC Selected 

for Risk 

Calculation (1) 

Intake 
(Cancer) 

l.lE-08 

5.5E-07 

7.OE-07 

2.4E-06 

6SE-06 

3.1E-06 

7.2G07 

1 .OE-05 

1.3E-05 

WOll St=“Tresp.xIs Table8 1112A/“4 I:36 PM 



Exposure 

Route 

TABLE 8.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

Receptor Population: Adolescent Trespasser 
Receotor Aae: 7-16 Years 

Chemical Medium 

of Potential EPC 

Concern Value 

rgestiin 

mermal 

Aroclor-1254 

Arodor-1260 

Arsenic 

(total) 

Arodor-1254 

Aroctor-1260 

Arsenic 

(total) 

3.89E+OO 

2.85E+OO 

3.43EtOO 

3.89EtOO 

2.85E+OO 

3.43Etoo 

Medium 

EPC 

Units 

Route 

EPC 

Value 

3.89EtOO 

2.85EtOO 

3.43E+OO 

3.89EtOO 

2.85EtOO 

3.43EtOO 

(I) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

PCBs - 0.14 

Arsenic - 0.03 

Route 

EPC 

Units 

mslka 

mglkg 

mg/kg 

mglkg 

w&t 

mgh 

- 
I 
~ - 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

4.6E-08 

3.4E-08 

4.1 E-08 

8.4E-08 

6.2E-08 

I .6E-08 

Intake 

(Cancer) 

Units 

- 

I 
mglkg-day 

mglkgday 

mglkgday 

mglkgday 

mglkgday 

mglkgday 

Cancer Slope 

Factor 

2.00EtOO 

2.00EtOO 

150EtOO 

250EtOO 

250EtOO 

1.58EtOO 

DSS All Expos 

Cancer Slope 

Factor Units 

(mg/kg-day)“ 

(mglkg-day)’ 

(mglkg-day)’ 

(mglkg-day)” 

(mglkg-day)“ 

(mglkg-day).’ 

B Routes/Pathways 

Cancer -’ 

Risk .- 

9.2608 ‘0’r’ 

6.7E-08 

6.lE-08 

2.2E-07 

2.1E-07 

1.5E-07 

2.5E-08 

3.9E-07 

6.1 E-67 

WOl lSedTrespCTE.xls Table8 11124199 I:36 PM 



TABLE 4.6 

ixposurs 
Route 

Ingestion 

~ 

Rewptw Population: Adull Recmation~l User 

~ 

CI Chemical Concentration in Soil 

IRS Ingestion Rate of Soil 

EF Expsure Frequency 

FI Fraction ln~sted 

ED Exporum Durdio” 

CF Conversion Factor 

EW Body Weig+t 

AT-C Averaging Time (Cancer) 

AT-N AwmgingTims (Noncancer) 

CS Chemical Concsntmtion in Soil 

AF Soil to Skin Adhsrenca Factor 

SA Skin Surlaee Arsa 

ABS Absorplion Fador 

EF Exposure Freguency 

ED Exposure Duration 

CF Convrnion Factor 

8W Body Weight 

AT-C Averaging Time (Canoer) 

AT-N Averaging Time (Noncancer) 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

mYw 

Ow’W 

Ww‘wO 
(unitless) 

(Y-m 

oww 

W 

(&YS) 

WYS) 

oww) 

mw~‘) 

(cm’) 

(unitlear) 

PJwbW 

(Y=N 

m6h) 

(kg) 

Ww) 

Wws) 

“/ 
95% UCL EPA i993a 

109 EPA lS33a 

16 Pmfessionsl Judgement 

1 Professional Judgemen 

30 EPA 1993a 

1 WE+06 EPA iSS9a 

70 EPA 1989a 

25.550 EPA iSS9a 

10.950 EPA 19899 

SSKUCL EPA 1993a 

1 EPA 1993a 

9000 EPA 1997a 

chemical-specific EPA 1995b 

16 Professional Judgement 

30 EPA 1993a 

l.OOE+ffi EPA ISSSa 

70 EPA ISSSa 

25,550 EPA 1989a 

10,950 EPA 19S9a 

CT6 

!/ah&e 

95%UCL 

50 

6 

i 

9 

1.00E+OS 

70 

25,550 

3.285 

CTE 

Rationale/ 
Reference 

EPA 1993a 

EPA 1993a 

Pmfsssional Judgement 

Professional Judgembnt 

EPA 19939 

EPA 19SSa 

EPA 1969s 

EPA 1989s 

EPA 1989a 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mgngdsy) = 

BWxATxCF 

95%UCL EPA 1993a 

02 EPA 1993a 

9ow EPA 19978 

chemical-rpetic EPA 1995b 

6 Professional Judgemsnt 

9 EPA 1993a 

1 OOE+C6 EPA 1989a 

70 EPA ISSSa 

25,550 EPA ISSSa 

3.285 EPA 1SSSa 

Pails Intake Calculations 

ingestion Intake ,= (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 2.68E-08 Cancer Ingestion Intake - CTE 
Noncancer Ingestion Intake - RME 6.26E-08 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

2.42E-06 
5.64E-06 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

2.01 E-09 
1.57E-08 

7.25E-08 
5.64E-07 

Chronic Daily Intake (CDI) (mgng-day) = 

BWxATxCF 

wtJ11sedp ‘Is Table%-1 l”“*l93 1-29 PM 



TABLE 7.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENl 

SITE 11 

NSW-WHITE OAK, SILVER SPRING, MARYLAND 

Adult Recreational User 

(1) SpeMy Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

PCBs - 0.14 

Arsenic - 0.03 

Other Metals - 0.01 

WOI IsedRewds Table7 1 l/24/99 1:29 PM 



TABLE 7.6a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

k.cenario Timeframe: Future 

I Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

Receptor Population: Adult Recreational User 

Receptcf Age: Adult 

Arsenic I 3.43E+OO m9n(9 3.43E+OO mgnc9 M 5.6E46 

- I (total)1 I I I I II 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for hazard calculation. 

PCBs - 0.14 

Arsenic - 0.03 

other Metals - 0.01 

Units Units 

w%-dw’ 2.LWE-05 m@W-day NA NA 3.OE-03 

mg/kgday 3.OOE-04 fWw+ NA NA 1.8E.04 

1 3.2E03 

mgnc9daY 1.60E-05 WWw NA NA 1.9Em 

mqlkg-day 2.85E-04 mUMday NA NA 2.OE-04 

1 1.9E.02 

Total Hazard Index Across All Exposure Routes/Pathways 2.3E-02 

wolls&- ^TE.ds Table7 3 99 I:29 PM 



TABLE 8.6. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

lScensrio Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

Receptor Population: Adult Recreational User 

Receptor Age: Adult 

Exposure 

Route 

gestion 

ermal 

Chemical 

of Potential 

Concern 

Amclor-1254 

Arcdor-1260 

Arsenic 

(total) 

Amdor-1254 

Arcdor-1260 

Arsenic 

(total) 

Medium Medium 

EPC EPC 

Value Units 

1.20E+01 mglkg 

5.80E+OO mglkg 

9.90E+oo mgh 

1.20E+Ol w&t 

5.80E+OO mgk4 

9.90E+OO mgfkg 

Route 

EPC 

Value 

1.20E+Ol 

580E+oo 

9.90E+OO 

1 .ZOE+Ol 

580E+oo 

9.90E+OO 

Route 

EPC 

Units 

mfdkg 

w/kg 

mglkg 

mglkg 

wlkg 

wlkg 

EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1) Units . . 

M 3.2E-07 rwMvJw 2.00E+OO (mglkg-day)” 6.4E-07 

M 16E-07 mglkg-day 2.00E+OO (mglkg-day).’ 3.lE-07 ” 

M 2.7E-07 mglkgday l.SOE+OO (mglkg-day).’ 4.OE-07 

1.4E-06 

M 4.1 E-06 WkwW 250E+OO (mglkg-day).’ l.OE-05 

M Z.OE-06 mglkg-day 2.50E+OO (mglkg-day)” 4.9E-06 

M 7.2E-07 mglkg-day 1.58E+OO (mglkg-day) l.lE-06 

1.6E-05 

Total Risk Across All Exaosure RoutenlPathwrvs II l.BE-05 --. .._...._. -_- -..r__-._ .._-___.. -..... -,_ ,, .._- __ 
, 

(1) Specify MediumSpacific (M) or Route-Specific(R) EPC selected for risk calculation. 

PCBS - 0.14 

Arsenic - 0.03 

WOl IsedRec.xls Table8 1 l/24/99 1:29 PM 



TABLE 6.6a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Adult Recreational User 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

gestiin 

ermal 

Arodor-1254 

Arodor-1260 

Arsenic 

(total) 

Aroctor-1254 

Arcclor-1260 

Arsenic 

3.89E+OO 

2.85E+OO 

3.43E+OO 

3.89E+OO 

2.85E+OO 

3.43E+OO 

3.89E+OO 

2.85E+OO 

3.43E+OO 

3.89EtOO 

2.85E+OO 

3.43E+OO 

7.8E-09 

5.7E-09 

6.9E-09 

3.9E-08 

2.9E-08 

7.5E-09 

mglkg-day 

mglkg-day 

mglkg-day 

mglkgday 

mglkg-day 

mglkgday 

2.00E+oo 

Z.OOE+OO 

1 .SOE+OO 

2.50E+OO 

2.50E+OO 

1,58E+OO 

Ow~QW)~’ 

(mg/kg-day).’ 

(mglkg-day).’ 

(mg/kg-day)” 

(mglkg-day)’ 

(mg/kg-day) 

1.6E-08 

l.lE-08 

1 .OE-08 

3.7E-08 

9.9E-08 

7.2E-08 

i.ZE-08 

pw I I I I I I I I I 1 l.BE-07 

Total Rusk Across All Exposure Routes/Pathways 11 2.2E-tl7 

(1) Specify Medium-Specifii (M) or Route-Specific(R) EPC selected for risk calculation. 
v 

USFPA. Novv 

PCBs - 0.14 

Arsenic - 0.03 

WOl lsedQecCTE.xls Table8 II/? IQ4 I:29 PM 



., 

TABLE 4.7 

Exposure 

Route 

Ingestion Rate of Sol1 

Exposure Frequency 

Exposure Durstion 

Conversion Factor 

Soil to Skin Adherence Factor 

Skin Surface Area 

Absorption Factor 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

ADULT RESIDENTS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Units 

me3) 

@Way) 

Wwslyear) 
(unitless) 

(yea-) 

(mM9) 

(kg) 

(days) 

(days) 

0wW 

(mg/cd 

(d 

(unitiess) 

(Wslyear) 

(ww 

(mm9) 

(kg) 

(days) 

(Ws) 

95% UCL EPA 1993a 

loo EPA 1993a 

350 EPA 1993a 

1 Professional Judgement 

24 EPA 1993a 

l.O6E+66 EPA 1969a 

70 EPA 1969a 

25.550 EPA 1969a 

6,760 EPA 1989a 

95%UCL EPA 1993a 

1 EPA 1993a 

9Km EPA 1997a 

chemical-specific EPA 1995b 

350 EPA 1993a 

24 EPA 1993a 

i.WE+O6 EPA 1969a 

70 EPA 19698 

_ 25,550 EPA 1969a 

6,760 EPA 1969a 

CTE 

Value 

95%UCL 

50 

234 

1 

7 

l.OOE+O6 

70 

25,550 

2,555 

95%UCL 

CTE 

Rationale/ 
Reference 

EPA 1993a 

EPA 1993a 

EPA 19938 

Professional Judgement 

EPA 1993a 

EPA 1969a 

EPA 1969a 

EPA 1989a 

EPA 1969a 

EPA 1993a 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mglkgday) = 

!2i&iRsxFFxFR 
BWxATxCF 

a 
ChmnicPaily Intake (CDI) (mmgday) = 

” 
0.2 EPA 1993a 

9ooo EPA 1997a 

chemical-spacific EPA 19956 

234 EPA 1993a 

7 EPA 1993a 

l.OOE+O6 EPA 1969a 

70 EPA 1969a 

25,550 EPA 1969a 

2,555 EPA 1969a 

Ingestion Intake = (IR x Fi x EF x ED x CF) I (BW x AT) 
Dermal Intake = (CF x SA x AF x ABS x EF x ED) / (BW x AT) 

Cancer Ingestion Intake - RME 
Noncancer Ingestion Intake - RME 

4.70E-07 Cancer Ingestion Intake - CTE 
1.37E-06 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 
Noncancer Dermal Intake - RME 

4.23E-05 
1.23E-04 

Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - CTE 

BWxATxCF 

4.58E-08 
4.58E-07 

1.65E-06 
1.65E-05 

Wol lSedAdultRes.tis Tabla4-1 11124lB9 I:41 PM 



TABLE 7.7. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO SEDIMENT 

SITE 11 

NSW-WHITE OAK, SILVER SPRING, MARYLAND 

&vwio TImeframe: Future 

I Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

Receptor Population: Resident 
Receptor Age: Adult 

Total Hazard Index Across All Ex 

(1) Specify MediumSpecik (M) or Route-Specific(R) EPC selected for hazard calculation. 

SEPA. Nova&J.@& 

PCBS - 0.14 

Arsenic - 0.03 

Other Metals - 0.01 

~llS~* WtRes.xfs Table7 1”-‘49 1.41 PM 



TABLE 7.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO SEDIMENT 

SITE 11 

NSW-WHITE OAK, SILVER SPRING, MARYLAND 

. 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

PCBS - 0.14 

Anenic - 0.03 

Other Metals - 0.01 

WOI iSedAdultResCTE.xts Table7 11124/99 1:41 PM 
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In 

i 

DI 

TABLE 8.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Resident 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

gestion 

ermal 

Aroclor-1254 

Arodor-1260 

Arsenic 

(total) 

Arodor-1254 

Arodor-1260 

Arsenic 

(toter) 

389E+OO 

2.85EtOO 

3.43EtOO 

3.89E+OO 

2.85EtOO 

3.43EtOO 

me/kg 

mglkg 

Wkg 

meNi 

mslks 

wlkg 

3.89E+OO 

2.85E+OO 

3.43E+OO 

3.89E+OO 

2.85E+OO 

3.43EtOO 

Wkg 

mtikg 

mglkg 

w&I 

mtlkg 

mg/kg 

1.8E-07 

1.3E-07 

1.6E-07 

9.OE-07 

6.6E-07 

1.7E-07 

mglkg-day 2.00EtOO (mglkg-day)“ 3.6E-07 

mglkg-day 2.00EtOO (mglkg-day).’ 2.6E-07 

mglkg-day 1 SOE+OO (mglkgday) 2.4G07 

8.5E-07 

mglkg-day 250E+OO (mglkg-day)” 2.2E-08 

mglkg-day 250EtOO (mg/kg-day).’ 1.6E-06 

mglkg-day 1.58E+oo (mglkgday).’ 2.7E-07 

1 4.2E-06 
Tntal RI-k Armer All Ernnaam RntntrtKbthumvr 11 I: “EAC 

.“-. . ..“....“.“““_.. -^r”““.” ..“_.““.. ” . . . . . “,” ,, “.“W~“V 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

USFPA. No- 

PCBS - a.14 

Arsenic - 0.03 

WOll SedAdultResCTE.xls Table8 11124/Qg 1:41 PM 



TABLE 8.7. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

Receptor Population: Resident 

Receptor Ane: Adult 

Exposure 

Route 

gestion 

emral 

Chemical 

of Potential 

Concern 

Arodor-1254 

Aroctor-1260 

Arsenic 

(total) 

Aroctor-1254 

Aroctor-1260 

Arsenic 

Medium Medium 

EPC EPC 

Value Units 

1.20E+Ol wVkg 

5.80E+OO wQ 

9.90E+OO mr#g 

1.20E+Ol w&4 

580EtOO msh 

9.90EtOO make 

Route 

EPC 

Value 

1.20E+Ol 

5.80E+OO 

9.90E+OO 

1.20E+Ol 

580E+oo 

9.90EtOO 

Route 

EPC 

Units 

w/kg 

mgM 

mglkg 

Wkg 

msM 

mglkg 

EPC Selected Intake intake Cancer Slope Cancer Slope Cancer 
for Risk (Cancer) (Cancer) Factor Factor Units Risk r 

Calculation (1) Units 

M 56E-06 mglkg-day 2.00E+OO (mglkg-day).’ l.lE-05 _ 

M 2.7E-06 mglkg-day 2.00E+OO (mglkg-day)’ 54E-06 

M 4.6E-06 mgtkg-day 1.50E+oo (mglkg-day).’ 7.OE-06 

2.4E-05 

M 7.1 E-05 mglkg-day 250E+OO (mg/kg-day)“ 1.6E-04 

M 3.4E-05 mgikg-day 250EtOO (mglkg-day).’ 8.6E-05 

M 1.3E-05 mglkg-day ,I .58E+OO (mglkg-day)’ 2.OE-05 

I(total) I I I I II I I I 1 2.8E-04 

Total Risk Across All Exposure Routes/Pathways I{ 3.1E-04 

(1) Specify Medium-SpecHc (M) or Route-Specific(R) EPC selected for risk calculation. 

ber. 1998k 

PCBs - 0.14 

Arsenic - 0.03 

VW1 lSedAduitRes.xls Table8 11124199 1:41 PM 



TABLE 4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

CHILD RESIDENTS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point Sediment 

Receptor Population: Resident 

Exposure 

Route 

Ingestion 

Derma1 

‘aremete 

COde 

Parameter Definition 

CS Chemical Concentration in Soil 

IRS Ingestion Rate of Soil 

EF Exposure Frequency 

FI Fraction Ingested 

ED Exposure Duration 

CF Conversion Factor 

BW Body Weight 

AT-C Averaging Time (Cancer) 

AT-N 1 Averaging Time (Noncancer) 

CS Chemical Concentration in Soil 

AF 

SA 

ABS 

EF 

ED 

CF 

BW 

AT-C 

Soil to Sktn Adherence Factor 

Skin Surface Area 

Absorption Factcf 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Body Weight 

Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Units 

~WNf) 

OWW) 

WWwO 

(unittess) 

(ye4 

0ww 

(kg) 

Ww) 

(Ws) 

PwW4) 

(msl~‘) 

(Q+) 

(unitfess) 

Wslyear) 

(years) 

(mgnc9) 

(kg) 

(days) 

Ww4 

95% UCL 

209 

350 

1 

6 

1 .TOE+OB 

15 

25.550 

2.190 

EPA 1993a 

EPA 1993a 

EPA 1993a 

Professional Judgement 

EPA 1993a 

EPA 1969a 

EPA 19698 

EPA 1969a 

EPA 1969a 

95%UCL EPA 1993a 

1 EPA 19Q3a 

3506 EPA 1997a 

chemical-spedfic EPA 1995b 

350 EPA 1993a 

6 EPA 1993a 

l.CKiE+ffi EPA 1969a 

15 EPA 1969a 

25.550 EPA 1969a 

2,190 EPA 1969a 

I Reference 

95%UCL EPA 1993a 

100 EPA lQQ3a 

234 EPA 1993a 

1 Professional Judgement 

2 EPA 1993a 

1 QOEtffi EPA 1989a 

15 EPA 1969a 

25,550 EPA 1969a 

730 EPA 1969a 

95%UCL EPA 19938 

0.2 EPA lQ93a 

3506 EPA 1997a 

chemical-specific EPA lQQ5b 

234 EPA 1993a 

2 EPA 1993a 

lQOE+C6 EPA 1969a 

15 EPA 1969a 

25.550 EPA 1969a 

730 EPA 1969a 

Calculations 
ingestion Intake = (IR x Fi x-EF x ED x CF) I (BW x AT) 
Derrnal Intake = (CF x SA x AF x ABS x EF x ED) I (BW x AT) 

Cancer Ingestion Intake - RME 1.1 OE-06 Cancer Ingestion Intake - CTE 
Not-cancer Ingestion Intake - RME 1.28E-05 Noncancer Ingestion Intake - CTE 

Cancer Dermal Intake - RME 1.92E-05 Cancer Dermal Intake - CTE 
Noncancer Dermal Intake - RME 2.24E-04 Noncancer Dermal intake - CTE 

1.22E-07 
4.27E-06 

8.56E-07 
3.00E-05 

Intake Equatlonl 

Model Name 

BWxATxCF 

~ 

:hmnic Daily Intake (CDI) (mg/kgday) = 

BWxATxCF 

:hronic Daily Intake (CDI) (mg!kgday) = 

WDI 1 SedC*rfdResxls Table4-1 lrJ-‘q91:47PM 



TABLE 7.8. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

(1) Spsc#y Medium-Specific(M) or Routs-Specific(R) EPC selected for hazard calculation. 

PCBS - 0.14 

Arsenic - 0.03 

Other Metals - 0.01 

WOl lSadChildRes.zds Table7 1 l/24199 1147 PM 



TABLE 7.8a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO SEDIMENT 

SITE 11 

NSW-WHITE OAK, SILVER SPRING, MARYLAND 

IlScenario Timeframe: Future 

I 
Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

Receptor Population: Resident 

Receptor Age. Child (0-S Years) 

Route 

EPC 

Value 

Route 

EPC 

units 

EPC Intake 

Selected (Non-Cancer) 

for Hazard 

Calculation (1) j, 

(1) Specify Medium-Specific(M) of RouteSpechic (R) EPC selecled for hazard calculation 

PCBS - 0.14 

Ivsenic - 0.03 

Other Metals - 0.01 

Intake Reference 

I 

Reference Reference Reference Hazard 

(Non-Cancer) Dose Dose Units I Concentration Concentration I Quotient 

Units 1 1 1 1 Units 1 

Total Hazard Index Across All Exposure Routes/Pathways 

WOl lSe@““dResCTE.xls Table7 1”^.‘99 1:4SPM 



TABLE 8.8. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

Receptor Population: Resident 
Recentor Arm: Child (O-6 Years) 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

tgestion 

wmal 

Aroctor-1254 

Am&or-l 260 

Arsenic 

(total) 

Aroctor-1254 

Arodor-1260 

Arsenic 

(total) 

1.20EtOl 

5.86EtOO 

9.90E+OO 

1.20E+Ol 

580E+oo 

S.SOE+OO 

w&i 

msM 

mgk3 

m@kg 

ms*g 

mgkg 

1.20EtOl 

5.80EtOO 

9.90E+OO 

1.20E+01 

5.80EtOO 

S.SOE+OO 

M 1.3E-05 mglkg-day 2.00EtOO O-wkMW’ 2.6E-05 

M > 6.4E-06 mglkg-day 2.00E+OO (mglkg-day).’ 1.3E-05 

M l.lE-05 mglkg-day 150E+oo (mglkg-day)’ 1 .I3505 

5.5E-05 

M 3.2E-05 mg/kg-day 250E+OO ~mg~kg-day~’ 8.1 E-OS 

M 1.6E-05 mglkg-day 2.50E+OO (mglkgday)“ 3.9E-05 

M 57E-06 mglkg-day 1.58E+oo (mglkgday) 9.OE-06 

1.3E-04 
Tnt.l I?,& d,vnrr~ AI, Frnnm,wm Rn,,tndP.+hursv. II , aEn 

.“.... . ..” ..,, “.““” ,... -,.“““...” ..““.““,. ” . . . . . “-” ,, ..“_ “- 

(1) Specify Medium-SpeciBc (M) or Route-Specific(R) EPC selected for risk calculation. 

PCBS - 0.14 

Arsenic - 0.03 
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TABLE 89a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO SEDIMENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment 

Receptor Population: Resident 
Recector Ace: Child 10-6 Years) 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

gestkm 

I 

Arcctor-1254 

Arc&or-l 260 

3.89E+OO 

2.85E+OO 

3.43E+OO 

3.89E+OO 

2.85EtOO 

3.43E+oo 

- 
I 
I - 

Medium 

EPC 

Units 

Route 

EPC 

Value 

3.89E+OO 

2.85E+OO 

3.43E+OO 

(1) Sptciry Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

USFPA. Nouember. 

PCBs - 0.14 

Arsenic - 0.03 

Route 

EPC 

Units 

ma/kg 

mg/kg 

mglkg 

@kg 
mdkg 
wlkg 

EPC Selected 

for Risk 

Calculation (1) 

- 
T 

L - 

Intake 

(Cancer) 

4.7E-07 

3SE-07 

4.2E-07 

4.7E-07 

3.4E-07 

8.8E-08 

- 

i 

f - 

Intake 

(Cancer) 

Units 

mglkgday 

mglkgday 

mglkgday 

mglkg-day 

mglkgday 

mglkgday 

Total Risk b 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

2.00EtOO 9.5E-07 

2.00E+OO 

I 

(mglkg-day)” 

I 

7.OE-07 

1 .SOE+OO (mglkg-day).’ 6.3E-07 

WOl lSeKhildResCTE.xls Table8 1 ll2J ‘<‘,-I I:48 PM 



TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATlONS FOR EXPOSURE OF 

ADULT RESIDENTS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

ClE C-E 

ValUe Ratlonalef 

Ingestion Intake = (IRgw x EF x ED) I (BW x AT) 
Derma! !n!ake = !A w EL’ Y ED x EF) I (SW x A?) 

Cancer Ingestion Intake(RME) = 9.39E-03 Cancer Ingestion Intake(CTE) = I.28503 
Noncancer Ingestion Intake(RME) = 2.74E-02 Nor-cancer Ingestion Intake(CTE) = 1.28E-02 

Cancer Dermal Intake(RME) = l.O8E+02 Cancer Dermal Intake(CTE) = 1.83E+Ol 
Not-cancer Dermal Intake(RME) = 3.15E+02 Noncancer Dermal Intake(CTE) = 1.83E+02 

Intake EquationI 

Model Name 

mnic Dsiiy tnt*ke (CO,) (m+qdsy)- 

= 03 + exp(-Ra x MyRa. [exp(Ra) x p-mw 

WO11GWadultmv.xls TabI&-1 1 l/24/99 1 55 PM 



- CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 11124/99 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

I 
OERMAL CONTACT: DAD = (OAevent x EV x ED x EF x A )I(BW x AT) 

WHERE: DAD = OERMALLY ABSORBED DOSE (MG/KGiDAY) 

OAevenl = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY b%EIGHT(KG) 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

OAevent = Kp x C x tevent x CF 

IF tevent c 1’. OAevent = ZKp x C x CF x (6T x tevent/3.i415926S4)05 

IF tevent > t’, OAevent = Kp x C x CF x ((teventl(1 + B)) + (2T x ((1+36)/(1 + a)))) 

WHERE: Kp = PERMEABILIN COEFFICIENT FROM WATER (CMIHR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 

tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (lUlOO0 CM’) 

1” = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

1 .l-Dichloroethene 

GW CONC. ORGANIC OR 

(m9W INORGANIC? 
7.01 E-04 0 

r IW 

8.2OE-01 

tevent 

2.5OE-01 

T WV 

3.4OE-01 

Kp (CMIHR) 

IXOE-02 

B DAevent 

1.3OE-02 9.04E-09 

Trichloroethene 
Arsenic 
Mercury 
Ammonium Perchlorate 

l.O8E-02 0 

3.OOE-03 i 
1.87E-04 i 
9.99E-03 i 

WOI 1 Gr“ “.4trev.xb Oevent 

i-01 9.OOE-01 4.8OE-02 2.5OE-01 1.16E-07 
1.3OE+OO 2.5OE-01 5.5OE-01 1.6OE-02 2.6OE-02 1.76E-07 

2.5OE-01 1 .OOE-03 7.51E-10 
2.5OE-01 1 .OOE-03 4.67E-11 
2.5OE-01 1 .OOE-03 2.5OE-09 

I”““99 I-55PM 



TABLE 7.9 REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK SILVER SPRING. MARYLAND 

Mum: Gmundwater 

SWB Medium: Grow-hater 

sure Point: Tap Water 

cis-1.2-Dichloroevlene 

1.ZOichlomethsne 

Bmmcdichloromethane 

Carbcm tetrachloride 

Ml 1 GWadulbev.xls Table7 Page 1 Of 3 11/24/99 1:55 PM 



TABLE 7.9. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK SILVER SPRING. MARYLAND 

Medium: Groundwater 

Exposure Medium: Groundwafer 

Exposure Point: Tap Water 

Receptor Population: Resident 

ds-1.2-Didlonxtiww 

1.2-Dichlorwthane 

Bromodichloromethane 

Carbon tetmchlortde 

Tetmchloroathene 

TliCJll~th&lE 

I (total) 1 I I I I II I I I I I 1 2.7E-02 

WollGW~ ’ ‘*ev.xls Table7 PiI- ‘63 
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TABLE 7.9. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAKSILVER SPRING. MARYLAND 

Chemical 

of Potential 

Cmm 

nhalation l.l-Dichlomethene 

cis-1,2-Dichloroettwne 

1,2-Dichlomethene 

Bromoditiloromethane 

Carbon tetrechlortde 

Chlofofoim 

Tetrechlomethena 

EPC 

Value 

7.0lE.04 

9.34E-03 

1.36E-03 

3.60E04 

6.46E-04 

1.62E-03 

1.64E-03 

1.06E-02 

Medium 

EPC 

units 

mqR 

Route 

EPC 

VCJlU8 

2.59E04 
3.32E-03 

4.26E-04 

1.03E-04 

2.01E04 

5.3lE-04 

5.5OE-04 

3.51E03 

Route 

EPC 

Units 

(mg/m’- 
(m9/m’- min) 

(mg/m’- min) 

(ms/m’- min) 

(mgm’- min) 

(ms/m’- min) 

(mg/m’- min) 

(m&n”- min) 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

5.6E-06 

7.2E-05 

9.3E-06 

2 2E-06 

4.4E-06 

1.2E-05 

1.2E.05 

7.6E-05 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose Units 

Reference 

Concentration 

1.40E.03 

5.71E-04 

6.60E-05 

1.40E-01 

w&3-W 

Total Hazard index Across All Exposure Routes/Pathways 1 [ l.lE+OO 
(1) Specify Medium-Spec%c (M) or Route-Speciric(R) EPC selected for hazard calculation. 

. . 
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TABLE 8.9. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SITE 11 

Scenario Timeframe: Future 

NSWC-WHITE OAK SILVER SPRING. MARYLAND 

I 

Y 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Receptor Age: Adult 
I 

gestiin l,l-Diilorcethene 

1,2Diiloroethane 

Bmmodtchloromethane 

-I- 

Carbon tetrachforide 

Chloroform 

Tetrachloroethene 

Triiloroethene 

lArsenic 

1 .lDitloroethene 

1.2~Diiloroethane 

Bromodidlloromethane 

Carbon tetrachloride 

Tetrachlorcethene 

Triiloroethene 

halation 

Arsenic 

(total) 

l.l-Dichlorcethene 

1.2-Dichtoroathane 

Carbon tetrachlwide 

Chloroform 

Tetrachloroethene 

Trichloroethene 

I 

(1) Spectfy Medium-Specific(M) or Route 

Medium 

EPC 

Value 

7.01E-04 

1.36E-03 

3.6OE-04 

6.46E-04 

1.62E-03 

1.64E-03 

1.06E-02 

3.OOE-03 

7.01E-04 

1.36E-03 

3.6OE-04 

6.46E-04 

1.62E-03 

1.64E-03 

1.06E-02 

3.00E-03 

7.01E-04 

1.38E-03 

6.46E-04 

1.62E-03 

1.64E03 

1.06E-02 

Medium 

EPC 

Units 

Route 

EPC 

Value 

7.01E-04 

1.38E-03 

3.80E-04 

6.48E-04 

1.62E-03 

1.64E.03 

1.06E-02 

3.OOE-03 

7.01E-04 

1.36E-03 

3.60E04 

6.46E-04 

1.62E-03 

1.64E-03 

1.06E02 

3.09E-03 

2.59E-04 

4.26E-04 

2.01E-04 

5.31E-04 

5.50E-04 

3.51 E-03 

pecific (R) EPC selected for risk calculation. Total Risk Across All Exposure Routes/Pathways 

Route 

EPC 

Units 

mslL 

mg/L 

mg/L 

m@- 

meR 

mglL 

mg/L 

mg/L 

men 

mg/L 

mslL 

WL 

me/L 

mg/L 

mg/L 

f-g/L 

(m9/m”- min) 

(ms/m’- min) 

(mr$m’- min) 

(me/m’- min) 

(mglm’- min) 

(mglm’- min) 

EPC Seleded 

for Risk 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

R 

R 

R 

R 

R 

R 

Intake 

(Cancar) 

6.6E-06 

1.3E-05 

3.6E-06 

6.1E.06 

1.5E-05 

1.7E-05 

I .OE-O4 

2.6E-05 

9.6E-07 

6.5E-07 

3.1E-07 

1.9E06 

ME-06 

1.2E-05 

1.9E-05 

6.1 E-06 

1.9E-06 

3.2E-!X 

1.5E-06 

4.OE-06 

4.1E-06 

2 6E-05 

Cancer Slope 

Factor 

6.OOE-01 

9.10E02 

6.20E-02 

1 JOE-01 

6.lOE-03 

5.20E-02 

l.lOE-02 

1.50E+W 

6.00E-01 

9.10E-02 

6.20E-02 

1.3OE-01 

6.10E-03 

5.20E-02 

l.lOE-02 

1.56E+00 

1.75E-01 

9 lOE-02 

5.30E-02 

6.10E-02 

2.00E-03 

6.00E-03 

Intake 

(Cancer) 

Units 

Cancer 

Risk 

4.OE-06 

1.2E-C.6 

2.2E-07 

7.9E-07 

9.3E-06 

9.OE-07 

l.lE-06 

4.2EC5 

5.1 E-05 

5.9E-07 

5.9E56 

1.9E-06 

2 4E-07 

9.OE-09 

6.5E-07 

2.lE-07 

1.3E-07 

1.9E-06 

3 4E-07 

2.9E67 

7 9E-06 

3.2E-07 

6.2E-09 

1.6E-07 

12E-06 

5.4E-05 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 1 I/24/99 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A)I(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAIlABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSNEAR) 

BW = BODY WEIGHT(KG) 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent < 1’, DAevent = 2Kp x C x CF x (6T x teventi3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+38)1(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MGR) 

tevent = DURATION OF EVENT (HR/EVENT) 

CF = CONVERSION FACTOR (1 L/l 000 CM’) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL GW CONC. ORGANIC OR 
ImolU INORGANIC? 

tevent Kp (CMIHR) 0 DAevent 

t Chloroform 

7.01 E-04 0 
9.34E-03 0 
1.38E-03 0 

3.80E-04 0 
6.48E-04 0 
1.62E-03 0 __ 

Tetrachloroethene 

Trichloroethene 
Arsenic 
Mercury 
Ammonium Perchlorate 

1 1.84E-03 1 1 0 I I 
If%-02 I I 

- 
0 l.C-- -- , , 

3.00E-03 1 1 i 
1.fl7F-ll4 1 I -.- -. I 

i 

9.! 39E-03 1 1 i 

1.30E-02 
7.20E-03 
3.00E-03 
1.20E-02 
6.80E-02 
9.30E-03 
2.50E-01 
2.60E-02 

7.39E-09 
6.15E-08 
4.89E-09 
2.32E-09 
1.40E-08 
l.l2E-08 
9.44E-08 
1.44E-07 
5.01E-10 
3.12E-11 
1.67E-09 
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TABLE 7.9~1 CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

lScenario Timeframe: Future 

Medium: Groundwater 

Exposura Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Recaptor Age: Adult 

WO11GW+~‘CTErav.ds Table7 Pap- l of 3 1”-‘99 156PM 



TABLE 7.9a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SITE 11 

NSWZ-WHITE OAK SILVER SPRING, MARYLAND 

Medium: Groundwater 

sure Medium: Groundwater 

cir-1.2-Dichloroethen 

1.2-Dichlomethane 

Bmmodichloromethane 

Carbon tetracilkxide 

Tetrechlorcethene 
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ExpoSUre 

Route 

halation 

lScenerio Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exp-asure Point: Shower Room 

Receptor Population: Resident 

Receptor Age: Adult 

Chemical 

of Potential 

Cm-cam 

I.l-Dichlomethene 

9%1.2-Dichlomethene 

I .2-Dichlorc&ane 

3romodichloromethane 

)arbon tetrechloride 

:hloroform 

rmchi0~the~ 

rwmf0ah8~ 

Medium 

EPC 

Value 

7.0lE-04 

9.34E-03 

1.38E-03 

” 3.60E04 

6.46E.M 

1.62E-03 

1.64E.03 

1.06E-02 

TABLE 7.9a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

Medium 

EPC 

Unite 

Route 

EPC 

Value 

2.59EP4 

3 32E-03 

4.26E-94 

1.03E-04 

2.0lE-04 

5.31E-04 

5.5OE.04 

3.51 E-03 

(1) Specify Medium-Specific(M) or Route-Spedfic (R) EPC selected for heard calculation 

Route 

EPC 

Units 

(ma/m’- min) 

(mplm’- min) 

(mg/m’- min) 

(mgm’- min) 

(mglm’- min) 

(ms/m’* min) 

(m9lm’- min) 

(mglm’- min) 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

2.lE-06 

2.7E-05 

3.4E-06 

6 3E-07 

1.6E-06 

4.3E-06 

4 4E.06 

2.6E-05 

Intake 

:Non-Cancer) 

Units 

Reference 

Dose 

1.40E-03 

5 7lE-04 

6.60E-05 

1.40E-01 

Reference 

Dose Units 

Reference 

Concantratiorr 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure Rout1 

Reference 

:oncantration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Pathways 

He.Zercl 

Quotient 

2 5E-rl3 

2 BE-03 

5.OEJJ2 

3.2E-05 

5.5E-02 
- 

B.lE-01 
- 
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TABLE 6 9a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO GROUNDWATER 

ExpoSlJm 

Route 

gestion 

ma1 

halation 

I .I-Dichloroethene 

1.2~Dichloroethane 

3romodichlommethane 

:&on tetrachlortde 

ShlOl-OfOCtll 

Fetrachloroethene 

rrk.hlomethene 

4rsenic 

:totel) 

I,%Oichloroethene 

2%1.2-Oichloroethene 

1.2-Oichlorcethane 

3mmodichloromethane 

Carbon tetrechlcdde 

:hlomfon 

retrachloroethene 

rrichlomethene 

4rsenic 

:total) 

I.l-Dichloroethene 

1.2~Dichloroethane 

Carbon tetrachlortde 

3hloroform 

Tetrachlcmethene 

Trichloroethene 

SITE 11 

Scenario Timeframe: Future 

NSIM3-WHITE OAK SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium Route 

EPC EPC 

Units Value 

7.01E04 mgR 

1.36E-03 mgR 

3.6OED4 mgR 

6.46EJJ4 mgn. 

1.62E-03 mM. 

1.64E-03 m@. 

1.06E-02 m@- 

3.OOE-03 m& 

7.01E-04 ma 

9.34E-03 m@- 

1.36E-03 mgR 

3.60E-04 m@- 

6.46E-04 msn. 

