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EXECUTIVE SUMMARY
Additional sampling was conducted in and near four buildings in Area 7 (AUS-OA07) of the
Additional and Uncharacterized Sites Operable Unit (AUS OU) to supplement information
gathered during the Preliminary Assessment/Site Inspection (PA/SI). The primary purpose of the
supplemental investigation was to further characterize the pesticide contamination in soil at the
site, and to conduct a preliminary evaluation of pesticide contamination in the interiors of the
four buildings known to have been used for pesticide storage.

Results indicate that the major contamination is in the vicinity of the fonner storage buildings;
levels in the intermittent stream that drains the area were relatively low to non-detect. At some
locations, pesticides were detected at levels in excess of screening criteria at the maximum
sampling depth of five feet.

Dust samples were compared with soil screening criteria. Wipe samples indicated the presence
of several pesticides in the building interiors.

In addition to the chemicals of potential concern for human health (COPCs) and ecological risk
(COPECs) that were identified for AUS-OA07, the following additional chemicals of concern
were identified based on the results of this investigation.

Chemicals of Potential Concern Chemicals of Potential Ecological Concern

Soil: Soil:
1,2-Dichloropropane * Total xylenes
Benzene . Acenaphthene
Tetrachloroethylene (PCE) . 2,3,7,8-TCDD TEQ

. 4,4'-DDE
* 4,4'-DDT Sediment:
* Endrin aldehyde . Arsenic
* Gamma-chlordane . Manganese

* Mercury
Sediment: * Selenium

* 1,2-Dichloropropane * Zinc
* Trichloroethylene (TCE) * 4,4'-DDD
* Antimony . 4,4'-DDE
* Arsenic * 4,4'-DDT
* Barium . Aldrin
. Beryllium * Dieldrin
* Chromium . Methoxychlor
* Nickel
* Selenium Surface Water:
. 4,4'-DDD * Aluminum
* Dieldrin . Hexachlorobenzene
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SECTIOHONE INTRODUCTION

The Crab Orchard National Wildlife Refuge (CONWR) (Refuge) is administered by the United
States Department of Interior (USDOI), Fish and Wildlife Service (USFWS). Figure 1-1 shows
the Refuge boundaries. In September 2001, a Draft-Final Preliminary Assessment/Site
Inspection (PA/SI) Report was submitted for the Additional and Uncharacterized Sites Operable
Unit (AUS OU) of the CONWR Refuge National Priority List (NPL) Site in Marion, Illinois.' In
the PA/SI report, Area 7 (AUS-OA07) was one of the sites recommended for a Remedial
Investigation (RI). The PA/SI found elevated levels of pesticides in soils around four warehouse
buildings in Area 7 that had been used for pesticide storage. The primary purpose of this
investigation was to further characterize the pesticide contamination in soil at the site, and to
conduct a preliminary evaluation of pesticide contamination in the interiors of the four buildings
known to have been used for pesticide storage.

Area 7 is shown in Figure 1-2, is located approximately one and a half miles east of the
intersection of Highway 148 and Ogden Road, and 0.5 miles north of Ogden Road on
Chamnesstown Road. The portion of Area 7 that is the subject of this investigation (as shown in
Figure 1-3) includes:

* The interiors and surrounding areas of Buildings IN--1-3, IN-1-4, IN-1-5 and IN-1-6.

• A portion of the main drainage ditch/intermittent stream (ditch) that flows northward through
Area 7 to Crab Orchard Lake. The section of the ditch that is included in this investigation,
starts just south of Mousertown Road (on the south side of the culvert for this road), and
extends northward to the point where this ditch discharges into Crab Orchard Lake.

The additional investigative work in Area 7 was done under URS' contract with the USDOI
Bureau of Reclamation (BOR)2 . The activities were conducted in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), and the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP).

The organization of this report is similar to the Draft-Final PA/SI report (September 2001) for
the AUS OU. Section 2 details historic search information for Area 7 such as its operational
history and waste characteristics, also including previous sampling results. The information in
Section 2 is taken directly from the PA/SI report. Sections 3, 4, and 5 include discussions
regarding the supplemental field investigation, a screening risk assessment, and a summary,
respectively.

' The Crab Orchard National Wildlife Refuge was placed on the U.S. Environmental Protection Agency's National Priorities List
(NPL) in 1987. 52 Fed. Reg. 27620, 27265 (July 22, 1987).
2 Contract No. 1425-97-CA-81-20003, dated November 15, 1996. Delivery Order No. 178.
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SECTIONTWO HISTORIC SEARCH INFORMATION

2.1 SITE DESCRIPTION

Area 7 was the Inert Storage Area for the 1OP, and was used for warehousing metal parts and
other inert materials used in the production of artillery shells, tank mines and bombs.3 The
original IOP configuration of Area 7 is shown in Figure 2-1.

The original building complex consisted of 6 rows of buildings (6 to 7 buildings per row
originally) each of which were 51.3-feet (ft) wide by 200-ft long. All building numbers in this
area were prefixed with "IN" (for Inert Storage). Figure 2-1 shows the numbering convention
for the buildings. As discussed above, the only Area 7 buildings included in this investigation
are Buildings INŽ-1-3, IN--1-4, INŽ-1-5 and IN-1-6.

2.2 OPERATIONAL HISTORY AND WASTE CHARACTERISTICS

During IOP operations, the Sherwin Williams Defense Corporation, under contract with the War
Department (SWDC/War Department), occupied all of the buildings in Area 7. SWJ)C/War
Department used Buildings INŽ-1-3, IN4-1-4, IN-1-5 and INŽ-1-6 as warehouses for inert storage.
There have been numerous post-World War II (WWII) lessees/operators in Area 7: Table 2-1
identifies these lessees/operators and their activities for Buildings IN-1-3, INŽ-1-4, INŽ-1-5 and IN-
1-6 only. The lease information for these buildings is incomplete since building numbers were
not identified in the lease information for some of the tenants that are known to have occupied
buildings in Area 7. Many of these lessees appear to have engaged in activities that could have
resulted in contamination in the soil, sediment, groundwater and surface water at this site.

This section summarizes the available information about post-WWII lessees for Buildings IN-1-
3, IN-1-4, IN-1-5 and IN-1-6 in Area 7. As stated before, lease information is not complete, and
often there is little or no information about a lessee's activities. For each building, available
lease information is tabulated and other relevant information is summarized in the text following
the table.

2.2.1 Building IN-1-3

Lessee Dates IN-1-3 Building Use
Hercules Powder43 1949 and 1950 Storage of linter for explosive powder

production. Linter consisting of cotton fibers
and fuzz escaping removal in the ginning
operation.

Allen Industries 1956 to 1957' Warehousing and production of rug underlay

3 U.S. Army Corps of Engineers, 1944, War Department Facilities Inventory of the Illinois Ordnance Plant Carbondale, Illinois,
Part 1, Section 5. Page 5; and Part I, Section 9, Page 5.
4CRO 000230. U.S. Department of the Interior, Fish and Wildlife Service, 1950, Map of Crab Orchard National Wildlife Refuge
showing Recreational Facilities and Industrial Tenants.
5 DPRA Document No. 00009075. Undated Refuge lease information document showing new leases up until 10/1/49, from the
CONWR files.
6 CRO 001 572A. Herrin Daily Journal, Newspaper article about Hercules Powder Company, dated February 16, 1949.
7 ACC 000058. Listing of Area 7 leasing information as obtained from leases.
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SECTIONTWO HISTORIC SEARCH INFORMATION

Lessee Dates IN-1-3 Building Use
samples and for warehousing of packing
materials' 9

Great Lakes Terminal &Transport 1961 to 1966 Storage of packaged agricultural chemicals
Corporation (formerly Great Lakes (pesticides).'""'
Solvents, Inc. from 1951 through 1961)
Norge 1963 to 1964, and Warehousing washers and dryers"S

1966 to 196712
Mark Twain Marine Industries 1970 to 197 14 Manufacturing boats and boat accessories
Pennzoil Co. (changed name to Pennzoil six months in Warehousing motor oil, barrel washing
Products Company in 1986)16 197117 operations, oil products distributorship,' 8"19

The Federal Prison Industries - U.S. 1976 to 19814u'4 Warehousing of prison products"
Department of Justice
Little Egypt Grain Co. At least 1986 to Storage of bushels of com:.'-

199023,24

Maytag Appliances Current Storage of service parts for equipment that is no
_ _ __ _ longer manufactured. 26

8 U.S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Fish and Wildlife Service, Narrative Report, 1964,
Page 48. C
PACO 002105. CONWR, Industrial Comgeittee Repo, Table of Industrial Tenants, Crab Orchard National Wld8i
August 1978 (Appendix J).

DOI 001069. Great Lakes Terminal and Transport Corporation's response to 104e request.
ACC 000058. Listing of Area 7 leasing information as obtained from leases.

12 ACC 000058. Listing of Area 7 leasing information as obtained from leases. Note that lease dates overlap with Great Lakes
Terminal and Transport.
"1 ACO 002105. CONWR, Industrial Committee Report, Table of Industrial Tenants, Crab Orchard National Wildlife Refuge,
August 1978 (Appendix J).

ACC 000058. Listing of Area 7 leasing information as obtained from leases.
} CRO 000111. U.S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Fish and Wildlife Service, Narrative
Report, 1968, Page 59.
l CRO 000482. Pennzoil Products Company, Letter to CONWR regarding consigning leases from Pennzoil to Pennzoil
Products, dated October 14, 1986.
17 ACC 000058. Listing of Area 7 leasing information as obtained from leases.
Is ACO 002105. CON WR, Industrial Committee Report, Table of Industrial Tenants, Crab Orchard National Wildlife Refuge,
August 1978 (Appendix J).

CRO 000181. U.S. Department of the Interior, , Fish and Wildlife Service, National Wildlife Refuge System, Narrative Report,
1968, Page 38.
2U Special Use Permit No. SUP-97-76, dated August 26, 1976, between Federal Prison Industries-U.S. Department of Justice and
USFWS. Crab Orchard Database # 00027050.
21 ACC 000058. Listing of Area 7 leasing information as obtained from leases.
22 ACO 002105. CONWR, Industrial Committee Report, Table of Industrial Tenants, Crab Orchard National Wildlife Refuge,
August 1978 (Appendix J).
23 DPRA Document No. 00006035. Building Lease Contract No. 14-16-0003-86-555 by and between U. S. Fish and Wildlife
Service and Little Egypt Grain Company, Pages 1-2.
2- CR0 000231. CONWR, Table of Industrial Tenants, Crab Orchard National Wildlife Refuge, October, 1990.
"5 CRO 000190. Department of the Interior, , Fish and Wildlife Service, National Wildlife Refuge System, Narrative Report,
1988, Page 58.
2 r6Interview with Maytag employee, Laurel Johns, on March 13, 2001 during site visit.
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SECTIONTWO HISTORIC SEARCH INFORMATION

Date Discrepancy

Note, the source document2 for Great Lakes Terminal and Transport (GLT&T) and Norge's
dates of occupancy in Building IN-1-3 indicates an overlap of time for these two tenants in 1963,
1964, and 1966.

Great Lakes Terminal and Transport

Great Lakes Terminal & Transport reported that they stored the following Shell Chemical
products at the Refuge: technical aldrin, 94-97%; technical bidrin; ciodrin 2-3%; ciovap;
technical dieldrin 100%; technical endrin 95-99%; technical nemagon; phosdrin; technical
planavin; planavin 75%; rabon; vapona 1%; technidal vapona; allyl alcohol; Azordin; compound
4072; halbard; technical methyl parathion; 10% parathion 1% telodrin; niran 10-G; SD-8447
21b/gal solution XP-837; SD-8447 41b/gal solution XP-783; SD-8447 75% wettable powder code
3-15-24-1; vapona smear XP-246; vapona in petrolatum XP-507; vapona 50% solution XP-465;
vapona 90% solution XP-409; 20% vapona resin XP-555; vapona 0.5% dieldrin-0.5% spray
solution; verdan senescence inhibitor; various empty fibre and steel drums; cartons; glass bottles;
polyethylene bottles; Celons and celoseals for jugs and bottles; caps for gallons and quarts;
cartons. 8

Some of these pesticides are highly toxic and/or probable carcinogens and have been banned.
For example, USEPA banned all uses of aldrin and dieldrin in 1987

Little Egypt Grain

In 1986, Cape-Kil Pest Control Co., on behalf of Little Egypt Grain Co., requested permission to
apply herbicides and pesticides to Little Egypt's leased facilities.30 USFWS approved the use of
MSMA and malathion (57%), but not some other requested pesticides. 32 The herbicides and
pesticides approved are in common use, and, based on available data, much less hazardous to
human health and the environment than chemicals stored by Great Lakes Terminal and
Transport, such as aldrin and dieldrin.3 3 For example, the USEPA Region 9 preliminary
remediation goal (PRG) for industrial soil for Malathion is more than 100,000 times higher than
the PRGs for aldrin or dieldrin.

27 ACC 000058. Listing of Area 7 leasing information as obtained from leases.
28 DOI 001069. Great Lakes Terminal and Transport Corporation's response to 104e request.
29U.S. Department of Health and Human Services, Agency for Toxic Substances and Disease Registry. Source:
http://www.atsdr.cdc.gov/tfactsl.html
30 FWM 000514-000516, DPRA document 00024861. Letter to Norrel Wallace, Project Manager, Crab Orchard Lake National
Wild Life Refuge (sic) from Charles Knote, Cape-Kil Pest Control Co., dated 28 July 1986.
31 DPRA documents 00005954-00005960. Letter to Roger Twenhafel, Little Egypt Grain Co., from Norrel Wallace, Project
Manager, dated 12 November 1986, with attachments. MSMA is a herbicide, described as 6+, Glyphosate (Roundup), Bromacil
& Diuron (mixed). It was to control grasses in a three-ft band around the building. Malathion is a pesticide which was to be
applied to the walls, floor, and the grain.
3 Cape-Kil Pest Control had also asked for permission to use Chlorphacinone, a rat poison Permission was apparently not
granted; this compound was not included in the list approved by USFWS. Reference: FWM 000515. Page 2 of letter to Norrel
Wallace, Project Manager, Crab Orchard Lake National Wild Life Refuge (sic) from Charles Knote, Cape-Kil Pest Control Co.,
dated 28 July 1986.
33See, for example, U.S. Department of Agriculture Fact Sheets for the listed pesticides/herbicides available at
http://infoventures.com.
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SECTIONTWO HISTORIC SEARCH INFORMATION

2.2.2 Building IN-1-4

Lessee Dates IN-1-4 Building Use
Hercules Powder 4"'" 1949 and 1950 Refer to Building IN--1-3 table.
Allen Industries 1956 through 1957jb Refer to Building IN-1-3 table.
Great Lakes Terminal & Transport 1951 or 1961 through 1971""' " Pesticide storage. Refer to Building

IN- 1-3 table.
Pennzoil Three months in 197139 Refer to Building IN-1-3 table.
Olin November 1971 through May Storage of ordnance explosives and

197640.41 ordnance materials42 43

Royal Crown (R.C.) Bottling 1976through at least 444546 Cola sales/distribution; storage of
Company vehicles and other items4 7

Aboveground Storage Tank

During the site reconnaissance on March 13, 2001, a horizontal aboveground storage tank (AST)
was observed at the east end of the railroad loading dock on the north side of this building. This
AST was approximately 6 feet long and 4 feet in diameter. It was rusted, and there was black
staining on the loading dock beneath this tank that appeared to be from leakage from the tank.
This black material has also stained some of the soils next to the loading dock.

2.2.3 Building IN-1-5

Lessee Dates IN-1-S Building Use
Hercules Powder4 3' 49 1949 and 1950 See Building IN-1-3 table.
Great Lakes Terminal & Transport 1951 through 1971.50'51 Pesticide storage. Refer to Building

IN-1-3 table.

34 CRO 000230. U.S. Department of the Interior, Fish and Wildlife Service, 1950, Map of Crab Orchard National Wildlife
Refuge showing Recreational Facilities and Industrial Tenants.
35 DPRA Document No. 00009075. Undated Refuge lease information document showing new leases up until 10/1/49, from the
CONWR files.
36 ACC 000058. Listing of Area 7 leasing information as obtained from leases.
37 DOI 001069. Great Lakes Terminal and Transport Corporation's response to 104e request.
3' ACC 000058. Listing of Area 7 leasing information as obtained from leases.
3 ACC 000058. Listing of Area 7 leasing information as obtained from leases.
40 CRO 001518. Special Use Permit No. SUP-14-72, dated October 27, 1971.
41 CRO 001534. Cancellation of Special Use Permit No. SUP-14-72, dated June 25, 1976.
42 CR0 001518. Special Use Permit No. SUP-14-72, dated October 27, 1971.
'3 CRO 001533. Special Use Permit No. SUP-04-76, dated July 29, 1975.
" ACC 000058. Listing of Area 7 leasing information as obtained from leases.
45 FWM 001249 FWM 001250. Building Lease Contract No. 14-16-0003-84-545 by and between U. S. Fish and Wildlife
Service and R. C. Beverage Company of Herrin, Illinois, Incorporated, Pages 1-2.
46 CRO 000231. CONWR, Table of Industrial Tenants, Crab Orchard National Wildlife Refuge, October, 1990.
47 ACO 002105. CONWR, Industrial Committee Report, Table of Industrial Tenants, Crab Orchard National Wildlife Refuge;
August 1978 (Appendix J).

CRO 000230. U.S. Department of the Interior, Fish and Wildlife Service, 1950, Map of Crab Orchard National Wildlife
Refuge showing Recreational Facilities and Industrial Tenants.
49 DPRA Document No. 00009075. Undated Refuge lease information document showing new leases up until 10/1/49, from the
CONWR files.
50 DOI 001069. Great Lakes Terminal and Transport Corporation's response to 104e request.

URS 2-4



SECTIOHTWO HISTORIC SEARCH INFORMATION

Lessee Dates IN-1-5 Building Use
Central Fixtures Manufacturing 1971 through 1983 ,4,33,D0 Manufacturing interior display cases
Company/Cubicon CoToration and shelves (woodworking)
(name change in 1972) b building fixtures57'5 8

Little Egypt Grain Co. At least 1986 through 19903y'ou Grain storage. Refer to Building IN-
____________________________ ___ ____________ 1-3 table.

Aboveground Storage Tanks

A 1951 aerial photograph6' obtained from USFWS shows what appear to be four abovegrounld
storage tanks on the west side of Building IN-1-5. They are no longer visible in the 1960
photograph, however, ground scarring (black stained soil) remains at the location of these

structures.62 There are also several patched holes, several inches in diameter, on the west

exterior wall of the building. 6 3

2.2.4 Building IN-1-6

Lessee Dates IN-1-6 Building Use
Hercules Powder 4 03 1949 and 1950 See Building IN-1-3 table.
Great Lakes Terminal & Transport 1951 to 1971°°0°7 Pesticide storage. Refer to Building IN-1-3

table.
Central Fixtures Manufacturing 1971 to 19 7 2 and Manufacturing interior display cases and shelves
Company/Cubicon Corporation again from 1980 to (woodworking) /building fixtures7 4'75

51 DPRA Document No. 00009039. CONWR, Crab Orchard National Wildlife Refuge, Lease Data, Industrial Unit, dated June 1,
1951, Page 7.
52 CRO 000309. Amendment No. 3 to Lease Contract No. 14-16-0003-12645 and Cubicon Corporation formerly Central Fixture
Manufacturing Company, effective March 1, 1972, Page 1.
3' CRO 000308. Amendment No. 2 to Lease Contract No. 14-16-0003-12645, Central Fixture Manufacturing Company, effective
May 1, 1971, Pages 1-2.
54 CRO 000309. Amendment No. 3 to Lease Contract No. 14-16-0003-12645 and Cubicon Corporation formerly Central Fixture
Manufacturing Company, effective March 1, 1972, Page 1.
"FWM 000886. Lease Contract No. 14-16-0003-13,980 by and between Cubicon Corporation, effective January 1, 1974, Page
I.
56 FWM 000892. Amendment No. 4 to Lease Contract No. 14-16-0003-13,980, Cubicon Corporation, effective December 31,
1983.
" CRO 00011 1. U.S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Fish and Wildlife Service, Narrative
Report, 1968, Page 59.
"ACO 002105. CONWR, Industrial Committee Report, Table of Industrial Tenants, Crab Orchard National Wildlife Refuge,
August 1978 (Appendix J).
" OPRA Document No. 00006035. Building Lease Contract No. 14-16-0003-86-555 by and between U. S. Fish and Wildlife
Service and Little Egypt Grain Company, Pages 1-2.
' CRO 000231. CONWR, Table of Industrial Tenants, Crab Orchard National Wildlife Refuge, October, 1990.
61 1951 aerial photograph from the National Archives and Records Administration, College Park, Maryland.
62 1960 aerial photograph from the U.S. Department of Agriculture, Agricultural Stabilization and Conservation Service, Aerial
Photography Field Office, Salt Lake City, Utah.
63Observed on a site visit in March 2001.
64 CRO 000230. U.S. Department of the Interior, Fish and Wildlife Service, 1950, Map of Crab Orchard National Wildlife
Refuge showing Recreational Facilities and Industrial Tenants.
65 DPRA Document No. 00009075. Undated Refuge lease information document showing new leases up until 10/1/49, from the
CONWR files.
66 DOI 001069. Great Lakes Terminal and Transport Corporation's response to 104e request.
67 DPRA Document No. 00009039. CONWR, Crab Orchard National Wildlife Refuge, Lease Data, Industrial Unit, dated June 1,
1951, Page 7.

URS 2-5



SECTIONTWO HISTORIC SEARCH INFORMATION

Lessee Dates IN-1-6 Building Use
(name change in 1972)" 1983 /z Li

Southern Illinois Manufacturing 1972 to 1974' " Unknown
Company
Pre-Hung Door Company 1974 to 1980"s9"' Manufacturing wooden doors.'
Midwest Woodworking & Fixture 1985x2; Not specified
Little Egypt Grain Co. At least 1986 through Grain storage. Refer to Building IN-1-3 table.

199o83,84

MDM (The Party Shop) Current (2001) Storage of party supplies'°

2.2.5 Building P-1-13

Sometime between 1943 and 1951,"7 building P-1-13 from Area 2P was moved to Area 7. It
appears that it was added to the middle of the south side of Building IN-1-5. 8 8

68 CRO 000309. Amendment No. 3 to Lease Contract No. 14-16-0003-12645 and Cubicon Corporation formerly Central Fixture
Manufacturing Company, effective March 1, 1972, Page 1.
6 CRO 000308. Amendment No. 2 to Lease Contract No. 14-16-0003-12645 Central Fixture Manufacturing Company, effective
May 1, 1971, Pages 1-2.
70 CRO 000309. Amendment No. 3 to Lease Contract No. 14-16-0003-12645 and Cubicon Corporation formerly Central Fixture
Manufacturing Company, effective March 1, 1972, Page 1.
"CRO 000310. Amendment No. 4 to Lease Contract No. 14-16-0003-12645 and Cubicon Corporation formerly Central Fixture
Manufacturing Company, effective June 1, 1972, Page 1.
1 FWM 000890. Amendment No. 2 to Lease Contract No. 14-16-0003-13,980, Cubicon Corporation, effective June 15, 1980.
73 FWM 000892. Amendment No. 4 to Lease Contract No. 14-16-0003-13,980, Cubicon Corporation, effective December 31,
1983.
74 CRO 000111. U.S. Department of the Interior, Bureau of Sport Fisheries and Wildlife, Fish and Wildlife Service, Narrative

prt, 1968, Page 59.
ACO 002105. CONWR, Industrial Committee Report, Table of Industrial Tenants, Crab Orchard National Wildlife Refuge,

August 1978 (Appendix J).
DPRA Document No. 00027087. Lease Contract No. 14-16-0003-13737 by and between U.S. Fish and Wildlife Service,

Bureau of Sport Fisheries and Wildlife and Southern Illinois Manufacturing Company, Incorporated, Page 1.
"DPRA Document No. 00027092. Amendment No. 2 to Lease Contract No. 14-16-0003-13737 and Southern Illinois
Manufacturing Company, Inc., dated April 25, 1974.
' CRO 000496. Lease Contract No. 14-16-0003-30,605 by and between U.S. Fish and Wildlife Service, Bureau of Sport
Fisheries and Wildlife and Pre-Hung Door Company, dated May 1, 1974, Page 1.
' DPRA Document Nos. 00019002 and 00019007. Amendment No. 2 to Lease Contract No. 14-16-0003-30,605, Pre-Hung

Door, dated April 24, 1979 (re-submitted: July 30, 1979); and Amendment No. 3 to Lease Contract No. 14-16-0003-30,605, Pre-
Hung Door Companay dated May 1, 1980.

CRO 000498. Cancellation of Lease Contract No. 14-16-0003-30,650, Pre-Hung Door Company, Marion, Illinois dated June
13, 1980.
81 ACO 002105. CONWR, Industrial Committee Report, Table of Industrial Tenants, Crab Orchard National Wildlife Refuge,
August 1978 (Appendix J).
" FWM 001026. Amendment No. I to Building Lease Contract No. 14-16-0003-83-542, Midwest Woodworking & Fixture
Corporation, effective date June 1, 1985.

OPRA Document No. 00006035. Building Lease Contract No. 14-16-0003-86-555 by and between U. S. Fish and Wildlife
Service and Little Egypt Grain Company, Pages 1-2.
g CRO 000231. CONWR, Table of Industrial Tenants, Crab Orchard National Wildlife Refuge, October, 1990.
85 Industrial Tenant Roster - March 2001, Crab Orchard National Wildlife Refge, Section 1, Table 1-3 of this report.
86 Interview with MDM employees on site, on March 13, 2001.
87 1943 and 1951 aerial photographs from the National Archives and Records Administration, College Park, Maryland (of Area
2P) (same photographs used by Entech, Inc.).
58 DPRA Document No. 00006449. From the Crab Orchard National Wildlife Refuge files, A handwritten annual cost calendar
for fire control and the water plant, includes information for Area 7, dated April 20, 1976.
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According to Great Lakes Terminal & Transport's CERCLA Section 104(e) response, they were
present in Buildings IN-1-5, IN-1-6, and P-1-13 from 1951 through 1971.8990 Central
Fixtures/Cubicon's leases also included Building P-I-13.91

Sometime after 1983, it appears Building P-1-13 was moved to a location where it adjoined
92, 93Building IN-2-6.

Southern Illinois Manufacturing Company

The insurance policy for the Southern Illinois Manufacturing Company94 included them with the
Pre-Hung Door Company (a subsidiary of Marion Metal and Roofing Company, Inc.), who
leased this building from 1974 through 1975. Pre-Hung Door Company manufactured wooden
doors.

2.3 AREA 7 PREVIOUS SAMPLING RESULTS

2.3.1 O'Brien & Gere Remedial Investigation, 1988

Two sites in or near Area 7 were investigated as part of the O'Brien & Gere RI: Site 15 - the
"Plating" Pond, and Site 16 - Area 7 Industrial Site (Figure 2-2). The results reported in the
O'Brien & Gere RI were compared with the PA screening values.9 5 Some results reported by
O'Brien and Gere are not included in this report because they were determined to be not
useable.9 6 Those that are reported here are considered estimated.97

Site 15 - The "Plating" Pond

D9 DOI 001069. Great Lakes Terminal and Transport Corporation's response to 104e request.
90 DPRA Document No. 00009039. CONWR, Crab Orchard National Wildlife Refuge, Lease Data, Industrial Unit, dated June 1,
1951, Page 7.
91 CRO 000308. Amendment No. 2 to Lease Contract No. 14-16-0003-12645, Central Fixture Manufacturing Company, effective
May 1, 1971, Pages 1-2.
92 DPRA Document No. 00024765. U.S. Department of the Interior, Fish & Wildlife Service, Management Plan Prints, Index,
Page 9, date unknown.
9' FWM 001022 - FWM 001023. Building Lease Contract No. 14-16-0003-84-542 by and between U.S. Fish and Wildlife
Service and Midwest Woodworking and Fixture Corporation, dated January 1, 1984, Pages 1-2.
9 4 DPRA Document NO. 00027074. Great American Insurance Companies, Certificate of Insurance for Southern
Illinois Manufacturing Co., Inc. and Pre-Hung Door Company.
" U.S. Fish & Wildlife Service. Draft-Final Preliminary Assessment/Site Inspection Report, Additional and Uncharacterized
Sites Operable Unit, Crab Orchard National Wildlife Refuge NPL Site, September 2001. Report prepared by URS Corporation.
9 Some results reported by O'Brien and Gere are not included here because they were determined to be not useable, and those
results which are discussed are considered estimated.. DPRA Document No. 00018887. Letter from Richard Boice to Dick Ruelle
of USFWS regarding Crab Orchard Lake RI/FS, dated February 18, 1987. The letter reports that the data for the following
constituents are not useable: 2-butanone, vinyl acetate, 4-methyl-2-pentanone, aniline, bis(2-chloro-isopropyl)ether, 4-
chloroaniline, 2-nitro-sodiphenylamine, benzidine, di-n-octyl-phthalate, benzo(a)pyrene, indeno(l,2,3-c,d)pyrene,
dibenz(a,h)anthracene, cyanide, Ag, As, Be, Cd, Cu, Ni, Pb, Se, Zn, and Hg.
97 DPRA Document No. 00018887. Letter from Richard Boice to Dick Ruelle of USFWS regarding Crab Orchard
Lake RI/FS, dated February 18, 1987. The letter reports that the data for the following constituents are not useable:
2-butanone, vinyl acetate, 4-methyl-2-pentanone, aniline, bis(2-chloro-isopropyl)ether, 4-chloroaniline, 2-nitro-
sodiphenylamine, benzidine, di-n-octyl-phthalate, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, dibenz(a,h)anthracene,
cyanide, Ag, As, Be, Cd, Cu, Ni, Pb, Se, Zn, and Hg.
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The name "Plating" Pond was based on hearsay and is probably inaccurate. However, site 15
was a pond (approximately 50 feet by 30 feet) that had an inlet pipe located on the north side of
the pond. The origin of this pipe was not found, and the outlet portion was removed during
remediation. (Site 15 was remediated as part of the Metals Areas Operable Unit.) It is actually
just south of Area 7 which is an area not discussed as part of this report. Also, remediated sites
are not discussed in this report. However, Site 15 is discussed here because the source of the
effluent that was discharged to the pond was probably a facility in Area 7.

One composite surface water sample (15-1), one composite sediment sample (15-2), and one
groundwater sample (15-3) were collected at Site 15 as part of the O'Brien & Gere RI (Figure 2-
2). Both the surface water and sediment samples were collected form the perimeter of the pond
and the groundwater sample was collected downgradient of the pond. Barium, boron, calcium,
iron, magnesium, manganese, and sodium were detected in the surface water sample (15-1).
Barium (4 ug/L) exceeded USEPA ECOTOX thresholds (3.9 ug/L). There are no PA screening
criteria for boron (70 ug/L), calcium (8,500 ug/L), magnesium (2,000 ug/L), and sodium (1,200
ug/L).

Arochlor- 1260, alpha endosulfan, aluminum, barium, boron, calcium, chromium, iron,
magnesium, manganese, molybdenum, sodium, titanium, and vanadium were detected in the
sediment sample (15-2) (all sediment results are reported in dry weight). Arochlor-1260 (415
ug/kg) exceeded USEPA ECOTOX thresholds, Region IV Sediment Screening values, and
Canadian Sediment Quality Guidelines (CSEQGs). Chromium (508 mg/kg) exceeded USEPA
ECOTOX thresholds, Region IV Sediment Screening values, and CSEQGs. There are no PA
screening criteria for alpha endosulfan (415 ug/kg), aluminum (15,800 mg/kg), barium (117
mg/kg), boron (83.3 mg/kg), calcium (2,990 mg/kg), iron (43,400 mg/kg), magnesium (2,070
mg/kg), manganese (498 mg/kg), molybdenum (20 mg/kg), sodium (60 mg/kg), titanium (238
mg/kg), and vanadium (35 mg/kg).

Methylene chloride, Arochlor-1254, and chromium were detected in the groundwater sample
(15-3). Methylene chloride (6 ug/L) exceeded USEPA Drinking Water Maximum Contaminant
Levels (MCLs) and New Dutchlist Groundwater Optimum Levels (DGOLs). Chromium (15
ug/L) exceeded Canadian Water Quality Guidelines (CWQGs) and DGOLs.

Site 16 -Area 7 Industrial Site

Previous to the AUS OU PA/SI, there were no samples collected from next to Buildings IN-1-3,
IN-1-4, IN-1-5 or IN-1-6. However, during the O'Brien & Gere RI, four samples were collected
from the ditch that flows northward between Buildings IN-1-3 and IN-1-4, as discussed below.

In total, there were 19 samples were collected at Site 16 (Area 7 Industrial Park) during the
O'Brien & Gere RI: five composite surface water samples, five composite sediment samples, and
nine composite soil samples. As stated previously, four of those samples were located within the
area which is part of this additional investigation: 16-1 (surface water), 16-2 (sediment), 16-18
(surface water), and 16-19 (sediment). Refer to Figure 2-2.
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Two samples were located downstream of Area 7 in the drainage ditch: composite surface water
sample 16-18, and composite sediment sample 16-19. Acetone, methylene chloride, aldrin,
dieldrin, and magnesium (both total and filtered) were detected in the surface water sample.
Acetone and methylene chloride were detected below PA screening criteria. Aldrin (0.17

micrograms per Liter (ug/L)) exceeded the IEPA General Use Surface Water Quality Human
Health criterion and dieldrin (0.54 ug/L) exceeded the Ecological Direct Pathway Toxicity
Reference Value (TRV) for surface water. Both aldrin and dieldrin are considered potentially

bioaccumulative chemicals. Magnesium (total) (23,700 ug/L) exceeded background. There are
no PA screening criteria for filtered magnesium (26,300 ug/L).

In the sediment sample (16-19), acetone, methylene chloride, di-n-butyl phthalate, and total
magnesium were detected. Acetone and magnesium were detected below PA screening criteria.
Methylene chloride (18 micrograms per kilogram (ug/kg)) exceeded the USEPA Region IX

Migration to Groundwater PRG (dilution attenuation factor ((DAF)=l)). Di-n-butyl phthalate
was detected at 1,600 ug/kg and is considered as a potentially bioaccumulative chemical.

Two samples were collected from the drainage ditch between Buildings IN-1-3 and IN-1-4:
composite surface water sample 16-1 and composite sediment sample 16-2. In the surface water
sample, barium, boron, calcium, iron, magnesium, manganese, and sodium were detected. Boron
and manganese were detected below PA screening criteria. Barium (69 ug/L, calcium (74,700
ug/L), iron (300 ug/L), magnesium (25,600 ug/L), and sodium (28,300 ug/L) exceeded

* background. Refer to Figure 2-2.

In the sediment sample (16-2), alpha endosulfan, aluminum, barium, boron, calcium, chromium,

cobalt, iron, magnesium, manganese, sodium, titanium, and vanadium were detected. Boron,
cobalt, iron, and sodium were detected below PA screening criteria. Alpha endosulfan (137

ug/kg) and manganese (929 milligrams per kilogram (mg/kg)) exceeded the ecological direct
pathway TRV for surface water. Aluminum (12,900 mg/kg), calcium (7,320 mg/kg), chromium
(20 mg/kg), magnesium (2,840 mg/kg), and vanadium (36 mg/kg) exceeded background.
Chromium and barium (104 mg/kg) also exceeded the USEPA Region IX Migration to
Groundwater PRG (DAF=1). There are no PA screening criteria for titanium (148 mg/kg).

Site 16 was later addressed further as part of the MISCA OU RI.

2.3.2 Golder and Associates Phase I Remedial Investigation (Miscellaneous Areas Operable Unit),
1993

Site 16

Several samples were collected from Site 16 during the Phase I RI done by Golder and
Associates in 1993. However, none of these samples were located in the portion of Area 7 that is
under investigation in this report.
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2.3.3 Woodward Clyde Consultants Remedial Investigation (Miscellaneous Areas Operable Unit),
1996

Site 16

Several samples were collected from Site 16 during the Phase II RI done by Woodward-Clyde in
1996. However, none of these samples were located in the portion of Area 7 that is under
investigation in this report.

2.3.4 USFWS Preliminary AssessmentlSite Inspection (AUS OU), 2001 (prepared by URS
Corporation)

Area 7- (AUS-OA07)

Thirty soil samples were collected throughout Area 7 as part of the AUS OU PA/SI. Fourteen9 8

soil samples were collected within the additional investigation area discussed as part of this
report (Figure 2-3). Samples AUS-OA07-001 through AUS-OA07-003 were collected from the
perimeter of Building IN-1-6 and were analyzed for pesticides. Sample AUS-OA07-004 was
collected from the former location of possible ASTs located adjacent (west) of Building IN-1-5.
This sample was analyzed for pesticides as well. Sample AUS-OA07-005 was collected from the
north perimeter of Building IN-1-5 and was analyzed for pesticides. Sample AUS-OA07-006
was collected from the northeast perimeter of Building IN-1-4 and was analyzed for volatile
organic compounds (VOCs), semi-volatile organic compounds (SVOCs), and inorganics.
Finally, sample AUS-OA07-025 was collected from the main drainage ditch, slightly northwest
of Building IN-1-3. This sample was analyzed for VOCs and PCBs.

All 001 through 005 had multiple exceedances of screening criteria for pesticides in both the 0-6"
and the 2' samples. Some pesticides were detected at very high levels, such as high as 520,000
ug/kg for aldrin (Sample 002) and 290,000 ug/kg for dieldrin (Sample 004) which is the highest
level detected in Area 7. This sample was taken from the former location of possible USTs.
Many of pesticide samples exceeded several human health and ecological screening criteria
Refer to Figure 2-3 for sample locations, detections, and exceedance information.

VOCs in Sample 006 were not detected; however, SVOC constituent benzo(g,h,i)perylene was
detected at 130 ug/kg (at 2') and is considered a potentially bioaccumulative chemical.

Trichloroethylene (TCE) (21 ug/kg) was the only VOC detection in Sample 025 which was
located in the drainage ditch. TCE in this sample exceeded the USEPA Region IX Migration to
Groundwater PRG (DAF=1). No PCBs were detected. Several inorganic compounds were
detected. Iron (22,100 mg/kg) exceeded both the background and the Ecological Direct
Exposure Pathway TRV for soil.

98 Two soil samples were taken from each of seven locations, one from 0-6" and one from 2 feet below ground
surface.
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U URS conducted a Site Inspection at AUS-OA07 from May 10 through May 11, 2000. The
rationale for sample locations, media, and analytes was presented in the Field Sampling Plan
(FSP)99 for the AUS OU PA/SI. In March of 2001, additional sampling was conducted at this
site. Because of sampling errors from the March 2001 event, in May of 2001, several of the
March 2001 samples were re-collected. The rejected data are identified in Appendix A and are
not included in the tables in this report.

The March/May 2001 sample locations that surrounded the four buildings included in the
additional investigation are shown on Figures 3-1 through 3-4. Survey coordinates for all sample
locations in this portion of Area 7 (except for the sample locations inside of the buildings) are
listed in Table 3-1. Table 3-2 lists the sample locations and the matrix sampled at that location.
Soil, sediment, surface water, dust, wipe, and air samples were collected during this
investigation.

3.1 OBSERVATIONS DURING SITE VISIT

A site reconnaissance was done in spring of 1999, for all of Area 7. In March of 2001, a second
site reconnaissance was done for Buildings IN-1-3, IN-1-4, IN-1-5 and IN-1-6. This site
reconnaissance looked more closely at these buildings and included both the interiors of the
buildings as well as the exteriors and the areas surrounding these buildings. The first site
reconnaissance only included the exteriors and the areas surrounding the buildings. The
following observations were noted during these site reconnaissances for the buildings included as

part of this additional investigation.

3.1.1 Building IN-1-3

Interior of Building

The concrete floors of the building have some cracks in them and they are somewhat dusty. In
the southeast corner of the building there is evidence of possible 55-gallon drum storage on the
floor. In the southwest corner of the building, there is some evidence of smaller drum storage,
with some staining evident around the possible smaller drums. There is some possible oil
staining located near the entrance garage door; however, there is no evidence of drums in this
area. According to Mr. Laurel Johns'00, this building does not flood.

The walls are metal and held up by wooden braces. They do not appear to have been insulated at
any time. The wooden braces and the trusses have some dust on them. Overall, the building is
not excessively dusty.

99 U.S. Fish & Wildlife Service, Department of the Interior, March 2000, Draft Final Field Sampling Plan Site Inspection,
Additional and Uncharacterized Sites Operable Unit, Crab Orchard National Wildlife Refuge Superfund Site, Marion, Illinois
_Villiamson County), prepared by URS Corporation.

Laurel Johns is a Maytag employee. Maytag leased Building IN-1-3 at the time of the interview.
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Exterior of Building 0
Along the east side of the building, there is a low spot which was dry at the time of the site visit.
To the north of the building, there is a drainage ditch that runs westward approximately 15-20
feet north of the railroad loading dock. This ditch contains some water and it drains into the
creek that runs generally northward through the center of Area 7. There is a newer concrete
driveway on the south side, western end of the building. There is a low spot that was created just
west of this driveway, likely as a result of construction of the driveway. This low spot contained
no standing water.

3.1.2 Building IN-1-4

Interior of Building

Only the western three fourths of the building were visually inspected during the site
reconnaissance. The eastern quarter of the building was inaccessible. The building appears to
have an insulated, dropped ceiling.

The concrete floors of the building have some cracks in them and are somewhat dusty. There are
some large (likely 55-gallon sized) and smaller drum markings on the floors in the center and
near the western end of the building. There is some possible oil staining around the drum
markings in the center of the building. The building is kept swept by the FWS Fisheries
Department. When it rains, water comes into the western end of the building via the second
garage door from the west end. The building's floor elevation at the western end of the building 0
is lower than the ground surface outside this garage door, and the garage door does not close
completely, thus allowing water to enter.

The walls are metal, held up by wooden braces, and the building may have been insulated at one
time. The wooden braces and the trusses have some dust on them. Overall, the building is not
excessively dusty.

Exterior of Building

To the north of the building there is a drainage ditch that runs eastward approximately 15-20 feet
north of the railroad loading dock. This ditch contains some water and it drains into the creek,
which runs generally northward through the center of Area 7. A second drainage ditch starts
near the southeasternmost corner of the building and it also drains eastward into the same creek.

There was a horizontal AST observed on the east end of the railroad loading dock that is located
on the north side of the building. This AST was approximately six feet long and approximately
four feet in diameter, and its owner and contents are unknown. It is rusted and there is black
staining on the loading dock beneath this tank which appears to be from leakage from the tank.
This black material has also stained some of the soils next to the loading dock.
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3.1.3 Building IN-1-5

Interior of Building

The concrete floors of the building have some cracks in them and they are very dusty with both
grain and sawdust on the floor. There are some smaller drum marks and small container
markings on the floors of this building - mostly along the walls and near the western end of the
building. There is some staining around some of the smaller drum markings. It appears that
portions of the floor have been painted in the past especially at the eastern end of the building
and the floor is corroded in places.

The walls are metal, held up by wooden braces and it appears that the building was insulated at
one time, as some insulation still remains in places. The metal walls are dusty and the wooden
braces also have much dust on them. The trusses contain a lot of dust also. Overall, the building
is very dusty, with most of the dust located in the western end of the building.

Exterior of Building

To the north of the building, there is a drainage ditch that runs eastward approximately 15-20
feet north of the railroad loading dock. This ditch contains some water and it drains into the
creek, which runs generally northward through the center of Area 7.

Just to the west of this building is an area of black-stained soil. Drainage in the area of this black
soil drains northward towards the drainage ditch that flows eastward along the north side of this
building. The 1951 aerial photograph shows very linear, parallel objects in the area of the black-
stained soil. It is possible that these objects could be ASTs; however, this is just speculation.

3.1.4 Building IN-1-6

Interior of Building

The concrete floors of the building have some cracks in them and they are a little dusty. There
are some smaller drum markings on the floors throughout the building, mostly along the walls of
the building and at either end of the building. There are also some smaller container markings at
the western end of the building. The floor is somewhat corroded in areas and it is kept swept by
the tenants.

The walls are metal, held up by wooden braces and it appears that the building was insulated at
one time, as some insulation still remains in places. The metal walls are dusty and the wooden
braces were very dusty.

Exterior of Building

To the north of the building, there is a drainage ditch that runs eastward approximately 15-20
feet north of the railroad loading dock. This ditch contains some water and it drains into the
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creek, which runs generally northward through the center of Area 7. There was a low spot with
standing water located just to the west of the northwest corner of the building.

3.2 FIELD INVESTIGATION

Sampling was done in accordance with the sampling procedures outlined in the AUS OU FSP,
except as noted.

3.2.1 Building IN-1-3

Soil Sampling

GLT&T used Building IN-1-3 for storage of pesticides for about five years. Pennzoil also
reportedly occupied this building and they may have used this building for warehousing motor
oil, and for barrel washing operations, and/or as an oil products distributorship. To evaluate
possible contamination from these and other operations in this building, three soil samples were
collected from next to the building. Two were located along the back dock on the north side of
the building (OA07-071 and OA07-076). The third sample (OA07-073) was located along the
south side of the building, just east of a concrete driveway. This location appears to have been a
former entranceway to the building as observed in both the 1965 and 1971 aerial photographs.

Wipe and Dust Sampling

One dust sample and two wipe samples were collected from inside Building IN-1-3. Initially a
dust sample (OA07-099) was collected by sweeping an area in the southwest corner of the
building. After dust sampling was completed, wipe sampling was done. A floor wipe sample
(OA07-095) was collected from the southeast comer of the building and a metal wall wipe
sample (OA07-094) was collected from the southern wall near the southeast corner of the
building.

3.2.2 Building IN-1-4

Soil Sampling

During the site reconnaissance an aboveground storage tank with staining on the ground next to
it was observed northeast of Building IN-1-4. Samples OA07-006 and OA07-060 were collected
from the stained area next to this AST. The origin of this tank is not known.

GLT&T used Building IN-1-4 for storage of pesticides for at least ten and possibly twenty years.
Pennzoil also reportedly occupied this building and they may have used this building for
warehousing motor oil, and for barrel washing operations, and/or as an oil products
distributorship. As a result, soil samples were collected from the areas surrounding this building.

Samples OA07-054 (located next to southwest corner of building), OA07-057 (located next to the
second garage door on the east side of the building), and OA07-061 (located next to the southeast
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comer of the building) were collected along the south side of Building IN-1-4. All of these

locations could have potentially received spilled materials.

Samples OA07-053 (located near the northwest corner of the building), OA07-056 (located near

the center of the building), and OA07-060 (located near the northeast corner of the building-next

to the AST) were located along the back dock of this building. There is a shallow, east-flowing

drainage ditch that parallels the north side of the building. Four samples were collected from this

shallow drainage ditch: OA07-052 (located near OA07-053), OA07-055 (located north of OA07-

056), OA07-059 (located north of OA07-060), and OA07-062 (located midway between Building

IN-1-4 and the main drainage ditch/intermittent stream that runs northward through Area 7).

North of sample location OA07-059, sample OA07-058 was collected from a grassy area at the

base of the treeline that is north of the drainage ditch. This treeline is elevated.

Wipe and Dust Sampling

One dust sample and two wipe samples were collected from Building IN-1-4. Initially a dust

sample (OA07-098) was collected by sweeping an area in the northwest quarter of the building

(near the northern wall). After dust sampling was completed, wipe sampling was done. A floor

wipe sample (OA07-093) was collected from the southwest quarter of the building and a metal

wall wipe sample (OA07-092) was collected from the southern wall, west of the southwest corner

of the building.

* 3.2.3 Building IN*1-5

Soil Sampling

GLT&T used Building IN-1-5 for storage of pesticides for twenty years. Central Fixtures

Manufacturing Company/Cubicon Corporation also reportedly occupied this building for

woodworking.

Samples OA07-046 (located next to the southwest corner of the building), OA07-048 (located

near the center of this building) and OA07-051 (located next to the southeast corner of the

building) were collected along the south side of Building IN-1-5. All of these locations could

have potentially received spilled materials.

Just north of sample location OA07-046, was an area of black-stained soil. This area of black

stained soil appears to coincide with the location of four possible ASTs that were observed in the

1951 aerial photograph. Sample locations OA07-004 and OA07-045 were located within the area

of black-stained soil and sample location OA07-044 was located just north (down slope) of the

area of black-stained soil. Sample location OA07-040 was located just west of the area of black-
stained soil.

Samples OA07-043 (located near the northwest corner of the building), OA07-005 (located near

the center of the building) and OA07-050 (located near the northeast comer of the building) were

located along the back dock of this building. There is a shallow, east-flowing drainage ditch that
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parallels the north side of the building. Three samples were collected from this shallow drainage
ditch: OA07-042 (located near OA07-043), OA07-047 (located north of OA07-005), and OA07-
049 (located north of OA07-050). North of sample location OA07-042, sample OA07-041 was
collected from a grassy area at the base of the treeline that is north of the drainage ditch. This
treeline is elevated.

Wipe and Dust Sampling

One dust sample and three wipe samples were collected from Building IN-1-5. Initially a dust
sample (OA07-097) was collected by sweeping an area in the northeast quarter of the building
(near the northern wall). After dust sampling was completed, wipe sampling was done. A floor
wipe sample (OA07-091) was collected next to the west wall of the building. A wooden wall
wipe sample (OA07-090) was collected from wooden bracing on the southern wall near the
southeast corner of the building. A metal wall wipe sample (OA07-089) was collected from the
west wall of this building.

3.2.4 Building IN-1-6

Soil Sampling

GLT&T used Building IN-1-6 for storage of pesticides for twenty years. Central Fixtures
Manufacturing Company/Cubicon Corporation also reportedly occupied this building for
woodworking.

Sample OA07-032 is located on the west side of Building IN-1-6. Sample OA07-031 is located
northwest of Building IN-1-6, upstream of the area likely to receive drainage from this building.
Samples OA07-033 (located next to southwest corner of building), OA07-036 (located near the
center of this building) and OA07-039 (located next to southeast corner of building) were
collected along the south side of Building IN-1-6. All of these locations could have potentially
received spilled materials.

Samples OA07-001 (located in a low spot near the northwest corner of the building), OA07-002
(located approximately fifty feet east of the northwest corner of the building) and OA07-038
(located approximately fifty feet west of the northeast corner of the building) were located along
the back dock of this building. There is a shallow, east-flowing drainage ditch that parallels the
north side of the building. Three samples were collected from this shallow drainage ditch:
OA07-003 (located in the ditch, just north of the northeast corner of the building), OA07-035
(located north of OA07-002) and OA07-037 (located north of OA07-038). North of sample
location OA07-035, sample OA07-034 was collected from a grassy area at the base of the treeline
that is north of the drainage ditch. This treeline is elevated.
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Wipe and Dust Sampling

One dust sample and seven wipe samples were collected from Building IN-1-6. Initially a dust
sample (OA07-096) was collected by sweeping an area in the northwestern corner of the building
(near the west wall). After dust sampling was completed, wipe sampling was done. Two floor
wipe samples, two metal wall wipe samples, two wooden wall wipe samples (collected from
wooden bracing on walls) and one box wipe sample (collected from dust on top of a box) were
collected from this building. The first floor wipe sample (OA07-087) was collected from the
northwestern corner of the building (where there were drum markings on the floor). The second
floor wipe sample (OA07-086) was collected from the northeastern corner of the building (where
there were drum markings on the floor, along with an oily residue).

The first wooden wall wipe sample (OA07-083) was collected from wooden bracing on the
northern wall in the northwest quarter of the building. The second wooden wall wipe sample
(OA07-085) was collected from wooden bracing on the northern wall in the northeast quarter of
the building. The first metal wall wipe sample (OA07-082) was collected from the southern wall
in the southwest quarter of this building. The second metal wall wipe sample (OA07-084) was
collected from the eastern wall in the southeast quarter of this building. The box wipe sample
(OA07-088) was collected from a box located along the west wall of the building.

3.2.5 Main Drainage Ditch/lntermittent Stream

Sediment Sampling

There were ii sediment samples (OA07-025, OA07-063 through OA07-069, OA07-079 through
OA07-081) collected from the main drainage ditch/intermittent stream that flows northward
through Area 7 and discharges into Crab Orchard Lake.

Three samples within the main drainage ditch/intermittent stream were located within the
industrial portion of Area 7. Sample OA07-068 was located in the main drainage
ditch/intermittent stream, on the north side of the Mousertown Road culvert. Sample OA07-069
was located on the south side of this same culvert. Sample OA07-025 was located north of the
former railroad culvert, at the point where the shallow drainage ditches that parallel the north
side of Buildings IN-1-1 through IN-1-6, discharge into the main drainage ditch/intermittent
stream.

In the intermittent stream to the north of the industrial portion of Area 7, four samples were
located south of an un-named roadway (OA07-064, OA07-065, OA07-066 and OA07-067) and
three samples were located north of this un-named roadway (OA07-063, OA07-079 and OA07-
080).

One additional sample (OA07-081) was collected at the confluence of this intermittent stream
and Crab Orchard Lake.
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SECTIONTHREE FIELD INVESTIGATION INFORMATION

Surface Water Sampling

One surface water sample, OA07-025, was located north of the former railroad culvert, at the
point where the shallow drainage ditches that parallel the north side of Buildings IN-I-I through
IN- 1-6, discharge into the main drainage ditch/intermittent stream.

3.3 FIELD RESULTS

3.3.1 Site Conditions

3.3.1.1 Geologic Conditions

One groundwater monitoring well was installed in Area 7 during O'Brien & Gere's RI, however
significant geologic information from this well was not found in the report. No monitoring wells
were installed in Area 7 during the PA/SI or this investigation.

3.3.1.2 Hydrogeologic Conditions

One groundwater monitoring well was installed in Area 7 during O'Brien & Gere's RI, which
indicated a groundwater elevation of 428.12 ft mean sea level (msl) in June 1987.101 No
monitoring wells were installed in Area 7 during the PA/SI or this investigation.

3.3.1.3 Hydrologic Conditions

There is a north-flowing drainage ditch/intermittent stream in roughly the middle of Area 7,
which flows toward Crab Orchard Lake. The north-flowing drainage ditch collects drainage
from smaller east-west flowing ditches throughout Area 7.

There are no permanent water bodies located in Area 7.

3.4 CHEMICAL RESULTS

A full data validation was completed for all constituents in all samples, where applicable. Data
validation reports are included in Appendix A. This validation was performed to assess whether
the data are suitable for their intended use using applicable sections from the U.S. EPA guidance
documents "National Functional Guidelines for Organic Data Review", (October 1999), and
"Laboratory Data Validation Functional Guidelines for Inorganic Analyses," (USEPA, 1994).
The data validation included validation of duplicate samples obtained in accordance with the
QAPP. Based on the criteria outlined, the results reported for all analyses performed as part of
the Area 7 supplemental investigation are judged to be valid and it is recommended that they
should be accepted as qualified.

"" O'Brien & Gere. 1988. Remcdial Investigation Report - Crab Orchard National Wildlife Refuge, Volume I, Final Report,
Figure 34-4.
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Tables 3-3 through 3-7 list the chemicals detected in AUS-OA07 during this investigation for
each sample matrix, along with the frequency and range of detections. Table 3-8 shows the
results of the dioxin/furan toxicity equivalents that were calculated for soil samples.

Sample results are presented in figures as follows:

* Figure 3-1 - pesticide results for soil and sediment samples collected from 0 to 6 inches
below ground surface and for the surface water sample,

* Figure 3-2 - pesticide results for soil and sediment samples collected from depths deeper
than 6 inches,

* Figure 3-3 - pesticide results for wipe and dust samples collected from the interiors of the
buildings, and

* Figure 3-4 - organics (except pesticides) and inorganic results for all soil and sediment
samples, and for the surface water sample.

3.5 AIR SAMPLING RESULTS SUMMARY

Air samples were collected to correspond with each dust sample.

Building IN-1-3 - Air Sample OA07-099
Building IN1-1-4 - Air Sample OA07-098
Building IN-1-5 - Air Sample OA07-097
Building IN-1-6 -Air Sample OA07-096

Air sampling was performed to estimate the amount of dust that workers in the buildings might
be exposed to. The air sampler, which is worn by one of the sampling personnel, creates a
vacuum which pulls in air in the vicinity of the worker. The air passes over a filter which
collects the dust.

The air sampler measures the volume of air that passes through the filter. The filter is weighed
in a laboratory before and after sampling to determine the mass of dust in the volume of air that
passed through the filter. These data are then used to calculate an average dust concentration
during the time of the sampling (average dust concentration = dust mass collected/air volume
measured by sampler). For each building, air was sampled during the approximately 20 minutes
it took the sampling crew to sweep up a dust sample, collect it in a jar, label and seal the jar, and
prepare the chain of custody. About five minutes of this time was spent sweeping. The
measured dust concentrations for each building are as follows:

Building IN-1-3 - 11.0 mg/cubic meter
Building IN-1-4 -3.0 mg/cubic meter
Building IN-1-5 -6.7 mg/cubic meter
Building IN-1-6 6.9 mg/cubic meter
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SECTIONFOUR SCREENING RISK ASSESSMENT

Results of the screening are presented in Tables 4-1 through 4-6 as follows:

* Table 4-1--human health screening of soils,
* Table 4-2--ecological screening of soils,
* Table 4-3--human health screening of sediment,
* Table 4-4--ecological screening of sediment,
* Table 4-5--human heal screening of surface water, and
* Table 4-6--ecological screening of surface water.

Each table lists the maximum detected concentration for each constituent analyzed at AUS-OA07
during this additional investigation. The screening results are presented in the tables in terms of
hazard quotients (HQs). The HQ for any chemical detected, for any particular screening
criterion is simply the ratio of the maximum detected concentration to the screening
concentration. For human health for carcinogens, a screening level "cancer risk" is calculated
instead of an HQ. Chemicals that exceeded the screening criteria are identified as chemicals of
potential concern (COPCs for human health risk) or chemicals of potential ecological concern
(COPECs for ecological risk).

In cases where the chemical was analyzed but not detected, the HQ is the ratio between the
maximum reporting limit and the screening concentration. Chemicals not detected are identified
with a "U" or a "UP' qualifier in the qualifier column. Some of these may have HQ values that
exceed one, they are not identified as COPCs/COPECs, but rather as uncertainties.

In Figures 3-1 through 3-4, a shading convention is used that indicates exceedances of particular
screening criteria. These criteria are indicated by the code in the analytical results labels on the
figures. Duplicate results are shown only if the duplicate result for an analyte exceeded the
screening criteria and the result from the original sample did not; or, if the analyte was detected
in the duplicate and not in the original sample. Since in the screening process results which are
qualified as estimated (coded with "J") are treated the same as unqualified results, data qualifiers
are not included in the results shown in the figures. Refer to Tables 4-9 through 4-13 for data
qualifiers.

Tables 4-7 (human health) and 4-8 (ecological) list all the analytes and corresponding media
sampled and indicate whether each is a COPC (or COPEC), not a COPC (or COPEC), or an
uncertainty. The codes in the tables indicate the rationale for each classification. All COPCs
(Table 4-7) and COPECs (Table 4-8) are shaded in the tables.
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SECTIONFOUR SCREENING RISK ASSESSMENT

4.1 HUMAN HEALTH RISK

4.1.1 Soil/SedimentlDust

Human health screening results for soil and sediment samples are presented in Tables 4-1 and 4-
3, respectively. Soil screening values were conservatively used to screen the sediment samples
as well as the dust samples. For carcinogens, a cancer risk was calculated using the USEPA
Region 9 Industrial Soil PRGs as screening values. The cancer risk was derived by calculating a
ratio of the maximum detected concentrations, or the maximum reporting limits, to their
appropriate screening values. These ratios were then multiplied by 1 x l . In addition, ratios
were calculated using the USEPA Region 9 Industrial Soil PRG for Toxins, the USEPA Region
9 Migration to Groundwater Criteria (DAF=1), the Illinois Tiered Approach to Corrective Action
Objectives (TACO) Industrial/Commercial Soil Ingestion Criteria, the Illinois TACO
Construction Worker Soil Ingestion Criteria, and the Illinois TACO Class I Soil Component of
Groundwater Criteria.

4.1.2 Surface Water

Human health risk screening results for chemicals in surface water from this area are presented
in Table 4-5. The maximum concentrations from this area were screened against the Illinois
General Use Surface Water Quality Criteria - Human Health.

4.2 ECOLOGICAL RISK

4.2.1 Soil/Dust

Ecological screening results for soil samples are presented in Table 4-2. Soil screening values
were conservatively used to screen the dust samples as well. Soil screening concentrations for
direct exposures were developed using toxicity reference values TRVs derived from several
sources, including the following:

* USEPA (2000)102
* Environment Canada (1995)103
* Talmage et aL (1999)104
* Efroymson et al (1 997a, 1997b)'05

102 USEPA. 2000. Ecological Soil Screening Level Guidance (Draft). USEPA Office of Emergency and Remedial Response,
Washington, DC.
103 Environment Canada. 1995. Toxicity Testing of NCSRP Priority Substances for Development of Soil Quality Guidelines for
Contaminated Sites. Guidelines Division, Evaluation and interpretation Branch, Environmental Conservation Directorate,
Environment Canada. Hull, Quebec.
104 Talmage, S.S., D.M. Opresko, C.J. Maxwell, C.J.E Welsh, F. M. Cretella, P.H. Reno, and F. B. Daniel. 1999. Nitroaromatic
Munition Compounds: Environmental Effects and Screening Values. Rev Environ. Contam. Toxicol 161:1-156.
105 Efroymson, R.A., M.E. Will, G.W. Suter II, and A.C. Wooten. 1997a. Toxicological Benchmarks for Screening Contaminants
of Potential Concern for Effects on Terrestrial Plants: 1997 Revision. Oak Ridge National Laboratory, Oak Ridge, Tennessee.
ES/ER/TM-851R3.
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SECTIONFOUR SCREENING RISK ASSESSMENT

* CCME (1999)106S MHSPE (1994)107
Other sources

A detailed discussion of the screening concentration selection is presented in Appendix G of the

AUS OU PA/SI Report dated September 2001.

The screening approach for ingestion pathway exposures was based on the potential for a

chemical to bioaccumulate. The potential for a chemical to bioaccumulate was based on the

organic chemical-specific octanol-to-water partitioning coefficient (K,), which provides an

indication of the lipophilicity of an organic chemical, and its potential for sequestration in

biological tissue. The document Assessment and Control of Bioconcentratable Contaminants in

Surface Waters (USEPA 1991)108 used a log KoI of 3.5 as a target threshold value indicative of

bioaccumulative chemicals to target organic chemicals of greatest concern. Using this as a

guideline, organic chemicals with a log Kow greater than 3.5 were considered potentially
bioaccumulative chemicals. Among inorganics, mercury and selenium were considered as

potentially bioaccumulative chemicals. Any potentially bioaccumulative chemical that is

detected was retained as a COPEC.

4.2.2 Sediment

Ecological screening results for sediment samples are presented in Table 4-4. Sources of TRVs

for evaluating direct exposures to aquatic organisms in sediments included:

* Consensus-based freshwater sediment criteria (MacDonald et al. 1999)109
• USEPA (1996 - summarized by Ingersoll et al. 1996)1 0

Ontario Ministy of the Environment and Energy (1995)11
* NOAA (1999)1 2
* Ecotox (USEPA 1996)'l'

Efroymson, R.A., M.E. Will, and G.W. Suter II. 1 997b. Toxicological Benchmarks for Contaminants of Potential Concern for

Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision. Oak Ridge National Laboratory, Oak Ridge,
Tennessee. ES/ER/TM-I 26/R2.
106Canadian Council of Ministers of the Environment. 1999. Canadian Environmental Quality Guidelines.
1
0 7 Ministry of Housing, Spatial Planning, and the Environment (MHSPE). 1994. Intervention Values and Target Values Soil

Quality Standards. Directorate General for Environmental Protection, Department of Soil Protection, The Hague, The
Netherlands.
108 USEPA 1991 . Assessment and Control of Bioconcentratable Contaminants in Surface Waters (Draft). US Environmental
Protection Agency Office of Research and Development, Washington, D.C.
'0 9 MacDonald, D.D., Ingersoll, C.G., Berger, T.A. 1999. Development and Evaluation of Consensus-Based

Sediment Quality Guidelines for Freshwater Ecosystems. MacDonald Environmental Services Ltd., British

Columbia, Canada.
1 10 Ingersoll, C.G., P.S. Haverland, E.L. Brunson, T.C. Canfirld, F.J. Dwyer, C. E. Henke, N.E. Kemble, D.R.

Mount, and R.G. Fox. 1996. Calculation and evaluation of sediment effect concentrations for the amphipod Hyalella

azteca and the midge Chironomus riparius. J. Great Lakes Res. 22(3):602-623.
"' Ontario Ministry of Environment and Energy. 1995. Ontario's Approach to Sediment Assessment and

Remediation. Second SETAC World Congress (1 6TH Annual Meeting). Vancouver, British Columbia, Canada.

1
1 2 NOAA. 1999. Screening quick Reference Tables. National Oceanic and Atmospheric Administration HAZMAT

Report 99-1, Seattle Washington.
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* Long et al (1995)1 14
* Equilibrium partitioning
* USEPA Region V Environmental Data Quality Levels (EDQLs)
* Other sources

With respect to effects levels, there are a number of potential sources and endpoints. There are
also multiple endpoints from some sources. For example, threshold effects levels (TELs) as
reported by Ingersoll et al. (1996) are the geometric mean of the 15th percentile in the effects
data set and the 50th percentile in the no-effects data set. The effects-range low (ERL) and
effects-range medium (ERM) are the 15th percentile and 5 0 th percentile values in the effects
datasets, respectively. The Probable Effects Level (PEL) is the geometric mean of the 50 th

percentile in the effects data set and the 85th percentile in the no-effects data set, and the effects
range medium is the 5 0 th percentile value of the effects dataset. A TEL or ERL is assumed to
represent a concentration below which toxic effects are rarely observed. The range between the
TEL and PEL is assumed to represent the range in which effects are occasionally observed.
MacDonald et al. (2000) developed "consensus-based" freshwater sediment screening
concentrations. Threshold effect concentrations (TECs) were developed as concentrations below
which adverse effects are not expected to occur. Probable effect concentrations (PECs) were
levels above which effects are frequently expected to occur. Among other potential screening
values, no effect concentrations (NECs - Ingersoll et al. 1996) and upper effect thresholds (UETs
- NOAA 1999) are also levels above which effects are frequently or always observed.

In deriving an ecological screening value (ESV), preference was given to the TEC, TEL and
ERL values since these are the most conservative (i.e., levels below which effects are rarely
observed). Preference was also given to freshwater-derived values (MacDonald et al. [1999],
Ingersoll et al. [1996], Ontario [1995] and NOAA [1999]) as opposed to estuarine or saltwater
(Long et al. 1995). If screening values were unavailable from the sources noted above, the
"equilibrium-partitioning" (EqP) approach was used. This used the surface water ecological
screening value and the expected partitioning between sediment and sediment pore water as
described in USEPA (1993). A detailed discussion of the screening concentration selection is
presented in Appendix G of the AUS OU PA/SI Report dated September 2001.

The screening approach for ingestion pathway exposures was the same as for soils as presented
in Section 4.2.1.

4.2.3 Surface Water

Ecological screening results for surface water samples are presented in Table 4-6. TRVs for
direct exposure by aquatic organisms in surface water were obtained from:

Illinois water quality standards

"3USEPA. 1996. ECO Update: Ecotox Thresholds. EPA-540/F-95/038. U.S. Environmental Protection Agency.
Office of Solid Waste and Emergency Response. Washington, D.C. 12pp.
114 Long, E.R., D.D. MacDonald, S.L. Smith, and F.D. Calder. 1995. Incidence of adverse biological effects within
ranges of chemical concentrations in marine and estuarine sediments. Environ. Management. 19(1): 81-97.
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* National Recommended Ambient Water Quality Criteria (USEPA 1999a)".5

* EcoTox (USEPA 1996)16
* USEPA Region IV Freshwater Screening Values (1999b)117
* Maximum Acceptable Toxicant Concentrations (MATCs) or lowest observed effect

concentrations (LOECs) obtained from the USEPA Assessment Tools for the Evaluation of
Risk database (ASTER 2000)118

* Other sources

The Illinois water quality standards are believed to be the most relevant, followed by national
recommended ambient water quality criteria. EcoTox reports values based on ambient water
quality criteria, and Tier II water quality criteria have been developed in the absence of sufficient
information to support a national recommended water quality criterion using guidelines outlined
in the Great Lakes Water Quality Initiative. Remaining sources were prioritized based on
relevance to the area and professional judgment. The detailed discussion of the approach for
selecting a single ESV from among the multiple sources is presented in Appendix G of the AUS
OU PA/SI Report dated September 2001.

The screening approach for ingestion pathway exposures was the same as for soils as presented
in Section 4.2.1.

U USEPA. 1999a. National Recommended Water Quality Criteria--Correction. Office of Water. EPA 822-Z-99-
00 1. April.
116 USEPA. 1996. ECO Update: Ecotox Thresholds. EPA-540/F-95/038. U.S. Environmental Protection Agency.
Office of Solid Waste and Emergency Response. Washington, D.C. l2pp.
".7 USEPA. 1 999b. Region IV Ecological Risk Assessment Bulletins - Supplement to RAGS. Available at
http://www.epa.gov/region4/waste/oftecser/ecolbul.htm.
118 ASTER. 2000. Assessment Tools for Evaluation of Risk Database. United States Environmental Protection
Agency, Office of Research and Development.
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5.1 AIR MONITORING SUMMARY

Using the measured dust concentrations discussed in Section 3.5, and if we assume that the dust

in the air has the same pesticide concentrations as the dust on the floor, the calculated aldrin

concentrations for each building, for the 20-minute dust monitoring periods are:

Building IN-1-3 - 0.000044 mg/cubic meter
Building IN-1-4 - 0.00042 mg/cubic meter
Building IN-1-5 -0.035 mg/cubic meter
Building IN-1-6 - 0.00014 mg/cubic meter

Air monitoring results were compared to the Occupational Safety and Health Administration

(OSHA) and the National Institute for Occupational Safety and Health (NIOSH) standards.

OSHA and NIOSH standards are applicable to workers in controlled, monitored, work places,

and are not directly applicable to this site. Both OSHA and NIOSH have exposure limits for

aldrin of 0.25 mg/cubic meter. This is the maximum average acceptable level that a worker

should be exposed to for 40 hours per week. As shown, the calculated aldrin levels for the

buildings in Area 7 are well below these limits. When dieldrin, which has the same exposure

limits, is also considered, the calculated concentrations are still well below the OSHA/NIOSH

exposure limits, even when the maximum pesticide dust detections are used with the maximum

air concentrations. However, NIOSH considers both aldrin and dieldrin as potential carcinogens

and recommends that occupational exposures to carcinogens be limited to the lowest feasible
concentrations.

OSHA and NIOSH exposure limits for DDT are 0.5 mg/cubic meter and 1 mg/cubic meter,

respectively. NIOSH classifies DDT as d potential human carcinogen and OSHA does not.

OSHA and NIOSH exposure limits for endrin are 0.1 mg/cubic meter. Neither classifies endrin

as a potential carcinogen. Based on the results from the sampling, the calculations show no

OSHA or NIOSH exceedances of exposure limits for DDT or endrin. There are no

OSHA/NIOSH published exposure limits for endrin ketone or isodrin.

The data collected do not indicate exceedances of OSHA/NIOSH standards for worker exposure

to the pesticides detected. However these standards are based on air concentrations of pesticides

and do not take into account other media and exposure pathways, nor do the exposure limits

account for the effects of multiple contaminants. Also, as noted above, OSHA and NIOSH

standards are not directly applicable to the site conditions. Aldrin, dieldrin, and DDT are

classified as potential human carcinogens by NIOSH. NIOSH recommends limiting exposure to

these chemicals to the lowest feasible levels.

In order to assist FWS understand the risk implications of worker contact with pesticides

detected inside the buildings, IEPA also calculated conservative screening levels for most of the

analyzed pesticides. IEPA suggested worker exposure be minimized to protect against both

cancer and noncancer risks since the maximum amounts of aldrin and dieldrin exceed both the
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cancer and noncancer risk-based screening level. A copy of IEPA's letter containing their
calculations and recommendation can be found in Appendix B.

5.2 ANALYTICAL RESULTS SUMMARY FOR SOIL, SEDIMENT, SURFACE WATER, DUST, AND
WIPE SAMPLES

Dust samples were compared with soil screening criteria. Wipe samples indicated the presence
of several pesticides, but results were not compared to any standards.

Chemicals that exceeded the AUS 01U PA/SI screening criteria and Refuge background (if
applicable) for soil, sediment, and surface water are listed in Table 4-14.

The following chemicals are included in Table 4-14 but were not identified as COPCs or
COPECs in the PA/SI report. These chemicals should be added to the COPC/COPEC list for
AUS-OA07.

Chemicals of Potential Concern Chemicals of Potential Ecological Concern

Soil: Soil:
* 1,2-Dichloropropane * Total xylenes
* Benzene . Acenaphthene
* Tetrachloroethylene (PCE) . 2,3,7,8-TCDD TEQ
* 4,4'-DDE
* 4,4'-DDT Sediment:
* Endrin aldehyde . Arsenic
* Gamma-chlordane . * Manganese

. Mercury
Sediment: * Selenium

. 1,2-Dichloropropane . Zinc
* Trichloroethylene (TCE) . 4,4'-DDD
. Antimony . 4,4'-DDE
* Arsenic . 4,4'-DDT
* Barium * Aldrin
. Beryllium . Dieldrin
. Chromium . Methoxychlor
* Nickel
* Selenium Surface Water:
* 4,4'-DDD * Aluminum
. Dieldrin . Hexachlorobenzene
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TABLE 2-1
AREA 7 POST-WORLD WAR 11

OPERATORS/LESSEES AND BUILDING USES
(Buildings IN-1-3, IN-1-4, IN-1-5, and IN-1-6 only)

AREA 7 YEARS OF

OPERATOR/LESSEE BUILDING OCCUPANCY INDUSTRIAL ACTIVITY IN BUILDINGS
NUMBER

Allen Industries IN-1-3 195-1957 Warehousing/production of rug underlay samples and

IN-1-4 1956-1957 warehousing of packing materials

Central Fixtures Manufacturing Company IN-1-5 1971-1972 Makes interior display cases and shelves for many kinds

(changed its name to Cubicon Corporation in IN-1-6 1971-1972 of businesses (wood working) (Cubicon manufactured

1972 - see below) 1980-1983 building fixtures)

P-1-13 1971-1973

FPI (likely Federal Prison Industries) ._-1-3 1976-1981 Warehousing of prison products

Great Lakes Terminal &Transport Corporation IN-1-3 1961-1966 Storage of packaged agricultural chemicals (pesticides)

(formerly Great Lakes Solvents, Inc. from IN- 1 -4 1951 or 1961 -

1951 through 1961) _. .. 1971

IN-1-5 1951-1971
IN-1-6 1951-1.971
P-1-13 1951-1971

Hercules Powder IN-1-3 1949-1950 Storage of linter for explosive powder production; linter

I-1-4 1949-1950 consists of cotton fibers and fuzz that escapes removal i

IN-1-5 1949-1950 the ginning operation
IN-lI-6 1949-1950

Little Egypt Grain Co. (original lease was IN-1-3 1986-1990 Storage of bushels of corn

from 1986 through 1990; the 1990 tenant list IN- 1-5 1986-1990

only showed Little Egypt Grain Co. as leasing ŽIN-1-6 1986-1990
the equivalent of one of these buildings
(unknown building number), so it is assumed
that some of the rest of these buildings were
unoccupied by that time)
Mark Twain Marine Industries IN-1 -3 1970-1971 Manufacture of boats and boat accessories

Maytag Appliances IN-I -3 Current Storage of service parts for equipment that is no longer
manufactured

MDM - the Party Shop IN- 1 -6 1998-2001 Observed during the spring of 2001 by USFWS
personnel-the building contains boxes of party supplie
(paper plates, etc.)

Midwest Woodworking & Fixture N- 1-6 1985 Unknown

Norge IN-l -2 1957-1965 Warehouse Washers/Dryers
IN-1-3 1963-1964,

1966-1967

Olin Corporation IN-I- 1971-1976 Storage of ordnance explosives and ordnance materials

Pennzoil Co. (changed name to Pennzoil IN-1-3 1971 (6 months) Warehousing motor oil and a barrel washing operation;

Products Company in 1986) . ._ and as an oil products distributorship

IN-1-4 1971 (3 months)

Pre-Hung Door Co. (Subsidiary of Marion _N-I-6 1974-1980 Manufacturing Wooden Doors

Metal and Roofing Company, Inc.)

Royal Crown (R.C.) Bottle Company IN- 1-4 1976-1990 Cola Sales/Distribution

(Hargreave, A.C.) _I___ (at least)

Southern Illinois Manufacturing Company, IN-1-6 1972-1974 Unknown

Inc. I._ . __ .

Note: References for the information in this table are found in the associated text.

Table Created By; MAM

Table Checked By: CMW
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TABLE 3-1
SURVEY COORDINATES FOR ADDITIONAL SAMPLE LOCATIONS

IN AREA 7 (AUS OA07)

SAMPLE GROUND TOP OF

LOCATION NORTHING EASTING SURFACE CASING COMMENTS
ELEVATION ELEVATION

OA07-001 371128.2 793045.8 424.83 NA
. .. .... .... . _ .......

