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EXECUTIVE SUMMARY 

This document presents the results of the Site Inspection which was conducted at Site 4 - Medical 
Supplies Disposal Area and Area of Concern (AOC) I - Scrap Metal Dump at Naval Weapons Station 
Yorktown, Yorktown, Virginia, Cheatham Annex Site (CAX), Williamsburg, Virginia, by Baker 
Environmental, Inc. (Baker). The Site Inspection was performed under contract to the Atlantic 
Division, Naval Facilities Engineering Command (LANTDIV), under the Comprehensive Lon,g-Term 
Environmental Action - Navy (CLEAN II) Contract N62470-95-D-6007, Contract Task Order 
(CTO) 0104. 

HISTORY AND SITE CONDITIONS 

Site 4 - Medical Supplies Disposal Area 

Site 4, Medical Supplies Disposal Area, is located along the pond just upgradient of Youth Pond, 
between buildings CAD 11 and CAD 12. In 1968 or 1969, out-of-date medical supplies possibly 
including syringes and empty intravenous (1-V.) bottles, and one-inch metal banding were unloaded 
down a bank in this area and covered with soil. It was reported that as much as 7,000 cubic yards of 
material was disposed at this site (NEESA, 1984). Observations in Initial Assessment Study (IAS) 
field notes show that it is possible dyes were disposed of at the site. In May 1998, Reactives 
Management, Inc. performed routine housekeeping activities at Site 4 to remove surficial debris. I.V. 
injection sets, many contained in aluminum or plastic bags, were encountered. 

Summary of Investigative Findings for Site 4 

The field investigation consisted of soil and sediment investigations. Ail samples were submiitted for 
laboratory analysis of Target Compound List (TCL) organics, Target Analyte List (TAL) inorganics 
and cyanide, and explosives (nitramines/nitroaromatics). Volatile organic compounds (‘VOCs), 
semivolatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), ino.rganics, 
and cyanide were detected in the soil samples. VOCs, SVOCs, pesticides, PCBs, and inorganics were 
detected in the sediment samples. 

The presence of the organic contaminants could be attributable to the extensive debris that is buried 
at the site. The detected concentrations of inorganics could result from the pieces of scrap metal 
present at the site. 

Recommendations 

. Implement an inspection program that includes periodic site visits with perimeter 
walks to locate medical supplies within and around Youth Pond and the York River 
shoreline. 

. Install inlet protection controls to prevent medical supplies from entering the: culvert 
that conveys flows from the upstream pond to Youth Pond. 

. Perform a limited investigation to define the lateral extent of debris at the site. 

. Complete an Engineering Evaluation/Cost Analysis (EE/CA) to evaluate the most 
appropriate means of removing or covering the debris that is present at the site. 
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Area of Concern 1 - Scrap Metal Dump 

AOC 1 is a debris disposal area located just west of Chapman Road within two ravines associated with 
unnamed tributaries to Jones Pond. Wood and metal debris outcrop from the banks of the ravines, 
with debris being more extensive within the southern ravine. 

Summary of Investigative Findings 

The field investigation consisted of a geophysical survey and soil and surface water/seldiment 
investigations. All samples were submitted for laboratory analysis of TCL organics, TAL inorganics 
and cyanide, and explosives (nitramines/nitroaromatics). VOCs, SVOCs, pesticides, PCBs, inorganics, 
and cyanide were detected in the soil samples. SVOCs and inorganics were detected in the surface 
water at low levels. VOCs, SVOCs, PCBs, and inorganics were detected at low levels in the sediment 
samples. The extensive volume of debris at the AOC is a potential source of contamination. 

Recommendations 

. Perform a limited investigation to evaluate disposal parameters. 

. Complete an Engineering Evaluation/Cost Analysis (EE/CA) to evaluate the most 
appropriate means of removing or covering the debris that is present at the site. 

. Review treatment plant effluent and analytical requirements to verify that 
fluoranthene, ethylbenzene, xylene, and Aroclor- 1260 are not present in unacceptable 
levels in either the distributed water or the effluent. 
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1.0 INTRODUCTION 

This document presents the results of the Site Inspection (SI) that was conducted at Site 4 - h4edical 
Supplies Disposal Area and Area of Concern (AOC) 1 - Scrap Metal Dump at Naval Weapons Station 
Yorktown, Yorktown, Virginia, Cheatham Annex Site (CAX), Williamsburg, Virginia, by Baker 
Environmental, Inc. (Baker). The SI was performed under contract to the Atlantic Division,. Naval 
Facilities Engineering Command (LANTDIV), Contract Number N62470-95-D-6007, Contralct Task 
Order (CTO) Number 0 104. 

In 1980, Congress enacted the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) establishing the Superfund Program to respond to releases and the threatened release 
of hazardous substances. CERCLA, as amended by the Super-fund Amendments and Reauthorization 
Act (SARA) of 1986, required certain revisions to the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP) to implement the new authorities and responsibilities of the 
CERCLA amendments. The revisions to the NCP established assessment programs to investigate 
releases such as those established in Section 300.420, which specifies the site assessment process 
known as the pre-remedial process which designates sites for long-term remedial evaluation and 
response. 

The purpose of this SI was to collect data necessary to gain a better understanding of the nature and 
extent of possible contamination at Site 4 and AOC 1. 

The field activities were conducted in accordance with the Site-Specific Project Plans (Baker, 1999a) 
for the Field Investigation. The Project Plans included a Work Plan, Field Sampling and Analysis 
Plan (FSAP), Quality Assurance Project Plan (QAPP), and Health and Safety Plan (HASP)’ which 
addressed the full range of applicable activities required throughout the investigation process 
including: field investigative activities; sampling and analytical methods; health and safety 
considerations; data evaluation/interpretation methods; and overall project goals. To avoid repetition 
and increase readability, the Project Plans are referenced to the greatest extent possible. 
This document is organized into the following sections: 

Anpendices 

Section 1 .O 
Section 2.0 
Section 3.0 
Section 4.0 
Section 5 .O 
Section 6.0 
Section 7.0 

Appendix A 
Appendix B 
Appendix C 
Appendix D 
Appendix E 
Appendix F 

Introduction 
Site History and Environmental Setting 
Field Investigation Procedures and Physical Findings 
Field Investigation Analytical Results 
Risk Screening 
Conclusions and Recommendations 
References 

Removal Closeout Report (Site 4) 
Site Photographs 
Supplemental Documentation - AOC 1 
Chain-of-Custody Forms 
Analytical Data 
Risk Screening Data 
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2.0 SITE HISTORY AND ENVIRONMENTAL SETTING 

The information presented in this section has been gathered from reports of previous investigations 
conducted at CAX. A list of these reports is presented in Section 7.0 (References). 

2.1 History of Cheatham Annex 

Cheatham Annex, located in Williamsburg, Virginia, was established in June 1943 as a satelllite unit 
of the Naval Supply Depot to provide bulk storage facilities. Prior to 1943, CAX had been the 
location of the Penniman Shell Loading Plant, a large powder and shell loading facility operated by 
DuPont during World War I. The facility closed in 19 18. Between 19 18 and 1943, the property was 
used for farming or left idle until CAX was commissioned in 1943. Since 1943, Cheatham Annex 
has been used for receiving, storing, packaging, and shipping materials to federal facilities on the east 
coast and to major distribution centers in Europe. 

Previously operated as an annex to Fleet and Industrial Supply Center (FISC), Norfolk, the yworld’s 
largest navy supply center, CAX provided logistic and supply support to naval shore installations. 
CAX is the Navy Sea System Command’s East Coast consolidated stock point for major shipboard 
mechanical, electronic, and some navigational equipment. In addition to receiving, storing, iissuing, 
packing and shipping navy stock material, particularly large, bulky (often unique) shipboard 
equipment (e.g., submarine periscopes, ship propellers, bull gears, antennae, and sonar domes), CAX 
provides warehouse and distribution services for 39 Storage Authorization Programs and! tenant 
organizations. 

In July 1987, CAX was designated the Hampton Roads Navy Recreational Complex. Today the 
mission of CAX includes supplying Atlantic Fleet ships and providing recreational opportunities to 
military and civilian personnel; 55% of CAX is undeveloped and rich in natural resources. Outdoor 
recreational facilities and activities available include: 13 cabins, 19 recreational vehicle (RV) sites, 
camp sites, an 18-hole golf course, swimming pool, ball fields, freshwater and saltwater fishing, 
boating, wildlife watching and hunting (Department of the Navy [DON], 1998). CAX currently 
operates under the Naval Weapons Station (WPNSTA) Yorktown. The transition of CAX control 
from FISC to WPNSTA occurred in October 1998. The location of CAX is presented in Figure 2-l. 

CAX Propertv 

At inception, CAX occupied approximately 3,349 acres. Several portions of the original base have 
since been declared surplus and transferred to other government jurisdictions, including the National 
Park Service, the Commonwealth of Virginia, and York County. CAX is currently comprised of 1,578 
acres. The Activity is divided into two separate parcels, with the larger parcel situated along the banks 
of the York River. Almost all of the activities at CAX (administration, training, maintenance, support, 
and housing) take place in this portion of the Activity. The smaller parcel is located south of the 
Colonial National Historic Parkway (Colonial Parkway). This area contains the Activity’s water 
supply (Jones Pond) and is used mainly as a watershed protection area. A topographic map showing 
CAX and the surrounding properties is presented as Figure 2-2. 

This SI was conducted under the Installation Restoration Program (IRP) and is intended to 
characterize environmental impacts resulting from past activities at Site 4 and at 
AOC 1. 
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2.2 Site Histories and Background Information 

The following sections summarize site histories and background information. 

2.2.1 Site 4 - Medical Supplies Disposal Area 

Site 4 is located along the pond just upgradient of Youth Pond, between buildings CAD 11 and CAD 
12. In 1968 or 1969, out-of-date medical supplies possibly including syringes and empty intravenous 
(I.V.) bottles, and one-inch metal banding were unloaded down a bank in this area and covered with 
soil. It was reported that as much as 7,000 cubic yards of material was disposed at this site. Naval 
Energy and Environmental Support Activity (NEESA, 1984). Previously (date unknown), a 
considerable volume of these materials were reportedly removed from the site because syringe needles 
were getting stuck in deer hooves. After heavy rains, what appeared to be syringes could sornetimes 
be seen floating in the adjacent pond and in Youth Pond (both upstream and downstream of D Street) 
(NEESA, 1984). Observations in Initial Assessment Study (IAS) field notes show that it is possible 
dyes were disposed of at the site. The location, volume and type of dyes are not known. To avoid 
confusion with Youth Pond, the pond immediately adjacent to the site (i.e. the pond upstream of D 
Street) will be herein referred to as “the upstream pond.” 

The IAS concluded that additional study was not warranted for the site due to the inert nature of the 
materials disposed. 

During a May 4, 1998, site visit with Virginia Department of Environmental Quality (‘VDEQ) 
representatives, packages of what appeared to be unused needles wrapped in foil were noted within 
the drainage swale leading to the unnamed pond. 

In May 1998, Reactives Management, Inc. performed routine housekeeping activities at Site 4 to 
remove surficial debris. No I.V. bottles or bags were encountered. What was previously reported as 
I.V. bags or bottles was determined to be I.V. injection sets. Many of the sets were contained in foil 
wrappers or plastic bags. Plastic and metal sharps were also encountered along with small quantities 
(15 containers) of injectable drugs. The injectable drug containers contained either residue or small 
volumes (a few milliliters of liquid) and had either no labels or labels that were not legible. 
Photographs of the containers are presented in Appendix A along with the Closeout Report for this 
effort. 

Approximately 200 pounds of debris and 13 pounds of sharps (metal and plastic) were recovered from 
the site and incinerated. Debris was removed from the surface, by hand or with hand tools, and no 
intrusive work (e.g., excavation) was conducted. Debris other than medical supplies including metal 
banding, railroad ties, metal, corroded drums, and beverage containers was present at the site, but not 
removed (Reactives Management, 1998). A site plan for Site 4 is presented as Figure 2-3. An aerial 
photograph of the site and the surrounding area is presented as Figure 2-4. Photographs of Si.te 4 are 
presented in Appendix B. 

2.2.2 Area of Concern 1 - Scrap Metal Dump 

AOC 1 is a debris disposal area located just west of Chapman Road within two ravines associated with 
unnamed tributaries to Jones Pond. Wood and metal debris outcrop from the banks of the ravines, 
with debris being more extensive within the southern ravine. There is orange staining in the unnamed 
tributary that receives runoff from the southern ravine. This discoloration may result from natural 
oxidation processes and is not necessarily indicative of site contamination. This location was 
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designated as an AOC in 1998 following site visits by LANTDIV, United States Environmental 
Protection Agency (USEPA), and VDEQ representatives. 

AQC 1 is divided into two distinct areas, the North Area and South Area. The area of AOC 1 - South 
Area is estimated to be 0.4 acres. The area of AOC 1 - North Area is estimated to be 0.2 acres. Based 
on an average thickness of debris of three feet, the total volume of debris is estimated to be 3,000 
cubic yards. 

Two cylinders are present along the top of bank along the northern ravine. The northern and southern 
ravines are depicted on Figures 2-5 and 2-6, respectively. From information presented in the 
September 30, 1998, letter from Mr. Robert McGlade (Roy F. Weston), the two cylinders, which are 
8 inches in diameter and 54 inches long, are severely corroded. Markings were distinguish.able on 
both of the cylinders, and included raised lettering around the neck “THE LIQUID CARBONIC CO.” 
The cylinders have intact valves and welded base supports (Weston, 1998). 

AOC 1 is not specifically identified in the Aerial Photographic Analysis (EPIC) Study (USEPA, 
1998a). However, in 1942, the area had been cleared of trees and contained a large mound of light- 
toned material. The adjacent rail yard was under construction at the time. In 1955, the area appeared 
to be partially re-vegetated, and in 1963 a large mound of fill was noted. By 1975, vegetat:ion had 
apparently re-established in the area. 

An aerial photograph of the site and the surrounding area is presented as Figure 2-7. Photographs of 
Site 4 are presented in Appendix B. 

2.3 Previous Investigations and Studies 

Prior to this SI, no investigations or studies have been performed under the IR Program at Site 4 or 
AOC 1. As part of an investigation of the former Penniman Shell Loading Plant, Roy F. Weston, Inc. 
(contracted by the USEPA) conducted an SI which included sampling of media within the vicinity of 
AOC I. No samples were collected in the vicinity of Site 4 under this effort, which is sumrnarized 
below. Summaries of IR Program-related investigations that have been conducted to date are 
presented in the Final Fiscal Year (FY) 2000 Site Management Plan (Baker, 2000). 

USEPA 1999 SI 

In January 1999, Weston/USEPA performed an SI which included collection of soil, sediment, surface 
water, and waste samples. The purpose of the investigation was to assess potential sources of 
contamination associated with the Penniman Facility and determine the need for additional 
investigation. The data would also be available to support Hazard Ranking System (I-IRS) evaluations. 

A total of 29 samples were collected including fourteen waste source samples, two surface water 
samples, one drinking water sample, nine sediment samples, and three background samples. 

The report concluded that six inorganic compounds and one nitroaromatic compound were present 
at levels exceeding USEPA Region III Risk-Based Concentrations (RBCs) in waste source samples, 
Four of these constituents (cadmium, chromium, lead, and magnesium) were detected in sediment and 
surface water samples at levels which indicate a release. Several areas of potential concern associated 
with remnant waste materials from the Penniman loading operations were noted. Based on the 
findings of the SI, additional sampling of groundwater, waste materials, soil, treated drinking water, 
surface water and sediment, along with performance of a human health risk assessment was 
recommended. The final report was submitted August 1999 (Weston, 1999). 
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Two sediment samples (PENl-SED-03 and PENl-SED-04) were collected as part of the Penniman 
SI from the southern portion of the AOC, as shown on Figure 2-8. The manganese concentration in 
PENl-SED-04 was 168 milligrams per kilogram (mg/kg). This concentration exceeds the study’s 
background concentration of 20.8 mg/kg and the adjusted USEPA Region III risk-based RBC of 156 
mg/kg. (The USEPA applied a hazard quotient adjustment 0.1 for non-carcinogens). It shlould be 
noted that only one background sample was collected as part of the Penniman SI. Based on this 
manganese detection, it was concluded that a release of contaminants to surface water had occurred 
(Table 6 of the Penniman SI). The Penniman SI recommended that a sample of “source” soil be 
collected to adequately assess potential impacts to Jones Pond. 

One surface water sample (PENl-SW-01 and an associated duplicate PENl-SW0 1A) and one 
sediment sample (PENl-SEDOS) were collected from one of the fingers of Jones Pond. Elevated 
levels of cadmium, chromium, and manganese (as compared to one surface water background sample) 
were detected in PENl-SW-01, while chromium was detected at an elevated level (as compared to one 
sediment background sample) in PENl-SEDOS. These sample locations are shown on Figure 2-7. 

Data Usabilitv 

The analytical data collected as part of the Penniman SI has been’referenced herein, but is not 
incorporated with the AOC 1 SI data for risk screening purposes due to the following: 

1) 
2) 

3) 

It is not clear if the analytical data was validated 
The Jones Pond surface water and sediment samples were collected from a finger of the pond 
that is not influenced by AOC 1 (i.e., the Penniman SI samples were not collected in the 
finger that receives runoff from AOC 1). 
No data for PEN l-SED-03 is presented in the Penniman SI. 

2.4 Phvsical Characteristics of Cheatham Annex 

This section presents a summary of information regarding the environmental setting of CAX 
including geography, meteorology, surface water hydrology, geology, hydrogeology, and ecology. 
Specific conditions encountered at the individual sites are discussed in Section 3.0 (Field Investigation 
Procedures and Physical Findings). 

2.4.1 General Physiography, Topography, and Climate 

CAX is located in Williamsburg, Virginia, on the York-James Peninsula, which is an embayed portion 
of the Atlantic Coastal Plain physiographic province (Teifke, 1973). This elongated peninsula trends 
northwest-southeast and occupies an area of approximately 1,752 square miles. The peninsula is 
roughly bordered to the southwest by the James River, to the northeast by the York River, and to the 
southeast by the confluence of the James River and the Chesapeake Bay. At CAX, the peninsula is 
approximately 6 miles wide. 

The topography at CAX is characterized by gently rolling terrain dissected by ravines and stream 
valleys trending predominantly northeastward toward the York River. Ground elevations at CAX vary 
from sea level along the eastern boundary, which borders the York River, to a maximum elevation of 
approximately 50 ft above mean sea level (msl) on a few scattered hills in the western portion of the 
Activity. Valleys consisting of 40- to 60-foot ravines with steep slopes (slopes exceeding 1: 1) occur 
along the major creeks draining CAX (see Figure 2-2). 
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The climate of the Virginia Peninsula is influenced by the moderating effects of the Atlantic Ocean. 
This results in mild winters and long, warm summers. High humidity frequently occurs along the 
coast and less frequently inland. Ground fog is frequent in the late summer, especially during the early 
morning hours. Freezing temperatures occur intermittently from October through March. A,verage 
monthly temperatures in the area range from approximately 38.8”F in January to 77.4”F in July. 

Because of its location near the coastline, York County is subject to easterly storms throughout late 
summer and early fall, causing high tides and flooding. Intense hurricanes occasionally sweep the 
coast. Winter is characterized by storms that move along the eastern seaboard. The storms from the 
north are associated with high winds and precipitation occasionally in the form of snow, ice pellets, 
or rain; however, the snow is seldom prolonged or heavy. The average annual precipitation is 
44.15 inches, with the summer months being the wettest and the winter months being the driest. 

Spring is a period of contrasting weather, particularly during March. Spring and autumn are iperiods 
of frost. Summer is warm and humid with occasional showers and afternoon thunderstorms. Autumn 
is a season of comfortable temperatures (average temperature 60” to 81 OF) and generally pleasant 
weather. 

Winds are highly variable in the area of CAX. Prevailing winds are usually from the south-southwest, 
but north-northeasterly winds are common in some months. Onshore winds predominate during the 
spring and summer. 

2.4.2 Regional Geology 

The Atlantic Coastal Plain physiographic province is underlain by unconsolidated sedim’ents of 
Quaternary, Tertiary, and Cretaceous ages that dip gently to the southeast and have a combined 
thickness of approximately 1,900 ft in the vicinity of CAX (Teitke, 1973). 

Most of the surficial unconsolidated sediment at CAX has been mapped as the Shirley Formation of 
the Pleistocene series (Mixon et. al., 1989). This formation is composed of gravel, sand, silt, clay, and 
peat deposited in river and estuarine environments. Its thickness is estimated to vary from 0- t’o X0-& 
The Chuckatuck Formation of Pleistocene age underlies the Shirley Formation and is described as 
sand, silt, and clay with minor amounts of peat deposited in bay environments. The Chuckatuck 
Formation rests on the top of the Windsor Formation, also of Pleistocene age. This formation is 
composed of a series of sand and silt deposited in marine and estuarine environments. Its thickness 
is estimated to vary from 0- to 40-R. 

The Bacons Castle Formation of Pliocene age underlies the Windsor Formation and is described as 
a clayey silt and silty fine-grained sand. The Bacons Castle Formation rests unconformably on the 
weathered top of the Upper Yorktown Formation, also of Pliocene age. The presence of calcite- 
cemented shells and shell fragments is characteristic of the upper portion of the Yorktown Formation. 

2.4.3 Regional Hydrogeology 

The Atlantic Coastal Plain sediments are the most important source of potable water in the region. 
Recharge to the groundwater system is derived from precipitation. Approximately 50 percent of the 
precipitation is lost to evapotranspiration. The remaining 50 percent either results in surface runoff, 
or infiltrates and is introduced into the groundwater regime. Recharge of aquifers may occur at the 
surface near outcrop zones, or from downward migration from overlying strata. 
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The shallow aquifer system in York County is comprised of the following six units: (1) the Columbia 
aquifer, (2) the Cornwaliis Cave confining unit, (3) the Cornwallis Cave aquifer, (4) the Yorktown 
confining unit, (5) the Yorktown-Eastover aquifer, and (6) the Eastover-Calvert confining unit 
(Brockman et. al., 1997). Hydrogeologic units are recognized only where they are saturated (for 
aquifers) or confining (for confining units). For example, although the strata that typically comprise 
a given aquifer (when saturated) are present, the hydrogeologic unit does not exist in areas where the 
unit is not saturated. Vertical migration of groundwater is typically impeded in areas where the 
confining units are continuous, relatively thick, and comprised primarily of low-permeability strata 
such as clay or silt. 

2.4.4 Ecology 

Characterization of the terrestrial and wetland/aquatic biology of CAX has been adapted from the IAS 
(NEESA, 1984). 

2.4.4.1 Terrestrial Ecology 

Terrestrial flora on CAX consist of predominantly woodland species. Three types of forest are 
present: pine stands composed primarily of loblolly and Virginia pines, mixed pine and hardwood 
stands, and hardwood stands. Elevated level areas are the predominant locations of pine stands, while 
hardwood stands are found on slopes and ravines. These wooded areas are important in reducing soil 
erosion and providing wildlife habitat. Native tree species found at CAX include beech, black. cherry, 
red maple, sweet gum, various pines, white ash, and white oak. 

The woodland’s under-story is composed of various seedling trees and vine species, such as Virginia 
creeper, briars, and honeysuckle. Ferns are found in many moist, shaded areas. Ornamental trees and 
shrubs have been planted in the improved areas and along major roadways. None of the plant species 
that thrive at CAX are listed on the federal or Commonwealth endangered lists. 

Small undeveloped tracts of land at CAX support a variety of indigenous wildlife species. White-tail 
deer, beavers, skunks, bobcats, red and gray foxes, squirrels, raccoons, opossums, and rabbits are 
present. Game birds such as wild turkey, quail, duck, and pheasants are also present. Songbirds 
common to the eastern Virginia area are abundant at CAX, along with a raptor population consisting 
of small hawks, owls, and osprey. Carrion-feeding birds such as crows and turkey vultures are also 
common. The southern bald eagle (listed on the federal endangered list) is known to nest nearby at 
WPNSTA Yorktown. Suitable habitat exists for roosting and perching in the area, but only occasional 
sightings of eagles have been made. Infrequent sightings of several endangered/threatened avian 
species, including the peregrine falcon and Bachman’s and K&land’s warblers, have been made in the 
general area (NEESA, 1984). 

2.4.4.2 WetlandslAouatic Biologv 

At CAX, wetlands are mainly found along principal tributaries to the York River and along the York 
River shoreline. Four major marsh types exist in the vicinity: 

. Type I: Salt-marsh cordgrass community. 

. Type V: Big cordgrass community. 

. Type VI: Cattail community. 

. Type XII: Brackish water mixed community. 
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The wetlands are grouped into classifications based on their estimated environmental value per acre. 
Group One marshes, of which Type I and Type XII are a part, have the highest productivity and use 
by wildfowl and wildlife, as well as a close association with fish spawning and nursery areas. They 
are also important to the shellfish industry and as shoreline erosion inhibitors. These wetlands merit 
the highest order of protection. The majority of wetlands on CAX are of this type. Type V and 
Type VI marshes are in Group Two and are only slightly less important than the Group One marshes. 
Because these marshes are found at higher elevations, there is less opportunity for detritus (loose soil 
or organic particles) to be washed into nearby waterways by the tides. This group of marshes is also 
valuable as flood buffers and should be preserved. CAX wetlands and adjacent creeks provide nursery 
areas for striped bass, white perch, and other species. These wetlands are also prime habitats for 
migrating waterfowl. 

Referring to the wetlands map presented as Figure 2-9, the identified wetlands in the vicinity of Site 
4 and AOC 1 include the following: 

l Wetlands near Site 4 - The upstream pond is mapped as “PUBHh,” where P = 
Palustrine; UB = Unconsolidated Bottom; H = Permanently Flooded; h = 
Diked/Impounded. 

. The drainage swales at AOC lare not mapped as wetlands on the NW1 mapping. The 
swales eventually merge to form an unnamed tributary to Jones Pond, which is 
located approximately 1500 feet downstream of the site. Jones Pond is mapped as 
Ll UBHh,” where L = Lacustrine; 1 = Limnetic; UB = Unconsolidated Bottom; H = 
Permanently Flooded; h = Diked/Impounded. 

The habitat of aquatic floral species is generally determined by water salinity and bottom types. Along 
the York River in the vicinity of CAX, the following species are associated with certain isalinity 
ranges: 

. Hornwort: Freshwater only. 

. Water-celery: Freshwater only. 

. Pondweed: Fresh to 5 parts per thousand (ppt). 

. Horned pondweed: Fresh to 5 ppt. 

. Water milfoil: Fresh to 10 ppt. 

. Eelgrass: 10 to 35 ppt. 

. Widgeon grass: 5 to 40 ppt. 

These species are commonly found growing at depths of 3 to 9 feet in soft bottom muds. Due to 
increased nutrient loading, waterweed and water milfoil have been plant pests at times. Eel,grass is 
most often found growing in soft mud. Widgeon grass is sensitive to both increased water temperature 
and turbidity. 

Oysters, blue crabs, and hard- and soft-shell clams are found in the York River offshore of CAX. This 
area of the York River is designated as a crab pot fishery. In addition, south of Queens Creek, 
immediately north of CAX, the river is a spawning and nursery ground for blue crabs. Fish species 
commonly found in the York River include hogchoker, white perch, white catfish, channel catfish, bay 
anchovy, oyster toadfish, striped bass, Atlantic croaker, weakfish, spotted hake, and spotted and silver 
perch. It has been determined that these 12 species account for more than 92 percent of a total catch 
of 98 species. The first seven of the listed species are considered resident species, while the remaining 
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five inhabit the waters only seasonally. No threatened or endangered fish or invertebrates have been 
found on CAX or nearby; however, several species of endangered sea turtles (namely the: green, 
hawkbill, leatherback, loggerhead, and Atlantic ridley) are known to feed in the Chesapeake Bay and 
occasionally swim up the York River during the summer. 

2-8 





“PPUES DISPOSAL AREA 

Nws YoRI(TOwN 

SITE LOCATION PLAN 
CT0 - 0104 

inch = 2000 It NAVAL WEAPONS STATION YORKTOWN 



FIGURE 2-2 
TOPOGRAPHIC MAP 

CT0 - 0104 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 



CK DISCHARGE 

8” IRON PIPE 

1) EDGE OF POND LOCATION APPROXIMATE 

SOURCE: NAVFAC DRAWING 4255914 “STORMWATER DRAINAGE DESIGNATION DRAWING-SECTOR 3”. 

S - DROP INLET EGEND I 
NF - NOT FOUND 

- - OVERLAND FLOW DIRECTION 
CMP - CORRUGATED METAL PIPE 

.--- DRAINAGE CHANNEL WITH FLOW DIRECTION 

M 

FIGURE 2-3 
SITE PLAN - SITE 4 

CT0 - 0104 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE I 



FIGURE 2-4 
AERIAL PHOTOGRAPH - SITE 4 

CT0 - 0104 1 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 
CHFATHAM ANNFX SITF I 



: 

: 

: 

: 

: 

: 

: 

: 

: 

: 
5 

: 

: 

: 

: 

: 

: 

: 

f 
i 

i. 

II ?L 1 ?b L 

EAST STATIONS 

LEGEND 
_______ - APPROXIMATE EXTENT OF VISIBLE DEBRIS 
OTT\ - TREE LINE 

FIb”KL XL-3 

SITE PLAN - AOC 1 (NORTH AREA) 
CT0 - 0104 

NAVAL WEAPONS STATION YORTOWN 
YORKTOWN. VIRGINIA 

m 
Baker Envkonmantdk 



210155: 

\ 

/ 

/ 

AbldmtsmallDktMands 

FROMWAlERTREATENTpLAM 

EAST STATIWS 

.?a m 

I inch = 30 it. Baker Envtonnarlal. h 

LEGEND FlGlRE 2-6 
--- -APPROXMATEEXlENTOFVCSBLE~ SITE PLAN -AOC 1 W3lJTH AREA) 

- -TEELIE CTO-OlO4 

NAVAL BEAF’OM STATION YORKTOWN 
YWTOWN VRWA 

4 



2104535M 

-1 

APPROXIMATE SCALE 
FIGURE 2-7 

AERIAL PHOTOGRAPH - AOC 1 
JANUARY 1, 1998 

LEGEND 
------ UNNAMED TRIBUTARY 

WITH FLOW DIRECTION 

a 

0 250 500 

I 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

SOURCE: AERIAL PHOTOGRAPHIC ANALYSIS USEPA 1998. CHEATHAM ANNEX SITE 



r 

LEGEND 

SOURCE: FIGURE 4, FINAL SITE INSPECTION NARRATIVE 
lU2.w REPORT, USEPA. 1999 

N.T.S. Baker Environmental.~ 

FIGURE 2-8 
SAMPLE LOCATION PLAN- USEPA 1999 

JONES POND/TRIBUTARY SAMPLES 
CT0 - 0104 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 



0 240 720 1200 I NOTES 
1 CM = 240 M I t ClTC IAf-ATlnuC dDC ADDDr?YI"dTE 

2000 0 1000 2000 4000 

, 

2 REFER TO SHEET 2 OF 2 FOR DESCRIPTIONS. 
*: <.,& L..l,.II.,.,- ..,... -I ..” l.l...l.b. 



21045271 

HOW TO USE THIS WETLANDS INVENTORY MAP 

The wetlands Inventory map is a reduction of the 1:24.000 National Wetlands Inventory (NWI) map. This map 
shows the configuration, location and type of wetlands and deepwater habitats found within a given area. 

WETLANDS LEGEND 

Wetland data are displayed on maps by a series of letters and numbers (alpha-numerics). 
and subclasses are represented by a diagonal line. 

Mixing of classes 
The more common symbols are shown below; uncommon 

symbols have been omitted for simplicity. For identifying these latter symbols, the reader must refer to an 
actual NWI map legend. 

SYMBOLOGY 

Systems and Subsystems: 

= 
;: = 

:; 1 

Rl = 
R2 = 

Marine Subtidal 
Marine Intertidal 
Estuarlne Subtidal 
Estuarine Intertidal 
Rlverine Tidal 
Rlverine Lower Perennial 

FE 
= Riverine Upper Perennial 

Rlverine Intermittent 
Ll z Lacustrine Limnetic 

= Lacustrine Littoral 
: = Palustrine 
U = Upland 

,.r*-x 

Classes and Subclasses: 

Water Regimes: 

AB = 
= 

E:: = 
EM2 = 
EM.5 = 

= 
FE = 
F02 = 
F04 = 
ow = 

SSl = 
ss3 = 
ss4 = 

= 
;; = 

Aquatic Bed 
Beach/Bar 
Emergent Wetland, Persistent 
Emergent Wetland, Nonpersistent 
Emergent Wetland, Narrow-leaved Persistent 
Fiat 
Forested Wetland, Broad-leaved Deciduous 
Forested Wetland, Needle-leaved Evergreen 
Forested Wetland, Needle-leaved Evergreen 
Open Water/Unknown Bottom 
Scrub-Shrub Wetland, Broad-leaved Deciduous 
Scrub-Shrub Wetland, Broad-leaved Evergreen 
Scrub-Shrub Wetland, Needle-leaved Evergreen 
Unconsolidated Bottom 
Unconsolidated Shore 

TIDAL NONTIOAL 

L = Subtidal 
M = Irregularly Exposed 
N = Regularly Flooded 
P = Irregularly Flooded 
R = Seasonally Flooded-Tidal 
V = Permanently Flooded-Tidal 
2 = Permanently Flooded/ 

Intermittently Exposed 

A = Temporarily Flooded 
c = Seasonally Flooded 
E = Seasonally Flooded-Saturated 
F = Semi-permanently Flooded 
H Permanently Flooded 
K z Artificially Flooded 

Examples: 

Alpha-numerics 

E2EMSP6d = SYSTEM 
SUBSYSTEM ,- . 

E2FLN 

PFOlE 

Emergent Wetland (EM) CLASS 
Narrow-Leaved Persistent (5) SUBCLASS 
Irregularly Flooded (P) WATER REGIME 
Oligohaline (6) WATER CHEMISTRY 
Ditched (d) SPECIAL MODIFIER 

= Estuarine (E), Intertidal (2), Flat (FL), Regularly Flooded (N) 

= Palustrlne (P), Forested Wetland (FO), Broad-leaved Deciduous (l), Seasonally 
Flooded-Saturated (E) 

PEM/OWH = ~alustrine (P), Emergent Wetland/Open Water (EM/OW), Permanently I. .\ 
Flooded (H) 

PFO/SSIA = Palustrine (P)* Forested Wetland/Scrub-Shrub Wetland (FO/SS). Broad- 
leaved Deciduous (l), Temporarily Flooded (A) 

?EFERENCE: DRAFT NATIONAL WETLANDS INVENTORY MAP, CLAY BANK AND WILLIAMSBURG. VIRGINIA. 
1.5. DEPT. OF THE INTERIOR. ACCEPTED BY FISH AND WILOUFE SERVICE JAN. 15. 1993. 
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3.0 FIELD INVESTIGATION PROCEDURES AND PHYSICAL FINDINGS 

The purpose of this section is to summarize the November 1999 Field Investigation program that was 
conducted at Site 4 and AOC 1. To avoid repetition, specific procedures that are detailed in the Work 
Plan and FSAP are not repeated herein, except where the methodologies deviated from those: stated 
in these documents, or where additional details are warranted. 

The field investigation for this CT0 consisted of the following investigative activities: 

l Geophysical Survey - AOC 1 
. Soil sampling - Site 4 and AOC 1 
. Surface Water sampling - AOC 1 
. Sediment sampling - Site 4 and AOC 1 

Sample locations are presented on Figure 3-l (Site 4), Figure 3-2 (AOC 1 -North Area), and Figure 
3-3 (AOCl - South Area). The physical results/findings of this investigation are presented in this 
section. Analytical results are discussed in Section 4.0. A summary of the samples collected under 
this SI is presented on Table 3-l. Field Quality Assurance/Quality Control (QA/QC) samples are 
tabulated on Table 3-2. 

3.1 Geophysical Investigation 

The purpose of the geophysical survey at AOC 1 was to delineate the eastern (buried) edge of the 
disposal areas in the northern and southern portions of the AOC. Debris outcrops along the slolpes and 
is exposed at the surface at the toe of these slopes. However, prior to the investigation, the lateral 
extent of the buried debris was not known. The survey was also intended to provide information 
regarding the depth of debris burial. 

The geophysical surveys were conducted between November 9, and November 11, 1999, by NAEVA 
Geophysics, Inc. of Charlottesville, Virginia. A Geonics EM-3 1 terrain conductivity meter was used 
for the electromagnetic (EM) survey, while an EKKO system was used for the Ground Penetrating 
Radar (GPR) survey. Grid systems were established for both the northern and southern areas, with 
baselines placed parallel to Chapman Road. Traverse lines were placed perpendicular to the baselines 
at 50 foot and 20 foot spacings in the south and north areas, respectively, with EM data collected at 
5-foot intervals along the lines. GPR data points were recorded at irregular intervals (not uniformly 
spaced) due to the rugged terrain and presence of large trees along the slopes. A common point 
between the two grid systems was established to allow for cross-referencing. 

Detailed descriptions of the geophysical survey procedures and results are included in the Geophysical 
Report which is attached as Appendix C. 

Findings of the Geouhvsical Survey 

The debris areas in both the northern and southern portions of the site as defined by the geophysical 
survey are roughly coincident with the extent of debris that is present at the surface. In the northern 
area, the eastern (buried) edge of debris is interpreted to be approximately 10 to 12 feet beyond the 
edge ofthe surface debris (Le., unexposed debris is buried within an approximately 10 to 12 foot wide 
area). With the exception of this 10 to 12 foot wide area, the results of the survey indicate that there 
is not extensive buried debris at the site. This conclusion was reached from evaluation of signal 
response and the nearly complete correlation between anomalous responses and visible surface debris. 
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The survey also detected an apparent buried pipeline that traverses along the top of the slope. The 
pipe size, age, type, and use are not known. The results of the geophysical survey are shown on Figure 
3-4 (North Area) and Figure 3-5 (South Area). 

3.2 Soil Investigation 

The following sections describe the investigative procedures employed for the soil investigations at 
Site4andAOC 1. 

3.2.1 Site 4 Soil Investigation 

A total of six shallow hand auger borings were advanced at Site 4. One surface soil sample. (0 to 6 
inch below ground surface [bgs] interval) and one subsurface soil sample were collected from each 
hand auger boring location. The subsurface soil samples were intended to be collected from the 12 to 
24 inch bgs interval. At two locations, the samples were collected from the 6 to 12 inch bgs interval 
because groundwater was encountered at approximately 1 foot bgs. 

Sample points were placed in areas of heavy debris, or immediately downgradient from areas of heavy 
debris. The sampling program is summarized on Table 3-l. Sample locations are shown on Figure 
3-l. Lithologic descriptions of the soil samples are presented on Table 3-3. 

3.2.2 AOC 1 Soil Investigation 

A total of six shallow hand auger borings were advanced at AOC 1. Three borings were advanced 
each in the north and south portions of the AOC. One surface soil sample (0 to 6 inch bgs interval) 
was collected from each hand auger boring location. Subsurface soil samples were collected fi-om five 
of the locations, no subsurface sample could be collected from the AI-HA01 location duie auger 
refusal (possibly concrete). Subsurface samples were collected at locations Al-HA02, Al-HA.03, Al- 
HA04, and Al -HA06 from the 12 to 24 inch bgs interval. At one location (Al-HA05), the sample 
was collected from the 6 to 12 inch bgs interval due to auger retisal at a depth of 12 inches (possibly 
concrete). 

Sample points were placed in areas of heavy debris, or immediately downgradient from areas of heavy 
debris. The sampling program is summarized on Table 3-l. Sample locations are shown on Figure 
3-2 (North Area) and Figure 3-3 (South Area). Lithologic descriptions of the soil samples are 
presented on Table 3-4. 

3.3 Surface Water/Sediment Investigation 

The following sections describe the surface water and sediment sampling programs for Site 4 and 
AOC 1. 

Site 4 - Sediment Samuling 

Sediment samples were collected at two intervals from four separate stations at Site 4. At each station, 
samples were collected from the 0 to 4 inch interval and the 4 to 8 inch interval. Surface water 
samples were not collected at Site 4. Sample 4-SDOl-0 1 was collected with a hand auger due to heavy 
organic debris. The remaining samples were collected via acetate coring sleeve inside of corer. 
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Descriptions of the sample locations and sediment lithology are presented on Table 3-5., The 
analytical program is summarized on Table 3-l. 

AOC 1 - Surface Water/Sediment Sampling 

Surface water samples were collected at Stations Al-SWOl, Al-SW02, and Al-SW03. No sample 
was collected at the Al-SW04 location because the swale was dry at this location. Samples were 
collected via direct dip, with the exception of preserved fractions (VOCs, metals, and cyanide) which 
were filled by transferring from a dedicated amber glass container. 

Sediment samples were collected at two intervals from all four sample stations. At each station, 
samples were collected from the 0 to 4 inch interval and the 4 to 8 inch interval, with the exception 
of sample A l-SDOl-01. This sample was collected horn the 4 to 6 inch interval rather than the 4 to 
8 inch interval due to the presence of tree roots at a depth of 6 inches. Sediment sample:s were 
collected with a decontaminated stainless steel hand auger. Descriptions of the sediment lithology and 
sample locations are presented on Table 3-6 along with the field surface water quality parameters. The 
analytical program is summarized on Table 3-l. 
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TABLE 3-l 

SUMMARY OF SITE INSPECTION SAMPLING PROGRAM 
SITE INSPECTION REPORT - SITE 4 AND AOC 1 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

Sample ID Date Media 

Site 4 Samples 
Depth 

(inches) Analytical Parameters 
4-HAOl-00 
4-HA02-00 
4-HA03-00 
A-U A nd-nn 

1 l/12/99 Surface Soil O-6 TCL organics, nitramines, TAL inorganics and cyanide 
1 1 / 12/99 Surface Soil O-6 TCL organics, nitramines, TAL inorganics and cyanide 
1 l/12/99 Surface Soil O-6 TCL organics, nitramines, TAL inorganics and cyanide 
11/13/99 Swface Soil O-6 TCL oreanics. nitramines. TAL inoreanics and cvanide 

. II1.V. YV _ _, __I __ ------- ---- I 

4-HA0500 1 l/12/99 Surface Soil O-6 TCL organics, nitramines, TAL 
4-HA06-00 1 l/12/99 Surface Soil O-6 TCL organics, nitramines, TAL 
4-HAOl-02 1 l/12/99 Subsurface Soil 12-24 TCL organics, nitramines, TAL 
4-HA02-02 11/12/s 19 1 Subsurface Soil 

Subsurface Soil 
Subsurface Soil 
Sub 

12-24 TCL organics, nitramines, TAL inorganics 
12-24 TCL organics, nitramines, TAL inorganics 
6-12 TCL organics, nitramines, TAL inorganics 

surface Soil 1 6- 12 1 TCL organics, nitramines, TAL inorganics and cyanide 
1 12-24 1 TCL owanics. nitramines. TAL inorganics and cvanide 4-HAti6-02 1 1 l/12/99 1 Subsurface Soil I ~~~ 

4-SDOl-00 I 1 l/12/99 I Surface Sediment 1 O-4 I TCL organics, nitramines, TAL inorganics ‘md c amde ‘y. 
,9 TCL 

TCL 
TCL 
TCL 
TCL 
TCL 
TCL 

TAL 
TAL 
TAL 
TAL 
TAL 
TAL 
TAL 

and -- 
and 

inorganics 
inornanics 
inorganics 
inorganics 
inowanics 

organics, 
organics, 
organics, 
organics, 
organics, 
organics, 
organics, 

nitramines, 
nitramines. 

1 4-SD02-00 1 11/13/5 
4-SD03-00 
4-SD04-00 

1 
r 
-l 
-i 
-i 
-i - 

1/13/0~ 
l/14/99 

Surface’Sediment 
Surface Sediment 
Surface Sediment 
Subsurface Sediment 
Subsurface Sediment 
Subsurface Sediment 
Subsurface Sediment 

-- 
and -- 
and -- 
and 
and -- 
and -- 

nitramines, 
nitramines, 
nitramines. 

o-4 
4-8 l/12/99 

l/13/99 
l/13/99 
l/13/99 

4-SDOl-01 
4-SD02-0 1 
4-SD03-0 1 
4-SD04-01 

nitramines, 
nitramines, 

inorganics 
inorganics 



TABLE 3-1 (continued) 

SUMMARY OF SITE INSPECTION SAMPLING PROGRAM 
SITE INSPECTION REPORT - SITE 4 AND AOC 1 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

Date 1 Media 
AOC 1 Samples 

Depth 1 

Notes: 

NA 
TCL 
TAL 

Not Applicable 
Target Compound List 
Target Analyte List 

Refer to Table 3-2 for QAIQC Samples 



“N-h, 

TABLE 3-2 

SUMMARY OF FIELD QA/QC SAMPLES 
SITE INVESTIGATION REPORT - SITE 4 AND AOC 1 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

Sample Identification Sample Date QA/QC Sample Type 
4-HA02-OOD 1 l/12/99 Surface soil duplicate Duplicate of 4-HA02-00 
4-HA0 1-02D 1 l/12/99 Subsurface soil duplicate Duplicate of 4-HA0 l-02 

I 4-snn4-00D . _- _ _ _- 
Al -HA05OOD 
A 1 -HA05-01 D 

Sediment duplicate Duplicate of4-SD04-t 
Surface soil duplicate Duplicate of A 1 -HA05-00 
Subsurface soil duplicate Duplicate of A 1 -HA05-0 1 

1 l/13/00 
1 l/14/99 
1 l/14/99 

41-SW03D 
a, -SD03-OOD 
104-TBO 1 
104-TB02 
104-TB03 
104-RSOl 

1 l/14/99 / Surface water duplicate 1 Duplicate of A 1 -S W03 
11/14/‘99 1 Sediment duulicate 1 Duplicate of Al -SD03-00 
1 l/12/99 
1 l/12/99 
1 l/15/99 
1 l/13/00 

Trip blank 
Trip blank 
Trip blank 
Rinsate blank 

Shipped in cooler with VOA 
Shipped in cooler with VOA 
Shipped in cooler with VOA 
Sampling spoon 

104-RS02 
104-R SO? 

1 11/13/00 1 Rinsate blank 1 Acetate sediment coring sleeve 
1 1 l/l 3/00 1 Rinsate blank 1 Aluminum Die Dan 

. - .  __I-- 

104-RS04 
104-FBO 1 
104-FB02 

_ _ .  -  .  .  

1 l/13/00 
1 l/10/00 
1 l/10/00 

Rinsate blank 
Field Blank 
Field Blank 

Hand auger’bucket 
Laboratory grade DI water 
Commercial grade DI 

Notes: 

DI Deionized 
VOA Volatile Organic Analysis 



TABLE 3-3 

SOIL SAMPLE LITHOLOGY 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 
SITE INSPECTION REPORT - SITE 4 AND AOC 1 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

Location 
Upland area 

ln ditch 

Toe of small slope, approximately 2 feet 
from railroad ties 

Sample ID 
4-HA0 l-00 

4-HAOl-02 

4-HA02-00 

4-HA02-02 

4-HA03-00 

4-HA03-02 

Interval 
(inches) Description 

O-6 0.0 - 0.2 TOP SOIL 
0.2 - 0.5 SILTY SAND, tan 

12 -24 CLAYEY SAND matrix with bags/foil, trace 
glass, tubing present at 1 .O foot 

O-6 HEAVY DEBRIS, tubing, foil, injection 
needles 

12-24 1 .O - 1.5 HEAVY DEBRIS 
1.5 - 2.0 SILT, dark brown, moist to’ wet 

O-6 0.0 - 0.2 TOP SOIL 
0.2 - 0.5 SILTY SAND with clay, trace 
marine shell fragments, tan 

12-24 MEDICAL DEBRIS, extremely heavy, nearly 
solid debris to 2.0 feet (tubing, needles, bags, 
foil, etc.) 

Toe of slope, approximately 1 foot in 
front of railroad ties 

4-HA04-00 

4-HA04-0 1 

O-6 TOPSOIL with heavy medical debris (tubing, 
needles, bags, foil, etc.) 

6- 12 MEDICAL DEBRIS in dark brown silt 
matrix, trace wood debris. Groundwater at 1 .O 
foot. Root at 1 .O foot 

Toe of slope, 2 feet from edge of stream. 4-HA05-00 O-6 TOPSOIL, only minimal medical debris (part 
Adjacent to 3-inch diameter rope-wrapped of vial top),piece of scrap metal at 2 inches 
hoses 4-HA05-0 1 6- 12 0.5 - 0.8 Debris is very minimal, one piece of 

plastic, one piece of tubing, moist 
0.8 - 1 .O SITY SAND, moist to wet, green 
(apparently native) 

4djacent to metal scrap pile 4-HA06-00 

4-HA06-02 

O-6 TOP SOIL at surface underlain by SILT, little 
sand, brown, debris throughout including 
black (charred?) wood, metal banding, 
concrete, shingles? 

12 - 14 Attempted multiple locations, could not get 
past approximately 14 inches due to) 
obstructions. 
SILT, little sand, brown, refusal at 1.4 inches 
apparently due to shingles 



TABLE 3-4 

SOIL SAMPLE LITHOLOGY 
AOC I- SCRAP METAL DUMP 

SITE INSPECTION REPORT - SITE 4 AND AOC 1 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Location 
Between cinder block, concrete rubble 
and 24 inch CMP 

Sample ID 
A 1 -HA0 l-00 

Interval 
(inches) Description 

O-6 Concrete at 4 to 6 inches in area surrounding 
sample location. Could not auger below 6 
inches. Concrete appears to be contimuous, no 
subsurface sample collected due to refusal. 
TOPSOIL, trace roots, trace slag/gravel, very 
dark brown to black 

10 feet from 2 gallon bucket, 4 foot x 6 
foot metal frame 

A 1 -HA02-00 

A 1 -HA02-02 

O-6 TOPSOIL, little rock fragments/gravel, dark 
brown, trace concrete, glass, red clay pipe 
material 

12-24 1 .O - 1.5 CLAYEY SAND, trace roots, tan 
(apparently native) 

6 feet from 16OON, 920 E pin flag Al-HA03-00 

A 1 -HA03-02 

1.5 - 2.0 SANDY CLAY, trace roots, orange 
O-6 TOPSOIL, trace roots, dark brown, little 

concrete chunks, yellow, very brittle,, crumbly, 
trace glass. Refusal at 6 inches 

12-24 Relocated several times due to auger removal. 
12-24 sample collected at right edge of swale. 
Small, soft, yellow laminated nodule at 6 
inches. 
Top: SANDY CLAY, damp, very plastic, very 
small piece of charred material at 12 inches. 
Bottom: SILTY CLAY, moist, very plastic 

Next to 5 gallon rusted drum near 1 lOON, A 1 -HA04-00 O-6 TOPSOIL with bark, no debris 
900E A 1 -HA04-02 12 -24 SILTY SAND, light brown, (apparently 

native) 
Next to 1500N, 900E Al-HAOS-00 O-6 TOPSOIL, dark brown, trace roots, trace 

rusted wire, concrete, large gravel/rock 
fragments 

Al-HA05-01 6- 12 Refusal at 12 inches (concrete) 
Same as above, except with orange iron oxide 
?? nodules 

On debris slope, next to concrete A 1-HA06-00 

A 1 -HA06-02 

O-6 SILT, brown, little sand, trace clay, lrace 
roots, damp (apparently native) 

12-24 SILT, some clay, some sand, orange brown, 
damp 



TABLE 3-5 
SEDIMENT SAMPLING DATA - SITE 4 

SITE INSPECTION REPORT - SITE 4 AND AOC 1 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

SILTY SAND 

T, dark brown with heavy 

inches: SANDY SILT trace marine shells olive- 

roots leaves stems. heav 



TABLE 3-6 

SURFACE WATER AND SEDIMENT SAMPLING DATA - AOC 1 
SITE INSPECTION REPORT - SITE 4 AND AOC 1 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX &TE 

Sediment 
Sample 
Depth 

(inches) 
_- 

Conductivity 
(pmhos) 

732 
Stream/Sediment Description 

Approx. 4.0 ft wide, 4 inches deep. 1 foot drop in channel. Steep 
slopes on both sides. Flow is approx. 0.25 gpm 
SILT and FINE SAND, light brown, some organic matter 

Sample ID 
Al-SW01 

-- o-4 Al- SDOl-00 

Al- SDOl-01 

Al-SW02 

A 1- SD02-00 

4-6 Could not sample deeper due to tree roots) 
SILT and FINE SAND, light brown, some organic matter 
Approx. 1.5 fi wide, 3 inches deep. 1 foot drop in channel. 
Telephone poles along slope on left bank 
SILT,some fine sand, little clay, light gray-green 

SILT,some fine sand, little marine shells, little clay, light gray- 
green 
Approx. 4 fi wide, 6 inches deep. Immediately downstream of 
disposal area. Adjacent to scrap metal, several drums. Orange 
discoloration 
SAND, fine, some marine shell fragments, little silt, trace clay, 
black and brown to light brown. Black discoloration from organic 
decay 
SILT, some fine sand, little clay, black/brown. Black discoloration 
from organic decay 
No surface water sample collected - swale dry at this location. 
Located approx. 50 feet downstream of WTP pond. Channel 2 ft 
wide, 2.5 ft deep. 
SILT, some fme sand, trace clay, trace roots, brown, damp 

-- 

690 -- 

o-4 

4-8 

-- 

-- Al- SD02-01 

Al-SW03 715 

-- o-4 

4-8 

Al- SD03-00 

-- I -_ -- -- Al- SD03-01 

Al-SW04 -- -- -- -- 
I I 

-- _- -- 

o-4 

4-8 

-- I -- -- -- Al - SD04-00 

Al- SD04-01 -- I _- -- -- SAME to 6 inches 
6 - 8 inches. SAND, fine, little silt, trace clay moist 

“C 
mg/L 
mV 
PPt 
pmhos 

Degree Celsius 
milligrams per liter 
millivolts 
parts per thousand 
micromhos 





K DISCHARGE 

BANDING PILE 

8” IRON PIPE 

SAMPLES LOCATED BY GPS (BAKER. 11/99) 
EDGE OF POND LOCATION APPROXIMATE 

@, - HAND AUGER BORING LOCATION 

IURCE: NAVFAC DRAWING 4255914 “STORMWATER 
- :- - DRAINAGE CHANNEL WITH FLOW DIRECTION 

DRAINAGE DESIGNATION DRAWING-SECTOR 3”. 

INVESTIGATION LOCATION PLAN INVESTIGATION LOCATION PLAN 
SITE 4 SITE 4 

CT0 - 0104 CT0 - 0104 
NAVAL WEAPONS STATION YORKTOWN NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE CHEATHAM ANNEX SITE 



r - .-. _ ._. J 

I 
I 
I 

zz 4” 

EAST STATIONS 

NOTE: NO SUBSURFACE 

SOIL SAMPLE 

COLLECTED AT Al -HA01 

DUE TO OBSTRUCTION - AREA OF GEOPH INVESTIGATION LOCATION PLAN 
-6 - GPR PROFILE ~-t~ ~ Aoc 1 (NORTH AREA) 

@ - HAND AUGER BORING LOCATION CT0 - 0104 
30 15 30 - SURFACE WATER/ SEDIMENT SAMPLE LOCATION 



21015341 

\ 

/ 

/ 

- .- - - - ._ _ ._.. - .- .- -o-o”-“- - .-..- .-.. T -. -..-.,- .-..-. - - 

AbudmtsmanDiltMands 

-- 
dustdeDebr$ 

I 

FKMWNEFlTREAlMNTflJNT 

EAST STATIONS 

-AREAOFUZWWSlCALMEENQAllW @-nAtc@AuERAuQRLocAlloN INVESTIGATION LOCATION PLAN -AOC 1 MUTH AREA) 
fJ-8EWNTSMMLOCATlON CTO-0104 

r7-v -lTEEuy 



EAST STAT,ONS 

i- 

NOTE: 1.) NO SUBSURFACE SOIL SAMPLE COLLECTED AT AI-HAD, DUE TO OBSTRUCTION. 

2.) RESULTS ARE FOR EM-31 IN-PHASE. REFER TO GEOPHYWAL REPORT LEGEND FIGURE 3-4 
AREA OF GEOPHYSICAL INVESTIGATION 

FOR ADDITIONAL DATA. a- GEOPHYSICAL SURVEY RESULTS 
-6 - GPR PROFILE ARC 1 (NORTH AREA) 

m - TREE LINE CT0 - 0104 
0 15 30 NAVAL WEAPONS STATION YORTOWN 

1 inch = 30 ft. 

m ----- 

YORKTOWN. VIRGINIA ^.. _. _. 



112 N.llC ‘3”” 

W”LWFars 
F!XlM WATER TREATMENT PLANT t 

-i 

-: 
-I 

-: 
-i 
-I 
-I 
-I 

LEGEND 

lh!i7 - 
Al33 OF GEOPNY3lCAL lNVESllSAllON 

FIGURE 3-5 
GEOPHYSICAL SURVEY RESULTS - AOC 1 (SOUTH AREA) 

-->----@pNP~E CTO-0104 
7-P -muE 
DTE, RSUTS AR FOR EM-31 N+HME REFER TO 

NAVAL WEAPONS STAT!ON YORKTOWN 

oEOPHY3ICAl !dEPORT FOR ADDITIONAL DATA. 
YORKTOWN VRQNA 

- WA OEcFtrf-woo CtEATHAM AMEX UTE 



4.0 FIELD INVESTIGATION ANALYTICAL RESULTS 

,,_.:-._ 

The objective of this section is to discuss detected contamination that may be present as a result of past 
operational practices at Site 4 and AOC 1. The characterization of contaminants at Site 4 and AOC 
1 was performed by field testing and laboratory analysis of soil (surface and subsurface), surface water 
(AOC 1 only), and sediment samples. The analytical results for environmental and QA/QC !samples 
associated with SI are presented in this section. Chain-of-custody forms are presented in Appendix 
D while complete data summary tables are presented in Appendix E. 

4.1 Data Oualitv 

The quality of the data collected as part of the 1999 SI has been assessed by its accuracy and precision 
with respect to prescribed requirements or specifications for laboratory analysis. To make these 
determinations, an independent third-party validator performed data quality evaluations. Data were 
evaluated in accordance with the criteria established by USEPA guidelines, Laboratory Data 
Validation Functional Guidelines for Evaluating Organic Analyses (USEPA, 1991) specific method 
requirements in OLM02.1, USEPA Region III modifications, Level D data requirements, and 
professional judgement. Validation of the analytical data serves to reduce the inherent uncertainties 
associated with usability. 

Additionally, analytical data were evaluated to determine both the usability of results as well as 
contractual compliance relative to deliverables and the aforementioned criteria. Data validation also 
provided an interpretation of the reported quality control results. A minimum of ten percent of all 
laboratory calculations was verified as part of this validation. In addition, all instrument output (i.e., 
spectra, chromatograms, etc.) for each sample was carefully reviewed. Data quality was evaluated 
based on, but not limited to the following criteria: 

. Data completeness . Laboratory and field duplicates 

. Holding times . MSIMSD samples 

. Calibrations . Internal standard performance 

. Blanks . Compound identification 

. Surrogate recoveries . Compound quantitation 

. Laboratory control samples 

Based upon the results of this evaluation, various qualifiers and/or codes have been attached to certain 
data by either the laboratory or by the data validator with regard to the data’s usability. These 
qualifiers often pertain to QA/QC problems and generally indicate questions concerning chemical 
identity, chemical concentration, or both. Because the data validation process is intended to assess 
the effect of QC issues on data usability, validation data qualifiers are attached to the data subsequent 
to the laboratory qualifiers and supersede any laboratory qualifiers. During the 1999 SI, QA/QC 
sample results consisting of trip blanks and equipment rinsate blanks were used to qualify the 
appropriate environmental sample results while field blank results were used to quallify all 
environmental sample results. 
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Qualified data are flagged with a letter qualifier representing an associated explanatory note needed 
to clarify the corresponding analytical result. Data qualified as “J” were retained as estimated. 
Estimated analytical results within a data set are common and considered to be usable by the USEPA 
(USEPA, 1989). Data may be qualified as estimated for several reasons including an exceedence of 
holding times, high or low surrogate recovery, or intra-sample variability. In addition, values; may be 
assigned an estimated “J” qualifier if the reported value is below the Contract Required Detection 
Limit (CRDL) or the Contract Required Quantitation Limit (CRQL). Data assigned a rejected, “R” 
qualifier, were excluded from the usable data set, and other qualified data were retained in the usable 
data set. Only one sample in the data set for this SI contained rejected data. The volatile analysis for 
sample 4-HA05-00 resulted in a percent recovery of less than 25 percent. Therefore, the detection 
limits for the compounds not detected were qualified with a “UR” qualifier (i.e., the detection limit 
was rejected). Data qualifier definitions are summarized on Table 4-20. Annotated Form Is for all 
samples were reviewed by the data validator and included in the overall data assessment. B’ased on 
the overall assessment of this data, the validator has deemed it accurate and representative of site 
conditions. 

4.2 Data Management and Tracking 

The management and tracking of data from the time of field collection to receipt of the validated 
analytical results is of primary importance and facilitates the overall organization of the analytical 
results. Field samples and their corresponding analytical tests were recorded on the chain-of-custody 
forms, which have been provided in Appendix C. The chain-of-custody forms were checked against 
the Site-Specific FSAP (Baker, 1999b) to determine if all designated samples were collected for the 
appropriate parameters. Upon receipt of the laboratory results, a comparison of the field information 
was made to determine if each sample received by the laboratory was analyzed for the correct 
parameters. Similarly, the validated information was compared to the laboratory information as a final 
check. In summary, the tracking information was used for the following: 

. Identify sample discrepancies between the sample analysis plan and the SI; 

. Verify that the laboratory received all samples and performed the correct analysis; 

. Verify that the data validator received a complete data set; and 

. Ensure that a complete data set was available for each media of concern prior to 
entering results into the database 

4.3 QA/QC Sample Results 

As part of the requirements for field quality control under the Naval Facilities Engineering Service 
Center (NFESC), four types of QA/QC blanks were evaluated for this site: duplicate samples, trip 
blanks, field blanks, and equipment rinsate blanks. Laboratory QC samples (extra volume collected 
for matrix spike/matrix spike duplicate [MS/MSD]) were collected in the field. In addition to 
MWMSD samples, laboratory QA/QC procedures include analysis of surrogate spikes, lab control 
standards/blanks, and continuing calibration standards/blanks. Laboratory and field duplicate sample 
results were compared during validation to determine the relative percent difference (RPD) for 
assessment of variabilities of the measurement process and sampling techniques. This section Ipresents 
only field duplicates since laboratory duplicates were evaluated by the validator and were not collected 
as individual samples during the field program. 
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Analysis of blank samples provides a measurement of contamination that has been introduced into a 
sample set during the collection, transportation, preparation, and/or analysis of samples. To remove 
non-site related contaminants from further consideration, the concentrations of chemicals detected in 
blanks were compared with concentrations of the same chemicals detected in environmental samples. 

Detections of common laboratory contaminants (acetone, 2-butanone, methylene chloride, toluene, 
and phthalate esters) in environmental samples are considered to be positive results only when 
observed concentrations exceeded ten times the maximum concentration detected in an associated 
blank (USEPA, 1989). Blanks containing organic constituents that are not considered common 
laboratory contaminants (i.e., all other TCL compounds) were considered as positive results only when 
observed concentrations exceeded five times the maximum concentration detected in an associated 
blank (USEPA, 1989). Furthermore, inorganic (i.e., TAL) constituents were considered as positive 
results only when observed concentrations exceeded five times the maximum concentration detected 
in an associated blank. The data validator determined which detected concentrations were blank- 
related. The environmental samples that contained compounds at a concentration less than ten or five 
times (as appropriate) the concentrations reported in the associated blank were qualified as “B,” blank 
contamination by the data validator. These results qualified as “B” were evaluated as not detected. 

The following presents the 1999 analytical results of the QA/QC samples collected. These results 
were used to qualify the environmental samples collected as part of the investigation. Equipment 
rinsate blank and trip blank results were used to qualify appropriate environmental sample: results 
(i.e., trip blanks and equipment rinsate blanks associated with a particular sample) while field blank 
results were used to qualify all environmental sample results. These results are presented on Tables 
4-l through 4-5. The SI for Site 4 and AOC 1 was conducted concurrently with investigations for Site 
1, Site 7, Site 11, and AOC 2. Only QA/QC samples associated with Site 4 and AOC 1 samples are 
discussed herein. 

There were no major findings with respect to the RPDs; therefore, no further discussion will be 
provided for the field duplicates. 

4.3.1 Trip Blanks 

Two trip blanks associated with Site 4 and AOC 1 (104-TBO 1 and 104-TB03) were collected as part 
of the 1999 SI and analyzed for VOCs. The following VOCs were detected in the trip blanks: 
1 ,I ,2,2-tetrachloroethane, 2-butanone, 2-hexanone, 4-methyl-2-pentanone, acetone, chloromethane, 
and methylene chloride. 

Since there were no laboratory trip blanks available, they were made on-site by field team pe:rsonnel 
with laboratory grade de-ionized (DI) water. Therefore, the trip blanks were not made in a “‘sterile” 
setting, and contamination may have entered the vials. This may explain the presence of 1,1,2,2- 
tetrachloroethane in the trip blank and not in the environmental samples. 2-Butanone, acetoNne, and 
methylene chloride are common laboratory contaminants. A positive detection summary for the trip 
blanks is presented on Table 4-l. 
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,’ .” 4.3.2 Field Blanks 

Two field blanks were collected as part of the 1999 SI. 104-FBOl was collected from the laboratory 
grade DI water (used for preparation of rinsate samples), and 104-FB02 was collected from store- 
bought DI water (used for decontamination). The field blanks were analyzed for TCL organics, 
nitramines/nitroaromatics, and TAL inorganics and cyanide (unfiltered only). There were no 
pesticides, PCBs, or nitramines/nitroaromatics detected in the field blanks. The following organics 
were detected in the field blanks: acetone, methylene chloride, and bis(2-ethylhexyl)phthalate.. These 
are all common laboratory contaminants. 

Aluminum, barium, calcium, copper, iron, silver, sodium, thallium, and zinc were the inlorganic 
constituents detected in the field blanks. These constituents occur naturally in groundwater and 
surface water and are commonly present at low concentrations in laboratory supplied water or store- 
bought water, and therefore, should not be interpreted to be the result of field practices. Positive 
detection summaries for the field blanks are presented in Tables 4-2 and 4-3. 

4.3.3 Equipment Rinsate Blanks 

Four equipment rinsate blanks were collected as part of the 1999 SI. The equipment rinsate blanks 
were analyzed for TCL organics, nitramines/nitroaromatics, and TAL inorganics and cyanide 
(unfiltered). The following summarizes from what sampling equipment each rinsate was collected: 

104-RSO 1 - Hand Spoon 
104-RS02 - Sediment Coring Sleeve 
104-RS03 - Pie Pan 
104-RS04 - Auger Bucket 

Pesticides, PCBs, and nitramines/nitroaromatics were not detected in any of the equipment rinsate 
blanks collected during the 1999 SI. Three organic compounds were detected in the rinsate blanks: 
acetone, methylene chloride, and bis(2-ethylhexyl)phthalate. Acetone was detected in 104-RSOI and 
104-RS04 (65 micrograms per liter [pg/L] and 85 pg/L, respectively). Methylene chloride was 
detected in all rinsates at 25 pg/L. Bis(2-ethylhexyl)phthalate was detected in 104-RSOl (25 pg/L). 
These compounds are commonly associated with laboratory practices and the presence of these 
compounds can most likely be attributed to laboratory contamination and not to sampling procedures. 

Unfiltered inorganic constituents were detected in the equipment rinsate blanks and included 
aluminum, antimony, barium, iron, lead, magnesium, potassium, sodium, and zinc. All of these 
constituents may occur naturally in groundwater and surface water. Antimony was detected in 104- 
RS02 at a concentration of 2.35 pg/L. Barium was detected in 104-RSOl at a concentration Iof 11.3 
J&L. Lead was detected in 104-RS04 at a low concentration (1.5J pg/L). Positive detection 
summaries for the rinsate blanks are presented in Tables 4-4 and 4-5. 

4.4 Site-Specific Analvtical Results 

The primary objectives of this SI were as follows: (1) to adequately define the nature and extent of 
possible contamination at Site 4 and AOC 1; (2) to provide the necessary information for conducting 
a public health and environmental risk screening; (3) to identify existing data gaps, if applicabsle; and 
(4) to provide necessary information to screen alternatives to determine the most feasible methods for 
remediation of potential sources of risk to public health and safety and the environment, if necessary. 
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This section characterizes, based upon all available data, surface soil, subsurface soil, surface water 
(AOC 1 only), and sediment with respect to specific constituents of concern. Essential nutrients 
(calcium, magnesium, potassium, and sodium) have been eliminated from discussion in this section, 
as they are not detrimental to human health or the environment are typically found at elevated 
concentrations in tidally influenced coastal plain areas. Positive detections from each analytical 
fraction are presented in tabular format for both sites (Tables 4-6 through 4- 19). Figures 4-1 through 
4-22 graphically depict the detected concentrations. 

In order to focus on potential constituents of concern, detected compounds/constituents were 
compared to USEPA Region III RBCs (USEPA, 2000). The RBCs were developed by the USEPA 
Region III as human health-based criteria. They are used in this section as benchmark concentrations 
for evaluating SI data. RBCs are not intended as stand-alone decision-making tools, but as a screening 
tool to be used in conjunction with other information to help in the evaluation of detected 
compounds/constituents in site/AOC-related media. Residential soil RBCs were used as comparison 
criteria for detected compounds/constituents in surface soil, subsurface soil, and sediment. Tap water 
RBCs multiplied by a factor of ten (to account for the difference between an accidental surface water 
exposure versus a very conservative drinking water ingestion exposure) were used as comparison 
criteria for detected compounds/constituents in surface water. Surface water was evaluated using these 
conservative comparison criteria because the samples were collected from the swales that flow around 
AOC 1 into Jones Pond (which is a source of potable water at CAX). Jones Pond is a spring-fed water 
body with an area of 69 acres. Water from the plant is checked daily for turbidity and chlorine 
residual by on-site personnel. Fecal coliform counts are made once a week. The water I?orn Jones 
Pond is treated and meets public drinking water standards prior to distribution. Background data taken 
from the WPNSTA background study (Baker, 1995) are also used in the evaluation of site-specific 
data. 

4.4.1 Site 4 - Medical Supplies Disposal Area Analytical Results 

This section presents the analytical results of the soil and sediment investigations performedl at Site 
4. Positive detection summaries for Site 4 are presented on Tables 4-6 through 4-11 and Figures 4-1 
through 4-6. 

Surface Soil 

Seven surface soil samples (including one duplicate sample) were collected during the I999 SI. The 
surface soil samples were analyzed for TCL organics, nitramines/nitroaromatics, and TAL ino8rganics 
and cyanide. One VOC, semivolatile organic compounds (SVOCs), pesticides, PCBs, and inorganics 
were detected in the surface soil samples collected at Site 4 as presented on Tables 4-6 and 4-7 and 
Figures 4-1 and 4-2. Nitramines/nitroaromatics were not detected in any surface soil samples. 

One VOC, total xylene, was detected in sample 4-HAO2-00 at a low concentration of 25 micrograms 
per kilogram @g/kg). As shown in Table 4-6, this concentration of total xylene was well below its 
USEPA Region III Residential Risk-Based Concentration (RBC), the comparison criterion. 

SVOCs, primarily carcinogenic and noncarcinogenic polyaromatic hydrocarbons (PAHs:), were 
detected in all surface soil samples except for 4-I-IAOl-00. Benzo(a)pyrene exceeded its corresponding 
residential RBC in samples 4-HAO2-00 (950J &kg), 4-I&402-OOD (440 &kg), 4-HAO5-00 (2,300J 
pg/kg), and 4-I&406-00 (7,000 pg/kg). Benzo(a)anthracene and benzo(b)fluoranthene exceeded their 
corresponding residential RBCs in samples 4-HA02-00, 4-HA0500, and 4-HA06-00. 
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Dibenz(a,h)anthracene exceeded its corresponding residential RBC in sample 4-HA06-00. 
Indeno( 1,2,3-cd)pyrene exceeded its corresponding residential RBC in samples 4-HA05,-00 and 
4-I&406-00. The carcinogenic PAHs carbazole and chrysene were detected at concentrations less than 
their respective residential soil RBCs. Phthalate compounds were detected in 4-I-IA02-00 
(bis[2-ethylhexyllphthalate), 4-HA02-OOD (bis[2-ethylhexyl]phthalate), and 4-HA04-00 
(bis[2-ethylhexyllphthalate and di-n-butylphthalate) at concentrations that did not exceed 
corresponding comparison criteria. The positively detected noncarcinogenic PAHs (acenaphthene, 
anthracene, benzo(g,h,i)perylene, fluoranthene, fluorene, phenanthrene, and pyrene) were {detected 
at concentrations that did not exceed comparison criteria. A summary of the positively (detected 
compounds compared to residential soil RBCs is presented in Table 4-6 and Figure 4-l. 

Sample 4-HA06-00 exhibited the highest concentrations of PAHs. It was collected from an area 
immediately adjacent to the exposed pile of metal banding and debris (AOC 3 - CAD 1 l/12 Pond 
Bank). This pile of debris also contained pieces of charred wood, which is most likely the s’ource of 
the PAHs. The remaining samples collected from within the medical supplies disposal area also 
exhibited concentrations of PAHs. The PAHs could result from buried wastes such as charred wood. 
Phthalate compounds were detected in samples 4-HA02-00 and 4-HA04-00. These samples were 
collected from areas with heavy medical debris such as I.V. tubing, plastic bags, foil, and injection 
needles. 

Nine pesticides (4,4’-DDE, 4,4’-DDD, 4,4’-DDT, aldrin, gamma-chlordane, endosulfan II, endrin, 
endrin aldehyde, and endrin ketone) were detected in the surface soil samples collected at Site 4. As 
shown on Table 4-6, the concentrations of the aforementioned pesticides did not exceed their 
respective residential soil RBCs. Sample 4-HA05-00 exhibited the highest number of pesticides at 
the highest concentrations detected in the sample. This sample was collected approximately ‘two feet 
from a small stream that runs through the medical supplies disposal area. The detected concentrations 
of pesticides are indicative of routine application rather than bulk disposal of pesticides. 

As shown on Table 4-6, Aroclor-1242 was detected once in the surface soil at Site 4. This PCB was 
detected at a concentration (1 ,OOOJ &kg) that exceeded its residential soil RBC in sample 4-HAO5- 
00. Aroclor-1260 was detected in all surface soil samples collected at Site 4. Aroclor-1260 was 
detected at a maximum concentration of 2,700K pgikg that exceeded its residential soil RBC. This 
PCB was also detected in sample 4-I&404-00 at a concentration that exceeded its residential soil RBC. 
There are no known sources of PCBs present at Site 4. 

As shown on Table 4-7, TAL inorganics were detected in all surface soil samples (beryllium and 
sodium were the only inorganics not detected). The maximum detected concentrations of most 
inorganics were found in samples 4-HAO4-00,4-HA05-00, and 4-HA06-00. Arsenic was detected 
in all surface soil samples at concentrations (2.6L milligrams per kilogram [m&g] - 4.1L mg/kg) 
exceeding the residential soil RBC. The maximum detected concentration of iron in sample 4-HAO6- 
00 (61,700 mg/kg) also exceeded its residential soil RBC. 

Several inorganics were detected in the surface soil at elevated concentrations. When compared with 
surface soil background data collected at WPNSTA, Yorktown, the concentrations of inorganics 
detected in the Site 4 surface soil samples generally fall in or around the ranges represented by 
background data. The maximum concentration for arsenic detected in Site 4 surface soil was 4.1 
mg/kg. The range of WPNSTA arsenic background concentrations is from 1L mg/kg to 14.8 mg/kg. 
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The maximum concentration for iron detected in Site 4 surface soil was 6 1,700 mg/kg. The range of 
WPNSTA iron background concentrations is from 2070 m&g to 46,400 m&g. With the exception 
of the maximum detected concentration (4-HAO6-00), all other concentrations of iron were within the 
range of background. The presence of arsenic and iron is not suspected to be site related. With the 
exception of iron at location 4-HA06-00, this location is adjacent to the scrap metal banding pile, the 
likely source of the elevated iron. A summary of the positively detected inorganic constituents 
compared to residential soil RBCs is presented in Table 4-7 and Figure 4-2. 

Subsurface Soil 

A total of seven subsurface soil samples (including one duplicate sample) were collected during the 
1999 SI. These samples were analyzed for TCL organics, nitramines/nitroaromatics, a.nd TAL 
inorganics and cyanide. VOCs, SVOCs, pesticides, PCBs, and inorganics were detected in the 
subsurface soil samples at Site 4 as presented on Tables 4-8 and 4-9 and Figures 4-3 and 4-4. 
Nitramines/nitroaromatics were not detected in the subsurface soil samples. 

Four VOCs (2-butanone, ethylbenzene, tetrachloroethene, and toluene) were detected in sulbsurface 
soil samples 4-HAOl-02,4-HAOl-02D, 4-HAOZ-02, and 4-HA03-02. As shown on Table 4-8, the 
detected concentrations of these compounds were well below their respective residential soil RBC, 
the comparison criterion. Furthermore, 2-butanone and toluene are common laboratory contaminants. 
It is not likely that these VOCs are related to past site activities. 

SVOCs, primarily carcinogenic and noncarcinogenic PAWS, were detected in all subsurface soil 
samples. Benzo(a)pyrene exceeded its corresponding residential REK in samples 4-HA02-02 (11 OJ 
pg/kg), 4-HA05-01 (550J &kg), and 4-HA06-02 (6005 peg). The carcinogenic PAHs, 
benzo(a)anthracene, benzo(b)fIuoranthene, benzo(b)fluoranthene, indeno( 1,2,3-cd)pyrene, and 
chrysene were detected at concentrations less than their respective residential soil RBCs. Bis[2- 
ethylhexyllphthalate was detected in sample 4-HA03-02 at a concentration (63,000 &kg ) that 
exceeded its residential soil RBC. Bis[Zethylhexyl]phthalate was also detected in 4-HAOl-02, 4- 
HAOl-02D, and 4-HA02-02 at concentrations below the residential soil RBC. Di-n-butylphthalate 
was detected in sample 4-HAO4-0 1 at a concentration that did not exceed its comparison criteria. The 
positively detected noncarcinogenic PAHs (benzo(g,h,i)perylene, fluoranthene, phenanthrene, and 
pyrene) were detected at concentrations that did not exceed comparison criteria. A summary of the 
positively detected compounds compared to residential soil RBCs is presented in Table 4-8 and Figure 
4-3. 

Samples 4-HAO2-02,4-HAO5-01, and 4-HAO6-02 were collected at the same locations as the surface 
soil samples; similar to the surface soil sample results, the subsurface soil samples showed detected 
concentrations of SVOCs. However, the concentrations detected in the subsurface soil were an order 
of magnitude less than those detected in the surface soil. The SVOC reporting limits for samples 4- 
HAO3-02,4-HAO4-01,4-HAO5-01, and 4-HAO6-00 were notably high. This is likely the result of the 
medium from which they were collected. The area from which these samples were collected was 
moist silty-sand that was filled with debris such as burned wood and shingles. The concentrations and 
frequency of the phthalate compounds increased compared to surface soil. This is likely due to the 
increased occurrence of medical supply debris such as I.V. tubing, foil, plastic bags, and injection 
needles at depth. Also, similar to the surface soil samples, the presence of SVOCs is expected and 
is more than likely related to the contents of the disposal area. 

4-7 



Ten pesticides (4,4-DDE, 4,4’-DDD, 4,4’-DDT, aldrin, alpha-chlordane, gamma-chlordane, 
endosulfan II, endrin ketone, heptachlor, and methoxychlor) were detected in the subsurface soil 
samples collected at Site 4. As shown on Table 4-8, the concentrations of the aforementioned 
pesticides did not exceed their respective residential soil RBCs. Similar to the surface soil results, 
sample 4-HAO5-01 exhibited the highest number of pesticides at the highest concentrations (detected 
in the sample. This sample was collected approximately two feet from a small stream tlhat runs 
through the medical supplies disposal area. 

As shown on Table 4-8, Aroclor-1242 was detected once in the subsurface soil at Site 4. This PCB 
was detected at a concentration (2,300J l&kg) that exceeded its residential soil RBC in sample 
4-I&405-0 1. Aroclor-1260 was detected in five of the seven subsurface soil samples collecteld at Site 
4. Aroclor-1260 was detected in 4-HA05-01 at a maximum concentration of 1,600K pg/kg that 
exceeded its residential soil RBC. This PCB was also detected in sample 4-HA04-01 at a 
concentration (3305 pg/kg) that exceeded its residential soil RBC. 

Again, similar to the surface soil results, it appears as if the pesticides at low concentrations may be 
a result of routine application rather than bulk disposal. There are no known sources of PCBs present 
at the site. 