1.62E-03 mgR 

1 .&i&O3 mfl 

1.06E-02 mpn 

3.OOE-03 mgn 

7.01E-04 mgn 

1.36E-03 mgn 

6.46E.04 ma 

1.62E-03 msn 

1 .&lE-O3 mgn 

1.06E.02 mgn 

7.01E04 

1.36E-03 

3.6OE-04 

646E04 

1.62E-03 

1.64E-03 

1.06E-02 

3.OOE-03 

7.01E-04 

9.34E-03 

136E-03 

3.69E-04 

6.46E04 

162E-03 

1.64E-03 

1.J6E-02 

3.99E-03 

2.59E-04 

4.26E-04 

2.01E-04 

5.31E-04 

5.5OE-04 

3.51E-03 

(1) Specify Medium-Spedtic (M) or Route-Specific (R) EPC selected for risk c8lCuIatiOn. 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Receptor Age: Adult 

Route 

EPC 

Units 

(ms/m’- min) 

(ms/m’- min) 

(mq/m’- min) 

(m9Im’- min) 

(mq/m’- min) 

(m4/m3- min) 

EPC Selected 

for Risk 

Calculation (I) 

R 

R 

R 

R 

R 

R 

Intake 

(Cancer) 

9.OE07 

‘1.6E-96 

4.9E-07 

6.3E-07 

2.1E-96 

2.4E-06 

14E-05 

2.6E-05 

1.4E-07 

6.6E-06 

9.OE-06 

4.3E-06 

2.6E-07 

2.OE-07 

1.7E-06 

2.6E-06 

5.4E-06 

- 
2.1E-07 

3.4E07 

1.6E-07 

4.3E-07 

4.4E-07 

2.6E-C6 

Intake 

(Cancer) 

Units 

Cancer Slope 

F&or 

6.WE-01 

9.lOE-02 

6.20E-02 

1.30E-01 

6.lOE-03 

5 20E-02 

l.10E-92 

16OE+OtJ 

6 WE-01 

9.10E-02 

6 20E-02 

1.3OE-01 

6.lOE-03 

5.20E-02 

l.lOE-02 

156E+M) 

1.75E-01 

9 lOE-02 

5.3OE-02 

6.10E-02 

2.CQE-03 

6.OOE-03 

Cancar 

Risk 

- 
5.4E-07 

1.6E-07 

3.OE-06 

l.lE-07 

1.3E-06 

1.2E-07 

1.5E-07 

4.2E-05 

4.3E-05 

6 lE-06 

6.2E-09 

2.6E-09 

3.3E-06 

1.2E-09 

9.0-E-06 

2 9E-06 

6.6E-06 

3.3E-07 
- 

3.6E-06 

3 lE-06 

6.5E-09 

3.5E-06 

6.6E-10 

1.7E-06 

1.3E-07 
- 

4.4E-05 
- 
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TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 
CHILD RESIDENTS TO GROUNDWATER 

SITE 11 
NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

warneta 

CO& 

Parameter Definition 

IRsh 

EF 

K 

ED 

ew 
Ra 
h 
Ln 

ATC 

Intake EquationI 
Model Nwns 

Calculations 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (Ax EV x ED ic EF) I (BW x AT) 

Cancer Ingestion Intake(RME) = 5.48E-03 Cancer ingestion Intake(CTE) = 1.22E-03 
Noncancer Ingestion Intake(RME) = 6.39E-02 Noncancer Ingestion Intake(CTE) = 4.27E-02 

Cancer Dermal Intake(RME) = 3.82E+Ol 
Noncencer Dermal Intake(RME) = 4.46E+02 

Cancer Dermal Intake(CTE) = 8SlE+OO 
Noncancer Dermal Intake(CTE) = 2.98E+02 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 11124iSS 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I 
[ IERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )I(BW x AT) 

WERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAIlABLE FOR CONTACT(&) 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevenU3.141592664)05 

IF tevent > t’, ‘DAevent = Kp x C x CF x ((tevenff(1 + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 

tevent = DURATION OF EVENT (HR/EVENT) 

CF = CONVERSION FACTOR (1 UIOOO CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL GW CONC. 
ImalL\ 

ORGANIC OR 
INORGANIC? 

r IW tevent T VW Kp (CMIHR) B DAevent 

4.30E+OO 
1.30E+OO I 

1.30E-02 
7.20E-03 
3.00E-03 
1.20E-02 
6.80E-02 
9.30E-03 
2.50E-01 
2.60E-02 
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lngaslion 

Medium: Groundwater 

Exposure Medium: Groundwaler 

Exposure Point: Tap Water 

Receptor Population: Resident /I 
Receptor Age: Child 

TABLE 7.10. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCUIATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

Chemical 

of Potential 

Concern 

l.l-Dichloroethene 

ds-1.2-Dichlorcethene 

1.2Dichlomethane 

6romodicttloromethane 

Carbon tefrachlortde 

Chloroform 

Tetrachloroemene 

Tndloroathene 

Arsenic 

Mercury 

Ammonium Perchlorate 

Route 

EPC 

Units 

EPC Intake 

Selected (Non-Cancer) a for Hazard 

Calculation (1) 

M 4.5E-05 

M 6.OE.04 

M 6.6E-05 

M 2.4E-05 

M 4.1E-05 

M l.OE-04 

M 1.2E.04 

M 6.9E-04 

M 1.9E-04 

M 1.2E-05 

M 6.4E.04 

Intake 

(Non-Cancer) 

Units 

Dose 

9.M1E-03 
l.IOE-02 

3.OOE-02 

2.rZOE-02 

7.OOE-04 

l.ZQE-02 

1.00E-02 

6.WE-03 

3 OOE-04 

3.OOE-04 

5.COE-04 

Reference Reference 

Dose Units :oncenlraticm 

- 
wk?W 

WmdaY 

mWJay 

mglkgdw 

w&day 

mW-dw 

w%dw 

mW-W 

w&May 

mglkg-day 

w+wW 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Soncentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

- 
5 OE-03 

6 OE-02 

2.9E-03 

1 2E-03 

5.9E-02 

1 DE-02 

1.2E-02 

1 lE-01 

6.4E-01 

4 OE-02 

1.3E+OO 

2.2E+C9 
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Medium: Gmundwater 

Exposure Medium: Groundwater 

Exposure Point: lap Water 

Receptor Population: Resident 

TABLE 7.10. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAKSILVER SPRING, MARYLAND 

Receptor Age: Child 
I 

cis-1.2-Dichlomethene 

l.P-Dichlomethana 

BmmodichlorometJune 

Carbon tetrachlofide 

I (vJtal)l I I I I II I I I I I 1 3.8E.02 
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TABLE 7.10. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 1 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Shower Room 

Receptor Population: Resident 

Receptor Age: Child 

of Potential 

cis-1.2-Dichloroethene 

1.2~Dichlomethane 

Bromodichlommethane 

Carbon tetrachlortde 

Chloroform 

Tetrachlomethene 

Tnchlomethena 
I 

I Calculation (1) 

II I 
7.01E-04 mgn. 2.59E-64 (mg/mJ- min) R 2.6E-65 

9.34E-03 mgn 3.32E-63 (mglm’- min) R 3.4E-04 

1.36E.63 mgR. 4.26E-64 (mg/m’- min) R 4.3E-65 

3.60E-04 ma 1.03E-64 (mg/m’- min) R l.OE-65 

6.46E.64 msn 2.01E-64 (mg/m’- min) R 2.OE-65 

1.62E-03 m& 531E-64 (mgim’- min) R 54E05 

1.64E-93 mgn 5.50E-64 (mg/m’- min) R 5.6E-65 

1.06E-62 m4/L 3.51E.63 (mg/m’- min) R 3.6E-64 

(1) Specify MediumSp&fic (M) or Route-Spedfic (R) EPC selected for hazard calculation 

Intake 

(Non-Cancer) 

Units 

WWW 

mglkg-day 

m%RHw 

wWW 

ww-w 

wkday 

mmgdaY 

mglkg-dw 

Total I 

Reference 

Dose 

1.40E-03 

5.71E-64 

6.66E-65 

1.40E-61 

- 
:ard Index 1 

Reference 

Dose Units 

WWw 

wb-day 

mVM-W 

WW-day 

mmgday 

wW-W 

WWW 

mg/kwW 

Referent, 

Concentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

3.1En2 

3.6E-62 

6.3E-61 

4.OE-M 

8.9E-01 
- 

LOE+OO 
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TABLE 8.10. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHtLD RESIDENTS TO GROUNDWATER 

SITE 11 

IScenario Timeframe: Future 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

1 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Exposure 

Route 

Chemical 

of Potential 

Concern 

lgestkm l,l-Dichkxoettwne 

1,ZDichloroethane 

Carbon tetrachloride 

Chloroform 

Tetrachloroethane 

Trtchbroathene 

Arsenic 

“’ 
Bromodichloromethane 

Cati tetrachloride 

Chloroform 

I Tetrachloroethene 

/Trichloroathene 

Arsenic 

(total) 

lhalatii l,l-Dichloroethene 

1,ZDichloroethane 

Carbon tetrachloride 

Chloroform 

Medium 

EPC 

Value 

Medium 

EPC 

Untis 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

7.01E-04 mglL 

1.38E-03 n-d- 

3.8OE-04 m@ 

8.48E-04 mslL 

1.62E-03 me 

1.84E-03 ma 

1.08E-02 mN. 

3.00E-03 mglL 

7.01E-04 mslL 

1.38E-03 mglL 

3.8OE-04 m@. 

6.48E04 mglL 

1.82E-03 mglL 

1.84E-03 mglL 

1.08E-02 mglL 

3.tWE-03 m@ 

7.0lE-04 m@. 

1.38E-03 mg/L 

6.48E-C-4 m@- 

1.62E-03 mglL 

1.84E-03 mglL 

1.08E-02 mglL 

7.01 E-04 

1.38E-03 

3.8OE-04 

6.48E-04 

1.62E-03 

1.84E-03 

1.08E-02 

3.OOE-03 

mglL 

m@L 

mgR 

mglL 

m@ 

mglL 

mgn 

m@L 

3.8E-06 

7.6E-06 

2.lE-06 

3.5E-06 

8.9E-06 

1 .OE-OS 

5.9E-05 

1.6E.05 

7.01E-04 

1.38E-03 

3.80E04 

6.48EZ.4 

1.62E-03 

1.84E-03 

1.38E-02 

3.OOEa3 

mglL 

mfl 

mglL 

mslL 

mglL 

ma/L 

msn 

mq/L 

3.5E.07 

2.3E-07 

l.lE-tJ7 

6.6E-07 

5 2E-07 

4.4EU5 

6.7E-08 

2.9E-08 

2.59E-64 

4 28E-04 

2.01 E-04 

5.31 E-04 

5.5OE-64 

3.51 E-03 

(mglm”- min) 

(mg/m3- min) 

(mglm3- min) 

(mglm3- min) 

(mg/m’- min) 

(mglm3- min) 

2.2E-08 

3.7E-06 

1.7EDS 

4.8E-06 

4.8E06 

3.OE-05 

WW-dw 8.OJJE-01 

w&J-day 9.1 OE-02 

m@wW 6.20E-02 

WkwW 1.30E-01 

mglkg-day 6.1 OE-03 

mglkg-dw 5.20E-02 

WbdaY l.lOE-02 

wW-day 1.5OE+OO 

Wb-W 6.OOE-01 

wW-W 9.10E-02 

mglkgday 6 20E-02 

m&a-day 1.30E-01 

w&g-day 6.10E-03 

mglkgday 5.20E-02 

w%-day l.lOE-02 

m&t-day 1.58E+OO 

w’@-W 1.75E-01 

WwJw 9.10E-02 

mgncgdw 5.30E-02 

whday 8.10E-02 

mMwW 2.OQE-03 

wh-W 6.OOE-03 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.3E-06 

6.9E.07 

1.3E-07 

4.6E07 

5.4E-08 

5.2E07 

6.5E-07 

2.5E-05 

2.9Ed5 

2.1E-07 

2.1 E-08 

6.7E-09 

8 5E-08 

3.2E-09 

2 3E-07 

7 4E-08 

4.5E-08 

6.7E-07 

3.9E-07 

3 4E-07 

9.2E-OB 

3.7E-07 

9.5E-09 

1.8E-07 

1.4E-65 

3.2E-05 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 1 II24199 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevenl = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

SW = BODY WEIGHT(KG) 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent < 1’. DAevent = 2Kp x C x CF x (8T x tevent/3.141592654)05 

IF tevent > 1’. DAevent = Kp x C x CF x ((tevent/(l + 8)) + (2T x ((1+3B)/(l + 8)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 

tevent = DURATION OF EVENT (HRJEVENT) 

CF = CONVERSION FACTOR (IUlOOO CM’) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

Chloroform 
Tetrachloroethene 
Trichloroethene 
Arsenic 
Mercury 
Ammonium Perchlorate 

i-D4 0 1.80E+oo 1.67E-01 7.60E-01 2.20E-02 6.80E-02 1.40E-08 
1.62E-03 0 1 .lOE+OO 1.67E-01 4.70E-01 8.90E-03 9.30E-03 l.l2E-08 
1.84E-03 0 4.30E+OO 1.67E-01 9.00E-01 4.80E-02 2.50E-01 $3 44FJlR 

l.O8E-02 0 1 1.30E+OO 1.67E-01 5.5OE-01 1.60E-02 2.60E-02 . . . .- “. 
3.00E-03 i 1.67E-01 1 .OOE-03 5.01E-10 
1.87E-04 i 1.67E-01 1 .OOE-03 3.12E-11 
9.99E-03 i 1.67E-01 1 .OOE-03 1.67E-09 

WOIIGW- ’ “‘CTErw.xls Devent 11’- ‘-J9 2:02 PM 



Chemical 

of Potential 

Concern 

gestion 1 .I-Dichlomethene 

cis-1.2-Dichloroethene 

1.2-Dichlomethane 

Bmmodichlommathane 

Carbon tetrachloride 

Chlomfon 

Tab-edll~~theile 

Trichlomethene 

Arsenic 

Mercury 

Ammonium Perchlorata 

(total 

Medium 

EPC 

Value 

7.01E-04 

9.34E-03 

1.36E-03 

3.60E-!l4 

6.46E04 

1.62E-03 

1.64E-03 

l.OBE-02 

3.OOE-03 

1.67E-04 

9.99Eq3 

TABLE 7.108. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

Medium 

EPC 

Units 

mgn 

m9n 

mgn 

msn 

mgR 

mgn 

m& 

mgn 

mgR 

mgn 

ma 

Route 

EPC 

Velua 

75zr 

9.ME-03 

1.36E-03 

3.6oE-w 

6.46EJI.4 

1.62E-03 

1.64E03 

1.06E.02 

3.WE03 

1.67E-04 

9.99E03 

Route 

EPC 

Units 

- 
m@ 

mgn 

m& 

mgR 

mgR 

mgn 

w-S 

mgn 

mgn 

mgn 

m@- 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

3.OE-O.5 

4.OE.M 

5.9E-05 

1.6E-05 

2.6E-05 

6.9E.05 

7.6E-05 

4.6E-04 

1.3E-04 

6.OE-06 

4 3E-04 

Intake 

(Non-Cancer 

Units 

Reference 

DOS 

8.00E03 

1.00E-02 

3.mE-02 

2.OOE-02 

7.OOE.04 

l.OOE-02 

1.00E-02 

6.OOE-03 

3.OOE-04 

3.OOE-64 

5.COE-04 

Reference 

Dose Units 

- 
m#wW 

wWW 

WNdaY 

w%daY 

mglkg-day 

mww3-W 

mg/kg-& 

WWW 

WWw 

mz’b-day 

WgdaY 

. I  .  

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

3.3E-03 

4.OE-02 

2.OE-03 

6 lE.04 

4.OE.02 

6.9E-03 

7 BE-03 

7.7E-02 

4.3E-01 

2.7E-02 

6.5E-01 

1 .SE+OO 
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TABLE 7.10a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK SILVER SPRING. MARYLAND 

lScanario Timeframe: Future 

Medium: Groundwater 

Ewxure Medium: Gmundwatar 

Exposure Point: Tap Water 

Recaptor Population: Resident 

Receptor Age: Child 
!I 

ds-1.2~Dichlomemene 

I.9Dichlorwthana 

Bmmodichlorwnethane 

Carbon tetrachloride 

Tetrachlomathane 

Tiichlcfo%mena 

Ammonium Perchlorate 

WDI 1 GW. -’ ‘CTErev.xls Table7 Pr ‘Of3 , 79 2.03 PM 
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TABLE 7.10a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAKSILVER SPRING. MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwaler 

Exposure Medium: Air 

Exposure Point: Shower Room 

Receptor Population: Resident 

Exposure 

Route 

Chemical 

of Potential 

Concern 

cis-1.2-Dichlcroethene 

1,2-Dichlometiane 

Bromodichloromethamt 

Carbon tetrachlodde 

Tekachloroethene 

Medium 

EPC 

Value 

7.01E04 

934E03 

1.3BE-03 

360E04 

6.46E-M 

1.62E-93 

1.64E-03 

1 .OBE02 

Medium 

EPC 

Units 

Route 

EPC 

Value 

2.59E04 

3.32E-03 

4.26E-04 

1.03E.64 

2.01E-04 

5.3lE-94 

5.50E-04 

3.51E-03 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation. 

Intake 

(Non-Cancer) 

9.7E-06 

1.2E-04 

1.6E.65 

3.9E-06 

7.5E06 

2.OE.65 

2.1E-05 

1.3E-04 

Intake 

(Non-Cancer) 

Reference 

Dose 

Total Hazard Index / 

Reference Reference 

Dose Units Concentration 

wWW NA 

mglkg-day NA 

fwR3-daY NA 

mg~g-day NA 

w&W NA 

w#‘WW NA 

Wg-dw NA 

nwww NA 

ross All Exposure Routs 

Reference 

~oncentratton 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

- 
Pathways 

Woi 1GWchildCTErewds Table7 Page 3 of 3 1 l/24/99 2:03 PM 



TABLE 6.10a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO GROUNDWATER 

SITE 11 

Scenario Timeframe: Future 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

II 
Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Receptor Age: Child 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium Medium 

EPC EPC 

Value Units 

- 
lgestion 1 ,I -0ichloroethene 7.01E-04 mi3fL 

l,P-Dichlomethane 1.36E-03 mglL 

Bmmodtitcromethane 3.60E04 men 

Carbon tetrachloride 6.48E-94 mti 

Chloroform 1.62E-03 mg/L 

Tetrachlomethene 184E-03 mgn 

Trtchlorcethene 1 .OBEM 

I Afmnin 
ma 

3.00E-03 mg/L 

I(total) 

emel l.l-Dichlowthene 7.0tE-04 me/L 

l.P-Dichtomethane 1.38E-03 mgn 

Bromodichforomethane 3.80EB4 mslL 

Carbon tetrachloride 6.48EB4 mm 

Chloroform 1.62E-03 mslL 

Tetrachlorcathene 1.84E-03 mg/L 

Trichloroethene 1.08E-02 me/L 

Arsenic 3.WE-03 mg/L 
(total) 

halation l,l-Dichlorcethene 7.01 E-04 mgk 

1,2-Dichlomethane 1.38E-03 men 

Carbon tetrachloride 8.48E-04 mg/L 

Chloroform 1.62E-03 maR 

Tetrachloroethene 1.84E-03 mg/L 

Tnchloroethene 1.08E02 m9k 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Unks 

Cancer Slope 

Fador 

Cancer Slope 

Factor Units 

7.01E-04 

1.38E-03 

3.80EB4 

6.48E64 

1.62E-03 

1.84E-03 

1.08E-02 

3.00E-03 

mg/L 

mglL 

mgn 

m@L 

mglL 

mg/L 

mg/L 

mg/L 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

R 

R 

R 

R 

R 

R 

8.6E-07 

1.7E-06 

4.6E-07 

7.9E-07 

2.OE-06 

2.2E-06 

1.3E-05 

1.6E05 

6.OOE-01 

9.1 OE-02 

6.20E-02 

1.30E-01 

6.10E-03 

5.20E-02 

l.10E-02 

1.50E+OO 

7.01E.64 

1.38E-03 

3.80E04 

6.48E-04 

1.62E-03 

1.84E-03 

1.08E-02 

3.OOE03 

m& 

mgn 

mgn 

mg/L 

mg/L 

rnQlL 

mg/L 

mtiL 

6.3E-08 

4.2E-08 

2.OE-08 

1.2E-07 

9.5E-08 

8.OE-07 

1.2E-06 

l.QE-08 

6.00E-01 

Q.lOE-02 

6.20E-02 

1.30E-01 

6 lOE-03 

5.20E-02 

1 lOE-02 

1.58E+BB 

2.59E-04 

4.28EJJ4 

2.01E-04 

5.3lE-04 

5.50E-04 

3.51 E-03 

(mglm”- min) 

(mg/ms- min) 

(mg!m’- min) 

(mg/ms- min) 

(ms/m’- min) 

(mg/m’- min) 

2.8E-07 

4.6E-07 

2.1E.07 

5.7E-07 

5.9E-07 

3.8E-06 

1.75E-01 

9.1 OE-02 

5 30E-02 

8.10E62 

2.DlE-03 

6.OOE-03 

(1) Speclry MediumSpw8c (M) w Route-SpzC selected for risk calculation. Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

- 
5.lE-67 

1.5E-07 

2.9E-08 

1 .OE-O7 

1.2E-08 

1.2E-07 

1.4E-07 

2.5E-05 

2.6E-05 

3.8E-08 

3.8E-09 

1.2E-09 

1.6E-08 

5.8E-10 

4.2E-08 

1.4E-08 

3.OE-08 

1.4E-07 
- 

4.8E-08 

4.2E-08 

1 .I E-08 

4.6E.08 

1.2E-09 

2.3E-08 

1.7E-07 
- 

2.6E-05 
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TABLE 4.11 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Groundwaler 

Exposure Medium: Groundwater 

Exposure Point: SurfMat Aquifer 

Model Name 

Inhalation 

Skin Surface Area 

Permeability Constant 

Pmfessional judgement Professional Judgemant 

Exposure Frequency Professional judgement Professional Judgement DAevent = Constants x Kp x Cw x went 

ED Exposure Duration b-W 25 EPA 1993a 9 EPA 1993a 

SW Bady Weight (kg) 70 EPA 1989a 70 EPA 1999a 

tevent Duration of Event (hrlevent) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 9.125 EPA 1989a 3,285 EPA 1999a 

Cair Chemical Concentration in Air (mg/m’) Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mgrkgday)= 

IRa Inhalation Rate of volatiles (m’hr) 4.8 EPA 1999a 4.9 EPA 1999a 

EF Exposure Frequency Wyslyear) 36 Pmfessional judgement 18 Professional Judgement BWxAT 

ED Exposure Duration wean) 25 EPA 1993a 9 EPA 1993a 

ET Exposure Time (hrlday) a Professional judgement 4 Professional Judgement 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25.550 EPA 1989a 25550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 9.125 EPA 1999a 3295 EPA 1999a 

Inhalation Intake = (IRa x ET x EF x ED) / (BW x AT) 
Dermal Intake = (Ax EV x ED x EF) / (BW x AT) 

Cancer Dermal Intake(RME) = 453E+OO Cancer Dermal Intake(CTE) = 8.15E-01 
Noncancer Dermal Intake(RME) = 1.27E+Ol Noncancer Dermal Intake(CTE) = 6.34E+OO 

WOI lGb%MUWiev.tis Table4-1 

Cancer Inhalation Intake(RME) = 1.93E-02 
Not-cancer Inhalation Intake(RME) = 5.41 E-02 

Cancer Inhalation Intake(CTE) = 1.74E-03 
Noncancer Inhalation Intake(CTE) = 1.35E-02 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) Receptor Population: Maintenance I Utility Worker 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 11124199 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

I DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM%VENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent < 1’, DAevent = 2Kp x C x CF x (6T x tevenU3.141592654)0~5 

IF tevent > 1’, DAevent = Kp x C x CF x ((tevenv(1 + B)) + (2T x ((1+38)1(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMRIR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 

tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (IL/IO&J CM’) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUWEVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

;W CONC. 
ImalL\ 

ORGANIC OR 
INORGANIC? 

r WW tevent T VW Kp (CMIHR) B DAevent 

1 ,l-Dichloroethene 

cis-1,2-Dichloroethene 

1 ,2-Dichloroethane 
Bromddichloromethane 

Carbon tetrachlc 
IChloroform 

wide 

7.01 E-04 0 8.20E-01 1 .OOE+OO 3.40E-01 1.60E-02 1.30E-02 1.89E-08 
9.34E-03 0 8.20E-01 1 .OOE+OO 3.40E-01 1 .OOE-02 7.20E-03 1.57E-07 

1.38E-03 0 8.40E-01 1 .OOE+OO 3.50E-01 5.30E-03 3.00E-03 1.24E-08 

3.80E-04 0 2.10E+OO 1 .OOE+OO 8.70E-01 5.80E-03 1.20E-02 5.68E-09 

1 6.48E-04 1 1 0 1 1 1.80E+OO j l.OOE+OO i 7.60E-01 i i 2.20E-02 i i 6.80E-02 i 3.43E-08 
1 1.62E-03 I I 0 I l.iOE+OO I l.OOE+OO I 4.70E-01 I i 8.90E-03 I I 9.30E-03 I 2.74E-08 

Tetrachloroethene 

Trichloroethene 

Arsenic 

Mercury 

Ammonium Perchlorate 

I .84E-03 0 4.30E+OO 1 .OOE+OO 9.00E-01 4.80E-02 2.50E-01 2.31E-07 
l.O8E-02 0 1.30E+OO 1 .OOE+OO 5.50E-01 1.60E-02 2.60E-02 3.53E-07 
3.00E-03 i 1 .OOE+OO 1 .OOE-03 3.00E-09 
1.87E-04 i 1 .OOE+OO 

I I 
1 fMF-ilR ..--- II 

I 
1 A7F-*f-I *.-se .” 

9.99E-03 i 1 .OOE+OO I 1 l.OOE-03 1 I 1 9.99E-09 1 
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TABLE 7.11. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE /UTILITY WORKERS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAKSILVER SPRING, MARYLAND 

kenado Timeframe: Future Ii 

Medium: Groundwater 

Ewposum Medium: Groundwaler 

Exposure Point: Sunifiu’al Aquifer 

Receptor Population: Maintenance I Utility Worker 

Receptor Age: Adult 

ds-1.2-Dichlomethene 

1.2-Dici~loroethane 

f3romcdichlommethane 

Carten teb-achlotide 

Tetrachloroethene 

(1) Specify Medium-Spedfic (M) or Route-Specific(R) EPC selected for hazard CalwlatiOn. 
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TABLE 8.11. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Gmundwater 

Exposure Medium: Groundwater 

Exposure Point: Sutficial Aquifer 

Receptor Populatffn: Maintenance I Utility Worker 
Receptor Age: Adutt 

Exposure 

Route 

Route EPC Selectad 

EPC for Risk 

Units Calculation (1) 

mglmJ 

mg/m3 

mglmo 

mglm3 

mg/m3 

mglm’ 

mglm’ 

mg/m3 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

R 

R 

R 

R 

R 

R 

R 

R 

M 

M 

M 

M 

M 

M 

M 

M 

Chemical 

of Potential 

COllCem 

Medium 

EPC 

Value 

7.01E-04 

9.34E-63 

I .38E-O3 

3.8OE-04 

8.48E-04 

1.82E-03 

1.84E-03 

1.08E-02 

Medium 

EPC 

Units 

m@ 
mg/L 

m@- 

w3A 

m@- 

mgk 

mgfl 

mgfl 

Route 

EPC 

Value 

3.5OE-08 

l.lOE-07 

9.04E-09 

1.78E-09 

3.21E-08 

2.07E-08 

5.42E-08 

2.21E-07 

Intake 

(Cancer) 

8.8E-10 

2.1E-09 

1.7E-10 

3.4E-11 

8.2E-10 

4.OE-10 

1 .OE-09 

4.3E-09 

Cancer Slope 

Factor 

1.75E-01 

9.10E-02 

53OG02 

8.1 OE-02 

2.OOE-03 

8.OOE-03 

Cancer Slope 

Factor Units 

(mglkg-day).’ 

(mglkgday)’ 

(mglkgday)’ 

(mglkgday)’ 

(mglkgday)“ 

(mglkgday)” 

(mglkg-day) 

(mglkgdayp 

Cancer 

Risk 

1.2E-10 

1.8E-11 

3.3E-11 

3.2E-11 

2.lE-12 

2.8E-11 

intake 

(Cancer) 

Unks 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

I 

1 ,l-Dichlomathene 

cls-1,2-Dichloroathene 

1.2-Dichloroethane 

Bromodfftorornethane 

Carbon tetrachlortde 

Chloroform 

Tatrachloroethene 

Trkhtoroathene 

(total) 

1 ,I-Dichtoroathene 

1,2-Dichtoroethane 

Bmrnodichiorcmethane 

Carbon tetrachloride 

Chloroform 

Tatrachlorcethene 

Trichforoethene 

Arsenic 

2.3E-10 

stmal Ow WWY’ 
(mglkgday)” 

(mglkgday)“ 

(mglkgday)” 

(mglkgday).’ 

(mglkgday) 

(mglkgday)’ 

(mglkgday)” 

8.8E-08 

5.8E-08 

2.8E-08 

1.8E-07 

1.2E-07 

1 .OE-O8 

1.8E-08 

1.4E-08 

8.cQE-01 

9.10E-02 

8.20E-02 

1.30E-61 

8.10E-03 

52OC02 

l.lOE-02 

1.58E+OO 

7.01E-04 

1.38E-03 

3.80E-64 

8.48E-04 

1.82E-03 

1.84E-03 

l.OBE-02 

3.OOE-03 

7.OlE-04 

1.38E-03 

3.8OE-04 

8.48E-04 

1.82E-03 

1.84E-03 

l.O8E-02 

3.OOE-03 

mglkgday 

mglkgday 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mglkgday 

mg/kg-day 

5.lE-08 

5.1E-09 

1.8E-09 

2.OE-08 

7.8E10 

5.4E-08 

l.EE-09 

2.1E-08 

1.7E-07 

1.7E-07 Total Risk Across All Exposure Routes/Pathways 

(1) Specify MediumSpecific (M) or Route-Specific (R) EPC selected for risk calculation. 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WlTH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) Receptor Population: Maintenance/Utility Worker 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 11124199 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAilABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY VvEIGHT(KG) 
AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent c 1’. DAevent = 2Kp x C x CF x (6T x tevenW3.141592654)0.5 

IF tevent > 1’. DAevent = Kp x C x CF x ((tevenff(1 + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 

tevent = DURATION OF EVENT (HPJEVENT) 

CF = CONVERSION FACTOR (1UlOCQ CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL GW CONC. ORGANIC OR 
(ma/L\ INORGANIC? 

tevent T 0-W Kp (CYIHR) B DAevent 

l,l-Dichloroethene 
cis-1,2-Dichloroethene 

hlnrrsthnna 1,2-Die . .._. __..._.._ 
Bromodichloromethane 
Carbon tetrachloride 
Chloroform 
Tetrachloroethene 
Trichloroethene 

7.blE-64 0 8.20E-01 1 .OOE+OO 3.40E-01 1.60E-02 1.30E-02 1.89E-08 
9.34E-03 0 8.20E-01 1 .OOE+OO 3.40E-01 1 .OOE-02 7.20E-03 1.57E-07 
1 BAF.OB 0 8.40E-01 1 .OOE+OO 3.50E-01 5.30E-03 3.00E-03 I 2AF-OA 

n 7 I nF+nn I onE+oo R 7OF-01 5 fmF-i-c3 1 7nF-n7 
..--- -- ..- .- -- 
3.80E-04 -. .-- -- ..--- -- -. - - - . -.--- -_ . .--- -- 5.68E-09 
6.48E-04 0 1.80E+oo 1 .OOE+OO 7.60E-01 2.20G02 1 6.80E-02 3.43E-08 
1.62E-03 0 l.lOE+OO l.OOE+OO 4.70E-01 8.90E-03 1 9.30E-03 2.74E-08 
1.84E-03 0 4.30E+OO 1 .OOE+OO 9.00E-01 4.80E-02 I 2.50E-01 2.31 E-07 

1 l.O8E-02 1 1 0 1 1 1.30E+OO i l.OOE+OO i 550E-01 i i 1.60E-02 j j 2.60E-02 1 3.53E-07 ] 
1 .OOE+OO 1 .OOE-03 3.00E-09 
1 .OOE+OO 1 .OOE-03 1.87E-10 
1 .OOE+OO 1 .OOE-03 9.99E-09 
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Exposure 

Rwle 

Chemical 

of Potential 

Concern 

Ids-1.2-Dichloroethene 

l6romodichloromethane 

Carbon tetrachlortde 

Chloroform 

Tetrachlcmethene 

tie-1,2-Dichloroethem, 

1.2-Dichl0methane 

Bmmodichloromathane 

Carbon tetrachlortde 

Chlomform 

Tetrachloroethene 

Trichlomethene 

Arsenic 

Malary 

intenanceNtility Worker 

- 

Medium Medium 

EPC EPC 

Value Unite 

7.0lE-04 

9.34E.03 

1.36E-03 

3.60E-04 

6.46E-04 

1.62E-03 

1 B4E-03 

1.08E-02 

7.01E-04 

9.34E-03 

1.36E-03 

3.60E-04 

6.46E04 

1.62E.03 

1.64E-03 

1 .OBE-O2 

3.OOE-03 

1.67E-O-l 

9.99E-03 

TABLE 7.1la. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK SILVER SPRING. MARYLAND 

- 

Route 

WC 

Value 

3.50E-OB 

l.lOE-07 

9.04E.09 

1 76E-09 

3.21E-06 

2.07E-06 

5.42E.06 

2.21E57 

7.01E-04 

9.34E.03 

1.36E-!l3 

3.60E-04 

6.46E-04 

1.62E-03 

1.64E-03 

1 .OBE-O2 

3.00E-03 

1.67E-04 

9.99E-03 

Route 

EPC 

Unite 

mglm- 

mglm3 

mg/m3 

mg/m3 

mglm3 

mgim’ 

mglm3 

mglm’ 

EPC 

Selected 

for Hazard 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

4.7E-10 

1.5E-09 

1.2E-10 

2.4E-11 

4.3E-10 

2.8E-10 

7.3E-10 

3.OE-09 

1.2E-07 

l.OE-06 

7.9E-06 

3.6E-06 

2.2E-07 

1.7E-07 

1.5E-06 

2.2E-05 

1.9E-06 

1.2E-09 

6.3E-06 

Referenca 

Dose 

1.40E-03 

5.71E-04 

8.60E05 

1.40E-01 

9.OOE03 

l.IOE-02 

3.WE-02 

2.OOE-02 

7.OOE.04 

1.00E-02 

l.OOE-02 

6.OOE-03 

2.65E-04 

2.1 OE-05 

5.lXlE.04 

- 
card Index 

Reference 

Dose Units 

- 
WWday 

w%-W 

wWW 

mg/kgdaY 

mg/kWv 

www 

mglk9-W 

mg/kgdaY 

m!4wdaY 

mg/kg-dw 

wWdaY 

m&-day 

w%daY 

mg/kgday 

mg/k9daY 

m9k9daY 

mtig-dw 

mg/kgdaY 

w2W-W 

Reference 

Zoncantration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

:o”c%“tation 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

- 
Jathways 

Hazard 

Quotient 

6.7E-06 

7 SE-07 

3 3E-06 

5.2E-09 

4.1E.06 

1.3E-05 

l.OE-04 

2.6E-08 

1.6E06 

3.1E-04 

1.7E-95 

15E-04 

3.7E04 

6 7E-05 

5.6E.05 

1.3E.04 

1.2E-03 
- 

1.2E63 
- 

(1) Sped& Medium-Specific(M) or Route-Speciftc (R) EPC selected for hazard calculation 
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TABLE 8.1 la CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

Exposure Point: Sunidal Aquifer 

Receptor Population: MaintenanceAJtitity Worker 

rhalation 

end 

1 .I-Dichloroethene 

cis-1.2-Dichlomathene 

1 ,ZDichlomethane 

Bromodichloromethane 

Carbon tetrachlortde 

Chloroform 

Tetrachloroethene 

Tdchloroethene 

(total) 

1 .I-Dichloroethene 

dsl,2-Dichloroethene 

1.2-Dichloroemane 

Bromodichloromethane 

Carbon tetrachlodde 

Chlomform 

Tetrachloroethene 

Trtchlomethene 

Arsenic 

(total) 

Medium Medium 

EPC EPC 

Value Units 

7.0lE-04 

934E-03 

1.38E-03 

3.80G04 

6.46E-04 

1.62E-03 

1.64E-03 

1.08E-02 

msL 

msL 

msK 

mull 

mull 

men 

msR 

msL 

7.0lE-04 

9.34E-03 

1.30E-03 

3.80E-04 

6.46E-04 

1.62E-03 

184E-03 

1 .OBE-O2 

3.OOE-03 

msk 
mmk 
msR 
msk 
msR 
msfL 
msR 
mgR 
msn 

Route 

EPC 

Value 

3.5OE-06 

1 .lOE-07 

9.04E-09 

1.76G09 

3.2lE-06 

2.07E-06 

542E-06 

2.2lE-07 

7.0lE-04 

9.34E-03 

1.36E-03 

3.80E-04 

6.46E-04 

1.62E-03 

1.84E-03 

1 .OBE-02 

3.OOE-03 

Route 

EPC 

Units 

mglm” 

mglms 

mglm’ 

mg/m3 

mglms 

mglm” 

mg/m3 

mglms 

msK 

msR 

mN. 

msR 

msL 

msk 

msk 

msR 

msn. 

EPC Selected 

for Risk 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

6.lE-11 

1.9E-10 

1.6E-11 

3.lE-12 

5.6E-11 

3.6E-11 

9.4E11 

3.6E-10 

1 SE-06 

7.1E-07 

1 .OE-06 

4.6E-09 

2.8E-08 

2.2E-06 

1.9E-07 

2.9E-07 

1.4E-06 

Intake 

(Cancer) 

Units 

mg/kg-day 

mg/kg-day 

wW-faY 
mg/kg-day 

w&t-day 

w*s-day 

wN-dw 
mglkg-day 

wNt-dw 

wW+day 

wbday 

w!~s-day 
mgtkg-day 

mgtkg-day 

fwWday 

fw~s-dsy 
mg/kg-day 

Cancer Slope 

Factor 

1.75E-01 

9.lOE-02 

530E-02 

8.lOE-02 

2.OOE-03 

8.06E-03 

6.OOE-01 

9.lOE-02 

6.20E-02 

13OE-01 

6.lOE-03 

5.20E-02 

1 .fOE-02 

1.58E+Dl 

Cancer Slope 

Factor Units 

@wkOw)~’ 

(mglkg-day).’ 

Owns-day)-’ 
(mglkg-day)’ 

(mgrkg-day).’ 

(mgRg-day)’ 

Owns-day)*’ 
(mgrkg-day)’ 

Owks-day)-’ 

ws~s-day)-’ 
(mg/kg-day)“ 

(mgAg-day).’ 