OA07-002 371134.6 793120.2 425.2 NA
OA07-003 371159.4 793268.5 423.38 NA
OA07-004 371127.6 793355 425.02 NA
OA07-005 371155.8 793471 423.24 NA
OA07-006 371182.8 793869.6 420.84 NA
OA07-025 371218.8 794033.1 417.09 NA

OA07-031 371137.8 793008.8 424.49 NA

OA07-032 371108.3 793043.5 426.89 NA _

OA07-033 371070 793062.3 428.52 NA
OA07-034 371153.8 793118.1 425.06 NA

OA07-035 371144.1 793120 424.33 NA

OA07-036 371067 793163.7 429.01 _ NA
OA07-037 371150.6 793211.9 424.01 NA
OA07-038 371139.8 793212.1 424.5 NA
OA07-039 371079.2 793274.1 428.21 NA _

OA07-041 371176.8 793350.2 424.35 NA
OA07-042 371161.1 793351.2 423.3 NA
OA07-043 371150.8 793368.8 423.94 NA
OA07-044 371141.9 793350 425.1 NA

OA07-045 371097.6 793359.3 426.6 NA _ _

OA07-046 371088.6 793360.2 428.12 NA __

OA07-047 371168.1 793471.2 422.77 NA _-

OA07-048 371086.2 793484.3 428.12 NA
OA07-049 371174 793568 422.21 NA
OA07-050 371163 793569.8 422.71 NA
OA07-051 371094.2 793581.7 427.2 NA _

OA07-052 371179.8 793663.8 421.5 NA _

OA07-053 371168.6 793675.8 422.06 NA

OA07-054 371102.7 793674.5 423.08 NA
OA07-055 371193.1 793773.8 420 NA
OA07-056 371175.8 793777.5 421.56 NA
OA07-057 371107.6 793828.2 423.31 NA
OA07-058 371209 793873.7 418.86 NA
OA07-059 371198.5 793873.7 419.25 NA

OA07-060 371182.2 793873.5 421.35 NA
OA07-061 371113.3 793890.7 421.73 NA
OA07-062 371196.9 793959.1 420.76 NA
OA07-063 371627.1 793562.2 411.55 NA
OA07-064 371533.4 793637.8 411.87 NA
OA07-065 371505.9 793671.3 411.85 NA
OA07-066 371447.5 793750.3 412.92 NA
OA07-067 371388.2 793834.6 412.78 NA
OA07-068 371115.7 794064.1 416.92 NA0
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TABLE 3-1
SURVEY COORDINATES FOR ADDITIONAL SAMPLE LOCATIONS

IN AREA 7 (AUS OA07)

SAMPLE GROUND TOP OF
LOCATION NORTHING EASTING SURFACE CASING COMMENTS

ELEVATION ELEVATION
OA07-069 371047.8 794084.3 416.92 NA
OA07-071 371200.5 794183 420.72 NA
OA07-073 371128.9 794220.5 422.53 NA
OA07-076 371205.3 794269.1 420.25 NA
OA07-079 372260.9 793384 408.97 NA
OA07-080 372618.4 793554 407.07 NA
OA07-081 373060.4 793599.3 1 404.41 NA __ _ __

NA - Not Applicable

Table Created By: MAM

Table Checked By: MAM
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TABLE 3-2
MATRICES SAMPLED AT EACH ADDITIONAL SAMPLE LOCATION IN AREA 7 (AUS-OA07)

SOIL SEDIMENT SURFACE DUST WIPE AIR
AUSOA0-00 AUS-A07-025 AS-OA07-09WATER AU-0 0 MONITORING
AUS-0A07-OO1 AUS-0A07-025 AUS-0A07-025 IAUS-0A07-096 AUS-0A07-082 AUS-0A07-096
AUS-OA07-002 AUS-OA07-063 AUS-OA07-097 AUS-OA07-083 AUS-OA07-097
AUS-OA07-003 AUS-OA07-064 . _ AUS-OA07-098 AUS-OA07-084 AUS-OA07-098

AUS-OA07-004 AUS-OA07-065 AUS-OA07-099 _AUS-OA07-085 AUS-OA07-099
AUS-OA07-006 AUS-OA07-066 AUS-OA07-086

__ ___ ............................. _ _ .. ..__ ...... .... .... _~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ......

AUS-OA07-005 AUS-OA07-067 AUS-OA07-087
AUS-OA07-031 AUS-OA07-068 AUS-OA07-088
AUS-OA07-032 AUS-OA07-069 _ ___ AUS-OA07-089
AUS-OA07-033 AUS-OA07-079 AUS-OA07-090
AUS-OA07-034 AUS-OA07-080 __ _ AUS-OA07-091 
AUS-OA07-035 AUS-OA07-081 AUS-OA07-092
AUS-0A07-036 AUS-_A07-093
AUS-OA07-037 AUS-OA07-094
AUS-OA07-038 AUS-OA07-095
AUS-OA07-039AUS.. A07-04 0 __... ----_=-=--- __
AUS-OA07-040 ___ . __ ___ 

AUS-OA07-041
AUS-OA07-042
AUS-OA07-043

AUS-OA07-045
AUS-OA07-046
AUS-OA07-047 _ _. __ =
AUS-OA07-048
AUS-OA07-049 _ __ _ _ . . _ ____ _
AUS-0A07-0 50 _ I _ _-_-

AUS-OA07-051 -1 _ __ _

AUS-OA07-052
AUS-OA07-053 ___ _

AUS-OA07-054
AUS-OA07-055 _ _. = =__= 

AUS-OAO7 056____ ____
AUS-OA07-057U_ __ _ __.

AUS-OA07-058 _ _ __ ___ ___ ___ ___

AUS-OA07-059
AUS-OA07-060_ .

AUS-OA07-061
AUS-OA07-062
AUS-OA07-071 

S-OA7-73.......
AUS-OA07-076 j _-__-_._ . _ __

Table Created By: MAM

Table Checked By: CMW
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TABLE 3-3
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OPERABLE UNIT

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

CONSTITUENT DETECTIONS RANGE OF DETECTIONS

VOLATILE ORGANIC COMPOUNDS
1 ,2-Dichloropropane _ 5/10 20 ug/kg to 660 ug/kg
Acetone 8/10 9 ug/kg to 24 ug/kg
Benzene 3/10 7 ug/kg to 8 ug/kg =

Chlorobenzene 3/10 13 ug/kg to 48 ug/kg

Ethylbenzene 2/10 27 ug/kg to 41 ug/kg

Styrene 2/10 21 ug/kg to 28 ug/kg
Tetrachloroethene 2/10 15 ug/kg to 48 ug/kg
Toluene 3/10 4 ug/kg to 11 ug/kg
Xylene (total) _ 3/10 200 ug/kg to 4,500 ug/kg
SEMI-VOLATILE ORGANIC COMPOUNDS

Acenaphthene 2/17 150 ug/kg to 320 ug/kg
Acenaphthylene 3/17 95 ug/kg to 420 ug/kg
Anthracene 3/17 2.8 ug/kg to 87 ug/kg
Benzo(a)Antiracene 4/17 8.2 ug/kg to 100 ug/kg
Benzo(a)Pyrene 2/17 10 ug/kg to 17 ug/kg
Benzo(b)Fluoranthene 4/17 5 ug/kg to 21 ug/kg
Benzo(g,h,i)Perylene 2/17 15 ug/kg to 130 ug/kg
Benzo(k)Fluoranthene 4/17 2.7 ug/kg to 11 ug/kg
Bis(2-ethylhexyl) Phthalate 1/13 2,500 ug/kg
Chrysene 4/17 10 ug/kg to 81 ug/kg __

Fluoranthene 4/17 28 ug/kg to 620 ug/kg
Fluorene 2/17 55 ug/kg to 210 ug/kg
Indeno(1,2,3-cd)Pyrene _ 2/17 ug/kg to 14 ug/kg
Naphthalene 2/17 150 ug/kg to 330 ug/kg
Phenanthrene 4/17 24 ug/kg to 360 ug/kg
Pyrene 4/17 120 ug/kg to 330 ug/kg
PESTICIDES

4,4'-DDD 28/91 1.5 ug/kg to 12,000 ug/kg
4,4'-DDE 17/91 3 ug/kg to 4,800 ug/kg
4,4'-DDT 32/90 1 ug/kg to 1 00,000 ug/kg
Aldrin 63/90 1.7 ug/kg to 1,300,000 ug/kg

Alpha Endosulfan 4/91 0.62 ug/kg to 12 ug/kg
Alpha-Chlordane 7/91 0.66 ug/kg to 490 ug/kg
Beta BHC (Beta Hexachlorocyclohexane) 2/91 1.3 ug/kg to 8.4 ug/kg
Beta Endosulfan 2/91 5.3 ug/kg to 18 ug/kg
Dieldrin 78/91 2 ug/kg to 290,000 ug/kg
Endosulfan Sulfate 1/91 7.7 ug/kg
Endrin 30/92 5.4 ug/kg to 12,000 ug/kg
Endrin Aliehyde 15/91 1.7 ug/kg to 9,000 ug/kg
Endrin Ketone 31/89 1.9 ug/kg to 20,000 ug/kg
Gamma BHC (Lindane) 5/92 0.59 ug/kg to 5.6 ug/kg
Gamma-Chlordane 12/91 0.73 ug/kg to 1,600 ug/kg
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TABLE 3-3
SOIL SAMPLE ANALYTICAL RESULTS SUMMARY

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OPERABLE UNIT

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

CONSTITUENT NUMBER OF RAG OFDTCIN
CONSTITUENT DETECTIONS R G F DETECTIONS
Heptachlor 5/91 4 ug/kg to 69 ug/kg
Heptachlor Epoxide 6/92 0.72 ug/kg to 11 ug/kg
Hexachlorobenzene _ 11/92 4.4 ug/kg to 2,700 ug/kg
Isodrin 29/90 0.9 ug/kg to 60,000 ug/kg

. . _ ......... ~ ~. .. .. ...... - --- -- --

Methoxychlor 1/92 26 ug/kg
DIOXIN/FURANS
TCDD equivalent | 1/3 10.000289 ug/kg
INORGANICS

Aluminum 17/17 2,720 mg/kg to 17,900 mg/kg
Antimony 8/17 0.34 mg/kg to 0.63 mg/kg
Arsenic 17/17 4.3 mg/kg to 9.6 mg/kg
Barium 17/17 18.8 mg/kg to 153 mg/kg
Beryllium 16/17 0.13 mg/kg to 1.2 mg/kg
Boron 10/17 0.85 mg/kg to 6.2 mg/kg
Cadmium 5/17 0.1 mg/kg to 0.39 mg/kg
Calcium _ 17/17 1,010 mg/kg to 217,000 mg/kg
Chromium, Total 17/17 6.1 mg/kg to 25.6 mg/kg
Cobalt 17/17 2.4 mg/kg to 15.1 mg/kg
Copper 17/17 8.6 mg/kg to 23.5 mg/kg
Iron 17/17 6,170 mg/kg to 34,000 mg/kg
Lead 17/17 9.3 mg/kg to 64.8 mg/kg
Magnesium 17/17 1650 mg/kg to 19,700 mg/kg
Manganese 17/17 209 mg/kg to 1,370 mg/kg
Mercury 4/17 0.011 mg/kg to 0.053 mg/kg
Nickel 17/17 9.2 mg/kg to 22.9 mg/kg
Potassium 17/17 524 mg/kg to 930 mg/kg
Selenium 1/17 0.78 mg/kg
Sodium 17/17 60.4 mg/kg to 1,360 mg/kg __

Vanadium 17/17 5.7 mg/kg to 38.1 mg/kg
Zinc 17/17 128.9 mg/kg to 95.4 mg/kg

mg/kg = milligrams per kilogram
ug/kg = micrograms per kilogram

Note: This table was derived from the figures that show the analytical results. As a result, duplicates are shown only if the
duplicate result for an analyte exceeded the screening criteria and the result from the original sample did not; or, if the analyte was
detected in the duplicate and not in the original sample. There may be some duplicate results, not shown in the table, that are
outside the range shown. In addition, the frequency and range of detections is based on the number of sample locations, not the
total number of samples (the total number of samples includes originals plus duplicates).

Table Created By: MA

Table Checked By: CMW/MAM
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TABLE 3-4
SEDIMENT SAMPLE ANALYTICAL RESULTS SUMMARY

* AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OPERABLE UNIT

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

CONSTITUENT ~NUMBER OF RANGE OF DETECTIONS
CONSTITUENT DETECTIONS

VOLATILE ORGANIC COMPOUNDS
1,2-Dichloropropane 1/3 10 ug/kg

Trichloroethylene 1/3 21 ug/kg
PESTCIDES
4,4'-DDD 5/17 2.9 ug/kg to 1,400 ug/kg
4,4'-DDE 2/17 8.3 ug/kg to 400 ug/kg

4,4'-DDT 3/17 4.7 ug/kg to 48 ug/kg
Aldrin 3/17 8.8 ug/kg to 35 ug/kg

Dieldrin 1/17 16 ug/kg

Methoxychlor 1/17 14 ug/kg
INORGANICS
Aluminum 1/1 8,760 mgikg
Antimony 1/1 0.33 mg/kg
Arsenic 1/1 25.2 mg/kg

Barium 1/1 85.8 mg/kg
Beryllium 1/1 1.3 mg/kg
Boron 1/1 3.5 mg/kg

Calcium 1/1 3,790 mg/kg

Chromium, Total 1/1 28.1 mg/kg
Cobalt 1/1 16.4 mg/kg

Copper 1/1 14.8 mg/kg
Iron 1/1 38,600 mg/kg
Lead 1/1 33.7 mg/kg
Magnesium 1/1 2,530 mg/kg

Manganese 1/1 1,180 mg/kg
Mercury 1/1 0.036 mg/kg
Nickel 1/1 13 mg/kg
Potassium 1/1 497 mg/kg

Selenium 1/1 1.8 mg/kg
Sodium 1/1 1,090 mg/kg
Vanadium 1/1 65.1 mg/kg
Zinc 1/1 144 mg/kg

mg/kg = milligrams per kilogram
ug/kg = micrograms per kilogram

Note: This table was derived from the figures that show the analytical results- As a result, duplicates are shown only if the duplicate

result for an analyte exceeded the screening criteria and the result from the original sample did not; or, if the analyte was detected in

the duplicate and not in the original sample. There may be some duplicate results, not shown in the table, that are outside the range

shown. In addition, the frequency and range of detections is based on the number of sample locations, not the total number of samples

(the total number of samples includes originals plus duplicates).

Table Created By: MAM

Table Checked By: CMWIMAM
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TABLE 3-5
SURFACE WATER SAMPLE ANALYTICAL RESULTS SUMMARY

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OPERABLE UNIT

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

CONSTITUENT NUMBER OF DETECTIONS
DETECTIONSRAGOFDTCIN

PESTICIDES
Hexachlorobenzene 1/1 _ 0.027 ug/l
INORGANICS
Aluminum 1/1 625 ug/l
Barium 1/1 80.9 ug/1
Boron _ __ 1/1 20.9 ug/1
Calcium _/1 _ 77,100 ug/l
Iron 1/l 493 ug/l
Magnesium 1/1 33,500 ug/l
Manganese l/l 180 ug/l
Potassium 1/1 ,ll0 ug/l
Sodium 1/1 34,200 ug/l
Vanadium 1/1 2.1 ug/l
Zinc 1/1 19.3 ug/l

ug/l - micrograms per liter

Note: This table was derived from the figures that show the analytical results. As a result, duplicates are shown only if the
duplicate result for an analyte exceeded the screening criteria and the result from the original sample did not; or, if the analyte was
detected in the duplicate and not in the original sample. There may be some duplicate results, not shown in the table, that are
outside the range shown. In addition, the frequency and range of detections is based on the number of sample locations, not the
total number of samples (the total number of samples includes originals plus duplicates).

Table Created By: MAM

Table Checked By: CMW/MAM
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TABLE 3-6
DUST SAMPLE ANALYTICAL RESULTS SUMMARY

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OPERABLE UNIT

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

NUMBER OF
CONSTITUENT DETECTIONS RANGE OF DETECTIONS

PESTICIDES ..
4,4'-DDT _ 3/4 3,200 ug/kg to 39,000 ug/kg
Aldrin | 4/4 4,000 ug/kg to 5,300,000 ug/kg
Dieldrin 4/4 7,500 ug/kg to 460,000 ug/kg
Endrin 3/4 1,200 ug/kg to 45,000 ug/kg
Endrin Ketone 4/4 3,700 ug/kg to 150,000 ug/kg
Isodrin 1 2/4 9910 ug/kg to 2,100 ug/kg

ug/kg = micrograms per kilogram

Note: This table was derived from the figures that show the analytical results. As a result, duplicates are shown only if the
duplicate result for an analyte exceeded the screening criteria and the result from the original sample did not; or, if the analyte was
detected in the duplicate and not in the original sample. There may be some duplicate results, not shown in the table, that are
outside the range shown. In addition, the frequency and range of detections is based on the number of sample locations, not the
total number of samples (the total number of samples includes originals plus duplicates).

Table Created By: MAM

Table Checked By: CMW/MAM
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TABLE 3-7
WIPE SAMPLE ANALYTICAL RESULTS SUMMARY

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OPERABLE UNIT

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

CONSTITUENT NUMBER OF CTIONS
DETECTION AG FDTCIN

PESTICIDES
4,4'-DOD 4/14 11 ug/wipe to 39 ug/wipe
4,4'-DDT 8/14 3.3 ug/wipe to 59 ug/wipe
Aldrin 11/14 0.63 ug/wipe to 720 ug/wipe
Dieldrin 14/14 1.8 ug/wipe to 590 ug/wipe
Endrin 13/14 1.5 ug/wipe to 99 ug/wipe
Endrin Ketone 12/14 1 ug/wipe to 200 ug/wipe
Isodrin 7/14 0/34uwipe to l10 ug/wipe

ug/wipe = micrograms per wipe

Note: This table was derived from the figures that show the analytical results. As a result, duplicates are shown only if the
duplicate result for an analyte exceeded the screening criteria and the result from the original sample did not; or, if the analyte was
detected in the duplicate and not in the original sample. There may be some duplicate results, not shown in the table, that are
outside the range shown. In addition, the frequency and range of detections is based on the number of sample locations, not the
total number of samples (the total number of samples includes originals plus duplicates).

Table Created By: MAM

Table Checked By: CMW/MAM
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TABLE 3-8
DIOXIN/FURAN TOXICITY EQUIVALENTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OPERABLE UNIT

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-002-SS-OX AUS-0A07-045-SS-Ox AUS-0A07-076-SS-OX

Result Qual TEQ Result Qual TEQ Result Qual TEQ

DIOXINS / FURANS (nglkg)

2,3,7,8-TCDD 1000 < U 0.289 0.2890 c U

I,2,3,7,8-PeCDD 1.000 0.126 0.1260 0.373 0.3730 0.0971 .00971

1,2,3,4,7,8-HxCDD 0.100 0.214 0.0214 0.59 0.05.90 0.154 0.0154

1,2,3,6,7,8-HxCDD 0.100 0.51 0.OSIO 1.3 0.1300 0.363 0.0363

1,2,3,7,8,9-HxCDD 0.100 0.303 0.0303 0.997 0.0997 0.448 0.0448

1,2,3,4,6,7,8-HpCDD 0.010 17.8 0.1 780 55.5 0.5550 224 0.2240

OCDD 0.0001 878 . 00878 1250 0.1250 925 0.0925

2,3,7,8--TCDF 0.100 4.16 0@4160 0-13 0.0130 < U

1,2,3,7,8-PeCDF 0.050 3.5 1 01750 0.106 0.0053 0.0612 0.0031

2,3,4,7,8-PeCDF 0.500 3.35 1.6750 0.583 0.2915 0.0823 . 00412

1,2,3,4,7,8-HxCDF 0.100 2.29 20.290 0,289 0.0289 0.0844 0.0084

1,2,3,6,7,8-HxCDF 0.100 0.98 0.0980 0.412 0.0412 0.101 0.0101

2,3,4,6,7,8-HxCDF 0.100 0.765 0.0765 0.638 0.0638 c U

1,2,3,7,8,9-HxCDF 0.100 1.14 0.1140 < U c U

1,2,3,4,6,7,8-HpCDF 0.010 .66 0.0666 7.31 0.0731 1.06 _ 0106

1,2,3,4,7,8,9-HpCDF 0.010 1.42 0-0142 0-597 0.0060 < U

OCDF 0.0001 33.4 0.0033 25.7 . 00026 3.39 _ 00003

Total TCDDs < U 0.351 c U

Total PeCDDs 0.126 3.55 0.103

Total HxCDDs 3.54 14.9 3.32

Total HpCDDs 44.1 166 51.9

Total TCDFs 15.2 1.07 <c U

Total PeCDFs 15.6 6.42 0.435

Total HxCDFs 9.53 9.98 1.01

Total HpCDFs 14.7 21.4 3.6

TOTAL TEQ 3.3621 2.156 0.5838

ng/kg = nanograms per kilogram
TEF = Toxic Equivalency Factor
Qual = Qualifier
TEQ = Toxicity Equivalent
U = Nondetect

Table Created By: MAM
Table Checked By: CMW/MAM
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TABLE 4-1
HUMAN HEALTH SCREENING OF SOIL RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Reporting Qualifier Units Concentration (or Kedion 9 Based on USEPA Region 9 (or Max RL) to Migration to

CAS Number Chemical Max 1eotn ulfe Unt Max RL) to Regoil PR fousria Industrial Soil PRG for Groundwater Criteria
Limit (RL) Background (SOIL) Carcinogens Toxins (DAF-i)

Volatile Organic Compounds _

71-55-6 1,1,I-Trichloroethane 6 U UG/KG 1.80E-06 6.00E-02
79-34-5 1,1,2,2-Tetrachloroethane 6 U UG/KG 6.6797E-09 1.54E-06 3.OOE+01
79-00-5 I,I,2-Trichloroethane 6 U UGIKG 3.15533E-09 3.94E-05 6.67E+00
75-34-3 II-Dichloroethane 6 U UG/KG 2.91 E-06 6.00E-03
75-354 I,l-Dichloroethene 6 U UG/KG 5.05459E-08 8.91 E-05 2.OOE+00
107-06-2 1,2-Dichloroethane (EDC) 6 U UGIKG 7.84507E-09 1 .70E-04 6.OOE+00
78-87-5 1,2-Dichloropropane 660 UIKG 8.59642E-07 3. I OE-02 6.60E+02
78-93-3 2-Butanone (MEK) 6 U UG/Kt 2.16E-07
591-78-6 2-Hexanone 6 U UG/KG
108-1 0-1 4-Methyl-2-pentanone (MIBK) 6 U UG/KG 2.08E-06
67-64-1 Acetone 24 UG/KG 3.86E-06 3.OOE-02
71 43-2 Benzene 8 UG/KG 5.4622E-09 3.30E-04 4.OOE+00
75-274 Bromodichloromethane 6 U UG/KG 2.54529E-09 5.75E-06 2.OOE-01
75-25-2 Bromoform 6 U UG/KG 1.92157E-11 3.41E-07 1.50E-01
74-83-9 Bromornethane 6 U UG/KG 4.57E-04 6.00E-0O
75-15-0 Carbon disulfide 6 U UGIKG 4.96E-06 3.00E-03
56-23-5 Carbon tetrachloride 6 U UG/KG 1 .13366E-08 8.58E-04 2.OOE+00
108-90-7 Chlorobenzene 48 UG/KG 8.84E-05 6.86E-0O
75-00-3 Chloroethane 6 U UG/KG 9.22102E-10 3.18E-07
67-66-3 Chloroform 6 U UG/KG E 15161 E-OS 4.66E-03 2.00E-0 1
74-87-3 Chloromethan e 6 U UG/KG 2.25409E-09
1E56-59-2 cis- I ,2-Dichloroethene 6 U UG/KG 4.07E-05 3.OOE01I

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect, mg/kg = milligrams per kilogram, ug/kg = micrograms per kilogram Page I of 14
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TABLE 4-1
HUMAN HEALTH SCREENING OF SOIL RESULTS

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max ConcentrationMax Result or Concenrationo Max Based on USEPA Basedon USEPA Region 9 (or MaxRII) to Migrationt

CAS Number |C.hemical Max LReporting Qualifier Units Max RL) to Regil 9 f Industrial Soil PRG for Groundwater Criteria
CAS Number Chemical ~~ ~~~~~Lmax (R)Bcgon SI) Soil PRG for Toxins (DAF-1)

Limit (IlL) Background (SOIL) Carcinogens

10061-01-5 cis-i ,3-Dichloropropene 6 U UG/KG 3.37382E-08 1 .36E-04

124-48-1 Dibromochloromethane 6 U UG/KG 2.260931E-09 3.771E-06 3.00E-01

100-41-4 Ethylbenzene 41 UG/KG 6.861E-06 5.86E-02

75-09-2 Methylene chloride 6 U UG/KG 2.9231E-10 6.14E-07 6.00E+00

110-54-3 N-Hexane 6 U UG/KG 1.49E-05

10042-5 Styrene 28 UG/KG 1.37E-06 1.40E-01

127-184 Tetrachloroethylene (PCE) 48 UG/KG 2.57139E-09 2.82E-05 1.60E+01

108-88-3 Toluene I1 UG/KG 5.531E-06 1.831E-02

1330-20-7 total Xylenes 4500 UG/KG I.01E-03 4.50E-0 1

156-60-5 trans-1,2-Dichloroethene 6 U UG/KG 2.80E-05 2.OOE-O I

10061-024 trans-l,3-Dicbloropropene 6 U UGfKG 3.37382E-08 1.36E-04

79-01-6 Trichloroethylene (TCE) 6 U UG/KG 9.80997E-10 7.59E-05 2.00E+00

75-014 Vinyl chloride 6 U UG/KG 1.2329E-07 8.571E+00

Semivolatile Organic Compounds

120-82-1 I ,2,4-Trichlorobenzene 1500 U UG/KG 1.97E-04 5.OOE+00

95-50-1 1,2-Dichlorobenzene 1500 U UG/KG 4.52E-04 1.67E+00

541-73-1 1,3-Dieblorobenzene 1500 U UG/KG 2.90E-02

106-46-7 1,4-Dichlorobenzene 1500 U UG/KG 1.84532E-07 7.8 1lE-04 1.50E1+01

95-95-4 2,4,5-Trichlorophenol 7700 U UGfKG 8.74E-05 7.70E-01

88-06-2 2,4,6-Trichlorophenol 1500 U UG/KG 6.689431E-09 I .881E+02

120-83-2 2A4-Dichlorophenol 1500 U UG/KG 5.68E-04 3.OOE+01

105-67-9 2,4-Dimethylphenol 1500 U UG/KG 8.51 E-05 3.75E+00

51-28-5 2,4-Dinitrophenol 7700 U UG/KG 4.371E-03 7.70E+02

ND = Not Detected B = Outside of Range UJ = Estimated Nondetect
J = Estirnated U = Nondetect, mg/kg = milligrams per kilogram, ug/kg = micrograms per kilogram Page 2 of 14



TABLE 4-1
HUMAN HEALTH SCREENING OF SOIL RESULTS

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCIARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Based on USEPAMax Result or ~~~Concentration (or Bae nUEA Based on USEPA Region 9 (or Max Rb) to Migration to

CAS Number Chemical Max Reporting Qualifier Units B d) to Region 9 Industrialon
Limit (RlL) Background (SOIL) Soil PRG for Toxins (DAF-1)

Carcinogens

121-14-2 2,4-Dinitrotoluene 1500 U UGIKG 8.51E-04 3.75EE+04

606-20-2 2,6-Dinitrotoluene 1500 U UG/KG 1.70E-03 5.OOE+04

91-58-7 2-Chloronaphthalene 1500 U UG/KG 5.5013-05

95-57-8 2-Chlorophenol 1500 U UG/KG 6.22E-03 7.50E+00

91-57-6 2-Methylnaphthalene 1500 U UG/KG 2.77E-05 7.501E-03

95-48-7 2-Methylphenol 1500 U UG/KG 3.411E-05 1.88E+00

88-744 2-Nitroaniline 7700 U UG/KG 1.53E-01

88-75-5 2-Nitrophenol 1500 U UG/KG 2.13 E-04

91-94-1 3,3'-Dichlorobenzidine 3000 U UG/KG 5.473188E-07 IOOE+04

99-09-2 3-Nitroaniline 7700 U UG/KG 1.53E-01

534-52-1 4,6-Dinitro-2-methylphenol 7700 U UG/K_

101-55-3 4-Bromophenyl phenyl ether 1500 U UG/KG

59-50-7 4-Chloro-3-methylphenol 1500 U UG/KG 3.41 E-05

10647-8 4-Chloroaniline 1500 U UG/KG 4.26E-04 5.00E+01

7005-72-3 4-Chlorophenyl phenyl ether 1500 U UG/KG

106-44-5 4-Methylphenol 1500 U UG/KG 3.41 E-04

100-01-6 4-Nitroaniline 7700 U UG/KG 1.531E-01

100-02-7 4-Nitrophenol 7700 U UG/KG 1.09E-03

83-32-9 Acenaphthene 320 UG/KG 8.34E-06 1.07E-02

208-96-8 Acenaphthylene 420 UG/KG 7.751E-06 2.1 OE-03

120-12-7 Anthracene 87 UG/KG 2.2313-07 1.451E-04

56-55-3 Benzo(a)anthracene 100 UG/KG 3.46445E-08 1.251E+00

50-32-8 Benzo(a)pyrene 17 UG/KG 5.8895713-08 4.25E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

I = Estirmated U = Nondetect, mg/kg = milligrams per kilogram, uglkg = microgramns per kilogram Page 3 of 14
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TABLE 4-1

HUMAN HEALTH SCREENING OF SOIL RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Co .centratioo Max Based on USEPA Based on USEPA Region 9 (or Max RL) to Migration

CAS Number Chemical Max Reporting Qualifier Units Concen to R Soil PRG for o SGroundwater Criteria
Limit (RL Background (SOIL) Carin R ogensin (DAF-1)

Carcinogens

205-99-2 Benzo(b)fluoranthene 21 UG/KG 7.27535E-09 1.05E-01

191-24-2 Benzo(g,h,i)perylene 130 UG/KG 2.40E-06 6.50E-04

207-08-9 Benzo(k)fluoranthene 11 J UG/KG 3.8 109E- 10 5.50E-03

111-91-1 bis(2-Chloroethoxy)methane 1500 U UG/KG

117-81-7 bis(2-Ethylhexyl) phthalate (DEEP) 2500 UG/KG 1.41897E-08 142E-04

85-68-7 Butyl benzyl phthalate 1500 U UG/KG S.5 1 E-06 1.88E-03

86-74-8 Carbazole 1500 U UG/KG 1.21626E-08 5.00E+01

218-01-9 Chrysene 81 UGIKG 2.8062E-10 1.01E-02

84-74-2 Di-n-butyl phthalate 1500 U UG/KG 1.70E-05 5.00E-03

117-84-0 Di-n-octyl phthalate 1500 U UG/KG 8.51 E-05 E.50E-04

53-70-3 Dibenz(a,h)anthracene 1500 U UG/KG 5.19668E-06 1.88E+01

132-64-9 Dibenzofuran 1500 U UG/KG 2.96E-04

84-66-2 Diethyl phthalate 1500 U UG/KG 2.13E-06

131-11-3 Dimethyl phthalate 1500 U UG/KG 1.70E-07

20644-0 Fluoranthene 620 UG/KG 2.06E-05 3.10E-03

86-73-7 Fluorene 210 UG/KG 6.34E-06 7.00E-03

87-68-3 Hexachlorobutadiene 1500 U UG/KG 4.74342E-08 8.51 E-03 1.50E+01

7747-4 Hexachlorocyclopentadiene 1500 U UG/KG 2.54E-04 7.50E-02

67-72-1 Hexachloroethane 1500 U UG/KG 8.5 1384E-09 1.70E-03 7.50E+01

193-39-5 lndeno(1,2,3-c,d)pyrene 14 J UG/KG 4.85023E-09 2.00E-02

78-59-1 Isophorone 1500 U UG/KG 5.77725E-10 8.51 E-06 5.00E+01

621-64-7 N-Nitroso-di-n-propylamaine 1500 U UG/KG 4.25692E-06 7.50E+05

86-30-6 N-Nitrosodiphenylamine 1500 U UG/KG 2.97984E-09 2.50E+01

ND = Not Detected E= Outside of Range UJ =Estimated Nondetect
J= Estimated U = Nondetect, mg/kg = milligrams per kilogram, ug/kg= micrograms per kilogram Page 4 of 14



TABLE 4-1
HUMAN HEALTH SCREENING OF SOIL RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max or _Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Concentration (or Based on USEPA Based on USEPA Region 9 (or Max RL) to Migration to

CAS Number Chemical Max Reporting Qualifier Units Max RL)t Region 9 Industrial Soins Groundwater Criteria

Limit (ilL) Backgronnd (SOI0L) Soil PRG for Toxins (DAF-1)
Carcinogens

91-20-3 Napbthalene 330 UG/KG 1.75E-03 8.25E-02

98-95-3 Nitrobenzene 1500 U UG/KG 1.31E-02

87-86-5 Pentachlorophenol 7700 U UG/KG 6.94276E-07 5.40E-04 7.70E+03

85-01-8 Phenanthrene 360 UG/KG 6.64E-06 1.80E-03

108-95-2 Phenol 1500 U UG/KG 2.84E-06 3.00E-OI

129-00-0 Pyrene 330 UG/KG 6.09E-06 1-65E-03

Inorganics
7429-90-5 Aluminum 17900 MG/KG 6.22E-01 1.07E-02

7440-36-0 Antimony 0.63 MG/KG 7.59E-01 7.71 E-04 2. 1 OE+00

7440-38-2 Arsenic 9.6 MG/KG 7.11E-01 3.52011 E-06 2.19E-02 9.60E+00

7440-39-3 Barium 153 MG/KG 7.85E-01 1.23E-03 1.91 E+00

744041-7 Beryllium 1.2 MG/KG 1.58E+00 5.35335E-10 3.25E-04 4.00E-01

744042-8 Boron 6.2 MG/KG I.17E+00 7.84E-05

744043-9 Cadmium 0.39 MG/KG 2.05E+00 1.30489E-10 4.81E-04 9.75E-01

7440-70-2 Calcium 217000 MG/KG 8.69E+OI

744047-3 Chromium 25.6 MG/KG 1.02E+00 5.71025E-08 1.28E+01

7440484 Cobalt 15.1 MG/KG 6.96E-01 1.23E-04

7440-50-8 Copper 23.5 MG/KG 2.08E+00 3.10E-04

7439-89-6 Iron 34000 MG/KG 1.76E+00 5.55E-02

7439-92-1 Lead 64.8 MG/KG 2.77E+00

7439-954 Magnesium 19700 MG/KG 1.27E+01

7439-96-5 Manganese 1370 MG/KG 3.76E-01 4.25E-02

7439-97-6 Mercury 0.053 MG/KG 8.83E-01

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

I = Estimated U = Nondetect, mg/kg = milligrams per kilogram, ug/kg = micrograms per kilogram Page 5 of 14
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TABLE 4-1
HUMAN HEALTH SCREENING OF SOIL RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Concentration (or Based on USEPA Based on USEPA Region 9 (or Max RL) to Migration to

CAS Number Chemical Max Reporting Qualifier Units Max RL) to Regon 9 for Industrial Soil PRG for Groundwater Criteria

Limit (RL) ~~Background (SOIL) SolPGfrToxins (DAF-1)
Carcinogens

7440-02-0 Nickel 22.9 MGIKG 1.21 E+00 5.60E-04 3.27E+00

2023695 Potassium 930 MG/KG 1.49E+00

778249-2 Selenium 0.78 MG/KG 3.33E-01 7.63E-05 2.60E+00

7440-224 Silver 2.1 U MG/KG 3.62E+OO 2.05E-04 1.05E+00

7440-23-5 Sodium 1360 MG/KG 8.OOE+00

7440-28-0 Thallium 4.2 U MG/KG 1.02 E+Ol 2.94E-05

7440-62-2 Vanadium 38.1 MG/KG S.07E-01 2.66E-03 1.27E-0O

7440-66-6 Zinc 95.4 MG/KG 1.86E+00 1-56E-04 1.59E-0O

Pesticides (Organocholrine)
72-54-8 4,4'-DDD 12000 UG/KG 7-02641E-G7 I .50E+0O

72-55-9 4,4'-DDE 4800 UG/KG 3.98163E-07 1.60E+00

50-29-3 4,4'-DDT 100000 UG/KG 8.29507E-06 1-37E-01 5.00OE+01

309-00-2 Aldrin 1300000 UG/KG 0.008959809 4.92E+01 2.17E+00

319-84-6 alpha-BHC 30000 U UG/KO 5.04699E-05 1.00E+06

5103-71-9 alpha-Chlordane 490 UG/KG 4.57968E-08 7.33E-04 9.80E-01

959-98-8 alpha-Endosulfan 12 EJ UG/KG 2.27E-06

319-85-7 beta-BHC 8.4 EJ UG/KG 4.03759E-09 8.40E+01

33213-65-9 beta-Endosulfan 18 EJ UG/KG 3.41 E-06

57-74-9 Chlordane 120000 U UG/KG 1.12155E-05 1 .80E-01 2.40E +02

319-86-8 delta-BHC 30000 U UG/KG 1.4421E-05

60-57-1 Dieldrin 290000 J UG/KG 0.001881154 6.58E+00 1.45E+06

1031-07-8 Endosulfan sulfate 7.7 UG/KG 1.46E-06

72-20-8 Endrin 12000 W/KG 4.54E-02 2.40E+02

ND = Not Detected E = Outside of Range UJ = Estimnated Nondetect
J = Estimated U = Nondetect, rng/kg = milligrams per kilogram, ug/kg = micrograms per kilogram Page 6 of 14



TABLE 4-1
HUMAN HEALTH SCREENING OF SOIL RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or ~~Concentration (or Raegion 9nustrial Based on USEPA Region 9 (or Max RL) to M~igration t

CAS Number Chemical Max Reporting Qualifier Units Max RL) to SRoi P for Industrial Soil PRG foro Groundwater Criteria

Limit (RL) Background (SOIL) Ca rcinogens Toxins (DAF-1)
CarcinogToxnsenAs1

7421-934 Endrin aldehyde 9000 UG/KG 3.41E-02 1.80E+02

53494-70-5 Endrin Ketone 20000 UG/KG 7.57E-02 4.OOE+02

58-89-9 gamma-BHC (Lindane) 5.6 1 UG/KG 1.94403E-09 1.40E-05 1. 12E+0 1

5566-34-7 gamma-Chlordane 1600 UG/KG 1.49541E-07 2.39E-03 3.20E+00

76-44-8 Heptachlor 69 EJ UG/KG 1.25883E-07 1I57E-04 6.90E-02

1024-57-3 Heptachilor epoxide I IEJ UG/KG 4.05826E-08 9.61E-04 3.67E-01

118-74-1 Hexachlorobenzene 2700 UG/KG 1 .75142E-06 3.83E-03 2.70E-1-01

465-73-6 Isodrin 60000 1 UG/KG

7243-5 Methoxychlor 26 J UG/KG 5.90E-06 3.25E-03

8001-35-2 Toxaphene 600000 U UG/KG 0.000267578 3.OOE+02

Polychlorinated Biphenyls (PCB)

12674-11-2 PCB-1016 28 U UG/KG 9.75447E-10 5-57E-04

11104-28-2 PCB-1221 28 U UG/KG 2.78699E-08

11141-16-5 PCB-1232 28 U UG/K& 2.78699E-08

53469-21-9 PCB-1242 28 U UG/KG 2.78699E-08

12672-29-6 PCB-1248 28 U UG/KG 2.78699E-08

11097-69-1 PCB-1254 28 U UG/KG 2.78699E-08 1.95E-03

11096-82-5 PCB-1260 28 U UG/KG 2.78699E-08

Other Parameters
Dioxins 12,3,7,8-TCDD | 0.000289 UG/KG

Table Created By: MAM

Table Checked By: CMW

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect, mg/kg = milligrams per kilogram, ug/kg = micrograms per kilogram Page 7 of 14
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TABLE 4-1
HUMAN HEALTH SCREENING OF SOIL RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Max Result or (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class

CCmax .Rer IndustriatfCommercial Soil Construction Worker Soil Soil Component of
Limit (RU} Ingestion Criteria Ingestion Criteria Groundwater Criteria

Volatile Organic Compounds

7 1-55-6 1,1,1-Trichloroethane 6 U UG/KG 3 .OOE-03

79-34-5 1, I 2,2-Tetrachloroethane 6 U UG/KG

79-00-5 1,1 ,2-Trichloroethane 6 U UG/KG 7.32E-07 7.32E-07 3.OOE-01

75-34-3 1,1-Dichloroethane 6 U UG/KG 3.OOE-08 3.OOE-08 2.61 E-04

75-35-4 I,i-Dichloroethene 6 U UG/KG 3.33E-07 3.33E-06 1.OOE-01

107-06-2 1,2-Dichloroethane (EDC) 6 U UGJKG 9.52E-05 4.29E-06 3.OOE-O1

78-87-5 1 ,2-Dichloropropane 660 UG/K& 7.86E-03 3.67E-04 2.20E+01

78-93-3 2-Butanone (MEK) 6 U UG/KG

591-78-6 2-Hexanone 6 U UGIKG

108-10-1 4-Methyl-2-pentanone (MIBK) 6 U UG/KG

67-64-1 Acetone 24 UG/Kl 1.20E-07 1 .20E-07 1 .50E-03

71 43-2 Benzene 8 UG/KG 4.OOE-05 1.86E-06 2.67E-O1

75-274 Bromodichloromethane 6 U UG/KG 6.52E-05 3.OOE-06 E.OOE-02

75-25-2 Bromoform 6 U UG/KG 8.33E-06 3.75E-07 7.50E-03

74-83-9 Bromomethane 6 U UG/KG 2.07E-06 6.OOE-06 3.00E-02

75-15-0 Carbon disulfide 6 U UG/KO 3.00E-08 3.OOE-07 1.88E-04

56-23-5 Carbon tetrachloride 6 U UG/K& 1.36E-04 1.46E-05 8.57E-02

108-90-7 Chlorobenzene 48 UG/KG 1.17E-06 1.17E-05 4.80E-02

75-00-3 Chloroeth ane 6 U UG/KG

67-66-3 Chloroform 6 U UG/KG 6.38E-06 3.OOE-06 1 .OOE-02

74-87-3 Chloromethane 6 U UGI/KG

156-59-2 cis-I ,2-Dichloroethene 6 U UG/KG 3.OOE-07 3.OOE-07 1 .50E-02

ND = Not Detected E = Outside of Range UJ =Estimated Nondetect

J = Estimated U = Nondetect, mg/kg = milligrams per kilogram, ug/kg = micrograms per kilogram Page 8 of 14



TABLE 4-1
HUMAN HEALTH SCREENING OF SOIL RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AN!) UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Mar Concentration Ratio of Max Concentration
Max Result or (or Max RL) to [EPA (or Max RL) to IEPA (or Max RL) to IEPA Class

CAS Number Chemical Max Reporting QLualifier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of

Limit (IlL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

10061-01-5 cis-1,3-Dichloropropene 6 U UG/KG

12448-1 Dibromochloromnethane 6 U UG/KG 1.46E-07 1.46E-07 1.50E-02

100-41-4 Etbylbenzene 41 UG/KG 2.05E-07 2.05E-06 3.15E-03

75-09-2 Methylene chloride 6 U UG/KG 7.89E-06 5.OOE-07 3.OOE-OI

110-54-3 N-Hexane 6 U UG/KG

100-42-5 Styrene 28 UG/KG 6.83E-08 6.83E-07 7.OOE-03

127-18-4 Tetrachloroethylene (PCE) 48 UG/KG 4.36E-04 2.00E-05 8.OOE-OI

108-88-3 Toluene II UG/KG 2.68E-OR 2-68E-08 9.17E-04

1330-20-7 total Xylenes 4500 UG/KG 4.50E-06 1 .1OE-05 3.00E-02

156-60-5 trans-1,2-Dichloroethene 6 U UG/KG 1.46E-07 1.46E-07 8.57E-03

10061-02-6 trans-1,3-Dichloropropene 6 U UG/KG

79-01-6 Trichloroethylene (TCE) 6 U UG/KG 1.15E-05 5.00E-06 1 .OOE-O

75-01-4 Vinyl chloride 6 U UG/KG 2.00E-03 9.23E-05 6.00E-01

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 1500 U UG/KG 7.50E-05 7.50E-04 3.0OOE-01

95-50-1 1,2-Dichlorobenzene 1500 U UG/KG 8.33E-06 8.33E-05 8.82E-02

541-73-1 1,3-Dichlorobenzene 1500 U UG/KG

106-46-7 1,4-Dichlorobenzene 1500 U UG/KG 7.50E-01

95-95-4 2,4,5-Trichlorophenol 7700 U UI/KG 3.8SE-OS 3.85E-OS 2.85E-02

88-06-2 2,4,6-Trichlorophenol 1500 U UGIKG 2.88E-03 1.36E-04 7.50E+00

120-83-2 2,4-Dichlorophenol 1500 U UG/KG 2.46E-04 2.46E-03 1.50E+00

105-67-9 2,4-Dimethylphenol 1500 U UG/KG 3.66E-05 3.66E-05 1.67E-01

51-28-5 2,4-Dinitrophenol 7700 U UG/KG 1.881E-03 1.881E-02 3.85 E+I01

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

J= Estimated U = Nondetect, mg/kg = milligrams per kilogram, ugfkg = micrograms per kilogram Page 9 of 14



TABLE 4-1
HUMAN HEALTH SCREENING OF SOIL RESULTS

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Max Resullt or

CAS Number Chemical Max Reporting Qualifier Units (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class
Limit (RL) Industrial/Commercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

121-14-2 2,4-Dinitrotoluene 1500 U UG/KG 0.178571429 8.33E-03 I.88E+03

606-20-2 2,6-Dinitrotoluene 1500 U UG/K& 0.178571429 8.33E-03 2.14E+03

91-58-7 2-Chloronaphthalene 1500 U UG/KG

95-57-8 2-Chlorophenol 1500 U UG/KG 1 .50E-04 1.50E-04 3.75E-01

9 1-57-6 2-Methylnaphthalene 1500 U UG/K& 2.46E-05 2.46E-05 3.57E-04

95-48-7 2-Methylphenol 1500 U UGIKG 1.50E-05 1.50E-05 1.0BE-01

88-74-4 2-Nitroaniline 7700 U UG/KG

88-75-5 2-Nitrophenol 1500 U UG/KG

9 1-94-1 3,3'-Dichlorobenzidine 3000 U UG/KG 2.31 E-01 1.07E-02 4.29E+02

99-09-2 3-Nitroaniline 7700 U UG/KG

534-52-1 4,6-Dinitro-2-methylphenol 7700 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 1500 U UG/KG

59-50-7 4-Chloro-3-methylphenol 1500 U UG/KG

106-47-8 4-Chloroaniline 1500 U UG/KG 1 .83E-04 1.83E-03 2.14E+00

7005-72-3 4-Chlorophenyl phenyl ether 1500 U UG/KG

10644-5 4-Methylphenol 1500 U UG/KG

100-01-6 4-Nitroaniline 7700 U UG/K&

100-02-7 4-Nitrophenol 7700 U UG/KG

83-32-9 Acenaphthene 320 UG/KG 2.67E-06 2.67E-06 5.61 E-04

208-96-8 Acenaphthylene 420 UG/KG 6.89E-06 6.89E-06 1.00E-04

120-12-7 Anthracene 87 UG/KG 1.43E-07 1.43E-07 7.25E-06

56-55-3 Benzo(a)anthracene 100 UG/K& 1.25E-02 5.88E-04 5.OOF-02

50-32-8 .Benzo(a)pyrene 17 UG/KG 2.13E-02 I.00E-03 2.13E-03

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect, mgfkg = milligrams per kilogram, ug/kg = micrograms per kilograrn Page IO of 14



TABLE 4-1
HUMAN HEALTH SCREENING OF SOIL RESULTS

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Max Result or

CAS Number Chemical Mnx Reporting Qualifier Units (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to [EPA Class I
Limit (meChmclMxRepor Lng QualRs IndustriallCommercial Soil Construction Worker Soil Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

205-99-2 Benzo(b)fluoranthene 21 UG/KG 2.63E-03 1.24E-04 4.20E-03

191-24-2 Benzo(g,h,i)perylene 130 UG/KG 2.13E-06 2.13E-06 3.10E-05

207-08-9 Benzo(k)fluoranthene 1 I UG/KG 1.41E-04 6.47E-06 2.24E-04

111-91-1 bis(2-Chloroethoxy)mnetlhane 1500 U UG/KG

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 2500 UG/KG 6.10E-03 6.10E-04 6.94E-04

85-68-7 Butyl benzyl phthalate 1500 U UG/KG 3.66E-06 3.66E-06 1.61E-03

86-74-8 Carbazole 1500 U UG/KG 5.17E-03 2.42E-04 2.50E+00

218-01-9 Chrysene 81 UG/KG 1.04E-04 4.76E-06 5.06E-04

84-74-2 Di-n-butyl pithalate 1500 U UG/KG 7.50E-06 7.50E-06 6.52E-04

117-84-0 Di-n-octyl phthalate 1500 U UG/KG 3.66E-05 3.66E-04 1.50E-04

53-70-3 Dibenz(a,h)anthracene 1500 U UG/K& 1.88E+00 8.82E-02 7.50E-01

132-64-9 Dibenzofuran 1500 U UG/KG

84-66-2 Dietbyl pithalate 1500 U UG/KG 1.50E-06 1.50E-06 3.19E-03

131- 11-3 Dimethyl phthalate 1500 U UG/KG

20644-0 Fluoranthene 620 UG/KG 7.56E-06 7.56E-06 1.44E-04

86-73-7 Fluorene 210 UG/KG 2.56E-06 2.56E-06 3.75E-04

87-68-3 Hexachlorobutadiene 1500 U UG/KG

77-47-4 Hexachlorocyclopentadiene 1500 U UG/KG 1.07E-04 1.07E-04 3.75E-03

67-72-1 Hexachloroethane 1500 U UG/KG 7.50E-04 7.50E-04 3.00E+00

193-39-5 Indeno(l,2,3-c,d)pyrene 14 J UG/KG 1.75E-03 8.24E-05 1.00E-03

78-59-1 Isophorone 1500 U UG/KG 3.66E-06 3.66E-06 1.88E-01

621-64-7 N-Nitroso-di-n-propylamine 1500 U UG/KG 1.88E+00 8.33E-02 3.00E+04

86-30-6 N-Nitrosodiphenylamine 1500 U UG/KG 1.25E-03 6.00E-05 1.50E+00

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J.= Estimated U = Nondetect, mg/kg = milligrams per kilogram, ug/kg = micrograrns per kilogram Page I I of 14
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TABLE 4-1
HUMAN HEALTH SCREENING OF SOIL RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration

CAS Number Chemical Max Reporting Qualifier Units (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class
CCmax (Rer Industrial/Commercial Soil Construction Worker Soil Soil Component of
Limit (L) Ingestion Criteria Ingestion Criteria Groundwater Criteria

91-20-3 Naphthalene 330 UG/KG 4.02E-06 4.02E-05 3.93E-03

98-95-3 Nitrobenzene 1500 U UG/KG 0.0015 I.50E-03 1.50E+01

87-86-5 Pentachlorophenol 7700 U UG/KG 3.21E-01 1.48E-02 2.572E+02

85-01-8 Phenanthrene 360 UG/KG 5.90E-06 5.90E-06 8.57E-05

108-95-2 Phenol I500OU UG/KG 1.50E-06 1.25E-05 1.50E-02

129-00-0 Pyrene 330 UG/KG 5.41 E-06 5.41E-06 7.86E-05

Inorganics
7429-90-5 Aluminum 17900 MG/KG

7440-36-0 Antimony 0.63 MG/KG 7.68E-04 7.68E-03 1.26E-01

7440-38-2 Arsenic 9.6 MG/KG 3.20E+00 1.57E-01 3.43E-01

7440-39-3 Barium 153 MG/KG 1.09E-03 1.09E-02 1.28E-01

7440-41-7 Beryllium 1.2 MG/KG 1.20E+00 4.14E-02 1.82E-01

7440-42-8 Boron 6.2 MG/KG 3.44E-05 3.44E-04

7440 43-9 Cadmium 0.39 MG/KG 1.95E-04 1.95E-03 1.05E-OI

7440-70-2 Calcium 217000 MG/KG

7440-47-3 Chromium 25.6 MG/KG 2.56E-03 6.24E-03 9.14E-0 1

7440-484 Cobalt 15.1 MG/KG 1.26E-04 1.26E-03

7440-50-8 Copper 23.5 MG/KG 2.87E-04 2.87E-03 2.14E-03

7439-89-6 Iron 34000 MG/KG

7439-92-1 Lead 64.8 MG/KG 1.62E-01 1.62E-01

7439-954 Magnesium 19700 MG/KG

7439-96-5 Manganese 1370 MG/KG 1.43E-02 1.43E-01

7439-97-6 Mercury 0.053 MG/KG 8.69E-05 8.69E-04 3.53E-01

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

= Estimated U = Nondetect, mg/kg = milligrams per kilogram, ug/kg = micrograms per kilogram Page 12 of 14



TABLE 4-1
HUMAN HEALTH SCREENING OF SOIL RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max ResultRor Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Max Result or . . (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class I

CAS Number Chemical Max Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of
Limit (jilL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

7440-02-0 Nickel 22.9 MG/KG 5.59E-04 5.591E-03 3.01E-01

2023695 Potassium 930 MG/KG

778249-2 Selenium 0.78 MG/KG 7.8013-05 7.80E-04 3.25E-01

7440-224 Silver 2.1 U MG/KG 2.1 OE-04 2.10E-03 1.40E+00

7440-23-5 Sodium 1360 MG/KG

7440-28-0 Thallium 4.2 U MG/KG 2.631E-02 2.631E-02 1.75E+00

7440-62-2 Vanadium 38.1 MG/KG 2.72E-03 2.72E-02 3.89E-02

7440-66-6 Zinc 95.4 MG/KG 1.56E-04 1.56E-03 2.65E-02

Pesticides (Organochlorine)

72-54-8 4,4-DDD 12000 UG/KG 5.OOE-01 2.31 E-02 7.50E-01

72-55-9 4,4'-DDE 4800 UG/KG 2.82 E-01 1.301E-02 8.891E-02

50-29-3 4,4'-DDT 100000 UG/KG 5.88E+00 1.00E+00 3.13E+00

309-00-2 Aldrin 1300000 UG/KG 4.33E+03 2-13E+02 2.60E+03

319-84-6 alpha-BHC 30000 U UG/KG 3.33E+01 1.50E+00 6.00E+04

5103-71-9 alpha-Chlordane 490 UG/KG 1.23 E-01 4.08E-02 4.9013-02

959-98-8 alpha-Endosulfan 12 EJ UG/KG

319-85-7 beta-BHC 8.4 EJ UG/KG

33213-65-9 beta-Endosulfan 18 EJ UG/KG

57-74-9 Chlordane 120000 U UG/KG 30 1.00E+01 1.00E+01

319-86-8 delta-BHC 30000 U UG/KG

60-57-1 Dieldrin 290000 J UG/KG 7.25E+02 3.721E+01 7.251E+04

1031-07-8 Endosulfan sulfate 7.7 UG/KG 4.28E-04

72-20-8 Endrin 12000 UG/KG 1.9713-02 0.196721311 1.20E+01

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

I = Estimated U =Nondetect, mg/kg = milligrams per kilogram, ug/kg = micrograms per kilogram Page 13 of 14
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TABLE 4-1

HUIMAN HEALTH SCREENING OF SOIL RESULTS

AREA 7 (AUS-OA07)

ADDITIONAL AND UNCHIARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Max Result or (or Max RL) to IEPA (or Max RL) to [EPA (or Max RL) to IEPA Class

CAS Number Chemical Max Reporting Qualifier Units Industrial/Commercial Soil Construction Worker Soil Soil Component of
Limit (RL} Ingestion Criteria Ingestion Criteria Groundwater Criteria

7421-934 Endrin aldehyde 9000 UG/KG 1.48E-02 0.147540984 9.OOE+00

53494-70-5 Endrin Ketone 20000 UG/KG 3.28E-02 0.327868852 2.OOE+01

58-89-9 gamma-BHC (Lindane) 5.6 1 UG/KG I.40E-03 5.83333E-05 6.22E-0O

5566-34-7 gamnma-Chlordane 1600 UG/KG 4.OOE-01 0.133333333 1.60E-01

7644-8 Heptachlor 69 EJ UG/KG 6.90E-02 0.002464286 3.OOE-03

1024-57-3 Heptachlor epoxide I EJ UG/KG 1 .83E-02 0.004074074 1.57E-02

118-74-1 Hexachlorobenzene 2700 UG/KG 6.75E-01 3.46E-02 1.35E+00

465-73-6 Isodrin 60000 J UG/KG

7243-5 Methoxychlor 26 J UG/K& 2.60E-06 0.000026 1.631E-04

8001-35-2 Toxaphene 600000 U UG/KG I.15E+02 5.454545455 1.94E+01

Polychlorinated Biphenyls (PCB)

12674-11-2 PCB-1016 28 U UG/KG

11104-28-2 PCB-1221 28 U U&/KG

11141-16-5 PCB-1232 28 U UG/KG

53469-21-9 PCB-1 242 28 U UG/KG

12672-29-6 PCB-1248 28 U UG/KG

11097-69-1 PCB-1254 28 U UG/KG

11096-82-5 PCB-1260 28 U UG/KG

Other Parameters
Dioxins 12,3,7,8-TCDD | 0.000289 | |UG/KG I

Table Created By: MAM

Table Checked By: CMW

ND = Not Detected E = Outside of Range UJ Estimated Nondetect
J = Estimated U = Nondetect, mg/kg = rnilligrams per kilogram, ug/kg = micrograms per kilogram Page 14 of 14



TABLE 4-2
ECOLOGICAL SCREENING OF SOIL RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

B1ckground Max Result or Direct Exposure Retained as
CAS Number Chemical (SOIL) Max Reporting Qualifoer Units Hazard Quotient Potential

Limit (RL) (HQ) (SOIL) Bioaccumulator

Volatile Organic Compounds

71-55-6 1, 1, I -Trichloroethiane 6 U UG/KG 2.01E-04

79-34-5 1,1 ,2,2-Tetrachloroethane 6 U UG/KG 4.72P-02

79-00-5 1, 1 ,2-Trichloroethane 6 U UG/KG 2.1 OE-04

75-34-3 1,1 -Dichloroethane 6 U UG/KG 2.99E-04

75-35-4 1,1 -Dichloroethene 6 U UG/KG 7.25E-04

107-06-2 1,2-Dichloroethane (EDC) 6 U UG/KG 2.83E-04

78-87-5 1, 2-Dichloropropane 660 UG/KG 9-43E-04

78-93-3 2-Butanone (MEK) 6 U UG/KG 6.70E-05

591-78-6 2-Hexanone 6 U UG/KG 4.76E-04

108-10-1 4-Methyl-2-pentanone (MIBK) 6 U UG/KG 1.35E-05

67-64-1 Acetone 24 UG/KG 9.60E-03

71-43-2 Benzene 8 UG/KG 5.00E-04

75-27-4 Brornodichloromethane 6 U UG/KG 1.11 E-02

75-25-2 Bromnoforn 6 U UG/KG 3.77E-04

74-83-9. Bromomethane 6 U UG/KG 2.55E-02

75-15-0 Carbon disulfide 6 U UG/KG 6.378-02

56-23-5 Carbon tetrachloride 6 U UG/KG 6.00E-06

108-90-7 Chlorobenzene 48 UG/KG 1.20E-03

75-00-3 Chloroethane 6 U UG/KG

67-66-3 Chloroform 6 U UG/KG 5.04E-03

74-87-3 Chloromethane 6 U UG/KG 5.77E-04

156-59-2 cis- 1 ,2-Dichloroethene 6 U UG/KG 7.62E-03

10061-01-5 cis- 1,3-Dichloropropene 6 U UG/KG 1.51E-02

124-48-1 Dibromochloromelhane 6 U UG/KG 2.93E-03

100-41-4 Ethylbenzene 41 UG/KG 8.20E-03

75-09-2 Methylene chloride 6 U UG/KG 1.48E-03

110-54-3 N-Hexane 6 U UG/KG

100-42-5 Styrene 28 UG/KG 9.33E-05

127-18-4 Tetrachloroethylene (PCE) 48 UG/KG 3.69E-03

108-88-3 Toluene 11 UG/KG 3.67E-03

1330-20-7 total Xylenes 4500 UG/KG 7.50E+00

156-60-5 trans-I ,2-Dichloroethene 6 U UG/KG 7.62E-03

10061-02-6 trans- 1,3-Dichloropropene 6 U UG/KG I.SIE-02

79-01-6 Trichloroethylene (TCE) 6 U UG/KG 6.67E-04

75-01-4 Vinyl chloride 6 U UG/KG 9.29E-03

Semivolatile Organic Compounds

120-82-1 1 ,2,4-Trichlorobenzene 1500 U UG/KG 7.508-02

95-50-1 1 ,2-Dichlorobenzene 1500 U UG/KG 5-07E-01

541-73-1 1 ,3-Dichlorobenzene 1500 U UG/KG 3.98E-02

106-46-7 1,4-Dichlorobenzene _ 1500 U UG/KG 7.50e-02

ND Not Detected E = Outside of Range UJ Estimated Nondetect
J= Estimated U = Nondetect, mg/kg = milligrams per kilogram, uglkg = micrograms per kilogram Page I If 4.



TABLE 4-2
ECOLOGICAL SCREENING OF SOIL RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Backgroud =Max Result or Direct Exposure Retained as

CAS Number Chemical Background Max Reporting Qualifier Units Hazard Quotient Potential
(SOIL) Limit (RL) (HQ) (SOIL) Bioaccumulator

95-95-4 2,4,5-Trichlorophenol 7700 U UG/KG 193E+00

88-06-2 2,4,6-Trichlorophenol . __ 1500 U UG/KG I SOE-01

120-83-2 2,4-Dichlorophenol 1500 U UG/KG 1.711E-02

105-67-9 2,4-Dimethylphenol 1500 U UG/KG 1.50E+02

51-28-5 2,4-Dinitrophenol 7700 U UG/KG 3.85E-01

121-14-2 2,4-Dinitrotoluenc 1500 U UG/KG 1.17E+00

606-20-2 2,6-Dinitrotoluene 1500 U UG/KG 4.57E+01

91-58-7 2-Chloronaphthalene 1500 U UG/KG 1.23 E+02

95-57-8 2-Chlorophenol 1500 U UG/KG 6.1 8E+00

91-57-6 2-Methylnaphthalene . 1500 U UG/KG 4-63E-01

95-48-7 2-Methylphenol 1500 U UG/KG 3.71 E-02

88-74-4 2-Nitroaniline 7700 U UG/KG 1.04E-01

88-75-5 2-Nitrophenol _._ 1500 U UG/KG 9.38E-01

91-94-1 3,3'-Dichlorobenzidine 3000 U UG/KG 4,64E+00

99-09-2 3-Nitroarliline 7700 U UG/KG 2.44E+00

534-52-1 4,6-Dinitro-2-methylphenol 7700 U UGJKG

* 101-55-3 4-Brornophenyl phenyl ether 1500 U UG/KG

59-50-7 4-Chloro-3-methylphenol 1500 U UG/KG 1.89E-01

106-47-8 4-Chloroaniline 1500 U UG/KG 1.36E+00

7005-72-3 4-Chlorophenyl phenyl ether 1500 U UG/KG

106-44-5 4-Methylphenol 1500 U UG/KG 9.20E-03

100-01-6 4-Nitroaniline 7700 U UG/KG 3,52E-01

100-02-7 4-Nitrophenol 7700 U UG/KG 1.1OE+00

83-32-9 Acenaphthene 320 UG/KG 4.69E-04 YES

208-96-8 Acenaphthylene 420 UG/KG 6.15E-04

120-12-7 Anthracene 87 UG/KG 5.88E-05 YES

56-55-3 Benzo(a)anthracene 100 UG/KG 1,92E-02 YES

50-32-8 Benzo(a)pyrene 17 UG/KG 3.86E-06 YES

205-99-2 Benzo(b)fluoranthene 21 UG/KG 3.51 E-04 YES

19 1-24-2 Benzo(g,h,i)perylene 130 UG/KG 1.09E-03 YES

207-08-9 Benzo(k)fluoranthene 11 J UG/KG 1.84E-04 YES

111-91-1 bis(2-Chloroethoxy)methane 1500 U UG/KG 4.95E+00

111-44-4 bis(2-Chloroethyl) ether 1500 U UG/KG 6.33E-02

117-81-7 his(2-Ethylhexyl) phthalate (DEHP) 2500 UG/KG 2.70E+00 YES

85-68-7 Butyl benzyl phthalate 1500 U UG/KG 6.28E+00

86-74-8 Carbazole 1500 U UG/KG

218-01-9 Chrysene 81 UG/KG 1.71E-02 YES

84-74-2 Di-n-hutyl phthalate 1500 U UG/KG 7.50E-03

117-84-0 Di-n-octyl phthalate 1500 U UG/KG 2.12E-03

53-70-3 Dibenz(a,h)antliracene 1500 U UG/KG 8.15E-02. 132-64-9 Dibenzofuran 1500 U UG/KC

ND Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect. mg/kg = milligrams per kilogram, ug/kg = micrograms per kilogram Page2of.4



TABLE 4-2
ECOLOGICAL SCREENING OF SOIL RESULTS

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Chemical (SoIL) Max Reporting Qualifier Units Hazard Quotient Potential

(SOIL) Limit (RL) (HQ) (SOIL) Bioaccurnulator

84-66-2 Diethyl plsthalate 15(0X U UG/KG 1.50E-02

131-11-3 Dimethyl phlthalate 1500 U UG/KG 7.50E-03

206-44-0 Fluoranthene 620 UG/KG 5.08E-03 YES

86-73-7 Fluorene 210 UG/KG 7.OOE-03 YES

87-68-3 Hexachlorobutadiene 1500 U UG/KG 3.77E+O I1

77-47-4 H1cxachlorocyclopentadiene 1500 U UG/KG 1.50E-0I1

67-72-1 Hexachloroethane 1500 1S UG/KG 2.52E+00

193-39-5 Indeno(l,2,3-cd)pyrene 14 1 UG/KG 1.28E-04 YES

78-59-1 Isophorone 1500 U UG/KG 1.08E-02

621-64-7 N-Nitroso-di-n-propylamine 1500 U UG/KG 2.76E+00

86-30-6 N-Nitrosodiphenylarmine I 50 U UG/KG 7.50E-02

91-20-3 Naphthalene 330 UG/KG 1.33E-03

98-95-3 Nitrobenzene 1500 U UG/KG 3.75E-02

87-86-5 Pentachlorophenol 7700 1t UG/KG 1.28E+00

85-01-8 Phenanthrene 360 UG/KG 7.88E-03 YES

108-95-2 Phenol 1500 U UG/KG 3.75E-02

129-00-0 Pyrene 330 UC/KG 4.20E-03 YES

Inorganics _ _ _

7429-90-5 Aluminum 28800 17900 MG/KG

7440-36-0 Antimony 0.83 0.63 MG/KG 1.26E-01

7440-38-2 Arsenic 13.5 9.6 MG/KG 1.07E+00

7440-39-3 Barium 195 153 MG/KG 3.06E-01

7440-41-7 Beryllium 0.76 1.2 MG/KG 1.20E-0l

7440-42-8 Boron 5.3 6.2 MG/KG 1.2413+01

7440-43-9 Cadmium 0.19 0.39 MG/KG 1.34E-02

7440-70-2 Calcium 2497 217000 MG/KG

7440-47-3 Chromium 25.2 25.6 MG/KG 5.12E+00

7440-48-4 Cobalt 21.7 15.1 MG/KG 7.55E-01

7440-50-8 Copper 11.3 23.5 MG/KG 7.58E-01

7439-89-6 Iron 19306 34000 MG/KG 1.70E+02

7439-92-1 Lead 23.4 64.8 MG/KG I50E-0I

7439-95-4 Magnesium 1552 19700 MG/KG

7439-96-5 Manganese 3640 1370 MG/KG 1.37E+01

7439-97-6 Mercury 0.06 0.053 MG/KG 7.57E-03 YES

7440-02-0 Nickel 18.9 22.9 MG/KG 7.63E-01

2023695 Potassium 625 930 MG/KG

7782-49-2 Selenium 2.34 0.78 MG/KG 7.80E-0l YES

7440-22-4 Silver 0.58 2.1 U MG/KG I.O5E+00

7440-23-5 Sodium 170 1360 MG/KG

7440-28-0 Thallium 0.41 4.2 U MG/KG 4.20E+00

7440-62-2 Vanadium 47.2 38.4 MG/KG 8.35E-01 _

NDI Not Dctected E =Outside of Range UJ = Estimated Nondetect
J Estimated U = Nondetect, mg/kg =milligrans per kilogram, ug/kg = micrograms per kilogram Page 3 of4-



TABLE 4-2
ECOLOGICAL SCREENING OF SOIL RESULTS

* . AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Chemical (SOIL) Max Reporting Qualifier Units Hazard Quotient Potential

Limit (RL) (HQ) (SOIL) Bioaccumulator

7440-66-6 Zinc 51.4 95.4 MG/KG 7.95E-C1

Pesticides (Organochiorine)
72-54-8 4,4'-DDD 12000 UG/KG 1.58E+01 YES

72-5D-9 4,4'-DDE 4800 UG/KG 8.06E+00 YES

50-29-3 4,4'-DDT 10000( UG/KG 5.71 E+03 YES

309-00-2 Aldrin 1300000 UG/KG 3.92E+05 YES

319-84-6 alpha-BHC 30000 U UG/KG 3.02E+02

5103-71-9 alpha-Chlordane 490 UG/KG 2 19E+00 YES

959-98-8 alpha-Endosulfan 12 EJ UG/KG 1.01E-OI

319-85-7 beta-BH-IC 8.4 EJ UG/KG 2.11 E+O YES

33213-65-9 beta-Endosulfan 18 EJ UG/KG I.S5E-Ol

57-74-9 Chlordane 120000 U UG/KG 5.36E+02

319-86-S delta-BHC 30000 U UG/KG 3.02E100

60-57-1 Dieldnin 290000 J UG/KG I 22E+05 YES

1031-07-8 Endosulfan sulfate 7.7 UG/KG 2.1SE-0l YES

72-20-8 Endrin 12000 UG/KG .l19E+03 YES. 7421-93-4 Endrin aldehyde 9000 UG/KG 8.57E+02 YES

53494-70-5 Endrin Ketone 20000 UG/KG

58-89-9 garnma-BHC (Lindane) 5.6 J UG/KG 1.12E+00 YES

5566-34-7 gamma-Chlordane 1600 UG/KG 7.14E+00 YES

76-44-8 Heptachlor 69 EJ UG/KG 1.15 E+01 YES

1024-57-3 Ileptachlor epoxide 11 EJ UG/KG 7.24E-02 YES

118-74-1 Hexaclhlorobenzene 2700 UG/KG 2.70E-03 YES

465-73-6 Isodrin 60000 J UG/KG 1.811E+04

72-43-5 Methoxychlor 26 1 UG/KG 1.31 E+OO YES

8001-35-2 Toxaphene 600000 U UG/KG 5.03E+03

Polychlorinated Biphenyls (PCB)

12674-11-2 PCB-1016 28 U UG/KG

11104-28-2 PCB-1221 28 U UG/KG

11141-16-5 PCB-1232 28 U UG/KG

53469-21-9 PCB- 1242 28 U UG/KG

12672-29-6 PCB-I248 28 U UG/KG I

11097-69-1 PCB-1254 28 U UG/KG

11096-82-5 PCB-1260 28 U UG/KG

Other Parameters

Dioxin 2,3,7,8-TCDD 0.000289 UG/KG YES

Table Created By: MAM

Table Checked By: CMW

ND = Not Detected F = Outside of Range UJ = Estimated Nondetect
J= Estimated U = Nondetect, mg/kg = nilligrams per kilogram, ug/kg = micrograms per kilogram Page 4 of*4 --4 -



TABLE 4-3
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Concentration (or Based on USEP Based on USEPA Region 9 (or Max CLo) to Migration to

CAS Number Chemical Max Reporting Qualifier Units Max |l) to Region 9 Industrial Indusl Sol PRG fo r God t Cir
Limit (RI) Background Soil PRG for Toxins (DAF-1)

(SEDIMENT) Carcinogens

Volatile Organic Compounds

71-55-6 1, ,1-Trichloroethane 6 U UG/KG 1.80E-06 6.00E-02

79-34-5 1, 1,2,2-Tetrachloroethane 6 U UG/KG 6.68E-09 1.54E-06 3.00E+01

79-00-5 1, I,2-Trichloroethane 6 U UG/KG 3.16E-09 3.94E-05 6.67E+00

75-34-3 1,I-Dichloroethane 6 U UG/KG 2.91 E-06 6.OOE-03

75-35-4 1,1-Dichloroethene 6 U UG/KG 5.05OS-08 8.911E-05 2.00E+00

107-06-2 1,2-Dichloroethane (EDC) 6 U UG/KG 7.85E-09 1.70E-04 6.00E+00

78-87-5 1 2-Dichloropropane 10 UG/KG 1.30E-OR 4.69E-04 1.00E +01

78-93-3 2-Butanone (MEK) 6 U UGfKG 2.16E-07

591-78-6 2-Hexanone 6 U UG/KG

108-10-1 4-Methyl-2-pentanone (MIBK) 6 U UG/KG 2.08E-06

67-64-1 Acetone 23 U UG/KG 3.70E-06 2.88E-02

71-43-2 Benzene 6 U UG/KG 4.1 OE-09 2.48E-04 3.00E+OO

75-27-4 Bromodichloromethane 6 U UG/KG 2.55E-09 5.75E-06 2.00E-01

75-25-2 Bromoform 6 U UG/KG 1.92E- I1 3.41 E-07 1.50E-01

74-83-9 Bromomethane 6 U UG/KG 4.57E-04 6.00E-01

75-15-0 Carbon disulfide 6 U UG/KG 4.96E-06 3.00E-03

56-23-5 Carbon tetrachloride 6 U UG/KG 1. 13E-08 8.58E-04 2.00E+OO

108-90-7 Chlorobenzene 6 U UG/KG I. I I E-05 8.57E-02

75-00-3 Chloroethane 6 U UG/KG 9.22E- 10 3.18E-07

67-66-3 Chloroform 6 U UG/KG I.15E-08 4.66E-03 2.00E-01

74-87-3 Chloromethane 6 U UG/KG 2.25E-09

1I56-59-2 cis- ,2-1Dichloroethene 6 U UG/KG 4.07E-05 3.00E-O1

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect, mgtkg = milligrams per kilogram, ug/kg = micrograms per kilogram Page I of 14
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TABLE 4-3
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration

Max Result or Concentration (or Based on USEPA Based on USEPA Region 9 (or Max RL) to Migration to

CAS Number Chemical Max Reporting Qualifier Units Max RL) to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria

Limit (RL) Background Soil PRG for Toxins (DAF-1)

(SEDIMENT) Carcinogens

1006 1-01-5 cis- 1,3-Dichloropropene 6 U UGIKG 3.37E-08 1.36E-04

124-48-1 Dibromochloromethane 6 U UG/KG 2.26E-09 3.77E-06 3.OOE-01

100-41-4 Ethylbenzene 6 U UG/KG 1.OOE-06 8.57E-03

75-09-2 Methylene chloride 6 U UG/KG 2.92E-10 6.14E-07 6.OOE+00

110-54-3 N-Hexane 6 U UG/KG 1.49E-05

100-42-5 Styrene 6 U - UG/KG 2.94E-07 3.OOE-02

127-184 Tetrachloroethylene (PCE) 6 U UG/KG 3.212E-10 3.52E-06 2.OOE+00

108-88-3 Toluene 6 U UG/KG 3.02E-06 1.00E-02

1330-20-7 total Xylenes 6 U UG/KG 1.35E-06 6.00E-04

156-60-5 trans- 1,2-Dichloroethene 6 U UG/KO 2.80E-05 2.00E-01

10061-02-6 trans- ,3-Dichloropropene 6 U UG/KG 3.37E-08 1.36E-04

79-01-6 iTrichloroethylene (TCE) 21 UG/KG 3.43E-09 2.66E-04 7.00E+00

75-01-4 Vinyl chloride 6 U UG/KG 1.23E-07 8.57E+00

Semivolatile Organic Compounds

120-82-1 1,2,4-Trichlorobenzene 1300 U UG/KG 1.71E-04 4.33E+00

95-50-1 1,2-Dichlorobenzene 1300 U UG/KG 3.92E-04 1.44E+00

541-73-1 1,3-Dichlorobenzene 1300 U UG/KG 2.51E-02

106-46-7 1,4-Dichlorobenzene 1300 U UG/KG 1.60E-07 6.77E-04 1.30E+01

2,2-Ox ybis (I -chloro)propane 1300 U UG/KG

95 -95-4 2,4,5-TrichIorophenol 6500 U UG/KG 7.3823-05 6.50E-01

88-06-2 2,4,6-Trichlorophenol 1300 U UG/K& 5.80E-09 1.632+02

120-83-2 2,4-Dichlorophenol 1300 U UG/K. 4.92E-04 2.60E+01

105-67-9 2,4-Dimethylphenol 1300 U UG/KO 7.38E-05 3.25E+00

ND = Not Detected E= Outside of Range UJ = Estimated Nondetect

I = Estimated U = Nondetect, mg/kg = milligrams per kilogram, ug/kg = micrograms per kilogram Page 2 of 14



TABLE 4-3
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Concentration (or Based on USEPA Based on USEPA Region 9 (or Max RL) to Migration to

CAS Number Chemical Max Reporting Qualifier Units Max RL) to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria
Limit (RL) Background Soil PRG for Toxins (DAF-I)

(SEDIMENT) Carcinogens

51-28-5 2,4-Dinitrophenol 6500 U UGfKG 3.69E-03 6.50E+02

121-14-2 2,4-Dinitrotoluene 1300 U UG/KG 7.38e-04 3.2513+04

606-20-2 2,6-Dinitrotoluene 1300 U UG/KG 1.48E-03 4.33E+04

91-58-7 12-Chloronaphthalene 1300 U UG/KG 4.76E-05

95-57-8 2-Chlorophenol 1300 U UG/KG 5.392-03 6.50E+00

91-57-6 2-Methylnaphthalene 1300 U - UGfKG 2.40E-05 6.50E-03

9548-7 2-Methylphenol 1300 U UGtK& 2.95E-05 1.63E+00

88-74-4 2-Nitroaniline 6500 U UG/KOC 1.29E-01

88-75-5 2-Nitrophenol 1300 U UG/KG 1.84E-04

91-94-1 3,3'-Dichlorobenzidine 2600 U UG/KG 4.74E-07 8.672E+03

99-09-2 3-Nitroaniline 6500 U UG/KG 1.29E-01

534-52-1 4,6-Dinitro-2-methylphenol 6500 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 1300 U UG/Kf