As shown on Table 4-9, TAL inorganics were detected in all subsurface soil samples (beryllium, 
sodium, and thallium were the only inorganics not detected). The maximum detected concentrations 
of most inorganics were found in samples 4-HA03-02 and 4-HA06-02. Arsenic was detected in all 
surface soil samples at concentrations (1.8L mg/kg - 4.2L mg/kg) exceeding the residential so’il RBC. 
The maximum detected concentration of iron in sample 4-HA06-02 (28,000L mg/kg) also exceeded 
its residential soil RBC. 

When compared with subsurface soil background data collected at WPNSTA, Yorktown, the 
concentrations of inorganics detected in the Site 4 subsurface soil samples generally fall in or around 
the ranges represented by background data. The maximum concentration for arsenic detected in Site 
4 subsurface soil was 4.2 mg/kg. The range of WPNSTA arsenic background concentrations in 
subsurface soil is from 0.235 mg/kg to 42.7 mg/kg. The maximum concentration for iron detected in 
Site 4 subsurface soil was 28,000 mgikg. The range of WPNSTA iron background concentrations in 
subsurface soil is from 3,810 mg/kg to 51,lOOJ mg/kg. 

Sediment 

A total of nine sediment samples (including one duplicate sample) were collected during the 1999 SI 
and analyzed for TCL organics, nitramines/nitroaromatics, and TAL inorganics and cyanide. All 
sediment samples were collected from O-4 inch and 4-8 inch depth intervals at each locati’on. As 
indicated on Tables 4-l 0 and 4-l 1 and Figures 4-5 and 4-6, VOCs, SVOCs, pesticides, PCBs, and 
inorganics were detected in the sediment samples collected at Site 4, nitramines/nitroaromatics were 
not detected in the sediment. 

Five VOCs (Zbutanone, 4-methyl-2-per&none, ethylbenzene, toluene, and total xylene) were detected 
in the sediment samples collected from Site 4. None of the detected VOCs exceeded their respective 
residential soil RBCs. Four of the five VOCs were detected in the sediment samples collected from 
the O-4 inch depth interval. 2-Butanone was detected in sample 4-SEDOl-00 at a maximum 
concentration of 125 pg/kg. 2-Butanone is a common laboratory artifact; therefore, its presence is not 
suspected to be site related. The maximum concentrations of ethylbenzene and total xylene were 
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detected in sample 4-SD04-00. The maximum concentration of toluene was detected in sample 4- 
SD02-00. Toluene is also a common laboratory artifact, and its presence is not suspected to be site 
related. These samples were collected from two areas into which the drainage channel flows. This 
drainage channel flows through the medical supplies disposal area. 4-Methyl-2-pentanone was 
detected once in sample 4-SD03-00, which is located between 4-SD02-00 and 4-SD04-00. A 
summary of the positively detected compounds compared to residential soil RBCs is presented in 
Table 4-l 0 and Figure 4-5. 

SVOCs, which consisted of PAHs and phthalate compounds, were detected in all sediment samples. 
All detected concentrations of benzo(a)pyrene (11OJ pg&g - 3405 pg/kg) exceeded the residential soil 
RBC. The maximum concentrations of all SVOCs with the exception of fluoranthene were detected 
at sample location 4-SD04. The maximum concentration of fluoranthene was detected at sample 
location 4-SD02. The PAHs and phthalate compounds and the corresponding concentrations (detected 
in the sediment samples collected from Site 4 are presented in Table 4-10. 

Sediment sampling stations 4-SD02 and 4-SD04 are located adjacent to the disposal area near two 
areas into which drainage channels flow. All sediment sampling stations are located down gradient 
from the disposal area. The SVOCs detected in the sediment are similar in type and concentration to 
those detected in the surface and subsurface soil at this site indicating that contaminants from the 
disposal area may be reaching the sediment or that contaminants from the disposal area may be 
migrating into the sediment within the upstream pond. Runoff from off-site areas may also contribute 
to the contaminant load within the upstream pond. 

As shown on Table 4-l 0, pesticides were detected in samples 4-SEDOI-0 1,4-SD02-0 1,4-SD03-0 1, 
and 4-SD04-00. 4,4-DDE was detected at a maximum concentration of 9L pg/kg in sample 
4-SD04-00, and 4,4’-DDT was detected at a maximum concentration of 400 pg/kg in sample 
4-SD03-01. 

As shown on Table 4-10, two PCBs, Aroclor-1248 and Aroclor-1260 were detected in the sediment 
samples collected at Site 4. Aroclor-1248 was detected in two of nine samples with the maximum 
concentration (19L &kg) detected in sample 4-SD04-00. Aroclor-1260 was detected in seven of nine 
samples with the maximum concentration (270K ug/kg) detected in sample 4-SEDO l-01. 

None of the detected pesticides or PCBs exceeded their corresponding residential soil RBCs. There 
are no known sources of pesticides or PCBs present at the site. It appears as if the pesticides at low 
concentrations may be a result of routine application rather then bulk disposal. 

As shown on Table 4-l 1, TAL inorganics were detected in each of the sediment samples collaected at 
Site 4. Cyanide, selenium, silver, and thallium were not detected in any of the sediment samples. The 
maximum detected concentrations of aluminum, antimony, arsenic, barium, cadmium, chromium, 
cobalt, iron, lead, mercury, nickel, and vanadium were detected in sampling station 4-SED-01. 
Arsenic exceeded its residential soil RBC value in all samples (0.985 mg/kg - 12.2L mg/kg). The 
range of WPNSTA arsenic background concentrations in sediment is from 0.27L mg/kg to 5.4L 
mg/kg. The maximum detected concentrations of beryllium and copper were found in sa.mpling 
station 4-SD03, and the maximum detected concentration of manganese was found in sampling station 
4-SD02. In general, the inorganic constituents were detected fairly uniformly throughout the sediment 
at this site with no discernable pattern and do not appear to be a result of site contamination. A 
summary of the positively detected inorganic constituents compared to residential soil RBCs is 
presented in Table 4-l 1 and Figure 4-6. 
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4.4.2 Area of Concern 1 - Scrap Metal Dump Analytical Results 

This section presents the analytical results of the soil, surface water, and sediment investigations 
performed at AOC 1 - North Area and South Area. Positive detection summaries for AOC 1 are 
presented on Tables 4-12 through 4-19 and Figures 4-7 through 4-22. The discussions of the 
analytical results will be presented for the North and South areas as these are two distinct areas. 

4.4.2.1 AOC 1 -North Area 

Surface Sod 

A total of three surface soil samples were collected in the North Area of AOC 1 during the 1999 SI. 
The surface soil samples were analyzed for TCL organics, nitramines/nitroaromatics, and TAL 
inorganics and cyanide. SVOCs, pesticides, and inorganics were detected in the surface soil samples 
collected in the North Area of AOC 1 as presented on Tables 4-12 and 4-13 and Figures 4-7 and 4-8. 
VOCs, PCBs, and nitramines/nitroaromatics were not detected in any surface soil samples collected 
in this area of AOC 1. 

SVOCs, carcinogenic and noncarcinogenic PAHs and phthalate compounds, were detected in the three 
North Area surface soil samples. PAHs were detected in samples Al-I&401-00 and Al-HA02-00. 
Phthalate compounds only were detected in sample Al-HA03-00. Ben.zo(a)pyrene exceeded its 
residential soil RBC in samples Al-HAOl-00 (870 ug/kg) and A 1 -HA02-00 (925 pgikg). 
Benzo(b)fluoranthene and dibenz(a,h)anthracene exceeded their corresponding residential soil RBCs 
in sample Al-HAOl-00 (1,700 ug/kg and 350 ug/kg, respectively). The carcinogenic PAHs 
benzo(a)anthracene, benzo(k)fluoranthene, chrysene, and indeno( 1,2,3-cd)pyrene were detected at 
concentrations less than their respective residential soil RBCs. Phthalate compounds were detected 
in Al-HA02-00 (di-n-butylphthalate) and Al-HA03-00 (bis[2-ethylhexyllphthalate and di-n- 
butylphthalate) at concentrations that did not exceed corresponding comparison criteria. The positively 
detected noncarcinogenic PAHs (benzo(g,h,i)perylene, fluoranthene, phenanthrene, and pyrene) were 
detected at concentrations that did not exceed corresponding residential soil RBCs. A summary of 
the positively detected compounds compared to residential soil RBCs is presented in Table 4-12 and 
Figure 4-7. 

The entire North Area is covered with metallic debris, concrete slabs, bricks, cinder blocks, and wood. 
Sample Al-HAOl-00 exhibited the highest concentrations of PAHs. It was collected from an area 
adjacent to a drainage swale, approximately ten feet from a large pile of metallic debris. This location 
also exhibited trace amounts of slag. PAHs are a product of the combustion and incomplete 
combustion of carbonaceous materials (often resulting in ash). Therefore, the presence of F’AHs in 
samples collected from areas containing slag and charred wood is expected. The PAHs may also be 
a result of runoff from the adjacent roadway or railroad tracks. 

Four pesticides (4,4-DDE, 4,4’-DDT, alpha-chlordane, and endosulfan sulfate) were detected one 
surface soil sample, Al-HAOl-00, collected at AOC 1 - North Area. None of the aforementioned 
pesticides were detected at concentrations that exceeded their respective residential soil RBCs. 
Pesticides were not detected in any other surface soil samples collected at AOC l- North Area. The 
presence of these pesticides is likely the result of routine applications. 
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As shown on Table 4-13, TAL inorganics were detected in all surface soil samples (antimony, 
beryllium, selenium, silver, and thallium were not detected). The maximum detected concentrations 
ofmost inorganics were found in sample Al-HAOl-00. Arsenic was detected two surface soil samples 
at concentrations (7.6 mgikg in sample Al -HAO3-00 and 23.5 mg/kg in sample Al-HA01 -00) 
exceeding the residential soil RBC. The maximum detected concentration of iron in sample 
Al-HA02-00 (35,200 mg/kg) also exceeded its residential soil RBC. 

When compared with surface soil background data collected at WPNSTA Yorktown, the 
concentrations of inorganics detected in the AOC 1 surface soil samples generally fall in or around 
the ranges represented by background data. As previously mentioned, the maximum concentration 
for arsenic detected in AOC 1 - North Area surface soil was 23.5 mg/kg. The range of W.PNSTA 
arsenic background concentrations is from 1L m&g to 14.8 mg/kg. The maximum concentration for 
iron detected in AOC 1 - North Area surface soil was 35,200 mg/kg. The range of WPNSTA iron 
background concentrations is from 2,070 mg/kg to 46,400 mg/kg. In general, the inorganic 
constituents were detected fairly uniformly throughout the surface soil in this portion of the AOC with 
no discernable pattern and do not appear to be a result of site contamination. A summaqq of the 
positively detected inorganic constituents compared to residential soil RBCs is presented in Table 4-13 
and Figure 4-8. 

Subsurface Soil 

A total of two subsurface soil samples were collected during the 1999 SI. These samples were 
analyzed for TCL organics, nitramines/nitroaromatics, and TAL inorganics and cyanide. SVOCs and 
inorganics were detected in the subsurface soil samples at the North Area of AOC 1 as presented on 
Tables 4-14 and 4-l 5 and Figures 4-9 and 4-10. VOCs, pesticides, PCBs, and 
nitramines/nitroaromatics were not detected in the subsurface soil samples. It should be noted that 
a subsurface soil sample was not collected at location Al-HA01 due to the presence of concrete 
debris. 

As shown on Table 4-14, bis(2-ethylhexyl)phthalate and di-n-butylphthalate were the only :SVOCs 
detected in the subsurface soil samples collected from AOC 1 - North Area. The malximum 
concentration of bis(2-ethylhexyl)phthalate (765 cLg/kg) was detected in sample Al-I&402-02, and the 
maximum concentration of di-n-butylphthalate (525 j.@kg)was detected in Al-HA03-02. These 
SVOCs were detected at concentrations that did not exceed their respective residential soil RBCs. No 
other organic compounds were detected in the subsurface soil samples collected at AOC 1 -- North 
Area. These phthalate compounds are common laboratory contaminants and do not appear to be 
related to site contamination. 

As shown in Table 4-15, TAL inorganics were detected in all subsurface soil samples (antimony, 
beryllium, cadmium, copper, mercury, selenium, silver, thallium, and zinc were not detected). Arsenic 
was detected in both A 1 -HA02-00 and Al-I&403-00 at concentrations (1.35 mg/kg - 5.2 mg&g) that 
exceeded the residential soil RBC. The range of WPNSTA arsenic background concentrations in 
subsurface soil is from 0.235 mg/kg to 42.7 mg/kg. All other detected concentrations of inorganics 
were less than corresponding residential soil REXs. In general, the inorganic constituents were 
detected fairly uniformly throughout the subsurface soil at this AOC with no discemable pattern and 
do not appear to be a result of site contamination. 
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Surface Water 

A total of two surface water samples were collected during the 1999 SI and analyzed for TCL 
organics, nitramines/nitroaromatics, and TAL inorganics and cyanide (unfiltered). As indicated on 
Tables 4-16 through 4-17 and Figure 4-l 1 and 4-12, SVOCs and inorganics were detected in the 
surface water samples collected at AOC 1 - North Area. VOCs, pesticides, PC&, and 
nitramines/nitroaromatics were not detected in the AOC 1 -North Area surface water samples. 

Bis(2-ethylhexyl)phthalate was detected in one surface water sample (A 1 -SWO2) at a conce:ntration 
of 98 pg/L, which exceeded its comparison criterion (tap water RBC multiplied by ten). 
Di-n-octylphthalate was detected in one surface water sample (Al-SWOl) at a concentration of 35 
l&L, which was less than the tap water RBC multiplied by ten. 

TAL inorganics (unfiltered) were detected in each of the surface water samples collected at AOC 1 
- North Area. Only iron and manganese were detected in the surface water samples collected from 
Al-SW01 and Al-SW02 at concentrations less than their respective tap water RBCs times ten. Iron 
was detected at a maximum concentration of 520 pg/L in sample A 1 -SWO2. Manganese was detected 
at a maximum concentration of 108 pg/L in sample Al -SW01 . In general, the inorganic constituents 
were detected infrequently in the surface water samples at this North Area of AOC 1 Iwith no 
discemable pattern and do not appear to be a result of site contamination. 

Sediment 

A total of four sediment samples were collected from the North Area of AOC 1 during the 1999 SI 
and analyzed for TCL organics, nitramines/nitroaromatics, and TAL inorganics and cyanide. All 
sediment samples were collected from O-4 inch and 4-8 inch depth intervals at each location. As 
indicated on Tables 4-l 8 and 4- 19 and Figures 4- 13 and 4- 14, VOCs, SVOCs, and inorganics were 
detected in the sediment samples collected at AOC 1 - North Area. Pesticides, PCI3s, and 
nitramines/nitroaromatics were not detected in the sediment samples. 

As shown on Table 4-l 8, three VOCs (2-butanone, ethylbenzene, and total xylene) were detected in 
the sediment samples collected from AOC 1 - North Area. None of the detected VOCs exceeded 
corresponding residential soil RBCs. 2-Butanone was detected in all samples at concentrations of 35 
u&g to 5J cLg/kg. 2-Butanone is a common laboratory artifact; therefore, its presence is not suspected 
to be site related. Ethylbenzene was detected at a concentration of 25 pg/kg in samples collected from 
both depth intervals at location Al -SDOl. Total xylene was detected in sample Al-SDOI-00 at a 
maximum concentration of 65 pg/kg. The presence of ethylbenzene and xylene could possibly be due 
to wastes disposed at the site or from run off from the adjacent roadway or railroad tracks. 

SVOCs, primarily phthalate compounds, were detected in all sediment samples collected from AOC 
1 - North Area. Di-n-butylphthalate was detected in all samples at concentrations ranging from 8 1 J 
l&kg to 120 pg/kg. Bis(2-ethylhexyl)phthalate was detected in the samples collected from the 4-8 
inch depth interval at concentrations of 48J pg/kg and 46J pg/kg. None of the detected !SVOCs 
exceeded the comparison criteria (residential soil RBCs). The phthalate compounds and the 
corresponding concentrations detected in the sediment samples collected from AOC 1 - North Area 
are presented in Table 4-l 8. 
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As shown on Table 4-l 9, TAL inorganics were detected in each of the sediment samples collected at 
AOC I - North Area. Antimony, barium, cadmium, cyanide, copper, mercury, nickel, selenium, 
silver, thallium, and zinc were not detected in any of the sediment samples. The maximum detected 
concentrations of aluminum, arsenic, beryllium, chromium, cobalt, iron, lead, manganese, and 
vanadium were detected in sampling station Al-SD02-00. Only arsenic exceeded it residential soil 
RBC value at a maximum concentration of 1.65 mg/kg. The range of WPNSTA arsenic background 
concentrations in sediment is from 0.27L mg/kg to 5.4 mg/kg. In general, the inorganic constituents 
were detected fairly uniformly throughout the sediment samples collected at the North Area of AOC 
1 with no discemable pattern and do not appear to be a result of site contamination. 

4.4.2.2 AOC 1 - South Area 

Surface Soil 

A total of four surface soil samples (including one duplicate sample) were collected in the South Area 
of AOC 1 during the 1999 SI. The surface soil samples were analyzed for TCL organics, 
nitramines/nitroaromatics, and TAL inorganics and cyanide. VOCs, SVOCs, pesticides, PCBs, and 
inorganics were detected in the surface soil samples collected in the South Area of AOC 1 as 
presented on Tables 4- 12 and 4- 13 and Figures 4-l 5 and 4- 16. Nitramines/nitroaromatics were not 
detected in any surface soil samples collected in this area of AOC 1. 

As shown in Table 4- 12, a total of six VOCs were detected in surface soil samples A 1 -HA05-OOD and 
Al-HA06-00. 2-Butanone was detected once at a concentration of 5 &kg in sample Al-H,406-00. 
2-Butanone is a known common laboratory contaminant. 1,l -Dichloroethene, blenzene, 
chlorobenzene, toluene, and trichloroethene were detected at low concentrations in sample 
A 1 -HA05-OOD. None of these VOCs were detected in the environmental sample. 

SVOCs, carcinogenic and noncarcinogenic PAHs and phthalate compounds, were detected in the four 
South Area surface soil samples. PAHs were detected in samples A 1 -HAO5-00 and A 1 X405-OOD. 
The carcinogenic PAHs benzo(b)fluoranthene and chrysene were detected in samples Al-HA05-00 
and Al -HA05-OOD at concentrations less than their respective residential soil RBCs. The positively 
detected noncarcinogenic PAHs (fluoranthene and pyrene) were detected at concentrations that did 
not exceed their respective residential soil RBCs. Phthalate compounds (bis[2-ethylhexyllphthalate 
and di-n-butylphthalate) were detected in all samples at concentrations that did not exceed 
corresponding residential soil RBCs. A summary of the positively detected compounds compared to 
residential soil RBCs is presented in Table 4-12 and Figure 4-15. 

The entire South Area was covered with metallic debris, concrete slabs, bricks, cinder blocks, and 
wood. Sample Al-HA05-00 exhibited the most detections of SVOCs. It was collected from a 
location adjacent to a debris field that contained concrete and metallic debris. The presence of SVOCs 
in samples collected from areas containing various types of debris is not unexpected. 

Two pesticides (4,4-DDE and 4,4’-DDT) were detected in one surface soil sample, Al-HA04-00, 
collected at AOC 1 - South Area. These pesticides were detected at concentrations that did not 
exceed their respective residential soil RBCs. Pesticides were not detected in any other surface soil 
samples collected at AOC l- South Area. The presence of these pesticides is likely the result of 
routine applications. 
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One PCB, Aroclor-1260, was detected once in sample A 1 -HAO4-00 at a concentration of 220L pg/kg, 
which did not exceed its residential soil RBC. There were no other detections of PCBs at AOC 1. 

As shown on Table 4-13, TAL inorganics were detected in all surface soil samples collected in the 
South Area of AOC 1 (beryllium, selenium, silver, and thallium were not detected). The maximum 
detected concentrations of most inorganics were found in sample A 1 -HA05-00 and A 1 -HAM-OOD. 
Arsenic was detected all surface soil samples at concentrations ranging from 1.4 mg/kg to 2.4 mg/kg 
that exceeded the residential soil RBC. The concentrations of iron in samples Al-HAOS-00 and 
A l-HA05-OOD (34,900L mg/kg and 29,900L mg/kg, respectively) exceeded the residential soil RBC. 
Also, the concentrations of lead in samples Al-HA05-00 and Al-HA05-OOD (493 mg/kg and 501 
mg/kg, respectively) exceeded the Action Level of 400 mg/kg in soil. 

When compared with surface soil background data collected at WPNSTA, Yorktown, the 
concentrations of inorganics detected in the AOC 1 surface soil samples generally fall in or around 
the ranges represented by background data. As previously mentioned, the maximum concentration 
for arsenic detected in AOC 1 - South Area surface soil was 2.4 mg/kg. The range of W.PNSTA 
arsenic background concentrations is from 0.46L mg/kg to 63.9 mS/kg. The maximum concentration 
for iron detected in AOC 1 - South Area surface soil was 29,900 mg/kg. The range of WPNSTA iron 
background concentrations is from 1,440 mg/kg to 46,400 mgn<g. Lead was detected at 
concentrations similar to those presented in the Penniman Report. In general, the inorganic 
constituents were detected fairly uniformly throughout the surface soil at this AOC with no discernable 
pattern and, with the exception of lead, do not appear to be a result of site contamination. A summary 
of the positively detected inorganic constituents compared to residential soil RBCs is presented in 
Table 4-l 3 and Figure 4-16. The soil from which Al-HA05-00 was collected contained rusty wire 
and rock fragments. It appears that the lead contamination may be due to metallic debris or possibly 
slag. 

Subsurface Soil 

A total of four subsurface soil samples (including one duplicate sample) were collected during the 
1999 SI. These samples were analyzed for TCL organics, nitramines/nitroaromatics, and TAL 
inorganics and cyanide. VOCs, SVOCs and inorganics were detected in the subsurface soil samples 
at the South Area of AOC 1 as presented on Tables 4-14 and 4-l 5 and Figures 4-17 and 4-18. 
Pesticides, PCBs, and nitramines/nitroaromatics were not detected in the subsurface soil samples. 

One VOC, total xylene, was detected in samples A 1 X405-0 1 and A l-HA05-0 1 D at concentrations 
of 2 pg/kg and 3 pg/kg, which did not exceed the residential soil RBC. There were no other 
detections of VOCs at AOC 1. 

As shown on Table 4-14, SVOCs, primarily PAHs and phthalate compounds, were detected in the 
subsurface soil samples collected from AOC 1 - South Area. Carcinogenic and noncarcinogenic 
PAHs were detected in samples Al -HAO5-01 and A 1 -HAO5-0 1 D at concentrations that did not exceed 
corresponding residential soil RBCs. Di-n-butylphthalate was detected in all subsurface soil samples 
collected from AOC 1 - South Area with a maximum concentration of 11 OJ v&g detected in samples 
A 1 -HA05-01 and A 1 -HA05-0 1 D. Bis(2-ethylhexyl)phthalate (465 l&kg) was detected once in 
sample Al-HA04-02. These SVOCs were detected at concentrations that did not exceed their 
respective residential soil RBCs. A summary of the positively detected compounds compared to 
residential soil RBCs is presented in Table 4-14 and Figure 4-17. 
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The entire South Area was covered with metallic debris, concrete slabs, bricks, cinder blocks, and 
wood. Similar to the surface soil sample results, sample A 1 -HA05-01 exhibited the most detections 
of SVOCs. The detected concentrations of PAHs are slightly higher in the subsurface soil. It was 
collected from a location adjacent to a debris field that contained concrete and metallic debris. The 
presence of SVOCs in samples collected from areas containing various types of debris, is not 
unexpected. 

As shown in Table 4-l 5, TAL inorganics were detected in all subsurface soil samples (selenium and 
thallium were not detected). Arsenic was detected in all samples at concentrations (1.9J mg/kg - 33.3 
mg/kg) that exceeded the residential soil RBC. The range of WPNSTA arsenic background 
concentrations in subsurface soil is from 0.23 J mg/kg to 42.7 mg/kg. The maximum concentration 
for iron detected in AOC 1 - South Area subsurface soil was 39,700 mg/kg. The range of WPNSTA 
iron background concentrations in subsurface soil is from 1,440 mg/kg to 46,400 mg/kg. Lead was 
detected at concentrations of 483 mg/kg in sample Al-HA05-01. Due to the lack of other types of 
contaminants, it is suspected that the presence of lead is attributable to metallic debris or slag rather 
than other sources such as paint or fuel. In general, the inorganic constituents were detecte’d fairly 
uniformly throughout the surface soil at this AOC with no discernable pattern and, with the exception 
of lead, do not appear to be a result of site contamination. A summary of the positively detected 
inorganic constituents compared to residential soil RBCs is presented in Table 4-15 and Figure 4-l 8. 

Surface Water 

A total of two surface water samples (including one duplicate sample) were collected during the 1999 
SI and analyzed for TCL organics, nitramineslnitroaromatics, and TAL inorganics (unfiltered). As 
indicated on Tables 4-l 6 through 4-17 and Figures 4-19 and 4-20, SVOCs and inorganics were 
detected in the surface water samples collected at AOC 1 - South Area VOCs, pesticides, PCBs, and 
nitramines/nitroaromatics were not detected in the AOC 1 - South Area surface water samples. 

As shown on Table 4-16 and Figure 4-19, bis(2-ethylhexyl)phthalate was detected in both Isurface 
water samples (Al-SW03 and Al-SW03D) at concentrations of37J pg/L and 25 pg/L, respectively, 
which did not exceed the comparison criterion (tap water RBC multiplied by ten). This compound 
is a common laboratory contaminant and not likely related to site contamination. 

As shown on Table 4-l 7 and Figure 4-20, TAL inorganics (unfiltered) were detected in both of the 
surface water samples collected at AOC 1 - South Area. Arsenic, barium, iron and manganese were 
detected in the surface water samples collected from Al-SW03 and Al-SW03D. Arsenic was 
detected in both samples at concentrations (17.1 pg/L and 19 pg!L, respectively) that exceeded the 
tap water RBC multiplied by ten. Arsenic was not detected in WPNSTA freshwater stream 
background samples. Barium was detected at a maximum concentration of 925 pg/L in sample 
A I-SW03D. Iron was detected at a maximum concentration of 25,900 yg/L in sample A I-SW03. 
Manganese was detected at a maximum concentration of 656 pg/L in sample Al-SW03D. In general, 
the inorganic constituents were detected infrequently in the surface water samples at this South Area 
of AOC 1 with no discernable pattern and do not appear to be a result of site contamination. 

Sediment 

A total of five sediment samples (including one duplicate sample) were collected from the South Area 
of AOC 1 during the 1999 SI and analyzed for TCL organics, nitramines/nitroaromatics, and TAL 
inorganics and cyanide. All sediment samples were collected from O-4 inch and 4-8 inchi depth 
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intervals at each location. As indicated on Tables 4-l 8 and 4-l 9 and Figures 4-2 1 and 4-22, VOCs, 
SVOCs, one PCB, and inorganics were detected in the sediment samples collected at AOC 1 - South 
Area. Pesticides and nitramines/nitroaromatics were not detected in the sediment samples. 

As shown on Table 4-l 8, three VOCs (acetone, ethylbenzene, and total xylene) were detected in the 
sediment samples collected from AOC 1 - South Area. None of the detected VOCs exceeded their 
respective residential soil RBCs. Acetone was detected in sample Al-SD03-01 at a concentration of 
220 pg/kg. Acetone is a common laboratory artifact; therefore, its presence is not suspected to be site 
related. Ethylbenzene was detected at a concentration of 25 l&kg in sample Al-SD04-01. Total 
xylene was detected in sample Al -SD04-01 at a concentration of 45 pg/kg. 

SVOCs (PAHs and phthalate compounds) were detected in all sediment samples collected from AOC 
1 - South Area. Di-n-butylphthalate was detected in all samples at concentrations ranging from 645 
&kg to 110 p&g. Bis(2-ethylhexyl)phthalate was detected in three of the five samples at a 
maximum concentration of 635 pg/kg (sample Al-SD03-00). Chrysene was detected in sample 
Al-SD03-0 1 at a concentration of 635 &kg. Fluoranthene was detected in sample A 1 -SDO4-00 at 
a concentration of 475 @kg. None of the detected SVOCs exceeded corresponding residential soil 
RBCs. Sample Station Al-SD04 is located upstream of the disposal area. Contaminants detected at 
this location (fluorahthene, ethylbenzene, xylene, and Aroclor-1260) are due to either runoff from the 
adjacent roadway or railroad tracks, or fi-om water treatment plant discharge. The PAHs and phthalate 
compounds and the corresponding concentrations detected in the sediment samples collected from 
AOC 1 - South Area are presented in Table 4- 18 and Figure 4-2 I. 

As shown on Table 4-19 and Figure 4-22, TAL inorganics were detected in each of the se:diment 
samples collected at AOC 1 - South Area. Antimony, cadmium, cyanide, silver, thallium, and zinc 
were not detected in any of the sediment samples. Only arsenic exceeded it residential soil RBC 
value. It was detected in all samples at concentrations ranging from 1.8J m&g to 10.5 mg/kg. The 
range of WPNSTA arsenic background mg/kg concentrations in sediment is from 0.27L mg/kg to 5.4L 
mg/kg. All other inorganics were detected at concentrations that did not exceed corresponding 
residential RBC value. In general, the inorganic constituents were detected fairly uniformly 
throughout the sediment samples collected at the South Area of AOC 1 with no discernable pattern 
and do not appear to be a result of site contamination. 
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Metal (ug/L) 

Aluminum 

Antimony 

Arsenic 

Barium 

Calcium 

Copper 

Iron 

Silver 

Sodium 

Thallium 

Zinc 

104-FBOl 

1 l/10/1999 

84.7 J 

2.2 u 

3.4 u 

4.1 u 

85.4 u 

5.4 u 

65.4 J 

5.8 J 

236 J 

2.4 U 

40.7 

TABLE 4-3 
SliMMARY OF UNFILTERED INORGANIC CONSTITUENTS DETECTED - FIELD BLANKS 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

104-FB02 

1 l/10/1999 

428 

2.2 u 

3.4 u 

6.9 J 

87.7 J 

1.3 J 

151 

8.5 J 

194 J 

2.8 J 

64.3 

QAQC.xls, FBiIl 04/28/2000 



TABLE 4-4 
SUMMARY OF ORGANIC COMPOUNDS DETECTED - EQUIPMENT RINSATE BLANKS 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

104-RSOI 104-RS02 104-RS03 104-RS04 

1 l/13/1999 11/13/1999 11/13/1999 1 l/13/1999 

Volatiles (ug/L) 

Acetone 6J 10 u 10 u 85 

Methylene Chloride 2J 25 2J 2J 

Bis(2-Ethylhexyl)Phthalate 2J 10 u 10 u 10 u 

QAQCxls, RBoH 04/28/2000 
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Metal (ug/L) 

Aluminum 

Antimony 

Barium 

Iron 

Lead 

Magnesium 

Potassium 

Sodium 

Zinc 

104-RSOl 

1 l/13/1999 

49.1 J 

2.2 u 

11.3 J 

37.5 J 

1.4 u 

143 J 

247 J 

86.5 J 

9.8 J 

TABLE 4-5 
SUMMARY OF UNFILTERED INORGANIC CONSTITUENTS DETECTED - EQUIPMENT RINDSATE BLANKS 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

104-RS02 

1 l/13/1999 

44 u 

2.3 J 

4.1 u 

58.3 J 

1.4 u 

117 u 

209 U 

42.3 U 

11.3 J 

104-RS03 104-RS04 

1 l/13/1999 1 l/13/1999 

44 u 

2.2 u 

4.1 u 

27.4 J 

1.4 u 

117 u 

250 J 

42.3 U 

9.8 J 

44 u 

2.2 u 

4.1 u 

57.6 J 

1.5 J 

182 J 

269 J 

42.3 U 

9.8 J 

QAQCxls, RBiH 04/28/2000 



TABLE 4-6 
SUMMARY OF ORGANIC COMPOUNDS DETECTED - SURFACE SOIL 

SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 
SITE INSPECTION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATMAM ANNEX SITE 

Volatiles (“g/kg) 

Xyiene (Total) 

Semivolatiles (q/kg) 

Acenaphthene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoanthene 

Bis(2-E.thylhexyl)Phthalate 

Carbatole 

Chrysene 

Dibenz(a,h)Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Fluorene 

Indeno( 1,2,3-cd)Pyrene 

Phenanthrene 

Pyrene 

PesticideslPCBs (ug/kg) 

4,4’-DDD 

4,4,-DDE 

4,4’-DDT 

Aldrin 

Aroclor- 1242 

Aroclor- 1260 

gamma-Chlordane 

Endosulfan II 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

156,428,571 

4,692&l 380 u 

23,464,286 380 u 

875 380 u 

87 380 U 

875 380 u 

2,346,429 (1) 380 u 

8,750 380 U 

45,623 49 B 

31,936 380 U 

87,497 380 u 

87 380 u 

7,821,429 380 u 

3,128,571 380 U 

3,128,571 380 U 

875 380 U 

2,346,429 (I) 380 U 

2,346,429 380 U 

2,66 1 3.8 U 

1,879 3.8 u 

1,879 3.8 U 

38 2u 

319 38 u 

319 53 

1,825 (2) 2U 

469,286 (3) 4.4 J 

23,464 6.3 J 

23,464 (4) 3.8 u 

23,464 (4) 3.S II 

4-HAOI-00 

It/1211999 

11.24 U 

4-HAO2-00 

11/12/1999 

25 

330 J 

530 J 

650 I 

770 J 

16000 

250 J 

1300 J 

2100 u 

2100 u 

2700 

250 .I 

600 J 

2400 

2300 

4.2 U 

9.6 J 

75 

2.1 u 

42 U 

64 J 

2.1 u 

4.2 U 

4.2 u 

4.2 u 

4.2 II 

Notes: 

(I) Screening value for pyrene used as a surrogate. 

(2) Screening value for chlordane used as a surrogate. 

(3) Screening value for endosulfan used as a surroyate. 

(4) Screening value for endrin used as a surrogate. 

Site 4 Data&, SSoH 

4-HA02-OOD 

11/12/1999 

11.87 u 

2100 u 

2100 u 

290 J 
g’ ‘,@QJf J 
i, , :&@g% ,- 

320 I 

340 J 

470 J 

3000 

2100 u 

520 J 

2100 Ii 

2100 u 

660 J 

2100 u 

250 J 

560 J 

800 J 

4.2 U 

4.2 U 

4.6 J 

2.2 u 

42 U 

75 J 

2.2 u 

4.2 Ii 

4.2 If 

4.2 II 

4.5 

4-HA03-00 

11/12/1999 

11.58 u 

400 u 

400 u 

400 u 

400 u 

76 J 

61 J 

53 J 

100 B 

400 u 

75 J 

400 u 

41 B 

49 J 

400 u 

48 J 

400 u 

46 J 

4u 

4u 

4u 

2.1 u 

40 u 

53 J 

2.1 u 

5.7 J 

4 [I 

4u 

4u 

4-HAo4-00 

110211999 

14.79 UL 

2600 u 

2600 U 

2600 U 

2600 U 

330 J 

2600 u 

320 J 

11000 

2600 U 

410 J 

2600 U 

9900 

510 J 

‘2600 U 

2600 U 

2600 U 

440 J 

5.2 U 

43 J 

9.4 

2.7 U 

52 u 
,:Bym J 
+y23qQ& 

2.7 U 

5.2 u 

5.2 u 

5.2 u 

5.2 U 

4-HAo5-00 

11/12/1999 

14.79 UR 

1700 J 

5500 u 

5500 u 

2200 J 

5500 u 

5500 u 

1800 J 

5500 u 

J 

1400 J 

3000 J 

27 U 

27 U 

220 K 

33 K 
,~,~~~~ K 

~~~~K 
~-e.*,,..^n _ 

15 K 

27 U 

28 K 

77 K 

87 K 

4-HAO6-00 

1111211999 

12.07 UL 

3900 u 

1700 J 

J 

6800 

3900 u 

3900 u 

8600 

~~~~~~ J (’ ~:,.%r,“L 
3900 u 

14000 

3900 u 

J 

5500 

11000 

7.6 K 

3.9 u 

IS K 

2U 

39 u 

91 K 

2u 

3.9 u 

3.9 u 

3.9 u 

3.9 u 

04/ 18/2000 
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4-HAOl-00 4-HA02-00 

1 If1211999 1 l/12/1999 

Inorganics (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

lfOl1 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

78,214 

31 

0.43 

5,475 

39 

N/A 

235 (1) 

4,693 

3,129 

1,564 

N/A 

400 (2) 

N/A 

1,564 

7,821 (3) 

1,564 

N/A 

391 

391 

548 

23,464 

4560 L 

0.49 u 

0.08 U 

3750 

9.4 

1.4 u 

4.5 B 

0.02 UL 

8900 L 

12.8 

619 J 

48.7 

0.04 J 

2.2 B 

789 J 

0.67 U 

2.8 B 

0.54 UL 

13.9 

28.6 B 

TABLE 4-7 
SUMMARY OF INORGANIC CONSTITUENTS DETECTED - SURFACE SOIL 

SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 
SITE INSPECTION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN. VIRGINIA 
CHEATHAM ANNEX SITE 

5810 L 

0.46 U 

L 

36.6 J 

0.07 u 

1440 

8.7 

2.8 J 

10.5 

0.12 L 

9840 L 

22.7 

514 J 

233 

0.31 

3.8 B 

283 B 

0.63 U 

2.6 B 

0.5 UL 

13.9 

106 

4-HA02-OOD 4-HAo3-00 

1 l/12/1999 

7160 L 

0.55 u 
@&qgg L 
;gg&i:~,z~ f 

27.1 J 

0.08 U 

1110 J 

9.6 

3.7 J 

12 

0.13 L 

8570 L 

24 

669 J 

127 

0.36 

4.1 B 

366 J 

0.75 U 

3B 

0.6 UL 

15.1 

102 

1 l/12/1999 

6760 L 

0.47 u 
~~~~~ L 
wx ,,\,*-,I I 

25.5 J 

0.07 u 

8420 

11.8 

1.7 J 

3.8 B 

0.02 UL 

8910 L 

Il.6 

800 J 

43.2 

0.09 J 

4B 

928 J 

0.64 U 

2.4 B 

0.51 UL 

16.6 

32.5 B 

4-HAo4-00 4-HAOS-00 4-HA06-00 

1 l/12/1999 11/12/1999 1 l/12/1999 

9560 L 

0.67 J 

~~~~~~ L 

164 

0.74 J 

7320 

16.9 

4.1 J 

26 

0.03 UL 

14600 L 

39.5 

1110 J 

151 

0.76 

10.1 J 

798 J 

1J 

5.2 B 

0.72 UL 

22.2 

273 

6260 L 

12.6 

L 

68 

3.3 

6670 

19 

4.6 J 

150 

0.11 L 

14300 L 

129 

2010 

175 

0.88 

12.1 

1420 

0.81 U 

5.2 B 

0.65 UL 

23.5 

324 

6320 L 

0.44 UJ 

L 

101 J 

0.34 u 

2940 

56.6 

8.8 J 

77.8 J 

0.07 L 
~~~~~~ L 

lOi; 3 

2140 

302 J 

0.06 J 

39.6 

961 J 

0.6 U 

20.6 L 

1.1 L 

35.7 J 

122 J 

Notes: 
(1) Screening value for chromium VI used 

(2) Action level for lead 

(3) Screening value for methylmercury used 

Site 4 Data.xls, SSiIH 04/26/2000 



4-HAOl-00 

1 l/l211999 

Inorganics (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

IroIl 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

78,214 

31 

0.43 

5,475 

39 

N/A 

235 (1) 

4,693 

3.129 

1.564 

23.464 

400 (2) 

N/A 

1,564 

7.82 (3) 

1,564 

N/A 

391 

391 

548 

23,464 

4560 L 5810 L 

0.49 u 0.46 U 

~~~~~~~ L ~~~~~~~ L 

20.3 J 36.6 J 

0.08 U 0.07 u 

3750 1440 

9.4 8.7 

1.4 u 2.8 J 

4.5 B 10.5 

0.02 UL 0.12 I. 

8900 L 9840 1, 

12.8 22.7 

619 J 514 J 

48.7 233 

0.04 J 0.31 

2.2 B 3.8 B 

789 J 283 B 

0.67 U 0.63 U 

2.8 B 2.6 B 

0.54 UL 05 UL 

13.9 13.9 

28.6 B 106 

TABLE 4-7 
SlJMMARY OF INORGANIC CONSTITUENTS DETECTED - SURFACE SOIL 

SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 
SITE INSPECTION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN. VIRGlNl.4 
CHEATHAM ANNEX SITE 

4-HA02-00 

1 l/12/1999 

4-HA02-OOD 4-HA03-00 

11112/1999 

7160 L 

0.55 u 
?yg@g L 

at,-:; 
27.1 J 

0.08 U 

1110 J 

9.6 

3.7 J 

12 

0.13 L 

8570 L 

24 

669 J 

127 

0.36 

4.1 B 

366 J 

0.75 U 

3B 

0.6 UL 

15.1 

102 

I l/12/1999 

6760 L 

0.47 u 
~g@g 

0.07 u 

8420 

11.8 

1.7 J 

3.8 B 

0.02 UL 

8910 L 

11.6 

800 J 

43.2 

0.09 J 

4B 

928 J 

0.64 U 

2.4 B 

0.51 UL 

16.6 

32.5 B 

4-HAo4-00 

11112/1999 

9560 L 

0.67 J 
~~~~~~~ L 
>c”GA.b.; -‘ *yz 

164 

0.74 J 

7320 

16.9 

4.1 J 

26 

0.03 UL 

14600 L 

39.5 

II10 J 

151 

0.76 

10.1 J 

798 J 

1J 

5.2 B 

0.72 UL 

22.2 

273 

4X405-00 

1 Ill211999 

6260 L 

12.6 
%$&f$ 
;~;*& ‘L = ?.zmm?!; 9 !F 

68 

3.3 

6670 

I9 

4.6 J 

150 

0.11 L 

14300 L 

129 

2010 

17s 

0.88 

12.1 

1420 

0.81 U 

5.2 B 

0.65 UL 

23.5 

324 

4-HA06-00 

1 l/l211999 

6320 L 

0.44 UJ 

~~~~~~~ 1, 

101 J 

0.34 u 

2940 

56.6 

8.8 J 

77.8 J 

0.07 L 

~~~~~ L 

105 J 

2140 

302 J 

0.06 J 

39.6 

961 J 

0.6 U 

20.6 L 

1.1 L 

35.7 J 

i22 J 

Notes: 

(1) Screening value for chromium VI used 

(2) Action level for lead 

(3) Screening value for methylmercury used 

Site 4 Data.xls, SSiH 5/7/O 1 



TABLE 4-9 
SU~IMARYOFINORGANICCONSTITUENTSDETECTED-SUBSlJlZFACESOIL 

SlTE4-ivlEDICALSUl'PLIESDISPOSALAREA 
SlTEINSPEC~IONREPORT 

NAVALWEAPONSSTATlONYORKTOWN,YORKTO\VN,VIRGJNIA 
CHEATHAMANNEXSITE 

lnorganics (mglkg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Vanadium 

Zinc 

Notes: 

I< 4-HA0 I-02 
; 
: i 1 i/12/1999 

78.214 

31 

0.43 

5,475 

39 

N/A 

235 (1) 

4.693 

3.129 

1,564 

23,464 

400 (2) 

N/A 

1,564 

7.82 (3) 

1,564 

N/A 

391 

391 

548 

23,464 

8440 L 

0.46 u 

34.2 J 

0.07 u 

2940 

Il.5 

1.9 J 

9 

0.02 UL 

8260 1, 

15.8 

606 .I 

49.1 

0.08 J 

3.4 B 

640 J 

0.62 u 

2.3 B 

16.2 

643 

4-HAOl-02D 4-HAO2-02 

1 l/12/1999 

7450 L 

0.44 u 
~~~~~ L 

29.5 J 

0.07 u 

3140 

12 

25 

4.6 B 

0.02 UL 

8660 L 

14.5 

538 J 

71.3 

0.09 J 

3.2 B 

554 J 

0.6 U 

2.9 B 

17.8 

198 

1 l/12/1999 

3670 L 

0.53 u 

L 

20.2 J 

0.08 u 

478 J 

6.9 

1.6 J 

4.4 B 

0.03 UL 

4960 L 

11.3 

327 J 

28.3 

0.1 J 

3.5 B 

249 B 

0.78 J 

1.6 R 

10.1 B 

28.6 B 

4-HA03-02 

1 l/12/1999 

9660 L 

0.53 u 
~~~~~~ L 
> ‘. .&w?& 

48 J 

0.08 U 

4060 

15.9 

4.3 J 

40.4 

0.03 UL. 

19300 1. 

45.3 

499 J 

120 

0.91 

17.3 

566 J 

0.72 U 

5.8 B 

12.2 

334 

4-HA04-0 1 

I l/12/1999 

7520 L 

0.69 U 

247 

0.96 J 

5970 

13.4 

3.8 J 

30 

0.44 L 

12100 L 

42.3 

812 J 

105 

0.9 

13.6 

531 J 

0.94 u 

3.9 B 

17.1 

373 

4-IHAO5-0 I 

1 i/12/1999 

5850 L 

1.1 
y$#g@ L 
&$. .&& ,<>gz 

30.6 J 

1.2 J 

3240 

17.4 

2.8 J 

30.1 

0.03 UL 

12700 L 

36.2 

1310 J 

40.4 

0.44 

7.7 B 

1700 

0.79 u 

3.7 B 

20.5 

150 

4-HAO6-02 

1111211999 

3550 L 

1.1 

L 

33.2 J 

0.15 u 

2460 

29.2 

3.6 J 

19.4 

0.02 UL 
~~~~ L 
x ,Vh .“A, 

29.7 

1730 

114 

0.05 J 

20.4 

920 

0.66 u 

8.5 L 

20.8 

236 

(I) Screening value for chromium VI used 

(2) Action level for lead 

(3) Screening value for methylmercury used 

Site 4 Data.xls, SBiH 5/7/o I 



TABLE 4-1 I 
SUMMARY OF INORGANIC CONSTITUENTS DETECTED -SEDIMENT 

SITE 4 - MEDICAL SUPPLIES DISPOSAL ARE!\ 
SITE INSPECTION REPORI 

NAVAI, WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

Inorganics (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

4-SD02-00 

I1/14/1999 

78,214 6070 L 

31 0.67 U 

0.43 f@@&~: 

5,475 27.1 J 

156 0.56 J 

39 3.2 

N/A 4550 J 

235 (I) 17.9 

4,693 3.9 J 

3,129 62.7 J 

23,464 14300 L 

400 (2) 24.6 

N/A 1730 

1.564 93.4 

7.82 (3) 0.04 UL 

1,564 7.9 J 

N/A 1290 J 

N/A 118 B 

548 21.9 

23:464 145 

4-SD02-0 1 

11/1411999 

2780 L 

0.48 U 
” i,:j,~pw?~* 
~z~~,~w@&; J 
,“~ggj%<%~ 

9.9 B 

0.27 J 

0.15 J 

1670 J 

9.3 

1.3 u 

3.8 B 

7840 L 

4.2 

839 J 

14.5 

0.02 UL 

1.7 J 

1440 

57 J 

9.6 J 

30.2 B 

4-SD03-00 

I l/13/1999 

5950 L 

0.62 U 
;&&>,,,;““w 
a ; &#@%J ,,,__ a_ 

24.9 J 

0.6 J 

2.9 

3380 J 

17.2 

2.9 J 

65.3 J 

14100 

20.3 

1780 

74.9 

0.03 UL 

7.3 J 

1550 

101 B 

21.1 

130 

4-SD03-0 I 

1 l/13/1999 

1500 L 

0.43 u 
~~~ J 

6.4 B 

0.21 J 

0.85 J 

1360 J 

7.7 

1.2 u 

7.3 B 

4540 L 

5.4 

597 J 

12.1 

0.03 UL 

25 

911 J 

59.2 B 

6.8 J 

44.4 B 

4-SD04-00 

I l/13/1999 

4210 L 

0.65 U 

27.5 J 

0.36 J 

0.79 J 

4310 J 

9.5 

1.8 U 

33.5 J 

9410 L 

20.6 

1070 J 

72.7 

0.04 UL 

51 

352 B 

73.6 B 

15.1 

228 

4-SD04-OOD 4-SD04-0 1 

1 l/13/1999 

4070 L 

0.65 U 

gqgf# 

23.6 J 

0.22 J 

0.52 J 

3400 J 

7.7 

1.8 U 

21.2 .J 

8490 L 

16 

912 J 

60 

0.04 L 

4.5 J 

368 B 

SO.3 B 

13.2 J 

180 

I l/13/1999 

3370 L 

0.55 u 
~~~,~~~~~ 
>QZ”, :~>\,~,,p& 

19.2 J 

0.31 J 

0.09 J 

15200 J 

7 

1.5 U 

5.1 B 

4950 L 

10.9 

410 J 

36 

0.03 UL 

2.3 J 

272 B 

64.3 B 

9.8 J 

307 

4-SEDOI -00 

11/12/1999 

8340 L 

1.7 B 

L 

71.7 J 

0.73 B 

5.7 

25200 

35.8 

4.6 J 

30.7 

15400 

52.3 

2790 

62 

0.07 J 

23.6 

1210 J 

191 B 

36.6 

147 

4-SEDOl-01 

1 l/12/1999 

5120 L 

1J 

~~~~~~~~~ 

39.2 J 

0.49 B 

7.2 

7010 

25 

3.1 J 

10.1 

9040 

59.8 

2000 

26.8 

0.04 u 

18.3 

673 J 

65.2 B 

25.4 

87.6 B 

Notes: 

(1) Screening value for chromium Vl used 

(2) Action level for lead 

(3) Screening value for methylmercury used 

Site 4 Data.xls. SDiH 517/o 1 



Volatiles (ug/kg) 

l,l-Dichloroethene 

2-Butanone 

Benzene 

Chlorobenzene 

Toluene 

Trichloroethene 

Semivolatiles (ug/kg) 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoanthene 

Bis(2-Ethylhexyl)Phthalate 

Chrysene 

Dibenz(a,h)Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Indeno(l,2,3-cd)Pyrene 

Phenanthrenc 

Pyrene 

Pesticides/PCBs (ug/kg) 

4,4’-DDE 

4,4’-DDT 

Aroclor-1260 

alpha-Chlordane 

Endosulfm Sulfate 

TABLE 4-12 
SUMMARY OF ORGANIC COMPOUNDS DETECTED - SURFACE SOIL 

AOC 1 - SCRAP METAL DUMP 
SITE INSPECTION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Al-HAOI-00 Al-HA02-00 

11/12/1999 1 l/12/1999 

1,065 20.07 U 

46,92X,571 20.07 U 

22,025 20.07 U 

1,564,2X6 20.07 UL 

15,642,X57 20.07 UL 

58,066 20.07 U 

2,346,429 (1) 970 

8,750 970 

45,623 620 UL 

87,497 830 

7,X21,429 620 UL 

3,12X,571 250 

875 810 

2,346,429 (1) 78 

2,346,429 360 

1,879 18 4.5 u 

1,879 15 4.5 u 

319 62 UL 45 u 

1,825 (2) 4.3 2.3 U 

469,286 (3) I4 4.5 u 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

65 J 
_.~,“-:l ? 

$@j$@~ J -*“a _I ____. 
110 J 

78 J 

96 J 

450 u 

92 J 

450 u 

72 J 

150 J 

74 J 

71 J 

100 J 

Notes: 
(1) Screening value for pyrene used as a surrogate 

(2) Screening value for chlordane used as a surrogate. 

(3) Screening value for endosulfan used as a surrogate 

AOC 1 Data.xls, SSoH 

CHEATHAM ANNEX SITE 

Al-HA03-00 Al-HA04-00 

1 l/12/1999 1 l/12/1999 

1X.18 U 15.64 U 

18.18 u 15.64 U 

1X.18 U 15.64 U 

18.18 U 15.64 u 

18.18 u 15.64 U 

18.18 u 15.64 U 

600 U 490 u 

600 U 490 u 

600 U 490 u 

600 U 490 u 

600 U 490 u 

1x00 12000 J 

600 U 490 u 

600 U 490 u 

130 J 100 J 

600 U 490 u 

600 U 490 u 

600 U 490 u 

600 U 490 u 

6U 1.5 L 

6U 120 

60 ‘J 220 L 

3.1 u 2.5 UL 

6U 4.8 UL 

Al-HA05-00 

1 l/12/1999 

16.87 u 

4B 

16.87 U 

16.81 U 

16.87 U 

16.87 U 

5x0 u 

5x0 u 

66 J 

5x0 u 

5x0 u 

69 J 

67 J 

580 u 

78 J 

61 J 

5x0 u 

5x0 u 

65 J 

5.7 UL 

5.7 UL 

57 UL 

2.9 UL 

5.7 UL 

41-HA05-OOD 

1 l/12/1999 

Al -HAO6-00 

1 l/14/1999 

4J 14.15 UL 

3B 5 

4J 14.15 UL 

5J 14.15 UL 

55 14.15 UL 

45 14.15 UL 

610 U 

610 U 

87 J 

610 u 

610 U 

XX J 

73 J 

610 U 

170 J 

610 U 

610 U 

610 U 

610 U 

450 u 

450 u 

450 u 

450 u 

450 u 

47 J 

450 u 

450 u 

110 J 

450 u 

450 u 

450 u 

450 u 

6.1 U 

6.1 U 

61 U 

3.1 II 

6.1 U 

4.5 u 

4.5 u 

45 u 

2.3 U 

4.5 u 

04/l x/2000 



TABLE 4-13 
SUMMARY OF INORGANIC CONSTITUENTS DETECTED - SURFACE SOIL 

AOC 1 - SCRAP METAL DUMP 
SITE INSPECTION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CIIEATHAM ANNEX SITE 

Inorganics (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Vanadium 

Zinc 

Al-IfAOl-00 

I l/12/1999 

78,214 9030 L 

31 2.5 B 

5,475 151 

39 0.89 J 

N/A 17900 

235 (I) 44.7 

4,693 5.3 J 

3,129 17.4 

1,564 0.9 UL 

23,464 17300 L 

400 (2) 194 

N/A 1980 

1,564 523 

7.82 (3) 0.13 J 

1.564 8.7 J 

N/A 652 J 

548 26 

23,464 849 

Notes: 

A 1 -HA02-00 

1 l/12/1999 

5620 L 

1.3 B 

2.3 U 

149 

2.3 U 

11900 

12.3 

4.4 J 

13.1 

0.08 J 

~~~~~~ L 

86.3‘ 

913 J 

291 

0.05 J 

7.7 J 

622 J 

18.8 

110 

Al-HA03-00 

1 l/12/1999 

8410 L 

1.4 B 
~~~~~~~ 
ij -, a>,;,,, 

116 

1.4 IJ 

35900 

13 

9.9 J 

11.3 B 

0.9 UL 

11200 L 

46.2 

1390 J 

481 

0.08 J 

7.2 J 

579 J 

21.6 

132 

A 1 -NA04-00 A I-fL405-00 A I -HA05-OOD A 1 -HAO6-00 

I l/12/1999 

8400 L 

13.9 u 

1.2 u 

8970 

10 

3.1 J 

19.4 

0.7 UL 

12200 L 

35.2 

1350 

460 

0.08 J 

5.1 J 

385 B 

15.5 

59 B 

1 l/12/1999 

3570 L 

5.7 J 

1.5 u 

10600 

10.3 

4.8 J 

88.5 

0.2 J 

724 J 

375 

0.05 J 

75 

308 B 

15.4 

292 

I l/12/1999 

5200 L 

5.9 J 

~~“~~~ J 
*i- . _-, “- 

94.9 

1.3 u 

11100 

10.9 

4.1 J 

65 

0.2 J 

L 

861 J 

389 

0.05 J 

8.8 J 

383 B 

17.1 

250 

1 l/14/1999 

6020 L 

0.53 u 
~~~~~~ J 
i: ., *&a gkmx 

38.2 J 

0.52 J 

4480 

9.2 

1.5 U 

3.2 J 

0.03 UL 

8050 

16.2 

380 J 

122 

0.03 UL 

3.4 B 

250 B 

14.6 

293 

(1) Screening value for chromium Vi used 

(2) Action level for lead 

(3) Screening value for methylmercury used 

AOC I Data&. SSiH 5/7/o 1 



Volatiles (ug/kg) 

Xylene (Total) 

Seniivolatiles (ug/kg) 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoanthene 

Bis(2-Ethylhexyl)Phthalate 

Chryscne 

Di-n-Butylphthalate 

Fluoranthene 

Indeno( 1,2,3-cd)Pyrene 

Phenanthrene 

Pyrene 

TABLE 4-14 
SUMMARY OF ORGANIC COMPOUNDS DETECTED - SUBSURFACE SOIL 

AOC 1 - SCRAP METAL DUMP 
SITE INSPECTION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

i Al -HA02-02 

1 1 l/12/1999 

156.428,591 11.96 U 

875 390 u 

87 390 u 

875 390 u 

2,346,429 (1) 390 u 

8,750 390 u 

45,623 76 J 

87,497 390 u 

7,821,429 49 J 

3,128,591 390 u 

875 390 u 

2,346,429 (1) 390 u 

2,346,429 390 u 

Al-HA03-02 

1 l/12/1999 

12.5 U 

410 u 

410 u 

410 u 

410 u 

410 u 

54 J 

410 u 

52 J 

410 u 

410 u 

410 u 

410 u 

A 1 -HA04-02 

11020999 

11.49 u 

380 U 

380 U 

380 U 

380 U 

380 U 

46 J 

380 U 

79 J 

380 U 

380 U 

380 U 

380 U 

Al-HAOS-01 

11/14/1999 

2 

570 u 

590 u 

79 J 

570 u 

94 J 

570 u 

83 J 

110 3 

100 J 

570 u 

590 u 

98 J 

Al-HA05-OlD 

1111411999 

64 J 

59 J 

88 J 

71 J 

65 J 

540 U 

81 J 

110 J 

140 J 

55 J 

99 J 

110 J 

Al-HA06-02 

11/14/1999 

13.26 U 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

73 J 

400 u 

400 u 

400 u 

400 u 

(1) Screening value for pyrene used as a surrogate 

AOC I Data.xls. SBol I 04/18/2000 



TABLE 4-15 
SlJMhlARY OF INORGtNIC CONSTITUENTS DETECTED - SUBSIIRFACE SOIL 

AOC 1 - SCRAP METAL DUMP 
SITE lNSPECTlON REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAhl ANNEX SITE 

Inorganics (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Silver 

Vanadium 

Zinc 

A I -HA02-02 

1 l/12/1999 

78,214 4700 L 

31 0.46 B 

0.43 p@y$: J 
..&>,&z 

5,475 12.9 B 

156 0.21 B 

39 0.9 u 

N/A 1090 

235 (1) 9.2 

4,693 1.5 J 

3,129 1.6 B 

1,564 0.6 L 

23,464 6590 L 

400 (2) 4.7 

N/A 1430 

1,564 II 

7.82 (3) 0.1 u 

1,564 1.2 J 

N/A 226 B 

391 I.6 B 

548 19.5 

23,464 4.2 B 

A I -HA03-02 

1 l/12/1999 

6240 L 

0.6 I3 
“&&pe.&~ 
&ST :sitw:z. 

28.5 J 

1.1 B 

IU 

1960 

19.4 

5.8 J 

2.1 B 

0.6 UL 

19800 L 

6.7 

547 J 

48.2 

0.1 u 

7.7 J 

690 J 

5.6 B 

20.2 

25.7 B 

A I -HA04-02 AI-HA05-01 Al-HA05-OID A I-HAO6-02 

I l/12/1999 

5340 L 

10.9 u 
::z &3@ 

II ,&> / ; 
25.9 J 

0.5 B 

0.07 J 

1490 

3.6 

2.8 J 

1.5 B 

0.6 UL 

2630 L 

7.3 

81.4 B 

126 

0.02 J 

2.9 J 

II7 B 

I.8 UB 

6.9 

5.6 B 

ll/l4/1999 

4410 L 

I2 J 
$:‘.;,gi& 

81.3 

0.34 J 

0.08 (I 

I0200 

16.8 

4.6 J 

86 

0.68 J 
~~~~~~ 

gg?&& 
&?,@$y&. ,: 
A., L”zL*.u 

606 J 

384 

0.06 L 

23.3 L 

472 B 

7.6 B 

16.7 

330 

I l/1411999 

4080 L 

11.4 J 
,&g~@T$ 
:::*~:~:;’ -> ,p,* * <e-.* 4s. Id-_. 

90.9 

0.22 J 

0.08 U 

10400 

11.1 

4.5 J 

146 

0.2 J 

654 J 

401 

0.04 UL 

13.6 B 

279 B 

9.7 B 

14.4 

365 

I l/14/1999 

8830 L 

0.41 B 
~gE@j 

41.3 

0.95 

0.06 U 

2920 

32.6 

9.4 

3.5 B 

0.08 J 

~~~~~~~~ 

7.7 

1040 

151 

0.03 UL 

12.3 B 

1040 

11.3 

40.8 

35.3 B 

(1) Screening value for chromium VI used 

(2) Action level for lead 

(3) Screening value for methylmercury used 

AOC 1 Data.xls, SBiH 5/7/o 1 



TABLE 4-16 

SUMMARY OF ORGANIC COMPOUNDS DETECTED - SURFACE WATER 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al-SW01 AI-SW02 Al-SW03 Al-SW03D 

1 l/14/1999 1 l/14/1999 1 l/14/1999 1 l/14/1999 

Semivolatiies (ug/L) 

Bis(2-Ethylhexyl)Phthalate 

Di-n-Octyl Phthalate 

AOC 1 Data.xls. SWoH 04/l S/2000 



Inorganics (ug/L) 

Arsenic 

Barium 

Calcium 

Iron 

Magnesium 

Manganese 

Potassium 

Sodium 

0.45 

25,550 

N/A 

109,500 

N/A 

7,300 

N/A 

N/A 

TABLE 4-17 
SUMIMARY OF [INFILTERED INORGANIC CONSTITUENTS DETECTED - SURFACE WATER 

AOC I- SCRAP METAL DUMP 
SITE INSPECTION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

AI-SW01 Al-SW02 Al-SW03 Al-SW03D 

11114/1999 11/14/1999 11/14/1999 11/14/1999 

3.4 u $gg# **i 
3.4 u !$i 

55.6 B 33.8 B 89.8 J 92 J 

129000 94900 134000 141000 

339 520 25900 25700 

2870 J 1780 J 4170 J 4390 J 

108 26.1 631 656 

1710 J 1340 B 2360 J 2660 J 

6550 J 4570 J 6780 J 6970 J 

AOC I Data.xls, SW+i 04/26/2000 



Volatiles (uglkg) 

2-Butanone 

Acetone 

Ethylbenzene 

Xylene (Total) 

Senlivolatiles (ug/kg) 

Bis(2-Ethylhexyl)Phthate 

Chrysene 

Di-n-Butylphthalate 

Fluoranthene 

PesticidesmCBs (ug/kg) 

Aroclor- I260 

Al-SDOl-00 

1 l/14/1999 

‘\ 

J’ 

TABLE 4-18 
SUMMARY OF ORGANIC COMPOUNDS DETECTED - SEDIMENT 

AOC I- SCRAP METAL DUMP 
SITE INSPECTION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

46,928,57 1 3J 

7,821,429 7B 

7,821,429 25 

156,428,571 65 

45,623 480 U 48 J 

81,497 480 U 460 U 

7,82 1,429 120 J 120 J 

3,128,57 1 480 II 460 U 

319 41 u 

Al-SDOI-01 

1 l/14/1999 

5J 

14 B 

2J 

5B 

46 U 

CHEATHAlM ANNEX SITE 

Al-SD02-00 Al-SD02-01 

1 l/14/1999 1 l/14/1999 

5J 4J 

15 B 13.2 U 

12.95 U 13.2 U 

12.95 U 25 

450 u 46 J 

450 u 430 u 

93 J 81 J 

450 u 430 u 

45 u 43 u 

Al-SD03-00 Al-SD03-OOD Al-SD03-01 Al-SD04-00 Al-SD04-01 

11/14/1999 1 l/14/1999 1 l/14/1999 1 l/14/1999 1 l/13/1999 

17 B 5B 65 B 13.25 U 13.77 u 

45 B 11 B 220 13.25 U 48 

15.94 u 16.39 U 17.9 u 13.25 U 2J 

15.94 u 16.39 u 17.9 u 13.25 U 45 

510 u 63 J 580 U 46 J 51 J 

510 u 540 u 63 J 450 u 440 u 

110 J 85 J 80 J 98 J 64 J 

510 u 540 u 580 U 47 J 440 u 

47 UL 54 u 58 U 44 u 14 3 

‘? 
I .I 

AOC 1 Data.xls, SDoH 04/27/2000 



I TABLE 4-19 

/ SUMMARY OF INORGANIC CONSTITUENTS DETECTED - SEDIMENT 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al-SDOl-00 Al-SDOi-01 

1 l/14/1999 

1790 L 

1 l/14/1999 

Al-SD02-00 A 1 -SD02-0 1 

11/14/1999 I l/14/1999 

Inorganics (mg/kg) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Vanadium 

78,214 

0.43 

5,475 

156 

NIA 

235 (I) 

4,693 

3,129 

23,464 

400 (2) 

N/A 

1,564 

1.82 (3) 

1:564 

N/A 

391 

548 

9.4 B 

0.22 J 

1420 

4.3 

1.9 .I 

1.2 u 

3490 

3.8 

76.9 B 

IO 

0.03 UL 

2.1 B 

106 B 

0.65 U 

5.6 J 

2970 L 

J -,,\ 
11.3 B 

0.23 J 

1250 

6.2 

1.9 J 

0.89 u 

3320 

3.6 

177 B 

9 

0.03 UL 

3.1 B 

194 B 

0.49 u 

8.1 J 

4230 L 

16.3 B 

0.29 J 

1270 

11.1 

2.4 J 

2.6 B 

4690 

4.8 

304 J 

12.9 

0.02 UL 

8.2 0 

374 B 

0.63 U 

11.2 

2060 L 

gpJg$ J 
x .,r. 

10.2 B 

0.22 J 

899 L 

6.1 

1.2 J 

0.87 U 

3510 

3.1 

154 B 

6.5 

0.02 UL 

2.6 B 

223 B 

0.48 u 

7.5 J 

Notes: 
(I) Screening value for chromium VI used 

(2) Action level for lead 

(3) Screening value for methyln~ercury used 

“i 
i 

A 1 -SD03-00 Al-SD03-OOD Al-SD03-01 Al-SD04-00 Al-SD04-01 

1 l/14/1999 

2480 L 

16 B 

0.18 J 

17900 

6.3 

3.6 J 

3.4 B 

12600 

12.6 

266 B 

215 

0.03 UL 

5.1 B 

134 B 

0.8 J 

9.9 B 

1 l/14/1999 

3510 L 
,~~~~~~ 
ha&&&& ,? m %,l -,,a.. 

23.4 B 

0.22 J 

19000 

8.1 

3.1 J 

4.4 B 

18700 

12.6 

325 J 

309 

0.04 UL 

3.1 B 

253 B 

0.77 u 

12.4 J 

1 l/14/1999 

4170 L 

15.2 B 

0.16 J 

3630 

7.1 

2.8 J 

2.9 B 

9230 

11.4 

211 B 

38.6 

0.03 UL 

2.5 B 

163 B 

0.7 u 

14.8 

1 l/14/1999 

6740 L 

J 

23.3 B 

0.16 U 

1940 B 

4.8 

1.5 U 

26.9 B 

4940 

10.3 

299 0 

257 

0.07 L 

2.9 B 

266 B 

0.71 u 

7.7 J 

I l/13/1999 

4600 L 

i!jJ 
18.1 J 

0.26 J 

1760 J 

4.8 

1.3 u 

16 J 

3730 L 

7.5 

216 J 

160 

0.04 L 

2.1 J 

199 L 

0.63 U 

7.4 J 

AOC 1 Data.xls. SDiH 5/l/O 1 
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TABLE 4-20 
DATA QUALIFIER DEFINITIONS 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

ORGANIC 

U = Not detected. The associated number indicates approximate sample concentration necessary to be detected. 

(NO CODE) = Confirmed identification. 

R = Unreliable result. Analyte may or may not be present in the sample. Supporting data necessary to confirm result. 

B = Not detected substantially above the level reported in laboratory or field blanks. 

J = Analyte present. Reported value may not be accurate or precise, 

UJ = Not detected. Quantitation limit may be inaccurate or imprecise. 

UR = Not detected. Quantitation limit is unreliable. 

INORGANIC 

U = The analyte was analyzed for, but was not detected above the level of the associated value. The associated value is either the sample quantitation limit or the sample. 

B = Not detected substantially above the level reported in laboratory or field blanks. 

J = The associated value is an estimated quantity. 

K = Analyte is present. The reported value may be biased high. The actual value is expected to be lower than reported. 

L = Analyte is present. The reported values may be biased low. The actual value is expected to be higher than reported. 

UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported. 
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POSITIVE DETECTIONS OF ORGANIC COMPOUND: 
IN SURFACE SOIL 

SITE 4 
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CHEATHAM ANNEX SITE 
IURCE: NAVFAC DRAWING 4255914 “STORMWATER DRAINAGE 
:SIGNATION DRAWING-SECTOR 3”. 



) SAMPLES LOCATED BY ws (BAKER, i i/99) 

) EDGE OF POND LOCATION APPROXIMATE 

OURCE: NAVFAC DRAWING 4255914 “STORMWATER DRAINAGE 
ESIGNATION DRAWING-SECTOR 3”. 

............. 
/ .............. 

Date 1 l/12/1999 ... 
Sample Depth (Feet) 0.0-0.5 
Inomanlcs (ma/kg) 
Aluminum 

........ Arsenic (1) 
Badurn . ....... 
Chromium 
cobalt 

...... 
tipper 

...... 
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Isad 

.......... ...... Manganese 
lkenuly 
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saw 
Thalium 1.1L .......... Vanadium 35.7 J .... ... Zinc 1225 

1 inch = 100 ft. 
Baker Environmental. h 

H - DROP INLET 
LEGEND 

I 

FIGURE 4-2 
m/kg - MILLIGRAMS PER KILOGRAM POSITIVE DETECTIONS OF INORGANIC c -#..a--*..v*.-.*-- . . . -. .--. -- --.. Nf - NOT FOUND J - ESTIMATED VALUL 

A - OVERLAND FLOW DIRECTION - ESTIMATED VALUE, BIASED LOW 
CUNbIIIlJtNlS IN SUKl-ACE SOIL 

CMP - CORRUGATED METAL PIPE - EXCEEDS REC VALUE SITE 4 
o- HAND AUGER BORING LOCATION 

-.-.- - DRAINAGE CHANNEL WITH FLOW DIRECTION 
I 

CT0 - 0104 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 



210454 

A 
samole IO 
oats 
Somole O&h (Feet) 
Volatllea (ua/kd 
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YJRCE: NAVFAC DRAWING 4255914 “STORMWATER DRAINAGE 
ESIGNATION DRAWING-SECTOR 3”. 

1 inch =i 100 ft. 

LEGEND I 

Baker Enviromnental, I 

FIGURE 4-3 
H - DROP INLET 
NF - NOT FOUND 

ug/hl - MICROGRAMS PER KILOGRAM 
J - ESTIMATED VALUE 

A - OVERLAND FLOW DIRECTION K - ESTIMATED VALUE, BIASED HIGH 
CMP - CORRUGATED METAL PIPE - ESTIMATED VALUE, BIASED LOW 

@) - HAND AUGER BORING LOCATION - EXCEEDS RBC VALUE 

-,L,- - DRAINAGE CHANNEL WITH FLOW DIRECTION 

.--.._ _ 
POSITIVE DETECTIONS OF ORGANIC COMPOUND: 

IN SUBSURFACE SOIL 
SITE 4 

CT0 - 0104 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 
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cobcit 3.8 J 
copper 
Cyanide 0.: L 
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105 
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17.1 
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CK DISCHARGE ........ 
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....... 
tad ................. 11.3 
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Selenium 0.78 J ............. ..... 

OTES 
) SAMPLES LOCATED BY GPS (BAKER, i i/99) 
) EDGE OF POND LOCATION APPROXIMATE 

OURCE: NAVFAC DRAWING 42559 14 “STORMWATER DRAINAGE 
ESIGNATION DRAWING-SECTOR 3”. 

LEGEND 
H - DROP INLET 
NF - NOT FOUND 

- - OVERLAND FLOW DIRECTION 

m9/k9 - MILLIGRAMS PER KILOGRAM 
J - ESTIMATED VALUE 
L - ESTIMATED VALUE. BIASED LOW 

CMP - CORRUGATED METAL PIPE (1) - EXCEEDS RBC VALUE 

0 - HAND AUGER BORING LOCATION 
-.c.- - DRAINAGE CHANNEL WITH FLOW DIRECTION 

0 50 100 

1 inch = 100 ft. 
Baker Environmental, L 

FIGURE 4-4 
POSITIVE DETECTIONS OF INORGANIC 
CONSTITUENTS IN SUBSURFACE SOIL 

SITE 4 
CT0 - 0104 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 
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1 SAMpLEs LOCATED BY GPS (BAKER, I i/99) 
1 EDGE OF POND LOCATION APPROXIMATE 

IURCE: NAVFAC DRAWING 4255914 “STORMWATER DRAINAGE 
:SIGNATION DRAWING-SECTOR 3”. 

n - DROP INLET 
NF - NOT FOUND 

- - OVERLAND FLOW DIRECTION 

LEGEND 

w/kg - MICROGRAMS PER KILOGRAM 
J - ESTIMATED VALUE 
K - ESTIMATED VALUE. BIASED HIGH 

CMP - CORRUGATED METAL PIPE 

El3 - SEDIMENT SAMPLE LOCATION 
-,-.- - DRAINAGE CHANNEL WITH FLOW DIRECTION 

- ESTIMATED VALUE; BIASED LOW 
- EXCEEDS RBC VALUE 

/ \ .‘/ ,/ y.. .\. .X 

1 inch = 100 ft. 
Baker Environmental, 

FIGURE 4-5 
POSITIVE DETECTIONS OF ORGANIC COMPOUND’ 

IN SEDIMENT 
SITE 4 

CT0 - 0104 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 
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SAMPLES LOCATED BY GPS (BAKER, 1 l/99) 
EDGE OF POND LOCATION APPROXIMATE 

IURCE: NAVFAC DRAWING 4255914 “STORMWATER DRAINAGE 
:SIGNATION DRAWING-SECTOR 3”. 

LEGEND 
n - DROP INLET 
NF - NOT FOUND 

A - OVERLAND FLOW DIRECTION 

- MILLIGRAMS PER KILOGRAM y/kg 
- ESTIMATED VALUE 

L - ESTIMATED VALUE. BIASED LOW 
CMP - CORRUGATED METAL PIPE (1) - EXCEEDS RBC VALUE 

@ - SEDIMENT SAMPLE LOCATION 
-.-.- - DRAINAGE CHANNEL WITH FLOW DIRECTION 

0 50 

1 inch = 100 ft. 
Baker Environmental, L 

FIGURE 4-6 
POSITIVE DETECTIONS OF INORGANIC 

CONSTITUENTS IN SEDIMENT 
SITE 4 

CT0 - 0104 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 



Berm 

I 

a Anthracene 

I 
Benz0 0 Pyrene (1) 
Benzo b Fluoranthene 
Benzo g.h,i)Perylene 
Benzo k)Fluoranthene 
Chrysene 
Di-n-Butylphthalate 
fluoronthene 
Indeno(l.2.3-cd)Pyrene 
Phenanthrene 
Pyrene 

65 J 
92 J 

1lOJ 
78J 
96J 
92 J I 
72 J 

150J 
74 J 
71 J 

1OOJ 

Sample ID 
Dote 
Sample Depth (Feet) 
Semlvolotlles luq/kq) 
BenzotolAnthrocene 

Eenzo b Fluoranthene 
Benzo I o 1 Pyrene (1) 

(1) 
Benzo g.h.i)Perylene 
Benzo k)fluoranthene 

%%~~~,h)An+hracene (1) 
Fluoronthene 
Indeno(1,2.3-cd)Pyrene 
Phenanthrene 
Pvrene 
Petticidet/PCBs (uq/kq) 
4.4’-DOE 
4.4’~DDT 
alpha-Chlordone 
Endosulfan Sulfote 

Al -HA01 -00 
11/12/1999 

0.0-0s 

280 
870 

1700 
970 
970 

830 350 
250 
810 

3;: 

1: 
4.3 
14 

Sample IO 
Date 
Sample Depth (Feet) 
Ssmivolatilss (uq/kq) 

Bis(2-Ethylhexyl)Phtholate 
Oi-n-Butylphthalate 

Al -HA03-00 
11/12/1999 

0.0-0.5 
sdi mm --l,, 

DebrisFlekJ: , 

-: 
-8 
-ii 
-ii 
-3 
-3 
-0 
-8i 
-8 
-t 
-% 
-i 
-: 
-6 
-1 
-2 
-a 

I -6 6 - 

1 inch = 30 
Baker Environmental hc. 

EAST STATIONS 

LEGEND 
I 

FIGURE 4-7 
@ - HAND AUGER BORING LOCATION u9h - MICROGRAMS PER KILOGRAM POSITIVE DETECTIONS OF ORGANIC 

rCn - TREE LINE - ESTIMATED VALUE COMPOUNDS IN SURFACE SOIL 
- EXCEEDS RBC VALUE AOC c:d”-“R,‘~,$REA) 

I NAVAL WEAPONS STATION YORTOWN 
YORKTOWN. VIRGINIA 

SOURCE: NAEVA GEOPHYSICS,INC.,l l/99 I CHEATHAM ANNEX SITE 



Sample ID 
Date 
Sample Depth (Feet) 
lnorqanles (mq/kq) 
Aluminum 
Barium 
Chromium 
Cobalt 
copper 

2,46, 
Lead 
Mongonese 
Merculy 
Nickel 
Vanadium 
Zinc 

Al -HA02-00 
11/12/1999 

0.0-0.5 

5620 L 
147 

12.3 
4.4 J 

13.1 

35200 0.08 J L 
86.3 
291 

0.05 J 
7.7 J 

18.8 
110 

Sample ID 
Date 
Sample Depth (Feet) 
Inorganic!, (ma/kg) 
Aluminum 
Arsenic (1) 
Barium 
Chromium 
Cobalt Iron 
Lead 
Manganese 

Al -HA03-00 
11/12/1999 

0.0-0.5 

8410 L 
7.6 
116 

I 
11200 L 1 

46.2 
Mol8RRTlw6h4et&--c I 

481 /’ 

Copper 17.4 
Iron 17300 L 
Lead 194 

Sample ID 
Date 
Sample Depth (Feet) 
Inorqanics (mq/kq) 
Aluminum 

;-& (1) 
Cadmium 
Chromium 
Cobalt 

Al -HA01 -00 
1 l/12/1999 

0.0-0.5 

9030 L 

23.5 151 
0.89 J 
44.7 

5.3 J 

Manganese 523 
Mercury 0.13 J 
Nickel a.7 J 
Vanadium 26 
Zinc 849 

EAST STATIONS 

LEGEND 
@ - HAND AUGER BORING LOCATION 

m - TREE LINE 

mdkg - MILLIGRAMS PER KILOGRAM 

J - ESTIMATED VALUE 

- ESTIMATED VALUE, BIASED LOW 

- EXCEEDS RBC VALUE 

SOURCE: NAEVA GEOPHYSICS.INC.1 l/99 

FIGURE 4-8 
POSITIVE DETECTIONS OF INORGANIC 

CONSTITUENTS IN SURFACE SOIL 
AOC i (NORTH AREA) 

CT0 - 0104 
NAVAL WEAPONS STATION YORTOWN 

YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 



Sample ID 
Date 
Sample Depth (Feet) 
Semlvolaflles (udka) 
Eis(24thylhexyl)Phthoiate 
Di-n-Butylphthalate 

Dltthbund 
vdaaml 0 

Al -!4AO2-02 
11/12/1999 

1.0-2-o 

76 J 
49 J I’ 

1 inch = 30 
Baker Environmental, hc 

NOTE: NO SUBSURFACE 
SOIL SAMPLE 
COLLECTED AT Al -HA0 1 
DUE TO OBSTRUCTION 

EAST STATIONS 

0 - HAND AUGER BORING LOCATION 

rrcI - TREE LINE 

LEGEND 
w/kg - MICROGRAMS PER KILOGRAM 

J - ESTIMATED VALUE 

SOURCE: NAEVA GEOPHYSICS,INC.,l l/99 

-! 