Owkf-dw~~’ 

Mw~s-dwt~’ 
(mg&g-day)” 

(mg/kg-day)” 

W&MvY’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

l.lE-11 

1.4E-12 

3.OE-12 

2.9E-12 

1.9E-13 

2.3E-12 

2.OE-11 

9.2E-09 

9.2E-10 

2.9E-10 

3.6E-09 

1.4E-10 

9.8E-09 

3.2E-09 

2.lE-08 

4.9&08 

4.9E-08 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for rfsk calculation 
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TABLE 4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS FOR EXPOSURE OF 

CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~I 
Receptor Population: Construction Worker 

Model Name 

Inhalation 

Skin Surface Area 

Peneability Constant 

Professional judgement Professional Judgement 

Exposure Frequency Professional judgement Professional Judgement DAavent = Constants x Kp x Cw x tevent 

Exposure Duration 

SW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

tevent Duration of Event (hrlevent) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 365 EPA 1989a 365 EPA 1989a 

Cair Chemical Concentration in Air (Wm’) Derived EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mgflcgday)= 

IRa Inhalation Rate of volatiles (m%) 4.8 EPA 1989a 4.8 EPA 1989a 

EF Exposure Frequency WwWO 180 Professional judgement 180 Pmfessional Judgement BWxAT 

ED Exposure Duration (Y-W 1 EPA i993a 1 EPA 1993a 

ET Exposure Time (hrlday) a Profassional judgement 4 Professional Judgement 

SW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Averaging Time (Cancer) Ww) 25,550 EPA 1989a 25550 EPA 1989a 
AT-N Averaging Time (Noncancer) (days) 365 EPA 1989a 365 EPA 1989a 

Inhalation intake = (IRa x ET x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) I (BW x AT) 

Cancer Derrnal Intake(RME) = 9.06E-01 Cancer permat Intake(CTE) = 9.06E-01 
Noncancer Derrnal Intake(RME) = 6.34E+Ol Noncancer Dermal Intake(CTE) = 6.34E+Ol 

Cancer Inhalation Intake(RME) = 3.86E-03 
Noncancer Inhalation Intake(RME) = 2.71E-01 

Cancer Inhalation Intake(CTE) = 1.93E-03 
Noncancer Inhalation Intake(CTE) = 1.35E-01 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
REASONABLE MAXIMUM EXPOSURE (RME) Receptor Population: Constructlon Worker 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 11124199 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM%EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent < 1’. DAevent = 2Kp x C x CF x (6Tx tevent/3.141592654)05 

IF tevent > 1‘. DAevent = Kp x C x CF x ((tevenV(1 + B)) + (2T Y ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 

tevent = DURATION OF EVENT (HR/EVENT) 

CF = CONVERSION FACTOR (lUlOOO CM’) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

~CHEM~CAL 1 GW CONC. 1 1 ORGANIC ORI r (HR) tevent T IHW 1 IKp (CM/HR) 1 B DAevent 
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TABLE 7.12. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

nstruction Worker 

EXpOSUn, 

I 

Chemical 

Route of Potential 

Medium 

EPC 

WlB 

Il.2-Dichloroethane 

Caflwn tetradllorida 

Chloroform 

Tetrachloroethene 

7.0lE-04 

9.34E-03 

1.36E-03 

3.60E-04 

6.46E-04 

1.62E-03 

1.84E-03 

1.06E-02 

cis-1,2-Dichloroethene 

1,2-Dtchloroathane 

Bromodichlommethane 

Carbon tetrachloride 

Chloroform 

Tetrachloroethene 

Tdchloroethene 

Arsenic 

Mercury 

Perchlor;;al lAmmonium 

7.0lE-04 

9.34E-03 

1.38E-03 

3.6OE-04 

6.46E-04 

1.62E-03 

1.84E-03 

1.08E-02 

3.OOE-03 

1.67E-04 

9.99E-03 

- 

Reference 

:oncantration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Pathways 

Hazard 

Quotient 

Route 

EPC 

Units 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

Reference 

Dase Units 

Reference 

:oncentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
- 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Medium 

EPC 

Units 

mgrl 

mpn 

msll 

m* 

mq/L 

mgn. 

ma 

msn 

mgn 

mqR 

mgn 

EPC 

S&&d 

for Hazard 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

M 

M 

U 

M 

M 

M 

M 

M 

M 

M 

M 

EPC 

Value 

- 
3.50E-08 

l.lOE-07 

9.04E-09 

1.78E-09 

3.2lE-06 

2.07E-68 

5.42E-08 

2.21E-07 

7.0lE04 

9.34E-03 

1.38E-03 

3.8OE-04 

6.48E-04 

1.62E-03 

1.64E-03 

1.06E-02 

3.OOE-03 

1.67E.04 

9.99E-03 

mglm’ 

mg/m3 

mglm” 

mglm3 

mglm’ 

mg/m3 

me/m3 

mglm’ 

mgncodw 
mg/koday 
mg/kg-dw 
mg/kgday 
wh-day 
mD9dw 
WM-W 
mm0-w 
m#wW 
mg/koday 
w%Jay 

9.5E-09 

3.OE-08 

2.4E-09 

4.6E-10 

6.7E-09 

5.6EJl9 

1.5E-06 

6.OE-Q8 

I.ZEJB 

l.OE-05 

7.9E-07 

3 6E-07 

2.2E-06 

1.7E-53 

1 SE.05 

2.2E-05 

1.9E-07 

1.2E-08 

6.3E-07 

1.40E03 17E06 

1.5E-05 

6.5E-05 

1 .OE-O7 

5.71E.04 

8.80E05 

140E-01 

6.2E-05 

1.3E-04 

1 OE-03 

2 6E-05 

1 BE-05 

3.lE-03 

1.7E-04 

lSE-03 

3.7E-03 

6 7E.04 

56E-04 

1.3E-03 

1.2E-02 

1.2E02 
- 

9.WE-03 

l.mE-02 

3.00E.02 

2.OOE-02 

7.OOE-04 

1 BOE-02 

1.00E.02 

6.00E-03 

2.65E-04 

2.10E-05 

5.BlE-04 

(1) Spciv MediumSpedfic (M) or Route-Spe&ic (R) EPC selected for hazard calculation 
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TABLE 8.12. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

]Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Groundwater 

Exposure Point: Surfictal Aquifer 

Receptor Population: Construction Worker 

Receptor Age: Adutt 

lhalation 

ermal 

l,l-Dichloroethene 

cis-1.2-Dichloroethene 

1 ,bDichtoroethane 

Bmmodichloromethane 

Carbon tetrachloride 

Chloroform 

Tetrachloroethene 

Ttichloroethene 

Itotal) 

1 .I-Dkhloroethene 

1,2-Ditloroethane 

Bromodichloromethane 

Carbon tetrachlortde 

Chloroform 

Tetrachloroethene 

Trichlorcethene 

Arsenic 

Medium Medium 

EPC EPC 

Value Units 

7.01E-04 

9.34E-03 

1.38E-03 

3.8OE-04 

6.46E-04 

1.62E-03 

1.84E-03 

1.08E-02 

mg/L 

mok 

mg/L 

mg/L 

mglL 

mg/L 

mok 

W’L 

7.OlE-04 

1.38&03 

3.80E-04 

6.46E-04 

1.62E-03 

1.84E-03 

1 .OEE-02 

3.OOE-03 

mg/L 

mg/L 

W’L 

mg/L 

mg/L 

mglL 

W’J- 

man 

Route 

EPC 

Value 

350E-08 

1 .I OE-07 

9.04E-09 

1.78E-09 

3.21 E-08 

2.07E-08 

5.42E-08 

2.21E-07 

7.01E-04 

1.38G03 

3.80E-04 

6.48E-04 

1.62E-03 

1.84E-03 

1 .OEE-02 

3.00E-03 

Route 

EPC 

Units 

mg/mJ 

mglm’ 

mglms 

mg/m’ 

mglms 

mglms 

mglm’ 

mg/ms 

mg/L 

mok 

mg/L 

mok 

mgk 

mofl 

mok 
mok 

I 

EPC Selected 

for Risk 

Calculation (1) 

M 

Intake 

(Cancer) 

1.4E-10 

4.3E-10 

35E-11 

6.9E-12 

1.2E-10 

E.OE-11 

2.1E-10 

85E-10 

1.7E-08 

l.lE-08 

51E-09 

3.1E08 

2.5G08 

2.1E-07 

3.2P07 

2.7E-09 

Cancer Slope 

Factor 

1.75E-01 

9.10E-02 

5.30E-02 

E.lOE-02 

2.OOE-03 

6.OOE-03 

6.OOE-01 

9.1 OE-02 

6.20E-02 

1.30E-01 

6.10E-03 

5.20E-02 

1 .lOE-02 

1.56E+OO 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor Unfts 

mglkg-day 

mok0-W 

mglkgday 

mglkg-day 

mglkgday 

mglkgday 

mglkgday 

wko-day 

(moko-day)-’ 
(mg/kg-day)’ 

(mglkg-day).’ 

(mglkg-day)’ 

(mg/kg-day).’ 

(mg/kg-day)-’ 

(mglkg-day)’ 

(mg/kgday)” 

mg/kg-day 

w’WW 

mo/ko-W 
WWW 

mglkgday 

mglkg-day 

mo*odaY 

mg’kgday 

(mo/ko-WY’ 
(mg/kg-day).’ 

(mglkg-day).’ 

(mglkg-day)’ 

(mglkg-day)’ 

(mglkg-day).’ 

(mglkg-day)’ 

(mglkgday).’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.4E-11 

3.2&12 

6.6E-12 

6.5E-12 

4.2E-13 

S.lE-12 

45E-11 

1 .OE-06 

1 .OE-O9 

3.2E-10 

4.OE-09 

15E-10 

l.lE-08 

3.5E-09 

4.3E-09 

3.5E-08 

3:5E-08 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH GROUNDWATER 
CENTRAL TENDENCY EXPOSURE (CTE) Receptor Population: Construction Worker 

SiTE NAME: SITE 11 
LOCATION: NSWCWHITE OAK SILVER SPRING, MARYLAND 
DATE: 11124/99 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM’/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(&) 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent ct., DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)0.5 

IF tevent > t’, DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+38)/(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMRIR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 

tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (1UlOOO CM’) 

1‘ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

I 

CHEMICAL GW CONC. ORGANIC OR F WW tevent T WW Kp (CYIHR) B DAevent 
, ImVL) INORGANIC? 

sne 1 7.01E-04 0 8.20E-01 1 .OOE+OO 3.40E-01 1.60E-02 1.30E-02 l.BQE-08 

1 Arsenic 
IMercurv 
Nickel 

Vanadium 
Ammonium Perchlorate 

i-01 4.80E-02 2.50E-01 2.31 E-07 

+oo l.OOE+OO 5.50E-01 1.60E-02 2.60E-02 3.53E-07 

1 3.00E-03 1 I i I I 1 I l.OOE+OO 1 1 1 .OOE-03 3.00E-09 
1 1.87E-04 I ( i I I 1 l.OOE+OO I I I l.OOE .-03 1.87E-10 ..-_- 

5.52E-02 i 1 .OOE+OO 1 .OOE-03 

1.82E-02 i 1 .OOE+OO 1 .OOE-03 
9.99E-03 i 1 .OOE+OO 1 .OOE-03 
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TABLE 7.1% CENTRALTENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK SILVER SPRING. MARYLAND 

Medium: Groundwaler 

Exposure Medium: Groundwater 

Exposure Point Surfidal Aquifer 

Receptor Population: Construdion Worker 

cis-l.2-Didllomeulene 

1.2-Dichloroethane 

Bromodichlorometham, 

Cartwrl wadllorida 

(1) Specify MediumSpe&ic (M) or Route-Spechic (R) EPC selected for hazard calculation. 
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TABLE 8.12a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO GROUNDWATER 

SITE 11 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concem Value 

rhalation l.l-Dichloroethene 

cis-1 .P-Dlchloroethene 

1,2-Dichloroethane 

Bromodichloromathane 

Carbon tetrachlortde 

Chloroform 

Tetrachloroethene 

7.01E-04 

SHE-03 

1.38E-03 

3.80EU4 

6.48E-04 

1.62E-03 

1.84E-03 

1.08E-02 

1 ,IDichloroethane 

Bromodichloromethane 

Carbon tetrachloride 

Chloroform 

Tetrachloroathene 

Trichloroethene 

Arsenic 

Iftotal) 

7.01 E-04 

138E-03 

3.80E-04 

6.48E-04 

1.62E-03 

1.84E-03 

l.O8E-02 

3.OOE-03 

Medium 

EPC 

units 

mgk 
mgk 
mgn 
WA 
mglL 

mgA 

mg/L 

mgA 

mg/L 

n-d- 

mg/L 

mg/L 

mW 

mgfl 

mg/L 

mgfl 

Route 

EPC 

Value 

3.50E-08 

l.lOE-07 

9.04G09 

1.78G09 

3.21E-08 

2.07E-08 

5.42B08 

2.21E-07 

7.01E-04 

1.38E-03 

380E-04 

6.48E-04 

1.62E-03 

1.84E-03 

l.O8E-02 

3.OOE-03 

Route 

EPC 

Units 

mglm” 

mglm’ 

mg/m3 

mglm’ 

mglm’ 

mglms 

mglm’ 

mg/m3 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

EPC Selected 

for Risk 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

68E-11 

2.1E-10 

t.7E-II 

3.4E-12 

6.2E-1 I 

4.OE-11 

l.OE-10 

4.3E-10 

1.7E-08 

l.lE-08 

5.1E-09 

3.1E-08 

2.5E-08 

2.1E-07 

3.2E-07 

2.7E-09 

Cancer Slope 

Factor 

1.75E-01 

9.10E-02 

5.30G02 

8.10E-02 

2.OOE-03 

6.OOE-03 

6.OOE-01 

9.10E-02 

8.20E-02 

1.30E-01 

6.10E-03 

5.20G02 

1 .lOE-02 

158E+00 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor Units 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

Ow/WW 
(mglkgday)” 

(mglkg-day)” 

(mglkgday)” 

(mglkg-day).’ 

(mglkgday)“ 

(mglkgday) 

(rn@kg-day)’ 

mg/kg-W 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

(mglkg-day)” 

(mglkg-day)’ 

(mglkg-day).’ 

(mglkg-day).’ 

(mglkg-day)’ 

(mglkg-day)’ 

(mglkg-day)” 

(mglkgday)’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

1.2E-II 

1.6E-12 

3.3E-12 

3.2E-12 

2.1E-13 

2.6E-12 

2.3E-11 

1 .OE-08 

1 .OE-09 

3.2E-10 

4.OE-09 

1.5E-10 

l.lE-08 

3.5E-09 

4.3E-09 

3.5E-08 

3.5E-08 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation 
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TABLE 4.13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SITE 11 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Surface Water 

Medlum: Surface Water 

osure Point: Surface Water 

Receptor Population: MaintenanceAlttlity Worker 

Receotor Aoe: Adult 

Exposure Paramete Parameter Definition 

Route Code 

Dermal cw Chemical Concentration in Water 

A Skin Surface Area 

Kp Permeability Constant 

EV Event Frequency 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

tevent Duration of Event 

AT-C Averaging Time (Cancar) 

AT-N Averaging Time (Noncancer) 

Unite 

mwu 

w+) 

t&r) 

(events/day) 

Wwhwdr) 

(years) 

(kg) 

(hrlevent) 

(day@ 

NW) 

RME RME CTE CTE Intake Equation/ 

Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

95%UCL EPA 1993a 95%UCL EPA 1993a Dennally Absorbed Dose = 

S,ooO EPA 1997a ww EPA t997a 

Chemical-specbic EPA 19926 Chemical-spectfic EPA 1992d BWxAT 

1 Professional judgement 1 Professional Judgement 

36 Professional judgement 18 Professional Judgement DAevent = Constants Y Kp x Cw x tevent irx- 

25 EPA 1993a 9 EPA 1993a 

70 EPA 1989a 70 EPA 1989a 

1 Professional judgement I Professional Judgement 

25,550 EPA t989a 25,550 EPA 1989a 

9,125 EPA 1989a 3,285 EPA 1989a 

. . CalcuWms 
Ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal intake = (A x EV x ED x EF) I (BW x AT) 

Cancer Dermal Intake(RME) = 4.53E+OO Cancer Dermal Intake(CTE) = 8.15E-01 
Noncancer Dermal Intake(RME) = 1.27E+Ol Noncancer Dermal Intake(CTE) = 6.34E+OO 

WOl1SVvMUW.xls Table4-1 12/2/99 8:20 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) Receptor Population: Maintenance/Utility Worker 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK, SILVER SPRING MARYLAND 
DATE: 12102199 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
I I 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM?EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(&) 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED - EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent < t’. DAevent = 2Kp x C x CF x (6T x tevent!3.141592664)0.5 

IF tevent > t*. DAevent = Kp x C x CF x ((tevenff(1 + 8)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMIHR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 

tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lUlOO0 CM’) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

WOIIS~’ ‘Y.xls Devent 79 6:20 AM 



TABLE 7.13. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF MAINTENANCE I UTILITY WORKERS TO SURFACE WATER 

SITE 11 

NSWZ-WHITE OAK, SILVER SPRING, MARYLAND 

I Calculation (1) 
II 

(I) Specify Medlum-Spciftc (M) or Route-Specific (R) EPC s&&d for hazard calculation 

Intake 

I I 

Reference RdetBflC.9 

(NonCancer) Dose Dose Units 

WOllSWMUW.ds Table7 1212199 8:20 AM 



TABLE 8.13. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE / UTILITY WORKERS TO SURFACE WATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Expcsure Point: Surface Water 

Receptor Population: Maintenance/Utility Worker 
Adult 

EXpOSUE Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

Dermal Brcmodichloromethane 2.7OE-03 mg/L 2.70&03 mg/L M 

Chloroform 6.30G03 mglL 6.30E-03 WL M 

Amdor-1260 8.3OE-04 mglL 8.30E-04 me/L M 

(total) 

(1) Spe&y Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 

Intake 

(Cancer) 

1.8E-07 

4.8!307 

2.8E-05 

wk9-W 8.20E-02 

w~sdav 8.10E-03 

wWW 2SOE+OO 

buhday)~’ 

(mglkgday) 

(mglkgday) 

i.lE-08 

2.9E-09 

6.9E-05 

6.9E-05 

Total Risk Across All Exposure Routes/Pathways 11 11 6.9E-05 

WOI 1 .r ‘~.xls Table8 l?‘-“‘9 8:20 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WlTH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) Receptor Population: Maintenance/Utility Worker 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK, SILVER SPRlNG MARYLAND 
DATE: 12102199 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 
1 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM?EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY ‘AEIGHT 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevant = Kp x C x tevent x CF 

IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevenV(1 + B)) + (2T x ((1+38)&l + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMRIR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MGR) 

tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IUlC’X CM’) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

Bromodichloromethane 
Chloroform 
Arocior-1280 

SW CONC. 

Imen) 
l.O5E-03 
1.95E-03 
5.50E-04 

ORGANIC OR r WV bent T IW Kp (CYMR) B DAevent . .j.,_x 

INORGANIC? 

0 2,10E+OO 1 .OOE*OO 8.70E-01 5.80E-03 1.20E-02 1.57E-08 
0 1 .I OE+OO 1 .OOE+OO 4.70E-01 8.90E-03 9.30E-03 3.29E-08 
0 6.60E+ol 1 .OOE+OO 1.40E+Ol 7.10E-01 5.20E+02 4.04E-06 

WOlISWMUWCTE.xls Devent 12/2/99 8:19 AM 



. . . 

TABLE 7.13a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NONCANCER HAZARDS FROM EXPOSURE OF MAINTENANCE /UTILITY WORKERS TO SURFACE WATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

- . . . . . . . . -.. - 
I om naxara maex Across AII exposure Routes/Pathways B 2.6E-05 

(1) Spadfy Medium-Spedfic (M) cf Route-Specific (R) EPC selected for hazard calculation. 

Reference 

I I 

Reference Hazard 

Concentration Concenbation Quotient 

I Units 
I 

WollS” %VCTEds Table7 “‘2r99 8:19 AM 
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TABLE 8.13a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF MAINTENANCE/UTILITY WORKERS TO SURFACE WATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

[Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point Surface Water 

Receptor Population: Maintenance/Utiltty Worker 

Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

Dermal Brcmodiiloromethane 

Chloroform 

Arcdor-1260 

melt 

l.O5E-03 mglL l.O5E-03 mg/L 

1.95E-03 mglL 1.95G03 mg/L 

5.5OE-04 ma/L 5.50E-04 mg/L 

EPC Selected 

for Risk /I (EEr) / (Eir) / Can~~~~pe / “F”,“,::i9,” / “,“ir 

Calculation (1) 

M 

M 

M 

1.3E-08 

2.7E-08 

3.3E-06 

mg/kg-day 

mg/kg-day 

mg/kgday 

620E-02 

6.1OE-03 

2.50EtOO 

7.9E-10 

1.6E-lo,, “i 

8.2E-06~-‘ 

8.2E-06 

Total Rlsk Across All Exposurs Routes/Pathways 11 8.2E-08’ 

(1) Specify MediumSpacific (M) or RouteSmc (R) EPC selected for risk calculation. 

WOI lSWMUWCTE.xls Table8 1212199 8:19 AM 



TABLE 4.14 

Exposure 

Route 

Dental 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: surface water 

Receptor Population: Constructton Worker 

Receptor Age: Adult 

aramete 

Code 

Parameter Definition 

cw 
A 

Kp 

EV 

EF 

ED 

BW 

tevent 

AT-C 

Chemical Concentration in Water 

Skin Surfaw Area 

Permeability Constant 

Event Frequency 

Exposure Frequancy 

Exposure Duration 

Body Weight 

Duration of Event 

Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Unite 

(meA) 
(cd 

(tir) 
(events/day) 

(days/yaaO 

bean) 

(kg) 

(hr/event) 

(days) 

NfaYs) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SITE 11 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

RME 

Value 

RME 

RatIonale/ 

95%UCL 

Reference 

EPA 1993a 

QWJ EPA 1997a 

Chemical-spedftc EPA 1992d 

1 Professional judgement 

180 Professional judgement 

1 EPA 1 Q93a 

70 EPA 1989a 

1 Professional judgement 

25,550 EPA 1989a 

365 EPA 1969a 

CTE 

Value 

CTE 

Rationale/ 

Intake Equation/ 

hflodel Name 

I Reference I 
95%UCL IEPA 1993a Denaliy Absorbed Dose = 

Q,MM EPA 1997s 

Chemical-spectgc EPA 1992d 

1 Professional Judgement 

180 Professional Judgement 

1 EPA 1993a 

70 EPA 1989a 

1 Professional Judgement 

25,550 EPA 1989a 

FVx EFxFDu 
BWxAT 

DAevent = Constents x Kp x Cw x tevent 

365 EPA 1989a 

PaiN Intake CalcB 
ingestion Intake = (IRgw x EF x ED) / (BW x AT) 
Dermal Intake = (A x EV x ED x EF) I (BW x AT) 

Cancer Dermal Intake(RME) = 9.06E-01 Cancer Dermal Intake(CTE) = 9.06E-01 
Noncancer Dermal Intake(RME) = 6.34E+Ol Noncancer Dermal Intake(CTE) = 6.34E+Ol 

WollS”“’ ‘v.xls TabId- I-‘-‘q98:25AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) Receptor Population: Construction Worker 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK, SILVER SPRING MARYLAND 
DATE: 12lo2l99 

REFERENCES: EPA. DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(EW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MGICM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(&) 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

BW q BODY WEIGHT(KG) 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent -c 1’. DAevent = 2Kp x C x CF x (6T x tevent/3.141592664)0-5 

IF tevent > 1‘. DAevent = Kp x C x CF x ((tevenU(1 + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABlLllY COEFFICIENT FROM WATER (CMRIR) 

C = CONCENTRATION OF CHEMICAL IN WATER @G/L) 

tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (IWOOO CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

Bromodichloromethane 
Chloroform 
Aroclor-1260 

SW CONC. 
(mgn) 

2.70E-03 
6.30E-03 
8.30E-04 

ORGANIC OR r WRI tevent T WW Kp (CMIHR) B DAevent 
INORGANIC? 

0 2.10E+OO 1 .OOE+OO 8.70E-01 5.80E-03 1.20E-02 4.04E-08 
0 1 .I OE+OO 1 .OOE+OO 4.70E-01 8.90E-03 9.30E-03 l.O6E-07 
0 6.60E+ol 1 .OOE+OO 1.40E+Ol 7.10E-01 520E+02 6.09E-06 

WOl lSWCW.xls De-vent 12/2/99 0125 AM 



oenario Timeframe: Fulura 1 

I Medium: Surface Water 

Exposure Medium: Surface Water 

Exposun Point Surface Water I 
Receptor Population: Consbuclion Worker 
Recaotor Aa= Adult II 

TABLE 7.14. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Specify MediumSpecific (M) or Route-Spe&ic (R) EPC selected for hazard calculation. 

Referenca 

Concentration 

Hazard 

Quotient 

Total Hazard Index Across All Exposure 

WOllSvI -‘tieTable 79 8:25 AM 



TABLE 6.14. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CONSTRUCTION WORKERS TO SURFACE WATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

/Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 
Receptor Population: Construction Worker 

Receptor Age: Adult 

EXpOSUlB 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 
Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Dermal Brornodiiloromethane 

Chloroform 

Amdor-1260 

Hotal) 

2.70E-03 

6.30E-03 

6.30E-04 

mg/L 

me/L 

mg/L 

2.7OE-03 

6.30G03 

6.30&04 

mg/L 

mg/L 

mg/L 

M 

M 

M 

3.7E-06 

9.6E-06 

5.5G06 

6.2OE-02 

6.10E-03 

250EtOO 

2.3G09 __, 

fj,gE-10s.w 

1.4E-05 “.- 

1.4E-05 

WOI 1 SWCW.xls Table8 

Total Rlsk Across All Exposure Routes/Pathways 11 1.4E-08. 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 

1212199 8125 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WlTH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) Receptor Population: Construction Worker 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK, SILVER SPRING MARYLAND 
DATE: 12102199 

REFERENCES: EPA,DECEMBERI~~~ANDJANUARYI~~~ 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) FOR INORGANICS: DAevent = Kp x C x tevent x CF 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (k&XX&EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

EW = BODY WEIGHT(KG) 

AT = AVERAGING TIME (DAYS) 

FOR ORGANICS: IF tevent < t*. DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)05 

IF tevent > t’. DAevent = Kp x C x CF x ((teventl(1 + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILIM COEFFICIENT FROM WATER (CM/HR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MGR) 

tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONVERSION FACTOR (lUl@JO CM’) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 
B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

ACADEMICAL 1 SWCONC. ORGANIC OR r WR) tevent T WI Kp (CMMR) B DAevent 
man\ INORGANIC? 

0 2.10E+OO l.OOE+OO 8.70E-01 5.80E-03 1.20E-02 1.57E-08 
0 l.lOE+OO l.OOE+OO 4.70E-01 8.90E-03 9.30E-03 3.29E-08 

I 0 6.60E+ol l.OOE+OO 1.40E+Ol 7.lOE-01 !=.2OF+O7 4 n4F-nR 

WOl 1 SW-““TE.xls Devent , c ‘9 0~24 AM 
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TABLE 8.14a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE 0: CONSTRUCTION WORKERS TO SURFACE WATER 

SITE II 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Construction Worker 

3.OE-08 1 mgntgday 1 6.1OE-03 1 (m9~9-W~’ 1 l.EE-10 

3.7&08 wM-W 2.50E+OO I (mg/kgday)” I Q.lE-06 

I I I 1 9.1606 

Total Risk Across All Exposure Routes/Pathways 11 9.1E-96 

(1) Specify Medium-Specific(M) or Route-Spe&ii (R) EPC selected for risk calculation. 

WOl lSWCWCTE.xls Table8 1212199 8124 AM 



TABLE 7.14a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CONSTRUCTION VVORKERS TO SURFACE WATER 

SITE 11 

NSW-WHITE OAK, SILVER SPRING. MARYLAND 

Racaptw A&: Aduit U 

I Calculatton (I) 

row naxam maex across AII exposure ttoutesrramways fj z.m-u4 

(1) Specirv MediumSpecific (M) or Rwta-Spedfc (R) EPC salactad for hazard calculetim. 

Intake 

(NonCancw) 

Intake 

(NonCancar) 

Units 

Reference 

Dose 

Referem Reference Reference Ha2al-d 

Dose Units Concentration Ccncentration Quotient 

Units 

w11.s~” ?TExls Table7 99 8~24 AM 



TABLE 4.15 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SITE 11 
NSWC-WHITE OAK SILVER SPRING, MARYLAND 

edium: Surface Water 

sure Medium: Surface Water 

sure Point: Surface Water 

tar Population: Adolescent Trespasser 

Receptor Age: 7-16 Years 
rl 

Parameter DeRniUon Intake Equation/ 

Model Name 

Exposure Frequency 

Exposure Duration 

Professional judgement 

Professional judgement 

Professional judgement 

Professional Judgement 

Professional Judgement 

Professional Judgement 

Dwmal 

ATC Averaging Time (Cancer) Ways) 25.556 EPA 1969a 25.556 EPA 1969a 

AT-N Averaging Time (Noncancer) (days) 3,656 EPA 1969a 3,656 EPA 19698 

cw Chemical Concentration in Water (mgh) 95%UCL EPA 19938 95%UCL EPA 1993a Dermally Absorbed Dose = 

A Skin Surfaw Area (cd 3.266 EPA lQQ7a 3.266 EPA 19978 

Kp Permeability Constant (tir) Chemical-specific EPA 1992d Chemical-specttic EPA 1992d BWxAT 

EV Event Frequency (e~day) 1 Pmfessional judgement 1 Professional Judgement 

EF Exposure Frequency Ww4W 52 PmfeSSiOml jUdQment 26 Professional Judgement DAevent = Constants x Kp x Cw x tevent 

ED Exposure Duration (Y-1 10 Professional judgement 10 Professional Judgement 

SW Body Weight (k9) 43 EPA 1969a 43 EPA 1969a 

tevent Duration of Event (hr/event) 1 Professional judgement 1 Professional Judgement 

AT-C Averaging Time (Cancer) Ways) 25,556 EPA 1969a 25,556 EPA 1969a 

AT-N Averaging Time (Noncancer) (dw4 3,656 EPA 1969a 3.656 EPA 1969a 

e Calct&&ms 
Ingestion intake = (IRgw x EF x ED) I (BW x AT) 
Derrnal Intake = (A x EV x ED x EF) I (BW x AT) 

Cancer Ingestion Intake(RME) q 2.37E-05 Cancer Ingestion Intake(CTE) = l.l8E-05 
Noncancer Ingestion Intake(RME) = 1.66E-04 Noncancer Ingestion Intake(CTE) = 8.28E-05 

Cancer Detmal lntake(RME) = 1.54E+OO 
Noncancer Dermal Intake(RME) = l.O8E+Ol 

Cancer Derrnal Intake(CTE) = 7.71E-01 
Noncancer Detmal Intake(CTE) = 5.40E+OO 

Wol 1 SWbespxts TabM-1 12i2tQQ 6:33 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) Receptor Populatlon: Adolescent Trespasser 

SfTE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: i 2102199 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

I 
DERMAL CONTACT: DAD = (DAevant x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevmt = ABSORBED DOSE PER EVENT (MG/CMf/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSNEAR) 

BW = BODY \MIGHT(KG) 

AT = AMRAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent < t’, DAevent = 2Kp x C x CF x (6T x tevent/3.141592654)0~5 

IF tevent > 1’. DAevent = Kp x C x CF x ((tevent/(l + B)) + (2T x ((1+38)/(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMR(R) 

C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 

tevent = DURATION OF EVENT (HR/EVENT) 

CF = CONVERSION FACTOR (1 WOOO Chf) 

t* = TIME IT TAKES TO RtiCH STEADY-STATE (HOUF’JEVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

l- 
I 
CHEMICAL 

Bromodichloromethane 
Chloroform 
Arocfor-1260 

GW CONC. ORGANIC OR r U-W tevent T WV Kp (CMMR) B DAevent 

lmgn) INORGANIC? 

2.7OE-03 0 2.lOE+OO 1 .OOE+oO 67OE-01 5.8OE-03 1.2OE-02 4.04E-06 
63OE-03 0 1 .lOE+OO 1 .OOE+OO 4.7OE-01 8.9OE-03 9.30503 l.O6E-07 
63OE-04 0 6.6oE+ol 1 .OOE+OO 1.4OE+Ol 7.lOE-01 5.2OE+O2 6.09E-06 

WOllS” -~.xls Devent ‘99 8:33 AM 



TABLE 7.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SITE 11 

NSVvC-WHITE OAK, SILVER SPRING, MARYtAND 

I 
(total) 

Smmodchlorcmethana 2.70E-03 men. 2.70E-03 m& M 

Chloroform 6.3oE-03 w 6.3OE-03 mgn M 

I Units I I I I Units I 

4.5E-07 

l.OE-06 

4.4E.07 

l.E.06 

2.CflE-02 

1 .lOE-O2 

Z.OOE-02 

1 OOE.02 

NA NA 2.2E-05 

NA NA l.OE-04 

1.3E.04 

NA NA 2.2E-05 

NA NA l.lE.64 

(1) Spaci@ Medium-Q&tic(M) cw Route-Spedf~c (R) EPC seleded for hazard calculation. 

WOl1SWLresp.d~ Table7 12/2/99 633 AM 



TABLE 6.15. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~ 

Receptor Population: Adolescent Trespasser 

EXpOSU~ Chemical Medium Medium Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion Bromodiiloromethane 2.70E-03 mglL 2.70E-03 

Chloroform 630E-03 mg/L 830E-03 

Arodor-1260 6.30G04 mg/L 8.30E-04 

(t-b 

Dermal Bromcdllhlorcmethane 2.70E-03 m& 2.70E-03 

Chloroform 630E-03 mglL 6.30E-03 

Aroclor-1260 6.30E-04 mg/L 6.30&04 
I 

mg/L 

mg/L 

mg/L 

6.2E-06 mg/kg-W 

I .6E-07 mglkgday 

9.4E-06 mglkg-day 

6.20E-02 

6.10E-03 

2SOE+OO 

Total Risk Across All Exposure Routes/Pathways 112.4E-05 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

WOl lS’- ‘=sp.xIs Table6 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) Receptor Population: Adolescent Trespasser 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 12/02/99 

&FERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

IERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM?EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(&) 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent < 1’. DAevent = 2Kp x C x CF x (6T x teventi3.141592664)0.S 

IF tevent > 1’. DAevent = Kp x C x CF x ((tevent/(l + 8)) + (2T x ((1+3B)/(l + 6)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MG/L) 

tevent = DURATION OF EVENT (HFUEVENT) 

CF = CONVERSION FACTOR (1UlOOO Cd) 

t’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

Bromodichloromethane 
Chloroform 
Arocior-1280 

GW CONC. 

(mgn) 
I .05E-O3 
I .95E-03 
5.50E-04 

ORGANIC OR r WR) Went T VW Kp (CMIHR) 0 DAevent 
INORGANIC? 

0 2.IOE+OO I .OOE+OO 8.70E-01 5.80E-03 I .20E-02 1.57E-08 
0 I .IOE+OO I .OOE+OO 4.70E-01 8.90E-03 9.30E-03 3.29E-08 
0 8.80E+oI I .OOE+OO I .40E+OI 7.IOE-01 5.20E+02 4.04E-06 

. 
__ 

-.: .:.i 

WOI lSbtrespCTE.xls Devent 1212199 834 AM 



TABLE 7.1%. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SITE 11 

NSWC-MITE OAK, SILVER SPRING. MARYLAND 

(1) Specify MediumSpecjfic (M) or Route-Specific(R) EFC selected for hazard calculation. 

WOliSW -CTE.tis Table7 ‘-“199 834 AM 



TABLE 6.15a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADOLESCENT TRESPASSERS TO SURFACE WATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Adolescent Trespasser 

Expcsure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Ullits Value Units Calculation (I) 

Ingestion Bromodkzhloromethane I .05E-03 mg/L t.O5E-03 mg/L M 

Chloroform l.Q5E-03 mg/L 1.95&03 WL M 

Arodor-1260 5.5OE-04 man 5.50E-04 mglL M 

(total) 

Dermal Bromodichloromethane 1 .OSE-o3 mg/L 1.05E-03 mg/L M 

Chloroform 1.95E-03 mg/L 1.95E-03 mg/L M 

Aroclor-1260 5.5OE-a4 mg/L 550E-04 mglL M 

(total) 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

Intake 

(Cancer) I 

Intake 

(Cancer) I 

Cancer Slope Cancer Slope Cancer 

Factor I Factor Units I Risk 

I .2E-06 mglkgday 

2.3E-06 mglkgday 

6.5B09 mglkgday 

1.2E-06 m#gday 

2.5E-06 mglkgday 

3.1E-06 m#g-daY 

6.20G02 

6. I OE-03 

2.00E+OO 

6.20E-02 

6.10E-03 

2.50E+OO 

7.7E-10 

1.4E-IO..: 

1.3E-06.. 

1.4E-06 

7.6E-10 
-_ 

1.5E-10 

7.6E-06 

I I I 7.6E-06 

Total Risk Across All Exposure Routes/Pathways ( 

woll SWtrespCTE.xls Table8 1212199 8134 AM 



TABLE 4.16 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
SITE 11 

NSWC-WHITE OAK SILVER SPRING, MARYLAND 

wnatio Timeframe: Future 

Medium: Surface Waler 

*sure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Recreational User 

,Receotor Aae: Adult 

Model Name 

sstonal Judgement 

ET Exposure Time W-Jw) 1 Professional judgement 1 Professional Judgement 

BW 6cdy Weight (kg) 70 EPA 1999a 70 EPA 1999a 

AT-C Averaging lime (Cancer) (dws) 25,559 EPA 1999a 25,559 EPA 1999a 

AT-N Averaging Time (Noncancer) (dws) 10.950 EPA 1999a 3,295 EPA 1989a 

cw Chemical Concentration in Water m9w 95%UCL EPA 1993a 95%UCL EPA 1993a Dermally Abwbed Dose = 

A Skin Surface Area (cm’) 9mJ EPA 1997a Q.ooO EPA 1997a 

Kp Permeability Constant mm Chemic&spe&ic EPA 19926 Chemical-spedfic EPA lQ92d 6WxAT 

EV Event Frequency (events/day) 1 Pmfessional judgament 1 Professional Judgement 

EF Expmm Frequency Wslyear) 16 Professional judgement 16 Professional Judgament DAevent = Constants x Kp x Cw x (event 

ED Exposure Duration (Y-4 30 Pmfessional judgement 9 Professional Judgement 

BW Body Weight (kg) 70 EPA 1999a 70 EPA 1969a 

tevent Cwation of Event (hrlevent) 1 Pmfessional judgement 1 Pmfessional Judgement 

AT-C Averaging Time (Cancer) (days) 25,550 EPA 19698 25.559 EPA 1999a 

AT-N Averaging Time (Noncancer) (days) 10,950 EPA 1969a 3.295 EPA lQ99a 

Ingestion Intake = (IRgw x EF x ED) I (BW x AT) 
Derrnal Intake = (A x EV x ED x EF) / (BW x AT) 

Cancer Ingestion Intake(RME) = 1.34E-05 Cancer Ingestion Intake(CTE) = 4.03E-06 
Noncancer Ingestion Intake(RME) = 3.13E-05 Noncancer Ingestion Intake(CTE) = 3.13E-05 

Cancer Detmai Intake(RME) = 2.42E+OO 
Noncancer Demal Intake(RME) = 564E+OO 

Cancer Dermal Intake(CTE) = 7.25E-01 
Noncancer Derrnal Intake(CTE) = 564E+OO 

WDIISW- -IsTable4-1 ‘-“99 6126 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WlTH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) Receptor Population: Recreational User 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 12ml99 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EMNT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent -Z 1’. DAevent = 2Kp x C x CF x (6T x teven113.141592664)05 

IF tevent * t’, DAevent = Kp x C x CF x ((tevenW(1 + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMMR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MGR) 

tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (lUl000 CM’) 

t* = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

WOl1 SWrec.xls Devent 12/2/99 8~26 AM 



TABLE 7.16. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE ii 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Surface Water 

Exposure Madlum: Surlace Water 

Exposure Point: surke Water 

Receptor Population: Recreational User 

(tow) 

Bromodichloromethene 

Chl- 

2.70E-03 men 2.7OEa3 m@- M 

6.3OE-03 mgn 6.30E-03 mg/L M 

6.5E-06 

2.OE-07 

Unite Unite 

mqlkg-dw 2.OOE-02 wIw% NA NA 4.2506 

wMtdw 1.00E-02 wW-dw NA NA 2.OE-05 

2 3E-07 

6.OE-07 

2.WE-02 

l.WE-02 

2.4E.05 

NA NA l.lE-05 

NA NA 6.OE.05 

w11s\r’ -Is Table7 “99 8:29 AM 



TABLE 8.16. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Recreational User 

Exposure Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

rgestlon Bmmcdiihlommethane 2.70E-03 mg/L 2.70E-03 mg/L M 

Chloroform 6.3OE-03 mg/L 630E-03 mglL M 

Atudor- 260 8.30&04 mg/L 8.30E-04 mglL M 

ermal 

I(total) I I I I I 
Bromcdkzhlommethane 2.7OE-03 mg/L 270E-03 mglL M 

I Chloroform 

I 

6.30E-03 

I 

mg/L 

I 

6.30E-03 

I 

mg/L 

I 

M 

Arcdor-1260 8.3OE-04 ma/L 8.30E-04 mglL M 

- 

I 
~ - 

I Units 
I 

3.6E-08 

8.5E-08 

l.lE-08 

mg/kgday 

mYktday 

mo/kadav 

6.20E-02 

6.1 OE-03 

Z.OOE+OO 

(mglkg-day).’ 