59-50-7 4-Chloro-3-methylphenol 1300 U UG/KG 2.95E-05

106-47-8 4-Chloroaniline 1300 U UG/KG 3.69E-04 4.33E+01

7005-72-3 4-Chlorophenyl phenyl ether 1300 U UG/KG

106-44-5 4-Methyiphenol 1300 U UG/KG 2.95E-04

100-01-6 4-Nitroaniline 6500 U UG/KG 1.29E-01

100-02-7 4-NitrophenoI 6500 U UG/KG 9.22E-04

83-32-9 Acenaphthene 1300 U UG/KG 3.39E-05 4.33E-02

208-96-8 Acenaphthylene 1300 U UG/KG 2.40E-05 6.50E-03

120-12-7 Anthracene 1300 U UG/KG 3.34E-06 2.17E-03

56-55-3 Benzo(a)anthracene 1300 U UG/KG 4.50E-07 1.63E+01

ND = Not Detected E= Outside of Range UJ = Estimated Nondetect
I = Estimated U = Nondetect, mg/kg = milligrams per kilogram, ugtkg = micrograms per kilogram Page 3 of 14
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TABLE 4-3

HUIMAN HEALTH SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration

Max Result or Concentration (or Based on USEPA Based on USEPA Region 9 (or Max RL) to Migration to

CAS Number Chemical Max Reporting Qualifier Units Max RL) to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria

Limit (RL) Background Soil PRG for Toxins (DAF-1)

(SEDIMENT) Carcinogens

50-32-8 Benzo(a)pyrene 1300 U UGIKG 4.50E-06 3.25E+00

205-99-2 Benzo(b)fluoranthene 1300 U UGfKG 4.50E-07 6.50E+00

191-24-2 Benzo(ghji)perylene 1300 U UG/KO 2.40E-05 6.50E-03

207-08-9 Benzo(k)flucranthene 1300 U UG/KG 4.50E-08 6.50E-0 1

111-91-1 bis(2-Chloroethoxy)methane 1300 U UG/KG

111-44-4 bis(2-Chloroethyl) ether 1300 U UG/KG 2.1 OE-06 6.50E+04

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 1300 U UG/KG 7.38E-09 7.38E-05

85-68-7 Butyl benzyl phthalate 1300 U UG/KG 7.38E-06 1.63E-03

86-78 Carbazole 1300 U UGIKG I.05E-08 4.33E+01

218-01-9 Chrysene 1300 U UG/KG 4.50E-09 1.63E-01

84-74-2 Di-n-butyl phthalate 1300 U UG/K6 1.48E-05 4.33E-03

117-84-0 Di-n-octyl phthalate 1300 U UGfKG 7.38E-05 1.30E-04

53-70-3 Dibenz(a h)anthracene 1300 U UGIKG 4.50E-06 1.63E+01

132-64-9 Dibenzofuran 1300 U U KG/K 2.57E-04

84-66-2 Diethyl phthalate 1300 U UG/KG 1 .84E-06

131-11-3 Dimethyl phthalate 1300 U UG/KG 1.48E-07

206-44-0 Fluoranthene 1300 U UG/KG 4.32E-05 6.50E-03

86-73-7 Fluorene 1300 U UGfKG 3.92E-05 4.33E-02

87-68-3 Hexachlorobutadiene 1300 U UGfKG 4.11 E-08 7.38E-03 1.30E+0i

77-47-4 Hexachlorocyclopentadiene 1300 U UG/KG 2.20E-04 650E-02

118-74-1 Hexachlorobenzene 1300 U U6/KG 8.43E-07 1.84E-03 1 30E+01

67-72-1 Hexachloroethane 1300 U UGfKG 7.38E-09 i .48E-03 6.50E+01

193-39-5 Indeno(1,2,3-cd)pyrene 1300 U UG/KG 4.50E-07 1.86E+00

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

= Estimnated U = Nondetect, mgfkg = milligrams per kilogram, ug/kg = micrograms per kilogram Page 4 of 14



TABLE 4-3
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCIRARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration

Max Result or Concentration (or Based on USEPA Basd on USEPA Region 9 (or Max RL) to Migration to

CAS Number Chemical Max Reporting Qualifier Units Max RL) to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria
Limit (RL) Background Soil PRG for Toxins (DAF-1)

(SEDIMENT) Carcinogens

78-59-1 Isophorone 1300 U UG/KG 5.01E-10 7.38E-06 4.33E+01

621-64-7 N-Nitroso-di-n-propylamine 1300 U UG/KG 3.69E-06 6.50E+05

86-30-6 N-Nitrosodiphenylamine 1300 U UJG/KG 2.58E-09 2.172E+I01

91-2G-3 Naphthalene 1300 U UG/KG 6.89E-03 3.25E-01

98-95-3 Nitrobenzene 1300 U UG/KG 1.14E-02

87-86-5 Pentachlorophenol 6500 U UG/KG 5.86E-07 4.56E-04 6.50E+03

85-01-8 Phenanthrene 1300 U UG/KG 2.40E-05 6.50E-03

108-95-2 Phenol 1300 U UG/KG 2.46E-06 2.60E-0 1

129-00-0 Pyrene 1300 U UG/KG 2.40E-05 6.50E-03

Inorganics
7429-90-5 Alumiinum 8760 MG/KG 7.79E-01 5.22E-03

7440-36-0 Antimony 0.33 MG/KG 1.74E-01 4.04E-04 1. I OE+00

7440-38-2 Arsenic 25.2 MG/KG 2.45E+00 9.24E-06 5.74E-02 2.52E+01

7440-39-3 Barium 85.8 MG/KG 4.38E-01 6.89E-04 1.07E+00

7440-41-7 Beryllium 1.3 MG/KG 8. 13E-01 5.80E-10 3.52E-04 4.33E-01

7440-42-8 Boron 3.5 MG/KG 4.42E-05

7440-43-9 Cadmium 0.33 U MG/KG 2.06E-01 1.10E-10 4.07E-04 8.25E-01

7440-70-2 Calcium 3790 MG/KG 2.62E+00

7440-47-3 Chromium 28.1 MG/KG 1.63E+00 6.27E-08 1.41E+01

7440-48-4 Cobalt 16.4 MG/KG 1.80E+00 1.34E-04

7440-50-8 Copper 14.8 MG/KG 8.81E-01 1.95E-04

7439-89-6 Iron 38600 MG/KG 1.86E+00 6.30E-02

7439-92-1 Lead 33.7 MG/KG 1.40E+00

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
= Estimated U = Nondetect, mg/kg = milligrams per kilogram, uglkg = micrograms per kilogram Page 5 of 14
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TABLE 4-3

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHAtRACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio or max Cancer Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Concentration (or Based on USEPA Based on USEPA Region 9 (or MaxIlL) to Migration to

CAS Number Chemical Max Reporting Qualifier Units Max lR) to Region 9 Industrial Industrial Soil PRG for Groundwater Criteria
Limit (RlL) Background Soil PRO for Toxins (DAF-1)

(SEDIMENT) Carcinogens

7439-95-4 Magnesium 2530 MG/KG 1.33E+00

7439-96-5 Manganese 1180 MG/KG 1.13E+00 3.66E-02

7439-97-6 Mercury 0.036 MG/KG 2.40E-01

7440-02-0 Nickel 13 MG/KG 7.69E-01 3.18E-04 1.86E+00

2023695 Potassium 497 MG/KG 3.50E-01

7782-49-2 Selenium 1.8 . MG/KG 2.8 1 E+00 1.76E-04 6.00E+00

7440-224 Silver 0.45 U MG/KG 1.50E-01 4.40E-05 2.25E-01

7440-23-5 Sodium 1090 MG/KG 7.52E-01

7440-28-0 Thallium I.I U MG/KG 3.552E+00 7.69E-06

7440-62-2 Vanadium 65.1 MG/KG 2.33E+00 4.55E-03 2.17E-01

7440-66-6 Zinc 144 MG/KG 2.52E+00 2.35E-04 2.40E-01

Pesticides (Organochlorine)

72-54-8 4,4'-DDD 1400 UG/KG 8.20E-08 .75E+00

72-55-9 4,4' -DDE 400 UG/KG 3.32E-08 1.33E-01

50-29-3 4,4'-DDT 48 J UG/KG 3.98E-09 6.56E-05 2.40E-02

309-00-2 Aldrin 35 UG/KG 2.41 E-07 I.32E-03 5.83E-05

319-84-6 alpha-BHC 37 U UG/KG 6.22E-08 1.23E+03

5103-71-9 alpha-Chlordane 37 U UG/KG 3.46E-09 5.53E-05 7.40E-02

959-98-8 alpha-Endosulfan 37 U UG/KG 7.00E-06

319-85-7 beta-BHC 37 U UG/KG 1.78E-08 3.70E+02

33213-65-9 beta-Endosulfan 75 U UG/KG 1.42E-05

57-749- Chlordane 150 U UG/KG 1.40E-08 2.24E-04 3.00E-01

319-86-8 delta-BHC 37 U UG/KG 1.78E-08

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
= Estimated U = Nondetect, mg/kg = milligrams per kilogram, ug/kg = Micrograms per kilogram Page 6 of 14



TABLE 4-3
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio ofMax Caner Risk Hazard Quotient (HQ) Ratio of Max Concentration
Max Result or Concentration (or Based on USEPA Based on USEPA Region 9 (or Max RL) to Migration to

CAS Number Chemical Max Reporting Qualifier Units Max RL) to Region 9 Industrial Industrial Soil PRO for Groundwater Criteria

Limit (lRL) Background Soil PRG for Toxins (DAF-1)

I (SEDIMENT)l Carcinogens

60-57-1 Dieldrin 16 UGfKG 1.04E-07 3.63E-04 8.00E+01

1031-07-8 Endosulfan sulfate 75 U UG/KG 1.42E-05

72-20-8 Endrin 75 U UO/KG 2.84E-04 1.50E+00

7421-934 Endrin aldehyde 75 U UG/KG 2.84E-04 1.50E+00

53494-70-5 Endrin Ketone 75 U UG/KG 2.84E-04 1.50E+00

58-89-9 gamnra-BHC (Lindane) 37 U UG/KG 1.28E-08 9.22E-05 7.40E+01

5566-34-7 gamma-Chlordane 37 U UG/KG 3.46E-09 5.53E-05 7.40E-02

76-44-8 Heptachlor 37 U UG/KG 6.75E-08 8.40E-05 3.70E-02

1024-57-3 Heptachlor epoxide 37 U UG/KG 1.37E-07 3.23 E-03 1.23E+00

465-73-6 Isodrin 75 U UG/KG

72-43-5 Metboxychlor 14 I UD/KG 3.18E-06 1.75E-03

8001-35-2 Toxaphene 740 U UD/KG 3.30E-07 3.70E-01

Polychlorinated Biphenyls (PCB)

12674-11-2 PCB-1016 9 U UG/KG 3.14E- 10 1.792-04

11104-28-2 PCB-1221 18 U UG/KG 1.79E-08

11141-16-5 PCB-1232 9 U UG/KG 8.96E-09

53469-21-9 PCB-1242 9 U UG/KG 8.96E-09

12672-29-6 PCB- 1248 9 U UG/K& 8.96E-09

11097-69-1 PCB-1254 9 U UG/KG 8.96E-09 6.27E-04

11096-82-5 PCB-1260 9 U UG/KG 8.96E-09

Table Created By: MAM

Table Checked By: CMW

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
= Estimated U = Nondetect mg/kg = milligrams per kilogram, ugfkg = micrograms per kilogram Page 7 of 14



TABLE 4-3

HUMAN HEALTH SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Max Result or i (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class

CAS Numnber Chemical Max Reporting Qualifier Units IndustrialCom ercial Soil Construction Worker Soil I Soil Component of

Limit iRL} Ingestion Criteria Ingestion Criteria Groundwater Criteria

Volatile Organic Compounds

71-55-6 I,I,1-Trichloroethane 6 U UC/KG 3.OOE-03

79-34-5 1, 1 ,2,2-Tetrachloroethane 6 U UG/KG

79-00-5 1,1,2-Trichloroethane 6 U UG/KG 7.32E-07 7.32E-07 3.OOE-01

75-34-3 II-Dichloroethane 6 U UGfKG 3.00E-08 3.OOE-08 2.61 E-04

75-354 I, I -Dichloroethene 6 U UGfK& 3.33E-07 3.33E-06 1.00E-0 I

107-06-2 1,2-Dichloroethane (EDC) 6 U UG/KG 9.52E-05 4.29E-06 3.00E-01

78-87-5 1,2-Dichloropropane 10 UG/K I. 1i9E-04 5.56E-06 3.33E-01

78-93-3 2-Butanone (MEK) 6 U UG/KG

591-78-6 2-Hexanone 6 U Uif/KG

108-10-1 4-Methyl-2-pentanone (MIBK) 6 U UG/KG

67-64-1 Acetone 23 U UG/KG 1.15E-07 I. 15E-07 1.44E-03

71-43-2 Benzene 6 U UGIKG 3.00E-05 E.40E-06 2.00E-O 1

75-27-4 Bromodichloromethane 6 U UG/KG 6.52E-05 3.00E-06 1.00E-02

75-25-2 Bromoform 6 U UG/Ki 8.33E-06 3.75E-07 7.50E-03

74-83-9 Bromomethane 6 U UG/K& 2.07E-06 6.00E-06 3.00E-02

75-15-0 Carbon disulfide 6 U U30/KG 3.OOE-08 3.00E-07 1.88E-04

56-23-5 Carbon tetrachloride 6 U UG/KG 1.36E-04 1.46E-05 8.57E-02

108-90-7 Chlorobenzene 6 U UG/KG 1.46E-07 1.46E-06 6.OOE-03

75-00-3 Chloroethane 6 U UG/KG

67-66-3 Chloroform 6 U UG/K& 6.38E-06 3.00E-06 1.00E-02

74-87-3 Chloromethane 6 U UG/KG

156-59-2 cis-1,2-Dichloroethene 6 U UG/KG 3.00E-07 3.OOE-07 1.50E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

= Estimated U = Nondetect, mg/kg = milligrams per kilogram, ug/kg = micrograms per kilogram Page 8 of 14



TABLE 4-3
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
NumberChemicalMax Reputorting Qualifier(or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class

CAS Number Chemnical Max Reporting Qualifier Units [ndistrial/Commercial Soil Construction Worker Soil I Soil Component of

Limit (RL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

10061-01-5 cis-1,3-Dichloropropene 6 U UG/KG

124-48-1 Dibromochloromethane 6 U UG/KG 1.46E-07 146E-07 1.50E-02

100-41-4 Ethylbenzene 6 U UG/KG 3.00E-08 3.00E-07 4.62E-04

75-09-2 Methylene chloride 6 U UG/KG 7.89E-06 5.00E-07 3.OOE-01

110-54-3 N-Hexane 6 U UG/KG

100-42-5 Styrene 6 U UGfKG 1.46E-08 1.46E-07 1.50E-03

127-18-4 Tetrachloroethylene (PCE) 6 U UG/KG 5.45E-05 2.50E-06 I.0E-01

108-88-3 Toluene 6 U UG/KG 1.46E-08 I .46E-08 5.OOE-04

1330-20-7 total Xylenes 6 U UG/KG 6.00E-09 1.46E-08 4.00E-05

156-60-5 trans-I ,2-Dichloroethene 6 U UGIKG 1.46E-07 1.46E-07 8.57E-03

10061-02-6 trans- 1,3-Dichloropropene 6 U UG/KG

79-01-6 Trichloroethylene (TCE) 21 UG/KG 4.04E-05 1.75E-05 3.50E-01

75-01-4 Vinyl chloride 6 U UG/KG 2.00E-03 9.23E-05 6.00E-01

Semivolatile Organic Compounds

120-82-1 I,2,4-Trichlorobenzene 1300 U UG/KG 6.50E-05 6.50E-04 2.60E-01

95-50-1 1 ,2-Dichlorobenzene 1300 U UG/KG 7.22E-06 7.22E-05 7.65E-02

541-73-1 1,3-Dichlorobenzene 1300 U UG/KG

106-46-7 1,4-Dichlorobenzene 1300 U UG/KG 6.50E-01

2,2- Oxybis(E -chloro)propane 1300 U UG/KG

95-95-4 2,4,5-Trichlorophenol 6500 U UG/KG 3.25E-05 3.25E-05 2.41 E-02

88-06-2 2,4,6-Trichlorophenol 1300 U UG/KG 2.50E-03 lI.18E-04 6.50E+00

120-83-2 2,4-Dichlorophenol 1300 U UG/KG 2.13E-04 2.13E-03 1.30E+00

105-67-9 2,4-Dimethylphenol 1300 U UG/KG 3.17E-05 3.17E-05 1.44E-01

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect, mg/kg = milligrams per kilogram, ugfkg = micrograms per kilogram Page 9 of 14



TABLE 4-3
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Itesult or -t Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration

CAS Number Chemical Max Reporting Qualifier Units (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class
Limit (RLe Industrial/Commercial Soil Construction Worker Soil I Soil Component of

Ingestion Criteria Ingestion Criteria Groundwater Criteria

5 1-28-5 2,4-Dinitrophenol 6500 U UG/KG 1.59E-03 1.59E-02 3.25E+01

121-14-2 2,4-Dinitrotoluene 1300 U UG/KG 1.S5E-01 7.22E-03 1.63E+03

606-20-2 2,6-Dinitrotoluene 1300 U UG/KG 1.55E-01 7.22E-03 1.86E+03

91-58-7 2-Chloronaphthalene 1300 U UG/KG

95-57-8 2-Chlorophenol 1300 U UG/KG 1.30E-04 I.30E-04 3.25E-01

91-57-6 2-Methylnaphthalene 1300 U UG/KG 2.13E-05 2.13E-05 3.1OE-04

95-48-7 2-Methylphenol 1300 U UG/KG 1.30E-05 1.30E-05 8.67E-02

88-74-4 2-Nitroaniline 6500 U UG/KG

88-75-5 2-Nitrophenol 1300 U UGIKG

91-94-1 3,3'-Dichlorobenzidine 2600 U UG/KG 2.00E-0! 9.29E-03 3.71 E+02

99-09-2 3-Nitroaniline 6500 U UG/KG

534-52-1 4,6-Dinitro-2-methylphenol 6500 U UG/KG

101-55-3 4-Bromophenyl phenyl ether 1300 U UG/KG

59-50-7 4-Chloro-3-methylphenol 1300 U UGIKG

106-47-8 4-Chloroaniline 1300 U UG/KG I .59E-04 1.59E-03 1.86E+00

7005-72-3 4-Chlorophenyl phenyl ether 1300 U UG/KG

106-44-5 4-Methylphenol 1300 U UG/KG

100-01-6 4-Nitroaniline 6500 U UG/KG

100-02-7 4-Nitrophenol 6500 U UG/KG

83-32-9 Acenaphthene 1300 U UG/KG 1.08E-5 1.08E-05 2.28E-03

208-96-8 Acenaphthylene 1300 U UGfKG 2.13E-OS 2.13E-05 3. I E-04

1120-12-7 Anthracene 1300 U UG/KG 2.13E-06 2.13E-06 1.08E-04

56-55-3 Ben zo(a)anthracene 1300 U UG/KG 1.63E-01 7.65E-03 6.50E-01

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

= Estimated U = Nondetect, mg/kg = milligrams per kilogram, ug/kg = nicrograms per kilogram Page 10 of 14



TABLE 4-3
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration

CAS Number Chemical Max Reporting Qualifier Units (or Max RL) to IEPA (or Max RL) to [EPA (or Max RL) to IEPA Class
Li.it .RL) Industrial/Commercial Soil Construction Worker Soil I Soil Component of

Limit (RlL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

50-32-8 Berizo(a)pyrene 1300 U UG/KG 1h63E+00 7.65E-02 1 .63E-01

205-99-2 Benzo(b)fluoranthene 1300 U UG/KG 1.63E-01 7.65E-03 2.60E-01

191-24-2 Benzo(g,hi)perylene 1300 U UG/KG 2.13E-05 2.13E-05 3.10E-04

207-08-9 Benzo(k)fluoranthene 1300 U UG/Ki 1.67E-02 7.65E-04 2.65E-02

111-91-1 bis(2-Chloroethoxy)methane 1300 U UG/KG

111-44-4 bis(2-Chloroethyl) ether 1300 U UG/KG 2.60E-01 1.73E-02 3.25E+03

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 1300 U UG/KG 3.17E-03 3.17E-04 3.61E-04

85-68-7 Butyl benzyl phthalate 1300 U UG/KG 3.17E-06 3.17E-06 1.40E-03

86-74-8 Carbazole 1300 U UIKG 4.48E-03 2.10E-04 2.17E+00

218-01 -9 Chrysene 1300 U UG/KG 1.67E-03 7.65E-05 8.13E-03

84-74-2 Di-n-butyl phthalate 1300 U UG/KG 6.50E-06 6.50E-06 5.65E-04

117-84-0 Di-n-octyl phthalate 1300 U UG/KG 3.17E-05 3.17E-04 1.30E-04

53-70-3 Dibenz(a,h)anthracene 1300 U UG/KG 1.63E+00 7.65E-02 6.50E-0 1

132-64-9 Dibenzofuran 1300 U UG/KG

84-66-2 Diethyl phthalate 1300 U UGIKG 1.30E-06 1.30E-06 2.77E-03

131-11-3 Dimethyl phthalate 1300 U UG/KG

206-44-0 Fluoranthene 1300 U UG/KG 1.59E-05 1.59E-05 3.02E-04

86-73-7 Fluorene 1300 U UG/KG 1.59E-05 1.59E-05 2.32E-03

87-68-3 Hexachlorobutadiene 1300 U UG/KG

77-47-4 Hexachlorocyclopentadiene 1300 U UG/KG 9.29E-05 9.29E-05 3.25E-03

118-74-1 Hexachlorobenzene 1300 U UG/KG 3.25E-01 1.67E-02 6.50E-01

67-72-1 Hexachloroethane 1300 U UG/KG 6.50E-04 6.50E-04 2.60E+00

193-39-5 Indeno(I,2,3-c,d)pyrene 1300 U UG/KG 1.63E-01 7.65E-03 9.29E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
= Estimated U = Nondetect, mg/kg = milligrams per kilogram, ug/kg = micrograms per kilogram Page 11 of 14



TABLE 4-3
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OJ

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Max Result or (or Max RL) to IEPA (or Max PL) to IEPA (or Max RL) to [EPA Class

CAS Number Chemical Max Reporting alifier Units industrial/Commerial Soil Construction Worker Soil I Soil Component of

Limit (RL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

78-59-1 Isophorone 1300 U UG/KG 3.17E-06 3.17E-06 1.631E-01

621-64-7 N-Nitroso-di-n-propylamine 1300 U UGfKG 1.63E+00 7.22E-02 2.60E+04

86-30-6 N-Nitrosodiphenylamine 1300 U UG/KG 1.08E-03 5.20E-05 1.30E+00

91-20-3 Naphthalene 1300 U UG/KG 1.59E-05 1.59E-04 1.55E-02

98-95-3 Nitrobenzene 1300 U UG/KG 1.30E-03 1.30E-03 1.30E+01

87-86-5 Pentachlorophenol 6500 . U UG/KG 2.71E-01 1.25E-02 2.17E+02

85-01-8 Phenanthrene 1300 U UG/KG 2.13E-05 2.13E-05 3.1 OE-04

108-95-2 Phenol 1300 U UG/KG 1.30E-06 1.08E-05 1.30E-02

129-00-0 Pyrene 1300 U UG/KG 2.13E-05 2.13E-05 3.1 OE-04

Inorganics

7429-90-5 Aluminum 8760 MG/KG

7440-36-0 Antimony 0.33 MG/KG 4.02E-04 4.02E-03 6.60E-02

7440-38-2 Arsenic 25.2 MG/KG 8.40E+00 4.13E-01 9.00E-0 1

7440-39-3 Barium 85.8 MG/KG 6.13E-04 6. 13E-03 7.15E-02

7440-41-7 Beryllium 1.3 MG/KG 1.30E+00 4.48E-02 1.97E-01

7440-42-8 Boron 3.5 MG/KG 1.94E-05 1.94E-04

7440-43-9 Cadmium 0.33 U MG/KG& 1.65E-04 1.65E-03 8.92E-02

7440-70-2 Calcium 3790 MIG/KG

7440-47-3 Chromium 28.1 MG/KG 2.81 E-03 6.85E-03 1.00E+00

7440-48-4 Cobalt 16.4 MG/KG 1.37E-04 1.37E-03

7440-50-8 Copper 14.8 MG/KG 1.0E&-04 1.80E-03 1.35E-03

7439-89-6 Iron 38600 MG/KG

7439-92-1 Lead 33.7 MG/KG 8.43E-02 8.43E-02

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

J = Estimated U = Nondetect, mg/kg = milligrams per kilogram, ugfkg = micrograms per kilogram Page 12 of 14



TABLE 4-3
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-9A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration

CAS Number Chemical Max Reporting Qualifier Units (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to IEPA Class
Lirnit (RL) rIndustrialfCommercial Soil Construction Worker Soil I Soil Component of

Limit (EL) ~~~~~~~Ingestion Criteria Ingestion Criteria Groundwater Criteria

7439-95-4 Magnesium 2530 MG/KG

7439-96-5 Manganese 1180 MG/KG 1.23E-02 1.232-01

7439-97-6 Mercury 0.036 MG/KG 5.90E-05 5.90E-04 2.40E-01

7440-02-0 Nickel 13 MG/KG 3.17E-04 3.17E-03 1.711-01

2023695 Potassium 497 MG/KG

7782-49-2 Selenium 1.8 MG/KG 1.80E-04 I.80E-03 7.50E-01

7440-22-4 Silver 0.45 U MG/KG 4.50E-05 4.50E-04 3.OOE-01

7440-23-5 Sodium 1090 MG/KG

7440-28-0 Thallium 1.1 U MG/KG 6.88E-03 6.88E-03 4.58E-01

7440-62-2 Vanadium 65.1 MG/KG 4.651E-03 4.65E-02 6.64E-02

7440-66-6 Zinc 144 MGIKG 2.36E-04 2.36E-03 4.OOE-02

Pesticides (Organochlorine)

72-54-8 4,4'-DDD 1400 UG/KG 5.83E-02 2.69E-03 8.75E-02

72-55-9 4,4'-DDE 400 UG/KG 2.35E-02 1.082-03 7.41 E-03

50-29-3 4,4'-DDT 48 J UG/KG 2.82E-03 4.8012-04 1.50E-03

309-00-2 Aldrin 35 UG/KG 1.171E-01 5.74E-03 7.OOE-02

319-84-6 alpha-BHC 37 U UG/KG 4.11 E-02 1 .85E-03 7.40E+01

5103-71-9 alpha-Chlordane 37 U USIKG 9.25E-03 3.08E-03 3.70E-03

959-98-8 alpha-Endosulfan 37 U US/KG

319-85-7 beta-BHC 37 U UG/KG

33213-65-9 beta-Endosulfan 75 U US/KG

57-74-9 Chlordane 150 U UGS/KG 3.75E-02 1.25E-02 1.25E-02

319-86-8 delta-BHC 37 U UG/KG

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

J= Estimated U = Nondetect, mg/kg = milligrams per kilogram, ug/kg = nicrograms per kilogram Page 13 of 14

; _ _ _~~~~



TABLE 4-3
HUMAN HEALTH SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max Concentration Ratio of Max Concentration Ratio of Max Concentration
Max Result or (or Max RL) to IEPA (or Max RL) to IEPA (or Max RL) to 1EPA Class

CAS Number Chemical Max Reporting Qualifier Units IndustriaUCommercial Soil Construction Worker Soil I Soil Component of

Limit (RL) Ingestion Criteria Ingestion Criteria Groundwater Criteria

60-57-1 Dieldrin 16 UG/KG 4.00E-02 2.05E-03 4.00E+00

1031-07-B Endosulfan sulfate 75 U UG/KG 4.17E-03

72-20-8 Endrin 75 U UGIKG 1.23E-04 1.23E-03 7.50E-02

7421-934 Endrin aldehyde 75 U UG/KG 1.23E-04 1.23E-03 7.50E-02

53494-70-5 Endrin Ketone 75 U UGIKG 1.23E-04 1.232-03 7.50E-02

58-89-9 gamma-BHC (Lindane) 37 U UGIKG 9.25E-03 3.85E-04 4.11 E+00

5566-34-7 gamma-Chlordane 37 U UG/KG 9.25E-03 3.0SE-03 3.70E-03

76-44-8 Heptachlor 37 U UG/KG 3.70E-02 . 1 .32E-03 1.61E-03

1024-57-3 Heptachlor epoxide 37 U UG/KG 6.17E-02 1.37E-02 5.29E-02

465-73-6 Isodrin 75 U UG/KG

7243-5 Methoxychlor 1 4 J UG/KG 1.40E-06 1.40E-05 8.75E-05

8001-35-2 Toxaphene 740 U UGfKG 1.42E-01 6.73E-03 2.39E-02

Polychlorinated Biphenyls (PCB)

12674-11-2 PCB-1016 9 U UG/KG

11104-28-2 PCB-1221 18 U UG/KG

11141-16-5 PCB-1232 9 U UG/KG

53469-21-9 PCB-1242 9 U UG/KG

12672-29-6 PCB-1248 9 U UGIKG

11097-69-1 PCB-1254 9 U UG/KG

11096-82-5 PCB-1260 9 U UG/KG

Table Created By: MAM

Table Checked By: CMW

ND = Not Detected E= Outside of Range UJ = Estimated Nondetect

J= Estimated U = Nondetect, mg/kg = nilligrams per kilogram, ugfkg = micrograms per kilogram Page 14 of 14



TABLE 4-4
ECOLOGICAL SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Direct Exposure Retained as
CAS Number Chemical uSEDIMENT' Max Reporting Qualifier Units Hazard Quotient Potential

' ' ^_. .Limit (RL) J (HQ) (SEDIMENT) Bioaccumulator

Volatile Organic Compounds

71-55-6 1,1,-Trichloroethane 6 U UG/KG 3.53E-02
79-34-5 ,12,2-Tetrachloroethane 6 U UG/KC 6.388E-03
79-00-5 1,1 ,2-Trichloroethane 6 U UG/KG 5-64E-03
75-34-3 13,-Dichloroethane 6 U UG/KG 6-40E-02
75-35-4 1,l-Dichloroethene 6 U UG/KG 5.63E-02
107-06-2 1,2-Dichloroethane (EDC) 6 tJ UG/KG 4.89E-03
78-87-5 1 ,-Dichloropropane 10 UG/KG 7.251E-03
78-93-3 2-Butanone (MEK) 6 U UG/KG 1.366E-03
591-78-6 2-Hexanone 6 U UG/KG 4.52E-02
108-10-1 4-Methyl-2-pentanone (MIBK) 6 U UG/KG 2.87E-02
67-64-1 Acetone 23 U UG/K3 2.73E-01
71-43-2 Benzene 6 U UG/KG 1.05E-01
75-27-4 Bromodichloromethane 6 U UG/KG 3.42E-04
75-25-2 Bromoform, 6 U UG/KG 4.80E-03
74-83-9 Bromomethane 6 U UG/K5 573E--04
75-15-0 Carbon disulfide 6 U UG/KG 3.OOE+00
56-23-5 Carbon tetrachloride 6 U UG/KG 7.71 F-02
108-90-7 Chlorobenzene 6 U UG/KG 7.32E-03
75-00-3 Chloroethane 6 U UG/KG 4.15SE-04
67-66-3 Chloroform 6 U UG/KG 8.53E-02
74-87-3 Chloromethane 6 U UG/KG 1.26E-04
156-59-2 cis-1,2-Dichloroethene 6 U UG/KG 5.10E-03
10061-01-5 cis-1,3-Dichloropropene 6 U UG/KG 2.40E+01
124-48-1 Dibromochloromethane 6 U UG/KG 1.95E-04
100-41-4 Ethylbenzene 6 U UG/KG 1.67E-03
75-09-2 Methylene chloride 6 U UG/KG 6.50E-03
110-54-3 N-Hexane 6 U UG/KG
100-42-5 Styrene 6 U UG/KG 2.78E-04
127-18-4 Tetrachloroethylene (PCE) 6 U UG/KG 1.13E-02
108-88-3 Toluene 6 U UG/KC 8.96E-03
1330-20-7 total Xylenes 6 U UG/KG 2.40E-01
156-60-5 trans-I,2-Dichloroethene 6 U UG/KG 5.10OE-03
10061-02-6 trans-l,3-Dichloropropene 6 U UG/KG 1.231E-01
79-01-6 Trichloroethylene (TCE) 21 UG/KG 1.31E-02
75-01-4 Vinyl chloride 6 U UG/KG 2.28E-04
Seemivolatile Organic Compounds
120-82-1 1,2,4-Tfichiorobenzene , 1300 U UG/KG 1.41_-01
95-50-1 1.2-Dichlorobenzene 1 1300 U UG/KG 3.82E+00
541-73-1 1,3-Dichlorobenzene .ie - 1300 U UG/KG 7.65E-01
106-46-7 1,4-Dichlorobenzene 1300 U UG/KG 3.71 E+00

ND = Not Detected E = Outside of Range Ul = Estimated Nondetect
J = Estimated U = Nondetect, mgtkg = milligrams per kilogram, ug/kg = micrograms per kilogram Page I of4 -



TABLE 4-4
ECOLOGICAL SCREENING OF SEDIMENT RESULTS

0 AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Direct Exposure Retained as

CAS Number Chemical B u(SEDIMENT) Max Reporting Qualifier Units Hazard Quotient Potential
Limit (RL) (HQ) (SEDIMENT) Bioaccumulator

. __ 2,2-Oxybis(1 -chloro)propane 1300 U UG/KG

95-95-4 2,4,5-Trichlorophenol 6500 U UG/KC 4.49E+00

88-06-2 2,4,6-Trichlorophenol 1300 U UG/KG 7-07E+OI1

120-83-2 2,4-Dichlorophenol 1300 U UG/KG 3.56E+00

105-67-9 2,4-Dimethylphenol 1300 U UG/KG 2.89E+01

51-28-5 2,4-Dinitrophenol 6500 U UG/KG 5.24E+02

121-14-2 2,4-Dinitrotoluene 1300 U UG/KG 2 008±00

606-20-2 2,6-Dinitrotoluene 1300 U UG/KC 1.52E+01

91-58-7 2-Chloronaphthalene 1300 U UG/KG 3.71.-01

95-57-8 2-Chlorophenol 1300 U UG/KCI 5.87E+00

91-57-6 2-Methylnaphthalene 1300 U UG/KG 1.86E+I01

95-48-7 2-Methylphenol 1300 U UG/KG 2.85E+02

88-74-4 2-Nitroaniline 6500 U UG/KO 1.35E-01

88-75-5 2-Nitrophenol 1300 U UG/KG 4.08E-01

91-94-1 3,3'-Dichlorobenzidine 2600 U UG/KG 1.30E+00

99-09-2 3-Nitroaniline 6500 U UG/KG 1.098-01

534-52-1 4,6-Dinitro-2-methylphenol 6500 U UG/KC 7.76E+02

101-55-3 4-Bromophenyl phenyl ether 1300 U UG/KC I.00E+00

59-50-7 4-Chloro-3-methylphenol 1300 U UG/KC 8.673t03

106-47-8 4-Chloroaniline 1300 U UG/KO 7.93E-02

7005-72-3 4-Chlorophenyl phenyl ether 1300 U UG/KO 9.46E-01

106-44-5 4-Methylphenol 1300 U UG/KG 3.25E-01

100-01-6 4-Nitroaniline 6500 U UG/KO 1.80E-01

100-02-7 4-Nitrophenol 6500 U UG/KO 1.57E+02

83-32-9 Acenaphthene 1300 U UG/KG 8.13E+01

208-96-8 Acenaphthylene 1300 U UG/KO 2.95E+01

120-12-7 Anthracene 1300 U UG/KG 2.28E+01

56-55-3 Benzo(a)anthracene 1300 U UG/KG 1.20E+O 1

50-32-8 Benzo(a)pyrene 1300 U UG/KG 8-67E+00

205-99-2 Benzo(b)fluoranthene 1300 U UG/KG 4.81±E+01

191-24-2 Benzo(g,h,i)perylene 1300 U UG/KG 8.13E801

207-08-9 Benzo(k)fluoranthene 1300 U UG/KG 4.81+±01

111-91-1 bis(2-Chloroethoxy)methane 1300 U UG/KG 1.00E+00

111-44-4 bis(2-Chloroethyl) ether 1300 U UG/KO 4.$5E-01

117-81-7 bis(2-Ethylhexyl) phthalate (DEHP) 1300 U UG/KG 1.73E+00

85-68-7 Butyl benzyl phthalate 1300 U UG/KG 1.18E-01

86-74-8 Carbazole 1300 U UG/KG 3.94E-01

218-01-9 Chrysene 1300 U UG/KG 7.83E+00

84-74-2 Di-n-butyl phthalate 0_ . U UG/KG 1.18E-01

117-84-0 Di-n-octyl phthalate 1300 U UG/KC 1.84E-03. 53-70-3 Dibenz(ah)anthracene 1300 U UG/KG 3.94E+01

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
I = Estimated U = Nondetect, mg/kg = milligrams per kilogram, ug/kg = micrograms per kilogram Page 2of4



TABLE 4-4
ECOLOGICAL SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

AlBackground Max Result or Direct Exposure Retained as
CAS Number Chemical B(SEDIMENT) Max Reporting Qualifier Units Hazard Quotient Potential

Limit (RL) (HQ) (SEDIMENT) Bioaccumulator

132-64-9 Dibenzofuran 1300 U UG/KG 6.50E-0 l

84-66-2 Diethyl phthalate 1300 U UG/KG 2.06E+00

131- 11-3 Dimethyl phthalate 1300 U UG/KG 2.49E-03

206-44-0 Fluoranthene 1300 U UG/KG 3.07E+00
86-73-7i Flu,,r..ne

86-73-7 Fluorene 1300 U UG/KG 1.68E+01
118-74-1 Hexachlorobenzene 1300 U UG/KG 1.30E+01

87-68-3 Hexachlorobutadiene 1300 U UG/KG 2.73E+i0I

77-47-4 Hexachlorocyclopentadiene 1300 U UG/KG 4.35E+02

67-72-1 Hexachloroethane 1300 U UG/KG 1.91E+01

193-39-5 Indeno(I,2,3-cd)pyrene 1300 U UG/KG 7.65E+01

78-59-1 Isophorone _ . 1300 U UG/KG 1.13E+00

621-64-7 N-Nitroso-di-n-propylamine 1300 U UG/KG

86-30-6 N-Nitrosodiphenylanine 1300 U UG/KG 1.86E+00

91-20-3 Naphthalene 1300 U UG/KG 7.39E+00

98-95-3 Nitrobenzene 1300 . UG/KG 2.22E+O.

87-86-5 Pentachlorophenol 6500 U UG/KG 8.78E+01

85-01-8 Phenanthrene 1300 U UG/KG 6.37E+00

108-95-2 Phenol 1300 U UG/KG 2.71E+01

129-00-0 Pyrene 1300 U UG/KG 6.67E+00

Inorganics

7429-90-5 Aluminum 11241 8760 MG/KG 3.37E-0O

7440-36-0 Antimony 1.9 0.33 MG/KG 1.IOE-01

7440-38-2 Arsenic 10O3 2522 MG/KG 2.57E+00

7440-39-3 Barium 196 85.8 MG/KG

7440-41-7 Beryllium 1.6 1.3 MG/KG

7440-42-8 Boron 3.5 MG/KG

7440-43-9 Cadmiium 1.6 0.33 U MG/KG 3.33E-01
7440-70-2 Calcium 1448 3790 MG/KG

7440-47-3 Chromium 17.2 28-. MG/KG 6.47E-01

7440-48-4 Cobalt 9.1 16.4 MG/KG 3.28E-01

7440-50-8 Copper 16.8 14.8 MG/KG 4.68E-0O

7439-89-6 Iron 20750 38600 MG/KG 2.03E-0O

7439-92-1 Lead 24 33.7 MG/KG 9.41E-01

7439-95-4 Magnesium 1909 2530 MG/KG

7439-96-5 Manganese 1043 1180 MG/KG 1.87E±+00
7439-97-6 Mercury 0.15 0.036 MG/KG 2.OOE-01 YES

7440-02-0 Nickel 16.9 13 MG/KG 5.73E-0I

2023695 Potassium 1421 497 MG/KG

7782-49-2 Selenium 0.64 1.8 MG/KG YES
7440-22-4 Silver 3 0.45 U MG/KG 4.50E-0I1

7440-23-5 Sodium 1450 1090 MG/KG.

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect, mg/kg = milligrams per kilogram, ug/kg = micrograms per kilogram Page 3 of 4 .



TABLE 4-4
ECOLOGICAL SCREENING OF SEDIMENT RESULTS

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Max Result or Direct Exposure Retained as
CAS Number Chemical Background Max Reporting Qualifier Units Hazard Quotient Potential

(SEDIMENT) Limit (RL) (HQ) (SEDIMENT) Bioaccumulator

7440-28-0 Thallium 0.31 1.1 U MG/KG

7440-62-2 Vanadium 28 65.1 MG/KG_

7440-66-6 Zinc 57.1 144 MG/KG 1.19E+00

Pesticides (Organochiorine))rg
72-54-8 4,4'-DDD 1400 UG/KG 2-87E+02 YES

72-55-9 4,4'-DDE 400 UG/KG 1.27E+02 YES

50-29-3 4,4'-DDT 48 3 UG/KG 1.15E+01 YES

309-00-2 Aldrin 35 UG/KG 1.75E+01 YES

319-84-6 alpha-BHC 37 U UG/KG 6.17E+00

5103-71-9 alpha-Chlordane 37 U UG/KG

959-98-8 alpha-Endosulfan 37 U UG/KG 1.28E+O1

319-85-7 beta-BHC 37 U UG/KG 7.40E+00

33213-65-9 beta-Endosulfan 75 U UG/KG 5.36E+00

57-74-9 Chlordane 150 U UG/KG 4.63E+i01

319-86-8 delta-BHC 37 U UG/KG 1.22E+00

60-57-1 Dieldrin 16 UG/KG 8.42E+00 YESO 1031-07-8 Endosulfan sulfate 75 U UG/KG 2.50E+0O

72-20-8 Endrin_ 75 U UG/KG 3.38E+01

7421-93-4 Endrin aldehyde 75 U UG/KG 2.34E-02

53494-70-5 Endrin Ketone 75 U UG/KG

58-89-9 gamma-BHC (Lindane) 37 U UG/KG 1.56E+01

5566-34-7 gamma-Chlordane 37 U UG/KG __

76-44-8 Heptachlor 37 U UG/KG 3.70E+00

1024-57-3 Heptachlor epoxide _ 37 U UG/KG 150E+01

465-73-6 Isodrin 75 U UG/KG 1.36E+00

72-43-5 Methoxychlor 14 J UG/KG 7.37E-01 YES

8001-35-2 Toxaphene 740 U UG/KG 2.64E+O I

Polychlorinated Biphenyls (PCB) _ .

12674-11-2 PCB-1016 9 U UG/KG 1.29E+00

11104-28-2 PCB-1221 I18 U UG/KG 4.50E+00

11141-16-5 PCB-1232 9 U UG/KG

53469-21-9 PCB-1242 9 U UG/KG

12672-29-6 PCB-1248 9 U UG/KG 3.OOE-01

11097-69-1 PCB-1254 9 U UG/KG 1.SOE-01

11096-82-5 PCB-1260 9 U UG/KG 1.80E+00

Table Created By: MAM

Table Checked By: CMW

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect, mg/kg = mnilligrams per kilogram, ug/kg = micrograms per kilogram Page 4 of 4



TABLE 4-5
HUMAN HEALTH SCREENING OF SURFACE WATER

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max
Ratio of Max Concentration (or

Max Result or Concentration (or Max RL) to IEPA
CAS Number Chemical Max Reporting Qualifier Units Max RL) to General Use Surface

Limit (RL) Background Water Quality
(Surface Water) Criteria -Human

Health

Pesticides (Organochlorine)

72-54-8 4,4'-DD 0.054 U UG/L 2.OOE+02

72-55-9 4,4'-DDE 0.054 U UG/L 2.84E+02

50-29-3 4,4'-DDT 0.054 U UG/L 2.84E+02

309-00-2 Aldrin 0.027 U UG/L 5.87E+02

319-84-6 alpha-BHC 0.027 U UG/L

5103-71-9 alpha-Chlordane 0.027 U UG/L 1.42E+02

959-98-8 alpha-Endosulfan 0.027 U UG/L

319-85-7 beta-BHC 0.027 U UG/L

33213-65-9 beta-Endosulfan 0.054 U UG/L

57-74-9 Chlordane 0.11 U UG/L 5.79E+02

319-86-8 delta-BHC 0.027 U UG/L

60-57-1 Dieldrin 0.054 U UG/L

1031-07-8 Endosulfan sulfate 0.054 U UG/L

72-20-8 Endrin 0.054 U UG/L 2.08E-01

7421-93-4 Endrin aldehyde 0.054 U UG/L 2.08E-01

53494-70-5 Endrin Ketone 0.054 U UG/L 2.08E-01

58-89-9 gamma-BHC (Lindane) 0.027 U UG/L

5566-34-7 gamma-Chlordane 0.027 U UG/L 1.42E+02

76-44-8 Heptachlor 0.027 U UG/L 3.97E+02

1024-57-3 Heptachlor epoxide 0.027 U UG/L

118-74-1 Hexachlorobenzene 0.027 UG/L

465-73-6 Isodrin 0.054 U UGIL

72-43-5 Methoxychlor 0.27 U UG/L

8001-35-2 Toxaphene 0.54 U UG/L

Inorganics .

7429-90-5 Aluminum 625 UG/L 3.13E+00

7440-36-0 Antimony 3 U UG/L 5.OOE-0 1

7440-38-2 Arsenic 10 U UG/L I.OOE+00

7440-39-3 Barium 80.9 UG/L 3.56E+00 1.62E-02

7440-41-7 Beryllium 4 U UG/L 8.OOE-0O

7440-42-8 Boron 20.9 UG/L 2.09E-02

744043-9 Cadmium 2 U UG/L 4.OOE-01

7440-70-2 Calcium 77100 UG/L 1.07E+01

744047-3 Chromium 10 U UG/L L00E+00

7440-48-4 Cobalt 5 U UG/L I .OOE-01

7440-50-8 Copper 10 U UG/L I OOE+00

7439-89-6 Iron 493 UO/L 4.93E+00 4.93E-0l

7439-92-1 Lead 2 U UG/L I .OOE+00

ND = Not Detected E =Outside of Range US Estimated Nondetect
I = Estimated U = Nondetect, ug/L = micrograms per Liter Page I of 2



TABLE 4-5
HUMAN HEALTH SCREENING OF SURFACE WATER

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Ratio of Max
Ratio of Max Concentration (or

Max Result or Concentration (or Max RL) to IEPA
CAS Number Chemical Max Reporting Qualifier Units Max RL) to General Use Surface

Limit (RL) Background Water Quality
(Surface Water) Criteria -Human

Health

7439-95-4 Magnesium 33500 UG/L I.32E+01

7439-96-5 Manganese 180 UG/L 3.09E-01 I.80E-01

7439-97-6 Mercury 0.2 U UG/L I.00E-00 L.67E+01

7440-02-0 Nickel 10 U UG/L I .OOE+00 I.OOE-02

2023695 Potassium 1110 UG/L 6.88E-0O

7782-49-2 Selenium 5 U UG/L 1.85E+00 5.OOE-03

7440-22-4 Silver 5 U UG/L 5.00E-01 1.00E+00

7440-23-5 Sodium 34200 UG/L 1.08E+01

7440-28-0 Thallium 10 U UG/L I.OOE+00

7440-62-2 Vanadium 2.1 UG/L 4.20E-02

7440-66-6 Zinc 19.3 UG/L 9.65E-01 1.93E-02

Table Created By: MAM

Table Checked By: CMW

ND = Not Detected E = Outside of Range UJ Estimated Nondetect
J = Estimated U = Nondetect, ug/L = micrograms per Liter Page 2 of 2



TABLE 4-6
ECOLOGICAL SCREENING OF SURFACE WATER

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

....Background Max Result or _Dit Direct Exposure
CAS Number Chemical (Surface Max Reporting Qualifer Units E i -lazard Quotient

Water) Limit (RL) SW_(HQ)

Pesticides (Organochlorine)

72-54-8 4,4'-DDD 0.054 U UG/L 6.40E-03 8.44E+00

72-55-9 4,4'-DDE 0.054 U UG/L l.OSE+Ol 5.14E-03

50-29-3 4,4'-DDT 0.054 U UG/L I.OOE-03 5.40E±OI

309-00-2 Aldrin 0.027 U UG/L 3.OOE -01 9.00E-02

319-84-6 alpha-BHC 0.027 U _ UG/L 2,20E+00 1.23E-02

5103-71-9 alpha-Chlordane 0.027 U UG/L 1.09E+00 2.48E-02

959-98-8 alpha-Endosulfan 0.027 U UG/L 5.60E-02 4.82E-0O

319-85-7 beta-BHC 0.027 U UG/L 2.20E+00 I.23E-02

33213-65-9 beta-Endosulfan 0.054 U UG/L 5.60E-02 9.64E-0 I

57-74-9 Chlordane 0.11 U UG/L 4.30E-03 2.56E+01

319-86-8 delta-BHC 0.027 U UG/L 2.20E+00 1.23E-02

60-57-1 Dieldrin 0.054 U UGIL 5.60E-02 9.64E-0I

1031-07-8 Endosulfan sulfate 0.054 U UG/L 5.IOE-02 1.06E+00

72-20-8 Endrin 0.054 U UG/L 3.60E-02 I.50E+00

7421-93-4 Endrin aldehyde 0.054 U UG/L l.SOE-0 I 3.60E-0 I

53494-70-5 Endrin Ketone 0.054 U UG/L

58-89-9 gamma-BHC (Lindane) 0.027 U UG/L 8.00E-02 3.38E-0O

5566-34-7 gamma-Chlordane 0.027 U UG/L 1.09E+00 2.48E-02

76-44-8 Heptachlor 0.027 U UG/L 3.80E-03 7.11E+00

1024-57-3 Heptachlor epoxide 0.027 U UG/L 3.80E-03 7.1 1E+00

118-74-i Hexachlorobenzene 0.027 UG/L 3.68E+00 7.34E-03

465-73-6 Isodrin 0.054 U UG/L 3.09E-02 1.75E+00

72-43-5 Methoxychlor 0.27 U UG/L 3.OOE-02 9.OOE+00

8001-35-2 Toxaphene 0.54 U UG/L 2.OOE-04 2.70E+03

Inorganics

7429-90-5 Aluminum 200 625 UG/L 8.70E+0l 7.18E+00

7440-36-0 Antimony 6 3 U UGi/L 3.OE+O I 0 .OOE-OI

7440-38-2 Arsenic 10 10 U UG/L 1.90E+02 5.26E-02

7440-39-3 Barium 22.7 80.9 UG/L 5.OOE+03 1.62E-02

7440-41-7 Beryllium 5 4 U UGIL 5.30E-01 7.55E+00

7440-42-8 Boron 20.9 UG/L l.OOE+03 2.09E-02

7440-43-9 Cadmium 5 2 U UG/L I .IOE+00 1.82E+00

7440-70-2 Calcium 7197 77100 UO/L 1.16E+05 6.65E-0O

7440-47-3 Chromium 10 10 U UG/L 2.07E+02 4.83E-02

7440-48-4 Cobalt 50 5 U UG/L 2.30E+00 2.17E+00

7440-50-8 Copper 10 10 U UG/L 1.18E+01 8.47E-OI

7439-89-6 Iron too 493 UG/L I.OOE+03 4.93E-O1

7439-92-1 Lead 2 2 U UG/L 2.01E+01 9.95E-02

7439-95-4 Magnesium 2534 33500 UG/L 8.20E+04 4.09E-0 I

7439-96-5 Manganese 582 180 UG/L i .OOE+03 1.80E-OI

ND = Not Detected E Outside of Range UJ = Estimated Nondetect
1 = Estimated U = Nondetect, ug/L - micrograms per Liter Page I of4



TABLE 4-6
ECOLOGICAL SCREENING OF SURFACE WATER

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or . . Direct Exposure

CAS Number Chemical (Surface Max Reporting Qualifier Units Eco Direct Hazard Quotient
Water) Limit (RL) (HQ)

7439-97-6 Mercury 0.2 0.2 U UG/L 1.30E+00 1.54E-01

7440-02-0 Nickel 10 10 U UG/L I.00E+03 1.00E-02

2023695 Potassium 1613 1110 UG/L 5.30E+04 2.09E-02

7782-49-2 Selenium 2-7 5 U UG/L I.OOE+03 5.00E-03

7440-22-4 Silver 10 5 U UG/L 5.OOE+00 1.OOE+00

7440-23-5 Sodium 3169 34200 UG/L 6.80E+05 5.03E-02

7440-28-0 Thallium 10 10 U UG/L 4.OOE+00 2.50E+00

7440-62-2 Vanadium 0 2.1 UG/L 1.90E+ 01 1. IIE-O I

7440-66-6 Zinc 20 19.3 UO/L I.OE+03 1.93E-02

Table Created By: MAM

Table Checked By: CMW

ND = Not Detected E = Outside of Range UJ = Estimated Nondetect

J = Estimated U = Nondetect, ug/L = micrograms per Liter Page 2 of 4



TABLE 4-6
ECOLOGICAL SCREENING OF SURFACE WATER

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

_ Background Max Result or Retained as
CAS Number Chemical (Surface Max Reporting Qualifier Kow>3.5 Potential

Water) Limit (RL) Bioaccumulator

Pesticides (Organochlorine)

72-54-8 4,4'-DDD 0.054 U 6.1OE+00

72-55-9 4,4'-DDE 0.054 U 6.80E+00

50-29-3 4,4'-DDT 0.054 U 6.50E+00

309-00-2 Aldrin 0.027 U 6.50E+00

319-84-6 alpha-BHC 0.027 U 3.80E+00

5103-71-9 alpha-Chlordane 0.027 U 6.00E+00

959-98-8 alpha-Endosulfan 0.027 U

319-85-7 beta-BHC 0.027 U 3.80E+00

33213-65-9 beta-Endosulfan 0.054 U

57-74-9 Chlordane 0.11 U 6.30E+00

319-86-8 delta-BHC 0.027 U 4.1OE+00

60-57-1 Dieldrin 0.054 U 5. I OE+00

1031-07-8 Endosulfan sulfate 0.054 U 3.70E+00

72-20-8 Endrin 0.054 U 5. IOE+00

742 1-93-4 Endrin aldehyde 0.054 U 4.OOE+00

53494-70-5 Endrin Ketone 0.054 U

58-89-9 gamma-BHC (Lindane) 0.027 U 3.70E+00

5566-34-7 gamma-Chlordane 0.027 U 6.40E+00

76-44-8 Heptachlor 0.027 U 6.30E+00

1024-57-3 Heptachlor epoxide 0.027 U 5.OOE+00

118-74-1 Hexachlorobenzene 0.027 5.90E+00 YES

465-73-6 Isodrin 0.054 U

72-43-5 Methoxychlor 0.27 U 5. l OE+00

8001-35-2 Toxaphene 0.54 U 5.50E+00

Inorganics . .

7429-90-5 Aluminum 200 625

7440-36-0 Antimony 6 3 U

7440-38-2 Arsenic 10 10 U

7440-39-3 Barium 22.7 80.9

7440-41-7 Beryllium 5 4 U

7440-42-8 Boron 20.9

7440-43-9 Cadmium 5 2 U

7440-70-2 Calcium 7197 77100

7440-47-3 Chromium 10 10 U

7440-48-4 Cobalt 50 5 U

7440-50-8 Copper 10 10 U

7439-89-6 Iron 100 493

7439-92-1 Lead 2 2 U

7439-95-4 Magnesium 2534 33500

7439-96-5 Manganese 582 180

ND Not Detected E =Outside of Range UJ = Estimated Nondetect
J = Estimated U = Nondetect, ug/L = micrograms per Liter Page 3 of 4



TABLE 4-6
ECOLOGICAL SCREENING OF SURFACE WATER

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Background Max Result or Retained as

CAS Number Chemical (Surface Max Reporting Qualifier Kow>3.5 Potential
Water) Limit (RL) Bioaccumulator

7439-97-6 Mercury 0.2 0.2 U

7440-02-0 Nickel 10 10 U

2023695 Potassium 1613 1110

7782-49-2 Selenium 2.7 5 U

7440-22-4 Silver 10 5 U

7440-23-5 Sodium 3169 34200

7440-28-0 Thallium 10 10 U

7440-62-2 Vanadium 50 2.1

7440-66-6 Zinc 20 19.3

Table Created By: MAM

Table Checked By: CMW

0

ND Not Detected E = Outside of Range UJ =Estimated Nondetect
J = Estimated U = Nondetect, ug/L = micrograms per Liter Page 4 of 4



TABLE 4-7
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

J Surface Water Groundwater Sediment j Soil
Chemical ICOPC fCOPC copc COPC

I ~~~~Raioaeato leRtionale Rationale
______ _____ _____ ______ _____ ___ j (yes/no) [ (y e s/no) j (yes/no) Ij~onl Cyes/no)

Volatile Organic Compounds ____

1, 1,1I -Tricbloroethane NA NA NA NA No Ao A
1, 1,2,2-Tetrachloroethane NA NA NA NA Uncertainty B Uncertainty 13B

1, 1,2-Trichloroethane NA NA NA NA Uncertainty B Uncertainty I B

l,lI-Dichloroethane NA NA NA NA No A No T A

1,1I -Dichloroethene NA NA NA f NA Uncertainty B Uncertainty B

1,2-Dichloroethane (EDC) -- NA NA NA NA Uncertainty B Uncertainty _B

1,2-Dichioropropane NA NA NA NA Yes E YeEF

2-Butanone (MEK) NA NA NA NA No A No A

2-Hexanone NA NA NA NA No C No C

4-Metbyl-2-pentanione (MIBK) NA NA NA NA No A No A

Acetone NA NA NA NA No A No F

Benzene NA NA NA NA Uncertainty B Ys E

Bromodichloromnetbane NA NA NA NA No A No A

Bromoform NA NA NA NA No -- A No. A

Broroonethane NA NA NA NA No A No A

Carbon disulfide NA NA NA NA No A No A

Carbon tetrachloride NA NA NA NA Uncertainty B Uncertainty B

Chlorobenzene NA NA NA NA No A No F
Chloroethane NA NA NA NA No A No A

Chloroform NA NA NA NA No A No A

Chloromethane NA NA NA NA No A No {A
cis-l1,2-Dicbloroethene NA NA NA NA No A No A

cis-I1,3 -Dichloropropene NA NA NA NA No A No A

Dibromnochlorornethane NA NA NA NA No A No- J A-

Ethylbenzene NA NA NA NA No A No F

Methylene chloride NA NA NA NA Uncertainty B Uncertainty B

N-Hexane_____NA NA NA NA No A No A

Styrene NA NA NA NA No A No F

Tetrachioro ethylene (PCE) N A NA. NA NA Uncertainty B Yes E
Toluene NA NA NA LNA No A No F

total Xylenes NA NA NA NA No A No F

trans-I1,2-Dichloroethene NA NA NA NA No A No A

trans-1,3-Dichloropropene NA NA NA NA No A No A
Trichioroethylene (TCE) NA NA NA NA Yes Ft Uncertainty B

Vinyl chloride NA -NA NA NA Uncertainty B j Uncertainty B

Sernivolatile Organic Compounds
1 ,2,4-Trichlorobenzene NA NA NA NA Uncertainty B Uncertainty B

1 ,2-Dichlorobenzene NA NA NA NA Uncertainty B Uncertainty B

1,3-Dichlorobenzene NA NA NA NA No A No A

1 ,4-Dichlorobenzene NA NA NA NA Uncertainty B Uncertainty I B

2,2-Oxybis(l -cbloro)propane NA NA NA NA No C -- NA I NA

2,4,5-Trichlorophenol NA NA NA fNA No A No A
2,4,6-Trichlorophenol NA _ NA NA INA Uncertainty B Uncertainty j B

Pagel 1of4



TABLE 4-7
SUMMARY OF HUMAN HEALTH COPC EVALUATION

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil
Chemical covc RaionleRatonae atinal Rtioal

________ _______ _______ _______ (yes/no) Rationale (yes/no) Ration__e (yea/no0) __ on__ (yes/no) ___inl_

2,4-Dichlorophenol ___ NA NA NA NA Uncertainty B Uncertainty 1 B

2,4-Dimethylphenol NA NA NA NA Uncertainty B Uncertainty B

2,4-Dinitrophenof ___ ___ NA -- NA NA - NA Uncertainty B Uncertainty B__

2,4-Dinitrotoluene_____NA NA NA NA Uncertainty B Uncertainty B

2,6-Dinitrotoluene NA NA NA NA Uncertainty B Un.e__ainty ___

2-Chloronaphthalene ____NA NA NA INA No A No A

2-Chlorophenol NA NA NA NA Uncertainty B Uncertaint B

2-Methylnaphthalene __ NA NA NA NA No A No A

2-Methylphenol NA NA NA N A Uncertainty B Uncertainty B

2-Nitroaniline NA NA NA NA No A No -K A
2-Nitrophenol _______ NA NA NA NA No A No A

3,3'-Dichlorobenzidine NA NA -NA 'NA Uncertainty B U~ncertaint 

3-Nitroaniline NA NA NA N A No A N 

4,6-Dinitro-2-methylphenol NA NA NA NA No C No - C

4-Brornophenyl phenyl ether NA NA NA NA No C No C

4-Chloro-3-methylphenol __ __ NA NA NA NA No A No A

4-Chloroaniline NA NA NA NA Uncertainty B Uncertalinty B

4-Chlorophenyl phenyl ether NA NA NA NA No C No C

4-Methylphenol NA NA NA NA No A No A

4-Nitroaniline NA NA NA NA No A No A

A4eNatphheneol _ __ NA ~ NA NA NA No A NoA

Acenaphthene ~NA NA NA NA No A No 

Acenaphthylene NA NA NA NA No A No p

Anthracene ~~NA NA NA NA No A NoF

Benzo(a)anthracene NA NA NA NA Uncertainty B Yea F: -
NA NA NA NA Uncetiny B No F

Benzo(b)fluoranthene NA NA NA NA -Uncertainty B No F

Bernzo(g,h,i)perylene ___ NA NA NA NA No A No F

Benizn(k)fluoranthene NA NA NA NA No A NoF

bis(2-Chloroethoxy)methane _____ NA NA NA NA No C No C

bis(2-Chloroethyl) ether NA NA NA NA Uncertainty B Uncertainty B

bia(2-Ethylhexyl) phthalate ___ NA NA NA NA No A No F

Butyl benzyl phthalare NA NA NA NA No A No A

Carbazole NA NA NA NA Uncertainty B Uncertainty B

Chrysene ____NA NA NA NA No A No F

Di-n-butyl phthalate NA NA NA NA No A No A

Di-n-octyl phthalate ____NA NA NA NA No A No A

Dibenz(a,h)anthracene NA NA NA NA Uncertainty B Uncertainty B

Dibenzofuran NA NA NA NA No A No A

Diethyl phthalate ____ ___ NA NA NA NA No A No A

Dirnethyl phthalate NA NA NA NA No A No A

Fluoranthene NA NA NA NA No A NoF

Fluorene NA NA NA NA No A NoF

H-exachlorobutadiene NA NA NA NA Uncertainty B Uncertainty B

Page 2 of 4



TABLE 4-7

SUMMARY OF HUMAN HEALTH COPC EVALUATION

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCUARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil]
Chemical COP~C RationaleCO

Ratign~~~le Rationale Rationale Rationale
________ _______ _______ _______ (yes/no) __ _ _ _ (yes/no) (yes/no) (yes/no)

Hexachlorocyclopentadiene NA NA NA NA No A No A

Hexachlorobenzene NA NA NA NA Uncertainty B NA NA

Hexachioroethane NA NA NA NA Uncertainty B Uncertainty B

Indeno(1,2,3-c,d)pyrene NA NA NA NA Uncertainty B No F

Isophorone _______NA NA NA NA Uncertainty B Uncertainty B
N -Nit.ro..so.-dinpoyann A N AN netit netit
N-Nitroso-di-nphnylamine NA NA NA NA Uncertainty B Uncertainty B

Naphthalene NA NA NA NA No A No F

Nitrobenizerne NA NA NA NA Uncertainty B Uncertainty B

Pentachlorophenol NA NA NA NA Uncertainty B Uncertainty B

Phenanthrene NA NA NA NA No A No F

Phenol NA NA NA NA No A No A

Pyrene NA NA NA NA No A No F

Inorgansics

Aluminum ______Uncertainty 0 NA NA No F No F

Antimony No C NA NA ~ ) Yea 

Arsenic No C NA NA Y E Yes D

Barium No F NA NA De e D

Beryllium No C NA NA De F Ye E

Boron No F NA NA No F No F

Cadmium No C NA NA No A No" F

Calcium No H NA NA No H No H

Chromium No C NA NA Ye E Yes E

Cobalt No C NA NA No F No F

Copper No C NA NA No F No F
Iron No F~~~~ ~~~ ~~~ ~~ ~~~ ~~~~~~~~~~~~~~~~ NA.NA.N.F.No.

Lead No C NA NA No F No F

Magnesium No H NA NA No H No H

Manganese No F NA NA No F No F

Mercury Uncertainty B NA NA No F No F

Nickel No A NA NA Yes D Yes E

Potassium No H4 NA NA No H No H

Selenium No A NA NA Ye E Yes D

Silver Uncertainty B NA NA No A Uncertainty B

Sodium No H4 NA .NA No H No H_

Thallium No C NA NA No-A-Uncertainty B

Vanadium Uncertainty G NA NA No F No F

Zinc No F NA NA No F No F

Other Parameters

2,3,7,S-TCDD (NA NA NA NA N] A1 NI Uncertainty]
Pesticides (Organoehiorine) _____

4,4'-UDDD __________Uncertainty B NA NA Ys E Yes ] E
4,4'-DDE Uncertaint NA NAJ No F Yes E

_ _ _ _ _ _ __ _ _ _ 0~~~~m B i4
4,4'-DDT Uncertainty B NA NA J_-No F i~Yesy
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TABLE 4-7

SUMMARY OF HUMAN HEALTH COPC EVALUATION

AREA 7 (AUS-OA07)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Groundwater Sediment Soil

Chemical COPC _ COPC COPC COPC

(yes/no) Ratlonal (yes/no) Rationale Rationale (yes/nos Rationale

Aldrin Uncertainty B NA NA No F Yes E

alpha-BHC No C NA NA Uncertainty B Uncertainty B

alpha-Chlordane Uncertainty B NA NA No A No F

alpha-Endosulfan No C NA NA No A No F

beta-BHC No C NA NA Uncertainty B Yes E

beta-Endosulfan No C NA NA No A No F

Chlordane Uncertainty B NA NA No A Uncertainty B

delta-BHC No C NA NA No A No A

Dieldrin No C NA NA Yes _ Yea E

Endosulfan sulfate No C NA NA No A No F

Endrin No A NA NA Uncertainty B Yes. E

Endrin aldehyde _ _ No A NA NA Uncertainty B Yes E

Endrin Ketone No A NA NA Uncertainty B Yes E

gamma-BHC (Lindane) No C NA NA Uncertainty B Yes E

gamma-Chlordane Uncertainty B NA NA No A Yes E

Heptachlor Uncertainty B NA NA No A No F

Heptachlor epoxide No C NA NA Uncertainty B No F

Hexachlorobenzene_ Uncertainty G NA NA NA NA _ Y05 .

Isodrin No. C NA No C Uncertainty G

Methoxychlor No C NA NA No F No F

Toxaphene No C NA NA No _ A Uncertainty B

Polychlorinated Biphenyls (PCB)

PCB-1016 NA NA NA NA No A No A

PCB-1221 NA NA NA NA No A No A

PCB-1232 NA NA NA NA No A No A

PCB-1242 NA NA NA NA No A No A

PCB-1248 NA NA NA NA No A No A

PCB-1254 NA NA NA NA No A No A
PCB- 1254 ~~~~~~NA NA NA NA No Ao A

PCB-1260 NA NA NA NA No A No A

A -Chemical was not detected and the reporting limit does not exceed the screening concentration.

B - Chemical was not detected, but reporting limit was equal to or exceeeded screening concentration.

C -Chemical was not detected and there is no screening concentration.

D -Chemical was detected and was equal to or exceeded screening concentration, but did not exceed background.

E - Chemical was detected and was equal to or exceeded screening concentration and background, if applicable.

F - Chemical was detected and did not exceed screening concentration.

G - Chemical was detected, but no screening value was available.

H - Chemical was detected, but it is an essential nutrient.

NA -Not Analyzed or not applicable.

Table Created By: MAM

Table Checked By: CMW
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TABLE 4-8
SUMMARY OF ECOLOGICAL

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment _ Soil
Chemical COPEC Rationale COPEC Rationale COPEC Rationale

(yes/no) (yes/no) (yes/no)
Volatile Organic Compounds

1,1,1-Trichloroethane NA NA No A No A

1,1,2,2-Tetrachloroethane NA NA No A No A

1,1 ,2-Trichloroethane NA NA No A No A

I,1-Dichloroethane NA NA No A No A

1, I -Dichloroethene NA NA No A No A

1,2-Dichloroethane (EDC) NA NA No A No A

1,2-Dichloropropanie NA NA No F No F

2-Butanone (MEK) NA NA No A No A

2-Hexanone NA NA No A No A

4-Methyl-2-pentanone (M1BK) NA NA No A No A

Acetone NA NA No A No F

Benzene_ NA NA No A No F

Bromodichloromethane NA NA No A No A

Bromoform NA NA No A No A

Bromomethane NA NA No A No A

Carbon disulfide NA NA Uncertainty B No A

Carbon tetrachloride NA NA No A No A

Chlorobenzene NA NA No A No F

Chloroethane NA NA No A No C

Chloroform NA NA No A No A

Chloromethane NA NA No A No A

cis-l,2-Dichloroethene NA NA No A No A

cis-1,3-Dichloropropene NA NA Uncertainty B No A

Dibromochloromethane NA NA No A No A

Ethylbenzene NA NA No A No F

Methylene chloride NA NA No A No A

N-Hexane NA NA No C No C

Styrene _ NA NA No A No F

Tetrachloroethylene (PCE) NA NA No A No F

Toluene NA NA No A No F

total Xylenes NA NA No A Yes E

trans-I ,2-Dichloroethene NA NA No A No A

trans-I1,3-Dichloropropene NA NA No A No A

Trichloroethylene (TCE) NA NA No F No A

Vinyl chloride NA NA No A No A

Semivolatile Organic Compounds _

I,2,4-Trichlorobenzene NA NA No A No A

I ,2-Dichlorobenzene NA NA Uncertainty B No A

1,3-Dichlorobenzene NA NA No A No A

1 ,4-Dichlorobenzene NA NA Uncertainty B No A

2,2-Oxybis(I-chloro)propane NA NA No C NA NA

2,4,5-Trichlorophenol NA NA Uncertainty B_ B = Uncertainty B

2,4,6-Trichlorophenol NA NA Uncertainty B No A

Page 1 of4



TABLE 4-8
SUMMARY OF ECOLOGICAL

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical COPEC COPEC - - - COPEC Rto l
(yes/no) Rationale (yes/no) Rationale (yes/no) Rationale____

2,4-Dichlorophenol _____NA NA Uncertainty B No A

2,4-Dimiethyiphenol _____NA NA Uncertainty B Uncertainty B

2,4-Dinitrophenol NA NA Uncertainty B No A

2,4-Dinitrotoluene NA NA Uncertainty B Uncertainty B

2,6-Dinitrotoluene NA NA Uncertainty B Uncertainty B

2-Chloronaphthalene NA NA No A Uncertainty B

2-Chlorophenol ____ NA NA Uncertainty B Uncertainty B

2-Methylnaphthalene NA NA Uncertainty B No A

2-Methyiphenol ___ NA NA Uncertainty B No A

2-Nitroaniline NA NA No A No A

2-Nitrophenol NA NA No A No A

3,3'-Dichlorobenzidine NA NA Uncertainty B Uncertainty B

3-Nitraniline NA NA No A Uncertainty B

4,6-Dinitro-2-methylphenol NA NA____ Uncertainty B NoC

4-Bromophenyl phenyl ether NA NA Uncertainty B No C

4-Chloro-3-mnethylphenol NA NA Uncertainty B No A

4-Chloroaniline NA NA No A Uncertainty B

4-Chiorophenyl phenyl ether NA NA No A No C. 4-ethyipherol ____ NA NA No A No A

4-Nitroaniline NA NA No A No A

4-Nitrophenol ___ NA NA Uncertainty B Uncertainty B

Acenaphthene NA NA Uncertainty B 3 Yes .E

Acenaphthylene NA *NA Uncertainty B No F

Anthracene NA NA Uncertainty B Yes E .

Benzo(a)anthracene NA NA Uncertainty B Yes E.

Benzo(a)pyrene NA NA Uncertainty B '..Yes , 

Benzo(b)fluoranthene ___ NA NA Uncertainty B Yea F

Benzo(g,h,i)perylene NA NA Uncertainty B Yes E

Benzo(k)fluoranthene NA NA Uncertainty _ B Ye 1

bis(2-Chloroethoxy)methane NA NA Uncertainty B Uncertainty B

bis(2-Chloroethyl) ether NA NA No A No A

bis(2-Fthylhexyl) phthalate _____ NA NA Uncertainty B3 E e 

Sutyl benzyl phthalate ____ NA NA No A Uncertainty B

Carbazole NA NA No A No C

Chrysene _____ ___ NA NA Uncertainty B Yea 13

Di-n-butyl phthalate NA NA No A No A

Di-n-octyl phthalate NA NA No A No A

Dibenz(a,h)anthracene NA NA Uncertainty 13 No A

Dibenzofuran NA NA No A No C

Diethyl phthalate _____ NA NA Uncertainty B No A

Dimethyl phthalate NA NA No A No A

Fluoranthene NA NA Uncertainty B Yes F

Fluorene NA NA Uncertainty B Yes E 

* Hexachlorobenzene ____ NA NA Uncertainty B NA NA
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TABLE 4-8
SUMMARY OF ECOLOGICAL

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil
Chemical Ratinale Catinale COPEC --

_______________________________ _(yes/no)_ Rat________e (yes/no) Rationale___ (yes/no) Rationale
Hexachiorobtutadiene NA NA Uncertainty B Uncertainty I B
Hexachlorocyclopentadiene NA NA Uncertainty B No A
Hexachloroethane NA NA Uncertainty B UncertaintyB
Indeno(l1,2,3-c,d)pyrerie NA NA Uncertainty B Ye E
Isophorone NA. NA Uncertainty BNo AI
N-Nitroso-di-n-propylatnine NA NA No C Uncertainty B
N-Nitrosodiphenylamine NA NA Uncertainty B No A
Naphthalene NA NA Uncertainty B No F
Nitrobenzene NA NA Uncertainty B No A
Pentachlorophenol NA NA Uncertainty B Uncertainty B
Phenanthrene NA NA Uncertainty B Yes E
Phenol NA NA Uncertainty B No A
Pyrene NA NA Uncertainty B yes E

Inorganics
Aluminum YeE No F Uncertainty G3
Antimony No A No F No F
Arsenic No A YsE Yea D
Barium No F Uncertainty C No F

Beryllium - ---- Uncertainty_ B Uncertainty C No F
Boron __No F Uncertainty G yes E
Cadmium Uncertainty B No A No F
Calcium No F,H Uncertainty G,H Uncertainty G,H
Chromium No A No F Yea E
Cobalt Uncertainty B No F No F
Copper No A No F; No F
Iron No F No F yes E
Lead No A No F No F
Magnesium No F,H Uncertainty G,H Uncertainty G,H
Manganese No F Yes: E yes D
Mercury No A Yes. D Yes D
Nickel No A No F No F
Potassium No F,H Uncertainty G3,H Uncertainty G,H
Selenium No A Yea F Yes D
Silver Uncertainty B No A Uncertainty B
Sodium _ No F,H Uncertainty G3,H- Uncertainty___ G,H
Thallium Uncertainty B No C Uncertainty B
Vanadium No F Uncertainty GI No F
Zinc No F Yes B No F
Other Parameters
2,3,7,8STCDD J NA NA NA NA E e 
Pesticides (Organochlorine)

4,4'-DDD_____________ Uncertainty B J Yes B Yes E
4,4'-DDE __ _ j No A _ j Yes BYes E

4,4'-DDT ____jUnceranyB Yes F Yes E
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TABLE 4-8

SUMMARY OF ECOLOGICAL

AREA 7 (AUS-OA07)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Surface Water Sediment Soil

Chemical C~~~~COPEC RaPECle atonle COPEC Rationale
ChemicalnOPIC Rationale (yes/no) (yes/no)

Aldrin No A Yes E Yes E

alpha-BHC No A Uncertainty B Uncertainty B

alpha-Chlordane No A No | C E Ys E E

alpha-Endosulfan No A Uncertainty B No F

beta-BHC No A Uncertainty B Y =

beta-Endosulfan No A Uncertainty B No F

Chlordane Uncertainty B Uncertainty B Uncertainty B

delta-BHC No A Uncertainty B Uncertainty B

Dieldrin No A Yes E E

Endosulfan sulfate Uncertainty B Uncertainty B EYes 

Endrin Uncertainty B Uncertainty B Yes E

Endrin aldehyde | No A No A Yes E

Endrin Ketone No C No C Uncertainty G

gamma-BHC (Lindane) No A Uncertainty B Y E

gamma-Chlordane' No A No C Y E

Heptachlor = Uncertainty B Uncertainty B Yes E

Heptachlor epoxide Uncertainty B Uncertainty B Yes E

Hexachlorobenzene . NA NA YEst E

Isodrin Uncertainty B Uncertainty B E _

t Methoxychlor Uncertainty B E- -F _ _____Yes E

Toxaphene Uncertainty B Uncertainty B Uncertainty B

Polychlorinated Biphenyls (PCB)

PCB-1016 NA NA Uncertainty B No C

PCB-1221 NA NA Uncertainty B No C

PCB-1232 NA NA No C No C

PCB-1242 NA NA No C No., C

PCB-1248 NA NA No A No C

PCB- 1254 NA NA No A No C

PCB-1260 NA NA Uncertainty B No C

A -Chemical was not detected and the reporting limit does not exceed the screening concentration.