-i 
-i 

+j 

FIGURE 4-9 
POSITIVE DETECTIONS OF ORGANIC 
COMPOUNDS IN SUBSURFACE SOIL 

AOC ,:d”-“R,‘~o,“REA) 

NAVAL WEAPONS STATION YORTOWN 
YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 



Sample ID 
Date 
Sample Depth (Feet) 
lnorgonlcs (mu/ka) 
Aluminum 
Arsenic (1) 
Chromium 
Cobalt 
Cyanide 
Iron 
Lead 
Manganese 
Nickel 
Vanadium 

Al-HA02-02 
11/12/1999 

1 .o-2.0 

4700 L 
1.3 .I 
9.2 
l.5J 
0.6 L 

6590 L 
4.7 

11 
1.2 J 

19.5 

Samole ID 
Dote 
Somple Depth (Feet) 
lnoraanlcs [ma/kg) 
Aluminum 
Anenlc (1) 
Barium 
Chromium 
Cobalt 
Iron 
Lead 
Manganese 
Nickel 
Vanadium 

Al -HA03-02 
11/12/1999 

1.0-2.0 

6240 L 

2::J 
19:4 
5.8 J 

19800 L 
6.7 

48.2 
7.7 J 

20.2 

/” ,’ 

Appmximate Extent 
of Visible Debris 

/ 

Woods 

1 inch = 30 ft. I 2104547M Baker Environmental hc 

NOTE: NO SUBSURFACE 
SOIL SAMPLE 
COLLECTED AT Al -HA01 
DUE TO OBSTRUCTION 

EAST STATIONS 

0 - HAND AUGER BORING LOCATION 

f?-n - TREE LINE 

SOURCE: NAEVA GEOPHYSICS,INC.,l l/99 

LEGEND 
mg/kg - MILLIGRAMS PER KILOGRAM 

J - ESTIMATED VALUE 

L - ESTIMATED VALUE, BIASED LOW 

(1) - EXCEEDS RBC VALUE 

FIGURE 4-10 
POSITIVE DETECTIONS OF INORGANIC 
CONSTITUENTS IN SUBSURFACE SOIL 

AOC i (NORTH AREA) 
CT0 - 0104 

NAVAL WEAPONS STATION YORTOWN 
YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 
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Sample ID 
Date 
Semivola~lles (us/L) 
Di-n-Octyl Phtholote 

/ WOOdS 

Al -SW01 
11/14/1999 

3J 

Sample ID Al -SW02 
Dote 11 /14/l 999 
Semlvolatlles (t&L) *-’ 
Bis(2-Ethylhexyl)Phtholate (1) 98 

) 

I 
2’ 30 

1 inch = 30 ft. 
2104566H Baker Environmental. hc. 

EAST STATIONS 

LEGEND LEGEND FIGURE 4-l 1 
0 - SURFACE WATER/SEDIMENT SAMPLE LOCATION w/L - MICROGRAMS PER LITER POSITIVE DETECTIONS OF ORGANIC 

~-Y-I - TREE LINE J - ESTIMATED VALUE I COMPOUNDS IN SURFACE WATER 

(1) - EXCEEDS RBC VALUE AOC ,:d”-““;yo,“REA) 

NAVAL WEAPONS STATION YORTOWN 

SOURCE: NAEVA GEOPHYSICS,INC.,l l/99 
YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 



Sample ID Al -SW01 
Date 1 l/14/1999 _ 
Inotuanics lug/L) 
Iron 339 
Manganese 108 

,’ 
/ 

I’ 
1 

,’ 
A’ 

/’ ,’ / 

wxds 

Gatels26fl 
tmm- 

‘\ 

K 
16%6N,107E 

Deb& / concrete BlabA, 
/cinder Blocks I Wood, edi, 

I 

MmRRnes&Melal-- 
4---Mare- 1 I 

Approximate Extent 
of Visible Debris 

/ 

EAST STATIONS 

LEGEND 

e - SURFACE WATER/ SEDIMENT SAMPLE LOCATION ud- - MICROGRAMS PER LITER 

~-Y-Y-I - TREE LINE J - ESTIMATED VALUE 

SOURCE: NAEVA GEOPHYSICS.INC..l l/99 

I 

I 

I 

I 
, 

-; 

-i 
-i 
-i 
-i 
-I -i 
-i 
-i 

FIGURE 4- 12 
POSITIVE DETECTIONS OF INORGANIC 
CONSTITUENTS IN SURFACE WATER 

AOC ,:d”“R,‘~,,“REA) 

NAVAL WEAPONS STATION YORTOWN 
YORKTOWN. VIRGINIA 

CHEATHAM ANNEX SITE 



2-Butanone 
Ethylbenzene 
Semlvolatlles (uq/kq) 

Date 
Sample Depth (Inches) 
Volatiles (w/kg) 
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5.0 RISK SCREENING 

This section presents the risk screening conducted at Site 4 - Medical Supplies Disposal Area and 
AOC 1 - Scrap Metal Dump at Naval Weapons Station Yorktown, Yorktown, Virginia CAX, 
Williamsburg, Virginia. The purpose of this risk screening is to determine whether contaminants 
detected in environmental media pose unacceptable risks to human receptors and/or the environment. 
Sites for which unacceptable human health and/or environmental risks are derived may be addressed 
f6rther under the IRP. The risk screening process was done based on guidance from the Site 
Screening Process (SSP) Guidelines (Baker, 1994) and contains the same general steps as a baseline 
risk assessment, as follows: 

. Selection of chemicals of potential concern 

. Exposure assessment 

. Toxicity assessment 

. Risk characterization 

. Uncertainty analysis 

The Site Screening Process Guidelines (Baker, 1994) include surface water and sediment screening 
methodology for evaluating potential ecological effects to aquatic life. However, an ecological 
screening of surface water and sediment data for Site 4 and AOC 1 is not included as part this report 
since an in-depth evaluation of potential ecological risks at these two sites will be addressed by a 
future multi-site, screening-level ecological risk assessment (screening-level ERA). The screening- 
level ERA will be conducted using the process outlined in the USEPA document entitled Ecological 
Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk 
Assessments, Interim Final (USEPA, 1997) and the Chief of Naval Operations (CNO) document 
entitled Navy Policy for Conducting Ecological Risk Assessments (CNO, 1999). The specific 
components of the EPA and CNO guidance that will be addressed by the screening-level ERA are 
summarized below. 

. Screening-level problem formulation and ecological effects evaluation 

. Screening-level preliminary exposure estimate and risk calculation 

5.1 Identification of Chemicals of Potential Concern 

Chemicals of potential concern (COPCs) are defined as chemicals detected at a given site that are 
selected on a medium-specific basis to quantitatively and qualitatively estimate the potential for the 
occurrence of adverse effects to human receptors subsequent to exposure. COPCs were identified in 
soil (Site 4 and AOC 1) and surface water (AOC 1 only) for the purpose of performing a human health 
risk screening. Surface water is screened against human health risk-based criteria because th.e AOC 
1 surface water samples were collected from a stream that flows into Jones Pond. Water is pumped 
from Jones Pond and treated for potable use at CAX. For this human health screening, COPCs were 
identified using selection criteria and methodologies that are consistent with the USEPA Region III 
technical guidance entitled: Selecting Exuosure Routes and Contaminants of Concern bv Risk-Based 
Screening (SCCRBS) dated January 1993 (USEPA, 1993) and Risk Assessment Guidance for 
Superfund (RAGS), Human Health Evaluation Manual, Volume I (Part A) Interim Final (USEPA, 
1989). RAGS, Part D guidance (USEPA, 1998) was also utilized to the extent practicable in this risk 
screening. 
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The COPC selection criteria and methodologies for human health risk screening included comparisons 
of maximum detected concentrations of chemicals in soil and surface water to corresponding IJSEPA 
Region III Chemicals of Concern (COC) screening values. In addition to data comparisons to the 
aforementioned criteria, standards, and screening levels, the presence of chemicals detected in 
associated laboratory and field related blanks, site history and the historical use of chemicals at the site 
were also considered. Because toxicity data are unavailable for essential nutrients such as calcium, 
magnesium, potassium, and sodium these elements were not retained in the risk screening. The 
following section discusses the selection of chemicals of potential concern selection criteria in greater 
detail. 

5.1.1 Chemicals of Potential Concern and Selection Criteria 

USEPA Reaion III COC Screening Concentrations - Risk-Based COC Screening Concentrations 
(COC screening concentrations) were derived by USEPA Region Ill in January of 1993, and provided 
in tabular format to support selection of COPCs and address two major limitations in the COPC 
selection process presented in RAGS. First, using COC screening concentrations prioritizes chemical 
toxicity and focuses the risk assessment on those COPCs and potential exposure routes. Second, using 
the COC screening concentrations provides an absolute comparison ofpotential risks associated with 
the presence of a COPC in a given medium. 

COC screening concentrations were derived using conservative USEPA promulgated default. values 
and the most recent toxicological criteria available. COC screening concentrations for potentially 
carcinogenic and noncarcinogenic chemicals were individually derived based on a target incremental 
lifetime cancer risk (ILCR) of 1 x 10” and a target hazard quotient (HQ) of 0.1, respectivelly. For 
potential carcinogens, the toxicity criteria applicable to the derivation of COC screening 
concentrations are chronic oral and inhalation cancer slope factors; for noncarcinogens, they are oral 
and inhalation reference doses. These toxicity criteria are subject to change as more updated 
information and results from the most recent toxicological/epidemiological studies become available. 
Therefore, the use of toxicity criteria in the derivation of COC screening concentrations requires that 
the screening concentrations be updated periodically to reflect changes in the toxicity criteria. 

In March of 1994, the USEPA Region III published a second COC Screening Table (COC values) 
which also were based on an ILCR of 1 x 10” and a target HQ of 0.1. Subsequent publications of the 
table (i.e., Risk-Based Concentrations [RBCs]) have included an ILCR of 1 x 1 Od6 but an HQ of 1 .O, 
rather than 0.1. However, since the RBCs are derived using similar equations and TJSEPA 
promulgated default exposure assumptions that were used to derive the original set of COC screening 
concentrations and COC values (USEPA, 1993), updated COC values can be obtained by using the 
carcinogenic RBCs issued periodically by USEPA Region Ill and dividing the accompanying 
noncarcinogenic RBCs by a factor of 10. An updated set of COC values can, therefore, be obtained 
each time the RBC Tables are updated. The COC values used in this risk screening were derived from 
the RBC values issued by the USEPA Region III dated October 2000 (USEPA, 2000). 

If the maximum concentration of a detected compound/constituent in a soil or surface water sample 
exceeded the corresponding COC value, that compound/constituent was retained as a COPC for 
further evaluation in the risk screening. If the maximum detected concentration was less than the 
COC value, that compound was eliminated from further consideration. However, in accordance with 
the SCCRBS guidelines, chemicals may have been re-included as COPCs if certain conditions 
warranted chemical re-inclusion such as related chemical toxicity (e.g., carcinogenic polyaromatic 
hydrocarbons [cPAHs]) and/or chemical potency. 
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Surface Water Screeniw Values - Human health risk-based screening values for surface water 
currently do not exist. In order to screen the data and be protective of human health, ten times the tap 
water COC screening value for a particular compound or constituent was used as comparison criteria 
for selecting COPCs. Surface water is evaluated in this risk screening because the stream that was 
sampled flows into Jones Pond. Jones Pond is a spring-fed water body with an area of 69 acres. 
Water from the plant is checked daily for turbidity and chlorine residual by on-site personnel. Fecal 
coliform counts are made once a week. As previously mentioned, water is pumped from Jones Pond 
and treated for potable use and meets public drinking water standards prior to distribution at CAX. 

Blank Concentrations - If a chemical is detected in both the environmental sample and a blank sample, 
it may not be retained as a COPC in accordance with RAGS depending on the concentration of the 
chemical in the media. Therefore, blank data were compared with results from environmental 
samples. If the blanks contained detectable results for common laboratory contaminants (i.e., acetone, 
2-butanone, methylene chloride, toluene, and phthalate esters), environmental sample results were 
considered as positive results only if they exceed 10 times the maximum amount detected in the 
associated blank. If the chemical detected in the blank(s) is not a common laboratory contalminant, 
environmental sample results were considered as positive results only if they exceeded five tilmes the 
maximum amount detected in the associated blank(s). Furthermore, the elimination of an 
environmental sample result would directly correlate to a reduction in the prevalence of the 
contaminant in that media. 

When assessing soil and sediment concentrations, the Contract Required Quantitation Limits (CRQLs) 
and percent moisture are accounted for in order to correlate solid and aqueous quantitation limits. For 
example, when assessing semivolatile, pesticide, PCB, and nitramine contaminants the CRQL for solid 
samples is 33 to 66 times {depending on the contaminant) that of the aqueous samples; this correction 
is not necessary for the evaluation of volatile contaminants. Therefore, in order to assess contaminant 
levels in solid samples using an aqueous blank concentration, the concentration was multiplied by 5 
or 10 (noncommon or common laboratory contaminants, respectively) and then multiplied by 33 to 
correct for the variance in the CRQL. Accounting for multipliers greater than 33 or the percent 
moisture was not necessary for this data set. Associated blanks for Site 4 and AOC 1 included trip 
blanks, field blanks, and rinsate blanks. 

The aforementioned methodologies for evaluating blanks are usually implemented during third party 
analytical data validation prior to the selection of COPCs in the risk screening. 

Essential Nutrients - Despite their inherent toxicity, certain inorganic constituents are essential 
nutrients. Essential nutrients need not be considered further in the risk screening if they are present 
in relatively low concentrations (i.e., slightly elevated above naturally occurring levels), or if the 
constituent is toxic at doses much higher than those which could be assimilated through exposures at 
the site (USEPA, 1989). Elements evaluated as essential nutrients include calcium, magnesium, 
potassium and sodium. Although iron is considered an essential nutrient, it is evaluated quant:itatively 
in this risk screening since toxicity criteria are available for this analyte. 

The COC screening values compared with surface and/or subsurface soil concentrations detected at 
Site 4 and surface and/or subsurface soil concentrations and surface water concentrations detected at 
AOC 1 were those established for the protection of humans accidentally ingesting soil and/or surface 
water under a residential scenario. Surface water is evaluated in this human health screening since 
the stream from which the surface water samples were collected flows into Jones Pond. Currently, 
water is pumped from Jones Pond and treated for potable use at CAX. These screening values were 
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utilized following SSP guidance and are not indicative of current conditions of the site/AOC as 
currently there is no residential development at either Site 4 or AOC 1 nor is residential development 
expected in the future. 

51.2 Selection of Chemicals of Potential Concern 

Three environmental media were investigated throughout Site 4 and AOC 1, namely soil, surface 
water, and sediment. The data for each site is presented in tabular format in Appendix E. COPCs 
were identified only for soil and surface water. The selection of soil COPCs was stratified to include 
the surface soil (0- to 6-inches bgs) and the subsurface soil (greater than 6-inches bgs); each of these 
two intervals was evaluated individually. All data utilized in this human health risk screening were 
collected during the 1999 SI; data collected under previous investigations were not utilized in the risk 
screening. COPCs were identified from analytical data acquired for surface soil and subsurface soil 
samples collected from Site 4, and surface soil, subsurface soil, and surface water samples collected 
from AOC 1. 

Tables 5- 1 through 5-5 present data and COPC selection summaries for all investigated environmental 
media. (Corresponding COPC selection summaries presented with the RAGS Part D table numbers 
are presented in Appendix E. 1.) Each table presents ranges of detected concentrations, frequencies 
of detection, comparisons of sample concentrations with appropriate criteria/standards, frequencies 
of exceedences of appropriate criteria, and the selection of COPCs based on the previously mentioned 
information. Information is presented in these tables only for those constituents detected at least once, 
in the medium of interest. 

The following paragraphs present the rationale for selection of COPCs. Sample locations, analytical 
results, and corresponding figures are presented in Section 4.0. In the sections below, frequencies of 
detection for those contaminants retained as COPCs are provided in parentheses as the number of 
positive detections over the total number of samples analyzed. 

5.1.2.1 Site 4 - Human Health COPCs 

COPCs were identified in surface soil and subsurface soil investigated at Site 4. Tables 5-l iand 5-2 
present data and COPC selection summaries for these environmental media. Discussions of the 
selection of COPCs for each medium investigated at Site 4 are provided in the following paragraphs 
of this subsection, 

Surface Soil 

Surface soil samples were collected from the 0- to 6-inch interval and analyzed for VOCs, SVOCs, 
pesticides, PCBs, nitramines/nitroaromatics, and inorganics. Nitramines/nitroaromatics were not 
detected in the surface soil samples collected at this site. The COPC selection summary for the surface 
soil is presented on Table 5-1. 

One VOC, total xylene, was detected in the surface soil at a maximum concentration that did not 
exceed residential soil COC screening values. Therefore, total xylene was not retained as a surface 
soil COPC for Site 4. 

SVOCs including acenaphthene, anthracene, benzo(g,h,i)perylene, bis(Zethylhexyl)phthalate, 
di-n-butylphthalate, fluoranthene, fluorene, phenanthrene, and pyrene were detected in the surface soil 
at concentrations that did not exceed residential soil COC screening values. Therefore, these SVOCs 
were not retained as Site 4 surface soil COPCs. Benzo(a)anthracene (4/7), benzo(a)pyrene (4/7), 
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benzo(b)fluoranthene (6/7), dibenzo(a,h)anthracene (l/7), and indeno( 1,2,3-cd)pyrene (5/7) were 
detected at concentrations which exceeded their respective residential soil COC screening values and 
were retained as surface soil COPCs. Benzo(k)fluoranthene (6/7), carbazole (l/7), and chrysene (6/7) 
were detected at maximum concentrations less than their respective residential soil screening ,values, 
However, they were re-included as Site 4 surface soil COPCs because of the potential additive toxicity 
of carcinogenic polyaromatic hydrocarbons (cPAHs). 

4,4’-DDD, 4,4’-DDE, 4,4’-DDT, aldrin, gamma-chlordane, endosulfan II, endrin, endrin aldehyde, and 
endrin ketone were detected in the surface soil at concentrations that did not exceed residential soil 
COC screening values and were; therefore, not retained as surface soil COPCs. Therefore, pesticides 
were not retained as COPCs in Site 4 surface soil. 

Aroclor-1242 (l/7) and Aroclor-1260 (7/7) were detected in the surface soil at Site 4. These PCBs 
were detected at maximum concentrations that exceeded their respective residential soil COC 
screening values. Therefore, these PCBs were retained as surface soil COPCs at Site 4. 

Inorganics were detected in all surface soil samples collected at this site. The maximum dletected 
concentrations of barium, cadmium, cobalt, copper, cyanide, lead, mercury, nickel, selenium: silver, 
vanadium, and zinc did not exceed corresponding residential soil COC screening values. Therefore, 
these inorganics were not retained as surface soil COPCs. Calcium, magnesium, potassium, and 
sodium were also detected in these samples; however, these constituents are considered to be essential 
nutrients and were not retained as COPCs. Aluminum (7/7), antimony (2/7), arsenic (7/7), chromium 
(7/7), iron (7/7), manganese (7/7), and thallium (l/7) were detected at concentrations greater than their 
respective residential soil COC screening value and; therefore, were retained as Site 4 surface soil 
COPCS. 

Subsurface Soil 

Subsurface soil samples were collected from depths greater than 6-inches bgs and analyzed for VOCs, 
SVOCs, pesticides, PCBs, nitramines/nitroaromatics, and inorganic% NitraminesMroaromatics were 
not detected in the subsurface soil samples. The COPC selection summary for subsurface. soil is 
presented in Table 5-2. 

VOCs including 2-butanone, ethylbenzene, tetrachloroethene, and toluene were detected in the 
subsurface soil at maximum concentrations that did not exceed corresponding residential soil COC 
screening values. Therefore, these VOCs were not retained as subsurface soil COPCs at Site 4. 

SVOCs including benzo(g,h,i)perylene, di-n-butylphthalate, fluoranthene, phenanthrene, and pyrene 
were detected in the subsurface soil at concentrations that did not exceed corresponding residential 
soil COC screening values. Therefore, these SVOCs were not retained as subsurface soil COPCs. 
Bis(2-ethylhexyl)phthalate (4/7) was detected at a maximum concentration that exceeded its 
residential soil COC screening value and was retained as a subsurface soil COPC. Benzo(a:)pyrene 
(4/7) was detected at a maximum concentration that exceeded its residential soil COC screening value 
and was retained as a subsurface soil COPC. Benzo(a)anthracene (2/7), benzo(b)fluoranthene (5/7), 
benzo(k)fluoranthene (4/7), chrysene (4/7), and indeno( 1,2,3-cd)pyrene (3/7) were detected at 
concentrations less than their respective residential soil COC screening value; however, as other 
cPAHs were retained as COPCs and because of the potential additive toxicity of cPAHs, they were 
re-included as subsurface soil COPCs. 
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Pesticides including 4,4’-DDE, 4,4’-DDD, 4,4’-DDT, aidrin, alpha-chlordane, gamma-chlordane, 
endosulfan II, endrin ketone, heptachlor, and methoxychlor were detected at concentrations that did 
not exceed residential soil COC screening values. Therefore, these pesticides were not retained as 
subsurface soil COPCs. 

Arocior-1254 was detected at a maximum concentration that did not exceed its residential soil COC 
screening value and was not retained as a subsurface soil COPC. ArocPor-1242 (l/7) and 
Aroclor-1260 (5/7) were detected at concentrations greater than their respective residential soil COC 
screening values and; therefore, were retained as Site 4 subsurface soil COPCs. 

Inorganics were detected in all subsurface soil samples collected. The maximum detected 
concentrations of antimony, barium, cadmium, cobalt, copper, cyanide, manganese, mercury:, nickel, 
selenium, silver, vanadium, and zinc did not exceed corresponding residential soil COC screening 
values. Therefore, these inorganics were not retained as subsurface soil COPCs. Lead was detected 
at a concentration that did not exceed its OSWER Action Level for soil, and was not retained as a 
COPC. Calcium, magnesium, potassium, and sodium were also detected in every sample; however, 
these constituents are considered to be essential nutrients and were not retained as COPCs. Aluminum 
(7/7), arsenic (7/7), chromium (7/7), and iron (7/7) were detected at concentrations greater than 
corresponding residential soil COC screening values and; therefore, were retained as Site 4 subsurface 
soil COPCs. 

5.1.2.2 AOC 1 - Human Health COPCs 

COPCs were identified in surface soil, subsurface soil, and surface water investigated at ,4OC 1. 
Tables 5-3 through 5-5 present data and COPC selection summaries for each of the aforementioned 
environmental media. Discussions of the selection of COPCs for each medium investigated at AOC 
1 are provided in the following paragraphs of this subsection. 

Surface Soil 

Surface soil samples were collected from the 0- to 6-inch interval and analyzed for VOCs, SVOCs, 
pesticides, PCBs, nitramines/nitroaromatics, and inorganics. Nitramines/nitroaromatics were not 
detected in the surface soil samples collected at this site. The COPC selection summary for the: surface 
soil is presented on Table 5-3. 

Six VOCs (1 ,l -dichloroethene, 2-butanone, benzene, chlorobenzene, toluene, and trichloroethene) 
were detected in the surface soil at a maximum detected concentrations that did not exceed residential 
soil COC screening values. Therefore, VOCs were not retained as surface soil COPCs for 140C 1. 

SVOCs including benzo(g,h,i)perylene, bis(2-ethylhexyl)phthalate, di-n-butylphthalate, fluoranthene, 
phenanthrene, and pyrene were detected in the surface soil at concentrations that did not exceed 
residential soil COC screening values. Therefore, these SVOCs were not retained as AOC 1 surface 
soil COPCs. Benzo(a)pyrene (2/7), benzo(b)fluoranthene (4/7), and dibenz(a,h)anthracene (l/7) were 
detected at concentrations that exceeded their respective residential soil COC screening values and 
were retained as surface soil COPCs. Benzo(a)anthracene (2/7), benzo(k)fluoranthene (2/7), chrysene 
(4/7), and indeno( 1,2,3-cd)pyrene (2/7) were detected at maximum concentrations less than their 
respective residential soil screening values. However, they were re-included as AOC 1 surface soil 
COPCs because of the potential additive toxicity of cPAHs. 

5-6 



,--“--. 

,, -h\ 

4,4’-DDE, 4,4’-DDT, alpha-chlordane, and endosulfan sulfate were detected in the surface soil at 
concentrations that did not exceed residential soil COC screening values and were not retalined as 
surface soil COPCs. Therefore, pesticides were not retained as COPCs in AOC 1 surface soil. 

Aroclor-1260 was detected in the surface soil at AOC 1. This PCB was detected at a concentration 
less than its residential soil COC screening values. Therefore, this PCB was not retained as a surface 
soil COPC at AOC 1. 

Inorganics were detected in all surface soil samples collected at this AOC. The maximum detected 
concentrations of barium, cadmium, cobalt, copper, cyanide, mercury, nickel, vanadium, and zinc did 
not exceed corresponding residential soil COC screening values. Therefore, these inorganics were not 
retained as surface soil COPCs. Calcium, magnesium, potassium, and sodium were also detected in 
these samples; however, these constituents are considered to be essential nutrients and were not 
retained as COPCs. Aluminum (7/7), antimony (2/7), arsenic (6/7), chromium (7/7), iron (7,17), and 
manganese (7/7) were detected at concentrations greater than their respective residential so’il COC 
screening value and were retained as AOC 1 surface soil COPCs. Lead (717) was detected at a 
maximum concentration that exceeded the Action Level in soil of 400 mg/kg. Therefore, lead was 
also retained as a surface soil COPC. 

Subsurface Soil 

Subsurface soil samples were collected from depths greater than 6-inches bgs and analyzed for VOCs, 
SVOCs, pesticides, PCBs, nitramines/nitroaromatics, and inorganics. Nitramines/nitroaromatics, 
pesticides, and PCBs were not detected in the subsurface soil samples. The COPC selection summary 
for subsurface soil is presented in Table 5-4. 

One VOC, total xylene, was detected in the subsurface soil at a maximum concentration that did not 
exceed its residential soil COC screening value. Therefore, total xylene was not retained as a 
subsurface soil COPC at AOC 1. 

SVOCs including carcinogenic PAHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluora.nthene, 
benzo(k)fluoranthene, chrysene, and indeno( 1,2,3-cd)pyrene, noncarcinogenic PAHs 
(benzo(g,h,i)perylene, fluoranthene, phenanthrene, and pyrene) and phthalate compounds 
(bis[Zethylhexyl]phthalate and di-n-butylphalate) were detected in the subsurface soil. These SVOCs 
were detected at concentrations that did not exceed corresponding residential soil COC screening 
values. Therefore, these SVOCs were not retained as subsurface soil COPCs for AOC 1. 

Inorganics were detected in all subsurface soil samples collected at AOC 1. The maximum detected 
concentrations of barium, beryllium, cadmium, cobalt, copper, cyanide, mercury, nickel., silver, 
vanadium and zinc did not exceed corresponding residential soil COC screening values. Therefore, 
these inorganics were not retained as subsurface soil COPCs. Calcium, magnesium, potassium, and 
sodium were also detected in every sample; however, these constituents are considered to be essential 
nutrients and were not retained as COPCs. Aluminum (6/6), antimony (2/6), arsenic (6/6), chromium 
(6/6), iron (6/6), and manganese (6/6) were detected at concentrations greater than corresponding 
residential soil COC screening values and; therefore, were retained as subsurface soil COPCs for 
quantitative evaluation in the SSP. Lead (6/6) was detected at concentrations greater than the OSWER 
screening level for soil and was also retained as a subsurface soil COPC. 
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Surface Water 

Table 5-5 presents the data and human health COPC selection summary for the surface water samples 
collected at AOC 1. The surface water samples were collected from a stream that flows into Jones 
Pond. Water is pumped from Jones Pond to a treatment plant where it is treated for potable use at 
CAX. Therefore, to maintain a conservative approach surface water was screened against human 
health criteria (USEPA Region III tap water COC screening values multiplied by a factor of ten). 
These samples were analyzed for VOCs, SVOCs, pesticides, PCBs, nitramines/nitroaromatics, and 
total inorganics. There were no VOCs, pesticides, PCBs, or nitramines/nitroaromatics detected in 
AOC 1 surface water. 

Bis(2-ethylhexyl)phthalate and di-n-octylphthate were the only SVOCs detected in the surface water 
samples collected at AOC 1. Di-n-butylphalate was detected at a maximum concentration below 
surface water screening criteria (i.e., ten times the tap water COC screening values) and was not 
retained as a surface water COPC. Bis(2-ethylhexyl)phthalate (3/4) was detected at a concentration 
that exceeded its surface water screening criteria and was retained as a AOC 1 surface water ‘COPC. 

Unfiltered barium and manganese were detected in AOC 1 surface water at concentrations below 
corresponding surface water screening criteria. Therefore, these unfiltered inorganics were not 
retained as surface water COPCs. Concentrations of unfiltered arsenic (2/4) and iron (4/4) at 
concentrations greater than surface water screening criteria and were retained as AOC 1 surface water 
COPCs. Calcium, magnesium, potassium, and sodium were also detected in almost every sample; 
however, these constituents are considered to be essential nutrients and were not retained as COPCs. 

5.1.2.5 Summarv of COPCs 

The following paragraphs summarize by media the COPCs selected for quantitative evaluation at Site 
4 and AOC 1. Since Cheatham Annex is located adjacent to Naval Weapons Station Yorktown, 
detected concentrations of inorganics were compared to background concentrations published in the 
Baker background report entitled: Final Summarv of Background Constituent Concentrations and 
Characterization of the Biotic Communitv from the York River Drainage Basin (Baker, 1995). The 
“background” concentrations detected at Naval Weapons Station Yorktown are indicative of 
background concentrations expected to be found at CAX and are used for comparative purposes in 
this report. In the following paragraphs, italicized COPC names indicate that detected inorganic 
concentrations are within, or are comparable to the corresponding range of local background 
concentrations presented in the above-referenced background report. 

Site 4 

Surface Soil COPCs: Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(k)fluoranthene, Carbazole, Chrysene, Dibenz(a,h)anthracene, Indeno( 1,2,3-cd),pyrene, 
Aroclor-1242, Aroclor-1260, Aluminum, Antimony, Arsenic, Chromium, Iron, Manganese, and 
Thallium. 

Subsurface Soil COPCs: Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(k)fluoranthene, Bis(2-ethylhexyl)phthalate, Indeno( 1,2,3-cd)pyrene, Aroclor-1242, 
Aroclor-1260, Aluminum, Arsenic, Chromium, and Iron. 
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AQC 1 

Surface Soil COPCs: Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(k)fluoranthene, Chrysene, Dibenz(a,h)anthracene, Indeno( 1,2,3-cd)pyrene, Aluminum, 
Antimony, Arsenic, Chromium, Iron, Lead, and Manganese. 

Subsurface Soil COPCs: Aluminum, Antimony, Arsenic, Chromium, Iron, Lead, and Manganese. 

Surface Water COPCs: Bis(2-ethylhexyl)phthalate, Unfiltered Arsenic and Iron. 

5.2 Exposure Assessment and Exposure Pathways 

The exposure assessment identifies pathways and routes by which site related constituents may reach 
potential receptors. The following four elements were considered to ascertain whether a complete 
exposure pathway was present (USEPA, 1989): 

. A source and potential mechanism of chemical release 

. An environmental retention or transport medium 

. A point of potential human contact with the contaminated medium 

. An exposure route (e.g., ingestion) at the contact point 

When all four of these components are present, the exposure pathway is considered complete. 
Complete exposure pathways, coupled with specific toxicological information, allow for the 
assessment of potential human health risk. 

The following paragraphs discuss the exposure pathways considered as part of the risk screening 
conducted for Site 4 and AOC 1. Exposure pathways evaluated as part of the risk screening process 
do not consider total site risk or exposure by every possible human health receptor. The conservative 
nature of the risk screening should account for some of the receptors or pathways not otlherwise 
considered. 

5.2.1 Human Health Exposure Pathways 

Potential human exposure pathways, evaluated as part of the risk screening process of Site 4 and AOC 
I, are limited to the following pathways: 

. Soil ingestion (residential) 

. Surface water ingestion 

Surface soil ingestion was evaluated based on the exposure pathways considered in the derivation of 
age-adjusted USEPA Region III RBC values for residential soil. Surface water ingestion was 
evaluated based on the exposure pathways considered in the derivation of age-adjusted USEPA 
Region III RBC values for tap water because there are no human health RBC values developed for 
surface water. Surface water ingestion was evaluated because of the connection of the stream that 
flows through AOC 1 to Jones Pond, which is a source of potable water at CAX. Jones Pond is a 
spring-fed water body with an area of 69 acres. Water from the plant is checked daily for turbidity 
and chlorine residual by on-site personnel. Fecal coliform counts are made once a week. The water 
from Jones Pond is treated and meets public drinking water standards prior to distribution. It should 
be noted that the tap water RBCs were multiplied by a factor of ten to account for the difference 
between an accidental surface water ingestion exposure scenario and a drinking water ingestion 
exposure scenario. 
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Human health exposure assumptions, as presented in the most recent RBC table (USEPA, 2000), will 
be used in the risk screening. USEPA Region III revises the RBC table on a regular basis to :include 
changes in exposure assumptions that are ultimately expressed in the RBC values. 

For the risk screening, the inhalation exposure pathway will not be addressed because the air pathway 
is not considered to be a primary pathway of concern based on site-specific conditions and the types 
of constituents detected at the site/AOC. 

Furthermore, dermal contact with water and soil has not been considered by USEPA Region III in the 
development of RBCs. This pathway will, however, be addressed in the uncertainties section of the 
risk screening. However, not addressing dermal exposure is unlikely to impact the potential human 
health risk since dermal contact pathway risk results are usually lower than those associated with 
incidental ingestion. 

Currently, human exposure to COPCs is limited to Cheatham Annex personnel who may, during the 
course of daily work assignments contact affected soil by accidental ingestion and dermal exposure 
pathways. Groundwater data was not collected for the SI. As a result, groundwater is not directly 
evaluated in this risk screening. However, it should be noted that current human exposure to COPCs 
in groundwater is negligible because groundwater at Cheatham Annex is not used for Ipotable 
purposes. The risk screening does evaluate future residential exposure that includes soil and surface 
water ingestion. The surface water exposure pathway is considered in this risk screening because the 
stream that runs through AOC 1 flows into Jones Pond, which is the source for potable water at CAX. 
As a result, the risk screening presented herein is a conservative evaluation of potential human health 
risks (both current and future) despite the absence of the dermal exposure pathway component. The 
lack of a dermal exposure component and assessments of other environmental media exposure 
(i.e., dermal contact and accidental ingestion of sediment) will be addressed in Section 5.7. 

5.3 Toxicity Assessment 

The purpose of this section is to identify the potential human health effects associated with potential 
exposure to the COPCs. 

A toxicological evaluation characterizes the inherent toxicity of a compound. It consists of the review 
of scientific data to determine the nature and extent of the potential human health and environmental 
effects associated with potential exposure to the various chemicals. The end product is a collection 
of toxicological profiles for the COPCs that are presented in Appendix F. These toxicological profiles 
provide the qualitative weight-of-evidence (WOE) that demonstrates whether the COPCs pose any 
actual or potential human health effects. The RBC values (USEPA, 2000) utilized for the COPCs 
identified at Site 4 and AOC 1 are presented on Tables 5-l through 5-5. Further, Table 5-11 presents 
each constituent’s toxicological criteria, WOE, and target organs/critical effects. 

Lead was identified as a COPC in the soil at AOC 1. Currently, health-based criteria are not available 
for evaluating either the noncarcinogenic or carcinogenic effects of lead exposure. There are, 
however, some criteria available for lead level comparisons in the form of standards, criteria, and/or 
to-be-considered values. For example, there is an OSWER directive for lead in soil, this value is 400 
mg/kg in residential soil (USEPA, 1994). This level was used for comparison purposes in the risk 
screening. 
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5.4 Risk Characterization 

For the risk screening, risk characterization consisted of calculating a ratio between the exposure point 
concentration in the appropriate medium and corresponding RBC values, which were taken directly 
from the Region III RBC table dated April 2000. The noncarcinogenic values were not divided by 
a factor of 10, as was done during the selection of COPCs. For human health, carcinogenic and 
noncarcinogenic effects were evaluated separately for exposure to soil and surface water. The 
algorithms were taken from the risk screening approach presented in the Final Site Screening :Process 
Guidelines (Baker, 1994b) and are presented in the following sections. Tables 5-l through 5-5 present 
summaries of the RBC values while Tables 5-6 through 5-10 present the Exposure Point 
Concentrations by site/AOC and media Finally, the WOE, target organ, and critical effect for each 
of the COPCs are presented on Table 5-11. 

5.4.1 Human Health Effects - Carcinogens 

Compounds potentially resulting in carcinogenic effects were evaluated using the following equation: 

ILCR = C (C, / RBC) x 1 O-O6 
Where: 

ILCR = Incremental Lifetime Cancer Risk 
c, = The concentration term for a medium (mg/kg, mg/L) 
RBC = Risk-Based Concentration value (mg/kg, mg/L) 
1 o-6 = Risk assessment point of departure 

Multiplying the C,,,/RBC ratio by USEPA’s point of departure risk level, 10m06, produced a risk value 
for the detected chemical. The ILCR values for all COPCs were summed to account for potential 
carcinogenic effects associated with multiple chemical exposures. The human health risk assessment 
calculations are presented in Appendix F. 1. 

Carcinogenic effects are expressed as incremental lifetime risks (ILCRs) while noncarcinogenic effects 
are expressed as hazard indices. Cancer effects are expressed as risk (ILCRs) because the expression 
of cancer does not occur immediately after exposure but typically occurs years alter the exposure. The 
total ILCR value was assessed relative to the USEPA’s generally acceptable target cancer risk range 
of 10V04 to IO-O6 (USEPA, 1990). The target risk range represents the range of acce table human 
health cancer risks considered to be generally acceptable by USEPA. A 1 x lo- Of ILCR value 
corresponds to one potential additional cancer in an exposed population of ten thousand individuals; 
a 1 x 10” ILCR value indicates that one potential additional cancer could occur in an exposed 
population of one million individuals. 

5.4.2 Human Health Effects - Noncarcinogens 

Compounds potentially resulting in noncarcinogenic (systemic) effects were evaluated using the 
following equation: 

HQ=C,/RBC 
HI=CHQ 

Where: 
HQ = Hazard Quotient 
c, = The concentration term for a medium (mg/kg, mg!L) 
RBC = Risk-Based Concentration value (mg/kg, mg/L) 
HI = Hazard Index 
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Noncarcinogenic health effects usually occur subsequent to exposure if a threshold intake level is 
exceeded. Therefore, the Hazard Index (HI) value for each environmental medium was compared to 
unity. An HI that is less than or equal to unity (1 .O) indicates that noncarcinogenic effects are not 
expected to occur subsequent to exposure (USEPA, 1990). An HI value that exceeds unity indicates 
that noncarcinogenic health effects may occur subsequent to exposure. However, since the IJSEPA 
incorporates uncertainty (“safety”) factors in the derivation of the RBC values to ensure that it is well 
below the dose at which adverse effects might be observed, the expression of adverse effects may not 
be observed even with an HI estimate greater than 1.0. Risk estimates and hazard indices are not 
intended as a true indication of actual exposure; they are intended to provide decision makers with 
useful information regarding the significance of the observed contamination. 

5.4.3 The Concentration Term (Cm) 

The manner in which environmental data are represented depends on the number of samples and 
sampling locations available for a given area and a given medium. As recommended in the SSP 
Guidelines (Baker, 1994), ninety-fifth percent (95%) Upper Confidence Limit &JCL) values. for the 
arithmetic mean or maximum detected concentrations are to be used as exposure point concentrations 
for media. Summaries of exposure point concentrations by site/AOC and media are presented in Table 
5-6 through 5-10. Analytical and frequency of detection summaries of the data are presented in 
Appendix E. 

It should be noted that estimated concentrations also were used in the screening process, these 
estimated values included: “J’‘-qualified (estimated); “L’‘-qualified (estimated, biased low); and “K”- 
qualified (estimated, biased high) data. Reported concentrations qualified with an “R” (rejected) were 
not used in the statistical evaluation. 

According to the USEPA Region III Modifications to the National Functional Guidelines (NFGs), 
reported organic and inorganic concentrations were evaluated against the available field and laboratory 
blanks. For constituents considered by RAGS to be common laboratory blanks, chemicals were 
qualified “B” if their concentration were less than or equal to 10 times the maximum blank 
concentration. For constituents not considered to be common laboratory contaminants, chemicals 
were qualified “B” if their concentration were less than or equal to 5 times the maximum blank 
concentration. Data qualified with a “B” were considered nondetects for this screening evaluation. 

It should be noted that analytical results for the soil and surface water samples obtained during the 
1999 SI were subjected to independent third party data validation. 

5.5 Potential Human Health Effects 

Table 5-12 presents a summary of total human health risks for Site 4 and AOC 1. Total ILCRs and 
HIS take into account the soil and surface water exposure pathways. 

5.5.1 Site 4 - Human Health Risks 

Table 5-12 shows that the total ILCR of 1 .O x lOa and I-II value of 3.0 calculated for Site 4. The total 
ILCR af?roaches the upper bound of USEPA’s acceptable risk criteria (i.e., the target risk range of 
1 x 1 O- to 1 x lOa for carcinogens). The cumulative HI exceeds the target HI value of 1 .O for 
noncarcinogens (without considering target organ analysis). The individual HQ for iron was the only 
one to surpass unity. The unacceptable total site HI is primarily due to the HI associated with surface 
soil. 
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5.5.1.1 Surface Soil 

The ILCR of 8.1 x lOas estimated for surface soil at Site 4 was within USEPA’s acceptable risk range 
ofl.0x10-06t01.0X10-04. The HI of 2.0 estimated for surface soil at Site 4 was due predominantly 
to the presence of iron, which contributed approximately 72 percent of the total HI value. The HQ 
value for iron was 1.4. However, as shown in Table 5-1, the maximum detected concentration of iron 
in Site 4 surface soil (43,400 mg/kg) falls within the range of local surface soil iron values (Baker, 
1995). 

5.5.1.2 Subsurface Soil 

The ILCR of 2.3 x lo-” estimated for subsurface soil at Site 4 was within USEPA’s acceptable risk 
rangeofl.0x10~to1.0x10-04. The HI of 1 .O estimated for subsurface soil at Site 4 did not exceed 
USEPA’s acceptable hazard index value 1 .O. 

5.5.2 AOC 1 - Human Health Risks 

Table 5-12 shows that the total ILCR of 1.1 x lo-O4 estimated for AOC 1 exceeded USEPA’s 
acceptable risk range (i.e., the target risk range of 1 x 1 Oq06 to 1 x 1 Oa for carcinogens). The HI value 
of 4.2 estimated for AOC 1 exceeded USEPA’s acceptable risk criteria (i.e., a target HI valu,e of 1 .O 
for noncarcinogens). The unacceptable carcinogenic risk and noncarcinogenic adverse health1 effects 
are due to the risk values and hazard indices associated with the sum total over all AOC media 
evaluated. 

It should be noted that lead was detected in surface and subsurface soil at AOC 1 above the residential 
action level for soil (400 mg/kg) at sample location Al-HA05. All other detections of lead were well 
below the action level. Rusted wire and concrete debris were noted at this sample location. Lead in 
soil could be accidentally ingested or inhaled as fugitive dusts. The evidence shows that lead is a 
multitargeted toxicant, causing effects in the gastrointestinal tract, hematopoietic system, 
cardiovascular system, central and peripheral nervous systems, kidneys, immune system, and 
reproductive system. While lead exposure is not evaluated in this risk screening, exposure to lead via 
ingestion of soil or inhalation of fugitive dusts is considered unlikely because of the heavy vegetation 
at AOC 1. Furthermore, the elevated concentrations of lead were limited to one location. 

5.5.2.1 Surface Soil 

The ILCR of 2.7 x IO-O5 estimated for surface soil at AOC 1 was within USEPA’s acceptable risk 
range of 1 .O x 10-O’ to 1 .O x 10a4. The HI of 2.1 estimated for surface soil at AOC 1 was due 
predominantly to the presence of iron, which contributed approximately 66 percent of the .total HI 
value. It should be noted that the individual HQ value for iron was 1.3. However, as shown in Table 
5-3, the maximum detected concentration of iron in AOC 1 surface soil (35,200 mg/kg) falls within 
the range of local surface soil iron values (Baker, 1995). The carcinogenic risk values estimated for 
the surface soil were within acceptable criteria. 

5.5.2.2 Subsurface Soil 

The ILCR of 4.3 x 1 O-O5 estimated for surface soil at AOC 1 was within USEPA’s acceptable risk 
range of 1 .O x 1 O-O6 to 1 .O x 1 OVo4. The HI of 2.0 estimated for subsurface soil at AOC 1 was due 
predominantly to the presence of iron, which contributed approximately 75 percent of the total HI. 
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Individually, the HQ value for iron was 1.5. As shown in Table 5-4, the maximum detected iron 
concentration (39,700 mg/kg) was within the range of local background values (Baker, 1995). 

5.5.2.3 Surface Water 

The ILCR of 4.4 x lo-O5 estimated for surface water at AOC 1 was within USEPA’s acceptable risk 
range of 1 .O x 1 O-O6 to 1 .O x 10m04. The HI of 0.24 estimated for surface water was bellow the 
acceptable hazard value of 1 .O. 

5.7 Uncertain@ Analysis 

The results of the risk screening are presented in terms of the potential for adverse effects based upon 
a number of very conservative assumptions. The tendency to be conservative is an effort to err on the 
side of the protection of health. The risks are indicators of possible risk, not a true measurernent of 
actual risk. Risk screening is intended to contribute to the decision-making process and the 
management of the identified sites at Cheatham Annex. 

Uncertainties are encountered throughout the process of performing the risk screening. This section 
discusses sources of uncertainty inherent in the following elements of the risk screening evaluation 
performed for Site 4 and AOC 1. 

. Sampling and Analysis 

. Selection of COPCs 

. Toxicity Assessment 

. Risk Screening Process 

. COPCs Not Quantitatively Evaluated 

General uncertainties associated with the risk screening will be qualitatively evaluated to determine 
the conservatism of the approach. Factors which may contribute to uncertainty include the use of RBC 
age-adjusted ingestion and inhalation rates, the use of toxicity information provided by National 
Center for Environmental Assessment (NCEA) when not available from the Integrated Risk 
Information System (IRIS) database or in Health Effects Assessment Summary Tables @EAST), and 
the lack of dermal or inhalation estimates. 

The variation of any factor used in the calculation of the exposure concentration will have an impact 
on the total carcinogenic risk and noncarcinogenic hazard index. Uncertainties associated with this 
risk screening are presented in Table 5- 13 and discussed in the following paragraphs. 

5.7.1 Sampling and Analysis 

The development of a risk screening report depends on the reliability of, and uncertainties associated 
with, the analytical data available to the risk assessor. These, in turn, are dependent on the operating 
procedures and techniques applied to the collection of environmental samples in the field and their 
subsequent analyses in the laboratory. To minimize the uncertainties associated with sampljing and 
analysis at Site 4 and AOC 1, USEPA approved sampling and analytical methods were em:ployed. 
Data was generated following USEPA’s Statement of Work for Contract Laboratory Program (CLP). 
Samples were collected from locations specified in an approved Work Plan along with the necessary 
QA/QC samples. All samples collected during the 1999 site investigation were analyzed for VOCs, 
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SVOCs, pesticides, PCBs, nitramines/nitroaromatics, and inorganics (surface water samples were 
analyzed for unfiltered inorganics only). 

Analytical data are limited by the precision and accuracy of the methods of analysis. Precision is 
reflected by the RPD of duplicate analyses. Accuracy is represented by the percent (%) recovery of 
spikes. In addition, the statistical methods used to compile and analyze the data (mean concentrations, 
detection frequencies) are subject to the overall uncertainty in data measurement. Furthermore, 
chemical concentrations in environmental media fluctuate over time and with respect to sampling 
location. Analytical data must be sufficient to consider the temporal and spatial characteri:stics of 
contamination at the site with respect to exposure. 

Analytical results for the soil, surface water, and sediment samples obtained during the 19199 site 
investigation were subjected to an independent third party data validation. Data validation serves to 
reduce some of the inherent uncertainty associated with the analytical data by establishing the usability 
of the data to the risk assessor who may or may not choose to include the data point in the estimation 
of risk. Data qualified as “J” (estimated) were retained for the estimation of risk at Site 4 and AOC 
1. Data can be qualified as estimated for many reasons including a slight exceedence of holding times, 
high or low surrogate recovery, or intra sample variability. Data qualified “B” (detected in blank) or 
“R” (unreliable) were not used in the estimation of risk due to the unusable nature of the data. Due 
to the sampling and analytical programs at Site 4 and AOC 1, the loss of some data points qualified 
“B” or “R” did not significantly increase the uncertainty in the estimation or risk. For a brief summary 
of “R” qualified data, refer to Section 4.1. 

5.7.2 Selection of COPCs 

The selection of COPCs is performed in a risk screening following the evaluation of data. Analytical 
data also must be comprehensive in order to address the COPCs associated with the site. A summary 
of the COPC selection criteria is presented below. 

. Soil COPCs were selected based on comparisons of the maximum detected 
concentration with USEPA Region III residential soil COC values. 

. Surface water COPCs were selected based on comparisons of the maximum detected 
concentration to USEPA Region III tap water COC values multiplied by a factor of 
ten. 

USEPA Region III COC values are based on exposure assumptions and equations that are intended 
to introduce conservatism in the risk assessment process by changing the COPC screening Imethod 
from a relative toxicity screen as presented in RAGS, to an absolute comparison of risk. However, 
the use of the USEPA Region III COC values which incorporate a set of non-site-specific assumptions 
in the selection of COPCs at Site 4 and AOC 1 adds conservatism to the site screening. 

There is uncertainty inherent in screening surface water data against tap water RBC values. The use 
of tap water RBCs is further intended to introduce conservatism into the risk screening. Therefore, 
it is unlikely that this approach will underestimate potential risk. 

Currently, no closures are planned for Cheatham Annex and future residential development is not 
considered an expected land use for the area. The application of the residential COC values to soil 
and surface water COPC selections would, therefore, tend to result in a list of COPCs that ceould be 
considered conservative for a military base. The use of conservative COPC selections in the site 
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screening ensures the protection of public health in that the results of the risk screening are 
incorporated into the determination of remedial action. 

5.7.3 Toxicity Assessment 

In making quantitative estimates of the toxicity of varying dosages of compounds to human receptors, 
uncertainties arise from two sources. First, data related to human exposure and the subsequent effects 
are usually insufficient, if they are at all available. Human exposure data usually lack adequate 
concentration estimations and suffer from inherent temporal variability. Therefore, animal studies 
often are used and new uncertainties arise from the process of extrapolating animal results to humans. 
Second, to obtain observable effects with a manageable number of experimental animals, high doses 
of a compound often are used. In this situation, a high dose means that high exposures are used in the 
experiment with respect to most environmental exposures. Therefore, when applying the results of 
the animal experiment to the human condition, the effects at high doses must be extrapolated to 
approximate effects at lower doses. 

5.7.4 Risk Screening Process 

Risk screening produces conservative, but incomplete risk estimates posed by chemicals detected in 
limited sampling and analyses of environmental media. The conservatism is derived primarily by the 
use of maximum detected contaminant concentrations for comparison to residential RBCs despite the 
fact that current exposure to human receptors is limited to Cheatham Annex personnel. Furthermore, 
surface water ingestion exposure is not very likely, but risk screening assumes that this may occur. 
This conservatism may account for pathways not otherwise considered in risk screening :such as 
dermal exposure to soil. 

5.7.5 COPCs Not Quantitatively Evaluated 

Lead was not evaluated in the soil at AOC 1. Lead is currently classified as a Group B2 carcinogen- 
probable human carcinogen, as well as a developmental toxin in young children. Lead has been 
known to affect various systems of the body including the hematopoietic system, the central nervous 
system, the cardiovascular system, and the human reproductive system. The lack of promulgated 
toxicological indices for lead does not have significant effects on the under estimation of risk due to 
the presence of other COPCs such as certain PAHs, PCBs, arsenic, and chromium, in environmental 
media. Although lead was not quantitatively evaluated, this risk screening has been performe:d using 
conservative exposure point concentrations, exposure scenarios (i.e., the evaluation of surface water 
in the human health risk screening), and currently available toxicological information. Additionally, 
human health toxicological profiles for lead have been provided in Appendix F.3. 
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TABLE S-1 
OCCIJRRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 
NAVAL WEAPONS STATION YORKTOWN, YORKTOW, VIRGINIA 

CHEATHAM ANNEX SITE 

,- 

V&tiles (@kg) 
1330-20-7 Xylene (Total) 

Semivolatiles (“g/kg) 
83-32-9 Acenaphtbene 
120-12-7 Anthracene 
56-55-3 Benzo(a)Anthracene 
50-32-S Benw(a)Pyrene 

205-99-2 Benzo(b)Fluorantbene 
191-24-l Benzo(g,h.i)Perylene 
207-08-9 Bcnra(k)Fluonnthene 
117-81-7 Bis(Z-Ethylhexyl)Phrhalafe 
86-74-8 Carbar& 

218-01-9 Chrysene 
53-70-3 Dibenz@,h)Antbracene 
84-74-2 Di-n-Butylphthalate 

206-44-O Fluoranthene 
86-73-7 Fhl0rene 
193-39-5 Indeno(l,Z,J-cd)Pyrene 
85-01-S Phenanthrene 
129-00-O Pyrene 

PesticideslPCBs fug/kg) 
72-54-8 4,4’-DDD 

72-55-9 4,4,-DDE 
50-29-3 4.4’.DDT 

309-00-2 Aldrin 
53469-21-9 Aroclor-1242 
11096-82-S Aroclor.l260 
5 103-74-2 gamma-Chlordane 

33213-65-9 Endorulfan II 
72-20-S Endrin 

742 I-93-4 Endrin Aldehyde 
53494-70-5 Endrin Ketone 

- 
I 

- 

Minimum (I) 
Concentration 

2 

330 
530 
290 
440 

76 
61 
53 

3000 
250 

75 
I400 
9900 

49 
250 

48 
560 

46 

7.6 
96 
4.6 
33 

,000 
53 
I5 

44 
63 
77 

45 

Ainimum 
Qualifier 

J 

1 
J 
J 
J 
J 
I 
I 

J 
J 
J 

J 
J 
J 
J 
J 

K 
J 
I 
K 
K 

J 
K 
J 
J 
K 

laximum (I 
loncentration 

- 

2 

330 
,700 
8800 
7000 
6800 
3400 
6800 

16000 
250 

8600 
1400 
9900 

14000 
250 

3400 
5500 

11000 

76 
43 

220 
33 

IO00 
2700 

I5 
5.7 
28 
77 
87 

- 

)M 

I 

c 

- 

J 

J 
J 

J 

J 

J 

J 
J 

K 
I 
K 
K 
K 
K 
K 
J 
K 
K 
K 

Units Location 
of Maximum 
Concentration 

DeteCtiOn 
:requency 

Range of :oncenmtion 
Det%liO” Used for 

Limits screening 

Background (2) Screening (3) 
Value Toxicity Value 

Potential 
!=.AmBC 

VChe 

- 

4.HAOZ-00 II6 I I 24U - I4 79UL 2 ND I 568+07 N N/A 

4-HA02-00 I17 38OU - 55oou 330 ND 4.69E+O5 
4-HA06-00 217 380” - 55OOU I700 ND 2.35E+O6 
4-HA06-00 4/7 38OU - 26OOU 8800 12OJ - 240J 8.758+02 
4.HA06.00 417 3800 - 26OOU 7000 1405 - ,801 8 7SEtOI 
4.HA06.00 617 38OU. 38OU 6800 23OJ- 500 8.75E+02 
4-HA06-00 517 380U - 2600” 3400 ND 2 35EHS 
4-HA06.00 617 380U - 380U 6800 IZOJ - 1301 8 75E+O3 
4.HA02-00 3/7 498 - SSOOU I6000 ND 4 56E+O4 
4.HA02-00 l/7 380U - SSOOU 250 ND 3 19Eto4 
4.HA06-00 6/7 380U - 380” 8600 I 5OJ - 270J 8 758+04 
4.HA06-00 II7 38OU. 55oou 1400 ND 8 75E+O, 
4-HA04-00 II7 4lB-550OU 9900 ND 7 82EX)5 
4.HA06-00 617 380U 380U 14000 1201.430 3 13EtOS 
4-HAOZ-00 117 38OU - 55OOU 250 ND 3.13EtO5 
4-HA06-00 517 380U _ 2600U 3400 1601. 1601 8.758+02 
4-HA06-00 417 380U _ 2600U 5500 ND 2.35E+OS 
4.HA06.00 617 38OU - 38OU I1000 16OJ - 320J 2.35E+OS 

N 
N 
C 
C 
C 

(6) N 
C 
C 
C 
C 
C 
N 
N 
N 

@FN 
N 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

4-HA06-00 I/7 3 SU-27U 7.6 ND 2 66E+03 
4.HA04-00 217 3.8U - 27U 43 ND 1.88EM3 
4-HAOS-00 S/7 3.8U - 4U 220 ND 1.88Ec03 
4-HAOS-00 117 2U - 2.7U 33 ND 3 76EtC I 
4.HAOS-00 I17 38U - 52u ,000 ND 3.19E+O2 
4.HAOS-00 717 (5) 2700 ND 3.19E+O2 
4-HA05-00 In 2U - 2.7U IS ND I 82E+O3 
4.HAO?-00 2/7 3.9U - 27U 57 ND 4 69E+O4 
4.HAO5-00 217 39U-52U 28 ND 2 35E+03 
4.HAOX-00 117 38U-52U 77 ND 2 35E+O3 
4.HAOS-00 217 3.8U - 5 2U 87 ND 2.35E+O3 

C 
C 

C 
C 
C 

(7FC 
(8) N 

N 

(9) N 

(9) N 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

- 

- 

N/A NO 

N/A I I NO 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A NO 
N/A NO 
N/A 

I I 

NO 
N/A NO 

BSL 

BSL 
BSL 
ASL 
ASL 
ASL 
BSL 

CHEM 
BSL 

CHEM 
CHEM 

ASL 
BSL 
BSL 
BSL 
ASL 
BSL 
BSL 

BSL 
BSL 
BSL 
BSL 
ASL 
ASL 
BSL 
BSL 
BSL 
BSL 
BSL 
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TABLE 5-l (Coot) 
OCCURRENCE. DISTRJBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 4 -MEDICAL SUPPLIES DISPOSAL AREA 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Scenario Timeframe Current, Future 

CAS 
Number 

Chemical 

Inorgnnics (mg/kg) 

Minimum (1) Minimum Maximum (I) Maximum Units 
Concentration Qualifier Concentration Qualifier 

Location 
of Maximum 
Concentration 

Detection 
Frequency 

Range of 
Detection 

Limits 

Concentration 
Used for 

Screening 

Background (2) 
Value 

Screening (3) Potential Potential COPC Rationale for c 
Toxicity Value ARARABC ARARr’fBC Flag C”llt~li”8llt 

V8lUe SO”We Del&On 

or Selection 

7.82EtO3 N 
3.13EtOO N 

5488+02 N 
0.07u - 0.34u 3.9lE+OO N 

0 5UL - 0 72lJL 

(I) Minimum/maximum detected concentration. 
(2) WPNSTA Background Study (Baker, 1995) 

Background values = Range of Detections 
(3) USEPA Region III COC Screening Value (derived from USEPA Region III P.BC Table. April 2000) 

(4) Rationale Codes Selection Reason: Infrequent Defection but Associated Historically @ST) 
Frequent Detection (FD) 
Toxicity Infomlation Available (TX) 
Above Screening Levels (ASL) 
Same chemical class (CHEM) 

Deletion Reason Infrequent Detection (IFD) 
Background Levels (BKG) 
No Toxicity Information (NTX) 
Essential Nutrient (NW) 
Below Screcning Level (BSL) 

(5) No detection limits given, analyte detected in every sample 
(6) Screening value for pyrene used ar a surrogate. 
iTj Screening vaiue ior chiordane used as a surrogate 
(8) Screening value for endosulhn used as B surrogate 
(9) Screening vdue for endrin used as a surrogate. 

(IO) Screening value for chromium VI used 
(, I) Aciion level for lead 
(12) Screening valws for methylmerculy 

Deiinitions. N/A = Not Applicable 
ND = Not Detected 
SQL = Sample Quantitation Limit 
COPC = Chemical of Potential Concern 
ARARirBC = Applicable or Relevant and Appropriate Requirementffo Be Considered 

J = Estimated Value 
L = Estimated Value, Biased High 
K = Estimated Value. Biased Low 

C = Carcinogenic 
N = Nan-Carcinogenic 
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TABLE 5-2 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 
SITE 4 - iMEDiCAL SUPPLIES DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

Exposure Point Subsurface Soil 

- 

Units 

- 
I Range of .oncentration 

Det&0fl Used for 
Limits Screening 

lackground (2, 
V&e 

SCWlillg (3) 
oxicky Value 

- 
E I 

- 
I T 

- 

i 

A 

- 
3A I Potential 

RA%TBC 
SOWW 

- 

4.HA02-02 117 2B-2041U 8 ND 4,69B+06 N N/A N/A 
4-HA02-02 117 iO.93U-20.4lU 2 ND 7,82E+O5 N N/A N/A 
4-HA03-02 i/7 1093U-20.4lU 3 ND I 23E+O4 C N/A N/A 
4.HAOI-02 217 1275Ul-204lU 3 ND I 56Eto6 N N/A N/A 

4-ilA06-02 217 37OU - 17OOOUJ 500 ND 8 75E+O2 
4-iiA06-02 417 37OU - 17OOOUJ 600 ND 8 75E+OI 
4-HA05-01 517 I IOOOUJ - 17OOOUJ 510 ND 8 75EtO2 
4.HA06-02 4n 43OOU - I7OOOUJ 440 ND 2 35EtO5 
4-HA06-02 417 37OU - 17OOOUJ 760 ND 8 75EM3 
4-HAO3-02 417 26OOB. 43OOU 63000 ND 4.568+04 
4-HA06-02 417 4300U - 17OOOUJ 620 ND 8 75E+O4 
4.“A04-01 II7 668 5700B 90000 ND 7,82E+O5 

4-HAOS-Oi,4-HAO6-02 517 I IOOOUJ - 17OOOUJ 880 ND 3.13EtO5 
4-IIAOZ-02 317 3800U i7OOOUJ 66 ND 8 75E+tI2 
4-HA06-02 217 370U - 17OOOUJ 400 ND 2 35EW5 
4-HA05-01 5/7 I IOOOUJ 17OOOUJ 930 ND 2 35E+O5 

C 
C 

(6YN 
C 
C 
C 
N 
N 
C 

(6) N 
N 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 

4.HA02.02 l/7 3 7U - 6.7U 45 ND 2 668+03 
4.HA04.01 3/7 3.7U. 4.6U 24 ND I 88E#3 
4.HAOS-01 417 37U-46U 150 ND I .88E+O3 
4-HA05Oi i/7 I 9u. 3.4u 27 ND 3.76EtOi 
4-HAOS-OI i/7 37U - 67lJ 2300 ND 3 19E+02 

4.HAOI-02D 217 38U - 67U 49. ND 3 19E+O2 
4.HA05-01 517 38U - 48UL 1600 ND 3.19EX12 
4-HAOS-01 117 1.9u - 3.4u 24 ND I 82E+O3 
4-HA05-01 l/7 i.9lJ-34u 43 ND 1.82i303 

4-HAOI-fl2D 317 38LJ-67U 14 ND 4,69E+O4 
4-HA0501 2/7 3.7U _ 4.8UL 19 ND 2 35E+O3 
4-HAOS-01 I17 i9l.J.34u 9.9 ND I 42E+O2 
4.HA05.01 l/7 19u- 34u 25 ND 3.91E+04 

C 
C 
C 
C 
c 
C 

(7YC 
(7) c 
(8) N 
(9) N 

C 
N 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

- - - 

- 
n T 

- - 

ulinimum (I) 
Concentration 

linimum 
&alitier 

Aaximum (I 
Concentration 

CAS 
Number 

Chemical 

4.5 
53 
ss 
27 

2300 
39 
50 

2.4 
43 
65 
89 
99 
25 

78-93-3 
i oo-4 i-4 
127-18-4 
108-88-3 

56-55-3 
50-32-g 

205-99-2 
191-24-2 
207-08-9 
117-81-7 
218-01-9 
84-74-2 

206-44-O 
193-39-5 
85-01-R 
129-00-O 

72-54-8 
72-55-9 
50-29-3 

309-00-2 
53469-21-9 
,1097-69-l 
11096-82-5 
5103-71-9 
5103-74-2 

33213-65-9 
53494-70-5 

76-44-S 

72-43-S 

Voiatiies (q/kg) 
2-Butanone 
Ethylbenzene 
Tetrachloroethene 
TOlUetle 
Seadvoiatilcs (q/kg) 
Bcnm(a)Anthracene 
Ben,a(a)Pyrene 
Benzo(b)Fiuorambene 
Benzo(g,h,i)Perylenr 
Ben.x,(k)Fiuoanthene 
Bis(Z-Ethylhexyi)Phihalate 
Chrysene 
Di-n-Butylphthalaie 
Fiuoranthene 
Indeno(i,2,3-cd)Pyrene 
Phenanthrene 

Pyrene 
Perficides/PCBs (q/kg) 
4.4’.DDD 
4,4,-DDE 
4,4’-DDT 
Aldrin 
Aroclor-1242 
Aroclor-1254 
Arocior-I260 
alpha-Chlordane 
gamma-Chiordane 
Endosuifan ii 
Endnn Ketone 
Heptachior 
Methoxychior 

J 
J 
J 
J 

J 
J 
J 
J 
J 

J 
J 
J 
J 
1 
J 

L 

J 
L 

J 
J 
J 
K 
J 
J 
J 

500 
600 
510 
440 
760 

63000 
620 

90000 
RR0 

66 
400 
930 

45 
24 

150 
27 

2300 
49 

I600 
24 
43 
14 
I9 

99 
25 

J 
J 
J 
J 

J 
J 
J 
J 
I 
J 
J 
J 
J 
J 
J 
J 

L 
J 
L 
J 
L 

L 
J 
J 
J 
J 
J 
J 

BSL 
BSL 
BSL 
BSL 

CHEM 
ASL 

CHEM 
BSL 

CHEM 
ASL 

CHEM 
BSL 
BSL 

CHEM 
BSL 
BSL 

BSL 
BSL 
BSL 
BSL 
ASL 
BSL 
ASL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 



TABLE 5-2 (Coot) 
OCCURRENCE, DISTP.lBUTlON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

CAS 
Number 

Chemical Minimum (I) Minimum Maximum (I) Maximum Units 
Concentration Quahfier Concentration Qualifier 

Location 
of Maximum 
Concentration 

Detection 
Frequency 

Ran$e of Concentration 
Detection Used for 

Limits Screening 

Background (2) Screening (3) Potential Potential COPC Rationale for (’ 
Val,,e Toxicity Value ARAmBC ARAWBC Flag Contaminant 

V&o SOUfCe Deletion 

or Selection 

7429-90.5 
7440-36-O 

7440-38-2 
7440-39-3 
7440-43-9 

7440-70.2 
7440-47-3 
7440.48.4 
7440-50-8 

57-12-5 
7439-89-6 
7439-92-I 
7439-95-4 
7439-96-5 
7439-97-6 

7440-02-O 
7440-09-7 
7782-49-2 
7440-22-4 

7440-62-2 
7440-66-6 

Inorganics (mgikg) 

Aluminum 
Antimony 

AIWliC 
Barium 
Cadmium 

Calcium 
Chromium 
Cobalt 
copper 
Cyanide 
lroo 
Lead 
Magnesium 
M.WgZWe 
MWCUry 

Nickel 
Potassium 
Selenium 
Silver 

Vanadium 
Zinc 

3550 L 9660 L msik 4.HA03-02 717 (5) 9660 2710 28200 7 828+03 N N/A N/A @&gg ASL 
I.1 I I c.k 4-HAO5-01.4.HA06-02 217 044U-069U I.1 SSL-31 3L 3.13E+OO N N/A N/A NO BSL 
18 L 42 L msk 4.HA06-02 717 (5) 4.2 0233-427 4.26E-01 C N/A N/A g;$$@ ASL 

20 2 J 247 wk 4.HA04-01 717 (5) 247 106J-66.9 5488+02 N N/A N/A NO BSL 
0.96 J I2 J mk 4-HAOS-01 217 007u-0 15” 12 ND 3 9lE+oO N NIA N/A NO BSL 
478 J 5970 w% 4.HA04-01 717 (5) 5970 28 9J - 233000 N/A N/A WA NTX 
69 29.2 wh 4.HA06-02 717 (5) 29.2 S2L-33.5 2.35E+Ol 

(1;N 
N/A N/A ; 

:$& 
ASL 

16 J 43 J wk 4.HA03-02 717 (5) 43 0.971- I56 4.69EtO2 N N/A N/A NO BSL 
9 404 wk 4.HA03-02 517 448.468 40.4 ZJ-I5 3 13E+02 N N/A N/A NO BSL 

0.44 1. 0 44 L msh 4-HA04-01 117 0 02UL - 0.03UL 0.44 ND I 56EtO2 N N/A N/A NO BSL 
4960 L 28000 L mtis 4.HA06-02 717 (5) 28000 38101-511001 2.35E+O3 N N/A N/A g&?$g ASL 
II 1 45 3 wk 4-HA03-02 717 (5) 45 3 3 6L - 25.5L 4 OOE+OZ (II)N N/A N/A NO BSL 
327 I 1730 w%! 4.HA06-02 717 (5) 1730 1361.2870 N/A N N/A N/A NO NTX 

28.3 120 mgkg 4.HA03-02 717 (5) 120 3 5, - 2940 1.56E+02 N N/A N/A BSL 
0.05 J 091 mgk&! 4-HA03-02 717 (5) 0.91 ND 7,82E-01 (14N N/A N/A ;g& ASL 
136 20.4 lV3gRg 4.HA06-02 317 3.28 - 7.7B 204 421. 145 1.56E+02 N N/A N/A NO BSL 
531 J ,700 mgkg 4.HA05-01 617 249B. 2498 1700 3921.2560 N/A N N/A N/A NO NTX 

0 78 J 0 78 J msiks 4.HA02-02 117 0.6U - 0 94U 0.78 026L-075L 3 91EiOl N N/A N/A NO BSL 
8.5 1. 85 L ,,WJkg 4.HA06-02 I!7 I 6B - 5 88 8.5 115.241 3.91E+ol N N/A N/A NO BSL 

12.2 20.8 wh 4-HA06-02 6/7 lO.lB- IO.10 20 8 7 8J - 70.3L 5 48E+Ol N N/A N/A NO BSL 
IS0 643 Wks 4.HAOI-02 617 28.68 _ 28.68 643 3.61 - 330 2.35E+O3 N N/A N/A NO BSL 

(I) Minimum/maximum detected concentration 
(2) WNSTA Background Study (Baker, 1995) 

Background values = Range of Detections 
(3) USEPA Region III COC Screening Value (derived from USEPA Region III RBC Table, April 2000) 

(4) Rationale Codes Selection Reason Infrequent Detection but Associated Historically (HIST) 
Frequent Detection (FD) 
Same chemical class (CHEM) 
Above Screening Levels (ASL) 

Deleoon Reason Infrequent Detection (IFD) 
Background Levels (BKG) 
No Toxicity Informanon (NTX) 
Essential Nutrient (NUT) 
Below Screening Level (BSL) 

(5) No detection limits given; analyre detected in every sample 
(6) Screening value for pyrene used RS a surrogate 
(7) Screening value for chlordane used as a surrogate. 
(8) Screening value for endosulfan used as a surrogate 
(9) Screening value for end& used RF a surrogate 

(IO) Screening value for chromium VI used 
(I I) Action level for lead 
(I 2) Screening values for methylmercury 

Definitions: N/A = Not Applicable 
ND = Not Detected 
SQL = Sample Quantitation Limit 
COPC = Chemical of Potential Concern 

AKAWBC = Applicable or Relevant and Appropriate RequirementiTo Be Considered 

J = (Organics) Esumated Value 
L = Estimated Value, Biased High 
K = Estimated Value. Biased Low 

C = Carcinogenic 
N = Non-Carcinogenic 



TABLE S-3 
OCCIJRRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

AOC 1 - SCRAP METAL DUMP 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGIMA 

CHEATHAM ANNEX SITE 

Scenario Timeframe Current, Future 

CAS I Chemical 
Number 

75-35.4 
78-93-3 
71-43-2 
108-90-7 
108-88-3 
79-01-6 

56-55-3 
50-32-8 

205-99-2 
191-24-2 
207-08-9 
117-81-7 
218-01-9 
53-70-3 
84-74-2 

206-44-O 
193-39-5 
85-01-B 
129-00-O 

72-55-9 
50-29-3 

11096.82-S 
5103-71-9 
1031-07-8 

Volntiles (@t/kg) 
l,l-Dichloroethene 
2-B”tano”e 
Benzene 
Chlorobenzene 
T0hielle 
Trichloroethene 
Semivolntiles (agikg) 
Benro(a)Anthracene 
Benw(a)Pyrene 
Benzo(b)Fluoranthene 
Benzn(g,h,i)Perylene 
Benro(k)Fluoanthene 
Bis(2-Ethylhexyl)Phthalate 
Chrysene 
Dibenz(a,h)Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Indeno(l,2,3-cd)Pyrene 
Phenanthrene 
Pyrene 
Pesticides0’CBs (t&kg) 
4$-DDE 
4,4’-DDT 
Aroclor-1260 
alpha.Chlordane 
Endosulfan Sulfate - 

Minimum (I) 
Concentration 

65 
92 
66 
78 
96 
47 
67 

350 
72 
61 
74 
71 
65 

1.5 
15 

220 
43 
14 

linimum 
)ualifier 

h 
, 

- 

kximum (I 
Concentration 

280 
870 

,700 
970 
970 

I2000 
830 
I50 
170 
250 
810 

78 
360 

IX 
120 
220 
43 
14 

Units Location 
of Maximum 
Concentration 

Det&0ll 
Frequency 

Range of smcentration 
Detection Used for 

Limits Screening 

Background (2: 
VdUe 

- 
I Screening (3) 

Toxicity Value 
Potential 
RARflB( 
SCM02 

AI-HAOS-OOD 117 I4 15UL - 20.07U 4 ND I 06E+O3 C N/A N/A 
A I -HA06-00 l/7 3B. 20.07U 5 ND 4.698-6 N N/A N/A 

A I -HAOS-OOD 117 I4.15UL. 20 07lJ 4 ND I 16Eii34 C N/A N/A 
Al -IlAOS-OOD 117 14 ISUL-2007UL 5 ND I 56Et05 N N/A N/A 
A I -HAOS-OOD II7 14 I SUL 20 07lJL 5 ND 1.5bEt06 N N/A NIA 
AI-HA05-OOD I/7 14 ISUL. 20.07U 4 ND 5.8lEM4 C N/A N/A 

Al-HAOI-00 217 45OU.6,OU 280 l2OJ - 240J 
AI-HA01 -00 217 45OU-6lOU 870 14OJ - 18OJ 
AI-HAOI-00 417 45OU - 600U 1700 2301-500 
AI-HAOI-00 217 450U - 6lOU 970 ND 
AI-HAOI-00 217 450U - 6lOU 970 ,201. 13OJ 
A I -HA04-00 5/7 45OU - 62OUL 12000 ND 
A I -HA0 I -00 4/7 45OU. 600U 830 I 5OJ 270J 
A I -HA0 I -00 117 450U 6lOU 350 ND 

AI-HA05-OOD 617 62OUL - 620UL 170 ND 
AI-HAOI-00 317 45OU - 61OU 250 12OJ- 430 
A I-HAOI-00 2/7 45OU. 6lOU 810 I601 - 16OJ 
A I -HAOI-00 217 45OU-61OU 78 ND 
Al-IiAOI-00 3/7 45OU - 6lOU 360 160,. 3201 

8.75E+02 C 
8.75EtOI C 
8 75E+O2 C 
2.358+05 (6) N 
8 75E+O3 C 
4 56Et04 C 
8.758+04 C 
8 75E+OI C 
7 82E+O5 N 
3.13EMS N 
8.758+02 C 
2 35E+05 (6) N 
235EtO5 N 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
NIA N/i\ 
N/A N/A 
N/A N/A 
N/A N/A 
NIA N/A 
N/A N/A 

AI-HAOI-00 217 4.5U-6 IU 
A I -HA04-00 2n 45U-6.IU 
A I-HA04-00 I/7 45U - 62UL 
AI-HAOI-00 l/7 23U-3.IU 
AI-HAOI-00 117 45U-6lU 

18 
120 
220 
43 
14 

- 

ND I 88E*3 C NIA N/A 
ND , 88E+O3 C N/A N/A 
ND 3.19EM2 C N/A N/A 
ND ,.82E+03 (7) c N/A N/A 
ND 4 69E+04 (8) N N/A N/A - 

- 

- 

BSL 
BSL 
BSL 
BSL 
BSL 
BSL 

CHEM 
ASL 
ASL 
BSL 

CHEM 
BSL 

CHEM 
ASL 
BSL 
BSL 

CHEM 
BSL 
BSL 

BSL 
BSL 
BSL 
BSL 
BSL 



) 1 
I 

TABLE 5-3 (Coot) 
OCCURRENCE, DISTRlBtiTlON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

AOC I - SCRAP METAL DUMP 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Scenario Timeframe Current, Future 

CAS 
Number 

Chemical 

lnorganies (mgikg) 

Minimum (I) Minimum Maximum (I) Maximum Units 
Concentration Qualifier Concentration Qualifier 

Location 
of Maximum 
Concentration 

Al-HAOI-00 
AI-HAOS-OOD 
AI-HAOI-00 
AI-HAOI-00 
AI-HAOI-00 
AI-HA03-00 
A I -HA0 I-00 
AI-HA03-00 
AI-HAO5-00 

Detection 
Frequency 

Range of 
Detection 

Limits 

Concentration 
Used for 

Screening 

Background (2) 
V&E 

Screening (3) Potential Potential COPC Rationale for (4 
Toxicity Value ARARfTBC ARAIUTBC Flag COlltamill~t 

Value Source Del&On 

or Selection 

7.828+03 N 
3.13EtOO N 

Al-HA05-OOD 
A I -HA0 I-00 
A I -HA01 -00 
Al-HAOI-00 

(I) Minimunl/n~aximum detected concentration. 
(2) WPNSTA Background Study (Baker, 1995) 

Background values = Range of Detections 
(3) USEPA Region III COC Screening Value (derived from USEPA Region 111 RBC Table, April 2000) 

Toxicity Infonnariorl Available (TX) 
Above Screening Levels (ASL) 
Same chemical class (CHEM) 

Deletion Reason. Infrequent Detection (IFD) 
Background Levels (BKG) 
No Toxicity Information (NTX) 
Essential Nutrient (NUT) 
Below Screeninp Level (BSL) 

(5) No detection limits piven, analyte detected in every sample. 
(6) Screening value for pyrene used as a surrogate 
(7) Screening value for chlordane used a a rurrogate 
(8) Screening value for endosulfan used as a surropate 
(9) Screening value for chromium VI used 

(I 0) Actloo level for lead 
(I I) Screening values for methylmercury 

(4) Rationale Codes Selection Reason Infrequent Detection but Associated Historically (HIST) 
Frequent Detection (FD) 

Definitions: N/A = Not Applicable 
ND = Not Detected 
SQL = Sample Quantitation Limit 
COPC = Chemical ofpotential Concern 

ARAMBC = Applicable or Relevant and Appropriare Requirrmenflo Be Considered 

J = (Organics) Estimated Value 
L = E%imated Valne. Biased High 

C = Carcinogenic 
N = Non-Carcinogenic 

ugR8 = micrograms per kilogram 
n>gR8 = milligrams per kilo8r.w 



TABLiZ 5.4 

OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMlCALS OF POTENTIAL CONCERN 

AOC 1. SCRAP MEI’AL DUMP 
NAVAL WEAPONS STATION YORKTOWN. YORKTOWN. VIRGINIA 

CHEATHAM ANNEX SITE 

- 
I 

- - 

Minimum (1 
Conccntralion 

Ii&nun Screcniny (3) 
mich) Value 

Range of 
Dctccion 

Limits 

CAS Chemical 

AI-HAOS-OID 216 11.4% - 13.26L 3 

AI-HAOS-OID 

AI.HAOS-OID 
AI-HAOS-“ID 
AI-HAOS-OID 

AI-HAOS-0, 
AI-H.402.“2 
AI-H.&OS-“I 

AI-~IAI~5-OI,AI-HAOi-O1D 
AI-HAOS-“ID 
AI-HAOS-OLD 

AI-HA”5-OlD 

I,6 380U - 570U 64 
116 380” - 570U 59 

2/6 3ROU -4lOU 88 
I,6 38”” - 57ou 71 
2/6 38OU-41OU 74 

3,6 4”“” - 57ou 76 
216 3R”” - 41OU 83 

616 (5) 11” 

2,6 380”.4lOU 140 

LI6 380” - 57ou 55 

1,6 380” - 57OU 97 

2i6 38OU~ 41”” 110 

6,6 
216 

616 
516 
316 
1/6 

6/6 
6/6 
616 

216 
416 
6/6 

616 

516 
616 

216 
416 

2/6 

Z/6 
616 

216 
- 

(5) 883” 

0.418.1O9U 12 

(5) 33 3 

12.9B. 12.98 909 

0.218-LIB 0 95 

0.06” - I ” 0 “7 

(5) I”4”” 

(5) 32 6 

(5) 94 

1.5B. 3.58 146 

“.6”L. 0.6UL 0 68 

(5) 39700 

(5) ,120 

81.48-81.48 ,430 

(5) 401 

0.03UL - O.lU 0.06 

12.38. 13.6B 23 3 

1178.4728 ,040 

1.68.9.7B 113 

(5) 4” 8 

4.2B. 35 3B 365 

ND ,56E+O7 N NM. N/A NO BSL 

ND 875E+O2 C N/A N/A NO BSL 

ND 875E+Ol C N/A N/A NO BSL 

ND 8.75E+o2 C N/A N/A NO BSL 
ND 2,35E+oS 6) N NIA N/A NO BSL 

ND 875E+O3 C N/A N/A NO BSL 
ND 456E+o4 c N/A N/A NO BSL 
ND 875E+O4 c N/A NIA NO BSL 
ND 782E+O5 N N/A N/A NO BSL 

ND 3 13E+O5 N N/A N/A NO BSL 
ND 875E+o2 c N/A N/A NO BSL 
ND 2 35E+05 C-5) N N/A N/A NO BSL 
ND 235E+05 N N/A N/A NO BSL 

2710 . 28200 7.828+03 N N/A 

85L-31.3L 313E+OO N N/A 
D.23J - 42 7 4.26E.“1 C N/A 
10.6J. 66.9 5.48EW2 N N/A 
“3,.98 I.56EMI N N/A 

ND 3.YIE+OO N N/A 
28 9, - 2331100 N/A 

52t-335 2 35E+UI (7;N 

N/A 

N/A 
“97,. 156 4,69E+n2 N NIA 

ZJ-I5 3.13E+O2 N NIA 
ND LS6EMZ N NIA- 

381OJ-51lOOJ 2,35E+O3 N N/A 
3 6L- 25.5L 4,OOE+O2 (8) N NIA 

1361-2870 N/A N N/A 
3 5, - 2940 1.56Effl2 N N/A 

ND 7.82E.01 (9) N N/A 
421.I45 1.56Effl2 N N/A 

3921.2560 N/A N N/A 

I II - 2.41 39lE+OI N N/A 
7.8, - 70.3L 5,48E+OI N N/A 

3.6J - 330 23X+03 N N/A 

N/A NO 
NIA NO 
N/A 

N/A 

N/A NO 
N/A NO 
N/A NO 

N/A NO 
N/A NO 

N/A NO 
N/A NO 

NIA NO 
N/A NO 

ASL 

ASL 
AX 

BSL 
BSL 
BSL 

NTX 
ASL 
BSL 

BSL 
BSL 

ASL 
ASL 
NTX 

ASL 
BSL 

BSL 
NTX 

BSL 
BSL 

BSL 

2 

64 
59 

79 
71 
65 
46 
81 
49 

l”” 

55 
97 
78 

4080 
114 

1.3 
25.9 
0 22 
007 
IOYO 

3.6 
1.5 

86 
Il.08 

2630 

4.7 
547 

II 
002 

12 
690 

1.8 
6.9 

33” 

3 

64 
59 

88 
71 
74 

76 
x3 

I IO 

140 
55 
97 

110 

XX30 

12 
33 3 
90 9 
0 9s 
0 117 

IOJO” 

326 
94 

146 
0 68 

397”” 

,120 
,430 

401 

0 “6 
23 3 
,040 

II3 
40 x 

j6S 

Scmi,olati,cr (a&) 

56-55-3 Bc”+)A”*GlZ”c 
50.32.8 Bcnm(a)Py*enc 

205-99-2 Bcnra(b)Fluoianthenc 

191-24-2 Bcnm(~ b i)Pcylcne 
207-08-9 Bcnro(L)Fluo.nlbcnc 

117-81-7 Sir(2-Eth!Ihcl?I)Rthalate 
2 I s-0, -9 Chtyese 
84-74-2 Di-n-n”l~lpb,l,ulu,e 

206-44-O Fluoranthenc 
L93-39-i indeno(l,Z,3-cd)4rcr,~ 

85-01-8 Phcnanthrcnc 
129-00-0 4rene 

lnorpanicr (mgkp) 
7429-90-5 Aluminum 
7440.36.” Anlimo”) 
7440-38-2 Arsenic 
7440-39-3 Barium 

7440-41-7 Ber) Ilium 
7440-43-9 Cadmium 
7440-70-2 Calcim 
7440-47-3 Chromium 

7440-48-4 Cobalt 

7440-50-S CW- 
57-12-5 Cyidc 

7439-89-6 h” 
7439-92-1 Lead 

7439-95-4 MZ3g”CSi”m 

7439-96-5 Msn~anesc 
7439-97-6 Mcrc”~ 

7440.02.” Nichel 
7440-09-7 P&J&“, 

7440-22-1 SilW 
7440-62-2 Vanadium 

7440-66-6 Zinc 

J 
J 

J 
J 
J 

J 
1 
J 
J 
J 
J 
J 

L 
J 
1 
J 

J 
1 

J 

J 
L 

J 

J 
I 

1 

LIB 

AI-HA”5”ID 

AI-HA”6-02 
AI-HAOS.“, 

A,-HA06.02 
AI-HAOS-OID 
AI-HA”&“2 

A I -HAOk 
AI-HA”5.0,” 

A I -HA06-02 
AI-HAO6.“2 

AI-HAOS-“ID 
AI-HA05-01 
Al-HAO6.02 

Al-HAOS-01 D 
AI-HA02.02 

AI-HA”5.“ID 

AI-HAO5.01 
AI-HA”5.“1 

A I -HAO6-02 
AI-HA”6.“2 

AI-H&,6-02 
AI-HAOS-“ID 

(1) Minimum/ma\imum dcmcled con~cntmkm 

(2) WPNSTA Bactpraund Stud> (Baker. 1995) 
Background \aIucs = Range olDctcclions 

(3) USEPA Region 111 COC Screening V.&c (dcmcd from USEPA Rcyion 111 RBC Table. Apt il 2ilOtl) 

N/A = Not Applicable 

ND = NO, Dctcclcd 
SQL = Sanlplc Quanlitalion Limit 

COPC = Chcmicsl ol Pole&l Conccm 

(4) Rahalc Codes S&don Reason. lnlrcquc~n Delecdon bat Associated Hirloricall! (HIST) 

Frcauent Dekctian (FD) 
Sam chemical class (CHEM) 

Abae Scrceniq, Let& (ASL) 



TABLE 5-5 

OCCURRENCE, DlSTRlBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

AOC I SCRAP METAL DUMP 
NAVAL WEAPONS STATION YORKTOWN. YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

r T;~;;mFture 1 

Exposure Medwm. Surface Water 
Exposure Point: surface Water 

CAS 

Number 

Chemical Minimum (I) Minrmum Maximum (I) Maximum Units Location Detection Range of Concentration Background (2) Screening (3) Potential Potential COPC Rationale for (4 

Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for VdllC Toxicity Value ARAP.jTBC ARAR,TBC Flag Contnminant 

Concentration Limits SCWling Value SOlIKe Deletioll 

or Selection 

Semivolntiles (I&) 

117-81-7 Bis(2-Ethylhexyl)Phthalate 2 I 98 Pg/L AI-SW02 314 IOU - IOU 98 ND 4 78E+O I C N/A ASL 

117-84-O Di-n-Octyl Phthalate 

N/A F&T. 