(me/kg-day)-’ 

b’wkeday)” 

Z.ZE-09 

5.2E-19.‘: 

2.2E-oa- 

I I I 1 ZSE-08 

Total Risk Across All Exposure Routes/Pathways 11 3.7E-05 

(1) SpecQ Medium-Specific (M) or Route-Specific(R) EPC aelected for risk calculation. 

WOI 1 SWrecxls Table8 1212199 831 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WlTH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) Receptor Population: Recreational User 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 12loz99 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

I I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MG/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYSNEAR) 

BW = BODY WEIGHT(KG) 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent < t*, DAevent = 2Kp x C x CF x (6T x tevenU3.141592654)0~5 

IF tevent > t’, DAevent = Kp x C x CF x ((teventI(l + B)) + (2T x ((1+38)1(1 + a)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MGR) 

tevent = DURATION OF EVENT (HR/EVENT) 

CF = CONVERSION FACTOR (lUlOOO CMJ) 

t* = TIME IT TAKES TO REACH STEADY-STATE (HOURIEVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

WOI IS” ?TE.xls Devent ‘-“‘/99 8:29 AM 



TABLE 7.16a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 11 

NSWCWHITE OAK, SILVER SPRING, MARYLAND 

cenarlo Timeframe: Future 

surface water 
Medium: Surtacs Water 

sure Point Surface Water 

eceotor Powlation: Recreational User 

I Calculation (1) 

lngesuon Bromodichlommethane 1.05E53 mfl 1.05E-03 msll M 

Chlomform 1.95E-03 mg/L 1.96E-03 mgR M 

(total) 

De‘mlal Bromodichlommethane 1.05E53 mwL 1 JJ6E-03 mgll M 

chlomfoml 1.95E53 WJ- 1 ME53 mgn M 

(1) Spdfy Medium-Specific(M) or Route-Spcif~c (R) EPC seleded for hazard calculation. 

WOI 1SWrecCTExls Table7 12/2/99 8:29 AM 

Intake 
(Non-Cancer) 

Units 

3.3E56 mWW 2.oLX-02 mglkgday 
6.lE56 

I 
wM-W l.WE52 1 mglkgday 

I Units 

I 

Total Hazard Index Across All Exp 



TABLE 6.16a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RECREATIONAL USERS TO SURFACE WATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

~1 . 
Receptor Population: Recreational User 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

rgestion 

I 

Bremodichloromethane 

Chloroform 

1.05E-03 

1.95E-03 

5.50E-04 

l.OSE-03 

1.95E-03 

550E-04 

EPC 

Units 

msfl. 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

l.O5E-03 mg/L M 

1.95E-03 mg/L M 

5.5OE-04 mglL M 

1.05E-03 mg/L M 

1.95&03 mg/L M 

5.5OE-04 mg/L M 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

Units 

4.2E-09 wtM-W 6.20802 2.6E-10 

7.9E-09 

2.2&09 I 

mg/kgday 

me/kaday I 

6.10E-03 UwM-W~’ 4.8E-11 

2.00E+OO I (mg/kgday)-’ I 4.4E-09 

I I I t 4.7E-09 

l.lE-06 

2.4E-06 

2.9E-06 

w&!-W 

wWW 

mglkgday 

6.20E-02 

6.10E-03 

2.50E+OO 

(mg/kg-day)’ 

(mg/kg-day).’ 

O-nskedayF’ 

7.1E-10 

l.SE-IO 

7.3&06 

7.3E-06 

Total Risk Across All Exposure Routes/Pathways 11 7.3E-06 

WOl lSfl’-wCTE.xls Table8 12/““‘9 8:30 AM 
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TABLE 4.17 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SITE 11 
NSWC-WHITE OAK SILVER SPRING, MARYLAND 

cenario Timeframe: Future 
1 

Medium: Surface Water 

Exposum Medium: Surfaace Water 

Exposure Point: Surface Water 

Receptor Population: Resident 

Receptor Age: Adult 

Pamm*ter Deflnitlon 

Contact Rate with Surface Water 

Exfxwm Frequency 

Exposure Duration 

ET Exposure Time 

SW Sody Weight 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

cw Chemical Concentration in Water 

A Skin Surface Area 

w Pemreability Constant 

EV Event Frequency 

EF Exposum Frequency 

ED Exposure Duration 

SW Body Weight 

went Duration of Event 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

(hrlday) 

(kg) 

WYS) 

MY@ 

0W) 

W’) 

(MO 

(events/day) 

bWs/yeW 

(Yeam) 

(kg) 

(hrlevent) 

(days) 

(days) 

2 Professional judgement 

70 EPA 1969a 

25,566 EPA 1989a 

8.760 EPA 1989a 

95KUCL EPA lQQ3a 

9,ooo EPA 1997a 

Chemical-speciric EPA 19926 

1 Professional judgement 

350 Professional judgement 

24 Professional judgement 

70 EPA 198Qa 

2 Professional judgement 

25,550 EPA 1989a 

6,760 EPA 1969a 

1 Professional Judgsment 

70 EPA 1989~ 

25,550 EPA 1989a 

2,555 EPA 19898 

95%UCL EPA 19938 

9,000 EPA 1997~ 

Chemical-spedfic EPA 1992d 

1 Pmfessional Judgement 

234 Professional Judgement 

7 Professional Judgement 

70 EPA 1969a 

1 Professional Judgement 

25,550 EPA 1989a 

2,555 EPA 1989a 

Dermally Absorbed Dose = 

EiWxAT 

DAevent = Constants x Kp x Cw x tevent 

e Calculations 
ingestion Intake = (IRgw x EF x ED) I (BW x AT) 
Dermal Intake = (A x EV x ED x EF) I (BW x AT) 

Cancer Ingestion Intake(RME) = 4.70E-04 Cancer Ingestion Intake(CTE) = 4.58E-05 
Noncancer Ingestion Intake(RME) = 1.37E-03 Noncancer ingestion Intake(CTE) = 458E-04 

Cancer Dermal Intake(RME) = 4.23E+Ol 
Noncancer Dermal Intake(RME) = 1.23E+02 

Cancer Dermal Intake(CTE) = 8.24E+OO 
Noncancer Dermal Intake(CTE) = 8.24E+Ol 

WOllSWAdultRes.xls Table4-1 12/2/99 9:33 AM 



CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WlTH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) Receptor Population: Resident 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 12/02/99 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

I I 
CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(&) 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

SW = BODY WEIGHT(KG) 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent < 1’. DAevent = 2Kp x C x CF x (6T x teventi3.141592664)05 

IF tevent > 1’. DAevent = Kp x C x CF x ((teventI( 1 + 8)) + (2T x ((1+3B)/( 1 + B)))) 

WHERE: Kp = PERMEABlLllY COEFFICIENT FROM WATER (CMRIR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 

tevent = DURATION OF EVENT (HRIEVENT) 

CF = CONMRSION FACTOR (lL/lOOO CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

WOllS ?Res.xls Devent ‘19 9:33 AM 



canario Timeframe: Future 

Medium: Surface Water 

sure Medium: Surfaca Water 

sure Point: Surface Water 

tcf Population: Resident 
acaptor Age: Adult 

TABLE 7.17’. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO SURFACE WATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I Units I I I I Units 

3.7E-06 

8.6E-06 

I 

WWV Z.OOE.02 W@-daY NA NA 

m&Hay 1 IXJE-02 mgnc9-m NA NA 

7.OE-B 

2.OE-05 
mg/kwW 2.OOE.02 mWw NA NA 

mh2-w 1 .BOE.O2 wWdw NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) tjpedty Madium-SpacBc (M) w Routa-SpedRc (R) EPC aaleded for hezwd w&~laUw~. 

Ha2al-d 

Quotient 

1.BE-04 

8.6E-04 

I 
1 .OE.O3 

3.5E-04 

2.OE-03 

2.4E-03 

3.4E-03 

WOl lSWAdultRes.tis Table7 1212189 9:33 AM 



TABLE 8.17. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO SURFACE WATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Resident 

Receptor Age: Adult 

EXpoSWS Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

ingestion Bromodiiloromethane 2.7OE-03 mg/L 2.7OE-03 mg/L M 

Chloroform 6.30G03 WL 6.3OE-03 mglL M 

Arodor-1260 8.30E-04 mg/L 8.30&04 mglL M 

(total) 

Oermal Bromcdiilommethane 2.7OE-03 WL 2.7OE-03 mglL M 

Chloroform 6.3OE-03 mg/L 6.30E-03 mglL M 

Arodor-1260 8.30&04 men 830E-04 mglL M 

Rotal) 

(1) Specify Medium-Specifii (M) or Route-Specifkc (R) EPC selected for risk calculation. 

1.3E-06 

3.OE-06 

3.9E-07 

2.4E-06 

7.OE-06 

3.6E-04 

mWJay 6.2OE-02 (mglkg-day)” 

wk2-W 6. I OE-03 (mg/kg-day)-’ 

mg/ko-W 2.00E+OO OWkgday)“ 

moMday 8.2OE-02 WWWW’ 

wU+wW 6.1 OE-03 @WkodwY 

wNwJay 2SOE+OO (mglkgday) 

Total Risk Across All Exposure Routes/Pathways 

7.9E-08 

1.8E-08 

7.8E-07 

8.8E-07 

1.5E-07 

4.2E-08 

9.1 E-04 

9.1 E-04 

WOl l,E’- ” lultRes.xls Table8 ‘I?‘- -, 9:33 AM 



CALCULATION OF DAavent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) Receptor Population: Resident 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 12/02/99 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

I 
DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )I(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EMNT (MG/CM*/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent -Z t*, DAevent = 2Kp x C x CF x (6T x tevent/3.141592664)05 

IF tevent > C. DAevent = Kp x C x CF x ((tevenU(1 + B)) + (2T x ((1+3B)/(l + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MGR) 
tevent = DURATION OF EVENT (H&EVENT) 

CF = CONVERSION FACTOR (lUlOO0 CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 
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TABLE 7.17~ CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO SURFACE WATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

canarto Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Resident 

Receptor Age: Adult 

I I II 
I 

I I I I I I I I 1 3.4E-04 

(1) Specify MediumSpsciiic (M) or Route-Specific (R) EPC seleded for hazard calculation. 
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TABLE 817a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO SURFACE WATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure 

Route 
Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

lgestion Bmmodlllommethane 

Chloroform 

l.O5E-03 mg/L 

1.95B03 mg/L 

Aroclor-1280 

Iftotal) 

550E-04 mg/L 

I I 

ermal Bmmodlllommethane 1.05E-03 

Chloroform 

Arodor-I 260 I I 

mg/L 

1.95E-03 mg/L 

5.50E-04 mniL 

I(total) I I 

Route 

EPC 

Value 

I .OSE-03 

1.95E-03 

5.5OE-04 

l.O5E-03 

1.95G03 

55OE-04 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation 

48E-08 

Units 

mgh-day 6.20&02 

. 

3.OE-09 

8.9E-08 1 @W-day 1 6.1OE-03 1 (m@gday)-’ 1 5.4E-IO-“’ 

25E-08 2.00E+OO 5.OE-08 “‘. 

1.3E-07 

2.7E-07 

3.3E-05 

8.20E-02 

8.10E-03 

2.50E+OO 

OwNWay)-’ 

bWWW~’ 

(mg/kgdayr’ 

54E-08 

8.OE-09 . 

1.7E-09 

8.3&05 
8.3E-05 

Total Risk Across All Exposure Routes/Pathways 11 8.3E-05 
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TABLE 4.18 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SITE 11 
NSWC-WHITE OAK SILVER SPRING, MARYLAND 

nario Timeframe: Future 

edium: Surface Water 

sure Medium: Surface Water 

sure Point: surfaca water 

Intake Equation/ 
Model Name 

Expcsura ouratlon 
Pmfessional judgement Professional Judgemen 

BW Body Weight (kg) 15 EPA 1969a 15 EPA 1969a 

AT-C Averaging Time (Cancer) b.Ws) 25.550 EPA 1969a 25,550 EPA 19698 

AT-N Averaging Time (Noncancer) Ways) 2.190 EPA 1969a 730 EPA 1969a 

cw Chemical Concentration in Water mm 95IUCL EPA 16338 95%UCL EPA 19938 Dermelly AbsoM Dose = 

A Skin Surface Area m7 3508 EPA 19978 3506 EPA i997a Vx EFxFDx,A 

Kp Permeability Constant @fww Chemical-spedfic EPA 16326 Chemical-speak EPA 1992d BWxAT 

EV Event Frequency (events/day) 1 Professional judgemenl 1 Professional Judgement 

EF Exposure Frequency WwWeaO 360 Professionaljudgement 234 Professional Judgement DAavent = Constants x Kp x Cw x tavent 

ED Ex@sum Duration (w-4 6 Professional judgement 2 Professional Judgement 

BW Body Weight (kg) 15 EPA 1969a 15 EPA 1969a 

Iavant Duration of Event (hrlevent) 2 PrOfeSSiOnal jUdQement 1 Pmfessional Judgament 

AT-C Averaging The (Cancer) WW 25.550 EPA 1969a 25,550 EPA 1969a 

Averaging Time (Noncancer) Wws) 2.190 EPA 1999a 730 EPA 1969a 

Ingestion Intake = (IRgw x EF x ED) I (BW x AT) 
Derrnal Intake = (A x EV x ED x EF) I (BW x AT) 

Cancer Ingestion Intake(RME) = 5.48E-04 Cancer ingestion Intake(CTE) = 6.11 E-05 
Noncancer Ingestion Intake(RME) = 6.39E-03 Noncancer Ingestion Intake(CTE) = 2.14E-03 

Cancer Dermal Intake(RME) = 1.92E+Ol 
Noncancer Dermal Intake(RME) = 2.24E+02 

Cancer Derrnal Intake(CTE) = 4.28E+OO 
Noncancer Derrnal Intake(CTE) = 1.50E+02 
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: 
tEFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

bERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (f&S/KG/DAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM+EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM’) 

EV = EVENT FREQUENCY (EVENTS/DAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY ‘AEIGHT 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent -Z t’, DAevent = 2Kp x C x CF x (6T x tevenU3.141592664)05 

IF tevent > t’, DAevent = Kp x C x CF x ((tevenff(1 + B)) + (2T x ((1+3B)/(l + B)))) 

CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WlTH SURFACE WATER 
REASONABLE MAXIMUM EXPOSURE (RME) Receptor Population: Child Resident 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 12ml99 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CM/HR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 

tevent = DURATION OF EVENT (HR/EMNT) 

CF = CONVERSION FACTOR (tUlOO0 CM’) 

C = TIME IT TAKES TO REACH STEADY-STATE (HOUR/EVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

Bromodichloromethane 

Chloroform 

Arodor-1260 

GW CONC. ORGANIC OR r WI tevent T (W Kp (CMIHR) B DAevent 

OWU INORGANIC? 

2.70E-03 0 2.lOE+OO 2.00E+OO 8.70E-01 5.80E-03 1.20E-02 5.71E-08 

6.30E-03 0 l.lOE+OO 2.00E+OO 4.70E-01 8.90E-03 9.30E-03 1.65E-07 

8.30E-04 0 6.60E+ol 2.00E+OO 1.40E+Ol 7.10E-01 5.20E+02 8.62G06 

12/2/99 9:13 AM 



TABLE 8.18. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO SURFACE WATER 

SITE 11 

NSWC-W-ilTE OAK, SILVER SPRING, MARYLAND 

\Scenario Timeframe: Fuhrre II 

H Medium: Surface Water 

Exposure Medium: Surface Water 

Eqmsure Point: Surface Water 

Recentor Powlation: Child Resident 

Receptor Age: Child (0 -6 Years) 
II 

EPC Selected Intake 

(Cancer) 

1.5E-06 

3.5E-06 

4.JE-07 

l.lE-06 

3.2E-06 

1.7E-04 

Intake 

(Csnce.r) 

UllitS 

Cancer slope 

Factor 

Cancer Slope 

Factor Units 

CallC.3 

Risk 

6.2OE-02 

6.10E-03 

2.00E+OO 

6 20E-02 

6.10E-03 

2.5oE+Oo 

9.2E-08 

2.1E-08 

9.1 E-07 

1 .OE-06 

6.8B08 

1.9E-08 

4.1E-04 

l.lE-04 

Total Risk Acmus All Exposure Routes/Pathways 

. 

(1) Specify Medium-Specific(M) or Rout.+Specific (R) EPC selected for risk calculation 
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CALCULATION OF DAevent - EXPOSURES THROUGH DERMAL CONTACT WITH SURFACE WATER 
CENTRAL TENDENCY EXPOSURE (CTE) Receptor Population: Child Resident 

SiTE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 
DATE: 12/02/99 

REFERENCES: EPA, DECEMBER 1989 AND JANUARY 1992 

DERMAL CONTACT: DAD = (DAevent x EV x ED x EF x A )/(BW x AT) 

WHERE: DAD = DERMALLY ABSORBED DOSE (MGIKGIDAY) 

DAevent = ABSORBED DOSE PER EVENT (MG/CM?/EVENT) 

A = SKIN SURFACE AREA AVAILABLE FOR CONTACT(CM*) 

EV = EVENT FREQUENCY (EMNTSIDAY) 

ED = EXPOSURE DURATION (YEARS) 

EF = EXPOSURE FREQUENCY (DAYS/YEAR) 

BW = BODY WEIGHT(KG) 

AT = AVERAGING TIME (DAYS) 

FOR INORGANICS: 

FOR ORGANICS: 

DAevent = Kp x C x tevent x CF 

IF tevent < t*, DAevent = 2Kp x C x CF x (6T x levenff3.141592654)05 

IF tevent > 1”. DAevent = Kp x C x CF x ((tevenff(1 + 6)) + (2T x ((1+38)/(1 + B)))) 

WHERE: Kp = PERMEABILITY COEFFICIENT FROM WATER (CMRIR) 

C = CONCENTRATION OF CHEMICAL IN WATER (MGIL) 

tevent = DURATION OF EVENT (HWEVENT) 

CF = CONVERSION FACTOR (IWO00 CM3) 

1’ = TIME IT TAKES TO REACH STEADY-STATE (HOUWEVENT) 

T = LAG TIME (HOUR/EVENT) 

B = BUNGE MODEL CONSTANT (DIMENSIONLESS) 

CHEMICAL 

Bromodichloromethane 
Chloroform 
Aroclor-1260 

GW CONC. ORGANIC OR r VW tevent T V-W Kp (CMIHR) 0 DAevent 
(w#U INORGANIC? 

l.O5E-03 0 2.10E+OO l.OOE+OO 8.70E-01 5.80E-03 1.20E-02 1.57E-08 
1.95E-03 0 l.lOE+OO 1 .OOE+OO 4.70E-01 8.90E-03 9.30E-03 3.29E-08 
5.50E-04 0 6.60E+ol 1 .OOE+OO 1.40E+Oi 7.10E-01 5.20E+02 4.04E-06 
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TABLE 7.18a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO SURFACE WATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

edium: Surface Water 

sure Medium: Surface Water 

(1) Specify Medium-Specific(M) OT RauteSpedfic (R) EPC selected for hazard calculation. 
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TABLE 8.188. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO SURFACE WATER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water 

Receptor Population: Child Resident 

I Concern 
I 

Value 
I 

Units 
I 

Value 
I 

Units 
I 

Calculation (1) 
II I Units 

I 

lngestiin Bromcdiiloromethane 1.05E-03 

Chloroform 1.95E-03 

Arodor-1260 650E-04 

mg/L 

mg/L 

mslL 

l.O5E-03 

1.95G03 

5.50E-04 

mg/L 

mg/L 

mg/L 

M 

M 

M 

6.4E-08 

1.2E-07 

3.46-08 

620E-02 

8.1OE-03 

2.00E+OO 

4.OE-09 

7.3E-10 

6.7E-08 

Dermal 

(t*o 
Bromodfchlommethane 

Chloroform 

1.05E-03 

1.95E-03 

mg/L 

me/L 

1.05E-03 

1.95E-03 

mg/L 

mg/L 

M 

M 

6.7E-08 

1.4E-07 

6.2OE-02 

6.10E-03 

7.2E-08 

4.2E-09 

8.6E-10 

Arodor-1260 

I(totsl~ 

5.50&04 ma/L 5SOE-04 mg/L M 1.7E-05 Wb-dw 2.50E+OO 1 OwM-dwF’ 1 4.3E-05 

I I I I I II I I I 1 4.3&05 II 

Total Risk Across All Exposure Routes/Pathways 11 11 4.3E-05 

(I) Specky Medium-Specitic (M) or Rout&per% (R) EPC selected for risk calculation. 
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TABLE 4.19 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Gnnmdwater 

Exposure Medium: Air 

Exposure Point: Indoor Air I Outdoor Ambient Air 

Receptor Population: Full Time Worker 

RemDtor Ana: Adufl 

Exposure Paramete 

Route Code 

Parameter Definition Units 

lnhalatkm Cair 

IRa 

EF 

ED 

ET 

BW 

Chemical Concanbatkm in Air 

InhalaUon Rata 

Exposure Fraquency 

Exposure Duration 

Exposure Tima 

Body Weight 

MWm3 

(msW 

@Jays-+=0 

(wan) 

(hrldw) 

Ws) 

AT-C Averaging Time (Cancer) (days) 

AT-N Averaging Time (Noncancer) (days) 

“f 
Derived EPA 1989a 

2.5 EPA 1989a 

250 EPA 1993a 

25 EPA 1993a 

8 Professional judgement 

70 EPA 1989a 

25,569 EPA 1989a 

9,125 EPA 1989a 

I I 

CTE 

Value 

CTE 

Rationale/ 

Intake Equation/ 

Model Name 

Derived 

I Reference 

EPA 1989a 

I 
IChronic Daily Intake (CDI) (m&day)= 

2.5 EPA 1989a 

219 EPA 1993a 

9 EPA 1993a 

4 Professional Judgement 

70 EPA 1989a 

25,669 EPA 1989a 

” . 
FTxFFm 

BWxAT 

IIV Intake Calculations 
Inhalation Intake = (Cair x Ira x Et x EF x ED) I (BW x AT) 

3,285 IEPA 1989a I 
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., 

uli Time Worker 

Expasure 

Route 

Chemical 

of Potential 

CO- 

ds-1.Z-Dl~lwOe~ 

l.P-Dichloroethane 

Bromodi&xomethane 

Cah tebachlodde 

Medium 

EFC 

Value 

7.0IE.C-I 

9.34E-03 

1.36E-03 

3.6OE-04 

6.46E-04 

I .62E-O3 

1.64E-03 

1.06E-02 

TABLE 7.19. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FULL TIME WDRKERS TO INDOOR AIR 

SITE 1 I 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium 

EPC 

Units 

Route 

EPC 

Value 

1.74E45 

4.24E-05 

2.65E-06 

3.96E-07 

l.WE-05 

9.59Ea 

2.65E-05 

1.03E-04 

Route 

EPC 

Unite 

mm 

m9hn’ 

mm’ 

mm’ 

mglm’ 

mm’ 

mm3 

mm’ 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(NonCancer) 

3.4E-CB 

&BE-C6 

5.2E-07 

7.7E-06 

3.lE~J6 

1.7E-08 

5.2E-% 

2.OE-05 

Intake 

(Non-Cancer) 

Unite 

1.4OE-03 

5.7IE-04 

6.6OE-05 

1.40E.01 

Reference 

Unite 

T 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total Hazard Index Across All Exposure RouteslPathways 

HeZRrd 

Quotient 

3.7E-M 

5.5E-03 

2.OE-02 

3.7E-05 

2.5E-02 

(I) Specify MediumSptic (M) or RouteSpecific (R) EF’C selected for hazard calculation. 
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TABLE 6.19. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air A Exposure Point: Indoor Air 

Receptor Population: Full Time Worker 
ecector Aoe: Adult 

.T‘. 
rhalation l,l-Dichlomethene 

cfs-1 ,Z-Diiloroe9rene 

1,2-Dchloroethane 

Bromodiilommethane 

Carbon tetrachlorkte 

Chloroform 

Tetrachloroethene 

Trichloroethene 

Rotal) 

Medium 

EPC 

Value 

7.01E-04 

9.34E-03 

1.38E-03 

3.60~~04 

6.46E-04 

1.62E-03 

1.64E-03 

l.O6E-02 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

WL 

mglL 

Route 

EPC 

Value 

1.74E-05 

4.24E-05 

2.65E-06 

3.96E-07 

1.6OE-05 

659E-06 

2.65E-05 

l.O3E-04 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

Route 

EPC 

Units 

ms/m 
J 

mglm’ 

mglm3 

mg/ms 

mglm’ 

mg/m3 

mglms 

mg/m’ 

EPC Selected 

for Risk 

Calculation (1) 

intake 

(Cancer) 

1.2E-06 

3.OE-06 

1.9E-07 

2.6E-06 

l.lE-06 

6.OE-07 

1.9E-66 

7.2E-06 

Intake 

(Cancer) 

Units 

mglkg-day 

mYMdaY 

whd-w 

mMwJay 

M%-W 

wUkwW 

fwMi-W 

wdkg-W 

Cancer Slope 

Factor 

1.75E-01 

9.1OE-02 

5.30E-02 

B.lOE-02 

2.00E-03 

6.OOE03 

Cancer Slope 

Factor Units 

bWw-W)e’ 

(mglkgday)’ 

(mglkg-day)’ 

(me/kg-day)“ 

(mglkgday)’ 

bwVWW’ 

(mglkg-day)’ 

(mglkgday).’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2.1 E-07 

1.7E-06 

6.9E-06 

4.9&06 

3.7E-09 

4.3E-06 

3.6C07 

3.8E-07 
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TABLE 7.19a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Recwlor Population: Full Time Worker 

UcpoSUfB 

Route 

Chemical 

of Potential 

COllCem 

cis-1,2-DichlometJlene 

1,2-Dichlomathane 

Bmmodichloromethane 

Carbon tatrachlortde 

Tatrachlomathene 

Tricbloroethene 

Medium 

EPC 

Value 

7.01 E-04 

9.34E-03 

1.38E-03 

3.8OE.04 

6.48E-04 

1 B2E-03 

l.ME-03 

1 .MIE-CQ 

Medium 

E!=C 

Units 

Route 

EPC 

Value 

1.74E-05 

4.24E-05 

2.65E-M 

3.96E-07 

1.6OE-05 

8.59E08 

2.65E-05 

1.03E-04 

(1) Specify MediumSpacific (M) or RouteSpecjfic (R) EPC selected for hazard calculation. 

Route 

EPC 

Units 

mum 

mglm’ 

mglm’ 

mg/m’ 

mglm’ 

mglm’ 

mglm5 

mohn’ 

EPC 

Selected 

for Hazard 

Calculation (1) 

R 

R 

R 

R 

R 

R 

R 

R 

Intake 

(Non-Cancer) 

1.5E-06 

3.6E-08 

2.3E-07 

3.4E.08 

1.4E06 

7.4E.07 

2.3E-08 

8.8E-M 

Intake 

:Non-Cancer) 

Units 

Total k 

Reference 

Dose 

1.40E-03 

5.71E-04 

8.6OE-05 

1.40E-01 

- 
rard Index 

Reference Reference 

Dose Units Concentmtior I - 
www NA 

w.WJ~Y NA 

ww-w 

1 
NA 

mg/kg-W NA 

WWW NA 

mYWaY NA 

WWW NA 

WWdw NA 

loss All Exposure KOIRI 

Reference 

:oncentration 

Units 

- 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

- 
Pathways 

Hazard 

Duotiant 

1.6E-04 

2.4E-03 

8.6E-03 

1.6E-05 

l.lE-02 

zr 
- 
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TABLE 8.19a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FULL TIME WORKERS TO INDOOR AIR 

SITE ii 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 1 
Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Full Time Worker 
Receptor Age: Adult 

I 

Exposure 

Route 

Chemical 

of Potential 

Concern 

I 

ihalation 1, I-Diiloroethene 

cis-I,&Diiloroethene 

1,2-Diiloroethane 

Bromodichloromethane 

Carbon tetrachloride 

Chloroform 

Tetrachloroathene 

Trichloroethene 

. (total) 

Medium 

EPC 

Value 

7.01 E-04 

9.34G03 

1.38G03 

3.80E-04 

6.48E-04 

162E-03 

l.B4E-03 

1.08E-02 

Medium 

EPC 

Units 

mg/L 

me/L 

mglL 

mg/L 

mg/L 

ma/L 

WL 

ML 

(1) Specify Medium-Specific (M) or RouteSpecific (R) EPC selected for risk calculation. 

EPC Selected 

for Risk 

Calculation (1) 

Intake Intake 

(Cancer) (Cancer) 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

1.9E-07 

4.7G07 

2.9E-08 

4.4E-09 

1.8E-07 

9.5E-08 

2.9E-07 

i.iE-06 

I I Units 

+ mglkg-day 

m@kwW 
mglkgday 

mglkgday 

mglkg-day 

mglkg-day 

mglkgday 

mglkgday 

1.75E-01 

9.10E-02 

5.30E-02 

&lOE-02 

2.00E-03 

6.00E-03 

I 
WxW-W)~’ 1 3.4~-08 

@xVNWWe’ 
(mg/kg-day).’ 

(mg/kg-day)’ 

(mg/kg-day)’ 

Ow~g-daYf” 

Owktday~’ 

(mg/kg-day).’ 

2.7E-09 

9,4E-09 

7.7E-09 

58E-10 

6.8E-09 

I 6.1 E-08 

Total Risk Across All Exposure Routes/Pathways 
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TABLE 4.20 

m 
Receptor Population: Full Time Worker 

Receptor Age: Adult Ii 

Exposure 

Route 

Inhalation 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

‘aramete 

Code 

Parameter Definition Units 

Calr Chemical Concentration in Air (Wm3 

IRa Inhalation Rate (m%r) 

EF Exposure Frequency (dsyslyear) 

ED Exposure Duration (yea@ 

ET Exposure Time iWda/) 

BW Eody Weight (kc0 

AT-C Averaging Time (Cancer) (days) 

AT-N Averaging Time (Noncancer) (days) 

” 
Derived EPA 1999a 

2.5 EPA 1989a 

254 EPA 1993a 

25 EPA 1993a 

0 Professional judgement 

70 EPA 1989a 

25,550 EPA 1989a 

9,125 EPA 1989a 

ke CalcuJ.&ms 
Inhalation intake = (Cair x Ira x Et x EF x ED) I (BW x AT) 

CTE 

Value 

Derived 

2.5 

CTE 

Rationale/ 
Reference 

EPA 1989a 

EPA I999a 

Intake Equatlonl 

Model Name 

Chronic Daily Intake (CDI) (mglkgday)= 

219 I EPA 1993a I BWxAT 
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cenario Timeframe: Future 

Medium: Groundwater 

ucposum Medium: Air 

Exposure Point Ambient Air 

Receohx Powletion: Full Time Worker 

Exposure 

Route 

Chemical 

of Potential 

concern 

ds-1,2-DidMoethene 
1.2.Dichlomethatw 

Bmnwdichloromethane 

Carbon tetrachlortde 

Tetrachloroethene 

Medium 

EPC 

Value 

, 
7.0lE-04 

934E-03 

1.38E-03 

3.6OE-04 

6.46E-94 

1.62E-03 

1.64E-03 

1 J8E-02 

TABLE 7.20. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

Medium 

EPC 

Units 

Route 

EPC 

Value 

3.5oE-08 

l.lOE-07 

9.04E-03 

1.78E-09 

3.21E-06 

2.07E-06 

5.42E-08 

2.2lE-07 

SITE 11 

NSW-WHITE OAK, SILVER SPRING. MARYLAND 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

6.9E-09 

2.2E-06 

1.6E-09 

3.5E-10 

6.3E-09 

4.lE-09 

l.lE-09 

4.3E06 

Units 

1.40E-03 

5.7lE-04 

6.60E-05 

1.40E-01 

* 
Total Hazard index i 

R.%Nna, RefW%U!0 

Dose Units Concentration I 
ross All Exposure Route 

RefeWlCe 

I 

Hazard 

CGilonatntratiOfl Quotient 

NA 

NA 1.3E~36 

NA 

NA l.lE-05 

NA 4.7E-05 

NA 7.6E-06 

(1) Sp&fy MediumSpeciflc (M) of Route-Speaiic (R) EPC selected for hazard calculation 
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Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mglL 

mg/L 

mg/L 

mg/L 

(1) Specify Medium-Specific(M) or Route-Specific(R) EPC salacted for risk calculation. 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Unita 

1.75E-01 

(mglkgday) 

9.1 OE-02 (me/kg-day)“ 

OwWdaYT’ 

530E-02 (mglkgday)’ 

B.lOE-02 Ox&w-W’ 

2.00E-03 (mglkgday)” 

8.00E-03 (mglkgday)’ 

Total Risk Across All Exposure Routes/Pathways 

TABLE 8.20. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Full Time Worker 
Receotor Aoe: Adult 

Exposure 

Route 

Chemical 

of Potentiat 

Concern 

, 
rhalation I, I-Dichloreathene 

cis-1.2~Dchloroethene 

I ,PDichlomethane 

Bromcdiihloromethane 

Carbon tetrachlorkte 

Chloroform 

Tetrachlomethene 

Trichloroethene 

(total) 

Medium 

EPC 

Value 

7.01 E-04 

9.34E-03 

1.38E-03 

3.80E-04 

8.48E-04 

1.82E-03 

1.84G03 

I .08E-02 

Route 

EPC 

Value 

3.5OE-08 

1.1 OE-07 

9.04E-09 

1.78E-09 

3.21E-08 

2.07E-08 

5.42&08 

2.21E-07 

Route EPC Selected 

EPC for Risk 

Unita Calculation (I) 

wVm 
J 

mglm’ 

mglm3 

mglm3 

mg/m3 

mg/m3 

mglma 

mg/m3 

Intake 

(Cancer) 

2.4E-09 

7.7E-09 

6.3E-10 

1.2E-10 

2.2E-09 

1.4E-09 

3.8E-09 

1 SE-08 

Cancer 

Risk 

4.3E-10 

5.8E-11 

l.ZE-10 

1.2E-10 

7.8G12 

9.3E-11 

8.2E-10 

8.2E-10 
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TABLE 7.20a CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

mnado Timaframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Expxum Point: Ambient Air 

Receptor Population: Full Time Wodw 

Receptcr Age: Adutt 

Erposuri, 
I 

Chemical 

Route of Potential 

ds-1.2-CMlwoethene 

1.2~Didllomethene 

BmmodichloromaLham, 

Carbon t&fachiciide 

Chlmufwm 

Tetrachlomethens 

Medium 

EPC 

Value 

7.01E-04 

934E-03 

1.36E-03 

3.6OE-04 

6.46E-04 

1.62E-03 

1 .ME-O3 

i.MIE-02 

Medium 

EPC 

Units 

Route 

EPC 

value 

- 
3.5OE.06 

l.lOE-07 

9.04E09 

1.76E-09 

3.21E-06 

2.07E-06 

5.42E-06 

2.21E-07 

(1) Specify Mediutipecinc (M) or Route-Sp~Mc (R) EPC selected for hazard calculation 

Rout6 

EPC 

Units 

m#m 

mg/m’ 

mglm’ 

mglm’ 

mgim’ 

mg/m’ 

mg/m” 

mglm’ 

EPC 

Selected 

for Hazard 

Calwlatlon (1) 

Intake 

(Non-Cancer) 

3.OE-09 

SSE.09 

7.6E-10 

lSE-10 

2.7E-M 

1.8E-09 

4.6E-09 

1.9E-08 

Intake 

(NonCanmr) 

units 

Total t 

1.40E-03 

5.71E-04 

8.6OE-05 

1.40E-01 

Lard Index 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Reference 

Units 

T 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ross All Exposure Routes/Pathways 

5.5E.07 

4.6EOB 

2.1E-05 . 

3.3E-06 

2.6E-05 
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TABLE 8.208. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF FULL TIME WORKERS TO AMBIENT AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Population: Full Time Worker 

ExpoSUll3 Chemical Medium Medium Route Route EPC Selected 

Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (1) 

> 
thalatton l,l-Dichlorcethene 7.0lE-04 mg/L 3.50E-08 m@m 

* 
R 

ctsl,2Diiloroathene 9.34&03 ma/L l.lOE-07 mglm3 R 

1,2-Dttlorcathane 1.38E-03 mg/L 9.04&09 mgim3 R 

Bromodichlorometbane 3.80G04 ma/L 1.78E-09 mglm’ R 

Carbon tetrachloride 6.48E-04 mglL 3.21 E-08 mg/m3 R 

Chloroform 1.62E-03 mg/L 2.07E-08 me/m3 R 

Tetrachlorcathene 1.84E-03 mg/L 5.42E-08 mglm’ R 

Trichloroethene l.O8E-02 mg/L 2.21 E-07 mglm’ R 

(total) 

(1) Spectfy Medium-Specific(M) or Route-Specific(R) EPC selected for risk calculation. 

Intake 

(Cancer) 

3.9E-10 

1.2E-09 

l.OE-IO 

2.OE-11 

3.5E-10 

2.3E-10 

6.OE-10 

2.4E-09 

WM-daY 1.75E-01 Owtktday~’ 

Wb-W (mg/kgday)“ 

mglkgday 9.lOE-02 (mglkgday) 

mglkgday (mglkgday)’ 

wW-W 5.30E-02 Mwkt-day)~’ 

mglkgday 8.1 OE-02 OwMdw)“ 

mglkgday 2.00E-03 Wa~e-day)” 

mglkg-day 6.00E-03 (mg/kgday)-’ 

Total Risk Across All Exposure Routes/Pathways 

6.8E-11 

9.1E-12 

1 .QE-11 

1.9E-11 

1.2E-12 

1.5E-11 

1.3E-10 
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TABLE 4.21 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwaler 

Exposure Medium: Air 

Exposure Point: Indoor Air I Outdoor Ambient Air 

Receptor Population: Resident 

Recentor Age: Adult 

Exposure Paramete Parameter Definition Unite RME RME CTE CTE Intake Equation/ 

Route Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Inhalation Cair Chemical Concenbatlon in Ak (Wd D.?llV& EPA 1989a Derived EPA 1989a Chronic Daily Intake (CDI) (mgikgday)= 

IRa Inhalation Rate (msrlx) 0.833 EPA 1998a 0.833 EPA 1998a TxFFxEQ 

EF Exposure Frequency ~daYs/yeaO 350 EPA 1993a 234 EPA 1993a BWxAT 

ED Exposure Duration Wars) 24 EPA 1993a 7 EPAl993a 

ET Exposure Time W+wl 24 EPA 1993a 24 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 1989a 

AT-C Awsraging Time (Cancer) (days) 25.550 EPA 1989a 25.589 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 8.789 EPA 1989a 2,555 EPA 1989a 

ke Calculations 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 
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Medium: Groundwater 

posura Medium: Air 

Exposure Point Indoor Air 

Receptor Population: Resident 

Ex$losum Chemical 

Route Of Potential 

Concern 

cis-f,2-Dlchlomemene 

1,2-Dichl0memane 

Bmmcdichtommemane 

Carteon tetrachlortde 

Chlor&rm 

Tatradtloroethew 

Medium 

EPC 

Value 

7.0lE-04 

Q34E-03 

1.36E-63 

3.86E-64 

6.48E-04 

1.62E-03 

1.84E-63 

l.MJE-02 

TABLE 7.21. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO INDCCR AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium 

EPC 

Units 

Route 

EPC 

Value 

1.74E-05 

4.24E-65 

2.65E-06 

3.96E-67 

1 .WE-05 

8.59E-W 

2.65E-65 

1.03E-64 

mglm R 4.8E-06 

ms/m’ R 1.2E-65 

mghn’ R 7.3E-07 

mm’ R l.lE-67 

mm’ R 4.4E-68 

mglm R 2.4E-66 

mgh’ R 7.3E06 

mglm’ R 2.8E-65 

Intake 

(Non-Cancar] 

Units 

Total I 

(1) Spectfy Medium-Specjfic (M) OT Routa-SpecMc (R) EPC selected for hazard calculation 

Reference 

Dose 

l.irlE-63 

5.71E-64 

8.86E-05 

1.46E-61 

Bard Index, 

Reference 

Dose Units 

Reference 

%ncentration 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

R&ran% 

Concantratior 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

PSS All Exposure Routes/Pathways 
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TABLE 8.21. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO INDOOR AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

IScenario Timeframe: Future 1 

I Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Resident 
Receptor Age: Adult 

lhalation I.%Dichloroethene 

cis-1.2-Dichloroethene 

1.2-Dkzhloroethane 

Bmmodichlommethane 

Carbon tetrachlortde 

Chloroform 

Tetrachloroethene 

Trichloroathene 

Medium 

EPC 

Value 

7.0iE-04 

934E-03 

1.38E-03 

3.80E-04 

8.48E-64 

1.82E-03 

1 ME-03 

l.O8E-02 

Medium 

EPC 

Units 

mg/L 

mg/L 

mg/L 

mglL 

ma/L 

m@- 

mc@ 

mg/L 

Route 

EPC 

Value 

I .74E-05 

4.24E-05 

2.85E-08 

3.98E-07 

1 .EOE-05 

8.59E-08 

2.85E-05 

l.O3E-04 

Route 

EPC 

Units 

mg/m 

mg/m3 

mg/m3 

mglm’ 

mglm’ 

mg/m’ 

mgim’ 

mglm3 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

l .EE-06 

4.OE-06 

2.5G07 

3.7&08 

1 .SE-06 

E.lE-07 

2.5E-08 

9.7&08 

Intake 

(Cancer) 

Units 

mglkgday 

w&W 

mglkg-day 

mglkgday 

mglkgday 

mglkgday 

mgikgday 

mglkgday 

Cancer Slope 

Factor 

1.75E-01 

9.1OE-02 

5.30E-02 

8.1 OE-02 

2.00E-03 

6.00E-03 

Cancer Slope 

Factor Units 

Ow/kg-day)-’ 

OwV@day)- 

OWke-day)~’ 

OWkgday)~ 

(mglkgday)’ 

(mglkgday)’ 

VwkwW 

(mglkgday) 

Total Rlsk Across All Exposure Routes/Pathways 

(1) Specify Medium-Speci8c (M) or Route-Specific(R) EPC selected for risk calculation 

Cancer 

Risk 

2.9E-07 

2.3E-08 

8.OE-08 

85E-08 

5.OE-09 

5.8E-08 

5.2E-07 

5.2E-07 
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TABLE 72la. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO INDOOR AIR 

SITE II 

NSW-WHITE OAK, SILVER SPRING, MARYLAND 

of Potennal 

Bromcdichlommethana 

Carbon letrachlodde 

Tetrachloroethene 

Tdchlomathana 

Medium 

EPC 

Value 

7.0lE-04 

Q.34E03 

1.38E-03 

3.8aEo4 

8.4SE04 

1.62E-03 

lB4E03 

1 .oBE-Q2 

EPC 

Unite 

Rwte 

EPC 

Value 

1.74E05 

4.24E-05 

2.85E-M 

3.QSE~337 

l.BOE-05 

8.5QE05 

2.65E05 

1.03E-04 

(I) Specify MediumSpachic (M) or Route-Specific (R) EPC selected for hazard calculation. 