B - Chemical was not detected, but reporting limit was equal to or exceeeded screening concentration.

C - Chemical was not detected and there is no screening concentration.

D - Chemical was detected and was equal to or exceeded screening concentration, but did not exceed background.

E - Chemical was detected and was equal to or exceeded screening concentration and background, if applicable.

F - Chemical was detected and did not exceed screening concentration.

G -Chemical was detected, but no screening value was available.

H -Chemical was detected, but it is an essential nutrient.

I - If pHc5.5, Aluminum is a COPEC, otherwise it is not.

NA -Not Analyzed or not applicable.

Table Created By: MAU

Table Checked By: CMW
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID A US-A07-RO I -SS-04 AUS-OA07-002-SS-OX AUS-OA07-R02-SS-03 AUS-OA07-R02-SS-04 AUS-OA07-R02-SS-05 AUS-OA07-R03-SS-04 AUS-0A07-R05-SS-04

DATE COLLECTED May 22, 2001 March 23, 2001 May 22, 2001 May 22, 2001 May 22, 2001 May 22, 2001 May 22, 2001

Maximum Frequency Result RL Qual Result RL Quai Result RL Qual Result RL Qual Result RL Qual Result RL Qua! Result RL Qual

VOLATILE ORGANIC COMPOUNDS (pg/kg)

I, l,1 -Trichloroethane ND 0/ 17

1,1,242-Tetrachloroethane ND 0/17

1,1,2-Trichloroehiane ND 0/17

I,l-Dichloroethane ND 0/17

1,l-Dichloroetlene ND 0/17

1,2-Dichloroedwane ND 0 / 17

1,2-Dicliloropropane 660 5 1 17

2-Bulanone ND 0/17

2-Hexanone ND 0/17

4-Melhyl-2-Pentanone ND 0 f 17

Acetone 24 S 17

Benzene 8 3f17

Bromodichlorornethane ND 017

Bromnofonn ND 0117

Bronaoleiasne ND 0/17

Carbon Disulfide ND 0I17

Carbon Tetrachloride ND 0117

Chlorobenzene 48 3/17

Chloroethane ND 0 17

Chloroform ND 0/17

Chloromethane ND 0/17

cis-1,2-Dichloroethene ND 0/17

cis-1,3-Dichloropropene ND 0/17

Dibromochlommethane ND 0117

Ethylbenzelee 41 2117

MetlyleneChloride ND 0 /17

n-Hexane ND 0 /17

Styrene 28 2/17

Tetrachloroethene 48 2f17

Toluene 11 3117

trans-1,2-Dichloroethene ND 0I17

trans1,3-Dichlloropropene ND 0/17

Trichloroethene ND 0/17

Vinyl Chloride ND 0/17

Xylene (toial) 4500 3117
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-ROI -SS-04 AUS-OA07-002-SS-OX AUS-OA07-R02-SS-03 AUS-OA07-R02-SS-04 AUS-OA07-R02-SS-05 AUS-OA07-R03-SS-04 AUS-OA07-R05-SS-04

DATE COLLECTED May 22, 2001 March 23, 2001 May 22, 2001 May 22, 2001 May 22, 2001 May 22, 2001 May 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

SEMIVOLATILE ORGANIC COMPOUNDS (pg/kg)

1,2,4-Tmichlorobenzene ND 0114

1.2-Dichlorobenzene ND 0 114

1,3-Dichlorobenzene ND 0 r 14

1,4-Dichlorobezene ND 0/14

2,2-Oxybis(1-cbloro)propane ND 0/14

2,4,5-Trichlorophenol ND 0/14

2.4,6-Trichlorophenul ND 0 /14

2,4-Dichlorophenol ND 0 114

2,4-Diinetbylphenol ND 0 (14

2,4-Dinltrophenol ND 0 f14

2,4-Dinitrotoluene ND 0 f 14

2,6-Diiitrotoluene ND 0/14

2-Chloronaphthalene ND 0 /14

2-Chlorophenol ND 0/14

2-Methylnaphthalene ND 0/14

2-Meihylphenol (o-cresol) ND 0/14

2-Nitroaniline ND 0/14

2-Nitrophenol ND 0/14

3,3-Dichlorobenzidine ND 0/14

3-Nitroaniline ND O 14

4,6-Dinitro-2-irethylphenol ND 0 t14

4-Bronmophenyl-phenylether ND 0 1 14

4-Chloro-3-iti thyl pheoloI ND 0114

4-Chloroaniline ND 0114

4-Chlorophenyl-phenylether ND 0 1 14

4-Methylphenol (p-cresol) ND O f 14

4-Nitroanifine ND 0/14

4-Nitrophte310 ND 0 /14

Acenaphtheene ND 0/14

Aceiaplldiylene ND 0/14

Anthuacerie ND 0/14

Benzo(atanthracene ND 0/ 14

Benzo(a)pyrene ND 0 / 14

Benzo(b)fluoranthene ND 0/14

Benzo(gbhJllperylene ND 0 f 14
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TABLE 4-9
SUlMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHIARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-ROI-SS -04 AIUS-OA07-002-SS-OX AUS-OA07-R02-SS -03 AUS-OAO7-R02-SS-04 A US-OA07-R02-SS-05 AUS-OA07-R03-SS-04 ALUS-0AO7-R05-SS G4

DATE COLLECTED May 22, 2001 March 23, 2001 May 22, 2001 May 22, 2001 May 22, 2001 May 22, 2001 May 22. 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qua] Resuht RL Qua]

Benzo(k)fluoramtsene ND 0/14

bis(2-ChloroeLhoxy)nethane ND 0 /14

bis(2-Chloroethyl)etber ND Of 14

bis(2-Ethylhexyl)phthalate 2500 1(14

Butylbenzylphthatate ND 0 (14

Carbazole ND 014

Chrysene ND 014

Di-n-butylphthalate ND 0 (14

Di-n-octylphlthalate ND 0 /14

Dibenz(a.Ihanthracene ND 0/14

Dibenzofuran ND 0/14

Diethylphthalate ND 0/14

Dimethylpblthalate ND O 14

Fluorantherse ND 0114

Fluorene ND O 14

Hexachlombeizeue ND 0 14

Hexachlorobutadiene ND 0/14

Hexachlorocyclopentadieue ND 0/14

Hexachloroethane ND 0/14

Indenoi(1,2,3-cdlpyrene ND 0 / 14

Isophomone ND 0 /14

N-Nirosa-di-n-propylaruine ND 0/14

N-Niirosodiphenylamnine ND 0 /14

Naphthalene ND 0/14

Nlrobenzene ND 0 /14

Pentaehlorophenol ND 0 / 14

Phenanthrerne ND 0114

Phenol ND 0114

Pyrtne ND 014

POLYNUCLEAR AROMIATIC HYDROCARBONS IPAHS)

(piglkg)

Acenaphthene 320 2 / 4

Acenaphthylece 420 3 / 4

Anthracene 17 3 f4

Benzo(asanthracene 100 4 f 4

Benzoga)pyrene 17 2 /4

Senzob)flluoranthene 21 4/4 f 1 _ 4
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-R01-SS-04 AUS-0A07-002-SS-OX AUS-OA07-R02-SS-03 AUS-OA07-R02-SS-04 AUS-OA07-R02-SS-05 AUS-0A07-R03-SS-04 AUS-0A07-RO5-SS-04

DATE COLLECTED May 22,20}1 March 23, 2001 May 22 2001 May 22, 2001 May 22, 2001 May 22. 2001 May 22,2001

Maximum Frequency Result RL Qua] Result RL Quau Result RL Qual Result RL Quai Result RL Quad Result RL Qua] Result RL Qua]

Benzo(g,h,i)pery]ene 15J 1/4

Benzo(k)fluoramfhene 11 4/4

ChrySce 81 4 /4

Diberzla.h)anthracene ND 0f4

Fluorantlhene 620 4/4

Fluorene 210 2 /4

Indeno(1,2,3-cd)pyrene 141 2/4

Naphitalene 330 2 /4

Phenanthrene 360 4 /4

Pyrene 330 4/4

PESTICIDES (ORGANOCHLORINE) (g/kg)

Aldnn 1300000 75 / 103 59 28 470000 16000 150000 16000 21000 2900 2.6 2.9 J 130 29

Alpha-BHC ND 0/105 < 28 U < 1600 U < 3200 U < 290 U < 2.9 U < 29 U

Alpha-Chlordane 490 4/ 104 < 28 U < 1600 U < 3200 U < 290 U < 2.9 U < 29 U

beta-BHC ND 0/ 104 c 28 U < 1600 U < 3200 U < 290 U < 2.9 U < 29 U

delta-BHC ND 0/ 104 < 28 U < 1600 U < 3200 U < 290 U < 2.9 U < 29 U

Dieldrin 19000013 92 104 81 57 170000 33000 40000 6500 13000 590 2 6 1 55 59 J

Endosulfan I ND 0 104 < 28 U < 1600 U < 3200 U < 290 U < 2.9 U < 29 U

Endosulfan II 5.31 1/104 < 57 U < 3300 U < 6500 U c 590 U < 6 U < 59 U

Endosulfansulfate ND 0f104 < 57 U < 3300 U < 6500 U < 590 U < 6 U < 59 U

Endrin 12000 30f 105 < 57 U 1600 3300 J < 6500 U c 590 U < 6 U < 59 U

Endrin aldehyde 9000 16f104 < 57 U 9000 3300 < 6500 U 770 590 < 6 U < 59 U

Endrinketone 20000 291102 < 57 U 20000 3300 4200 6500 1 1700 590 < 6 U < 59 U

ganua-BHC (Lindane) ND 0(105 < 28 U < 1600 U < 3200 U < 290 U < 2.9 U < 29 U

gamma-Chlordane 1600 111104 < 28 U < 1600 U < 3200 U < 290 U < 2.9 U < 29 U

Heptachlor ND 0/ 104 < 28 U < 1600 U < 3200 U < 290 U < 2.9 U < 29 U

Heptachtorepoxide ND 0/105 c 28 U c 1600 U < 3200 U < 290 U < 2.9 U < 29 U

Hexachlorohenzene 2700 11/105 < 28 U < 1600 U < 3200 U < 290 U < 2.9 U < 29 U

Isodrin 49000J 29/103 < 57 U 46000 33000 19000 6500 2300 590 < 6 U < 59 U

Methoxychlor ND 0/105 < 280 U < 16000 U < 32000 U < 2900 U < 29 U < 290 U

4,4-DDD 12000 30 /104 < 57 U 1600 3300 < 6500 U 690 590 < 6 U < 59 U

4,4-DDE 4800 14/104 < 57 U < 3300 U < 6500 U < 590 U < 6 U < 59 U

4,4-DDT 100000 38 /103 < 57 U a 3300 U c 6500 U < 590 U < 6 U < 59 U

TechnicalChlordane ND 0/ 104 < 110 U < 6400 U < 13000 U < 1100 U < 12 U < 110 U

Toxaphene ND 0/104 < 560 U < 33000 U < 64000 U < 5800 U < 59 U < 580 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-ROI-SS-04 AUS-OA07-002-SS-OX AUS-OA07-R02-SS-03 AUS-OA07-R02-SS-04 AUS-OA07-R02-SS-05 AUS-OA07-R03-SS-04 AUS-OA07-R05-SS -04

DATE COLLECTED May 22, 2001 March 23, 2001 May 22, 2001 May 22, 2001 May 22, 2001 May 22, 2001 May 22. 2001

Maximnum Frequency Result RL Qual Result RL QuuJ Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

POLYCHLORINATED BIPHENYLS (PCB) (gfkg)

Aroclor 1016 ND 0/3

Aroclor 1221 ND 0/3

Aroclor 1232 ND O3

Aroclor 1242 ND 0/ 3

Aroclor 1248 ND O/3

Aroclor 1254 ND 0/ 3

Aroclor 1260 ND 0/3

DIOXINSfFURANS (ng/kg)

1,2,3,4,6,7,8-HpCDD 55-5 3 / 3 17.8 0-1788

1,2,3,4,6.7,8-HpCDF 7.31 3 / 3 666 0.1221

1,2,3,4,7,S,9-HpCDF 1.42 2/3 1.42 0.14S8

1,2,3,4,7,S-HxCDD 0.59 3 13 0.214 0.0858

1,2,3,4,7.8-HxCDF 2.29 3/3 2.29 01249

1,2,3,6,7,S-HxCDD 1.3 3/3 0.51 0.0903

1,2,3,6,7,S-HxCDF 0.98 3/3 0.98 0.119

1,2,3,7,S,9-HxCDD 0.997 3/3 0.303 0.0813

1,2,3,7,S,9-HxCDF 1.14 1/3 1.14 0.1454

1,2,3,7,8-PeCDD 0.373 3/3 0.126 0.0625

1,2,3,7,8-PeCDF 3.5 3 f3 3.5 0.0456

2,3,4,6,7,8-HxCDF 0.765 2 (3 0.765 0.1325

2,3,4,7,S-PeCDF 3.35 3 13 3.35 0.0445

2,3,7,8-TCDD 0.289 1(3 < 0.0917 U

2,3,7,8-TCDF 4.16 2(3 4.16 0.1294

OCDD 1250 3/3 878 0.1684

OCDF 33.4 3 / 3 33.4 0.1226

Total HpCDDs 166 3i3 44.1 0.1788

Total HpCDFs 21.4 3/3 14.7 0.1341

Total HxCDDs 14.9 3 / 3 3.54 0.447

Total HxCDFs 9.98 3/3 9.53 0.1303

Total PeCDDs 3-55 3/3 0.126 0.5193

Total PeCDFs 15.6 3 / 3 15.6 0.0452

Total TCDDs 0.351 1/3 < 0.3364 U

Total TCDFs 15.2 2/3 15.2 0.1294
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-ROI-SS-04 AUS-OA07-002-SS-OX AUS-OA07-R02-SS-03 AUS-OA07-R02-SS-04 AUS-OA07-R02-SS-05 AUS-OA07-R03-SS-04 AUS-OA07-R05-SS-04

DATE COLLECTED May 22, 2001 March 23, 2001 May 22, 2001 May 22, 2001 May 22, 2001 May 22, 2001 May 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

METALS (mg/kg)

Aluminum 17900 18/lg

Antimony 0.63 7/18

Arsenic 9.6 18J 18

Barium 153 18/i 18

Beryllium 1.2 17 (18

Boron 6.2 10r18

Cadmium 0.39 5/11

Calcium 217000 18(I18

Chromium 25-6 18/18

Cobalt 15.1 18/18

Copper 23.5 1 8/is

Iron 34000 18/8 .

Lead 58.1 18/18

Magnesium 19700 18/ IS

Manganese 1370 181 a1

Mercury 0.053 3/118

Nickel 22.9 1813l

Potassium 930 18i18

Selenium 0.78 1/18

Silver ND 0/1 S

Sodium 1360 1Sl 18

Thallium ND O/IS

Vanadium 38-1 IS/18

Zinc 95.4 18 118 I

Notes:

ND= Not Detected

RL = Reporting Liimit

Qual = Qualifier

rngkg = milligrmns per kilogram

pg/kg = rnicrogrums per kilogram

ngfkg = nanograms per kilogranm

R = Rejected

J = Estimated

U = Nondetect

UJ = Esaimated Nondetect

The calculation af detectiee fmqaency dues nat include mesu ts from mcenaly-d smtples.
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TABLE 4-9
SUMMALRY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-031-SS-OX AUS-0A07-032-SS-OX AUS-OA07-032-SS-02 AUS-OA07-033-SS-OX AUS-OA07-R33-SS-02 AUS-JA07-034-SS-OX AUS-0A07-035-SS-IOX

DATE COLLECTED March 21, 2001 NMarch 21, 2001 March 21, 2001 March 21, 2001 May 22, 2001 March 21, 2001 March 21. 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

VOLATILE ORGANIC COMPOUNDS (pg/kg)

1,1,1-Trichtoroefsane ND 0/17

1,1,2,2-Tetrachloroethane ND O/ 17

1,1 ,2-Trichloroethane ND O/ 17

I,I-Dichloraethane ND 0/17

1,1-Dichloroetheue ND 0/17

1,2-Dichloroetfane ND O/ 17

1.2-Dichloropropane 660 5/ 17

2-Butanone ND 0/17

2-Hexanone ND 0/17

4-Methyl-2-Pentanone ND 0/17

Acetone 24 8/17

Benzene 8 3/17

Bromnodichloromethane ND 0 / 17

Brornoforu ND 0117

Bronmtnethane ND 0117

Carbon Disulfide ND 0/17

CarbonTetrachloride ND 0/17

Chiorobetizene 48 3i17

Chloroethane ND 0/17

Chloroform ND 0 /17

Chlromnethare ND 0 /17

cis-1,2-Dichloroetheiie ND 0 17

cis-1,3-Dichloropropene ND 0 / 17

Dibroinochlorornethaie ND 017

Ethylhenzene 41 2/17

Methylene Chloride ND 0 / 17

n-Hexane ND 0/17

Styrene 28 2/17

Tetruachloroethene 48 2/17

Toluene 11 3f17

trans-1,2-Dichioroethene ND 0117

trans-1,3-Dichloropropene ND 0 (17

Trichloroetheue ND 0117

VinyliChloride ND 0117

Xyleue (total) 4500 3117
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-031-SS-OX AUS-OA07-032-SS-OX AUS -OA07-032-SS-02 AUS-OA07-033-SS-OX AUS-OA07-R33-SS-02 AUS-OA07-034- SS-OX AUS-OA07-035-SS-OX

DATE COLLECTED March 21, 2001 March 21, 2001 March 21, 2001 March 21, 2001 May 22, 2001 March 21, 2001 March 21, 2001

Maximumn Frequency Result RL Qua] Result RL Qual Result RL Qual Resuit RL Qual Result RL Qua] Result RL Qual Result RL Qua]

SEMIIVOLATILE ORGANIC COMPOUNDS Qgrkg)

1,24-Triichlorbeizene ND 0114

1,2-Dichlorobenzene ND 0 /14

13-Dichloroberzerbe ND 0(14

1,4-Dichlorobenzene ND 014

2,2-Oxybisa( -chloro)propane ND 0 (14

2,4,5-Trichlorophenol ND 0 (14

2,4,6-Trichlorophenol ND 0 (14

2,4-Dichlorophenol ND 0 (14

2,4-Dimethylphenol ND 0 (14

2,4-Dinitrophetio[ ND 0 (14

2,4-Diniirtoluene ND 014

2,6-Dinitrototuene ND O 14

2-Chloronaphthaleme ND 0/14

2-Chlorophenol ND 0 (14

2-Methy]naphdsalene ND 0 (14

2-Methiylphenel (o-eresdl) ND 0 (14

2-Nitroniline ND 0(14

2-Nia-ophenol ND 0/14

3,3-Dichlsorobenzidine ND 0/ 14

3-Nintroaniline ND 0/14

4,6-Dinitro-2-rnethylphenol ND 0/14

4-Bromopheryl-phenylether ND 0 (14

4-Ch]uro-3-uethylphenol ND 0 (14

4-Choromailine ND 0(14

4-Chlorophenyl-phenylether ND 0 (14

4-Methylphienol (p-cresol) ND 0 / 14

4-Nitroanlirne ND 014

4-Nitrophenol ND 0114

Acenaphthene ND 0/14

Acenaphthylene ND 0 14

Anthracene ND O 14

Benzo(a)anthracene ND 0/14

Beazol~apyrene ND 014

Benzo(b)fluorunthene ND 0/14

Benzo(giii)pery]ene ND 0(14
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WELDLIFE REFUGE

FIELD ID AUS-OA07-031 -SS-OX AUS-OA07-03 2-S S-OX AUS-OA07-032-SS-02 AUS-OA07-033-SS-OX AUS-OA07-R33-SS-02 AUS -OA07-034-S S-OX ALUS -OA07-035-S S-OX

DATE COLLECTED March 21, 2001 March 21, 2001 March 21, 2001 March 21, 2001 May 22, 2001 March 21, 2001 March 21, 2001

Maximum Frequency Result RL Qua] Result RL Qual Result RL Qual Result RL Qua] Result RL Qual Result RL Qua] Result RL Qua]

Benzo(k)fluoranthene ND 0/14

bis(2-Chloroethoxy)tnethane ND 0 / 14

bis(2-Chtoroethyl)e ther ND 0 / 14

bis(2-Ethylhexyl)phthalate 2500 1 f 14

Bulylbeizzyl pithalate ND 0 f 14

Carbazole ND 0 /14

Chrysene ND 0 /14

Di-n-butylphthalate ND 0 / 14

Di-n-octylphdialate ND 0 f 14

Dibenzlahifafthraccne ND 0 / 14

Diberizofuran ND 0 / 14

Diethylphthalate ND 0 / 14

Dimrethylphthalate ND 0 / 14

Fluoranthrene ND 0 /14

Fluorene ND 0O 14

Hexachlorobenzene ND 0 (14

Hexachlorobutadiene ND 0/14

Hexachlorocyclopentadiene ND 0 t 14

Hexachloroethane NID 0/14

Indernol1,2,3-cd)pyrene ND 0/14

Isophorone ND 0 /14

N-Nitroso-di-n-propylamine ND 0 /14

N-Nitrosodiphenylarmine ND 0 /14

Naphthalene ND 0 /14

Nitrrbenzene ND 0 /14

Pentachlorophenol ND 0 / 14

Phenanthrene ND 0 / 14

Phenol ND 0 / 14

Pyrene ND 0 / 14

POLYNUCLEAR AROMATIC HYDROCARBONS (PAEIS)

(lg)

Acenaphthene 320 2/ 4

Acenaphthylene 420 3 / 4

Andiracere 87 3 / 4

Benzo~a)anthracene 100 4/4

Benzo(alpyrene 17 2/4

Benzo(b)flumrmthene 21 4f 4
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHAILRACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-031-SS-OX AUS-OA07-032-SS-OX AUS-OA07-032-SS-02 AUS-OA07-033-SS-OX AUS-OA07-R33-SS-02 AUS-OA07-034-SS-OX AUS-OAO7-035-SS-OX

DATE COLLECTED March 21, 2001 March 21, 200i March 21, 2001 March 21, 2001 May 22. 2001 March 21, 2001 March 21.2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

Benzo(gh,i)perylene 153 I / 4

Benzo(k)fluorantheme 11 4/4

Chrysene 81 414

Dibenz(a,h)anthracene ND 0 14

Fluoranthene 620 4/4

Fluorene 210 214

Indeno(1,2,3-cdlpyrene 14J 2/4

Naphthalenle 330 214

Phenaeuthrene 360 4/4

Pyrese 330 414

PESTICIDES (ORGANOCIILORINE) (jg/kg)

Aldrin 1300000 75/ 103 5.6 3.1 2.5 3.1 1 4.4 3.1 160000 6200 220 32 240 31 14 30

Alpha-BHC ND 0/105 < 3.1 U < 3.1 U < 3.1 U < 3100 U < 32 U < 31 U c 30 U

Alpha-Chlordane 490 4/ 104 < 3.1 U c 3.1 U < 3.1 U < 3100 U < 32 U < 31 U < 30 U

beta-BHC ND 0 f 104 < 3.1 U < 3.1 U < 3.1 U < 3100 U < 32 U < 31 U < 30 U

delta-BHC ND 0 /104 < 3.1 U < 3.1 U < 3.1 U < 3100 U < 32 U < 31 U < 30 U

Dieldria 1900003 92 /104 80 6.4 < 6.3 U < 6.4 U 22000 6400 2000 66 1500 64 560 61

Endosulfau I ND 0 /104 < 3.1 U < 3.1 U < 3.1 U < 3100 U < 32 U < 31 U < 30 U

Endosulfan II 5.3J /I 104 < 6.4 U < 6.3 U < 6.4 U < 6400 U < 66 U < 64 U < 61 U

Endosulfan sulfate ND 0 /104 < 6.4 U < 6.3 U < 6.4 U < 6400 U < 66 U < 64 U < 61 U

Endrin 12000 30/105 < 6.4 U < 6.3 U < 6.4 U < 6400 U < 66 U < 64 U < 61 U

Endrin aldehyde 9000 16/104 < 6.4 U < 6.3 U < 6.4 U < 6400 U < 66 U < 64 U < 61 U

Edrin ketone 20000 29 /102 < 6.4 U < 6.3 U < 6.4 U < 6400 U 93 66 < 64 U < 61 U

ganeuna-BIIC (Ildaui e) ND 01105 < 3.1 U < 3.1 U < 3.1 U < 3100 U < 32 U < 31 U < 30 U

gaimna-Chlordane 1600 111104 < 3.1 U < 3.1 U < 3.1 U < 3100 U < 32 U < 31 U < 30 U

Heptqxwlor ND 0 /104 < 3.1 U < 3.1 U < 3.1 U < 3100 U < 32 U < 31 U < 30 U

Heptachlorepoxide ND 01105 < 3.1 U < 3.1 U < 3.1 U < 3100 U < 32 U < 31 U < 30 U

Hexachlorobenzene 2700 11/105 < 3.1 U < 3.1 U < 3.1 U < 3100 U < 32 U < 31 U < 30 U

Isodrin 490001 29/103 < 64 U < 6.3 U < 6.4 U 4700 64W J < 66 U 34 64 J < 61 U

Methoxychlor ND 0/105 < 31 U < 31 U < 31 U < 31000 U < 320 U < 310 U < 300 U

4,4-DDD 12000 30 / 104 < 6.4 U < 6.3 U < 6.4 U < 6400 U < 66 U < 64 U < 61 U

4,4-DDE 4800 14/ 104 < 6.4 U < 6.3 U < 6.4 U < 6400 U < 66 U < 64 U < 61 U

4,4-DDT 10000 38 /103 < 6.4 U < 6.3 U < 6.4 U < 6400 U < 66 U < 64 U < 61 U

TechnicallChLordaee ND 0/104 < 12 U < 12 U < 12 U < 12000 U < 130 U < 130 U < 120 U

Toxaphene ND 0/104 < 63 U < 62 U < 62 U < 63000 U < 650 U < 630 U < 600 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-031-SS-OX AUS-OA07-032-SS-OX AUS-OA07-032-SS-02 AUS-OA07-033-SS-OX AUS-OA07-R33-SS-02 AUS-OA07-034-SS-OX AUS-OA07-035-SS-OX

DATE COLLECTED March 21, 2001 March 21, 2001 March 21, 2001 March 21, 2001 May 22, 2001 March 21, 2001 March 21, 2001

Maximum Frequency Result RL Quai Result RL Qual Result RL Qual Result RL Qual Result RI. Qua] Result RL Qual Result RL Quai

POLYCHLORINATED BIPIHNYIS (PCB) (qt/W

Aroclor 1016 ND 013

Aroclor 1221 ND 0/3

Aroclor 1232 ND 0 / 3

Aroclor 1242 ND 0/3

Aroclor 1248 ND 0 / 3

Aroclor 1254 ND 0 / 3

Aroclor 1260 ND 0 (3

DIOXINSfFURANS (ng3 g)

1.2,3,4,6,7,8-HpCDD 55.5 3 f3

1,2,3,4,6,7,8-HpCDF 7.31 3f3

1,2,3,4,7,8,9-HpCDF 1.42 2 13

1,2,3,4,7,8-HxCDD 0.59 3 13

1,2,3,4,7,8-HxCDF 2.29 3 / 3

1,2,3,6,7,8-HxCDD 1.3 3 f3

1,2,3,6,7,8-HxCDF 0.98 3 f3

1,2,3,7,S,9-HxCDD 0-997 3 /3

1,2,3,7,B9,-HxCDF 1.14 1 f3

1,2,3,7,8-PeCDD 0-373 3 /3

1,2,3,7,8-PeCDF 3.5 3f3

2,3,4,6,7,B-HxCDF 0.765 2(3

2,3,4,7,8-PeCDF 3.35 3(3

2,3,7,8-TCDD 0.289 1I3

2,3,7,8-TCDF 4.16 2(3

OCDD 1250 3 13

OCDF 33.4 3(3

Total HpCDDs 166 3 /3

Total HpCDFs 21.4 3 / 3

Total HxCDDs 14.9 3 f3

Total HxCDFs 9.98 3f3

Total PeCDDs 3.55 3 / 3

Total PeCDFs 15.6 3 f3

Total TCDI~s 0.351 1/3

Total TCDFs 15.2 2 /3 1
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TABLE 4-9

SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-03 1-SS-OX AUS-OA07-032-SS-OX AUS-OA07-032-SS-02 AUS-OA07-033-SS-OX AUS-0A07-R33-SS-02 AUS-0A07-034-SS-OX AUS-0A07-035-SS-OX

DATE COLLECTED March 21, 2001 March 21, 2001 March 21, 2001 March 21, 2001 May 22, 2001 March 21, 2001 March 21, 2001

Maximum Frequency Result RL Quat Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

METALS (mg/kg)

Aluminum 17900 18 /18

Antimony 0.63 7f18

Arsenic 9.6 11/18

Barium 153 18118

Beryllium 1.2 17/18

Boron 6.2 10/18

Cadmium 0.39 5 /18

Calcium 217000 11/18

Chromium 25.6 18118

Cobalt 15.1 18118

Copper 23.5 I8sIS

Iron 34000 18/18

Lead 58.1 18/18

Magnesium 19700 18/18

Manganese 1370 18/18

Mercury 0.053 3/18

Nickel 22.9 1818

Potassium 930 18/ 18

Selenium 0.71 1/1l

Silver ND 0/11

Sodium 1360 8I/ IS

Thalliutm ND 0/11

Vanadium 31.1 18/18

Zinc 95.4 18 1&

Notesz

ND = Not Detected

RL = Reporting Lirmit

Qual = Qualifier

mg/kg = milligrams per kilogram

pg/kg = micrograms per kilogram

ng/klg =nanograms per kiclogram

R = Rejected

J = Estimated

U = Nondetect

UJ = Estimated Nondetect

ThI cal-ularios of detction freqaency does not inclad resuls from romoyroyzsd satpl-s.
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-1R35-SS-02 AUS-0A07-03 6-SS-OX AUS-0A07-036-SS-02 AUS-0A07-037-S S-OX AUS-0A07-R37-SS-02 AUS-0A07-038-SS-OX AUS-0A07-038-SS-02

DATE COLLECTED May 22. 2001 March 2I,2001 March 21, 2001 March 2 2 2001 May 22. 2001 March 22. 2001 March 22, 2001

Maximum Frequency Result RL Qua] Result RL Qua] Result RL Qua] Result RL Quaul Resusts RL Qua] Result RL Qua] Result RL Quaul

VOLATILE ORGANIC COMPOUNDS (pg/kg)

l.,I.-Thichloroethaate ND 0/17 < 6 U

1 12,2-Traacllarometbae ND 0/17 < 6 U

1,1 2-Trichloroethane ND 0 /17 c 6 U

11-Diclhloroethane ND 0 /17 < 6 U

IJ-Dichlorosethaene ND 0 / 17 < 6 U

1,2-Dichloroethaane ND 0 / 17 < 6 U

l,2-Diclhloroprstpane 660 5 /17 < 6 U

2-Butanone ND 0/17 < 6 U

2-Hexanone ND 0/1 7 < 6 U

4-Metlhyl-2-Pentanone ND 0/17 < 6 U

Acetone 24 8/17 24 6

Benzene 1 3117 < 6 U

Bromcdichlorossththiae ND 01/17 < 6 U

Bromufrms ND 0/17 < 6 U

Briomonesharte ND 0/17 < 6 UJ

Carbon Disulfide ND 0/17 < 6 U

Caiton Tetraschloride ND 0/17 < 6 U

Clhlormbenzene 41 3/1 7 < 6 U

Chioroethane ND 0/17 < 6 U

Chloroform ND 0 /17 < 6 U

Chlomorneihaee ND 0/17 < 6 U

cis-1,2-Diclhloroethaene ND 0/17 < 6 U

cis-1.3-Diclhloropropene ND 0 /17 < 6 [1

Dibromochlarametbuane ND 0/17 < 6 U

Ethyibenszeae 41 2/17 c 6 U

Methylene Chloride ND 0 /17 < 6 U

it-Hexane ND 0117 < 6 U

Styrene 28 2117 < 6 U

Tetrachlurcsetherie 48 2 /17 < 6 U

Toltene 1 1 32/17 < 6 U

trans-112-Dichloroetherne ND 0/17 < 6 U

trns-I,3-Dichloroproperne ND 0/ 17 < 6 U

Trichtloroethene ND 0/17 < 6 U

Vinyl Chloride ND 0/17 < 6 U

Xylene (total) 4500 3 /17 < 6 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OAO7-R35 -SS5-02 AUS-0A07-036-SS-OX AUS-0A07-036-SS-02 AUS-0A07-037-SS-OX AUS-0A07-R37-SS-02 AUS-0A07-038S-SS-OX AUS-OA07-038-SS-02

DATE COLLECTED May 21220l March 21. 2001 March 21. 2001 March 22. 2001 May 22, 2001 March 22. 2001 March 22, 2001

Maximurun Frequency Result RI. Qua[ Result RL Qual Result RL Qutal Result RI. Qual Result RL Qutal Result RI. Qual Result RL Qual

SEMI VOLATILE ORGANIC COMIPOUNDS Qzufk)

1,24-Thichicrotbenzeee ND 01/14 < 1300 U

1,2-Dichlolrobenzene ND 01/14 < 1300 U

l,3-Dichlorobenzene ND 0(14 < 1300 U

1,4- Dichlorobenzerie ND 0f (14 < 1300 U

2.2-Oxybis(1 -chloro)propane ND 0(14 < 1300 U

2,45-Taichlnrophernol ND 0 (14 < 6600 U

2.4.6-Trichlorophernel ND 0 / 14 < 1300 U

2,4-Dicblorophenel ND 0 / 14 < 1300 U

2,4-Diuwetlylphtnol ND 0/14 < 1300 U

2,4-Dinitrophenol ND 0/14 < 6600 U

2,4-Dinitraotluene ND 0/14 < 1300 U

2,6-DnirLroto~ltene ND 01/14 < i30 U

2-Chlororiaphthalenie ND 0/14 c 1300 U

2-Chloropheeol ND 0/14 c 1300 U

2-Methylnaphilbaene ND 0/14 < 1300 U

2-Me thy lphenol (o-cresol) ND 0/14 < 1300 U

2-Nitroaniline ND 0/14 < 6600 U

2-Nitropliceol ND 0/14 C 1300 U

3,3-Dichlorobenzidirie ND 0/14 < 2600 U

3-Nitroanilinie ND 0/14 < 6600 U

4,6-Dinitro-2-mnetsylpbenol ND 0/14 < 6600 U

4-Bromoplsenyl-phenylether ND 0/14 < 1300 U

4-Chloro-3-snethtlylphenol ND 0/14 < 1300 U

4-Chloroantilie ND 0/14 C 1300 U

4-Chlorophenyl-pherlylether ND 0/14 < 1300 U

4-Methylphenol (p-crsol) ND 0/14 < 1300 U

4-NiO-oaniline ND 0/ 14 C 6600 U

4-Nitropheitol ND 0/14 < 6600 U

Acenaplithene ND 0/ 14 < 1300 U

Acenaplithyleine ND 0(14 < 1300 U

Anithracene ND 0/14 < 1300 U

Beezo(a)anthracene ND 0/14 < 1300 U

Benzo(a)pyrene ND 0/14 < 1300 U

Benzo~b)fluoranthene ND 0 /14 < 1300 U

Benzo(g~hzi)perylene ND 0/14 < 1300 U

Pagge 14cof 102



TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-R35-SS-02 AUS-0A07-036-SS-OX AUS-OA07-036-SS-02 AUS-OA07-037-SS-OX AUS-OA07-R37-SS-02 ALUS-OA07-03S-SS-OX AUS-OA07-03S-SS-02

DATE COLLECTED May 22, 2001 March 21, 2001 March21. 2001 March 22. 2001 May 22, 2001 March 22, 2001 March 22 2001

Maximum Frequency Result RL Quai Result RL Qual Result RL Qual Result RL Qual Result RL Qua] Result RL Qua] Result RL Qual

Benzo(k)fluoranthene ND O 14 C 1300 U

bis(2-Clhoroetlsoxy)rnetharie ND O 14 < 1300 U

bis(2-Chloroethyl)ether ND 0/14 < 1300 U

bis(2-Ethylhexyl)phls ataae 2500 1 / 14 < 1300 U

Butylbenzylphthalate ND 0 /14 < 1300 U

Carbazole ND 0 /14 < 1300 U

Chuysene ND 0/14 < 1300 U

Di-n-bu"ylphthalate ND 0 /14 < 1300 U

Di-n-octylphthalate ND 0 /14 < 1300 U

Dibenzeah,)anthracene ND 0 /14 < 1300 U

Dibenzofurwu ND 0/14 < 1300 U

Diethylplhhalate ND 0/14 < 1300 U

Dimrethylphffhalate ND 014 < 1300 U

Fluoranthene ND 0/14 < 1300 U

Fluorene ND 0/14 < 1300 U

Hexachlorobenzene ND 0/14 < 1300 U

Hexachlorobutadieue ND 0/14 < 1300 U

Hexachlorocyclopentadiene ND 0/14 < 1300 U

Hexachloroethane ND 0/14 < 1300 U

Indeno(l.2.3-cd)pyrene ND 0114 < 1300 U

usophorone ND 0114 < 1300 U

N-Nitroso-di-n-propylamine ND f / 14 < 1300 U

N-Nitrosodiplienylainine ND 0 / 14 < 1300 U

Naphthalene ND 0 /14 < 1300 U

Nitrobenzene ND 0/14 < 1300 U

Pentachlorophenol ND 0/ 14 < 6600 U

Phenanthrerse ND 0/14 < 1300 U

Phenol ND 0/14 < 1300 U

Pyrene ND O 14 < 1300 U

POLYNUCLEAR AROMATIC HYDROCARBONS (PAIES)

(pg/kg)

Acenaphthene 320 2 /4

Acenaphthylene 420 3 f4

Anthrcenue 87 3 14

Eenzo(a)antlracene 100 4 14

Benzo(a)pyrene 17 2 14

1enzo(b)fluoranthene 21 414 f t 4
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TABLE 4-9
SUMMARY OF ANALYICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-R35-SS-02 AUS-OA07-036-SS-OX AUS-OA07-036-SS -02 AUS-OA07-03 7-SS-OX AUS-0A07-R37-SS-02 AUS-OA07-038-S S-OX AUS-OA07-038-SS-02

DATE COLLECTED May 22, 2001 Marcs 21, 201 March 21. 2001 March 22, 2001 May 22, 2001 March 22. 2001 March 22, 2001

Maximrnu Frequency Result RL Qual Result RL Qual Result Rl. Qual Result RL Qua] Result RL Qual Result RL Qual Result RL Qual

Benzo(goh i)perylene 15I 114

Benro(k)fluorariahene I 1 414

Chrysene 81 4 / 4

Dibenz(a.h)anthracene ND 0/4

Fluoranthene 620 4 14

Fluorene 210 2 14

Inden(I,2,3-cd)pyrene 14J 214

Naphthalene 330 2 (4

Phenanthrene 360 4 f4

Pyrene 330 4/4

PESTICIDES (ORGANOCIILORINE) (Ag/kg)

Aldrin 1300000 75 103 240 28 < 3000 U 12000 1400 29 3 1400 300 1 54000 3200 1 43000 3300 J

Alpha-BHC ND 0/105 < 28 U < 3000 U < 280 U < 3 U < 30 U < 32 U < 330 U

Alpha-Chiordane 490 4 / 104 < 28 U < 3000 U < 280 U < 3 U < 30 U 54 32 < 330 U

beta-BHC ND 0 /104 < 28 U < 3000 U < 280 U < 3 U < 30 U c 32 U < 330 U

delta-BHC ND 0 /104 < 28 U < 3000 U < 280 U < 3 U < 30 U < 32 U < 330 U

Dieidrin 1900001 92/ 104 940 58 13000 6100 48000 2800 150 6.1 750 62 J 2100 66 190000 6800 1

Endosulfas I ND 0 / 104 < 21 U < 3000 U < 280 U < 3 U < 30 U < 32 U < 330 U

Endosulfs II 5.31 1/ 104 < 58 U < 6100 U < 570 U 5.3 61 I < 62 U < 66 U < 680 U

Endosulfan sulfate ND 0 / 104 < 58 U < 6100 U < 570 U < 6.1 U < 62 U < 66 U < 680 U

Endrin 12000 30l105 < 58 U < 6100 U 450 570 1 6.9 6.1 < 62 U 900 66 12000 680

Endrin aldehyde 9000 16f 104 15 58 J < 6100 U < 570 U < 6.1 U < 62 U 1200 66 7000 680 1

Endrin ketone 20000 29(102 73 58 < 6100 U 790 570 17 6.1 120 62 1 1600 66 9000 680 I

gauna-BHC(Lindane) ND 0 (105 < 28 U < 3000 U < 280 U < 3 U < 30 U < 32 U < 330 U

garunsa-Chlordane 1600 11 f 104 < 28 U < 3000 U < 280 U < 3 U < 30 U < 32 U < 330 U

Heptachlor ND 0 /104 < 28 U < 3000 U < 280 U < 3 U < 30 U < 32 U < 330 U

Heptachlorepoxide ND 0 (105 < 28 U < 3000 U < 280 U < 3 U < 30 U < 32 U < 330 U

Hexachlorobenzene 2700 11/105 < 28 U < 3000 U 310 280 < 3 U < 30 U 120 32 1600 330 J

Isodrin 490001 29( 103 15 58 1 < 6100 U 320 570 J < 6.1 U 170 62 J 1600 1300 1500 680 I

Meuhoxychlor ND 0/105 < 280 U < 30000 U < 2800 U < 30 U < 300 U < 320 U < 3300 U

4,4-DDD 12000 30 (104 < 58 U < 6100 U < 570 U 6.4 61 < 62 U < 66 U 2300 680

4,4-DDE 4800 14f 104 < 58 U < 6100 U < 570 U < 6.1 U < 62 U < 66 U < 680 U

4,4-DDT 1OWOO 38 /103 < 58 U < 6100 U < 570 U 1.9 6.1 1 < 62 U < 66 UJ 1800 680 1

Technical Chlordane ND 0 (104 < 110 U < 12000 U < i110 U < 12 U < 120 U < 130 U < 1300 U

Toxaphene ND 0/ 104 < 570 U < 60000 U < 5600 U < 60 U < 610 U < 650 U < 6700 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AtUS-A07-R35-SS-02 AUS -OA07-036-S S-OX AUS -OA07-03 6-S S-02 AtS -OA07-037-SS-OX AUS-OA07-R37-SS-02 AUS-0A07-038-SS-OX AUS- A07-03S-SS-02

DATE COLLECTED May 22, 2001 March 21, 2001 March 21, 2001 Marcts 22. 2001 May 22, 2001 March 22, 2001 March 22. 2001

Maximumn Frequency Result RL Qual Result RL Qua] Result RL Qual Result RL Qua[ Result RL Qua] Result RL Qua] Result RL Qua]

POLYCHLORINATED BIPHENYJS (PCB) (jig/kg)

Aroclor 1016 ND 0/3

Aroclor 1221 ND OJ3

Aroclor 1232 ND 0/3

Aroclor 1242 ND 0/3

Aroclor 1248 ND O/3

Aroclor 1254 ND 0/ 3

Aroclor 1260 ND O/3

DIOXINSIFURANS lngkg)

1,2,3,4,6,7,8-HpCDD 55.5 3 / 3

1,2,3,4,6,7,8-HpCDF 7.31 3/3

1,2,3,4,7,8,9-HpCDF 1.42 2/ 3

1,2,3,4,7.8-HxCDD 0.59 3 f 3

1,2,3,4,7,8-HxCDF 2.29 3 / 3

1,2,3,6,7,8-IHxCDD 1.3 3 / 3

1,2,3,6.7,8-HxCDF 0.98 3 f 3

1,2,3,7,8,9-HxCIDD 0.997 3 f 3

1,2,3,7,S,9-HxCDF 1.14 1 / 3

1,2,3,7,S-PeCDD 0-373 3 / 3

1,2,3,7,8-PeCDF 3.5 3 / 3

2,3,4,6,7,8-HxCDF 0.765 2 / 3

2,3,4,7,S-PeCDF 3.35 3 / 3

2,3,7,B-TCDD 0.289 I/ 3

2,3,7,8-TCDF 4.16 2/3

OCDD 1250 3 3

OCDF 33.4 3/3

Total HpCDDs 166 3 3

Total IIpCDFs 21.4 3/3

Total HxCDDs 14.9 3 / 3

Total HxCDFs 9.98 3 / 3

Total PeCDDs 3.55 3 / 3

Total PeCDFs 15.6 3 / 3

Total TCDDs 0.351 1/3

Total TCDFs 15.2 2/3 _ _
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-R35-SS-02 AUS-OA07-036-SS-OX AUS -OA07-036-SS-02 AUS-OA07-037-SS-OX AUS-OA07-R37-SS-02 AUS-OA07-038-SS-OX AUS-OA07-038-SS-02

DATE COLLECTED May 22.2001 March 21, 2001 March 21, 2001 March 22, 2001 May 22. 2001 March 22, 2001 March 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qua]

METALS (mg/kg)

Alurinum 17900 18f18 14300 19.8

Antimony 0-63 7/18 < 0.29 U

Arsenic 9.6 18&18 7.6 0.99

Barium 153 18i IS 92.9 0.99

Beryllium 1.2 17 /18 1.1 0.4

Boron 6.2 10118 < 4.9 U

Cadmium 0.39 5S18 < 0.2 U

Calcium 217000 18/ 18 5060 9.9

Chromium 25.6 18 /18 25.6 0.99

Cobalt 15.1 18/ 18 9.3 0.49

Copper 235 118 23.5 0.99

Iron 34000 18 / 18 24100 4.9

Lead 58.1 18/18 22 0.49

Magnesium 19700 18118 3890 9.9

Manganese 1370 18 (18 628 0.99

Mercury 0 053 3/18 < 0.044 U

Nickel 22.9 18 ( 18 22.9 0.99

Potassium 930 18/18 652 49.4

Selenium 0.78 I/1i < 0.49 U

Silver ND 0/il < 0.49 U

Sodium 1360 18/18 883 98.8

Thallium ND 0(18 < 0.99 U

Vanadium 38.1 ISlIS 29.7 0.49

Zinc 95.4 181 fIS 54.2 0.99

Notes:

ND =Not Detected

RL = Reporting Limit

Qual = Qualifier

rng/kg = milligrams per kilogram

pg/kg= micrograms per kilogram

ng/kg =nanograms per kIlogram

R = Rejected

J= Estimated

U = Nontdetecl

UJ = Estimated Nondetect

The mlmlorloc ,f d sueion fmq-uency dam not include resutn frmu amtnyned samples.
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-6A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AtUS-OA07-039-SS-OX AUS-OA07-R39-SS-02 AUS-OA07-040-SS-OX AUS-OA07-R40-SS -02 AUS-OA07-041-SS-OX AUS-OA07-042-SS-OX AUS -OA07-R42-SS-02

DATECOLLECTED March 21, 2001 May 22, 2001 March 23, 2001 May 22 2001 March 22, 2001 March 22, 2001 May 22. 2001

Maximurn Frequency Result RL Qua] Result RL Qua] Result RL Qual Result RL Qual Result RL Qua Result RL Qua] Result RL Qua]

VOLATILE ORGANIC COMPOUNDS (Ag/kg)

I. ],I -Trichloroethare ND 0(17

1,1.2,2-Tetuchloroethane ND 0(17

1,1,2-Trichloroethane ND 0/17

,I1-Dichloroethane ND O 17

1,I-Dichloroethenie ND O 17

1,2-Dichloroethane ND O 17

1,2-Diclaoropropane 660 5 /17

2-Butanone ND 0/17

2-Hexanone ND 0/17

4-Methyl -2-Pentanone ND 0f17

Acetone 24 8 /17

Bentene S 3/17

Bromodichloromethane ND 017

Bromoflonn ND 0117

Bromornethane ND 0/17

Carbon Disu]fide ND O 17

Carbon Tetractloride ND 0/17

Chlorobenzene 48 3 /17

Chlorcethane ND 017

Cho]nrfonn ND 0 (17

Chlorotnethane ND 017

cis-1,2-Dich]oroethene ND 0(17

cis-1,3-Dichioropropene ND 017

Dibromochlorortethane ND 0/17

Ethy]beenzene 41 2/17

Methylene Chloride ND 0/17

u-Hexane ND 0(17

Styrene 28 2/17

Tetrachloroethene 48 2/17

Toluene 11 3/ 17

trans-1,2-Dichloroethene ND 0/17

trans-1,3-Dichloropropene ND 0/17

Trichloroethene ND 0 / 17

Vinyl Chloride ND 0/17

Xyleite (total) 450D 3f17 l 
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-1A07)
ADDITIONAL AND UNCHARACTERIZED SIS OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-039-SS-OX AUS-OA07-R39-SS-02 AUS-OA07-040-SS-OX AUS-0A07-R40-SS-02 AUS-OA07-041-SS-OX AUS-OA07-042-SS-OX AUS-OA07-R42-SS-02

DATE COLLECTED March 21, 2001 May 22, 2001 March 23, 2001 May 22, 2001 March 22, 2001 March 22, 2001 May 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qua] Result RL Qual Result RL Qual Result RL Qual Result RL Qua!

SEMIVOLATILE ORGANIC COMIPOUNDS (pkg)

1,2,4-Trichlorobenzene ND Of 14

1,2-Dichlorobenzene ND 0 114

1,3-Dichlorobenzene ND 0 114

1,4-Dichlorobeuzene ND 0 114

2,2-Oxybi s( l-chloro)propane ND 0 114

2,4,5-Trichlorophenol ND 0 114

2,4,6-Trichlornphenol ND 0 (14

2,4-Dichlcrophenol ND 0 (14

2,4-Dimethylphenol ND 0 (14

2,4-Dinitrophenol ND 0/14

2.4-Dinitrotoluene ND O 14

2,6-Dinitrotoluene ND 0/14

2-Chloronaphthalene ND 0/14

2-Chlorophenol ND 014

2-Methyinaphthalene ND 0 (14

2-Metiylphenol (o-cresol) ND 0 (14

2-Nitroaniline ND 0(14

2-Nitrophenol ND 0/14

3,3-Dichlorobenzidine ND 0/14

3-Nitoaniline ND 0/14

4,6-Dinitro-2-methylphenol ND 0/14

4-Bromrphenyl-phenylether ND 0/14

4-Chloro-3-methylphenol ND 0 / 14

4-Chloroansline ND 0/14

4-Chlorophenyl-phenylelher ND 0 (14

4-Methylphenol (p-cresol) ND 0 114

4-Nitroaniline ND 0114

4-Nitrophenol ND 0(14

Aceuaphtherie ND 0/ 14

Acci apiuchIylIc i NI) ND /1 4

Antllsracene ND 0/14

Beuzo(a)antbracere ND 0 14

Benzo(a)pyreue ND 0/14

Be izo(bfluorrantdleeu ND 0/ 14

BHiezog,hI,i)perylene ND 0/14
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-039-SS-OX AUS-OA07-R39-SS-02 AUS-OA07-040-SS-OX AUS-OA07-R40-SS-02 AUS-OA07-041-SS-OX AUS-OA07-042-SS-OX AUS-OA07-R42-SS-02

DATE COLLECTED March 21, 2001 May 22, 2001 March 23, 2001 May 22, 2001 March 22, 2001 March 22, 2001 May 22, 2001

Maximum Frequency Result RL Qua] Result RL Qua] Result RL Qual Result RL Qua] Result RL Qua] Result RL QuaLL Result RL Qua]

Beiza(k)fluoranthene ND O 14

bis(2-ChloroethDxylmethane ND 0/14

bis(2-Chloroethyl)ether ND 0/14

bis(2-Ethylhexyl)phthalate 2500 1 / 14

Butylbenzylphthalate ND O 14

Carbazole ND O 14

Chrysene ND O 14

Di-n-butylphthalate ND 0/14

Di-n-octylphlthalate ND O 14

Dibeaz(a.h)anthracene ND 0 14

Dibernzofurarm ND 0/14

Diethylphlhtia]ate ND 0/14

Dimnethylphthalate ND O 14

Fluoranthene ND 0/ 14

Fluorene ND 0 /14

Hexachlorobenzene ND 0/ 14

Hexachlorobuladiene ND 0/ 14

lIexnachsorocyclopentadiene ND 0/14

ffexachlormthane ND 0/14

lndeno(1,2,3-cd~pyrene ND 0 /14

Isophorone ND 014

N-Nitroso-di-u-propylarnine ND 0/14

N-Nitrosodiphenylamine ND 0 /14

Naphthalene ND 0/14

Nitrobeuzene ND 0/14

Pentachlomphenel ND 0/14

Phenanthrene ND 0/14

Phenol ND 0/ 14

Pyrene ND 0/14

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHS)

Acenaphlhene 320 2 4

Acenaphthylene 420 3 4

Anthracenc 87 314

Benzo(a)anthracene 100 4 /4

Benzo(a)pyrene 17 2/4

Benzo(b~fluoranthene 21 414 1 1_ _
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-039-SS-OX AUS-OA07-R39-SS-02 AUS-OA07-040-SS-OX AUS-OA07-R40-SS-02 AUS-OA07-04 1-SS-OX AUS-OA07-042-SS-OX AUS-OA07-R42-SS-02

DATE COLLECTED March 21, 2001 May 22, 2001 March 23, 2001 May 22, 2001 March 22, 2001 March 22, 2001 May 22. 2001

Maximum Frequency Result RL Qual Result RL Qua] Result R1 Qual Result RL Qual ResulL RL Qual Result RL Qual Result RL Qua]

Benzo(ghi)perylene 15] J 14

Benzo(k)fluoranthene it 4 /4

ChryseCe SI 4 f4

Dibenzla,hlanthracene ND 0 / 4

Fluoranthene 620 4 f4

Fiuorene 210 2 / 4

Iudeno(I,2,3-cd)pyrene 14 ] 2 / 4

Naphthalene 330 2 / 4

Phlieanthrene 360 4 / 4

Pyrese 330 4/4

PESTICIDES (ORGANOCHLORINE) (gfkg)

Aldrin 1300000 75/103 3200 300 240 28 I 170 30 1.7 2.9 J 26 30 J 120 29 J a 2.9

Alpha-BHC ND 0 /105 < 300 U < 28 UJ < 30 U < 2.9 U < 30 U < 29 U < 2.9 U

A]pha-Chlordane 490 4f 104 < 300 U < 28 UJ < 30 U < 2.9 U < 30 U < 29 U < 2.9 U

beta-BHC ND 0 /104 < 300 U < 28 UJ < 30 U < 2.9 U < 30 U < 29 U < 2.9 U

delta-BHC ND 0 /104 < 300 U < 28 U] < 30 U < 2.9 U < 30 U < 29 U < 2.9 U

Dieldrin 1900001 92f 104 49000 3100 4300 580 J 920 62 140 5.9 50 62 J 570 59 91 5.8

Eudosulfan I ND 0 / 104 < 300 U < 28 US < 30 U < 2.9 U < 30 U < 29 U a 2.9 U

EndosulfanlI 5.3] I/104 < 620 U a 58 UW < 62 U < 5.9 U < 62 U < 59 U < 5.8 U

Endosulfan sulfate ND 0 / 104 < 620 U < 58 US < 62 U < 5.9 U < 62 U < 59 U < 58 U

Endrin 12000 30t105 5400 620 380 58 i < 62 U < 5.9 U < 62 U a 59 U < 5.8 U

Endrinaldehyde 9000 16t104 1700 620 < 58 UW < 62 U < 5.9 U < 62 U < 59 U < 5.8 U

Endrin ketone 20000 29/102 8000 620 160 58 US < 62 U < 5.9 U < 62 U < 59 U < 5.8 U

garena-BHC (Lindane) ND O 105 < 300 U < 28 US < 30 U < 2.9 U < 30 U < 29 U < 2.9 U

gatrna-CHlordane 1600 11/104 < 300 U 16 28 J < 30 U < 2.9 U < 30 U < 29 U < 2.9 U

Heptactlor ND 0 /104 < 300 U < 28 US < 30 U < 2.9 U < 30 U < 29 U < 2.9 U

Heptachl orepoxide ND 0/105 < 300 U < 28 US < 30 U < 2.9 U < 30 U < 29 U a 2.9 U

Hexachlorobenzene 2700 111105 < 300 U < 28 UJ < 30 U < 2.9 U < 30 U < 29 U < 2.9 U

Isodrin 49000S 29l103 150 620 I < 58 UJ < 62 U < 5.9 U < 62 U < 59 U < 5.8 U

Methoxyculor ND 0 105 < 3000 U < 280 UJ < 300 U < 29 U < 300 U < 290 U < 29 U

4,4-DDD 12000 30/ 104 < 620 U < 58 UJ < 62 U < 5.9 U < 62 U < 59 U 1.8 5.8 J

4,4-DDE 4800 14/104 < 620 U < 58 US < 62 U < 5.9 U < 62 U < 59 U < 5iS U

4,4-DDT 100000 38 /103 180 620 5 < 58 UJ < 62 U < 5.9 U < 62 U < 59 U < 5.8 U

TechnicalChlordane ND 0 /104 < 1200 U < 110 UJ < 120 U < 11 U < 120 U < 110 U < II U

Toxaphene ND 0/104 < 6100 U < 570 UJ < 610 U < 58 U < 610 U < 580 U < 57 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-039-SS-OX AUS-oA07-R39-SS-02 AU.1S-OA07-040-SS-OX AUS-OA07-R40-SS-02 AUS-OA07-041-SS-OX AUS-OA07-042-SS-OX AUS-OA07-R42-SS-02

DATE COLLECTED Mawch 21, 2001 May 22, 2001 March 23, 2001 May 22, 2001 March 22. 2001 Match 22. 2001 May 22. 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qua] Result RL Qual Result RL Qual Result RL Qual

POLYCHLORINATED BIPHENYLS (CW) (g/lkg)

Aroclor 1016 ND 0/3

Aroclor 1221 ND 0/3

Aroclo 1232 ND 0/3

Aroclor 1242 ND 0/3

Aroclor 1248 ND 0/3

Aroclor 1254 ND 0/3

Aroclor 1260 ND 013

DIOXINS/FIJRANS (nogkg)

1,2,3,4,6,7, i-HpCDD 55.5 3 /3

1.2,3,4,67,8-HpCDF 7.31 3/3

1,2,3,4,7,8,9-HpCDF 1.42 2/3

1,2,3,4,7,X-HxCDD 0.59 3/3

1,2,3,4,7,8-HxCDF 2.29 3/3

1.2,3,6,7,8-HxCDD 1.3 3/3

1,2,3,6.7.8-HxCDF 0.98 3 /3

1,2,3,7,S.9-HxCDD 0.997 3 13

1,2.3.7.,89-HxCDF 1.14 1(3

1,2,3,7,S-PeCDD 0.373 3 (3

1,2,3,7,S-PeCDF 3.5 3 /3

2,3,4,6,7,S-HxCDF 0-765 2 (3

2,3,4,7,S-PeCDF 3.35 3 13

2,3,7,8-TCDD 0.289 1(3

2,3,7,8-TCDF 4.16 2(3

OCDD 1250 3f3

OCDF 33.4 3 (3

Total HpCDDs 166 3 / 3

Total HpCDFs 21.4 3 f3

TotlW HxCDDs 14.9 3 f3

Total HxCDFs 9.98 3 /3

Total PeCDDs 3.55 3/ 3

Total PeCDFs 15.6 3/ 3

Toa TCDDs 01351 i/ 3

Total TCDFs 15.2 2/3 1 __ _
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-03 9-SS -OX AUS-OA07-R39-SS-02 AUS -OA07-040-SS-OX AUS -OA07-R40-SS-02 AUS-OA07-041-SS -OX AUS -OA07-042-S S-OX AUS-OA07-R42-SS -02

DATE COLLECTED March 21, 2001 May 22, 2001 March 23, 2001 May 22, 2001 March 22, 2001 March 22, 2001 May 22, 2X01

Maximum Frequency Result RL Qial Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

METALS (mg/kg)

Aluminurm 17900 18/iS

Antirony 0.63 7 /18

Arsenic 9.6 18 /18

Barium 153 18/18

Beryllium 1.2 17 I 8

Boron 6.2 10/1t

Cadmium 0.39 5/18

Calcium 217000 18 i 18

Chromium 25.6 18/I 8

Cobalt 15.1 18 lo/

Copper 23.5 18 /1 8

Iron 34000 18 iS

Lead 58.1 18 /18

Magnesiurn 19700 18 /18

Marnganese 1370 18 /18

Mercury 0.053 3/ 18

Nickel 22.9 18 /18

Potassium 930 18 l/I

Selenium 0.78 I118

Silver ND 0118

Sodium 1360 18 /iS

Thallium ND 0/18

Vanadium 38.1 13 /iS

Zinc 95.4 18i IS

Notes:

ND = Not Detected

RL = Reporting Lirit

Qual = Qualifier

mg/kg = milligrams per kilogram

pg/kg = micrograms per kilogram

eg/kg = narograumss per kilogram

R = Rejected

J = Estimated

U = Nondetect

WJ = Estimated Nondetect

the calculation of desercion frequeny dos not include sesulcs fm reanalyzed samples-
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELDID AUS-OA07-042-SS-04 AUS-OA07-R42-SS-04 AUS-OA07-043-SS-OX AUS-OA07-043-SS-02 AUS-OA07-R43-SS-02 AUS-OA07-R43-SS-04 AUS-OA07-044-SS-OX

DATE COLLECTED March 22. 2001 May 22, 2001 March 22, 2001 Mardwi 22. 2001 May 22. 2001 May 22, 2001 March 23, 2001

Maximaum Frequency Result RL Qua] Result RL Qual Result RL Qual Result RL Qua[ Result RL Qual Result RL Qual Result RL Qual

VOLATIRE ORGANIC COMPOUNDS (Aigkg)

I,,I-Trichloroethnne ND 0/17 < 5 U < 5 U

1,1,2.2-Tetrachloroethane ND Of17 < 5 U < 5 U

1,1,2-Trichloroethaiie ND 017 < 5 U < 5 U

1,1-Diciloroethane ND 0/17 < 5 U < 5 U

I,l-Dichloroethene ND 0/17 < 5 U < 5 U

1,2-Dichloroethane ND 0/17 < 5 U < 5 U

1,2-Dichloropropane 660 5 / 17 20 5 150 5

2-Butanome ND 0/17 < 5 U < 5 U

2-Hexanone ND 0/17 < 5 U < 5 U

4-Methyl-2-Pentanone ND 0/17 < 5 U < 5 U

Acetone 24 8/17 < 5 U Is 5

Benzene 8 3/17 < 5 U < 5 U

Bromodichloromethlre ND 0 / 17 < 5 U < 5 U

Bromoform ND 0117 < 5 U < 5 U

Broinomnefiane ND 0/17 < 5 U < 5 U

Carbon Disu]fide ND 0/17 < 5 U < 5 U

CarbonTetrachloride ND 0/17 < 5 U < 5 U

Chlorobenzene 48 3/17 < 5 U < 5 U

Chloroethlune ND 0f17 < 5 U < 5 U

Chloroform ND 0/17 < 5 U < 5 U

Cliororrethane ND 0/17 < 5 U < 5 U

cis-1,2-Dichloroethene ND 0/17 < 5 U < 5 U

cis-1,3-Dichloropropene ND 0 /17 < 5 U < 5 U

Dibroinochloronmethane ND 0 / 17 < 5 U < 5 U

Ethylbenzene 41 2/17 < 5 U < 5 U

Methylene Chloride ND 0/17 < 5 U < 5 U

n-Hexane ND 0/17 < 5 U < 5 U

Styrene 28 2/17 < 5 U < 5 U

Tecrachloroethene 48 2 /17 < 5 U < 5 U

Toluene 11 3/17 < 5 U < 5 U

trans-1,2-Dich]oroethene ND 0 /17 < 5 U < 5 U

trans-1,3-Dichloropropene ND 0/17 < 5 U < 5 U

Trichlorochene ND 0/17 < 5 U < 5 U

Vinyl Chloride ND 0/17 < 5 U < 5 U

Xylene (total) 4500 3/ 17 < 5 U < 5 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-042-SS-04 AUS-OA07-R42-SS -04 AUS-OA07-043-SS-OX AUS-OA07-043-SS-02 AUS-OA07-R43-SS-02 AUS-OA07-R43-SS-04 AUS-OA07-044-SS-OX

DATE COLLECTED March 22, 2001 May 22, 2001 March 22, 2001 March 22, 2001 May 22, 2001 May 22, 2001 March 23, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qua] Result RL Qual Result RL Qua] Result RL Qua] Result RL Qual

SEMI[VOLATILE ORGANIC COMPOUNDS lpgtkg1

1,2,4-Trichlorobenzene ND 0 / 14 < 1100 U

1.2-Dichlorobenzene ND 0 /14 < 1100 U

1,3-Diclhlorobenzene ND 0 1[4 < [100 U

1,4-Dichlorobenzene ND 0/14 < 1100 U

2,2-Oxybis(1-chloro)propane ND 0 /14 < 1100 U

2,4,5-Tricllorophenol ND 0/14 < 5900 U

2,4,&Trichloropherol ND 0/14 < 1100 U

2,4-Dichlorophenol ND 0 1 14 < 1100 U

2,4-Dimethiylphenol ND 0/14 c 1100 U

2,4-Dinitrophenol ND 0 14 < 5900 U

2,4-Dinitrotoluene ND 0/14 < 1100 U

2,6-Dinitrotoluene ND 0/14 < 1100 U

2-Chloronaphthalene ND 014 < 1100 U

2-Chlorophenol ND 0/14 < 1100 U

2-Methyinaphthalere ND Of 14 < 1100 U

2-Methylphenol (o-creson) ND 0 / 14 < 1100 U

2-Nitroaniliue ND 0/14 < 5900 U

2-Nitrophenol ND 0/14 < 1100 U

3,3-Dichlorobeizcidine ND 0/14 < 2300 U

3-Nitroanilhe ND 0/14 < 5900 U

4,6-Dinitro-2-mnethylphenot ND 0 / 14 < 5900 U

4-Bromophenyl-phenylether ND 0 / 14 < 1100 U

4-Chloro-3-methylphenol ND 0 /14 < 1100 U

4-Chloroaniline ND 0114 < 1100 U

4-Chlorophenyl-phenylether ND 014 < 1100 U

4-Methylphenol (p-cresol) ND 0 /14 < 1100 U

4-Niroaniline ND Of 14 < 5900 U

4-Nitrophenol ND Of 14 c 5900 U

Aceisaphtliene ND O 14 < 1100 U

Acenaplilsyleile ND 0/14 < 1100 U

Anthracene ND 0/14 < 1100 U

Brnzo(a)anfthacene ND 0/14 < 1100 U

Benzo~alpyrene ND 0/14 < 1100 U

Benzo(b)fluorarnhene ND 0/14 c 1100 U

Benzo(g,h,i)perylene ND 0/14 < 1100 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCEIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-042-SS -04 AUS-0A07-R42-SS -04 AUS-OA07-043-SS-OX AUS-0A07-043-SS -02 AUS-OA07-R43-SS -02 AUS -OA07-R43-S S-04 AUS-OA07-044-SS -OX

DATE COLLECTED March 22, 2001 May 22, 2001 March 22, 2001 MIarch 22, 2001 May 22, 2001 May 22. 2001 March 23, 2001

Maximum Frequency Result RL Qua] Result RL Qua] Result RL Qual Result RL Qua] Result RL Qua] Result RL Qual Result RL Qua]

Eerizo(k~fluoranthene ND 0 114 < 1100 U

bis(2-Chloroethoxy)inethane ND 0 /14 < 1100 U

bis(2-Chloroethyl])eher ND 0 114 < 1100 U

bisI2-Ethylhexyl)phthtaate 2500 1(14 < 1100 U

Butylbeezylphdlalate ND 0114 < 1100 U

Carbaoale ND 014 c 1100 U

ChlySene ND 014 < 1100 U

Di-n-butylphthalate ND 0114 < 1100 U

Di-n-octylphthalate ND 0(14 < 1100 U

Dibenz(a.h)anthracee ND 0 (14 < 1100 U

Diberzofurmi ND 0114 < 1100 U

Diethylphthalute ND 0114 < 1100 U

Dimethylphthalate ND 0/14 < 1100 U

Fluornthene ND 0/14 < 1100 U

Fluarene ND O 14 < 1100 U

Hexachlorobenzene ND 0/14 < 1100 U

Hexacblorobutadiene ND 0/14 < 1100 U

Hcxachlorncyclopentadiene ND O 14 < 1100 U

Hexachloroethane ND 0/14 < 1100 U

Indeno(1,2,3-cd)pyrene ND 0114 < 1100 U

Isophoroee ND 0/14 < 1100 U

N-Nitroso-di-n-propylanrmne ND 0/14 < 1100 U

N-Nitrosodiplenylanmine ND 0/14 < 1100 U

Naphthalene ND 0/14 < 1100 U

Nitrobenzene ND 0/14 < 1100 U

Pentachlorophenol ND 0/14 < 5900 U

Phenanlhrene ND 0/14 < 1100 U

Phenol ND 0/14 < 1100 U

Pyrene ND 0/14 < 1100 U

POLYNUCLEAR AROMATIC HYDROCARBONS (PARS)

(gp/kg)

Acenaphthene 320 2 / 4 < 310 U

Acenuaplihylene 420 3 / 4 95 150 J

Authracene 87 3f4 87 31

Benzo(a)antlracene 100 4 / 4 100 15

Benzola)pyrenc 17 2/4 < 15 lI

Benzo(b)flnoraenthene 21 4t4 6.8 6-3 1
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TABLE 4-9

SUMMIARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-042-SS-04 AUS-0A07-R42-SS-04 AUS-0A07-043-SS-OX AUS-0A07-043-SS-02 AUS-0A07-R43-SS -02 AUS.0A07-R43-SS-04 AUS-0A07-044-SS-OX

DATE COLLECTED March 22. 2001 May 22, 2001 March 22, 2001I March 22, 2001 May 22, 2001I May 22, 2001 March 23. 2001

Maximum Frequency Result RI. Qusal Result RL Quad Result RI. Quad Result RL Quad Result RI. Quasi Result RI. Qua] Result RI Qua]

Benzo(gih,i)pMryenc 15 1 1/4 < 25 U

Benzo(k)fluorantheue I[ 4/4 4.5 6.3 

Chzyseue 81 4/4 81 15

Dihenz~~haiiffarhacene LND 0 / 4 < 62 U

Fluorasntheuc 620 4/14 620 77

Fluorene 210 2/14 210 31

Inkdeno(1.2.3-cd)pyrerkc 141 2 /4 < Is U

Naphthalene 330 2 /4 < 1513 U

Phaenanutnare 360 4/4 360 61

Pyreue 330 4/4 330 31

PESTICIDES (ORGANOCHLORINE) (atg/kg)

Aldrin 1300000 75 /103 *2 2.7 .1 200 29 I 230 29 J 2-S 2.9 1 < 2.8 U

Alpha-BHIC NI) 0 /105 < 2.7 U < 29 U < 29 U c 2.9 U < 2.8 U

Alpha-Chalordane 490 4 /104 < 2.7 U < 29 U < 29 U < 2.9 U) < 2.8 U

beta-BHC ND 0/ 104 < 2.7 U c 29 U < 29 U C 2.9 UJ < 2.8 U

delta-Bi-C ND 0/ 104 < 2.7 U < 29 U < 29 U C 2.9 U C 2.8 U

Dieldriu 19D0000I 92/ 104 2.6 5.6 J 1400 59 2200 300 1 2.7 5.9 .1 81 5.8

Endosulfmi I ND 01104 < 2.7 U < 29 U C 29 U) < 2.9 U) < 2.8 U

Endosulfan ll 1.31 1/104 < 5.6 U < 59 U C 60 U < 5.9 U < 5.8 U

Ecadosulfan sulfate ND 0/104 < 5.6 U < 59 U < 60 U < 5.9 U < 5.8 U

Endr-in 12000 30/1105 < 5.6 U 77 59 1 2300 300 I < 5.9 U) < 5.8 U

Eudrin aldelhyde 9000 16/104 C 5.6 U < 59 U 810 60 < 5.9 U < 5.8 U

Ends-in ketnue 20000 29/102 C 5.6 U < 59 UJ 700 60 / C 5.9 U C 5.8 U

gamnma-BHC (Laidane) NI) 0/ 105 < 2.7 U < 29 U < 29 U c 2.9 U c 2.8 U

gammffa-Chlordane 8600 81/104 < 2.7 U c 29 U < 29 U.1 < 2.9 U) c 2.8 U

Heptachlor ND 0/ 104 c 2.7 U c 29 U c 29 U) < 2.9 U) < 2.8 U

Heptaichlorepoxide ND 0/105 < 2.7 U < 29 U < 29 U) < 2.9 U) < 2.8 U

Hexachlnrobenzerue 2700 18/805 < 2.7 U < 29 U < 29 U < 2S9 U < 2.8 U

Isodrin 49000J 29/103 < 5.6 U < 59 U 72 60 < 5.9 U < 5.8 UJ

Methauxychior ND of/105 c 27 U < 290 U < 290 U < 29 U < 28 U

4,4-DDD 12000 30/1104 < 5.6 U 37 59 I < 60 U C 5.9 U < 5.8 U

4,4-DDE 4800 14/104 < 5.6 U < 59 U < 60 U < 1-9 U < 5.8 U

4,4-DDT 10000 38 /103 < 5.6 U 77 59 / 78 60 < 5.9 U 4.4 5.8 3

Technical Chlordarae ND 0/1 04 < it U C 810 U < 120 U < I1I U C 11 U

Toxuphene ND 0 /104 < 55 U < 580 U < 580 U < 58 U < 57 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-DAO7

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-042-SS-04 AUS-OA07-R42-SS-04 AUS-OA07-043-SS-OX AUS-OA07-043-SS-02 ALtS-OA07-R43-SS-02 AUS-0A07-R43-SS-04 AUS-OA07-044-SS-OX

DATE COLLECTED March 22, 2001 May 22,2001 March 22, 2001 March 22, 2001 May 22, 2001 May 22, 2001 March 23. 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qua] Result RL Qua! Result RL Qual Result RL Qual

POLYCHLORINATED BIPHENYLS (PCB) (g/kg)

Aroclor 1016 ND 0/3

Aroclor 1221 ND 0/3

Aroclor 1232 ND 0/3

Aroclor 1242 ND 0/3

Aroclor 1248 ND 0/3

Aroclor 1254 ND 0/3

Aroclor 1260 ND 0/3

DIOXINSfEURANS (ng/kg)

1,2,3,4,6,7,8-HpCDD 55.5 3 / 3

1,2,3,4,6,7,8-HpCDF 7.31 3 / 3

1,2,3,4,7,S,9-HpCDF 1.42 2 /3

1,2,3,4,7.8-HxCDD 0.59 3 /3

1,2,3,4,7,8-HxCDF 2.29 3 /3

1,2,3,6,7,S-HxCDD 1.3 3 /3

1,2,3,6,7,8-HxCDF 0.98 3 /3

1,2,3,7,S,9-HxCDD 0.997 3 /3

1,2,3,7,S,9-HxCDF 1.14 1/3

1,2,3,7,8-PeCDD 0.373 3 / 3

1,2,3,7,8-PeCDF 3.5 3 /3

2,3,4,6,7,8-HxCDF 0.765 2 /3

2,3,4,7,B-PeCDF 3.35 3 13

2,3,7,8-TCDD 0.289 1f3

2.3,7,8-TCDF 4.16 213

OCDD 1250 3f3

OCDF 33.4 313

Total HpCDDs 166 3(3

Total HpCDFs 21.4 313

Total HxCDDs 14.9 3 f3

Total HxCDFs 9.98 313

Total PeCDDs 3.55 3 / 3

Total PeCDFs 15.6 313

Total TCDDs 0.351 1(3

Total TCDFs 15.2 2/13 _
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OAO7)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-042-SS-04 AUS-OA07-R42-SS-04 AUS-OA07-043-SS-OX AUS-OA07-043-SS-02 AUS-OA07-R43-SS-02 AUS-0A07-R43-SS-04 AUS-OA07-044-SS-OX

DATE COLLECTED March 22, 2001 May 22.2001 March 22, 2001 March 22, 2001 May 22, 2001 May 22, 2001 March 23. 2001

Maximium Frequency Result RL Qual Result RL Qual Result RL Quai Result RL Qual Result RL Qual Result RL Qual Result RL Qual

METALS (mg/kg)

Aluminum 17900 18f18 9000 20.8 12500 19.5

Antimny 0.63 7i11 < 0.3 U 0.51 0.29

Arsenic 9.6 18 18 9.6 1 8.8 0.97

Bariurn 153 18118 40.8 1 71.2 0.97

Berylliumn 1.2 171 18 0.99 0.42 0.66 0.39

Boron 6.2 80/18 < 5.2 U < 4.9 U

Cadmium 0.39 5/18 < 0.21 U < 0.19 U

Calcium 217000 18/ 18 t010 10.4 1600 9.7

ClsroMWien 25.6 1118 204 1 16.2 0.97

Cobalt 15.1 18 18 7.8 0.52 8.1 0.49 J

Copper 23.5 18/ I i 16.4 1 12.4 0.97

Irotl 34000 18/18 34000 5.2 20000 4.9

Lead 58.1 18/18 18.3 0.52 11.5 0.49

Magnesium 19700 18 / IS 1650 10.4 2370 9.7

Manganese 1370 1l /18 414 1 364 0.97

Mercury 0.053 3 f ig < 0.041 U 0.036 0.04

Nickel 22.9 18/18 18.6 1 12.5 0.97

Potassium 930 18/18 689 52.1 930 48.6

Selenium 0.78 1 / IS < 0.52 U < 0.49 U

Silver ND 0/18 < 0.52 U < 0.49 U

Sodium 1360 I8/ I8 700 104 S74 97.3

Thallium ND 0f18 < I U < 0.97 U

Vanadium 38.1 18/ IS 25.2 0.52 29.3 0.49

lZinc 95.4 18 / 18 55.2 1 35.2 0.97

Notes:

ND = Not Detected

RL = Reporting Lirmit

Qual = Qualifier

mg/kg = milligrams per kilogram

,gfkg = micrograms per ki logrmin

ngfkg = tanogramns per kilogram

R =Rejected

= Estimated

U =Nondetect

UJ = Estimated Noncdetect
7

lsc ealu .i I oslese eis , ires eisuy dles 110I ici,,Ic results Ici us reIssialy-s -swjls-s
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-044-SS-02 AUS-OA07-R44-SS-04 AUS-0A07-045-SS-OX AUS-0A07-045-SS-OX AUS-OA07-045-SS-02 AUS-OA07-R45-SS-02 AUS-0A07-045-SS-03

DATE COLLECTED Marccl 23, 2001 May 22. 2001 March 23, 2001 March 23, 2001 March 23, 2001 M'ay 22. 2001 Miarch 23, 2001

Maxiimumil Frequency Result RL Qual Result RIL Qual Result RL Quai Result RL Qua] Result RL Qua] Result RL Qual Reskilt RL Qua]

VOLATILE ORGANIC COMPOUNDS (pg/kg)

I,II-Tuichloroethane ND 0 17 < 5 U

1,1.2,2-Tetrachioroethane ND 0/17 < 5 U

1.1,2-TrichlAoroethane ND 0/17 < 5 U

I1-Dichlnroethane ND 0/17 < 5 U

I,1-Dichloroethene ND 0/ 17 < 5 U

1,2-Dichloroethane ND 0f 17 < 5 U

1,2-Dichloropropane 660 5/ 17 < 5 U

2-Butanone ND 0/ 17 c 5 U

2-Hexattone ND 0/17 < 5 U

4-Methyl-2-Pentanone ND 0/17 < 5 U

Acetone 24 817 < 14 U

Bzene 8 3117 < 5 U

Brounodichloromethane ND 0/ 17 < 5 U

Bromtofornn ND 0/17 < 5 U

Bromemethane ND 0/17 < 5 Uj

Carbon Disuulide ND 0/17 < 5 U

Carbon Tetrachloride ND 0 / 17 < 5 U

Ch]orobenzene 48 3 /17 < 5 U

Ch]oroelsane ND 0/17 < 5 U

Chloroform ND 0/17 < 5 U

Ch]oromethane ND 0/17 < 5 U

cis-1,2-Dichlorecwhcne ND 0f 17 < 5 U

cts-1,3-Dichloropropene ND 0117 < 5 U

Dibronochloromethane ND 0/17 < 5 U

Ethyibenzene 41 2/17 < 5 U

Methylesse Chloride ND 0 / 17 < 5 U

r2-1-exane ND 0/ 17 < 5 U

Styrene 28 2/ 17 < 5 U

Tetrachlooethene 48 2/17 < 5 U

Toluene II 3 /17 < 5 U

trans-1,2-Dichlomethene ND 0/17 < 5 U

trans-1,3-Dichloropropene ND 0/17 < 5 U

Trichlomethene ND 0/17 < 5 U

Vinyl Chloride ND 0/17 < 5 U

Xylene (total) 4500 3/ 17 < 5 U
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TABLE 4-9

SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-IIA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-044-SS-02 AUS-OA07-R44-SS-04 AUS-OA07-045-SS-OX AUS-OA07-045-SS-OX AUS-0A07-045-SS-02 AUS-OA07-R45-SS-02 AUS-OA07-045-SS-03

DATE COLLECTED March 23, 2001 May 22, 2001 Marih 23, 2001 March 23, 2001 March 23, 2001 May 22, 2001 March 23, 2001

Maxi mum Frequency Result RL Qual Result RL Qua] Result RL Qua! Result RL Qua] Result RL Qual Result RL Qual Result RL Qua]

SEMIVOLATILE ORGANIC COMPOUNDS (Qg/kg)

1,2,4-Trichloroeenzene ND 0 114 < 1500 U

12-Dichlorobeazene ND 0 14 < 1500 U

1,3-Dichlorobenzene ND 0 114 < 1500 U

14-Dichlorobenzene ND 0 (14 < 1500 U

2,2-Oxybis(I-chloro)propaane ND 0 (14 < 1500 U

2.4,5-Trichloropsenol ND 0 (14 < 7700 U

2.4,6-Trichloropherol ND 0 14 < 1500 U

2,4-Dichlorophenol ND 0 14 < 1500 U

2,4-Dirnethylphenol ND 0/14 < 1500 U

2,4-Dinitrophenol ND 0/14 < 7700 U

2,4-Dinitrotolueue ND 0/14 < 1500 U

2,6-Dinitrotoluene ND 0 (14 < 1500 U

2-Chloronaphthalene ND 0 (14 < 1500 U

2-Chiorophenol ND 0 /14 < 1500 U

2-Merhyinaphlha]ene ND 0 (14 < 1500 U

2-Melhylphetiol (o-cresol) ND 0 (14 < 1500 U

2-Nitroaniline ND 0(14 < 7700 U

2-Nitropheno] ND 0(14 < 1500 U

3.3-Dichlorobenzidiue ND 0114 < 3000 U

3-Nitrowuihfic ND 0(14 < 7700 U

4,6-Dinitro-2-rethy]phenol ND 0/14 < 7700 U

4-Bromoplienyl-phenylethler ND 0i14 < 1500 U

4-Chloro-3-inethylpheisol ND 014 < 1500 U

4-Cblorcaniline ND 0 (14 < 1500 U

4-Chloropheryl-pheuylether ND 0114 < 1500 U

4-Methylplhenol (p-cresol) ND 0/14 < 1500 U

4-Nitromienliuc ND 0114 < 77W0 U

4-Nirtplseisol ND O 14 < 7700 U

Acenaphthene ND 0/14 < 1500 U

Acenaphthylene ND 0/14 < 1500 U

Anthracene ND O 14 < 1500 U

Beeizo(a)mathracene ND 0/14 < 1500 U

Benzo(a)pyrene ND 0/14 < 1500 U

Benza(b)fluoranshene ND 0/14 < 1500 U

Benzagh~i)peryleie ND 0/14 < 150O U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-044-SS-02 AUS-OA07-R44-SS-04 AUS-OA07-045-SS-OX AUS-OA07-045-SS-OX AUS-OA07-045-SS-02 AUS-OA07-R45-SS-02 AUS-OA07-045-SS-03

DATE COLLECTED March 23, 200 1 May 22, 2001 March 23, 2001 March 23. 2001 March 23.2001 May 22. 2001 March 23, 2001

Maximum Frequency Result RIL Qual Result RL Qual Result RL Qual Result RL Qua[ Result RL Qual Result RL Qual Result RL Qua]

Benzo(k)fluoranthene ND 0/14 < 1500 U

bis(2-Chloroethoxy) nethane ND O 14 < 1500 U

bis(2-Chloroethyl)etler ND 0/14 < 1500 U

bis]2-Ethylhexyl)phLhalate 2500 1 / 14 < 1500 U

Butylbeuzy]phthalate ND 0/14 c 1500 U

Carbazole ND 0/14 c 1500 U

Chrysene ND 014 < 1500 U

Di-a- buiy]phthalate ND 0 /14 < 1500 U

Dri-n-octylphththalte ND 0114 < 1500 U

Dibeuz(a,h)anhrracene ND 0/14 < 1500 U

Dibenzofuanm ND 0/14 < 1500 U

Diethylphthatate ND 0/14 < 1500 U

Direthylphthalate ND 0 / 14 < 150D U

Fluoranthene ND 0 /14 < 1500 U

Fluorene ND 0 /14 < 1500 U

Hexachlorobeazene ND 0/ 14 < 1500 U

Hexacllorobutadiene ND 0 / 14 < 1500 U

Hexachlorocyclopentadiene ND 0/14 < 1500 U

Hexachloroethane ND 014 < 1500 U

Indeno(t,2,3-cd)pyreue ND 0 /14 < 1500 U

Isophorone ND 0/14 < 1500 U

N-Nitroso-di-n-propylamnine ND 0 1 14 < 1500 U

N-Nitrosodiphenylairnne ND O 14 < 1500 U

Naphthalene ND 014 < 1500 U

Nitrobeuccie ND 0/14 < 1500 U

Pentachlorophenol ND 0/14 < 7700 U

Phenanthrene ND 0/14 < 1500 U

Phenol ND 0 /14 < 1500 U

Pyrene ND 0/14 < 1500 U

POLYNUCLEAR AROMATIC HYDROCARBONS (PAIIS)

Acenaphthene 320 2 4

Acenaplhthyleve 420 3 /4

Anthracene 87 3 4

Benzo(a)althraccne 100 4 / 4

Benzo(a)pyrene 17 2 4

Belizao(b)fluoranthelte 21 4f4
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-044-SS-02 AUS-OA07-R44-SS-04 AUS-0A07-045-SS-OX AUS-OA07-045-SS-OX AUS-OA07-045-SS-02 AUS-OA07-R45-SS-02 AUS-OA07-045-SS-03

DATE COLLECTED March 23, 2001 May 22,2001 March 23, 2001 March 23, 2001 March 23. 2001 May 22, 2001 Marchi 23. 2001

Masximum Frequency Result RL Qua! Resu]L RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Quat

Benzcghi)perylene 151 114

Benze(k)fluormnthene I1 4/ 4

Chyserne gl 4/4

Dibenzgah)anthracene ND 0/4

Fuoranthene 620 4 / 4

Fluorene 210 2 /4

Indenc(l,2,3-cd)pyrene 141 2/4

Naphlthalene 330 214

Phenanthrene 360 4 /4

Pyrene 330 4 /4

PESTICIDES (ORGANOCHLORINE) (gkg)

Aldrin 1300000 751103 < 28 U < 2.9 UJ < 38 U 5.6 2.9 350 29

Alpha-3HC ND 0f105 < 28 U < 2-9 U < 38 U < 2.9 U < 29 U

Alpha-Chlordane 490 4 1104 < 28 U < 2.9 U < 38 U < 2-9 U < 29 U

beta-BHC ND 0 f104 < 28 U < 2.9 U < 38 U < 2.9 U < 29 U

delta-BHC ND 0 f 104 < 28 U < 2.9 U c 38 U < 2-9 U < 29 U

Dieldrin 190000J 92/104 1600 58 9.3 6 36 77 1 4.2 5.9 1 580 59

Endosulfanl ND 0/104 < 28 U c 2.9 UJ < 38 U c 2.9 U < 29 U

Endosulfan It 5.3 1 1/104 c 58 U < 6 U < 77 U < 5.9 U < 59 U

Endosulfansulfate ND O 104 < 58 U < 6 U < 77 U < 5.9 U < 59 U

Endrin 12000 30/ 105 < 58 U < 6 UJ < 77 U < 5.9 U 180 59

Endrin aldehyde 9000 16/104 < 58 U < 6 U < 77 U < 5.9 U < 59 U

Endrin ketone 20000 29/ 102 < 58 U < 6 U < 77 U < 5.9 U 60 59

garanau-BHC (Lindane) ND 0/105 < 28 U < 2.9 U < 38 U < 2.9 U < 29 U

gaimna-Chlordane 1600 11/104 < 28 U < 2.9 W3 < 38 U < 2.9 U < 29 U

Heptachlor ND 0/104 < 28 U < 2.9 UW < 38 U < 2.9 U < 29 U

Heptachlorepoxide ND 0/ }05 c 28 U < 2.9 UW c 38 U c 2.9 U c 29 U

Hexachlorobenzene 2700 1/l105 < 28 U < 2.9 U < 38 U < 2.9 U < 29 U

Isodrin 49000] 29/ 103 < 58 U < 6 U < 77 U c 5.9 U < 59 U

Methoxychlor ND 0 /105 < 280 U < 29 U < 380 U < 29 U < 290 U

4,4-DDD 12000 30 ( 104 < 58 U < 6 U < 77 U < 5.9 U 69 59

4,4-DDE 4800 14( 104 < 58 U < 6 U < 77 U < 5.9 U 100 59

4,4-DDT 101000 38 (103 < 58 U c 6 U < 77 U < 5.9 U 39 59 J

Technical Chlordane ND 0 1104 < 110 U < 12 U < 150 U < 11 U < 120 U

Toxaphene ND 0(104 < 570 U < 58 U < 760 U < 58 U < 580 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA67
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-044-SS-02 AUS-OA07-R44-SS-04 AUS-OA07-045-SS -OX AUS-OA07-045-SS -OX AUS-{A07-045-SS-02 AUS-OA07-R45-SS-02 AUS-OA07-045-SS-03

DATE COLLECTED March 23, 2001 May 22, 2001 March 23. 2001 March 23, 2001 March 23, 2001 May 22, 2001 March 23. 2001

Maximum Frequency Result RL Qua! Result RL Qual Result RL Qua! Result RL Qua! Result RL Qual Result RL Qua] Result RL Qual

POLYCHLORINATED BIPHENYLS (PCB) (pgtkg)

Aroclor 1016 ND 0/3

Aroclar 1221 ND 0 /3

Aroclor 1232 ND 0 / 3

Araclor 1242 ND 0 /3

Araclor 1248 ND 0 /3

Aroclor 1254 ND 0 /3

Aroclor 1260 ND 0 / 3

DIOXINS/FtURANS (ngkg)

1,2,3,4,6.7,8-HpCDD 555 3f3 55.5 0.1339

1,2,3,4,6,7,8-HpCDF 7.31 313 7.31 0.1028

1,2,3,4,7,8,9-HpCDF 1.42 2 /3 0.597 0.1254

1,2,3,4,7,8-HxCDD 0.59 3f3 0.59 0.1004

1,2,3,4,7,S-HxCDF 2.29 3f3 0.289 0.1252

1,2,3,6,7,S-HxCDD 1.3 3f3 1.3 0.1057

1,2,3,6,7,8-HxCDF 0.98 3 f3 0.412 0.1194

1,2,3,7,8,9-HxCDD 0.997 3/3 0.997 0.0951

1,2.3,7.8,9-HxCDF 1.14 1/3 < 0.146 U

1,2,3,7,8-PeCDD 0.373 3 / 3 0.373 0.0831

1,2,3,7,8-PeCDF 3.5 3 / 3 0.106 0.0544

2,3,4,67,.8-HxCDF 0.765 2 / 3 0.638 0.1329

2,3,4,7,8-PeCDF 3.35 3 / 3 0.583 0.0532

2,3,7,8-TCDD 0.289 1 / 3 0.289 0.106

2,3,7,8-TCDF 4.16 2 / 3 0.13 0.097

OCDD 8250 3f3 1250 0.2123

OCDF 334 3/3 25.7 0.1327

Total HpCDDs 166 3 / 3 166 0.1339

Total IIpCDI:s 21.4 3f3 21.4 0.1129

Total HxCDDs 14.9 3 /3 14.9 0.1002

Total HxCDFs 9.98 3f3 9.98 0.1307

Total PeCDDs 3.55 3/3 3.55 0.4719

Total PeCDFs 15.6 3 f3 6.42 0.0537

Total TCDDs 0.351 I 13 0.351 0.3346

Total TCDFs 15.2 2 f3 1.07 0.097 1 ___
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA67
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-044-SS-02 AUS-OA07-R44-SS-04 AUS-OA07-045-SS-OX AUS-OA07-045-SS-OX AUS-OA07-045-SS-02 AUS-OA07-R45-SS-02 AUS-OA07-045-SS-03

DATE COLLECTED March 23, 2001 May 22, 2001 March 23. 2001 March 23, 2001 March 23, 2001 May 22, 2001 March 23, 2001

Maximum Frequency Result RL Qual Result RL Qua] Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

METALS (mg/kg)

Aluminum 17900 1818 3750 25.6

Antimony 0.63 7118 < 0.38 U

Arsenic 9.6 IS/18 4.3 1.3

Barium 153 18/18 72.8 1.3

Beryllium 1.2 17/18 0.13 0.51

Boron 6.2 10 18 6.2 6.4

Cadniunm 0.39 5/18 0.39 0.26

Calcium 217000 18/18 146000 64.1

Chrmiumr 25.6 18/18 6.2 1.3

Cobalt 15.1 IS/ 18 6 0.64

Copper 23.5 181 IS 10.2 1.3

Iron 34000 18/18 6550 6.4

Lead 58.1 I1S18 15.7 0.64

Magnesium 19700 18 /18 16200 12.8

Manganese 1370 18/18 1370 6.4

Mercury 0.053 3/18 < 0.053 U

Nickel 22.9 18 /IS 9.2 1.3

Poatsiumn 930 18/ii 796 64.1

Selenium 0.78 1/118 < 0.64 U

Silver ND 0/18 < 0.64 U

Sodium 1360 18/18 566 128

Thallium ND 0/18 < 1.3 U

Vanadium 38.1 18118 10.1 0.64

Zinc 95A4 18/18 46.1 1.3

Notes:

ND =Not Detected

RL Reporting Limnit

Quad = Qualifier

mg/kg = milligrams per Idlogram

pg/kg = micrograms per kilogram

ng/kg = nanogramns per kilogram

R = Rejected

I = Estimated

U = Nondetect

WU = Estimated Nondetect

lime calcaluiov, of deecfiori frquecy does nto icluo r-sal. tram reiumolyaed s- -ipis.
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-045-SS -04 AUS--OA07-R45-SS-04 AUS--OA07-R45-S S-05 AUS -OA07-046-S S-OX AUS-OA07-046-SS-02 AUS-OA07-047-S S-OX AUS-0A07-R47-SS-02

DATE COLLECTED March 23, 2001 May 22. 2001 May 22, 2001 March 23, 2001 March 23, 2001 March 22, 2001 May 22. 2001

Maximum Frequency Result RL Qua! Result RL Qual Result RL Quai Reu EL Qa Result RL QuaJ Result RL Qual Resull RL Qual

VOLATILE ORGANIC COMPOUNDS Qsg/kg)

1ljl-Tichloroetllane ND 0/17 < 5 U

1,l,2,2-Tetrachloroethane ND 0 17 < 5 U

1,1,2-Thchloroethane ND O0 17 < 5 U

Il-Dichloroetbane ND 0 /17 < 5 U

I.l-Dichloroerhene ND 0/17 < 5 U

1,2-Dichlorethane ND O 17 < 5 U

1,2-Dichloropropane 660 5 / 17 < S U

2-Bumcone ND 0/17 < f U

2-Hexaunone ND 0/17 < S U

4-Methyl-2-Pentanorie ND 0 /17 < 5 U

Acetone 24 8 / 17 < 7 U

Benzene 8 3/17 < 5 U

Brornodichlorornethane ND 0 /17 < 5 U

Broumoornt ND 0/17 < 5 U

Broruornethane ND 0/17 < 5 UJ

Carbor Disulfide ND 0/17 < 5 U

Caxbon Tetrachloride ND 0 /17 < 5 U

Chlorobeszene 48 3/17 < 5 U

Chloroethane ND 0 /17 < 5 U

Chloroform ND 0/17 < 5 U

Chloromethane ND 0/17 < 5 U

cis-1,2-Dichloroethene ND 0 /17 < 5 U

cis-1,3-Dichloropropene ND 0 /1 7 < 5 U

Dibronmochlorornethane ND 0/17 < 5 U

Ethylbenzene 41 2/17 < 5 U

Methylen Chloride ND 0 /17 < 5 U

n-Hexane ND 0/17 < 5 U

Styrene 28 2/17 < 5 U

Tettachloroethene 48 2 /17 < 5 U

Toluene 11 3/17 < 5 U

trans-1,2-Dichloroethene ND 0 /17 < 5 U

trans-1,3-Dichloropcopene ND 0 / 17 < 5 U

Trichloroethene ND 0/17 < 5 U

Vitnyl Chloride ND 0 /17 < 5 U

Xylene (total) 4500 3/ 17 < 5 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID ALtS-OA07-045-SS-04 AUS-OA07-R45-SS-04 AUS-0A07-R45-SS-05 AUS-OA07-046-SS-OX AUS-OA07-046-SS-02 AUS-OA07-047-SS-OX AUS-OA07-R47-SS-02

DATE COLLECTED March 23, 2001 May 22, 2001 May 22, 2001 March 23, 2001 March 23, 2001 March 22.2001 May 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qua] Result RL Qua] Result RL Qual

SEMIVOLATILE ORGANIC COMPOUNDS (Ag/kg)

1,2,4-Trichlorobenzene ND 0 / 14 < 1100 U

1,2-Dichlorobenzene ND 0/14 c 1100 U

i,3-Dichlorobenzene ND 0 /14 < 1100 U

1,4-Dichlorobenzene ND 0 / 14 < 1100 U

2,2-Oxybis(I-chloro)propane ND 0 / 14 < 1100 U

2,4,5-Trichlorophenol ND 0 f14 < 5900 U

2,4,6-Trichlorophenol ND 0 / 14 < 1100 U

2,4-Dichlorophenol ND 0f 14 < 1100 U

2,4-Diumthylphenol ND 0 / 14 < 1100 U

2,4-Dinitroplenol ND 0 / 14 < 5900 U

2,4-Dinitrotoluene ND 0 / 14 < I 100 U

2,6-Dinitrotoluene ND 0 / 14 < 1100 U

2-Chloronaphthalene ND 0/14 < 1100 U

2-Chlorophenol ND 0/14 < 1100 U

2-Methylnaplthaleue ND 0/14 < 1100 U

2-Methylpiteisol (o-oresol) ND 01 14 < 110 U

2-Nioarniline ND 0/14 < 5900 U

2-Nitropheaol ND 0/14 < 1100 U

3.3-Dichlorobenzidine ND 0/14 < 2300 U

3-Nitroailine ND O 14 < 5900 U

4,6-Dinitro-2-ruethylphelntl ND 0/14 < 5900 U

4-Brotrophenyl-phenylether ND 0/14 < 100 U

4-Chloro-3-inethylphenol ND 0/14 < 1100 U

4-Chloroanline ND 0/14 < 1100 U

4-Chlortphenyl-phenylether ND 0/14 < 1100 U

4-Methylphenol (p-cresol) ND 0/14 < 1100 U

4-Nitroaniline ND 0/14 < 5900 U

4-Nitropheiol ND 0/14 < 5900 U

Acenaphthene ND 0/14 < 1100 U

Acenaphthylene ND 0/14 < 1100 U

Anthracene ND 0/14 < 1100 U

Benzo(a)anthracene ND 0 /14 < 1100 U

Benzo(a)pyrene ND 0/14 < 1100 U

Benzo(b)fluoranthene ND 0 / 14 < 1100 U

Benzo(g,hji)peylene ND 0 / 14 I < 1100 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-045-SS-04 AUS-OA07-R45-SS-04 AUS-OA07-R45-SS-05 AUS-OA07-046-SS-OX AUS-OA07-046-SS-02 AUS-OA07-047-SS-OX AUS-OA07-R47-SS-02

DATE COLLECTED March 23, 2001 May 22, 2001 May 22, 2001 Mharch 23, 2001 March 23. 2001 March 22, 2001 May 22, 2001

Maximum Frequency Result RL Qua] Result RL Qual Result RL Qual Result RL Qual Result RL Qua] Result RL Qual Result RL Qua[

Benzo(k)fluoranthene ND 014 < 1100 U

bis(2-Chloroethoxy)inerlune ND 0 /14 < 1100 .U

bis(2-Chloroethylelher ND 0 114 < 1100 U

bis(2-Ethylhexy1)phthralae 2500 1114 2500 1100

Butylbenzylphthalate ND 01 14 c 1100 U

Carbazole ND 0/14 < 1100 U

Chrysene ND 0/14 < 1100 U

Di-n-butylphsshalate ND 0/14 < 1100 U

Di-n-octy]plithalate ND 0/14 < 1100 U

Dibessz(a,h)anthraccnc ND 0 /14 < 1100 U

Dibenrnfuran ND 0114 < 1100 U

Dirthylphthalate ND 0/14 < 1100 U

Dineltlhylphthalate ND 0/14 < 1100 U

Fluorunthene ND 0/14 < 1100 U

Fluorene ND 0/14 < 1100 U

Hexachlorobelizene ND 0/14 c 1100 U

Hexachlorobutadiene ND 0/14 < 1100 U

Hexachlnorcyclopentadiene ND 0/14 < 1100 U

Hexachlomrethane ND 0/14 < 1100 U

Indeni(1,2,3-cd)pyrene ND 0/14 < 1100 U

Isophorone ND 0/14 < 1100 U

N-Nitrosc-di-n-propylanine ND 0 /14 c 1100 U

N-Nitrosodiphenylamine ND 0114 < 1100 U

Naphthalene ND 0114 < 1100 U

Nitrobenzene ND 0/14 c 1100 U

Pentachlorophenol ND 0/14 < 5900 U

Phenanthrene ND 0/14 < 1100 U

Phenol ND 0/14 < 1100 U

Pyrene ND 0/14 < 1100 U

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHS)

(jg/lkg)

Acenaphltene 320 2/4

Acenaphlhylene 420 3 14

Authracene 17 3/4

Benzo(a)anthracene 100 4/4

Benerio(pyrene 17 2/4

Benzofb)fluoramthene 21 4/4 1 1__ _ _ _ _ _ _
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCEIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-045-SS-04 AUS-OA07-R45-SS-04 AUS-OA07-R45-SS-05 AUS-OA07-046-SS-OX AUS-OA07-046-SS-02 AUS-OA07-047-SS-OX AUS-OA07-R47-SS-02

DATE COLLECTED March 23, 2001 May 22, 2001 May 22, 2001 March 23, 2001 March 23, 2001 March 22, 2001 May 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Quai Result RL Qual Result RL Qual

Benzo(gh i)perylene 15 J 1/4

Benzo(k)fluoranthene 11 4 f 4

Chrysene 81 4 14

Dibenz~ah)anthracenc ND 0 (4

Fluorautherne 620 4 (4

Fluorene 210 2/4

Indeno(1,2,3-cd)pyrcne 141 2/4

Naphthalene 330 2/4

Phenanthrere 360 4 /4

Pyenel 330 4/4

PESTICIDES (ORGANOCHLORINE) (1gkg)

Aldrin 1300000 75/ 103 ,< 3 U < 2.9 U < 2.5 U 17 2.8 71000 16000 1E+06 150000

Alpha-BHC ND 0 /105 < 3 U < 2.9 U < 25 U < 2.8 U < 310 U < 30000 U

Alpha-Chlordtane 490 4/104 < 3 U < 2.9 U < 2.5 U < 2.8 U 450 310 < 30000 U]

beLa-BHC ND 0 /104 < 3 U < 2.9 U < 2.5 U < 2.8 U < 310 U < 30000 U

delta-BHC ND 0/104 < 3 U < 2.9 U < 2.5 U < 2.8 U < 310 U < 30000 U

Dieldrin 1900001 92(104 < 6 U < 5.9 U < 5.2 U 13 5.8 120000 32000 99000 61000

Endosulfan I ND 0 ( 104 < 3 U < 259 U < 2.5 U < 2.8 U < 310 U < 30000 UJ

Endosulfan 1i 5.3 I 1/104 < 6 U < 5.9 U < 5.2 U < 5.8 U < 640 U < 61000 U

Endosulfansulfate ND 0/104 < 6 U < 5.9 U < 5.2 U < 5.8 U < 640 U < 61000 U

Endrin 12000 30/105 < 6 U < 5.9 U < 5.2 U < 5.8 U 1100 640 < 61000 U]

Endrinaldehyde 9000 16/104 < 6 U < 5.9 U < 5.2 U < 5.8 U 1800 640 < 61000 U

Endrin kerone 20000 29(102 < 6 U < 5.9 U < 5.2 U < 5.8 U 4700 640 < 61000 U

gamnma-BHC (Lindane) ND 0 (105 < 3 U < 2.9 U < 2.5 U < 2.8 U < 310 U < 30000 U

gamina-Chllordane 1600 11f104 < 3 U < 2.9 U < 2.5 U < 2.8 U 1600 310 < 30000 UJ

Heptachlor ND 0/104 < 3 U < 2.9 U < 2.5 U < 2.8 U < 310 U < 30000 WU

Heptachlorepoxide ND 0 /105 < 3 U < 2.9 U < 2.5 U < 2.8 U < 310 U < 30000 US

Hexachlorobenzene 2700 11f105 < 3 U < 2.9 U < 2.5 U < 2.8 U 2700 310 < 30000 U

Isodrin 49000J 29/ 103 < 6 U < 5.9 U 7.1 5.2 < 5.8 U 910 640 49000 61000 J

Methoxychlor ND 0 (105 < 30 U < 29 U < 25 U < 28 U < 3100 U < 300000 U

4.4-DDD 12000 30( 104 < 6 U < 5.9 U < 5.2 U 2.2 5.8 J 11000 640 < 61000 U

4,4-DDE 4800 14 /104 < 6 U < 5.9 U < 5.2 U 3 5.8 J 2000 640 < 61000 U

4,4-DDT 100000 38 ( 103 < 6 U < 5.9 U < 1.2 U 6.5 5.8 14000 640 < 61000 U

Technical Chlordane ND 0 (104 < 12 U < 11 U < 10 U < 11 U < 1200 U < 120000 U

Toxaphlene ND 0 (104 < 59 U < 58 U < 51 U < 57 U < 6200 U < 600000 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-045-SS-04 AUS-OA07-R45-SS-04 AUS-OA07-R45-SS-05 AUS-OA07-046-SS-OX AUS-OA07-046-SS-02 AUS-OA07-047-SS-OX AUS-0A07-47-SS -02

DATE COLLECTED March 23, 2001 May 22, 2001 May 22, 2001 March 23, 2001 March 23, 2001 March 22. 2001 May 22, 2001

Maxlmm Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

POLYCHLORINATED BIPHENYLS (PCB) (pgrg)

Aroclor 106 ND 013

Arclor 1221 ND 013

Arclor 1232 ND 0 13

Aroclor 1242 ND 0 13

Aroclor 1248 ND 0(3

Araclor 1254 ND 0(3

Aroclor 1260 ND 0(3

DIOINS/FURANS (ngWk

1,2,3,4,6,7,S-HpCDD 55.5 3 (3

1,2,3,4,6,7,8-HpCDF 7.31 313

1,2,3,4,7,S,9-H pCDF 142 2 13

1,2,3,4,7,S-HxCDD 0 59 3 13

1,2,3,4,7,S-HxCDF 2.29 3 f3

1.2,3,6,7,S-IlxCDD 1.3 3 (3

1,2.3.6,7,8-HxCDF 0.98 3 f3

1,2,3,7,8,9-HxCDD 0.997 3 13

1,2,3,7,8,9-HxCDF 1.14 1(3

1,2,3,7,S-PeCDD 0.373 3/3

1,2,3,7,8-PeCDF 3.5 3 / 3

2,3,4,6,7.8-HxCDF 0.765 2 / 3

2,3,4,7,8-PeCDF 3.35 3 / 3

2,3,7,8-TCDD 0.289 1/3

2,3,7,S-TCDP 4.16 213

OCDD 1250 3/3

OCDF 33.4 3/3

Total HpCDDs 166 313

Total HopCDFs 21.4 3/3

Total HxCDDs 14.9 3/3

Total HxCDFs 9.98 313

Total PeCDDs 3.55 3/3

Tlatal l'eCl)tS 15.6 3 J 3

Total TCDDs 0.351 1/3

Total TCDFs 15.2 213 1 1
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-6A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-045-SS-04 AUS-OA07-R45-SS-04 AUS-OA07-R45-SS-05 AUS-OA07-046-SS-OX AUS-OA07-046-SS-02 AUS-0A07-047-SS-OX AUS-OA07-R47-SS"02

DATE COLLECTED March 23, 2001 May 22, 2001 May 22, 2001 March 23, 2001 March 23, 2001 March 22. 2001 May 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qua] Result RL Qual Result RL Qaul Result RL Qual

METALS (mg/kg)

Aluminum 17900 18/18 12800 19.3

Antimony 0.63 7 /18 0.38 0.27

Arsenic 9.6 18 t18 6.8 0.97

Barium 153 18 /18 54.7 0.97

Beryllium 1.2 17f18 0.66 0.39

Boron 6.2 10/ 18 < 4.8 U

Cadmium 0.39 5/18 < 019 U

Calcium 217000 18I IS 14800 9.7

Chromium 25.6 I1/18 11.5 0.97

Coballt 15.1 18/18 5.4 0.48

Copper 23.5 ISf 18 13.4 0.97

Iron 34000 18 f 18 20200 4.8

Lead 58.1 18 /18 15.6 0.48

Magnesium 1970D 18/ 18 8340 9.7

Manganese 1370 18(18 556 0.97

Mercury 0.053 3 /18 0.038 0.04

Nickel 22.9 1et18 13.3 0.97

Potassium 930 8I( IS 826 48.3

Selenium 0.78 1/18 < 0.48 U

Silver ND 0/18 c 0.48 U

Sodium 1360 18/18 733 96.6

Thallium ND 0f18 < 0.97 U

Vanadium 38.1 18/18 21.2 0.48

Zinc 95.4 18/18 43.6 0.97

Notes:

ND =Not Detected

RL = Reporting Limit

Qua] = Qualifier

togfkg = mnilligraits per kilogram s

pglkg = micrograms per kilogran

ng/kg = tanograns per kilogram

R = Rejected

= Estimated

U = Nondetect

U] = Estimated Nondetect

Tbe m cla.ltica of detectien frequency does wt include rsults f(re recealyzed samples.
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-047-SS-03 AUS-OA07-R47-SS-03 AUS-OA07-047-SS-04 AUS-OA07-R47-SS-04 AUS-0A07-047-SS-05 AUS-OA07-R47-SS-05 AUS-OA07-048-SS-OX

DATE COLLECTED March 22, 2001 May 22,2001 March 22, 2001 May 22, 2001 March 22, 2001 May 22, 2001 March 23, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qua] Result RL Qua] Result RL Qual Result RL Qua] Result RL Qual

VOLATILE ORGANIC COMPOUNDS (tg/kg)

Il,1-Trichoroethane ND 0/17 < 5 U < 5 U < 5 U

1,1,2,2-Tetrachloroethane ND 0117 < 5 U < 5 U < 5 U

1, 1,2-Trich]oroethlsane ND 017 < 5 U < 5 U < 5 U

Il-Dichloreethane ND 0/17 < 5 U < 5 U < 5 U

Il-Dichloroethene ND 01 i7 < 5 U < 5 U < 5 U

1,2-Dichloroethaze ND 0/ 17 < f U < 5 U c 5 U

1,2-Dichloroapopane 660 5 /17 660 210 480 110 380 110

2-Butanone ND 0117 < 5 U < 5 U < 5 U

2-Hexanone ND 0/17 < f U < 5 U < 5 U

4-Methyl-2-Pentanone ND 0 /17 < 5 U < 5 U < 5 U

Acctonse 24 8 /17 14 5 14 5 < 5 U

Benzene 8 3/17 7 5 8 5 7 5

Bromodichlorornethane ND 0 /17 < 5 U < 5 U < 5 U

Bromofonn ND 0117 < S U < 5 U < 5 U

Brommtnethlane ND 0117 < 5 U < 5 U < 5 U

CarbonDisulfide ND 0/17 c 5 U < 5 U < 5 U

Carbon Tenchloride ND 0f17 < 5 U < S U < 5 U

Chlorobenzene 48 3/17 48 5 39 5 13 5

Chloreethane ND 0/17 < 5 U < f U < f U

Chlorofonn ND 0/17 < 5 U < 5 U < 5 U

Chloroumethane ND 0/17 < 5 U < 5 U < 5 U

cis-1,2-Dichloroethene ND 0/17 < 5 U < 5 U < 5 U

cis-1,3-Dichloropropene ND 0/17 < 5 U < 5 U < 5 U

Dibromochloromethane ND 0/17 < 5 U < 5 U < 5 U

Ethylbenzene 41 2/ 17 41 5 27 5 < 5 U

MethyleneChtlonde ND 0/17 < 5 UJ < 5 UW < 5 UJ

n-Hexane ND 0/17 R R R

Styrene 28 2 17 28 5 21 5 < 5 U

Tetracthomethene 48 2/17 48 5 15 5 < 5 U

Toluene 11 3f17 11 5 10 5 4 5 J

trans-1,2-Diehloroethene ND 0f17 < 5 U < 5 U < 5 U

trans-,I3-Dichlorpropene ND 0(17 < 5 U < 5 U < 5 U

Tichloroethesae ND 0/17 < 5 U < 5 U < 5 U

Vinyl Chlornde ND 0(17 < 5 U < 5 U < 5 U

Xylene (total) 450D 3(17 4500 210 2500 110 200 5
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-047-SS-03 AUS-OA07-R47-SS-03 AUS-OA07-047-SS-04 AUS-0A07-R47-SS-04 AUS-OA07-047-SS-05 AUS-OA07-R47-SS-05 AUS-0A07-048-SS-OX

DATE COLLECTED March 22, 2001 May 22,2001 March 22, 2001 May 22, 2001 March 22, 2001 May 22, 2001 March 23. 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Quai Result RL Qual Result RL Qual Result RL Qual Result RL Qual

SEMIVfOLATILE ORGANIC COMPOUNDS (pgfrg)

1,2,4-Trichlorobenzene ND 0/14

I,2-Dichlorobeanzene ND 0/14

1,3-Dichlorobenzeene ND 0/14

1,4-Dichlorobenzene ND 0/14

2,2-Oxybis(1-chloro)propane ND O 14

2,4,5-Trichlorophenol ND 0/14

2,4,6-Tichlorophenol ND 0/14

2,4-Dichlirophenol ND O 14

2,4-Dirnethylphenol ND O 14

2,4-Dinitrophenol ND 0/14

2,4-Dinitratoluene ND 0/14

2,6-Dinitrotoluene ND O / 14

2-Chloronaphthalene ND 0/14

2-Chlorophencl ND 0/14

2-Methylnaphtdalene ND 0/14

2-Methylpheaol (o-cresol) ND 0/14

2-Nitroaniline ND 0/14

2-Nitrophenol ND 0(14

3,3-Dichlorcberzidine ND 0 /14

3-Nitroaniline ND 0(14

4,6-Dinitro-2-netiyl phenol ND 0 / 14

4-Bromophenyl-phenylether ND 0 (14

4-Chloro-3-rethylphenol ND 0 f 14

4-Chloroariline ND 0/14

4-Chlorophenyl-phenylether ND 0 (14

4-Methylphenol (p-crsol) ND 0 1 14

4-Nitroaniline ND 0114

4-Nitrophenol ND 0114

Acenaphthene ND 0114

AccvlbaosliaiylcIhe ND) (1111

Andtracene ND 0/14

Benzo(a)anthracene ND 0 /14

Benzgcappyrene ND 0 /14

Benzob)flucranthene ND 0/14

linam ligl}pcrynellc ND) 0 / 14
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-047-SS-03 AUS-OA07-R47-SS-03 AUS-O A07-047-SS-04 AJUS-OA07-R47-SS-04 AUS-OA07-047-SS-05 AUS-OA07-R4 7-SS-05 AUS-OA07-048-SS-OX

DATE COLLECTED March 22, 2001 May 22, 2001 March 22, 2001 May 22, 2001 March 22, 2001 May 22. 2001 March 23, 2001

Maximum Frequency Result RL Qua] Result RL Qual Result RL Qua] Result RL Qua] Result RL Qua] Result RL Qua] Result RL Qual

Benzoek)fluorantheue ND 0 /14

bis(2-Ch oroethoxy)inethane ND 0 14

bis(2-Chloroethyl)ether ND 0 (14

bis]2-Ethylhexyl)phthalate 2500 I 14

Butylbenzylphdtalate ND 0 / 14

CarbaZOle ND 0 /14

Chrysenc ND 0 f 14

Di-n-butylphthalate ND 0 ( 14

Di-ss-octylphlsfalate ND 0 f 14

Dibenz(ah)anthracene ND 0 / 14

Dibeezofuran ND 0 /14

Diethylphihalate ND 0/14

Dirnethylphdhalate ND Of 14

Fluoranthene ND 0/14

Fluorene ND Of 14

Hexachloroberzeine ND 0 /14

Hexachlorobbutadiene ND 0/14

Hexachlorocyclopentadiene ND 0/14

Hcxachloroemhane ND 0/14

1ndero(1.2,3-od)pyrene ND Of 14

Isophorone ND 0/14

N-Nitroso-di-n-propylarnine ND Of 14

N-Nitrosodiphenylarisne ND 0/14

Naphthalene ND 0 /14

Nitrobenzene ND 0 14

Pentachlorophenol ND 0/14

Phenanthrene ND 0 /14

Phenol ND 0 /14

Pyrene ND 0 /14

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHS)

(pg/kg)

Acenaphthene 320 2/4 < 310 U 320 310 150 310 J

Acenaphthy]ene 420 314 < 160 U 420 160 190 160

Anthracene 87 314 < 6.3 U 11 6.3 2.S 6.4

Benzo(a)anthracene 100 414 18 16 25 16 8.2 16 2

Benzo(a)pyrene 17 2/4 17 16 10 16 1 < 16 U

Bcnzofb)fluoranthene 21 4f4 21 6.3 12 6.3 5 6.4 J
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-A0A7)
ADDITIONAL AND UNCHARACTERIZED SITES 013
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-047-SS-03 AUS-0A07-R47-SS-03 AUS-0A07-047-SS-G4 AUS-0A07-1R47-SS-04 ADS -0A07-047-S S-O5 AUS-A0A17-R47-SS-05 AUS-0A07-048-SS-OX

DATE COLLECTED March 22,20D0I May 2 2. 2001 March 22, 2001 May 22. 2001 March 22. 2001 May 22, 2001 March 23, 2001

Maximum Frequency Reslt RL Qua] Result RI. Qua] Result RL Qua] Result RL Qua] Result RI. Qual Result RL Qua] Result RL Qual

lBesno(g~hji)peryleiie 151I 1/4 15 25 3 < 25 U c 25 U

Beuzo(k)flusruantherme I l 4 /4 1 i 6.3 6 6.3 1 2.7 6-4 3

Clirysene 11 4/4 18 16 23 16 10 16 3

Diben~a~h)anthracene ND 0/4 < 62 U < 62 U < 63 6

Ftucrautlaeue 620 4/4 38 16 17 16 28 16

Flucrene 210 2/4 < 31 U 55 31 < 31 U

Inderuoll,2.3-cd~pyrene 143I 2/4 14 16 3 10 16 3 < 16 U

Naphthalene 330 2 /4 < 160 U 330 160 150 160 3

Phsenanthreue 360 4 /4 24 12 170 12 44 12

PyreulC 330 4 /4 39 3 1 110 31 20 3 1 1

PESTICIDES (ORGANOCFILORINE) (pg/g)

Aldrin 1300000 75/1 03 120000 2900 1 13000 3000 I 240D 290 R

Alpha-BHC NtD 0/ 105 < 2900 U < 300 U < 290 U < 26 U3

Alpba-Chlordane 490 4/ 104 < 2900 131 < 300 133 < 290 U3 < 26 6]

beta-BHIC ND 0 /104 < 2900 U < 300 U < 290 U < 26 6/

delia-BHC ND 0 /104 < 2900 U < 300 U < 290 U < 26 Dl

Dieldrin 1900001 92/ 104 15000 5900 3500 610 6700 600 R

Endosulfan I NID 0 /104 < 2900 61 < 300 63 < 290 Di < 26 Lo

Endosulfan II 5.33I 1/104 < 5900 U < 610 U < 600 U < 53 133

Eudosulfan sulfate ND 0 /104 < 5900 U < 610 U < 600 U < 53 133

Endrin 1200.0 30 /105 < 5900 133 < 610 63 < 600 Di R

Endrin aldehyde 9000 16/ 104 < 5900 U < 610 U < 600 U < 53 133

Endannketune 2000 29 /102 < 5900 U < 610 U < 600 U R

anmnia-BiC (Lindane) ND 0/1105 < 2900 U < 300 U < 290 U < 26 133

gaamm-Chlordane 1600 it1/104 < 2900 UI 400 300 3 920 290 R

Heptachlor ND 0/ 1 04 < 2900 Lo < 300 UJ1 < 290 63 < 26 133

Heplachlorepoxide ND 0 1105 < 2900 Dl < 300 Di1 c 290 63 < 26 Di

Hexaclslorabenzene 2700 11 /105 < 2900 U < 300 6 < 290 U < 26 Dl

Isodrin 49000J 29/103 4600 5900 3 410 610 1 < 600 U < 53 Dl

Methox~ychlor ND 0/1105 < 29000 U < 3000 6 < 2900 U < 260 DJ

4,4-DDI) 12000 30/J104 < 590)0 11 290 610 1 1100 (49 Rl

4,4-DDE 4100 141104 < 3900 6 < 610 6 C 600 U R

4,4- DDT 100000 31/Y103 3900 5900 3 1700 610 4400 600 R

Techniael Chlordane ND 0/ 104 < 11000 U < 1200 U < 1200 U < 100 61

Tosapliene ND 0/ 104 C 51000 U < 6000 U < 5900 U < 520 63]
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-047-SS-03 AUSS-OA07-R47-SS-03 AUS-OA07-047-SS-04 AUS-OA07-R47-SS-04 AUS-OA07-047-SS -05 AUS-OA07-R47-SS -05 AUS -OA07-048-S S-OX

DATE COLLECTED March 22 2001 May 22, 2001 March 22, 2001 May 22, 2001 March 22. 2001 May 22, 2001 March 23, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qua] Result RL Qual Result RL Qual Result RL Qua[ Result RL Qua[

POLYCILORINATED BIPHENYLS (PCB) (14/kg)

Aroclor 1016 ND 0 f3

Aroclor 1221 ND 0 /3

Aroclor 1232 ND 013

Aroclor 1242 ND 013

Aroclor 1248 ND 0/3

Aroclor 1254 ND 0/3

Aroclor 1260 ND 013

DIOXINS/FURANS (ng/kg)

1,2,3,4,6,7.8-HpCDD 55 5 3 / 3

1,2,3,4,6,7,8-HpCDF 7.31 3 / 3

1,2,3,4,7,S,9-HpCDF 1.42 2/3

1,2,3,4,7,S-HxCDD 0.59 3 / 3

1,2,3,4,7,8-HxCDF 2.29 3/3

1,2,3,6,78-HxCDD 1.3 3 / 3

1,2,3,6,7,8-HxCDF 0-98 3 / 3

1,2,3,7,8,9-HxCDD 0.997 3/3

1,2,3,7,B,9-HxCDF 1.14 1/3

1,2,3,7,S-PeCDD 0.373 313

12,3,7,8-PeCDF 3.5 3 / 3

2,3,4,6,7,S-1LxCDF 0.765 2 f 3

2,3.4,7,8-PeCDF 3.35 3 f 3

2,3,7,8-TCDD 0.289 1 3

2,3,7,S-TCDF 4.16 2/3

OCDD 1250 313

OCDF 33.4 313

Total EpCDDs 166 313

Total HpCDFs 21.4 3/3

Total HxCDDs 14.9 3/3

Total HxCDFs 9.98 313

Total PeCDDs 3.55 3/3

Total PeCDFs 15.6 3/3

Total TCDDs 0.351 1/3

Total TCDFs 15.2 213
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OAO7)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-047-SS-03 AUS-OA07-R47-SS-03 AUS-OA07-047-SS-04 AUS-OA07-R47-SS-04 AUS-OA07-047-SS-05 AUS-OA07-R47-SS-05 AUS-OA07-048-SS-OX

DATE COLLECTED March 22. 2001 May 22, 2001 March 22, 2001 May 22, 2001 March 22.2001 May 22, 2001 March 23. 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

METALS (mg1kg)

Aluminum 17900 18 18 7010 19.1 9710 18.2 9360 20.6

Antimony 0.63 7/ 18 < 0.28 U < 0.27 U < 0.29 U

Arsenic 9.6 1818 9.6 0.96 7.1 0.91 7.5 1

Barium 153 18 118 60.7 0.96 69.8 0.91 70 1

Beryllium 1.2 17 118 0.64 0.38 0.78 0.36 0.82 0.41

Boron 6.2 10118 < 4.8 U 4 4.6 4.1 5.2

Cadmnium 0.39 5i18 < 0.19 U 0.18 0.18 0.1 0.21

Calcium 217000 1811 2550 9.6 2050 9.1 2060 10.3

Chromium 25.6 18 11 17.4 0.96 17.1 0.91 17.9 1

Cobalt 15.1 18 f IS 7.8 0.48 10.5 0.46 10.2 0.52

Copper 23.5 1811s 14.9 0.96 16 0.91 17.3 1

Iron 34000 18/18 19800 4.8 23500 4.6 27800 5.2

Lead 58.1 18/18 14.3 0.48 13.4 0.46 15.2 0.52

Magnesium 19700 18 18 2550 9.6 2600 9.1 2610 10.3

Manganese 1370 18118 427 0.96 597 0.91 635 1

Mercury 0.053 3f 18 < 0.041 U < 0.041 U < 0.042 U

Nickel 22.9 is 8 1 8 1.8 0.96 21.9 0.91 22.5 1

Potassium 930 8Ig fIS 524 47.9 910 45.5 808 51.6

Selenium 0.78 1118 < 0.92 U < 0.97 U < 0.72 U

Silver ND 0 ( 18 < 0.48 U < 0.46 U < 0.52 U

Sodium 1360 18f 1 S28 95.7 1100 91 1040 103

Thallium ND O/i1S < 0.96 U < 0.91 U < I U

Vanadium 38.1 18 1 /1 20.8 0.48 22.6 0.46 23.2 0.52

Zinc 95.4 18 118 55.1 0.96 58.2 0.91 59.3 1

Notes:

ND = Not Detected

RL = Reporting Linmit

Qual = Qualifier

rngfkg = milligrams per kilogram

pg/kg = micrograms per kilogram

ng/kg nanograrns per kilogram

R = Rejected

J= Estimated

U = Nondetect

U! = Estimated Nondetect

The c1ulq ui on f desect-oa frequency dses at include resalts from --anslyzed s-rples.
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-048-SS-02 AUS -OA07-049-SS-OX AUS -OA07-049-S S-02 AUS-OA07-050-SS-OX

DATE COLLECTED March 23, 2001 March 22, 2001 March 22. 2001 March 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual

VOLATILE ORGANIC COMPOUNDS (pgf/k

1,1,-Trichloroethane ND 0 17

1,1,2,2-Telmclormethane ND 0/17

1E1,2-Tnichloroethane ND 0 / 17

Il-Dichlcroethane ND 0 /17

Il-Dichloroethene ND 0 /17

1,2-Dichlcroethane ND 0 17

1,2-Dichicropropane 660 5 /17

2-Butasrioe ND 017

2-Hexanone ND 017

4-Methyl-2-Pentanaone ND 0/17

Acetone 24 8 117

Benzene i 3 1 7

Brmodichlorouenhane ND 0 17

Bromnofonn ND 0/17

Bromomethane ND 0/17

Carbon Disulfide ND 0/17

Carbon Tetnachloride ND 0/17

ChlorobenzeC3e 41 3 /17

Chloroethane ND 0/17

Chlorofonr ND 0/17

Chloromethane ND 0/17

cis-I2-Dichloroethenc ND 0 / 17

cis-1,3-Dichloropropene ND 0 / 17

Dibromochloronedlhae ND 0117

Ethylbenzene 41 2f17

Methylene Chloride ND 0 f17

n-Hexsue ND 0/17

Styrene 28 2(17

Tetraclloroethene 48 2f 17

Toluese 11 3 (17

trans-1,2-Dichlorcethene ND 0f 17

tans-1,3-Dichloropropene ND 0/17

Trichloroethene ND 0) 17

Vinyl Chtoride ND 0/17

Xylene (total) 4500 3/17
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0 0
TABLE 4-9

SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
AI)DITIONAL AND UNCIIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-048-SS-02 AUS-OA07-049-SS-OX AUS-OA07-049-SS -02 AUS-OA07-05 0-SS-OX

DATE COLLECfED March 23, 2001 March 22, 2001 March 22. 2001 March 22, 2001

Maximumn Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual

SEMIVOLATELE ORGANIC COMEPOUNDS (pg/kg)

1,2,4-Triclorobenzene ND 0/14

1,2-Dichlorobenzene ND 0/14

i,3-Dichlorobenzene ND Of 14

1,4-Dichlorobenzene ND 0/14

2,2-0xybis(i-chloro)propane ND 0114

2,4,5-Thichlorophenol ND O0 14

2,4,6-Trichlorophenol ND 0/14

2,4-Dichlorophenol ND 0 14

2,4-Dinnethylpheriol ND Of 14

2,4-Dinitrophenol ND Oi 14

2,4-Dinitrotoluene ND 0/14

2,6-Dinitrotoluene ND 0/14

2-Chloronaphthalene ND 0/14

2-Chlorophenol ND 0/14

2-Methyinaphthalene ND 0/14

2-Methylphenol (o-cresol) ND 0/14

2-Nitroadnline ND 0/14

2-Nitrophenol ND 0/14

3,3-Dichlorobenzidine ND 0/14

3-Nitroaniline ND 0/14

4,6-Dinitro-2-methylphenol ND 0/14

4-Bromnophenyl-phenylether ND 0/14

4-Chloro-3-methylphenol ND 0 /14

4-Chloroanriine ND 0/14

4-Chlorophenyl-phenylether ND 0/14

4-Methylphenol (p-cresol) ND Of 14

4-Nitroaniline ND 014

4-Nitrophenol ND Of 14

Acenaphthene ND 0/ 14

Acenaphthylene ND 0/14

Anthracene ND 0/14

Benzo(a)anthracene ND 0 / 14

Benzo(a)pyrene ND 0/14

Benzo(b)fluorantheene ND 0 f 14

BenzogQhi)perylene ND 0 i 14
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-048-SS-02 AUS-OA07-049-SS-OX AUS-0A07-049-SS-02 AUS-OA07-050-SS-OX

DATE COLLECTED March 23, 2001 March 22. 2001 March 22, 2001 March 22, 2001

Maximum Frequency Result RL Qua] Result RL Qual Result RL Qual Result RL Qua]

Benzo~k)f1uoranthene ND 0114

bis(2-Chworoethoxy)methane ND 0 14

bis(2-Chloroethyl)cther ND 0/14

bis(2-Ethylhexy1)phrhalate 2500 1 / 14

Butylbenzylphthaiate ND 0/14

Carbazole ND 0 /14

Chrysene ND 0 /14

Di-n-butylphthalate ND 0 / 14

Di-n-octylplitha3ate ND 0 / 14

Dibe=gah)anthracene ND 0114

Dibenaofuran ND 014

Diethy]phbtalate ND 0 f 14

Direthylpbthalate ND 0 1 14

Fluoranthene ND 0 14

Fluorene ND 0 14

Hexacilorobenzene ND 0114

Hexachlorobutadiene ND 0/14

Hexachlorocyclopentadiene ND 0/14

Hexachloroethane ND 0 14

Indeno(1,2,3-cd)pyrene ND 0/14

Isophorone ND 0 14

N-Nitrosodi-n-propylariune ND 0 14

N-Nitrosodipphenyluaiede ND 0 / 14

Naphdbalene ND 0 /14

Nitrobenzene ND 0 ( 14

Pentachlorophenol ND 0 114

Phenanthrene ND 0 ( 14

Phel]o] ND 0 314

Pyrene ND 0/14

POLYNUCLLAR AROMATIC HYDROCARBONS (PAHS)

Acenapbthene 320 2 f4

Acenaphthylene 420 3 14

Anthracene 87 3 34

Benzo(a)anflwacene 1oo 4/4

Benzo(a)pyrene 17 214

Benzo(bfluorarithene 21 4/ 4
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCIHARACTERIZED SrIES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-048-SS-02 AUS-OA07-049-SS-OX AUS-0A07-049-SS-02 AUS-OA07-050-SS-OX

DATE COLLECTED March23, 2001 March 22, 2001 March 22. 2001 March 22, 2001

Maximum Frequency Result RL Qual Result Rf Qual Result RL Qual Result RL Qual

Benzo(gh,i)perylene 15 3 1/4

Benzo(k)fluoranthene 11 4 / 4

ChQysene St 4/4

Dibenz(ah)antlhracene ND 0 /4

Fluoranthene 620 4 /4

Fluorene 210 2 /4

Indeno<I,2,3-od)pyrene 141 2 /4

Naphthalene 330 2 /4

Phenanthrene 360 4 f4

Pyrene 330 4/4

PEI CIDES (ORGANOCHLORINE) (ggkg)

Aldrin 1300000 75/103 R 290 31 1 76 31 R

Alpha-BHC ND 0 /105 R < 31 U < 31 U < 32 UW

Alpha-Chlordane 490 4/ 104 R < 31 U < 31 U R

beLa-BHC ND 0/ 104 R < 31 U < 31 U R

delta-BHC ND 0/ 104 R < 31 U < 31 U R

Dieldrin 1900001 92/ 104 4900 630 UW 550 63 810 63 R

Endosulfan 1 ND 0/104 R < 31 U < 31 U R

Endosulfan 11 533 1 1/104 R < 63 U < 63 U R

Endosulfan sulfate ND 0 / 104 R < 63 U < 63 U R

Endrin 12000 30f105 330 630 UJ < 63 U 42 63 3 R

Endrin aldehyde 9000 16f104 R < 63 U < 63 U R

Endrin ketone 20000 29 / 102 R < 63 U < 63 U R

garna-B1IC(Lindane) ND 0/105 R < 31 U < 31 U < 32 UW

gartua-Chlordane 1600 111104 R < 31 U < 31 U < 32 UJ

Heplachlor ND 0 104 R < 31 U c 31 U R

Heptachlorepoxide ND 0/105 R < 31 U < 31 U < 32 UJ

Hexachloroberzene 2700 11l}05 R < 31 U < 31 U < 32 UJ

Isadrin 490001 29/ 103 R < 63 U < 63 U R

Metboxychlor ND 0/ 105 R < 310 U < 310 U < 320 UJ

4,4-DDD 12000 30/ 104 2200 630 UE 19 63 J 100 63 R

4,4-DDE 4800 14 /104 2900 630 U3 78 63 120 63 R

4,4-DDT 100000 38 1 103 9300 630 U3 57 63 3 260 63 R

TechnicalChlordane ND 0/104 R < 120 U < 120 U R

Toxaphene ND 0 /104 R < 620 U < 610 U R
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-048-SS-02 AUS-OA07-049-SS-OX AUS-0A07-049-SS-02 AUS-OA07-050-SS-OX

DATE COLLECTED March 23, 2001 March 22, 2001 March 22, 2001 March 22. 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual

POLYCIEORINATED BIPHENYLS (PCB) (prgtkg)

Aroclor 1016 ND 01 3

Aroclor 1221 ND 0/3

Aroclor 1232 ND 0 / 3

Aroclor 1242 ND 0 / 3

Aroclor 1248 ND 0 3

Aroclor 1254 ND 0 3

Aroclor 1260 ND 0 /3

DIOXINSfFURANS (og/kg)

1,2.3,4.6.7,8-HpCDD 55-5 3 /3

1,2,3,4,6,7,8-HpCDF 7.31 3 f3

1.2,3A,7,8,9-HpCDF 1.42 213

1,2,3,4,7-HxCDD 0-59 3 13

1,2,3,4,7,8-HxCDF 2.29 313

1,2,3,6,7,8-HxCDD 1.3 313

1,2,3,6,7,8-HxCDF 0.98 3 1 3

1,2,3,7,8,9-HxCDD 0.997 313

1,2,3,7,8,9-HxCDF 1-14 113

1,2,3.7,8-PeCDD 0.373 3 / 3

1,2,3,7,8-PeCDF 3.5 3 1 3

2,3,4,6,7,8-HxCDF 0.765 2 / 3

23,4,7,8-PeCDF 3.35 3 3

2.3,7,8-TCDD 0.289 I/ 3

23,7,8-TCDF 4.16 2/3

OCDD 1250 3 /3

OCDF 33.4 3 /3

Total HpCDDs 166 3 /3

Total IHpCDFs 21.4 3 /3

Total HxCDDs 14.9 3 /3

Total HxCDFs 9.98 3/3

Total PeCDDs 3.55 313

Total PeCDFs 15.6 3/3

Total TCDDs 0.351 1/ 3

Total TCDFs 15.2 2 _ 3
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TABLE 4-9

SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 {AUS-I)A117)
ADDITIONAL AND UNCIHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-048-SS-02 AUS-OA07-049-SS-OX AUS-OA07-049-SS-02 AUS-OA07-050-SS-OX

DATE COLLECTED March 23, 2001 March 22, 2001 March 22. 2001 March 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qua]

METALS (mg/kg)

Aluminum 17900 is/18

Antimony 0.63 7/18

Arsenic 9.6 18818

Banium 153 18/18

Beryllium 1.2 17/18

Boron 6.2 10/18

Cadmium 0.39 5118

Calcium 217000 18 18

Chromrium 256 I 8/18

Cobalt 15.1 18/18

Copper 23.5 .8 / 18

Iron 34000 18/18

Lead 58.1 18/ 18

Magnesium 19700 18 f I1

Manganese 1370 18/IS

Mercury 01053 3 /18

Nickel 22-9 IS/18

Potassium 930 IS /18

Selenium 0.78 1/ IS

Silver ND O/IS

Sodium 1360 18 / 18

Thallium ND 0/IS

Vanadium 38.1 18/18

Zinc 95.4 18/18 I

Notes:

ND = Not Detected

RL=Reporting Li mit

Qual = Qualifier

mg/kg = milligrams per kilogram

pag/kg = microgrms per kilogram

ng/kg = nanogramias per kilogram

R =Rejected

I Estimated

U = Nondetect

UJ = Estimated Nondetect

Tlh calculation of detectio fretuency does not include results f-rom iyzcd samples.
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDiTIONAL AND UJNCIIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLifE REFUGE

FIELD ID AUtS-0A07-R50-SS5-02 AUS-0A07-O5 1-SS -OX AUS-0A07-05 1-SS8-02 AUS -0A07-05 2-88-OX AUS-0A07-052-SS-02 AUS-0A07-05 3-SS-OX AUS-0A07-053-SS-02

DATE COLLECTED May 22. 2001 March 23, 2001 March 23, 2001 March 22, 2001. March 22,2001 March 22, 2001 March 22, 2001I

Maximnum Frequency Result RI. Qua] Result RL Qual Result RI. Qusal Result PL Qual Result RI. Qual Result RL Quat Result RL Qual

VOLATILE ORGANIC COMI'OUNDS Qcg/kg)

1,1,lI-Trichl Drcclhane ND 0/i? < 5 U

l1,2,2-Tetrachloroethane ND 0/17 < 5 U

1,12-Trichloroefliane ND 0/17 < 5 U

11I-Dichlorocthane ND 0117 < 5 U

1,1-Dichloroethene ND 0117 < 5 U

1.2-Dichloroethane ND 0 /17 < 5 U

1.2-Dichloropropane 660 5 / 17 < 5 U

2-Butanonse ND 0/ 17 < S U

2-Hexanone ND) 0/17 < 5 U

4-Meihyl-2-Pentanone ND 0/17 < 5 U

Acetone 24 8/17 < 5 U

Benzene 1 3 /17 < 5 U

Bromodichiloroinethane ND 0/17 < 5 U

Bromofonri ND 0/17 < 5 U

Bromornelhanc ND 0/17 < 5 U

CarbsonDisul fide ND 0/17 < 5 U

Carbou Tetrachloride ND 0/17 < 5 U

Chlorobenzene 48 3 /17 < 5 U

Chloroethane ND 0/17 < 5 U

Chloroforno ND 0/17 < 5 U

Ctsloromethane ND 0/17 < s U

cis-1,2-Dichloroctliciic ND 0 /17 < 5 UJ

cis-1,3-Dichloruprupeae ND 0 /17 < 5 U

Dibromochicrcmnethane ND 0/17 < 5 U

Elbylbenacue 41 2/17 < 5 U

Methiyleae Chloride ND 0 / 17 < 5 U

a-Hexane ND 0117 < 5 U

Styrene 28 2/17 < 5 U

Tetrachloroetheuc 48 2/17 < 5 U

Toluene 11 3117 < 5 U

trans-l.,2-Dichl Droetherue N D 0/17 < 5 U

trans- 1,3-Dichloropropetie ND 0/17 < 5 U

Tiichloroethene ND 01/17 < 5 U

VinylI Chloride ND 0/17 c 5 U

jXyleue (total) 4500 3/17 1 < 5 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-R50-SS-02 AtUS -OA07-05 1-S S-OX AUS-OA07-051-SS-02 AUS-OA07-052-SS -OX AUS -OA07-05 2-SS-02 AUS-OA07-053 -SS-OX ALUS-OA07-053-SS-02

DATE COLLECTED May 22,2001 March 23, 2001 March 23, 2001 March 22, 2001 M arch 22, 2001 March 22. 2001 March 22, 2001

Maximum Frequency Result RL Qual Result RL Quai Result RL Qual Result RL Qual Result RL Qual Result RI, Qual Result RL Qual

SEMIVOLATILE ORGANIC COMPOUNDS (g/kg)

1,2,4-Tricllorobenzene ND 0/14 < 1100 U

1,2-Dichlorobenzene ND 0/14 < 1100 U

1,3-Dichlorobenzene ND 0/ 14 < 1100 U

1,4-Dichlorobenzene ND 0f 14 < 1100 U

2.2-Oxybis(l-chloro)propane ND 0 / 14 < 1100 U

2,4,5-Tichlorophenol ND 0/14 < 5900 U

2,4,6-Tnichlorophenol ND 0114 < 1100 U

2,4-Dichlorophenol ND O/14 c 1100 U

2,4-Dimethylpblenol ND 0/14 < 1100 U

2,4-Dinitroplienol ND 0 / 14 < 5900 U

2,4-Dinitrotoluene ND 0 / 14 < 1100 U

2,6-Dinitrotoluene ND 0114 < 1100 U

2-Chloroaplthalalene ND 0/ 14 < 1100 U

2-Chlorophenol ND 0/14 < 1100 U

2-Methylnaphthalene ND 0f 14 < 1100 U

2-Methylphenol (o-cresol) ND 0f 14 < 1100 U

2-Nitroaniline ND 014 < 5900 U

2-Nitrophenol ND 0/14 < 1100 U

3,3-Dichlorobenzidine ND 0/14 < 2300 U

3-Nitrauniline ND 0/14 < 5900 U

4,6-Dinitm-2-inethylphenol ND 0 f 14 < 5900 U

4-Bromophenyl-phenylerher ND 0/14 < 1100 U

4-Chlro-3-elthylphenol ND 0114 < 1100 U

4-Chloroaniline ND 0/14 < 1100 U

4-Chlorophenyl-pheltylether ND 0 114 < 1100 U

4-Methylpheno] (p-cresol) ND 0 114 < 1100 U

4-Nilromshiibc ND 0114 < 5900 U

4-Niroplienol ND 0114 < 5900 U

Acenaphthene ND 0/14 < 1100 U

Acenaphthylene ND 0/14 < 1100 U

Anthr-acene ND 0/14 < 1100 l1
Bcnczo~lluIIthrcXccVC ND 0f 14 < 1100 U

Beizo~a)pyrene ND 01 14 < 1100 U

Benzo(b)fluoranlthene ND 0 / 14 < 1100 U

Benzo(g±,i)perylene ND 0 /14 < 1100 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCIIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUSI-OA07-R50-SS-02 AUS-OA07-05 1-SS-OX AUS -OA07-05 1-SS-02 AUS-OA07-05 2-SS-OX AUS-0A407-052-SS-02 AUS -OA07-05 3-S S-OX AUS-OA07-053-SS-02

DATE COLLECTED May 22, 2001 March 23, 2001 March 23, 2001 March 22, 2001 March 22. 2001 March 22, 2001 March 22, 2001

Maximum Frequency Result RL Qua[ Result RL Qual Result RL Qual Result RL Qual Result RL Qua] Result RL Qual Result RL Qua]

Beuzo(k)fluoranthene ND 0/14 < 1100 U

bis(2-Chloroethoxy)unethane ND 0/14 < 1100 U

bis(2-Chlcrcesthyl)ether ND 0 / 14 < I 100 U

bis(2-Ethylhexyl)phthalate 2500 1 / 14 < 1100 U

Butylbenzylphthalate ND 014 < 1100 U

Carbazole ND 0/14 < 1100 U

Chlyscue ND 0/14 < 1100 U

Di-n-bulylphthalate ND 0 /14 < 1100 U

Di-ii-octylphtniate ND 0/14 < 1100 U

Dibenz~a,huanthracene ND 0/14 < 1100 U

Dibenzofuran ND 0/14 < 1100 U

Diethylphthalate ND 0 14 < 1100 U

Dimethylphthalate ND 0/14 < 1100 U

Fluoranthcuie ND 0/14 < 1100 U

Fluorene ND 0/14 < 1100 U

Hexachlorobenzene ND 0 / 14 < 1100 U

Hexachlorobuiadjncu ND 0 /14 < 1100 U

Hexachlalocyclopentadienc ND 0/14 < 1100 U

Hexachloroethane ND 0 /14 < 1100 U

1ndeno(1,2,3-od)pyrenc ND 0 / 14 < 1100 U

Isophttrone ND 014 < 1100 U

N-Nitrosodi-n-propylaynine ND 0 / 14 < 1100 U

N-Niltromsoiphenylamine ND O 14 < 1100 U

Naphthalene ND 0 /14 < 1100 U

Nitrobenzene ND 0 /14 < 1100 U

Pentachlormphenol ND 0 /14 < 5900 U

Phenandurene ND 0 / 14 < 1100 U

Phellol ND 0 /14 < 1100 U

Pyreluc ND 0 /14 < 1100 U

POLYNNUCLEAR AROMATIC HYDROCARBONS (PARS)

(g'g
Acenaphthene 320 2 f4

Acenaphthylene 420 3f4

Anthracene 87 3 /4

Benzo(a)anthracene 100 4 f4

Benzo(a)pyrene 17 214

Benzo(b)ifluoranthenc 21 414
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-R50-SS-02 AUS-OA07-051-SS-OX AUS-OA07-05 1-SS-02 AUS-OA07-052-SS-OX AUS-OA07-052-SS-02 AUS-0A07-053-SS-OX AUS-OA07-053-SS-02

DATE COLLECTED May 22, 2001 March 23, 2001 March 23, 2001 March 22, 2001 March 22. 2001 March 22, 2001 March 22, 2001

Maximum Frequency Result RL Qua] Result RL Qual Result RL Qual Result RL Qua! Result RL Qua] Result RL Qua] Result RL Qua]

Beuzo(ghJi)perylene 15 J 114

Benzok)fluoranthene 11 4/4

Chrysene 81 4/4

Dibenzua,h)anthracene ND 0/4

Fluoranthenu 620 4/4

Fluorene 210 21 4

[ndeno(l,2,3-cd)pyrene 14 J 2/4

Naphthalene 330 2 / 4

Pheuarithrene 360 4 / 4

Pyrene 330 4 14

PESTICIDES (ORGANOCHLORINE) (ug/kg)

Aldrin 1300000 75 /103 5.1 2.8 39 32 < 590 U < 30 U < 29 U 7.9 2.9 J 2.8 3 J

Alpha-BHC ND 0/105 < 2.8 U < 32 U < 590 U < 30 U < 29 U < 2.9 U < 3 U

Alpha-C]dsordnue 490 4/104 < 2.8 U < 32 U < 590 U < 30 U < 29 U < 2.9 U < 3 U

beta-BHC ND 0/104 < 2.8 U < 32 U < 590 U < 30 U < 29 U1 < 2.9 U < 3 U

dehta-BHC ND 0/104 < 2.8 U < 32 U < 590 U < 30 U < 29 U < 2.9 U < 3 U

Dieldrin 190000J 92/ 104 19 5.8 1300 65 13000 1200 < 61 U < 60 U 12 6 J 19 6.2

EndosulfauI ND 0 /104 < 2.8 U < 32 U < 590 U < 30 U < 29 U < 2.9 U < 3 U

Endosulfan II 5.3 J 1/104 < 5.8 U < 65 U < 1200 U < 61 U < 60 U < 6 U < 6.2 U

Endosulfansulfate ND 0/104 < 5.8 U < 65 U < 1200 U < 61 U < 60 U < 6 U < 6.2 U

Endrin 12000 30/105 < 5.8 U 1300 65 1800 1200 < 6! U < 60 U < 6 U < 6.2 U

Eudrinaldehyde 9000 16/104 < 5.8 U < 65 U < 1200 U < 6! U < 60 U < 6 U < 6.2 U

Endrin ketone 20000 29/102 < 5.8 U < 65 U < 1200 U < 6! U < 60 U < 6 U < 6.2 U

gnma-BHC (Lindane) ND 0 /105 < 2.8 U < 32 U < 590 U < 30 U < 29 U < 2.9 U < 3 U

gaEmna-Chlordauc 1600 11/104 < 2.8 U < 32 U < 590 U < 30 U < 29 U < 2.9 U < 3 U

Heptachlor ND 0 /104 < 2.8 U < 32 U < 590 U < 30 U < 29 U < 2.9 U < 3 U

Heptachlorepoxide ND 0/105 < 2.8 U < 32 U < 590 U < 30 U < 29 U < 2.9 U < 3 U

Hexachlorobenzene 2700 111105 < 2.8 U < 32 U < 590 U < 30 U < 29 U < 2.9 U < 3 U

Isodriu 49000J 29/103 < 5.8 U < 65 U < 1200 U < 6! U < 60 U < 6 U < 6.2 U

Methoxychlor ND 0 105 < 28 U < 320 U < 5900 U < 300 U < 290 U < 29 U < 30 U

4,4-DDD 12000 30/104 1.5 5.8 J 320 65 12000 1200 < 61 U < 60 U < 6 U < 6.2 U

4,4-DDE 4800 144104 < 5.8 U 890 65 4800 1200 < 61 U < 60 Ul < 6 U < 6.2 U

4,4-DDT 100000 38 / 103 < 5.8 U 2100 320 100000 12000 < 61 U < 60 U < 6 U 2 6.2 J

TechnicalChlordane ND 0/104 < 11 U < 130 U < 2300 U < 120 U < 120 U < 12 U < 12 U

Toxaphene ND 0/104 < 57 U < 640 U < 12000 U < 600 U < 590 U < 58 U < 61 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-R50-SS-02 AUS-OA07-O51-SS-OX AUS-OA07-05 1-SS-02 AUS-OA07-052-SS-OX AUS-OA07-052-SS-02 AUS-0A07-053-SS-OX AUS-OA07-053-SS-02

DATE COLLECTED May 22,2001 March 23, 2001 March 23, 2001 March 22. 2001 March 22, 2001 March 22, 2001 March 22, 2001

Maximum Frequency Result RL Qua] Result RL Qua] Result RL Qual Result RL Qual Result RL Qual Result RL Qua] Result RL Qaal

POLYCHLORINATED BHIINYLS (PCB) (pgkg3

Aroclor 1016 ND 0/3

Aroclor 1221 ND 0/3

Aroclor 1232 ND 0/3

Aroclor 1242 ND 0/3

Aroclor 1248 ND 0/3

Aroclor 1254 ND 013

Aroclor 1260 ND 0/3

DIOXINS/FURA.NS (nogkg)

i,2,3,4.6,7,8-HpCDD 55-5 3 / 3

1,2.3,4,6,7,8-HpCDF 7.31 3/3

1,2.3,4,7,3,9-HpCDF 1.42 2/3

1.2,3,4,7,8-HxCDD 0.59 3/3

1,2,3,4,7,8-HxCDF 2.29 3f3

1,2,3,6,7,-HxCDD 1.3 3f3

12.36,7,8-HxCDF 0.98 3f3

1,2.3,7,i9-HxCDD 0.997 3f3

1,2,3,7,8,9-HxCDF 1.14 I13

1,2,3,7,B-PeCDD 0.373 3f3

1,2,3,7,8-PeCDF 3.5 313

23,4,6,7,8-HxCDF 0.765 2/3

2,3,4,7,8-PeCDF 3.35 3 / 3

2,3,7,8-TCDD 0.289 1 / 3

2,3,7,8-TCDF 4.16 2/3

OCDD 1250 3/3

OCDF 33.4 3/3

Total HpCDDs 166 3f3

Total HpCDFs 21.4 313

Total HxCDDs 14.9 3f3

Total HxCDFs 9.98 3/3

Total PeCDDs 3.55 3 3

Total PeCDFs 13.6 3f3

Total TCDDs 0.351 1/3

Total TCDFs 15.2 2/3
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TABLE 4-9

SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)

ADDITIONAL AND UNCIIARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-R50-SS-02 AUS-OA07-05 1-SS-OX AUS-OA07-051-SS-02 AUS-OA07-052-SS-OX AUS-0A07-052-SS-02 AUS-OA07-053-SS-OX AUS-OA07-053-SS-02

DATE COLLECTED May 22,2001 March 23, 2001 March 23, 2001 March 22, 2001 March 22, 2001 March 22, 2001 March 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qua]

METALS (mg/kg)

Aluminumt 17900 18f11 10300 17.6

Antimony 0.63 711/ < 0.27 U

Arsenic 9.6 18118 5.5 0.88

Bar umt 153 1/18 153 0.88

Beryllium 1.2 17/18 0-77 0.35

Boron 6.2 10f18 3.7 4.4

Cadmium 0.39 5f18 < 0.18 U

Calciusis 217000 1 B ( IS 2340 8.8

Chromium 25.6 ISIS 16.6 0.11

Cobalt 15.1 18 f IS 6.1 0.44

Copper 23.5 18 /I8 12.9 0.8S

Iron 34000 18/11 16600 4.4

Lcad 58.1 18/11 8 0.44

Magnesium 19700 18/11 2360 8.8

Manganese 1370 18/18 574 0.88

Mercury 0.053 3/18 < 0.04 U

Nickel 22.9 18 I 18 17.8 0.88

Potassium 930 ISf18 727 44.1

Selenium 0.78 1/i1 < 0.65 U

Silver ND 0 /18 < 0.44 U

Sodium 1360 18(18 1360 18.2

Thallium ND 018 < 0.94 U

Vanadium 38.1 18 8iS 27.6 0.44

Zinc 95.4 18/18 f _____ _ IS 39.9 0.88

Notes:

ND = Not Detected

EL = Reporting Limit

Quai =Qua]ifier

mgfkg = milligramts per kilogram

jg/kg = micrograms per kilogram

ng/kg = nanograms per kilogram

R = Rejected

I = Estimated

U = Nondetect

UJ = Estimated Nondetect

The ckulcion of detctin frequency dues n include reaulls frule remuaiyzed sampes
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-6A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-054-SS-OX AUS-OA07-R54-SS-02 AUS-OA07-055-SS-OX AUS-A07-R55-SS-02 AUS-0A07-056-SS-OX AUS-OA07-R56-SS-02 AUS-OA07-057-SS-OX

DATE COLLECTED March 22, 2001 May 22, 2001 March 22, 2001 May 22, 2001 March 22, 2001 May 22, 2001 March 22, 2001

Maximum Frequency Resut RL Qual Result RL Qua] Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

VOLATILE ORGANIC COMPOUNDS Qtg/Ig)

1.I ,-Trichloroethane ND 0/17

1,1,2,2-Tetrachloroethane ND 0117

1,1,2-Trichlorothane ND 0/17

1,1-Dichloroethane ND 0/17

1,1-Diclaloroethene ND 0/17

1 ,2-Dichloroethane ND 0 / 17

1.2-Dichloropropane 660 5 / 17

2-Butanone ND 0/17

2-Hexanoine ND 0/17

4-Methyl-2-Pentanone ND 0/17

Acetone 24 8 117

Benzene 8 3117

Bromodichloromethane ND 0/17

Bromoforrn ND 0/17

Brornomethane ND 0/17

CarbonDisulfide ND 0/17

Carbon Tetrachloride ND 0/17

Chlorobenzene 48 3/17

Chloroethane ND 0/17

Chloroform ND 0/17

Chlorormethane ND 0/17

cis-1,2-Dichloroethene ND 0/17

cis&- I3-Dichloropropene ND 0/17

Dibromochlorornethane ND 0/17

Ethylbenozene 41 2/17

Methylene Chloride ND 0/17

n-Hexane ND 0/17

Styrene 28 2/17

Tetrachloroethenie 48 2 / 17

Toluene 11 3/17

trans-1,2-Dichloroethene ND 0 f 17

trans-1,3-Dichloropropene ND 0 /17

Trichltroethene ND 0/17

VinylChloride ND 017

Xylene (total) 4500 3 /17 1 _
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCIIARACTERIZED SrrES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-054-S S-OX AUS-OA07-R54-SS-02 AUS-0A07-055-SS-0X AUS-0A07-R55-SS-02 AUS-0A07-056-SS-OX AUS-OAO7-R56-SS-02 AUS-0A07-05 7-SS-OX

DATE COLLECTED March 22. 2001 May 22. 200! March 22,2001 May 22. 2001 March 22. 2001 May 22, 2001 March 22, 2001I

Maximum Frequency Resuilt RL Qua! Result RL Qual Result RL Qua! Result RL Qual Result RL Qual Re salt RL Qua! Resuilt RL Qua!