3 J 3 J KG- AI-SW01 l/4 IOU - IOU > ND 7 30E+02 N NIA N/A NO BSL 

Inorgnnics (up/L) 

7440-38-2 Arsenic 17 I 19 l&L AI-SWOID 214 3.4u _ 3.4u 19 ND 4.46E.01 C N/A N/A ~~~ ASL 
7440-39-3 Ba&ll 89 8 J 92 J Kg/L AI-SW03D 214 33 88 55.68 - 92 3045-41 5J 2 S6E+03 N N/A N/A NO BSL 

7440-70-2 Calcium 94900 141000 I@ AI-SW03D 4/4 (5) 141000 130001- 97300 N/A N N/A NIA 

7439-89-6 Iron 339 25900 PG. AI-SW03 414 (5) 25900 ND I, lOE+04 N N/A N/A 

7439-95-4 Magnesium I780 J 4390 J r& AI-SW03D 4/4 (5) 4390 138OJ- 24605 NIA N NIA N/A NO NTX 

7439-96-5 Mangail.% 26 I 656 Ps/L AI-SWO3D 414 (9 656 15.4 -8591 7 30E+02 N N/A N/A NO BSL 

7440-09-7 Potassium 1710 J 2660 I Psn AI-SW03D 3/4 13408 - 1340B 2660 174OJ- 32lOJ N/A N N/A N/A NO NTX 

7440-23-5 Sodium 4570 J 6970 J PglL AI-SW03D 4/4 (5) 6970 5230 -9390 N/A N N/A N/A NO NTX 

(I) Minimum/maximum detected concentration. 

(2) WPNSTA Background Study (Baker, 1995) 

Background values = Range of Detections 

(3) IO * USEPA Region III COC Screening Value (derived from USEPA Region Ill RBC Table, April 2000) 

Based on phone conversation with a Region III toxicologist 

(4) Rationale Codes Selection Reason: Infrequent Detection but Associated IIistorically (HIST) 

Frequent Detection (FD) 

Toxicity Information Available (TX) 

Above Screening Levels (ASL) 

Deletion Reason Infrequent Detection (IFD) 

Background Levels (BKG) 

Essential Nutrient (NUT) 

Below Screening Level (BSL) 

(5) No detection limits given, analyte detected in every sample 

Definitions: N/A = Not Applicable 

ND = Not Detected 

SQL = Sample Quantitation Limit 

COPC = Chemical of Potential Concern 

AFtARlTBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 

MCL = Federal Maximum Contaminant Level 

J = (Organics) Estimated Value 

C = Carcinogenic 

N = Non-Carcinogenic 

pg/L = micrograms per liter 



Chemical 

Of 

Potential 
Concern 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Benzo(k)Fluoanthene 

Sarbazole 

Zhrysene 

Dibenz(a,h)Anthracene 

[ndeno( 1,2,3-cd)Pyrene 

4roclor-1242 

4roclor- 1260 

4luminum 

Antimony 

Arsenic 

Chromium 

Iron 

Manganese 

Thallium 

Units 

TABLE 5-6 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

95% UCL of Maximum 

Normal Detected 
Data Concentration 

Arithmetic 

Mean of 

Normal 
Data 

1.8543 4.1307 8.8 
I.7686 3.5490 7 
1.5023 3.2710 6.8 
1.4719 3.2437 6.8 
1.0986 1.8237 0.25 
1.8993 4.1374 8.6 
1.1343 1.7694 1.4 
1.0126 1.8724 3.4 
0.1609 0.4327 1 

0.5194 1.2406 2.7 

6633 7758 9560 

2.0679 5.4809 12.6 

3.0714 3.4708 4.1 

18.8571 3 1.4234 56.6 

18117 32358 61700 
154.2714 223.0963 302 

0.4086 0.6344 1.1 

tiaximum EPC 
Qualifier Units 

J 

J 

J 

K 

K 

I, 

L 

L 

J 

L 

Reasonable Maximum Exposure 

Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC 
Value Statistic Rationale Value Statistic 

Medium 

EPC 
Rationale 
- 

4.1307 95% UCL (1) 4.1307 95% UCL (1) 
3.5490 95% UCL (1) 3.5490 95% UCL (1) 
3.2710 95% UCL (1) 3.2710 95% IJCL (1) 
3.2437 95% UCL (1) 3.2437 95% UCL (1) 
0.2500 Max c-4 0.2500 Max (2) 
4.1374 95% UCL (1) 4.1374 95% UCL (1) 
1.4000 Max (2) 1.4000 Max (2) 
1.8724 95% UCL (1) 1.8724 95% UCL (1) 
0.4327 95% UCL (1) 0.4327 95% UCL (1) 
1.2406 95% UCL (1) 1.2406 95% UCL (1) 
7758 95% UCL (1) 7758 95% UCL (1) 

5.4809 95% UCL (1) 5.4809 95% UCL (1) 
3.470s 95% UCL (1) 3.4708 95% UCL (1) 
3 1.4234 95% UCL (1) 3 1.4234 95% UCL (1) 
32358 95% UCL (1) 32358 95% UCL (1) 

223.0963 95% UCL (1) 223.0963 95% UCL (1) 
0.6344 95% UCL (1) 0.6344 95% UCL (1) 

For non-detects, l/2 sample quantitation limit was used as a proxy concentration 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); Mean of Normal Data (Mean-N). 

(1) Conservative estimate of the arithmetic average concentration. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

txt-COPC & EPCxls, SS-E 0412712000 

Central Tendency 



TABLE 5-7 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

) 

Exposure Medmm: Subsurface Sol1 

Exposure Point: Subsurface Soil 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

of Mean of Normal Detected Qualifier Units 

Potential Normal Data Concentration Medium Medium Medium Medium Medium Medium 

Concern Data EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

lenzo(a)Anthracene w/kg 2.4424 4.8726 0.5 J m&z 0.5000 Max (2) 0.5000 Max (2) 
Lenzo(a)Pyrene w/kg 2.2139 4.7028 0.6 J mdkg 0.6000 Max (2) 0.6000 Max (2) 
lenzo(b)Fluoranthene w&z 2.1814 4.6850 0.51 J mgk 0.5 100 Max (2) 0.5100 Max (2) 
lenzo(k)Fluoanthene m/kg 2.2226 4.7093 0.76 J wk 0.7600 Max (2) 0.7600 Max (2) 
lis(2-Ethylhexyl)Phthalate mg/kg 10.0286 27.1905 63 J w/kg 27.1905 95% UCL (1) 27.1905 95% UCL (1) 
:hrysene w/kg 2.4306 4.8697 0.62 J mgk2 0.6200 Max (2) 0.6200 Max (2) 
Ideno( 1,2,3-cd)Pyrene w/kg 2.6004 4.9880 0.066 J w&t 0.0660 Max (2) 0.0660 Max (2) 
,roclor- 1242 wk 0.348 1 0.9802 2.3 L w/kg 0.9802 95% UCL (1) 0.9802 95% UCL (1) 
.roclor-1260 w/kg 0.3071 0.7333 1.6 L mdk 0.7333 95% UCL (1) 0.7333 95% UCL (1) 
.luminum m&z 6591 8308 9660 L w/kg 8308 95% UCL (1) 8308 95% UCL (1) 
.rsenic w/kg 3.0571 3.7206 4.2 L w/kg 3.7206 95% UCL (1) 3.7206 95% UCL (1) 
‘hromium w/kg 15.1857 20.3564 29.2 w/k 20.3564 95% UCL (1) 20.3564 95% UCL (1) 
,on w8k.s 13426 19195 28000 L w/kg 19195 95% UCL (1) 19195 95% UCL (1) 

For non-detects, l/2 sample quantitation limit was used as a proxy concentration. 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); Mean of Normal Data (Mean-N). 

(I) Conservative estimate of the arithmetic average concentration. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

txt-COPC & EI’C.sls, Sl3-E 04/27/2000 



TABLE 5-8 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

AOC 1 - SCRAP METAL DUMP 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Chemical 

Of 

!I Potential 

Concern 

Units Arithmetic 95% UCL of 
Mean of Normal 

Normal Data 

Data 

Maximum 

Detected 

Concentration 

Benzo(a)Anthracene wkz 0.2443 0.3062 0.28 
Benzo(a)Pyrene w/k 0.3324 0.5147 0.87 
Benzo(b)Fluoranthene mg/kg 0.3904 0.8195 1.7 
Benzo(k)Fluoanthene w/k 0.3473 0.5558 0.97 
Chrysene mgk 0.2617 0.4580 0.83 

Dibenz(a,h)Anthracene m&g 0.2771 0.3116 0.35 
Indeno( 1,2,3-cd)Pyrene w/kg 0.3213 0.4900 0.81 
Aluminum m&s 6607.14 8102.0860 9030 
Antimony mdkg 3.06 5.2346 5.9 
Arsenic w/kg 5.65 1 I .6597 23.5 

Chromium w/kg 15.49 25.0452 44.7 

Iron Wkg 2 1250.00 29880.45 18 35200 

Lead w/kg 195.99 352.9071 501 

Manganese w/kg 377.29 477.447 1 523 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Surface Soil 

Maximum 

Qualifier 
Reasonable Maximum Exposure EPC 

Units 

Medium 

EPC 
Value 

Medium 

EPC 
Statistic 

0.2800 Max 

0.5147 95% UCL 

0.82 95% UCL 
0.5558 95% UCL 
0.4580 95% UCL 
0.3116 95% UCL 

0.4900 95% UCL 

8102 95% UCL 

5.23 95% UCL 

11.66 95% UCL 

25.0452 95% UCL 

29880 95% UCL 
353 95% UCL 
477 95% UCL 

For non-detects, l/2 sample quantitation limit was used as a proxy concentration 
\ ,.-*, -.-* .^_^, ..-. 

Gpiions: Maximum Detected \;aiue (bias); ~3% ULL of?dormai Data (Y3% ULL-‘N‘j; Mean of Normai Data (Mean-N) 

(1) Conservative estimate of the arithmetic average concentration, 

(2) 95% UCL cxcecds maximum detected concentration. ‘Ihcrcforc, maximum concentration used for EPC. 

IN-COPC & LK.xls, S-E 

Medium 

EPC 
Rationale 
- 

(2) 
(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

- 

- 

T Central Tendency 

Medium 

EPC 
Value 

Medium 

EPC 
Statistic 

0.2800 Max 
0.5147 95% UCL 

0.82 95% UCL 

0.5558 95% UCL 

0.4580 95% UCL 

0.3116 95% UCL 

0.4900 95% UCL 
8102 95% UCL 

5.23 95% UCL 

11.66 95% UCL 

25.0452 95% UCL 

29880 95% UCL 

353 95% UCL 

477 95% UCL 

Medium 

EPC 
Rationale 

(2) 
(1) 
(1) 

(1) 

(1) 

(1) 
(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

0412712000 



TABLE 5-9 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

AOC I- SCRAP METAL DUMP 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

ExDosure Point: Subsurface Soil 

Chemical 

of 

Potential 

Concern 

Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

Mean of Normal Detected Qualifier Units 

Normal Data Concentration Medium Medium Medium Medium Medium Medium 

Data EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

luminum mdkg 5600.00 7046 8830 L mgk 7046 95% UCL (1) 7046 95% UCL (1) 
ntimony w/kg 4.93 10 12 J mdkg 10 95% UCL (1) 10 95% UCL (1) 
rsenic mgks 8.50 18.58 33.3 w/kg 18.6 95% UCL (1) 18.6 95% UCL (1) 
hromium &kg 15.45 23.7579 32.6 m&g 23.8 95% UCL (1) 23.8 95% UCL (1) 
317 mgfkg 22436.67 35077 39700 m&g 35077 95% UCL (1) 35077 95% UCL (1) 
:ad m/kg 271.57 648 1120 wdkg 648 95% UCL (1) 648 95% UCL (1) 
anganese mdkg 186.87 324 401 w/kg 324 95% UCL (1) 324 95% UCL (1) 

For non-detects, l/2 sample quantitation limit was used as a proxy concentration. 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); Mean of Normal Data (Mean-N). 

(I) Conservative estimate of the arithmetic average concentration 

txt-COPC & EPCxls, SB-E 04/27/2000 



TABLE 5-10 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

AOC 1 - SCRAP METAL DUMP 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Chemical 

of 

Potential 

Concern (3) 

Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

Mean of Normal Detected Qualifier Units 

Normal Data Concentration Medium Medium Medium Medium Medium Medium 

Data EPC EPC EPC EPC EPC EPC 
Value Statistic Rationale Value Statistic Rationale 

)is(2-Ethylhexyl)Phthalate mgh 0.0355 0 0.098 mg/L 0.10 Max (3) 0.098 Max (3) 
\rsenic n-&L 0.0099 0.0210 0.019 mg/L 0.02 Max (3) 0.019 Max (3) 

ron mg/L 13.1148 30.3509 25.9 mg/L 25.90 Max (3) 25.900 Max (3) 

For non-detects, l/2 sample quantitation limit was used as a proxy concentration. 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); Mean of Normal Data (Mean-N). 

(1) Conservative estimate of the arithmetic average concentration. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(3) Data set contains fewer than five samples. Therefore, maximum concentration used for EPC. 

txt-COI’C & WC Sk, SW-I’ 04/27/2000 
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TABLE 5-11 

HUMAN HEALTH RISK ASSESSMENT TOXICITY FACTORS 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Oral Inhalation Oral Inhalation Oral Oral / Dermal Inhalation 
CSF CSF RfD RfD Absorption (Systemic Toxicity) (Systemic Toxicity) 

Constituents (mg/kg/day)” (mg/kg/day)-’ (mglkglday)“ (mg/kg/day)” Factors (‘) WOE Target Organ Critical Effect Target Organ Critical Effect 
Semivotatiles 

Benzo(a)Anthracene 0.73 NA NA NA 50% B2 NA NA NA NA 
NCEA 04/26/2000 

Benzo(a)Pyrene 7.3 3.1 NA NA 50% B2 NA NA NA NA 
IRIS 06/09/1999 NCEA 04/26/2000 

Benzo(b)Pluoranthene 0.73 NA NA NA 50% B2 NA NA NA NA 
NCEA 04/26/2000 

Benzo(k)Fluoanthene 0.073 NA NA NA 50% B2 NA NA NA NA 
NCEA 04/26/2000 

Bis(2-Ethylhexyl)Phthalate 0.014 0 014 0.02 NA 55% B2 Liver Increase in relative NA NA 
IRIS 03/25/I 999 NCEA 04/26/2000 IRIS 03/25/1999 liver weight 

Carbazole 0.02 NA NA NA 50% B2 NA NA NA 
NCEA 04/26/2000 

NA 

Chrysene 0.0073 NA NA NA 50% B2 NA NA NA NA 
NCEA 04/26/2000 

Dibcnz(a,h)Anthracene 7.3 NA NA NA 50% B2 NA NA NA 
NCEA 04/26/2000 

NA 

Indeno( I ,2,3-cd)Pyrene 0.73 NA NA NA 50% B2 NA NA NA 
NCEA 04/26/2000 

NA 

PCBs 

Aroclor-1242 2 2 NA NA 89% B2 NA NA NA NA 
IRIS 04/26/2000 IRIS 04/26/2000 

Aroclor- 1260 2 2 NA NA 89% B2 NA NA NA 
IRIS 02/26/ I998 

NA 
IRIS 02/26/1998 

Inorganics 

Aluminum NA NA 1 0.001 27% D CNS Developmental CNS Developmental 
NCEA 04/26/2000 NCEA 04/26/2000 

Antimony 
problems 

NA NA 0.0004 
problems 

NA 10% D Whole Body Longevity, blood NA NA 
IRIS 02/26/l 998 glucose and 

cholesterol 
Arsenic 1.5 15.1 0.0003 NA 95% A Skin / CVS NA NA 

IRIS 02/26/1998 IRIS 02/26/1998 IRIS 02/26/l 998 
Hyperpigmentation, 
keratosis, vascular 

complications 

Cadmium NA 6.3 0.001 0.000057 Bl Kidney Significant NA NA 
IRIS 02/26/1998 IRIS 02/26/l 998 NA NA proteinuria 



TABLE 5-l 1 

HUiMAN HEALTH RISK ASSESSMENT TOXICITY FACTORS 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Oral Inhalation Oral Inhalation Oral Oral / Dermal Inhalation 

CSF CSF RID RfD Absorption (Systemic Toxicity) (Systemic Toxicity) 

Constituents (mg/kg/day)-’ (mg/kg/day)-’ (mg/kg/day)-’ (mg/kg/day)-’ Factors (‘) WOE Target Organ Critical Effect Target Organ Critical Effect 
I 
r(Cont) , , 

ET 
A (0 

NOEL 

D l(iuer/CVS NA 

41 
lIEAST/ 07/01/1997 

IRIS 

0.003 
IRIS 03/29/l 999 

0 00003 
IRIS 03/29/1999 

Nasal septum 
atrophy (aerosols), 

lactate 
dehydrogenase in 
bronchioalveolar 

lavage fluid 
(particulates) 

NA NA 

NA 

NA 

NA 0.3 
NCEA 04/26/2000 

NA NA 

NA 0.02 
IRIS 03/29/l 999 

L 
NA 20% 

NA 20% 

0.0000143 5% 
IRIS 03/29/1999 

I 

NA NA 0 00007 
IRIS 03/29/1999 

NA 100% 

Sources: EPA Grow: 

NA 

NA 

Iron 

Lead 

Manganese 

NA 

CNS Impairment of 
neurobehavioral 

function 

NA Thallium NA 

Notes: 

CSF = Cancer Slope Factor IRIS = Integrated Risk Information System A - Human carcinogen 

RID = Reference Dose HEAST= Health Effects Assessment Summary Tables B 1 - Probable human carcinogen - indicates that limited human data are available 

WOE = Weight of Evidence NCEA = National Center for Environmental Assessment, USEPA B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

NOEL = No Obseved Effects L.evel inadequate or no evidence in humans 

NA = Not Applicable Target Orean Abbreviations: C - Possible human carcinogen 

CNS = Central Nervous System D - Not classifiable as a human carcinogen 

CVS = Cardiovascular System E - Evidence of noncarcinogenicity 

GIS = Gastrointestinal System 
RsS = Respiratory System 



TABLE 5-12 

RISK SCREENING SUMMARY 
SITE INSPECTION REPORT 
CHEATHAM ANNEX SITE 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Surface Water (Unfiltered 

Notes: 
Shading indicates ILCR greater than 1 x 10v04 or HI greater than 1 .O. 
NA = Pathway Not Applicable 



TABLE 5-13 

SUMMARY OF UNCERTAINTIES IN THE RESULTS OF THE RISK SCREENING 
SITE INSPECTION REPORT 

FLEET INDUSTRIAL SUPPLY CENTER, CHEATHAM ANNEX 
WILLIAMSBURG, VIRGINIA 

Environmental Sampling and Analysis 

Sufftcient samples may not have been taken to 
characterize the media being evaluated. 

Systematic or random errors in the chemical analysis 
may yield erroneous data. 

Selection of COPCs 

The use of USEPA Region III COC screening 
concentrations in selecting COCs in soil and surface 
water. 
Toxicological Assessment 

Toxicological indices derived from high dose animal 
studies, extrapolated to low dose human exposure. 
Lack of promulgated toxicological indices for the 
inhalation pathway. 
Risk Screening Process 

Using maximum concentration in media in the 
estimation of the exposure point concentration. 

Assessing future residential property use when the 
likelihood of residential development is low. 

The use of RBC values to calculate potential risk. 

COPCs Not Quantitatively Evaluated 
Compounds not quantitatively evaluated. 

Potential Potential 
Magnitude for Magnitude for 

Over- Estimation Under- Estimation 
of Risks of Risks 

Moderate 

Moderate 

High 

Low 

Low 

Potential 
Magnitude for 

Over or Under- 
Estimation of 

Risks 

High 

Low 

Low 

Moderate 

Notes: 

Low - Assumptions categorized as “low” may generally effect risk estimates by less than one order of magnitude. 
Moderate - Assumptions categorized as “moderate” may generally effect estimates of risk by between one and two orders 
of magnitude. 

High - Assumptions categorized as “high” may generally effect estimates of risk by more than two orders of magnitude. 

Source: Risk Assessment Guidance for Superfund, Volume 1, Part A: Human Health Evaluation Marti. 
USEPA, 1989. 



6.0 CONCLUSIONS AND RECOMMENDATIONS 

This section presents conclusions and recommendations formulated from performance of the 
November 1999 SI at Site 4 and AOC 1. 

6.1 Conclusions 

Site 4 Conclusions 

Extensive debris is buried at the site. Buried medical supplies include IV. injection tubing and 
needles packaged in plastic bags or foil. Other debris includes railroad ties, scrap metal, and to a 
lesser extent charred materials (identified near the metal banding pile only). The lateral extent of 
debris has not been determined. It can reasonably be assumed that vertically, the debris extends down 
to the level of groundwater, which is suspected to be less than 5 feet bgs throughout the area. Erosion 
along the face of the disposal area and within the drainage channels that transect the site is severe and 
acts to continuously expose debris and wash debris into the upstream pond. Subsequent to exposure, 
the debris that washes into the upstream pond settles and either stays on the pond bottom or, 
depending on material type and flow velocities, will be transported towards and eventually through 
the upstream pond discharge culvert. Significant volumes of tubing have been noted hanging from 
trees along the upstream bank of Youth Pond. Medical supplies have also been noted on the beach 
in the vicinity of the discharge point of the culvert that conveys flows from Youth Pond to the York 
River. Although the medical supplies are unused, they represent a solid waste source and could be 
hazardous to individuals that may come in contact with some of these supplies (specifically needles). 

In addition to health hazards and possible violations (Virginia Open Dump Policy and solid waste 
regulations), the site also represents a source of significant liability and potential negative publicity, 
should an individual be exposed to or injured by a needle. 

Nature and Extent of Contamination 

The SI included sampling of surface soil, subsurface soil, and sediment within and immediateby down- 
gradient of the disposal area and the scrap metal banding pile. Following is a summary of significant 
findings that pertain to detected contamination that is potentially site related. 

. A limited number of volatile organics and pesticides were detected in soil and 
sediment. Concentrations were below USEPA Region III residential soil RBCs 
(residential soil RBCs) indicating that the human health risk associated with the 
detected concentrations is most likely minimal. 

. Nitramines/nitroaromatics were not detected in any samples collected at Site 4. 

. The most widespread contamination at the site is in the form of PAHs. The screening 
levels were exceeded for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
indeno( 1,2,3cd) pyrene, and dibenz(a,h)anthracene in either surface soil, subsurface 
soil, or sediment. 

. The residential soil RBC for bis(2-ethylhexyl)phthalate was exceeded in one 
subsurface soil sample. 
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. Concentrations of the PCB congeners Aroclor-1242 and Aroclor- 1260 exceeded their 
residential soil RBCs. 

0 Iron exceeded the range of background concentrations for WPNSTA Yorktown. The 
exceedence was limited to one surface soil sample that was collected immediately 
adjacent to the scrap metal banding pile. 

. Arsenic exceeded the range of sediment background concentrations for WPNSTA 
Yorktown in two sediment sampling locations. The highest concentrations were 
detected in the sediment samples collected from the location immediately adjacent 
to the scrap metal banding pile. All concentrations of arsenic detected in soil were 
within range of background concentrations. 

. The risk screening indicated potential (carcinogenic) human health risk from PAHs 
and potential (noncarcinogenic) adverse health effects from iron. However, these 
exceedences resulted from the sum total over all site media. The carcinoge:nic risk 
for each individual medium was within USEPA’s acceptable risk criteria. Detected 
concentrations of iron were within range of background. 

Sources of Contamination 

. The extensive volume of I.V. injection set tubing and plastic packaging represent a 
significant source of phthalate contamination. 

. The low levels of pesticide concentrations indicate routine application rather than 
disposal. 

. The presence of the organic contaminants could be attributable to debris that is buried 
at the site. The site receives runoff from a large drainage area that includes 
warehouse storage and parking areas. Low levels of certain organics (e.g., PCBs) 
could possibly be transported to the site from these areas. 

. Pieces of scrap metal were noted in the surface soil sample in which the iron 
concentration was elevated (in the sample collected immediately djacent to thie metal 
banding pile). Iron concentrations in the sediment sample that was collected within 
the upstream pond adjacent to scrap metal banding pile were similar to iron 
concentrations in the remaining sediment samples indicating that significant iron 
leaching to the pond has not occurred. 

AOC 1 Conclusions 

Significant volumes of debris were disposed of in both the northern and southern portions of the AOC. 
The dates of disposal are not known. It appears that the debris was dumped down the slopes of the 
ravines associated with the unnamed tributaries to Jones Pond. The pond, which is the raw source for 
the CAX water supply is located approximately 2500 feet down-gradient of the areas. The debris in 
the areas consists of scrap metal, wood, empty drums, cinder blocks, bricks, wood, and significant 
amounts of concrete and concrete slabs. The geophysical survey results indicate that the majority of 
the debris is exposed or partially exposed (i.e., only a small amount of the debris is completely buried 
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and not visible at the surface). The areas of debris are approximately 0.4 acres (south area) and 0.2 
acres (north area). Assuming an average thickness of 3 feet, the estimated in-place volume of debris 
is approximately 3,000 cubic yards. It should be stated that the depth of debris is not known. On 
April 25,2000, ordnance experts from Reactives Management, Inc. inspected the two gas cylinders 
that were located in the northern portion of the AOC and determined that the cylinders are empty and 
originally contained carbon dioxide. IMS Environmental Services burned a 2 inch hole in each 
cylinder to demonstrate that they were empty and salvaged them as scrap metal at Jacobson Metal 
Company in Chesapeake, VA. A copy of the confirmation letter can be found in Appendix C. 

Depending on VDEQ’s assessment of conditions, the AOC could be in violation of Virginia Open 
Dump Policy or solid waste regulations. 

Nature and Extent of Contamination 

The SI included sampling of surface soil, subsurface soil, surface water and sediment within and 
immediately down-gradient of the disposal areas. Following is a summary of significant findings that 
pertain to detected contamination that is potentially site related. 

. Volatile organics were detected in a limited number of soil and sediment samples and 
at concentrations well below residential soil RBCs indicating that the human health 
risk associated with the detected concentrations is most likely minimal. Volatiles 
were not detected in any surface water samples. 

. In the north area, PAHs were fairly wide spread in surface soil, with concentrations 
exceeding residential soil RBCs for benzo(a)pyrene, benzo(b)fluoranthene, and 
dibenzo(a,h)anthracene. No PAHs were detected in subsurface soil, surface: water, 
or sediment samples in the north area. 

. In the south area, PAHs were detected in surface and subsurface soil and in sediment, 
but at relatively low concentrations (all below residential soil RBCs). 

. Nitramines/nitroaromatics were not detected in any samples collected at AQC 1, 

. Pesticides were detected at low concentrations (all below residential soil RBCs) in 
surface soil in the north and south areas. 

. The PCB congener Aroclor-1260 was detected at low concentrations ((below 
residential soil RBCs) in surface soil and sediment in the south area. 

. Arsenic was detected at concentrations exceeding REK values in all media sampled. 
However, with the exception of one detection in surface soil from the north area, 
maximum concentrations were within the detected ranges of concentrations for 
WPNSTA Yorktown background soil samples. The detected concentrations of 
arsenic in surface water and sediment that exceeded background were from the same 
sample location. 

. Iron was detected at concentrations exceeding below residential soil RBCs in surface 
soil in the north and in surface soil and subsurface soil in the north and south areas. 
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. Lead was detected in surface soil and sediment in the south area at concentrations 
exceeding the OSWER’s Action Level for soil of 400 mg/kg. 

. The risk screening indicated potential (carcinogenic) human health risk frorn PAHs 
and potential (noncarcinogenic) adverse health effects from iron. However, these 
exceedences resulted from the sum total over all AOC media. The carcinogenic risk 
for each individual medium was within USEPA’s acceptable risk criteria. Detected 
concentrations of iron were within range of background. 

Sources of contamination 

. The extensive volume of debris at the AOC is a potential source of contamination. 
However, the materials present are not typically very susceptible to leaching. 

. The low levels of pesticide concentrations indicate routine application rather than 
disposal. 

. The presence of the organic contaminants could be attributable to debris that is buried 
at the site. The site also receives runoff from the adjacent roadway and railroad 
tracks, which could also be sources of contaminants (especially PAHs). 

. The elevated levels of lead in surface soil and subsurface soil in the south area are 
most likely attributable to pieces of metal or slag in the samples. Lead was not 
detected in the surface water sample collected down-gradient of the disposal area in 
the south portion of the AOC. Lead concentrations in sediment were very low in this 
area. It can be surmised, therefore, that significant migration of lead has not 
occurred. 

6.2 Recommendations 

Site 4 Recommendations 

The following actions are recommended for Site 4: 

. Implement an inspection program that includes periodic site visits with perimeter 
walks to locate medical supplies within and around Youth Pond and the Yol’k River 
shoreline. As part of the program, the locations of the supplies should be 
documented with provisions made to collect and dispose of the materials. 

. Install inlet protection controls to prevent medical supplies from entering the culvert 
that conveys flows from the upstream pond to Youth Pond. Installing a chain link 
fence (strung between posts) around the inlet, and securing silt fence to the upstream 
face of the wire is one alternative. The fence and silt fence would need to be keyed 
in to the pond bottom to prevent materials from migrating under the fence. The 
structure should be periodically inspected and cleaned to prevent the silt fence pores 
from clogging and to remove debris that has collected in front of the structure. The 
height of the fence should be set so that water within the upstream pond will back up 
to tolerable levels in the event that the silt fence pores become clogged. Allowing the 
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water level to increase too high could be problematic for upstream structures 
(flooding) and for the embankment (stability issues due to saturation). 

. Perform a limited investigation to define the lateral extent of debris at the site. Due 
to access limitations it is recommended that hand augers or shovels be used to dig test 
holes throughout the area. Additional samples should be collected to assess up- 
gradient conditions and evaluate disposal parameters. 

. Complete an Engineering Evaluation/Cost Analysis (EE/CA) to evaluate the most 
appropriate means of removing or covering the debris that is present at the site. 

AOC 1 Recommemiations 

The following actions are recommended for AOC 1: 

. Perform a limited investigation to evaluate disposal parameters. Due to access 
limitations it is recommended that hand augers or shovels be used to dig test holes 
throughout the area. 

. Complete an Engineering Evaluation/Cost Analysis (EEKA) to evaluate thle most 
appropriate means of removing or covering the debris that is present at the site. 

. Low levels of fluoranthene, ethylbenzene, xylene, and Aroclor-1260 were detected 
in the up-gradient sediment sample that was collected immediately down-gradient of 
the water treatment plant discharge. It is recommended that the treatment plant 
effluent and analytical requirements be checked to verity that these contaminants are 
not present in unacceptable levels in either the distributed water or the effluent. 

6-5 



, , 1  - - , \  7.0 REFERENCES 

Baker Environmental, Inc. 2000. Final Site Management Plan. Fiscal Year 2000, Naval Weapons 
Station Yorktown, Yorktown, Virginia, Cheatham Annex Site. February 2000. 

Baker Environmental, Inc. 1999a. Final Proiect Plans - Sites 1,4, 7, 11, and AOCs 1 and 2, Naval 
Weapons Station Yorktown, Yorktown, Virginia Cheatham Annex Site. November 1999. 

Baker Environmental, Inc. 1999b. Final Action Memorandum. Site 1 - Landfill Near Incinerator. 
Naval Weapons Station Yorktown, Yorktown, Virginia Cheatham Annex Site. August 1999. 

Baker Environmental, Inc. 1995. Final Summary of Background Constituent Concentrations and 
Characterization of the Biotic Community from the York River Drainage Basin. July 1995. 

Baker Environmental, Inc. 1994. Final Site Screening Process Guidelines, Naval Weapons Station 
Yorktown, Yorktown, Virginia. September 1994. 

Brockman, A. R., D. L. Nelms, G.E. Harlow, Jr., and J.J. Gildea. 1997. Geohvdrologv of the 
Shallow Aquifer System, Naval Weapons Station Yorktown, Yorktown, Virginia. U.S. Geological 
Survey Water-Resources Investigations Report 97-4 188. 

Chief of Naval Operations (CNO). 1999. Navv Policv for Conducting Ecological Risk Assessments ‘-1 
Department of the Navy. (SER N453E-9U95355). April 1999. 

Department of the Navy (DON). 1998. Environmental Assessment for Recreational Cabins at Fleet 
and Industrial Sunplv Center Cheatham Annex. December 1998. 

Mixon, R. B., C. R. Berquist, Jr., W. L. Newell, and F. G. Johnson. 1989. Geologic M:ap and 
Generalized Cross Sections of the Coastal Plain and Adiacent Parts of the Piedmont, Virginia. 
Virginia Division of Mineral Resources, Miscellaneous Investigations Series, Map I-2033. 

Naval Energy and Environmental Support Activity (NEESA). 1984. Initial Assessment Study of 
Fleet and Industrial Suvvlv Center (Norfolk) Cheatham Annex and Yorktown Fuels Division -- 
February 1984. 

Reactives Management, Inc. 1998. Fleet & Industrial SUPVIY Center Cheatham Annex. IV Bottle and 
Ban Sites Final Reoort Undated. 

Teifke, R. H. 1973. Stratigraphic Units of the Lower Cretaceous Through Miocene Series, in 
Geologic Studies, Coastal Plain of Virginia. Virginia Division of Mineral Resources, Bulletin 83, 
Parts I and 2. 

United States Environmental Protection Agency (USEPA). 2000. Risk-Based Concentration 
Summary Table. Region III, Philadelphia, Pennsylvania. October 2000. 

United States Environmental Protection Agency (USEPA). 1998. Risk Assessment Guidance for 
Superfund: Volume I Human Health Evaluation Manuel (Part D. Standardizinp Planning, Reportin% 
and Review of Superfund Risk Assessments), Interim. Office of Emergency and Remedial Response. 
Publication 9285.7-OlD. January 1998. 

7-l 



,’ ‘-‘( “~ ’ United States Environmental Protection Agency, 1998a. Aerial Photographic analysis USN Supply 
Center - Cheatham Annex. Williamsburg. Virginia. TS-PIC-980336 4s. May 1998. 

United States Environmental Protection Agency (USEPA). 1997. EcolorJical Risk Assessment 
Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments (Interim 
Final). Environmental Response Team, EPA/540/R-97-006. June 5, 1997. 

United States Environmental Protection Agency (USEPA). 1994. Revised Soil Lead Guidance for 
CERCLA Sites and Corrective Action Facilities. OSWER Directive 9355.4-12, July 14, 1994. 

United States Environmental Protection Agency (USEPA). 1993. Region III Technical Guidance 
Manual, Selecting Exposure Routes and Contaminants of Concern bv Risk-Based Screa. 
Hazardous Waste Management Division, Office of Superflmd Programs. Philadelphia, Pennsylvania. 
January 1993. EPA/903/R-93 -00 1. 

United States Environmental Protection Agency, 199 1. Laboratory Guidelines for Evaluating Organic 
Analyses. 

United States Environmental Protection Agency (USEPA). 1990. National Oil and Hazardous 
Substances Pollution Contiwencv Plan; Final Rule. Federal Register, 40 Code of Federal Regulations 
Part 300, March 8, 1990. 

,,-‘-.. 

United States Environmental Protection Agency (USEPA). 1989. Risk Assessment Guidance for 
Superfund, Volume I, Human Health Evaluation Manual (Part A) Interim Final. Office of Solid 
Waste and Emergency Response. Washington, D.C. December 1989. EPA/540/i -89-002. 

Roy F. Weston, Inc. 1999. Final Site Insvection Narrative Report Penniman Shell Loading Plant, 
Williamsburg, Virginia. Prepared for USEPA Region III. August 9, 1999. 

Roy F. Weston, Inc. 1998. Trip Report #l. USN Supplv Center Cheatham Annex, Willian- 
Virginia Prepared for USEPA Region III Remedial Branch, Philadelphia, PA. September 30, 1998. 

7-2 





Fleet & Industrial Supply Center 

Cheatham Annex 

IV Bottle & Bag Sites 

Final Report 



--a .._ This report discusses operations and findings in reference to work performed by Reactives 
Management Corporation (RMC) in Area of Concern (AOC) 2, the Dextrose Dump site, and 
Installation Restoration (IR) Site 4, the Medical Supplies Disposal Area at Cheatham An.nex. 
Operations were carried out May 18, 1998 through May 22, 1998. A Quality Control 
inspection was performed on May 26, 1998 with FISC personnel Christopher Creighton and 
Glen Folsom. 

I. AREA OF CONCERN (AOC) 2, THE DEXTROSE DUMP SITE 
As stated in the Work Plan, the dextrose dump site was found in December, 1997 during a site 
visit of the Penniman property by Environmental Protection Agency (EPA) and Virginia. 
Department of Environmental Quality (DEQ) officials. No history of this site is available. 
This site appears to have been a disposal site for dextrose intravenous (IV) bottles. It is 
located down the gravel road closest to Colonial Parkway, east of the main gate (one-third of 
the way down between the gate at the end of the gravel road and the cable pole with nurnber 
“31” on it). 

ODerations 
On May 18, 1998, a two-man crew from Reactives Management arrived at the site to perform 
routine housekeeping operations. The weather was hot and sunny. The boundaries of an area 
approximately 70’ x 140’ were marked. Boundaries were logically selected based on 
topography and location of the visible bottles. A site-specific Safety and Health Plan was then 
completed. Personal protective equipment consisted of safety glasses, steel-toed work boots, 
leather gloves, and Tyvek (as desired for cleanliness.) The area was searched using the 
modified drop-flag technique that was described in the Work Plan. Intact IV bottles were 
packed into plastic-lined cardboard boxes. On average, eight bottles were put in each box. 
Any box that did not contain exactly eight bottles was labeled with the quantity it contained. 
By the end of the day, all bottles had been either packed in boxes or at least moved to the top 
of the hill for packing the next day. Broken bottles were placed in a plastic tub. The bottles 
were taken back to RMC’s facility and unloaded for further processing. 

On May 19, 1998, the RMC crew returned to the site. All bottles that had not been packed on 
the first day were counted and placed in a thick-walled plastic fish pond. The pond is the 
backyard type that is available at lawn and garden centers. 

A total of 470 bottles were collected, including three from the South Site. Twenty-four bottles 
(5 %) were randomly selected for sampling. The results showed that each bottle sampled 
contained greater than 2000 ppm glucose. The remaining bottles were opened using an awl 
and pliers. The contents of all bottles were emptied into the sanitary sewer system. 
Permission for this activity had been previously obtained from Bernie Strohmeyer at the 
Hampton Roads Sanitation District. The bottles were rinsed, allowed to dry, re-packaged and 
re-loaded into RMC’s truck. The glass (232 pounds) was taken to a local glass recycler on 
May 27, 1998. 
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Discussion 
Reactives Management personnel had been given specific instructions via e-mail documents 
that ail work to be performed was to be surface clean-up only. There was to be no soil- 
intrusive work. Specifically for the bottle site, RMC was to remove bottles from the surface, 
but not any bottle(s) that may have been under the initial surface bottle(s). Following these 
instructions, RMC personnel picked up 470 bottles as noted above. Currently, however, there 
are numerous bottles on the new “surface” that was created when the first layer of bottles was 
removed. Also visible are numerous bottles that do not protrude above the gradient of tlhe 
earth, but that are nevertheless plainly visible. It is not entirely clear (to RMC) if this is the 
desired result. The RMC Project Manager felt it was best to err on the side of conservatism. 
It is easier to pick up additional bottles than to replace bottles that have been removed. 

II. IR SITE 4, MEDICAL SUPPLIES DISPOSAL AREA 
The following background information is reprinted from the Work Plan. The original source 
document was the Initial Assessment Study of Naval Supply Center (Norfolk) Cheatham ,4nnex 
& Yorktown Fuels Division dated February, 1984 by Naval Energy and Environmental Support 
Activity). 

In 1968 or 1969, medical supplies (syringes and empty IV bottles) and one-inch metal banding 
were unloaded down a bank in this area, and covered with earth. It was reported that as much 
as 7,000 cubic yards of material was disposed of at this site. No drugs were disposed of at this 
site. A considerable amount of these materials were removed because deer were getting the 
needles from the syringes in their hooves. After a heavy rain, syringes could sometimes be 
seen floating in the waters of the pond in front of the disposal site and the pond across D 
street. During a site visit on May 4, 1998 with DEQ officials, packages of unused needles 
wrapped in aluminum foil were found at the northeast end of this site in a small drainage ditch 
near the pond. 

Operations 
On May 19, 1998, the two-man crew from Reactives Management arrived at the site to 
perform routine housekeeping operations by removing surface contamination of IV bags and 
injection sets. The weather was hot, sunny, and humid. The site is located within an rectangle 
bordered on two sides by C Street and Warehouse 11. The rectangle measures approximately 
520’ x 975’. The boundaries were slightly inside the rectangle border and were marked at the 
direction of Glen Folsom of the Cheatham Annex Environmental Department. 

Upon inspection of the site, it was necessary to modify the QA/QC portion of the Work Plan. 
The original plan specified searching two lanes at a time, then re-checking them immed.iately 
after they had been cleared. Because of the following two factors, a modification was desired: 

l The site was originally thought to be about 200’ by 600’ and was actually much 
larger. 
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l The vegetation in some areas was extremely heavy. In these heavily-vegetated areas, 
the plants were predominantly greenbrier and wild roses and raspberries, which made 
searching difficult and often painful. 

The RMC Project Manager felt the plan could be modified without jeopardizing safety or 
quality for the following reasons: 

l The areas of extremely heavy vegetation were areas of higher elevation and were 
mostly on the borders of the site. These areas were unlikely to contain medical debris 
(based on experience walking the site). No sharps were encountered in other higher 
elevation, border areas. Sharps were only encountered in marshy/ wet areas and the 
three hot spots. Therefore, the physical hazard posed by any missed debris would be 
nearly non-existent. 

l If RMC personnel could not walk through the area, other people couldn’t either, so it 
is unlikely that any debris missed would be encountered by humans. It seems likely 
that large animals would avoid those areas also. Even in winter, the briars and thorns 
are still there, just without leaves. 

l To adequately and thoroughly search those areas, brush-cutting equipment would be 
needed, adding significant additional labor and equipment expense. Again, this seems 
unwarranted based on the minimal physical hazards in these areas. 

Approval for the change was granted by Christopher Creighton of FISC. 

A site-specific Safety and Health Plan was completed before work began. Personal protective 
equipment consisted of safety glasses, steel-toed, rubber, knee-high work boots, and leaither 
gloves. Rubber gloves were used on top of the leather gloves when removing items by hand 
from wet areas. The area was searched using the modified drop-flag technique whenev’er 
possible. In some areas the vegetation was so heavy the searchers walked side-by-side without 
dropping flags. In many areas, debris could be picked up by hand. In other areas such as 
creek beds and marshy areas, rakes were needed to safety reach and remove debris. 

Numerous sharps, both metal and plastic, were encountered. These were placed in plastic, 
puncture-resistant containers daily, then dumped into a plastic 5-gallon pail at the end of each 
day. Contrary to the background report which states that no drugs were dumped here, small 
quantities of injectable drugs were also found. No IV bottles or true IV bags were found at 
this site. The bags originally thought to be IV bags were actually IV injection sets. Some 
were wrapped in aluminum foil and some were in plastic bags. Work at this site was 
completed on May 22, 1998. 

Discussion 
As with the IV bottle site, all work to be performed was to be surface clean-up only: there was 
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to be no soil-intrusive work. For most of the site (about 97%), this posed no problems as the 
debris was truly on the surface with nothing buried under it. For the other 3 % of the area 
(“hot spots”), the problems were similar to the bottle site. Once debris was removed from the 
surface, more debris, sometimes multiple layers, was found underneath. In some areas, 
plastic tubing was either inaccessible or stuck in and amongst other debris such as railroad 
timbers; some debris could be seen but not removed. In some cases, trees had grown up 
through the tubing, and in one case, tubing was actually protruding through the trunk of a tree. 

The three hot spots are areas where multiple layers of debris were found. Two of these areas 
are in creek beds and their banks, and the third is at the bottom of the hill where the marshy 
area and pond begin. Of the two creek beds, the eastern one is dry at its uphill portion ,and is 
wet at the bottom. The western creek bed is wet with water up to 18” in some places. The 
hot spot areas of the creek beds were marked with fluorescent yellow surveyor’s tape and are 
marked on the map with yellow highlighter. 

In creeks, the surface of the creek bed was raked to remove debris. Each time an area was 
raked, the water was allowed to settle, then the creek bed was re-checked. Each time the 
water settled, more debris was seen: the more you raked, the more debris was loosened and 
brought to the surface. This problem was similar in the dry areas of the creek bed. After the 
top layer of debris was removed, more was exposed. If that was removed, more was exposed. 
As with the IV bottles, technicians had to make the subjective decision of when to stop raking. 

Approximately 200 pounds of debris and 13 pounds of sharps were recovered from this site. 
This debris will be incinerated and a certificate of destruction will be provided. Incineration is 
tentatively scheduled for May 29, 1998. 

III. GENERALINF~RMATI~N 

l Numerous photographs were taken. The pictures should be back no later than June 3, 1998. 
They will be mailed to FISC as soon as possible. 

l A hard copy of this report that includes a hand-sketched map of IR Site 4 will be mailed to 
FISC as soon as possible. 

l Both sites contained debris other than medical-related. The IV bottle site had some corroded 
drums and containers that are apparently empty. IR Site 4 had a great deal of metal banding, 
railroad ties, aluminum, corroded drums, alcoholic beverage containers, and other debris. One 
collar from a compressed gas cylinder was found. 

IV. CONCLUSION 
Both sites contain areas where removing surface debris has revealed buried debris. The 
decision of what to pick up and what to leave was very difficult and very subjective. For the 
future, every time it rains or every time the creek beds are disturbed, debris at both sites will 
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I%Q.._ be further exposed and new debris will be uncovered. It may be possible to fill the areas with 
soil and grade them so water runs off. This technique is better suited to the IV bottle site since 
the hazards are not so great as the IV bag site, where sharps are definitely present in fairly 
large quantities - greater than 6.5 % of the debris from the IV bag site is sharps. It may be 
better for that site to fence the area to keep people and Iarge animals out. Currently, the area 
is fenced on two sides. The cost of fencing would very likely be less than using heavy 
equipment to excavate the entire site, refill it and dispose of the debris. 
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Reactives Management Corporation 
P.O. Box 2598 0 Chesapeake, VA 23327-2598 

Phone: (757) 436-l 033/(800) 372-6742 + Fax: (757) 548-2808 
24-hour emergency: (757) 498-2539 

DATE: September 28, 1998 PAGE: 1 of 2 

TO: Christopher Creighton 
COMPANY: FISC 

PHONE: 443-l 130 
FAX: 443-l 105 

FROM: Cherie 

I _ We now have a Global Positioning System (GPS) system, so in the future we can do 
a more precise job of marking corners and boundaries. 

2. In reference to our telephone conversation earlier today, the following information is 
provided: 

Addendum to Final Report 
IR Site 4, Medical Supplies Disposal Area 

Fifteen injectable medication containers were found in various areas at this site. All 
were either labeled illegibly or were completely unlabeled. Some had small amounts of 
red, yellow, or white dry, caked material in them. Some had a few milliliters of clear 
liquid in them. Approximately 5 - 7 bottles contained something; most of them were 
empty. 

The bottles were destroyed by incineration. No analysis was performed to determine 
the contents. The decision to destroy the waste without analysis was based upon the 
following factors: 

l The bottles could not have held a poison or reactive or other highly energetic 
material because those materials are not found in injectable medications. It is 
true that some poisons are used in medicine, but the quantities are such that 
they are safe for use with humans. 

l If any metals were present, the quantity would have been minimal, again, 
because they must be at a level safe for human use. 

l The total amount of waste in all the bottles combined was only a few ounces at 
most, which represented less than 0.3% of the total waste stream that was sent 
for incineration. 



l The waste was non-regulated medical waste. 

- No hazardous or municipal waste incineration can occur without prior 
knowledge and consent of the facility operator. SPSA is permitted to accept 
non-regulated medical waste for incineration and has incinerated other 
medicines for the Navy (specifically FISC) in the past. 

l Incineration is the most efficient means of destruction for this type of was’te. It 
also significantly reduces future liability issues. Analysis would have increased 
costs with no increase in environmental or human safety. 

I hope this information is helpful. Please call me if you need anything else 



Fifteen injectable medication containers 
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Wood debris between sample locations 4-HA04 and 4-HA05 (1 l/13/99) 



Looking east. Sample 4-HA05 location across swale (1 I/13/99) 



Closeup of injection set tubing, vial, and packaging. (1 l/13/99) 
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Sample collection at Al-HA06 location (I l/14/99) 



Looking southeast. Al-HA05 location (1 l/14/99) 





Fully exposed drum (1 l/14/99) 



Looking downstream AI-SD01 location (1 l/14/99) 
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Results of Subsurface Investigation 
AOC 1, Cheatham Annex 

Williamsburg, Virginia 

Introduction On November 9 - 11, 1999, NAEVA Geophysics Inc. conducted a 
subsurface investigation in two areas that lie within “AOC l”, west of 
Chapman Road in Cheatham Annex. The areas are referred to as the 
Northern Debris Area., and the Southern Debris Area. The debris areas 
contain a mixture of construction materials, such as concrete,. bricks, 
soil, and metallic refuse, including a few drums, gas cylinders, fencing, 
and metal scrap. 

The larger of the two areas is the southern area, which occupies a deep 
ravine, in mature hardwoods with some brush, vines and deadfall. 
Debris lies at the surface in an area roughly 220 feet long, raoging in 
width from approximately 40 to 90 feet. Scattered debris lies outside 
the dimensions given. While the lower end of the dumped material is 
visible near the center of the ravine, its upper edge is not apparent from 
a visual inspection. The smaller northern area is very similar in nature 
to the southern area, including the same type of debris. The 
topography in the northern area is less pronounced than in the southern 
area, with gentler slopes. It appears that most of the dumped material 
in the northern area lies at the surface, although the eastern edge (by 
Chapman Road) of the debris may be covered. The purpose of this 
investigation was to attempt to delineate the extent of the landfill areas, 
particularly the eastern edges. 

Methods The equipment used by NAEVA for this survey included a Geonics 
EM-31 terrain conductivity meter, and Sensors and Software pulse 
EKKO ground penetrating radar (GPR) system. 

The EM-31 provides an output of both the quadrature-phase 
(conductivity) and in-phase components of the induced electromagnetic 
field, which are recorded simultaneously. The quadrature-phase is a 
measurement of the conductivity in millisiemens per meter. Terrain 
conductivity is a function of porosity, degree of saturation, and the 
conductivity of subsurface materials. The absolute values of terrain 
conductivity are not usually diagnostic, but their spatial variations are 
important. The ability to identify lateral variations in the shallow 
subsurface geology makes quadrature-phase EM-3 1 data very useful in 
the delineation of disposal areas. 



The in-phase component of the EM-31 data is primarily used in 
searching for buried metal, and is measured in units of relative parts per 
thousand (ppt) of the magnetic field. A negative instrument response is 
usually expected over areas containing shallow buried metal (both 
ferrous and nonferrous). Data is stored in a palmtop computer, then 
downloaded to a laptop computer for processing and contouring. 

Ground penetrating radar utilizes the propagation and reflection of high 
frequency electromagnetic (EM) energy to image subsurface structures 
and objects. A pulse is emitted by the GPR transmitter, which then 
travels through the ground and is partially reflected when it encounters 
an interface of two materials with differing electrical properties. The 
remaining energy continues downward, perhaps encountering other 
reflectors, or eventually dissipating due to spreading losses or 
attenuation in conductive materials. The GPR receiving antenna is 
connected to console electronics which then digitize the signal. The 
travel time of the reflected energy is very accurately measured (in 
nanoseconds), as well as the relative amplitude of the signal. The 
amplitude of the returning signal is a function of the contrast in 
electrical properties of the materials, and the depth. Conductive --, 
materials such as clay very rapidly attenuate GPR energy, limiting depth 
penetration. 

NAEVA Geophysics employed a Sensors and Software pulse EKKO 
100 GPR system, equipped with 100 MHz antennas to perform the 
survey at the Cheatham Annex. The system records data digitally to a 
personal computer, allowing for a variety of post-collection processing, 
including selection of type and degree of gain applied, and application 
of horizontal and vertical filters. Additionally, signal stacking during 
data acquisition can be used to reduce noise and attain greater depths 
of penetration. The GPR antennas were mounted on a cart, equipped 
with an odometer set to trigger the system at 10 centimeter intervals 
along the survey lines. 

Final processing of data takes place in NAEVA’s Charlottesville, 
Virginia office. EM-31data from this site were contoured using 
Geosoft for the final maps. GPR data were processed with Sensors and 
Software’s pulse EKKO program. 

Survey Design A grid system was emplaced over both the southern and northern areas, 
arranged with the baseline direction parallel to the deep ravine in the ,+--x\ 

southern area. Survey lines were placed perpendicular to the baseline, 
utilizing a 50 foot spacing in the southern area, and a 20 foot spacing in 



the northern area. The two areas were tied to a common grid. EM- 
31data were collected at 5 foot intervals along the lines in both areas. 
Due to the rough terrain and vegetation, the areas available for GPR 
surveying were limited to the eastern edge of the two debris areas. 
GPR data were collected where adequate space existed between trees, 
and topography permitted passage of the GPR cart. 

Results Northern Area 

The surface culture map (Figure 1) illustrates the areas of visible 
surface debris, the interpreted eastern edge of the landfill, the locations 
of the drainage centers, the woods/grass edge, and the road. Also 
depicted are the locations of the most significant EM anomalies. The 
EM-31 conductivity and inphase data from the northern area are 
presented in Figures 2 and 3 of this report. One of the most striking 
features visible in the EM-3 1 conductivity and inphase data is the linear 
area of negative readings that clearly define the location of a pipeline, 
west of Chapman Road. The inphase component of the EM-3 1 is most 
commonly used to identify the presence of buried metal, although it is 
less responsive to buried pipelines than the quadrature phase 
(conductivity). Within the area of visible surface debris, three nearly 
circular areas of negative values (shown in blue) contain concentrations 
of metallic debris. The bulk of the response is due to surface metal in 
these areas, however some buried metal may be present as well. Please 
note that while the east-west dimensions of these areas of metallic 
debris are accurate, the north-south dimensions are interpolated 
between lines spaced 20 feet apart, therefore exhibit some exaggerated 
width. Surface metal exists outside these three areas but primarily as 
scattered, individual objects. The lack of negative inphase and 
conductivity values outside the visible debris field indicates the absence 
of significant quantities of buried metal outside this area. 

The zone of high conductivity in the northwestern portion of the survey 
mirrors topography at the site, as the high readings result from an 
increase in soil moisture toward the drainage. High conductivity 
adjacent to the pipeline is more likely an effect of the pipeline, where 
“shoulders” of high values occur to either side of the pronounced low. 

Ground penetrating radar data were collected on four traverses on the 
eastern margin of the area, in an attempt to image the eastern edge of 
the debris area. An assumed velocity of 0.1 m/ns was used to establish 
the depth axes on the GPR plots. GPR profiles were run on lines 
152ON, 158ON, 162ON, and 1640N. The profiles are included in the 
Appendix of this report, and are highlighted to emphasize significant 



features. On each traverse, the GPR showed strong hyperbolic 
reflectors coinciding with the EM response over the pipeline, 
confirming its existence and location. Areas of disturbed ground were 
also imaged by the GPR, possibly indicating the existence of buried 
debris west of the pipeline. 

Southern Area 

The surface culture map (Figure 4) images of the geophysical survey 
lines, and the visible extent of the debris field, the interpreted eastern 
edge of the landfill, and the most significant EM anomalies. The 
contoured EM-31 conductivity and inphase data (Figures 5 and 6) 
clearly illustrate anomalous zones caused by areas of fill. 

The conductivity data depicts a number of interesting features, 
including what appears to be a pipeline parallel to Chapman Road, and 
a large area of low conductivity, which closely resembles the plan view 
of surhcial debris in Figure 4. The discontinuous appearance of the 
response over the pipeline is an effect of the contouring, due to the 
widely spaced survey lines. More subtle areas of slightly elevated 
conductivity along the trend of the pipeline are visible to the north, and 
may be a function of increased depth northward. The areas of negative 
conductivity occur east of the creek bottom, where metallic delbris and 
other refuse are apparent at the surface. High conductivity in the 
northwestern portion of the survey area are coincident with low 
topography, with two of the highest amplitude readings collected 
directly over the creek. 

Surface and buried metal are responsible for the areas of negative 
inphase values in Figure 6. Metallic debris is most concentrat.ed near 
the center of the surveyed area in a linear pattern east of the creek. The 
greatest volume of metal appears to lie between 116ON and 123ON, 
from 890E to 940E. Although scattered surface metal lies outside the 
areas exhibiting a negative inphase response, the data does not indicate 
any significant amount of metal outside the visible debris field. 

The GPR profiles (Lines lOOON - 128ON, in Appendix) for the 
southern area provide additional evidence of a buried pipeline allong the 
eastern margin of the survey area. The GPR was also successful in 
imaging areas of disturbed ground, that in places indicate areas of fill. 

On Profile lOOON, the strong hyperbolic reflector at 979E coincides 
with an EM conductivity anomaly, both caused by a buried pipeline. A 
smalIer reflector can be seen at -992E, possibly representing another, 
smaller pipeline. A change in character in the deeper reflectors can be 



seen at -965E. The near surface appears to be disturbed from the start 
of the line to 965E, however this may be a result of surface clearance 
rather than buried materials. No buried metal is evident in this area 
from the EM data. Profile 105ON displays hyperbolic reflectors at 
970E and at 987E. Both locations coincide with EM anomalies. The 
reflector at 970E appears to be the result of the buried pipeline, as 
evidenced by the negative conductivity over this point. The feature at 
987E may also represent a pipeline, however the EM response: is less 
pronounced. The last line to definitively image the pipeline is 1 lOON, 
with a strong reflector at -982E. Disturbed zones are evident between 
961E - 975E, and 932E - 944E. These areas show discontinuous 
reflectors that may indicate areas of fill. 

The GPR profile on Line 1172N images more subtle reflectors at 998E, 
989E, and an area of disturbance between 970E and 980E that may be 
related to the pipeline. A reflector at a depth of roughly 8’, at 97 1.5E 
may be a result of the pipeline. The most northerly of the GPR Iprofiles 
in the southern area lies at 1240N. The line started immediately east of 
a sinkhole in the fill. The GPR record shows a disturbed subsurface 
from 940E to -956E. A weak reflector occurs at 962E, and a strong 
reflector can be seen at 970E. The strong reflector lies only slightly 
east of a subtle EM conductivity response, that suggests the pipeline is 
the source of the anomalies. This same subtle EM response occurs on 
Line 1280N at -972E. 

Conclusions The EM-3 1 data from the two debris areas clearly defines the extent of 
significant metallic refuse in AOC 1. The data indicates no significant 
metal debris outside the visible debris fields. The eastern edges’ of the 
debris fields appear to contain little metal and are not well defined by 
the EM data. More information regarding the eastern edges of the fill 
is provided by the GPR profiles. Some inferences may be drawn from 
the location of disturbed ground as relating to areas of fill, however it is 
possible that ground was disturbed by clearing activit:ies or 
emplacement of utilities and pipelines rather than landfilling in some 
locations. 

In the northern debris area, the interpreted eastern edge of the debris 
field extends roughly 10 to 12 feet east of the visible debris, based on 
disturbed ground visible in the GPR records. The disturbed ground 
imaged by the radar lies just west of the buried pipeline. Elsewhere, the 
EM data indicates the debris to be within the area defined by sight 

In the southern debris field, the eastern extent of buried debris also 
appears to be limited by the presence of a pipeline. Relatively flat- 



lying reflectors and more limited depth penetration east of the pipeline 
suggest this area to be undisturbed. As in the northern area, the 
location of significant metal is illustrated in the EM data. Due to the 
wide line spacing in the southern area, some effects on the data 
contouring can be seen, which make north-south oriented features 
appear discontinuous (such as the pipeline), and anomalies encountered 
on an east-west line appear wider than is probably accurate. Despite 
these effects, it is evident that the anomalous zones in the southern 
debris field lie east of the creek bottom, in the central portion of the 
surveyed area. 
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CHEATHAM ANNEX CYLINDERS 
APPENDIX C.2 



Mailing Address:P.O.Box 1779 

,,...,.Norfolk, VA 23501-l 779 

ihipping Address: 929 Professional Place 

Chesapeake, VA 23320 

24 Hours: (757) 436-3000 

1-600-989-4467 

Fax: (757) 4365266 

ENVIRONMENTAL 
SERVICES 

June 8,200O 

Mr. Martin Taube 
Baker Environmental, Inc. 
Airport Office Park - Building 3 
420 Rouser Road 
Coraopolis, PA 15 108 

RE: Cheatham Annex Cylinders 

Dear Mr. Taube: 

--. IMS Environmental Services (IMS) removed two empty compressed gas cylinders from 
Cheatham Annex property on May 18, 2000. The cylinders were transported to the IMS 
office in Chesapeake, VA and a 2 inch hole was burned into them to make it obvious that 
the cylinders were empty. The cylinders were subsequently salvaged as scrap metal at 
Jacobson Metal Company in Chesapeake, VA. 

If you have any questions or require additional information, please feel free to call me at 
(757) 436-3000. 

Very truly yours, 
IMS Environmental Services 

Project Manager 

INDUSTRIAL MARINE SERVICE, INC. 

Esiablished 1956 l Environmental Consulting and Remediation Contracting n Oil and Hazardous Materials Emergency Response Tank and 

Pipeline Cleaning, Testing, Removal, Installation, and Repairs . Health and Safety Consulting, Training, and Exercises ti Industrial Cleaning 

and Vacuum Truck Services = Construction/Demolition l Marine Salvage . Locations in Virginia, West Virginia, Maryland & North Carolina 

www.ims-inc-vd.com 
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OA/QC Data 



Volatiles @g/L) 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulflde 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methylene Chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Viny1 Chloride 

Xylene (Total) 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

104-TBOI 

11112199 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

2.00 J 

10.00 u 

10.00 u 

2.00 J 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

3.00 J 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

SUMMARY OF VOLATILE ORGANIC COMPOUNDS - TRIP BLANKS 
SITE INVESTIGATION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

104-TB03 

11/14/1999 

10.00 u 

1.00 J 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

1.00 J 

1.00 J 

7.00 J 

10.00 u 

10.00 u 

10.00 u 

11.00 B 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

3.00 J 

10.00 u 

10.00 u 

12.00 B 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

QAQCxls, TB 04/25/2000 



Volatiles (ug/L) 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

l,l-Dichloroethane 

l,l-Dichloroethene 

l,2-Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methylene Chloride 

Styrene 

Tetrachloroethene 

ioiuene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

cis-l,3-Dichloropropene 

trans-1,3-Dichloropropene 

SUMMARY OF ORGANIC COMPOUNDS - FIELD BLANKS 
SITE INVESTIGATION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

l04-FBOl 104-FB02 

1 l/10/1999 I l/10/1999 

10 u 10 u 

IO u 10 u 

IO u 10 u 

IO u 10 u 

10 u 10 u 

IO u 10 u 

IO u 10 u 

10 u IO u 

10 u IO u 

10 u 10 u 

10 u IO u 

5J 65 

IO u 10 u 

10 u 10 u 

IO u 10 u 

IO u 10 u 

10 u 10 u 

10 u 10 u 

10 u 10 u 

10 u IO u 

10 u IO u 

10 u 10 u 

10 u 10 u 

10 u 10 u 

25 2J 

10 u 10 u 

10 u 10 u 

i 0 U 
.^ _. 
IV u 

10 u 10 u 

10 u IO u 

IO u 10 u 

10 u 10 u 

10 u 10 u 

QAQC.xls, FBo Page I of 5 04/25/2000 





Semivolatiles (ug/L) (Cont) 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoanthene 

Bis(2-Ethylhexyl)Phthalate 

Bis(2-chloroethoxy)Methane 

Bis(2-chloroethyl)Ether 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Di-n-Butylphthalate 

Di-n-Octyl Phthalate 

Dibenz(a,h)Anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethyl Phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)Pyrene 

Isophorone 

N-Nitroso-Di-n-Propylamine 

N-Nitrosodiphenylamine 

Naphthalene 

Nitrobenzene 
D....+..“LtA”^..l.-.?.l 1 rr,rauu”l”ylrLA,“t 

Phenanthrene 

Phenol 

Pyrene 

104-FB01 

I l/10/1999 

10 u 

10 u 

10 u 

2.00 J 

10 u 

10 u 

10 u 

10 u 

IO 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 

10 u 

25 u 

IO u 

IO u 

10 u 

SUMMARY OF ORGANIC COMPOUNDS - FIELD BLANKS 
SITE INVESTIGATION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

l04-FB02 

1 l/10/1999 

10 u 

10 u 

10 u 

10 u 

10 u 

IO u 

10 u 

10 u 

IO u 

IO u 

IO u 

10 u 

10 u 

IO u 

IO u 

10 u 

IO u 

10 u 

10 u 

IO IJ 

10 u 

10 u 

10 u 

IO u 

10 u 

IO u 

10 u 

2: u 

10 u 

IO u 

IO u 

QAQCxls, FBo Page 3 of 5 04/25/2000 



PesticidelPCB (ug/L) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

alpha-BHC 

alpha-Chlordane 

beta-BHC 

delta-BHC 

gamma-BHC 

gamma-Chlordane 

l04-FBOl 

I l/IO/1999 

0.10 u 

0.10 u 

0.10 u 

0.050 u 

1.0 u 

2.0 u 

1.0 u 

1.0 u 

1.0 u 

1.0 u 

I.0 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 

0.050 u 

0.50 u 

5.0 u 

0.050 u 

0.050 u 

0.050 u 

0.050 u 

0.050 u 

0.050 u 

SUMMARY OF ORGANIC COMPOUNDS - FIELD BLANKS 
SITE INVESTIGATION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

l04-FB02 

11/10/1999 

0.10 u 

0.10 u 

0.10 u 

0.050 u 

1.0 u 

2.0 u 

1.0 u 

1.0 u 

1.0 u 

1.0 u 

1.0 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 

0.050 u 

0.50 u 

5.0 u 

0.050 u 

0.050 u 

0.050 u 

0.050 u 

0.050 u 

0.050 u 

QAQC , FBo k St +of5 ,-+/25/2000 





I 

Metal (ug/L) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

SUMMARY OF UNFILTERED INORGANIC CONSTITUENTS - FIELD BLANKS 
SITE INVESTIGATION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

l04-FBOI 104-FB02 

l/IO/l999 1 l/10/1999 

84.70 J 

2.2 u 

3.4 u 

4.1 u 

0.66 u 

0.34 u 

85.4 u 

6.2 U 

6.2 U 

5.4 u 

0.2 u 

65.40 J 

1.4 u 

117 u 

3.9 u 

0.07 u 

6U 

209 u 

3u 

5.80 J 

236.00 J 

2.4 U 

5.7 u 

40.70 

428.00 

2.2 u 

3.4 u 

6.90 J 

0.66 u 

0.34 u 

87.70 J 

6.2 U 

6.2 U 

7.30 J 

0.2 u 

151.00 

1.4 u 

II7 u 

3.9 u 

0.06 U 

6U 

209 u 

3u 

8.50 J 

194.00 J 

2.80 J 

5.7 u 

64.30 

QAQC.xls, FBi 04/26/2000 



Volatiles @g/L) 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

I, 1,2-Trichloroethane 

l,l-Dichloroethane 

l,l-Dichloroethene 

l,2-Dichloroethane 

l,2-Dichloroethene (total) 

1,2-Dichloropropane 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methylene Chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

cis-1,3-Dichloropropenc 

trans-1,3-Dichloropropene 

QAQL :RBo 

l04-RSOI 

1 l/13/1999 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

6.00 J 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

2.00 J 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

SUMMARY OF ORGANIC COMPOUNDS - EQUIPMENT RINSATE BLANKS 
SITE INVESTIGATION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

l04-RS02 

I l/13/1999 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

2.00 J 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

l04-RS03 

11/13/1999 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

2.00 J 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 IJ 

10.00 u 

10.00 u 

10.00 u 

l04-RS04 

I l/13/1999 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

8.00 J 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

2.00 J 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

10.00 u 

1 .* lOf5 ,4/25/2000 



Semivolatiles (ug/L) 

l,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

I ,4-Dichlorobenzene 

2,2’-oxybis(l-Chloropropan 

2,4,5Trichlorophenol 

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 phenylether 

4-Chloro-3-Methylphenol 

4Chloroaniline 

4-Chlorophenyl-phenylether 

4-Methylphenol 

I-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

QAQC.xls, RE%o 

104-RSOl 

I l/13/1999 

IO u 

IO u 

10 u 

10 u 

IO u 

25 U 

IO u 

IO u 

10 u 

25 u 

IO u 

IO u 

IO u 

10 u 

10 u 

IO u 

25 u 

IO u 

10 u 

25 U 

25 u 

10 u 

10 u 

10 u 

10 u 

IO u 

25 U 

25 u 

IO u 

10 u 

IO u 

IO u 

IO u 

SUMMARY OF ORGANIC COMPOUNDS - EQUIPMENT RINSATE BLANKS 
SITE INVESTIGATION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

l04-RS02 

I l/13/1999 

10 u 

IO u 

10 u 

10 u 

IO u 

25 u 

10 u 

IO u 

10 u 

25 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

25 U 

10 u 

IO u 

25 u 

25 u 

10 u 

10 u 

IO u 

10 u 

10 u 

25 u 

25 u 

10 u 

10 u 

10 u 

10 u 

IO u 

l04-RS03 

I l/13/1999 

IO u 

IO u 

IO u 

IO u 

IO u 

25 u 

10 u 

10 u 

IO u 

25 u 

IO u 

10 u 

IO u 

IO u 

10 u 

IO u 

25 u 

IO u 

10 u 

25 u 

25 u 

IO u 

10 u 

IO u 

IO u 

IO u 

25 U 

25 u 

IO u 

10 u 

IO u 

10 u 

10 u 

l04-RS04 

I l/13/1999 

IO u 

IO u 

IO u 

10 u 

10 u 

25 u 

IO u 

IO u 

IO u 

25 U 

10 u 

10 u 

IO u 

IO u 

IO u 

IO u 

25 U 

10 u 

IO u 

25 u 

25 u 

10 u 

IO u 

IO u 

10 u 

10 u 

25 U 

25 u 

10 u 

IO u 

IO u 

10 u 

IO u 
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Pesticide/PCB @g/L) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor- 1248 

Aroclor-1254 

Aroclor-1260 

Dieldrin 

Endosulfan 1 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

alpha-BHC 

alpha-Chlordane 

beta-BHC 

delta-BHC 

gamma-BHC 

gamma-Chlordane 

104-RSOl 

111130999 

0.10 u 

0.10 u 

0.10 u 

0.050 u 

1.0 u 

2.0 u 

1.0 u 

1.0 u 

1.0 u 

1.0 u 

1.0 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 

0.050 u 

0.50 u 

5.0 u 

0.050 u 

0.050 u 

0.050 u 

0.050 u 

0.050 u 

0.050 u 

SUMMARY OF ORGANIC COMPOUNDS - EQUIPMENT RINSATE BLANKS 
SITE INVESTIGATION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

104-RS02 

1 l/13/1999 

0.10 u 

0.10 u 

0.10 u 

0.050 u 

1.0 u 

2.0 u 

1.0 u 

1.0 u 

1.0 u 

1.0 u 

1.0 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 

0.050 u 

0.50 u 

5.0 u 

0.050 u 

0.050 u 

0.050 u 

0.050 u 

0.050 u 

0.050 u 

104-RS03 

1 l/13/1999 

0.10 u 

0.10 u 

0.10 u 

0.050 u 

1.0 u 

2.0 u 

1.0 u 

1.0 u 

1.0 u 

1.0 u 

1.0 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 

0.050 u 

0.50 u 

5.0 u 

0.050 u 

0.050 u 

0.050 u 

0.050 u 

0.050 u 

0.050 u 

104-RS04 

1 l/13/1999 

0.12 u 

0.12 u 

0.12 u 

0.062 U 

1.2 u 

2.5 U 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

1.2 u 

0.12 u 

0.062 U 

0.12 u 

0.12 u 

0.12 u 

0.12 u 

0.12 u 

0.062 U 

0.062 U 

0.62 U 

6.2 U 

0.062 U 

0.062 U 

0.062 U 

0.062 U 

0.062 U 

0.062 U 
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Explosives (NG) 

1,3,5-TNB 

1,3-DNB 

2,4,6-TNT 

2,4-DNT 

2,6-DNT 

2-NT 

2-am-4,6-DNT 

3-NT 

4-NT 

4-am-2,6-DNT 

HMX 

NB 

RDX 

TETRYL 

104-RSOl 

1 l/13/1999 

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 

1.0 u 

1.0 u 

1.0 u 

1.0 u 

1.0 u 

SUMMARY OF ORGANIC COMPOUNDS - EQUIPMENT RINSATE BLANKS 
SITE INVESTIGATION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CMEATNAM ANNEX SITE 

104-RS02 104-RS03 104-RS04 

1 l/13/1999 1 l/13/1999 1 l/13/1999 

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 

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 

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 

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 

1.0 u 

1.0 u 

1.0 u 

1.0 u 

1.0 1J 

1.0 u 
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Metal (ug/L) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

104-RSOl 

1 l/13/1999 

49.10 J 

2.2 u 

3.4 u 

11.30 J 

0.66 u 

0.34 u 

85.4 u 

6.2 U 

6.2 U 

5.4 u 

0.2 u 

37.50 J 

1.4 u 

143.00 J 

3.9 u 

0.06 U 

6U 

247.00 J 

3u 

3.9 u 

86.50 J 

2.4 U 

5.7 u 

9.80 J 

SUMMARY OF UNFILTERED INORGANIC CONSTITUENTS - EQUIPMENT RINDSATE BLANKS 
SITE INVESTIGATION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