EPC 

Selected 

for Hazard 

Calculation (I) 

Intake 

(Non-Cancer) 

3.2E-06 

7.8E-Wi 

4.QE.07 

7.2E-08 

2.QE-06 

1.6E-06 

4.8E-!IS 

l.QE-05 

Intake 

(Non-Cancer) 

Units 

s 
Total t 

Reference 

Dose 

1 ME-03 

5.7lE.04 

8.6OE-05 

1 .ME-Ol 

- 
Reference I Reference 

Dose Unite Concantratior 

=Gzz NA 

mgnceday NA 

fw.WdaY NA 

WW-W NA 

mglkrdday NA 

WWW NA 

mglkgday NA 

wWdaY NA 

ross All Exposure Rout{ 

Refen)lWl 

3oncmtratlon 

Units 

=Yr= 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

HaZard 

Quotient 

5.1E-03 

l.BE-02 

3.5E-05 

2.4E-02 
- 

2.4E-02 
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TABLE 8.21a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO INDOOR AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Raceptor Age: Adult 

&I ,2Diihlorcathene 

1,2-Dehlomethane 

Bmmodichloromemane 

Carbon tetrachloride 

Chloroform 

Tetrachlorcethene 

Trichloroethene 

Itotal) 

Medium 

EPC 

Value 

7.OlE-64 

9.34E-03 

1.38E-03 

3.80E-64 

8.48E-04 

1.62E-03 

1 ME-03 

l.O8E-02 

Medium 

EPC 

Units 

mglL 

me/L 

mg/L 

me/L 

me/L 

me/L 

me/L 

mg/L 

Route 

EPC 

Value 

1.74E-05 

4.24E-05 

2.65E-M 

3.96E-07 

1.60E-05 

8.59E-06 

2.65E-85 

l.O3E-04 

Route 

EPC 

Units 

mglm” 

mg/m3 

mglm3 

mglm3 

ma/m3 

mglm’ 

mg/m’ 

mg/m3 

EPC Selactad 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

3.2E-07 

7.8E-07 

4.Q&08 

7.2E-09 

2.9E-07 

1.6E-07 

4.8E-07 

1.9E-66 

Cancer Slope 

Factor 

1.75E-01 

9.1 OE-02 

5.30E-02 

8.10E-02 

2.00E-03 

6.00E-03 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor Units 

w~g-fJay 

mglkg-day 

WNWw 

m&Wv 

mdb-day 

whday 

wM-dv 

mglkg-day 

OwkMW” 

OWbWY’ 

OWkg-daY)-’ 

(mgikg-day)’ 

OwWh)~’ 

O-WWW” 

(mg/kg-day)’ 

@WwJay)~’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

5.8E-08 

4.4E-09 

1.6E-08 

1.3E-08 

9.7E-10 

l.lE-08 

1 .OE-07 

l.OE-07 

(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 4.22 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Age: Adult 

Exposure Paramete Parameter Definition Unite RME RME CTE CTE Intake Equation/ 
Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Inhalation Calr Chemical Concentration in Air (mSM Derived EPA lQQ9a Derived EPA 1909a Chronic Daily Intake (CDI) (m&-day)= 

IRa Inhalation Rate (m%r) 0.833 EPA IQQQa 0.633 EPA lQ96a 

EF Exposure Frequency WwV=r) 350 EPA IQQ3a 234 EPA 1993a BWxAT 

ED Exposure Duration weam) 24 EPA 1993a 7 EPA 1 QQ3a 

ET Exposure Time WW 24 EPA 1993a 24 EPA 1993a 

BW Body Weight (kg) 70 EPA 1989a 70 EPA 19s9a 

AT-C Averaging Time (Cancer) (days) 25.550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 8.760 EPA 1989a 2,555 EPA 1989a 

ke Calculationg 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 
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TABLE 7.22. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO AMBIENT AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

dsl.2-DichioiDe~ 

1.2-Dichicmethane 

Bromodichiommethane 

Carbon tebmhioride 

Chiwofcim 

Tetrachlomethene 

(1) Spedfy Medium-Spdftc (M) or Route-Spedfic (R) EPC selected for hazard calculation. 
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TABLE 8.22. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO AMBIENT AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Resident 
Receotor Ace: Adult 

EPC 

Units 

ihalation 1.1~Dkrhloroethene 

CM ,2-DiilonMhene 

1,2-Diloroethane 

Bromcdichloromethane 

Carbon tetrachlortde 

Chloroform 

Tetrachloroethene 

Ttichloroethene 

(total) 

I 

7.01E-04 mg/L 

9.34E-03 mg/L 

1.38E-03 WL 

3.80E-04 ma/L 

6.48E-04 me/L 

1.82E-03 mg/L 

1.84E-03 mg/L 

l.OBE-02 mg/L 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

I I 

3.50G08 I mg/m” I R 

l.lOE-07 

9O4E-09 

1.78E-09 

3.21E-08 

2.07E-08 

5.42E-08 

2.21E-07 

mg/m’ R 

mg/ms R 

mglms R 

~ 

mg/m’ R 

mglms R 

mglms R 

mglms R 

I I Units 

I I I I 
3.3G09 1 mdW.W 1 1.75E-01 1 (w/kg-day) 1 5.8E-10 

1 .OE-08 fWWfay 
85E-10 mglkgday 

1.7E-10 wi~g-day 

3.OE-09 mglkgday 

1.9E-09 m&i-day 

5.1E-09 mglkgday 

2.1E-08 mglkgday 

Q.lOE-02 

5.3OE-02 

E.lOE-02 

2.00E-03 

6.00E-03 

7.7E-11 

1.6E-10 

1.6E-10 

1 .OE-1 1 

1.2E-10 

l.lE-09 

Total Risk Across All Exposure Routes/Pathways 11 l.lE-99 
(1) Specify Medium-Specifc (M) or Route-Specifi (R) EPC selected for risk calculation. 
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TABLE 7.22a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF ADULT RESIDENTS TO AMBIENT AIR 

SITE 11 

NSW-WHITE OAK, SILMR SPRING, MARYLAND 

cis-1,2-oichloiuel 

1.2~Dichlomethane 

BmmodidWomethene 

Carbon tetracMoride 

Tetrachlomethens 

TdchlOm&hWl.3 

(1) Spsdfy Medium-Spadfic (M) or RouteSpecific (R) WC seleded for hazard calculation. 
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TABLE 8.22a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF ADULT RESIDENTS TO AMBIENT AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Ambient Air 

Receptor Population: Resident 

Receptor Age: Adult 

Exposure 

Route 

Chemical 

of Potential 

&-I ,2Diiloroethene 

1.2~Diiloroethane 

Bmmodiilommethane 

Carbon tetrachlorkte 

Chloroform 

Tetrachlomethene 

Trichloroethene 
I. . . . 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

7.01E-04 mglL 

934E-03 mglL 

1.38E-03 mg/L 

3.80E-04 mg/L 

6.48E-04 mglL 

1.62E-03 mg/L 

l&E-03 mg/L 

l.O8E-02 ma/L 

Route 

EPC 

Value 

3.50E-08 

l.lOE-07 

9.04E-09 

1.78E-09 

3.21 E-08 

2.07E-08 

5.42E-08 

2.21G07 

Route 

EPC 

Units 

mglm 

mglm’ 

mglm’ 

mglm’ 

mgtm3 

mglm3 

mglm3 

mg/m3 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

6.4E-10 

2.OE-09 

1.7E-10 

3.3E-1 I 

59E-10 

3.8E-10 

9.9E-IO 

4.OE-09 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

1.75E-01 

9.1 OE-02 

5.30E-02 

8.1OE-02 

2.00E-03 

6.00E-03 

Cancer Slope 

Factor Units 

Total Risk Across All Exposure Routes/Pathway8 

(1) Specify Medium-Specific(M) or Route-@e&c (R) EPC selected for risk calculation. 

Cancer 

Risk 

l.lE-10 

ISE-11 

3.1E-11 

3.1E-11 

2.OE-12 

2.4E-11 

2.2E-10 

Z.ZE-10 

WOI 1 ir %itResoutCTE.xls Table8 121’ -, IO:08 AM 
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TABLE 4.23 

p 

Scenario Tbnegame: Future 

Medium: Gmundwater 

Exposure Medium: Air 

Exposure Point: Indoor Alr I Outdoor Ambient Air 

Receptor Population: Resident 

Receptor Age: Child ((t-8 Years) 

ba;,b / Parameter Definition 

Cair Chemical Concenbatton in Atr 

EF 

ED 

ET 

BW 

AT-C 

AT-N 

Inhalation Rate 

Exposure Frequency 

Exposure Duration 

Exposure Time 

Body Weight 

Averaging Time (Cancer) 

Averagintt Time (Noncancer) 

WOI linhChildRes.xls Table4-1 

Units 

(m%tr) 

(dwslyew) 

(Y-N 

(hrldw) 

(kg) 

(days) (days) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Derived EPA 1989a Derived 

0.5 EPA 1998a 0.5 

359 EPA 1993a 234 

6 EPA 1983a 2 

24 EPA 1993a 24 

15 EPA 1989a 15 

25,559 EPA 1989a 25.559 

2,190 IEPA 1989a 739 

take Calculations 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

EPA1989a 

EPA 1989a 

EPA 1993a 

EPA 1993a 

Professional Judgement 

EPA 1989a 

EPA 1989a 

EPA 1989a 

Lhtonic Daily Intake (CDI) (mgrkgday)= 

““““‘::‘.‘“I 
7 

12QI99 10:lOAM 



TABLE 7.23. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO INDOOR AIR 

SITE 11 

NSW-WHITE OAK, SILVER SPRING. MARYLAND 

I 
ChWllCal 

of Potential 

__ l.l-tx%lorc-sthane 

ds-1,2-LIichloroethena 

1.2-cwllomethane 

Bromodichlommethane 

Carbon tetrachlodde 

Chlomfonn 

TabadllolUettWm, 

Tridlomathna 

Medium 

EPC 

Value 

7.01E-04 

934E03 

1.36E-03 

3.60E-W 

6.46E-04 

1.62E-03 

1.64E-03 

1.06E-02 

Medium 

EPC 

Units 

RwtE 

EPC 

Value 

1.74E-05 

4.24E-05 

2.65E-06 

3.96E-07 

1.6OE-05 

6.59E06 

2.65E-05 

1.03E-04 

ROUta EPC 

EPC Selectad 

Units for Hazard 

Calculation (1) 

t 

mm R 

m4/m3 R 

mgm3 R 

mm3 R 

mglm’ R 

mgh’ R 

m@m’ R 

ms/m’ R 
I 

Intake 

(Non-Cancer) 

1.3E-05 

3.3E.05 

2.OE06 

3.OE.07 

1.2E-05 

6.6E06 

2.OE-05 

7.9E-05 

Total I 

(1) Specify Madium-Specitlc (M) or Route-Specific(R) EPC salacted for hazard calculation. 

Reference 

Dose 

1.40E-03 

5.71E-04 

6.6OE-05 

1.40E-01 

md Index, 

Reference 

Dose Units 

- 
menCwW 

m#M-daY 

mUWaY 

mglkg-day 

WInwaY 

mglkwW 

mwwdaY 

WW-W 

I 

Rafaranca Reference 

:oncantration Concentration 

Units 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

ross All Exposure RoutesPathways 

WOllink ‘9es.xls Table7 
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TABLE 8.23. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO INDOOR AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Resident 

Receptor Age: Child (O-6 Years) 

EXpOSUnt 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

Inhalation 1, Wiiloroethene 

cis-1,2-Dichloroethene 

I ,2Diilomethane 

Bmmodiilommethane 

Carbon tetrachlortde 

Chloroform 

Tetrachloroethene 

Trichloroathene 
,ln+~l\ 

7.OlE-04 mg/L 1.74E-05 ms/m 
3 

9.34E-03 mg/L 4.24E-05 mg/m3 

1.38E-03 mg/L 2.65E-06 mglm3 

3.8OE-04 mglL 3.96&07 mglm3 

6.48E-04 mg/L 16OE-05 mglm’ 

1.62E-03 mglL 6.59E-06 mg/m3 

1.84E-03 mg/L 2.65E-05 mglm3 

1.08602 mglL 1.03&04 mglm3 

EPC Selected 

for Risk 

Calculation (1) 

l.lE-06 

2.8E-06 

1.7E-07 

2.6E-08 

l.lE-06 

5.6E-07 

1.7E-06 

6.8E-06 

mVWaY 1 1.75E-01 

mglkgday 

mglkgday I 9.1OE-02 

mglkgday 

mglkgday 

mglkgday 

w@t-daY 

mglkgday 

53OE-02 

8.1OE-02 

2.00E-03 

6.00E-03 

fme~a-daY)-’ 
(mglkg-day)” 

(mglkgday)” 

(mgikg-day)’ 

bukvJay)~’ 

bwMt-dw)~’ 

(ma/kg-day)-’ 

(mglkgday)’ 

2.OE-07 

1.6E-08 

5.6E-08 

4.6E-08 

35E-09 

4.1E-08 

3.6G07 

Total Risk Across All Exposure Routes/Pathways 11 3.6E-07 

(1) Specify Medium-SpeciW (M) or Route-Specific (R) EPC selected for risk calculation. 
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TABLE 7.2%. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO INDOOR AIR 

SITE 11 

NSW-WHITE OAK, SILVER SPRING. MARYLAND 

cenarto Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: IndoorAir 

Receptor Population: Resident 

EXpOSUW 

I 

Chemical 

RWte of Potential 

ds-1 .P-Didllomethene 

1,2Mchlmethane 

Etwmdichlaomethane 

Carbon tetrachloride 

chbrofixm 

Tetrachlomethene 

Medium 

EPC 

value 

7.01 E-04 

9.34E-03 

1.38E-03 

3.60E434 

6.48E-04 

1.62E-03 

1.64E-03 

~TridWoethene I 1.06E-02 

II I @WI I 

Medium 

EPC 

Units 

Route 

EPC 

Value 

1.74E-05 

4.24E.05 

2.65E-06 

3.98Ea7 

1.6OE-05 

6.59EM 

2.65E-05 

1.03E-04 

(I) Specify MediumSpecMc (M) or RouteSper& (R) EPC selected for hazard calculation. 

Route 

EPC 

Units 

mm’ 

mm’ 

m’ 

mglm’ 

mqlm’ 

mgim’ 
mglm’ 
mglm’ 

EPC 

S&Cted 

for Hazati 

Calculation (1) 

Intake 

(Non-Cancer) 

6.9E-08 

2.2E-05 

1.4E-06 

2.OE.07 

6.2E.06 

4.4E-06 

1.4E-05 

5.3E-05 

Intake 

:NmCemr) 

Units 

Reference 

Dose 

1.40E-03 

5.71E-04 

6.6OE-05 

1.40E-01 

Reference Reference 

Dose Units Concentration I - 
mvWdav NA 

mglkg-day NA 

WwW NA 

mgntg-day NA 

m@NWY NA 

W’N-d~Y NA 

mglkgdw NA 

wWFW NA 

ross All Exposure Route 

Reference 

:oncanbation 

Units 

=T== 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

9.7E-04 

1.4E02 

5.lE02 

9.7E-05 

6.7E-02 

6.7E-02 
- 

WCII linhr’-“IResCTExls Table7 4’ -‘9 1O:ll AM 
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TABLE 6.23a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO INDOOR AIR 

SITE II 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

]Scenadc Timeframe: Future 

Medium: Gmundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Resktent 

Receptor Age: Child (O-6 Years) 1 * 
c&3-1,2-Dichlomethene 

1,2-Dichlorcethane 

Bmmodichlommethane 

Carbon tetrachloride 

Chloroform 

Tetrachloroethene 

Ttichlomethene 

Itotal) 

Medium 

EPC 

Value 

Medium Route 

EPC EPC 

Units Value 

7.01E-04 mg/L 

934E-03 mg/L 

1.36E-03 mg/L 

3.8OE-04 mg/L 

6.46E-04 m9R 

162E-03 mglL 

1 ME-03 mg/L 

1.74E-05 

4.24E-05 

2.65E-06 

3Q6E-07 

1.6OE-05 

6SQE-06 

2.65E-05 

l.O3E-04 

Route 

EPC 

Units 

me/m 

mglm3 

mg/m’ 

mg/m’ 

mg/m’ 

mg/m’ 

ma/m’ 

mg/m3 

I 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

2.5E-07 

6.2E-07 

3.9E-06 

5.6G09 

2.3E-07 

1.3E-07 

3.9E-07 

1.5E-06 

Intake 

(Cancer) 

Units 

mglkgday 

mglkgday 

w&t-day 

mglkgday 

fWk9-W 

mglkg-day 

WkvW 

mglkgday 

Cancer Slope 

Factor 

1.75E-01 

Q.lOE-02 

5.30&02 

6.10E-02 

2.00E-03 

6.00E-03 

Cancer Slope 

Factor Units 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk ‘I” 
., 

4.5E-06 

3.5E-09 

1.2E-06 

l.OE-06 ^ 

7.6E-10 

Q.lE-09 

8.1E-08 

8.1 E-08 

(I) Specify Medium-Specific(M) or Route-Specifc (R) EPC selected for risk calculation. 

WOI 1 inhChildResCTE.xls Table8 12/2/99 10: 11 AM 



TABLE 4.24 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposure Paramete Parameter Deffnition Unite RME RME Cl-E CTE Intake Equation/ 
Route Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Inhalation CaSr Chemical Concentration in Air (mm-d D&Jed EPA 1989a Derived EPA 1989a Chronic Dally Intake (CDI) (mg/kgday)= 

IRa Inhalation Rate (m%r) 0.5 EPA 1998a 0.5 EPA 1989a FTxFFw 

EF Expaura Fraquanoy WwsEyear) 350 EPA 1993a 234 EPA 1993a BWxAT 

ED Exposure Duration Wars) 8 EPA 1993a 2 EPA 1993a 

ET Exposure Time (hrlday) 24 EPA 1993a 24 Professional Judgemenl 

BW Body Weight (kg) 15 EPA 1989a 15 EPA 1989a 

AT-C Averaging Time (Cancer) (days) 25.550 EPA 1989a 25,550 EPA 1989a 

AT-N Averaging Time (Noncancer) (days) 2,190 EPA 1989a 730 EPA 1989a 

e Calculations 
Inhalation Intake = (Cair x Ira x Et x EF x ED) / (BW x AT) 

WOllin~’ VResout.xls Table4-1 13” * 10:13AM 



TABLE 7.24. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO AMBIENT AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

of Potential 

da-l.2-DiCfll~thalla 

1,PDlchlciuethane 

cafwntetrachlorlde 
Chlwofonn 

Tatrarhloroathene 

Ttkhlwoethana 

Medium 
EPC 
V&i+ 

< 
7.01E-04 

9.34E-03 

1.36E.03 

3.6OE04 

6.46E-04 

1.62E-03 

1.64E.03 

1.06E02 

(1) Spaclfj Madium-Spa~& (M) or RoutaSpacitic (R) EPC saledad for hazard calculation. 

Route 

EPC 

Units 

EPC 
Salacted 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancar) 

2.7E-06 

6.5E08 

6.9E-09 

1.4E-69 

2.5E.06 

1.6E-06 

4.2E-06 

1.7507 

Intake 

I 

Reference 

(Non-Cancer) Dose 

Unita 

Reference 

Dose Unit.5 

Unita 

I I 
NA 

NA 

7 NA 

NA 

NA 

NJi 

I 
NA 1 
NA 

NA I 5.OE-06 

f&l I 
NA 4.3E-05 

NA 1.6E-04 

NA 3.OE.07 

NA 1 NA 1 
I 1 2.3E-04 

Total Hazard Index Across All Exposure RouteMPathways 1 2.3Eo4i 

Vi01 IinhChildReaoutxlr Table7 12/2/99 10:13AM 



TABLE 8.24. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO AMBIENT AIR 

SITE II 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 

Exposure Chemical 

R&e of Potential 

c&1,2-Diiloroethene 

1.2~Diiloroethane 

Bromod!!lommethane 

Carbon tetrachloride 

Chloroform 

Tetrachloroethene 

Trichlomethene 

(total) 

7.01E-04 me/L 3.50E-08 mg/mJ 

934E-03 mg/L l.lOE-07 mg/m3 

1.38E-03 mglL 9.04E-09 mg/m’ 

3.80E-04 mg/L 1.78E-09 mg/m3 

8.48E-04 mg/L 3.21 E-08 mglm’ 

I .82E-O3 mg/L 2.07E-08 mglm3 

1.84E-03 ma/L 542E-08 mg/m3 

1 .OBE-02 ma/L 2.21E-07 mg/m3 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) I 

Intake 

(Cancer) I 

Cancer Slope Cancer Slope Cancer 

Factor I Factor Units I Risk 

2.3&09 

7.3E-09 

5.9E-10 

1.2E-10 

2.1 E-09 

1.4E-09 

3.8E-09 

t 
Ow#it-day)- I 4.OE-10 

(mglkg-day)” 

(me/kg-day)’ 5.4E-11 

Owkoday~’ 

(mg/kgday)“ 

Owb-dW’ 

OwMwW)” 

l.lE-10 

l.lE-10 

7.1E-12 

1 .SE-08 rWkwW 6.00E-03 (mglkgday)’ 8.7E-11 
I I I 1 ‘.7E-10 

I Units 
I 

I 

(1) Specify Medium-Spectfc (M) or Route-Specific (R) EPC selected for risk calculation. 

Total Risk Across All Exposure Routes/Pathway8 11 7.7E-10 

WOI 1 ir+nr’tildRe80ut.xf8 Table8 12/7’*’ IO:14 AM 



Chemical 

of Potenltal 

conarm 

Medium 

EPC 

Value 

ciP1,2-Dichlwoethane 

I ,2-Didllomethane 

Bmmc&hlommatharm 

carbon tebacwlida 

Tab’ad&ma~ 

7.01E.64 

9.34E-03 

1.36E.03 

3.6OE-04 

6.46E.04 

1.62E-03 

1.64E-03 

TABLE 7.24a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF CHILD RESIDENTS TO AMBIENT AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium 

EPC 

Units 

Rwte 

EPC 

Value 

3.50E08 

l.lOE-07 

9.04E-09 

1.76E-09 

3.21E-08 

2.07EJJ6 

5.42E-06 

2.21E-07 

Rwta 

EPC 

Units 

mmf 

mm’ 

mgm’ 

mghn’ 

mplm’ 

mm3 

mgm’ 

mgm’ 

EPC 

sewed 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

1.8E08 

5.7E-06 

4.6E-09 

9.2E-10 

1.6E.06 

l.lE-08 

2.6E.06 

l.lE-07 

Intake 

[Non-Cancer) 

Units 

mg(kgdaY 

mg/kgdw 

WWaY 

WWdaY 

mglkg-day 

w?NdaY 

w%-daY 

WagdaY 

Total t 

(1) Spsc@ MedlUm-SpWic (M) or Route-Spac%c (R) EPC selected for hazard calculation. 

Rafarancs 

Dose 

1.40E.03 

5.71E.04 

WOE05 

1.40E-01 

wd Index 

Dose Units / 

- 
w%daY NA 

WW-W NA 

wW-daY NA 

mglkgdw NA 

WW-daY NA 

WwdaY NA 

wb-day NA 

mwk9-w NA 

ross All Exposure Rout{ 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Hazard 

Quotient 

3.3E-96 

2.9E-05 

1.2E.04 

2.OE.07 ’ 
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TABLE 8.24a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF CHILD RESIDENTS TO AMBIENT AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

IScenario Timeframe: Future 

EXp0.W~ 

Route 

Chemical 

of Potential 

Concern Value Units Value Units 

alation 7.01 E-04 ma/L 350E-08 mg/m* 

cis-1.2~Diiloroethene 934E-03 mg/L l.lOE-07 mg/m3 

1.2~C8chloroethane 1.38E-03 me/L 9.04E-09 mglm3 

Bromodichloromethane 3.8OE-04 mg/L 1.78E-09 mglm3 

Carbon tetrachloride 648E-04 mg/L 3.21E-06 mglm’ 

Chloroform 1.62E-03 mglL 2.07E-08 mg/m3 

Tetrachloroethene 1.84E-03 mslL 542E-08 mglm’ 

Trichloroethene l.O8E-02 mg/L 2.21 E-07 mglm3 

Rotal) I I I I 

(1) Specify Medium-Specifffi (M) or Route-Specifffi (R) EPC selected for risk calculation 

WOI li+^hildResoutCTE.xIs Table8 

EPC Seiected 

for Risk 

Calculation (1) 

B.lE-10 mgikg-day 

1.6E-09 mglkg-day 

1.3E-10 mglkg-day 

2.6E-11 mglkg-day 

4.7E-10 mglkg-day 

1.75E-01 

9.10E-02 

5.30G02 

~wh-day~’ 

(mglkgday)’ 

(mglkgday)’ 

b’WWW)~’ 

OwkdW“ 

3.OE-10 mglkg-day 8.10E-02 

7.9E-10 mglkg-day 2.00E-03 

3.2E-09 malko-dav 6.00E-03 (mglkgday).’ 

Cancer 

Risk 

B.OE-11 

1.2E-11 

2.5E-11 

2.5E-11 

1.6E-12 

1.9E-11 

1.7E-10 
_-- _- 

Total Rlek Across All Exposure Routes/Pathways 11 1.7t-IO 

12l”‘“Q IO:14 AM 



TABLE 4.25 

Scenario Timeframe: Future 

Medium: Gmundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Populatton: Day Care Child 

Receptor Age: Child (OS Years) 

‘arite 1 Parameter Definition 

Cair Chemical Concentratten in Air 

IRa Inhalation Rate 

EF Exposure Frequency 

ED Exposure Duration 

ET Exposure Time 

BW Body Welght 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Noncancer) 

Units 

OWm9 
(m%rr) 

(daytly=r) 

Wars) 

(hrldw) 

(ku) 

(days) 

tdavs) 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Derived EPA tB6Bc 

1.2 EPA 1998a 

250 EPA 1993a 

6 Professional judgement 

8 Professional judgement 

15 EPA 198Bc 

25,550 EPA 198Bc 

2.190 EPA 1989~ 

CTE 

Value 

CTE 

Rationale/ 
Reference 

Intake Equation/ 

Model Name 

DerbK!d EPA 1989c 

1.2 EPA lBB8a 

219 EPA 1993a 

3 Pmfassienal Judgemant 

4 Professional Judgement 

15 EPA 198Bc 

25.550 EPA 198Bc 

1 .QQ5 EPA 198Qc 

Chronic Daily Intake (CDI) (mgncgday)= 

FTwFFm 
BWxAT 

. 

Calculations 
Inhalation intake = (Cair x Ira x Et x EF x ED) I (BW x AT) 

WOllinhDC.xls Table4-1 12Ql99 10:44AM 



TABLE 7.25. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF DAY CARE CHILDREN TO INDOOR AIR 

SITE 11 

NSW-WHITE OAK, SILVER SPRING, MARYLAND 

Receptor Age: Child (O-6 i’aars) 

Ex+losum I Chemical 

I 

Medium Medium 

RCUte of Potential EPC EPC 

Value Units 

WC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

7.6E06 

1.9E-05 

1.2E-06 

1.7E-07 

7.OE-06 

3.6E-W 

1.2E-05 

4.5E-05 

intake 

(Non-Cancer) 

Units 

w%daY NA 

I 

Reference 

C0nC%!ltMi0ll 

Hazard 

Quotient 

Units 

ACrOSS All tX~SUlP KOUW 

(1) Spedfy MedlumSpeclW (M) or Rcuta-SpedRc (R) EFC selected for hazard calculation 

WOI IinE .ls Table7 ‘“.-‘09 10:42AM 



TABLE 8.25. REASONABLE MAXIMUM EXPOSURE (RME) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF DAY CARE CHILDREN TO INDOOR AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: indoor Air 

Receptor Population: Day Care Child 

Receptor Age: Child (O-6 Years.) 

ExposurE 

Route 

~halation 

Chemical 

of Potential 

Concern 

> 
I .l-Diiloroethene 

cis-1.2-Dichlomethene 

1.8Diiloroathane 

Bromodichldromethane 

Carbon tetrachlotide 

Chloroform 

Tetrachkwoethene 

Trichloroethene 

Medium 

EPC 

Value 

7.01E-04 

9.34&03 

1.38E-03 

3.8OE-04 

8.48E-04 

1.82E-03 

1.84E-03 

1 .OBE-02 

Medium 

EPC 

Units 

mglL 

ma/L 

mg/L 

WL 

mg/L 

mglL 

ma/L 

mg/L 

Route 

EPC 

Value 

1.74E-05 

4.24&05 

2.85E-08 

3.98E-07 

I .6OE-05 

8.59506 

2.85G05 

l.O3E-04 

(I) Specify Madium-Spacifff (M) or Rout&pacific (R) EPC selected for risk calculation 

Route 

EPC 

Units 

mglm” 

ma/m’ 

mglms 

mglm’ 

mglm3 

mg/ms 

mglm’ 

I 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

6.5E-07 

1.8E-06 

1 .OE-07 

1.5E-08 

6.OE-07 

3.2E-07 

9.9E-07 

3.9G06 

Intake 

(Cancer) 

Units 

mglkgday 

w&vW 

mglkgday 

mglkg-day 

mglkgday 

mg/kg-day 

mglkg-day 

mglkg-day 

Cancer Slope 

Factor 

1.75E-01 

9.1 OE-02 

530E-02 

8.1 OE-02 

2.00E-03 

6.00E-03 

Cancer Slope 

Factor Units 

Total Risk Acmss All Exposurs RouteslPathwayr 

Cancer 

Risk 

l.lE-07 

9.1E-09 

3.2G08 

2.8E-08 

2.OE-09 

2.3E-08 

2.1E-07 

LIE-07 

WOI 1 inhDC.xls Table8 12/2/99 IO:42 AM 



~Scenario Timeframe: Future 

Medium: Groundwater 

Expsure Medium: Air 

Exposure Point: Indoor Air 

ReceDtw Powlation: Dav Care Child 

R&WA& Child (0S;ean) 

ds-1,2-Dichkx&ene 

1,2-Dichlomethane 

Smmodichlwwnethane 

Carbon tetrechloride 

Tebad~lometkene 

Medium 

EPC 

Value 

7.01E-04 

934E-03 

1.36E-03 

3.80E-04 

6.46E04 

1.62E-03 

1.64E-03 

1 B6E-02 

TABLE 7.25a. CENTRAL TENDENCY EXPOSURE (CTE) 

CALCULATION OF NON-CANCER HAZARDS FROM EXPOSURE OF DAY CARE CHILDREN TO INDOOR AIR 

SITE 11 

NSW-WHITE OAK, SILVER SPRING, MARYLAND 

Medium 

EPC 

Units 

RWtE Route 

EPC EPC -L Value Unit.9 

(1) Specify MediumSptfic (M) or Route-Spedfic (R) EPC selected for hazard calculation 

EPC 

selected 

for Hazard 

Calwlation (1) 

Intake 

(Non-Cancer) 

3.3E06 

6.lE-W 

5.1E-07 

7.6E-06 

3.1E-W 

1.6E-06 

5.1E-06 

2.OE-05 

Intake 

(Non-Cancer) 

Units 

- 
Total I 

Reference 

Dose 

1.40E-03 

5.7lE-04 

6.6OE.05 

1.40E-91 

Reference 

Dose Units 

Reference 

:oncentmtior 

NA e 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

===Tir- 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

nrd Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

3.6E-04 

5.4E.03 

1.9E-92 

3.6E-05 

2.5E-02 

7zE 
4 

IiVOllin’ TE.xts Table7 , 79 IO:43 AM 
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TABLE 8.25a. CENTRAL TENDENCY EXPOSURE (GTE) 

CALCULATION OF CANCER RISKS FROM EXPOSURE OF DAY CARE CHILDREN TO INDOOR AIR 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Scenario Timeframe: Future 1 
Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Indoor Air 

Receptor Population: Day Care Child 

Receptor Age: Child (g-6 Years) 

EXpOSUnt 

Route 

Chemical 

of Potential 

Concern 

Carbon tetmchlorfde 

Chloroform 

Tetrachloroethene 

Trichloroethene 

I(total) 

Medium Medium 

EPC EPC 

Value Units 

7.0lE-04 

9.34G03 

1.38E-tl3 

3.80E-04 

6.48E-04 

1.62E-03 

1.84B03 

1 .OBE-02 

mg/L 

mg/L 

me/L 

mg/L 

mg/L 

mg/L 

me/L 

mglL 

Route 

EPC 

Value 

1.74E-05 

4.24E-05 

2.65E-06 

3.96E-07 

IXOE-05 

859E-06 

2.65E-05 

l.O3E-04 

(1) Specify Medium-Specific (M) or Route-Specific(R) EPC selected for risk calculation 

Route 

EPC 

Units 

Wm 
J 

mglm’ 

mg/m3 

mglm3 

mglm’ 

mgIm3 

mglm3 

mglm3 

EPC Selactad 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

1.4E-07 

3.5E-07 

2.2G08 

3.3E-09 

1.3E-07 

7.1E-08 

2.2E-07 

8.5&07 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

1.75E-01 

9.10E-02 

530E-02 

8.1 OE-02 

2.00&03 

6.OOE-03 

Cancer Slopa 

Factor Units 

WWW 
mg/kg-day 

m#a-dw 

w@W 

m!#gday 

m@g-day 

wOwJay 

m&t-W 

OWWW’ 
(me/kg-day)’ 

(mg/kg-day)’ 

VWkg-W)“ 

(mg/kg-day) 

(mg/kg-day)’ 

OWb-WY’ 

0wMi-W)~’ 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

- 
2.5E-08 

2.OE-09 

7.OE-09 

5.7809 

4.4E-10 

5.1 E-09 

4,5E-08 
- 

4.5E-08 

WOl linhDCCTE.xls Table8 1212199 IO:43 AM 



c TABLE 9.1. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - FULL TIME VUORKER 

SITE 11 

NSWZ-Wl-lITE OAK, SILVER SPRING. MARYLAND 

Carcinogenic Risk 

TableQF ‘Wxls 

If 

l’“‘q9 7:35AM 

Sk 



TABLE %,a. CENTRALTENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARCS FOR COP0 _ FULL TIME WORKER 

SITE 11 

NSW-WHITE OAK. SILMR SPRING. MARYLAND 

Pdnt 

3.4EUS 

2.7Eo8 

9.4E-s 

7.7E.m 

HE-10 

6.8E49 

Caninogenic Risk Chemical 

Plinwy 

Target Organ 

Liver 

SlcQd 

1.6E-04 

2.4E.03 

6 BE-03 

1 BE45 

1.6E04 

2.4E.03 

6 6E.03 

1 BEa 

TableSFlWCTE.xls 12/3/99 7:37 AM 



TABLE 9.2. REASONABLE MAXMUM EXPOSURE (RME, 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -MAINTENANCE I UTILIN WORKER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Surface Wat 

Table9F’ ?MErev.xls q-‘-99 7.38 AM 



, 

TAQLE 8.28. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - MAINTENANCE I UTlLlN WORKER 

STE 11 

NSW-WHITE OAK, SILMR SPRING, MARYLAND 

I 

J 

TableSMUWCTErev.xls 1213199 7:39 AM 



TABLE 9.3. REASONABLE MAXIMUM EXPOSURE IRME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 -CONSTRUCTION WORKER 

SITE 11 

NSWC-WITE OAK. SILMR SPRING, MARYLAND 

ScanadoTimeh’ama: Futum 
ReceptW Pap”la(ia”: COnSWOn ‘.WkW 

Tables’ ‘MErev.xls ‘*‘V99 7:40 AM 



TABLE 8.38 CENTRALTENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS ANDHAZARLX FOR COP0 -CONSTRUCTION WORKER 

SITE 11 

NSW-WITS OAK, SILVER SPRING. MARYLAND 

TableSCWTErev.xls 1213199 7.41 AM 



. . . 

TABLE 9 4. REASONASLE MAXMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKSAND HAUIRCS FOR COPCs -ADULT RECREATIONAL USER 

SITE 11 

NSWZ-WHITE OAK, SlLVER SPRING. MARYLAND 

Certincgenic Risk 

Total R,tk Across Sumtce Wat6 

Total Risk Across Sedimm 

TableSw ‘EXIS 1’ ‘9 7.42 AM 



TABLE 9.4a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs _ ADULT RECREATIONAL USER 

SITE II 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Total Risk Across Surface Wal 

Total Risk Acxuss Sadi 

Total Hazard Index Acmss All Media and All Exposure Routes 1 2.3E-02 [ 

Total Liver HI = 

Total Risk Across All Media and All Exposure Route Total Kidney HI = 

Total lmmuma HI = 

Total Skin HI = 

1213199 7~43 AM 



TABLE 9.5. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADOLESCENT TRESPASSER 

SITE 11 

NSWZ-WHITE OAK, SILVER SPRING, MARYLAND 

Receotor Po~uletion: Tresoasser 

Medium Eq3osure 

Point 

aface water Surface Water 

I I 

Omite Diitches 

tiinwnt Sediment I I Onsito Diitdres 

umodichkwamethane 

lbmfoml 

Total Risk Awoss Sutface Watt 

Total Risk Across Sedimel 

Chemical Non-Cardnogenic Hazard Quotient 

Ingestion Inhalation Denal ExpoSUn, 

Routes Total Target Oqan Routes Total 
- 

7.9E-09 Bmmodichlwomethane Kidney 2.2E-05 2.2E-05 4.4E.05 

1.9E-09 # Chloroform I Liver 1 1.OE-04 1 1 l.lE-04 1 2.2E-04 

2.4E.05 

7.6E-06 
knmundc@cal. 