SEMI VOLATILE ORGANIC COMPOUNDS (Qw/kg

,2,4-Thichloroberizene ND 0114 c 1000 UJ

1,2-Dichlnroberizene ND 0 /14 < 1000 U

1l3-Dichlo~robsenzene ND 0/14 < 1000 U

14-Dichlorobenzene ND 0/14 < 1000 U

2,2-Oxybis(1-chloro3)propanc ND 0/14 < 1000 U

2,4,5-Tnthloropheual ND 0/14 < 5300 U

2,4.6-T~ichloropheual ND 0 /14 < 1000 U

2,4-Dichlorophenol ND 0/14 < 1000 U

2.4-Dirrethylplaenol ND) 0/14 < 1000 U

2,4-Diniftmphenol ND 0/14 < 5300 U

2.4-Dinitrololuene ND 0/14 < 1000 U

2.6-Dinitrotoluene ND 0/ 14 < 1000 U

2-Chlorcunaphtlsalene ND 0/14 < 1000 U

2-Chlorophsenol ND 0/14 < 1000 U

2-Metlsylnaphthaleue ND 0 /14 < 1000 U

2-Methylpheucl (o-cresol) ND 0/14 < 1000 U

2-Nitroauiline ND 0 /14 < 5300 U

2-Nitrophenol ND 0/14 C 1000 Ui

3.3-Dichlaroberizidine ND 0114 < 2100 U

3-Nitroaniliue ND 0114 c 5300 U

4,6-Diniiro-2-methylphcrcl ND 01/14 < 5300 U

4-Bratnophenyl-plterylether ND 0 /14 < 1000 U

4-Chloro-3-triethylphernol ND 0 /14 c 101*1 U

4-Chloroaniline ND 0/14 < 1000 U

4-Chlorophaenyl-pheuylether ND 0 /14 C 1000 U

4-Methylpheriol (p-csesol) ND 0 /14 < 1000 U

4-Nitannilluec ND 0/14 C 5300 U

4-Ninttphenol ND 0 /14 C 5300 U

Acennhtheue ND 0/14 C 1000 U

Acenaphthylerke ND 0/14 C 1000 U

Anthracene ND 0/14 C 1000 U

Bernzo(a)arnthracene ND 0/14 < 1000 U

Benzo(a)pyrene ND 0/14 < 1000 U

Beiszo(b)flujoranthcrue ND 01/14 < 1000 U

Benzo(g~h,i)pcsylcnc ND 01/14 < 1000 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-054-SS-OX AUS-OA07-R54-SS-02 AUS-0A07-055-SS-OX AUS-OA07-R55-SS -02 AUS-OA07-056-SS-OX AUS-OA07-R56-SS-02 AUS-OA07-057-SS-OX

DATE COLLECTED Ma rch 22, 2001 May 22, 2001 March 22, 2001 May 22, 2001 March 22, 2001 May 22. 2001 March 22, 2001

Maximum Frequency Result RL Quad Result RL Qual Result RL Quai Result RL Quai Result RL Quai Result RL Qual Result RL Quid

Benzo(k)fluoranthene ND 0114 < 1000 U

bis(2-Chloroethoxy~methane ND 0114 < 1000 U

bis(2-Chloroethyl)ether ND 0/14 < 1000 U

bis(2-Ethylhexyl)phshaiate 2500 1 / 14 < 1000 U

Butylbenzylphthalate ND 0/14 < 1000 U

Carbazole ND 0/14 < 1000 U

Clrysene ND 0/14 < 1000 U

Di-n-butylphthaiate ND 0 /14 < 1000 U

Di-n-octylphthalate ND 0 /14 c 1000 U

Dibenzfa,h)anshracene ND 0114 < 1000 U

Dibenzofuran ND 0114 < 1000 U

Diethylphthalate ND 0/14 < 1000 U

Dimethylphthaiate ND 0/14 < 1000 U

Fluoranthene ND 0/14 < 1000 U

Fluorene ND 0/14 < 1000 U

Hexachlorobenzene ND 0/14 < 1000 U

Hexachlorobutadiene ND 0 /14 < 1000 U

Hexachlorocyclopentiadiene ND 0 /14 < 1000 U

Hexachloroethane ND 014 < 1000 U

Indecno(1,2,3-cdypyree ND 0114 < 1000 U

lsophorore ND 0114 < 1000 U

N-Nitroso-di-u-propy]amnine ND 0/14 < 1000 U

N-Nitrosodiphenylarnine ND O 14 < 1000 U

Naphthalene ND O 14 c 1000 U

Nitrobelzene ND 0 /14 < 1000 U

Peitachlorophenol ND 0(14 < 5300 U

Phenanithrene ND 0(14 < 1000 U

Phenol ND 0114 < 1000 U

Pyrene ND 0/14 < 1000 U

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHlS)

Acenaphthene 320 2 f4

Acenapahthylene 420 3 (4

Antiracene 87 3 (4

Benzo(a)anthracene 100 4f4

Benzofa)pyrene 17 2 (4

Beezo(b)fluoranthene 21 414
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-054-SS-OX AUS-OA07-R54-SS-02 AUS-OA07-055-SS-OX AUS-OA07-R55-SS-02 AUS-OA07-056-SS-OX AUS-OA07-R56-SS-02 AUS -OA07-057-SS-OX

DATE COLLECTED March 22, 2001 May 22,2001 March 22,2001 May 22, 2001 March 22, 2001 May 22, 2001 March 22, 2001

Maxinum Frequency Resist RL Qual Result RL Qual Result RL QuaD Result RL Qua] Result RL Qual Result RL Qua] Result RL Qusal

Benzo(g,hi)perylene 15 1/4

Benzo(k)fluoranffieme I1 4/4

Chrysene 81 4/4

Dibenz(a,h)anthrcene ND 0/4

Fluoranithene 620 4/4

Fluorene 210 2/4

Indeno(1,2,3-cd)pyrene 14] 2J4

Naphthalene 330 2J4

Phenanthrene 360 4J4

Pyrene 330 4 / 4

PESTICIDES (ORGANOCHLORINE) Oag/kg)

Aldrin 1300000 75/103 < 31 U 2-2 3 1 < 31 U < 2.9 U 57 30 110 30 26 25

Alpha-BFC ND 0/105 < 31 U < 3 U < 31 U < 2.9 U < 30 U < 3 U < 25 U

Alpha-Chlordane 490 4/ 104 < 31 U < 3 U < 31 U < 2.9 U < 30 U < 3 U < 25 U

beta-BHC ND 0 /104 < 31 U < 3 U < 31 U < 2.9 U < 30 U < 3 U < 25 U

delta-BHC ND 0 104 < 31 U < 3 U < 31 U < 2.9 U < 30 U < 3 U < 25 U

Dieldrin 1900001 921104 140 64 5.9 6.1 J 440 64 < 6 U 580 61 10 6.1 3800 260

Endosulfan I ND 01104 < 31 U < 3 U < 31 U < 2.9 U < 30 U < 3 U < 25 U

Endosulfan II 5,3 1/104 < 64 U < 6.1 U < 64 U < 6 U < 61 U < 6l U < 51 U

Endosulfansulfate ND 0/104 < 64 U < 6.1 U < 64 U c 6 U < 61 U < 6.1 U < 51 U

Endrin 12000 30/105 < 64 U < 6.1 U < 64 U < 6 U < 61 U < 6.1 U 97 51

Endrinaldehyde 9000 16/104 < 64 U < 6.1 U < 64 U < 6 U < 61 U < 61 U < 51 U

Endrin ketone 20000 29/102 < 64 U < 6.1 U < 64 U < 6 U < 61 U < 6.1 U 81 51

ganua-BHC(Lindane) ND 0/105 < 31 U < 3 U < 31 U < 2.9 U < 30 U < 3 U < 25 U

garana-Chloirdane 1600 11/104 < 31 U < 3 U < 31 U < 2.9 U < 30 U < 3 U < 25 U

Hepocthlor ND 0/104 < 31 U < 3 U < 31 U < 2.9 U < 30 U < 3 U < 25 U

Heptactlorepoxide ND 0/105 < 31 U < 3 U < 31 U < 2.9 U < 30 U < 3 U < 25 U

Hexachlorobenzene 2700 111105 < 31 U < 3 U < 31 U < 2.9 U < 30 U < 3 U 23 25 /

Isodrin 49000] 29/103 < 64 U < 6.1 U < 64 U < 6 U < 61 U 3.9 6.1 3 < 51 U

Mesboxychilor ND 01105 < 310 U < 30 U < 310 U < 29 U < 300 U < 30 U < 250 U

4,4-DDD 12000 30/104 < 64 U < 6.1 U < 64 U < 6 U < 61 U < 6.1 U 120 51

4,4-DDE 4800 14 104 < 64 U < 6.1 U < 64 U < 6 U < 61 U < 6.1 U 510 51

4,4-DDT 100000 38/103 < 64 U < 6.1 U < 64 U < 6 U < 61 U < 6.1 U 410 51

TechnicalChlordane ND 0104 < 130 U < 12 U < 120 U < 12 U < 120 U < 12 U < 100 U

Toxaphene ND 0/104 < 630 U < 60 U < 620 U < 59 U < 600 U < 60 U < 500 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-054-SS-OX AUS-0A07-R54-SS-02 AUS-OA07-055-SS-OX AUS-OA07-R55-SS-02 AUS-OA07-056-SS-OX AUS-OAO7-R56-SS-02 AUS-OA07-057-SS-OX

DATE COLLECTED March 22, 2001 May 22. 2001 March 22, 2001 May 22, 2001 March 22, 2001 May 22, 2001 M arch 22, 2001

Maxiusum Frequency Result RL Qual Result RL Qua] Result RL Qual Result RL Qual Result RL Qual Result RL Qua] Result RL Qual

POLYCHLORINATED BIPHENYLS (PCB) (pg/kg)

Aroclor 1016 ND 0 f3

Aroclor 1221 ND 0f3

Arochor 1232 ND 0/3

Aroclor 1242 ND 0(3

Aroclor 1248 ND 013

Aroclor 1254 ND 0/3

Aroclor 1260 ND 0/ 3

DIOXINS/FURANS (ng/kg)

1,2,3,4.6,7,t-HpCDD 55.5 3 / 3

1,2.3,4,6,7,i-HpCDF 7.31 3 / 3

1,2,3,4,7,8,9-HpCDF 1.42 2 /3

1,2,3,4,7,8-ffxCDD 0.59 3 /3

1.2,3.4,7,8-HxCDF 2.29 3f3

1,2,3.6.7,8-HxCDD 1.3 3 f3

1,2,3,6,7,8-HxCDF 0.98 3f3

i,2,3.7,8,9-HxCDD 0.997 3f3

1,2,3,7,8,9-HxCDF 1.14 1I3

1.2,3,7,8-PeCDD 0.373 313

1,2,3,7,8-PeCDF 3.5 313

2,3,4,6,7,8-HxCDF 0.765 2/3

2,3,4,7,8-PeCDF 3.35 3 f 3

2,3,7,g-TCDD 0.289 I J 3

2,3,7,8-TCDF 4.16 2/3

OCDD 1250 3/3

OCDF 33.4 3 f3

Total HpCDDs 166 3 f3

Total HpoCDFs 21.4 3 f3

Total lIxCDDs 14.9 3 f3

Total HxCDFs 9.98 3 f 3

Total PeCDDs 3.55 3 / 3

Total PeCDFs 15.6 3f3

Total TCDDs 0.351 1/3

Toald TCDFs 15.2 2/3
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-054-SS-OX AUS-OA07-R54-SS-02 AUS-OA07-055-SS-OX AUS-OA07-R55-SS-02 AUS-OA07-056-SS-OX AUS-0A07-R56-SS-02 AUS-OA07-057-SS-OX

DATE COLLECTED Marcl 22, 2001 May 22, 200 March 22, 2001 May 22, 2001 March 22, 2001 May 22, 2001 March 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

METALS (mg/kg)

Aluminuim 17900 18tI 2720 83.3

Antimonny 0.63 7118 < 0.24 U

Arsenic 9.6 18118 4.3 4.2

Barium 153 18/18 18.8 4.2

Beryllium 1.2 17/ 18 c 1.7 U

Boron 6.2 10t18 5.5 20.8

Cadmium 0-39 5/18 0.34 0-83

Calcium 217000 1S8/I 217000 41.7

Chromium 25.6 18/18 6.1 4.2

Cobalt 15.1 18/18 2.4 2.1

Copper 23.5 18/18 8.& 4.2

Irots 34000 18/18 6170 20.8

Lead 58.1 18/18 58.1 2.1

Magnesium 19700 18/18 18500 41.7

Manganese 1370 18 f 18 209 4.2

Mercury 0.053 3/18 < 0.035 U

Nickel 22.9 18 f 18 10.6 4.2

Potassium 930 18lI8 159 208

Selenium 0.7S 1/18 < 2.1 U

Silver ND 0/18 < 2.1 U

Sodium 1360 18/1S 416 417

Thalliurn ND 0/1l c 4.2 U

Vanadium 38.1 3Ss18 5.7 2.1

Zinc 95.4 i 8 18 95.4 4.2

Notes

ND = Not Detected

RL = Reponing Limit

Qual = Qualifier

mg/kg = milligrams per kilogram

Ag/kg = micrograma per kilogarn

ng/kg = nanograms per kilogram

R = Rejected

= Estim ated

U =Nondetect

UJ = Estimated Nondetect

lhe naljadon of detectin fmqDmCy does not i nlnde nsults from alyzed samples.
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TABLE 4-9

SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AN]) UNCHARACTERIZED SITS OiU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-057-SS-02 AUS-0A07-058-SS-OX AUS-0A07-059-SS-OX AUS-0A07-059-SS -02 AUS-0A07-R59-SS-02 AUS-0A07-060-SS-OX AUS-0A07-060-SS-02

DATE COLLECTED March 22. 2001 March 22, 2001 March 22, 2001 March 22, 2001 May22, 2001 March 22. 2001 March 22, 2001

Maximum Frequency Result EL Qual Result EL Qual Result EL Qual Result EL Qual Result RL Qeul Result EL Qual Result EL Qual

VOLATILE ORGANIC COMIPOU-NDS (jigkg)

I,I,1-Trichlurwchane ND 0/17 < 4 U c 3 U < 5 U

1,1,2,2-Tetrachtloroethare, ND 0/17 < 4 U < 5 U < 5 U

1.1,2-Tdichlnroethane ND 0/ 17 < 4 U C 5 U < 5 U

1,1-Dielhloroethane ND 0/17 < 4 U < 5 U < 5 U

1.1-Dichlorocthene ND 0f117 < 4 U C 5 U C 5 U

1,2-Dichloroethanc ND 0/17 < 4 U < S U < 5 U

1,2-Dichloreprmpane 660 5(117 < 4 U < S U < 5 U

2-Butanone ND 0/17 < 4 U < 5 U < 5 U

2-Hexancue ND 0(17 < 4 U < 5 U < 5 U

4-MethyI-2-Pentatiose ND 0/17 < 4 U < 5 U < S U

Acetone 24 8 /17 < 4 U 9 5 10 5

Benzene 8 3/17 < 4 U < 5 U c 5 U

Bromodichicroelwhane ND 0/17 < 4 U C 5 U c 5 U

Brormform ND 0 /17 < 4 U < 5 U < 5 U

Os-omomethane ND 0/17 < 4 U < S U C 5 U

Carbon Disulfide ND 0 /17 < 4 U < S U < 5 U

Carbon Tetrachloride ND 0/17 C 4 U < 5 U < 5 U

Chlorobenzene 41 3 /17 C 4 U C 5 U < 5 U

Chloroethane ND 0/17 C 4 U < S U <r S U

Chloroform ND 0/ 17 < 4 U C S U < S U

Chloromethane ND 0/17 < 4 U < S U <r S U

cis-1.,2-Dichloeoeffhene ND 0/ 17 C 4 U < S U < S U

cis-1.3-Dichloropropene ND 0/17 < 4 U < 5 U < S U

Dibromochloroymethane ND 0/17 < 4 U < 5 U <r S U

Ethy [beneene 4 1 2/17 < 4 U < 5 U < S U

Methylene Chloride ND 0/1[7 < 4 U < 5 U < S U

a-H-exane ND 0/17 C 4 U < 5 U < S U

Styrene 21 2/17 < 4 U < 5 U < 5 U

Tetrachlomoeffene 41 2/17 < 4 U ar 5 U < S U

Toluene I11 3/17 < 4 U C 5 U < 5 U

nrns-I,2-Dichloroetlsene ND 0 /17 < 4 U < 5 U < S U

irnn-1,3-Dichloroproperne ND 0 /17 < 4 U < 5 U < 5 U

Tfichloroethene ND 0/17 < 4 U < S U < 5 U

Vinyl Chloride ND 0/17 < 4 U < 5 U < S U

xylene (total) 45M 3/17 <r 4 U < 5 U < 5 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA67)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OAO7-057-SS-02 AUS-OA07-058-SS-OX AUS-OAM7-059-SS-OX AUS-OAO7-059-SS -02 AUS-OA07-R59-SS-02 AUS-OA07-060-SS-0X AUS-OA07-060-SS-02

DATE COLLECTED March 22, 2001 March 22, 2001 March 22, 2001 March 22, 2001 May 22, 2001 March 22, 2001 March 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

SEM1VOLATILE ORGANIC COMPOUNDS (p/kg)

1,2,4-Trichlorobenzene ND 0/14 < 1200 U < 1100 U

1,2-Dichlorobenzene ND O/14 < 1200 U < 1100 U

1,3-Dichlorobenzene ND O/14 < 1200 U < 1100 U

1,4-Dichlorobenzene ND O 14 < 1200 U < 1100 U

2,2-Oxybis(1-chloro)prcpane ND 0/14 < 1200 U < 1100 U

2,45-Tnchlorophenol ND Oi 14 < 6000 U < 5900 U

2,4,6-Trichlorophenol ND O/ 14 < 1200 U < 1100 U

2,4-Dichlorophenol ND 0/14 < 1200 U < 1100 U

2,4-Dhiriethylphenol ND 0/14 < 1200 U < 1100 U

2,4-Dinitrophenul ND 0/14 < 6000 U < 5900 U

2,4-Dinitrotoluene ND 0/14 < 1200 U < 1100 U

2,6-Dinitrotoluene ND 0/14 < 1200 U < 1100 U

2-Chloronaphthalene ND 0114 < 1200 U < 1100 U

2-Chlorophenol ND 0/14 < 1200 U < 1100 U

2-Methyinaphthalene ND 0O14 < 1200 U < 1100 U

2-Methylphenol (o-cresol) ND 0114 < 1200 U < 1100 U

2-Nitroaniline ND 0/14 < 6000 U < 5900 U

2-Nitrophenol ND 0/14 < 1200 U < 1100 U

3,3-Dichlorobeszidine ND 0 /14 < 2400 U < 2300 U

3-Nitroaniline ND 0/14 < 6000 U < 5900 U

4,6-Dinitrm-2-nrethylphenol ND 0 /14 < 6000 U < 5900 U

4-B rorrmophenyl-phenylether ND 0f 14 < 1200 U < 1i00 U

4-Chloro-3-tiethylphenol ND 0f 14 < 1200 U < 1100 U

4-Chloroaniline ND 0114 < 1200 U < 1100 U

4-Chlorophenyl-phenylether ND 0/14 < 1200 U < 1100 U

4-Methylphenrol p-cresol) ND 0/14 < 1200 U < 1100 U

4-Nitraniline ND 0/14 < 6000 U < 5900 U

4-Nitrophenol ND 0/ 14 < 6000 U < 5900 U

Acenaphthene ND 0/14 < 1200 U < 1100 U

Acenaphthylene ND 0/14 < 1200 U < 1100 U

Anthracene ND 0114 < 1200 U < 1100 U

Benzonalanthracene ND 0114 < 1200 U < 1100 U

Benrio(a)pyrese ND 0114 < 1200 U < 1100 U

Benzo(b~fluoranthene ND 0114 < 1200 U < 100 U

Benzo(gh,i)perylene ND 0114 < 1200 U < 1100 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-057-SS-02 AUS-OA07-058-SS-OX AUS-OA07-059-SS-OX AUS-OA07-059-SS-02 AUS-0A07-R59-SS-02 AUS-OA07-060-SS-OX AUS-OA07-060-SS-02

DATE COLLECTED March 22, 2001 March 22, 2001 March 22, 2001 March 22, 2001 May 22, 2001 March 22, 2001 March 22, 2001

Maximum Frequency Result RL Qua] Result RL Qual Result RL Qua[ Result RL Quai Result RL Qual Result RL Qua] Result RL Qual

Berza(ktfluoranthene ND 014 < 1200 U < 1100 U

bis(2-Chloroelboxylnmethane ND 0/14 C 1200 U < 1100 U

bis(2-Chloroethyl)ether ND 0 /14 < 1200 U < 1100 U

bis(2-Ethylhexyl)phlhalate 2500 1 / 14 < 1200 U < 1100 U

Butylbenzylplhthalate ND 0 /14 < 1200 U < 1100 U

Carbazole ND 0/14 < 1200 U < 1100 U

Chrysene ND 0/14 < 1200 U < 1100 U

Di-n-butylphdhalate ND 0/14 < 1200 U < 1100 U

Di-n-octylphthalate ND 0/14 < 1200 U < 1100 U

Dibenz(ah)anthracene ND 0/14 c 1200 U < 1100 U

Dibenzofuran ND 0/14 < 1200 U < 1100 U

Diethylphthatate ND 0/14 c 1200 U < 1100 U

Diniethylphthalate ND 0 /14 c 1200 U < 1100 U

Fluoranihrene ND 0/14 < 1200 U < 1100 U

Fluorene ND 0/14 C 1200 U < 1100 U

Hexachlorobenzene ND 0/14 < 1200 U < 1100 U

Hexachtlorobutadiere ND 0/14 < 1200 U < 1100 U

Hexachlorocyclopentadiene ND 0/14 < 1200 U C 1100 U

Hexachloroethane ND 0/14 < 1200 U < 1100 U

tndeno(l,2,3-cd)pyrene ND 0/14 < 1200 U < 1100 U

lsophororne ND 01 14 < 1200 U < 1100 U

N-Nitroso-di-n-propylamline ND 01 14 < 1200 U < 1100 U

N-Niwssdiphenylamine ND 0/14 < 1200 U < 1100 U

Naphthalene ND 0114 < 1200 U < 1100 U

Nitrobenzene ND 0/14 < 1200 U c 1100 U

Pentachlorophenol ND 0 /14 < 6000 U < 5900 U

Phenanthrene ND 0/14 < 1200 U < 1100 U

Phenol ND 0/14 < 1200 U < 1100 U

Pyrene ND 0/14 c 1200 U < 1100 U

POLYNUCLEAR AROMATIC HYDROCARBONS (PAMI)S

(g/W)
Acenaphihenie 320 2/4

Acenaphthylene 420 3 /4

Anthmcene 87 3 /4

Benzo(a)anthracene 100 4 /4

Benzo(a)pyrene 17 2 /4

Benzo(b)fluoranthene 21 4/4
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OAO7)
ADDITIONAL AND UNCIARACTERIZED SrIES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-057-SS-02 AUS-OA07-05-SS-OX AUS-OA07-059-SS-OX AUS-OA07-059-SS-02 AUS-OA07-R59-SS-02 AUS-OA07-060-SS-OX AUS-OA07-060-SS-02

DATE COLLECTED March 22, 2001 March 22, 2001 March 22, 2001 March 22, 2001 May 22, 2001 March 22. 2001 March 22, 2001

Maximum Frequency Result RL Qua] Result RL Qua] Result RL Qual Result RL Qua] Result RL Qua] Result RL Qual Result RL Qual

BenzoQghiperylene 15 J 14

Benzo(k)fluorathenc 11 4 f4

Chrysene 81 4 (4

Dibenz(ahanthracene ND 0 /4

Fluoranthene 620 4 /4

Fluorene 210 2 /4

Indeno(1,2,3-cd)pyrene 141 2/4

Naphthalene 330 2 /4

Pheranthrene 360 4 f4

Pyrette 330 4 /4

PESTICIDES (ORGANOCKHLORIN3E) (gkg)

Aldrin 1300000 75 /103 390 260 650 34 < 3 U < 31 U 240 30

Alpha-BHC ND 01105 < 260 U < 34 U < 3 U . < 31 U < 30 U

Alphia-Clflordauin 490 4 / 104 < 260 lI < 34 lI < 3 U < 3-1 U < .0 U

beta-BHC ND 0/104 c 260 U < 34 U < 3 U K < 3.1 U < 30 U

delta-BHC ND 0/104 < 260 U < 34 U < 3 U < 3.1 U < 30 U

DicIddn 1900001 92 /104 7200 540 7400 340 20 6 8.2 6.3 4100 610

Endosulfan ND 0/104 < 260 U < 34 U < 3 U < 31 U < 30 U

Endosulfan [I 5-3 I 1/104 < 540 U < 69 U < 6 U < 6.3 U < 61 U

Endosulfansulfate ND 0 104 < 540 U < 69 U < 6 U 6.3 U < 61 U

Endrin 12000 30/ 105 800 540 90 69 < 6 U c 6.3 U < 61 U

Endrinaldehyde 9000 161104 < 540 U < 69 U < 6 U < 6.3 U < 61 U

Endrinketone 20000 29/102 1100 540 150 69 < 6 U < 6-3 U < 61 U

ganmm-BHC (Lindane) ND 0 / 105 < 260 U < 34 U c 3 U < 31 U < 30 U

gaiuan-Chlordane 1600 11/104 < 260 U < 34 U c 3 U 47< < 31 U < 30 U

Heptachlor ND 0/104 < 260 U < 34 U c 3 U < c 3.1 U < 30 U

Heptachlore oxile ND 0/t05 < 260 U < 34 U c 3 U 3.1 U < 30 U

Hexachlorobenzene 2700 11/105 < 260 U < 34 U 5.8 3 < 3.1 U < 30 U

Isodrin 490001 29f103 < 540 U 95 69 < 6 U < 63 U < 61 U

Metlexychlor ND 08 105 < 2600 U < 340 U < 30 U p < 31 U < 300 U

4,4-DDD 12000 30 / 104 < 540 U 440 69 < 6 U < 6-3 U 1800 61

4,4-DDE 4800 14 / 104 < 540 U 710 69 < 6 U < 6.3 U < 61 U

4,4-DDT 100000 38/103 230 540 J 2100 69 4.4 6 .1 < 6-3 U 91 61

Technical Chlordane ND 0/104 < 1000 U < 130 U < 12 U < 120 U

Toxaphene ND 0104 < 5300 U < 680 U < 59 U < 62 U < 600 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-057-SS-02 AUS-OA07-051-SS-OX AUS-OA07-059-SS-OX AUS-OA07-059-SS-02 AUS-OA07-R59-SS-02 AUS-OA07-060-SS-OX AUS-OA07-060-SS-02

DATE COLLECTED March 22, 2001 March 22, 2001 March 22. 2001 March 22, 2001 May 22, 2001 March 22, 2013 March 22. 2001

Maximumn Frequency Result RL Qual Result RL Qual Result RL Qital Result RL Qual Result RL Qual Result RL Qual Result RL Qual

POLYCHLORINATED BIPHENYLS (PCB) ;zg/kg)

Aroclor 1016 ND 0/3

Aroclor 1221 ND 0/3

Aroclor 1232 ND 0/3

Aroclor 1242 ND 0/3

Aroclor 1248 ND 0/ 3

Aroclor 254 ND 0/3

Aroclor 1260 ND 0/3

DIOXINS/FUANS (ngokg)

1,2,3.4,6,7,8-HpCDD 55.5 3 / 3

1,2,3,4,6G7,18-HpCDF 7.31 3 1 3

1,2,3,4,7,8,9-HpCDF 142 2/3

1,2,3,4,7,8-HxCDD 0.59 3 / 3

1,2,3,4,7,8-HxCDF 2.29 3 1 3

1,2,3,6,7,S-HxCDD 1.3 313

1,2.3,6,74S-HxCDF 0.98 3i3

1,2,3,7,1,9-HxCDD 0.997 3 /3

1,2,3,7.,,9-HxCDF 1.14 1/ 3

1,2,3,7,8-PeCDD 0.373 3 / 3

1,2,3,7,8-PeCDF 3.5 3 /3

2,3,4,G,7,8-HxCDF 0.765 2 / 3

2,3,4,7,8-PeCDF 3.35 3/3

2,3,7,8-TCDD 0.289 1/3

2,3,7,8-TCDF 4.16 2/3

OCDD 1250 3 / 3

OCDF 33.4 3 / 3

Total HpCDDs 1G6 3 / 3

Total HpCDFs 21.4 3 f3

Total HxCDDs 14.9 3 / 3

Total HxCDFs 9.98 3 / 3

Total PeCDDs 3.55 3 / 3

Total PeCDFs 15.6 3 / 3

Total TCDDs 0.351 1/3

Total TCDFs 15.2 2/3
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AtZS-OA07-057-SS-02 AUS-OA07-058-SS-OX AUS-OA07-059-SS-OX AUS-OA07-059-SS-02 AUS-0A07-R59-SS-02 AUS-OA07-060-SS-OX AUS-OA07-060-SS-02

DATE COLLECTED March 22, 2001 March 22, 2001 March 22, 2001 March 22, 2001 May 22, 2001 March 22, 2001 March 22, 2001

Maximum Frequency Result RL Qua] Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

METALS (mglkg)

Aluminum 17900 IS IS 11800 19.4 11700 19.5

Antimony 0.63 7/18 0.35 0.27 < 0.28 U

Arsenic 9.6 18118 6.8 0.97 8S5 0-97

Barium 153 18118 129 O.97 108 0.97

Beryllium 1.2 17118 0.61 0.39 0.66 0.39

Bomn 6.2 10118 < 4.9 U 3.3 4.9

Cadmium 0.39 5/ I8 < 0.19 U < 0.19 U

Calciun 217000 18118 1620 9.7 3090 9.7

Chromium 25.6 18/18 16.6 0.97 17.3 0.97

Cobalt 15.1 18/18 15.1 0.49 8.1 0.49

Copper 23.5 18118 13.4 0.97 11.3 0.97

Iron 34000 18/18 18700 4.9 11300 4.9

Lead 58.1 18118 11.8 0.49 54.5 0.49

Magnesium 19700 1818 2530 9.7 2850 9.7

Manganese 1370 18/18 921 0.97 565 0.97

Mercury 0.053 3 /18 c 0.041 U < 0.04 U

Nickel 22.9 I8II8 13.1 0.97 12.1 0.97

Potassium 930 18/18 744 48.5 680 48.6

Selenium 0.78 1f 18 < 0.49 U < 0.92 U

Silver ND 0 /18 < 0.49 U < 0.49 U

Sodiumn 1360 18/1s 1250 97.1 1090 97.3

Thallium ND 01 IS < 0.97 U < 0.97 U

Vanadium 38.1 18/18 30.6 0.49 30.4 0.49

Zinc 95.4 18/18 39.8 0.97 54.3 0.97

Notes:

ND = Not Detected

RL = Reporting Linit

Qual = Qualifier

mng/lg = milligrams per kilogram

jgfkg = micrograms per kilogram

uglkg = ianograms per kilogram

R = Rejected

= Esaimated

U = Nondetect

UJ = Estimated Nondetect

The calcuation of deserion 'eqseacy dues not include results from renl.[yzed srples.
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARAICTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-R60-SS-02 AUS-OA07-060-SS-04 AUS-OA07-R60-SS-04 AUS-OA07-061-SS-OX AUS-0A07-R6 1 -SS-02 AUS-OA07-062-SS-OX ALUS-OA07-R62-SS-02

DATE COLLECTED May 22. 2001 March 22, 2001 May 22, 2001 March 22, 2001 May 22, 2001 March 22, 2001 May 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qua] Result RL Qual Result RL Qual Result RL Qual

VOLATILE ORGANIC COMPOUNDS (pgfkg)

11,1,-Trichloroethane ND 0/17 < 5 U

1,1,2,2-Tearachlaroethane ND 0117 < 5 U

1,1,2-Trichloroethane ND 0/17 < 5 U

IJ-Dichloreethane ND 0/17 < 5 U

Il-Dichloroethene ND 0 /17 < 5 U

1,2-Dichlorethane ND 0 /17 < 5 U

1,2-Dichloropropane 660 5/17 < 5 U

2-Butanone ND 0/17 < 5 U

2-Hexanone ND 017 < 5 U

4-Metlyl-2-Pentanaue ND 017 < 5 U

Acetone 24 8 /17 11 5

Benzene 1 3 / 17 < 5 U

Bromodichlorornetlhane ND 0117 < 5 U

Broutoforn ND 0/17 < 5 U

Bromornethane ND 0/17 < 5 UJ

Carbon Disulfide ND 0/17 < 5 U

CarbonTetrachloride ND 0/17 < 5 U

Chlorobenzene 48 3/17 < 5 U

Chloroethane ND 0 /17 < 5 U

Chloroform ND 0 /17 < 5 U

Chlororethane ND 0 /17 < 5 U

cis-1.2-Dichioroethene ND 0(17 < 5 U

cis-13-DicHoropropene ND 0(17 < 5 U

Dibronmochlororelhaee ND 0117 < 5 U

Ethylberzene 41 2/17 < 5 U

Methylene Chloride ND 0/17 < 5 U

n-Hexane ND 0/17 < 5 U

Styrene 28 2/17 < 5 U

Tetrachloroethene 48 2/17 < 5 U

Toluene I1 3/ 17 < 5 U

mrans-1,2-Dichlometheae ND 0117 < 5 U

nas-1,3-Dichloropropene ND 0/17 < 5 U

Trichloroethene ND 0O17 < 5 U

Vinyl Chloride ND 0/17 < 5 U

Xylene (lotal) 450D 3 /17 < 5 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-R60-SS-02 AUS-OA01-060-SS-04 AUS-OA0M-R60-SS-04 AUS-OA07-06 1-SS-OX AUS-tA07-RE 1-SS-02 AUS-OA07-062-SS-OX AUS-OA07-R62-SS-02

DATE COLLECTED May 22, 2001 March 22, 2001 May 22, 2001 March 22. 2001 May 22. 2001 March 22, 2001 May 22.2001

Mhaximum Frequency Result RL Qual Result RL Qual Result RL Quaa Result RL Qual Result RL Quat Result RL Qual Result RL Qual

SEMIVOLATILE ORGANIC CONMPOUN-DS (pkg)

1,2,4-Trichlorobenzene ND 0 /14 < 1200 U

1,2-Dichlorabenzene ND 0/14 < 1200 U

13-Dichlorobenzene ND 0/14 c 1200 U

1,4-Dichlorobenzerie ND 0/14 < 1200 U

2,2-Oxybis(1-chloro)propane ND 0/14 < 1200 U

2,4,5-Trichlorophenol ND 0(14 < 6300 U

24,6-Trichlorophenol ND 0(14 < 1200 U

2,4-Dichlorophenol ND 0 (14 < 1200 U

2.4-Dirnethylphenol ND 0 /14 < 1200 U

2,4-Dinitroplieviol ND 0 /14 < 6300 U

2,4-Dinitrotoluene ND 0(14 < 1200 U

2,6-Dinitrotoluene ND 0/14 < 1200 U

2-ChloronaphtLalene ND 0/14 < 1200 U

2-Chlorophenol ND 0/14 < 1200 U

2-Methyinaphthalene ND 0114 < 1200 U

2-Methylphenol (o-cresol) ND 0/14 < 1200 U

2-Nitroaniline ND 0/14 < 6300 U

2-Nitruphenol ND 0/14 < 1200 U

3,3-Dichlorobenzidine ND 0114 < 2500 U

3-Nitroaniline ND 0114 < 6300 U

4,6-Dinitro-2-methylphenol ND 0 (14 < 6300 U

4-Bromophenyl-phenylether ND 0 (14 < 1200 U

4-Choro-3-methylphenol ND 0 (14 < 1200 U

4-Chloroaniline ND 0(14 < 1200 U

4-COlorophenyl-phenylether ND 0 (14 < 1200 U

4-Methylpheriol (p-cresol) ND 0 14 < 1200 U

4-Nitroaniline ND 0 (14 < 6300 U

4-Nitrophenol ND 0(14 < 6300 U

Acenaphthene ND 0/14 < 1200 U

Acenaphthy]ene ND 0/14 < 1200 U

Anthracene ND 0/14 < 1200 U

Benzo(a)anthracene ND 0/14 < 1200 U

Benzo(a)pyrene ND 0 (14 < 1200 U

Benzo(b)fluoranthene ND 0 (14 < 1200 U

Benzo(ghi)perylene ND 0 (14 < 1200 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD iD AUS-OA07-R60-SS-02 AUS-OA07-060-SS-04 AUS-OA07-R60-SS-04 AUS-OA07-061-SS-OX AUS-OA07-R61-SS-02 AUS-0A07-062-SS-OX AUS-OA07-R62-SS-02

DATE COLLECTED May 22, 2001 March 22, 2001 May 22, 2001 March 22. 2001 May 22, 2001 March 22, 2001 May 22, 2001

Maximum Frequency Result RL Qual Result RL Quai Result RL Qual Result RL Qual Result RL Qua Result RL Qual Result RL Qual

Benzo(k~fluorantherne ND 0/14 < 1200 U

bis(2-Chloroethcxy)inethane ND 0/14 < 1200 U

is(2-Clhloroethyl)ether ND 0 /14 < 1200 U

bis(2-Ethylbexyl)phthalate 2500 1/14 < 1200 U

Butylbenzylphthalate ND 0 114 < 1200 U

Carbazole ND 014 < 1200 U

Chrysene ND 014 < 1200 U

Di-n-butylphthatate ND 0f 14 < 1200 U

Di-n-octylphthalate ND 0114 c 1200 U

Dibenzlah)anwlaceue ND 0/14 < 1200 U

Diberzofuran ND 0/14 < 1200 U

DietLylphthalate ND 0/14 c 1200 U

DiMrethylphthalate ND 0/14 < 1200 U

Fluoranthene ND 0/14 < 1200 U

Fluarene ND 0/14 < 1200 U

Hexacblorobenzene ND 0(14 < 1200 U

Hexachlorobutadiiene ND 0(14 < 1200 U

Hexachlorocyclopentadiene ND 0 (14 < 1200 U

Hexachloroethane ND 0 / 14 < 1200 U

Indeno(1,2,3-cd)pyrcen ND 0 / 14 < 1200 U

Isophorone ND 0/14 < 1200 U

N-Nitrosa-di-n-propylarnine ND 0/14 < 1200 U

N-Ninrosodiphenylanrine ND 0/14 < 1200 U

Naphthalene ND 0/14 c 1200 U

Nitrobenzene ND 0/14 < 1200 U

Pentachlorophenol ND Oi 14 < 6300 U

Phenunthrene ND 0/14 < 1200 U

Phenol ND 0/14 < 1200 U

Pyrene ND 0/14 < 1200 U

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHS)

(pLg/kg)

Acenaphthene 320 2 / 4

Acenaphthylene 420 3 / 4

Arthracune 87 3 /4

Benzo(a)anthracece 100 4/4

Benzo~a)pyrene 17 214

Benzior)fluoratthene 21 4 f4
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-R60-SS-02 AUS-OA07-060-SS-04 AUS-OA07-R60-SS-04 AUS-OA07-061-SS-OX AUS-OA07-R61-SS-02 AUS-OA07-062-SS-OX AUS-OA07-R62-SS-02

DATE COLLECTED May 22, 2001 March 22,2001 May 22 2001 March 22, 2001 May 22, 2001 March 22, 2001 May 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qua] Result RL Qual Result RL Qual Result RL Qual Result RL Qua]

Benzolghi)perylene 15 J 1(4

Berzolk)fluoranthene 11 4/4

Chrysene 81 4t4

Dibenz(ah)anthracene ND 0/4

Fluoranthene 620 4/4

Fluorene 210 2/4

Indencl,2,3-cd)pyrene 14J 2(4

Naphthalene 330 2/4

Prtenanthrene 360 41 4

Pyrene 330 4/4

PESTICIDES (ORGANOCHLORINE) (pgkg)

Aldrin 1300000 75 (103 15 2.9 < 29 U < 3iOO U < 31 U R < 2.9 U

Alpha-BHC ND 0(105 < 2.9 UL < 29 U < 3100 U < 31 U c 2.9 UJ < 29 U

Alpha-Chlordane 490 4 (104 < 2.9 U < c 29 U < 3100 U < 31 U < 2.9 UJ < 2.9 U

beta-BHC ND 0/104 < 2.9 U 2.9

delta-BHC ND 0O104 < 2.9 U c 29 U < 3100 U < 31 U < 2.9 UJ < 2.9 U

Dieldrin 190000 J 921 104 61 6 39 59 1 13000 6400 44 63 ] R < 6 U

EndosulfansI ND Of104 < 2.9 U < 29 U < 3100 U < 31 U < 2.9 U] < 2.9 U

Endesulfan II 5.31 If 104 < 6 U < 59 U < 6400 U < 63 U < 6 UJ < 6 U

Endosulfan sulfate ND 0/104 < 6 U < 59 U < 6400 U U < 6 UJ < 6 U

Endrin 12000 30/105 < 6 U < 59 U < 6400 U c 63 U < 6 U] < 6 U

Endrinaldehyde 9000 16/104 < 6 U < 59 U 4700 6400 J < 63 U < 6 U] < 6 U

Endrinketone 20000 29/102 < 6 U < 59 U < 6400 U < 63 U R < 6 U

garnuna-BHC(Lindane) ND 0/105 < 29 U < 29 U < 3100 U < 31 U I < 2.9 US < 2.9 U

garmma-Chicrdane 1600 11f104 < 29 U < 29 U < 3100 U < 31 U < 2.9 Wl < 2.9 U

Heptachiar ND 01104 < 2.9 U < 29 U < 3100 U < 31 U < 2.9 UJ < 2.9 U

Heptachlorepoxide ND 01105 < 2.9 U < 29 U < 3100 U < 31 U < 2.9 UW < 2.9 U

Hexachlorobenzene 2700 11(105 < 2.9 U < 29 U < 3100 U < 31 U < 2.9 U] c 2.9 U

Isodrin 49000 ] 29 (103 < 6 U < 59 U < 6400 U < 63 U R < 6 U

Methoxychlur ND 0O105 < 29 U < 290 U < 31000 U < 310 U < 29 UJ < 29 U

4,4-DDD 12000 30f 1014 14 6 < 59 U < 6400 U < 63 U R < 6 U

4,4-DDE 4800 14(104 < 6 U < 59 U < 6400 U < 63 U 19 6 U] < 6 U

4,4-DDT IOO10 38 (103 < 6 U < 59 U < 6400 U < 63 U R < 6 U

TechnicalChlordane ND 0(104 < 12 U . < 110 U < 12000 U < 120 U < 12 UJ < 12 U

Toxapiseac ND 0f104 < 59 U - < 580 U < 62000 U < 620 U c 59 U < 59 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-R60-SS-02 AUS-OA07-060-SS-04 AUS-OA07-R60-SS-04 AUS-OA07-061-SS-OX AUS-OA07-R61-SS-02 AUS-OA07-062-SS-OX AUS-OA07-R62-SS-02

DATE COLLECTED May 22, 2001 March 22, 2001 May 22, 2001 MA rch 22, 2001 May 22. 2001 March 22, 2001 May 22, 2001

hMaximum Frequency Result RL Qua] Result RL Qual Result RL Qual Result RL Qua] Result RL Qual Result RL Qual Result RL Qual

POLYCHLORINATED BIPHENYLS (PCB) Qig/kg)

Araclor 1016 ND 0/3

Araclor 1221 ND 0/3

Araclor 1232 ND 0/3

Araclor 1242 ND 0/3

Araclor 1248 ND 0/3

Aroclor 1254 ND 0/3

Araclor 1260 ND 0/3

DIOXINS/FURANS (ngfkg)

1,2,3,4,6.7,Y-HpCDD 55.5 3/3

1,23,4,6,7.8-HpCDF 7.31 3/3

1,2,3,4,7,S,9-HpCDF 1.42 213

1I,2,3,4,7,8-HxCDD 0.59 3 (3

I,23,4,7,8-HxCDF 2.29 3 / 3

1,2,3,6,7,8-HxCDD 1.3 313

1,2.3,6,7,8-HxCDF 0.98 3 13

1.2,3,7,8,9-lxCDD 0.997 3 (3

1,2,3,7,,8.9-HxCDF 1.14 1(3

1,2,3,7.,-PeCDD 0.373 3f3

1,2,3,7,Y-PeCDF 3.5 3 f3

2,3,4,6,7,8-HxCDF 0.765 2 (3

2,3,4,7,8-PeCDF 3.35 3 f3

2,3,7,8-TCDD 0.289 1(3

2,3,7,8-TCDF 4.16 2(3

OCDD 1250 3 f3

OCDF 33.4 3 (3

Total HpCDDs 166 3 f3

Total HpCDFs 21.4 3 f3

Total HXCDDs 14.9 3f3

Total HxCDFs 9.98 3 (3

Total PeCDDs 3.55 3 f3

Total PeCDFs 15.6 3 f3

Total TCDDs 0.351 1 (3

Total TCDFs 15.2 2 f 3
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)

ADDITIONAL AND UNCHIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-R60-SS-02 AUS-OA07-060-SS-04 AUS-OA07-R60-SS-04 AUS-OA07-061-SS-OX AUS-0A07-R61-SS-02 AUS-OA07-062-SS-OX AUS-OA07-R62-SS-02

DATE COLLECTED May 22, 2001 March 22, 2001 May 22, 2001 March 22, 2001 May 22, 2001 March 22, 2001 May 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qua] Result RL Qual Result RL Qual Result RL Qual Result RL Qua]

MErTALS (msakg)

Alurninum 17900 18f18 11800 18.1

Antimony 0.63 7118 0.63 0.26

Arsenic 9.6 18 r1I 5.4 0.91

Barium 153 18/18 115 0.9]

Beryllium 1.2 17 /18 0.59 0.36

Boern 6.2 10/18 2.7 4.5

Cadmium 0.39 5/18 < 0.18 U

Calcium 217000 18/18 1260 9.1

Chromium 25.6 18/18 17 0.91

Cobalt 15.1 18(18 9.6 0.45

Copper 23.5 18(18 Q3.4 0.91

Iron 34000 1818 16400 4.5

Lead 58.1 181lS 11.9 0.45

Magnesium 19700 I g I IS 2180 9.1

Manganese 1370 18/ IS 721 0.91

Mercury 0.053 3/18 < 0.041 U

Nickel 22.9 18/81 11.8 0.91

Potassium 930 18 /18 668 45.3

Selenium 0.78 1 / 1S 0.78 0.45

Silver ND 0/18 < 0.45 U

Sodium 1360 18(18 1110 90.6

Thallium ND 0(18 < 0.91 U

Vanadium 38.1 18/ IS 29.3 0.45

Zinc 95.4 18 /18 I 33.2 0.91

Notes.

ND = Not Detected

RL = Reponting Limit

Qual = Qualifier

mg/kg = miligrams per kilogram

Ag/kg = micrograms per kilogram

ng/kg = nanograms per kilogram

R = Rejected

J = Estimated

U = Nondetect

US = Estimated Nondetect

The atculinsio of deeiccn frequency dam nt include -enlts fromn reanalyzed sampkes.
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDrITONAL AND UNCIIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-071-SS-OX AUS-0A07-R7 1-SS-OX AUS-OA07-07 1-SS-02 AUS-OA07-073-SS-OX AUS-OA07-R73-SS-OX AUS-OA07-073-SS-02 AUS-OA07-076- SS-OX

DATECOLLECTED March 22, 2001 May 22, 2001 March 22, 2001 March 22. 2001 May 22,2001 March 22, 2001 March 22, 2001

Maximurn Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

VOLATILE ORGANIC COMPOUNDS (jtg/kgl

I,Il-Trichloroethane ND 0117 < 5 U < 4 U

11.2,2-Tetrachloroethane ND 0(17 < 5 U < 4 U

1,1,2-Trichloroethane ND 0f 17 < 5 U < 4 U

t.1-Dichloroethant ND 0117 < 5 U < 4 U

I,1-Dichloroethene ND O 17 < 5 U < 4 U

1,2-Dichloroethane ND 0/17 < 5 U < 4 U

1,2-Dicltoropropane 660 5 /17 < 5 U < 4 U

2-Butanone ND 0/17 < 5 U < 4 U

2-Hexanoste ND 0/17 < 5 U < 4 U

4-Methyl-2-Pentasone ND 0/17 < 5 U < 4 U

Acetone 24 8117 11 5 < 4 U

Benzene 1 3f17 < 5 U < 4 U

Bromodichlorornethane ND 01 17 < 5 U < 4 U

Breomoform ND 0f17 < 5 U < 4 U

Bromnomrteane ND 0f17 < 5 UW < 4 U

Carbon Disulfide ND 0f17 < 5 U < 4 U

Carbon Tetrachloride ND 0/ 17 < 5 U < 4 U

Chloroberizene 48 3/17 < 5 U < 4 U

Chlaroethalne ND O 17 c 5 U < 4 U

Chloroform ND 0/17 < 5 U < 4 U

Chlorornehane ND 0117 < 5 U < 4 U

cis-1,2-Dichloroethene ND 0/17 < 5 U < 4 U

cis-1,3-Dichloropropene ND 0/17 < 5 U < 4 U

Dibromochlorormthane ND 0/17 < 5 U < 4 U

Ethylbeozene 41 2 /17 < 5 U < 4 U

MethyleneChloride ND 0/17 < 5 U < 4 U

n-Hlexale ND 0/17 < 5 U < 4 lI

Styrene 21 2(17 < 5 U < 4 U

Tetrachloroethene 41 2/17 < 5 U < 4 U

Toluene 11 3/17 < 5 U < 4 U

trans-1,2-Dichloroethene ND 0 f 17 < 5 U < 4 U

trans-1,3-Dichlorptopne ND 0/17 < 5 U < 4 U

Trichloroethene ND 0/17 < 5 U < 4 U

Vinyl Chloride ND 0/ 17 < 5 U < 4 U

Xylene (total) 4500 3/17 < 5 U < 4 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WELDLIFE REFUGE

FIELD ID AUS-OA07-07 1-SS -OX AUS-OA07-R7 1-SS-OX AUS-OA07-07 1-SS -02 AUS-OA07-07 3-SS-OX AUS-OA07-R73-SS-OX AUS-OA07-073-SS-02 AUS-OA07-076-SS -OX

DATE COLLECTED March 22, 2001 May 22,2001 March 22, 2001 March 22, 2001 May 22, 2001 March 22, 2001 March 22. 200t1

Maximumn Frequency Result RL Quai Result RL Qual Result RL Qua! Result RL Qua] Result RL Qual Result RL Qua! Result RL Qual

SEMIMOLATILE ORGANIC COMPOUNDS (piglkg)

1,2,4-Trichlorobenzene ND 0114 < 1100 U < 1100 U

12-Dichlorobenzene ND 0(14 < 1100 U < 1100 U

1,3-Dichlorobenzene ND 0114 < 1100 U < 1100 U

1,4-Dichlorabenzene ND 0 114 < 1100 U < 1100 U

2,2-Oxybis(l-cbloro)propane ND 0 114 < 1100 U < 1100 U

2,4,5-Trichiorophenol ND 0 (14 < 5900 U < 5700 U

2,4,6-Trichlorophenol ND 0114 < 1100 U < 1100 U

2,4-Dichlorophenol ND 0/14 < 1100 U < 1100 U

2,4-Dirnethylphenol ND 014 < 1100 U < 1100 U

2,4-Dinitrophenol ND 0/14 < 5900 U < 5700 U

2,4-Dinitrotoluene ND 0/14 < 1100 U < 1100 U

2,6-Dinitrotoluene ND 014 < 1100 U < 1100 U

2-Chlorcnaphthalene ND 0 / 14 < 1100 U < 1100 U

2-Chlorophenol ND 014 < 1100 U < 1100 U

2-Methyltaphthalene ND Of 14 < 1100 U < 1100 U

2-Methylphenol Co-cresol) ND 0 /14 < 1100 U < 1100 U

2-Nitroaniline ND 0/14 < 5900 U < 5700 U

2-Nitropheiol ND 0/14 < 1100 U < 1100 U

3.3-Dichlorabenzidine ND 0 /14 < 2300 U < 2200 U

3-Nitroaniline ND 0/14 < 5900 U < 5700 U

4,6-Dinisr-2-mnethylphcnol ND 0 14 < 5900 U < 5700 U

4-Bromophenyl-phenylether ND 0 /14 < 1100 U < 1100 U

4-Chloro-3-methylphenol ND 0 / 14 < 1100 U < 1100 U

4-CIsoroaniline ND 0 /14 < 1100 U < 1100 U

4-Chlorophenyl-phenylether ND 0f 14 < 1100 U < 1100 U

4-Methylphenol (p-cresol) ND 0 /14 < 1100 U < 1100 U

4-Nitroaniline ND 0 /14 < 5900 U < 5700 U

4-Nitrophenol ND 0/14 < 5900 U < 5700 U

Acenaplhtlene ND 0/14 < 1100 U < 1100 U

Acenaphthylene ND 0/14 < 1100 U < 1100 U

Anthracene ND 0/14 < 1100 U < 1100 U

Beuzo(a)anthrcne ND 0/14 < 1100 U < 1100 U

Benzg~a)pyrene ND 0/14 < 1100 U < 1100 U

Benzo(b)fluoranthene ND 0/14 c 1100 U c 1100 U

Benzo (g,hi)perylene ND 0/14 < 1100 U < 1100 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-071 -SS -OX AUS-OA07-R7 1-SS -OX AUS-0A07-07 1-SS-02 AUS-OA07-073-SS-OX AUS-0A07-R73 -SS-OX AUS-OA07-073-SS-02 AUS-OA07-076-S S-OX

DATE COLLECTED March 22, 2001 May 22, 2001 March 22, 2001 March 22, 2001 May 22. 2001 March 22, 2001 March 22, 2001

Maximum Frequency Result RL Qual Result RL Qua] Result RL Qual Result RL Qua] Result RL Qual Result RL Qual Result RL Qua]

Benzock)fluoranthene ND 0 (14 < 1100 U < 1100 U

bis(2-Chloroethoxy)methane ND 0 /14 < 1100 U < 1100 U

bis(2-Chlorcetyl)ether ND 0/14 < 1100 U < 1100 U

bis(2-Ethylhexyl)phtlhalae 2500 1 1 14 < 1100 U < 1100 U

Butylbenzylphthalate ND 0114 < 1100 U < i1OO U

Carbazole ND 0/14 < 1100 U < 1100 U

Chrysene ND 0/14 < 1100 U < 1100 U

Di-n-butylphthalate ND 0114 < 1100 U < 1100 U

Di-u-octylptlaalate ND 0 /14 < 1100 U < 1100 U

Diberz(auhanthracene ND 0/14 < 1100 U < 1100 U

Dibenzofuran ND 0/ 14 < 1100 U < 1100 U

Diethylphthalate ND 0/ 14 < 1100 U < 1100 U

Dirnethylphthalate ND O 14 < 1100 U < 1100 U

Fluoranthene ND O 14 < 1100 U < 1100 U

Flucrene ND 0/14 < 1100 U < 1100 U

Hexachlorobenzene ND 014 < 1100 U < 1100 U

Hexachlorobutadiene ND 0/14 < 1100 U < 1100 U

Hexachilorocyclopentadiene ND 0/14 < 1100 U < 1100 U

Hexachlomerhane ND O 14 < 1100 U < 1100 U

hideno]1,2,3-cd)pyreue ND O 14 < 1100 U < 1100 U

Isphurone ND 0/14 < 1100 U < 1100 U

N-Nitroso-di-n-propylamine ND 0/14 < 1100 U < 1100 U

N-Nitrosodiphenylamnine ND 0/14 < 1100 U < 1100 U

Naphtialene ND O 14 < 1100 U < 1100 U

Nitrobenzene ND 0/14 < 1100 U < 1100 U

Pentachlorophenol ND 0/14 < 5900 U < 5700 U

Phenanthrene ND 0/14 < 1100 U < 1100 U

Phenol ND 0/14 < 1100 U < 1100 U

Pyrene ND 0 /14 < 1100 U < 1100 U

POLYNULCLEAR AROMATIC HYDROCARBONS (PAHES

(g/kg)

Acenaphthene 320 2 (4

Acenaphthy]ene 420 3 f4

Anthracene 87 3 / 4

Benzo(a)anthracene 100 4/4

Benzon(a)pyrene 17 214

Benzonb)flueranthene 21 4(4
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-07 1-SS-OX AUS-4A07-R71-SS-OX AUS-OA07-071-SS-02 AUS-OA07-073-SS-OX AUS-0A07-R73-SS-OX AUS-OA07-073-SS-02 AUS-OA07-076-SS-OX

DATE COLLECTED March 22, 2001 May 22, 2001 March 22, 2001 March 22, 2001 May 22, 2001 March 22, 2001 March 22, 2001

Maximum Frequency Result RL Quad Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

BRnzo(ghj)perylene 15 J 1/4

Benzo(k)fluorandhene I1 4 / 4

Chrysene 81 4/4

Dibenzm(al)anfhracee ND 0 / 4

Fluoranthene 620 4/4

Fluorene 210 2/4

Indenon(.2.3-cd)pyrene 14J 2/4

Naphth alene 330 2/4

Ph enandirene 360 4/4

Pyrene 330 4/4

PESTICIDES (ORGANOCHLORINE) (W/kg

Aldrin 1300000 75 (103 < 3.1 U < 3.1 U < 29 U 140 28

Alpha-BHC ND 0(105 < 3.1 U < 3.1 U < 29 U < 28 U

Alpha-Chlordane 490 41104 < 3.1 U < 3.1 U < 29 U < 28 U

beta-BHC ND 0f 104 < 3.1 U < 3.1 U < 29 U < 28 U

delta-BHC ND 0(104 < 3.1 U < 3.1 U < 29 U < 28 U

Dicidrin 190000 1 92 /104 < 6.4 U < 6.3 U 96 58 430 57

Enadosualfan 1 ND 0(104 < 3.1 U < 3.1 U < 29 U < 28 U

Enadosulfan 11 5.3 ] 1(104 < 6.4 U < 6.3 U < 58 U < 57 U

Endosulfan sulfate ND 0(104 < 6.4 U < 6.3 U < 58 U < 57 U

Endrin 12000 30f105 < 6.4 U < 6.3 U 100 58 310 57

Endrin aldehyde 9000 16(104 < 6-4 U < 6.3 U 320 58 140 57

Endrin ketone 20000 29f102 < 6.4 U < 6.3 U 2600 580 1700 57

gamnia-BHC(Lindane) ND 0(105 < 3.1 U < 3.1 U < 29 U < 28 U

gamna-Chlordane 1600 11(104 < 3.1 U < 3.1 U < 29 U < 28 U

Heptachlor ND 0f104 < 3.1 U < 3.1 U < 29 U < 28 U

Heptachlorepoxide ND 0f105 < 3.1 U < 3.1 U < 29 U < 28 U

Hexachlorobenzene 2700 11(105 < 3.1 U < 3.1 U < 29 U < 28 U

Isodrin 49000J 29f103 < 6-4 U < 6.3 U < 58 U 58 57

Methoxychlor ND 0( 105 < 31 U < 31 U < 290 U < 280 U

4,4-DDD 12000 30 / 104 < 6.4 U < 6.3 U < 58 U < 57 U

4,4-DDE 4800 14/ 104 < 6.4 U < 6.3 U < 58 U < 57 U

4,4-DDT 100000 38/103 < 6.4 U < 6.3 U < 58 U < 57 U

TechnicalChlordane ND 0/104 < 12 U < 12 U < 110 U < 110 U

Toxaphene ND 0/104 < 63 U < 62 U < 570 U < 560 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-07 1-SS-OX AUJS-0A07-R71-SS-0X AUS-0A07-07 1-SS-02 AUS-0A07-073-SS-OX AUS-0A07-R73-SS-0X AUS-0A07-073-SS-02 AUS-0A07-076-Ss-OX

DATE COLLECTED March 22. 2001 May 22,2001 March 22, 2001 March 22, 2001 May 22. 2001 March 22. 2001 March 22. 2001

Maximumn Frequency Result RE Qua] Reault RL Qua] Result Rb Quaa Result Rb Qua] Result RL Qual Result RL Qua] Result RI. Qua]

POLYCIHLORINATED XII'HENYLS (PCB} (pg/kg

Aroclor 1016 ND 0/13 < 27 U < 28 UJ

Aroclor 1221 NO 0/3 < 27 U < 28 U

Araclor 1232 ND 0/3 < 27 U < 28 U

Aroclor 1242 ND 0 /3 < 27 U < 28 U

Aroclor 1248 ND 0/13 < 27 U < 28 U

Aroclor 124 ND 0/3 < 27 U < 28 U

Aroclor 1260 ND 0/3 < 27 U < 21 U

DIOflNS/FURANS (oag/kg)

1.2.3.4.6.7.8-H4pCDD 55.5 3 /3 22.4 0.144

I.2.3.4.6,7,8-HpCDF 7.31 3/13 1.06 0.0828

1.2.3,4,7,8.9-HpCDF 1.42 2/3 < 0.101 U

1,2.3,4,7,8-HxCDD 0.59 3/13 0.154 0.0954

1,2,3 .4,7. 8.1ixCDF 2.29 3 /3 0.0844 0.0623

1,2,3,6,7,8-HxCDD 1.3 3 / 3 0.363 0.1005

1,2.3,6.7.81-HxCDF 0.98 3 /3 0.101 0.0595

1,2,3.7.8.9-HxtCDD 0.9917 3 /3 0.441 0.0904

1.2.3.7.8,9-HxCDF 1.14 1/3 < 0.0726 U

l.2.3.7.1-PeCDD 0.373 3/13 0.0971 0.0733

L.2.3,7,8-PeCDF 3.5 3/13 0.0612 0.0374

2,3,4,6,7.8-HxCDF 0.765 2 / 3 < 0.0663 U

2,3 .4,7,8-PeCDF 3.35 3 / 3 0.0123 0.0365

2,3,7,8-TCDD 0.219 1/3 < 0.09,61 U

2,3,7,8-TCDP 4.16 2 /3 < 0.0787 U

OCDD 1250 3/3 925 0.1839

OCDF 33.4 3/13 3.39 0.1243

TotalIHpCDDs 166 3/13 51.9 0.144

Total HpCDFs 21.4 3 /3 3.6 0.0908

Total HxCDDs 14.9 3 /3 3.32 0.4686

Total HIxCDFs 9.98 3/3 1.01 0.065

Total PeCDDs 3.55 3/3 0.103 0.4792

Totail PeCDFs 15.6 3/13 0.435 0.0369

Total TCDDs 02351 1/3 < 0.3082 U

Total TCDPs 15.2 2 /3 < 0.0787 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-07 1-SS-OX AUS-0A07-R71-SS-OX AUS-OA07-07 1-SS-02 AUS-OA07-073-SS-OX AUS-OA07-R73-SS-OX AUS-OA07-073-SS-02 AUS-OA07-076-SS-OX

DATE COLLECTED March 22, 2001 May 22, 2001 March 22, 2001 March 22. 2001 May 22, 2001 March 22, 2001 March 22. 2001

Maximum Frequency Result RL Qual Result RL Qua] Result RL Qual Result RL Qua] Result RL Qual Result RL Qua] Result RL Qual

METALS (mg/kg)

Aluminum 17900 18/18 14300 20.1 8730 16.3

Antimony 0.63 7118 < 0.27 U < 0.28 U

Arsenic 9.6 18/18 5.8 1 4.6 0.81

Barium 153 18/18 112 1 75.6 0.81

Beryllium 1.2 17/ 18 0.68 0.4 0.42 0.33

Boron 6.2 10/18 4 5 3.8 4.1

Cadmium 0.39 5 /8 < 0.2 U 0.22 0.16

Calcium 217000 18/18 2060 10 64100 8.1

Chromium 25.6 18 /18 18.9 1 12.1 0.81

Cobalt 15.1 18/ 18 8.5 0.5 4.2 0.41

Copper 23.5 18/18 12.1 1 10.1 0.81

Iron 34000 18/18 16500 5 11100 4.1

Lead 58.1 18/18 11.8 0.5 18.8 0.41

Magnesium 19700 18 (18 2510 10 19700 8.1

Manganese 1370 18118 440 1 254 0.81

Mercury 0.053 3/18 < 0.042 U < 0.038 U

Nickel 22.9 1818 13 1 10.4 0.81

Potassium 930 if (18 849 50.2 662 40.7

Seleniumr 0.78 Il18 < 0.9 U < 0.41 U

Silver ND 018 < 0.5 U < 0.41 U

Sodium 1360 18/18 1170 100 855 81.4

Thallium ND 0/18 < I U < 0.81 U

Vanadium 38.1 18/18 32.3 0.5 19.6 0.41

Zinc 95.4 18/ 18 34.2 1 41.5 0.81

Notes

ND = Not Detected

RL = Reporting Limit

Qual = QualiFier

mrgkg = milligrams per kilogram

gltkg =micrograuns per kilogram

ng/g - nanograms per kilogram

R Rejected

= Estimated

U = Nondetect

UW = Estimated Nondetect

The calcol sioa of detection frequency do-s not include results from rcaemlyzed samples.
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-076-SS-OX AUS-OA07-R76-SS-OX AUS-OA07-076-SS-02 AUS-OA07-051-SS-04 AUS-OA07-088-SS-02 AUS-OA07-088-SS-OX AUS-OA07-092-SS-OX

DATE COLLECTED March 22, 2001 May 22, 2001 March 22, 2001 March 21. 2000 March 22, 2001 March 22, 2001 March 22, 2001

Maximum Frequency Result RL Qua] Result RL Qual Result RL Qual Result RL Qual Result RL Qua] Result RL Qual Result RL Qual

VOLATILE ORGANIC COMPOUNDS (Ixgtkg)

1,l1,-Trichloroethawe ND 0/17 < 5 U

1,12,2-Tesrachloroethane ND 0117 < 5 U

1,1.2-Trichloroethane ND 0/17 < 5 U

I,-Dichloroetflane ND 0/17 < 5 U

I1-Dichloroethene ND 0/17 < 5 U

1,2-Dichloroethane ND 0 / 17 < 5 U

1,2-Dichloropropane 660 5/17 < 5 U

2-Butasone ND 0/17 < 5 U

2-Hexanone ND 0/17 < 5 U

4-Methyl-2-Pentanone ND 0/17 < 5 U

Acetone 24 8/17 < 5 U

Benzene 8 3/17 < 5 U

Bromodichloromethane ND 0/17 < 5 U

Bromoforn ND 0/17 < 5 U

Bromonsethane ND 0/17 < 5 U

Carbon Disulfide ND O 17 < 5 U

Carbon Tetrachloride ND 0/17 < 5 U

Chtorobenzene 48 3 / 17 < 5 U

Chloroethane ND 0/17 < 5 U

Chloroformn ND 017 < 5 U

Chloromethlae ND 0/17 < 5 U

cis-1,2-Dichloroethene ND 0/17 < 5 U

cis-1,3-Dichloropropenc ND 0/17 < 5 U

Dibromochloronethaee ND 0 /17 < 5 U

Ethyloenzene 41 2/17 < 5 U

MethyleneChloride ND 0/17 < 5 U

n-Hexane ND 0/17 < 5 U

Styrene 21 2117 < 5 U

Tetrachloroethene 48 2117 < 5 U

Toluere 11 3}17 < 5 U

rns-1,2-Dichloroediene ND 0/17 < 5 U

rs-13-Dichloropropene ND 0/17 < 5 U

Trichloroethene ND 0/17 < 5 U

VinylChloride ND O/17 < 5 U

Xylene (tota) 4500 3/17 < 5 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-A0A7)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIEFE REFUGE

FIELD ID AUS-0A07-076-SS -OX AUS-0A07-R76-SS-OX AUS-0A07-076-SS-02 AUS-0A07-051-SS-04 AUS-0A07-088-SS-02 AUS-0A07-088-SS-OX AUS-OA07-092-SS-OX

DATE COLLECTED March 22,2001 May 22, 2001 March2a,2001 March 2l,2000 March 22, 2001 March 22. 2001 Marcbh22, 201I

Maximum Frequency Result RL Qua] Result RL Qual Result RL Qual Result RL Qual_ Result RL Qual Result RL Quat Result RL Qual

SEMIUVOLATILE ORGANIC COMPOUNDS (pg/kg)

,2,4-Trichlorobenzene ND 0/ 14 < 1200 U < 1300 U

1,2-Dichlorabenzene ND 0/14 < 1200 U < 1300 U

1,3-Dichlorolbenzene ND 0/ 14 < 1200 U < 1300 U

1,4-Dichlorobenzerne ND 0/14 < 1200 U < 1300 U

2,2-Oxybis(1-chloro)propane ND 0/14 < 1200 U < 1300 U

2,4,5-Trichlorophenol ND 0/14 < 6200 U < 6700 U

2.4.6-Trdclloroplhenol ND 0/14 < 1200 U < 1300 U

2,4-Dicblomropeol ND 0/1 4 < 1200 U c 1300 U

2,4-DinrihylphseuoI ND 0/14 < 1200 U < 1300 U

2,4-Dnitirophenol ND 0/14 < 6200 U < 6700 U

2,4-Dinitrotoluene ND 0/14 < 1200 U c 1300 U

2,6-Uisitrotoluene ND 0/14 < 1200 U < 1200 U

2-Chloromsphthalene ND 0/14 < 1200 U < 1300 U

2-Chlorophscuol ND 0/14 < 1200 U < 1300 U

2-Methylnaphilialerie ND 0/14 c 1200 U < 1300 U

2-Mefiylphennl (o-cresoL) ND 0/14 c 1200 U < 1300 UJ

2-Nitmwdnliiie ND 0/14 < 0200 U < 6700 U

2-Nitrophetiol ND 0/14 < 1200 U < 1300 U

3,3-Dichlorobenzidine ND 0 / 14 < 2500 U < 2600 U

3-Nitroaniliuce ND 0 /14 < 6200 U < 6700 U

4,6-Dinitro-2-nithsylphenol ND 0 /14 < 6200 U < 6700 U

4-Bromophernyl-phenylether ND 0 /14 < 1200 U < 1300 U

4-Chlslom3-rrxthylpheuol ND 01/14 < 1200 U < 1300 U

4-Chiomrounliuc ND 0/14 < 1200 U < 1300 U

4-Chlorophenyl-phenylether ND 0/ 14 < 1200 U < 1300 U

4-Methylphenol (p-creaal) ND 0/14 < 1200 U < 1300 U

4-Nitroaniliuic ND 0/14 < 6200 U < 6700 U

4-Nitrophenol ND 0/14 < 6200 U < 6700 U

Aceuaphtherne ND 0/14 < 1200 U < 1300 U

Aceuiaphthylene ND 0/14 < 1200 U < 1300 U

Anthsraceuce ND 0/14 < 1200 U < 1300 U

Benzo(a)antlhraceae ND 0/14 < 1200 U < 1300 U

Ben3zo(a)py~rea ND 0/14 < 1200 U < 1300 U

Bemazs(b)fluoranthene ND 0/14 < 1200 U < 1300 U

jBemazc,(g~h,i)pesyleue ND 0 /14 C 1200 U < 1300 U

Page 86 of 102



TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-076-SS-OX AUS-0A07-R76-SS-OX AUS-OA07-076-SS -02 AUS-OA07-05 1-SS -04 AUS-OA07-08-SS-02 AUS-OA07-08 8-SS-OX AUS-OA07-092-SS-OX

DATE COLLECTED March 22, 2001 May 22, 2001 March 22,2001 March 21. 2000 March 22, 2001 March 22, 2001 March 22. 2001

Maxiamum Frequency Result RL Qua] Result RL Qua! Result RL Qual Result RL Qual Result RL Qua] Result RL Qua] Result RL Qua]

Eenzo(k)fluorarnsene ND O 14 < 1200 U < 1300 U

bis(2-Chloroethoxylmethane ND 0/14 < 1200 U < 1300 U

bis(2-Chloroely[)ether ND 0 /14 < 1200 U < 1300 U

bis(2-Ethylhexy]lphthalate 2500 I f14 < 1200 U < 1300 U

Butylbenzylphthalate ND 0 /14 < 1200 U < 1300 U

Carbazole ND Of 14 < 1200 U < 1300 U

Chrysene ND 0/14 < 1200 U < 1300 U

Di-n-butylphthalaie ND 0/14 < 1200 U < 1300 U

Di-n-ocrylplthalate ND 0 /14 < 1200 U < 1300 U

Dibeenz(ah)anthracene ND 0/14 < 1200 U < 1300 U

Dibenzofuran ND 0 /14 < 1200 U < 1300 U

Diethylphthalate ND Of 14 < 1200 U < 1300 U

Dinethylphtha]ate ND Of 14 < 1200 U < 1300 U

Fluoranthene ND 0 /14 < 1200 U a 1300 U

Fluorene ND 0 /14 < 1200 U < 1300 U

Hexachlorobenzene ND 0 /14 < 1200 U < 1300 U

Hexachlorobutadiene ND 0/14 < 1200 U < 1300 U

Hexachlorocyclopentadiene ND 0/14 < 1200 U < 1300 U

Hexachloroethane ND 0/14 < 1200 U < 1300 U

IuidenD(1,2,3-cd)pyrene ND O 14 < 1200 U < 1300 U

Isophorone ND 0 /14 < 1200 U < 1300 U

N-Nitroso-di-n-propylarnine ND 0/14 < 1200 U < 1300 U

N-Nitrosodiphenylarnine ND 0/14 < 1200 U < 1300 U

Naphthalene ND 0/14 < 1200 U < 1300 U

Nitrobeazene ND 0/14 < 1200 U <a 1300 U

Pentachlorophenol ND 0/14 < 6200 U < 6700 U

Phenanthrene ND 0/14 < 1200 U < 1300 U

Phenol ND 0/14 < 1200 U < 1300 U

Pyrern ND Of 14 < 1200 U < 1300 U

POLYNUCLEAR AROMATIC HYDROCARBONS (PAhIS)

(pg/kg)

Acenaphchene 320 2f 4

Acenaphthylene 420 3 /4

Anthracene 87 3 f4

Benzo(a)anthracene 100 4/4

Benzu(a)pyreue 17 2 / 4

Benzo(bfluoransthene 21 4 / 4
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 {AUS-oA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-076-SS-OX AUS-OA07-R76-SS-OX AUS-OA07-076-SS-02 AUS-OA07-05 1-SS-04 AUS-0A07-088-SS-02 AUS-OA07-088-SS-OX AUS-OA07-092-SS-OX

DATE COLLECTED March 22, 2001 May 22 2001 March 22, 2001 March 21, 2000 March 22, 2001 March 22, 2001 March 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual
Benzolghi)perylene 15 ] 1/4