104-RS02 

1 l/13/1999 

44 u 

2.30 J 

3.4 u 

4.1 u 

0.66 u 

0.34 u 

85.4 U 

6.2 U 

6.2 U 

5.4 u 

0.2 u 

58.30 J 

1.4 u 

117 u 

3.9 u 

0.06 U 

6U 

209 u 

3u 

3.9 u 

42.3 U 

2.4 U 

5.7 u 

11.30 J 

104-RS03 

11113/1999 

44 u 

2.2 u 

3.4 u 

4.1 u 

0.66 u 

0.34 u 

85.4 u 

6.2 U 

6.2 U 

5.4 u 

0.2 u 

27.40 J 

1.4 u 

117 u 

3.9 u 

0.06 U 

6U 

250.00 J 

3u 

3.9 u 

42.3 U 

2.4 U 

5.7 u 

9.80 J 

104-RS04 

1 l/13/1999 

44 u 

2.2 u 

3.4 u 

4.1 u 

0.66 u 

0.34 u 

85.4 U 

6.2 U 

6.2 U 

5.4 u 

0.2 u 

57.60 J 

1.50 J 

182.00 J 

3.9 u 

0.06 U 

6U 

269.00 J 

3u 

3.9 U 

42.3 U 

2.4 U 

5.7 u 

9.80 J 

QAQc.. _, RBi 





Volatiles (uglkg) 

I,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

l,l-Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disultide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methylene Chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

Site 4 Data.xls, SSo 

4.HAOl-00 

11/12/1999 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

5B 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

1!.24 U 

11.24 U 

11.24 U 

11.24 U 

IB 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

4-HAO2-00 

1 l/12/1999 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

8B 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

13.42 U 

25 

SURFACE SOIL - ORGANIC COMPOUNDS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

4-HA02-OOD 

1 l/12/1999 

11.87 U 

11.87 u 

11.87 U 

11.87 u 

11.87 u 

11.87 u 

11.87 u 

11.87 u 

11.87 u 

11.87 u 

11.87 u 

11.87 u 

11.87 u 

11.87 U 

11.87 u 

11.87 u 

11.87 U 

11.87 u 

11.87 u 

11.87 u 

11.87 u 

Il.87 u 

11.87 u 

11.87 u 

11.87 u 

11.87 U 

11.87 U 

11.87 u 

11.87 u 

11.87 u 

11.87 u 

11.87 u 

11.87 U 

CHEATHAM ANNEX SITE 

4-HAo3-00 4-HAo4-00 

11/12/1999 1 l/12/1999 

11.58 u 14.79 u 

11.58 u 14.79 UL 

11.58 u 14.79 u 

11.58 u 14.79 u 

11.58 u 14.79 u 

11.58 u 14.79 U 

11.58 u 14.79 u 

11.58 u 14.79 U 

11.58 u 14.79 u 

11.58 u 14.79 u 

11.58 u 14.79 u 

11.58 u 14.79 UL 

11.58 u 14.79 u 

11.58 U 14.79 u 

11.58 U 14.79 U 

11.58 u 14.79 U 

11.58 U 14.79 u 

11.58 u 14.79 u 

11.58 u 14.79 u 

11.58 u 14.79 u 

11.58 u 14.79 UL 

11.58 u 14.79 U 

11.58 u 14.79 u 

11.58 u 14.79 u 

11.58 u 14.79 u 

11.58 u 14.79 UL 

QB 11 B 

11.58 u 14.79 UL 

11.58 u 14.79 UL 

11.58 u 14.79 UL 

11.58 u 14.79 u 

11.58 U 14.79 U 

11.58 u 14.79 UL 
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4-HA05-00 

1 l/12/1999 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UR 

11 B 

14.79 UR 

14.79 UR 

14.79 UR 

14.79 UK 

14.79 UR 

14.79 UR 

4-HAO6-00 

1 l/12/1999 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 IJL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 UL 

12.07 111, 

12.07 UL 

04/25/2000 



Semivolatiles (uglkg) 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,2’-oxybis(l-Chloropropan 

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 phenylether 

4-Chloro-3-Methylphenol 

4-Chloroaniline 

4-Chlorophenyl-phenylether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrpne 

Site 4 L ,.xls, sso 

4-HAOl -00 

1 l/12/1999 

380 U 

380 U 

380 U 

380 U 

380 U 

960 u 

380 U 

380 U 

380 u 

960 u 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

960 U 

380 U 

380 U 

960 U 

960 U 

380 U 

380 U 

380 U 

380 U 

380 U 

960 u 

960 u 

380 U 

380 U 

380 U 

380 U 

380 U 

4-HAO2-00 

1 l/12/1999 

2100 u 

2100 u 

2100 u 

2100 u 

2100 u 

5200 U 

2100 u 

2100 u 

2100 u 

5200 U 

2100 u 

2100 u 

2100 u 

2100 u 

2100 u 

2100 u 

5200 U 

2100 u 

2100 u 

5200 U 

5200 U 

2100 u 

2100 u 

2100 u 

2100 u 

2100 u 

5200 U 

5200 U 

330 J 

2100 u 

530 J 

1100 J 

950 J 

SURFACE SOIL - ORGANIC COMPOUNDS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

4-HA02-OOD 

11/12/1999 

2100 u 

2100 u 

2100 u 

2100 u 

2100 u 

5200 u 

2100 u 

2100 u 

2100 u 

5200 U 

2100 u 

2100 u 

2100 u 

2100 u 

2100 u 

2100 u 

5200 U 

2100 u 

2100 u 

5200 U 

5200 U 

2100 u 

2100 u 

2100 u 

2100 u 

2100 u 

5200 U 

5200 U 

2100 u 

2100 u 

2100 u 

290 J 

440 J 

CHEATHAM ANNEX SITE 

4-HAo3-00 4-HAo4-00 

11/12/1999 11/12/1999 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

1000 u 6600 u 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

1000 u 6600 u 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

1000 u 6600 u 

400 u 2600 U 

400 u 2600 U 

1000 u 6600 u 

1000 u 6600 u 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

1000 u 6600 u 

1000 u 6600 u 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

Pt,. LOf5 

4-HAo5-00 

1 l/12/1999 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

14000 u 

5500 u 

5500 u 

5500 u 

14000 u 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

14000 II 

5500 u 

5500 u 

14000 u 

14000 u 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

14000 u 

14000 u 

5500 u 

5500 U 

5500 u 

1100 J 

2300 J 

4-HAO6-00 

11/12/1999 

3900 U 

3900 U 

3900 U 

3900 u 

3900 u 

9700 u 

3900 U 

3900 u 

3900 u 

9700 u 

3900 u 

3900 u 

3900 u 

3900 u 

3900 u 

3900 u 

9700 II 

3900 u 

3900 U 

9700 u 

9700 u 

3900 U 

3900 u 

3900 U 

3900 U 

3900 U 

9700 U 

9700 u 

3900 u 

3900 U 

1700 J 

8800 

7000 



Semivolatiles (uglkg) (Cont) 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoanthene 

Bis(2-chloroethoxy)Methane 

Bis(2-chloroethyl)Ether 

Bis(2-EthylhexyBPhthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)Anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethyl Phthalate 

Di-n-Butylphthalate 

Di-n-Octyl Phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno( 1,2,3-cd)Pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitroso-Di-n-Propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Site 4 Data.xls, SSo 

4-HAOl-00 

11/12/1999 

380 U 

380 U 

380 U 

380 U 

380 U 

49 B 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 u 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

960 U 

380 U 

380 u 

380 U 

4-HAO2-00 

11/12/1999 

1100 J 

650 J 

770 J 

2100 u 

2100 u 

16000 

2100 u 

250 J 

1300 J 

2100 u 

2100 u 

2100 u 

2100 u 

2100 u 

2100 u 

2700 

250 J 

2100 u 

2100 u 

2100 u 

2100 u 

600 J 

2100 u 

2100 u 

2100 u 

2100 u 

2100 u 

5200 U 

2400 

2100 u 

2300 

SURFACE SOIL - ORGANIC COMPOlJNDS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

4-HA02-OOD 

11/12/1999 

320 J 

340 J 

470 J 

2100 u 

2100 u 

3000 

2100 u 

2100 u 

520 J 

2100 u 

2100 u 

2100 u 

2100 u 

2100 u 

2100 u 

660 J 

2100 u 

2100 u 

2100 u 

2100 u 

2100 u 

250 J 

2100 U 

2100 u 

2100 u 

2100 u 

2100 u 

5200 U 

560 J 

2100 u 

800 J 

CHEATHAM ANNEX SITE 

4-HAo3-00 4-HA04-00 

I l/12/1999 I l/12/1999 

76 J 330 J 

61 J 2600 U 

53 J 320 J 

400 u 2600 U 

400 u 2600 U 

100 B 11000 

400 u 2600 U 

400 u 2600 U 

75 J 410 J 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

41 B 9900 

400 u 2600 U 

49 J 510 J 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

48 J 2600 U 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

400 u 2600 U 

1000 u 6600 u 

400 u 2600 U 

400 u 2600 U 

46 J 440 J 

Page 3 of 5 

4-HAO5-00 

1 l/12/1999 

1700 J 

1200 J 

1700 J 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

2200 J 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

1800 J 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

1300 J 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

14000 u 

1400 J 

5500 U 

3000 J 

4-HA06-00 

11/12/1999 

6800 

3400 J 

6800 

3900 U 

3900 U 

3900 u 

3900 u 

3900 U 

8600 

1400 J 

3900 u 

3900 u 

3900 U 

3900 u 

3900 u 

14000 

3900 U 

3900 u 

3900 U 

3900 u 

3900 U 

3400 J 

3900 u 

3900 U 

3900 u 

3900 U 

3900 U 

9700 U 

5500 

3900 u 

11000 

04/25/2000 



Pesticides/PCBs (ug/kg) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC 

alpha-Chlordane 

gamma-Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

4-HAOI-00 

1 l/12/1999 

3.8 u 

3.8 u 

3.8 u 

2u 

3s u 

II u 

3s u 

3s u 

3s u 

3s u 

53 

2u 

2u 

2u 

2u 

2u 

2u 

3.8 u 

2u 

4.4 .I 

3.8 u 

6.3 J 

3.8 u 

3.8 u 

2u 

2u 

20 u 

200 u 

4-HAO2-00 

1 l/12/1999 

4.2 U 

9.6 J 

75 

2.1 u 

42 U 

85 u 

42 U 

42 U 

42 U 

42 U 

64 J 

2.1 u 

2.1 u 

2.1 u 

2.1 u 

2.1 u 

2.1 u 

4.2 U 

2.1 u 

4.2 U 

4.2 U 

4.2 U 

4.2 U 

4.2 U 

2.1 u 

2.1 u 

21 u 

210 u 

SURFACE SOIL - ORGANIC COMPOUNDS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

4-HA02-OOD 

1 I/12/1999 

4.2 U 

4.2 U 

4.6 J 

2.2 u 

42 U 

85 u 

42 U 

42 U 

42 U 

42 U 

15 J 

2.2 u 

2.2 u 

2.2 u 

2.2 u 

2.2 u 

2.2 u 

4.2 U 

2.2 u 

4.2 U 

4.2 U 

4.2 U 

4.2 U 

4.5 

2.2 u 

2.2 u 

22 u 

220 u 

4-HAo3-00 

11/12/1999 

4u 

4u 

4u 

2.1 u 

40 u 

82 u 

40 u 

40 u 

40 u 

40 u 

53 J 

2.1 u 

2.1 u 

2.1 u 

2.1 u 

2.1 u 

2.1 u 

4u 

2.1 u 

5.1 J 

4u 

4u 

4u 

4u 

2.1 u 

2.1 u 

21 u 

210 u 

4-H‘404-00 

I i/12/1999 

5.2 U 

43 J 

9.4 

2.7 U 

52 u 

110 u 

52 U 

52 u 

52 u 

52 U 

600 J 

2.7 U 

2.1 u 

2.7 U 

2.7 U 

2.7 U 

2.7 U 

5.2 u 

2.7 U 

5.2 u 

5.2 U 

5.2 u 

5.2 U 

5.2 U 

2.7 u 

2.7 U 

27 U 

270 U 

4-HAo5-00 

1 l/12/1999 

21 u 

27 U 

220 K 

33 K 

270 U 

560 U 

270 U 

1000 K 

270 U 

270 U 

2700 K 

14 u 

14 u 

14 u 

14 u 

14 u 

15 K 

27 U 

14 u 

27 U 

27 U 

28 K 

77 K 

87 K 

14 u 

14 u 

140 u 

1400 u 

4-HA06-00 

1 l/12/1999 

7.6 K 

3.9 u 

IS K 

2u 

39 u 

79 u 

39 u 

39 u 

39 u 

39 u 

91 K 

2u 

2u 

2 u 

2u 

2u 

2u 

3.9 u 

2u 

3.9 u 

3.9 u 

3.9 u 

3.9 u 

3.9 u 

2u 

2u 

20 u 

200 u 

Site 4 L . ..n.xls. sso b,,,4Of5 J4/25/2000 



Explosives (uglkg) 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetql 

4-HAOl-00 

1 l/12/1999 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

4-HAO2-00 

1 l/12/1999 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

SURFACE SOIL - ORGANIC COMPOUNDS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

4-HA02-OOD 

1 l/12/1999 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

4-HAo3-00 

11/12/1999 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

4-HAo4-00 

1 l/12/1999 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

4-HAo5-00 

11112/1999 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

I-HAO6-00 

1 l/12/1999 

480 u 

480 u 

480 u 

480 u 

480 u 

480 u 

480 u 

480 u 

480 u 

480 u 

480 u 

480 u 

480 u 

480 u 

Site 4 Data.xls, SSo Page 5 of 5 04/25/2000 



Inorganics (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

4-HAOl-00 

1 l/12/1999 

4560 L 

0.49 u 

2.9 L 

20.3 J 

0.33 B 

0.08 u 

3750 

9.4 

1.4 u 

4.5 B 

0.02 UL 

8900 L 

12.8 

619 J 

48.7 

0.04 J 

2.2 B 

789 J 

0.67 U 

2.8 B 

24.4 B 

0.54 UL 

13.9 

28.6 B 

4-HAO2-00 

11/12/1999 

5810 L 

0.46 U 

2.7 L 

36.6 J 

0.64 B 

0.07 u 

1440 

8.7 

2.8 J 

10.5 

0.12 L 

9840 L 

22.7 

514 J 

233 

0.31 

3.8 B 

283 B 

0.63 U 

2.6 B 

23.1 B 

0.5 UL 

13.9 

106 

SURFACE SOIL - INORGANIC CONSTITUENTS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

4-HA02-OOD 

1 l/12/1999 

7160 L 

0.55 u 

2.6 L 

27.1 J 

0.36 B 

0.08 u 

1110 J 

9.6 

3.7 J 

12 

0.13 L 

8570 L 

24 

669 J 

127 

0.36 

4.1 B 

366 J 

0.75 u 

3B 

22.6 B 

0.6 UL 

15.i 

102 

4-HAo3-00 

1 l/12/1999 

6760 L 

0.47 u 

3L 

25.5 J 

0.35 B 

0.07 u 

8420 

11.8 

1.7 J 

3.8 B 

0.02 UL 

8910 L 

11.6 

800 J 

43.2 

0.09 J 

4B 

928 J 

0.64 U 

2.4 B 

72.9 B 

0.51 UL 

16.6 

32.5 B 

4-HA04-00 

1 l/12/1999 

9560 L 

0.67 J 

4.1 L 

164 

0.68 B 

0.74 J 

7320 

16.9 

4.1 J 

26 

0.03 UL 

14600 I, 

39.5 

1110 J 

151 

0.76 

10.1 J 

798 J 

1J 

5.2 B 

73.8 B 

0.72 UL 

22.2 

273 

4-HAo5-00 

1 l/12/1999 

6260 L 

12.6 

3.5 L 

68 

0.65 B 

3.3 

6670 

19 

4.6 J 

150 

0.11 L 

14300 L 

129 

2010 

175 

0.88 

12.1 

1420 

0.81 U 

5.2 B 

60.5 B 

0.65 UL 

23.5 

324 

4-HAO6-00 

I l/12/1999 

6320 L 

0.44 UJ 

2.7 L 

101 J 

0.32 B 

0.34 u 

2940 

56.6 

8.8 J 

17.8 J 

0.07 L 

61700 L 

105 J 

2140 

302 J 

0.06 J 

39.6 

961 J 

0.6 U 

20.6 L 

73.1 B 

1.1 L 

35.7 J 

122 J 
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Volatiles (uglkg) 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,1-Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

tram-1,3-Dichloropropene 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methylene Chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

Site 4 Data.xls, SBo 

4-HAOl-02 

1 l/12/1999 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

7B 

10.93 u 

10.93 u 

35 

10.93 u 

10.93 u 

10.93 u 

4-HA0 I-02D 

1 l/12/1999 

11.36 U 

11.36 U 

11.36 U 

11.36 U 

11.36 U 

11.36 U 

11.36 U 

11.36 U 

11.36 U 

11.36 U 

2B 

11.36 U 

11.36 U 

3B 

11.36 U 

11.36 U 

11.36 U 

11.36 U 

11.36 U 

11.36 U 

11.36 U 

11.36 U 

11.36 U 

11.36 U 

11.36 U 

11.36 U 

7B 

11.36 U 

11.36 U 

23 

11.36 U 

11.36 U 

11.36 U 

SUBSURFACE SOIL - ORGANIC COMPOUNDS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

4-HAO2-02 

1 l/12/1999 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

SJ 

13.72 U 

13.72 U 

43 B 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

25 

7B 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

13.72 U 

CHEATHAM ANNEX SITE 

4-HAO3-02 4-HAo4-0 1 

1 l/12/1999 11/12/1999 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

17 B 13 B 

14.17 u 20.41 U 

35 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

14.17 u 20.41 U 

Page 1 of5 

4-HAo5-01 

1 l/12/1999 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

12 B 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

13.04 u 

I-HAO6-02 

1 l/12/1999 

12.75 U 

12.75 UL 

12.75 U 

12.75 U 

12.75 U 

12.75 U 

12.75 U 

12.75 U 

12.75 U 

12.75 U 

12.75 U 

12.75 UL 

12.75 U 

12.75 U 

12.75 U 

12.75 U 

12.75 U 

12.75 U 

12.75 U 

12.75 U 

12.75 UL 

12.75 U 

12.75 U 

12.75 U 

12.75 U 

12.75 UL 

20 B 

12.75 UL 

12.75 UL 

12.75 UL 

12.75 U 

12.75 U 

12.75 UL 



Semivolatiles (uglkg) 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,2’-oxybis(lXhloropropane) 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2Chloronaphthalene 

2Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3,3’-Dichlorobenzidinc 

3-Nitroaniline 

4,6-Dinitro-2-Methylphenol 

4-Bromophenyl phenylether 

4-Chloro-3-Methylphenol 

4-Chloroaniline 

4ChlorophenyLphenylether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrv 

Site 4 L . ..xls. SBo 

4-HAOl-02 

1 l/12/1999 

370 u 

370 u 

370 u 

370 u 

370 u 

930 u 

370 u 

370 u 

370 u 

930 u 

370 u 

370 u 

370 u 

370 u 

370 u 

370 u 

930 u 

370 u 

370 u 

930 u 

930 u 

370 u 

370 u 

370 u 

370 u 

370 u 

930 u 

930 u 

370 u 

370 u 

370 u 

370 u 

370 u 

4-HA0 1-02D 

1 l/12/1999 

370 u 

370 u 

370 u 

370 u 

370 u 

940 u 

370 u 

370 u 

370 u 

940 u 

370 u 

370 u 

370 u 

370 u 

370 u 

370 u 

940 u 

370 u 

370 u 

940 u 

940 u 

370 u 

370 u 

370 u 

370 u 

370 u 

940 u 

940 u 

370 u 

370 u 

370 u 

370 u 

52 J 

SUBSURFACE SOIL - ORGANIC COMPOUNDS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

4-HAO2-02 

1 l/12/1999 

CHEATHAM ANNEX &TE 

4-HA03-02 4-HAo4-0 1 

1 l/12/1999 1 l/12/1999 

4-HAo5-01 

1 l/12/1999 

480 U 

480 U 

480 U 

480 U 

480 u 

1200 u 

480 u 

480 U 

480 U 

1200 u 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

1200 u 

480 U 

480 U 

1200 u 

1200 u 

480 U 

480 u 

480 U 

480 U 

480 u 

1200 u 

1200 u 

480 U 

480 u 

480 U 

77 J 

110 J 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

29000 UJ 42000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

29000 UJ 42000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

29000 UJ 42000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

29000 UJ 42000 UJ 

29000 UJ 42000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

29000 UJ 42000 UJ 

29000 UJ 42000 UJ 

11000 IJJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

Paa- L of 5 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

11000 u 

4300 u 

4300 u 

4300 u 

11000 u 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

11000 u 

4300 u 

4300 u 

11000 u 

11000 u 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

11000 u 

11000 u 

4300 u 

4300 u 

4300 u 

4300 u 

550 J 

4-HAO6-02 

1 l/12/1999 

3800 U 

3800 U 

3800 U 

3800 U 

3800 U 

9500 u 

3800 u 

3800 U 

3800 u 

9500 u 

3800 u 

3800 U 

3800 u 

3800 u 

3800 U 

3800 U 

9500 u 

3800 U 

3800 u 

9500 u 

9500 u 

3800 U 

3800 u 

3800 U 

3800 u 

3800 U 

9500 CJ 

9500 U 

3800 u 

3800 U 

3800 U 

500 .I 

600 J 



3 

Semivolatiles (uglkg) (Cout) 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

BenzoQFIuoanthene 

Bis(2-chloroethoxy)Methane 

Bis(2-chloroethyl)Ether 

Bis(2-Ethylhexyl)Phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)Anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethyl Phthalate 

Di-n-Butylphthalate 

Di-n-Octyl Phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno( 1,2,3-cd)Pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitroso-Di-n-Propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Site 4 Data.xls, SBo 

4X401-02 4-HA0 I-02D 

11/12/1999 1 l/12/1999 

51 J 

43 J 

370 u 

370 u 

370 u 

650 

370 u 

370 u 

45 J 

370 u 

370 u 

370 u 

370 u 

370 u 

370 u 

43 J 

370 u 

370 u 

370 u 

370 u 

370 u 

39 J 

370 u 

370 u 

370 u 

370 u 

370 u 

930 u 

370 u 

370 u 

44 J 

89 J 

44 J 

59 J 

370 u 

370 u 

530 

370 u 

370 u 

69 J 

370 u 

370 u 

370 u 

370 u 

370 u 

370 u 

57 J 

370 u 

370 u 

370 u 

370 u 

370 u 

48 J 

370 u 

370 u 

370 u 

370 u 

370 u 

940 u 

370 u 

370 u 

59 J 

“), 
i’ 

SUBSURFACE SOIL - ORGANIC COMPOUNDS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

4-HAO2-02 

1 l/12/1999 

130 J 

79 J 

64 J 

480 U 

480 U 

670 

480 U 

480 U 

130 J 

480 U 

480 u 

480 u 

480 U 

66 B 

480 u 

160 J 

480 U 

480 U 

480 U 

480 U 

480 U 

66 J 

480 u 

480 U 

480 U 

480 U 

480 U 

1200 u 

100 J 

480 u 

210 J 

CHEATHAM ANNEX SITE 

4-HAO3-02 4-HAo4-01 

1 l/12/1999 1 l/12/1999 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

63000 J 2600 B 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

5700 B 90000 J 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

29000 UJ 42000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 

11000 UJ 17000 UJ 
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4-HAo5-01 

1 l/12/1999 

510 J 

4300 u 

490 J 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

880 J 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

4300 u 

11000 u 

4300 u 

4300 u 

930 J 

4-HA06-02 

1 l/12/1999 

490 J 

440 J 

760 J 

3800 U 

3800 U 

3800 U 

3800 u 

3800 U 

620 J 

3800 u 

3800 U 

3800 u 

3800 u 

3800 U 

3800 U 

880 J 

3800 u 

3800 u 

3800 U 

3800 u 

3800 U 

3800 u 

3800 u 

3800 LJ 

3800 u 

3800 u 

3800 u 

9500 U 

400 J 

3800 u 

670 J 

04/25/2000 



PesticideslPCBs (ug/kg) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Aldrin 

Aroclor-10 16 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC 

alpha-Chlordane 

gamma-Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan 11 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

4X401-02 

1 l/12/1999 

3.7 u 

3.1 u 

3.1 u 

1.9 u 

31 u 

15 u 

3lU 

37 u 

37 u 

39 

50 J 

1.9 u 

1.9 u 

1.9 u 

1.9 u 

1.9 u 

1.9 u 

3.7 u 

1.9 u 

11 J 

3.1 u 

3.7 u 

3.1 u 

3.7 u 

1.9 u 

1.9 u 

19 u 

190 u 

4-HAOI-02D 

1 l/12/1999 

3.7 u 

3.1 u 

3.1 u 

1.9 u 

3lU 

76 u 

31 u 

31 u 

37 u 

49 

76 J 

1.9 u 

1.9 u 

1.9 u 

1.9 u 

1.9 u 

1.9 u 

3.1 u 

1.9 u 

14 J 

3.7 u 

3.7 u 

3.1 u 

3.1 u 

1.9 u 

1.9 u 

19 u 

190 u 

SUBSURFACE SOIL - ORGANIC COMPOUNDS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

4-HAO2-02 

1 l/12/1999 

4.5 L 

5.3 

5.8 

2.5 UL 

48 UL 

97 UL 

48 UL 

48 UL 

48 UL 

48 UL 

48 UL 

2.5 UL 

2.5 UL 

2.5 UL 

2.5 UL 

2.5 UL 

2.5 UL 

4.8 UL 

2.5 UL 

4.8 UL 

4.8 UL 

4.8 UL 

4.8 UL 

4.8 UL 

2.5 UL 

2.5 UL 

25 UL 

250 UL 

4-HAO3-02 

1 l/12/1999 

4.6 U 

4.6 U 

4.6 U 

2.4 U 

46 U 

93 u 

46 U 

46 U 

46 u 

46 U 

51 K 

2.4 U 

2.4 U 

2.4 U 

2.4 U 

2.4 U 

2.4 U 

4.6 U 

2.4 U 

6.5 K 

4.6 II 

4.6 U 

4.6 U 

4.6 U 

2.4 U 

2.4 U 

24 U 

240 U 

4-HAo4-01 

1 l/12/1999 

6.7 U 

24 J 

13 J 

3.4 u 

67 U 

140 u 

67 U 

61 U 

67 U 

67 U 

330 J 

3.4 u 

3.4 u 

3.4 u 

3.4 u 

3.4 u 

3.4 u 

6.7 u 

3.4 u 

6.7 U 

6.7 U 

6.7 U 

6.7 U 

8.9 J 

3.4 u 

3.4 IJ 

34 u 

340 u 

4-HAo5-01 

1 l/12/1999 

4.3 u 

10 J 

150 L 

27 J 

43 u 

87 U 

43 u 

2300 L 

43 u 

43 u 

1600 L 

2.2 u 

2.2 u 

2.2 u 

2.2 u 

2.4 J 

4.3 J 

4.3 u 

2.2 u 

4.3 u 

4.3 u 

4.3 u 

4.3 u 

19 J 

9.9 J 

2.2 u 

25 J 

220 u 

4-HA06-02 

1 l/12/1999 

3.8 U 

3.8 U 

8.4 J 

1.9 u 

38 U 

76 U 

38 U 

38 U 

38 U 

38 U 

38 U 

1.9 u 

1.9 u 

1.9 u 

1.9 u 

1.9 u 

1.9 u 

3.8 U 

1.9 u 

3.8 U 

3.8 U 

3.8 U 

3.8 U 

3.8 U 

1.9 u 

1.9 u 

19 u 

190 u 
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Explosives @g/kg) 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amine-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

4-HAOl-02 

1 l/12/1999 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

4-HAOl-02D 

1 l/12/1999 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

SUBSURFACE SOIL - ORGANIC COMPOUNDS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

4-IJAO2-02 

1 l/12/1 999 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

I-HAO3-02 

1 l/12/1999 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

4-IIAO4-0 1 

1 I/12/1999 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

4-HAo5-01 

1 l/12/1999 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

I-HAO6-02 

1 l/12/1999 

480 U 

480 U 

480 U 

480 U 

480 U 

480 u 

480 U 

480 U 

480 U 

480 U 

480 ii 

480 u 

480 U 

480 u 
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Inorganics (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

4-HAOl-02 

1 l/12/1999 

8440 L 

0.46 U 

2.1 L 

34.2 J 

0.47 B 

0.07 u 

2940 

11.5 

1.9 J 

9 

0.02 UL 

8260 L 

15.8 

606 J 

49.1 

0.08 J 

3.4 B 

640 J 

0.62 U 

2.3 B 

36.8 B 

0.5 UL 

16.2 

643 

4-HA0 I-02D 

1 l/12/1999 

7450 L 

0.44 u 

2.2 L 

29.5 J 

0.38 B 

0.07 u 

3140 

12 

2J 

4.6 B 

0.02 UL 

8660 L 

14.5 

538 J 

71.3 

0.09 J 

3.2 B 

554 J 

0.6 U 

2.9 B 

22.3 B 

0.48 UL 

17.8 

198 

/ 

SUBSURFACE SOIL - INORGANIC CONSTITUENTS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

4X402-02 

1 l/12/1999 

3610 L 

0.53 u 

1.8 L 

20.2 J 

0.31 B 

0.08 U 

478 J 

6.9 

1.6 J 

4.4 B 

0.03 UL 

4960 L 

11.3 

327 J 

28.3 

0.1 J 

3.5 B 

249 B 

0.78 J 

1.6 B 

11.6 B 

0.58 UL 

10.1 B 

28.6 B 

4-HAO3-02 

1 l/12/1999 

9660 L 

0.53 u 
2.9 L 

48 J 

0.39 B 

0.08 U 

4060 

15.9 

4.3 J 

40.4 

0.03 UL 

19300 L 

45.3 

499 J 

120 

0.91 

17.3 

566 J 

0.12 u 
5.8 B 

37.4 B 

0.58 UL 

12.2 

334 

4-HAo4-01 

I1/12/1999 

7520 L 

0.69 U 

3.9 L 

241 

0.4 B 

0.96 J 

5970 

13.4 

3.8 J 

30 

0.44 L 

12100 L 

42.3 

812 J 

105 

0.9 

13.6 

531 J 

0.94 u 

3.9 B 

57.1 B 

0.75 UL 

17.1 

373 

4-HAo5-01 

1 l/12/1999 

5850 L 

1.1 

3.7 L 

30.6 J 

0.55 B 

1.2 J 

3240 

17.4 

2.8 J 

30.1 

0.03 UL 

12700 L 

36.2 

1310 J 

40.4 

0.44 

1.7 B 

1700 

0.79 u 

3.1 B 

48.7 B 

0.63 UL 

20.5 

150 

4-IL406-02 

1 l/12/1999 

3550 L 

1.1 

4.2 L 

33.2 J 

0.35 B 

0.15 u 

2460 

29.2 

3.6 J 

19.4 

0.02 UL 

28000 L 

29.7 

1730 

114 

0.05 J 

20.4 

920 

0.66 u 

8.5 L 

31 B 

0.53 IJL 

20.8 

236 
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Volatiles (uglkg) 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

l,l-Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methylene Chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

Site 4 Data.xls, SDo 

4-SD02-00 

1 l/14/1999 

20.49 UL 

20.49 UL 

20.49 UL 

20.49 UL 

20.49 UL 

20.49 UL 

20.49 UL 

20.49 UL 

20.49 UL 

20.49 UL 

15 B 

20.49 UL 

20.49 UL 

44 B 

20.49 UL 

20.49 UL 

20.49 UL 

20.49 UL 

20.49 UL 

20.49 UL 

20.49 UL 

20.49 UL 

20.49 UL 

20.49 UL 

20.49 UL 

20.49 UL 

18 B 

20.49 UL 

20.49 UL 

3L 

20.49 UL 

20.49 UL 

20.49 UL 

4-SD02-01 

1 l/14/1999 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

21 B 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

16 B 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

14.88 U 

SEDIMENT - ORGANIC COMPOUNDS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

4-SD03-00 

1 l/13/1999 

17.53 u 

17.53 u 

17.53 u 

17.53 u 

17.53 u 

11.53 u 

17.53 u 

17.53 u 

17.53 u 

17.53 u 

17.53 u 

17.53 u 

17.53 u 

17 B 

17.53 u 

17.53 u 

17.53 u 

17.53 u 

17.53 u 

17.53 u 

17.53 u 

17.53 u 

17.53 u 

17.53 u 

17.53 u 

17.53 u 

39 B 

17.53 u 

11.S3 U 

17.53 u 

17.53 u 

17.53 u 

17.53 u 

4-SD03-01 

1 l/13/1999 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

2J 

24 B 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

36 B 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

13.89 U 

4-SD04-00 

11/13/1999 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

10 B 

19.85 U 

19.85 U 

23 B 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

35 

12 B 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

19.85 U 

10 J 
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4-SD04-OOD 

1 l/13/1999 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

12 B 

26.4 U 

26.4 U 

36 B 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

15 B 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

4-SD04-0 1 

1 l/13/1999 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

22 B 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

15.98 II 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

36 B 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

15.98 U 

4-SEDOI -00 

1 l/12/1999 

15.81 U 

15.81 U 

15.81 U 

15.81 U 

15.81 U 

15.81 U 

15.81 U 

15.81 U 

15.81 U 

15.81 U 

12 J 

15.81 U 

15.81 U 

37 B 

15.81 U 

15.81 U 

15.81 U 

15.81 U 

15.81 U 

15.81 U 

15.81 U 

15.81 U 

15.81 U 

IS.81 U 

15.81 U 

25 

24 B 

15.81 U 

IS.81 U 

15.81 U 

15.81 U 

15.81 U 

15.81 U 

4-SEDOI-01 

I II1211999 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

78 

16.9 U 

16.9 U 

26 B 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

21 B 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

16.9 U 

04/25/2000 



Semivolatiles @g/kg) 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,2’-oxybis(l-Chloropropan 

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 

cl-Bromophenyl phenylether 

4-Chloro-3-Methylphenol 

4-Chloroaniline 

4-Chlorophenyl-phenylether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Site 4 ..xls, SDo 

4-SD02-00 

I l/14/1999 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

3100 u 

1200 u 

1200 u 

1200 u 

3100 u 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

3100 u 

1200 u 

1200 u 

3100 u 

3100 u 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

3100 u 

3100 u 

1200 u 

1200 u 

1200 u 

260 J 

260 J 

4-SD02-01 

1 l/14/1999 

470 u 

470 u 

470 u 

470 u 

470 u 

1200 u 

470 u 

470 u 

470 u 

1200 u 

470 u 

470 u 

470 u 

470 u 

470 u 

470 u 

1200 u 

470 u 

470 u 

1200 u 

1200 u 

470 u 

470 u 

470 u 

470 u 

470 u 

1200 u 

1200 u 

470 u 

470 u 

470 u 

230 J 

240 J 

SEDIMENT - ORGANIC COMPOUNDS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

4-SD03-00 

1 l/13/1999 

530 u 

530 u 

530 u 

530 u 

530 u 

1300 u 

530 u 

530 u 

530 u 

1300 u 

530 u 

530 u 

530 u 

530 u 

530 u 

530 u 

1300 u 

530 u 

530 u 

1300 u 

1300 u 

530 u 

530 u 

530 u 

530 u 

530 u 

1300 u 

1300 u 

530 u 

530 11 

530 u 

170 J 

170 J 

4-SD03-0 1 

11113/1999 

410 u 

410 u 

410 u 

410 u 

410 u 

1000 u 

410 u 

410 u 

410 u 

1000 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

1000 u 

410 u 

410 u 

1000 u 

1000 u 

410 u 

410 u 

410 u 

410 u 

410 u 

1000 u 

1000 u 

410 u 

410 u 

410 u 

410 u 

410 u 

4-SD04-00 

1 l/13/1999 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

3000 u 

1200 u 

1200 u 

1200 u 

3000 u 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

3000 u 

1200 u 

1200 u 

3000 u 

3000 u 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

3000 u 

3000 u 

1200 u 

1200 u 

1200 u 

290 J 

330 J 

l-,.+ L of 5 

4-SD04-OOD 

1 l/13/1999 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

4000 u 

1600 U 

1600 U 

1600 U 

4000 u 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

4000 u 

1600 U 

1600 U 

4000 u 

4000 u 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

4000 u 

4000 u 

1600 U 

1600 U 

1600 U 

270 J 

340 J 

4-SD04-01 

1 l/13/1999 

490 u 

490 u 

490 u 

490 u 

490 u 

1200 u 

490 u 

490 u 

490 u 

1200 u 

490 u 

490 u 

490 u 

490 u 

490 u 

490 u 

1200 u 

490 u 

490 u 

1200 u 

1200 u 

490 u 

490 u 

490 u 

490 u 

490 u 

1200 u 

1200 u 

490 II 

490 u 

490 u 

II0 J 

130 J 

4-SEDOl-00 

I l/12/1999 

550 U 

550 U 

550 u 

550 u 

550 u 

1400 u 

550 u 

550 U 

550 U 

1400 u 

550 u 

550 u 

550 u 

550 U 

550 u 

550 u 

1400 u 

550 u 

550 u 

1400 u 

1400 u 

550 U 

550 U 

550 u 

550 u 

550 U 

1400 u 

1400 u 

550 U 

550 U 

550 U 

140 J 

160 J 

4-SEDOl-01 

1 l/12/1999 

600 U 

600 U 

600 U 

600 U 

600 U 

1500 u 

600 U 

600 U 

600 U 

1500 u 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

1500 u 

600 U 

600 U 

1500 U 

1500 u 

600 U 

600 U 

600 U 

600 U 

600 U 

1500 u 

1500 u 

600 U 

600 U 

600 U 

150 J 

110 J 



Semivolatiles (uglkg) (Cont) 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(lc)Fluoanthene 

Bis(2-chloroethoxy)Methane 

Bis(2-chloroethyl)Ether 

Bis(2-Ethylhexyl)Phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)Anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethyl Phthalate 

Di-n-Butylphthalate 

Di-n-O@1 Phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno( 1,2,3-cd)Pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitroso-Di-n-Propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

4-SD02-00 

1 l/14/1999 

370 J 

130 J 

290 J 

1200 u 

1200 u 

170 J 

1200 u 

1200 u 

400 J 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

640 J 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

160 J 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

3100 u 

330 J 

1200 u 

570 J 

4-SD02-0 1 

1 l/14/1999 

330 J 

100 J 

280 J 

470 u 

470 u 

79 J 

470 u 

470 u 

330 J 

470 u 

470 u 

470 u 

470 u 

62 J 

470 u 

520 

470 u 

470 u 

470 u 

470 u 

470 u 

120 J 

470 u 

470 u 

470 u 

470 u 

470 u 

1200 u 

240 J 

470 u 

470 

SEDIMENT - ORGANIC COMPOUNDS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

4-SD03-00 

1 l/13/1999 

330 J 

84 J 

170 J 

530 u 

530 u 

160 J 

530 u 

530 u 

240 J 

530 u 

530 u 

530 u 

530 u 

81 J 

530 u 

410 J 

530 u 

530 u 

530 u 

530 u 

530 u 

95 J 

530 u 

530 u 

530 u 

530 u 

530 u 

1300 u 

210 J 

530 u 

350 J 

4-SD03-0 1 

1 l/13/1999 

57 J 

410 u 

410 u 

410 u 

410 u 

68 J 

410 u 

410 u 

52 J 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

87 J 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

1000 u 

410 u 

410 u 

84 J 

4-SD04-00 

I l/13/1999 

450 J 

1200 u 

420 J 

1200 u 

1200 u 

140 J 

1200 u 

1200 u 

460 J 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

600 J 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

1200 u 

3000 u 

340 J 

1200 u 

610 J 

4-SD04-OOD 

1 l/13/1999 

550 J 

180 J 

440 J 

1600 U 

1600 U 

280 J 

1600 U 

1600 U 

490 J 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

580 J 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

210 J 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

4000 u 

330 J 

1600 U 

590 J 

4-SD04-01 

1 l/13/1999 

210 J 

60 J 

130 J 

490 u 

490 u 

78 J 

490 u 

490 u 

160 J 

490 u 

490 u 

490 u 

490 u 

84 J 

490 u 

250 J 

490 u 

490 u 

490 u 

490 u 

490 u 

64 J 

490 u 

490 u 

490 u 

490 u 

490 u 

1200 u 

140 J 

490 u 

250 J 

4-SEDOI -00 

I l/12/1999 

220 J 

56 J 

120 J 

550 u 

550 u 

110 J 

550 u 

550 u 

190 J 

550 u 

550 u 

550 u 

550 u 

64 J 

550 u 

260 J 

550 u 

550 u 

550 u 

550 u 

550 u 

550 u 

550 u 

550 u 

550 u 

550 u 

550 u 

1400 u 

120 J 

550 U 

230 J 

4-SEDOl-01 

I l/12/1999 

100 J 

600 U 

86 J 

600 U 

600 U 

120 J 

600 U 

600 U 

180 J 

600 U 

600 U 

600 U 

600 U 

61 J 

600 U 

230 J 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

1500 u 

100 J 

600 U 

250 J 
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PesticideslPCBs (uglkg) 

4,4’-DDD 

4$-DDE 

4,4’-DDT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC 

alphaChlordane 

gamma-Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

4-SD02-00 4-SD02-01 

1 l/14/1999 1 l/14/1999 

6 UL 

6 UL 

6 UL 

3.1 UL 

60 UL 

120 UL 

60 UL 

60 UL 

60 UL 

60 UL 

91 L 

3.1 UL 

3.1 UL 

3.1 UL 

3.1 UL 

3.1 UL 

3.1 UL 

6 UL 

3.1 UL 

6 UL 

6 UL 

6 UL 

6 UL 

6 UL 

3.1 UL 

3.1 UL 

31 UL 

310 UL 

4.6 U 

4.6 U 

49 J 

2.4 U 

46 U 

94 u 

46 U 

46 U 

33 J 

46 U 

210 

2.4 U 

2.4 U 

2.4 U 

2.4 U 

2.4 U 

2.4 U 

4.6 U 

2.4 U 

4.6 U 

4.6 U 

4.6 U 

4.6 U 

4.6 U 

2.4 U 

2.4 U 

24 U 

240 U 

SEDIMENT - ORGANIC COMPOUNDS 
SITE 4 -MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

4-SD03-00 

1 l/13/1999 

5.2 U 

5.2 U 

5.2 U 

2.7 U 

52 U 

110 u 

52 U 

52 U 

52 U 

52 U 

52 U 

2.7 U 

2.7 U 

2.7 U 

2.7 U 

2.7 U 

2.7 U 

5.2 U 

2.7 U 

5.2 U 

5.2 U 

5.2 U 

5.2 U 

5.2 U 

2.7 U 

2.7 U 

27 U 

270 U 

4-SD03-01 

I l/13/1999 

4.1 u 

4.1 u 

400 

2.1 u 

41 u 

82 u 

41 u 

41 u 

41 u 

41 u 

170 

2.1 u 

2.1 u 

2.1 u 

2.1 u 

2.1 u 

2.1 u 

4.1 u 

2.1 u 

4.1 u 

4.1 1J 

4.1 u 

4.1 u 

4.1 u 

2.1 u 

2.1 u 

21 u 

210 u 

4-SD04-00 

I l/13/1999 

6 UL 

9L 

6 UL 

3.1 UL 

60 UL 

120 UL 

60 UL 

60 UL 

I9 L 

60 UL 

240 L 

3.1 UL 

3.1 UL 

3.1 UL 

3.1 UL 

3.1 UL 

3.1 UL 

6 UL 

3.1 UL 

6 UL 

6 UL 

6 UL 

6 UL 

6 UL 

3.1 UL 

3.1 UL 

31 UL 

310 UL 

4-SD04-OOD 

1 l/13/1999 

7.8 UL 

7.8 UL 

7.8 UL 

4 UL 

78 UL 

160 UL 

78 UL 

78 UL 

78 UL 

78 UL 

25 

4 UL 

4 UL 

4 UL 

4 UL 

4 UL 

4 UL 

7.8 UL 

4 UL 

7.8 UL 

7.8 UL 

7.8 UL 

7.8 UL 

7.8 UL 

4 UL 

4 UL 

40 UL 

400 UL 

4-SD04-0 I 

1 l/13/1999 

4.9 UL 

4.9 UL 

4.9 UL 

2.5 UL 

49 UL 

99 UL 

49 UL 

49 UL 

49 UL 

49 UL 

18 

2.5 UL 

2.5 UL 

2.5 UL 

2.5 UL 

2.5 UL 

2.5 UL 

4.9 UL 

2.5 UL 

4.9 Ul, 

4.9 UL 

4.9 UL 

4.9 IJL 

4.9 UL 

2.5 UL 

2.5 UL 

25 UL 

250 UL 

4-SEDO l-00 

11/12/1999 

5.5 u 

5.5 u 

5.5 u 

2.8 U 

55 u 

110 u 

55 u 

55 u 

55 u 

55 u 

270 K 

2.8 U 

2.8 U 

2.8 U 

2.8 U 

2.8 U 

2.8 U 

5.5 U 

2.8 U 

5.5 u 

5.5 U 

5.5 u 

5.5 U 

5.5 u 

2.8 U 

2.8 U 

28 U 

280 u 

4-SEDOl-01 

1 l/12/1999 

6U 

6.6 

6U 

3.1 u 

60 U 

120 u 

60 U 

60 U 

60 U 

60 U 

60 U 

3.1 u 

3.1 u 

3.1 u 

3.1 u 

3.1 u 

3.1 u 

6U 

3.1 u 

6U 

6U 

6U 

6U 

6U 

3.1 u 

3.1 u 

31 u 

310 u 
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Explosives (ug/kg) 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,GTrinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amine-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Terry1 

4-SD02-00 

1 l/14/1999 

480 U 

480 U 

480 U 

480 u 

480 u 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

4-SD02-01 

1 l/14/1999 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

SEDIMENT - ORGANIC COMPOUNDS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SlTE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

4-SD03-00 

1 l/13/1999 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

4-SD03-01 

1 l/13/1999 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

4-SD04-00 

1 l/13/1999 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

4-SD04-OOD 

1 l/13/1999 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

4-SD04-01 

1 l/13/1999 

450 u 

450 u 

450 u 

450 u 

450 U 

450 u 

450 u 

450 U 

450 U 

450 u 

450 u 

450 u 

450 U 

450 U 

4-SEDOl-00 

1 l/12/1999 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

4-SEDOl-01 

1 l/12/1999 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 
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Inorganics (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

4-SD02-00 

1 l/14/1999 

6070 L 

0.67 U 

4.5 

27.1 J 

0.56 J 

3.2 

4550 J 

17.9 

3.9 J 

62.1 J 

0.04 UL 

14300 L 

24.6 

1730 

93.4 

0.04 UL 

7.9 J 

1290 J 

0.91 u 

5.1 B 

118 B 

0.73 UL 

21.9 

145 

4-SD02-01 

11114/1999 

2780 L 

0.48 U 

1.9 J 

9.9 B 

0.27 J 

0.15 J 

1670 J 

9.3 

1.3 u 

3.8 B 

0.03 UL 

7840 L 

4.2 

859 J 

14.5 

0.02 UL 

1.7 J 

1440 

0.65 U 

2.3 B 

57 J 

0.52 UL 

9.6 J 

30.2 B 

SEDIMENT - INORGANIC CONSTITUENTS 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

4-SD03-00 

1 l/13/1999 

5950 L 

0.62 U 

3.2 

24.9 J 

0.6 J 

2.9 

3380 J 

17.2 

2.9 J 

65.3 J 

0.03 UL 

14100 

20.3 

1780 

74.9 

0.03 UL 

7.3 J 

1550 

0.84 U 

3.9 B 

101 B 

0.67 UL 

21.1 

130 

4-SD03-01 

1 l/13/1999 

1500 L 

0.43 u 

0.98 J 

6.4 B 

0.21 J 

0.85 J 

1360 J 

7.7 

1.2 u 

1.3 B 

0.02 UL 

4540 L 

5.4 

597 J 

12.1 

0.03 UL 

25 

911 J 

0.59 u 

1.5 B 

59.2 B 

0.47 UL 

6.8 J 

44.4 B 

4-SD04-00 

1 l/13/1999 

4210 L 

0.65 U 

8.8 

27.5 J 

0.36 J 

0.79 J 

4310 J 

9.5 

1.8 U 

33.5 J 

0.04 UL 

9410 L 

20.6 

1070 J 

72.1 

0.04 UL 

5J 

352 B 

0.89 U 

2.8 B 

73.6 B 

0.71 UL 

15.1 

228 

4-SD04-OOD 

11/13/1999 

4070 L 

0.65 U 

7.2 

23.6 J 

0.22 J 

0.52 J 

3400 J 

7.7 

1.8 U 

21.2 J 

0.04 UL 

8490 L 

16 

912 J 

60 

0.04 L 

4.5 J 

368 B 

0.88 u 

2B 

80.3 B 

0.71 UL 

13.2 J 

180 

4-SD04-0 1 

1 l/13/1999 

3370 L 

0.55 u 

9.5 

19.2 J 

0.31 J 

0.09 J 

15200 J 

7 

1.5 u 

5.1 B 

0.03 UL 

4950 L 

10.9 

410 J 

36 

0.03 UL 

2.3 J 

272 B 

0.75 u 

0.97 u 

64.3 B 

0.6 UL 

9.8 J 

307 

4-SEDOl-00 

1 l/12/1999 

8340 L 

1.7 B 

12.2 L 

71.7 J 

0.73 B 

5.7 

25200 

35.8 

4.6 J 

30.7 

0.04 UL 

15400 

52.3 

2790 

62 

0.07 J 

23.6 

1210 J 

1.1 u 

5.6 B 

191 B 

0.91 UL 

36.6 

147 

4-SEDOI-01 

1 l/12/1999 

5120 L 

1J 

11.2 

39.2 J 

0.49 B 

7.2 

7010 

25 

3.1 J 

10.1 

0.04 UL 

9040 

59.8 

2000 

26.8 

0.04 u 

18.3 

613 J 

1u 

2.1 B 

65.2 B 

0.81 UL 

25.4 

87.6 B 
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Volatiles @g/kg) 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

l,l-Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1,ZDichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

tram-1,3-Dichloropropene 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pentanonc 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 
Mdhvbne Phlnrirle ..--...,.-.. _ _ . ..I..__ 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

AOC I Data.xls, SSo 

Al-HAOl-00 

1 l/12/1999 

20.07 U 

20.07 UL 

20.07 U 

20.07 U 

20.07 U 

20.07 U 

20.07 U 

20.07 U 

20.07 U 

20.07 U 

20.07 U 

20.07 UL 

20.07 U 

20.07 U 

20.07 U 

20.07 U 

20.07 U 

20.07 U 

20.07 U 

20.07 U 

20.07 UL 

20.07 U 

20.07 U 

20.07 U 

20.07 U 

20.07 UL 

20.0? u 

20.07 UL 

20.07 UL 

20.07 UL 

20.07 U 

20.07 U 

20.07 UL 

Al -HA02-00 

1 l/12/1999 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

7B 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

15.22 UL 

SURFACE SOIL - ORGANIC COMPOUNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al-HA03-00 

1 l/12/1999 

18.18 u 

18.18 u 

18.18 u 

18.18 u 

18.18 u 

18.18 U 

18.18 U 

18.18 u 

18.18 u 

18.18 u 

18.18 U 

IS.18 u 

18.18 u 

6B 

18.18 u 

IS.18 u 

18.18 U 

18.18 U 

18.18 U 

18.18 U 

18.18 U 

18.18 u 

IS.18 u 

18.18 U 

18.18 u 

18.18 u 

34 B 

18.18 U 

18.18 U 

18.18 U 

18.18 u 

18.18 U 

18.18 U 

Al-HA04-00 

1 l/12/1999 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

SF! 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

15.64 U 

Al -l&405-00 

1 l/12/1999 

16.87 U 

16.87 U 

16.87 U 

1687 U 

16.87 U 

16.87 U 

16.87 U 

16.87 U 

16.87 U 

16.87 U 

4B 

16.87 U 

16.87 U 

16.87 U 

16.87 U 

16.87 U 

16.87 U 

16.87 U 

16.87 U 

16.87 U 

16.87 U 

16.87 U 

16.87 U 

16.87 U 

16.87 U 

16.87 U 

16.87 u 

16.87 U 

16.87 U 

16.87 II 

16.87 U 

16.87 U 

16.87 U 

04/25/2000 

Al-HA05-OOD 

1 l/12/1999 

20.13 U 

20.13 U 

20.13 U 

20.13 U 

45 

20.13 U 

20.13 U 

20.13 U 

20.13 U 

20.13 U 

3B 

20.13 U 

20.13 U 

20.13 U 

4J 

20.13 U 

20.13 U 

20.13 U 

20.13 U 

20.13 U 

5J 

20.13 U 

20.13 U 

20.13 U 

20.13 U 

20.13 U 

20.!3 II 

20.13 U 

20.13 U 

5J 

45 

20.13 U 

20.13 U 

A I -HA06-00 

1 l/14/1999 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

5 

14.15 UL 

14.15 UL 

9B 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

?B 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 
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Semivolatiies @g/kg) 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,2’-oxybis(l-Chloropropan 

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 phenylether 

4-Chloro-3-Methylphenol 

4-Chloroaniline 

4-Chlorophenyl-phenytether 

4-Methylphenot 

4-Nitroaniline 

4-Nitrophenot 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyr- - 

AOC I .l.xls, sso 

Al-HAOl-00 

1 l/12/1999 

620 UL 

620 UL 

620 UL 

620 UL 

620 UL 

1600 UL 

620 UL 

620 UL 

620 UL 

1600 UL 

620 UL 

620 UL 

620 UL 

620 UL 

620 UL 

620 UL 

1600 UL 

620 UL 

620 UL 

1600 UL 

1600 UL 

620 UL 

620 UL 

620 UL 

620 UL 

620 UL 

1600 UL 

1600 UL 

620 UL 

620 UL 

620 UL 

280 

870 

41-HAo2-00 

1 l/12/1999 

450 u 

450 u 

450 u 

450 u 

450 u 

1100 u 

450 u 

450 u 

450 u 

1100 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

1100 u 

450 u 

450 u 

1100 u 

1100 u 

450 u 

450 u 

450 u 

450 u 

450 u 

1100 u 

1100 UJ 

450 u 

450 u 

450 u 

65 J 

92 J 

SURFACE SOIL - ORGANIC COMPOUNDS 
AOC I- SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al-HA03-00 

ll/l2/1999 

600 U 

600 U 

600 U 

600 U 

600 U 

1500 u 

600 U 

600 U 

600 U 

1500 u 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

1500 u 

600 U 

600 U 

1500 u 

1500 u 

600 U 

600 U 

600 U 

600 U 

600 U 

1500 u 

1500 UJ 

600 U 

600 U 

600 U 

600 U 

600 U 

A I-HAO4-00 

t l/12/1999 

490 u 

490 u 

490 u 

490 u 

490 u 

1200 u 

490 u 

490 u 

490 u 

1200 u 

490 u 

490 u 

490 u 

490 u 

490 u 

490 u 

1200 u 

490 u 

490 u 

1200 u 

1200 u 

490 u 

490 u 

490 u 

490 u 

490 u 

1200 u 

1200 UJ 

490 u 

490 u 

490 u 

490 u 

490 II 

0. 

Al-HA05-00 

t l/12/1999 

580 U 

580 u 

580 u 

580 u 

580 U 

1500 u 

580 U 

580 U 

580 u 

1500 u 

580 u 

580 U 

580 U 

580 U 

580 U 

580 U 

1500 u 

580 u 

580 U 

1500 u 

1500 u 

580 u 

580 u 

580 u 

580 u 

580 u 

1500 u 

I500 UJ 

580 U 

580 II 

330 U 

580 u 

580 U 

LOO0 

Al-HA05-OOD 

1 l/12/1999 

610 U 

610 U 

610 U 

610 U 

610 U 

1500 u 

610 U 

610 U 

610 U 

1500 u 

610 U 

610 U 

610 U 

610 U 

610 U 

610 U 

1500 u 

610 U 

610 U 

1500 u 

1500 u 

610 U 

610 U 

610 U 

610 U 

610 U 

1500 u 

1500 UJ 

610 U 

610 U 

610 U 

610 U 

610 U 

A 1-HA06-00 

11/14/1999 

450 u 

450 u 

450 u 

450 u 

450 u 

t 100 u 

450 u 

450 u 

450 u 

1100 u 

450 u 

450 U 

450 U 

450 U 

450 u 

450 u 

1100 u 

450 u 

450 u 

II00 u 

II00 u 

450 u 

450 u 

450 u 

450 u 

450 u 

II00 u 

1100 u 

450 U 

450 u 

450 U 

450 u 

450 u 
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Semivolatiles (uglkg) (Cont) 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoanthene 

Bis(2-chloroethoxy)Methane 

Bis(2-chloroethyl)Ether 

Bis(2-Ethylhexyl)Phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)Anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethyl Phthalate 

Di-n-Butylphthalate 

Di-n-Octyl Phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)Pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitroso-Di-n-Propylamine 

N-NitmscrrfinhPnvlaminc I------, 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Al-HAOl-00 

I l/12/1999 

1700 

970 

970 

620 UL 

620 UL 

620 UL 

620 UL 

620 UL 

830 

350 

620 UL 

620 UL 

620 UL 

620 UL 

620 UL 

250 

620 UL 

620 UL 

620 UL 

620 UL 

620 UL 

810 

620 UL 

620 UL 

620 UL 

620 UL 

620 111. 

1600 UL 

7s 

620 UL 

360 

Al-HA02-00 

1 l/12/1999 

110 J 

78 J 

96 J 

450 u 

450 u 

450 u 

450 u 

450 u 

92 J 

450 u 

450 u 

450 u 

450 u 

72 J 

450 u 

150 J 

450 u 

450 u 

450 u 

450 u 

450 u 

74 J 

450 u 

450 u 

450 u 

450 u 

450 u 

1100 u 

71 J 

450 u 

100 J 

SURFACE SOIL - ORGANIC COMPOUNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al-HA03-00 

1 l/12/1999 

600 U 

600 U 

600 U 

600 U 

600 U 

1800 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

130 I 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

600 U 

1500 u 

600 U 

600 U 

600 U 

Al-HA04-00 

1 l/12/1999 

490 u 

490 u 

490 u 

490 u 

490 u 

12000 J 

490 u 

490 u 

490 u 

490 u 

490 u 

490 u 

490 u 

100 J 

490 u 

490 u 

490 u 

490 u 

490 u 

490 u 

490 u 

490 u 

490 u 

490 u 

490 u 

490 u 

490 u 

1200 u 

490 u 

490 u 

490 u 

Al-HA05-00 

1 l/12/1999 

66 J 

580 u 

580 U 

580 U 

580 U 

69 J 

580 U 

580 U 

67 J 

580 u 

580 u 

580 u 

580 u 

78 J 

580 u 

61 J 

580 U 

580 u 

580 U 

580 U 

580 U 

580 U 

580 u 

580 u 

580 U 

580 u 

580 U 

1500 u 

580 u 

580 u 

65 J 

Al-HA05-OOD 

I l/12/1999 

87 J 

610 U 

610 U 

610 U 

610 U 

88 J 

610 U 

610 U 

73 J 

610 U 

610 U 

610 U 

610 U 

170 J 

610 U 

610 U 

610 U 

610 U 

610 U 

610 U 

610 U 

610 U 

610 U 

610 U 

610 U 

610 U 

610 U 

1500 u 

610 U 

610 U 

610 U 

A 1 -HAO6-00 

I l/14/1999 

450 u 

450 u 

450 u 

450 u 

450 u 

47 J 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

I10 J 

450 u 

450 u 

450 u 

450 u 

450 u 

450 U 

450 u 

450 u 

450 U 

450 u 

450 u 

450 u 

450 u 

1100 u 

450 U 

450 u 

450 u 
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Pesticides/PCBs (ug/kg) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC 

alpha-Chlordane 

gamma-Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

Al-HAOl-00 

11112/1999 

6.2 UL 

1s 

15 

3.2 UL 

62 UL 

130 UL 

62 UL 

62 UL 

62 UL 

62 UL 

62 UL 

3.2 UL 

3.2 UL 

3.2 UL 

3.2 UL 

4.3 

3.2 UL 

6.2 UL 

3.2 UL 

6.2 UL 

14 

6.2 UL 

6.2 UL 

6.2 UL 

3.2 UL 

3.2 UL 

32 UL 

320 UL 

Al-HA02-00 

1 l/12/1999 

4.5 u 

4.5 u 

4.5 u 

2.3 U 

45 u 

92 u 

45 u 

45 u 

45 u 

45 u 

45 u 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

4.5 u 

2.3 U 

4.5 u 

4.5 u 

4.5 u 

4.5 u 

4.5 u 

2.3 U 

2.3 U 

23 U 

230 U 

SURFACE SOIL-ORGANIC COMPOUNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al-HA03-00 

1 l/12/1999 

6U 

6U 

6U 

3.1 u 

60 U 

120 u 

60 U 

60 U 

60 U 

60 U 

60 U 

3.1 u 

3.1 u 

3.1 u 

3.1 u 

3.1 u 

3.1 u 

6U 

3.1 u 

6U 

6U 

6U 

6U 

6U 

3.1 u 

3.1 u 

31 u 

310 u 

Al-HA04-00 

I l/12/1999 

4.8 UL 

1.5 L 

120 

2.5 UL 

4s UL 

98 UL 

48 UL 

48 UL 

48 UL 

4s UL 

220 L 

2.5 UL 

2.5 UL 

2.5 UL 

2.5 UL 

2.5 UL 

2.5 UL 

4.8 UL 

2.5 UL 

4.8 UL 

4.8 UL 

4.8 UL 

4.8 UL 

4.8 UL 

2.5 UL 

2.5 UL 

25 UL 

250 UL 

Al-HA05-00 

1 l/12/1999 

5.7 UL 

5.7 UL 

5.7 UL 

2.9 UL 

57 UL 

120 UL 

57 UL 

57 UL 

57 UL 

57 UL 

57 UL 

2.9 UL 

2.9 UL 

2.9 UL 

2.9 UL 

2.9 UL 

2.9 UL 

5.7 UL 

2.9 UL 

5.7 UL 

5.7 UL 

5.7 UL 

5.7 UL 

5.7 UL 

2.9 UL 

2.9 UL 

29 UL 

290 UL 

Al-HA05-OOD 

1 l/12/1999 

6.1 U 

6.1 U 

6.1 U 

3.1 u 

61 U 

120 u 

61 U 

61 U 

61 U 

61 U 

61 U 

3.1 u 

3.1 u 

3.1 u 

3.1 u 

3.1 u 

3.1 u 

6.1 U 

3.1 u 

6.1 U 

6.1 U 

6.1 U 

6.1 U 

6.1 U 

3.1 u 

3.1 u 

31 u 

310 u 

Al-HA06-00 

1 l/14/1999 

4.5 u 

4.5 u 

4.5 u 

2.3 U 

45 u 

92 u 

45 u 

45 u 

45 u 

45 u 

45 u 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

4.5 u 

2.3 U 

4.5 u 

4.5 u 

4.5 u 

4.5 u 

4.5 u 

2.3 U 

2.3 U 

23 U 

230 II 
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Explosives (uglkg) 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amine-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

Nitrobenzene 

RDX 

Tetryl 

Al-HAOI-00 

1 l/12/1999 

480 u 

480 u 

480 u 

480 u 

480 u 

480 u 

480 u 

480 u 

480 u 

480 u 

480 u 

480 u 

480 U 

480 u 

Al-HA02-00 

1 l/12/1999 

480 u 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

SURFACE SOIL - ORGANIC COMPOUNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

AI-HA03-00 

11/12/1999 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

Al-HA04-00 

1 l/12/1999 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

Al-HA05-00 

1 l/12/1999 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

Al-HA05-OOD 

1 l/12/1999 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

AlSJAO6-00 

11/14/1999 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 
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\ 
% 
I 

\. 
) 

Inorganics (mglkg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Al-HAOI-00 

I l/12/1999 

9030 L 

2.5 B 

23.5 

151 

0.75 B 

0.89 J 

17900 

44.7 

5.3 J 

17.4 

0.9 UL 

17300 L 

194 

1980 

523 

0.13 J 

8.7 J 

652 J 

1.5 u 

4.3 B 

43.3 B 

3 UL 

26 

849 

Al-HA02-00 

1 l/12/1999 

5620 L 

1.3 B 

2.3 U 

147 

0.48 B 

2.3 U 

11900 

12.3 

4.4 J 

13.1 

0.08 J 

35200 L 

86.3 

913 J 

291 

0.05 J 

1.1 J 

622 J 

1.2 u 

9.3 B 

34.2 B 

0.71 B 

18.8 

110 

SURFACE SOIL - INORGANIC CONSTITUENTS 
AOC 1 -SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al-HA03-00 

1 l/12/1999 

8410 L 

1.4 B 

7.6 

II6 

0.84 B 

1.4 u 

35900 

13 

9.9 J 

11.3 B 

0.9 UL 

11200 L 

46.2 

1390 J 

481 

0.08 J 

7.2 J 

579 J 

1.4 u 

3B 

82.6 B 

2.9 UL 

21.6 

132 

Al -HAO4-00 

1 l/12/1999 

8400 L 

13.9 u 

2.4 

70.3 

0.58 B 

1.2 u 

8770 

10 

3.1 J 

19.4 

0.7 UL 

12200 L 

35.2 

1350 

460 

0.08 J 

5.1 J 

385 B 

1.2 u 

2.2 B 

39.2 B 

2.3 UL 

15.5 

59 B 

Al-HA05-00 

I l/12/1999 

3570 L 

5.1 J 

1.4 J 

91.6 

0.44 B 

1.5 u 

10600 

10.3 

4.8 J 

88.5 

0.2 J 

34900 L 

493 

724 J 

375 

0.05 J 

75 

308 B 

1.5 u 

8.6 B 

26.1 B 

3 UL 

15.4 

292 

Al-HA05-OOD 

I l/12/1999 

5200 L 

5.9 J 

1.8 J 

94.9 

0.39 B 

1.3 u 

11100 

10.9 

4.1 J 

65 

0.2 J 

29900 L 

501 

861 J 

389 

0.05 J 

8.8 J 

383 B 

1.3 u 

7.6 B 

37.7 B 

2.1 UL 

17.1 

250 

Al-HA06-00 

1 l/14/1999 

6020 L 

0.53 u 

1.7 J 

38.2 J 

0.16 U 

0.52 J 

4480 

7.2 

1.5 u 

3.2 J 

0.03 UL 

8050 

16.2 

380 J 

122 

0.03 UL 

3.4 B 

250 B 

0.72 U 

1.4 B 

33.4 B 

0.68 B 

14.6 

293 
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Volatiles (ug/kg) 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

l,l-Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromofomr 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

M&vlene Chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

AOC 1 Data.xls, SBo 

Al-HA02-02 

1 l/12/1999 

II.76 U 

11.76 U 

11.76 U 

11.76 U 

11.76 U 

11.76 U 

11.76 U 

11.76 U 

11.76 U 

11.76 U 

2B 

11.76 U 

11.76 U 

8B 

11.76 U 

11.76 U 

11.76 U 

11.76 U 

11.76 U 

11.76 U 

11.76 U 

11.76 U 

11.76 U 

11.76 U 

11.76 U 

11.76 U 

22 R 

11.76 U 

II.76 U 

11.76 U 

II.76 U 

11.76 U 

11.76 U 

Al-HA03-02 

1 l/12/1999 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

12.5 u 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

9B 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

12.5 u 

15 B 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

12.5 U 

SUBSURFACE SOIL - ORGANIC COMPOUNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al-HA04-02 

1 l/12/1999 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

II.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

12 B 

11.49 u 

II.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

II.49 u 

11.49 u 

II.49 u 

11.49 u 

15 B 

II.49 u 

11.49 u 

II.49 u 

11.49 u 

11.49 u 

11.49 u 

Al-HA05-01 

1 l/14/1999 

18.58 U 

18.58 UL 

18.58 U 

18.58 U 

18.58 U 

18.58 U 

18.58 u 

18.58 U 

18.58 U 

18.58 U 

18.58 U 

18.58 UL 

18.58 U 

14 B 

18.58 U 

18.58 U 

18.58 U 

18.58 U 

18.58 U 

18.58 U 

18.58 UL 

18.58 U 

18.58 U 

18.58 U 

18.58 U 

18.58 UL 

17 B 

18.58 UL 

18.58 UL 

18.58 UL 

18.58 U 

18.58 U 

2 

Al-HA05-01D 

I l/14/1999 

18.13 U 

18.13 UL 

18.13 U 

18.13 U 

18.13 U 

18.13 U 

18.13 U 

18.13 U 

18.13 U 

18.13 U 

18.13 U 

18.13 UL 

18.13 U 

18.13 U 

18.13 U 

18.13 U 

18.13 U 

18.13 U 

18.13 U 

18.13 U 

18.13 UL 

18.13 U 

18.13 U 

18.13 U 

18.13 U 

18.13 UL 

I6 B 

18.13 UL 

18.13 UL 

18.13 UL 

18.13 u 

18.13 U 

3 
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Al -HAO6-02 

I l/14/1999 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

8B 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

13.26 U 

04/25/2000 



Semivolatiles (ug/kg) 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

l,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,2’-oxybis(l-Chloropropan 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2Chloronaphthalene 

2Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3,3’-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-Methylphenol 

4-Bromophenyl phenylether 

4-Chloro-3-Methylphenol 

4Chloroaniline 

4-Chlorophenyl-phenylether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyr*-- 

AOC 1 A.xls, SBo 

Al-HA02-02 

I l/12/1999 

390 u 

390 u 

390 u 

390 u 

390 u 

970 u 

390 u 

390 u 

390 u 

970 u 

390 u 

390 u 

390 u 

390 u 

390 u 

390 u 

970 u 

390 u 

390 u 

970 u 

970 u 

390 u 

390 u 

390 u 

390 u 

390 u 

970 u 

970 u 

390 u 

390 u 

390 u 

390 u 

390 u 

Al-HA03-02 

1 l/12/1999 

410 u 

410 u 

410 u 

410 u 

410 u 

1000 u 

410 u 

410 u 

410 u 

1000 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

1000 u 

410 u 

410 u 

1000 u 

1000 u 

410 u 

410 u 

410 u 

410 u 

410 u 

1000 u 

1000 u 

410 u 

410 u 

410 u 

410 u 

410 u 

SUBSURFACE SOIL - ORGANIC COMPOUNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al X404-02 

1 l/12/1999 

380 U 

380 U 

380 U 

380 U 

380 U 

950 u 

380 U 

380 U 

380 U 

950 u 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

950 u 

380 U 

380 U 

950 u 

950 u 

380 U 

380 U 

380 U 

380 U 

380 U 

950 u 

950 UJ 

380 U 

380 U 

380 U 

380 U 

380 U 

Al-HAOS-01 

1 l/14/1999 

570 u 

570 u 

570 u 

570 u 

570 u 

1400 u 

570 u 

570 u 

570 u 

1400 u 

570 u 

570 u 

570 u 

570 u 

570 u 

570 u 

1400 u 

570 u 

570 u 

1400 u 

1400 u 

570 u 

570 u 

570 u 

570 u 

570 u 

1400 u 

1400 u 

570 u 

570 U 

570 U 

570 u 

570 u 

Al-HA05-OlD 

I l/14/1999 

540 u 

540 u 

540 u 

540 u 

540 u 

1400 u 

540 u 

540 u 

540 u 

1400 u 

540 u 

540 u 

540 u 

540 u 

540 u 

540 u 

1400 u 

540 u 

540 u 

1400 u 

1400 u 

540 u 

540 u 

540 u 

540 u 

540 u 

1400 u 

1400 u 

540 U 

540 U 

540 u 

64 J 

59 J 

P,_ - of5 

Al-HA06-02 

1 l/14/1999 

400 u 

400 u 

400 u 

400 u 

400 u 

1000 u 

400 u 

400 u 

400 u 

1000 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

1000 u 

400 u 

400 u 

1000 u 

1000 u 

400 u 

400 u 

400 u 

400 u 

400 u 

1000 u 

1000 u 

400 u 

400 u 

400 u 

400 u 

400 u 

,d/25/2000 



Semivolatiles (uglkg) (Cont) 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoanthene 

Bis(2-chloroethoxy)Methane 

Bis(2-chloroethyl)Ether 

Bis(2-Ethylhexyl)Phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)Anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethyl Phthalate 

Di-n-Butylphthalate 

Di-n-Octyl Phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)Pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitroso-Di-n-Propylamine 

N-NitmsndinhPnvlamine _ _ .______ _.r ._..., 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

A I -HAO2-02 

1 l/12/1999 

390 u 

390 u 

390 u 

390 u 

390 u 

76 J 

390 u 

390 u 

390 u 

390 u 

390 u 

390 u 

390 u 

49 J 

390 u 

390 u 

390 u 

390 u 

390 u 

390 u 

390 u 

390 u 

390 u 

390 u 

390 u 

390 u 

390 11 

970 u 

390 u 

390 u 

390 u 

Al X403-02 

1 l/12/1999 

410 u 

410 u 

410 u 

410 u 

410 u 

54 J 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

52 J 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

1000 u 

410 u 

410 u 

410 u 

‘* 
3 

SUBSURFACE SOIL - ORGANIC COMPOUNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

A I-HAO4-02 

1 l/12/1999 

380 U 

380 U 

380 U 

380 U 

380 U 

46 J 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

79 J 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

950 u 

380 U 

380 U 

380 U 

Al-HA05-01 

11/14/1999 

79 J 

570 u 

74 J 

570 u 

570 u 

570 u 

570 u 

570 u 

83 J 

570 u 

570 u 

570 u 

570 u 

II0 J 

570 u 

100 J 

570 u 

570 u 

570 u 

570 u 

570 u 

570 u 

570 u 

570 u 

570 u 

570 u 

570 u 

1400 u 

570 u 

570 u 

78 J 

Al-HA05-OID 

11/14/1999 

88 J 

71 J 

65 J 

540 u 

540 u 

540 u 

540 u 

540 u 

81 J 

540 u 

540 u 

540 u 

540 u 

II0 J 

540 u 

140 J 

540 u 

540 u 

540 u 

540 u 

540 u 

55 J 

540 u 

540 u 

540 u 

540 u 

540 u 

1400 u 

97 J 

540 U 

110 J 

A 1 X406-02 

11/14/1999 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

73 J 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

1000 u 

400 u 

400 u 

400 u 

3 
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Pesticides/PCBs (uglkg) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC 

alpha-Chlordane 

gamma-Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

Al -HAO2-02 

11/12/1999 

3.9 UL 

3.9 UL 

3.9 UL 

2 UL 

39 UL 

79 UL 

39 UL 

39 UL 

39 UL 

39 UL 

39 UL 

2 UL 

2 UL 

2 UL 

2 UL 

2 UL 

2 UL 

3.9 UL 

2 UL 

3.9 UL 

3.9 UL 

3.9 UL 

3.9 UL 

3.9 UL 

2 UL 

2 UL 

20 UL 

200 UL 

Al-HA03-02 

1 l/12/1999 

4.1 u 

4.1 u 

4.1 u 

2.1 u 

41 u 

83 U 

41 u 

41 u 

41 u 

41 u 

41 u 

2.1 u 

2.1 u 

2.1 u 

2.1 u 

2.1 u 

2.1 u 

4.1 u 

2.1 u 

4.1 u 

4.1 u 

4.1 u 

4.1 u 

4.1 u 

2.1 u 

2.1 u 

21 u 

210 u 

SUBSURFACE SOIL - ORGANIC COMPOUNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

A I -HAO4-02 

1 l/12/1999 

3.8 UL 

3.8 UL 

3.8 UL 

1.9 UL 

38 UL 

76 UL 

38 UL 

38 UL 

38 UL 

38 UL 

38 UL 

1.9 UL 

1.9 UL 

1.9 UL 

1.9 UL 

1.9 UL 

1.9 UL 

3.8 UL 

1.9 UL 

3.8 UL 

3.8 UL 

3.8 UL 

3.8 UL 

3.8 UL 

1.9 UL 

1.9 UL 

19 UL 

190 UL 

Al-HA05-01 

1 l/l4/1999 

5.6 U 

5.6 U 

5.6 U 

2.9 U 

56 U 

110 u 

56 U 

56 U 

56 U 

56 U 

56 U 

2.9 U 

2.9 U 

2.9 u 

2.9 u 

2.9 U 

2.9 u 

5.6 U 

2.9 U 

5.6 U 

5.6 U 

5.6 U 

5.6 U 

5.6 U 

2.9 u 

2.9 U 

29 u 

290 U 

Al-HA05-OID 

1 l/14/1999 

5.2 U 

5.2 U 

5.2 U 

2.7 U 

52 U 

II0 u 

52 U 

52 U 

52 U 

52 U 

52 U 

2.7 U 

2.7 U 

2.7 U 

2.7 U 

2.7 U 

2.7 U 

5.2 U 

2.7 U 

5.2 U 

5.2 U 

5.2 U 

5.2 U 

5.2 U 

2.7 U 

2.7 U 

27 U 

270 U 

Al-HA06-02 

1 l/14/1999 

4 UL 

4 UL 

4 UL 

2.1 UL 

40 UL 

81 UL 

40 UL 

40 UL 

40 UL 

40 UL 

40 UL 

2.1 UL 

2.1 UL 

2.1 UL 

2.1 UL 

2.1 UL 

2.1 UL 

4 UL 

2.1 UL 

4 UL 

4 UL 

4 UL 

4 UL 

4 UL 

2.1 UL 

2.1 UL 

21 UL 

210 UL 

AOC I .a.xls, SBo PL,. +of5 



\ 
i 

Explosives @g/kg) 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amine-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Al -HAO2-02 

11/12/1999 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

Al-HA03-02 

I l/12/1999 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

\ 
/ 

SUBSURFACE SOIL - ORGANIC COMPOUNDS 
AOC 1 -SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al -HAO4-02 

11/12/1999 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

Al-HA05-01 

I l/14/1999 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

Al-HA05-OID 

I l/14/1999 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

Al-HA06-02 

I l/14/1999 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

4x0 u 

480 U 

480 U 

480 U 

480 U 

480 U 
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Inorganics (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Al-HA02-02 

1 l/12/1999 

4700 L 

0.46 B 

1.3 J 

12.9 B 

0.21 B 

0.9 u 

1090 

9.2 

1.5 J 

1.6 B 

0.6 L 

6590 L 

4.7 

1430 

11 

0.1 u 

1.2 J 

226 B 

0.9 u 

1.6 B 

25.4 B 

1.9 UL 

19.5 

4.2 B 

Al-HA03-02 

1 l/12/1999 

6240 L 

0.6 B 

5.2 

28.5 J 

1.1 B 

1u 

1960 

19.4 

5.8 J 

2.1 B 

0.6 UL 

19800 L 

6.7 

547 J 

48.2 

0.1 u 

7.7 J 

690 J 

1u 

5.6 B 

27.2 B 

1.9 UL 

20.2 

25.7 B 

SIJBSURFACE SOIL - INORGANIC CONSTITUENTS 
AOC 1 -SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al-HA04-02 

ll/l2/1999 

5340 L 

10.9 u 

1.9 

25.9 J 

0.5 B 

0.07 J 

1490 

3.6 

2.8 J 

1.5 B 

0.6 UL 

2630 L 

7.3 

81.4 B 

126 

0.02 J 

2.9 J 

117 B 

0.9 u 

1.8 UB 

17.2 B 

1.8 UL 

6.9 

5.6 B 

Al-HA05-01 

1 l/14/1999 

4410 L 

12 J 

5.1 

81.3 

0.34 J 

0.08 U 

10200 

16.8 

4.6 J 

86 

0.68 J 

30600 

483 

606 J 

384 

0.06 L 

23.3 L 

472 B 

0.73 u 

7.6 B 

44.5 B 

0.59 u 

16.7 

330 

Al-HA05-01D 

I l/14/1999 

4080 L 

11.4 J 

4.2 

90.9 

0.22 J 

0.08 U 

10400 

11.1 

4.5 J 

146 

0.2 J 

35300 

1120 

654 J 

401 

0.04 UL 

13.6 B 

279 B 

0.75 u 

9.7 B 

36.7 B 

1.3 B 

14.4 

365 

Al-HA06-02 

1 l/14/1999 

8830 L 

0.41 B 

33.3 

41.3 

0.95 

0.06 U 

2920 

32.6 

9.4 

3.5 B 

0.08 J 

39700 

7.7 

1040 

151 

0.03 UL 

12.3 B 

1040 

0.55 u 

11.3 

48.2 B 

1.1 B 

40.8 

35.3 B 

AOC 1 Data.xls, SBi Page 1 of 1 04/25/2000 



Volatiles (ug/L) 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

l,1,2-Trichloroethane 

l,l-Dichloroethane 

l,l-Dichloroethene 

1,ZDichloroethane 

l,2-Dichloroethene (total) 

1,ZDichloropropane 

cis-l,3-Dichloropropcne 

trans-l,3-Dichloropropene 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methylene Chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

AOC I Data.xls, SWo 

Al-SW01 

I l/14/1999 

IO u 

IO u 

IO u 

IO u 

10 u 

10 u 

10 u 

IO u 

10 u 

IO u 

10 u 

IO u 

10 u 

7B 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

2B 

IO u 

10 u 

IO u 

IO u 

IO u 

IO u 

Al-SW02 

I l/14/1999 

IO u 

IO u 

IO u 

IO u 

10 u 

10 u 

IO u 

IO u 

IO u 

IO u 

10 B 

IO u 

IO u 

II B 

IO u 

IO u 

10 u 

10 u 

10 u 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

2B 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

SURFACE WATER - ORGANIC COMPOUNDS 

AOC 1 - SCRAP METAL DUMP 
SITE INSPECTION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

Al-SW03 

I l/14/1999 

IO u 

IO u 

IO u 

IO u 

10 u 

IO u 

IO u 

IO u 

IO u 

10 u 

IO u 

IO u 

IO u 

4B 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

10 u 

IO u 

IO u 

IO u 

IO u 

IO u 

2B 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

Al-SW03D 

I l/14/1999 

IO u 

IO u 

IO u 

IO u 

IO u 

10 u 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

6B 

IO u 

IO u 

IO u 

10 u 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

IO u 

2B 

10 u 

IO u 

10 u 

IO u 

IO u 

IO u 

Page I of 5 04/25/2000 



Semivolatiles (ug/L) 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichiorobenzene 

1,4-Dichlorobenzene 

2,2’-oxybis(l-Chloropropan 

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 phenylether 

4-Chloro-3-Methylphenol 

cl-Chloroaniline 

4-Chlorophenyl-phenylether 

4-Methylphenoi 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

AOC i .l.xIs, SW0 

Al-SW01 

1 l/14/1999 

10 u 

10 u 

10 u 

10 u 

10 u 

25 u 

10 u 

10 u 

10 u 

25 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

25 u 

10 u 

10 u 

2s u 

25 u 

10 u 

10 u 

10 u 

10 u 

IO u 

25 u 

25 u 

IO u 

10 u 

10 u 

10 u 

10 u 

Al-SW02 

1 l/14/1999 

10 u 

10 u 

10 u 

10 u 

10 u 

25 U 

10 u 

10 u 

10 u 

25 U 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

25 U 

10 u 

10 u 

25 U 

25 U 

10 u 

10 u 

10 u 

10 u 

10 u 

25 u 

25 U 

10 u 

10 u 

10 u 

10 u 

10 u 

SURFACE WATER - ORGANIC COMPOUNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Al-SW03 

1 l/14/1999 

10 u 

10 u 

10 u 

10 u 

10 u 

25 u 

10 u 

10 u 

10 u 

25 U 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

25 U 

10 u 

10 u 

25 u 

25 u 

10 u 

10 u 

10 u 

10 u 

10 u 

25 U 

25 u 

10 u 

10 u 

10 u 

10 u 

10 u 

CHEATHAM ANNEX SITE 

Al-SW03D 

1 l/14/1999 

10 u 

10 u 

10 u 

10 u 

10 u 

25 u 

10 u 

10 u 

10 u 

25 U 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

25 U 

10 u 

10 u 

25 U 

25 U 

10 u 

10 u 

10 u 

10 u 

10 u 

25 U 

25 U 

10 u 

10 u 

10 u 

10 u 

10 11 
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Semivolatiles (@kg) (Cont) 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoanthene 

Bis(2-chloroethoxy)Methane 

Bis(2-chloroethyl)Ether 

Bis(2-Ethylhexyl)Phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)Anthracene 

Dibenzoftuan 

Diethylphthalate 

Dimethyl Phthalate 

Di-n-Butylphthalate 

Di-n-Octyl Phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachiorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)Pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitroso-Di-n-Propylamine 
a7 w:+rr\r A:s.lnn~ ,nminP ‘*-,*,““JO~,~l.~~~~,“...,~.~ 
Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Al-SW01 

1 l/14/1999 

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 

35 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

!O u 

25 U 

10 u 

10 u 

10 u 

AI-SW02 

11/14/1999 

10 u 

10 u 

10 u 

10 u 

10 u 

98 

10 u 

IO u 

10 u 

10 u 

10 u 

10 u 

10 u 

IB 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

IO u 

10 u 

10 IJ 

25 U 

10 u 

10 u 

10 u 

SURFACE WATER - ORGANIC COMPOUNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Al-SW03 

1 l/14/1999 

10 u 

10 u 

10 u 

10 u 

10 u 

31 J 

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 

10 u 

10 u 

10 u 

25 U 

10 u 

10 u 

IO u 

CHEATHAM ANNEX SITE 

Al-SW03D 

11114/1999 

10 u 

10 u 

10 u 

10 u 

10 u 

25 

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 

10 u 

10 u 

10 u 

2s u 

10 u 

10 u 

IO u 

AOC 1 Data.xls, SWo Page 3 of 5 04/25/2000 



Pesticidesk’CBs (ug/L) 

4,4’-DDD 

4$-DDE 

4,4’-DDT 

Aldrin 

Aroclor-1016 

Aroclor-122 1 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC 

alpha-Chlordane 

gamma-Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

Al-SW01 

1 l/14/1999 

0.1 u 

0.1 u 

0.1 u 

0.05 u 

1u 

2u 

IU 

1u 

tu 

1u 

tu 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.1 u 

0.05 u 

0.1 u 

0.1 u 

0.1 u 

0.1 u 

0.1 u 

0.05 u 

0.05 u 

0.5 u 

5u 

Al-SW02 

1 l/14/1999 

0.1 u 

0.1 u 

0.1 u 

0.05 u 

1U 

2u 

1u 

tu 

1u 

tu 

tu 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.1 u 

0.05 u 

0.1 u 

0.1 u 

0.1 u 

0.1 u 

0.1 u 

0.05 u 

0.05 u 

0.5 u 

5u 

SURFACE WATER - ORGANIC COMPOIJNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Al-SW03 

1 l/14/1999 

0.1 u 

0.1 u 

0.1 u 

0.05 u 

1u 

2u 

1u 

tu 

tu 

tu 

1U 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.1 u 

0.05 u 

0.1 u 

0.1 u 

0.1 u 

0.1 u 

0.1 u 

0.05 u 

0.05 u 

0.5 u 

5u 

CHEATHAM ANNEX SITE 

Al-SW03D 

1 l/14/1999 

0.2 UL 

0.2 UL 

0.2 UL 

0.1 UL 

2 UL 

4 UL 

2 UL 

2 UL 

2UL 

2 UL 

2 UL 

0.1 UL 

0.1 UL 

0.1 UL 

0.1 UL 

0.1 UL 

0.1 UL 

0.2 UL 

0.1 UL 

0.2 UL 

0.2 UL 

0.2 UL 

0.2 UL 

0.2 UL 

0.1 UL 

0.1 UL 

1 UL 

10 UL 

AOC , I.XIS. SW0 F. . Of5 r/25/2000 



Explosives (ug/kg) 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amine-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Al-SW01 

1 l/14/1999 

tu 

tu 

1u 

1u 

IU 

tu 

1u 

tu 

1U 

tu 

1u 

tu 

tu 

tu 

SURFACE WATER - ORGANIC COMPOUNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al-SW02 Al-SW03 Al-SW03D 

1 l/14/1999 11114/1999 11/14/1999 

1u 

1u 

1u 

tu 

IU 

tu 

IU 

1u 

ILJ 

1u 

tu 

IU 

tu 

tu 

tu 

tu 

tu 

tu 

tu 

1U 

1u 

tu 

1U 

tu 

tu 

IU 

1u 

tu 

IU 

1u 

tu 

tu 

IU 

tu 

1u 

1u 

1u 

1u 

tu 

tu 

1u 

1u 

AOC 1 Data.xls, SWo Page 5 of 5 04/25/2000 



Inorganics (ug/L) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Al-SW01 

1 l/14/1999 

80.8 B 

2.2 u 

3.4 u 

55.6 B 

0.66 u 

0.34 u 

129000 

6.2 U 

6.2 U 

5.4 u 

0.2 Ul 

339 

1.4 u 

2870 J 

108 

0.06 UL 

6U 

1710 J 

3u 

3.9 UL 

6550 J 

2.4 U 

5.7 u 

9.7 B 

Al-SW02 

1 l/14/1999 

44 u 

3.4 B 

3.4 u 

33.8 B 

0.66 u 

0.34 u 

94900 

6.2 U 

6.2 U 

5.4 u 

0.2 UL 

520 

1.4 u 

1780 J 

26.1 

0.06 UL 

6U 

1340 0 

3u 

3.9 UL 

4570 J 

2.4 U 

5.7 u 

11.3 B 

SURFACE WATER - UNFILTERED INORGANIC CONSTITUENTS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

AI-SW03 

1 l/14/1999 

44 u 

2.2 u 

17.1 

89.8 J 

0.66 u 

0.34 u 

134000 

6.2 U 

6.2 U 

5.4 u 

0.2 UL 

25900 

1.4 u 

4170 J 

631 

0.06 UL 

6U 

2360 J 

3u 

4.7 B 

6780 J 

2.4 U 

5.7 u 

42.8 B 

Al-SW03D 

1 l/14/1999 

55.7 B 

2.2 u 

19 

92 J 

0.66 u 

0.34 u 

141000 

6.2 U 

6.2 U 

5.4 u 

0.2 UL 

25700 

1.4 u 

4390 J 

656 

0.06 UL 

6U 

2660 J 

3u 

6.7 B 

6970 J 

2.4 U 

5.7 u 

45.1 B 

AOC 1 Data.xls, SWi Page 1 of 1 04/25/2000 



Volatiles (ug/kg) 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1,l -Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 
Methdme Phlnrirle “.-...J.v..v -....,....- 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

AOC 1 Data.xls, SDo 

Al-SDOl-00 

1 l/14/1999 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

35 

14.13 u 

14.13 u 

7B 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

2J 

12 !? 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

14.13 u 

65 

Al-SDOl-01 

1 l/14/1999 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

SJ 

13.78 U 

1B 

14 B 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

25 

!4 n 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

13.78 U 

SB 

‘\ 
3 

SEDIMENT - ORGANIC COMPOUNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al-SD02-00 

1 l/14/1999 

12.95 U 

12.95 u 

12.95 U 

12.95 U 

12.95 U 

12.95 u 

12.95 U 

12.95 U 

12.95 u 

12.95 u 

SJ 

12.95 U 

12.95 U 

15 B 

12.95 u 

12.95 u 

12.95 U 

12.95 U 

12.95 U 

12.95 U 

12.95 u 

12.95 U 

12.95 U 

12.95 u 

12.95 U 

12.95 U 

7I3 

12.95 U 

12.95 u 

12.95 U 

12.95 U 

12.95 U 

12.95 u 

Al-SD02-01 

1 l/14/1999 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

45 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

I! B 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

13.2 U 

25 

Al-SD03-00 

1 l/14/1999 

15.94 u 

15.94 u 

15.94 u 

15.94 u 

15.94 u 

15.94 u 

15.94 u 

15.94 u 

15.94 u 

15.94 u 

17 B 

15.94 u 

15.94 u 

45 B 

15.94 u 

15.94 u 

15.94 u 

15.94 u 

15.94 u 

15.94 u 

15.94 u 

15.94 u 

15.94 U 

15.94 u 

15.94 u 

15.94 u 

!5.94 U 

15.94 u 

15.94 U 

15.94 U 

15.94 U 

15.94 u 

15.94 u 

Page 1 of 5 

Al-SD03-OOD 

1 l/14/1999 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

SB 

16.39 U 

16.39 U 

11 B 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

!6.3? u 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

16.39 U 

Al-SD03-01 

1 l/14/1999 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

65 B 

17.9 u 

17.9 u 

220 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

!7.9 n 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

A 1 -SD04-00 

I l/14/1999 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 
I? 7i: II .W.b” . 