Nails 
2.OE-01 l.lE+OO 1.3EtOO 

1.3E45 
II 

Total Liver HI = 

Total Risk Across All Media and All Exposure Routes Total Kidney HI = 

Total lmmume HI = 

Total Skin HI = j 1 2.2E02 

TableQtr ‘ME.xls I”‘-“‘97:43AM 



TABLE 9.5a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -ADOLESCENT TRESPASSER 

SITE 11 

NSW-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk NonCatinogenic Hazard Quotient 

Total Risk Across Sedimen 

Total Liver HI = 

Total Risk Aaoss Atl Media and All Exposure Routes 1 8.4E-06 a 

Total knmume HI = 

Total Skin HI = 

Table%respCTE.xls 12/3/99 7144 AM 



. . 

Medium 

- 
roundwater 

TABLE 9.6. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -DAY CARE CENTER CHILD 

SITE 11 

smnatlo Timeframe: Future 
leceptor Population: Day Care Center Child 
!WeptorAga: Child 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

EXpSU”3 

Medium 

Expowf- 
Point 

Chemical 

Onslte l-Dichlomthem, 

1.2~Dichlomethene 

Dichloroethane 

modichlommethane 

traCMofoethe!W 

Total 

Catinogenic Risk 

nhalatior Dermal 

l.lE07 

9.1E-09 

3.2E-08 

2.6E.W 

2.OE-09 

2.3E-08 
- 

s-l,2-Dichloroethene 

2-Dichlomethane 

mcdichlommethane 

ik Acmss Gmundwate 2.lEJl7 

Primaly 

Target Organ 

Liver 

Blood 

Ingestion Deimal Exposure 

Routes Total 

9.3E-04 9.3E-04 

Kidney 

Liver 

Liver 

Liver 

CNS 

1.2E-02 

4.4E.02 

8.3E-05 

1.2E.02 

4.4E-02 

9.3E-05 

Total Hazard Index Across All Media and All Ex 1 5.7E-02 

Non-Carcincgenic Hazard Quotient 

Across All Media and All Expasura Routes 2.lE-07 Total Liver HI = 

TableQF’ ‘*E.xls 1”‘. -9 7:48 AM 



TABLE 9.h. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs -DAY CARE CENTER CHILD 

SITE 11 

NSW-WHITE OAK, SILVER SPRING, MARYLAND 

Cardnq%nic Risk NwCanWogenic Hazard Quottent 

s-1.2-Dichlomthene 

2-Dichlomethane 

idIommethane 

s-l .2-Dtchloroethene 

2-Dichlomethane 

romodiehlomnethane 

Across All Media and All Exposure Routes 1 1 4.5E-08 Total Liver HI = 

TableQDCCTExis 12/3/99 7148 AM 



TABLE 9.7. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 -ADULT RESIDENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING. MARYLAND 

Non-Carcinogenic Hazard Quotient Carcinogenic Risk II Chemical EXpOSW9 

Point 

Chemical 

Inhalation inhalation I Dental 

- 
1.5E-07 

4.2E-06 

9.lE-04 

1.6E-04 

6.6E05 

2.OE-95 

6.2E-07 5.9E-07 

3.1E-07 5.9E-06 

1.9E-06 

1.6E-07 2.4E-07 

3.9EJI7 9.OE-09 

1.3E-OB 6.5E-07 

‘2.1E.07 2.lE-07 

1.3E-07 

Eqhxure 

Routes Total 

5.4E-04 

2.9E-03 

1.4E+Ol 

Primary 

Target Organ 

Kidney 

Liver 

Immunological, 
Nails 

Skin 

Liver 

Blood 

Kidney 

Liver 

Liver 

Liver 

CNS 

Ski” 

Ingestion 

1.6E-04 7.9E-06 

1.6E-06 

7.6E-07 

l.lE-05 

5.4E-06 

7.OE-06 

4.OE-06 

1.2Ebs 

2.2E-07 

7.9E-07 

9.3EoB 

9.OE-07 

l.lE-06 

4.2E-05 

L - - 

Total Risk Aaoss Surface Watf 

Total Risk Acmss Sedimer 

Total Risk Acmss Gmundwats 

Surface Water 3.5E-04 

2.OE-03 

1.3E+Ol 

1.3E-01 

3.2E-M 

2.4E-03 

6.3E-05 

4.5E-05 

7.7E-03 

4.3E-04 

3.6E-03 

9 3E-03 

6.3E-04 

7.OE-04 

Onsite Diltches ichloromemane 

Onstte Dlltches sdiment Sediment 8.2E-01 

4.5E-92 

2.1E-93 

2.6E-02 

1.3E-93 

5.2E-04 

2.5E-02 

4.4E-03 

5.OE-03 

4.9E.02 

2.7E-01 

1.7E-02 

5.5E-91 
- 

rdor-1260 Ilk nit 2.7E05 b enic 1.7E.01 

2.5E-03 

2.6E.02 

6.5E-03 

5 7E-04 

4.6E-02 

1.7E-01 

&BE03 

5.6E-02 

2.6E-01 

1.6E-02 

5.5E-01 
” 

roundwater 5.2E-06 

1.6E-06 

2.4E-07 

1.2E-06 

4.9E-07 

1.6E-06 

1.5E-C6 

4.2E-05 

lxwiboemene 

s-1.2-Dichloroethene 

P-Dirhloroemane 

-Dichloroethene 

12-Dtchloroemens 

chloromemane 

him tetrachloiide 

7.2E-03 

1.5E-02 

1.6E-01 

1.4E-04 

System 

Thyroid Effects 

Total Hazard Index Across All Media and All E-sure Routes 1 1.5E+Ol 

Total Liver HI = 

Total Kidmy HI = 

Total Blood HI = 

Total Immune HI = 

Total Risk Awoss All Media and All Exposure Routes 1 1.3E-03 

I”““39 751 AM TableQF ?esRMErev.xls 



TABLE 9.7a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Cafcinogenic Risk Chemical Non-Cardnogenic Hazard Duotfent Exfw%we 

Point 

Chemical 

nhalatfon Ingestion Dennal Dennal Primary 

Target Drgan 

Kidney 

Liver 

EXpSUi-e 

Routes Total 

8.9E-05 

3.6E.64 

Routes Total 

LIE-08 

2.2E-69 

8.3E-05 

2.6E08 

1.9Eo6 

5.OE-07 

7.1E-07 

2.4E-65 

8.9E-65 

8.5E-05 

2.7E-04 

Dnsite Diitcfms 

Dnsite Diitcfws 

s-1.2-Dfchforoemene 

2Dichlomethane 

wnodfchforomemane 

rbon tetradtlcffde 

3.OE-69 

5.4E-10 

5.OE-08 

3.6E-07 

2.6E07 

2.4E-07 

5.4E.67 

8.0E.99 

1.7E89 

8.3E.05 

2.2E-C6 

1.6E-w 

2.7E-07 

8.1E.68 

8.2E-09 

2.6E-89 

3.3E-08 

1.2E-09 

9.0E-98 

2.9E88 

8.6E-08 

umodichkxomemane 

hlomfom 

OdOf-1260 

odor-1254 

UCJOr-1260 

set-tic 

WJichlofoemene 

s-1.2-Dichlomethene 

P-Dichloroemane 

wncdichloromemane 

srbon tetrachloffde 

~lorof0ml 

nradtiwoethene 

ichlcfoemene 

sonic 

@Wry 

nmonium Perchlorate 

Immunotogical, 
Nails 

Ski” 

Liver 

Blood 

Kidney 

Liver 

Liver 

Liver 

CNS 

Skin 

8.9E-02 

5.2E-03 

1 .OE-O3 

1.2E-02 

5.9E.94 

2.4E-04 

1.2E-02 

2 lE.63 

2.4E-03 

2.3E.92 

1.3E01 

8.OE-03 

2.6E51 

BX Across All 

5.8E.01 

8.OE-03 

1.5E-64 

l.lE-03 

3.OE-05 

2.1E-05 

3.7E-03 

2.OE.84 

1.7E.63 

4.4E-63 

3.2E04 

2.7E-64 

l.lE-62 

-our&water 9.2E-68 

1.6E57 

3.OE-68 

l.lE-07 

1.3E-68 

1.2E.67 

1.5E-07 

4.2E-05 

3.6E-08 

2.4E-68 

4.7E-08 

1.9E-09 

2.8E-08 

- 
Total f AQOSS 5 see Wate 

Total Risk Awss Sedimen 

Total Risk Across Gmundwate 

l.lE-03 

1.3E-62 

3.4E.63 

2.6E-64 

2.4E.62 

7.OE02 

4.1E-03 

2.7E-62 

1.3E-01 

8.3E.03 

2.6E-01 
. 

sure Routes 1.2E+OO 

2.0E-07 

3.3E-08 

1.7E-07 

6.1E-68 

2.1E-07 

2.1E-07 

4.2E-05 

2.8E.93 

8.OE-03 

6.8E-02 

8.8E-05 

System 

Thyrofd Effects 

Total Hazard 8.3E05 

5.OE-06 

4.4E-05 Total Liver HI = 

Total Kidney Hi = 

Total Blood HI = 

Total lmmume HI = 

Total Thyroid HI = 

Total Skin Hi = 

Total Risk Acmas All Media and All Exposure Routes pErj/ 

12/3/99 7:52 AM 



TABLE 9.8. REASONABLE MAXIMUM EXPOSURE (RME) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Exposum 

Medium 

Non-Catinogenic Hazard Quotient 

nhalation Ingestion Inhalation Dennai Exposure 

Routes Total 

Denal Pnmefy 

Target Dqan 

Kidney 

Liver 

Ingestion 

9.2E-08 

2.1E-08 

9.1E-07 

2.6E-05 

1.3E05 

1.8E-95 

2.3E.C6 

6.9E-07 

1.3E07 

4.8E-07 

5.4E-08 

5.2E-67 

8.5E07 

2.58-05 

8.6E64 

4.0E-93 

6.4E-04 

3.7E-03 

1.5E-03 

7.7E.03 

Onsite Diithes idrloromemane 

Dnsite Diitches 

s-1.2.Dtchlofeemene 

chloromemane 

rbon tetrachloride 

8.8E-08 

1.9E-08 

4.lE.64 

8.1E05 

3.9E-65 

9.0E06 

2.1E.67 

2.1E-65 

8.7E-09 

8.5E-98 

3.2E-09 

2.3E.07 

7.4E-98 

4.5E-05 

tiiment 
Immunological, 

Nails 
7.7E+W 2.4E+Ol 3.1E+Ol 

Skin 4.2E-01 2.3E-01 6.6E.01 

Liver 5.0E-93 4.5E-04 5.4E-03 

Blood 6.OE-02 3.4E-93 6.3E-02 

2.9E-03 3.2E-02 8.9E-05 3.5E-02 

Kidney 1.2E.0-3 6.3E-05 1.3E-03 

Liver 5.9E-02 5.7E-02 l.iE.62 1.3E-61 

Liver 1 .OE02 7.0E-01 8.1E.04 7.1 E.91 

Liver 1.2E-02 . 5.4E-04 5.1E-03 1.7E-02 

CNS l.lE-01 1.3E-02 1.3E-01 

Skin 8.4E-01 1.2E-03 6.4E-01 

Autoimmune 
system 

4.OE-02 9.9E-04 4.1E.62 

Thyroid Effeds 1.3E+OO 2.2E-03 1.3E+OO 
- II 

Total Hazard Index Across All Media and All Exposure Routes (LE+Ol i 

roundwater 5.9E.67 

3.5E-07 

1.5E-07 

4.2E-07 

1.3E-08 

2.2E-07 

3.1E-06 

l.lE-66 

1.4E-07 

6.9E.97 

4.8E-07 

7.7E.07 

9.5E-07 

2.5E-05 

l.l-Dichlomemene 

ciS-1,2Dlchl0roemene 

1.2-Dichlorwmane 

Water 

i 

arbon tekachldtide 

hlorofonn 

etrachlonxthene 

dchloroethene 

rsenic 

Memsy 

Total Risk Across SurMce Wate 

Total Risk Across Sedimen 

Total Rlsk Across Gmundwate Total Liver HI = 

Total Kidney HI = 

Total Blood HI = 

Total lmmume HI = 

Total Thyroid HI = 

Total Skin HI = 

Total Risk Across All Media and All Exposure Routes 1 8.3E.04 

TableQr’ .. ‘qesRMErev.xls ‘-“‘99 752 AM 



TABLE 9.8a. CENTRAL TENDENCY EXPOSURE (CTE) 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COP0 - CHILD RESIDENT 

SITE 11 

NSW-WHITE OAK, SILVER SPRING, MARYLAND 

Recaotor Aae: Child 

s-1.2-Dichloroethelle 

2-r%cMomsmane 

ChlofOIWhane 

arbon Machloride 

s-l .2Jxhlwoethent, 

,2-Dichloroathane 

ichbMIWthane 

monium Perchlorate 

Total Risk Across Sedimen 

Total Risk Across Gmundwate 

Total Risk Acmss All Media and All Exposure Rot&s 

urn Perdllorate 

Total Liver HI = 

Total Kidney HI = 

Total Blood HI = 

Total lmmume HI = 

Total Skin HI = 

TaMe9ChildResCTErev.xIs 12/3/99 754 AM 



TABLE 10.1. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY -FULL TIME WORKER 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Medium 

rowhater 

EXPOSW 

Medium 

Water 

Ewpa- 

Point 

Onsite 

Chemical 

nhalatior Dermal EXpOSUW 

Routes Total 

Total Risk Across Groundwale 

Aaoss All Media and All Exposure Routes 

Chemical 

Primary 

Tsmet Oman 

NonCsrcinog&ic Hazard Quotient 

ExpoSUre 

Routes Total 
ci 

Total Hazard Index Across All Media and All Exposure Routes 

Total Liver HI = 

TablelO’ “WE.xls I?’ ’ IO:21 AM 



TABLE 10.2. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY - MAINTENANCE I UTILITY WRKER 

SITE 11 

NSW-WHITE OAK, SILVER SPRING. MARYLAND 

bcenario Timeframe: Future II 
Receptor Population: Mainlenanm I Utility Worker 
Receptor Age: Adult 

Medium Exposm 

Medium 

Exposure 

Pcint 

Total Risk Across Subsurface So 

Total Risk Across Surlace Wate 

Total Hazard Index AQOSS All Media and All Exposure Routes 

Total Risk Across Sedime 

Total Risk Aca-oss Gnxmdwal 

Total Risk Across All Media and All Exposure Routes prjj 

Total Liver HI = 

Total Kidney HI = 

Total Blood HI = 

Total lmmume HI = 

Total Thyroid HI = 

Total Skin HI = 

TablelOMUWRME.xls 12l3199 IO:22 AM 



TABLE 10.3. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY-CONSTRUCTION WORKER 

SITE 11 

NSW-WHITE OAK, SILVER SPRING, MARYLAND 

Carcinogenic Risk NonCardnogenlc Hazard Quotient 

Total Risk Across Surface 

Total Risk Across Sedi 

Total Risk Across Groundwate 

Total Risk Across All Media and All Exposure Routes k l.SE-05 1 

Total Liver HI = 

Total Kidney HI = 

Total Blood HI = 

Total lmmume HI = 

Total Thyroid HI = 

Total Skin HI = 

TablelOr’^“?ME.xls 12l”Y IO:20 AM 



i 

TABLE 10.4. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY -ADULT RECREATIONAL USER 

SITE 11 

NSWC-WHITE OAK. SILVER SPRING, MARYLAND 

Carcinogenic Risk Non-Carchogenic Hazard Quotient 

Total Risk Aauss Surface Wat 

Total Risk Across Sedimen 

Total Liver HI = 

Total Risk Across All Media and All Exposure Routes 

Total lmmume HI = 

Total Skin HI = 

TablelOrecRME.xls 12l3199 IO:34 AM 



TABLE 10.5. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY -ADOLESCENT TRESPASSER 

SITE 11 

NSWCWllTE OAK SILVER SPRING, MARYLAND 

Carcinogenic Risk Non-Cardncgenic Hazard Quotient 

Total Risk Across Sedimen 

Total Liver HI = 

Total Risk Across All Media and All Exposure Routes Total Kidney HI = 

Total lmmume HI = 

Total Skin HI = 

12l3199 IO:37 AM 
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TABLE 10.6. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY -DAY CARE CENTER CHILD 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

I Receptor Population: Day Cam Center Child 
Receatar Am’ Child I .___ r__. ___ _...._ 

I 

Cati’nogenic Risk NonCaninogenic Ham-d Quotient 

Acmss All Media and All Exposure Router Total Liver Hi = 

TablelODCRME.xls 12/3/99 IO:39 AM 
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TABLE 10.7. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY -ADULT RESIDENT 

SITE I1 

NSW-WHITE OAK, SILVER SPRING, MARYLAND 

Expam 

Madi”m 

Carcinogenic Risk 

rQon tetrac.hlo”de 

bachlomema”a 

Non-Car&oganic Hazard Quotient Expasura 

Point 

Chemical 

l”g&0” Inhalation 

7.6E-07 . 

l.lE-05 

5.4E06 

4.OE-08 62E07 

1.2E-C6 3.1E-67 

7.9E-97 1.6E-67 

9.0E-67 1.3E-66 

l.lE06 2.lE-97 

tIerma 

- 
S.lE-134 

1.6E-04 

6.6E-65 

5.9E-07 

5.9EO6 

2.4E-!37 

65E07 

2.1E-07 

Primary 

Target Organ 

lmmunolcgicai, 
Nails 

Inhalation EXpOSUnt 

Routes Total 

Onsita Diitchas llArodor-1266 Surface Water 

Sediment 1.4E+Ol Onsita Diitdtas 

Onsita -Dichlomathana 

-Dichlomathana 

Liver 

Liver 

Liver 

Thyroid Effects 5.5E-01 
- 

1.6E-63 
- 

nxnonium Parchlorate 5.5E.61 

1.4E+Ol Total Risk Across Surface Wata 

Total Risk Across Sadimar 

Total Risk Across Gmundwata 

Total Hazard Index Across All Media and All Exposure Routes 

Total Liver HI = 

Total Kidney HI = 

Total Blood HI = 

Total lmmuma HI = 

Total Thymid HI = 

Total SN” HI = 

Total Risk Across Ail Media and All Exposure Routes pzzq 

TablelOb -’ .‘tResRME.xls I?‘“‘19 IO:45 AM 



TABLE 10.6. REASONABLE MAXIMUM EXPOSURE (RME) 

RISK ASSESSMENT SUMMARY -CHILD RESIDENT 

SITE 11 

NSWC-WHITE OAK, SILVER SPRING, MARYLAND 

Cercbcgenic Risk Non-Carcinogenic Hazard Quotient 

2-Dichioroethane 2-Dichlorc-3thane 

arbon tatrachlwida 

Total Risk Ac-oss Surface Wat 

Total Risk Across Sedi 

Total Risk Across Groundwat 

Total Risk Aaoss All Media and Ail Exposure Routes 

Total Hazard Index Across All Media and All Ewosure Routes 

Total Liver HI = 

Total Kidney HI = 

Total Blood HI = 

Total lmmume HI = 

Total Thyroid HI = 

Total Skin HI = 

,, 

TablelOChildResRME.xls 12/3/99 1054 AM 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: JOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 7754 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUND WATER 
RESIDENTIAL - SWMU 11 
BASED ON: 
USEPA, DEC. 1989 
BY: CHECKED BY: DATE: 
T Tnrhnnn .* LW ?/IS Is; 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from ingestion of ground water by 
on-site residents for the reasonable maximum exposure (RME). 

EOUATION: 

lEX(mg!kg-day) = (C x IRgw x EF x ED)/(BW x AT) 

Where: 
IEX 
cw 

NW 
EF 
ED 
BW 
AT 
CSFo 
RfDo 

estimated exposure intake (mg/kg-day) 
exposure point concentration in ground water (mg/L) 
tap water ingestion rate (L/day) 
exposure frequency (days/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor (mg/kg-day)-‘) 
oral noncarcinogenic reference dose (mg/kg-day) 

RISKS: 
Carcinogens = Intake (mg-kg/day) x CSFo (mg/kg-day)-’ 
Noncarcinogens = Intake (mg-kg/day) / RFD0 (mg/kg-day) 

ASSUMPTIONS: 

cw 
mw 
EF 
ED 
BW 
ATc 
ATnc 
CSFo 
RfDo 

0.0042 mg/I. (arsenic - SWMU 11) 
2 Llday 
350 days/year 
30 years 
70 kg 
25,550 days (70 x 365 days) - carcinogenic 
10,950 days (ED x 365 days) - noncarcinogenic 
1.5E+OO (mg/kg-day)“ 
3.OE-04 mglkg-day 

1 lGWIngCalc.doc 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: JOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 7754 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF GROUND WATER 
RESIDENTIAL - SWMU 11 
BASED ON: 
USEPA, DEC. 1989 
BY: CHECKED BY: 
T. Jackman 

EXAMPLE CARCINOGENIC: CALCULATION (arsenic - SWMU 11): 

IEXC = O.O042mrr/L x 2 liters/day x 350 davshear x 30 years 
70 kg x 25,550 days 

IEXC = 4.93E-05 mg!kg-day 

ILCR = 4.93E-05 mg/kg-day x 1.5E+OO (mg/kg-day)-’ = Incremental Lifetime Cancer Risk 

ILCR = 7.43-05 

EXAMPLE NONCARCINOGENIC CALCULATION (arsenic - SWMU 11): 

IEXnc = 0.0042mfi x 2 liters/day x 350 days/year x 30 years 
70 kg x 10,950 days 

IEXnc = l.l5E-04 mg/kg-day 

HQ 

HQ 

= 1.15 E-04 mg/kg-day / 3.OE-04 (mg/kg-day) = Hazard Quotient 

= 3.8E-01 

1 lGWIngCallc.doc 



CALCULATION WORKSHEET Page 1 of 2 

CLIENT: JOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 7754 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER 
SWMU 11 
BASED ON: 
USEPA, DEC. 1989 
BY: 
T. Jackman 

CHECKED BY: DATE: 
7 jljl55 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from ingestion of surface water 
for the reasonable maximum exposure @ME). 

EOUATION: 

IEX(mg/kg-day) = (Cw x CR x ET x EF x ED)/BW x AT 

Where: 
IEX 
cw 
CR 
ET 
EF 
ED 
BW 
AT 
CSFo 
RfDo 

estimated exposure intake (mg/kg-day) 
exposure point concentration in surface water (mg/L) 
contact rate (liters/hour) 
exposure time (hours/event) 
exposure frequency (events/year) 
exposure duration (years) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor (mg/kg-day)‘) 
oral noncarcinogenic reference dose (mg/kg-day) 

RISKS: 
Carcinogens = Intake (mg-kg/day) x CSFo (mg/kg-day)-* 
Noncarcinogens = Intake (mg-kg/day) / RFD0 (mg/kg-day) 

ASSUMPTIONS: 

cw 

CR 
ET 
EF 
ED 
BW 
ATc 
ATnc 
CSFo 
RfDo 

0.0019 mg/L (arsenic - SWMU 11) 
0.01 L/hour 
1.5 hours/event 
30 events/year 
10 years 
45 kg 
25,550 days (70 x 365 days) - carcinogenic 
3,650 days (ED x 365 days) - noncarcinogenic 
1.5E+OO (mg/kg-day)-’ 
3.OE-04 mg/kg-day 

1 lSWIngCalc.doc 



CALCULATION WORKSHEET Page 2 of 2 

CLIENT: JOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 7754 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INCIDENTAL INGESTION OF SURFACE WATER 
BASED ON: 
USEPA, DEC. 1989 
BY: CHECKED BY: 
T. Jackman 

EXAMPLE CARCINOGENIC CALCULATION (arsenic - adolescent trespasser at SWMU 11): 

JEXC = 0.0019 mg/L x 0.01 L/hour x 1.5 hours/event x 30 events/year x 10 years 
45 kg x 25,550 days 

IEXC = 7.44E-09 m&g-day 

ILCR = 7.44E-09 mg/kg-day x 1.5+00 (mg/kg-day).’ = Incremental Lifetime Cancer Risk 

ILCR = l.lE-OS 

EXAMPLE NONCARCINOGENIC CALCULATION (arsenic - adolescent trespasser at SWMU 11): 

IEXnc = 0.0019 m&L x 0.01 L/hour x 1.5 hours/event x 30 events/vear x 10 years 
45 kg x 3,650 days 

IEXnc = 5.21 E-08 mg/kg-day 

HQ = 5.21 E-08 mg/kg-day / 3.OE-04 (mg/kg-day) = Hazard Quotient 

HQ = 1.7E-04 = Hazard Index (HI) 

1 lSWIngCalc.doc 



CALCULATION WORKSHEET Page 1 of 3 

CLIENT: JOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 7754 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOILSEDIMENT 
BASED ON: I 
USEPA, DEC. 1989 
BY: 
T. Jackman 

CHECKED BY: DATE: 
7 /I>‘1 $5 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with soil or 
sediment for the reasonable maximum exposure @ME). 

EQUATION: 

DEX (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED/(BW x AT) 

Where: 

DEX 
cs 
CF 
SA 
ABS 
AF 
ED 
BW 
EF 
ED 
AT 

dermally absorbed dose(mg/kg-day) 
exposure point concentration in soil (mg/kg) 
conversion factor (lE-6 kg/mg) 
skin surface area available for contact (cm’/day) 
absorption factor (unitless) 
adherence factor (mg/cm2) 
adult exposure duration (years) 
body weight (kg) 
exposure frequency (days/year) 
exposure duration (years) 
averaging time (days) 

RISKS: 
Carcinogens = Intake (mg-kg/day) x CSFd (mg/kg-day)” 
Noncarcinogens = Intake (mg-kg/day) / RFDd (mg/kg-day) 

1 lSoilDerCalc.doc 



CALCULATION WORKSHEET Page 2 of 3 

CLIENT: JOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 7754 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIUSEDIMENT 
BASED ON: 
USEPA, DEC. 1989 
BY: CHECKED BY: 
T. Jackman 

ASSUMPTIONS (for the future excavation/construction worker at SWMU 11): 

cs 
CF 
SA 
AF 
ABS 
EF 
ED 
BW 
ATc 
ATnc 
CSFd 
RfDd 

10 mg/kg (arsenic - surface/subsurface soil at SWMU 11) 
1 .OE-6 kg/mg 
5,750 cm2/day 
1 .O mg/cm2 
0.001 (for metals other than cadmium - USEPA, Region IV) 
30 days/year 
1 year 
70 kg 
25,550 days (70 x 365 days) - carcinogenic 
365 days (ED x 365 days) - noncarcinogenic 
3.66E+OO (mg/kg-day)“ 
1.23E-04 mg/kg-day 

EXAMPLE CARCINOGENIC CALCULATION: 

DEXc = 10 m&z x l.OE-06 kg/mg x 5,750 cm2/ dav x 1.0 m&m2 x 0.001 x 30 davs/vear x 1 vea.r 
70kg x 25,550 days 

DEXc = 9.64E-10 mg/kg-day 

ILCR = 9.64E-10 mg/kg-day x 3.66E+OO (mg/kg-day)“ = Incremental Lifetime Cancer Risk 

ILCR = 3.53-09 

1 lSoilDerC;alc.doc 



CALCULATION WORKSHEET Page 3 of 3 

CLIENT: JOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 7754 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH SOIL/SEDIMENT 
BASED ON: 
USEPA, DEC. 1989 
BY: 
T. Jackman 

CHECKED BY: DATE: 
?I(3 1% 

EXAMPLE NONCARCINOGENIC CALCULATION: 

DEXnc = 10 mg/kg x l.OE-06 kg/mp; x 5,750 cm2/ day x 1.0 m&m2 x 0.001 x 30 davsbear x 1 vear 
70kg x 365 days 

DEXnc = 6.75E-08 mg/kg-day 

Risknc = 6.75E-08 mg/kg-day / 1.23E-04 (mg/kg-day) = Hazard Quotient 

HQ = 5.53-04 

1 lSoilDerCalc.doc 



CALCULATION WORKSHEET Page 1 of ;! 

CLIENT: JOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 7754 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF SOIL/SEDIMENT 
SWMU 1 1 - OLD SOUTHSIDE PESTICIDE RINSE AREA 
BASED ON: I 
USEPA, DEC. 1989 
BY: 
T. Jackman 

CHECKED BY: DATE: 
q }t;, ‘;‘/ 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from ingestion of surface soil by 
on-site residents for the reasonable maximum exposure @ME). 

EGUATION: 

IEX(mg/kg-day) = (Cs x IR x EF x ED x Fi x CF)/(BW x AT) 

IEX = 
cs = 
JR = 
EF = 
ED = 
Fi = 
CF = 
BW = 
AT = 
CSFo = 
RfDo = 

estimated exposure intake (mg/kg-day) 
exposure point concentration in soil/sediment (mg/kg) 
soil ingestion rate (mg/day 
exposure frequency (days/year) 
exposure duration (years) 
fraction ingested from contaminated source (unitless) 
conversion factor (1 .OE-6 kg/mg) 
body weight (kg) 
averaging time (days) 
oral carcinogenic slope factor (mg/kg-day)-‘) 
oral noncarcinogenic reference dose (mg/kg-day) 

RISKS: 
ILCR (Carcinogens) = Intake (mg-kg/day) x CSFo (mg/kg-day)-’ 
HQ (Noncarcinogens) = Intake (mg-kg/day) / RFD0 (mg/kg-day) 

ASSUMPTIONS: 
cs = 9.2 mg/kg (arsenic in surface soil- SWMU 11) 
IR = 100 mg/day 
EF = 350 days/year 
ED = 24 years 
Fi = 1.0 
CF = 1 .OE-6 kg/mg 
ATc = 25,550 days (70 x 365 days) - carcinogenic 
ATnc = 8,760 days (ED x 365 days) - noncarcinogenic 
CSFo = 1.5E+OO (mg/kg-day)“ 
RfDo = 3.OE-04 mg/kg-day 

. . ,- . 

1 lResIngCalc.doc 



CALCULATION WORKSHEET Page 2 of 2 

II CLIENT: JOB NUMBER: 
NWS. CHARLESTON. SOUTH CAROLINA 7754 

II 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM INGESTION OF SOIL - RESIDENTIAL 
SWMU 1 1 - OLD SOUTHSIDE PESTICIDE RINSE AREA 
BASED ON: 
USEPA. DEC. 1989 
BY: 
T. Jackman 

CHECKED BY: DATE: 
-f/w4 i 

EXAMPLE CARCINOGENIC CALCULATION (for adult residential exposure): 

IEXc = 9.2 mg/ka x 100 (mrr/dav) x 350 days/year x 24 years x 1.0 x l.OE-06 kdmq 
70 kg x 25,550 days 

IEXC = 4.32E-06 mg/kg-day 

ILCR = 4.32E-06 mg/kg-day x 1.5E+OO (mg/kg-day).’ = Incremental Lifetime Cancer Risk 

ILCR = 6.53-06 

EXAMPLE NONCARCINOGENIC CALCULATION (for adult residential exposure): 

IEXnc = 9.2 me/kg x 100 (mg/dav) x 350 davs/year x 24 vears x 1.0 x l.OE-06 ke/mg 
70 kg x 8,760 days 

IEXnc = 1.26 E-05 mglkg-day 

HQ = 1.26 E-05 mg/kg-day / 3.OE-04 (mg/kg-day) = Hazard Quotient 

HQ = 4.23-02 

1 lResIngCalc.doc 



CALCULATION WORKSHEET Page 1 of 3 

CLIENT: JOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 7754 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER or 
SURFACE WATER - SWMU 11 
BASED ON: 
USEPA, JANUARY 1992 
BY: CHECKED BY: 
T. Jackman 4.Jw 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from dermal contact with ground 
water by on-site residents for the reasonable maximum exposure (RME). 

EOUATION: 

DAD = (DAevent x EV x ED x EF x A)/(BW x AT) 

Where: 

DAD = 
DAevent = 
A = 
EV = 
ED = 
EF = 
BW = 
ATc = 
ATnc = 

dermally absorbed dose (mg/kg/day) 
absorbed dose per event (mg/cm’/event) 
skin surface area available for contact (cm’) 
event frequency (events/day) 
exposure duration (years) 
exposure frequency (days/year) 
body weight (kg) 
averaging time for carcinogens (days) 
averaging time for noncarcinogens (days) 

EOUATION: 

For Inorpanics: 
DAevent = Kp x Cw x tevent x CF 

For Orrranics: 
IF tevent < t*, DAevent = 2Kp x Cw x CF x ((6T x tevent)/3.1416)‘.’ 
IF tevent > t*, DAevent = Kp x Cw x CF x ((tevent/( 1 + B)) + (2T x (( 1+3B)/( 1 + B)))) 

Where: 

Kp = permeability coefficient from water (cm/hr) 
cw = concentration of chemical in water (mg/L) 
tevent = duration of event @r/event) 
CF = conversion factor (lE-03 L/cm3) 
t” = time it takes to reach steady-state (hour/event) 
T = lag time (hour/event) 

1 lGWDerC!alc.doc 



CALCULATION WORKSHEET Page 2 of 3 

CLIENT: JOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 7754 
SUBJECT: 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER or 
SURFACE WATER - SWMU 11 
BASED ON: 
USEPA, JANUARY 1992 
BY: CHECKED BY: DATE: 

A3m.l 7 I,\‘/ 5( 

EXAMPLE CALCULATION OF DAevent (bis(2-ethylhexyl)phthalate - SWMU 11) 

ASSUMPTIONS: 

Kp = 3.3E-02 cm/hr 
cw = 4.OE-02 mg/L 
tevent = 0.2 hrlevent 
CF = 1 .OE-03 L/cm3 
t* = 100 hour/event 
T = 2 1 hour/event 

tevent < t*, therefore, 

DAevent = 2Kp x Cw x CF x ((6T x tevent)/3.1416)0~5 

DAevent = 2 (3.3E-02 cm/hr) x 4.OE-02 mg/L x lE-03 L/cm3 (6 x 21 hr x 0.2 hr/event/3.1416)0.5 

DAevent = 7.48E-06 mg/cm’-event 

RISK CALCULATIONS 

ASSUMPTIONS: 

A = 
EV = 
ED = 
EF = 
BW = 
ATc = 
ATnc = 
CSFd = 
RfDd = 

23,000cm2/day 
1 event/day 
30 years 
350 days/year 
70 kg 
25,550 days 
10,950 days 
7.37E-02 (mg/kg-day)-’ (dermal cancer slope factor) 
3.80E-03 mg/kg-day (dermal reference dose) 

1 lGWDerCalc.doc 



CALCULATION WORKSHEET Page 3 of 3 

CLIENT: JOB NUMBER: 
NWS, CHARLESTON, SOUTH CAROLINA 7754 
SUBJECT: -I 
CALCULATION OF INTAKE/RISK FROM DERMAL CONTACT WITH GROUNDWATER or 
SURFACE WATER - SWMU 11 
BASED ON: 
USEPA, JANUARY 1992 
BY: CHECKED BY: DATE 
T. Jackman 7)tq141 

EXAMPLE CALCULATION OF CARCINOGENIC RISKS (bis(2-ethyIhexyl)phtbaIate - SWMU 
11): 

DADc = (DAevent x Ax EV x ED x EF)/(BW x ATc) = carcinogenic dermally absorbed dose 
Carcinogenic Risk (ILCR) = DADc (mg-kg/day) x CSFd (mg/kg-day)-’ 

DADc = 7.48E-06 me/cm2-event x 23,000 cm2 x 1 event/day x 350 dayshear x 30 vears 
70 kg x 25,550 days 

DADc = l.OlE-03 mg/kg-day 

Cancer Risk (ILCR) = l.OlE-03 mg/kg-day x 7.37E-02 (mg/kg-day)-’ 

ILCR = 7.43-05 

EXAMPLE CALCULATION NONCARCINOGENIC HAZARD QUOTIENT 
(bis(2-ethylhexyl)phthalate - SWMU 11): 

DADnc = (DAevent x Ax EV x ED x EF)/(BW x ATnc) = noncarcinogenic dermally absorbed dose 
Hazard Quotient (HQ) = DADnc (mg-kg/day) I RfDd (mg&g-day) 

DADnc = 7.48E-06 mrr/cm2-event x 23,000 cm2 x 1 event/dav x 350 dayshear x 30 years 
70 kg x 10,950 days 

DADnc = 2.36E-03 mg/kg-day 

Hazard Quotient (HQ) = 2.36E-03 mg/kg-day I 3.8E-03 mg/kg-day 

HQ = 6.2E-01 

1 lGWDerCalc.doc 
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CADMIUM ImWA 5 I 9 
I-A, A 1 9 t 22 

IRON lmglkgl 9 I 9 I 15.. 
I cnn rn”,k” I a I a I 3R 

I 
#AL 51.5576 352.0611 121 121 

, , v.vsca , ,,,.,,.dAL 27356.5377 50909.3207 63800 50909.3207 
I I n wx-l I I At?k,nDL,b, c, 90 4 cc ??#I9 Ii-l? *..A 

~88.8889 0.8783 0.9824 n I),a 

LLn” ,,‘~,Rrj ” 1 mv.8867 0.7232 0.8744 U.OLJ LVUI.V~\W~L .JI.LY I.J”.“L”L I”” 1UJ 

MAGNESIUM mglkg 7 9 406.4111 0.6474 0.9071 0.829 LOGNORMAL 792.244 103060.5091 2000 2000 
MANGANESE mglkg 8 9 46.2778 0.6841 0.94 0.829 LOGNORMAL 83.9534 617.4553 200 200 
LIEmY Il2” mnlkn 8 9 0.9867 0.8171 0.9584 0.829 LOGNORMAL 1.7135 24.5058 3.4 3.4 

a r;ClRll n7m3 fl R9flA n R-m 1 OGNORh 
, OGNORA-, , ws . ..s”L_ , .w, .ww.-.v, , , avvv , o~w 

7087 1 0.829 1 LOGNORMAL 1 6.5053 1 1024.9224 1 19.3 I 193 

l.lLl .Y”. . I 

NICKEL 
POTASSIUM 
SILVER 
l-l-I*, I, ,A” 

*.‘Js..J, ” 

mglkg 6 
mg/kg 5 
mglkg 3 
mnlkn 1 

- “.“” . . “.. ““_ “.“““. “.““” ” 
9 454.8778 0.7275 0.8842 1 0.829 1 Ll 
9 2.5833 0.4778 0: 
a n 1733 ll AA73 n 

hAL 1 9.7272 1 13.782 I 19.3 1 13.782 
AA1 I R7q W,‘,A 1 1171'2(lAG~i 1 ,,n*n I n,....,. 

.-.u 

9L 1 0.2331 1 0.2268 I 0.43 1 0.2266 
I I 77 I-eEQ 9- ---- 

NSWC WHITE OAK 
SITE 11 SUBSURFACE SOIL 

95% UPPER CONFIDENCE LIMITS 

ZINC mglkg 7 9 53.6778 1 
2-BUTANONE Wkg 1 9 “. 
BrCTnhlC ,,“lk” 1 a 

= 
CARBON-DISULFIDE Wkg 

1 9 5. 
pg/kg 1 9 6 0.7286 0.7456 1 0.829 1 L,. 