Benzo(k)fluoranthene 11 4 /4

Chrysene 81 4/4

Dibetsz(ah)anthracene ND 0/4

Fluoranthene 620 4 /4

Fluorene 210 2 /4

Indeno(1,2,3-cd)pyrene 14J 214

Naphthalene 330 2/4

Phenanthrene 360 4 / 4

Pyrene 330 4/4

PESTICIDES (ORCANOCHLORINE) (jgkj3

Aldrin 1300000 751103 < 3 U < 3 U 240 31 1900 1600 J 20000 650 3 220 28 I
Alpha-BHC ND 0/105 < 3 U c 3 U < 3.1 U < 32 U < 33 U < 28 U
Alpha-Chlordane 490 4/ 104 < 3 U < 3 U < 3.1 U < 32 U < 33 U < 28 U
beta-BHC ND 0/104 < 3 U < 3 U < 3.1 U < 32 U < 33 U < 28 U
delta-BHC ND 0/104 < 3 U < 3 U < 3.1 U < 32 U < 33 U < 28 U
Dieldrin 190000] 92/104 < 6.2 U 9.7 6.2 320 64 18000 660 1 2000 67 740 58

Endosulfan I ND 0/104 < 3 U < 3 U < 3.1 U < 32 U < 33 U < 28 U
Eadosulfanll 53 I 1/104 < 6.2 U < 6.2 U < 6.4 U < 66 U < 67 U < 58 U
Etadostlfan sulfate ND 0 /104 < 6.2 U < 6.2 U < 6.4 U < 66 U < 67 U < 58 U
Endrin 12000 30/105 < 6.2 U < 6.2 U 5.7 6.4 1 390 66 J 920 67 < 58 U
Endrinaldehyde 9000 16/104 < 6.2 U < 6.2 U < 6.4 U 590 66 J 650 67 < 58 U
Endrinketone 20000 29/102 < 6.2 U < 6.2 U I1 6.4 700 66 J 980 67 < 58 U
garnina-BHC (Lindane) ND 0 / 105 < 3 U < 3 U < 3.1 U < 32 U < 33 U < 28 U
gprnna-Chlordane 1600 111104 < 3 U < 3 U < 3.1 U < 32 U < 33 U < 28 U
Heracihlor ND 0/104 < 3 U < 3 U < 3.1 U < 32 U < 33 U < 28 U
Heptachlorepoxide ND 0 /105 < 3 U < 3 U < 3.1 U < 32 U < 33 U < 28 U
Hexachlnrobenzene 2700 11/105 < 3 U < 3 U < 3.1 U 54 32 J 65 33 < 28 U
Isodrin 490001 29/103 < 62 U < 6.2 U 22 6.4 620 660 J 700 1300 1 < 58 U
Metheoychlor ND 0105 < 30 U < 30 U < 31 U < 320 U < 330 U < 280 U
4,4-DDD 12000 30 104 < 6.2 U < 6.2 U < 6.4 U < 66 U < 67 U < 58 U
4,4-DDE 4800 14f104 < 6.2 U < 6.2 U < 6.4 U < 66 U < 67 U < 58 U
4,4-DDT 100000 38 /103 < 6.2 U < 6.2 U < 6.4 U 190 66 1 220 67 I 23 58 I
TechnicalChlordane ND 0/104 < 12 U < 12 U < 12 U < 130 U < 130 U < 110 U
Toxaphene ND 0/104 < 60 U < 61 U < 63 U < 640 U < 660 U < 570 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-076-SS-OX AUS-0A07-R76-SS-OX ALUS--OA07-076-SS-02 AUS-OA07-051-SS-04 AUS-0A07-018-SS-02 AUS -OA07-08 8-SS-OX AUS -OA07-092-SS-OX

DATE COLLECTED March 22, 2001 May 22, 2001 March 22, 2001 March 21, 2000 March 22, 2001 March 22, 2001 March 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qua]

POLYCHLORINATED BIPH'IENYLS (PCB) (jsglkg)

Aroclor 1016 ND 0/3 < 28 U

Aroclor 1221 ND 0/3 < 28 U

Aroclor 1232 ND 0/3 < 28 U

Aroclor 1242 ND 0/3 < 28 U

Aroclor 1248 ND 0/3 < 28 U

Aroclor 1254 ND 013 < 28 U

Aroclor 1260 ND 0/3 < 28 U

DIOX[NSFURANS (nglkg)

1,2,3,4,673,-HpCDD 55.5 3 /3

1,2,3,4,6.7,3-HpCDF 7.31 3 / 3

1,2,3,4,7,8,9-HpCDF 142 213

1.2.3,4,7,8-HxCDD 0.59 3 / 3

1,2,3,4,7,S-HxCDF 2.29 3 / 3

1,2,3,6,7,S-HxCDD 1.3 3 / 3

1,2,3,6,7,8-HxCDF 0.98 3 / 3

1,2,3,7,S,9-}LxCDD 0.997 3 / 3

1,2,3,7,&,9-HxCDF 114 1/3

1,2,3,7,8-PeCDD 0.373 313

i,2,3,7,8-PeCDF 3.5 313

2,3,4,6,7,8-HxCDF 0.765 2 / 3

2,3,4,7,8-PeCDF 3.35 3 (3

2,3,7,8-TCDD 0-289 1(3

2,3,7,8-TCDF 4.16 2(3

OCDD 1250 3 (3

QCDF 33.4 3(3

Total HpCDDs 166 3 (3

Total HpCDFs 21.4 3 (3

Total HxCDDs 14.9 3f3

Total HxCDFs 9.91 3 (3

Total PeCDDs 3.55 3f3

Total PeCDFs 15.6 3f3

Total TCDDs 0.35I 1(3

Totl TCDFs 15.2 2/3 f 3
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-076-SS-OX AUS-OA07-R76-SS-OX AUS-OA07-076-SS-02 AUS-OA07-05 1-SS-04 AUSt-OA07-088-SS-02 AUS-OA07-088-SS-OX AUS-0A07-092-SS-OX

DATE COLLECTED March 22, 2001 May 22, 2001 March 22, 2001 March 21, 2000 March 22, 2001 March 22, 2001 March 22, 200i

Maximum Frequency Result RL Qua] Result RL Qual Resull RL Qual Result RL Qual Result RL Qual Reselt RL Qual Result RL Qual

METALS (mg/kg)

Aluminum 17900 18118 12400 18.7 17900 21.1

Antimony 0.63 7/18 0.35 0.3 0.49 0.31

Arsenic 9.6 I1818 4.7 0-93 9.6 1.1

Barium 153 18/18 96.9 0.93 104 1.1

Beryllium 1.2 17/ 18 0.8 0.37 1.2 0.42

Boron 6.2 10/18 < 4.7 U c 5.3 U

Cadmium 0.39 5 /18 < 0.19 U c 0.21 U

Calcium 217000 11/18 2450 9.3 3310 10.6

Chromiun 25.6 18/ IS 20.2 0.93 22.9 1.1

Cobalt 15.1 1818 3.6 0.47 7.8 0.53

Copper 235 18i/1 10.5 0.93 19.1 1.1

Iron 34000 18/18 16100 4.7 31300 5.3

Lead 58.1 18 f 18 9.4 0.47 14.4 0.53

Magnesium 19700 18fl8 2360 9.3 2750 10.6

Manganese 1370 18/ 11 225 0.93 521 1.1

Mercury 0.053 3 / 18 < 0.041 U 0.053 0.044

Nickel 22.9 1/ IS 10.3 0.93 17.6 1.1

Potassium 930 18/18 613 46.7 766 52.8

Selenium 0.78 1118 < 0.65 U < 0.53 U

Silver ND O/18 < 047 U c 0.53 U

Sodium 1360 18 f/I 1200 93.3 898 106

Thallium ND 0f IS < 0.93 U < 1.1 U

Vatiadiuinr 38.1 18 i 18 31 0.47 38.1 0.53

Zinc 95.4 18/ 18 28.9 0.93 35.1 1.1

Notes:

ND = Not Detected

RL =oReporiing Limit

Qual = Qualificr

mgfkg = milligruns per kilogram

;g/kg = micrograms per kilogram

ngfkg = ranograms per kilogram

R =Rejected

= Estimated

U = Nondetect

U1 = Estimated Nondetect

Thfc alulation ofdtelicon frmqany does lOt inla&de -ltu fm COIreaalyzed samples.
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-093-SS-OX ALS-0A07-097-SS-0X AUS-0A07-099-SS -OX AUS-0A07-100-SS-OX AUS-0A07- 102-SS -OX AUS-0A07- 103 -SS-OX AUS-0A07- 103-SS-02

DATE COLLECTED March 22, 2001 March 22,2001 March 22,2001 March 22. 2001 March 22,2001 March 22, 2001 March 22. 2001

Maximumn Frequency Result RL Qual Result RI. Qeal Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qua]

VOLATILE ORGANIC COMPOUNDS (Agtkg)

1, lI -Tyichloroethane ND 0 /17 < 4 U

l, t2,2-Tetrachloroethane ND 0 /17 < 4 U

I,t12-Trichloroeflhanc ND 0/17 < 4 U

lL-Dichloroethane ND 0 /17 C 4 U

1t-Dichloroethene ND 0 /17 < 4 U

1,2-Dichlaroethane ND 0/17 < 4 U

1,2-Dichloropropan~e 660 5 / 17 < 4 U

2-Butanone ND 0 /17 < 4 U

2-H-exanone ND 0/17 < 4 U

4-Methyt-2-Pentaisose ND 0/17 < 4 U

Acetone 24 8 /17 < 4 U

Benzene 1 3 /17 < 4 UJ

Brornodichloronaethane ND 0/17 < 4 U

Bromoforin ND 0 /17 < 4 U

Brornornethtane ND 0/17 < 4 U

Carbon Disulfkde ND 0/17 < 4 U

CarbonTetmchloride ND 0/17 < 4 U

C~hlorobenzene 48 3 /17 < 4 U

Chio 11roetan ND 0/1 17 < 4 U

Chtloroform ND 0/ 17 < 4 U

Chloromethane ND 0 /17 < 4 U

cis- 1,2-Dicbloroethene ND 0/ 17 < 4 U

cis- 1.3-Dichloropropene ND 0/ 17 < 4 U

Dibromochloroethatane ND 0 /17 < 4 U

Ethylbeitzeit 4 1 2/117 < 4 U

Methylene Chtoiide ND 0 /17 c 4 U

n-Hexane ND 0 /17 < 4 U

Styrene 28 2 /17 c 4 U

Tetrachliomethenie 48 2 / 17 < 4 U

Toluene Ii1 3 /17 < 4 U

trans- 1.2-Dichloroethene ND 0 /17 < 4 U

trans- 1,3-Dichloropropene ND 0 /17 < 4 U

Trichtoroethene ND 0 /17 < 4 U

Vinyl Chloride ND 0 /17 < 4 U

Xylene (total) 4500 3/117 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ < 4 U
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TABLE 4-9
SUMMIARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-093-SS-OX AUS-0A07-097-SS-OX AUS-0A07-099-SS-OX AUS-0A07-100-SS-OX AUS-OA07- 102-SS-OX AUS-0A07-103-SS-OX AUS-OAOJ- 103-SS-02

DATE COLLECTED March 22. 2001 March 22. 2001 March 22, 2001 March 22, 200i Maurch 22, 2001 March 22, 2001 March 22, 2001

Maximum Frequency Result RL Qua] Result RL Qua] Result RL Qual Result RL Qual Result RI Qua] Result RL Qual Result RI. Qua]

SEMIVOLATITLE ORGA.iC COMPOUNDS (p4kg)

12,2A-Tichlorabenzcue ND 0/14 < 1100 U

1,2-Dichloroberzene ND 0/14 < 1100 U

1,3-Dichlorobetimne ND 0/14 < 1100 U

1,4-Dichloroberuzene ND 0/14 c 110D U

2,2-Oxybi s(I -chloro)pruparne ND 0/ 14 < 1100 U

2A45-Tdichlorophenol ND 0 14 < 5900 U

2,46-Trichlorophenol ND 01/14 < 1100 U

2,4-Dichloroplienl ND 01 14 < 1100 U

2,4-Ditmethylpheriol ND 0 / 14 < 1100D U

2,4-Dinitrmpheuol ND 0114 < 5900 U

2,4-Dinitrotcluenc ND 0/ 14 < 1100 U

2,6-Diritrotoluenc ND 0/14 e 1100 U

2-Chloronaphthalene ND 0/14 < 1100 U

2-Chlorophernol ND 0/14 < 1100 U

2-Methylriaphthaleuec ND 0/ 14 < 1100 U

2-Methylplsenol (o-creal) ND 0/ 14 < 1100D U

2-Nitroaniliuc ND 0/ 14 C 5900 U

2-Nitrophenol ND 0/14 < 1100D U

33-Dichlcrotaenzidirue ND 0/14 < 2300 U

3-Nitroarilfine ND 0/14 < 5900 U

4.6-Dinitro-2-rnethylphenol ND 0 /14 < 5900 U

4-Brcrmiphcnyl-phenytether ND 0/14 < 1100 U

4-Chloro-3-mnethylphenol ND 0 /14 < 1100 U

4-Chloroaniliiue ND 0114 < 1100 U

4-Clslorophenyl-phertylether ND 0/14 < 1100 U

4-Methylpbeiiat (p-cre sa]) ND 01/14 < 1100 U

4-Nilmoaniline ND 0 /14 C 5900 U

4-N~itnoplenol ND 0114 < 5900 U

Acenaphihene ND 0/ 14 C 1100D U

Aceuaphthylene ND 0/ 14 C 1100D U

Auihracenc ND 0/14 c I1100 U

Benzo(a)anthnracme ND 0/14 < 110 UO 

Benzo(a)pyrene ND 0 t14 C 1100D U

Benzo(b)fluoranthene ND 0 /14 < 1100 U

lBenzc~g,h~i)perylcne ND 01/14 1 I < 1100 U I
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-093-SS-OX AUS-0A07-097-S S-OX AUS-OA07-099-SS-OX AUS-OA07- 100-SS-OX AUS -OA07- 102-SS-OX AUS -OA07- 103-SS -OX ALUS - A07- 103 -SS-02

DATE COLLECTED March 22, 2001 March 22, 2001 March 22, 2001 March 22, 2001 March 22, 2001 Marci 22, 2001 Marchi 22 2001

Maxisumn Frequency Result RL Qual Result RL Qual Result RL Quil Resuli RL Qua! Result RL Qual Result RL. Qual Result RL Qua[

Benzo(k)fluoranthelee ND 0/14 < 1100 U

bis(2-Chloroethoxy)nieshane ND 0/14 < 1100 U

bis(2-Chloroethyl)esher ND 0/14 < 1100 U

bis(2-Ethylhexyl)phthalate 2500 1 / 14 < 1100 U

Butylbenzylplufhalate ND 0/14 < 1100 U

Carbuzole ND 0/14 < 1100 U

Chsysene ND 0/14 < 1100 U

Di-a-busylphLbalate ND 0/14 < 1100 U

Di-n-octylphthalate ND 0 14 < 1100 U

Dibenz(a,b)anthracene ND 014 < 1100 U

Dibewzofuran ND 0/14 < 1100 U

Diethylphthalate ND 0/14 < 1100 U

Dinexhylphthalate ND 0 /14 < 1100 U

Fluoranthene ND 014 < 1100 U

Fluorene ND 0/14 < 1100 U

Hexachloroberzene ND 0/14 < 1100 U

Hexachlorobutadiene ND 0 /14 < 1100 U

Hexacblorocyclopentadiene ND O 14 < 1100 U

Hexachloroethane ND 0 14 < 1100 U

Inrdeno(1,2,3-cd)pyrene ND 0 /14 < 1100 U

Isophorone ND 0/14 < 1100 U

N-Nitroso-i-a-propylarnine ND 0 /14 < 1100 U

N-Nitrosodiphenylaraiue ND 0114 < 1100 U

Naphthalene ND 0/14 < 1100 U

Nitrobenzene ND 014 < 1100 U

Pensachlorophenol ND 0114 < 5900 U

Phenanthrene ND 0/14 < 1100 U

Phenol ND 0i14 < 1100 U

Pyrene ND 0/14 < 1100 U

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHS)

Acenaphthene 320 2 14

Acenaphthylen e 420 3 / 4

Anthracene 87 3/4

Benzo(a)anthracene 100 4/4

Benzo(a)pyrene 17 214

Benzo(b)fluoranthene 21 414
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA67)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-093-SS-OX AUS-OA07-097-SS-0X AUS-OA07-099-SS-OX AUS-OA07- 100-SS-OX AUS-OA07-102-SS-OX AUS-OA07-103-SS-OX AUS-OA07- 103-SS-02

DATE COLLECTED March 22, 2001 March 22, 2001 March 22. 2001 March 22, 2001 March 22. 2001 March 22. 2001 March 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

Benzo(ghJi)perylene 15 1 I 14

Benzo(k)fluoranthene it 4 (4

Chiysene 81 4f4

Dibenz(ash)anflh ene ND 0 (4

Fluoranthene 620 4 (4

Fluorene 210 2 14

Indenao(l,2,3-cd)pyrene 14 3 2 (4

Naphthalene 330 2 f4

Phenanthrene 360 4 f4

Pyrene 330 4 f4

PESTICIDES (ORGANOCHLORINE) (jawJ

Alidrin 1300000 75 / 103 30 3 J 8Sp00 3000 25 31 J 57 31 UJ < 30 U 27 2.9 3

Alpha-BHC ND 0 /105 < 3 U < 300 U < 31 U R < 30 U c 2.9 U

Alpha-Cilordane 490 4/ 104 c 3 U 490 300 < 31 U R < 30 U c 2.9 U

beta-BHC ND 0 (104 c 3 U c 300 U < 31 U R c 30 U c 2.9 U

delta-BHC ND 0 /104 c 3 U c 300 U < 31 U R c 30 U c 2.9 U

Dieldrin 190000J 92(104 1000 120 140000 6200 510 63 510 63 UW 28 60 3 41 6 3

Endosulfan I ND 0 (104 < 3 U < 300 U c 31 U R < 30 U c 2-9 U

Endosulfan 11 5.3 J 1(104 < 6.1 U c 620 U < 63 U R < 60 U < 6 U

Endosulfan sulfate ND 0 (104 < 6.1 U < 620 U < 63 U R < 60 U < 6 U

Endrin 12000 30l105 24 6.1 1 1200 620 < 63 U 44 63 UW < 60 U < 6 U

Endrinaldehyde 9000 16(104 < 6.1 U 2100 620 < 63 U R < 60 U < 6 U

Endrinketorte 20000 29/102 < 6.1 U 4900 630 < 63 U R < 60 U < 6 U

gana-BHC (Lindane) ND 0O105 < 3 U < 300 U < 31 U R < 30 U < 2.9 U

gaumma-Chlordane 1600 111104 3.1 3 1600 300 < 31 U R < 30 U < 2.9 U

Heplachlor ND 0 /104 < 3 U < 300 U < 31 U R < 30 U < 2.9 U

Heptachlorepoxide ND 0 /105 < 3 U < 300 U < 31 U R < 30 U < 2.9 U

Hexachlorobenzene 2700 11/105 < 3 U 2300 300 < 31 U R < 30 U < 2.9 U

Isodrin 490001 291 103 < 6.1 U 920 620 < 63 U R < 60 U < 6 U

Methoxychlor ND O 105 < 30 U < 3000 U < 310 U R < 300 U < 29 U

4,4-DDD 12000 30/ 104 24 6.1 12000 620 31 63 J 250 63 UW < 60 U < 6 U

4,4-DDE 4800 14/ 104 < 6.1 U 1800 620 100 63 R < 60 U < 6 U

4,4-DDT 100000 38&103 13 6.1 1 12000 620 110 63 R < 60 U 2.1 6 1

Technical Chlordane ND 0 (104 < 12 U < 1200 U < 120 U R < 120 U < 12 U

Toxaphene ND 0 (104 < 60 U < 6100 U < 620 U R < 590 U < 59 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUSS-OA07-093-SS-OX AtUS-OA07-097-SS -OX AUS-OA07-099-SS -OX AUS -OA07-100-S S-OX AlUS -OA07-102-SS-OX AUS-OA07-103-SS-OX AUS-OA07- 103-SS-02

DATE COLLECTED March 22, 2001 March 22, 2001 March 22, 2001 March 22, 2001 March 22, 2001 March 22, 2001 March 22, 2001

Maximnums Frequency Restult RI. Qual Result RL Qual Result RI, Qual Result RL Qual Result RL Qual Result RL Qua] Result RL Qual

POLYCHLORINATED BIPIENYLS (PCBR) (g/kg)

Aroclor 1016 ND O/3

Araclor 1221 ND 0/3

Aroclor 1232 ND 0/3

Aroclor 1242 ND 0/3

Aroclor 1248 ND 0/3

Aroclor 1254 ND 0 /3

Aroclor 1260 ND 0 /3

D10XINS/FURANS (ns1kg)

1,2,3,4,6,7,S-HpCDD 55.5 3 (3

1,2,3,4,6,7,8-HpCDF 7.31 3(3

1,2,3,4,7,S,9-HpCDF 1.42 213

I,2,3,4,7,S-HxCDD 0.59 3 / 3

1,2,3,4,7,8-HxCDF 2-29 3 / 3

I,2,3,6,7,8-HxCDD 1.3 3 1 3

1,2,3,6,7,S-HxCDF 0.98 3 i 3

1,2,3,7.,89-HxCDD 0.997 3 / 3

1,2,3,7,8,9-HxCDF 1.14 i/3

i,2,3,7,S-PeCDD 0.373 3 / 3

1,2,3,7,S-PeCDF 3.5 3 / 3

2,3,4,6,7,S-HxCDF 0.765 2 /3

2,3,4,7,8-PeCDF 3.35 3 13

2,3,7,S-TCDD 0.289 1 f 3

2,3,7,8-TCDF 4.16 213

OCDD 1250 3/3

OCDF 33.4 3/3

Total HoCDDs 166 3/3

Total HpCDFs 21.4 3/3

Total HxCDDs 14.9 3 / 3

Total HxCDFs 9.98 3 13

Total PcCDDs 3.55 313

Total PeCDFs 15.6 3 /3

Total TCDDs 0.351 1/3

Total TCDFs 15.2 2 /3
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-093-SS-OX AUS-OA07-097-SS-OX AUS-0A07-099-SS-OX AUS-OA07-100-SS-OX AUS-0A07-102-SS -OX AUS-OA07- 103-SS-OX AUS-OA07- 103-SS -02

DATE COLLECTED March 22, 2001 March 22, 2001 March 22, 2001 March 22. 2001 March 22, 2001 March 22, 2001 March 22 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL, Qual

METALS (mg/kg)

Aluminurn 17900 181 18 10700 19.4

Antimony 0.63 718 0.42 0.28

Arsenic 9.6 1818 5.9 0.97

Barium 153 I11IS 129 0.97

Beryllium 1.2 171 18 0I86 0.39

Beron 6.2 10(18 4 4.8

Cadmniurn 0.39 5 /18 < 0.19 U

Calcium 217000 1s 18 2240 9.7

Chromium 25.6 18 IS 17.4 0.97

Cobalt I5.1 18 f18 8.9 0.48

Copper 23.5 18 /18 12.6 0.97

Irons 34000 18 /is 17900 4.8

Lead 58.1 18/1l 9.3 0.48

Magnesium 19700 18/18 2190 9.7

Manganese 1370 18/18 694 0.97

Mercury 0.053 3/18 < 0.04 U

Nickel 22.9 18/18 19.8 0.97

Potassium 930 18/18 735 4S.4

Selenium 0.78 1/18 < 0.49 U

Silver ND 0f IS < 0.48 U

Sodium 1360 1811i 1290 96.8

Thallium ND 0/ IS < 0.97 U

Vanadium 38.1 1818 22 36 0.48

Zinc 95.4 18183 36.9 0.97

Notes:

ND= Not Detected

RL = Reporting Limit

Qual =Qaalilier

mg/kg = milligrams per kilogram

pg/kg = micrograms per kilogram

ng/kg = nanograms per kilogram

R = Rejected

J = Esti mated

U = Nondetect

UJ = Estimated Nosndetect

The salatiou of detcsliom frequency does wos inotude resuut from roanstyod somples.
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UN CHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-105-SS-0X AIUS-A07- 106 SS-OX

DATE COLLECTED March 22, 2001 March22, 2001

Maximum Freiuency Result RL Qual Result RL Qua]

VOLATILE ORGANIC COMPOUNDS (pgkg)

1, l, I-Trichloroethane ND 0/17

1,1,2,2-Tetrach]orxethane ND 0/17

II,2-Trichloroethane ND 0/17

1,l-Dichloroerhane ND 0/17

1, l-Dichloroethene ND 0 /17

1,2-Dichloroethane ND 0117

1,2-Dichloropropane 660 5 / 17

2-Butanone ND 0/ 17

2-Hexanone ND 0f17

4Methyl-2-Pentanone ND 0 (17

Acetone 24 Sf17

Benzene 8 3/17

Bromodichloromethane ND 0117

Bromoform ND 0/17

Bromomethane ND 0f17

Carbon Disulfide ND 0/ 17

Carbon Tetrachloride ND 0f17

Chlorobenzene 48 3/17

Chtoroethane ND 0/17

Chloroform ND 0/17

Chloromethane ND 0/17

cis-1,2-Dichlorocthene ND 0 /17

cis-1,3-Dichloropropene ND 0/17

Dibromochlorornethane ND 0/17

Ethylbenzene 41 2f17

Methylene Chloride ND 0f17

n-Hexane ND 0/17

Styrene 21 2/17

Teurachloroethene 48 2/17

Toluene 11 3/17

trans-1,2-Dichloroethene ND 0/ 17

trans-1,3-Dichlompropene ND 0/17

Trichlomrethene ND 0/17

Vinyl Chloride ND 0/17

Xylene (total) 4500 3 /17
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S~~ S
TABLE 4-9

SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCRHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

RELD ID AUS-OA07-105-SS-OX AUS-0A07-106-SS-OX

DATE COLLECTED March 22, 2001 March 22, 2001

Maximum Frequency Result RL Qual Result RL Qual

SEMIVOLATILE ORGANIC COMPOUNDS (itg/kg)

1,2,4-Tricldorobenzene ND 0(14

1,2-Dichlorobenzene ND 0/14

13-Dichlorobenzene ND 0114

1,4-Dichlorobenzene ND 0f14

2,2-Oxybis(I chloro)propane ND 0f14

2,4,5-Trichlorophenol ND 0 f 14

2.4,6-Tnchlorophenol ND 0 /14

2,4-Diclilorophenol ND 0/14

2.4-Dirmethylphenol N D 0/14

2.4-Dinitmphenol ND 0 / 14

2,4-Dininrotoluene ND 0/14

2,6-Dinitrotoluene ND 0/14

2-Chloronaphthalene ND 0/14

2-Chiorophenol ND 01 14

2-Methylnaphthalene ND 0/14

2-Methylphenol (o-cresol) ND 0/14

2-Nitrnaniline ND 0/ 14

2-KNitrophenol ND 0(14

3.3-Dichlorobenzidine ND 0 f 14

3-Nitroaniline ND 0( 14

4,6-Dinitro-2-rnethylphenol ND 0 (14

4-Bromophenyl-phenylether ND 0f 14

4-Chlcro- 3-methylphenol ND 0 (14

4-Chilroanmiline ND 0 (14

4-Chlorophenyl-phenylether ND 0f 14

4-Methylphenol (p-cresol) ND 0 (14

4-Nitroaniline ND 0(14

4-Nitrophenol ND 0(14

Acenaphthene ND 0 f14

Acenaphthylene ND 0 i14

Anthracene ND 0/14

Benzo(a)anthracene ND 0114

Benzo(a)pyrene ND 0/14

Benzo(b)fluoranthene ND 0114

Eenzo(ghi)perylene ND 0/14
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-tA07-105-SS-OX AUS-OA07- 106-SS-OX

DATE COLLECTED March 22, 2001 March 22, 2001

Maximum Frequency Result RL Qual Result RL Qual

Benzogk~fluoranthene ND 0/14

bis(2-Chloroethoxy)methane ND 0/14

bis(2-Chlcroethyl)ether ND 0/14

bis(2-Ethylhexyl)phthalate 2500 1 / 14

Butylbenzylphthatate ND 0 /14

Carbazole ND 0114

Chrysene ND 0/14

Di-n-butylphthalate ND 0 f 14

Di-n-octylphthalate ND 0/14

Dibenztah)anthracene ND 0/ 14

Dibenrofurun ND 0( 14

Dieshylphthalate ND 0f 14

Dimethylphthalate ND 0/14

Fluoranthene ND 0(14

Fluorene ND 0114

Hexachlorobenzene ND 0114

Hexachlorobutadiene ND 0 (14

Hexachlorocyclopenlatdictie ND 0114

Hexachloroethane ND 0114

Iadeno(l,2,3-cd)pyrene ND 0f 14

Isophorone ND 0/14

N-Nitroso-di-n-propylamine ND 0/14

N-Nitrosodipheny]ainine ND 0/14

Naphthalene ND 0/14

Nitrobenzene ND 0/14

Pentachlorophenol ND 0/14

Phenandienc ND 0/14

Phenol ND 0/14

Pyrene ND 0 (14

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHS)

(pikg)
Acenaphthene 320 2/4

Acenaphthylene 420 3 / 4

Anihracene 87 3 /4

Benuzoaanthracene 100 4 / 4

Benzo(a)pyrene 17 2/4

Benzo(b)Iluoranthene 21 4f4
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TABLE 4.9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDiTIONAL AND UNCIHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-105-SS-0X AUS-OAO7- 106-SS-0X

DATE COLLECTED March Z2, 2001 Mawch 22, 2001

Maximum Frequency Result RL Qual Result RL Qual

Beuz(ghi)yperyleue 15 J I / 4

Bezoc(k)fluaranthene 11 4 / 4

Chrysene 81 4/4

Dibeuz~ah)audiracene ND 0f 4

Fluoranthene 620 4/ 4

Fluorene 210 2/4

lideFo(1,2,3-cd)pyrene 14J 2/4

Naphthalene 330 2 / 4

Pheuianthrene 360 4/4

Pyrene 330 4/4

PESCIDES (ORGANOCHLORINE) (ag/kg)

Aldrin 1300000 75f 103 < 31 U 34 3.1

Alpha-BHC ND 0/105 < 31 U < 3.1 U

Alpha-Chlordane 490 4/104 < 31 U < 3.1 U

beta-BHC ND 0f 104 < 31 U < 3.1 U

delta-BHC ND 0/ 104 < 31 U < 3.1 U

Dieldrin 190000 3 92 / 104 410 64 490 64

Endosulfan 1 ND 0/ 104 < 31 U < 3.1 U

Endosulfan 11 5.3 J 11104 < 64 U < 6.4 U

Endosulfanasulfate ND 0/ 104 < 64 U < 6.4 U

Endrin 12000 30 /105 < 64 U 5.4 6.4 3

Endrinaldehyde 9000 16/104 < 64 U 2.6 6.4 3

Endrin ketone 20000 29/102 < 64 U 10 6.4

gamna-BHC (Lindarie) ND 0 /105 < 31 U < 3.1 U

gamma-Chlordane 1600 11/104 < 31 U < 3.1 U

Heptachlor ND 0/104 < 31 U < 3.1 U

Heptachlorepoxide ND 01105 c 31 U < 3.1 U

Hexachlorobenzeeue 2700 11 / 105 < 31 U c 3.1 U

ISOd 49000J 29/103 < 64 U < 6.4 U

Methoxychlor ND 0/105 < 310 U < 31 U

4,4-DDD 12000 30/104 < 64 U < 6.4 U

4,4-DDE 4800 14/ 104 < 64 U < 64 U

44-DDT 100000 38 1103 44 64 1 4.8 6.4 1

Technical Chlordane ND 0/104 < 120 U < 12 U

Toxaphene ND 0/104 < 630 U < 63 U
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCIIARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-105-SS-OX AUS-0A07- 106- SS-OX

DATE COLLECTED Murch 22, 2001 Murch 22, 2001

Maximunma Frequency Result RL Qa Result RL Qua]

POLYCHLORLNATED BIPHENYLS (PCB) (pggkg)

Aroclor 1016 ND 0/3

Aroclor 1221 ND 0 / 3

Aroclor 1232 ND 0 / 3

Aroclor 1242 ND 0/3

Aroclor 1248 ND 0 / 3

Aroclor 1254 ND 0 / 3

Aroctor 1260 ND 0 3

DIOXINS/FURANS (ug/kg)

1,2,3,4,6,7,8-HpCDD 55.5 3 / 3

1,2,3,4.6,7,8-HIpCDF 7.31 3/3

1,2,3,4,7,8,9-HpCDF 1.42 2 /3

1.2,3,4,7.8-HxCDD 0.59 3 / 3

1,2,3,4,7,8-HxCDF 2.29 3 /3

1.2,3,6,7,8-HxCDD 1.3 3/3

1.2,3,6,7,8-HxCDF 0.98 3 3

I ,2,3,7,8,9-HxCDD 0.997 3 f 3

I,2,3,7,S,9-HxCDF 1.14 I / 3

1,2,3,7,8-PeCDD 0.373 3 /3

1,2,3,7R-PeCDF 3.5 3 /3

2,3,4,6,7,8-HxCDF 0.765 2 / 3

2,3,4,7,8-PeCDF 3.35 3 / 3

2,37,78-TCDD 0.289 1 /3

2,3,7R-TCDF 416 2/3

OCDD 1250 3 f3

OCDF 33.4 3 /3

Total HpCDDs 166 3 /3

Total HpCDFs 21.4 3 /3

Total HxCDDs 14.9 3 /3

Total HxCDFs 9.98 3 /3

Total PcCDDs 3.55 3 f3

Total PUCDFs 15.6 313

Total TC DDs 0.351 1/3

Total TCDFs 15.2 213
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TABLE 4-9
SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCIARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-105-SS-OX AUS-OA07-l06-SS -OX

DATE COLLECTED March 22, 2001 March 22. 2001

Maximumn Frequency Result RL Qual Result RL Qual

METALS (mglkg)

Aluminum 17900 18/18

Antimony 0.63 7/18

Arsenic 9.6 18 /18

Bariuam 153 18318

Beryllium 1.2 17/ 18

Boron 6.2 10/18

Cadmium 0.39 5/18

Calcium 217000 18/18

Chronmium 25.6 i8 /18

Cobalt 15.1 f1818

Copper 23.5 18f18

Iron 34000 18/18

Lead 58.1 18/IS

Magnesium 19700 18/18

Mangaiese 13701 18/18

Mercury 0.053 3(18

Nickel 22.9 18/18

Potassium 930 18/18

Selenium 0.78 I I/

Silver ND 0/18

Sodium 1360 18118

Thallium ND 0 /18

Vanadium 38.1 18/IS

Zinc 95.4 18 /s I

Notes:

ND = Not Detecrted

RL = Reporting Limit

Qual = Qualifier

mg/kg = milligrams per kdlogram

gf/kg = microgramrs per kilogram

ng/kg = nanograms per kilogamm

R= Rejected

J= Estimated

U = Nondetect

U] = Estimated Nondetect

tie colcall oln of deseclins fequency does cot inWclude esulIs from realoyod samples.
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TABLE 4-10
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-025-SD-02 AUS-OA07-025-SD-04 AUS-AO7-025-SD-0X AUS-0A07-063-SD-OX AL1S-0A07-064-SD-OX AUS-0A07-065-SD-02

DATE COLLECTED Marcha 20, 2001 March 20, 2001 March 20, 2001 March 19, 2001 March 20, 2001 March 20. 2001I

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result R. Ojaul Result RL Qusal Result RL Qual

VOLATILE ORGANIC COMPOUNDS (jg/kg)

1,1l-Trichloraeslhane ND 0(14 < 6 U < 5 U

lI,2,2-Tetrachloroethanae ND 014 < 6 U < 5 U

I,1, 2-Tdichloroethaaae ND 0/ 4 c 6 U < 5 U

I, -Dirhloroetlhane ND 014 < 6 U < 5 U

I,1-Dichlnroethenae ND 0/4 < 6 U c 5 U

1,2-Diehloroetlaase ND 0/4 < 6 UI < S U

l.2-Dichloropropane 10 2/4 < 6 U 6 5

2-Bustanone ND 0/4 < 6 U < 5 U

2-Hexassne ND 0 /4 < 6 U < 5 U

4-Methyl-2-Pentanene ND 0 /4 < 6 U < 5 U

Acetone ND 0(14 < 12 U < 22 U

Benzcena ND 0/14 < 6 U < 5 U

Bromoffichloronrh~fanc ND 0(14 c 6 U < 5 U

Bromofonrm ND 0(4 < 6 U < 5 U

Bromoumethane ND 0/4 < 6 UI < 5 U

Carbon Disulficle ND 0/4 < 6 UP < 5 U

CarbsonTetrachloride ND 0/4 < 6 U < 5 U

Chlorobenzene ND 0/4 < 6 U < 5 U

Chloroethaate ND 0/4 < 6 U < 5 U

Chloroform ND 0/4 < 6 U c S U

Chloromsethmae ND 0/4 < 6 U < 5 U

cis-1,2-Dichloroetherie ND 0/14 < 6 U < 5 U

cis-I.3-Dichloropropene ND 0(14 < 6 U < 5 U

Dibroinochlaommetlane ND 0/14 < 6 U < 5 U

Ethylberizene ND 0/4 < 6 U c 5 UJ

Methaylene Chloride ND 0/4 < 6 U < 5 U

n-Hexane ND 014 < 6 U c 5 UI

Styrene ND 0/4 < 6 U c 5 U

Tetrachloroetheue ND 0/4 < 6 U c 5 UI

Toluene ND 0/4 < 6 U < 5 U

trans-1,2-Dicbioroethene ND 0/4 < 6 U < 5 U

trans-l,3-Dichlorspropeaae ND 0/4 < 6 U < 5 U

Trichlmorethers ND 0/14 < 6 U < 5 U

Visyl Chloride ND 0/4 < 6 U < 5 U

Xylene (towa) ND 0/4 Ic 6 U I< 5 U
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TABLE 4-10
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-025-SD-02 AUS-OA07-025-SD-04 AUS-OA07-025-SD-OX AUS-OA07-063-SD-OX AUS-0A07-064-S D-OX AUS-OA07-065-SD-02

DATE COLLECTED March 20, 2001 March 20, 2001 March 20,2001 March 19, 2001 March 20, 2001 March 20, 2001

Maximumn Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

SEMWVOLATILE ORGANIC COMPOUNDS fjtgkg)

1,2,4-Trichlorobenzene ND Oil < 1300 U

1,2-Dichlorobenzene ND Oil < 1300 U

1,3-Dichlorobenzene ND Of I < 1300 U

I,4-Dichlorobenzene ND f/I < 1300 U

2,2-Oxybis(I chloro)propane ND Of I < 1300 U

2,4,5-Trichlorophenol ND Of I < 6500 U

2,4,6-Trichiorophenol ND 0 /I c 1300 U

2,4-Dichlorophenol ND 0 /I < 1300 U

2,4-Dimethylphenol ND O 3I < 1300 U

2,4-Dinitrophenol ND Oil < 6500 U

2,4-Dinitntoluene ND 0/1 < 1300 U

2,6-Dinitrololuene ND O0 I < 1300 U

2-Chloronaphihalene ND 0 Il < 1300 U

2-Chlorophenol ND O I < 1300 U

2-Methyinaphthalene ND 0 /I < 1300 U

2-Methylphenol (o-cresol) ND O fI < 1300 U

2-Nitroaniline ND Oil < 6500 U

2-Nitrophenol ND O fI < 1300 U

3,3-Dichlorobenzidine ND 0 /I < 2600 U

3-Nitmaniline ND O f] < 6500 U

4,6-Dinitro-2-nmthylphenol ND O0l < 6500 U

4-Bromophenyl-phenylether ND 0 I I < 1300 U

4-Chloro-3-methylphenol ND 01o1 < 1300 U

4-Chlorwaniline ND 0I < 1300 U

4-Chlorophenyl-phenylether ND 0O1 < 1300 U

4-Methylphenol (p-cresol) ND O / I < 1300 U

4-Nitroaniline ND Oi/I < 6500 U

4-Nitroplol ND O/I < 6500 U

Acenaphthene ND O/I < 1300 U

Acenaphthylene ND 0/i < 1300 U

Anthracene ND Oil < 1300 U

Benzo(a)anthracene ND OfI < 1300 U

Benzo(a)pyrmne ND Oif < 1300 U

Benzo(b)fluoranthene ND Oi < 1300 U
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TABLE 4-10
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCRARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-025-SD-02 AUS-{A07-025-SD-04 AUS-OA07-025-SD-OX AUS-OA07-063-SD-OX AUS-0A07-064-SD-0X AUS-OA07-065-SD-02

DATE COLLECTED March 20, 2001 March 20, 2001 March 20, 2001 March 19,2001 March 20, 2001 March 20, 2001

Maximrnum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qua[ Result RL Qua]

Benzolgsh,i)perylene ND 0o/ < 1300 U

Benzo(kkfluoranthene ND 0 /1 < 1300 U

bis(2-Chloroethnxy)nethane ND 0/1 < 1300 U

bis(2-Chloroethyl)ether ND OfI < 1300 U

bis(2-Ethylhexyl)phlhalate ND 0/1 < 1300 U

Butylbenzylphthalate ND Of[ < 1300 U

Carbazole ND 0/1 < 1300 U

Chrysene ND 0/1 < 1300 U

Di-n-burtylphthalate ND 0/1 < 1300 U

Di-n-octylphthalate ND O I1 < 1300 U

Dibenz(a.l)amthrjceiie ND O I < 1300 U

Dibenzofuran ND 0 /I < 1300 U

Diethylphthalate ND 0/1 < 1300 U

Dilnethylphthalate ND 0/1 < 1300 U

Fluoranthene ND 0/1 < 1300 U

Fluorene ND 0/1 < 1300 U

Hexachlorobenzerne ND 0/1 < 1300 U

Hexachlorobutadiene ND OI/ < 1300 U

Hexachlorocyclopentadiene ND 0/1 < 1300 U

Hexachloroethlne ND 0/} < 1300 U

Indeno(L,2,3-cd)pyrene ND 0/1 < 1300 U

Isophorone ND 0/1 < 1300 U

N-Nitroso-di-n-propylanine ND 0/1 < 1300 U

N-Nitrosodiphenylamnine ND 0/1 < 1300 U

Naphthalene ND 0/1 < 1300 U

Nitrobenzene ND 0/1 < 1300 U

Pentachlorophenol ND 0 /I < 6500 U

Pbenaanfhnne ND O/I < 1300 U

Phenol ND 0 /I < 1300 U

Pyrene ND 0 /1 < 1300 U

PESTICIDES (ORGANOCHILORINE) (gtkg

Aldrin 64 4119 35 31 14 16 3 < 36 U < 3.1 U < 3.1 U

Alpha-BHC ND 0/19 < 31 U < 16 U < 36 U < 3.1 U < 31 U

Alpha-Chlordane ND 0/19 < 31 U < 16 U < 36 U < 3.1 U < 3.1 U

beia-BHC ND Otl9 < 31 U < U < 36 U < 3.1 U < 3.1 U

:delta-BHC ND 0(19 < 31 U < 16 U < 36 U < 3.1 U < 3.1 U
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TABLE 4-10
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCRARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-025-SD-02 AUS-OA07-025-SD-04 AUS-0A07-025-SD-OX AUS-OA07-063-SD-OX AUS-OA07-064-SD-OX AUS-0A07-065-SD-02

DATE COLLECTED March 20, 2001 March 20, 2001 March 20, 2001 March 19, 2001 March 20, 2001 March 20, 2001

Maximrnu Frequency Result RL Qua] Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qua]

Didldrin 16 I f19 < 64 U < 33 U < 74 U < 6.4 U c 6.3 U

Endosulfanl ND 019 < 31 U < 16 U < 36 U < 3.1 U < 3.1 U

EndosulfaniI ND 019 < 64 U c 33 U < 74 U < 6.4 U < 6.3 U

Endosulfan sulfate ND 0(19 < 64 U < 33 U < 74 U < 64 U < 6.3 U

Endrin ND 019 < 64 U < 33 U < 74 U < 6.4 U < 6.3 U

Endrin aldehyde ND 0(19 c 64 U < 33 U < 74 U < 6.4 U < 6.3 U

Endrinketone ND 0(19 < 64 U < 33 U < 74 U < 6.4 U < 6.3 U

gamma-BHC Lindane) ND 0(19 < 31 U < 16 U < 36 U < 3.1 U < 3.1 U

gamma-Chlordane ND 0(19 < 31 U < 16 U < 36 U < 3.1 U < 3.1 U

Heptadlor ND 0/19 < 31 U < 16 U < 36 U < 3.1 U < 31 U

Heptachlorepoxide ND 0(19 c 31 U < 16 U < 36 U < 3.1 U < 3.1 U

Hexachloroberzene ND 0(19 < 31 U < 16 U < 36 U < 3.1 U < 3.1 U

Isodrin ND 0(19 < 64 U < 33 U < 74 U < 6.4 U < 6.3 U

Methoxychlor 14] 1/9 < 310 U < 160 U < 360 U < 31 U < 31 U

4,4-DDD 1400 6(19 1400 64 19 33 1 39 74 J < 6.4 U < 6.3 U

4,4-DDE 400 2f19 400 64 < 33 U < 74 U < 6.4 U < 6.3 U

4,4-DDT 4] J 3(19 22 64 J < 33 U 48 74 J < 6-4 U < 6.3 U

Technical Chlordane ND 019 c 120 U < 65 U < 140 U < 12 U < 12 U

Toxaplhene ND 019 c 630 U c 330 U c 730 U < 63 U < 62 U

INORGANICS (mglkg)

Alumninum 8760 1I1 8760 18.1

Antimony 0.33 1 / 1 0.33 0.33

Arsenic 25.2 1 / 1 25.2 0.91

Barium 85.8 1/1 85.8 0.91

Beryllium 13 i I I 1.3 0.36

Boron 3.5 I fI 3.5 4.5

Cadmium ND O(I < 0.33 U

Calcium 3790 II 3790 9.i

Chromium 28.1 II 28.1 0.91

Cobalt 16.4 I1f 16.4 0.45

Copper 14.8 I I 1 14.1 0.91

iron 38600 [It 38600 4.5

Lead 33.7 I(1 33.7 0.45

Magnesium 2530 1I1 2530 9.1

Manganese 1180 If I 1180 4.5

Mercury 0.036 I 1 I 0.036 0.044 1 1
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TABLE 4-10
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-DA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AJUS-OA07-025-SD-02 AUS-OA07-025-SD-04 AUS-OAO7-025-SD-OX AUS-OA07-063-SD-OX AUS-OA07-064-SD-OX AUS-OA07-065-SD-02

DATE COLLECTED March20, 2001 March 20,2001 March 20, 2001 March 19, 2001 March 20, 2001 March 20, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

Nickel 13 1/1 13 0.91

Potassium 497 1 / I 497 45.4

Selenium 1.8 III 1.8 0.45

Silver ND 0/I < 0.45 U

Sodium 1090 11 1090 90.7

Thallium ND 0/1 < 1.1 U

Vanadium 65.1 1/1 65.1 0.45

Zinc 144 1/1 144 0.91

Nots:

ND = Not Detected
RL = Reporting Limnit
Qual = Qualifier

jS/kg = microgrmus per kilogram
mglkg = milligrams per kilogram

J = Estimated

U = Nondetect

ULJ=Estimated Nondetect
The calculation of detection frequency does not include results from reanalyzed
samples.
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TABLE 4-10
SUMIMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-OAW7)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-065-SD-OX AUS-OA07-066-SD-OX AUS-OA07-067-SD-02 AUS-OA07-067-SD-OX AUS-OA07-068-SD-02 AUS-OA07-068-SD-OX

DATE COLLECTED March20, 2001 March 20, 2001 March 20, 2001 March 20, 2001 March 20, 2001 March 20,2001

Maximum Frequency Result RL Qua] Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

VOLATILE ORGANIC COMPOUNDS (pg/kg)

1,1, I-Trichloroethane ND 0/4 < 5 U

1,1,2.2-Teuachloroethane ND 0/4 < 5 U

1,1,2-Trichloroethane ND 0/4 < 5 U

Il-Dichloroethane ND 014 < 5 U

1.l-Dichloruethene ND 0/4 < 5 U

1,2-Dichloroethane ND 0/4 < S U

1,2-Dichloropropane 10 214 < 5 U

2-Butanone ND 0/4 < 5 U

2-Hexanone ND 0/4 < 5 U

4-Methyl-2-Pentanone ND 0/4 < 5 U

Acetone ND 0/4 < 5 U

Benzene ND 0 /4 < 5 U

Bromsodichloromethane ND 0/4 c 5 U

Bronnoform ND 0 / 4 < 5 U

Brornomethane ND 014 < 5 U

Carbon Disulfide ND 014 < 5 U

Cafoon Tetrachloride ND 0/4 < 5 U

Chlorobenzene ND 0/4 < 5 U

Chloroethane ND 0/4 < 5 U

Chloroform ND 014 < 5 U

Chloromethane ND 0/4 < 5 U

cis-1,2-Dichloroethene ND 014 < 5 U

cis-1.3-Dichloropropene ND 0 /4 < 5 U

Dibranochloromethane ND 0/4 < 5 U

Ethylbenzene ND 0/4 < 5 U

Methyleiie Chloride ND 0/4 < 5 U

In-Ilexarue ND 0/4 < 5 U

Styrene ND 0/4 < 5 U

Tetrachlroethene ND 0/4 < 5 U

Toluene ND 0/4 < 5 U

trans- 1,2-Dichloroethene ND 0/4 < 5 U

trans-1,3-Dichlnropropene ND 014 < 5 U

Trichlorceiene ND 0/4 < 5 U

Vinyl Chloride ND 014 < 5 U

Xylene (total) ND 014 < 5 U
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TABLE 4-10
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-065-SD-OX AUS-OA07-066-SD-OX AUS-0A07-067-SD-02 AUS-OA07-067-SD-OX AUS-OA07-068-SD-02 AUS-0A07-068-SD-OX

DATE COLLECTED March 20, 2001 March 20, 2001 March 20, 2001 March 20,2001 March 20, 2001 March 20. 2001

Maximunm Frequency Result RL Qua] Result RL Qual Result RL QUaI Result RL Quall Result RL Quat Result RL Qual

SEMIVOLATILE ORGANIC COMPOUNDS (")kg)

1 ,2,4-Trichlorobenzene ND 0 / 1

1,2-Dichlorooenzene ND 0/1

1,3-Dich]orobenzene ND oi

1,4-Dichlorobenzene ND O/I

22-Oxybis(l-chloro)propane ND 0/1

2,4,5-Trichiorophenol ND 0/1

2,4,6-Trichlorophenol ND 0/I

2,4-Dichlorophenol ND o/i

2,4-Dinethylphenoi ND 0/i

2,4-Dinitrophenol ND 0/1

2,4-Dinitrotoluene ND 0/ I

2,&Dinitrotoluene ND O/I

2-Chlnronaphthalene ND 0/ 1

2-Chlorophenol ND O/1

2-Methylnaphthalene ND O 1I

2-Methylphenol (o-cresol) ND 0/ 1

2-Nitroanilinc ND O11

2-Nitrophenol ND OIl

3,3-Dichlorobenzidine ND 3 t 1

3-Nitroaniline ND 0oi

4,6-Dinitro-2-rnethylpheno! ND Oil

4-Bromophenyl-phenylether ND 0/I

4-Chlnro-3-methylphenol ND Oil

4-Chloroaniline ND oil

4-Chlorophenyl-phenylether ND o/I

4*Methylplicmol (p-cresoll ND oil

4-Nitroaniline ND o/I

4-Nitrophenol ND o/I

Aceeraphthene ND 0/ 1

Acenaplihylene ND O f]

Aritlraicene ND Oi l

Benzo(a)anthracene ND O13I

Benzo(a)pyrene ND Ol.

Benzo(b)fluoraaihne ND 0 f I I
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TABLE 4-10
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-065-SD-OX AUS-OA07-066-SD-OX AUS-OA07-067-SD-02 AUS-OA07-067-SD-OX AUS-0A07-068-SD-02 AUS -0A07-06 S-S D-OX

DATE COLLECTED March 20, 2001 March 20, 2001 March 20,2001 March 20, 2001 March 20, 2001 March 20, 2001

Maximum Frequency Result RL Qua] Result R1 Qual Result RL Qual Result RL Qual Result RL Qua] Result RL Qual

Benzo(ghi)perylene ND 0 / 1

Beuzo~ckfluoranthene ND 0 / 1

bis(2-Choroethaxy)methane ND 0/ I

bis(2-Chborocthy1)ether ND 0/1

bis(2-Ethylhesyl)phthalate ND 0/1

Butylbenzylphthalate ND 0oi

Carbazole ND 0/1

Chryscne ND 0oi

Di-n-butyiphthalale ND of]

Di-n-octylphthalate ND 0/1

Dibenzahaanthraceue ND Oil

Dibenzofaran ND Of 1

Diethysphthalate ND o fI

Dinerhylphthalate ND O fI

Fluoranithene ND O/I

Fluorene ND 0 i/

Hexachlorobenzeue ND Ofi

Hexachoirobutadiene ND O/I

Hexachlorocyclopentadiene ND 0 /1

Hexachloroethane ND Ofi

Iudeno(1,2,3-cd)pyrene ND O /I

Isophorone ND OfI

N-Nitros-di-n-propy]amine ND 0 / 1

N-Ninrosodiphenylamibe ND O/I

Naphthalene ND O fl

Nltrobenzene ND 0 fI

Pentach]orophenol ND 0 /I

Phenanthrene ND OfI

Phenol ND 0 fI

Pyrene ND 0 fi

PESTICIDES (ORGANOCHLORINE) qsgkg)

Aldrin 64 41 19 < 31 U < 3 U < 3 U < 3.1 U < 16 U < 17 U

Alpha-BHC ND 0o19 < 31 U < 3 U < 3 U < 3.1 U < 16 U < 17 U

Alpha-Chlordane ND 0(19 < 31 U < 3 U < 3 U < 3.1 U < 16 U < 17 U

beta-BHC ND 0(19 c 31 U c 3 U < 3 U 3.1 U < 16 U < 17 U

delta-BHC ND 0 (19 < 31 U < 3 U < 3 U < 3.1 U < 16 U < 17 U
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TABLE 4-10
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-065-SD-0X AUS-OA07-066- SD-OX AUS-0A07-067-SD-02 AUS-OAO7-067- SD-OX AUS-0A07-068-SD-02 AUS-0A07-068-SD-0X

DATE COLLECTED March 20, 2001 March 20,2001 March 20, 2001 March 20, 2001 March 20, 2001 March 20,2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qua1 Result RL Qua] Result RL Qua] Result RL Qual

Dieldnri 16 1/19 < 63 U < 6.1 U < 6.1 U < 6.4 U < 33 U < 35 U

Endosulfanl ND 0/19 < 31 U < 3 U < 3 U < 31 U < 16 U < 17 U

Endosulfan l ND 0/19 < 63 U < 6.1 U < 6.1 U < 6.4 U < 33 U < 35 U

Enadosulfansulfate ND 0f19 < 63 U < 6.1 U < 6.1 U < 6.4 U < 33 U < 35 U

Endrin ND 0f19 < 63 U < 6.1 U < 6.1 U < 6.4 U < 33 U < 35 U

Endrin aldehyde ND 0f19 < 63 U < 61 U < 6.1 U < 64 U < 33 U < 35 U

Endrinaketone ND 0f19 < 63 U < 6.1 U < 6.1 U < 6.4 U < 33 U < 35 U

gamma-BHC (Lindane) ND 0/19 < 31 U < 3 U < 3 U < 3.1 U < 16 U < 17 U

gamma-Chlordane ND 0f19 < 31 U < 3 U < 3 U < 3.1 U < 16 U < 17 U

Heptachlor ND 0(19 < 31 U < 3 U < 3 U c 3.1 U < 16 U < 17 U

Heptachlorepoxide ND 0/ 19 < 31 U < 3 U < 3 U < 3.1 U < 16 U < 17 U

Hexachlorobenzene ND 0/19 < 31 U < 3 U < 3 U < 3.1 U < 16 U < 17 U

Isodrin ND 0/ 19 < 63 U < 6.1 U < 6.1 U < 6.4 U < 33 U < 35 U

Methoxychlor 14! 1/19 < 310 U < 30 U < 30 U 14 31 J < 160 U < 170 U

4,4-DDD 1400 6(19 < 63 U < 6.1 U < 6.1 U 2.9 6.4 J < 33 U < 35 U

4,4-DDE 400 2/19 < 63 U < 6.1 U < 6.1 U < 6.4 U < 33 U < 35 U

4,4-DDT 48] 3(19 < 63 U < 6.1 U < 6.1 U 4.7 6.4 J < 33 U < 35 U

TechrnicalChlordane ND 0/ 19 < 120 U < 12 U < 12 U < 12 U < 64 U < 68 U

Toxaphene ND 0/19 < 620 U < 59 U < 60 U < 62 U < 330 U < 340 U

INORGANICS (mg/kg)

Aluminum 8760 1/1

Antimony 0.33 1 / 1

Arsenic 25.2 1/1

Barium 85.8 [it

Beryllium 1.3 III.

Boron 3.5 I1I.

Cadmium ND 0o1

Calciuam 3790 It I

Chromium 28.1 I fI

Cobalt 16.4 11I

Copper 14.8 1 / I

Iron 38600 If1

Lead 33.7 1/I

Magnesium 2530 11

Manganese 1180 IfI

Mercury 0.036 IfI
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TABLE 4-10
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-065-SD-OX AUS-OA07-066-SD-OX AUS-OA07-067-SD-02 AUS-OA07-067-SD-OX AUS-OA07-06S-SD-02 AUS-CA07-068-SD-OX

DATE COLLECTED March 20, 2001 March 20, 2001 March 20, 200 1 March 20 2001 March 20, 2001 March 20, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

Nickel 13 11I

Potassium 497 1I1

Selenium 1.8 1i1

Silver ND 0/I

Sodium 1090 1 i I

Thallium ND 0/ 1

Vanadium 65.1 1/1

Zinc 144 I1 I

Notes:

ND = Not Detected

RL = Reporting Limit

Qual = Qualifier

pg/g = micrograms per kilogram

mg/kg = milligrams per kilogram

I = Estimated

U = Nondetect

UJ = Estimated Nondetect

The calculation of detection frequency does not include results from reanalyzed

samples.
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TABLE 4-10
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-069-SD-OX AUS-OA07-079-SD-OX AUS-OA07-080-SD-OX AUS-OA07-OS1-SD-02 AUS-OA07-08 1-SD-OX AUS -OA07-R25-SD-04

DATE COLLECTED March 20, 2001 March 19, 2001 March 19,2001 March 19. 2001 March 19, 2001 May 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Quai Result RL Qual Result RL Qua]

VOLATILE ORGANIC COMPOUNDS (pg/kg)

I,.-Trichloroethane ND 014

I,E,2,2-Tetrachloroethane ND 014

1,1,2-Trichhroethane ND 0/4

Il-Dichloroerhane ND 0/4

IJ-Dichloroethene ND 0/4

1,2-Dichloroethane ND 0/4

1,2-Dichloropropa'ae 10 2/4

2-Butanonie ND 0/4

2-Hexanone ND 014

4-Meiliyl-2-Pentanone ND 0/4

Acetone ND 0/4

Benzene ND 0/4

Bromodichioromneftbae ND 0/4

Brornoform ND O/4

Brornomethane ND 0/4

Carbon Disulfide ND 0 14

Carben Tetrachloride ND 0 14

Chlorobenzene ND 0/ 4

Chloroetlane ND 0 /4

Chloroform ND 0 / 4

Chloromeihane ND 0/4

cis-1.2-Dichloroethene ND 0 /4

cis-1,3-Dichloropropene ND 0/4

Dibromochloromethane ND 0 / 4

Ethylbenzene ND 0 /4

Methylene Chloride ND 0/4

n-Hexane ND 0/4

Styrene ND 0/4

Tetrachloroethene ND 0/4

Toluene ND 0 / 4

trans-1,2-Dichieroethene ND 0/4

hans-1,3-Dichioropropene ND 0/4

Tricheroetauene ND O/4

Vinyl Chloride ND 014

Xylene (toal) ND 0 1 4 _ _ _
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TABLE 4-10
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-0A07)

ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-069-SD-0X AUS-OA07-079-SD-OX AUS-0A07-080-SID-OX AlUS-0A07-08 1-SD-02 AUS-OA07-08 1-SD-OX AUS-0A07-R25-SD-04

DATE COLLECTED March 20, 2001 March 19.2001 March 19, 2001 March 19, 2001 March 19,2001 May 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

SEMJVOLATHLE ORGANIC COMPOUNDS {pg/kg)

1,2,4-Trichlorobenzene ND 0fi1

1,2-Dichlorobenzene ND 01

1,3-Dichlorobenzene ND Oil

1,4-Dichlorobenzene ND 0fI

2,2-Oxybis(l -chloro)propane ND 0 i1

2,4,5-Trichiorophenel ND 0 fI

2,4,6-Trichierophenol ND 0 fI

2,4-Dichlorophenol ND 0 I I

2,4-Dimethylphenol ND 0 f I

2,4-Dinitrophenol ND 0 I I

2,4-Dinkitrotoluene ND 0 i t

2,6-Dinirotoluene ND 0 I 1

2-Chloronaphbalene ND 0 I I

2-Chlorophenol ND 0e 1

2-Methyliaphthalene ND 0 / 1

2-Methylphenol (o-cresol) ND 0G 1

2-Nitroaniline ND 0/1

2-Niusphenol ND 0/ 1

3,3-Dichlorobcnzidine ND 0/ 1

3-Nitroaniline ND 0/I1

4,6-Diniitro-2-ntbylphenol ND 0/I1

4-Bromphenyl-phenylether ND 0 I 1

4-Chloro-3- rithylphenol ND 0/1

4-Chloroaniline ND 0 I 1

4-Chlorophenyl-phenylether ND 0/I1

4-Methylphenol (p-cresol) ND 0/ I

4-Nitroaniline ND 0 i I

4-Nitrophenol ND 0/ 1

Acenaphthene ND 0/I

Acenaphthylene ND 0 /1

Anthracene ND 0 /1

Benzo(a)anthramene ND 0 fI

Benzo(a)pyrene ND 0 fI

Benzo(b)fluoranthene ND 0 It I
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TABLE 4-10
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-069-SD-OX AUS-OA07-079-SD-OX AUS-OA07 -080-S D-OX AUS-OA07-08 I -SD-02 AUS-0A07-08 1-SD-OX hUS -O A07-R 25-S D-04

DATE COLLECTED March 20,2001 March 19, 2001 March 19, 2001 March 19, 2001 March 19,2001 May 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

Berzo(ghi)pery]ene ND 0I

BenzoQk~fluorarahene ND 0o I

bis(2-Chloroethoxy)rnetlane ND 0(I1

bis(2-Chloroethyl)kther ND 0of

bis(2-Ethylhexyl)phthaiate ND 0 1I

Butylbenzylphthalate ND 0/1

Carbazoue ND 0(1

Clrysene ND 0/i

Di-n-butylphthalate ND 0/1

Di-n-octylphtlialate ND 0/ 1

Dibenz(ah)anthracene ND 0/1

Dibenzofuran ND 0 / I

Diethylphthalate ND 0o1

Dirnethylphthalate ND 0oI

Flaoranthene ND 0 fI

Fluorene ND 0 I

Hexachblrobenzene ND 0i1

Hexach]orobutadiene ND 0/ 1

fHexachblrocycloperltadiene ND 0 I

Hexachloroethane ND 0/I

Indeno({,2,3-cd)pyrene ND 0/1

Isophorone ND 0/1

N-Nitroso-din-propylarnine ND 0/1

N-Nitrosodiphenylanine ND 0 /I

Naphthalene ND 0 1i

Nitrobenzene ND 0 fI

Pentachlorophenol ND 0 I

Phenanthrene ND 0 Il

Phenol ND Oil

Pyrene ND 0/1

PESTICIDES (ORG ANOCHLORINE) (pL/W

Aldrin 64 4(19 c 3 U < 3.3 U < 3.3 U < 37 U < 37 U S.1 3 3

Alpha-BEC ND 0f19 < 3 U < 3.3 U < 3.3 U c 37 U < 37 U < 3 U

Alpha-Chlordaae ND 01t9 < 3 U < 3.3 U < 3.3 U < 37 U < 37 U < 3 UJ

beta-BEC ND 0/19 < 3 U < 3.3 U < 3.3 U < 37 U < 37 U < 3 U

delta-BHC ND 0(19 < 3 U < 3.3 U < 3.3 U < 37 U < 37 U < 3 U
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TABLE 410
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-6A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-069-SD-OX AUS-OA07-079-SD-OX AUS-OA07-080-SD-OX AUS-OA07-08 1-SD-02 AUS-OA07-08 1-SD-OX AUIS-OA07-R25-SD-04

DATE COLLECTED March 20, 2001 March 19, 2001 March I 9,2001 March 19,2001 March 19, 2001 May 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Quai Result RL Qual

Dieldrin 16 1119 < 6.2 U < 6.8 U < 6.8 U < 75 U < 75 U 16 6.1

Endosulfan I ND 0119 < 3 U < 3.3 U < 3.3 U < 37 U < 37 U < 3 UJ

Endosulfan l ND 0/19 < 6.2 U < 6.8 U < 6.8 U < 75 U < 75 U < 6.1 U

Endosulfansulfate ND 0/19 < 6.2 U < 6.8 U < 6.8 U < 75 U < 75 U < 6.1 U

Endrin ND 0/19 < 6.2 U < 6.8 U < 6.8 U < 75 U < 75 U < 6.1 UJ

Endrin aldehyde ND 0 /19 < 6.2 U < 6.8 U < 6.8 U < 75 U < 75 U < 6.1 U

Encdrinketone ND 0/19 < 6.2 U < 6.8 U < 6.8 U < 75 U < 75 U < 6.1 U

gammfna-BHC(Lidane) ND 019 < 3 U < 3.3 U < 3.3 U < 37 U < 37 U < 3 U

gamruna-Chlordaee ND 019 < 3 U < 3.3 U < 3.3 U < 37 U < 37 U < 3 UJ

Heptachlor ND 019 < 3 U < 3.3 U < 3.3 U < 37 U < 37 U < 3 U]

Heptachiorepoxide ND 0/ 19 < 3 U < 3.3 U < 3.3 U < 37 U < 37 U < 3 UE

[exachlombenzene ND 0/19 < 3 U c 3.3 U < 3.3 U < 37 U < 37 U < 3 U

Isodrin ND 0/ 19 < 6.2 U < 6.8 U < 6.8 U < 75 U < 75 U < 6.1 U

Metboxychlor 14J 1/19 < 30 U < 33 U < 33 U < 370 U < 370 U < 30 U

4,4-DDD 1400 6/19 < 6.2 U < 6.8 U < 6.8 U < 75 U < 75 U 62 61

4,4-DDE 400 2/19 < 6.2 U < 6.8 U < 6.8 U c 75 U < 75 U 8.3 6.1

4,4-DDT 48J 3/19 < 6.2 U < 6.8 U < 6.8 U < 75 U < 75 U < 6.1 U

TechnicalChlordane ND 0/19 < 12 U < 13 U < 13 U < 150 U < 150 U < 12 U

Toxaphene ND 0/19 < 61 U < 67 U < 66 U < 740 U < 730 U < 60 U

INORGANICS (mg/kg

Alumrinum 8760 8 / I

Antimony 0.33 I I I

Arsenic 25.2 11I

Barium 85.8 1 1 I

Beryllium 1.3 1II

Boron 35 1/1

Cadmium ND Oi

Calcium 3790 1 f I

Chroimium 28.1 III

Cobalt 16.4 1II

Copper 14.8 1 / I

Irons 38600 iII

Lead 33.7 1/1

Magnesium 2530 1 1 I

Manganese 11SO I I I

Mercury 0.036 11 I
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TABLE 4-10
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 {AUS-OA67
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-069-SD-OX AUS-OA07-079-SD-OX AUS-4A07-00-S D-OX AUS-OA07-08 1-SD-02 AUS-OA07-OS 1-SD-OX AUS-OA07-R25-SD-04

DATE COLLECTED March 20, 2001 March 19, 2001 March 19, 2001 March 19, 2001 March 19, 2001 May 22, 2001

Maximum Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

Nickel 13 III

Potassium 497 1 / I

Selenium 1.S I/I I

Silver ND 0/1

Sodium 1090 I / I

Thallium ND 0 /1

Vanadium 65.1 I i t

Zinc 144 1[1 t
Notes:

ND = Not Detected

RL = Reporting Li It

Qual = QualiFier

pug/kg = micrograns per kilogram

mglkg = Itl igrams per kilograrn

J = Estimated

U =Nondetect

UJ = Estimated Nondeect

The calculation of detection frequency does not include results from reanalyzed

samples.
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TABLE 4-10
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07- 15-SD-02 AUS-OA07- 139-SD-OX

DATE COLLECTED March 20, 2001 March 19, 2001

Maximum Frequency Result RL Qual Result RL Qual

VOLATILE ORGANIC COMPOUNDS (pglkg)

1,1,-Trichloroethaite ND 0/4 < 6 U

1,1,2,2-Tetrachloroethane ND 0/4 < 6 U

1,1,2-Tnchloroethane ND 0/4 < 6 U

1,1-Dichlorxethane ND 014 < 6 U

1,I-Dichloroethene ND 0 /4 < 6 U

1,2-Dichloroethae ND 0/4 < 6 U

1,2-Dichloropropane 10 2/4 10 6

2-Butanone ND 0/4 < 6 U

2-Hexanone ND 0/4 < 6 U

4-Methyl-2-Pentanone ND 0/4 < 6 U

Acetone ND 0/4 < 22 U

Benzene ND 0/4 < 6 U

Bromnodichloromrethane ND 0 /4 < 6 U

Bramofonn ND 0/4 < 6 U

Bromnomethane ND 0/4 < 6 U

CwboonDisutfide ND 0/4 < 6 U

CarbonTetrachloride ND 0/4 < 6 U

Chlorobenzene ND 0/4 c 6 U

Chloroethlane ND 014 c 6 U

Chloroform ND 0/4 < 6 U

Clloromiiethitc ND 0/4 < 6 U

cis-1,2-Dichlaroetheiie ND 0/4 < 6 U

ds-1,3-Dichloropropene ND 0/4 < 6 U

Dibroomochlorornethane ND 0/4 < 6 U

Ethylbenzene ND 0/4 < 6 U

Methylene Chloride ND 0 / 4 < 6 U

n-Hexane ND 0/4 < 6 U

Styrene ND 0 /4 < 6 U

Tetrachloroethene ND 0 14 < 6 U

Toluene ND 0/4 < 6 U

arans-1,2-Dichloraothene ND 014 < 6 U

trans-1,3-Dichloropropene ND 014 < 6 U

Trichloroethene ND 0/4 < 6 U

Vinyl Chloride ND 0/4 < 6 U

Xylene (total) ND 0/4 < 6 U
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TABLE 410
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID A US-OA07- 1 15-SD-02 AUS-OA07- 139-SD-OX

DATE COLLECTED March 20, 2001 March 19, 2001

Maximum Frequency Result RL Qual Result RL Qual

SEMIVOLATILE ORGANIC COMPOUNDS (pg/kg)

1,2.4-Trichlorobenzeiie ND o (1

1,2-Dichlorobenzene ND Oil

1,3-Dichlorobenzene ND Oi1

1,4-Dichlorobenzene ND 0/I

2,2-Oxybisa(-chnoro)propane ND 0/1

2,4,5-Trichlormphenol ND 0 / I

2,4,6-Trichlorophenol ND 0 / I

2,4-Dichlorophenol ND 0 /I

2,4-Dirmethylphenol ND O lt

2,4-Dinisrophenol ND Oil

2,4-Dinitrotolucne ND O l1

2,6-Dinitrotoluene ND O /1

2-Chloronaphithalcne ND O fi

2-Chlorophenol ND of 1

2-MethyInaphthalene ND o0I

2-Meshylphenol (o-cssol) ND 0O1

2-Nitroaniline ND 0 /1

2-Nitropleniol ND 0/1

3,3-Dichlorobenzidi'se ND 0/1

3-Nitroaniline ND 0/1

4,6-Dinitro-2-inetlylphenol ND 0/1

4-Brocnoplicilyl-plheniyletlier ND 0 / I

4-Chloro-3-methylphenot ND 0 f I

4-Chloroaniline ND Ofil

4-Chlorophenyl-phenylether ND O fI

4-Methylphe3ll (p-cresol) ND OfI

4-Nitroanidine ND Of(

4-Nitrophenol ND OfI

Acenaphthene ND Ol1

Acenaphthylene ND O/1

Anthracene ND Oil

Benzo(a)anthracene ND O/1

Benzo(a)pyrene ND Oil

Benzo(bfluoeanthene ND 0/1
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TABLE 4-10

SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-1 15-SD-02 AUS-OA07-139-SD-OX

DATE COLLECTED March 20, 2001 March 19,2001

Maximum Frequency Result RL Qual Result RL Qual

Benzo(ghji)perylene ND O i1

Benzo(k)fluoranthene ND O i 1

bis(2-Chloroethoxy)rnethane ND 0/1

bisW-Chlomeothyl)ether ND 0/1

bis(2-Ethylhexyl)phthalate ND Oi1

Bultylbenzy]phthalate ND 0Oi

Carbazole ND 0/1

Chrysene ND O/I

Di-n-butylphlthalate ND 0/1

Di-n-octylphthalate ND 0/1

Dibenz~a,h)anthracene ND O/l

Dibenzofuran ND 0/I

Diethylphthalate ND 0 / 1

Dirnetlylphlthalate ND O/I

Fluoranthene ND 0 /I 

Fluorene ND 0/1

I exaclulorohcci7enc ND 0 / 1

Hexachlorobutadiene ND O I/

Hexachlorocyclopentadiene ND O f I

Hexachloroethane ND O / I

Indeno(1,2,3-cdlpyreue ND OfI

Isophorone ND 0 f I

N-Nitroso-di -n-propyl ain ne ND 0 (I

N-Nitrosodiphenylanrine ND O i 1

Naphthalene ND 0/1

Nitrobeuzene ND O /1

Pentachlorophenol ND O i1

Phenu1lthrnIue ND 0I I

Phenol ND 01I

Pyrene ND 0 / I

PESTICIDES (ORGANOCHLORINE) (pgflg)

Aldnn 64 4( 19 < 33 U

Alpha-BHC ND 019 < 3.3 U

Alpha-Chiordane ND 0(19 < 3.3 U

beta-BHC ND 0(19 < 33 U

delta-BHC ND 0(19 < 3.3 U
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TABLE 4-10
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-A07- 11 5-SD-02 AUS-0A07-139-SD-OX

DATE COLLECTED March 20, 2001 March 19, 2001

Maximum Frequency Result RL Qual Result RL Qual

Dieldrin 16 1/19 < 6.7 U

Endosulfan I ND 0 119 < 3.3 U

Endosulfanil ND 0/19 < 6.7 U

Endosulfan sulfate ND 0/19 < 6.7 U

Endrin ND 0/19 < 6.7 U

Endrin aldehyde ND 0 /19 < 6.7 U

Endrin ketone ND 0/19 < 6.7 U

gamma-BHC (Lindane) ND 0119 < 3.3 U

gamma-Chlordanc ND 0/ 19 < 3.3 U

Heptachlor ND 0/ 19 < 3.3 U

Heptachlorepoxide ND 0/19 < 3.3 U

Hexachlorobenzene ND 0/19 < 3.3 U

Isodrin ND 0119 c 6.7 U

Methoxychior 141 1 /19 < 33 U

4,4-DDD 1400 6/ 19 < 6.7 U

4,4-DDE 400 2/ 19 < 6.7 U

4,4-DDT 48 J 3 /19 < 6.7 U

Technical Chlordane ND 0 /19 < 13 U

Taxaphene ND 0/ 19 < 66 U

INORGANICS (mg/k

Aluminum 8760 1 / I

Antimony 0.33 1 / I

Arsenic 25.2 II

Barium 85.8 1 f I

Beryllium 1.3 1l1

Boron 3.5 UIf

Cadmium ND 0o1

Calcium 3790 1 / I

Chromium 28.1 1 I I

Cobalt 16.4 I I

Copper 14.8 1/1

Iron 38600 1 f 1

Lead 33.7 1 f 1

Magnesium 2530 1 I I

Manganese 1180 1 f 1

Mercury 0.036 1 f I
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TABLE 410
SUMMARY OF ANALYTICAL RESULTS FOR SEDIMENT SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07- 115-SD-02 AUS-OA07-139-SD-OX

DATE COLLECTED March 20. 2001 March 19. 2001

Maximumn Frequency Result RL Qual Result RL Qual

Nickel 13 1/1

Potassium 497 I I I

Selenium 1.8 1/I

Silver ND OtI

Sodium 1090 II

Thallium ND 0 /1

Vanadium 65.1 IfI

,Zinc 144 i/ I1

Notes:

ND = Not Detected

RL = Reporting Limit

Qual = Qualifier

tgfkg = micrograms per kilogram

rag/kg = milligrams per kilogram

J = Estimated

U = Nandetect

U) = Estimated Norsdetect

The calculation of detection frequency does not include results froin reanalyzed

samples.
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TABLE 4-11
SUMMARY OF ANALYTICAL RESULTS FOR THE SURFACE WATER SAMPLE

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-025-SW-00

DATE COLLECTED March 20, 2001

Maximum Frequency Result RIL Qual

PESTICIDES (ORGANOCHLORINE) (p&/L)

Aldrin ND 0/1 c 0.027 U

Alpha-BHC ND 0/1 c 0.027 U

Alpha-Chlordane ND 0/1 c 0.027 U

beta-BHC ND 0/1 c 0.027 U
delta-BHC ND 0/1 c 0.027 U

Dieldrin ND Oi1 C 0.054 U

Endosulfan I ND 0/1 c 0.027 U
Endosulfan 11 ND 0/1 c 0.054 U
Endosulfan sulfate ND 0/i c 0.054 U