33.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

13.25 U 

41-SD04-01 

1 l/13/1999 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

4B 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

25 

!4 I? 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

13.77 u 

45 

04/25/2000 



Semivolatiles (ug/kg) 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,2’-oxybis( 1 Chloropropan 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2Chloronaphthalene 

2Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3,3’-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-Methylphenol 

4-Bromophenyl phenylether 

4-Chloro-3-Methylphenol 

4Chloroaniline 

4-Chlorophenyl-phenylether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyr 

AOC I .d.Xk, SDo 

Al-SDOl-00 

1 l/14/1999 

480 U 

480 U 

480 U 

480 U 

480 U 

1200 u 

480 U 

480 U 

480 U 

1200 u 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

1200 u 

480 U 

480 U 

1200 u 

1200 u 

480 U 

480 U 

480 U 

480 U 

480 U 

1200 u 

1200 u 

480 U 

480 U 

480 U 

480 U 

480 U 

Al-SDOl-01 

1 l/14/1999 

460 U 

460 U 

460 U 

460 U 

460 U 

1200 u 

460 U 

460 U 

460 U 

1200 u 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

1200 u 

460 U 

460 U 

1200 u 

1200 u 

460 U 

460 U 

460 U 

460 U 

460 U 

1200 u 

1200 u 

460 U 

460 U 

460 U 

460 U 

460 U 

SEDIMENT - ORGANIC COMPOUNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al-SD02-00 

1 l/14/1999 

450 u 

450 u 

450 u 

450 u 

450 u 

1100 u 

450 u 

450 u 

450 u 

1100 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

1100 u 

450 u 

450 u 

1100 u 

1100 u 

450 u 

450 u 

450 u 

450 u 

450 u 

1100 u 

1100 u 

450 u 

450 u 

450 u 

450 u 

450 u 

Al-SD02-01 

1 l/14/1999 

430 u 

430 u 

430 u 

430 u 

430 u 

1100 u 

430 u 

430 u 

430 u 

1100 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

1100 u 

430 u 

430 u 

1100 u 

1100 u 

430 u 

430 u 

430 u 

430 u 

430 u 

1100 u 

1100 u 

430 u 

430 u 

430 u 

430 u 

430 u 

Al-SD03-00 

I l/14/1999 

510 u 

510 u 

510 u 

510 u 

510 u 

1300 u 

510 u 

510 u 

510 u 

1300 u 

510 u 

510 u 

510 u 

510 u 

510 u 

510 u 

1300 u 

510 u 

510 u 

1300 u 

1300 u 

510 u 

510 u 

510 u 

510 u 

510 u 

1300 u 

1300 u 

510 u 

510 u 

510 u 

510 u 

‘10 u 

I’ uc Lof5. 

Al-SD03-OOD 

1 l/14/1999 

540 u 

540 u 

540 u 

540 u 

540 u 

1400 u 

540 u 

540 u 

540 u 

1400 u 

540 u 

540 u 

540 u 

540 u 

540 u 

540 u 

1400 u 

540 u 

540 u 

1400 u 

1400 u 

540 U 

540 u 

540 u 

540 u 

540 u 

1400 u 

1400 u 

540 U 

540 u 

540 U 

540 U 

540 u 

Al-SD03-01 

1 l/14/1999 

580 U 

580 U 

580 U 

580 U 

580 U 

1500 u 

580 U 

580 U 

580 U 

1500 u 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

1500 u 

580 U 

580 U 

1500 u 

1500 u 

580 U 

580 U 

580 U 

580 U 

580 U 

1500 u 

1500 U 

580 U 

580 U 

580 U 

580 U 

580 U 

Al-SD04-00 

1 l/14/1999 

450 u 

450 u 

450 u 

450 u 

450 u 

1100 u 

450 u 

450 u 

450 u 

1100 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

1100 u 

450 u 

450 u 

1100 u 

1100 u 

450 U 

450 u 

450 U 

450 u 

450 u 

1100 u 

1100 u 

430 U 

450 u 

450 U 

450 U 

450 U 

Al-SD04-01 

1 l/13/1999 

440 u 

440 u 

440 u 

440 u 

440 u 

1100 u 

440 u 

440 u 

440 u 

1100 u 

440 u 

440 u 

440 u 

440 u 

440 u 

440 u 

1100 u 

440 u 

440 u 

1100 u 

1100 u 

440 u 

440 u 

440 u 

440 u 

440 u 

1100 u 

1100 u 

440 u 

440 u 

440 u 

440 u 

440 u 

.4/25/2000 



Semivolatiles (uglkg) (Cont) 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoanthene 

Bis(2-chloroethoxy)Methane 

Bis(2-chloroethyl)Ether 

Bis(2-Ethylhexyl)Phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)Anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethyl Phthalate 

Di-n-Butylphthalate 

Di-n-O&y1 Phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)Pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitroso-Di-n-Propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

AOC 1 Data.xls, SDo 

Al-SDOl-00 

1 l/14/1999 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 u 

480 u 

480 U 

480 U 

120 J 

480 U 

480 U 

480 U 

480 u 

480 U 

4so u 

480 U 

480 U 

480 u 

480 U 

480 U 

480 U 

480 U 

1200 u 

480 U 

480 U 

480 u 

Al-SDOI-01 

1 l/14/1999 

460 U 

460 U 

460 U 

460 U 

460 U 

48 J 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

120 J 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

460 U 

1200 u 

460 U 

460 U 

460 U 

SEDIMENT - ORGANIC COMPOUNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al-SD02-00 

I l/14/1999 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

93 J 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 IJ 

1100 u 

450 u 

450 u 

450 u 

Al-SDOZ-01 

11114/1999 

430 u 

430 u 

430 u 

430 u 

430 u 

46 J 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

81 J 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 TU 

1100 u 

430 u 

430 u 

430 u 

Al-SD03-00 

1 l/14/1999 

510 u 

510 u 

510 u 

510 u 

510 u 

510 u 

510 u 

510 u 

510 u 

510 u 

510 u 

510 u 

510 u 

110 J 

510 u 

510 u 

510 u 

510 u 

510 u 

510 u 

510 u 

510 u 

510 u 

510 u 

510 u 

510 u 

S!? u 

1300 u 

510 u 

510 U 

510 u 
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Al-SD03-OOD 

1 l/14/1999 

540 u 

540 u 

540 u 

540 u 

540 u 

63 J 

540 u 

540 u 

540 u 

540 u 

540 u 

540 u 

540 u 

85 J 

540 u 

540 u 

540 u 

540 u 

540 u 

540 U 

540 u 

540 u 

540 u 

540 u 

540 u 

540 u 

540 U 

1400 u 

540 U 

540 u 

540 II 

Al-SD03-01 

I l/14/1999 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

63 J 

580 U 

580 U 

580 U 

580 U 

80 J 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 U 

580 u 

580 U 

580 51 

1500 u 

580 U 

580 U 

580 U 

Al-SD04-00 

1 l/14/1999 

450 u 

450 u 

450 u 

450 u 

450 u 

46 J 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

98 J 

450 u 

47 J 

450 u 

450 U 

450 u 

450 u 

450 u 

450 u 

450 U 

450 U 

450 u 

450 u 

450 U 

1100 u 

450 u 

450 U 

430 U 

Al-SD04-01 

1 l/L311999 

440 u 

440 u 

440 u 

440 u 

440 u 

51 J 

440 u 

440 u 

440 u 

440 u 

440 u 

440 u 

440 u 

64 J 

440 u 

440 u 

440 u 

440 u 

440 u 

440 u 

440 u 

440 u 

440 u 

440 u 

440 u 

440 u 

440 u 

1100 u 

440 u 

440 u 

440 u 

04/25/2000 



PesticideslPCBs @g/kg) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC 

alpha-Chlordane 

gamma-Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

Al-SDOl-00 

1 l/14/1999 

4.7 u 

4.7 u 

4.7 u 

2.4 u 

47 u 

96 U 

47 u 

47 u 

41 u 

47 u 

47 u 

2.4 U 

2.4 U 

2.4 U 

2.4 U 

2.4 U 

2.4 U 

4.7 u 

2.4 U 

4.7 u 

4.7 u 

4.7 u 

4.1 u 

4.7 u 

2.4 U 

2.4 U 

24 U 

240 U 

Al-SDOl-01 

1 l/14/1999 

4.6 U 

4.6 U 

4.6 U 

2.4 U 

46 U 

93 u 

46 U 

46 U 

46 U 

46 U 

46 U 

2.4 u 

2.4 U 

2.4 U 

2.4 U 

2.4 U 

2.4 U 

4.6 U 

2.4 U 

4.6 U 

4.6 U 

4.6 U 

4.6 U 

4.6 U 

2.4 U 

2.4 U 

24 U 

240 U 

SEDIMENT - ORGANIC COMPOUNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CIIEATNAM ANNEX SITE 

Al-SD02-00 

1 l/14/1999 

4.5 u 

4.5 u 

4.5 u 

2.3 U 

45 u 

92 U 

45 u 

45 u 

45 u 

45 u 

45 u 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

4.5 u 

2.3 U 

4.5 u 

4.5 u 

4.5 u 

4.5 u 

4.5 u 

2.3 U 

2.3 U 

23 U 

230 U 

Al-SD02-01 

1 l/14/1999 

4.3 u 

4.3 u 

4.3 u 

2.2 u 

43 u 

X6 U 

43 u 

43 u 

43 u 

43 u 

43 u 

2.2 u 

2.2 u 

2.2 u 

2.2 u 

2.2 u 

2.2 u 

4.3 u 

2.2 u 

4.3 u 

4.3 u 

4.3 u 

4.3 u 

4.3 u 

2.2 u 

2.2 u 

22 IJ 

220 u 

Al-SD03-00 

1 l/14/1999 

4.7 UL 

4.7 UL 

4.1 UL 

2.4 UL 

41 UL 

95 UL 

41 UL 

47 UL 

41 UL 

47 UL 

47 UL 

2.4 UL 

2.4 UL 

2.4 UL 

2.4 UL 

2.4 UL 

2.4 UL 

4.1 UL 

2.4 UL 

4.1 UL 

4.1 UL 

4.7 UL 

4.1 UL 

4.1 UL 

2.4 UL 

2.4 UL 

24 UL 

240 UL 

Al-SD03-OOD 

I l/14/1999 

5.4 u 

5.4 u 

5.4 u 

2.x u 

54 u 

110 u 

54 u 

54 u 

54 u 

54 u 

54 u 

2.8 u 

2.x u 

2.8 u 

2.8 U 

2.x u 

2.X U 

5.4 tJ 

2.x u 

5.4 u 

5.4 u 

5.4 u 

5.4 u 

5.4 u 

2.x u 

2.8 u 

28 u 

2x0 u 

Al-SD03-01 

I l/14/1999 

5.X U 

5.x u 

5.x u 

3u 

5x u 

120 u 

5x u 

5X U 

5x u 

5X U 

5X II 

3u 

3u 

3u 

3u 

3u 

3u 

5.x u 

3u 

5.X u 

5.8 U 

5.8 U 

5.8 IJ 

5.x u 

3u 

3u 

30 u 

300 u 

Al -SD04-00 

1 l/14/1999 

4.4 u 

4.4 u 

4.4 u 

2.3 U 

44 u 

90 u 

44 u 

44 u 

44 u 

44 u 

44 u 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

4.4 u 

2.3 U 

4.4 u 

4.4 u 

4.4 u 

4.4 u 

4.4 u 

2.3 U 

2.3 U 

23 u 

230 u 

Al-SD04-01 

1 l/13/1999 

4.4 u 

4.4 u 

4.4 u 

2.3 U 

44 u 

X9 U 

44 u 

44 u 

44 u 

44 u 

14 J 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

4.4 u 

2.3 U 

4.4 u 

4.4 u 

4.4 u 

4.4 u 

4.4 u 

2.3 U 

2.3 U 

23 U 

230 U 

AOC 1 ,.xls, SD0 Pi, <Of5 ,-t/25/2000 



Explosives (ug/kg) 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amine-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Al-SDOl-00 

1 l/14/1999 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

Al-SDOl-01 

1 l/14/1999 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

SEDIMENT - ORGANIC COMPOUNDS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al-SD02-00 

I l/14/1999 

Al-SD02-01 

1 l/14/1999 

Al -SD03-00 

1 l/14/1999 

Al-SD03-OOD 

I l/14/1999 

Al-SD03-01 

1 l/14/1999 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

4x0 u 

4x0 u 

4x0 u 

4x0 u 

4x0 u 

4x0 u 

4x0 u 

4x0 u 

480 u 

4x0 u 

480 u 

480 u 

4x0 u 

4x0 u 

450 U 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

4x0 u 

4x0 u 

4x0 u 

4x0 u 

4x0 u 

4x0 u 

4x0 u 

4x0 u 

4x0 u 

480 u 

4x0 u 

4x0 u 

480 u 

4x0 u 

Al -SD04-00 

I l/14/1999 

450 u 

450 U 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 U 

450 U 

450 u 

450 u 

Al-SD04-01 

1 l/13/1999 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

AOC 1 Data.xls, SDo Page 5 of 5 04/25/2000 



Inorganics (mglkg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 
Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Al-SDOl-00 

1 l/14/1999 

1790 L 

0.47 u 

1.5 J 

9.4 B 

0.22 J 

0.07 u 

1420 

4.3 

1.9 J 

1.2 u 

0.03 UL 

3490 

3.x 

76.9 B 

10 

0.03 UL 

2.1 B 

106 B 

0.65 U 

0.89 B 

35.2 B 

0.52 U 

5.6 J 

9.6 B 

Al-SDOl-01 

1 l/14/1999 

2970 L 

0.36 U 

1.4 J 

11.3 B 

0.23 J 

0.06 U 

1250 

6.2 

1.9 J 

0.89 u 

0.02 UL 

3320 

3.6 

177 B 

9 

0.03 UL 

3.1 B 

194 B 

0.49 u 

0.69 B 

32.1 B 

0.39 u 

X.1 J 

9.7 B 

SEDIMENT - INORGANIC CONSTITUENTS 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al-SD02-00 

1 l/14/1999 

4230 L 

0.46 U 

1.6 J 

16.3 B 

0.29 J 

0.07 u 

1270 

11.1 

2.4 J 

2.6 0 

0.03 UL 

4690 

4.x 

304 J 

12.9 

0.02 UL 

X.2 B 

374 B 

0.63 U 

1.4 B 

52.5 B 

0.5 u 

11.2 

10.3 B 

Al-SD02-01 

1 l/14/1999 

2060 L 

0.36 U 

1.1 J 

10.2 B 

0.22 J 

0.05 u 

899 L 

6.1 

1.2 J 

0.87 u 

0.02 UL 

3510 

3.1 

154 B 

6.5 

0.02 UL 

2.6 B 

223 0 

0.48 u 

I.1 B 

26.4 B 

0.39 u 

7.5 J 

X.1 B 

Al-SD03-00 

1 l/14/1999 

2480 L 

0.56 U 

7.1 

16 B 

0.18 J 

0.09 u 

17900 

6.3 

3.6 J 

3.4 B 

0.03 UL 

12600 

12.6 

266 B 

215 

0.03 UL 

5.1 B 

134 B 

0.8 J 

3B 

64.2 B 

0.62 UJ 

9.9 B 

47.6 B 

Al-SD03-OOD 

1 l/14/1999 

3510 L 

0.56 U 

10.5 

23.4 B 

0.22 J 

0.09 u 

19000 

8.1 

3.1 J 

4.4 B 

0.03 UL 

18700 

12.6 

325 J 

309 

0.04 UL 

3.1 B 

253 B 

0.77 u 

5.2 B 

95.2 B 

0.71 B 

12.4 J 

74.1 B 

Al-SD03-01 

1111411999 

4170 L 

0.51 u 

7.4 

15.2 B 

0.16 J 

0.08 u 

3630 

7.1 

2.X J 

2.9 B 

0.03 UL 

9230 

11.4 

211 B 

3X.6 

0.03 UL 

2.5 B 

163 B 

0.7 u 

3.2 B 

80.9 B 

0.56 U 

14.x 

29.7 B 

A 1 -SD04-00 

I l/14/1999 

6740 L 

0.52 U 

2.1 J 

23.3 B 

0.16 U 

0.08 u 

1940 B 

4.x 

1.5 u 

26.9 B 

0.03 UL 

4940 

10.3 

299 B 

257 

0.07 L 

2.9 B 

266 B 

0.71 u 

1.6 B 

74.9 B 

0.57 u 

7.7 J 

79.X B 

Al-SD04-01 

1 l/13/1999 

4600 L 

0.46 U 

1.X J 

1X.1 J 

0.26 J 

0.07 u 

1760 J 

4.x 

1.3 u 

16 J 

0.03 UL 

3730 L 

7.5 

216 J 

160 

0.04 L 

2.1 J 

199 L 

0.63 U 

1.5 B 

55.5 B 

0.5 UL 

7.4 J 

51 B 
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APPENDIX E.2 
FREQUENCY OF DETECTION SUMMARIES 



Volatiles (ug/kg) 

I,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

l,l-Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

tram-1,3-Dichloropropene 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pet&none 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulflde 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methylene Chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

Site 4 Dataxls, SSoSa 

Minimum Maximum 

Non-Detect Non-Detect 

1 I .24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

II.24 U 

11.24 U 

11.24 U 

11.24 U 

5B 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

11.24 U 

II.24 U 

11.24 U 

11.24 U 

11.24 U 

il.24 U 

II3 

11.24 U 

II.24 U 

11.24 U 

11.24 U 

II.24 U 

11.24 U 

14.79 u 

14.79 UL 

14.79 u 

14.79 u 

14.79 u 

14.79 u 

14.79 u 

14.79 u 

14.79 u 

14.79 u 

14.79 u 

14.79 UL 

14.79 u 

14.79 u 

14.79 u 

14.79 u 

14.79 u 

14.79 u 

14.79 u 

14.79 u 

14.79 UL 

14.79 u 

14.79 u 

14.79 u 

14.79 u 

14.79 UL 

12.07 UL 

14.79 UL 

14.79 UL 

14.79 UL 

14.79 u 

14.79 u 

14.79 UL 

FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SURFACE SOIL 
SITE 4 -MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

25 

Maximum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2J 

Location of Frequency 

Maximum Detect of Detection 

4-HA02-00 

Page 1 of 5 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

Of6 

O/6 

O/6 

O/6 

O/6 

O/6 

Ot6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

o/7 

O/6 

O/6 

O/6 

O/6 

O/6 

l/6 

04t27t2000 



Semivolatiles @g/kg) 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

l,4-Dichlorobenzene 

2,2’-oxybis(l-Chloropropan 

2,4,%Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2Xhloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3,3’-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-Methylphenol 

4-Bromophenyl phenylether 

4-Chloro-3-Methylphenol 

4Chloroaniline 

4-Chlorophenyl-phenylether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Site 4 _ ..xls, SSoSa 

Minimum 

Non-Detect 

380 u 

380 u 

380 u 

380 U 

380 u 

960 U 

380 U 

380 u 

380 U 

960 U 

380 u 

380 u 

380 u 

380 U 

380 U 

380 u 

960 U 

380 u 

380 u 

960 U 

960 U 

380 u 

380 u 

380 u 

380 u 

380 u 

960 U 

960 U 

380 u 

380 u 

380 u 

380 u 

380 u 

FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SURFACE SOIL 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Maximum 

Non-Detect 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

14000 u 

5500 u 

5500 u 

5500 u 

14000 u 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

14000 u 

5500 u 

5500 u 

14000 u 

14000 u 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

14000 u 

14000 u 

5500 u 

5500 u 

5500 u 

2600 U 

2600 U 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

330 J 

ND 

530 J 

290 J 

440 J 

Maximum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

330 .I 

ND 

1700 J 

8800 

7000 

Location of Frequency 

Maximum Detect of Detection 

o/7 

o/7 

o/7 

017 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

on 

o/7 

o/7 

o/7 

017 

o/7 

o/7 

o/7 

017 

017 

4-HA02-00 II7 

o/7 

4-HA06-00 217 

4-HA06-00 417 

4-HA06-00 417 

f - LOf.5 J4127/2000 



a i 

Semivolatiles (ug/kg) (Cont) 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoanthene 

Bis(2chloroethoxy)Methane 

Bis(2-chloroethyl)Ether 

Bis(2-Ethylhexyl)Phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)Anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethyl Phthalate 

Di-n-Butylphthalate 

Di-n-O&$ Phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzcne 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)Pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitroso-Di-n-Propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Site 4 Data.xls, SSoSa 

Minimum 

Non-Detect 

380 u 

380 u 

380 u 

380 U 

380 u 

49 B 

380 U 

380 u 

380 u 

380 u 

380 u 

380 u 

380 u 

41 B 

380 u 

380 u 

380 U 

380 u 

380 u 

380 u 

380 U 

380 U 

380 U 

380 u 

380 u 

380 U 

380 u 

960 U 

380 u 

380 u 

380 u 

FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SURFACE SOIL 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Maximum 

Non-Detect 

380 u 

2600 U 

380 u 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

380 u 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

380 u 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

2600 U 

5500 u 

5500 u 

5500 u 

5500 u 

5500 u 

14000 u 

2600 U 

5500 u 

380 u 

Minimum 

Detected 

76 J 

61 J 

53 J 

ND 

ND 

3000 

ND 

250 J 

75 J 

1400 J 

ND 

ND 

ND 

9900 

ND 

49 J 

250 .I 

ND 

ND 

ND 

ND 

48 J 

ND 

ND 

ND 

ND 

ND 

ND 

560 J 

ND 

46 J 

Maximum 

Detected 

6800 

3400 J 

6800 

ND 

ND 

16000 

ND 

250 J 

8600 

1400 J 

ND 

ND 

ND 

9900 

ND 

14000 

250 J 

ND 

ND 

ND 

ND 

3400 J 

ND 

ND 

ND 

ND 

ND 

ND 

5500 

ND 

11000 

Location of 

Maximum Detect 

4-HA06-00 

4-HAO6-00 

4-HA06-00 

4-HA02-00 

4-HA02-00 

4-HA06-00 

4-HA06-00 

4-HA04-00 

4-HA06-00 

4-HA02-00 

4-HA06-00 

4-HA06-00 

4-HA06-00 

Page 3 of 5 

Frequency 

of Detection 

6/l 

5/l 

617 

o/7 

on 

317 

on 

117 

6/l 

117 

on 

o/7 

o/7 

117 

o/7 

617 

I/7 

on 

o/7 

017 

o/7 

511 

017 

on 

o/7 

on 

o/7 

o/7 

411 

o/7 

617 



Pesticides/PCBs (uglkg) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Aldrin 

Aroclor-1016 

Aroclor- 122 1 

Aroclor- 1232 

Aroclor- 1242 

Aroclor- 1248 

Aroclor- 1254 

Aroclor- 1260 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC 

alpha-Chlordane 

gamma-Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

Minimum Maximum 

Non-Detect Non-Detect 

3.8 U 

3.8 U 

3.8 U 

2u 

38 U 

71 u 

38 U 

38 U 

38 U 

38 U 

ND 

2U 

2u 

2u 

2u 

2u 

2u 

3.8 U 

2u 

3.9 u 

3.8 U 

3.9 u 

3.8 u 

3.8 U 

2u 

2u 

20 u 

200 u 

27 U 

27 U 

4u 

2.1 u 

270 U 

560 U 

270 U 

52 U 

270 U 

270 U 

ND 

14 u 

14 u 

14 u 

14 u 

14 u 

2.1 u 

27 U 

14 u 

21 u 

27 u 

5.2 U 

5.2 U 

5.2 U 

14 u 

14 u 

140 u 

1400 u 

FREQUENCY OF DETECTION SUMMARY -ORGANIC COMPOIJNDS IN SURFACE SOIL 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Minimum 

Detected 

7.6 K 

9.6 J 

4.6 J 

33 K 

ND 

ND 

ND 

1000 K 

ND 

ND 

53 J 

ND 

ND 

ND 

ND 

ND 

15 K 

ND 

ND 

4.4 J 

ND 

6.3 J 

71 K 

4.5 

ND 

ND 

ND 

ND 

Maximum 

Detected 

7.6 K 

43 J 

220 K 

33 K 

ND 

ND 

ND 

1000 K 

ND 

ND 

2700 K 

ND 

ND 

ND 

ND 

ND 

15 K 

ND 

ND 

5.1 J 

ND 

28 K 

77 K 

87 K 

ND 

ND 

ND 

ND 

Location of 

Maximum Detect 

4-HA06-00 

4-HA04-00 

4-HA05-00 

4-HA05-00 

4-HA05-00 

4-HA05-00 

4-HA05-00 

4-HA03-00 

4-HA05-00 

4-HA05-00 

4-MA05-00 

Frequency 

of Detection 

l/7 

217 

511 

Ill 

o/7 

o/7 

o/7 

111 

o/7 

o/7 

717 

017 

o/7 

o/7 

o/7 

o/7 

l/7 

017 

o/7 

217 

o/7 

217 

117 

217 

O/l 

o/7 

o/7 

o/7 

Site 4 I ,ls, SSoSa t. <Of5 Al27l2000 



Explosives (ug/kg) 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Minimum Maximum 

Non-Detect Non-Detect 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SURFACE SOIL 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CNEATHAM ANNEX SITE 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Location of Frequency 

Maximum Detect of Detection 

o/7 

on 

o/7 

o/7 

o/7 

o/7 

o/7 

on 

on 

on 

o/7 

017 

o/7 

o/7 

Site 4 Data.xls, SSoSa Page 5 of 5 04/27/2000 



FREQUENCY OF DETECTION SUMMARY - INORGANIC CONSTITUENTS IN SURFACE SOIL 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Inorganics (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Minimum 

Non-Detect 

ND 

0.44 UJ 

ND 

ND 

0.32 B 

0.07 u 

ND 

ND 

1.4 u 

3.8 B 

0.02 UL 

ND 

ND 

ND 

ND 

ND 

2.2 B 

283 B 

0.6 U 

2.4 B 

22.6 B 

0.5 UL 

ND 

28.6 B 

Non-Detect 

ND 

0.55 u 

ND 

ND 

0.68 B 

0.34 u 

ND 

ND 

1.4 u 

4.5 B 

0.03 UL 

ND 

ND 

ND 

ND 

ND 

4.1 B 

283 B 

0.81 U 

5.2 B 

73.8 B 

0.72 UL 

ND 

32.5 B 

Minimum Maximum Location of Frequency 

Detected Detected Maximum Detect of Detection 

4560 L 

0.67 J 

2.6 L 

20.3 J 

ND 

0.74 J 

1110 J 

8.7 

1.7 .J 

10.5 

0.07 L 

8570 L 

11.6 

514 J 

43.2 

0.04 J 

10.1 J 

366 J 

1J 

20.6 L 

ND 

1.1 L 

13.9 

102 

9560 L 

12.6 

4.1 L 

164 

ND 

3.3 

8420 

56.6 

8.8 J 

150 

0.13 L 

61700 L 

129 

2140 

302 J 

0.88 

39.6 

1420 

1J 

20.6 L 

ND 

1.1 L 

35.7 J 

324 

4-HAo4-00 

4-X405-00 

4-HAo4-00 

4-HAo4-00 

4-I-LAOS-00 

4-HAo3-00 

4X406-00 

4-HAO6-00 

4X405-00 

4-HA02-OOD 

4-HAO6-00 

4-HAo5-00 

4-HA06-00 

4X406-00 

4X405-00 

4-HA06-00 

4-HAOS-00 

4-I&404-00 

4X406-00 

4X406-00 

4X406-00 

4-HAOS-00 

717 

2/7 

717 

717 

o/7 

217 

717 

717 

617 

517 

417 

717 

717 

Ill 

717 

717 

311 

617 

l/7 

l/7 

o/7 

l/7 

717 

517 

Site 4 Data.xls, SSiSa Page I of I 04/27/2000 



Volatiles (ug/kg) 

l,l,l-Trichloroethane 

I, 1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1 ,I-Dichloroethane 

l,l-Dichloroethene 

1,2-Dichloroethane 

1,ZDichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disultide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methylene Chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

Site 4 Data.xls, SBoSa 

Minimum Maximum 

Non-Detect Non-Detect 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

2B 

10.93 u 

10.93 u 

3B 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

10.93 u 

7B 

10.93 u 

10.93 u 

12.75 UL 

10.93 u 

10.93 u 

10.93 u 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

43 B 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20 B 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

20.41 U 

FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SUBSURFACE SOIL 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

85 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

25 

ND 

ND 

35 

25 

ND 

ND 

ND 

Maximum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

85 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2J 

ND 

ND 

35 

35 

ND 

ND 

ND 

Location of 

Maximum Detect 

Frequency 

of Detection 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

4-HA02-02 II7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

017 

on 

on 

on 

o/7 

o/7 

o/7 

4-HA02-02 If7 

017 

on 

4-HA03-02 117 

4-HA0 l-02 217 

on 

o/7 

o/7 

Page I of 5 04/27/2000 



Semivolatiles (ug/kg) 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,2’-oxybis(l-Chloropropane) 

2,4,STrichlorophenoI 

2,4,&Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methyinaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3,3’-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-Methylphenol 

4-Bromophenyl phenylether 

4-Chloro-3-Methylphenol 

4-Chloroaniline 

4-Chlorophenyl-phenylether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Site 4 A As, SBoSa 

Minimum Maximum 

Non-Detect Non-Detect 

370 u 

370 u 

370 u 

370 u 

370 u 

930 u 

370 u 

370 u 

370 u 

930 u 

370 u 

370 u 

370 u 

370 u 

370 u 

370 u 

930 u 

370 u 

370 u 

930 u 

930 u 

370 u 

370 u 

370 u 

370 u 

370 u 

930 u 

930 u 

370 u 

370 u 

370 u 

370 u 

370 u 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

42000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

42000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

42000 UJ 

17000 UJ 

17000 UJ 

42000 UJ 

42000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

42000 UJ 

42000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SUBSURFACE SOIL 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

77 J 

52 J 

Maximum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

500 J 

600 J 

Location of 

Maximum Detect 

Frequency 

of Detection 

o/7 

o/7 

o/7 

o/7 

o/7 

017 

017 

o/7 

o/7 

o/7 

o/7 

o/7 

017 

o/7 

o/7 

o/7 

o/7 

o/7 

017 

o/7 

o/7 

on 

on 

o/7 

o/7 

o/7 

017 

o/7 

o/7 

o/7 

o/7 

4-HA06-02 217 

4-HA06-02 417 

I,% iOfS 



Semivolatiles @g/kg) (Cod) 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoanthene 

Bis(2-chloroethoxy)Methane 

Bis(2-chloroethyl)Ether 

Bis(2-EthylhexyQPhthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)Anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethyl Phthalate 

Di-n-Butylphthalate 

Di-n-Octyl Phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(1,2,3-cd)Pyrene 

Isophorone 

Naphthaiene 

Nitrobenzene 

N-Nitroso-Di-n-Dropylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Minimum 

Non-Detect 

11000 UJ 

4300 u 

370 u 

370 u 

370 u 

2600 B 

370 u 

370 u 

4300 u 

370 u 

370 u 

370 u 

370 u 

66 B 

370 u 

11000 UJ 

370 u 

370 u 

370 u 

370 u 

370 u 

3800 u 

370 u 

370 u 

370 u 

370 u 

370 u 

930 u 

370 u 

370 u 

11000 UJ 

FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SUBSURFACE SOIL 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Maximum 

Non-Detect 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

4300 u 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

5700 B 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

42000 UJ 

17000 UJ 

17000 UJ 

17000 UJ 

Detected 

51 J 

43 J 

59 I 

ND 

ND 

530 

ND 

ND 

45 J 

ND 

ND 

ND 

ND 

90000 J 

ND 

43 J 

ND 

ND 

ND 

ND 

ND 

39 J 

ND 

ND 

ND 

ND 

ND 

ND 

100 J 

ND 

44 J 

Maximum 

Detected 

510 J 

440 J 

760 J 

ND 

ND 

63000 J 

ND 

ND 

620 J 

ND 

ND 

ND 

ND 

90000 J 

ND 

880 J 

ND 

ND 

ND 

ND 

ND 

66 J 

ND 

ND 

ND 

ND 

ND 

ND 

400 J 

ND 

930 J 

Location of 

Maximum Detect 

4-HA0501 

4-HA06-02 

4-HA06-02 

4-HA03-02 

4-HA06-02 

4-HA04-01 

4-HA050 I ,4-HA06-02 

4-HA02-02 

4-HA06-02 

4-HA0501 

Frequency 

of Detection 

517 

417 

4/7 

on 

o/7 

417 

o/7 

o/7 

417 

o/7 

o/7 

o/7 

o/7 

l/7 

o/7 

5/7 

o/7 

o/7 

on 

o/7 

o/7 

317 

0i7 

o/7 

on 

o/7 

017 

o/7 

217 

o/7 

j/7 

Site 4 Data.xls, SBoSa Page 3 of 5 



PesticideGCBs (ug/kg) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Aldrin 

Aroclor- 10 16 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC 

alpha-Chlordane 

gamma-Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosuifan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

Minimum Maximum 

Non-Detect Non-Detect 

3.7 u 

3.7 u 

3.7 u 

1.9 u 

37 u 

75 u 

31 u 

37 u 

37 u 

38 u 

38 u 

1.9 u 

1.9 u 

1.9 u 

1.9 u 

1.9 u 

1.9 u 

3.7 u 

1.9 u 

3.8 u 

3.7 u 

3.7 u 

3.7 u 

3.7 u 

1.9 u 

1.9 u 

19 u 

190 u 

6.7 u 

4.6 u 

4.6 U 

3.4 u 

67 U 

140 u 

67 u 

67 u 

67 U 

67 U 

48 UL 

3.4 u 

3.4 u 

3.4 u 

3.4 u 

3.4 u 

3.4 u 

6.7 U 

3.4 u 

6.7 U 

6.7 U 

6.7 U 

6.7 U 

4.8 UL 

3.4 u 

3.4 u 

34 u 

340 u 

FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SUBSURFACE SOIL 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Minimum 

Detected 

4.5 L 

5.3 

5.8 

27 J 

ND 

ND 

ND 

2300 L 

ND 

39 

50 J 

ND 

ND 

ND 

ND 

2.4 J 

4.3 J 

ND 

ND 

6.5 K 

ND 

ND 

ND 

8.9 J 

9.9 J 

ND 

25 J 

ND 

Maximum 

Detected 

4.5 L 

24 J 

150 L 

27 J 

ND 

ND 

ND 

2300 L 

ND 

49 

1600 L 

ND 

ND 

ND 

ND 

2.4 J 

4.3 J 

ND 

ND 

14 J 

ND 

ND 

ND 

19 J 

9.9 J 

ND 

25 J 

ND 

Location of 

Maximum Detect 

4-HA02-02 

4-HA04-01 

4-HA05-01 

4-HA05-01 

4-HA05-01 

4-HAOl-02D 

4-HA05-01 

4-HA05-01 

4-HA05-01 

4-HA0 I -02D 

4-HA05-01 

4-HA05-01 

4-HA05-01 

Frequency 

of Detection 

1/l 

317 

417 

l/7 

017 

o/7 

o/7 

II7 

o/7 

217 

517 

o/7 

o/7 

O/l 

017 

l/7 

l/7 

o/7 

o/7 

317 

o/7 

o/7 

017 

217 

l/7 

o/7 

l/7 

017 

Site 4 As, SBoSa t ,ofS .4/27/2000 



Explosives (ug/kg) 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,GTrinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Minimum 

Non-Detect 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SUBSURFACE SOIL 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Maximum 

Non-Detect 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

CHEATHAM ANNEX SITE 

Maximum Location of 

Detected Maximum Detect 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Frequency 

of Detection 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

on 

on 

o/7 

o/7 

Of7 

on 

o/7 
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FREQUENCY OF DETECTION SUMMARY - INORGANIC CONSTITUENTS IN SUBSURFACE SOIL 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Inorganics (mglkg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Minimum 

Non-Detect 

ND 

0.44 u 

ND 

ND 

0.31 B 

0.07 u 

ND 

ND 

ND 

4.4 B 

0.02 UL 

ND 

ND 

ND 

ND 

ND 

3.2 B 

249 B 

0.6 U 

1.6 B 

11.6 B 

0.48 UL 

10.1 B 

28.6 B 

Maximum 

Non-Detect 

ND 

0.69 U 

ND 

ND 

0.55 B 

0.15 u 

ND 

ND 

ND 

4.6 B 

0.03 UL 

ND 

ND 

ND 

ND 

ND 

1.7 B 

249 B 

0.94 u 

5.8 B 

57.1 B 

0.75 UL 

10.1 B 

28.6 B 

Minimum 

Detected 

3550 L 

1.1 

1.8 L 

20.2 J 

ND 

0.96 J 

478 J 

6.9 

1.6 J 

9 

0.44 L 

4960 L 

11.3 

327 J 

28.3 

0.05 J 

13.6 

531 J 

0.78 J 

8.5 L 

ND 

ND 

12.2 

150 

Maximum 

Detected 

9660 L 

I.1 

4.2 L 

247 

ND 

1.2 J 

5970 

29.2 

4.3 J 

40.4 

0.44 L 

28000 L 

45.3 

1730 

120 

0.91 

20.4 

1700 

0.78 J 

8.5 L 

ND 

ND 

20.8 

643 

CHEATHAM ANNEX SITE 

Location of Frequency 

Maximum Detect of Detection 

4-HAO3-02 717 

4-HAO5-01,4-HAO6-02 211 

4-HAO6-02 717 

4-HAo4-01 717 

017 

4-HAo5-01 217 

4-HAo4-01 7/7 

4-HAO6-02 717 

4-HAO3-02 717 

4-HAO3-02 517 

4-HAo4-0 1 117 

4-HAO6-02 717 

4-HAO3-02 717 

4-HAO6-02 717 

4-HAo3-02 717 

4-HAO3-02 717 

4-HAO6-02 317 

4-HAo5-01 617 

4-HAO2-02 l/7 

4-HA06-02 117 

017 

017 

4-HAO6-02 617 

4-HAOl-02 617 
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FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SEDIMENT 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Volatiles (ug/kg) 

l,l,l-Trichloroethane 

l,l.2,2-Tetrachloroethanc 

l,l,2-Trichloroethane 

1,l -Dichloroethane 

l,l-Dichloroethene 

l,2-Dichloroethane 

I ,2-Dichloroethene (total) 

1 ,ZDichloropropane 

cis- 1,3-Dichloropropene 

trans-1,3-Dichloropropene 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methylene Chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

Site 4 Data.xls, SDoSa 

Minimum 

Non-Deteci 

13.89 u 

13.89 u 

13.89 u 

13.89 u 

13.89 u 

13.89 u 

13.89 U 

13.89 u 

13.89 U 

13.89 u 

7B 

13.89 u 

14.88 u 

I7 B 

13.89 u 

13.89 u 

13.89 u 

13.89 u 

13.89 u 

13.89 u 

13.89 u 

13.89 u 

13.89 u 

13.89 u 

13.89 u 

13.89 u 

12 B 

13.89 u 

13.89 U 

13.89 u 

13.89 u 

13.89 u 

13.89 U 

Maximum 

Non-Detect 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

17.53 u 

26.4 U 

26.4 U 

44 B 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

39 B 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

26.4 U 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

12 J 

ND 

2J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

25 

ND 

ND 

ND 

3L 

ND 

ND 

IO J 

Maximum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

I2 J 

ND 

25 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

35 

ND 

ND 

ND 

3L 

ND 

ND 

10 J 

Location of 

Maximum Detect 

4-SEDOI-00 

4-SD03-01 

4-SD04-00 

4-SD02-00 

4-SD04-00 

Page I of 5 

Frequency 

of Detection 

o/9 

o/9 

o/9 

019 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

119 

o/9 

II9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

019 

o/9 

219 

019 

o/9 

o/9 

l/9 

o/9 

o/9 

119 

04/27/2000 



FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SEDIMENT 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Semivolatiles (ug/kg) 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,2’-oxybis(l-Chloropropan 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,CDinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2Chloronaphthalene 

2Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3,3’-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-Methylphenol 

4-Bromophenyl phenylether 

4-Chloro-3-Methylphenol 

4Chloroaniline 

4-Chlorophenyl-phenylether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Site 4 _ As, SDoSa 

Minimum Maximum 

Non-Detect Non-Detect 

410 u 

410 u 

410 u 

410 u 

410 u 

1000 u 

410 u 

410 u 

410 u 

1000 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

1000 u 

410 u 

410 u 

1000 u 

1000 u 

410 u 

410 u 

410 u 

410 u 

410 u 

1000 u 

1000 u 

410 u 

410 u 

410 u 

410 u 

410 u 

1600 u 

1600 U 

1600 U 

1600 U 

1600 U 

4000 u 

1600 U 

1600 U 

1600 U 

4000 u 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

4000 u 

1600 U 

1600 U 

4000 u 

4000 u 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

4000 u 

4000 u 

1600 U 

1600 U 

1600 U 

410 u 

410 u 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

110 J 

110 J 

Maximum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

290 J 

340 J 

CHEATHAM ANNEX SITE 

Location of Frequency 

Maximum Detect of Detection 

o/9 

o/9 

o/9 

o/9 

019 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

019 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

019 

o/9 

4-SD04-00 819 

4-SD04-OOD x/9 

I-._ -of5 



Semivolatiles (ug/kg) (Cant) 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoanthene 

Bis(2-chloroethoxy)Methane 

Bis(2-chloroethyl)Ether 

Bis(2-EthylhexyQPhthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)Anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethyl Phthalate 

Di-n-Butylphthalate 

Di-n-Octyl Phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno( 1,2,3-cd)Pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitroso-Di-n-Propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Minimum 

Non-Detect 

ND 

410 u 

410 u 

410 u 

410 u 

ND 

410 u 

410 u 

ND 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

ND 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 I! 

410 u 

410 u 

410 u 

410 u 

1000 u 

410 u 

410 u 

ND 

Maximum 

Non-Detect 

ND 

1200 u 

410 u 

1600 U 

1600 U 

ND 

1600 U 

1600 U 

ND 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

ND 

1600 U 

1600 U 

1600 U 

1600 U 

1600 U 

1200 u 

1600 u 

1600 U 

1600 U 

1600 U 

1600 U 

4000 u 

410 u 

1600 U 

ND 

FREQUENCY OF DETECTION SUMMARY -ORGANIC COMPOUNDS IN SEDIMENT 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Minimum 

Detected 

51 J 

56 J 

86 J 

ND 

ND 

68 J 

ND 

ND 

52 J 

ND 

ND 

ND 

ND 

61 J 

ND 

87 .I 

ND 

ND 

ND 

ND 

ND 

64 J 

ND 

ND 

ND 

ND 

ND 

ND 

100 J 

ND 

84 J 

Maximum 

Detected 

550 J 

180 J 

440 J 

ND 

ND 

280 J 

ND 

ND 

490 J 

ND 

ND 

ND 

ND 

84 J 

ND 

640 J 

ND 

ND 

ND 

ND 

ND 

210 J 

ND 

ND 

ND 

ND 

ND 

ND 

340 J 

ND 

610 J 

Location of 

Maximum Detect 

4-SD04-OOD 

4-SD04-OOD 

4-SD04-OOD 

4-SD04-OOD 

4-SD04-OOD 

4-SD04-01 

4-SD02-00 

4-SD04-OOD 

4-SD04-00 

4-SD04-00 

Frequency 

of Detection 

919 

619 

819 

o/9 

o/9 

919 

o/9 

o/9 

919 

o/9 

o/9 

o/9 

o/9 

519 

o/9 

919 

o/9 

o/9 

o/9 

o/9 

o/9 

519 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

819 

o/9 

919 
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FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SEDIMENT 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Pesticides/PCBs (ug/kg) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor- 1242 

Aroclor-I 248 

Aroclor-I 254 

Aroclor-1260 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC 

alpha-Chlordane 

gamma-Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

Minimum Maximum 

Non-Detect Non-Detect 

4.1 u 

4.1 u 

4.9 UL 

2.1 u 

41 u 

82 u 

41 u 

41 u 

41 u 

41 u 

52 U 

2.1 u 

2.1 u 

2.1 u 

2.1 u 

2.1 u 

2.1 u 

4.1 u 

2.1 u 

4.1 u 

4.1 u 

4.1 u 

4.1 u 

4.1 u 

2.1 u 

2.1 u 

21 u 

210 u 

7.8 UL 

7.8 UL 

7.8 UL 

4 UL 

78 UL 

160 UL 

78 UL 

78 UL 

78 UL 

78 UL 

60 U 

4 UL 

4 UL 

4 UL 

4 UL 

4 UL 

4 UL 

7.8 UL 

4 UL 

7.8 UL 

7.8 UL 

7.8 UL 

7.8 UL 

7.8 UL 

4 UL 

4 UL 

40 UL 

400 UL 

Minimum 

Detected 

ND 

6.6 

49 J 

ND 

ND 

ND 

ND 

ND 

19 L 

ND 

18 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum 

Detected 

ND 

9L 

400 

ND 

ND 

ND 

ND 

ND 

33 J 

ND 

270 K 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

CHEATHAM ANNEX SITE 

Location of Frequency 

Maximum Detect of Detection 

o/9 

4-SD04-00 219 

4-SD03-01 219 

o/9 

o/9 

o/9 

o/9 

o/9 

4-SD02-0 1 219 

o/9 

4-SEDO l-00 719 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

019 

o/9 

o/9 

o/9 

o/9 

Site 4 L As, SDoSa E.. of5 .4/27/2000 



Exptosives (ugkg) 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Minimum 

Non-Detect 

Maximum 

Non-Detect 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SEDIMEN’I 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Minimum Maximum 

Detected Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

CHEATHAM ANNEX SITE 

Location of Frequency 

Maximum Detect of Detection 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

019 

o/9 

o/9 

o/9 

o/9 

019 
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FREQUENCY OF DETECTION SUMMARY - INORGANIC CONSTITUENTS IN SEDIMENT 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Inorganics (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Minimum 

Non-Detect 

ND 

0.43 u 

ND 

6.4 B 

0.49 B 

ND 

ND 

ND 

1.2 u 

3.8 B 

0.02 UL 

ND 

ND 

ND 

ND 

0.02 UL 

ND 

272 B 

0.59 u 

0.97 u 

59.2 B 

0.47 UL 

ND 

30.2 B 

Maximum 

Non-Detect 

ND 

1.7 B 

ND 

9.9 B 

0.73 B 

ND 

ND 

ND 

1.8 U 

7.3 B 

0.04 UL 

ND 

ND 

ND 

ND 

0.04 u 

ND 

368 B 

I.1 u 

5.6 B 

191 B 

0.91 UL 

ND 

87.6 B 

Minimum 

Detected 

1500 L 

IJ 

0.98 J 

19.2 J 

0.21 J 

0.09 J 

1360 J 

7 

2.9 J 

10.1 

ND 

4540 L 

4.2 

410 J 

12.1 

0.04 L 

1.7 J 

673 J 

ND 

ND 

57 J 

ND 

6.8 J 

130 

Maximum 

Detected 

8340 L 

IJ 

12.2 L 

71.7 J 

0.6 J 

7.2 

25200 

35.8 

4.6 J 

65.3 J 

ND 

15400 

59.8 

2790 

93.4 

0.07 J 

23.6 

1550 

ND 

ND 

57 J 

ND 

36.6 

307 

Location of 

Maximum Detect 

4-SEDOI-00 

4-SEDOI-01 

4-SEDOl-00 

4-SEDO I-00 

4-SD03-00 

4-SEDOI-01 

4-SEDOl -00 

4-SEDOI-00 

4-SEDOl-00 

4.SD03-00 

4-SEDO l-00 

4-SEDO I-O I 

4-SEDOI-00 

4-SD02-00 

4-SEDOI-00 

4-SEDOl-00 

4-SD03-00 

4-SD02-0 I 

4-SEDOI-00 

4-SD04-0 1 

Frequency 

of Detection 

919 

Ii9 

919 

719 

719 

919 

919 

919 

419 

619 

o/9 

919 

919 

919 

919 

219 

919 

619 

o/9 

o/9 

l/9 

o/9 

919 

619 

Site 4 Data,xls, SDiSa Page I of I 04l27l2000 



FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SURFACE SOIL 
AOC I- SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Volatiles (ug/kg) 

I, I ,I -Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

I,l-Dichloroethane 

l,l-Dichloroethene 

I ,2-Dichloroethane 

l,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromofonn 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methylene Chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

AOC I Data.xls, SSoSa 

Minimum 

Non-Detect 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

3B 

14.15 UL 

14.15 UL 

6B 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

7B 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

14.15 UL 

Maximum 

Non-Detect 

20.13 U 

20.13 U 

20.13 U 

20.13 U 

20.07 U 

20.13 U 

20.13 U 

20.13 U 

20.13 U 

20.13 U 

20.07 U 

20.13 U 

20.13 U 

20.13 U 

20.07 U 

20.13 U 

20.13 U 

20.13 U 

20.13 U 

20.13 U 

20.07 UL 

20.13 U 

20.13 U 

20.13 U 

20.13 U 

20.13 U 

34 B 

20.13 U 

20.13 U 

20.07 UL 

20.07 U 

20.13 U 

20.13 U 

Minimum 

Detected 

ND 

ND 

ND 

ND 

45 

ND 

ND 

ND 

ND 

ND 

5 

ND 

ND 

ND 

45 

ND 

ND 

ND 

ND 

ND 

5J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

5J 

45 

ND 

ND 

Maximum 

Detected 

ND 

ND 

ND 

ND 

4J 

ND 

ND 

ND 

ND 

ND 

5 

ND 

ND 

ND 

4J 

ND 

ND 

ND 

ND 

ND 

SJ 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

5J 

4J 

ND 

ND 

Location of 

Maximum Detect 

A 1 -HA05OOD 

A 1 -HA06-00 

A 1 -HA05OOD 

A 1 -HA05-OOD 

A 1 -HAOS-OOD 

A l-HA05-OOD 

Frequency 

of Detection 

017 

on 

on 

o/7 

l/7 

o/7 

o/7 

o/7 

o/7 

o/7 

II7 

o/7 

o/7 

o/7 

II7 

on 

on 

o/7 

on 

o/7 

117 

o/7 

o/7 

on 

o/7 

o/7 

on 

o/7 

o/7 

l/7 

II7 

o/7 

o/7 
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FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SURFACE SOIL 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Semivolatiles @g/kg) 

1,2,4-Trichlorobenzene 

I ,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,2’-oxybis( 1 -Chloropropan 

2,4,%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 phenylether 

4-Chloro-3-Methylphenol 

4Xhloroaniline 

4-Chlorophenyl-phenylether 

I-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

AOC . .d.Xk, SSoSa 

Minimum 

Non-Detect 

450 u 

450 u 

450 u 

450 u 

450 u 

1100 u 

450 u 

450 u 

4.50 u 

1100 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

1100 u 

450 u 

450 u 

1100 u 

1100 u 

450 u 

450 u 

4.50 u 

450 u 

450 u 

1100 u 

1100 u 

450 u 

450 u 

450 u 

450 u 

450 u 

Maximum 

Non-Detect 

620 UL 

620 UL 

620 UL 

620 UL 

620 UL 

1600 UL 

620 UL 

620 UL 

620 UL 

1600 UL 

620 UL 

620 UL 

620 UL 

620 UL 

620 UL 

620 UL 

1600 UL 

620 UL 

620 UL 

1600 UL 

1600 UL 

620 UL 

620 UL 

620 UL 

620 UL 

620 UL 

1600 UL 

1600 UL 

620 UL 

620 UL 

620 UL 

610 U 

610 U 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

65 J 

92 J 

Maximum 

Detected 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

280 

870 

Location of Frequency 

Maximum Detect of Detection 

o/7 

Of7 

o/7 

o/7 

o/7 

on 

o/7 

o/7 

o/7 

on 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

o/7 

017 

o/7 

017 

o/7 

o/7 

o/7 

o/7 

on 

017 

A 1 -HA0 l-00 217 

Al-HAOI-00 2/7 

‘.- Lot-5 



“1 , 

Semivolatiles @g/kg) (Co&) 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoanthene 

Bis(2-chloroethoxy)Methane 

Bis(2-chloroethyl)Ether 

Bis(2-Ethylhexyl)Phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)Anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethyi Phthalate 

Di-n-Butylphthalate 

Di-n-Octyl Phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno( 1,2,3-cd)Pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitroso-Di-n-Propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Minimum 

Non-Detect 

450 u 

4.50 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

620 UL 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

450 u 

1100 u 

450 u 

450 u 

450 u 

FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SURFACE SOIL 

AOC I- SCRAP METAL DUMP 
SITE INSPECTION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

Maximum 

Non-Detect 

600 U 

610 U 

610 U 

620 UL 

620 UL 

620 UL 

620 UL 

620 UL 

600 U 

610 U 

620 UL 

620 UL 

620 UL 

620 UL 

620 UL 

610 U 

620 UL 

620 UL 

620 UL 

620 UL 

620 UL 

610 U 

620 UL 

620 UL 

620 UL 

620 UL 

620 UL 

1600 UL 

610 U 

620 UL 

610 U 

Minimum 

Detected 

66 J 

78 J 

96 J 

ND 

ND 

47 J 

ND 

ND 

67 J 

350 

ND 

ND 

ND 

72 J 

ND 

61 J 

ND 

ND 

ND 

ND 

ND 

74 J 

ND 

ND 

ND 

ND 

ND 

ND 

71 J 

ND 

65 J 

Maximum 

Detected 

1700 

970 

970 

ND 

ND 

12000 J 

ND 

ND 

830 

350 

ND 

ND 

ND 

170 J 

ND 

250 

ND 

ND 

ND 

ND 

ND 

810 

ND 

ND 

ND 

ND 

ND 

ND 

78 

ND 

360 

Location of 

Maximum Detect 

Al-HAOI-00 

Al-HAOI-00 

Al-HAOI-00 

Al-HA04-00 

Al-HAOI-00 

Al-HAOI-00 

Al-HA05-OOD 

Al-HAOl-00 

Al-HAOl-00 

A 1 -HA0 I-00 

Al-HAOl-00 

Frequency 

of Detection 

417 

217 

217 

017 

017 

517 

o/7 

o/7 

417 

117 

o/7 

o/7 

on 

617 

o/7 

317 

o/7 

on 

o/7 

o/7 

o/7 

217 

o/7 

o/7 

o/7 

o/7 

017 

o/7 

217 

o/7 

317 

AOC 1 Data.xls, SSoSa Page 3 of 5 



FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SURFACE SOIL 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Pesticides/PCBs (sg/kg) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Aldrin 

Aroclor-1016 

Aroclor-1221 

Aroclor- 1232 

Aroclor- 1242 

Aroclor- 1248 

Aroclor- 1254 

Aroclor- 1260 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC 

alpha-Chlordane 

gamma-Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

Minimum Maximum 

Non-Detect Non-Detect 

4.5 u 

4.5 u 

4.5 u 

2.3 U 

45 u 

92 u 

45 u 

45 u 

45 u 

45 u 

45 u 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

2.3 U 

4.5 u 

2.3 U 

4.5 u 

4.5 u 

4.5 u 

4.5 u 

4.5 u 

2.3 U 

2.3 U 

23 U 

230 U 

6.2 UL 

6.1 U 

6.1 U 

3.2 UL 

62 UL 

130 UL 

62 UL 

62 UL 

62 UL 

62 UL 

62 UL 

3.2 UL 

3.2 UL 

3.2 UL 

3.2 UL 

3.1 u 

3.2 UL 

6.2 UL 

3.2 UL 

6.2 UL 

6.1 U 

6.2 UL 

6.2 UL 

6.2 UL 

3.2 UL 

3.2 UL 

32 UL 

320 UL 

Minimum 

Detected 

ND 

1.5 L 

15 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

220 L 

ND 

ND 

ND 

ND 

4.3 

ND 

ND 

ND 

ND 

14 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum 

Detected 

ND 

18 

120 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

220 L 

ND 

ND 

ND 

ND 

4.3 

ND 

ND 

ND 

ND 

14 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Location of 

Maximum Detect 

Al-HAOI-00 

A I -HA04-00 

A I -HA04-00 

Al-HAOI-00 

AI-HAOI-00 

Frequency 

of Detection 

o/7 

217 

217 

o/7 

o/7 

o/7 

o/7 

o/7 

on 

o/7 

l/7 

on 

o/7 

o/7 

o/7 

I/7 

o/7 

o/7 

o/7 

on 

117 

on 

o/7 

o/7 

on 

on 

o/7 

o/7 

AOC L .xls, SSoSa PC_ of5 ,-V2712000 



\ 
i 

i 
,I 

Explosives (ug/kg) 

1,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

Hh4X 

Nitrobenzene 

RDX 

Tetryl 

Minimum 

Non-Detect 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SURFACE SOIL 

AOC 1 -SCRAP METAL DUMP 
SITE INSPECTION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

Maximum 

Non-Detect 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

500 u 

Minimum Maximum 

Detected Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND o/7 

ND o/7 

ND o/7 

ND o/7 

ND o/7 

ND 017 

ND on 

ND o/7 

ND 017 

ND o/7 

ND o/7 

ND 017 

ND o/7 

ND o/7 

CHEATHAM ANNEX SITE 

Location of Frequency 

Maximum Detect of Detection 

AOC I Data.xls, SSoSa Page 5 of 5 04/27/2000 



‘\ p 
FREQUENCY OF DETECTION SUMMARY - INORGANIC CONSTITUENTS IN SURFACE SOIL 

AOC 1 - SCRAP METAL DUMP 
SITE INSPECTION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Inorganics @g/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Minimum 

Non-Detect 

ND 

0.53 u 

2.3 U 

ND 

0.16 U 

1.2 u 

ND 

ND 

1.5 u 

11.3 B 

0.03 UL 

ND 

ND 

ND 

ND 

0.03 UL 

3.4 B 

250 B 

0.72 U 

1.4 B 

26.1 B 

0.68 B 

ND 

59 B 

Maximum 

Non-Detect 

ND 

13.9 u 

2.3 U 

ND 

0.84 B 

2.3 U 

ND 

ND 

1.5 u 

11.3 B 

0.9 UL 

ND 

ND 

ND 

ND 

0.03 UL 

3.4 B 

385 B 

1.5 u 

9.3 B 

82.6 B 

3 UL 

ND 

59 B 

Minimum 

Detected 

3570 L 

5.7 J 

1.4 .I 

38.2 J 

ND 

0.52 J 

4480 

7.2 

3.1 J 

3.2 J 

0.08 J 

8050 

16.2 

380 J 

122 

0.05 J 

5.1 J 

519 J 

ND 

ND 

ND 

ND 

14.6 

110 

Maximum 

Detected 

9030 L 

5.9 J 

23.5 

151 

ND 

0.89 J 

35900 

44.7 

9.9 J 

88.5 

0.2 J 

35200 L 

501 

1980 

523 

0.13 J 

8.8 J 

652 J 

ND 

ND 

ND 

ND 

26 

849 

Location of 

Maximum Detect 

Al-I&401-00 

Al-HA05-OOD 

Al-HAOI-00 

Al-HAOl-00 

Al-HAOl-00 

Al-HA03-00 

Al-HAOI-00 

Al-HA03-00 

Al-HA05-00 

A1-HA05-00,A1-HA05-0OD 

Al-HA02-00 

Al-HA05-OOD 

Al-HAOI-00 

Al-HAOI-00 

Al-HAOl-00 

Al-HA05-OOD 

Al-HAOI-00 

Al-HAOl-00 

Al-HAOl-00 

Frequency 

of Detection 

7/l 

2f7 

617 

717 

o/7 

217 

7/l 

Ill 

617 

6/l 

317 

717 

II7 

717 

717 

617 

617 

317 

o/7 

o/7 

017 

017 

717 

617 

AOC I Data.xls: SSiSa Page 1 of I 04/27/2000 



FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SUBSURFACE SOIL 
AOC I - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Volatiles @g/kg) 

l,l,I-Trichloroethane 

1,1,2,2-Tetrachioroethane 

1,1,2-Trichloroethane 

1 ,I -Dichloroethane 

I,1 -Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-I ,3-Dichloropropene 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromofonn 

Bromomethane 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methylene Chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

il.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

2B 

11.49 u 

II.49 u 

8B 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

8B 

11.49 u 

1 I .49 u 

11.49 u 

11.49 u 

11.49 u 

11.49 u 

18.58 u 

18.58 UL 

18.58 u 

18.58 u 

18.58 U 

18.58 U 

18.58 U 

18.58 u 

18.58 u 

18.58 u 

18.58 u 

18.58 UL 

18.58 u 

18.13 U 

18.58 u 

18.58 u 

18.58 U 

18.58 U 

18.58 U 

18.58 U 

18.58 UL 

18.58 u 

18.58 U 

18.58 U 

18.58 U 

18.58 UL 

22 B 

18.58 UL 

18.58 UL 

18.58 UL 

18.58 U 

18.58 u 

13.26 U 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

3 Al-HA05-OID 

AOC I Data.xls, SBoSa Page 1 of 5 

Minimum 

Non-Detect 

Maximum 

Non-Detect 

Minimum 

Detected 

Maximum 

Detected 

Location of 

Maximum Detect 

Frequency 

of Detection 

O/6 

O/6 

O/6 

O/6 

Of6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

216 

04/27/2000 



FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SUBSURFACE SOIL 

AOC 1 -SCRAP METAL DUMP 
SITE INSPECTION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

Semivolatiles (ug/kg) 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

I ,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,2’-oxybis(l-Chloropropan 

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 

2Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3,3’-Dichlorobenzidinc 

3-Nitroaniline 

4,6-Dinitro-2-Methylphenol 

I-Bromophenyl phenylether 

4-Chloro-3-Methylphenol 

4-Chloroaniline 

4-Chlorophenyl-phenylether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyr--- 

AOC . ..la.xls, SBoSa 

Minimum Maximum 

Non-Detect Non-Detect 

380 U 

380 U 

380 U 

380 U 

380 U 

950 u 

380 U 

380 U 

380 u 

950 u 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

950 u 

380 U 

380 U 

950 u 

950 u 

380 U 

380 U 

380 U 

380 U 

380 U 

950 u 

950 UJ 

380 U 

380 U 

380 U 

380 U 

380 u 

570 u 

570 u 

570 u 

570 u 

570 u 

1400 u 

570 u 

570 u 

570 u 

1400 u 

570 u 

570 u 

570 u 

570 u 

570 u 

570 u 

1400 u 

570 u 

570 u 

1400 u 

1400 u 

570 u 

570 u 

570 u 

570 u 

570 u 

1400 u 

1400 u 

570 u 

570 u 

570 u 

570 U 

570 u 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

64 J 

59 J 

Maximum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

64 J 

59 J 

Location of 

Maximum Detect 

Frequency 

of Detection 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

016 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

016 

O/6 

016 

O/6 

O/6 

016 

O/6 

AI-HA05OID II6 

* 1 -HAO5-0 I D I I6 

t <.-.. 2 of 5 0412712000 



FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SUBSURFACE SOIL 

AOC 1 - SCRAP METAL DUMP 
SITE INSPECTION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

Semivolatiles @g/kg) (Cod) 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoanthene 

Bis(2chloroethoxy)Methane 

Bis(2-chloroethyl)Ether 

Bis(2-Ethylhexyl)Phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)Anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethyl Phthalate 

Di-n-Butylphthalate 

Di-n-Octyl Phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)Pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitroso-Di-n-Propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Minimum 

Non-Detect 

380 U 

380 U 

380 U 

380 U 

380 U 

400 u 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

ND 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

380 U 

950 u 

380 U 

380 U 

380 U 

Maximum 

Non-Detect 

410 u 

570 u 

410 u 

570 u 

570 u 

570 u 

570 u 

570 u 

410 u 

570 u 

570 u 

570 u 

570 u 

ND 

570 u 

410 u 

570 u 

570 u 

570 u 

570 u 

570 u 

570 u 

570 u 

570 u 

570 u 

570 u 

570 u 

1400 u 

570 u 

570 u 

410 u 

Minimum 

Detected 

79 J 

71 J 

65 J 

ND 

ND 

46 J 

ND 

ND 

81 J 

ND 

ND 

ND 

ND 

49 J 

ND 

100 J 

ND 

ND 

ND 

ND 

ND 

55 J 

ND 

ND 

ND 

ND 

ND 

ND 

97 J 

ND 

78 J 

Maximum 

Detected 

88 J 

71 J 

74 J 

ND 

ND 

76 J 

ND 

ND 

83 J 

ND 

ND 

ND 

ND 

110 J 

ND 

140 J 

ND 

ND 

ND 

ND 

ND 

55 J 

ND 

ND 

ND 

ND 

ND 

ND 

97 J 

ND 

110 J 

Location of 

Maximum Detect 

Al-HA05-OlD 

Al-HA05-OlD 

Al-HA05-01 

A 1 -HA02-02 

Al-HA05-01 

Al-HA05-OlD 

Al-HA05-OID 

Al-HA05-OID 

Al-HA05-OID 

Frequency 

of Detection 

216 

l/6 

216 

O/6 

O/6 

316 

O/6 

O/6 

216 

O/6 

O/6 

O/6 

O/6 

616 

O/6 

216 

O/6 

O/6 

O/6 

O/6 

O/6 

l/6 

O/6 

O/6 

O/6 

O/6 

O/h 

O/6 

l/6 

O/6 

216 
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FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SUBSURFACE SOIL 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

PesticidesmCBs (ug/kg) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Aldrin 

Aroclor-1016 

Aroclor- 122 1 

Aroclor-1232 

Aroclor-1242 

Aroclor- 1248 

Aroclor-1254 

Aroclor- 1260 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC 

alpha-Chlordane 

gamma-Chlordane 

Dieldrin 

Endosulfan 1 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

Minimum Maximum 

Non-Detect Non-Detect 

3.8 UL 

3.8 UL 

3.8 UL 

1.9 UL 

38 UL 

76 UL 

38 UL 

38 UL 

38 UL 

38 UL 

38 UL 

1.9 UL 

1.9 UL 

1.9 UL 

1.9 UL 

1.9 UL 

1.9 UL 

3.8 UL 

1.9 UL 

3.8 UL 

3.8 UL 

3.8 UL 

3.8 UL 

3.8 UL 

1.9 UL 

1.9 UL 

19 UL 

190 UL 

5.6 U 

5.6 U 

5.6 U 

2.9 U 

56 U 

110 u 

56 U 

56 U 

56 U 

56 U 

56 U 

2.9 U 

2.9 U 

2.9 U 

2.9 U 

2.9 U 

2.9 U 

5.6 U 

2.9 U 

5.6 u 

5.6 U 

5.6 U 

5.6 U 

5.6 U 

2.9 U 

2.9 U 

29 U 

290 U 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Location of 

Maximum Detect 

Frequency 

of Detection 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 
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FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SUBSURFACE SOIL 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Explosives (uglkg) 

1,3,%Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,dDinitrotoluene 

2-Amino-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Minimum 

Non-Detect 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

Maximum Minimum 

Non-Detect Detected 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

480 U 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum 

Detected 

Location of 

Maximum Detect 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Frequency 

of Detection 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

O/6 

016 
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FREQUENCY OF DETECTION SUMMARY - INORGANIC CONSTITUENTS IN SUBSURFACE SOIL 

AOC 1 - SCRAP METAL DUMP 
SITE INSPECTION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

Inorganics (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Minimum 

Non-Detect 

Maximum 

Non-Detect 

Minimum 

Detected 

Maximum 

Detected 

ND ND 4080 L 8830 L 

0.41 B 10.9 u 11.4 J 12 J 

ND ND 1.3 J 33.3 

12.9 B 12.9 B 25.9 J 90.9 

0.21 B 1.1 B 0.22 J 0.95 

0.06 U 1u 0.07 J 0.07 J 

ND ND 1090 10400 

ND ND 3.6 32.6 

ND ND 1.5 J 9.4 

1.5 B 3.5 B 86 146 

0.6 UL 0.6 UL 0.08 J 0.68 J 

ND ND 2630 L 39700 

ND ND 4.7 1120 

81.4 B 81.4 B 547 J 1430 

ND ND 11 401 

0.03 UL 0.1 u 0.02 J 0.06 L 

12.3 B 13.6 B 1.2 J 23.3 L 

117 B 412 B 690 J 1040 

0.55 u 1u ND ND 

1.6 B 9.7 B 1.8 UB 11.3 

17.2 B 48.2 B ND ND 

0.59 u 1.9 UL ND ND 

ND ND 6.9 40.8 

4.2 B 35.3 B 330 365 

Location of 

Maximum Detect 

Al-HA06-02 

Al-HA05-01 

Al-HA06-02 

Al-HA05-OlD 

Al-HA06-02 

Al -HAO4-02 

Al-HA05-OlD 

Al-HA06-02 

Al-HA06-02 

Al-HA05-OID 

Al-HA05-01 

Al-HA06-02 

Al-HA05-OlD 

Al-HA02-02 

Al-I-lA05-OlD 

Al-HA05-01 

Al-HA05-01 

Al-HA06-02 

Al-HA06-02 

Al-HA06-02 

Al-HA05-OlD 

Frequency 

of Detection 

616 

216 

616 

516 

316 

l/6 

616 

616 

616 

216 

416 

616 

616 

516 

616 

216 

416 

216 

016 

216 

O/6 

O/6 

616 

216 
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FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SURFACE WATER 
AOC I- SCRAP METAL DUMP 

SlTE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Volatile5 (ug/L) 

l,l,l-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

l,l-Dichloroethane 

i,l-Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1,ZDichloropropane 

cis-1,3-Dichloropropene 

trans- 1,3-Dichloropropene 

2-Butanone 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disultide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methylene Chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

AOC 1 Data.xls, SWoSa 

Minimum 

Non-Detect 

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 

4B 

10 u 

10 u 

10 u 

10 u 

10 u 

IO u 

10 u 

IO u 

10 u 

IO u 

10 u 

10 u 

2B 

IO u 

10 u 

10 u 

10 u 

10 u 

10 u 

Maximum 

Non-Detect 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

IO u 

10 u 

IO u 

10 u 

10 u 

II B 

10 u 

10 u 

10 u 

IO u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

2B 

10 u 

10 u 

10 u 

10 u 

IO u 

10 u 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Location of Frequency 

Maximum Detect of Detection 

o/4 

o/4 

o/4 

014 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

014 

o/4 

o/4 

Of4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 
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FREQCJENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SURFACE WATER 
AOC I- SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Semivolatiles (ug/L) 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,2’-oxybis(l-Chloropropan 