CHLOROBENZENE Wkg 1 9 6.3889 0.5021 o.j.p3 I n wm I I nr 
..“,I,” 4 a 7 91*a A Ai 

1 

1.2161 I 1.1 I 1.1 
PQ 11*-m I ..r n 

,.. .- “. .“_. V.“““” I ” I 
“A, 1 I I e----- l 

PH 9 9 5.4256 0.9887 0.9804 0.829 LOGNORMAL 5.8829 5.9329 6.8 5.9329 
TOTAL KJELDAHL NITROGEN mglkg 9 9 45.8489 0.7042 0.955 0.829 LOGNORMAL 81.7438 213.7565 189 189 
XYLENES, TOTAL w/kg 1 9 19.6111 0.3948 0.423 0.829 LOGNORMAL 45.277 48.6721 130 48.6721 

Sbl I-ucl 



TABLE 1 
COEFFlClENTS A, FPR )V TEST OF NORMALITY FOR N-2 to 60 

0.5601 3 0.3315 
0 7260 

429 



TABLE 2 
PERCENTAGE POINTS OF THE W TEST FOR N=3 to 50 

- n 0.01 0.05 
3 0.753 0.767 
4 0.687 0.748 

t 

I 

5 I 0.686 I 0.7621 

I 19 I 0.8631 0.9011 
J 

20 I 0.8681 0.905 
21 0.8731 0.908 

t 

I 

22 I 0.8781 0.9111 

n 1 0.01 1 0.05 
31 I 0.9021 0.929 

t 50 I 0.930) 0.947 



TABLE3 
PERCENTlLESOFSTUDENT's t-DISTRIBUTIONWlTHnDEGREESOFFREEDOM 

n\F 0.60 0.75 0.90 0.95 0.975 0.99 
1 0.325 1 .ooo 3.078 6.314 12.706 31.821 
2 0.289 0.816 1.886 2.920 4.303 6.965 

I 3 1.638 2.353 3.182 4.541 
I 

I 0.277) 0.7651 
4 I 0.2711 0.741 I 1.533 2.132 2.776 3.747 

I 
I 

5 I 0.2671 0.7271 I.4761 2.0151 2.5711 3.3651 4.03 

7 0.263 0.711 1.415 1.895 2.365 2.5 
8 0.262 0.706 1.397 1.860 2.306 2.8 
9 0.261 0.703 1.383 1.833 2.262 2 

I I I I I 
6 0.2651 0.7181 1.4401 1.9431 2.4471 

10 I 0.2601 0.7001 1.3721 1.8121 2.2281 
I I I I I 

t 

I I I I I I 

t 

11 

ii 

I 
I 

0.260) 0.697 1 1.3631 1.7961 2.2011 2.718 

I 0.2591 0.6951 1.3561 1.7821 2.1791 i !.681 
13 0.259 1 0.6941 1.3501 1.7711 2.1601 2.650 
94 0.2581 0.6921 1.3451 1.7611 2.1451 2.624 

I I I I I I I 
t ii 

I 

I 0.2581 0.6911 1.3411 1.7531 2.1311 2.6021 2.94 

1 
I I I I I I I 

16 0.2581 0.6901 1.3371 1.7461 2.1201 2.5831 2.9211 -7ml 
17 I I 0.2571 0.6891 1.3331 1.7401 2.1101 2.5671 2.8' 
18 .I 0.2571 0.E 

I I 0.2571 0.6871 1.3251 1.7251 2.0861 : 

25 0.256 0.684 1.316 1.708. 2.060 2.4851 z.187( 3.725 

I I. 
26 0.256 0.684 1.315 1.706 2.056 : 2.479 

t 27 I 0.2561 0.684 1.314 1.703 2.052 2.473 

1 28 ! 0.256) 0.6 83 1.313 1.701 2.048 2.467 
29 0.256 0.683 1.311 1.699 2.045 2.462 
30 0.256 0.683 1.310 1.697 2.042 2.457 

40 0.255 0.681 1.303 1.684 2.021 2.423 2.704 
60 0.254 0.679 1.296 1.671 2.000 2.390 2.660 
120 0.254 0.677 1.289 1.658 1.980 2.358 2.617 

1 ,ooo,ooo 0.253 0.674 1.282 1.645 1.960 2.326 2.576 

F=l'-a 



APPENDIX K 

SHOWER MODEL CALCULATIONS 



Shower Model 

Volatilization From Showering 
Source: Foster 8 Chrostowski, 1987. 
Site 11 

Parameter ! Value [Definition 
Ra 
DS 
Dt 
Fr 

sv 
ts 
d 
Tl 
Ts ’ 
ml 
ms 
K 

0.025 air exchange rate, (min-‘) 
15 shower duration, (min) 
20 total time in bathroom, (min) 
10 shower water flow rate, (Umin) 

12 shower room air volume, (m3) 
2 shower dropler drop time, (set) 
1 shower droplet diameter, (mm) 

293 calibration water temperature, (K) 
318 shower water temperature, (K) 

0.982 water viscosity at Tl , (cp) 
0.616 water viscosity at Ts, (cp) 

3.96 mass transfer coefficient. (min) 

IChemical I cw I MW I H I Kl I Kg I KL I Kal 1 Cwd 1 S I-u 

1 ,l -Dichloroethene 
cis-1,2-Dichloroethene 
1 ,ZDichloroethane 
Bromodichloromethane 
Carbon tetrachloride 
Chlorofomr 
Tetrachloroethene 
Trichloroethene 

OWL) 
7.01 E-04 
934E-03 
1.38E-03 
3.80E-04 
6.48E-04 
1.62E-03 
1.84E-03 
l.O8E-02 

(g/mole) (atm-m’lmol (cmlhr) 
9.70E+Ol 2.61 E-02 1.35E+Ol 
9.70EtOl 4.07E-03 1.35E+Ol 
9.90E+Ol 9.78E-04 1.33E+Ol 
1 HE+02 1.60E-03 l.O4E+Ol 
154E+02 3.05E-02 l.O7E+Ol 
l.l9E+02 3.66E-03 1.22E+Ol 
1.66E+02 1.84E-02 l.O3E+Ol 
1.31 E+02 l.O3E-02 l.l6E+Ol 

(crn/hr) (cmlhr) (cmlhr) mglL RaxCF 
1.29E+03 1.33E+Ol 1.75E+Ol 3.11 E-04 2.59E-04 5.85E-02 
1.29E+03 1.27E+Ol 1.67E+Ol 3.99E-03 3.32E-03 5.63E-02 
1.28E+03 .1.06E+Ol 1.40E+Ol 5.14E-04 4.28E-04 4.91E-02 
9.94E+02 8.96E+OO 1 .18E+Ol 1.23E-04 l.O3E-04 4.29E-02 
l.O3E+03 l.o6E+ol 1.39E+Ol 2.41 E-04 2.01 E-04 4.91 E-02 
l.l7E+03 l.l4E+Ol 1.50E+Ol 6.38E-04 5.31 E-04 5.19E-02 
9.88E+02 l.O2E+Ol 1.34E+Ol 6.60E-04 5.5OE-04 4.75E-02 
l.llE+03 l.l3E+Ol 1.49E+Ol 4.21 E-03 3.51 E-03 5.16E-02 

GWaporlntl 1 .xls Shower Model Page 1 7122199 2:28 PM 



Shower Model 

Volatilization From Showering - CTE 
Source: Foster & Chrostowski, 1987. 
Site 11 

Parameter Value Definition 
Ra 0.025 air exchange rate, (min-‘) 
Ds 10 shower duration, (min) 
Dt 15 total time in bathroom, (min) 
Fr 10 shower water flow rate, (Umin) 

sv 12 shower room air volume, (m3) 
ts 2 shower dropler drop time, (set) 
d 1 shower droplet diameter, (mm) 
Tl 293 calibration water temperature, (K) 
Ts 318 shower water temperature, (K) 
ml 0.982 water viscosity at Tl , (cp) 
ms 0.616 water viscosity at Ts, (cp) 
K 2.19 mass transfer coefficient, (min) 

Chemical 

1 ,l -Dichloroethene 
cis-1,2-Dichloroethene 
1 ,ZDichloroethane 
Bromodichloromethane 
Carbon tetrachloride 
Chloroform 
Tetrachloroethene 
Trichloroethene 

cw 

OWL) 
7.01 E-04 
9.34G03 
1.38E-03 
3.80E-04 
6.48E-04 
1.62E-03 
1.84E-03 
l.O8E-02 

MW H KI 
(g/mole) (atm-m3/mol (cmlhr) 
9.70E+Ol 2.61 E-02 1.35E+Ol 
9.70E+Ol 4.07E-03 1.35E+Ol 
9.90E+Ol 9.78E-04 1.33E+Ol 
1.64E+02 1.60E-03 l.O4E+Ol 
1.54E+02 3.05E-02 l.O7E+Ol 
l.l9E+02 3.66E-03 1.22E+Ol 
1.66E+02 1.84E-02 l.O3E+Ol 
1.31E+02 l.O3E-02 l.l6E+Ol 

Kg KL Kal Cwd S SXU 

(cmlhr) (cmlhr) (cmlhr) mglL RaxCF 
1.29E+03 1.33E+Ol 1.75E+Ol 3.1 l E-04 259E-04 3.24E-02 
1.29E+03 1.27E+Ol 1.67E+Ol 3.99E-03 3.32E-03 3.12E-02 
1.28E+03 1.06E+01 1.40E+Ol 5.14E-04 4.28E-04 2.72E-02 
9.94E+02 8.96E+OO 1 .18E+Ol 1.23E-04 l.O3E-04 2.37E-02 
l.O3E+03 l.O6E+Ol 1.39E+Ol 2.41 E-04 2.01 E-64 2.72E-02 
l.l7E+03 l.l4E+Ol 1.50E+Ol 6.38E-04 5.31E-04 2.87E-02 
9.88E+02 l.O2E+Ol 1.34E+Ol 6.60E-04 5.50E-04 2.63E-02 
l.llE+03 l.l3E+Ol 1.49E+Ol 4.21 E-03 3.51 E-03 2.86E-02 

GWvap~Wrtl 1 CTE.xls Shower Model PPfl9 1 7/22/W’ ‘:27 PM 



Inhalation of Volatiles During Showering 

The Estimated Cancer Risk for Volatile Emissions for a Residential Adult at Site 11 from exposure to TCE 
in groundwater is as follows: 
This exposure scenario uses the general equation: 

D= 
IR*S*EF*ED 

BW*AT*Ra*CF 
*Q 

where: 

DC 

Dnc 
Q 
IR 
CF 
S 
BW 
Ra 
EF 
ED 
AT 
AT 
days/year) 

Inhalation dose; 2.61B05 mg/kg/day (carcinogenic) 
Inhalation dose; 7.62E-05 mg/kg/day (noncarcinogenic) 
Function of air exchange rate and time in shower and shower room; 3.96 min 
Inhalation rate; 10 L/mm 
1000 L/m3 
Indoor VOC generation rate; 3.5 IE-03 mg/m’/min 
Body weight; 70 kg 
Rate of air exchange; 2SE-2 min“ 
Exposure Frequency; 350 showers/year 
Exposure duration; 24 years 
Averaging Time for Carcinogens; 25,550 days (70 years*365 days/year) 
Averaging Time for Noncarcinogens; 8,760 days, ED * 365days (24 years*365 

,I. -... >>Q is derived from: 

where: 

Q 
Ds 
Dt 
Ra 

= Function of air exchange rate and time in shower and shower room; 3.96 min 
= Duration of shower; 15 min 
= Total time in shower room; 20 min 
= Rate of air exchange; 2.5E-02 min“ 

>>S is derived from: 

S=Cwd*FRsv / 

where: 

S = Indoor voc generation rate; 3.5 1 E-03 mg/m3/min 
Cwd = Concentration leaving water droplet after time ts; 4.21E-03 mg/L 
FR = Shower flow rate; 10 L/min 
sv = Shower room air volume; 12 m3 

>Xwd is derived from: 

Showercalc 11 .doc 
Page 1 of 3 



Cwd=C*CF* 

where: 

Cwd = Concentration leaving water droplet after time ts; 2,03 1.9 ug/L 
C = Concentration in water; 0.0108 mg/L 
CF = Conversion factor; 1000 ug/mg 
KaL = . Adjusted overall mass transfer coefficient; 14.9 cm/hr 
ts = Shower droplet time; 2 set 
d = Shower droplet diameter; 1 mm 

>>KaL is derived Tom: 

where: 

KaL 
KL 

T, 
TS 
ml 
ms 

= Adjusted overall mass transfer coefficient; 14.9 cm/hr 
= Mass transfer coefftcient; 11.26 cm/hr 
= Calibration water temperature of KL; 293 “K 
= Shower water temperature; 3 18 “K 
= Water viscosity at T,; 0.982 centipoise 
= Water viscosity at T,; 0.616 centipoise 

>XL is derived horn: 

where: 

KL 
R 
T 
H 

kg 
kl 

= Mass transfer coefficient; 11.26 cm/l-n 
= Ideal gas law constant; 8.21E-5 atm m3/moV”K 
= Absolute temperature; 293 “K 
= Henry’s Law constant; l.O3E-02 atm m3/mole 
= Gas-film mass transfer coefficient; 1,112 cm/hr 
= Liquid-film mass transfer coefficient; 11.6 cm/hr 

>>kg and kl are derived from: 

Showercalc 11 .doc 
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where: 

kg 
kl 
kH 
kC 
MWH 
MWC 

= Gas-film mass transfer coefficient; 1,112 cm/hr 
= Liquid-film mass transfer coefficient; 11.6 cm/br 
= kg for water; 3000 cm/hr 
= kl for carbon dioxide; 20 cm/hr 
= Molecular weight of water; 18 g/mole 
= Molecular weight of carbon dioxide; 44 g/mole 
= Molecular weight of TCE; 13 1.39 g/mole 

The volatile chemical generation rate was estimated using the Foster and Chrostowski mass transfer model, which 
is based on two-phase film theory. The model employs contaminant-specific mass transfer coefficients, Henry’s 
Law constants, droplet drop time, viscosity, temperature, etc. Specific details regarding the application of the mass 
transfer model can be found in the source documents (Foster and Chrostowski, 1987). 

Therefore the intake for a residential adult exposed to TCE in groundwater during showering at Site 1’1 is 
equal to: 
Intake,, = 2.61E-05 mgkg-day 
Inhalation Slope Factor for TCE = 6.00E-03 (mg/kg-day)-’ 
Estimated Cancer Risk for a Residential Adult at Site 11 (Intake*Slope Factor) = 1.6E-07 

Showercalcl 1 .doc 
Page 3 of 3 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 07/22/99 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOIATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: Intake= S~s~~K~EF~~ 
x X ax 

WHERE: K= 
IR,+, = 

s= 
EF= 
ED= 
BW= 

ATc = 
Atn = 
RB = 

CF= 
Unit Dose 

Lifetime Chronic Daily Intake = 7.4E-03 

Chronic Daily Intake = : 2.2E-02 

3.96 Mass transfer coefficient (min) 
10 Inhalation rate (Umin) 

Volatile chemical generation rate (mg/m3-min-shower) 
350 Exposure Frequency (days/year) 

24 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
8,760 Averaging time for noncarcinogenic exposures (days) 
6.625 Air exchange rate (min-‘) 

1 .OOE+03 Convesrion Factor (Um3) 

(min-m3-shower)/(kgday) 

(min-m3-shower)/(kgday) 

GW+nhab+r~nrisks.xIs ShowerRisks 
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llSK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER (PAGE TWO) 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 07/22/99 

:HEMICAL 

, 1 -Dichloroethene 
is-l ,2-Dichloroethene 
,P-Dichloroethane 
Iromodichloromethane 
:arbon tetrachloride 
Fhloroform 
‘etrachloroethene 
iichloroethene 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Daily Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

(mg/m’- min Intake Intake Factor Risk Risk Quotient 

- shower) (mglkglday) (mglkglday) (mglkglday)” (mglkglday) 
2.59E-04 1.9E-06 5.6E-06 1.75E-01 3.4E-07 28.3% NA NA 
3.32E-03 2.5E-05 7.2E-05 NA NA NA NA 
4.28E-04 3.2E-06 9.3E-06 9.1OE-02 1.4E-03 2.9E-07 24.3% 6.6E-03 4.5% 
1.03E-04 7.7E-07 2.2E-06 NA NA NA NA 
2.01 E-04 1.5E-06 4.4E-06 5.30E-02 5.7E-04 7.9E-08 6.6% 7.6E-03 5.1% 
5.31 E-04 4.OE-06 1.2E-05 8.lOE-02 8.6E-05 3.2E-07 26.9% 1.3E-01 90.3% 
5.50E-04 4.1 E-06 1.2E-05 2.00E-03 1.4E-01 8.2E-09 0.7% 8.5E-05 0.1% 
3.51 E-03 2.6E-05 7.6E’05 6.00E-03 1.6E-07 13.1% NA NA 

Total 1.2E-66 100.0% 1.6E-61 100.0% 

GWinhalationrisks.xls ShowerRisks 7122199 2:33 PM 



RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 
DATE: 07122199 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOLATILES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

RELEVANT EQUATION: 

WHERE: K=: 3.96 Mass transfer coefficient (min) 

I 
tR&=: 10 Inhalation rate (lfmin) 

s=: Volatile chemical generation rate (mg/m3-min-shower) 
EF=: 350 Exposure Frequency (days/year) 
ED=: 6 Exposure Duration (years) 
BW=: 15 Body Weight (kg) 
ATc=: 25,550 Averaging time for carcinogenic exposures (days) 
Atn =: 2,190 Averaging time for noncarcinogenic exposures (days) 
R, = : 6.625 Air exchange rate (min-‘) 

I CF=: 1 .OOE+03 Convesrion Factor (Um3) 
Unit Dose 

Lifetime Chronic Daily Intake = 8.7E-03 (min-m3-shower)/(kgday) 

Chronic Daily Intake = : 1 .OE-01 (min-m3-shower)/(kgday) 
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llSK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER (PAGE TWO) 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - RME 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 07/22/99 

:HEMICAL 

,I -Dichloroethene 
is-l ,2-Dichloroethene 
,2-Dichloroethane 
lromodichloromethane 
:arbon tetrachloride 
:hloroform 
‘etrachloroethene 
‘richloroethene 

S 

(mg/m’- mln 

- shower) 
2.59E-04 
3.32E-03 
4.28E-04 
1.03E-04 
2.01 E-04 
5.31 E-04 
5.50E-04 
3.51 E-03 

Lifetime 
:hronic Daily 

Intake 

OwWdw) 
2.2E-06 
2.9E-05 
3.7E-06 
8.9E-07 
1.7E-06 
4.6E-06 
4.8E-06 
3.OE-05 

Ow&.Mv) 
2.6E-05 
3.4E-04 
4.3E-05 
1 .OE-05 
2.OE-05 
5.4E-05 
5.6E-05 
3.6E-04 

(mglkglday)’ 
1.75E-01 

9.1 OE-02 

5.30E-02 
8.10E-02 
2.00E-03 
6.00E-03 

GVVmhalationrisks.xls ShowerRisks 

1.4E-03 

5.7E-04 
8.6E-05 
1.4E-01 

3.9E-07 
NA 

3.4E-07 
NA 

9.2E-08 
3.7E-07 
9.5E-09 

28.3% 
NA 

24.3% 
NA 

6.6% 
26.9% . 
0.7% 

1 1.8E-07 1 13.1% 
Total 1 1.4E-66 1 100.0% 

Hazard 
Quotient 

NA 
NA 

3.1 E-02 
NA 

3.6E-02 
6.3E-01 
4.OE-04 

NA 
6.9E-91 
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT- CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 07/22/99 

HAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
EXPOSURES THROUGH THE INHALATION OF VOlATlLES WHILE SHOWERING ARE CONSIDERED. 
INTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
ASSUMPTIONS ARE OUTLINED BELOW. 

I RELEVANT EQUATION: Intake = “~~~~ i’! i; 
a 

WHERE: 

Unit Dose 

Lifetime Chronic Daily Intake = 

Chronic Daily Intake = : 

K=: 
IR,,, = : 

s=: 
EF=: 
ED=: 
BW=: 
ATc=: 
Atn = : 
R, = : 

CF=: 

2.19 Mass transfer coefficient (min) 
10 Inhalation rate (Umin) 

Volatile chemical generation rate (mg/m3-min-shower) 
234 Exposure Frequency (days/year) 

7 Exposure Duration (years) 
70 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures (days) 
2,555 Averaging time for noncarcinogenic exposures (days) 
9.925 Air exchange rate (min-‘) 

1 .OOE+03 Convesrion Factor (Um3) 

8.OE-04 (min-m3-shower)/(kgday) 

8.OE-03 (min-m3-shower)/(kgday) 
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RISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER (PAGE TWO) 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- ADULT RESIDENT- CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 07/22/99 

cis-1 ,2-Dichloroethene 
1 ,P-Dichloroethane 
Bromodichloromethane 
ICarbon tetrachloride 
~Chlorofonn 
~Tetrachloroethene 
ITrichloroethene 

S 

(mg/m3- min 

Lifetime 
Chronic Daily 

Intake 

OwWdW 
2.1E-07 
2.7E-06 
3.4E-07 
8.3E-08 
1.6E-07 
4.3E-07 
4.4E-07 
2.8E-06 

Chronic Daily 

Intake 

OwWday) 
2.1 E-06 
2.7E-05 
3.4E-06 
8.3E-07 
1.6E-06 
4.3E-06 
4.4E-06 
2.8E-05 

Cancer 
Slope 

Factor 

(mglkglday)’ 
1.75E-01 

9.10E-02 

5.30E-02 
8.10E-02 
2.00E-03 
6.00E-03 

Reference 
Dose 

1.4E-03 

5.7E-04 
8.6E-05 
1.4E-01 

Lifetime 
Cancer 

Risk 

3.6E-08 
NA 

3.1E-08 
NA 

8.5E-09 
3.5E-08 
8.8E-10 

Percent 
Cancer 

Risk 

28.3% 
NA 

24.3% 
NA 

6.6% 
26.9% 
0.7% 
13.1% 

100.0% 

Hazard 
Quotient 

NA 
NA 

2.5E-03 
NA 

2.8E-03 
5.OE-02 
3.2E-05 

NA 
6.6E-92 

Percent 
Hazard 

Quotient 

NA 
NA 

4.5% 
NA 

5.1% 
90.3% 
0.1% 
NA 

100.0% 
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IISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 07/22/99 

IAZARD INDICES AND INCREMENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET. 
iXPOSURES THROUGH THE INHALATION OF VOIATILES WHILE SHOWERING ARE CONSIDERED. 
UTAKE EQUATION IS BASED ON EPA, 1989 AND FOSTER AND CHROSTOWSKI, 1987. 
SSUMPTIONS ARE OUTLINED BELOW. 

tELEVANT EQUATION: Intake= Sgs;;K;EF;; 
X X ax 

WHERE: K . Z’ 

IR,,, = : 

s=: 
EF=: 
ED=: 
BW=: 

ATc=: 
Atn = : 
R, = : 

CF=: 
lnit Dose 

ifetime Chronic Daily Intake = 

:hronic Daily Intake = : 

l.lE-03 (min-m3-shower)/(kgday) 

3.7E-02 (min-m3-shower)/(kgday) 

2.19 Mass transfer coefficient (min) 
10 Inhalation rate (Umin) 

Volatile chemical generation rate (mg/m3-min-shower) 
234 Exposure Frequency (days/year) 

2 Exposure Duration (years) 
15 Body Weight (kg) 

25,550 Averaging time for carcinogenic exposures-(days) 
730 Averaging time for noncarcinogenic exposures (days) 

9.925 Air exchange rate (mine’) 

1 .OOE+03 Convesrion Factor (Um3) 
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tISK ASSESSMENT SPREADSHEET - INHALATION OF VOLATILES FROM GROUNDWATER (PAGE TWO) 

SITE NAME: SITE 11 
LOCATION: NSWC-WHITE OAK SILVER SPRING, MARYLAND 

EXPOSURE SCENARIO: INHALATION OF VAPOR WHILE SHOWERING- CHILD RESIDENT - CTE 
MEDIA: GROUNDWATER TO INDOOR AIR 

DATE: 07122l99 

:HEMICAL 

,l-Dichloroethene 
is-1,2-Dichloroethene 
,2-Dichloroethane 
bomodichloromethane 
:arbon tetrachloride 
;hloroform 
‘etrachloroethene 
-richloroethene 

Lifetime Cancer Reference Lifetime Percent Hazard Percent 
S Chronic Dally Chronic Daily Slope Dose Cancer Cancer Quotient Hazard 

(mg/m’- min Intake Intake Factor Risk Risk Quotient 
-shower) (mglkglday) (mglkglday) (mglkg/day)-’ (mglkglday) 
2.59E-04 2.8E-07 9.7E-06 1.75E-01 4.8E-08 28.3% NA NA 
3.32E-03 3.6E-06 1.2E-04 NA NA NA NA 
4.28E-04 4.6E-07 1.6E-05 9.ldE-02 1.4E-03 4.2E-08 24.3% l.lE-02 4.5% 
l.O3E-04 l.lE-07 3.9E-06 NA NA NA NA 
2.01E-04 2.1 E-07 7.5E-06 5.30E-02 5.7E-04 l.lE-08 6.6% 1.3E-02 5.1% 
5.31 E-04 5.7E-07. 2.OE-05 8.10E-02 8.6E-05 4.6E-08 26.9% 2.3E-01 90.3% 
5.50E-04 5.9E-07 2.1 E-05 2.00E-03 1.4E-01 1.2E-09 0.7% - 1.5E-04 0.1% 
3.51 E-03 3.8E-06 1.3E-04 6.00E-03 2.3E-08 13.1% NA NA 

Total 1.7E-07 100.0% 2.6E-91 100.0% 
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APPENDIX L 

INDOOR AIR CALCULATIONS 



Vapor Intrusion from Groundwater 
Source: ASTM E 1739-96 
Site II 

Parameter I Value IDefinition 
H IChemical specific IHenry’s Law Constant, (cm’-HzO)/(cm”-air) 

ER 
Lb 
Lcrack 
n 
hap 
hv 
L9w 
DWS 
Dcrack 

D=P 
Ds 
Dair 
Dwater 
theta-as 
theta-ws 

theta-T 
theta-acap 
theta-wcap 

theta-wcrack 

Theta-acrack 

0.0002: enclosed space air exchange rate, Usec 
30C enclosed space volume/infiltration area ratio, (cm) 

1 f ,enclosed space foundaion or wall thickness, (cm) 
0.01 ‘areal fraction of cracks in foundation/walls, (cm*-cracks/cm’-total area) 

f thickness of capillary fringe, (cm) 
29f thickness of vadose zone, (cm) 
30C depth to groundwater (cm) 

Chemical specific effective diffusion coefficient between groundwater and soil (cm*/sec) 
Chemical specific effective diffusion through foundation cracks, (cm*/sec) 
Chemical specific effective diffusion through capillary fringe, (cm*/sec) 
Chemical specific effective diffusion coefficient in soil based on vapor concentration, (cm*/sec) 
Chemical specific diffusion coefficient in air, (cm*/sec) 
Chemical specific diffusion coefficient in water, (cm*/sec) 

0.28 volumetric air content in vadose zone soils, (cm5air/cm3-soil) 
0.12 volumetric water content in vadose zone soils, (cm3-H20/cm3-soil) 

0.38 total soil porosity, (cm3/cm3-soil) 
0.038 volumetric air content in capillary fringe soils, (cm3-air/cm3-soil) 
0.342 volumetric water content in capillary fringe soils, (cm3-H,0/cm3-soil) 

0.12 volumetric water content in foundation/wall cracks, (cm3-H20/cm3-soil) 

0.26 volumetric air content in foundation/wall cracks, (cm3-air/cm3-soil) 

Chemical 

1,l -Dichloroethene 
cis-1 ,P-Dichloroethene 
1 ,ZDichloroethane 
Bromodichloromethane 
Carbon tetrachloride 
Chloroform 
Tetrachloroethene 
Trichloroethene 

cw 

OWL) 
7.01 E-04 
934E-03 
1.38E-03 
3.80E-04 
6.48E-04 
1.62E-03 
1.84E-03 
1.08E-02 

Dair Dwater S H’ DS Dcap Dws Dcrack VFI VF Cair 
(cm*/sec) (cm*/sec) mg/L (cm%ec) (cmbec) (cm*/sec) (cm2/sec) (Wm3) 
9.00E-02 l.O4E-05 2.25E+03 l.O7E+OO 7.02E-03 1.35E-05 7.28E-04 7.02E-03 3.52E-05 2.48E-02 1.74E-05 
7.36E-02 l.l3E-05 350E+03 1.67E-01 574E-03 2.27E-05 l.lOE-03 574E-03 5.33E-05 4.54E-03 4.24E-05 
1.04E-01 9.90E-06 8.52E+03 4.01 E-02 8.12E-03 6.14E-05 2.55E-03 8.12E-03 1.23E-04 1.92E-03 2.65E-06 
2.98E-02 l.O6E-05 6.74E+03 6.56E-02 2.33E-03 3.53E-05 l.l2E-03 2.33E-03 5.40E-05 < 1.04E-03 3.96E-07 
7.80E-02 8.80E-06 7.93E+02 1.25E+OO 6.09E-03 l.l4E-05 6.18E-04 6.09E-03 2.99E-05 2.48E-02 1.60E-05 
1.04E-01 1 .OOE-05 7.92E+03 1.50E-01 8.12E-03 2.54E-05 1.33E-03 8.12E-03 6.42E-05 5.29E-03 8.59E-06 
7.20E-02 8.20E-06 2.00E+02 754E-01 5.62E-03 l.l4E-05 6.12E-04 5.62E-03 2.95E-05 1.44E-02 2.65E-05 
7.90E-02 9.1 OE-06 l.lOE+03 4.22E-01 6.16E-03 1 .44E-05 7.59E-04 6.16E-03 3.67E-05 9.58E-03 l.O3E-04 
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Example Calculation - Volatilization from Groundwater to Indoor Air by Vapor Intrusion 
from Risk-Based Corrective Action (RBCA) Equations 
Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites (ASTM E 1739-95) 

Tetrachloroethene l,l-Dichloroethene 
VFwesp = Groundwater to Enclosed Space Volatilization Factor (mgIm3-air~g&HzO) 

H = Henry’s Law Constant (cm3-HZO/cm3-air) -Dimensionless 
Lgw = Depth to ground water (cm) 

ER Enclosed-space air exchange rate (l/set> Residential 
Lb = Enclosed space volume/infiltration area ratio (cm) - Residential 

D(eff)ws = Effective diffusivity above water table (cm2/sec) 
@(eft)ws/Lgw)/(ER x Lb)- Residential 

.Numerator - Residential 
Calculation of D(eff)ws 

7.54E-01 l.O7E+OO 
300 300 

0.00023 0.00023 
300 300 

6.12E-04 7.28E-04 
2.95E-05 3.52E-05 
2X33-02 3.763-02 

heap = Thickness of capiliary fringe (cm) 5 5 
hv = Thickness of vadose zone (cm) 295 295 

D(ef@ap = Effective diffusivity in the capilliary zone - calculated (cm2/sec) 1.14E-05 1.35E-05 
D(eff)s = Effective diffusivity in vadose zone soils - calculated (cm2/sec) 5.62E-03 7.02E-03 

D(eff)ws = 6.12E-04 7.283-04 
Calculation of D(efDcan 

Dair = Diffusion coefficient in air (cm2/sec) 
THacap = Volumetric air content in capilhary fringe soils (cm3-air/cm3-soil) 

THt = Total soil porosity (cm3-pore space/cm3-soil) 
Dwat = Diffusion coefficient in water (cm2/sec) 

H = Henry’s Law Constant (cm3-H20/cm3-air) -Dimensionless 

THwcap = Volumetric water content in capilliary fringe soils (cm3-H20/cm3-soil) 
D(eff)cap = 

Calculation of D(efns 
Dair = Diffision coefficient in air (cm2/sec) 
THas = Volumetric air content in vadose zone soils (cm3-air/cm3-soil) 

THt = Total soil porosity (cm3-pore space/cm3-soil) 
Dwat = Diffusion coefficient in water (cm2/sec) 

H = Henry’s Law Constant (cm3-H20/cm3-air) -Dimensionless 
THws= Volumetric water content in vadose zone soils (cm3-H20/cm3-soil) 

D(eff)s = 

0.072 0.09 
0.038 0.038 
0.38 0.38 

8.20B06 l.O4E-05 
7.54B01 l.O7E+OO 

0.342 0.342 
l.l4E-05 1.353-05 

0.072 
0.26 
0.38 

8.2OE-06 
7.54E-01 

0.12 
5.623-03 

0.09 
0.26 
0.38 

1.04E-05 
l.O7E+OO 

0.12 
7.023-03 

Calculation of D(eff)crack 

Dair = Diffusion coefficient in air (Cm2/sec) 

THacrack = Volumetric air content in foundation/wall cracks (cm3-air/cm3-total volume) 

THt = Total soil porosity (cm3-pore space/cm3-soil) 

Dwat = Diffusion coefficient in water (cm2/sec) 

H = Henry’s Law Constant (cm3-H20/cm3-air) -Dimensionless 

’ THwcrack = Volumetric water content in foundation/wall cracks (cm3-H20/cm3-total volume) 

D(eff)crack = 

0.072 

0.26 

0.38 

8.20B06 

7.54E-01 

0.12 
5.62E-03 

0.09 

0.26 

0.38 

1.04E05 

l.O7E+OO 

0.12 
7.023-03 

(D(eff)s / Law) ! (D(eff)crack / Lcrack) 
D(eff)v& = 

Lgw= 
D(efl)crack = 

Foundation or wall thickness (cm) - Lcrack = 
areal fraction of cracks in walls - h = 

@(eff)s / Lgw) / @(eff)crack / Lcrack) h = 

6.12E-04 7.28E-04 
300 300 

5.62E-03 7.02E-03 
15 15 

0.01 0.01 
5.44E-01 5.18E-01 

Calculation of VFwesn 
Numerator (Residential)= 

@(eft)ws/Lgw)/(ER x Lb) = 
@(efl)s / Lgw) / (Docrack / Lcrack) h = 

VFwesp (Residential)= 

2.23B02 3.76B02 
2.95E-05 ’ 3.52E-05 
5.44E-01 5.18501 
1.44E-02 2.483-02 
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APPENDIX M 

OUTDOOR AIR CALCULATIONS 



Volatilzation from Groundwater to Outdoor Air 
Source: ASTM E 1739-95 
Site 11 

Parameter 
H 

Value 
Chemical specific 

Uair 
dair 
W 

h=w 
hv 
Lgw 

Dws 

Dcap 

Ds 
Dair 

Dwater 

Henry’s Law Constant, (cm”-H,O)/(cm”-air) 

390 Wind speed above ground in mixing zone (crn/sec) 
200 ambient air mixing zone height, (cm) 

1500 width of source parallel to groundwater flow direction, (cm) 
5 thickness of capillary fringe, (cm) 

295 thickness of vadose zone, (cm) 
300 depth to groundwater (cm) 

Chemical specific effective diffusion coefficient between groundwater and soil (cm%ec) 
Chemical specific effective diffusion through capillary fringe, (cm*/sec) 

IChemical specific effective diffusion coefficient in soil based on vapor concentration, (cm*/sec) 

0.26 
0.12 

0.30 

0.038 
0.342 

Chemical specific diffusion coefficient in air, (cm*/sec) 
Chemical specific I diffusion coefficient in water, (cm*/sec) 

volumetric air content in vadose zone soils, (cm3-air/cm3-soil) 
volumetric water content in vadose zone soils, (cm9H20/cm3-soil) 

total soil porosity, (cm3/cm3-soil) 
volumetric air content in capillary fringe soils, (cm’-air/cm’-soil) 
volumetric water content in capillary fringe soils, (cm3-H20/cm3-soil) 

RME 
I Chemical I cw I Dair 1 Dwater 1 S I H’ I DS 1 Dcap 1 I VF I Cair 1 

~ 

tfrichioroeinene I 1.wt 

(cm’kec) (cm*/sec) 
9.00E-02 l.O4E-05 
7.36E-02 l.l3E-05 
l.O4E-01 9.90E-06 
2.98E-02 l.O6E-05 
7.80E-02 8.80E-06 
l.O4E-01 1 .OOE-05 
7.20E-02 8.20E-08 

1.25E+OO 
1.50E-01 
7.54E-01 

6.09E-03 1 .14E-05 6.18E-04 4.95E-05 3.21 E-08 
8.12E-03 2.64E-05 1.33E-03 1.28E-05 2.07E-08 
5.62E-03 l.l4E-05 6.12E-04 2.96E-05 5.42E-08 

_ -- -----a I -*̂ -̂  ̂ I 

1 '"C.-t. I 
*^^-^- I -..a-... I AIrPAr I, 

:-Oz 1 /.Ylk-UZ 1 Y.lUt=-vu 1 l.lUt+U~ 1 4zt-ui 1 1 *^- ^^ O.-lot-UJ i i .44E-65 i 1.3Yt-u4 1 L.UOC-U3 1 # 
J 

w. . ..A_ ..- 
L.L.1 t-u/ 1 

mg/L 
2.25E+03 
3.50E+03 
8.52E+03 
6.74E+03 656E-02 2.33E-03 t 3.53E-05 1 1.12E-03 I 4.70E-06 I 1.78E-09 

l.O7E+OO 
1.67E-01 
4.01 E-02 

(cm*/sec) (cm*&) (cm*/sec) g/m3)/(mg/ (ma/m’) 
7.02E-03 1.35E-05 7.28E-04 4.99E-05 3.50E-08 
5.74E-03 2.27E-05 1 .I OE-03 1 .18E-05 1 .lOE-07 
8.12E-03 6.14E-05 2.55E-03 6.55E-06 9.04E-09 
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Example Calculation -Volatilization Factor from Groundwater to Outdoor Air 
from Risk-Based Corrective Action (RBCA) Equations 

VFwamb = Groundwater Volatilization Factor (mg/m’-air/mg/L-H,O) 

H = Henry’s Law Constant (cm3-H20/cm3-air) -Dimensionless 
Uair = Wind speed above ground in ambient air mixing zone (cm/set) 
dair = Ambient air mbing zone height (cm) 
Lgw = Depth to ground water (cm) 

W = Width of source area parellel to ground water Row direction (cm) 
D(eff)ws = Effective diisivity above water table (cm%ec) 

Calculation of D(eff)ws 

heap = Thickness of capiliary tinge (cm) 
hv = Thickness of vadose zone (cm) 

D(eff)cap = Effective diiusivity in the capilliary zone - calculated (cm*/sec) 
D(eff)s = Effective diffusivity in vadose zone soils - calculated (cm%ec) 

Calculation of D(eff)cap 

Dair = Diision coefficient in air (cm2/sec) 
THacap = Volumetric air content in capilliary fringe soils (cm3-air/cm’-soil) 

THt = Total soil porosity (cm3-pore space/cm’-soil) 
Dwat = Diffusion coefficient in water (cm2/sec) 

H = Henry’s Law Constant (cm’-H#/cm3-air) -Dimensionless 

THwcap = Volumetric water content in capilliary fringe soils (cm3-H20/cm3-soil) 

Calculation of D(eff)s 

Dair = Diision coefficient in air (cm2/sec) 
THas = Volumetric air content in vadose zone soils (cm3-air/cm’-soil) 

THt = Total soil porosity (cm3-pore space/cm3-soil) 
Dwat = Diffusion coefficient in water (cm%ec) 

H = Henws Law Constant (cm3-H20/cm3-air) -Dimensionless 

THws= Volumetric water content in vadose zone soils (cm3-H20/cm3-soil) 

Mwamb = 

D(eff)ws = 

D(eff)cap = 

D(eff)s = 

I, 1 -Dichloroethene 

l.O7E+OO 4.22E-01 
390 390 
2ob 200 
300 300 
1500 1500 

7.28E-04 7.59E-04 

4.99E95 

5 
295 

1.35E-05 
7.03E-03 

7.28E04 

0.09 0.079 
0.038 0.038 
0.38 0.38 

1.04E-05 9.1 OE-06 
l.O7E+OO 4.22E-01 

0.342 0.342 

1.35E-85 

0.09 0.079 
0.26 0.26 
0.38 0.38 

l.O4E-OS 9.10E-06 
l.O7E+OO 4.2iE-01 

0.12 0.12 

7.03E-03 

Trichloroethene 

2.05E05 

5 
295 

1.44E-05 
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Demonstration that “Low Occupancy” ARAR for PCBs is 
Protective of Human Health 

Introduction 

Four sediment samples were collected by Tetra Tech NUS, Inc. (TtNUS) in January 1999 at Site 

11. Two samples were collected from the drainage ditch southeast of Building 30 and two 

samples were collected from the drainage east of Bowditch Road. Polychlorinated biphenyls 

(PCBs) were detected in the four sediment samples, with the higher concentrations reported in 

samples collected near Building 30 (samples SD100 and SDlOl). The sources of the PCB 

contamination appear to be transformers. 

The total PCB concentrations in SD100 and SD101 were 17.8 and 8.8 mg/kg, respectively. 

These concentrations are greater than the USEPA Region 3 industrial Risk-Based Concentration 

(RBC) of 2.9 mg/kg. The total PCB concentrations in the other two samples are less than the 

residential RBC of 0.32 mg/kg. 

The results of the human health risk assessment indicate that potential exposure to the 

sediments at Site 11 result in incremental cancer risks greater than the USEPA target risk range 

of 1 E-06 to 1 E-04 for the adult and child resident. Exposure to sediments results in cancer risks 

within the USEPA target risk range for maintenance workers, construction workers, adult 

recreational users, and adolescent trespassers. The risk assessment also indicates that potential 

exposure to the sediments at Site 11 result in hazard indices greater than the USEPA benchmark 

of one for the construction worker, adolescent trespasser, and adult and child resident. These 

risks correspond to the reasonable maximum exposed (RME) individual. However, because of 

the limited amount of data (i.e. four samples), the calculation of risks is based on the maximum 

detected concentration of 17.8 mg/kg. It is unlikely that this would be the prevalent exposure 

concentration. Consequently, it is most likely that the risks associated with exposure to Site 11 

estimates are overestimated. 

Although the risks calculated here exceed benchmarks, the concentrations do not exceed the 

ARAR set forth by TSCA regulations. The ARAR set forth by changes in the TSCA regulations 

are applicable to remediation of PCB-contaminated sites and is consistent with CERCL.A and 

RCRA regulations. The modification to TSCA has resulted in a risk-based disposal option. As a 

result of this modification, cleanup levels have been established based on the use of the s.ite. In 

“low occupancy” areas, the cleanup level is 25 mg/kg. 

A “low occupancy” area is defined as any area where PCB remediation wastes have been 

disposed and where occupancy for any individual not wearing any dermal and respiratory 



protection for a calendar year is less than 335 hours. According to the risk assessment, 

maintenance workers, construction workers, adult recreational users, and adolescent trespassers 

may be considered “low occupancy.” Exposure to sediment is concurrent. with surface water. 

Exposure times for surface water and sediment are assumed to be one hour per event. These 

assumptions, according to the risk assessment, result in exposures of less than 335 hours per 

year. 

The Food and Drug Administration (FDA) plans to build a research facility on Site 11. Therefore, 

the future use of the site dictates that PCB contamination be remediated to the “low occupancy’ 

ARAR of 25 mg/kg. Currently the maximum detected concentration of PCBs is less than the “low 

occupancy” value. Therefore, remediation of sediments due to the presence of PCBs would not 

be necessary, even though the risk assessment shows exceedances of risk benchmarks. 

Summary of Sediment Risks: RME versus CTE 

The risks exceeding the benchmarks correspond to exposure assumptions for the reasonably 

maximum exposed (RME) individual. The RME is defined in the Risk Assessment Guidance for 

Superfund (EPA 1989) as “the highest exposure that is reasonably expected to occur at a site.” 

More recent risk assessment guidance recommends addressing an average case or Central 

Tendency Exposure (CTE). The exposure assumptions are modified to reflect average case 

exposures. The risk assessment for Site 11 presents both types of evaluations. These risks 

correspond to exposure to potential constituents of concern (PCOCs) in sediments through 

incidental ingestion and dermal exposure. The risks for CTE exposure to sediments for 

maintenance workers, construction workers, adolescent trespassers, and adult recreational users 

are less than the benchmarks, indicating that it is most likely that exposure to PCBs in sediments 

would not significantly impact human health. A summary of these risks is presented in Table 1. 

Summary of Risks 



Demonstration that the “Low Occupancy” ARAR for PCBs is Protective of Human He&h 

PCBs are the primary contributor to the risk associated with exposure to sediment. Arsenic is 

also present, but its contribution is negligible relative to that from PCBs. Knowing the risk solely 

attributable to PCBs, and knowing the exposure point concentration (17.8 mg/kg, the maximum 

detected total PCB concentration), a risk associated with the “low occupancy’ ARAR of 25 mg/kg 

can be derived. Also, a total PCB concentration that corresponds to a risk level of 1 E-06 can be 

derived. Since risk is directly proportional to concentration, ratios between concentration and risk 

can be used to derive these values. For example, a total PCB concentration of 17.8 mg/kg 

corresponds to a CTE PCB risk of 1.9E-07 for the maintenance worker. Because concentration 

and risk are directly proportional, the risk corresponding to a total PCB concentration of 25 mg/kg 

would be 1.4 times greater (25 / 17.8) than the risk corresponding to a total PCB concentration of 

17.8 mg/kg. Therefore the CTE risk associated with 25 mg/kg for the maintenance worker would 

be equal to 2.7E-07 (1.4 x 1.9E-07). These values are presented in Table 2. The risks for all 

receptors exposed to a total PCB concentration of 25 mg/kg are still below the target risk level of 

1 E-06. In a similar fashion, the total PCB concentration corresponding to a 1 E-06 risk level can 

be derived for each receptor. These concentrations are also presented in Table 2. 

Table 2 
Risks Associated with Total PCB Concentrations 
Receptor CTE Cancer PCB Risk 

Risk 
Risk for Total 
25 mg/kg Total Concentration for 
PCBs 1 E-06 Risk Level 

Maintenance Worker 2.2E-07 
Construction Worker 6.1 E-07 
Adult Recreational 2.2E-07 
User 
Adolescent Trespasser 6.1 E-07 

1.9E-07 2.7E-07 
4.7E-07 6.6E-07 
1.9E-07 2.7E-07 

5.2E-07 7.3E-07 

(mg/kg) 
94 
38 
94 

34 

At Site 11, the other PCOC in sediments is arsenic. Its exposure point concentration is also 

represented by the maximum detected concentration. Exposure to arsenic, in combination with 

PCBs at a concentration of 25 mg/kg, still does not result in risks greater than lE-06. These 

results are presented in Table 3. Therefore, at Site 11, it is evident that exposure to sediment 

with a total PCB concentration of 25 mg/kg is still adequately protective of human health. 



Table 3 
Risks Associated with Arsenic and Total PCBs 
Receptor j Risk for 1 Risk j Total Risk 

25 mg/kg Total PCBs for Arsenic 
Maintenance Worker 2.7E-07 3.3E-08 3.OE-07 
Construction Worker 6.6E-07 1.3E-07 7.9E-07 
Adult Recreational 2.7E-07 2.2E-08 2.9E-07 
User 
Adolescent 
Trespasser 

7.3E-07 8.6E-08 8.2E-07 

Modification of the Soil Adherance Factor 

The risks associated with exposure to PCBs in sediment can be further reduced based on an 

adjustment to the soil adherance factor (AF). The soil AF used for CTE exposure is 0.2 mg/cm*. 

The Dermal Risk Assessment Interim Guidance (EPA 1998) assigns soil AFs according to 

specific activities. The maintenance worker is still assigned an AF of 0.2 mg/cm*. The 

construction worker is assigned an AF of 0.1 mg/cm*. Professional judgment must be used to 

assign values to the adult recreational ‘user and the adolescent trespasser because specific 

values are not assigned to these receptors in the interim guidance. It is assumed that at most, 

recreational users or trespassers would be roaming across the property. Therefore, the 

groundskeeper is used as the receptor whose activity would best resemble that of the trespasser 

or recreational user. The soil AF assigned to these receptors is 0.01 mg/cm*. 

The dermal risk is directly proportional to the soil AF. Therefore, using ratios, the risk associated 

with exposure to PCBs can be estimated by knowing the new soil AF and the dermal risk. For the 

maintenance worker, there is no change in the soil AF; therefore, the dermal risk for the 

maintenance worker does not change. For the contruction worker, the soil AF is reduced by half; 

therefore, the dermal risk is reduced by half. For the adult recreational user and the adolescent 

trespasser, the soil AF is reduced ten-fold; therefore, the dermal risk is reduced ten-fold. This 

further reduces the risks associated with exposure to sediments below the target risk level of 

1 OE-06 and reaffirms the position that the soil ARAR for PCBs of 25 mg/kg is protective of human 

health at Site 11. These estimated values are presented in Table 4. 



Table 4 
Effect of Soil Adherance Factor on Sediment Risks 
Receptor Ingestion Risk Dermal Risk to Revised 

to PCBs PCBs Dermal Risk to Risk to PCBs 

,,. .- ,._ 

Maintenance Worker 6.1 E-08 1.4E-07 
Construction Worker 3.3E-07 1.5E-07 
Adult Recreational 2.7E-08 1.7E-07 

PCBs 
1.4E-07 
7.5E-08 
1.7E-08 

1.9E-07 
4.1 E-07 
4.4E-08 

User 
Adolescent 
Trespasser 

1.6E-07 3.6E-07 3.6E-08 2.OE-07 

Conclusion 

The risks calculated in the RFI for Site 11 indicate that exposure to sediments results in risks that 

are considered protective of human health. The CTE exposure, representative of the average 

case, is a better indicator of exposure at this site than the RME and demonstrates that canc:er risk 

levels and hazard indices are less than EPA risk benchmarks. 

Furthermore, additional levels of conservatism have been used to calculate these risks. First, use 

of the maximum detected concentration significantly overestimates the risk. The sample most 

proximate to the sample with the maximum concentration shows significant reduction in the PCB 

concentration. The other samples are less than residential RBCs. The true exposure 

concentration for sediments would be significantly less than what is used in the calculations. 

It is also likely that the dermal absorption, and consequently the dermal risk, is overestimated. 

PCBs strongly adhere to the soil. Therefore, their adsorption to soil significantly reduces their 

transport to the skin and its subsequent absorption. This desorption process is not considered in 

the evaluation of risk. It is assumed that what is in the soil is completely available for absofrption. 

Consideration of this transport process would likely reduce the intake and the risk by an additional 

order-of-magnitude. 

Overall, the risks associated with the existing total PCB concentration and the ARAR of 25 mg/kg, 

in combination with other PCOCs in sediment, are less than the target risk range. 





UNITED STATES ENVIRONMENTAL PROTECITON AGENCY. 
REGION Ill 

GENERAL COMMENTS AND RESPONSES 
REVIEW OF DRAFT RCRA FACILITY INVESTIGATION 

FOR SITE 11 FOR THE 
FORMER NAVAL SURFACE WARFARE CENTER 

GENERAL COMMENTS 

COMMENT 

1. The RFI for Site 11 contains a summary and conclusion specific to the human health risk 
assessment (HHRA). An overall RFI summary and conclusion should be provided as an 
additional section of the report. This section should contain information summarizing the natural 
and extent of contamination within the subsurface soil, groundwater, surface water, ancl sediment. 
The summary should also be provided for the contaminant fate and transport at Site 11. The 
conclusion should incorporate this information, as well as the HHRA conclusion. Additionally, a 
discussion on the data limitations encountered at Site 11 is needed. 

Following the summary and conclusions, recommended actions or preliminary remedial action 
objectives for Site 11 is needed. 

RESPONSE 

a. 1. The executive summary addresses the geology, hydrogeology, field investigations, nature and 
extent of contamination, and the Human Health Risk Assessment for Site 11. However, a 
conclusion section (proposed to be Section 8.0) can be added to pull everything together. This 
summary will also include statements addressing the data limitations at Site 11. 

COMMENT 

2: The extent of groundwater contamination at Site 11 is not known at this time. The horizontal and 
vertical extents of the plume need to be quantified. To define the horizontal extent of the 
contaminant plume, additional wells should be installed near the suspected leading edge of the 
plume. It is recommended that additional wells be installed northeast of 1 lGW70D, 1 lGW104, 
and 11 PZ64, and north of 11 GW29 and 11 GW109. 

To characterize the vertical extent of contamination, the depths of the present monitoring wells 
need to be analyzed in further detail. Various levels of contamination are detected in both the 
saprolite and bedrock geologic layers. The analysis of present well depths will help determine the 
vertical extent of the plume, as well as determine the requirements for new well installations. 

The extent of contaminant migration between the saprolite and bedrock layers should also be 
investigated. The possible migration of contaminants between the saprolite and bedrook aquifers 
is an important part of contaminant fate and transport at Site 11. The installation of well clusters 
would help delineate the groundwater corltaminant plume. 

RESPONSE 

2. The.draft version of this document indicates that manganese concentrations in groundwater have 
not been delineated. During the BCT meeting in Philadelphia on October 27, 1999, it was 
recommended that filtered groundwater concentrations for manganese be used to determine if 



manganese was truly a site-related issue. EPA Region III Draft Guidance on Selecting Analytical 
Metal Results from Monitoring Well Samples for the Quantitative Assessment of Risk (August 10, 
1992) recommends the use of filtered metal data if there is a significant disparity between the 
total and dissolved metals concentration. For Site 11 manganese data, this disparity was 
apparent. Groundwater samples were filtered in the field if the turbidity exceeded 10 NTU. The 
filtered samples replaced their corresponding “total” samples. A statistical analysis was 
conducted to see if the revised manganese data set with filtered samples was significantly greater 
than site-specific background manganese concentrations. The statistical analysis indicated that 
manganese concentrations are not significantly greater than background. Therefore, manganese 
would not be retained as a PCOC. Consequently, manganese would not be evaluated in the risk 
assessment and further delineation of manganese in groundwater would not be warranted. 

The recent field investigations have focused on the vertical migration of contaminants. While 
contamination has been detected at greater depths during these investigations, it is believed that 
enough data have been collected to quantify risks associated with exposure to groundwater at 
these depths and to accurately define the nature of contamination. The need to further delineate 
the extent of contamination should be addressed during pre-design activities if corrective 
measures are needed. 

COMMENT 

3. As the BCT is looking at OU-1 in a watershed paradigm, perhaps the BCT consider to view the 
western portion of White Oak in this manner. It would seem with the likelihood of potential 
multiple small source areas that this approach would expedite efforts. 

RESPONSE 

3. It is agreed that the need to address Site 11 groundwater in a similar manner to OU-1 should be 
addressed by the BCT, and that such an evaluation may provide a more timely, cost-effective 
evaluation of groundwater contamination. 

COMMENT 

4. The extent of surface water and sediment contamination is unknown. It is recommended that 
additional samples be collected downstream of the existing sample locations. It is suggested that 
additional samples be collected northeast of 11 SW/SD101 to determine the extent of PCB 
contamination along this intermittent stream. Additional samples should be collected downstream 
(southeast) of 11 SW/SD1 02 to determine the extent of arsenic contamination. 

RESPONSE 

4. It was agreed at the BCT Meeting held in Philadelphia on October 27,. 1999 that PCBs are 
adequately delineated with regard to the TSCA ARAR of 25 mg/kg for “low occupancy” areas. 
Furthermore, the central tendency exposure (CTE) risk assessment and the risk assessment 
evaluated with more practical exposure assumptions indicate that exposure to PCBs in this 
localized area does not adversely impact human health. In similar fashion, risks associated with 
exposure to arsenic using central tendency exposure assumptions for all likely receptors are less 
than the target risk range. Risks associated with arsenic in combination with risks associated 
with PCBs result in risks less than the target risk range. Therefore, with regard to risk, the nature 
and extent of contamination is adequately defined. 



COMMENT 

5. The background screen in the human health risk assessment employs the use of the Wilcoxon 
Rank Sum Test at the 80 percent confidence level. An 80 percent confidence level is not 
appropriate for use at the screening level. The text avers that the 80 percent level of confidence 
(alpha level of 0.2) is more stringent than the 95 percent level of confidence (alpha level of 0.05). 
This is incorrect. If, as stated in the text, that the hypotheses are switched, the alpha level would 
remain the same but the calculation would be performed at the l-alpha level. The alpha level 
itself should not change. A more stringent confidence level to reduce the level of uncertainty, 
such as the 95 percent or 99 percent (alpha level of 0.05 or 0.01) confidence level, should be 
used. 

Also, it is unclear what the null hypothesis is. Sections 7.1.2.4 and 7.5.2 do not agree with each 
other. Please clarify this discrepancy. 

RESPONSE 

5. The null hypothesis for the statistical comparison is that the mean site concentration is less than 
or equal to the site-specific background concentration. With an 80 percent confidence level, the 
probability of a Type I error (a) is 20 percent. This means that there is a 20 percent chance of 
saying that a constituent is significantly greater than background when it is truly less than or equal 
to background. It also means that there is a 20 percent chance of retaining the constituent as a 
PCOC for evaluation in the risk assessment when it truly should be eliminated from evaluation. In 
essence, this 80 percent confidence level has the potential to retain more compounds as PCOCs. 
This 80 percent confidence level for PCOC retention has been recommended by EPA Region IV 
in a statistical guidance. 

The null hypothesis will be clarified in the text. 

COMMENT 

6. The RFI did not focus on surface soil; surface soil samples were not taken due to the assumption 
that disposal occurred in wells and not via the ground. This assumes that spills or leaks of 
contaminated material did not occur. It is likely that contamination of the surface soil occurred 
through site activities, such as spills or leaks, associated with the industrial wastewater disposal 
area. Also, because subsurface soil samples indicated the presence of contaminants; that were 
not in groundwater, it seems that surface and subsurface soils are contaminated thorough site 
activities other than disposal through wells. Therefore, surface soil should be characterized 
through sampling or provide more detailed justification why surface soil samples were not taken. 

RESPONSE 

6. Based on former site activities, it was agreed during the preparation of the work; plan that 
sampling of surface soil would not be required at Site 11. Additional justification for this decision 
will be included in the text of the RFI. 

COMMENT 

7. The report does not contain an ecological risk assessment. Provide a narrative explaining the 
rationale why an ecological risk assessment will not be included in this report, i.e., refer to the 
basewide ecological risk assessment currently being developed for White Oak. 



RESPONSE 

7. A narrative explaining why a separate ecological risk assessment is being developed will be 
included in the text of the RFI. 

COMMENT 

8. This report states that metals, acids, chlorinated and non-chlorinated solvents, alcohols, lead, and 
organic explosive compounds were disposed at Site 11. Thus, the source of the PCB 
contamination found in the sediment is not the leaching wells. The report suggests that the PCB 
contamination is due to nearby storage of transformers, but further investigation is warranted. To 
locate the PCB source, surface soil samples are justified. Surface soil samples should be 
collected upgradient of the intermittent stream, within possible runoff pathways, and within the 
transformer storage area. 

RESPONSE 

8. Refer to the response for Comment 4. 

COMMENT 

9. Groundwater samples were collected from piezometers at four locations. It should be noted that 
EPA Region III does not recognize piezometer samples as appropriate data for use in risk 
assessment. The text should be revised to state how these groundwater samples were used in 
the RFI investigation. Note that Table 7-3, it appears that piezometer results were used for 
screening of PCOCs. This should removed. 

RESPONSE 

9. Out of 36 groundwater samples collected at Site 11, three samples were collected from 
piezometers. The concentrations of constituents in these three piezometer samples are 
comparable to what was collected in the other samples. In other words, the results of these 
samples are not indicative of extremes. Although EPA may not endorse the use of piezometer 
data, removal of these samples would not result in significant differences to the exposure 
concentrations and would not result in significant differences to the calculated risks. TtNUS and 
the Navy would like the EPA to reconsider their position on this matter at this site.‘ Removal of 
the piezometer data from the data set would require recalculation of exposure point 
concentrations and recalculation of risks. The additional labor would not result in a significant 
change in any of the conclusions. 

COMMENT 

10. Frequent reference is made within the report to the Removal Action conducted in 1996. The 
leaching wells that were removed should be cited in the text and identified on the appropriate 
figures. 

RESPONSE 

10. TtNUS and the Navy concur. 



COMMENT 

11. It is unclear if leaching wells 8, 9, and 10 were properly located. Section 2.2.1 states that the 
wells were not located during excavation based on site maps, but that they were successfully 
located as the result of geophysical surveys. However, Section 2.2.8 states that leaching well 10, 
and the associated piping, could not be located during test pit operations. The discrepancy in the 
text should be clarified to state if these wells were properly located. 

RESPONSE 

11. TtNUS and the Navy concur. 

COMMENT 

12. Frequency of detection is used as a screening tool for the human health risk assessment. While 
eliminating chemicals (with less than five percent frequency of detection is accepted, this 
methodology should include an analysis and discussion of the chemicals that are eliminated to 
ensure that hot spots are not disregarded. The document does not include a discussion of this 
nature. The document should include a discussion of the chemicals that were eliminated on the 
basis of frequency of detection to ensure that potential hot spots were not inadvertently 
dismissed. 

RESPONSE 

12. TtNUS and the Navy concur. 

,\ COMMENT 

13. Although the table formats follow the Risk Assessment Guidance for Super-fund Volume 1, Part D 
(RAGS D) (EPA, 1998) format, the RAGS D table 3s, which includes the selection of the 
exposure point concentration (EPCs), are not provided. Tables that correspond to the RAGS D 
Table 3s should be included to show the selection of the EPCs for each medium. 

RESPONSE 

13. Table 7-7 was included as a summary of the exposure point concentrations for all media. The 
appendix including the RAGS D tables will be reformatted to have the identification of tables 
consistent with the RAGS D format. The revised appendix will include these EPC tables as Table 
33. 

COMMENT 

14. The parameters and equations used in the Foster & Chrostowski Model should be included in the 
report. All results must be reproduced. The EPA suggests including the model and parameters 
used to calculate risk in an Appendix. 

RESPONSE 

14. These calculations can be found in Appendix K. 

COMMENT 

15. The report should include the model and/or conversions used to derive the Chemical 
Concentration in Air (Cair) for groundwater for the following receptors: maintenance/utiliity workers, 



full time workers, adult and child resident, and day care children. All results must be reproduced. 
In addition, all air models must be reviewed by EPA’s Air Models Specialist, Patricia Flores- 
Brown. The EPA suggests including the model, conversions, and parameters in an Appendix. 

RESPONSE 

15. The indoor air calculations are provided in Appendix L and the outdoor air calculations are 
provided in Appendix M. 

COMMENT 

16. Appendix J includes copies (with some additional information) of the exact tables included in the 
report. The EPA suggests not reproducing these tables in the Appendix. The Human Health 
Risk Assessment Appendix (or Supplemental Tables) should only include the information that 
cannot be included in the standardized tables. 

.RESPONSE 

16. The tables in Appendix J will be renumbered to be consistent with the RAGS D format. Some of 
these tables may be identical to those included in the text. Tables in the text were prepared to 
facilitate review of the risk assessment. Where the writer felt it was appropriate, some tables 
were prepared to include more information and simplify presentation. 

COMMENT 

17. A better examination of the history, use and location of the 13 leaching wells would facilitate a 
better understanding and direction to the investigation. Unfortunately from the way in which the 
investigation was done it looks like there are at least 13 sites requiring investigation. While I 
disagree with breaking it up into 13 separate site, the approach used in the investigation in 
regards to the nature and extent of contamination took this path. A broader look at the impacts of 
the leaching wells needs to be made. 

RESPONSE 

17. Additional information on the history of the Site 11 leaching wells will be provided in the revised 
report. In general, past and current investigations have focused on individual wells through 
geophysical investigations, subsurface soil sampling, and downgradient groundwater 
characterization while also providing wide-range evaluation of the impacts of these 13 sites to 
groundwater across the site. 

COMMENT 

18. An inventory of the leaching wells should be undertaken so that their condition and operational 
capacity is understood. The.text refers to several of the wells be filled with concrete. Are there 
any of the leaching wells which remain operational? Has the bottom of any of the leaching wells 
ever had its soil or bottoms sampled? 

RESPONSE 

18. TtNUS and the Navy will address these questions in the text of the RFI. 



COMMENT 

19. As there appears to be a lot of ground covered by the investigation it behooves the investigation 
to conduct a thorough assessment of background, specifically this.should be done in regards to 
inorganic constituents as manganese appears to be a problem as does arsenic. A,dditionally 
without a sufficient view of background conditions its difficult to determine if the leaching wells are 
a source of the contamination or if there is some other potential source. This falls back to the 
lack of determination of the extent of the contamination in an areal perspective. Additionally, 
there is insufficient determination of the vertical extent of contamination. 

RESPONSE 

19. A background study was conducted for NSWC-White Oak and the data from this study provided 
the basis for the statistical comparison of site inorganic data to determine if site concentrations of 
inorganic compounds were significant. Refer to the Response for Comment 4 to see the 
explanation regarding the assessment of manganese and the delineation of the vertical1 extent of 
constituent migration. 

SPECIFIC COMMENTS 

COMMENT 

1. Section 22.2, page 2.2, paragraph 3. This section discusses the monitoring well installation, but 
no reference is made to the depth of the monitoring wells. Based on the unknown1 extent of 
contamination, a discussion should be added to the text about the depth of well installation. 

RESPONSE 

1. TtNUS and the Navy concur. 

COMMENT 

2. Section 3.7, page 3-4, paragraph 2. This paragraph discusses the utilization of slug tests to 
determine hydraulic conductivity. The last two sentences reference a hydraulic conductivity value 
from a previous RI for the saprolite, but the value stated is inconsistent. This discrepaincy should 
be corrected in the text. 

RESPONSE 

2. TtNUS and the Navy concur. 

COMMENT 

3. Section 4.7, page 4-1. The sections referenced within this section appear to be misnumbered. 
The text should be revised accordingly. 

RESPONSE 

3. TtNUS and the Navy concur. 



COMMENT 

4. Secfion 4.2.5, page 4-4, paragraph 6. This paragraph addresses the collection of field duplicates. 
It states that the 10 percent frequency criterion was not maintained for the aqueous samples. An 
explanation should be added to the text detailing why the criterion could not be met. 

RESPONSE 

4. TtNUS and the Navy concur. 

COMMENT 

5. Section 5.2, page 5-2, paragraph 3. This paragraph names the 16 VOCs detected in the 
groundwater samples. However, 1 ,l ,l-trichloroethane is not listed, but it is stated that it was 
detected in one sample. The text should be modified to correct this discrepancy. 

RESPONSE 

5. TtNUS and the Navy concur. 

COMMENT 

6. Section 5.2, page 5-3, paragraph 5. This paragraph states “the maximum concentration of 
ammonium percholorate exceeded its action level.” It is unclear if only the maximum 
concentration of ammonium perchlorate exceeded the action level, or if numerous samples 
exceeded the action level. The number of samples exceeding the action level should be clarified 
in the text. 

RESPONSE 

6. TtNUS and the Navy concur. 

COMMENT 

7. Section 5.3, page 5-3, paragraphs 2. The paragraph states that 1 PCB sample was detected in 
the 1999 surface water samples. However, Section 5.3, page 5-4, paragraph 3, states that 
Aroclor-1260 was detected in 2 surface wate5 samples. The text should be modified to correct 
this discrepancy. 

RESPONSE 

7. TtNUS and the Navy concur. 

COMMENT 

8. Section 5.4, page 5-5, paragraphs 2 and 4. These paragraphs discuss the PCB contamination in 
the sediments. It should be specified that both detections of Aroclor-1254 were above the 
residential direct contact benchmarks, and only two of the detections of Aroclor-1260 were in 
exceedence. It should also be discussed that no PCB contamination was found in the soil 
samples because only subsurface soil samples were collected. An additional discussion on the 
possible surface soil contamination should be added to the text. 



RESPONSE 

8. TtNUS and the Navy concur. 

COMMENT 

9. Figure 5-7. The legend for 11 PZ64 in the figure is mislabeled. The figures, which shows hat 
11 PZ64 is a monitoring well, needs to be revised. 

RESPONSE 

9. TtNUS and the Navy concur. 

COMMENT 

10. Section 7.7.2.4, Identification of PCOCs in Groundwater. MCLs should be used for screening 
purposes. Therefore, if the MCL is more conservative than the EPA Region III RBC or if there is 
no RBC value available, the most conservative value or the only value available (of the two) 
should be used for screening purposes. 

RESPONSE 

10. TtNUS and the Navy concur. 

COMMENT 

11. Section 7.2.7-2, Page 7-8, This section discusses potential exposure pathways and receptors. 
The construction worker is assumed to not contact groundwater. It is possible that, through 
construction activities, a worker could contact shallow ground water. Adequate justification for 
the exclusion of this pathway for the construction worker should be provided, or dermal and 
inhalation exposure to groundwater should be evaluated. 

In addition, the day care child is assumed to not contact sediment and surface water because it is 
assumed that they will be supervised. However, the possibility of field trips to nearby streams 
has not been considered. The text should justify the dismissal of exposure during field trips to 
sediment and surface water at local streams. 

RESPONSE 

11. TtNUS and the Navy concur. 

COMMENT 

12. Section 7.2.3, Exposure Point Concentration (EPCs). When estimating the 95% UCL for data 
sets with undefined distribution (both the normal and lognormal distributions fail the normality 
test), additional statistical analysis should be conducted in order to provide a better estimation of 
the exposure point concentration. (E.g., H-statistics, Jackknife procedures, Bootstrap 
procedures, Central Limit Theorem, Chebychev Theorem, etc.) However, the EPA will accept the 
proposed exposure point concentration assumption included in this report. Although it should be 
noted that this method of statistical analysis will no longer be accepted by EPA. 



RESPONSE. 

12. TtNUS and the Navy concur. 

COMMENT 

13. Section 7.3.3, Page 7-24. This section discusses the toxicity criteria for chromium. The text 
states that, based on speciation analyses for chromium (it was determined that hexavalent 
chromium was only present in low levels), chromium was treated as trivalent. More information 
should be provided in this discussion regarding the analyses that were preformed, the number of 
samples on which speciation was performed, and quantitative information regarding speciation 
results. 

Further, the presence of hexavalent chromium in some samples indicates that the assumption of 
100 percent trivalent chromium is invalid. A conservative estimate of the percentage of trivalent 
versus hexavalent chromium should be calculated and employed in the treatment of chromium 
analytical results in the risk assessment; hexavalent chromium should be included in the risk 
assessment at the percentage determined by the speciation. 

RESPONSE 

13. Chromium VI was detected in two soil samples across the entire NSWC-White Oak facility. 
Chromium VI was not detected within Site 11. The concentrations that were detected at other 
sites were orders;of-magnitude less than the Region III residential RBC. Therefore, it was 
concluded that chromium VI was not prevalent at the site and that chromium could be evaluated 
as chromium Ill. A more detailed description of this will be included in the text of the RFI. 

COMMENT 

14. Section 7.4.1, Page 7-35. This section discusses the non-carcinogenic risks concerning 
groundwater. Elevated hazard indices calculated for several receptors for the groundwater 
pathways are dismissed because, “the area around the NSWC-White Oak uses a public water 
supply.” The presence of residents in the vicinity of the installation who use well water is known; 
the potential use of groundwater for residential purposes should not be dismissed unless deed 
restrictions are imposed to prohibit such use. This sentence should be removed from the text. 

RESPONSE 

14. TtNUS and the Navy do not agree that the risks associated with groundwater were “dismisssed.” 
It is simply stated that the availability of public water and the known future use of Site 11 render 
the use of groundwater as a potable source unlikely. 

COMMENT 

15. Table 7-9. This table provides the values fused for daily intake calculations for Site 11 potential 
future construction workers for subsurface soil and sediment. The exposure frequency (EF) is 
estimated by professional judgement to be 180 days of the year. It is likely that a construction 
project will last much longer than 180 days per year. Given that the construction worker is 
assumed to only work onsite for a year, a more conservative value, such 250 days/year, should 
be employed. 



RESPONSE 

15. Use of 250 days/year would result in risks 1.4 times greater than what is already presented. This 
change in the exposure frequency would not significantly impact any risks already calculated for 
the site. However, this change would result in changes to tables and text. The change would 
not impact any conclusions regarding overall risks or remedy selection. TtNUS and the Navy 
recognize that the use of 250 days/year would be more conservative, but its use woulid not add 
anything to the RFI. 

COMMENT 

16. Table 7-39. This table presents the human health calculation results for the child resident 
receptor. The child resident is not assessed for surface water risks but is assessed for sediment 
risks. This is inappropriate. Section 7.2.1.2, Potential Exposure Pathways/Receptors, indicates 
that resident will be assessed for surface water and sediment risks. Surface water risks for the 
child resident should be calculated and added to the risk assessment. 

RESPONSE 

16. TtNUS and the Navy concur. 

COMMENT 

17. Section 7.2.4.4, Incidental/Direct Ingestion of Groundwafer/Sutface Wafer. The paragr,aph states 
“Direct contact with surface water while swimming...” however, the exposure parameters are 
those for wading. Please make the text and exposure parameters agree. 

RESPONSE 

17. TtNUS and the Navy concur. 

COMMENT 

18. Table 7-7. Subsurface soil for cadmium and mercury should be noted with the footnote (5) 
because the maximum detected concentration was used. 

RESPONSE 

18. TtNUS and the Navy concur. 

RAGS D FORMAT COMMENTS 

GENERALRESPONSE 

TtNUS and the Navy generally concur with the comments regarding the RAGS D format. Iin the text, 
TtNUS and the Navy prefer to leave the tables as they are. However, for the appendix, the tables will be 
revised to comply with the numbering requirements set forth in the RAGS D guidance. Furthermore, once 
final, a disc with these tables will be forwarded to the EPA. 
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WATER DATA 
KAS 
SDG: NOSL44 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 

% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

RSlO-121499 RSll-121499 
12/l 4f99 12l14199 
WP5132-2 WP5132-3 
NORMAL NORMAL 

0.0 % 0.0 % 
UGR UGiL 

TB31-121499 
12/l 4199 
WP5132-1 
NORMAL 
0.0 % 

UGlL 

II 

100.0 % 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
VOLATILES 

l,l,l-TRICHLOROETHANE 1 u . 1 U 1 U 

1 ,1,2,2-TETRACHLOROETHANE 1 U 1 U 1 U 

1 ,l ,PTRICHLOROETHANE 1 U 1 U 1 U 

1 ,l-DICHLOROETHANE 1 U 1 U 1 U 

l,l-DICHLOROETHENE 1 U 1 U 1 U 

1 ,P-DICHLOROETHANE 1 U 1 U 1 u 
1,2-DICHLOROPROPANE 1 U 1 U 1 U 

P-BUTANONE 5 U 5 U 5 U 

P-HEXANONE 4 UJ c 4 UJ c 4 UJ C 

4-METHYLQ-PENTANONE 3 U 3 U 3 U 

ACETONE 5 J c 3 J CP 5 UJ C . 
BENZENE 1 U 1 U 1 U 

BROMODICHLOROMETHANE 1 U 1 U 1 U 

BROMOFORM 1 U 1 U 1 U 

BROMOMETHANE 2 U 2 U 2 U 

CARBON DISULFIDE 1 U 1 U 1 U 

CARBON TETRACHLORIDE 1 U 1 U 1 U 

CHLOROBENZENE 1 U 1 U 1 U 

CHLOROETHANE 2 U 2 U 2 U 

CHLOROFORM 1 U 1 U 1 U 

CHLOROMETHANE 2 U 2 U 2 U 

CIS-1,2-DICHLOROETHENE 2 U 2 U 2 U 

CIS-1,9DICHLOROPROPENE 1 UJ c 1 UJ c 1 UJ C 

DIBROMOCHLOROMETHANE 1 U 1 U 1 U 

ETHYLBENZENE 1 U 1 U 1 U 

METHYiENE CHLORIDE 1 U 1 U 2 

STYRENE 1 U 1 U 1 U 

TETRACHLOROETHENE 1 0 1 U 1 U 

TOLUENE 1 U 1 U 1 U 

TOTAL 1,2-DICHLOROETHENE 2 U 2 U 2 U 

TRANS-1 ,PDICHLOROETHENE 2 U 2 U 2 U 

TRANS-’ ‘ICHLOROPROPENE 1 UJ c 1 UJ c 1 UJ C 

TRICHL> .iTHENE 1 U 1 U 1 U 
.,*.*\,I Al I. e-n-r n II ‘I II 0 II I 



CTOO’r , i NSWC LOUISVILLE 
WATER DATA 
KAS 

k.... 

SDG: NOSL44 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

RSlO-121499 
12/l 4f99 
WP5132-2 
NORMAL 
0.0 % 

UGR 

RESULT QUAL CODE 

VOLATILES 
XYLENES, TOTAL 1 u .I I iR 

1 

RSll-121499 TB31-121499 
12/l 4199 12/l 4/99 
WP5132-3 WP5132-1 
NORMAL NORMAL 
0.0 % 0.0 % 

UG/‘L UG/L 

lESULT QUAL CODE 

U I 

IESULT QUAL CODE 

I U I 

Page 2 

// 

100.0 % 

iESULT QUAL CODE 

1 . .  I  / /  



MARYLAND DEPARTMENT OF THE ENVIRONMENT 
COMMENTS AND RESPONSES 

DRAFT RCRA FACILITY INVESTIGATION FOR SITE 11 
DATED JULY 1999 

NAVAL SURFACE WARFARE CENTER 
WHITE OAK DETACHMENT 

GENERAL COMMENT 

COMMENT 

Widespread inorganic contamination has been identified in the subsurface soils within Site 11. A 
series of 13 leaching wells in nine discrete areas were used for the disposal of laboratory waste 
containing inorganic constituents and other contaminants. Five of the 13 known leaching wells 
were considered continuing sources of groundwater contamination and removed in 1996. This 
document should identify which wells were removed and the locations of the remaining wells. 

Figure 2-l should be modified to distinguish between the five wells removed in 1996 and the 
remaining wells. In addition, a reference to the post-removal report containing a detailed account 
of the removal action should be included in the text. 

RESPONSE 

TtNUS and the Navy concur. 

SPECIFIC COMMENTS 

COMMENT 

1. Executive Summary, Summary of Field Investigations, !jih paragraph, page ES-3. 
Please provide a reference for the Design Verification Report containing the subsurface soil data 
used in the subject document. The publication information, including the month and year, should 
be referenced in the text. 

RESPONSE 
1. TtNUS and the Navy concur. 

COMMENT 

2. Section 2.0, Geophysics, 1” paragraph, page 2-l. 
Please clarify the results of the geophysical survey conducted to identify LW08, LWO9, and 
LWlO, and the disposition of these wells. It is not clear whether the leaching wells “confirmed in 
the field by excavation with a backhoe” are abandoned, removed, or handled otherwise 
(reference general comment). 

RESPONSE 
2. TtNUS and the Navy concur. 



COMMENT 

3. Section 2.2.8, Test Pit Operations, 2nd paragraph, page 2-5. 
The text states that LWlO was not found during test pit operations and, therefore, not sampled. 
Figure 2-l identified LW-10 as a sampled location. Please correct this discrepancy in the final 
version of the document. 

RESPONSE 
3. TtNUS and the Navy concur. 

COMMENT 

4. Section 5.0, Nature and Extent of Contamination, bulleted list, page 5-l. 
Please provide the number of sampling rounds included in each data package from the Design 
Verification Study. The origin of the data sets is clear, however, the number of sampliing rounds 
for each medium is not provided. 

RESPONSE 
4. TtNUS and the Navy concur. 

COMMENT 

5. Section 5.4, Nature and Extent of Contamination, 5’h paragraph, page 5-5. 
Please provide a cross-reference to appendix H, the statistical models used to cornpare site 
contaminants to background concentrations. 

RESPONSE 
5. TtNUS and the Navy concur. 
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