2,4,5Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2Xhloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3,3’-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-Methylphenol 

4-Bromophenyl phenylether 

4-Chloro-3-Methylphenol 

4-Chloroaniline 

4-Chlorophenyl-phenylether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

AOC ~.xls, SWoSa 

Minimum 

Non-Detect 

10 u 

10 u 

10 u 

10 u 

10 u 

25 u 

10 u 

10 u 

10 u 

25 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

25 U 

10 u 

10 u 

25 u 

25 U 

10 u 

10 u 

10 u 

10 u 

10 u 

25 u 

25 U 

10 u 

10 u 

10 u 

10 u 

10 u 

Maximum 

Non-Detect 

10 u 

10 u 

10 u 

10 u 

10 u 

25 U 

10 u 

10 u 

10 u 

25 u 

10 u 

10 u 

10 u 

10 u 

10 u 

IO u 

2s u 

IO u 

10 u 

25 U 

25 u 

10 u 

10 u 

10 u 

10 u 

10 u 

25 u 

25 U 

10 u 

10 u 

10 u 

IO u 

10 u 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Location of Frequency 

Maximum Detect of Detection 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

014 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

014 

o/4 

o/4 

o/4 

o/4 

o/4 

I-._ LOfS 



‘: ‘1 
I _,’ 

FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SURFACE WATER 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Semivolatiles (ug/kg) (Cont) 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoanthene 

Bis(2chloroethoxy)Methane 

Bis(2chloroethyl)Ether 

Bis(2-Ethylhexyl)Phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)Anthracene 

Dibenzofuran 

Diethylphthaiate 

Dimethyl Phthalate 

Di-n-Butylphthalate 

Di-n-O&y1 Phthalate 

Fluoranthene 

Fiuorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)Pyrene 

Isophorone 

Naphthalene 

Nitrobenzene 

N-Nitroso-Di-n-Propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Minimum 

Non-Detect 

10 u 

10 u 

10 u 

IO u 

10 u 

10 u 

10 u 

IO u 

IO u 

IO u 

IO u 

10 u 

IO u 

IB 

IO u 

IO u 

IO u 

IO u 

IO u 

10 u 

IO u 

10 u 

10 u 

IO u 

10 u 

IO u 

10 u 

25 U 

IO u 

10 u 

IO u 

Maximum 

Non-Detect 

IO u 

10 u 

IO u 

10 u 

IO u 

10 u 

10 u 

10 u 

10 u 

10 u 

IO u 

IO u 

10 u 

IO u 

10 u 

10 u 

10 u 

10 u 

IO u 

IO u 

IO u 

IO u 

IO u 

10 u 

IO u 

10 u 

IO u 

25 U 

IO u 

10 u 

IO u 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

2J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

35 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum 

Detected 

ND 

ND 

ND 

ND 

ND 

98 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

35 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Location of Frequency 

Maximum Detect of Detection 

o/4 

o/4 

o/4 

o/4 

o/4 

AI-SW02 314 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

Al-SW01 II4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 

o/4 
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FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SURFACE WATER 
AOC 1 -SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

PesticideslPCBs (ug/L) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Aldrin 

Aroclor- IO I6 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor- 1248 

Aroclor- 1254 

Aroclor- 1260 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC 

alpha-Chlordane 

gamma-Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

Minimum Maximum 

Non-Detect Non-Detect 

0.1 u 

0.1 u 

0.1 u 

0.05 u 

IU 

2u 

IU 

IU 

IU 

IU 

IU 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.1 u 

0.05 u 

0.1 u 

0.1 u 

0.1 u 

0.1 u 

0.1 u 

0.05 u 

0.05 u 

0.5 u 

5u 

0.2 UL 

0.2 UL 

0.2 UL 

0.1 UL 

2 UL 

4 UL 

2 UL 

2 UL 

2 UL 

2 UL 

2 UL 

0.1 UL 

0.1 UL 

0.1 UL 

0.1 UL 

0.1 UL 

0.1 UL 

0.2 UL 

0.1 UL 

0.2 UL 

0.2 UL 

0.2 UL 

0.2 UL 

0.2 UL 

0.1 UL 

0.1 UL 

1 UL 

10 UL 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum 

Detected 

Location of Frequency 

Maximum Detect of Detection 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND o/4 

ND 014 

ND o/4 

ND o/4 

ND o/4 

ND 014 

ND Of4 

ND Of4 
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Explosives (ugfkg) 

l,3,5-Trinitrobenzene 

1,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Minimum 

Non-Detect 

IU 

1u 

1u 

IU 

1u 

1u 

IU 

IU 

IU 

IU 

1U 

1u 

IU 

IU 

FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SURFACE WATER 
AOC I- SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Maximum 

Non-Detect 

IU 

IU 

1u 

1U 

1u 

IU 

1u 

IU 

IU 

IU 

IU 

IU 

IU 

1u 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum Location of Frequency 

Detected Maximum Detect of Detection 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Of4 

o/4 

o/4 

Of4 

Of4 

o/4 

Of4 

Of4 

o/4 

Of4 

Of4 

o/4 

Of4 

o/4 
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FREQUENCY OF DETECTION SUMMARY - INORGANIC CONSTITUENTS IN SURFACE WATER 
AOC I- SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Inorganics (ug/L) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Minimum 

Non-Detect 

44 u 

2.2 u 

3.4 u 

33.8 B 

0.66 u 

0.34 u 

ND 

6.2 U 

6.2 U 

5.4 u 

0.2 UL 

ND 

1.4 u 

ND 

ND 

0.06 UL 

6U 

1340 B 

3u 

3.9 UL 

ND 

2.4 U 

5.7 u 

9.1 B 

Maximum 

Non-Detect 

80.8 B 

3.4 B 

3.4 u 

55.6 B 

0.66 u 

0.34 u 

ND 

6.2 U 

6.2 U 

5.4 u 

0.2 UL 

ND 

1.4 u 

ND 

ND 

0.06 UL 

6U 

1340 B 

3u 

6.7 B 

ND 

2.4 U 

5.7 u 

45.1 B 

Minimum 

Detected 

ND 

ND 

17.1 

89.8 J 

ND 

ND 

94900 

ND 

ND 

ND 

0.2 UI 

339 

ND 

1780 J 

26.1 

ND 

ND 

1710 J 

ND 

ND 

4570 J 

ND 

ND 

ND 

Maximum 

Detected 

ND 

ND 

19 

92 J 

ND 

ND 

141000 

ND 

ND 

ND 

0.2 u1 

25900 

ND 

4390 J 

656 

ND 

ND 

2660 J 

ND 

ND 

6970 J 

ND 

ND 

ND 

Location of 

Maximum Detect 

Al-SW03D 

Al-SW03D 

Al-SW03D 

Al-SW01 

Al-SW03 

Al-SW03D 

AI-SW03D 

Al-SW03D 

Al-SW03D 

Frequency 

of Detection 

o/4 

o/4 

214 

214 

o/4 

o/4 

414 

o/4 

O/4 

o/4 

l/4 

414 

o/4 

414 

414 

o/4 

o/4 

314 

o/4 

o/4 

414 

o/4 

o/4 

o/4 
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FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SEDIMENT 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Volatiles (ug/kg) 

I,1 ,I-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1 ,l -Dichloroethane 

1,l -Dichloroethene 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichioropropane 

cis- 1,3-Dichloropropene 

trans.-1,3-Dichloropropene 

2-B&none 

2-Hexanone 

4-Methyl-2-Pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon Disultide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethylbenzene 

Methylene Chloride 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

12.95 u 

12.95 u 

12.95 u 

12.95 U 

12.95 U 

12.95 u 

12.95 U 

12.95 u 

12.95 u 

12.95 U 

5B 

12.95 U 

IB 

4B 

12.95 u 

12.95 U 

12.95 U 

12.95 U 

12.95 U 

12.95 u 

12.95 U 

12.95 u 

12.95 u 

12.95 U 

12.95 U 

12.95 U 

7B 

12.95 u 

12.95 U 

12.95 u 

12.95 U 

12.95 U 

SB 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

65 B 

17.9 u 

17.9 u 

45 B 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

17.9 u 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

35 

ND 

ND 

220 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

25 

ND 

ND 

ND 

ND 

ND 

ND 

25 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

5J 

ND 

ND 

220 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

25 

ND 

ND 

ND 

ND 

ND 

ND 

65 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

AI-SDOI-Ol,Al-SD02-00 419 

o/9 

019 

A I-SD03-01 l/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

A1-SD01-00,A1-SD01-01,A1-SD04-01 319 

o/9 

019 

o/9 

o/9 

o/9 

o/9 

319 A I-SDOI-00 
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Detected 
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FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SEDIMENT 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Semivolatiles (ug/kg) 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,2’-oxybis(l-Chloropropan 

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 phenylether 

4-Chloro-3-Methylphenol 

4-Chloroaniline 

4-Chlorophenyl-phenylether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrv= 

AOC I .d.xls, SDoSa 

Minimum Maximum 

Non-Detect Non-Deteci 

430 u 

430 u 

430 u 

430 u 

430 u 

1100 u 

430 u 

430 u 

430 u 

1100 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

1100 u 

430 u 

430 u 

1100 u 

1100 u 

430 u 

430 u 

430 u 

430 u 

430 u 

1100 u 

1100 u 

430 u 

430 u 

430 u 

430 u 

430 u 

580 u 

580 U 

580 U 

580 u 

580 u 

1500 u 

580 u 

580 u 

580 u 

1500 u 

580 u 

580 u 

580 u 

580 u 

580 u 

580 u 

1500 u 

580 u 

580 u 

1500 u 

1500 u 

580 u 

580 U 

580 U 

580 U 

580 U 

1500 u 

1500 u 

580 u 

580 U 

580 u 

580 U 

580 u 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Location of 

Maximum Detect 

Frequency 

of Detection 

o/9 

o/9 

O/9 

o/9 

o/9 

o/9 

o/9 

o/9 

019 

o/9 

O/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

019 

o/9 

o/9 

019 

019 

o/9 

o/9 

o/9 

o/9 

o/9 

019 

o/9 

o/9 

o/9 
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Semivolatiles (q/kg) (Cont) 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoanthene 

Bis(2-chloroethoxy)Methane 

Bis(2-chloroethyl)Ether 

Bis(2-Ethylhexyl)Phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibenz(a,h)Anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethyl Phthalate 

Di-n-Butylphthalate 

Di-n-Octyl Phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno( 1,2,3-cd)Pyrene 

Isophorone 

Naphtbalene 

Nitrobenzene 

N-Nitroso-Di-n-Propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Minimum Maximum 

Non-Detect Non-Detect 

430 u 

430 u 

430 u 

430 u 

430 u 

450 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

ND 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

430 u 

1100 u 

430 u 

430 u 

430 u 

580 u 

580 u 

580 u 

580 u 

580 u 

580 u 

580 u 

580 u 

540 u 

580 u 

580 u 

580 u 

580 u 

ND 

580 u 

580 u 

580 u 

580 u 

580 u 

580 u 

580 u 

580 u 

580 u 

580 u 

580 u 

580 u 

580 u 

1500 u 

580 u 

580 u 

580 u 

FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SEDIMENT 
AOC I- SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

46 J 

ND 

ND 

63 J 

ND 

ND 

ND 

ND 

64 J 

ND 

41 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum 

Detected 

ND 

ND 

ND 

ND 

ND 

63 J 

ND 

ND 

63 J 

ND 

ND 

ND 

ND 

120 J 

ND 

47 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Location of 

Maximum Detect 

Frequency 

of Detection 

o/9 

o/9 

o/9 

o/9 

o/9 

A I -SD03-OOD 519 

o/9 

o/9 

A I -SD03-0 I l/9 

o/9 

o/9 

o/9 

o/9 

Al-SDOl-OO,Al-SDOl-01 919 

o/9 

A 1 -SD04-00 II9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 
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FREQUENCY OF DETECTION SIJMMARY - ORGANIC COMPOUNDS IN SEDIMENT 
AOC 1 - SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CIIEATIIAM ANNEX SITE 

PesticideslPCBs (ug/kg) 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Aldrin 

Aroclor- 10 16 

Aroclor- 122 1 

Aroclor- 1232 

Aroclor- 1242 

Aroclor- 1248 

Aroclor-1254 

Aroclor- 1260 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC 

alpha-Chlordane 

gamma-Chlordane 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan Sulfate 

Endrin 

Endrin Aldehyde 

Endrin Ketone 

Heptachlor 

Heptachlor Epoxide 

Methoxychlor 

Toxaphene 

Minimum Maximum 

Non-Detect Non-Detect 

4.3 u 

4.3 u 

4.3 u 

2.2 u 

43 u 

86 U 

43 u 

43 u 

43 u 

43 u 

43 u 

2.2 u 

2.2 u 

2.2 u 

2.2 u 

2.2 u 

2.2 u 

4.3 u 

2.2 u 

4.3 u 

4.3 u 

4.3 u 

4.3 u 

4.3 u 

2.2 u 

2.2 u 

22 u 

220 u 

5.8 u 

5.8 u 

5.8 u 

3u 

5s u 

120 u 

5s u 

5s u 

5s u 

5s u 

5s u 

3u 

3u 

3u 

3u 

3u 

3u 

5.8 u 

3u 

5.8 u 

5.8 u 

5.8 u 

5.8 u 

5.8 u 

3u 

3u 

30 u 

300 u 

Minimum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

14 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Maximum 

Detected 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

14 J 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Location of 

Maximum Detect 

Frequency 

of Detection 

Al-SD04-01 

o/9 

019 

019 

019 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

l/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

019 

o/9 

019 
0 

019 

o/9 

019 
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Explosives (ug/kg) 

1,3,5-Trinitrobenzene 

l,3-Dinitrobenzene 

2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Amino-4,6-dinitrotoluene 

4-Amino-2,6-dinitrotoluene 

2-Nitrotoluene 

3-Nitrotoluene 

4-Nitrotoluene 

HMX 

Nitrobenzene 

RDX 

Tetryl 

Minimum 

Non-Detect 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

Maximum 

Non-Detect 

FREQUENCY OF DETECTION SUMMARY - ORGANIC COMPOUNDS IN SEDIMENT 
AOC I- SCRAP METAL DUMP 

SITE INSPECTION REPORT 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

480 u ND 

480 u ND 

480 u ND 

480 u ND 

480 u ND 

480 u ND 

480 u ND 

480 u ND 

480 u ND 

480 u ND 

480 u ND 

480 u ND 

480 u ND 

480 u ND 

Minimum 

Detected 

Maximum 

Detected 

Location of 

Maximum Detect 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Frequency 

of Detection 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

o/9 

019 

o/9 

o/9 

o/9 

019 
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Inorganics (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Minimum 

Non-Detect 

ND 

0.36 U 

ND 

9.4 B 

0.16 U 

0.05 u 

1940 B 

ND 

1.3 u 

0.87 u 

0.02 UL 

ND 

ND 

76.9 B 

ND 

0.02 UL 

2.1 B 

106 B 

0.48 u 

0.69 B 

26.4 B 

0.39 u 

9.9 B 

8.1 B 

Maximum 

Non-Detect 

ND 

0.56 U 

ND 

23.4 B 

0.16 U 

0.09 u 

1940 B 

ND 

1.5 u 

26.9 B 

0.03 UL 

ND 

ND 

299 B 

ND 

0.04 UL 

8.2 B 

374 B 

0.77 u 

5.2 B 

95.2 B 

0.71 B 

9.9 B 

79.8 B 

r 

FREQUENCY OF DETECTION SUMMARY - INORGANIC CONSTITUENTS IN SEDIMENT 

AOC 1 - SCRAP METAL DUMP 
SITE INSPECTION REPORT 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

Minimum 

Detected 

1790 L 

ND 

1.1 J 

18.1 J 

0.16 J 

ND 

899 L 

4.3 

1.2 J 

16 J 

ND 

3320 

3.1 

216 J 

6.5 

0.04 L 

2.1 J 

199 L 

0.8 J 

ND 

ND 

ND 

5.6 J 

ND 

Maximum 

6740 L 

ND 

10.5 

18.1 J 

0.29 J 

ND 

19000 

11.1 

3.6 J 

16 J 

ND 

18700 

12.6 

325 J 

309 

0.07 L 

2.1 J 

199 L 

0.8 J 

ND 

ND 

ND 

14.8 

ND 

Location of 

Maximum Detect 

Al-SD04-00 

A 1 -SD03-OOD 

Al-SD04-01 

Al-SD02-00 

Al-SD03-OOD 

Al-SD02-00 

Al-SD03-00 

Al-SD04-01 

Al-SD03-OOD 

A1-SD03-00,A1-SD03-0OD 

Al-SD03-OOD 

Al-SD03-OOD 

Al -SD04-00 

Al-SD04-01 

Al-SD04-01 

Al-SD03-00 

Al-SD03-01 

Frequency 

of Detection 

919 

o/9 

919 

l/9 

819 

o/9 

819 

919 

719 

119 

o/9 

919 

919 

319 

919 

219 

119 

l/9 

l/9 

o/9 

o/9 

o/9 

819 

Of9 
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APPENDIX F;l 
RTsK SCREENING SPREADSHEETS 

- 



7 

SITE 4 - INCIDENTAL INGESTION OF SURFACE SOILS (1) 
HUMAN HEALTH RISK SCREENING 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
FUTURE RESIDENTS 
FISC CHEATHAM ANNEX, WILLIAMSBURG, VIRGINIA 

Carcinooens: Noncarcinooens: 
ILCRi = (Ci/RBCi) x IE-06 HQI = Ci/RBCi 
TOTAL ILCR = ILCRI + ILCR2 . . . ILCRn HI = HQI + HQ2 HQn 

Benzoiajpyrene 
Benzo(b)fluoranthene 
Ben.zo(k)fluoranthene 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 
Aroclor-1242 
Aroclor-1260 
Aluminum 
Antimony 
Arsenic 
Chromium 
Iron 

1 Manganese 
Thallium 

ILCRi = Incremental Lifetime Cancer Risk for COPCi 
Ci = Detected Concentration of COPCi in Soil (mg/kg) 

RBCi = Region Ill Risk-Based Concentration for COPCi (mg/kg) 
1 E-06 = Risk Assessment Point of Departure for Carcinogens 

HQi = Hazard Quotient for COPCi 
HI = Hazard Index 

Ci 

-3%E 
3.549 
3.271 

3.2437 
0.25 

4.1374456 
1.4 

1.8724255 
0.4326785 
1.2406016 
7757.672 

5.4809 
3.4708 

31.4234 
32358.067 
223.0963 

0.6344 

Residential 
Soil RBCs 

(m 
Carcinogens 

0.87 
0.087 
0.87 
8.7 
32 
87 

0.087 
0.87 
0.32 
0.32 
NA 
NA 

0.43 
NA 
NA 
NA 
NA 

g/l 

1 
1 - 

kg) 
Noncarcinogens 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

78000 
31 
NA 
230 

23000 
Im-ln I”“_ 

23000 
-0TAL: 

Carcir 

t- 
ILCR 

4.7E-06 
4.1 E-05 
3.8G06 
3.7E-07 
7.8E-09 
4.8E-08 
1.6E-05 
2.2E-06 
1.4E-06 
3.9E-06 

-- 

Percent 
Contrib. 

5.8% 
50.2% 
4.6% 
0.5% 
0.0% 
0.1% 
19.8% 
2.6% 
1.7% 
4.8% 

-- 
-- -- 

8.1 E-06 9.9% 
_- -- 
-- -- 
-- -- 
-- -- 

8.1 E-05 100% 

Noncarc 

HQ 
_- 
-- 
-- 
-- 
__ 
-- 
-- 
-- 
-- 
-- 

9.9E-02 
1.8E-01 

-- 

1.4E-01 
1.4E+OO 
1.4E-01 
2.8E-05 
2.OE+OO 

logens 
HI 

Percent 
Contrib. 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-_ 
-- 
-_ 

5.1% 
9.0% 

-_ 

7.0% 
71.8% 
7.1% 
0.0% 
100% 

Notes: 
(1) Concentrations are 95% UCL or maximum detected concentration, if the 95% UCL is greater than the maximum. 
NA - Not available. 
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SITE 4 - INCIDENTAL INGESTION OF SUBSURFACE SOILS (I) 
HUMAN HEALTH RISK SCREENING 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
FUTURE RESIDENTS 
FISC CHEATHAM ANNEX, WILLIAMSBURG, VIRGINIA 

Carcinogens: 
ILCRi = (CVRBCi) x 1 E-06 
TOTAL ILCR = lLCR1 + ILCR2 .,, ILCRn 

Where: 

Noncarcinooens: 
HQI = Ci/RBCi 
HI = HQI + HQ2 HQn 

ILCRi = Incremental Lifetime Cancer Risk for COPCi 
Ci = Detected Concentration of COPCi in Soil (mglkg) 

RBCi = Region III Risk-Based Concentration for COPCi (mg/kg) 
1 E-06 = Risk Assessment Point of Departure for Carcinogens 

HQi = Hazard Quotient for COPCi 
HI = Hazard Index 

COPC 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Chrysene 
Indeno(l,2,3-cd)pyrene 
Aroclor-1242 
Aroclor-1260 
Aluminum 
Arsenic 
Chromium 
Iron 

Ci (m 
(mg/kg) Carcinogens 

0.5 0.87 
0.6 0.087 

0.51 0.87 
0.76 8.7 

27.1904614 46 
0.62 87 

0.066 0.87 
0.9802417 0.32 
0.7333323 0.32 
8307.7955 NA 

3.7206 0.43 
20.3564 NA 

19195.313 NA 

Residential 
Soil RBCs 

‘kg) 
Noncarcinogens 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

78000 
NA 
230 

1 23000 
TOTAL: 

Carcir F----- 
ILCR 

5.7E-07 
6.9E-06 
5.9E-07 
8.7E-08 
5.9E-07 
7.1 E-09 
7.6E-08 
3.1 E-06 
2.3E-06 

__ 

8.7E-06 
__ 
-- 

2.3E-05 

gens 
ILCR 

Percent 
Contrib. 

2.5% 
30.2% 
2.6% 
0.4% 
2.6% 
0.0% 
0.3% 
13.4% 
10.0% 

-- 

37.9% 
-- 
-- 

100% 

T- Noncar 

HQ 
-- 
-- 
__ 
-- 
-- 
-- 
_- 
-- 
__ 

l.lE-01 
-- 

8.9E-02 
8.3E-01 
1 .OE+OO 

7 
Percent 
Contrib. 

-- 
-- 
__ 
-_ 
-- 
__ 
-_ 
-- 
-- 

10.3% 
-- 

8.6% 
81.1% 
100% 

Notes A 
(1) Concentrations are 95% UCL or maximum detected concentration, if the 95% UCL is greater than the maximum 
NA - Not available. 

site4 risk wreenxls 



AOC 1 - INCIDENTAL INGESTION OF SURFACE SOILS (I) 
HUMAN HEALTH RISK SCREENING 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
FUTURE RESIDENTS 
FISC CHEATHAM ANNEX, WILLIAMSBURG, VIRGINIA 

Carcinogens: Noncarcinogens: 
ILCRi = (Ci/RBCi) x 1 E-06 HQI = Ci/RBCi 
TOTAL ILCR = ILCRI + ILCR2 .._ ILCRn HI = HQI + HQ2 HQn 

Where: 

COPC 
Benzo(a)anthracene 
‘Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Aluminum 
Antimony 
Arsenic 
Chromium 
Iron 
Lead 
Manganese ~..--..--- -..-. - 

ILCRi = Incremental Lifetime Cancer Risk for COPCi 
Ci = Detected Concentration of COPCi in Soil (mg/kg) 

RBCi = Region Ill Risk-Based Concentration for COPCi (mg/kg) 
1 E-06 = Risk Assessment Point of Departure for Carcinogens 

HQi = Hazard Quotient for COPCi 
HI = Hazard Index 

A!s& 
0.5147096 
0.8194853 
0.5558066 
0.4579594 
0.3116477 
0.4900447 
8102.086 

5.2346 
11.6597 
25.0452 

29880.4518 
352.9071 
477.4471 

Residential 
Soil RBCs 

(m 
Carcinogens 

0.87 
0.087 
0.87 
8.7 
87 

0.087 
0.87 
NA 
NA 

0.43 
NA 
NA 
NA 
NA 

Kg) 
Noncarcinogens 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

78000 
31 
NA 
230 

23000 
NA 

1600 
TOTAL: 

Carci 

. 
ILCR 

3.2E-07 
5.9E-06 
9.4E-07 
6.4E-08 
5.3E-09 
3.6E-06 
5.6E-07 

-- 

2.7E-05 
__ 
-- 

-- 

2.7E-05 

)gens 
ILCR 

Percent 
Contrib. 

1.2% 
21.8% 
3.5% 
0.2% 
0.0% 
13.2% 
2.1% 

-- 

100.0% 
_- 
-- 

-- 

100% 

l- Noncar’ 

HQ 
-- 
-- 
-- 
_- 
-- 
-- 
-- 

1 .OE-01 
1.7E-01 

-- 

l.lE-01 
1.3E+OO 

-- 

3.OE-01 
2.OE+OO 

logens 
HI 

Percent 
Contrib. 

-- 
__ 
-- 
-- 
-- 
-- 
-- 

5.2% 
8.5% 

-- 

5.5% 
65.6% 

-- 

15.1% 
100% 

Notes 
Gentrations are 95% UCL or maximum detected concentration, if the 95% UCL is greater than the maximum. 
NA - Not available. 

aocl risk screenxls 



AOC 1 - INCIDENTAL INGESTION OF SUBSURFACE SOILS (1) 
HUMAN HEALTH RISK SCREENING 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
FUTURE RESIDENTS 
FISC CHEATHAM ANNEX, WILLIAMSBURG, VIRGINIA 

Carcinooens: Noncarcinooens: 
ILCRi = (CiIRBCi) x 1 E-06 HQI = CilRBCi 
TOTAL ILCR = ILCRI + ILCR2 ILCRn HI = HQI + HQ2 .,. HQn 

Where: 
ILCRi = 
Ci = 
RBCi = 
1 E-06 = 
HQi = 
HI = 

Incremental Lifetime Cancer Risk for COPCi 
Detected Concentration of COPCi in Soil (mg/kg) 
Region Ill Risk-Based Concentration for COPCi (mglkg) 
Risk Assessment Point of Departure for Carcinogens 
Hazard Quotient for COPCi 
Hazard Index 

~Arsenic 
~Chromium 
iIron 
~ Lead 
~ MallClaW!se 

Ci (m 
(mg/kg) Carcinogens 

7045.9107 NA 
10 NA 

18.5845 0.43 
23.7579 NA 

35076.9902 NA 
647.7172 NA 
324.4536 NA 

Residential 
Soil RBCs 

‘kg) 
Noncarcinogens 

78000 
31 
NA 
230 

23000 
NA 

23000 
TOTAL: 

ILCR 
-- 
-- 

4.3E-05 
-- 
-- 
-- 
-- 

4.3E-05 

Notes 
(1)centrations are 95% UCL or maximum detected concentration, if the 95% UCL is greater than the maximum. 
NA - Not available. 

Percent 
Contrib. 

-- 
-- 

100.0% 
-- 
-- 
-- 
_- 

100% 

Noncarcino ens 
HI 

Percent 
HQ Contrib. 

9.OE-02 4.4% 
3.2E-01 15.7% 

-- 

5 

__ 
1 .OE-01 5.0% 
1.5E+OO 74.2% 

-- -- 
1.4E-02 0.7% 
2.1 E+OO 100% 

1 

aocl risk -qreen.xls 



AOC 1 -INCIDENTAL INGESTION OF SURFACE WATER (1) 
HUMAN HEALTH RISK SCREENING 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
FUTURE RESIDENTS 
FISC CHEATHAM ANNEX, WILLIAMSBURG, VIRGINIA 

Carcinoaens: Noncarcinoqens: 
ILCRi = (Ci/RBCi) x 1 E-06 HQI = CilRBCi 
TOTAL ILCR = ILCRl + ILCR2 ___ ILCRn HI = HQI + HQ2 HQn 

Where: 
ILCRi = Incremental Lifetime Cancer Risk for COPCi 

Ci = Detected Concentration of COPCi in Groundwater (mg/L) 
RBCi = Region Ill Risk-Based Concentration for COPCi (mg/L) 

1 E-06 = Risk Assessment Point of Departure for Carcinogens 
HQi = Hazard Quotient for COPCi 

HI = Hazard Index 

COPC 
Bis(2-ethylhexyl)phthalate 
Arsenic 
Iron 

Ci 
(mg/L) 
0.098 
0.019 
25.9 

1 O*Tap Water 
RBCs 
(mg/L) 

Carcinogens Noncarcinogens 
0.048 NA 

0.00045 NA 
NA 110 

TOTAL: 

Carcinogens 
ILCR 

Percent 
ILCR Contrib. 

2.OE-06 4.6% 
4.2E-05 95.4% 

-- -- 

4.4E-05 100% 

Noncarcinogens 
HI 

Percent 
HQ Contrib. 
-- -- 
-- __ 

2.4E-01 100.0% 
2.4E-01 100% 

Notes: 
(1) Concentrations are maximum detected total concentration 
NA - Not available. 

aocl risk screenxls 



APPENDIX IF.2 
RAGS PART D TABLES 



TABLE 2.1 
OCCURRENCE,DISTRlBUTIONANDSELECTIONOFCHEMlCALSOFPOTENTlALCONCERN 

SITE4.MEDICALSUPPLIESDISPOSALAREA 
NAVALWEAPONSSTATIONYORKTOWN,YORKTOWN,VlRGlNlA 

CHEATHAMANNEXSITE 

ScenarioTimeframe: Current,Future r 

11.24U~ 14.79uL 1.568+07 N 

38ou-sswu 235E+O6 N 

Benzo(&h,i)Perylene 
Benzo(k)Fluoanthene 

38OU-26OOU 

2.66EtO3 C 



TABLE 2 I (Con!) 
OCCURRENCE, DISTKIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 4 -MEDICAL SUPPLIES DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

Scenario Timeframe: Current, Future 
Medium. Surface Soil 
Exposure Medium: Surface Soil 

“. I * ,..* 

Inorganics (mglkg) 

0 02KJL - 0.03UL 1.56Eh)Z N 

1.56EtO2 N 

0 5UL - 0.72UL 

(I) Minimum/maximum detected concamation. 
(2) WPNSTA Background Study (Baker, 1995) 

Background values = Range of Detections 
(3) USEPA Region III COC Screening Value (derived from USEPA Region III RBC Table, April 2000) 

(4) Rationale Codes Selection Reason. Infrequent Detection but Associated Historically (HIST) 
Frequent Detection (FD) 
Toxicity Information Available (TX) 
Above Screening Levels (ASL) 
Same chemical class (CHEM) 

Deletion Reason’ Infrequent Detection (IFD) 
Background Levels (BKG) 
No Toxicity Information (NTX) 

Essential Nutrient (NUT) 
Below Screening Level (BSL) 

(5) No detection limits given; analyte detected in every sample 
(6) Screening value for pyrene used as a surrogate. 
(7) Screening value for chlordane used as B surrogate. 
(8) Screening value for endosulfan used as a surrogate 
(9) Screening value for endrin used as a surrogate. 

(10) Screening value for chromium VI used. 

(1 I) Action level for lead 
(12) Screening values for methylmercury 

Definitions N/A = Not Applicable 
ND = Not Detected 
SQL = Sample Quantitation Limrf 
COPC = Chemical of Potential Concern 
ARAR/fBC = Applicable or Relevant and Appropriate Requirementll’o Be Considered 

J = Estimated Value 
L = Estimated Value, Biased High 
K = Estimated Value, Biased Low 

C = Carcinogenic 
N = Non-Carcinogenic 



r 
Exposure Medun: Subsurface Soil 

Semivolntiles (u&g) 

Benro@)Fluoranthene 
Benm(g,h,i)Perylene 
Benro(k)Fluoanthene 
Bis(2-Ethylhexyl)Phthalafe 

Minimum (I) 
Concentration 

4.5 
5.3 
5.8 
27 

2300 
39 
50 

2.4 
4.3 
6.5 
8.9 
9.9 
25 

linimum 
c&mlifier 

daximum (I 
Concentratior 

500 
600 
510 
440 
760 

63000 
620 

90000 
880 

66 
400 
930 

4.5 
24 

IS0 
27 

2300 
49 

1600 
2.4 
4.3 
14 
I9 

99 
2s 

TABLE 2.2 
OCCURRENCE, DlSTRlBUTlON AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 4 _ MEDICAL SUPPLIES DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN. YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

I 
J 
J 

1 

J 
J 
J 
J 
J 
J 
J 
J 
I 
J 
J 
I 

L 
J 
L 
J 
L 

L 
J 
1 
J 
J 

J 
I 

- 

Location 
of Maximum 
Concentration 

Detection 
:requency 

- 
I 

Range of Concentration 
DCteCtiOll Used for 

Limits Screening 

- 
1 I 3ackground (2) 

V&he 

- 

4.HAO2-02 II7 2B - 20.4lU 8 ND 
4-HAO2.02 II7 10.93U.20.4lU 2 ND 
4.HA03-02 l/7 10.93U. 20.4lU 3 ND 
4-HAOI-02 2rl 12.75UL-M.4lU 3 ND 

4.HA06.02 217 37OU - 17OOOUJ 500 ND 
4-HAO6-02 4rl 37OU - I7OOOUJ 600 ND 
4-HAOS-01 5R I IOM)UJ _ 17OOOUJ 510 ND 
4-HAOb-02 4n 43OOu _ 17OOOUI 440 ND 
4-HA06-02 417 37ou- l7cllouJ 760 ND 
4-HAO3-02 4fl 2bOOB - 4300U 63000 ND 
4-HAO6-02 411 43OOU _ 17OOOUJ 620 ND 
4-HA04.01 l/7 668 - 5700B 90000 ND 

4.HAOS-01.4.HAOb-02 517 I IOOOUJ - 17OOOUl 880 ND 
4-HA02-02 317 38OOU - 17OOOUJ 66 ND 
4-HAOb-02 217 37OU - 17OOOUJ 400 ND 
4.HA05-01 517 I I OOOUJ - I7OOOUJ 930 ND 

4-HAO2-02 I17 3.7U-6.N 4.5 ND 
4-HA04-01 3/7 3.7U. 4.6U 24 ND 
4-HA05701 417 3.7U - 4.6U I50 ND 
4-HAOS-01 in 1.9u-3.4u 27 ND 
4-HA05-01 In 37U - 67U 2300 ND 

4.HAOI-OZD 217 38U. b7U 49 ND 
4-HA05-01 5/7 38U. 48”I 1600 ND 
4-HA05-01 II7 1.9u-34u 2.4 ND 
4.HA05-01 lfl l.9U - 3.4u 4.3 ND 

4.HAOI-02D 317 3.8U - 6.7U I4 ND 
4-HA05-01 2n 3 7U - 4.8UL 19 ND 
4-HA05-01 l/7 l.9U. 3.4u 99 ND 
4-HA05-01 l/7 19u - 34u 25 ND L 

- 

- - 

Screening (3) 
‘oxicity Value 

4.698+06 N 
7.828+05 N 
I23E+O4 C 
1.5bEO6 N 

8.758+02 C 
8.75EtOI C 
8.75E+O2 C 
2.3SE+05 (6) N 
8.758+03 C 
4.568+04 C 
8,75E+O4 C 
7,82E+O5 N 
3.13E+OS N 
8,75E+02 C 
2.35Ec05 (6) N 
2.358+05 N 

2 66E+O3 C 
1.88EX13 C 
l.S8E?i)3 C 
3 76EtOI C 
3.19EtO2 C 
3.198+02 C 
3 19E+02 C 
I 82E+O3 (7) c 
I.S2E+03 (7) c 
4.698+04 (8) N 
2 35EtO3 (9) N 
1.428+02 C 
3918+04 N 

Potential 
\RAR’fBl 

Value 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

I I 

Potential COPC Rationale for (4 
.RARTBC Flag. 

I I 

Contaminant 

SOUKe Deletion 

N/A NO 
N/A NO 
N/A NO 
N/A NO 

N/A 

NIA 
N/A 

N/A NO 
N/A NO 

I I 
N/A NO 
N/A NO 
N/A 

I I 
NO 

BSL 
BSL 
BSL 
BSL 

CHEM 
ASL 

CKEM 
BSL 

CHEM 
ASL 

CHEM 
BSL 
BSL 

CHEM 
BSL 
BSL 

BSL 
BSL 
BSL 
BSL 
ASL 
BSL 
ASL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 



Scenario Timeframe. Future II 

TABLE 2 2 (Cow) 
OCCWNCE, DlSTRlBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

SITE 4. MEDICAL SUPPLIES DISPOSAL AREA 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VlRGINlA 

CHEATHAM ANNEX SITE 

Medium. Subsurface Soil 
Exposure M&urn Subsurface Soil 
Exposure Point Subsurface Soil 

CAS 
Number 

Chemical Minimum (I) Minimum Maximum (I) Maximum Units 
Concentration Qualifier Concentration Qualifier 

Location 
of Maximum 
Concentration 

Detection 
Frequency 

Range of 
Detection 

Limits 

Concentration 

Used for 
Screening 

Background (2) Screening (3) POtentid Potential COPC Rationale for (4 

Value Toxicity Value ARAWBC ARAT(TTBC Flag Contaminant 

Value SOUW D&tiOll 

or Selection 

7.82Ex13 N 
4-HAOS-01.4.HA06-02 

$.48E+O2 N 
39lE+00 N 

4.69EKJ2 N 

0.02UL _ 0.03UL 
38101-SIIOOJ 

I 56E+O2 N 

(1) Minimudmaximum dctected concentration 
(2) WF’NSTA Background Study (Baker, 1995) 

Background values = Range of Detections 
(3) USEPA Region 111 COC Screening Value (derived from USEPA Region III RBC Table, April 2000) 

(4) Rationale Codes Selection Reason. Infrequent Detection but Associated Historically (HIST) 
Frequent Detection (FD) 
Same chemical class (CHJZM) 
Above Screening Levels (ASL) 

Deletion Reason: Infrequent Detection (IFD) 
Background Levels (BKG) 
No Toxicity Infomu.tion (NTX) 
Essential Nutrient (NUT) 
Below Screening Level (BSL) 

(5) No detectton limits given. analyte detected in every sample. 
(6) Screening value for pyrene used as a surrogate 
(7) Screening value for chlordane used as a surrogate 
(8) Screening value for endosulfan used as a surrogate 
(9) Screening value for endrin used as a surrogate 

(IO) Screening value for chromium VI used. 
(I I) Action level for lead 
(12) Screening values for methylmercury 

Definitions: N/A = Not Applicable 
ND = Not Detected 
SQL = Sample Quanfitation Limit 
COPC = Chemical of Potential Concern 
ARARrrBC = Applicable or Relevanr and Appropriate Requirementrro Be Considered 

J = (Organ&) Estimated Value 
L i Esrimated Value, Biased High 
K = Estimated Value, Biased Low 

C = Cmmogenic 
N = Non-Carcinogenic 



TABLE 2.3 
OCCURKENCE,DISTRlBUTIONANDSELECTIONOFCHEMlCALSOFPOTENTlALCONCERN 

AOCI-SCRAPMETALDUMF 
NAVALWEAPONSSTATIONYORKTOWN,YORKTOWN,VIRGINlA 

CKEATHAMANNEXSITE 

I-Dichloroethene 

4.69EiQ6 N 
AI-HAOS-OOD I4.lSUL-2007U 
AI-HAOS-CQD I4.15uL-2007UL 

1415UL-2007UL 
AI-HA05-OOD 14.ISUL- 20.07U 

8.758+02 C 

875EH32 C 

iben&h)Anthracene 

45OU-62OUL 

AI-HA05.OOD 62OUL-620UL 

23SE+O5 N 



TABLE 2 3 (Cant) 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CiiEMiCALS OF POTENTIAL CONCERN 

AOC I - SCRAP METAL DUMP 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Al-HAOI-00 
Al-HAOS-OOD 

Al-HAOI-00 
AI-HAOI-00 
Al-HA03-00 

AI-HA03-00 
AI-HA05-00 

AI-HAOS-OO,AI-HAOS-OOD 0.03UL - 0 9UL l.%E+Q2 N 
Al-HA02-00 

Al-HAOS-OOD 
A I -HA0 l-00 
AI-HAOI-00 
AI-HAOI-00 0 03UL. 0 03UL 

AI-HA05-OOD 
Al-HAOl-00 
AI-HAOI-00 
AI-HAOI-00 

(I) Minimum/mz&num detected concentration. 
(2) WPNSTA Background Study (Baker, 1995) 

Background values = Range of Detections 
(3) USEPA Region III COC Screening Value (derived from USEPA Region iii P.BC Table, April 2000) 

Toxicity Information Available (TX) 
Above Screening Levels (ASL) 
Same chemical class (CHEM) 

Deletion Reason: Infrequent Detection (IFD) 
Background Levels (BKG) 
No Toxicity Information (NTX) 
Essential Nutrient (NUT) 
Below Screening Level (BSL) 

(5) No detection limits given, anaiyte detected in every sample 
(6) Screening value for pyrene used as a surrogate. 
(7) Screening value for chlordane used as a surrogate. 
(8) Screening value for endorulfan used ar a surropate 
(9) Screening value for chromium VI used. 

(10) Action level for lead 
(I I) Screening values for methylmercury 

(4) Rationale Codes Selection Reason. infrequent Detection but Associated Historically (HiST) 

Frequent Detection (FD) 

Definitions. N/A = Not Applicable 
ND = Not Detected 
SQL = Sample Quantitation Limit 
COPC = Chemical of Potential Concern 
ARAFZBC = Applicable or Relevant and Appropriate Requirement/l‘o Be Considered 

I = (Organics) Estimated Value 
L = Estimated Value; Biased High 

C = Carcmognic 
N = Non-Carcinogenic 

&kg = mwograms per kilogram 
mgikg = lnilligrams per kilopram 



TABLE 2 4 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

AOC I -SCRAP METAL DUMP 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN. VIRGINIA 

CHEATHAM ANNEX SITE 

AI-HAOS-OID li.@U. 13.26U I56E+O7 N 

AI-HAOJ-OID 8.75EN2 C 

AI-HAOS-OID 8.75EwI C 
Al-HAOS-OID 8.758+02 C 
AI-HAOS-OID 

4.56E+O4 C 

8.75E+O4 C 
AI-HAO5-0l,A1-HAO5-01D 7.82E+O5 N 

AI-HAOJ-OID ,.13E+O5 N 
AI-HAOS.OID 

AI-HAO5-OID 
At-HAOS-OID 23jE+O5 N 

7.828+03 N 
3,13E+0” N 

4.26E.(11 C 
%48E+O2 N 
,.56E+Oi N 

3 13E+02 N 
I56E+02 N 

(I) Minimumlmaximum detected conccntratian. 
(2) WPNSTA Backgound Stud> (Baker, 1995) 

Backgwnd values = Range al Dctcctions 
(3) USEPA Region iii COC Screening Value (dcrkod from USEPA R&n 111 RBCTablc, April 2000) 

(4) Rationale Coder Selcctian Reason. Infrcqucnt Dctcction but Asrwiatcd Historicall> (HIST) 

Frequent Detection (FD) 
Same chemical &ES (CHEM) 
Abo\c Serccning Levels (ASL) 

Dcfmitions’ N/A = Not Applicable 

ND = Not Dctcekd 
SQL = Sample Quontilation Limit 
COPC = Chelnico, or Fwcntin, Canccm 

ARAFJTBC = Applicable or Rclcrank and Appmprfatc Rcquircmcnflo Bc Considcrcd 

J = (Orgamcs, Ertimatcd Vvluc 
L = Ertimntcd Value. Biased Higb 
B = (Incqanics) Rcportcd !aluc is less dun tbc Contraa Rcquircd Dctcclion Limit but grcatcr tba 

!nrrcqw! D,!,aior! (!FD) 

Bachrraund Lc\cls (EKG) 
No T&kit? InConnation (NTX) 
Essentisl Nutrient (NUT) 

Bclou Screening Lcrcl (BSL) 
(5) No dctcctian limits gi\ cn. snal>l dotcctcd in e\ cp ran& 

(6) Screening \duc for p!nzcne used as a surrogate. 

(7) Scrceniny \aIuc for chromium Vi “rod. 
(8) Action Icxcl [or lcad 
(9) Scrccniog \aIucs for methylmcrcu~ 



TABLE 2 5 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

AOC I _ SCRAP METAL DUMP 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Scenario Timeframe: Future 

Exposure Point: Surface Water 

33 8B - 55.6B 2,56E+03 N 

13OOOJ_ 97300 

13801 _ 24601 

1340B. 13408 174OJ-32lOJ 

(I) Minimum/maximum detected concentration 

(2) WPNSTA Background Study (Baker, 1995) 

Background values = Range of Detections 

(3) 10 * USEPA Region III COC Screening Value (derived from USEPA Region III RBC Table. April 2000) 

Based on phone conversation with a Region III toxicologist 

(4) Rationale Codes Selection Reason. Infrequent Detection but Associated Historically (HIST) 

Frequent Detection (FD) 

Toxicity Information Available (TX) 

Above Screening Levels (ASL) 

Deletion Reason: Infrequent Detection (IFD) 

Background Levels (BKG) 

Essential Nutrient (NUT) 

Below Screening Level (BSL) 

(5) No detection limits given; analyte detected in every sample. 

Definitions. N/A = Not Applicable 

ND = Not Detected 

SQL = Sample Quantitation Limit 

COPC = Chemical of Potential Concern 

ARAPJTBC = Applicable or Relevant and Appropriate RequiremenVTo Be Considered 

MCL = Federal Maximum Contaminant Level 

J = (Organics) Estimated Value 

C = Carcinogenic 

N = Non-Carcinogenic 

pgiL = lmicrograms per liter 



Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Benzo(k)FIuoanthene 

Carbazole 

Chrysene 

Dibenz(a,h)Anthracene 

Indeno(l,2,3-cd)Pyrene 

Aroclor-1242 

Aroclor- 1260 

Aluminum 

Antimony 

Arsenic 

Chromium 

Iron 

Manganese 

Thallium 

w/kg 1.8543 4.1307 8.8 

mg/kg 1.7686 3.5490 7 

w/kg 1.5023 3.2710 6.8 

w&g 1.4719 3.2437 6.8 

mtig 1.0986 I.8237 0.25 

wk 1.8993 4.1374 8.6 

wk 1.1343 1.7694 I.4 

wdkg 1.0126 1.8724 3.4 

w/kg 0.1609 0.4327 1 

mglkg 0.5194 1.2406 2.7 

w/kg 6633 7758 9560 

mg/kg 2.0679 5.4809 12.6 

"d% 3.0714 3.4708 4.1 

m&z 18.8571 3 1.4234 56.6 

mglkg 18117 32358 61700 

mglkg 154.2714 223.0963 302 

mdk 0.4086 0.6344 1.1 

For non-detects, l/2 sample quantitation limit was used as a proxy concentration. 

TABLE 3.1 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Units Arithmetic 

Mean of 

Normal 

Data 

95% UCL of 

Normal 

Data 

Maximum 

Detected 

Concentration 

= 

Qualifier 

J 

J 

J 
K 

K 

L 

L 

L 

J 

L 

EPC 

Units 

m&z 
m&z 
@kg 
w/k 
wk 
m&z 
w& 
wk 
wdkg 
w/kg 
m/kg 
&kg 
mgk 
mg/k 
mdkg 
w&g 
m&z 

At- - 

Reasonable Maximum Exposure 

Medium 

EPC 
Value 

Medium 

EPC 
Statistic 

4.1307 95% UCL 

3.5490 95% UCL 

3.2710 95% UCL 

3.2437 95% UCL 

0.2500 Max 

4.1374 95% UCL 
1.4000 Max 

1.8724 95% UCL 

0.4327 95% UCL 

1.2406 95% UCL 

7758 95% UCL 

5.4809 95% UCL 

3.4708 95% UCL 

3 1.4234 95% UCL 

32358 95% UCL 

223.0963 95% UCL 

0.6344 95% UCL 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); Mean of Normal Data (Mean-N). 

(1) Conservative estimate of the arithmetic average concentration, 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

COPC & EPCxls, SS-E 

Medium 

EPC 
Rationale 

(1) 
(1) 

(1) 
(1) 

(4 
(1) 

(2) 
(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

- 

T Central Tendency 

Medium 

EPC 
Value 

Medium 

EPC 
Statistic 

4.1307 95% UCL 

3.5490 95% UCL 

3.2710 95% UCL 

3.2437 95% UCL 

0.2500 Max 

4.1374 95% UCL 

1.4000 Max 

1.8724 95% UCL 

0.4327 95% UCL 

1.2406 95% UCL 

7758 95% UCL 

5.4809 95% UCL 

3.4708 95% UCL 

3 1.4234 95% UCL 

32358 95% UCL 

223.0963 95% UCL 

0.6344 95% UCL 

Medium 

EPC 
Rationale 

04/27/2000 



Chemical 

of 

Potential 

Concern L 
II Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Benzo(k)Fluoanthene 

Bis(2-Ethylhexyl)Phthalatc : 
Chrysene 

Indeno( 1,2,3-cd)Pyrene 

Aroclor-I 242 

Aroclor-1260 

I/ Aluminum 

Arsenic 

I/ Chromium 

Iron 

TABLE 3.2 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Exposure Point: Subsurface Soil 

Units 

n-&kg 2.4424 4.8726 0.5 

mdkg 2.2139 4.7028 0.6 

Wkg 2.1814 4.6850 0.51 

w&g 2.2226 4.7093 0.76 

m&g 10.0286 27.1905 63 

w&z 2.4306 4.8697 0.62 

m&z 2.6004 4.9880 0.066 

mgk 0.348 1 0.9802 2.3 

m&g 0.3071 0.7333 1.6 

w/kg 6591 8308 9660 

m&z 3.0571 3.7206 4.2 

w/kg 15.1857 20.3564 29.2 

w&s 13426 19195 28000 

Arithmetic 

Mean of 

Normal 

Data 

35% UCL of 

Normal 

Data 

Maximum 

Detected 

Concentration 

vIaximum 

Qualifier 

J 

J 

J 

J 

J 

J 

J 

L 

L 

L 

L 

L 

EPC 

Units 

It- 

mgk 
w/kg 
w/kg 
mgh 
w/kg 
m&g 
m/kg 
wdkg 
w/kg 
mdkg 
mdkg 
w/kg 
w/kg 

Reasonable Maximum Exposure 

Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

0.5000 Max (2) 0.5000 Max (2) 
0.6000 Max G-9 0.6000 Max (2) 
0.5 100 Max (4 0.5100 Max (2) 
0.7600 Max (2) 0.7600 Max (2) 
27.1905 95% UCL (1) 27.1905 95% UCL (1) 

0.6200 Max (2) 0.6200 Max (2) 
0.0660 Max (2) 0.0660 Max (2) 
0.9802 95% UCL (1) 0.9802 95% UCL (1) 

0.7333 95% UCL (1) 0.7333 95% UCL (1) 

8308 95% UCL (1) 8308 95% UCL (1) 

3.7206 95% UCL (1) 3.7206 95% UCL (1) 

20.3564 95% UCL (1) 20.3564 95% UCL (1) 

19195 95% UCL (1) 19195 95% UCL (1) 

For non-detects, 112 sample quantitation limit was used as a proxy concentration. 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); Mean of Normal Data (Mean-N). 

(1) Conservative estimate of the arithmetic average concentration. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

COP{ C.xls, SB-E 

Central Tendency 

1/27/2000 



TABLE 3.3 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

AOC 1 - SCRAP METAL DUMP 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Benzo(k)Fluoanthene 

Chrysene 

Dibenz(a,h)Anthracene 

Indeno( 1,2,3-cd)Pyrene 

Aluminum 

Antimony 

Arsenic 

Chromium 

Iron 

Lead 

Manganese 

1 Units 

mgkz 0.2443 0.3062 0.28 

mg/kg 0.3324 0.5147 0.87 

m&z 0.3904 0.8195 1.7 

mdk 0.3473 0.5558 0.97 

w&g 0.2617 0.4580 0.83 

mg/kg 0.2771 0.3116 0.35 

wk 0.3213 0.4900 0.81 

m&g 6607.14 8102.0860 9030 

wk 3.06 5.2346 5.9 

w&z 5.65 11.6597 23.5 

m&z 15.49 25.0452 44.7 

wk 2 1250.00 29880.4518 35200 

mg/kg 195.99 352.9071 501 

m&3 377.29 477.447 1 523 

Arithmetic 

Mean of 

Normal 

Data 

95% UCL of 

Normal 

Data 

Maximum 

Detected 

Concentration 

Maximum EPC 
Qualifier Units 

L 

J 

L 

w&g 
Wk 
w/kg 
mg/kg 
w/kg 
wk 
mdk 
mdk 
w/kg 
m&g 
mgk 
mg/kg 
m&z 
w&g 

Reasonable Maximum Exposure 

m 
I I 

0.2800 Max 

0.5147 95% UCL 

0.82 95% UCL 

0.5558 95% UCL 

0.4580 95% UCL 

0.3116 95% UCL 

0.4900 95% UCL 

8102 95% UCL 

5.23 95% UCL 

11.66 95% UCL 

25.0452 95% UCL 

29880 95% UCL 

353 95% UCL 

477 95% UCL 

(2) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 

For non-detects, l/2 sample quantitation limit was used as a proxy concentration. 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); Mean of Normal Data (Mean-N). 

Central Tendency 

Medium 

EPC 
Value 

0.2800 Max 

0.5147 95% UCL 

0.82 95% UCL 

0.5558 95% UCL 

0.4580 95% UCL 

0.3116 95% UCL 

0.4900 95% UCL 

8102 95% UCL 

5.23 95% UCL 

11.66 95% UCL 

25.0452 95% UCL 

29880 95% UCL 

353 95% UCL 

477 95% UCL 

Medium 

EPC 
Statistic 

Medium 

EPC 
Rationale 

(2) 
(1) 
(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(‘1 
11) 

(1) 

(1) 

(1) Conservative estimate of the arithmetic average concentration. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

COPC & EPCxls, SS-E 04127/2000 



TABLE 3.4 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

AOC 1 - SCRAP METAL DUMP 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Exposure Point: Subsurface Soil 

Chemical 

of 

Potential 

Concern 

Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

Mean of Normal Detected Qualifier Units 

Normal Data Concentration Medium Medium Medium Medium Medium Medium 

Data EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

41uminum w/kg 5600.00 7046 8830 L w/kg 7046 95% UCL (1) 7046 95% UCL (1) 

4ntimony mg/kg 4.93 10 12 J w/kg 10 95% UCL (1) 10 95% UCL (1) 

4rsenic mgkz 8.50 18.58 33.3 w/kg 18.6 95% UCL (1) 18.6 95% UCL (1) 

Chromium m&g 15.45 23.7579 32.6 w&g 23.8 95% UCL (1) 23.8 95% UCL 0) 

[ran m&s 22436.67 35077 39700 w/k 35077 95% UCL (1) 35077 95% UCL (1) 

Lead m&g 271.57 648 1120 w/kg 648 95% UCL (1) 648 95% UCL (1) 

\/langanese mgb 186.87 324 401 w/kg 324 95% UCL (1) 324 95% UCL (1) 

For non-detects, l/2 sample quantitation limit was used as a proxy concentration. 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); Mean of Normal Data (Mean-N). 

(1) Conservative estimate of the arithmetic average concentration. 

COPC l.xls, SB-E 



TABLE 3.5 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

AOC I- SCRAP METAL DUMP 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Chemical 
of 

Potential 
Concern (3) 

Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 
Mean of Normal Detected Qualifier Units 
Normal Data Concentration Medium Medium Medium Medium Medium Medium 

Data EPC EPC EPC EPC EPC EPC 
Value Statistic Rationale Value Statistic Rationale 

,is(2-Ethylhexyl)Phthalate w& 0.0355 0 0.098 mg/L 0.10 Max (3) 0.098 Max (3) 
rsenic mg/L 0.0099 0.0210 0.019 mg/L 0.02 Max (3) 0.019 Max (3) 
‘On mg/L 13.1148 30.3509 25.9 mg/L 25.90 Max (3) 25.900 Max (3) 

For non-detects, l/2 sample quantitation limit was used as a proxy concentration. 
Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); Mean of Normal Data (Mean-N). 

(1) Conservative estimate of the arithmetic average concentration. 
(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 
(3) Data set contains fewer than five samples. Therefore, maximum concentration used for EPC. 

COPC & EPC.xls, SW-E 04/27/2000 



of Potential 

Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(k)Fluoanthene 
Bis(2-EthylhexyBPhthalate 
Carbazole 
Chrysene 
Dibenz(a,h)Anthracene 
Indeno(l,2,3-cd)Pyrene 
Aroclor- 1242 
Aroclor-1260 
Aluminum 
Antimony 
Arsenic 
Cadmium 
Chromium 
Iron 
Manganese 
Thallium 

Notes: 

(1) Refer to RAGS, Part A 

Chronic/ 
Subchronic 

NA 
NA 
NA 
NA 

Chronic 
NA 
NA 
NA 
NA 
NA 
NA 

Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 
Chronic 

Subchronic 

Oral RfD 
Value 

NA 
NA 
NA 
NA 

2.00E-02 
NA 
NA 
NA 
NA 
NA 
NA 

1 .OOE+OO 
4.00E-04 
3.00E-04 
1 .OOE-03 
3.00E-03 
3.00E-01 
2.00E-02 
7.00E-05 

(2) Adjusted dermal RtD = Oral RfD * Adj Factor 
(3) For IRIS values, provide the date IRIS was searched 

For HEAST values, provide the date of HEAST. 
For NCEA values, provide the date of the article provided by NCEA. 

NA = Not Applicable 

TABLE 5. I 
NON-CANCER TOXICITY DATA -- ORALIDERMAL 

SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Oral to Dermal 
Adjustment Factor (1) 

50% 
50% 
50% 
50% 
55% 
50% 
50% 
50% 
50% 
89% 
89% 
27% 
10% 
95% 
5% 
1% 

20% 
5% 

100% 

Adjusted 
Dermal 

RfD (2) 

NA 
NA 
NA 
NA 

I I OE-02 
NA 
NA 
NA 
NA 
NA 
NA 

2.70E-01 
4.00E-05 
2.85B04 
5.00E-05 
3.00E-05 
6.00E-02 
1 .OOE-03 
7.00E-05 

Units 

Target Oman Abbreviations; 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 

Primary 
Target 
Organ 

NA 
NA 
NA 
NA 

Liver 
NA 
NA 
NA 
NA 
NA 
NA 

CNS 
Whole Body 
Skin / CVS 

Kidney 
GIS 

Liver / CVS / GIS 
CNS 
cvs 

Combined 
Uncertainty/Modifying 

Factors 

NA 
NA 
NA 
NA 

1000/l 
NA 
NA 
NA 
NA 
NA 
NA 

100/l 
1000/1 

3/l 
IO/l 

300/3 
NA 
l/l 

3000/l 

Sources of RID: 
Target Organ 

NA 
NA 
NA 

NA 
IRIS 
NA 
NA 
NA 
NA 
NA 
NA 

NCEA 
IRIS 
IRIS 
IRIS 
IRIS 

NCEA 
IRIS 
IRIS 

Dates of RfD: 
Target Organ (3) 

(MMIDDNY) 

NA 
NA 
NA 
NA 

03/25/l 999 
NA 
NA 
NA 
NA 
NA 
NA 

04/26/2000 
02/26/l 998 
02/26/l 998 
02/26/l 998 
03/29/1999 
04/26/2000 
0312911999 
0312911999 

IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
NCEA = National Center for Environmental Assessment, USEPA 

Tox Factr 'T, RfD(od) 0412712000 



of Potential 
Chronic/ 

Subchronic 

Benzo(a)Anthracene NA 
Benzo(a)Pyrene NA 
Benzo(b)Fluoranthene NA 
Benzo(k)Fluoanthene NA 
Bis(2-Ethylhexyl)Phthalate NA 
Carbazole NA 
Chrysene NA 
Dibenz(a,h)Anthracene NA 
Indeno( 1,2,3+d)Pyrene NA 
Aroclor-1242 NA 
Aroclor-1260 NA 
Aluminum Chronic 
Antimony NA 
Arsenic NA 
Cadmium NA 
Chromium Chronic 
Iron NA 
Manganese Chronic 
Thallium NA 

Value 
Inhalation 

RfC 

Notes: 

(1) Provide equation used for derivation in text. 
(2) For IRIS values, provide the date IRIS was searched. 

For HEAST values, provide the date of HEAST. 

TABLE 5.2 
NON-CANCER TOXICITY DATA -- INHALATION 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

Adjusted 
Inhalation 
Rfi)(l) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 .OOE-03 
NA 
NA 

5.7OE-05 
3.00E-05 

NA 
I .43E-05 

NA 

Units 

mgikgfday 
~dkJday 
wk@v 
wk/dw 
mg/kg/day 
mdkdday 
m&g/day 
wWday 
wdWdw 
wklday 
mglkg/day 
mgfl<g/day 
w Day 
m&g/day 
WWday 
w&&v 
mzWday 
wk&b 
mg/kg/day 

Primary 
Target 
Organ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
CNS 
NA 
NA 
NA 
RSS 
NA 
CNS 
NA 

Combined 
Uncertainty/Modifying 

Factors 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

lOOI 
NA 
NA 
NA 

90/l (aerosols), 300/l (particulates) 
NA 

1000/1 
NA 

Sources of 
RfC:RfD: 

Target Organ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NCEA 
NA 
NA 
NA 
IRIS 
NA 
IRIS 
NA 

Target Organ Abbreviations; 
CNS = Central Nervous System 
RsS = Respiratory System 

Sources: 
IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 

Dates (2) 
(MMDDNY 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

04/26/2000 
NA 
NA 
NA 

0312911999 
NA 

03/29/1999 
NA 

Tax Factors.xlr, RfD(i) 04/27/2000 



of Potential 

Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(k)Fluoanthene 
Bis(2-EthylhexyBPhthalate 
Chrysene 
Dibenz(a,h)Anthracene 
Indeno(l,2,3+d)Pyrene 
Aluminum 
Antimony 
Arsenic 
Chromium 
Iron 
Lead 
Manganese 

Notes: 

(1) Refer to RAGS, Part A 

Chronic/ 
Subchronic 

NA 
NA 
NA 
NA 

Chronic 
NA 
NA 
NA 

Chronic 
Chronic 
Chronic 
Chronic 
Chronic 

NA 
Chronic 

Oral RfD 
Value 

NA 
NA 
NA 
NA 

2.00E-02 
NA 
NA 
NA 

1 .OOE+OC 
4.OOE-04 
3.OOE04 
3.OOE-03 
3.00E-01 

NA 
2.00E-02 

Oral RfD 

Units 

TABLE 5.3 
NON-CANCER TOXICITY DATA -- OP.AL/DERMAL 

AOC 1 - SCRAP METAL DUMP 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Oral to Dermal 
Adjustment Factor (I) 

50% 
50% 
50% 
50% 
55% 
50% 
50% 
50% 
27% 
10% 
95% 
1% 

20% 
20% 
5% 

(2) Adjusted dermal RfD = Oral RfD * Adj Factor 
(3) For IRIS values, provide the date IRIS was searched 

For HEAST values, provide the date of HEAST. 
For NCEA values, provide the date of the article provided by NCEA 

NA = Not Applicable 

Units Adjusted 
Dermal 

RfD (2) 

NA 
NA 
NA 
NA 

1.1 OE-02 
NA 
NA 
NA 

2.70E-01 
4.00E-05 
2.85E-04 
3.00E-05 
6.00E-02 

NA 
1 .OOE-03 

&rgct Organ Abbreviations; 
CNS = Central Nervous System 
CVS = Cardiovascular System 
GIS = Gastrointestinal System 

Primary 
Target 
Organ 

NA 
NA 
NA 
NA 

Liver 
NA 
NA 
NA 

CNS 
Whole Body 
Skin / CVS 

GIS 
Liver / CVS / GIS 

NA 
CNS 

Combined 
Uncertainty/Modifying 

Factors 

NA 
NA 
NA 
NA 

1000/1 
NA 
NA 
NA 

100/l 
1000/l 

3/l 
300/3 

NA 
NA 
i/l 

Sources of RtD: 
Target Organ 

NA 
NA 
NA 
NA 
IRIS 
NA 
NA 
NA 

NCEA 
IRIS 
IRIS 
IRIS 

NCEA 
NA 
IRIS 

Dates of RfD: 
Target Organ (3) 

(MMIDDNY) 

NA 
NA 
NA 
NA 

0312511999 
NA 
NA 
NA 

04/26/2000 
02/26/1998 
02/26/1998 
03/29/l 999 
04/26/2000 

NA 
03/29/I 999 

IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
NCEA = National Center for Environmental Assessment, USEPA 

Tox Factr RfD(od) 0412712000 



of Potential 
Chronic/ 

Subchronic 

Benzo(a)Anthracene NA 
Benzo(a)Pyrene NA 
Benzo(b)Fluoranthene NA 
Benzo(k)Fluoanthene NA 
Bis(2-EthylhexyQPhthalate NA 
Chrysene NA 
Dibenz(a,h)Anthracene NA 
Indeno( 1,2,3-cd)Pyrene NA 
Aluminum Chronic 
Antimony NA 
Arsenic NA 

Chromium 

Iron 
Lead 
Manganese 

Chronic 

NA 
NA 

Chronic 

Notes: 

TABLE 5.4 
NON-CANCER TOXICITY DATA -- INHALATION 

AOC 1 - SCRAP METAL DUMP 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Value 
Inhalation 

RfC 

Units 

(1) Provide equation used for derivation in text. 
(2) For IRIS values, provide the date IRIS was searched. 

For HEAST values, provide the date of HEAST. 

Adjusted 
Inhalation 

Rfl) (1) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 .OOE-03 
NA 
NA 

3.00E-05 

NA 
NA 

1.43E-05 

Units 

mgikglday 
mg/kg/day 
mgikglday 
mgi’kgfday 
mgikglday 
mgfkglday 
mglkglday 
mgfkgfday 
mgikgfday 
mgfkgfday 
mgikgfday 

mglkglday 

mglkgfday 
mgikglday 
mgikglday 

Primary 
Target 
Organ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
CNS 
NA 
NA 

RsS 

NA 
NA 
CNS 

Combined 
Uncertainty/Modifying 

Factors 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
100/l 
NA 
NA 

90/l (aerosols), 300/l 
(particulates) 

NA 
NA 

1000/l 

Sources of 
RfC:RfD: 

Target Organ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NCEA 
NA 
NA 

IRIS 

NA 
NA 
IRIS 

Target Owan Abbreviations: 
CNS = Central Nervous System 
RsS = Respiratory System 

Sources: 
IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 

Dates (2) 
(MMDDNY) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

04/26/2000 
NA 
NA 

0312911999 

NA 
NA 

03/29/1999 

For NCEA values, provide the date of the article provided by NCEA. 

r\rsAA:,Nnt Annlimhle I.". . 'yy"'.."'~ 

NCEA = National Center for Environmental Assessment, USEPA 

Tox Factors.xls, RtD(i) 04/2712000 



Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo@)FIuoranthene 

Benzo(k)Fluoanthene 

Bis(2EthyIhexyl)Phthalate 

Chrysene 

Dibenz(a,h)Anthracene 

Indeno(I ,2,3-cd)Pyrene 

Aroclor-1242 

Aroclor-1260 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Iron 

Manganese 

Thallium 

Oral Cancer 
Slope Factor 

Oral to Demur1 
Adjustment 

Factor 

Adjusted Dermal 
Cancer Slope Factor (1) 

7.30E-01 50% NA 

7,30E+OO 50% NA 

7.30E-01 50% NA 

7.30E-02 50% NA 

1.40E-02 55% 2.55B02 

2.00E-02 50% NA 

7.30E-03 50% NA 

7.30EtOO 50% NA 

7.3OE-01 50% NA 

2.00EtOO 89% 2.25EtOO 

2.00E+OO 89% 2.25E+OO 

NA 27% NA 

NA 10% NA 

l.SOE+OO 95% 1.58EtOO 

NA 5% NA 

NA 1% NA 

NA 20% NA 

NA 5% NA 

NA 100% NA 

TABLE 6.1 
CANCER TOXICITY DATA -- ORAWDERMAL 
SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 

NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 
CHEATHAM ANNEX SITE 

Weight of Evidence/ 
Cancer Guideline 

Description 

B2 

B2 

B2 

B2 

B2 

B2 

B2 

B2 

B2 

I32 

82 

D 

D 

A 

Bl 

D (o) A (i) 

D 

D 

D 

NCEA 04/26/2000 

IRIS 06/09/1999 

NCEA 04/26/2000 

NCEA 04/26/2000 

IRIS 0312511999 

NCEA 04/2612000 

NCEA 04/26/2000 

NCM 04/26/2000 

NCEA 04/26/2000 

IRIS 04/26/2000 

IRIS 02/26/1998 

NA NA 

NA NA 

IRIS 02/26/1998 

NA NA 

IRIS 0312911999 

NA NA 

NA NA 

NA NA 

(1) Adjusted dermal CSF = Oral CSF / Adj Factor 
(2) For IRIS values, provide the date IRIS was searched. 

For HEAST values, provide the date of HEAST. 
For NCEA values, provide article date provided by NCEA. 

NA = Not Applicable 

IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
NCEA = National Center for Environmental Assessment, USEPA 

Tox Facto- ‘- CSF(od) 

EPA Group: 
A - Human carcinogen 
Bl -Probable human carcinogen - indicates that limited human data are available 
B2 -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 

Weight of Evidence: 
Known/Likely 
Cannot be Determined 
Not Likely 

(0) Oral 
(I) Inhalation 

Date (2) 

(WDm) 

04/27/2000 



of Potential 
Inhalation Cancer 

Slope Factor 

Benzo(a)Anthracene NA 
Benzo(a)Pyrene 3.1OE+OO 
Benzo(b)Fluoranthene NA 
Benzo(k)Fluoanthene NA 
Bis(2-Ethylhexyl)Phthalate 1.40E-02 
Carbazole NA 
Chrysene NA 
Dibenz(a,h)Anthracene NA 
Indeno(l,2,3-cd)Pyrene NA 
Aroclor- 1242 2.OOE+OO 
Aroclor-1260 2.00E+OO 
Aluminum NA 
Antimony NA 
Arsenic lSlE+Oi 
Cadmium 6.30E+OO 
Chromium 4.10E+Ol 
Iron NA 
Manganese NA 
Thallium NA 

Notes: 

Unit Risk 

TABLE 6.2 
CANCER TOXICITY DATA -- INHALATION 

SITE 4 - MEDICAL SUPPLIES DISPOSAL AREA 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Units Adjustment (1) 

wWW 
m&g/day 
mgikgfday 
mgikglday 

w&&-W 
w&Jdv 
m&g/day 
~gflcg/day 
m&g/day 
mglkglday 

w&z/day 
mglkglday 
mgikg/day 

wkdday 
mg/kg/day 

B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
D 
D 
A 
Bl 

mgikglday 
mg/kg/day 

wk/dv 
mgikglday 

mgikglday D (0) A (9 D (0) A (9 
mg/kg/day D D 

wk/dv D D 
mgikglday D D 

Weight of Evidence/ 
Cancer Guideline 

Description 

- 
I 

I 
- 

Source 

NA 
NCEA 

NA 
NA 

NCEA 
NA 
NA 
NA 
NA 
IRIS 
IRIS 
NA 
NA 
IRIS 
IRIS 

IEAST/IRII 
NA 
NA 
NA 

Date (2) 
(MM/DD/YY 

NA 
04/26/2000 

NA 
NA 

04/26/2000 
NA 
NA 
NA 
NA 

04/26/2000 
02/26/1998 

NA 
NA 

02/26/l 998 
02l2611998 
07/01/1997 

NA 
NA 
NA 

(I) Adjustment Factor applied to Unit Risk to calculate Inhalation Slope Factor = 
70kg x 1/20m3/day x lOOOug/mg 

(2) For IRIS values, provide the date IRIS was searched. 
For HEAST values, provide the date of HEAST. 
For NCEA values, provide the date of the article provided by NCEA 

EPA Group: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data a 
B2 - Probable human carcinogen - indicates sufficient evidence in ani 

NA = Not Applicable 

Sources; 
IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
NCEA = National Center for Environmental Assessment, USEPA 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carci 
E _ Evideiiie ofnoiicari~iiogeii~ci~y. 

Weight of Evidence: 
Known/Likely 
Cannot be Determined 
Not Likely 

(0) Oral 
(i) Inhalation 

Tax Factors.xls. CSF(i) 04/27/2000 



of Potential 
Oral Cancer 
Slope Factor 

Benzo(a)Anthracene 7.30E-01 

Benzo(a)Pyrene 7.30E+OO 

Benzo(b)FIuoranthene 7.30E-01 

Benzo(k)Fluoanthene 7.30E-02 

Bis(2-EthyIhexyl)Phthalate I .40E-02 

Chrysene 7.3OE-03 

Dibenz(a,h)Anthracene 7.30E+OO 

Indeno(I,2,3-cd)Pyrene 7.30E-01 

Aluminum NA 

Antimony NA 

Arsenic 1.50E+oo 

Chromium NA 

Iron NA 

Lead NA 

Manganese NA 

Notes: 

TABLE 6.3 
CANCER TOXICITY DATA -- ORAL/DERMAL 

AOC 1 - SCRAP METAL DUMP 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Oral to Dermal 
Adjustment 

Factor 

50% 

50% 

50% 

50% 

55% 

50% 

50% 

50% 

27% 

10% 

95% 

1% 

20% 

20% 

5% 

Adjusted Dermal 
Cancer Slope Factor (I) 

Units 

NA 

NA 

NA 

NA 

2.55E-02 

NA 

NA 

NA 

NA 

NA 

1.58E+OO 

NA 

NA 

NA 

NA 

OWWW -’ 
(mg/kg/day) J 

h&g/day) -’ 

b&g/day) -I 

WkdW) -’ 

GW-dW -’ 

b%kW) -’ 
(mg/kg/day) -’ 

b%Wday) -’ 

(mglkglday) -’ 

(mg/kg/day) -’ 

hWday) -’ 
(mg/kg/day) -’ 

bwWday) -’ 
(mg/kg/day) -’ 

(1) Adjusted dermal CSF = Oral CSF / Adj Factor 
(2) For IRIS values, provide the date IRIS was searched. 

For HEAST values, provide the date of HEAST. 
For NCEA values, provide article date provided by NCEA. 

EPA Group: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data are available 
B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen NA = Not Applicable 

Sources: 
IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
NCEA = National Center for Environmental Assessment, USEPA 

Weight of Evidence/ 
Cancer Guideline 

Description 

B2 

B2 

B2 

B2 

B2 

B2 

B2 

B2 

D 

D 

A 

D (0) A (9 
D 

B2 

D 

NCEA 04/26/2000 

IRIS 06/09/1999 

NCEA 04/26/2000 

NCEA 04/26/2000 

IRIS 03/25/1999 

NCEA 04/26/2000 

NCEA 04/26/2000 

NCEA 04/26/2000 

NA NA 

NA NA 

IRIS 02/26/1998 

IRIS 0312911999 

NA NA 

NA NA 

NA NA 

D -Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Weight of Evidence: 
Known/Likely 
Cannot be Determined 
Not Likely 

(0) Orel 

(i) Inhalation 

Date (2) 
:MM/DD/YY) 

Tox Fact- ‘?, CSF(od) 0412712000 



of Potential 

Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(k)Fluoanthene 
Bis(2-Ethylhexyl)Phthalate 
Chrysene 
Dibenz(a,h)Anthracene 
Indeno( 1,2,3-cd)Pyrene 
Aluminum 
Antimony 
Arsenic 
Chromium 
Iron 
Lead 
Manganese 

Notes: 

Unit Risk 

TABLE 6.4 
CANCER TOXICITY DATA -- INHALATION 

AOC 1 s SCRAP METAL DUMP 
NAVAL WEAPONS STATION YORKTOWN, YORKTOWN, VIRGINIA 

CHEATHAM ANNEX SITE 

Units Adjustment (1) Inhalation Cancer 
Slope Factor 

NA 
3.10E+OO 

NA 
NA 

1.40E-02 
NA 
NA 
NA 
NA 
NA 

lSlE+Ol 
4.1 OE+O 1 

NA 
NA 
NA 

Units 

(1) Adjustment Factor applied to Unit Risk to calculate Inhalation Slope Factor = 
70kg x 1/20m3/day x lOOOug/mg 

(2) For IRIS values, provide the date IRIS was searched. 
For HEAST values, provide the date of HEAST. 
For NCEA values, provide the date of the article provided by NCEA. 

NA = Not Applicable 

Sources: 
IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
NCEA = National Center for Environmental Assessment, USEPA 

Weight of Evidence/ 
Cancer Guideline 

Description 

B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 
D 
D 
A 

D (0) A (9 
D 
B2 
D 

Source 

NA 
NCEA 

NA 
NA 

NCEA 
NA 
NA 
NA 
NA 
NA 
IRIS 

HEASTIIRIS 
NA 
NA 
NA 

Date (2) 
(MMIDDNY) 

NA 
04/26/2000 

NA 
NA 

04/26/2000 
NA 
NA 
NA 
NA 
NA 

02l2611998 
07/01/1997 

NA 
NA 
NA 

EPA Group: 
A - Human carcinogen 
B 1 - Probable human carcinogen - indicates that limited human data ar 
B2 - Probable human carcinogen - indicates sufficient evidence in ani 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carci 
E - Evidence of noncarcinogenicity 

Weight of Evidence: 
Known/Likely (0) Oral 
Cannot be Determined (i) Inhalation 
Not Likely 

Tax FactorsAs, CSF(i) 04/27/2000 
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Date of Last Revision: 3/24/99 
Revisor: Denise Hluhan 

BIS (2-ETHYLHEXYL) PHTHALATE 

INTRODUCTION 

Chemical Name: Bis (2-ethylhexyl) phthalate 
CAS Number (1): 117-81-7 
Molecular Formula (1): C&&8O4 
Molecular Weight (1): 390.5 g/mole 

Bis (2-ethylhexyl) phthalate (BEHP) is a mar-made chemical that is added to plastics to increase their 
flexibility. This compound is essentially a colorless liquid. BEHP is also known by the tradenames of 
Palatinol AH, Octoil, Sic01 150, Bisoflex 81, and Eviplast 80. It is present in a variety o:f plastics, 
especially vinyl materials, which have BEHP contents as high as 40 percent. Materials containiig BEHP 
include rainwear, footwear, upholstery materials, imitation leather, waterproof gloves, tablecloths, 
shower curtains, food packaging materials, floor tiles, paints, flexible tubing, and plastic bags. BEHP 
has been detected in commercial organic solvents (2). 

FATE AND TRANSPORT 

Log Km (1): 5.11 
Surface Water tlO: (2): 2- 3 weeks 
Log Km (1): 4 to 5 
Henryus Law Constant (1): 1.1 x 10Y5 atm.m3/mole 
BCF (1): 100 to 10,000 for fish and invertebrates 
Water Solubility (1): 0.3mg/Lat25” C 
Vapor Pressure (1): 6.45 x 10e6 mm Hg at 25” C 

BEHP is released into the atmosphere through emissions from manufacturers and other industries and 
will exist in the gaseous phase. It is also released to the atmosphere via volatilization from plastic 
materials and the burning of plastics (2). BEHP released to the air will be carried for s.ignificant 
distances in the troposphere with wash out by rain being a significant removal process (1). 

If released into a water system, BEHP biodegrades fairly rapidly with a half- life of approximately 2- 3 
weeks. BEHP also will strongly adsorb to soils and sediments and accumulate in aquatic organisms (1) 
As a result, evaporation and hydrolysis are not significant removal processes in the aquatic environment. 

As mentioned above, BEHP has a strong tendency to adhere to soils and sediments. Therefore, when 
BEHP comes into contact with surface soils, release via evaporation or leaching into groundwater is 
negligible. Some studies suggest that BEHP may biodegrade in soil under aerobic conditions ;following 
acclimation. 
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PHARMACOKINETICS 

The absorption of BEHP following inhalation, dermal contact, and oral exposure has been studied in 
humans and/or animals. Absorption following exposure to airborne BEHP has not been quantified in 
either humans or animals although data suggest it is absorbed via this route (2). Oral exposure in 
humans has resulted in urinary excretion of 1 1 - 15% of the administered dose. However, the total oral 
absorption rate is probably higher (approximately 20-25%) since it has been demonstrated in animals 
that 15-20% of the absorbed dose is eliminated via the bile (2). In terms of dermal absorption, the 
available animal studies indicate that absorption is poor via this pathway. One study suggests a dermal 
absorption rate of BEHP of approximately five percent. No data are available on the absorption of 
BEHP following dermal exposure in man (2). 

No studies are available describing the distribution of BEHP and its metabolites following exposure in 
man. The tissue distribution in rats and monkeys is mainly to the liver, kidney, blood, and testes 
following oral exposure to BEHP. Dermal contact in rats resulted in the largest accumulation in the 
muscle, followed by the liver, kidney, and fat. No data were available regarding distribution of BEHP 
in animals after inhalation exposure (2). 

In terms of BEHP metabolism, the available data in both humans and animals suggest that a complex 
series of reactions occur resulting in the production of 30 or more metabolites. The initial metabolic stop 
involves the lipolytic cleavage of DEHP to mono(2- ethylhexyl)phthalate (MEHP) and, after a series of 
primary metabolic reactions, the oxidized derivatives of MEHP undergo glucuronidation prior to 
excretion. It should be noted that the integrity of the aromatic phthalic acid moiety is maintained during 
these metabolic conversions (2). 

The excretion of BEHP varies with the route of primary exposure. Following oral exposure to BEHP, 
a majority of the metabolites are excreted in the urine with lesser quantities eliminated via the bile in both 
humans and animals. A similar pattern of excretion was evident following dermal exposure in rats. No 
data are available regarding BEHP excretion following inhalation exposure in humans or animals (2). 

HUMAN HEALTH EFFECTS 

Noncarcinogenic Effects 

There are currently no data available suggesting that human exposure to BEHP results in the 
development of systemic effects. However, animal data suggest that exposure may affect the liver, 
testes, kidney, thyroid, and pancreas (2). 

Oral exposure of rodents to BEHP has resulted in significant effects on the liver. Hepatic effects of 
BEHP in rodent systems includes increased hyperplasia, decreased cholesterol synthesis and degradation, 
alterations in the morphology of bile ducts, and appearance of precancerous altered cell foci, nodules, 
and tumors of the liver. The degree of liver perturbation is a function of both the dose and duration of 
exposure (2). 

A number of studies in rats have demonstrated that BEHP exposure results in increased weight of the 
testes, prostate, seminal vesicles, and epididymus. The severity of testicular damage appears to be 
greater in younger than older male rats (2). 
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Chronic exposure to BEHP in animals has resulted in focal cystic changes of the kidney cells, decreased 
creatinine clearance, and an accumulation of lipofuscin deposits in the tubular epithelial cells. (2). 

The U.S. EPA has developed an oral reference dose (RfD) for BEHP based on an increased relative liver 
weight in guinea pigs (3). The guinea pigs were orally fed BEHP - containing feed and a lowest observed 
adverse effect level (LOAEL) of 19 m&g/day was established. An uncertainty factor of 1,000 was 
applied to the LOAEL to derived an oral RfD of 2 x 10e2 m&g/day for BEHP (3). 

Carcinogenic Effects 

The U.S. EPA has classified BEHP as a Group B2 carcinogen - - probable human carcinogen. This 
classification is based on sufficient evidence of carcinogenic&y in animals and inadequate evidence in 
humans (3). 

Based upon an NTP study involving Fisher 344 rats and B6C3F 1 mice, an oral slope factor for BEHP 
was derived. Male and female rats were fed doses of 0,6,000 and 12,000 ppm BEHP for 103 weeks and 
examined histologically for evidence of carcinogenicity. The histological examination revealed a 
statistically significant increase in the incidence of hepatocellular carcinomas and combined incidence 
of carcinomas and adenomas. A positive trend between increasing dose and increased cancer incidence 
also was apparent. An oral slope factor of 1.4 x 10s2 (mg/kg/day)‘i was developed by the U.S. EPA 
using the linearized multistage model (3). There is currently no slope factor available for assessing 
carcinogenicity of BEHP by the inhalation route. The oral CSF will therefore be used to evaluate 
inhalation exposures. 

SUMMARY OF REGULATORY LEVELS AND CRITERIA 

EPA Carcinogenic Classification (3): B2 carcinogen - probable human carcinogen 
AWQC (4): 

Water and Fish Consumption = 1.8 pg/L 
Fish Consumption only = 5.9 pg/L 

MCL (5): 0.006 mg/L 

SUMMARY OF CRITERIA 

EPA Carcinogenic Classification (3): B2 carcinogen - probable human carcinogen 
Cancer Slope Factor (Oral) (3): 0.014 (mg/kg/day)-’ 
Cancer Slope Factor (Inhalation) (3): 0.014 (mg/kg/day)-’ 
Oral RfD (3): 0.02 mg/kg/day 
Inhalation RfD (3): Not Available 
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Date of Last Revision: 3/24/99 
Revisor: Denise Hluhan 

POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) 

INTRODUCTION 

The PAHs are a diverse class of compounds consisting of two or more substituted and unsubstituted 
polycyclic aromatic rings formed by the incomplete combustion of carbonaceous materials. PAHs are 
ubiquitous in the modem environment and commonly are constituents of coal tar, soot, vehicular 
exhausts, cigarette smoke, certain petroleum products, road tar, mineral oils, creosote and many cooked 
foods. 

The physiochemical properties of the various PAHs are shown on Table 1. 

FATE AND TRANSPORT 

Other than naphthalene, the PAHs can be separated into two major groups based on chemical and 
physical properties relevant to their fate and transport. Table 2 lists the PAHs belonging to the 
anthracene group and benzo(a)pyrene group. The following paragraphs discuss the groups’ fate and 
environmental pathways. 

The Anthracene Group: (anthracene, acenaphthene, acenaphthalene, fluoranthene, fluorene, 
phenanthrene and pyene): The majority of the information presented below is specific to anthracene. 
However, the properties and fate characteristics of anthracene are considered to be representative of the 

other PAHs in this group. 

Under ambient conditions, atmospheric anthracene will exist predominantly (approximately 90%) in the 
vapor phase with very little adsorption to aerosols. Anthracene can be returned to aquatic and terrestrial 
systems by wet and dry deposition; however, the majority of the deposition will be dry. A significant 
amount of airborne anthracene may be removed and deposited near combustion sources. The anthracene 
remaining in the air will probably undergo photoxidation to quinones and other oxygenated compounds 
(0 

Dissolved anthracene can undergo some removal from surface waters via volatilization, but its low 
vapor pressure (2.4 x 10m4 torr at 25 “C) prevents this from being a significant transport pathway. A 
half-life of 16 hours for anthracene was reported in the aquatic environment under rnaximum 
volatilization conditions (6). With a log octanol- water partition coefficient of 4.45, anthracene has a 
very strong tendency to partition from water to other environmental media. Adsorption and 
sedimentation are the primary environmental fates in aquatic systems with absorption both organic and 
non-organic particulate matter (6). 

Anthracene in the aquatic system will tend to accumulate preferentially in the sediment and remain there 
unless considerable mixing at the sediment/water column interface occurs. In rivers, the major fate 
pathway is transport of sediment-adsorbed anthracene to the oceans, since neither photolysis or 
anaerobic degradation are important fate pathways. Depending on the actual conditions in the 
environment, biotransformation could be an important fate process (6). 
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Biological processes such as uptake, depuration, and biodegradation are considered potential 
environmental fate mechanisms for anthracene. Bioaccumulation of anthracene is probably short- term, 
especially for vertebrates. Biodegradation by microorganisms may also be a significant fate process (6). 
Half-lives on the order of l-2 weeks under laboratory conditions were reported for the anthracene 
group. 

The Benzolalpvrene Group: (benzolalanthracene, benzolalpvrene, benzolblfluoranthene, 
benzolg,h,ilpervlene, benzolklfluoranthene, chrvsene, dibenzolahlanthracene, indenol1.2,3-c.dlpyrene): 
The majority of the information presented below is specific to benzo[a]pyrene; however, the properties 
and fate characteristics of benzo[a]pyrene are considered to be representative of the other PAHs in this 

group. 

Under ambient conditions, atmospheric benzo[a]pyrene will exist predominantly (approximately 99%) 
adsorbed to aerosols. Benzo[a]pyrene can be returned to aquatic and terrestrial systems by wet and dry 
deposition; however, the majority of the deposition will be dry. A significant amount of airborne 
benzo[a]pyrene may be removed and deposited near combustion sources. The physical removal 
mechanisms are expected to be significant with an atmospheric residence time of approximately eight 
days (6). 

Dissolved benzo[a]pyrene can undergo some removal from surface waters via volatilization, but its very 
low vapor pressure (5.6 x 10M9 torr at 25 “C) prevents this from being significant. A half-life of 430 
hours for benzo[a]pyrene was reported in aquatic environments under maximum volatilization conditions 
(6). 

With a log octanol-water partition coefficient of 6.08, benzo[a]pyrene has a very strong tendency for 
water- lipid and water- sediment partitioning. Adsorption and sedimentation represent primary 
environmental pathways in aquatic systems through adsorption both organic and non-organic particulate 
matter (6). 

Benzo[a]pyrene in aquatic systems will accumulate preferentially in sediments and tend to remain there 
unless considerable mixing occurs at the sediment/water column interface. In rivers, the major fate 
pathway is transport of adsorbed benzo[a]pyrene to oceans. Photolysis and biotransformation can also 
be important fate processes (6). 

Biological processes such as uptake, depuration, and biodegradation are considered potential 
environmental fate mechanisms for benzo[a]pyrene. Bioaccumulation of benzo[a]pyrene is probably 
short- term, especially for vertebrates. Biodegradation by microorganisms is slower and not as extensive 
in the benzo[a]pyrene group as in the lower-molecular-weight PAHs (6). Half-lives on the order of 
months or longer under laboratory conditions were reported for the benzo[a]pyrene group. 
PHARMACOKINETICS 

No studies have been located concerning the absorption of PAHs via inhalation and oral ingestion. 
However, it can be inferred from the presence of urinary metabolites in workers exposed to PAHs that 
absorption occurs via inhalation. Rats orally administered PAHs showed elevated concentrations in the 
liver, lung and kidneys (11). In terms of dermal exposure, measurable quantities of PAHs were detected 
in blood after percutaneous exposure in humans (11). 
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PAHs were distributed to the lung, kidney, liver and gastrointestinal tract of rats following exposure via 
inhalation. Orally administered PAHs in the same species were detected in the liver, lung and kidney. 
Very little of the PAHs absorbed through the skin are distributed to tissues (11). 

The lipophilicity of PAHs enables them to readily penetrate cellular membranes and circulate in the body 
indefinitely. However, metabolic processes alter PAHs both chemically and structurally producing more 
water- soluble and excretable compounds. These metabolic processes occur in all tissues. The following 
metabolic pathway is that of benzo[a]pyrene and is similar to that of the other PAHs. Benzo[a]pyrene 
is initially metabolized by the microsomal P-450 system to form an arene oxide. Once the arene oxide 
is formed, it undergoes hydration via epoxide hydrolase to form a dihydrodiol. Further metabolic activity 
can lead to the generation of diol epoxides which are believed responsible for BaPs toxic effects. 
Benzo[a]pyrene can also be oxidized spontaneously or metabolically to quinones (1 I). 

In terms of elimination, animal studies suggest that PAHs are eliminated rapidly from the lung when the 
animals are exposed via inhalation (11). Rats orally exposed to PAHs excreted the compounds in the 
feces (11). PAHs applied to the skin of rats were determined to be excreted in the urine and feces equally 
(11). 

HUMAN HEALTH EFFECTS 

For practical purposes, PAHs are often separated into two categories, the carcinogenic and 
non-carcinogenic PAHs. This is a somewhat misleading categorization as some evidence exists that 
many of the non-carcinogenic PAHs have some, albeit weak, carcinogenic activity or act as promoters 
or co-carcinogens. Another factor complicating PAH categorization is that they do not occur alone in 
nature but as complex mixtures containing numerous PAHs of varying carcinogenic potencies. The 
potential interactions of the individual PAHs present as components of these mixtures must be addressed 
in attempting to quantify the carcinogenic and non-carcinogenic risks (7). 

The USEPA, in reviewing the carcinogenic&y of several PAHs, indicated those for which there was 
sufficient, limited, or inadequate, evidence of carcinogenicity. These classifications are pre:sented in 
Table 3. 

Benzo[a]anthracene, benzo[a]pyrene, benzo(b)fluoranthene, benzo[k]fluoranthene, benzo[g,h,i:]perylene, 
chrysene, indeno[ 1,2,3 -c,d]pyrene, and dibenzo[a,h]anthracene are probable human caminogens. 
Acenaphthylene, anthracene, fluoranthene, fluorene, naphthalene, phenanthrene and pyrene are either 
possible human carcinogens, the evidence is inadequate to assess carcinogenic potential, or there is no 
evidence for carcinogenicity (6). 

Non-carcinogenic effects: Acute effects from direct contact with PAHs are generally limited to 
phototoxicity. Percutaneous exposure to PAHs, followed by exposure to sunlight, can result in 
dermatitis consisting of etythema, itching, and burning. Dermatitis can result fi-om a single 9O-minute 
exposure to a one-percent solution of coal tar. Chronic exposure to PAHs may result in chronic 
dermatitis, hyperkeratoses, and other skin disorders (1,2,3,4). PAHs have also been shown to cause 
cytotoxicity in rapidly proliferating cells throughout the body with the hematopoietic system, lymphoid 
system, and testes frequently noted as targets (10). This effect appears to result from PAH mediated 
inhibition of DNA replication (6). 
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The PAHs can also cause systemic toxicity at high doses, The liver and kidney of rats have exhibited 
slight morphological changes following oral administration of acenaphthene. The major effects linked 
to naphthalene exposure include cataracts with accompanying retinopathy and hemolytic anemia (6). 

Carcinogenic effects: Most carcinogenic PAHs are not direct carcinogens but require metabolic 
activation before carcinogenesis is initiated (6). The metabolites of carcinogenic PAHs have been found 
to bind to DNA in every tissue examined regardless of species, dose, or route of administration (6). 

In mice, carcinogenic PAHs can produce hepatomas and lung adenomas following repeated oral 
administration and bladder tumors following implantation. In addition, they can produce tumors in mice 
following subcutaneous injection (6). Lung tumors have developed in hamsters and mice following 
intratracheal and intravenous administration, respectively (8). 

REGULATORY LEVELS AND CRITERIA 

OSHA PEL (1): 
ACGIH TLV TWA (11): 
NIOSH REL TWA (11): 

IDLH (11): 
Reportable Quantity (11): 

0.2 mg/m3 (coal tar pitch volatiles - benzene soluble fraction) 
0.2 mg/m3 (coal tar pitch volatiles - benzene soluble fraction) 
0.1 mg/m’ (benzene soluble PAH) 
400 mg/m3 (coal tar pitch volatiles) 
1 lb 
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TABLE 1 

POLYNUCLEAR AROMATIC HYDROCARBON PHYSICAL 
AND CHEMICAL INFORMATION 

Water Vapor 
Solubility” Pressure* 

Formula (wW (toI-4 

Anthracene 1 C&I,,, 1 0.045 1 2.4 x 1O-4 

Acenaphthene 

Acenaphthylene 

1 C,TH,n 1 3.47 I 1.5 x 1O-3 

1 G2K3 1 3.42 1 1.6x 1O-3 

Fluoranthene 1 C,AH,n I 0.26 I 5 x 1O-6 

Fluorene 1 CnH,n I 1.69 i 1 x 1O-2 

Phenanthrene 1 G4Ko 1 1.0 1 9.6x 1O-4 

Pyrene 1 C,hH,n I 0.14 I 2.5 x 1O-6 

Benzo[a]pyrene 1 CzoH,z 1 3.8 x 1O-3 1 5.6 x 10m9 

Benzo[a]anthracene 

Benzo[b)fluoranthene 

Benzo]k]fluoranthene 

Benzo[g,h,i]perylene 

Chrysene 

[ndeno] 1,2,3 - c,d]pyrene 

1 C,gH12 1 5.7 x 1O-3 1 2.2 x lo-’ 

GoH,z 1.0 x 1o-3 5.0 x 1o-7 

C20H12 5.5 x lo-4 5.0 x 10m7 

C22K2 3.0 x 1o-4 1.0 x lo-l0 

C12H12 1.8 x lO-3 6.3 x 1O-9 

&HI2 5.0 x 1o-4 1.0 x lo-lo 

Henry!& Law 
Constant 

(atm- m3/mole) Log I<oc 

1.25 x 1O-3 4.20 

1.5 x 1o-4 1.25 

9.33 x 1o-s 3.72 

5.12 x 1O-6 4.64 

1.29 x 1O-3 3.65 

2.25 x 1O-4 4.20 

4.75 x 1o-6 4.64 

4.89x 1O-7 

7.34x 1o-7 5.34 

1.66 x lo-4 

3.02 x 1O-4 -- 

1.21 x 1o-7 

1.05 x 1o-6 5.34 

6.0 x 10-l’ -- 

Log 16, 

4.45 

3.97 

4.33 

5.33 

4.18 

4.46 

5.32 

6.08 

5.61 

6.08 

6.08 

6.51 

5.61 

6.5 1 

*Values expressed at 25 “C. 
Source: Ref. 8 
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TABLE 2 

MAJOR GROUPINGS OF 
POLYNUCLEAR AROMATIC HYDROCARBONS* 

THE ANTHRACENE GROUP 
Anthracene 
Acenaphthene 
Acenaphthylene 
Fluoranthene 
Fluorene 
Phenanthrene 
Pyrene 

THE BENZO[a]PYRENE GROUP 
Benzo[a]anthracene 
Benzo[a]pyrene 
Benzo[b]fluoranthene 
Benzo[g,h,i]perylene 
Benzo[k]fluoranthene 
Chrysene 
Dibenzo[ a,h] anthracene 
Indeno[ 1,2,3 -- c,d]pyrene 

* Note: Naphthalene is addressed in a separate toxicity profile. 
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TABLE 3 

CLASSIFICATION OF PAHS ACCORDING TO 
EVIDENCE FOR CARCINOGENICITY 

Chemicals for which there is sufficient evidence that they are carcinogens: 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3 - c,d)pyrene 

Chemicals for which the evidence is inadequate to assess their carcinogenicity: 

Acenaphthylene 
Anthracene 
Benzo(g,h,i)perylene 
Fluoranthene 
Fluorene 
Naphthalene 
Phenanthrene 
Pyrene 
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POLYCHLORINATED BIPHENYLS (PCBS) 

INTRODUCTION 

Chemical Name: Polychlorinated Biphenyls (PCBs) 
Synonyms and Trade Names: Aroclor, Kanechlor, Clophen 
CAS Numbers: Aroclor 1242: 53469-21-9 

Aroclor 1248: 12672-29-6 
Aroclor 1254: 11097-69- 1 
Aroclor 1260: 001336-36-3 

Molecular Formula: C&H,Cl&H,Clx 
Molecular Weights: Aroclor 1242: 266.5 g/mole 

Aroclor 1248: 2995 g/mole 
Aroclor 1254: 328.4 g/mole 
Aroclor 1260: 377.8 g/mole 

The term polychlorinated biphenyls (PCBs) commonly refers to a variety of mixtures of individual 
biphenyl isomers, each consisting of two joined benzene rings and up to ten chlorine atoms. Mixtures 
of these isomers are known by their commercial designation of Aroclor. This trade name is followed by 
a four-digit number; the first two numbers indicate the type of isomer mixture and the last two numbers 
indicate the approximate weight percent of chlorine in the mixture (3). 

PCBs are man-made chemicals that were used widely in transformers, electrical equipment and as 
lubricants (2). Because of their persistence and toxicity in the environment, their manufacture was 
discontinued in the United States in 1977 (1). However, PCB equipment manufactured before 1977 is 
currently still being used in the U.S. and this use is being regulated by the Environmental Protection 
Agency. 

PCBs are very stable chemically and tend to be persistent in the environment. Persistence and 
bioaccumulation in living organisms also occur due to the high lipophilicity of these compounds (2). 

CHEMICAL AND PHYSICAL PROPERTIES 

Aroclor 1242 1248 1254 1260 

Log J-L, 3.8 5.75 5.5 1 6.3 
Log Km (2): 5.6 6.11 6.03 7.15 
Henry’s Law Constant(2): 5.7xlo-4 3.5x1o-3 8.4x1o-3 7.1x1o--3 
(atm-m3/mol at 25’ C) 
Water Solubility (mg/L): 0.24 0.054 0.012 0.0027 
Vapor Pressure(2): 4.06~10-~ 4.94x1o-4 7.7 1x1o-5 4.ox1o-.5 
(mmHgat25” C) 
Density (2): 1.35 1.41 1.50 1.57 
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FATE AND TRANSPORT 

PCBs can be found in the atmosphere, water, and soil. Adsorption to sediments is the major fate process 
for PCBs in water. Because of lower water solubilities and higher octanol-water partition coefficients, 
higher chlorinated isomers will adsorb more strongly than the lower chlorinated isomers. This also 
indicates that significant leaching should not occur in soil under most conditions (2). 

For PCBs that exist in the dissolved state in water, volatilization becomes the primary fate process. 
Therefore, the volatilization process is the major removal mechanism of PCBs from water sources. 
However, the rate of volatilization is dependent upon PCB adsorption to sediment (2). 

In the atmosphere, PCBs exist in the vapor phase and can be removed by wet and dry deposition. A 
typical range of PCB concentrations in the atmosphere is between 1 and 250 pg/‘L (2). 

Degradation of PCBs in the environment is dependent upon the degree of chlorination. Generally, the 
more chlorinated the PCB molecule, the more persistent it will be in the environment. Factors which 
determine biodegradability include the amount of chlorination, concentration, type of microbial 
population, available nutrients, and temperature (2). The dominant degradation process in the 
atmosphere is dependent upon the vapor phase reaction of PCBs with hydroxyl radicals (2). 

Photolysis is thought to be the only transformation process in the aquatic environment. However, the 
process is extremely slow. It appears the hydrolysis and oxidation do not degrade PCBs (2). 

In the atmosphere, typical airborne concentrations of PCBs are as follows (2): 

Location 
Concentration Range 

(mg/m3) 

Urban 0.5 to 30 
Rural 0.1 to 2.0 
Great Lakes 0.4 to 3.0 
Marine 0.05 to 2.0 
Remote 0.02 to 0.5 

The concentrations of PCBs in the open waters of oceans and lakes are shown below (2): 

Location 
Concentration Range 

(WE/L) 

North Pacific 0.04 to 0.59 
Antarctic 0.035 to 0.069 
North Atlantic 0.02 to 0.20 
Lake Superior 0.63 to 3.30 
Lake Michigan 3.0 to 9.0 
Lake Huron 0.49 to 17.15 
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PCBs are found in the soils from different areas of the world in the following concentrations (2): 

Location Concentration Range (ppb) 

Great Britain 2.3 to 444 
South Wales/Scotland 4.5 to 47.7 
Japan <IO to 100 
United States 

Everglades National 
Forest, Florida <l to 33 
U.S. Urban areas 0.02 to 11.94 
Rocky Mountain National Park 0.098 to 0.54 
Great Lakes 2.5 to 251.7 

PHARMACOKINETICS 

PCBs are absorbed primarily through inhalation and dermal contact in occupational environments. 
However, the general public absorbs PCBs primarily through oral exposure, such as the ingestion of 
PCB contaminated fish (2). 

Animal studies have shown that PCBs are readily absorbed but studies to quantify the rate of absorption 
are needed. Studies indicate that PCBs are absorbed by the gastrointestinal tract, and have been found 
in the serum and breast milk of woman orally exposed to PCBs (2). 

PCBs accumulate in human plasma and adipose tissue with the extent of accumulation dependent on 
the positions of chlorines on the PCB congeners. Congeners with chlorines in both 4 positions as 
opposed to the 3 ,4 positions were found in greater concentrations (2). Also, PCBs have been shown 
to accumulate in human breast milk. The extent of accumulation is approximately 4 to 10 ties less than 
the concentration in maternal blood (2). 

Animal studies have indicated maximum concentrations in the liver, brain, and adipose tissue. Studies 
show that distribution occurs in a biphasic manner. First, PCBs accumulate in the liver and muscle t?om 
the blood stream. Following this accumulation, PCBs are either stored in the adipose Itissue or 
metabolized by the liver. It has been suggested that PCBs concentrate in the adipose tissue regardless 
of the route of exposure (2). 

The metabolism of PCBs depends on chlorine content and on the site of chlorination. The major 
metabolic products are phenolic in nature. Other identified end products are sulfur-containing 
compounds, tran-dehydrodiols, polyhydroxylated PCBs and methyl ether derivatives (2). 

Data regarding the excretion of PCBs following inhalation or dermal exposure are not available. When 
oral exposure occurs, excretion is dependent upon the metabolism of PCBs to more polar compounds 
(2). 



HUMAN HEALTH EFFECTS 

Noncarcinogenic Effects 

The evaluation of the toxicity of PCBs is complicated by a number of factors including differences in 
isomer/congener/mixture composition, differences in species susceptibility, quantitatively inconsistent 
data, and varying degrees of contamination from other chemicals such as chlorinated dibenzofurans. 
Also, it should be noted that because of changes in congener and impurity composition resulting from 

environmental and/or biological transformations, PCBs currently in the environment may differ from the 
original PCB mixture (2). 

Inhalation Exposure 

There are no human data available regarding the lethality/decreased longevity of humans due to acute 
or chronic inhalation exposure. However, the primary target organs associated with PCB inhalation are 
the liver and cutaneous tissue. Occupational exposure has been associated with elevated serum levels 
in the liver and enzyme and dermatologic effects such as chloracne and skin rashes (2). 

Human developmental studies have proved inconclusive and lack monitoring data. However, there were 
suggestions that mothers occupationally exposed to PCBs exhibited a slight decrease in birth weight and 
gestational age of offspring. No animal studies were available concerning developmental toxicity (2). 

In animals, the liver and skin are unequivocal targets of PCB toxicity, especially in terms of chronic 
toxicity. The range of toxicity for dermal and hepatic effects is from 0.007 to 11.0 mg/m’ (2). 

Oral Exposure 

There are no studies which address oral PCB exposure in humans. However, animal studies have 
established a single dose LDSOs for rats and mice. The levels are 1,010 mg/kg for Aroclor 1254 and 
750 mg/kg for Aroclor 122 1, respectively (2). 

Systemic effects in animals include perturbations of the liver and cutaneous tissues. Rats fed 0,4,8, and 
16 ppm of Aroclor 1254 for 4 days resulted in an increase in liver weight at concentrations greater than 
8 ppm and an increase of serum HDL cholesterol levels at 16 ppm. A lowest observed adverse effect 
level (LOAEL) of 5 ppm was identified in rats based on hepatic effects. At this level, hepatic 
microsomal enzyme activities increased, production of liver lipid content increased, and frank 
degenerative liver alterations were observed (2). 

Developmental effects in humans from oral exposure to PCB contaminated fish include effects on birth 
weight, head circumference, gestational age and/or neonatal behavior. For animals, a LOAEL of 5 0 ppm 
in female rats has been identified based on fetotoxicity. At this level, effects such as reduced litter size, 
ultrastructural lesions in the thyroid follicular cells of neonates and weanlings and reduced serum levels 
of thyroid hormone were observed (2). 

The only study relating PCBs to reproduction demonstrated that doses of ~2 ppm Aroclor 1254 
administered to mink for 4 months prior to mating and during gestation were lethal to fetuses and caused 
reproductive failure (2). 
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Dermal Exposure 

Dermal exposure is a major route of PCB absorption. However, the current data does not allow for the 
quantification of dermal absorption to the total body burden of PCBs (2). 

A study involving capacitor workers does not show clear evidence of liver disease. However, a 
correlation can be made between the PCB exposure and liver enzyme induction in the workers. It is not 
clear to what extent the dermal absorption affected the hepatic changes since inhalation exposure also 
occurred (2). 

A study involving dermal exposure of Aroclor 1260 to female New Zealand rabbits for 5 days/week at 
a dose of 118 mg/day for 3 8 days produced degenerative lesions of the liver and kidneys, increased fetal 
porphyrin elimination and hyperplasia and hyperkeratosis of the follicular and epidermal epithelium (2). 
Other studies indicate that the median lethal dose for single derrnal exposure for rabbits was >1269 

mg/kg for Aroclor 1242 and 1248 to ~3,169 for Aroclor 1221 (2). 
No studies have been located which address immunological, neurological, developmental or reproductive 
effects of PCBs on humans or animals (2). 

Carcinogenic Effects 

The EPA has classified PCBs as a Group B2 carcinogen - a probable human carcinogen. This 
classification is based on the evidence of hepatocellular carcinomas in three strains of rats and two 
strains of mice. There is suggestive evidence that links PCBs to liver cancer in humans by the ingestion, 
inhalation, or dermal pathways. However, this evidence is inadequate due to confounding factors and 
lack of exposure quantification (4). 

There have been several studies attempting to associate PCB exposure with carcinogenicity. In New 
Jersey, a petrochemical plant reported a statistically significant increase in malignant melanomas among 
3 1 research and development employees and 4 1 refinery workers. Because the study failed to report 
quantified exposure levels and to identify the presence of other potential or known carcinogens, it was 
discredited (4). 

Two outbreaks of poisoning following accidental consumption of PCB-contaminated rice oil (also 
containing polychlorinated dibenzofurans and polychlorinated quinones) occurred in Japan in 1968 
(Yusho) and in Taiwan in 1979 (Yu-Cheng). A 16-year mortality study was completed which identified 
an increase in liver cancer in both males and females. There is strong evidence indicating the health 
effects were attributable to the polychlorinated dibenzofurans in the oil as opposed to the PCBs. 
Therefore, this study only suggests carcinogenicity of PCBs (4). 



ENVIRONMENTAL HEALTH EFFECTS 

Aquatic 

PCBs have the capability to bioaccumulate and biomagnifl. For rainbow trout, bluegills and channel 
cattish, the 96-hour LC50 values were approximately 20 mg/liter. When the exposure was increased 
to 10 to 20 days, the average LC50 value was 0.1 mg/liter. Studies indicate that juvenile organisms 
appear to be more susceptible to PCBs than either eggs or adults (3). 

A study which experimentally determined the bioconcentration factors of various Aroclors in aquatic 
species found bioconcentration factors ranging from 26,000 to 660,000 (2). 

In a study conducted by the U.S. Fish and Wildlife Service, 3 15 fish from 107 stations nationwide were 
analyzed for PCBs. Results showed that 94% of all fish were found to contain PCB residues. The 
geometric mean concentration of all Aroclors was found to be 0.53 p&/g. It should be noted that this 
study included the analyses of whole fish samples which include both the edible and non-edible portions 
of the fish. Therefore, the concentration will not reflect the actual human exposure through oral 
consumption (2). 

Subsequent studies have shown PCB levels in fish collected and analyzed from Lake Huron to contain 
600 to 72,000 pg/g PCBs on a lipid basis. Analyses of 62 samples of commercial fish collected from 
Lake Ontario revealed PCB levels ranging from 0.11 to 4.90 ppm (2). 

The Ambient Water Quality Criteria for the protection of aquatic organisms are as follows (6): 

Freshwater: 
Chronic toxicity: 0.014 ug/L 

Marine: 
Chronic toxicity: 0.030 pg/L 

Terrestrial and Avian 

PCBs can affect terrestrial wildlife in three primary ways: mortality, adversely affecting reproduction, 
and changing behavior. Behavioral effects include increased activity, decreased avoidance response, and 
decreased nesting (3). 

In sensitive bird species, PCB levels of greater than 200 ppm in the diet or 10 mgikg body weight caused 
some mortality. When the doses were increased to 1,500 ppm or 100 mg/kg body weight, extensive 
mortality was exhibited (3). 

In studies in which chicken were fed levels of 20 ppm PCBs in the diet, lower egg production, 
deformities, decreased hatchability, lower growth, and survival were observed (3). 



REGULATORY LEVELS AND CRITERIA 

OSHA Advisory TWA (2): Aroclor 1242 - 1 .O mg/m3 
Aroclor 1254 - 0.5 mg/m3 

FDA Temporary Tolerances (2): Foods - 0.2-3.0 ppm 
Packaging - 10.0 ppm 

ACGIH (2): 
TLV- TWA for Aroclor 1242: 1 .O mg/m3 
TLV- TWA for Aroclor 1254: 0.5 mg/m3 

Ambient Water Quality Criteria (2): 0.79 to 0.0079 rig/L for carcinogenicity at lo-’ to 10M7 risk 
levels 

Drinking Water Criteria (2): MCLG: Opg/L 
MCL: 0.5 PglL 

Reportable Quantity (2): 10 lbs. (statutory) 
1 lb. (proposed) 

AWQC: 
Water and Fish Consumption (6): 4.4 x 1o-5 pg/L 
Fish Consumption Only (6): 4.5 x 10” pg/L 

SUMMARY OF TOXICOLOGICAL INDICES 

EPA Carcinogenic Classification (4) Group: B2-Probable human carcinogen 

Carcinogenic Effects: 

High Risk and Persistence 
Oral CSF (4): 

Upper-bound Slope Factor: 2.0 (mg/kg/day)-’ 
Central-estimate Slope Factor: 1 .O (mg/kg/day)-1 

Low Risk and Persistence 
Oral CSF (4): 

Upper-bound Slope Factor: 0.4 (mg/kg/day)-’ 
Central-estimate Slope Factor: 0.3 (mg/kg/day)-’ 

Lowest risk and Persistence 
Oral CSF (4): 

Upper-bound Slope Factor: 0.07 (mg/kg/day)-’ 
Central-estimate Slope Factor: 0.04 (mg/kg/day)“ 
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ALUMINUM 

INTRODUCTION 

Chemical Name: Aluminum 
Synonyms (1): Alaun; Alumina Fibre; Aluminum Dehydrated; Aluminum Flake 
CAS Number (1): 7429-90-5 
Molecular Formula (1): Al 
Molecular Weight (1): 26.98 g/mole 

Aluminum is a silvery white, crystalline solid which is the most abundant component of the earth’s crust. 
It is the third most abundant of all chemicals and does not occur free in nature. Fine powder forms of 
aluminum are flammable and form explosive mixtures in the air. 

HUMAN HEALTH EFFECTS 

Aluminum compounds can affect absorption of other elements in the gastrointestinal tract and thereby 
alter intestinal function. Aluminum inhibits fluoride absorption and may decrease the absorption of 
calcium and iron compounds and possibly the absorption of cholesterol. It may alter gastrointestinal 
tract motility through inhibition of acetylcholine-induced contractions which may explain why aluminum- 
containing antacids often produce constipation. 

A progressively fatal neurologic syndrome also has been reported in patients on long-term intermittent 
hemodialysis treatment for chronic renal failure. The disorder, which typically arises after three to seven 
years of dialysis treatment, may be due to aluminum intoxication. Sources of excess aluminum may be 
from oral aluminum hydroxide commonly given to these patients or from aluminum in dialysis fluid 
derived from tap water used to prepare the dialysis fluid. 

ENVIRONMENTAL HEALTH EFFECTS 

Aquatic 

The chemistry of aluminum in surface water is complex due to the following five properties: 

0 aluminum is amphoteric; it is more soluble in acidic solutions than basic solutions; 

0 ions such as chloride and sulfate form soluble complexes with aluminum; 

II aluminum can form strong complexes with fulvic and humic acids; 

0 hydroxide ions can connect aluminum ions to form soluble and insoluble polymers; and, 

II under some environmental conditions, aluminum solutions slowly reach equilibrium (4). 

Acute tests have been conducted on aluminum at pH values ranging between 6.5 and 9.0 with freshwater 
species in fourteen genera. In many tests, less than 50% were affected at the highest concentration 
tested. Some studies found that the acute toxicity of aluminum increased with pH, whereas others found 
the opposite to be true. Three studies have been conducted on the chronic toxicity of aluminum to 
aquatic animals. The chronic values of Daphnia magna, Ceriodanhnia dubia, and the fathead minnow 
were 742.2, 1,908, and 3,288 ug/L, respectively. The diatom, Cvclotella meneghiniana, and the green 
alga, Selenastrum canricomutum were affected by concentrations of aluminum in the range of 400 to 900 
cLg/L. Bioconcentration factors from 50 to 23 1 were obtained in tests with young brook trout and striped 



bass. At a pH of 6.5 to 6.6,169 ug/L caused a 24% reduction in the growth of young brook trout, and 
174 pg/L killed 58% of the exposed striped bass. 

The Ambient Water Quality Criteria indicates that, except possibly where a locally important species 
is very sensitive, freshwater aquatic organisms and their uses should not be affected adversely, when pH 
is between 6.5 to 9.0 if the four-day average concentration of aluminum does not exceed 87 pg/L more 
than once every three years on the average, and if the one-hour average concentration does not exceed 
750 pg/L more than once every three years on average (7). 

Terrestrial and Avian 

Information regarding the toxicity of aluminum to terrestrial and avian wildlife or domestic animals was 
not available. 

REGULATORY LEVELS AND CRITERIA 

ACGIH TLV-TWA (5): OSHA PEL-TWA (6): 

2 mg/m’ (soluble salts) 
2 mg/m3 (alkyls) 
5 mg/m3 (welding fumes) 

15 mg/m3 (total dust) 
5 mg/m3 (respirable fraction) 

Chronic Oral RfD: 1 .O mg/kg/day (7) 
Inhalation RfD: 1 .O x 1 Oe3 mg/kg/day (7) 
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ANTIMONY 

INTRODUCTION 

Chemical Name: Antimony 
CAS Number (1): 7440-36-o 
Molecular Formula (1): Sb 
Molecular Weight (1): 151.18 g/mole 

Antimony is a silvery or gray lustrous metal that comes from the ores stibnite, dermasite, tetrahedrite, 
livingstonite, and jamisonite (1). Stibnite is the most common naturally occurring form of antimony. 
Antimony is used as a hardening alloy for lead, solder, sheet and pipe, semiconductor technology, 
production of fireproofing chemicals, ceramics, glassware, and pigments, and pyrotechni~cs (2,3). 
Antimony exists in four valence states (- 3,0, +3, and +5) (4). Antimony is a common air pollutant corn 
industrial emissions but exposure in the general population is largely from food (3). 

FATE AND TRANSPORT 

Antimony occurs as a soluble oxide or as antinomite (+3) salt in most natural water systems. It may 
change to volatile stibine in a reducing environment. Stibine is very soluble in water, but it is not stable 
in under aerobic conditions. Sediment beds offer a reducing environment allowing for remolbilization 
of antimony previously removed from solution. Sorption to clays and minerals is the most important 
mechanism resulting in the removal of antimony from solution. Insoluble forms of antimony compounds 
may be formed when heavy metals in solution react with antimonite or antimonate. Bioaccumulation 
represents a minor fate process for antimony. (4) 

PHARMACOKINETICS 

Antimony is slowly absorbed from the gastrointestinal tract. The metal accumulates in lung ti:ssue when 
humans are exposed to antimony dust in an occupational setting. Trivalent antimony is concentrated in 
red blood cells and the liver. Pentavalent antimony is mostly found in plasma. Both trivalent and 
pentavalent antimony are excreted in feces and urine. More trivalent antimony is excreted in the urine, 
where more pentavalent antimony is excreted in the feces (3). 

HUMAN HEALTH EFFECTS 

Noncarcinoeenic Effects 

, i ?_ 

Studies have reported that antimony trioxide, antimony trichloride, and antimony pentachloride may be 
mutagenic. Reproductive studies have indicated that female workers exposed to metallic antimony dust, 
antimony trioxide, and pentoxide had an increase in incident of gynecological disorders and late 
spontaneous abortions. Antimony was found in the breast milk, placental tissue, amniotic tissue, and 
blood of the umbilical cord in exposed workers. Intraperitoneal administration of antimony in rats 
supported the findings of the human reproductive effects (4). 
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Cardiovascular effects in humans consist of changes in electrocardiograms, cardiac edema, myocardial 
fibrosis, and other signs of myocardial structural damage when exposed to either trivalent or pentavalent 
antimonial compounds. Animal studies have supported these findings (4). 

Antimony and/or its compounds are known to cause pneumoconiosis upon inhalation exposure. Chronic 
exposure by inhalation causes rhinitis, pharyngitis, tracheitis, and bronchitis. Dermatitis may occur in 
humans dermally exposed to antimony (4). Also transient skin eruptions, termed “antimony spots”, may 
occur in workers with chronic exposure to antimony (3). 

An oral RfD of 4.0 x lo4 has been established by EPA. An uncertainty factor of 1000 was incorporated 
to account for uncertainties in extrapolating animal data to humans (factor of lo), to protect sensitive 
individuals (factor of lo), and because the effect level was a LOAEL rather than a NOAEL (factor of 
10) was applied to the LOAEL of 0.35 mg/kg bw/day (7). 

Carcinogenic Effects 

Antimony production workers have demonstrated higher incidences of lung cancer. Also, animal studies 
involving rats have indicated that antimony trioxide may produce lung and liver tumors (4). 

ENVIRONMENTAL HEALTH EFFECTS 

Aquatic 

Although criteria have not been established for antimony, the lowest values known to be toxic in aquatic 
organisms have been reported. These values are as follows (5): 

Freshwater: 
Acute toxicity: 
Chronic toxicity: 

88 ,ug/L (proposed criteria) 
30 pg/L (proposed criteria) 

Marine: 
Acute toxicity: 1,500 ug/L (proposed criteria) 
Chronic toxicity: 500 &L (proposed criteria) 

These values were established from a study involving the exposure of antimony potassium tartrate and 
antimony trichloride to Daphnia magna. The L&o and EC& values for Daphnia magna and the fathead 
minnow ranged from 9,000 to 21,900 ug/L. The chronic value for the fathead minnow and Daphnia 

No detectable bioconcentration of antimony by the magna are 1,600 and 5,400 p&/L, respectively. 
bluegill was observed (4). 

Terrestrial and Avian 

Studies regarding the toxicity of antimony to wildlife and domestic animals were not located in the 
available literature (4). 



REGULATORY LEVELS AND CRITERIA 

Oral RfD (7): 
EPA Carcinogenic Classification (7): 

Ambient Water Quality Criteria (5): 

4 x 1 OA m&g/day 
Group D - not classified as a carcinogen 

Water and Organisms 14 Pg/L 
Organisms Only 4,300 pg/L 

MCL: 0.006 mg/L 
MCLG: 0.006 mg/L 
OSHA PEL-TWA: 0.5 mg/m3 (antimony and its compounds as Sb) 
ACGIH TLV-TWA: 0.5 mg/m3 (antimony and its compounds as Sb) 

SUMMARY OF CRITERIA 

The Oral RfD for antimony was reported as 4.0 x lo-04. The study supporting this value involved the 
exposure of 5 ppm of antimony potassium tartrate in drinking water to rats (7). 
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ARSENIC 

INTRODUCTION 

Chemical Name:Arsenic 
CAS Number: 7440-38-2 
Molecular Formula: As 
Molecular Weight: 74.92 g/mole 
Chemical Structure: As 

Arsenic (elemental) exists as a silvery to black, brittle, crystalline and amorphous metalloid. Arsenic 
is used in the production of glass, enamels, ceramics, oil, cloth, linoleum, electrical semiconductors, 
pigments, fueworks, pesticides, fungicides, veterinary pharmaceuticals and wood preservatives. Arsenic 
also has been shown to occur in municipal sewage (7). 

FATE AND TRANSPORT 

BCF (1): Accumulates to toxic levels in food chain organisms 
Degradation Products: None 
Solubility: 

In Water (5): Insoluble 
In Organics (6): Unknown (5); soluble in nitric acid 

Vapor Pressure (6): 1 mm Hg @ 372” C (sublimes) 
Specific Gravity (5): 5.727 

Arsenic can occur in soil, water, or air. Since it is an element, it cannot be degraded by environmental 
processes. However, transformation from one arsenic compound to another is possible. 

In the environment, arsenic can occur in four different oxidation states (-3, 0, +3, +5). The particular 
chemical speciation is important in determining mobility. Interconversions between the +3 and +5 states, 
as well as organic complexation, are most important (8). 

In the soil, the concentration and chemical form in which arsenic occurs is affected by pH, soil type and 
iron and aluminum content of the soil. Lowered pH and reducing conditions tend to favor the 
development of amine, a toxic gas comprised of arsenic and oxygen (7). 

In the aquatic environment, volatilization is an important mechanism when biological activity or highly 
reducing conditions favor the production of amine or methylarsenics. Sorption of arsenic onto sediments 
is also an important process in aquatic transport processes. While arsenic may cycle considerably in the 
environment given its mobility, the deep ocean probably serves as a sink for most inorganic ausenic (7). 
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PHARMACOKINETICS 

Human and animal studies have shown that gastrointestinal absorption of arsenic is very high (>90 to 
95 percent). Absorption of arsenic via the inhalation and dermal routes is limited in both animal and 
human studies. In terms of the developing fetus, inorganic arsenic has been shown to rapidly cross the 
transplacental barrier after oral administration to mice and rats (5). 

Most animals and humans tend to clear arsenic rapidly from the blood and other tissues (including the 
liver, kidneys, and lungs). Arsenic has been shown to be retained in the brain of experimental animals 
(5). Arsenic has a tendency to accumulate in the skin and desquamous tissues, such as hair and nails of 
animals (2). 

The main route of excretion for absorbed arsenic is via the urine. Studies demonstrate that only six to 
nine percent of ingested arsenic appears in the feces, indicating nearly complete gastrointestinal 
absorption of the metal. The biological half-life is on the order of ten hours, with 50 to 80 percent 
excreted in about three days (2). 

HUMAN HEALTH EFFECTS 

Noncarcinogenic Effects 

Trivalent compounds of arsenic are the principal toxic forms. Arsenic’s principal mode of toxic action 
is at the cellular level, where it affects mitochondrial enzymes that are critical in tissue respiration (2). 

Ingestion of large doses of arsenic can be acutely fatal. Symptoms include fever, anorexia, cardiac 
arrhythmia and eventual cardiovascular failure. Additionally, central nervous system (CNS) effects, 
including peripheral neuropathy and sensory loss, are usually noted (2). 

Chronic long- term exposure is characterized by liver injury. This is usually reflected as jaundice, and 
may progress to cirrhosis. Also, peripheral vascular disease has been observed in persons chronically 
exposed to arsenic (2). 

USEPA has established an oral RfD of 3 x 10m4 mg/kg/day for arsenic. This is based on keratosis and 
hyperpigmentation (1). 

Carcinogenic Effects 

Arsenic has been implicated as a carcinogen by the inhalation route in both animal and human studies. 

Studies of populations living near arsenic-using pesticide manufacturing plants were shown to have an 
increased incidence of lung cancer. Also, case reports of arsenical pesticide applicators have 
demonstrated an association between arsenic exposure and lung cancer (I). 

Evidence for the carcinogen&y of arsenic via oral exposure comes from an epidemiological study where 
an arsenic-contaminated water supply was associated with a significant increase in cancer of the bladder, 
lung, liver, kidney, skin and colon (1). 
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Because of arsenick carcinogenic potential in humans, the EPA has classified it as a {Group A 
carcinogen-human carcinogen. The carcinogenic slope factor for arsenic by inhalation exposure is 
15.1 (mg/kg/day)-‘. Also, a carcinogenic slope factor of 1.50 (mg/kg/day)-’ has been derived for 
ingestion exposure to this element (1,4). 

ENVIRONMENTAL HEALTH EFFECTS 

Aquatic 

While various forms of inorganic arsenic seem to have roughly similar toxicities in aquatic organisms, 
they all seem to be much more toxic than the organic forms. Acute toxicity of adult freshwater animals 
has been shown to occur at arsenic trioxide levels as low as 8 12 ug/L and as low as 40 pg/L in early life 
stage organisms (8). 

Ambient Water Quality Criteria for the protection of aquatic organisms are as follows: (1) 

Freshwater: 
Acute Toxicity: 
Chronic Toxicity: 

360 pglL 
190 pg/L 

Marine: 
Acute Toxicity: 69 pg/L 
Chronic Toxicity: 36 pg/L 

Terrestrial and Avian 

Information on arsenic toxicity among terrestrial wildlife is very limited. However, arsenic poisoning 
has been known to occur on rare occasions in domestic animals. Arsenic poisoning in domestic animals 
leads to hyperemia and edema of the gastrointestinal tract, hemorrhage of the cardiac serosal surfaces 
and peritoneum, and pulmonary congestion and edema (8). 

REGULATORY LEVELS AND CRITERIA 

The following regulatory levels and criteria have been established for arsenic: 

OSHA PEL-TWA (9): 
ACGIH TLV-TWA (10): 
MCL( 1): 
EPA Ambient Water Quality Criteria (11): 

Ingestion of Water and Aquatic Organisms: 
Ingestion of Organisms Only: 

10 pg/m3 (inorganic) 
0.01 mg/m’ 
0.05 m@ 

0.018 pg/L 
0.14 /q/L 



SUMMARY OF CRITERIA 

EPA Carcinogenic Classification (1): Group A- human carcinogen 
Cancer Slope Factor (Inhalation) (1): 15.1 (mg/kg/day))’ 
Cancer Slope Factor (Oral) (1): 1.5 (mg/kdday)- I 
Oral RfD (1): 3 x low4 mg/kg/day 
Inhalation RfD (1): Not Determined 
NOAEL (4): 0.009 mg/L 
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CHROMIUM 

INTRODUCTION 

Chemical Name: Chromium 
CAS Number: Chromium (VI) 7440-47-3; Chromium (III) 16065-83- 1 
Molecular Formula: Cr 
Molecular Weight: 52 g/mole 
Chemical Structure: Cr 

Chromium is a semi-gray heavy metal that generally exists in either a trivalent (III) or hexavalent (VI) 
state. Chromium occurs naturally in soil; however, it is no longer mined in the United States. 

FATE AND TRANSPORT 

BCF: 16 (2) 
Degradation Products: None 
Solubility: Metallic chromium is not soluble in water, but it is soluble in some acids and 

strong alkalies (4). Some chromium salts are water soluble (3). 
Specific Gravity (3): 7.20 @ 28°C 

Chromium and compounds can be present in air, water, and soil. In air, chromium is primarily #associated 
with particulate matter which results from surface soil dispersion or particulate emission from industrial 
sources (3). Transport of chromium from water to air is not likely because chromium compounds do not 
volatilize from water. In the atmosphere, Cr(V1) can be reduced to Cr(II1) at a significant rate by V2, 
V3, VO,“, Fe+2, HSOm3, and Asf3. The residence time of atmospheric chromium is expected to be less 
than 10 days (1). 

Cr(V1) as a component of a complex anion is quite soluble in water. Consequently, it is not adsorbed 
to any significant degree by clays or hydrous metal oxides. The anionic form of Cr(VI), therefore, is 
mobile in the aquatic environment (3). Cr(V1) is a moderately strong oxidizing agent. In water, it will 
react with a reducing agent to form Cr(II1) which will subsequently hydrolyze to chromium hydroxide 
and precipitate out of solution. This Cr(II1) precipitate tends to adsorb to sediment. Air dleposition, 
runoff, and leaching from soil can introduce chromium into surface and groundwater. The resildence time 
of Cr(II1) in lake water is approximately 4.5 to 18 years (1). 

Chromium probably occurs as insoluble Cr203nH20 in soil, since the organic matter in soil is expected 
to convert soluble chromate into insoluble CrZ03 (1). Cr(III), as an insoluble salt, tends to strongly 
adhere to clay particles and organic matter, whereas soluble Cr(VI) is not strongly adsorbed to soil (3). 



PHARMACOKINETICS 

The primary route of entry of chromium into the body is through the gastrointestinal tract. Inhalation 
and dermal absorption are the primary routes of entry into the body for occupational exposure (7). 
Chromium is distributed in humans following inhalation to the lungs, lymph nodes, kidney, liver, 
bladder, and bone. Distribution of chromium after oral exposure resulted in accumulation in the lymph 
nodes and lungs followed by the spleen, liver, kidney, and heart. There was no information available 
among the reviewed literature concerning the distribution of chromium after dermal exposure (7). 

During this process an In vitro studies indicate that chromium (VI) is reduced to chromium (III). 
intermediate, chromium V, appears to be formed which may represent the form of chromium that 
interacts with cellular macromolecules (7). 

HUMAN HEALTH EFFECTS 

NoncarcinoPenic Effects 

Human studies have identified chromium as a nephrotoxin that produces renal tubular necrosis. There 
is not sufficient evidence, however to quantitatively describe the effects. Limited data suggest that 
exposure by inhalation to chromium compounds can result in hepatic effects in humans and animals. 
Sufficient evidence is not available to relate chromium exposure to adverse reproductive or 

developmental effects. It should be noted that Cr(II1) by the oral route is an essential trace element (1). 

Chromium (III) 

The verified chronic oral RID for metallic Cr(II1) (insoluble salts) is 1.5 mg/kg-day. The RfD is based 
on a no observed adverse effects level (NOAEL) derived from a study in which 60 male and female rats 
were fed chromic oxide baked in bread at a dietary level of 5 percent. They were fed bread 5 days/week 
for 600 feedings (840 total days). It was determined that the average amount of chromic oxide ingested 
was 1,800 g/kg body weight. An uncertainty factor of 100 and a modifying factor of 10 were applied 
to the NOAEL when calculating the RfD. The modifying factor was derived to address factors that if 
determined would lower the RID (1,5). The confidence in the RfD is low; however, it is a conservative 
number. No effects due to chromic oxide were observed at any dose level (1). An Inhalation RfD for 
Chromium III is currently under review by the EPA (5). 

Chromium (VI) 

The EPA has established an oral RfD for Chromium VI of 3.0 x 10e3 mg/kg/day. No LOAEL was 
identified in the supporting study. However, a NOAEL of 2.5 mg/kg/day was reported. The supporting 
study involved the administration of drinking water containing 1 to 11 ppm chromium VI to 
Sprague-Dawley rats for one year. No significant adverse effects were seen on appearance, weight gain, 
or food consumption, and there were no pathologic changes in the blood or other tissues (5). 

An inhalation RfC of 8.0 x 10m6 mg/kg/day has been established by the EPA for chromic acid mists and 
dissolved chromium VI aerosols. This was based on a human subchronic occupational study in which 
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nasal mucosal irritation, atrophy, and perforation were widely reported following occupational exposures 
to chromic acid mists and dissolved hexavalent chromium aerosols. 

An inhalation RfC of 1 .O x 10v4 mg/kg/day has been established by the EPA for chromium VI 
particulates based on a rat subchronic study in which resulted in lowered respiratory effects. The 
resulting inhalation RfD from these studies was established at 3.0 x 10e5. 
Carcinogenic Effects 

Chromium (III) 

Cr(II1) has been classified by the EPA as a Group D carcinogen (1). This means the chemical has not 
been classified because there is inadequate evidence of carcinogenicity in animals (5). 

Chromium (VI) 

The verified cancer unit risk for lifetime exposure by inhalation to Cr(V1) is 1.2 x 10m2 (l.rg/m3)-‘. 
Inhaled Cr(V1) has been classified by EPA as a Group A-human carcinogen (I). There is sufficient 
evidence to support an association between exposure by inhalation and cancer (2). The potency factor 
is based on an epidemiology study in which chromate plant workers were studied and showed an 
increased incidence of lung cancer. The study documented total chromium exposure and did not 
differentiate between Cr(II1) and Cr(V1) and consequently, the health risk may be underestimated (1,5). 
Although CR(V1) is carcinogenic by the inhalation route, there is no evidence that it is carcinogenic by 
the oral route (1). The resulting inhalation CSF is 4 1 mg/kg-day. 

ENVIRONMENTAL HEALTH EFFECTS 

Aauatic 

Chromium is an essential nutrient. It is accumulated in a variety of aquatic and marine biota to levels 
quite higher than in ambient water. Therefore, it appears that the food chain is a more efficient pathway 
for chromium uptake than direct uptake from seawater (1). 

Water and aquatic species characteristics modify the toxic effects of chromium on aquatic life. Cr(II1) 
appears to be more acutely toxic to fish than Cr(VI); however, the reverse is true in chronic exposure 
studies (1). 

The Ambient Water Quality Criteria for the level of chromium that will not affect aquatic organisms and 
their uses include the following: 

0 Chronic: 4-day averages that should not be exceeded more than once every three years 
(12). 

Freshwater Saltwater 

Cr(V1) 
Cr(II1) 

11 CLgk 50 I%~ 
e(0.8190 [In [hadness]+l.561]) -- 

or 2 10 pgL (hardness dependent) 
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0 Acute: 1 -hour average that should not be exceeded more than once every 3 years (12). 

Freshwater Saltwater 

Terrestrial 

Cr WI) 
Cr(II1) 

16 /e/L 1,100 pg/L 
e(0.8190 [In [hardness]+3 6881) -- 

or 1,700 pg/L (hardness dependent) 

No plants typically used as food or animal feed are chromium accumulators. Plants that absorb 
chromium do so through root uptake and do not efficiently transport it to the leaves. Also, there is little 
tendency for inorganic Cr(II1) to accumulate along the food chain. No data are available for 
organochromium compounds (3). 

REGULATORY LEVELS AND CRITERIA 

OSHA PEL-TWA (10): 0.5 mglm’ (Chromium III) 
1 .O mg/m3 (insoluble salts or chromium metal) 

OSHA Ceiling Level (10): 1 mg/l 0 m3 (chromic acid and chromates) 
MCL (11): 0.1 mg/L 
ACGIH TLV-TWA (9): 0.5 mg/m3 (chromium metal) 

0.5 mg/m’ (Chromium II and III compounds) 
0.05 mg/m3 (water soluble Chromium VI) 

Health Advisories (11): 
One-day (Chromium VI): Use lo-day valve 
IO-day (Child) (Chromium VI): 1.4 mg/L 
Longer- Term (Child) (Chromium VI): 0.24 mg/L 
Longer- Term (Adult) (Chromium VI): 0.84 mg/L 
Lifetime (Adult) (Chromium VI): 0.120 mg/L 

Ingestion of water and fish (Chromium VI) (6): 
Ingestion of organisms only (Chromium VI) (6): 

170 mg/L 
3,400 mg/L 

Ingestion of water and fish (Chromium III) (6): 
Ingestion of organisms only (Chromium III) (6): 

33,000 mg/L 
670,000 mg/L 

SUMMARY OF CRITERIA 

- Cr(II1) 
Cr(V1) - 

EPA Carcinogenic Classification (1): 
EPA Carcinogenic Classification (1): 

Group D-Not Classified 
Group A-Human Carcinogen (Inhalation) 

Cancer Slope Factor (1,5) 
Cr(II1): Not Applicable 
Cr(V1): 1.2 x lo-’ (p.g/m3)-’ (Inhalation unit risk) 

41 (mg/kg/day))’ (Inhalation slope factor) 
PfD (Oral) (1,5) 

4 



Cr(II1): 1.5 mglkg/day 
Cr(V1): 3 x 10m3 mg/kglday 

RfD (Inhalation) (1,5) 
Cr(III): Not Applicable 
Cr(V1): 3 x 1 O-’ mglkglday 

Oral Drinking Water (7) 
Cr (VI): 2 x 1 Ow2 mg/kg/day 

NOAEL (7) 
Cr (III): 5% 
Cr (VI): 2.4 mg/kg/day 
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IRON 

INTRODUCTION 

Chemical Name: Iron 
CAS Number (1): 7439-89-6 
Molecular Formula (1): Fe 
Molecular Weight (1): 55.847 g/mole 

Iron is a silvery white, malleable metal. It is the fourth most abundant (by weight) of the elernents that 
compose the earths crust and is a major constituent of clay soils. Iron (III) hydroxide [Fe(OH)3] is 
formed in the environment through the corrosion of aluminum in the presence of moisture and oxygen. 
Iron in water may be present in varying quantities dependent upon the geology of the area and other 
chemical components of the waterway. (2,3). 

HUMAN HEALTH EFFECTS 

There is some evidence that high concentrations of certain soluble iron salts may be teratogenic in 
animals. The ingestion of excess amounts of iron can irritate the gastrointestinal tract. ,4 dose of 
approximately 30 grams of a soluble ferric salt is likely to be fatal in humans. Long- term inhalation 
exposure in an occupational setting to iron-containing dusts and fumes, especially iron oxide, can cause 
siderosis, a type of benign pneumoconiosis. Exposure to aerosols and mists of soluble iron salts may 
produce respiratory and skin irritation (3). An oral RfD of 0.30 mg/kg/d has been established (4). 

ENVIRONMENTAL HEALTH EFFECTS 

Aquatic 

The bivalent and trivalent irons are the primary forms of concern in the aquatic environment. The 
ferrous or bivalent form can persist in waters void of dissolved oxygen and typically originate from 
groundwater or mines where these are pumped or drained. The ferric or trivalent form is insoluble. Iron 
can exist in natural organometallic or humic compounds and colloidal forms. Black or brown swamp 
waters may contain iron concentrations of several milligrams per liter in the presence or absence of 
dissolved oxygen, but this iron form has little effect on aquatic life (2). 

Much of the iron present in aquatic systems tends to partition into the bottom sediments. Iron has 
relative low mobility in soil. Atmospheric transport of iron is also possible (3). 

The ambient water quality criteria for iron is 0.3 mg/L for domestic water supplies and 1.0 mg/L for 
freshwater aquatic life (2). 



Terrestrial and Avian 

Information regarding the toxicity of iron to terrestrial and avian wildlife and domestic animals was not 
located in the available literature (3). 

REGULATORY LEVELS AND CRITERIA 

OSHA Standard (3): 
ACGIH TLV (3): 

Oral RfD (4): 

10 mg/m’ TWA (iron oxide fume) 
5 mg/m3 TWA (iron dust and fume, as Fe) 
1 mg/m’ TWA (soluble iron salts, as Fe) 
0.3 mg/kg/day 
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LEAD 

INTRODUCTION 

Chemical Name: Lead 
CAS Number: 7439-92- 1 
Molecular Formula: Pb 
Molecular Weight: 207 g/mole 
Chemical Structure: Pb 

Elemental lead is a heavy, ductile, bluish-gray solid at ambient conditions. It is used widely in industry 
because of its softness, resistance to corrosion and radiation, and high density. Lead is also used as a 
paint pigment, in solder, and in storage batteries. 

FATE AND TRANSPORT 

BCF: 49 (1) 
Degradation Products: None 
Solubility: Lead is insoluble in water and organic solvents. It does dissolve in dilute nitric 

acid (2), and hot, concentrated sulftic acid (3). 
Specific Gravity (2): 11.35 @ 20°C 

Lead and lead compounds can be present in air, water, and soil and are extremely persistent in water and 
soil (4). Metallic lead and common lead minerals are insoluble in water while manufactured alkyl lead 
compounds are water soluble. A major transport process for inorganic and organic lead compounds is 
atmospheric dispersion as particulate matter. Lead is removed from air by either wet or dry deposition. 
Photolysis of atmospheric organic lead compounds occurs rapidly (3). The average residenIce time of 
atmospheric lead is 7 to 30 days (4). 

Natural lead compounds are not mobile in normal surface and groundwater because lead leached from 
ore is adsorbed by ferric hydroxide. It also readily combines with hydroxide, carbonate, and sulfate ions 
to form insoluble compounds. These compounds precipitate and settle in the bed sediment. Lead is not 
volatile, therefore, volatilization is not an important transport process from aquatic enviromnents (3). 

Sorption is a dominant effect on the distribution of lead in soil. Lead readily adsorbs to inorganic solids, 
organic material and hydrous iron and manganese oxides. Because of its affinity for other materials and 
its solubility characteristics, the mobility of lead in soil is low. (3). Most lead is retained in soil and not 
transported via leaching or runoff to surface water (4). 

Lead is not readily taken up by plants. Consequently, its availability to terrestrial life forms is limited 
(3). Lead does not appear to significantly bioaccumulate in most fish (4). Microcosm studies indicate 
that lead is not biomagnified through the food chain (3). 
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PHARMACOKINETICS 

Lead primarily enters the body by inhalation and ingestion. For all practical purposes, it will not enter 
the body by dermal contact. Approximately 30-50 percent of all inhaled lead particulate is deposited 
in the respiratory tract. Almost all of the lead present will be absorbed by the lungs. The primary site 
of absorption by ingestion in children is the gastrointestinal tract. FifQ percent of all dietary lead 
ingested by children is absorbed, whereas only S- 15 percent is absorbed by adults. Studies have also 
demonstrated that transplacental transfer of lead is possible. 

Lead is not homogeneously distributed upon entering the body. It concentrates in the following three 
organs: bone, blood, and soft tissue. The lead in each of these compartments has a different rate of 
intercompartmental movement and residence time (4). 

Inorganic lead is not metabolized in the body; rather it is absorbed, distributed and excreted. However, 
organic alkyl lead is metabolized in the liver via an oxidative dealkylation reaction which is catalyzed 
by cytochrome P-450 in animals (4). 

Lead that is not absorbed by the respiratory or gastrointestinal tract is excreted in the feces. Blood lead 
not retained by the body is eliminated by the kidney or bile (4). 

HUMAN HEALTH EFFECTS 

Noncarcinogenic Effects 

Numerous studies have been conducted on the toxic effects of lead. The data present dose-effect 
relationships and are expressed in terms of internal exposure measured in blood lead levels (4). 

Lead affects various systems of the body. The endpoints elicited at low level exposure are 
neurobehavioral impairment, growth retardation in children, and hypertension in middle-aged men. 
High exposure levels produce encephalopathy, gastrointestinal effects, anemia, nephropathy, and 
electrocardiographic abnormalities (4). 

Lead affects the hematopoietic system by interfering with heme biosynthesis and ferrochelatase. This 
interference results in a reduction of the hemoglobin concentration in blood and an increase in erythrocyte 
(red blood cell) destruction. The combination of these two effects produce hypochromic, normocytic 
anemia with associated reticulocytosis. The impairment of heme synthesis has a far ranging impact that 
is not limited to the hematopoietic system. 

Lead exposure also affects the central nervous system. Overt neurological signs have been documented 
in adults with blood lead levels ranging as low as 40 to 60 pg/dl. Encephalopathy can occur at blood 
lead levels of 100 to 200 pg/dl and 80 to 100 pg/dl for adults and children, respectively. As indicated 
by these levels, children are much more sensitive to neurological effects of lead. Death or irreversible 
health effects may occur as a result of central nervous system impairment (4). 

The cardiovascular system is also impacted by lead exposure. Common effects fi-om high level exposure 
include cardiac lesions and electrocardiographic abnormalities. Hypertension has been clearly related 
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to lead exposure. Studies suggest that high blood pressure resulting from lead exposure may be mediated 
through effects on the kidney (4). 

A direct relationship has been drawn between blood lead level and children’s height, weight, and chest 
circumference. The strongest relationship was drawn with height. As the blood lead level increases the 
child’s growth is retarded (4). 

Exposure to lead has significantly effected the human reproductive system. Because lead accumulates 
in the bones and is sporadically released into the blood, exposure prior to pregnancy may affect the fetus. 
Blood lead reaches the fetus by crossing through the placental barrier. It was observed in animals that 
exposure to lead by non-natural routes (e.g., intravenous or intraperitoneal injection) resulted in 
malformations of the fetus (4). 

In the body, lead can interact with other chemicals. Calcium and phosphorus reduce the amount of lead 
taken up by the body while zinc helps to reduce the toxic effects of lead. Cadmium increases the toxic 
effects of lead; and lead increases the toxic effects of mercury. Due to the effect of lead on the 
hemapoietic system, iron deficiency increases as blood lead increases (4). 

Derivation of Oral Reference Dose for Lead 

In a review of available toxicological data on the potentially adverse effects associated with various 
blood lead (PbB) levels in adults and children, Marcus (1986) has concluded that the effects on the 
enzymes of heme synthesis necessary for red blood cell formation occur at low PbB levels of about 10 
micrograms per decaliter (pg/dL). Further, the author noted that neurotoxicity in children begins to 
appear at 15 to 20 pg/L and at 25 to 30 pg/dL in adults. According to the author, the data suggests, 
[that PbB values of 15 pg/dL should not be exceeded in children and values of 25 pg/dL should not be 
exceeded in adult& 

In order to protect the fetus, it is necessary to set the PbB level in adults at 15 pg/dL since studies have 
indicated that the ratio of fetal/maternal PbB values can be approximated at a ratio of one to one 
(Marcus, 1986). It should be noted that this position is consistent with current EPA[ls conclusions that 
OPbB levels of 10 to 15 pg/dL constitute an appropriate range of concern for health effects that warrant 
avoidance0 (Federal Register 50, No. 10,26460-26550, June 7, 199 1). 

The acceptable daily intake (ADI) of lead via oral ingestion by adults has been determined to be 
48 p&/day (Marcus, 1986). This value is equivalent to a PbB level (15 pg/dL) at which no adverse 
effects are observed to occur in humans. 

Carcinogenic Effects 

The EPA has stated that “little can be concluded from available epidemiological studies” concerning the 
carcinogenic potential of lead (4). However, the carcinogen@ of lead salts (primarily phosphates and 
acetates) administered via injection or the oral route has been demonstrated in rats and mice in several 
studies. In most of the investigations, the carcinogenic response has been demonstrated only at the 
highest dose. Although the EPA has stated that animal data are sufficient to conclude carcinogenicity 
in animals, the Agency has further stated that available toxicity data on metallic lead and lead 
compounds are inadequate for quantitative risk assessment (6). 
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ENVIRONMENTAL HEALTH EFFECTS 

Aauatic 

Freshwater species are more sensitive to lead contamination in sol? water than hard water for both acute 
and chronic exposure. The ambient water quality criteria for aquatic life are as follows (5): 
Four- day average concentration that should not be exceeded more than one time per year. 

Freshwater chronic Salt Water chronic 
e (1.273 (In(hadness))-4.705) 

l-%/L 8.5 pg/L 
or 3.2 pg/L 

One- hour average concentration that should not be exceeded more than one time per year. 

Freshwater acute Salt Water acute 
e (1.273 (In(hadness))-4.460) 

P.!.dL 220 pg/L 
or 82 pg/L 

The BCF for saltwater species ranges from 17.5 to 2570 pg/L (3). 

Terrestrial 

Lead occurs in the tissues of many wildlife species. Lead poisoning has also been reported for a variety 
of domestic animals including cattle, horses, dogs, and cats. Cattle appear to experience lead poisoning 
more often because of their indiscriminate eating habits (3). 

REGULATORY LEVELS AND CRITERIA 

Ambient Air Quality Standard (4): 1.5 pg/m’ 
OSHA PEL-TWA (4): 50 pg/m3 
MCL (4): 0.015 mg/L (Action Level) 
MCLG (4): 0 mg/L 
Reportable Quantity (metallic) (4): 1 lb 
ACGIH TLV-TWA (4): 0.15 mg/m’ (inorganic lead, dust, and fumes) 

0.15 mg/m3 (lead arsenate) 
0.05 mg/m3 (lead chromate) 

Ambient Water Quality Criterion: 50 pg/L 

SUMMARY OF CRITERIA 

EPA Carcinogenic Classification (4): Group B2-probable human carcinogen 
RfD (oral) (1) Not Available 
Cancer Slope Factor (oral, inhalation) Not Available 
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MANGANESE 

INTRODUCTION 

Chemical Name: Manganese 
CAS Number: 7439-96-5 
Molecular Formula: Mn 
Molecular Weight: 54.94 g/mole 

Manganese is a brittle silvery metal which usually occurs as a complex with other metals such as iron. 
Manganese and its compounds are used in the making of steel alloys, dry-cell batteries, electrical coils, 
and other metallic fabrication applications. Other manganese uses include use as an oxidizing agent and 
as a food additive (3,4). 

FATE AND TRANSPORT 

Solubility: 
In Water: 
In Organics: 

Specific Gravity: 

Decomposes to ionic forms (1) 
Readily dissolves in dilute mineral acids (4) 
7.20 (1) 

Manganese can occur in soil, water, or air. Because it is an element, manganese cannot be degraded by 
environmental processes. However, it may transform from one manganese compound to another. While 
manganese can be transported in dusts or in water, the main source of routine manganese exposure is 
through ingestion of food. Vegetables, the germinal portions of grains, fruits, nuts, tea, and some spices 
are rich in manganese (3). 

In the soil, the concentration and chemical form in which manganese can occur is affected by pH, cation 
exchange capacity, drainage, and other factors. Lowered pH and reducing conditions tend to favor 
solubility and hence, the mobility of manganese. Manganese often occurs at higher concentrations in the 
bottom of stratified lakes as a result of its release from bottom sediments as manganous ion under 
reducing conditions (1). 

The presence of high concentrations of chlorides, nitrates, and sulfates may also increase manganese 
solubility. Under these conditions, manganese is more easily taken up by plants. Also, soils with limited 
cation exchange capacity have a poor ability to bind and retain manganese (1). 

Atmospheric transport of manganese fumes or dusts is also possible. These materials can be returned 
to the earth by wet or dry deposition (1). 



PHAFUMACOKINETICS 

Manganese can enter the body through the ingestion of manganese-bearing food or through the 
inhalation of air containing manganese fumes or dusts. It is considered to be an essential element and 
cofactor in a number of enzymatic reactions with daily intakes ranging from two to nine milligrams. 
Gastrointestinal absorption of the metal is less than five percent. Manganese is transported by a 
plasma- bound l3 1 -globulin protein (probably transferrin). It is widely distributed throughout the body, 
concentrating in cells rich in mitochondria. Consequently, tissues such as the pancreas, liver, kidney, 
and intestines, which contain high numbers of these organelles, tend to be deposits for manganese (3). 

The biological half-life for manganese in the body is 37 days. Manganese readily crosses the 
blood- brain barrier, with its half- life in the brain being somewhat longer than in the body as a whole 
(3). 

Manganese is eliminated in the bile and is resorbed through an enterohepatic pathway through the 
intestine. The principal means of elimination is through the feces (3). 

HUMAN HEALTH EFFECTS 

Noncarcinopenic Effects 

Noncarcinogenic effects in humans are most pronounced following inhalation exposure. The types of 
effects observed fall into two categories, depending upon the severity and duration of the exposure (3). 
The fast type of effect observed, manganese pneumonitis, is the result of acute exposure. Individuals 
acutely exposed exhibit a lung condition characterized by pathologic changes including epithelial 
necrosis, followed by mononuclear proliferation (3). The second, and more serious effect observed 
following chronic manganese exposure, is characterized by neurologic symptoms. Chronic manganese 
poisoning is characterized by psychiatric disorders manifested as irritability, difficulty walking, speech 
disturbances and compulsive behaviors. Long- term etiology includes development of a mask-like face 
and a Parkinsonian-like syndrome (3). 

An inhalation reference concentration (RfC) of 5 x 10“ mg/m3 (1.43 x 10.’ mg/kg/day) for manganese 
has been developed (2). The basis for this value is impairment of neurobahavioral function. An 
uncertainty factor of 1,000 was incorporated to protect sensitive individuals (factor of lo), for use of 
a LOAEL (factor of lo), and for database limitations reflecting both the less-than-chronic periods of 
exposure and the lack of developmental data, as well as potential but unquantified differences in the 
toxicity of different forms of Mn (factor of 10). 

Manganese is considered to be one of the least toxic of the trace elements via the ingestion exposure 
route. Certain sub-populations, such as the elderly, children, pregnant women, and iron-deficient 
individuals, may have in increased potential to accumulate excess manganese. However, toxicity from 
ingested manganese is rarely observed (2). 

EPA has established an oral Reference Dose (RfD) for manganese of 1.4 x 10-i mg/kg/day, based on 
central nervous system effects (2). The information used to determine the RID for manganese was taken 
from many large populations consuming normal diets over an extended period of time with no adverse 
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health effects. Based on the information providing a chronic NOAEL in many cross-sections ‘of human 
populations, taken in conjunction with the essentiality of manganese, there is an uncertainty factor of 1. 

Carcinogenic Effects 

There are no epidemiological studies to suggest that manganese or its compounds are carcinogenic. 
Manganese is classified as a Group “D” carcinogen, indicating that it is not classifiable as a human 
carcinogen. The basis for this determination is the lack of existing studies to assess this material (2). 

The evidence for rating manganese as a carcinogen in animals is considered to be inadequate. Most 
studies that have shown some evidence of carcinogenicity have failed to demonstrate a dose-response 
relationship (2). 

ENVIRONMENTAL HEALTH EFFECTS 

Aquatic 

Adequate data to develop ambient water quality criteria are not available at this time. A 48-Ihour LC& 
value of 16 mg/L of manganese is reported for embryos of the oyster Crassostrea virainica!. For the 
softshell clam, Mva arenaria, a 168-hour LCsO value of 300 mg/L is reported (I). 

Terrestrial and Avian 

Adequate data for characterization of the toxicity of manganese to wildlife or domestic animals are not 
available (1). 

REGULATORY LEVELS AND CRITERIA 

OSHA Ceiling Level (1): 5 mg/m’ 
ACGIH TLV- TWA (1): 1 mg/m” (Fume) 

STEL (1): 3 mg/m3 (Fume) 
TLV-TWA (1): 5 mg/m3 (Dust and Compounds) 

SUMMARY OF CRITERIA 

EPA Carcinogenic Classification (2) Group D-Not Classifiable 
Inhalation RfD (2) 1.43 x 1 Ow5 mg/kg/day 
Oral RfD (2): 2.00 x 1 Oe2 mg/kg/day 
Secondary Maximum Contaminant Level (2) 0.05 mg/L 
NOAEL (oral) (2): 0.14 mg/kg-day 
LOAEL (inhalation) (2): 0.15 mg/cu m 
AWQC (5): 

Water and Organisms: 50 Pg/L 
Organisms Only: 100 pg/L 

_J . . 
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THALLIUM 

INTRODUCTION 

Acute exposure to soluble thallium compounds has been associated in humans with gastrointestinal 
irritation; damage of the liver, kidneys, and central and peripheral nervous systems; pulmonary edema; 
degenerative changes in the adrenals; and ocular effects. 

CAS Number: 7440-28-o 
Chemical Formula: Tl 
IUPAC Name: Thallium 

CHEMICAL AND PHYSICAL PROPERTIES 

Atomic Weight: 204.3 7 
Boiling Point: 1,457”C 
Melting Point: 303.5”C 
Specific Gravity: 11.85 
Solubility in Water: Insoluble (many compounds are soluble) 

FATE AND TRANSPORT 

In reducing environments, thallium may be precipitated as the metal or as thallium sulfide. However, 
much of the thallium present in aquatic systems is likely to remain in solution and be transported to the 
oceans. Active removal of some dissolved thallium by sorption to clay minerals and hydrous metal 
oxides present in bed sediments is probably an important environmental fate process. Thallium is readily 
taken up by aquatic organisms, and bioaccumulation may also be an important fate process. Results of 
limited studies with algae suggest that thallium may also be available for food chain magnification. 
There is no evidence to suggest that photolysis or volatilization are important environmental processes. 
Although there is speculation that thallium can be methylated under aerobic conditions by electrophilic 
attack, biotransformation does not appear to be an important process in aquatic systems. 

HUMAN HEALTH EFFECTS 

There is no evidence that thallium is carcinogenic in humans or experimental animals, and it does not 
appear to have significant mutagenic activity. Exposure to thallium salts during critical developmental 
stages is reported to produce achondioplasia in chickens and rats. No other significant teratogenic effects 
are reported. 

Thallium, in the form of soluble compounds, is readily absorbed through the skin and gastrointestinal 
tract. Symptoms associated with acute poisoning in humans include gastrointestinal irritation; liver and 
kidney damage; pulmonary edema; degenerative change in the adrenals, peripheral nervous system, and 
central nervous system; and ocular effects, including optic neuritis and, rarely, cataracts. The estimated 
lethal dose for humans is 8 to 12 mg/kg. In experimental animals, thalhum compounds produce effects 
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similar to those seen in humans. Rats appear to be particularly sensitive to the cataractogenic activity 
of thallium. Regardless of the specific thallium compound tested, rate of intake, or route of 
administration, LD50 values for a variety of species range from about 3 to 92 mgkg. 

The EPA has established an oral RfD of 8 x lo-’ mg/kg/day for thallium carbonate, chloride or sulfate. 
It is based on a subchronic (90D), gavage study, using thallium sulfate in Sprague-Dawley rats. The 

NOAEL determined in the study was 0.25 mg/kg/day. Target organs included the liver, blood and hair. 
Critical effects were increased SGOT, increased serum LDH an alopecia (3). The oral RfD for thallium 

is 7 x 1O‘5 mgkg/day (9). 

Toxicity to Wildlife and Domestic Animals 

Acute and chronic toxicity of thallium to freshwater aquatic life occurs at concentrations as low as 1,400 
and 40 pg/liter, respectively. Acute toxicity to saltwater aquatic life occurs at concentrations as low as 
2,130 PgJiter. Toxic effects would be expected to occur at lower concentrations among species more 
sensitive than those tested. Bioconcentration factors ranged from about 11 for the mussel Mytilus edulis 
to about 1.5 x lo5 for other freshwater and marine invertebrates. Values of about 1 x 10’ are reported 
for marine and freshwater fish. 

REGULATORY LEVELS AND CRITERIA 

Aquatic Life 

Ambient Water Quality Criteria for the protection of aquatic organisms are as follows: (10) 

Freshwater: 
Acute Toxicity: 
Chronic Toxicity: 

Marine: 
Acute Toxicity: 
Chronic Toxicity: 

I,400 P&/L 
40 Pgn 

2,130 I.L&/L 
Not Available 

Human Health 

Ambient Water Quality Criteria (7): 
Water and Fish Consumption = 1.7 ug/L 
Fish Consumption only = 6.3 pg/L 

EPA Carcinogenic Classification: D--not classified as a carcinogen 
Criterion: 13 yg/liter 
OSHA PEL-TWA: 0.1 mg (soluable compounds as Tl) 
ACGIH TLV: 0.1 mg/m3 (elemental and soluble compounds, as Tl) 
Oral Reference Dose (IUD): 7x1 O-’ mgikg/day for thallium 
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