Endrin ND 0/i c 0.054 U
Endrin aldehyde ND 0/ < c 0.054 U
Endrin ketone ND 0 /I c 0.054 U

gamma-BHC (Lindane) ND 0/ 1 c 0.027 U

gamma-Chiordane ND 0/1 c 0.027 U
Heptachlor ND 0/1 c 0.027 U

Heptachlor epoxide ND 0/1 < 0.027 U

Hexachlorobenzene 0.027 1/1 0.027 0.027

Isodrin ND 0/1 c 0.054 U

Methoxychlor ND 0/1 c 0.27 U

4,4-DDD ND 0/1 c 0.054 U

4,4-DDE ND Oi c 0 054 U
4,4-DDT ND 0/1 c 0.054 U
Technical Chlordane ND 0/1 c 0.11 U

Toxaphene ND 0/i c 0.54 U
INORGANICS (pgIL)

Aluminum 625 Ill 625 200

Antimony ND 0/1 c 3 U

Arsenic ND 0/I c 10 U
Barum 80.9 1/1 80.9 10
Beryllium ND 0/I c 4 U

Boron 20.9 1/1 20.9 SO

Cadmium ND 0/I c 2 U

Calcium 77100 11 77100 100
Chromium ND 0/I c 10 U

Cobalt ND 0/I c 5 U
Copper ND 0/I c 10 U
Iron 493 1 /1 493 50
Lead ND 0/I c Z U
Magnesium 33500 I/1 33500 100

Manganese 180 111 180 10
Mercury ND 0/1 c 0.2 U

Nickel ND 0/I c 10 U

Potassium 1110 1/1 1110 500
Selenium ND 0/I c 5 U

Silver ND 0/I c 5 U

Sodium 34200 1 /1 34200 1000
Thallium ND 0/I c 10 U
Vanadium 2.1 1/I 2.1 5
Zinc 19.3 . / 19.3 10

Notes:
ND = Not Detected
RL - Reporting Limit
Qual - Qualifier
(AgaL) -micrograms per liter
J E Estimated, U = Nondetect, U3 = Estimated Nondetect
The calculation of detection frequency does not include results from reanalyzed samples.
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TABLE 4-12

SUMMARY OF ANALYTICAL RESULTS FOR DUST SAMPLES

AREA 7 (AUS-OA07)

ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-096-DUST AUS-0A07-097-DUST AUS-OA07-098-DUST AUS-OA07-099-DUST

DATE COLLECTED March 21, 2001 March 21, 2001 March 21, 2001 March 21, 2001

Maximum Frequency Result RL Qua] Result RL QuMl Result RL Qual Result RL Qua]

PESTICIDES (ORGANOCIILORINE) (pg/kg)

Aldrin 5300000 4/4 21000 1300 5300000 260000 14000 4900 4000 1300

Alpha-BHC ND 0/4 < 1300 U < 52000 U < 4900 U < 1300 U

Alpha-Chlordane ND 0/4 < 1300 U < 52000 U < 4900 U < 1300 U

beta-BHC ND 0/4 < 1300 U < 52000 U < 4900 U < 1300 U

delta-BHC ND 0/4 < 1300 U < 52000 U < 4900 U < 1300 U

Dieldrin 460000 4 /4 54000 2700 460D00 110000 160000 10000 7500 2600

Endosulfan I ND 0 /4 < 1300 U < 52000 U < 4900 U c 1300 U

Endosulfan II ND 0/4 sC 2700 U < 110000 U < 10000 U < 2600 U

Endosulfan sulfate ND 0 f 4 < 2700 U < 110000 U < 10000 U < 2600 U

Endrin 45000 3 / 4 5100 2700 < 110000 U 45000 10000 1200 2600 J

Endrin aldehyde ND 0/4 < 2700 U < 110000 U < 10000 U < 2600 U

Endrinketone 150000 4/4 18000 2700 1500W0 110000 38000 10000 3700 2600

gamma-B1HC(Lindane) ND 0/4 < 1300 U < 52000 U < 4900 U < 1300 U

gamma-Chlordane ND 0/4 < 1300 U < 52000 U < 4900 U < 1300 U

Heptachlor ND 0/ 4 < 1300 U < 52000 U < 4900 U < 1300 U

Heptachlor epoxide ND 0/4 < 1300 U < 52000 U < 4900 U < 1300 U

Hexachlorobenzene ND 0/4 < 1300 U < 52000 U < 4900 U < 1300 U

Isodrin 2100 J 2 / 4 2100 2700 J < 110000 U < 10000 U 910 2600 J

Methoxychlor ND 0/4 < 13000 U < 520000 U < 49000 U < 13000 U

4,4-DDD ND 0/4 < 2700 U < 110000 U < 10000 U < 2600 U

4,4-DDE ND 0 /4 < 2700 U < 110000 U < 10000 U < 2600 U

4,4-DDT 39000J 3/4 3200 2700 39000 110000 J 12000 10000 < 2600 U

Technical Chlordane ND 0 /4 < 5200 U < 210000 U < 20000 U < 5000 U

Toxaphene ND 0/4 < 26000 U < 1100000 U < 99000 U < 25000 U

Notes:

ND = Not Detected

RL = Reporting Limit

Qual = Qualifier

F±gfkg = micrograms per kilogram

J = Estimated, U = Nondetect, UJ = Estimated Nondetect

The calculation of detection frequency does not include results from reanalyzed

samples.
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TABLE 4-13
SUMMARY OF ANALYTICAL RESULTS FOR WIPE SAMPLES

AREA 7 (AUS-0A07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-OA07-082-WIPE AUS-OA07-083-WIPE AUS-OA07-034-WIPE AUS-OA07-08 5-WI PE AUS-OA07-086-WIPE AUS-OA07-08 7-WIPE AUS-OA07-08 8-WIPE

DATE COLLECTED March 21, 2001 March 21, 2001 March 21, 2001 March 21. 2001 March 21, 2001 March 21, 2001 March 21, 2001

Maximurn Frequency Result RL Qual Result RL Qual Result RL Qual Result RL Quat Result RL Qual Result RL Qual Result RL Qual

PESTICIDES (ORGANOCHLORINE) (pg/wipe)

Aldrin 720 11114 c 5 U 75 12 IS 2.5 240 25 590 25 3.1 1.2 0.63 0.25

Alpba-BHC ND 0/14 c 5 U < 2.5 U < 2.5 U < 5 U < 2.5 U < 1.2 U < 0.25 U

Alpha-Chlordane ND 0/14 < 5 U < 2.5 U < 2.5 U < 5 U < 2.5 U < 1.2 U c 0.25 U

beta-BHC ND 0/14 < 5 U < 2.5 U < 2.5 U < 5 U < 2.5 U < 1.2 U < 0.25 U

delta-BEC ND 0 /14 < 5 U < 2.5 U < 2.5 U < 5 U < 2.5 U < 1.2 U c 0.25 U

Dieldrin 590 14/14 110 10 190 25 140 25 590 50 590 50 65 10 1.8 0.5

Endosulfanil ND 0/14 < 5 U < 2.5 U < 2.5 U < 5 U < 2.5 U < 1.2 U < 0.25 U

Endosulfan II ND 0 /14 < 10 U < 5 U < 5 U < 10 U < 5 U < 2.5 U < 0.5 U

Endosulfan sulfate ND 0114 < 10 U < 5 U < 5 U c 10 U c 5 U c 2.5 U < 0.5 U

Endrin 99 13/14 18 10 I1 5 23 5 46 10 97 50 5.1 2.5 < 0.5 U

Endrin aldehyde ND O 14 < 10 U < 5 U < 5 U < 10 U < 5 U < 2.5 U < 0.5 U

Endrinketone 200 12f14 19 10 < 5 U 20 5 ISO 10 200 50 15 2.5 1 0.5

garmna-1HlClLindane) ND 0/14 c 5 U c 2.5 U < 2.5 U < 5 U < 2.5 U < 1.2 U < 025 U

gamruna-Chlordane ND 0 /14 < 5 U < 2.5 U < 2.5 U < 5 U < 2.5 U < 1.2 U < 0.25 U

Heptachlor ND O 14 < 5 U < 2.5 U < 2.5 U < 5 U < 2.5 U < 1I2 U < 025 U

Heptachlorepoxide ND 0/14 < 5 U c 2.5 U < 2.5 U < 5 U < 2.5 U < 1.2 U c 0.25 U

Hexachlorobenzene ND O 14 < 5 U < 2.5 U c 2.5 U c 5 U < 2.5 U c 1.2 U < 0.25 U

Isodrin 110 7/14 2.9 10 j 6.6 5 < 5 U 16 10 110 50 < 2.5 U < 0.5 U

Methoxychlor ND 0/14 < 50 U < 25 U c 25 U c SO U < 25 U < 12 U < 2.5 U

4,4-DDD 39 4/14 < 10 U 11 5 < 5 U 19 10 < 5 U < 2.5 U < 0.5 U

4,4-DDE ND 0/14 < 10 U < 5 U < S U < 10 U < 5 U < 2.5 U < 0.5 U

4,4-DDT 59 1/14 3.3 10 1 < 5 U < 5 U 17 10 14 5 4.3 2.5 < 0.5 U

TcdnicallChlordane ND 0/14 < 20 U < 10 U < 10 U < 20 U < 10 U < 5 U < I U

Toxapheie ND 0/14 < 100 U < 50 U < 50 U c 100 U c 50 U < 25 U < S U

Notes:

ND = Not Detected

RL = Reporting Limit

Qual = Qualifier

ug = microgrames

I = Estimated

U = Nondetect

U3 = Estimated Noidetect

The calculation of detection frequency does not include results frain reanalyzed

sanples.
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TABLE 4-13

SUMMARY OF ANALYTICAL RESULTS FOR WIPE SAMPLES

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU

CRAB ORCHARD NATIONAL WILDLIFE REFUGE

FIELD ID AUS-0A07-S09-WIPE AUS -0A07-090-WIPE AUS-OA07-09 1-WIPE AUS-0A07-092-WIPE AUS-OA07-093-WIPE AUS-OA07-094-WIPE AUS-0A07-095-WIPE

DATE COLLECTED March 21, 2001 March 21, 2001 March 21, 2001 March 21, 2001 March 21, 2001 March 21, 2001 March 21, 2001

Maxirmm Frequency Result RL Qual Result RL Qual Result RL Qua] Result Ri_ Quai Result RL Qual Result RL Qual Result RL Qual

PESTICIDES (ORGANOCHLORIN) (jig/wipe)

Aldrin 720 11f14 < 5 U 2.4 25 1 570 25 12 12 J 720 25 < 2.5 U 0.82 0.25

Alpha-BHC ND 0114 < 5 U < 2.5 U < 2.5 U < 12 U < 5 U < 2.5 U < 0.25 U

Alpha-Chlordane ND 0/14 < 5 U < 2.5 U < 2.5 U < 12 U < 5 U < 2.5 U < 0.25 U

beta-BHC ND 0/14 < 5 U < 2.5 U < 25 U < 12 U < 5 U < 2.5 U < 0.25 U

delta-BHC ND 0/14 < 5 U < 2.5 U < 2.5 U < 12 U < 5 U e 2.5 U < 0.25 U

Didldrin 590 14/14 200 25 56 5 380 50 310 25 290 50 32 5 13 2.5

Endosulfanl ND 0/14 < 5 U < 2.5 U < 2.5 U < 12 U < 5 U < 2.5 U < 0.25 U

Endosulfan lI ND 0/14 < 10 U < 5 U < 5 U < 25 U < 10 U < 5 U < 0.5 U

Endosulfan sulfate ND 0(14 < 10 U < 5 U < 5 U < 25 U < 10 U < 5 U < 0.5 U

Endrin 99 13/14 77 10 26. 5 8.9 5 99 25 14 10 16 5 1.5 0-5

Endrinaldehyde ND 0(14 < 10 U < 5 U < 5 U c 25 U < 10 U < 5 U < 0.5 U

Endrin ketone 200 12/14 17 10 30 5 72 5 23 25 1 89 10 < 5 U 4.1 0.5

gamma-BHC indane) ND 0/14 < 5 U < 2.5 U < 2.5 U < 12 U < 5 U < 2.5 U < 0.25 U

gannna-Chlordane ND 0/14 < 5 U < 25 U < 2.5 U < 12 U < 5 U < 25 U < 0.25 U

Heptachlor ND 0/14 < 5 U < 2.5 U < 2.5 U < 12 U < 5 U < 2.5 U < 025 U

Heptachlorepoxide ND 0/14 < 5 U < 2.5 U < 2.5 U < 12 U < 5 U < 2.5 U < 0.25 U

Hexachtorobenzene ND 0/14 < 5 U < 2.5 U < 2.5 U < 12 U < S U < 2.5 U < 0.25 U

Isodrin 110 7f14 < 10 U < 5 U 69 50 < 25 U 110 50 < 5 U 0.34 05 1

Methoxychlor ND 0f 14 < 50 U < 25 U < 25 U < 120 U < 50 U < 25 U < 2.5 U

4,4-DDD 39 4/14 39 10 < 5 U < 5 U < 25 U 30 10 < 5 U < 0 5 U

4,4-DDE ND 0/14 < 10 U < 5 U < S U < 25 U < 10 U < 5 U < 0-5 U

4,4-DDT 59 8 /14 47 10 59 5 12 5 13 25 3 < 10 U < 5 U < 0.5 U

TechnicalChlordane ND 0/14 < 20 U < 10 U < 10 U < 50 U < 20 U < 10 U < I U

Toxaphene ND 0/14 < 100 U < 50 U < 50 U < 250 U < 100 U < 50 U < 5 U

Notes

ND = Not Detected

RL =Reporting Li rni

Qual = Qualifier

ug = micrograms

J = Estimated

U=Nondetect

UJ = Estimated Nondetect

The calculation of detection frequency does not include results from reanalyzed

samples.
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TABLE 4-14
CHEMICALS DETECTED ABOVE SCREENING CRITERIA AND ABOVE REFUGE BACKGROUND

(WHERE APPLICABLE)

AREA 7 (AUS-OA07)
ADDITIONAL AND UNCHARACTERIZED SITES OU
CRAB ORCHARD NATIONAL WILDLIFE REFUGE

Chemical Soil Sediment SuVfa t Chemical Soil Sediment Surface
I I ~WaterIIWae

VOCs _ Pesticides (Organochlorine)
I ,2-Dichloropropane H H NA 4,4'- DDD H,E H,E
Benzene H NA 4,4'-DDE HE E
Tetrachloroethylene (PCE) H NA 4,4'-DDT H,E E
Trichloroethylene (TCE) H NA Aldrin H,E E
Total Xylenes E I NA alpha-Chlordane E
SVOCs beta-BHC HE
Acenaphthene E NA Dieldrin H,E H,E
Anthracene _ NA Endosulfan sulfate E
Benzo(a)anthracene H,E NA Endrin H,E
Benzo(a)pyrene E NA Endrin aldehyde H,E
Benzo(b)fluoranthene E NA Endrin ketone H
Benzo(g,h,i)perylene E NA gamma-BHC (Lindane) HE
Benzo(k)fluoranthene E NA gamma-Chlordane H,E
bis(2-Ethylhexyl)phthalate E NA Heptachlor E _ _ _

Chrysene E NA Heptachlor epoxide E
Fluoranthene E NA Hexachlorobenzene H,E E
Fluorene E NA Isodrin E
Indeno(I,2,3-c,d)pyrene E NA Methoxychlor E E
Phenanthrene E NA Dioxins/Furans
Pyrene E _ . E NA 2,3,7,8-TCDD E NA NA r

Metals . _ 0
Aluminum E Key:
Arsenic H,E NA = not analyzed
Beryllium H .H = human health screening criteria exceeded
Boron E E = ecological screening criteria exceeded
Chromium H,E H __ .
Iron E Table Created By; MAM

Manganese E Table Checked By: CMW

Nickel H
Selenium HE
Zinc E
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~~ AU30A0710R INERT STORAGE AREA ~~~~~~~~~~~~~~~TABLES 4-9 THROUGH 4-13.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202474

Reviewer: Craig Johnson

Date Reviewed: 6/27/2001

AUS-OA07-0 1-SD-OX AUS-OA07-066-SD-OX
AUS-OA07-08 1 -SD-02 AUS-OA07-067-SD-OX
AUS-OA07-080-SD-OX AUS-OA07-067-SD-O2
AUS-OA07-079-SD-OX AUS-OA07-1 15-SD-02
AUS-OA07- 139-SD-OX AUS-OA07-068-SD-OX
AUS-OA07-063-SD-OX AUS-OA07-068-SD-02
AUS-OA07-002-TB-OO AUS-OA07-069-SD-OX
AUS-OA07-064-SD-OX AUS-OA07-025-SD-OX
AUS-0A07-065-SD-OX AUS-OA07-025-SD-02
AUS-OA07-065D-02 AUS-OA07-025-SD-04

1.0 Data Package Completeness

Were all items delivered cas specified in the QAPP and COC?

Yes

2.0 Laboratory Case Narrative

Were problems noted in the laboratory case narrative or cooler receipt form which are
not discussed in subsequent sections?

The laboratory case narrative indicated MS/MSD RPI)s surrogate outside evaluation
criteria. These issues are addressed in the appropriate section below. Also, the narrative
indicated CCV for pesticides and internal standard recoveries for VOCs were outside
evaluation criteria. While the CCVs and IS are not part of the data review, the CCV and
IS for the impacted samples were reviewed and no data required rejection. ICB/CCB and
serial dilutions were outside criteria for metals. These parameters are not included in the
data review; however, they were reviewed for the impacted samples. No data required
"R" qualification. No problems were noted on the cooler receipt form which impact data
quality.

Additionally, due to sampling errors, sample integrity was compromised and pesticide
analyses were qualified rejected (R) for sample AUS-OA07-025-SD-04.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202474

3.0 Holding Times

Were samples extracted/analyzed within QAPP limits?

Yes.

4.0 Blank Contamination

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?

Yes.

Metals blank- Ai-senic -0.43 mg/kg
Metals blank Nice -0340 1
Metals blank Calcium 7.53 mg/kg
Metals blank Chromium 0,14 nig__kg
Metals blank Cobalt -0.613 mg/k
Metals blank Lead 0.34 5g/kg

t ~~Metals blank Nickel -0.310 mg/kg,
r- -- I Metals blank Ptsim12.39 mg/kg

Metals blank_ Selenium _ _0.28 _ _ mg/kg
Metals blank Thallium -0,640 mg/kcg 

AUS-OA07-002-TB-00 Acetolle 3.0 gl

Qualifications due to blank contamination are included in the table below. Analytical
data that were reported nondetect or at concentrations greater than five times (5X) the
associated blank concentration (lOX for common laboratory contaminants) did not
require qualification.

!AU!S-OA0~7t05-D Cadium | 0.33 1 I Method blank
;U ;0-05SDO Thallium 1. I It I Method blank l

5.0 Laboratory Control Sample

Were LCS recoveries within evaluation criteria?

No
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202474

VBLK14042 Bromomethane 44 64-139

SB3LK14824 2,2'oxybis(I1-cbloroprafle) 108 43-106

SBLK14824 n-Nitrosodipehnlamine 116/

Analytical data that required qualification based on LCS data are included in the table

below. Analytical data which were reported as nondetect and associated with LCS

recoveries above evaluation criteria, indicating a possible high bias, did not require

qualification.

Associated data were reported as nondetect, therefore, no qualification of data was required.

6.0 Surrogate Recoveries

Were surrogate recoveries within evaluation criteria?

No, some surrogate compound recoveries for QC samples (i.e. LCS and method blanks)

were slightly above evaluation criteria. Since the surrogate recoveries for investigative

samples were within criteria and the exceedences were slight, no qualification of data was

required

NA

Analytical data that required qualification based on surrogate data are included in the

table below. Analytical data which were reported as nondetect and associated with

surrogate recoveries above evaluation criteria, indicating a possible high bias, did not

require qualification.

N/A

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries

Were MS/MSD samples reported as part of this SDG?

Yes,

Were MS/MSD recoveries within evaluation criteria?

Page 3 of 5



Crab Orchard Area 7 Data Review

Laboratory SDG: 202474

0
No, various MS, MSD, and MS/MSD RPDs for VOCs were outside evaluation criteria.
In addition, some MS, MSD and RPDs for pesticides were outside evaluation criteria.
Organic data should not be qualified using MS/MSD data alone. Since the recoveries
were greater than the upper limit (with the exception of bromomethane for LCS, which
was previously qualified) and associated data were reported as nondetect, no qualification
of data was required.

1~~~~~~1N

Analytical data that required qualification based on MS/MSD data are included in the
table below. The MS/MSD recoveries for inorganic compounds with sample
concentrations greater than four times (4X) the matrix spike concentration did not require
evaluation or qualification.

8.0 Lab Duplicate Results

Were lab duplicate samples collected as part of this SDG?

No.

Were laboratory duplicate sample RPDs within criteria?

N/A.

9.0 Field Duplicate Results

Were field duplicate samples collected as part of this SDG?

Yes
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202474

AUS-OA07-065-SD-02 AUS-OA07- 11 5-SD-02
AUS-OA07-O079-SD-OX AUS-OA07- 13 9-SD-OX

Werefield duplicates within evaluation criteria?

Yes

10.0 Sample Dilutions

For samples which were diluted, were undiluted results also reported?

No.

11.0 Additional Qualifications

Were additional qualifications applied?

Yes.

A, 6 -S Actn 23 Ka. Co8Vonlbn in sp
AUS-OA07-065-SD-02 Acetone 23 U Common lab cont., in TB sample
AUS-0A07-1 15-SD-02 Acetone 22 U JCommon lab cont., in TB3 sample

AUS-OA07-025-SD-04 Acetonc 12 U Comnmon lab cont., in TB sample
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202477

Reviewer: Jeff Aust

Date Reviewed: 4/20/2001

AUS-OA07-01-RN-OO AUS-OA07-002-RN-OO
AUS-OA07-025-SW-OO AUS-OA07-01 -TB-OO
AUJS-0A07-075-SW-OO

1.0 Data Package Completeness

Were all items delivered as specified in the QAPP and COC?

Yes

2.0 Laboratory Case Narrative

Were problems noted in the laboratory case narrative or cooler receipt form which are
not discussed in subsequent sections?

No problems were noted in the case narrative.

3.0 Holding Times

Were samples extracted/analyzed within QAPP limits?

Yes

4.0 Blank Contamination

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?

Yes

IM______MBLK Antimony -3.7 ugfL
MBLK Arsenic -7.3 ug/L
MBLK Cadmium -0.6 ug/L
MBLK Calcium 74.9 ugiL
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202477

MBLK Chromium 4.7 ug/L

MBLK Copper 3_ ug/I.

MBLK Iron 45. 1 ug/L

MBLK Manganese 1 ug!L
MBLK Potassium 181 ug/L 

MBLK Sodium -294,5 ug/ll

AUS-OA07-01-TB-00 Acetone 4 ug/L

LALUS-OA07-0 1 -TB-OO Methylene chloride 0.6 ug_ l

Qualifications due to blank contamination are included in the table below. Analytical

data that were reported nondetect or at concentrations greater than five times (SX) the

associated blank concentration (IOX for common laboratory contaminants) did not
require qualification. No analytical samples in this SDG had VOC requests; therefore no
qualifications of data due to trip blank contamination were required.

AUS-OA07-025-SW-00 Copper - U MILK _

AUS-OA07-075-SW-00 Copper -U M11LK

5.0 Laboratory Control Sample

Were LCS recoveries within evaluation criteria?

No.

IVBLK1I3 895 Bromomlethane 51 

ISBLK13884 4-Nitrophenol 1131119 5 52-117/40 |

SBi- kI 3884 Butylbenzylphthalate 10/8 1 5-1 15/121

SBLK 1 3 884 Bis(2Ethylhexyl)phthalate 1,104/82 7 128/18

Analytical data that required qualification based on LCS data are included in the table
below. Analytical data which were reported as nondetect and associated with LCS
recoveries above evaluation criteria, indicating a possible high bias, did not require

qualification. No analytical samples in this SDG had VOC requests; therefore no
qualifications of data due to trip blank contamination were required.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202477

6.0 Surrogate Recoveries

Were surrogate recoveries within evaluation criteria?

Yes

N/A

Analytical data that required qualification based on surrogate data are included in the

table below. Analytical data which were reported as nondetect and associated with

surrogate recoveries above evaluation criteria, indicating a possible high bias, did not

require qualification.

N/A 

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries

Were MS/MSD samples reported as part of this SDG?

Yes

Were MS/MSD recoveries within evaluation criteria?

Yes

Analytical data that required qualification based on MS/MSD data are included in the

table below. The MS/MSD recoveries for inorganic compounds with sample

concentrations greater than four times (4X) the matrix spike concentration did not require

evaluation or qualification.



Crab Orchard Area 7 Data Review

Laboratory SDG: 202477

8.0 Lab Duplicate Results

Were lab duplicate samples collected as part of this SDG?

No.

Were laboratory duplicate sample RPDs within criteria?

N/A.

9.0 Field Duplicate Results

Were field duplicate samples collected cis part of this SDG?

No.

Were field duplicates within evaluation criteria?

N/A

10.0 Sample Dilutions

For samples which were diluted, were undiluted results also reported?

No samples were diluted.

The following table identifies the analyses which only diluted results were provided and
one or more analytes were reported as nondetect.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202477

11.0 Additional Qualifications

Were additional qualifi cations applied?

No.

Professional judgement was used to qualify acetone and methylene chloride data reported

less than two times (2X) the RL since both compounds are common laboratory

contaminants. Additionally, if the RPD for an initial analysis concentration and a
reanalysis (or dilution analysis) concentration was greater than 50%, then the data was
qualified nondetect (U) based on professional judgement.

12.0 QA/QC Summary

Surrogates VOC 4 C
SVOC 6 (

Pesticides 28 0
I aboratory Control Samples VOC 37I

(LCS and LCSD) SVOC 128 I
Pesticides 22 O

Metals 24 0

Matrix Spikes (MS and VOC
MS/MSD) SVOC -

Pesticides 44 0
Metals 48 0

Precision (Lab Dup, MSD RPD Voc -:
and LCS RPD) SVOC 64 2

Pesticides 22 0
Metals 24 0

Field Duplicates N/A P
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202497

Reviewer: Jeff Aust

Date Reviewed: 4/20/2001

,q $npl 4&pt~t~h&Z2 SawI&Tduifit~n ff W
AUS-OA07-082-WIPE AUS-OA07-091-WIPE
AUS-OA07-083-WIPE AUIS-OA07-090-WIPE
AUS-OA07-084-WIPE Wipe Blank
AUS-OA07-085-WIPE ALS-OA07-094-WIPE
AUS-OA07-08-WIPE AUS-OA07-095-WIPE
AUS-OA07-087-WIPE AUS-OA07-092-WIPE
AUS-OA07-088-WIPE AUS-OA07-093-WTPE
AUJS-OAO7.089-WIPE

1.0 Data Package Completeness

Were all items delivered as specified in the QAPP and COO?

Yes

2.0 Laboratory Case Narrative

Were problems noted in the laboratory case narrative or cooler receipt form which are
not discussed in subsequent sections?

The laboratory case narrative/cooler receipt form indicated the following:

* Units on Form I reports should be ng/wipe

These issues are addressed in the appropriate sections below. The case narrative also

indicated the following:

* Some 4,4'-DDT breakdown on the confirmation colunm exceeded the required

control limit. This information is not part of the review procedure, therefore no

qualification of data was required.

No additional problems were noted in the case narrative.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202497

3.0 Holding Times

Were samples extracted/analyzed within QAPP limits?

Yes

4.0 Blank Contamination

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?

The case narrative stated that the method blank results were below the reporting limit for
all target analytes.

Qualifications due to blank contamination are included in the table below. Analytical
data that were reported nondetect or at concentrations greater than five times (5X) the
associated blank concentration (lOX for common laboratory contaminants) did not
require qualification.

5.0 Laboratory Control Sample

Were LCS recoveries within evaluation criteria?

Yes

, Pgo

NAn
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202497

Analytical data that required qualification based on LCS data are included in the table
below. Analytical data which were reported as nondetect and associated with LCS
recoveries above evaluation criteria, indicating a possible high bias, did not require
qualification.

6.0 Surrogate Recoveries

Were surrogate recoveries within evaluation criteria?

Yes, however most were diluted out and no results were obtained

Analytical data that required qualification based on surrogate data are included in the
table below. Analytical data which were reported as nondetect and associated with
surrogate recoveries above evaluation criteria, indicating a possible high bias, did not
require qualification.

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries

Were MS/MSD samples reported as part of this SDG?

No.

Were AMfSIMSD recoveries within evaluation criteria?

N/A

Analytical data that required qualification based on MS/MSD data are included in the
table below. The MS/MSD recoveries for inorganic compounds with sample
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202497

concentrations greater than four times (4X) the matrix spike concentration did not require
evaluation or qualification.

NA

8.0 Lab Duplicate Results

Were lab duplicate samples collected as part of this SDG?

No.

Were laboratory duplicate sample RPDs within criteria?

N/A.

At~~~4 At _ ~AayE S¼E 41%P JCiei

9.0 Field Duplicate Results

Were field duplicate samples collected as part of this SDG?

No. They were supposed to have been collected, but were not.

Were field duplicates within evaluation criteria?

NA

10.0 Sample Dilutions

For samples which were diluted, were undiluted results also reported?
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Crab Orchard Area 7 Data Review

*s Laboratory SDG: 202497

No.

The following table identifies the analyses which only diluted results were provided and
one or more analytes were reported as nondetect.

1 ~8081 All1 10-1000) 

11.0 Additional Qualifications

Were additional qualifications applied?

No.

N/A

Professional judgement was used to qualify acetone and methylene chloride data reported
less than two times (2X) the RL since both compounds are common laboratory
contaminants. Additionally, if the RPD for an initial analysis concentration and a
reanalysis (or dilution analysis) concentration was greater than 50%, then the data was
qualified nondetect (U) based on professional judgement.

12.0 QA/QC Summary

Surrogates Pesticides 3 0
Laboratory Control Samnples Pesticides 44 0
(LCS and LCS:D)l
Matrix Spikes (MS and N. A - A m
MS/M:SD) 
Precision (Lab Dup. MISD RPD Pesticides 22 0 
and LCS RPD) l

Field Duplicates N/A . a . . A
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202498

Reviewer: Jeff Aust / Peter Guy

Date Reviewed: July 9, 2001

AUS-OA07-096-DUST AUS-OA07-003-RN-OO
AUS-OA07-097-DUST AUS-OA07-OO -SS-04 (R)
AUS-OA07-098-DUST AUS-OA07-051 -SS-04
AUS-0A07-099-DiST AUS-OA07-002-SS-03 (R)

AUS-OA07-03 1 -SS-OX AUS-OA07-002-SS-04 (R)
AUS-OA07-032-SS-OX AUS-OA07-002-SS-05 (R)
AUS-OA07-032-SS-02 AUS-0A07-003-SS-04 (R)
AUS-OAO7-033-SSOX AUS-OA07-005-SS-04 (R)

AUS-OA07-033-SS-02 (R)

(R) Rejected data

1.0 Data Package Completeness

Were all items delivered as specified in the QAPP and COC?

Yes, sample IDs marked with (R) had the pesticides results rejected due to improper
decontamination techniques while sampling.

2.0 Laboratory Case Narrative

Were problems noted in the laboratory case narrative or cooler receipt form which are

not discussed in subsequent sections?

The laboratory case narrative/cooler receipt formn indicated the following:

* Surrogates were diluted out of several samples during sulfur clean-up.

• Select MS/MSD recoveries were biased high during pesticide analysis.

* Select LCS recoveries were biased high during SVOC analysis.

These issues are addressed below in the appropriate sections. No additional problems
were noted in the case narrative.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202498

3.0 Holding Times

Were samples eatracted/analyzed within QAPP limits?

Yes.

4.0 Blank Contamination

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?

Yes

Method blank Aluminum 70.6 ug/L
Method blank Cadmium -0.4 ug/L
Method blank Copper 4.6 ug/L
Method blank Manganese -1L1 ug/l
Method blank Nickel -6.0 ug/L

Method blank Sodium -602.0 ug/L
Method blank Thallium -8.9 ug/L

Qualifications due to blank contamination are included in the table below. Analytical
data that were reported nondetect or at concentrations greater than five times (5X) the
associated blank concentration (lOX for common laboratory contaminants) did not

require qualification.

] AUS-0A07-003-RN-00 aluminum - U MB
AIS-OA07-003-RN-00 manganese U MB

5.0 Laboratory Control Sample

Were L CS recoveries within evaluation criteria?

No.

ll SBLK13894 2-metylnaplthalene |P106/108 2 52-107 21
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202498

SBLK13894 4-nitrophenol 120/112 7 52-117 /40
SBLK13894 bis(2-ethylhexyl)phthalate 108/86 23 57-128 /18
j SBLK13894 bcnzo~bfluoranthene 106 /91 15 64-115 / 12

Analytical data that required qualification based on LCS data are included in the table
below. Analytical data which were reported as nondetect and associated with LCS

recoveries above evaluation criteria, indicating a possible high bias, did not require
qualification.

6.0 Surrogate Recoveries

Were surrogate recoveries within evaluation criteria?

Yes; however, surrogates were diluted out of several pesticide analyses due to sulfur
clean-up and dilutions. No qualifications to the data were required.

N/A_

Analytical data that required qualification based on surrogate data are included in the
table below. Analytical data which were reported as nondetect and associated with
surrogate recoveries above evaluation criteria, indicating a possible high bias, did not
require qualification.

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries

Were MS/MSD samples reported as part of this SD G?

Yes.

Were MS/MSD recoveries within evaluation criteria?

No.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202498

.>ax W , IB'I'- 

AUS-OA07-001-SS-04 aldrin 429/852 66 68-129 /37

AUS-DA07-001-SS-04 isodrin 138/298 73 50-150 /40

AUS-OA07-001)-SS-04 Dieldrin 771/592 26 67-111 / 27

-AiS-OA07-001-SS-04 Endrin 173/117 39 71-129 / 35

AUS-OA07-001-SS-04 4,4'-DDT 141/125 12 66-127

AUS-OA07-001-SS-04 endrin ketone 411/175 80 59-140 / 20

Sample AUS-0A07-001-SS-04 was previously qualified as rejected due to field sampling
errors (see Section 1.0 of this SDG). No additional qualifications to the data were
required.

8.0 Lab Duplicate Results

Were lab duplicate samples collected as part of this SDG?

No.

Were laboratory duplicate sample RPDs within criteria?

N/A.

9.0 Field Duplicate Results

Were field duplicate samples collected as part of this SDG?

Yes

AUS-0A07-001-SS-04 AUS-OA07-05 1 -SS-04

Were field duplicates within evaluation criteria?

Yes
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202498

eIt41e-dj0utli W a [mg OWitm
N/A

10.0 Sample Dilutions

For samples which were diluted, were undiluted results also reported?

No.

The following table identifies the analyses which only diluted results were provided and
one or more analytes were reported as nondetect.

Pesticides ~12 10O000

11.0 Additional Qualifications

Were additional qualifications applied?

No.

N/A
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202519

Reviewer: Craig Johnson

Date Reviewed: 6/27/2001

AUS-0A07-053-SS-02 AUS-OA07-103-SS-02
AUS-OA07-057-SS-02 AUS-OA07-076-SS-02
AUS-OA07-060-SS-04 AIS-OA07-047-SS-04
AUS-OA07-O0O-SS-02 AUS-OA07-047-SS-05
AUS-OA07-042-SS-04 AUS-OA07-047-SS-03
AUS-OA07-059-SS-02 AUS-OA07-073-SS-02
AUS-OA07-038-SS-02 AUS-OA07-07 I -SS-02
AUS-OAo7-043-SS-02

1.0 Data Package Completeness

Were all items delivered as specified in the QAPP and COC?

Yes

2.0 Laboratory Case Narrative

Were problems noted in the laborator case narrative or cooler receipt form which are
not discussed in subsequent sections?

The laboratory case narrative indicated LCS and surrogate recoveries outside evaluation
criteria. These issues are addressed in the appropriate section below. Also, the narrative
indicated internal standard recoveries outside evaluation criteria. While the internal

standards are not part of the data review, the IS were reviewed and no data required
rejection. No problems were noted on the cooler receipt form which impact data quality.

3.0 Holding Times

Were samples extracted/analyzed within QAPP limits?

Yes.
4.0 Blank Contamination

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?

No.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202519

Qualifications due to blank contamination are included in the table below. Analytical

data that were reported nondetect or at concentrations greater than five times (5X) the

associated blank concentration (10X for common laboratory contaminants) did not

require qualification.

N/A

5.0 Laboratory Control Sample

Were LCS recoveries within evaluation criteria?

No

/ s J I/ h _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ( % I )
VBLK13906 Methylente chloride 61 62-131

VBLK139O6 Hexane 0 25-169

VBLK14042 Bromomethane 44 64- 139

in addition, some RP~s were outs i luation criteria. No qualification was necessary if the LCS and LCSD was within criteria-

Analytical data that required qualification based on LCS data are included in the table

below. Analytical data which were reported as nondetect and associated with LCS

recoveries above evaluation criteria, indicating a possible high bias, did not require

qualification.

AIJS-0A07-04'7-SS-04 Meheecod J
AIJS-OA07-047-SS-04 Methylene chloride UJ

AUS-OA07-047-SS-05 Methylene chloride UL 

AUS-OA07-047-SS-03 Methylene chloride U3

AUS-OA07-047-SS-04 Hexane R

AUS-OA07-047-SS-05 Hexante R

AUS-OA07-047-SS-03 Hexane R

AUS-0A07-060-SS-04 Bromomethane -/ -

AUS-OA07-038-SS-02 Bromomethane J/UJ

AUS-OA07-07 1 -SS-02 Bromomethane J/UJ

6.0 Surrogate Recoveries

Were surrogate recoveries within evaluation criteria?
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Crab Orchard Area 7 Data Review

Laboratorv SDG: 202519

Yes.

N/A

Analytical data that required qualification based on surrogate data are included in the

table below. Analytical data which were reported as nondetect and associated with

surrogate recoveries above evaluation criteria, indicating a possible high bias, did not

require qualification.

I Ae fic-a itiu

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries

Were MS/IMSD samples reported as part of this SDG?

No.

Were MS/MSD recoveries within evaluation criteria?

Yes.

Analytical data that required qualification based on M S/MSD data are included in the

table below. The MS/MSD recoveries for inorganic compounds with salmple

concentrations greater than four times (4X) the matrix spike concentration did not require

evaluation or qualification.

8.0 Lab Duplicate Results

Were lab duplicate samples collected as pairt of this SDG?

No.

P 3 o



Crab Orchard Area 7 Data Review

Laboratory SDG: 202519

Were laboratory duplicate sample RPIDs within criteria?

N/A.

N/i N

Lo N/A | | .^... ......................................................... "~~~~~~~~~~~~~~~~~~~~~~~~~~ ...... 
NA

9.0 Field Duplicate Results

Were field duplicate samples collected as part of this SDG?

No

NA

Were field duplicates within evaluation criteria?

No

NA

10.0 Sample Dilutions

For samples which were diluted, were undiluted results also reported?

No.

11.0 Additional Qualifications

Were additional qualifications applied?

No.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202534

Reviewer: Craig Johnson

Date Reviewed: 7/12/2001

AUS-OA07-039-SS-02 AUS-0A07-036-SS-02
AUS-OA07-039-SS-OX AUS-0A07-037-SS-OX
AUS-OA07-041-SS-OX AUS-OA07-037-SS-02
AUS-OA07-042-SS-OX AUS-OA07-038-SS-OX
AUS-0A07-042-SS-02 AUS-OA07-088-SS-OX
AUS-OA07-042-SS-04 AUS-OA07-038-SS-02
AUS-OA07-043-SS OX AUS-0A07-088-SS-02
AUS-OA07-093-SS-OX AUS-OA07-049-SS-OX
AUS-OA07-043-SS-02 AUS-0A07-099-SS-OX
AUS-OA07043-SS-04- AUS-OA07-049-SS-02
AUS-OA07-092-SS-OX AUS-OA07-052-SS-OX
AUS-OA07-036-SS-OX AUS-OA07-102-SS-OX

1.0 Data Package Completeness

Were all items delivered as specified in the QAPP and COC?

Yes.

2.0 Laboratory Case Narrative

Were problems noted in the laboratory case narrative or cooler receipt form which are
not discussed in subsequent sections?

The laboratory case narrative/cooler receipt form indicated surrogate and MS/MSD
recoveries outside evaluation criteria.

These issues are addressed below in the appropriate sections. Additional items of interest
not normally included in the data review process were:

* ICB/CCB were outside evaluation criteria for sodium. Since the sodium values were
much greater than the ICB/CCB concentrations, no qualification of data was required.

* Due to sampling errors, sample integrity was compromised and pesticide analyses
were qualified rejected (R) for samples AUS-0A07-037-SS-02, AUS-0A07-039-SS-
02, AUS-OA07-042-SS-02, AUS-OA07-042-SS-04, AUS-OA07-043SS-02, and AUS-
0.A07-043-SS-04.

No additional problems were noted in the laboratory case narrative.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202534

3.0 Sample Preservation and Holding Times

Were samples extracted/analyzed within QAPP limits?

Yes,

4.0 Blank Contamination

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?

Yes.

Method Aluminum 9.730 ug/i,
Method Arsenic -0.41 ug/L
Method Boron 2.95 ug/L
Method Cadmium -0.808 ug/L
Method Calcium 5.3 ug/L
Method Cobalt -0.18 ug/L
Method Copper -0.600 ug/L
Method Nickel -0.15 ug/L
Method Potassium 13.75 u,/L
Method Selenium -0.270 ug/L
Method Sodium -68.02 ug/L

Qualifications due to blank contamination are included in the table below. Analytical
data that were reported nondetect or at concentrations greater than five times (5X) the
associated blank concentration (lOX for common laboratory contaminants) did not
require qualification.

AIJS-0A07-042-SS-04 Boron NA U See above
AUS-OA07-043-SS-OX Boron NA U See above
AUS-OA07-038-SS-OX Boron NA U See above
AUS-OA07-088-SS-OX Boron NA U See above

5.0 Laboratory Control Sample

Were LCS recoveries within evaluation criteria?

No.
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Crab Orchard Area 7 Data Review

Laboratory SOG: 202534

SBLK14822 2-Methylphenol 110 59-101
SBLK14822 2,2'-oxybis(1 -chloropropane) 119 43-106
SBLK14822 n-nitroso-di-n-propylamine 116 52-108
SBLK14822 4-Methylphenol 119 58-107
SBLK14822 2-Nitroaniline 114 67-110
SBLK14822 2,6-Dinitroaniline 122 65-113
SBLK14822 2,4-Dinitrophenol 137 42-127

SBLK14822 4,6-Dinitro-2-methylphenol 125 60-123

Associated data were reported as nondetect, therefore, no qualification of data was
required.

6.0 Surrogate Recoveries

Were surrogate recoveries within evaluation criteria?

Yes; however, surrogates were diluted out of several pesticide analyses due to sulfur
clean-up and dilutions. No qualifications to the data were required.

Analytical data that required qualification based on surrogate data are included in the
table below. Analytical data which were reported as nondetect and associated with
surrogate recoveries above evaluation criteria, indicating a possible high bias, did not
require qualification.

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries

Were MS/ISD samples reported as part of this SDG?

Yes.

Were MSXMSD recoveries within evaluation criteria?

No.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202534

Up 04 ~~ ~ ~

AlUS-OA07-043-SS-OX Antimony 4.9 NA 75-125 l

AlUS-OA07-043-SS-OX Arsenic 69.4 TA- ~7 -l 2 5S

AUS-OA07-043-SS-OX Lead 127 N-4A 75- 125

MS/MSD recoveries for an SVOC MS/MSD sample were diluted out. No qualification

of data was required. In addition, MS/MSD recoveries for SVOC and pesticides were
outside evaluation criteria. National Functional Guidelines for Organic Data Review
(USEPA 1999) does not require data qualifications based on MS/MSD analysis alone.
Since the above data was previously qualified due to the ICS recoveries, no further
qualifications to the organic data were made.

AUS-OA07-043-SS-OX Antimony R

AUJS-OA07-043-SS-OX Lead J

8.0 Lab Duplicate Results

Were lab duplicate samples collected as part of this SDG?

Yes.

Were laboratory duplicate sample RPDs within criteria?

No

AUS A07043-SS-OX Calcium 68.8 75-125

AUS-OA07-043SS-OX Cobalt 26,6 75-125

AUS-OA07-043-SSOX Magnesium 37.6 75-125

AUS-OA07-043-SSOX Calcium J

AUS-OA07-043-SSOX Cobalt J

AUS-OA07 043-SSOX Magnesium

9.0 Field Duplicate Results

Were field duplicate samples collected as part of this SDG?
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Crab Orchard Area 7 Data Review

.Laboratory SDG: 202534

Yes.

3USaAie0d;1DiX3 i 'AUS-Oil7uliaeSS\O
AUS-OA07-042-SS-OX AUS-OA07-092-SS-OX

AIJS-OA07-043-SS-OX AUS-OA07-093-SS-OX

AUS-OA07-038-SS-OX AUS-OA07-088-SS-OX

AUS-OA07-049-SS-OX AUS-OA07-099-SS-OX

AUS-0A07-052-SS-OX AUS-OA07-102-SS-OX

Werefield duplicates within evaluation criteria?

No.

AU S-OA07-042-SS-OX AUS-OA07-092-SS-OX Aldnn J
AUS-OA07-043-SS-OX AUS-OA07-093-SS-OX ALdrin J
AUS-OA07-043-SS-OX AUS-OA07-093-SS-OX Endrin D

AUJS-OA07-043-SS-OX AUS-OA07-093-SS-OX 4,4'-DDT _

AAUS-OA07-038-SS-OX AUS-OA07-088-SS-OX Aldrin S

AUS-OAO7-038-SS-OX AUS-OA07-088-SS-OX 4,4'-DDT _

AUS-OA07-038-SS-02 AUS-OA07-088-SS-02 Aldrin J

AUS-OA07-038-SS-02 AUS-OA07-088-SS-02 Dieldrin _

AUS-OA07-038-SS-02 AUS-OA07-088-SS-02 4,4'-DDT J

AUS-OA07-038-SS-02 AUS-OA07-088-SS-02 Endrin aldehyde J

AULS-A07-038-SS-02 AUS-OA07-088-SS-02 Endrin ketone .

AUS-0A07-038-SS-02 AUS-OA07-088-SS-02 Isodrin J

AUS-OAO7-038-SS-02 AUS-OA07-088-SS-02 Hexachiorobenzene S

A US-OA07-049-SS-OX AUS-OA07-099-SS-OX Aldrin S

10.0 Sample Dilutions

For samples which were diluted, were undiluted results also reported?
No.

11.0 Additional Qualifications

Were additional qualifications applied?
No.

~N/A
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202535

Reviewer: Craig Johnson

Date Reviewed: 7/16/2001

3adt4WP $ A f p
AUS-OA07-052-SS-02 AUS-OA07-076-SS-OX
AUS-0A07-053-SS-OX AUS-OA07-076-SS-02
AIJS-OA07 103-SS-OX AUS-OA07-047-SS-OX
AUS-OA07-053-SS-02 AUS-OA07-097-SS-OX
AUS-OA07-054-SS-OX AUS-OA07-047-SS-02
AUS-OA07-054-SS-02 AUS-OA07-047-SS-03
AUS-0A07- 105-SS-OX AIJS-OA07-047-SS-04
AUS-OA07-055-SS-02 AUSlOAO7-O47-SS-O5
AUS-OA07-07 1 -SS-OX AUS-OA07-034-SS-OX
AUS-OA07-071-SS-02 AUS-OA07-035-SS-OX
AUS-0A07-073-SS-OX AUS-OA07-035-SS-02
AIJS-0A07-073-SS-02 AUS-OA07-055-SS-OX

1.0 Data Package Completeness

Were all items delivered as specified in the QAPP and COC?

Yes; however, the pesticide results for the following sample results were qualified as
rejected "R" due to sampling errors. AUS-0A07-054-SS-02, AUS-OA07-055-SS-02,
AUS-OA07-047-SS-02, AUS-OA07-047-SS-03, AUS-OA07-047-SS-04, AUS-OA07-047-
SS-05, and AUS-OA07-035-SS-02

2.0 Laboratory Case Narrative

Were problems noted in the laboratory case narrative or cooler receipt form which are
not discussed in subsequent sections?

The laboratory case narrative/cooler receipt form indicated LCS, surrogate and MS/MSD
recoveries outside evaluation criteria. These issues are addressed in the appropriate
sections below. In addition, the narrative indicated CCVs and ICB/CCBs outside
evaluation criteria. These QC measurements are not included in the data review, but were
briefly reviewed to determine if the data required rejection. No, data required rejection.

No additional problems were noted in the laboratory case narrative.

3.0 Sample Preservation and Holding Times

Were samples extracted/analyzed within QAPP limits?
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202535

Yes,

4.0 Blank Contamination

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?

Yes.

<Killnk in", o gt n
Method Arsenic -0.43 Mg/kg

Method Boron 0.62 Mg/kg
Method Cadmium -0.04 Mg/kg
Method Calcium 7.53 Mg/kg
Method Chromium 0.140 Mg/kg
Method Cobalt -0.130 Mg/kg

Method Lead 0.340 Mg/kg

Method Nickel -0.310 Mg/kg
Method Potassium 12.39 Mg/kg
Method Selenium 0.28 Mg/kg

Method Thallium -0.640 Mg/kg

Qualifications due to blank contamination are included in the table below. Analytical
data that were reported nondetect or at concentrations greater than five times (5X) the
associated blank concentration (lOX for common laboratory contaminants) did not
require qualification.

AUS-OA07-053-SS-OX Cadmium NA U See above

ALUS-OA07-053-SS-OX Selenium 0.65 U See above
AUS-OA07-053-SS-OX Thallium 0.94 Li See above

AUS-OA07-103-SS-OX Cadmium NA U See above

AUS-OA07-103-SS-OX Selenium 0.49 UT See above
AlJS-0A07-103-SS-OX Thallium NA U See above

AUS-OA07-07 1 -SS-OX Selenium 0.9 U See above
AUS-OA07-073-SS-OX Selenium NA U See above
AUS-0A07-076-SS-OX Boron NA U See above
AUS-OA07-076-SS-OX Selenium 0.65 U See above

AUS-0A07-047-SS-03 Boron NA U See above
AUS-OA07-047-SS-03 Cadmium NA U_ See above
AUS-OA07-047-SS-03 Selenium 0.92 U See above
AUS-OA07-047-SS-04 Potassium 0.97 U See above
AUS-OA07-047-SS-04 Thallium NA U See above
AUS-OA07-047-SS-05 Selenium 0.72 I See above
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Crab Orchard Area 7 Data Review

Laboratorv SDG: 202535

5.0 Laboratory Control Sample

Were LCS recoveries within evaluation criteria?

HERE.

SBLK14822 2-Methylphenol 110 59-l01

I ..S:BIK 14822 2,2 '-oxybis( I -chloropropane) 119 43 1 06

SB3LK 14822 n-nitroso-di-n-propylannne 1 16 52-108

SBLK14822 4-Methylphenol 119 5 8-107

SBLK14822 2-Nitroanilinle 114 67-1 10

SBLK14822 2,6-Dinitroaniline 122 65-113

SBLK1422 2, 4-Dinitrophenol 137 42-127

SBLK14822 4,6-Dinitro-2-methylphenol 125 60-123

Associated data were reported as nondetect, therefore, no qualification of data was

required.

6.0 Surrogate Recoveries

Were surrogate recoveries within evaluation criteria?

Yes; however, surrogates were diluted out of several pesticide analyses due to sulfur

clean-up and dilutions. No qualifications to the data were required.

Analytical data that required qualification based on surrogate data are included in the

table below. Analytical data which were reported as nondetect and associated with
surrogate recoveries above evaluation criteria, indicating a possible high bias, did not
require qualification.

IIIIII _W' BIMN M,

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries

Were MS/MSID samples reported as part of this SDG?
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202535

Yes.

Were MS/MSD recoveries within evaluation criteria?

Yes; however, MS/MSD recoveries for pesticides were diluted out due to high levels of
target compounds.

NA

Were lab duplicate samples collected as part of this SDG?

No.

Were laboratory duplicate sample RPDs within criteria?

NA

9.0 Field Duplicate Results

Were field duplicate samples collected as part of this SDG?

Yes.

IAUS-OA07-053-SS-OX AUS-OA07 103 -SS-OX
AUS-OA07-047-SS-OX AUS-OA07-097-SS-OX

LU-A705-SO AUS-OA07 105SS OX _

aWerefield duplicates within evaluation criteria?
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Laboratory SDG: 202535

No.

jAUS-0A07-053-SS-OX AUS-A7 3S-XAdi
AIJS-OA07-053-SS-OX AUSOAOT 103-SS-OX Dicidrin _

10.0 Sample Dilutions

For samples which were diluted, were undiluted results also reported?

No.

11.0 Additional Qualifications

Were additional qualifications applied?

No.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202536

Reviewer: Peter Guy

Date Reviewed: 7/13/2001

AUS-OA07-045-SS-04 AUS-0A07-045-SS-05
AUS-OA07-040-SS-02 AUS-OA07-045-SS-02
AUS-OAO.-057-SS-OX AUS-OAl7-057-SS-02
AUS-OA07-058-SS-OX AUS-OA07-040-SS-OX
AUS-OA07-042-SS-02 AUS-OA07-059-SS-OX
AUS-OA07-059-SS-02 AUS-OA07-060-SS-OX
AUS-OA07-061-SS-OX AUS-OA07-061-SS-02
AUS-0A07-044-SS-04 AUS-OA07-056-SS-02
AUS-OA07-045-SS-OX AUS-OA07-044-SS-OX

1.0 Data Package Completeness

Were all items delivered as specifled in the QAPP and COC?

Yes.

2.0 Laboratory Case Narrative

Were problems noted in the laboratory case narrative or cooler receipt form which
are not discussed in subsequent sections?

The laboratory case narrative/cooler receipt form indicated the following:

* Lead contamination existed in the metals calibration blanks.
L Surrogates were diluted out of select pesticide samples during sulfur cleanup.
* The pesticide LCS was biased high for select compounds.

These issues are addressed below in the appropriate sections. Additional items of
interest not normally included in the data review process were:

* One calibration verification was biased low for antimony. The one CV in
question did not bracket any URS samples and did not affect data quality.

* Due to sampling errors, sample integrity was compromised and pesticide analyses
were qualified rejected (R) for samples AIJS-OA07-045-SS-04, AUS-OA07-045-
SS-05, AUS-OA07-040-SS-02, AUS-OA07-045-SS-02, AUS-OA07-059-SS-02,
AUS-OA07-061-S-02, AUS-OA07-044-SS-04 and AUS-0A07-056-SS-02.

No additional problems were noted in the laboratory case narrative.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202536

3.0 Sample Preservation and Holding Times

Were samples extracted/analyzed within QAPP limits?

Yes.

4.0 Blank Contamination

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?

Yes.

Trip Blank Acetone 3.0 gg/L

Trip Blank Methylene Chloride 0.7 Ug/L

Prep. Blank Arsenic 0.43 gg/L

Prep. Blank Boron 0.62 _ Vg/L

Prep. Blank Cadmium 0.04 pig/L

Prep. Blank Calcium 7.53 pg/L

Prep. Blank Chromium 0.14 _ Ig/L

Prep. Blank Cobalt 0.13 pLg/L

Prep. Blank Lead 0.34 pigfL

Prep. Blank Nickel 0.31 yLg/l

Prep. Blank Potassium 12.39 pg/L

Prep. Blank Selenium 0.28 gg/L

Prep. Blan Thalu 0.64 gg/l

Qualifications due to blank contamination are included in the table below. Analytical
data that were reported nondetect or at concentrations greater than live times (5X) the
associated blank concentration (lOX for common laboratory contaminants) did not
require qualification.

AUS-OA07-045-S-04 Boron U Prep. blank

AUS-OA07-045-SS-04 Cadmium U Prep. blank
AUS-OA07-045-SS-04 Selenium - U Prep. blank
AUS-OA07-045-SS-04 Acetone 7.0 U Trip blank

AUS-oA07-045-SS-02 Acetone 140 U J Trip blank
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202536

AUS-OA07-057-SS-OX Thallium - U Prep. blank

AUJS-OA07-059-SS-OX Boron - U Prep. blank
AUS-hA07-059-SS-OX Selenium - U Prep. blank

AUS-OA07-059-SS-OX Thallium - U Prep. blank

AUS-0A07-060-SS-OX Cadmium - U Prep. blank
AUS-0A07-060-SS-OX Selenium 0.92 U Prep. blank

AUS-OA07-045-SS-OX Selenium - U Prep. blank

AIJS-OA07-045-SS-OX Thallium U U Prep. blank

5.0 Laboratory Control Sample

Were LCS recoveries within evaluation criteria?

No.

42$s 9ompvound R&'tei'(J P

VBLK14042 Bromomethane 44 - 64-139

SBLK14824 2,2'-oxybis(1-chloropropane) 108/115 6 43-106 / 20

SBLK14824 n-Nitrosodiphenylamine 116/114 2 65-111 / 20

14829BS dea-BC 48/83 53 40156/19

Analytical data that required qualification based on LCS data are included in the table
below. Analytical data which were reported as nondetect and associated with LCS
recoveries above evaluation criteria, indicating a possible high bias, did not require
qualification. Data that was previously rejected (see above) was not qualified again
for LCS recoveries.

AUS-OA07-045-SS-04 Brornomethanc UJ

AlJS-OA07-045-SS-02 Bromomethane UJ

6.0 Surrogate Recoveries

Were surrogate recoveries within evaluation criteria?

Yes; however, surrogates were diluted out of several pesticide analyses due to sulfur
clean-up and dilutions. No qualifications to the data were required.
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I aboratory SDG: 202536

Analytical data that required qualification based on surrogate data are included in the

table below. Analytical data which were reported as nondetect and associated with

surrogate recoveries above evaluation criteria, indicating a possible high bias, did not

require qualification.

N/A

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries

Were MS/MSD samples reported as part of this SDG?

No.

Were MS/MSD recoveries within evaluation criteria?

N/A

N/A

National Functional Guidelines for Organic Data Review (USEPA 1999) does not

require data qualifications based on MS/MSD analysis alone.

8.0 Lab Duplicate Results

Were lab duplicate samples collected as part of this SDG?

No.

Were laboratory duplicate sample RPDs within criteria?

N/A

Page 4 of 5



Crab Orchard Area 7 Data Review

Laboratory SDG: 202536

L~~~N/A

9.0 Field Duplicate Results

Werefield duplicate samples collected as part of this SDG?

No.

Were field duplicates within evaluation criteria?

N/A

10.0 Sample Dilutions

For samples which were diluted, were undiluted results also reported?

No.

The following table identifies the analyses which only diluted results were provided
and one or more analytes were reported as nondetect.

= . Ai-a^ys;I& i Qu antit ) DiI>.tjl:> '!'aco Ram 9;"% nge
Pesticides I 10-1000

Metals 1 5

11.0 Additional Qualifications

Were additional qualifications applied?

No.

~N/A0 ___ _ _ _ _ _ _ _ _P o
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202537

Reviewer: Peter Guy

Date Reviewed: 7/03/2001

AlJS-OA07-05 1 -SS-OX AUS-OA07-045-SS-03

AIJS-OA07-046-SS-02 AUS-OA07-046-SS-O 1

AUS-OA07-051-SS-02 AUS-OA07-056-SS-OX

AUJS-0A07-060-SS-02 AUS-OA07-060-SS-04

AUS-OA07-062-SS-OX AUS-OA07-062-SS-02
AUS-OA07-050-SS-OX AUS-OA07- 100-SS-OX

AUS-OA07-048-SS-OX AUS-OA07-048-SS-02

AUS-OA07-090-SS-02 AUS-OA07- 106-SS-OX

AUS-OA07-050-SS-02

1.0 Data Package Completeness

Were all items delivered as specified in the QAPP and COC?

Yes.

2.0 Laboratory Case Narrative

Were problems noted in the laboratory case narrative or cooler receipt form which are

not discussed in subsequent sections?

The laboratory case narrative/cooler receipt form indicated the following:

*Lead contamination existed in the metals calibration blanks.

Surrogates were diluted out of select pesticide samples during sulfur cleanup.

The pesticide LCS was biased low; therefore, several samples were re-extracted and

re-analyzed. Samples were re-extracted beyond holding times and both sets of results
were reported.

* The pesticide MS/MSD had several recoveries and RPDs outside QC limits.

These issues are addressed below in the appropriate sections. Additional items of interest

not normally included in the data review process were:

* Several pesticide calibration verifications were biased low for select compounds.

Although calibration verifications are not normally included in data reviews, the

calibration data was evaluated and determined not to require rejection.

* Due to sample collection errors, sample integrity was compromised and pesticide

analyses were qualified rejected (R) for samples AUS-OA07-060-SS-02, AUS-OA07-
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202537

060-SS-04, AUS-0A07-062-S8-02, AUS-OA07-090-SS-02, and AUS-OA07-050-SS
02.

No additional problems were noted in the laboratory case narrative.

3.0 Sample Preservation and Holding Times

Were samples extracted/analyzed within QAPP limits?

Yes, original samples were extracted within holding time. All re-extracted pesticide
samples were extracted 20 days past holding time and were qualified rejected.

AlJS-OA07-060-SS-02RE All pesticides R
AUS-OA07-060-SS-04R.E All pesticides R
AUS-0A07-062-SS-OXRE All pesticides R
AUS-IA07-062-SS-02RE All pesticides R
AUS-OA07-050-SS-OXRE All pesticides R
AUS-OA07-100-SS-OXRE All pesticides R
AUS-OA07-048-SS-OXRE All pesticides R

AUS-OA07-048-SS-02RE All pesticides R
AUS-0A07-090-SS-02RE All pesticides R

4.0 Blank Contamination

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?

Yes.

Trip Bl1ankc Acetone 3.0 p1gIL
Trip Blank Methylene Chloride 0.7 H g/L

Prep. Blank Arsenic 0.43 p ig/L
Prep. Blank Boron 0.62 /L
Prep. Blank Cadmiutn 0.04 gtg/L
Prep. Blank Calcium 7.53 /L
Prep. Blank Chromium 0.14 ,/L
Prep. Blank Cobalt 0.13 pig/L
Prep. Blank Lead 0.34 gIg/L
Prep. Blank Nickel 0.31 jig/L
Prep. Blank Potassium 12.39 gig/L
Prep. Blank Selenium 0.28 pLg/L

Prep. Blank Thallium 0.64 jag/l
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202537

Qualifications due to blank contamination are included in the table below. Analytical

data that were reported nondetect or at concentrations greater than five times (5X) the

associated blank concentration (lOX for common laboratory contaminants) did not

require qualification.

N/A

5.0 Laboratory Control Sample

Were LCS recoveries within evaluation criteria?

No.

:tt A. j % Hecov ry( ~

VBLK14 178 Methylene Chloride 58 59-130

VBLK14178 m,p-Xylene 48 82-127

VBLK14178 Xylene (total) 68 82-130

SBLK1 4824 2,2 '-oxybis(I -chloropropane) 108/115 6 43-106! 20

SBLK14824 n-Nitrosodiphenylamine 16/ 14 2 65-111 / 20

14828-BS Endosulfan I 92/118 25 66-121/20

15049-BS 1iexachlorbenzene 36 - 50-150

15049-BS alpha-BHC 31 - 58-131

15049-BS gamma-BHC 34 - 59-103

15049-BS Heptachlor 34 - 69-118

15049-BS Aldrin 32 68-129

15049-BS Isodrin 36 50-150

15049-US Heptachlor Epoxide 40 . 69-125

15049-BS gamma-Chlordane 43 72-111

15049-BS Endosulfan I 42 66-121

15049-US alpha-Chlordane 47 68-148

15049-BS 4,4'-DDE 50 66-132

15049-BS Dieldrin 53 67-111

15049-PS Endrin 48 71-129

15049-BS Endosulfan II 56 63-114

15049-BS 4,4'-DDT 63 66-127

Analytical data that required qualification based on LCS data are included in the table

below. Analytical data which were reported as nondetect and associated with LCS

recoveries above evaluation criteria, indicating a possible high bias, did not require

qualification. Data that was previously rejected (see above) was not qualified again for

LCS recoveries.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202537

AUS-OA07-062-SS-OX All pesticides

AUS-OA07-050-SS-OX All pesticides

AU S-0A07- I O- SS-OX All pesticides

AUS-OA07-048-SS-OX All pesticides ifJJ

AUS-OAO'7-048-SS-02 All pesticides I/_ _

6.0 Surrogate Recoveries

Were surrogate recoveries within evaluation criteria?

Yes; however, surrogates were diluted out of several pesticide analyses due to sulfur

cleanup and dilutions. No qualifications to the data were required.

N/A

Analytical data that required qualification based on surrogate data are included in the

table below. Analytical data which were reported as nondetect and associated with

surrogate recoveries above evaluation criteria, indicating a possible high bias, did not

require qualification.

B N/A_

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries

Were MS/MSD samples reported as part of this SDG?

Yes.

Were MS/MSD recoveries within evaluation criteria?

No.

AUS-OA07-050-SS-OX Aldrin 345/268 4 68-129 / 27

i - fleptachlor Epoxide 126/179 35 69- P 1 o 6

AUS-A700-SSO0X 4,4'-DDE 93/120 25 66-132 /24

AUSOA07050-SS-OX Dieldrin -O/6 45 6711/27
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202537

AUS-0A07-050-SS-O Endrin 123/118 25 71-129 /357

,XR __ .__ __._ __I_

AUJS-OA07-050-SS-OX 4,4'-DD)D 38/116 101 59-1261 19I

AUS-OA07-050-SS-OX 4,4'-DD-T 114/168 38 66-127 37

AUS-OA07-050-SS-OX Endnin Ketone 135/154 1 3 59-140 /17

AUS-0A07-050-SS- Aldrin -122641 310 68-129 '37
OXRE

AUS-OA07-050-SS- Dieldn 533/-343 -43 67-111 27

OXRE

AUS-OA07-050-SS- Endrin 45/64 35 71-129 / 37
OXRE

|AUS-OA07-050-SS- 4,4'-DDl:D 38i9 --123 -59 126 /19|

OXREI

Al;JS-OA07-050O-S S 4,4 ' -DDT^ 3 5/2 9 1 9 66- 1271/3 7

AUS-OA07-050-SS- Endrin Ketone 150/160 6 59-140 / 20

M7EO R _ __ ___ _ _

National Functional Guidelines for Organic Data Review (USEPA 1999) does not require

data qualifications based on MS/MSD analysis alone. Since the above data was

previously qualified due to the LCS recoveries, no further qualifications to the data were

made.

N/A~~~~~~~~~

8.0 Lab Duplicate Results

Were lab duplicate samples collected as part of this SDG?

No.

Were laboratory duplicate sample RPDs within criteria?

N/A
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202537

9.0 Field Duplicate Results

Were field duplicate samples collected as part of this SDG?

Yes.

AUS-OA07-040-SS-02 AUS-OA07-090-SS-02 (rejected)
AUS-0A07-050-SS-OX AUS-OA07- 1 O0-SS-OX
AUS-OA07-056-SS-OX AUS-OA07- 1 06-SS-OX

Were field duplicates within evaluation criteria?

No; however, the parent samples and field duplicates were previously qualified under
LCS and no additional qualifications were required.

10.0 Sample Dilutions

0 For samples which were diluted, were undiluted results also reported?

No.

The following table identifies the analyses which only diluted results were provided and
one or more analytes were reported as nondetect.

Pesticides 11 10-50

11.0 Additional Qualifications

Were additional qualifications applied?

No.

N/A
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202538

Reviewer: Jeff Aust

Date Reviewed: 4/21/2001

AUS-OA07-004-RN-O AUS-OA07-0 10-RN-00

AUS-OA07-005-RN-OO AUS-OA07-0 11 -RN-00

AUS-OA07-006-RN-OO AUS-OA07-0 1 2-RN-OO

AUS-OA07-007-RN-OO AUS-OA07-0 1 3-RN-OO

AAUS-OA07-008-RN-OO AUS-OA07-014-RN-OO

AUS-OAO7-009-RN-OO A________________

1.0 Data Package Completeness

Were all items delivered as specified in the QAPP and COC?

Yes

2.0 Laboratory Case Narrative

Were problems noted in the laboratory case narrative or cooler receipt form which are

not discussed in subsequent sections?

No problems were noted in the case narrative.

3.0 Holding Times

Were samples extracted/analyzed within QAPP limits?

Yes

N/A

4.0 Blank Contamination

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?

No.

N/A
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Crab Orchard Area 7 Data Review

.s Laboratory SDG: 202538

Qualifications due to blank contamination are included in the table below, Analytical
data that were reported nondetect or at concentrations greater than five times (5X) the
associated blank concentration (lOX for common laboratory contaminants) did not
require qualification.

N/A

5.0 Laboratory Control Sample

Were LCS recoveries within evaluation criteria?

Yes

belw.Anlyicl at wic wer .Creprrted as n t C riadtesoiatdwh C

6.0f~ 4 ~ Surrgat Recooveries%

N/A

Wer Aurrgat recoverie wiCthinrh evlain1rtra

0~~~~~~~~~~~~~~~~~~~~~~
N/A

Analytical data that required qualification based on LCS data are included in the tablc
below. Analytical data which were reported as nondetect and associated with LCS
recoveries abovc evaluation criteria, indicating a possible high bias, did not require
qualification.

6.0 Surrogate Recoveries

Were surrogate recoveries within evaluation criteria?

Yes

Analytical data that required qualification based on surrogate data are included in the
table below. Analytical data which were reported as nondetect and associated with
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202538

surrogate recoveries above evaluation criteria, indicating a possible high bias, did not
require qualification.

N/A

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries

Were MS/IMSD samples reported as part of this SDG?

No.

Were MS/MSD recoveries within evaluation criteria?

NA

N/A

Analytical data that required qualification based on MSfNSD data are included in the
table below. The MS/MSD recoveries for inorganic compounds with sample
concentrations greater than four times (4X) the matrix spike concentration did not require
evaluation or qualification.

N/A

8.0 Lab Duplicate Results

Were lab duplicate samples collected as part of this SDG?

No.

Were laboratory duplicate sample RPDs within criteria?

N/A.
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Laboratory SDG: 202538

9.0 Field Duplicate Results

Were field duplicate samples collected as part of this SDG?

No.

Werefield duplicates within evaluation criteria?

N/A

JL~ ~N/A

10.0 Sample Dilutions

For samples which were diluted, were undiluted results also reported?

No samples were diluted

The following table identifies the analyses which only diluted results were provided and
one or more analytes were reported as nondetect.

L~~~N/A

11.0 Additional Qualifications

Were additional qualifications applied?

No.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 202538

Professional judgement was used to qualify acetone and methylene chloride data reported
less than two times (2X) the R1 since both compounds are common laboratory
contaminants. Additionally, if the RPD for an initial analysis concentration and a
reanalysis (or dilution analysis) concentration was greater than 50%, then the data was
qualified nondetect (U) based on professional judgement.

12.0 QA/QC Summary

rI Y'tena t'

Surrogates Pesticides 22 0
Laboratory Control Samples Pesticides 44 0
(LCS and LCSD) 

Matrix Spikes (MS and Pesticides -

MS/MSD) _e__ sti(__de_22

Precision (Lab Dup, MSD RPD Pesticides 22 0
and LCS RPD) _.

Field Dupicates NA D w i
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Crab Orchard Area 7 Data Review

Laboratory SDG: 203557

Reviewer: Craig Johnson

Date Reviewed: 6122/2001

AUS-OA07RSS-SS-02 AUS-OA07-R03-SS-04
AUS-OA07-ROI-SS-04 AUS-OA07-R42-SS-02
AtJS-0A07-R02-SS-03 AUS-OA07-R42-SS-04
AUS-OA07-R02-SS-04 AUS-OAO7-R45-SS-02
AUS-0A07-R02-SS-05 AUS-OA07-R45-SS-04

AlJS-OA07-515-SS-05 AUS-0A07-R45-SS05
AUS-OA07-R35-SS-02 AUS-OA07-R40-SS02
AUS-OA07-R39-SS-02 AIJS-OA07-R44-SS-04
AUS-OA07-R37-SS-02 ALUS-OA7-R43-SS-02
AUS-A07-5 16-SS-02

1.0 Data Package Completeness

Were all items delivered as specified in the QAPP and COC?

Yes

2.0 Laboratory Case Narrative

Were problems noted in the laboratory case narrative or cooler receipt form which are
not discussed in subsequent sections?

The laboratory case narrative indicated holding time exceedences, and surrogate, blank
spike and matrix spike recoveries outside evaluation criteria. These issues are addressed
in the appropriate sections below. No additional problems were noted in the case
narrative or coolere receipt form.

3.0 oldling Times

Were samples extracted/analyzed within QAPP limits?

No, the reanalysis for sample AUS-OA07-R39-SS-02 and the Matrix spike/matrix spike
duplicate for sample AUS-OA07-R39-SS-02 were extracted 2 days beyond the 14 day
extraction time period.

AUS-0A07-R39-SS-02 (Re-analysis) All pesticides J/UJ
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Crab Orchard Area 7 Data Review

Laboratory SDG: 203557

4.0 Blank Contamination

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?

No.

Qualifications due to blank contamination are included in the table below. Analytical

data that were reported nondetect or at concentrations greater than five times (SX) the

associated blank concentration (lOX for common laboratory contaminants) did not
require qualification.

5.0 Laboratory Control Sample

Were LCS recoveries within evaluation criteria?

No

21185-BS Heptachlor 60/76/20 69-125/20

211 85-BS3 Aldrin 5977/26 68-129/37

21185-BS Heptachlor epoxide 62/76/20 69125/20

21185-B3S Gamuna chlordane 64/79/21 72-111/20

21185-BS Endosulfan I 62/76/20 66-121/20
21185-BS Endrin 70/85/19 71-129/35

In addition, some RPTs were outside evaluation criteria. No qualification was necessary if the LCS and LCSD was within criteria.

Analytical data that required qualification based on LCS data are included in the table

below. Analytical data which were reported as nondetect and associated with LCS

recoveries above evaluation criteria, indicating a possible high bias, did not require

qualification.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 203557

A US-OA07-R44-SS-04 Heptachlor J/tJ
AUS-OA07-R44-SS-04 Aldrin JfUTJ
AUS-OA07-R44-SS-04 Heptachlor epoxide JfUJ

AUS-OA07-R44-SS-04 Gamma chlordane J[UJ

AUJS-0A07-R44-SS-04 Endosulfan I J[U.J

AUS-OA07-R44-SS-04 Endrin J[UJ
AUSOA07-R43-SS-02 Heptachlor JKWJJ

AUS-OA07-R43-SS-02 Aidrin J/UJ

AUS-OA07-R43-SS-02 Heptachlor epoxide .J/IJ

AUS-OA07-R43-SS-02 Gamma chlordane J/UJ
AUS-OA07-R43-SS-02 Endosulfan I M/UI
AUS-OA07-R43-SS-02 Endrin J/UJ

AUS-OA07-R43-SS-02DL lHeptachlor N/Ul
AUS-OA07R43-SS-02DL Aldrin J/UJ
AUS-0A07-R43-SS-02DL Heptachlor epoxide J/U.J

AUS.-A07-R43-SS-02DI, Gamma chlordane J/1JJ
AUS-OA07-R43-SS-O2DL Endosulfan I J/UJ
AUS-OA07-R43-SS-02DL Endrin J/5J

6.0 Surrogate Recoveries

Were surrogate recoveries within evaluation criteria?

No, the surrogate recovery for the method blank sample were outside evaluation criteria.
Since the surrogate recoveries for the associated samples were within criteria, no qualification of
data was required. In addition, surrogate recoveries were "diluted out" for several samples.

Since the surrogate recoveries for the original samples were within evaluation criteria, no
qualification of data was required.

Analytical data that required qualification based on surrogate data are included in the
table below. Analytical data which were reported as nondetect and associated with
surrogate recoveries above evaluation criteria, indicating a possible high bias, did not
require qualification.

Page 3 of 5



Crab Orchard Area 7 Data Review

Laboratory SDG: 203557

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries

Were MS/ISD samples reported as part of this SDG?

Yes, AUS-OA07-R39-SS-02.

Were MS/MSD recoveries within evaluation criteria?

No, several MS/MSD and RPDs were outside evaluation criteria. The sample was
analyzed at a dilution and also re-extracted and re-analyzed. Due to the considerable
number of outlying recoveries for the sample, all pesticide results were qualified as J/UJ
for sample AUS-0A07-R39-SS-02 and its reanalysis.

Analytical data that required qualification based on MS/MSD data are included in the
table below. The MS/MSD recoveries for inorganic compounds with sample
concentrations greater than four times (4X) the matrix spike concentration did not require
evaluation or qualification.

N/A

8.0 Lab Duplicate Results

Were lab duplicate samples collected as part of this SDG?

No.

Were laboratory duplicate sample RPDs within criteria?

N/A.

N/A
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Crab Orchard Area 7 Data Review

Laboratory SDG: 203557

9.0 Field Duplicate Results

Were field duplicate samples collected as part of this SDG?

Yes

as k ,,~~~~~~~~~~~~~~~~~~~~~~AC," ,,., 1~~~~.,
AUSOA07-R02-SS=05 AUS-OA07-5 15-SS-05

AUS-OA07-R37-SS-02 AUS-OA07-51 -SS-02

Were field duplicates within evaluation criteria?

No

.: Fjeld picatealyeQulification
AUS-OA07-R37-SS-02 AUS-OA07-5 I -SS-02 Aldrin J

AUS-0A07-R37-SS-02 AUS-OA07-5 1-SS-02 Dieldrin J

AUS-oA07-R37-SS-02 AT S-OA07-5I-SS-02 Endrin ketone Mill

AUS-0A07-R37-SS-02 AUS-0A07-51-SS-02 Isodrin . U-

10.0 Sample Dilutions

For samples which were diluted, were undiluted results also reported?

No; however, samples were diluted due to the presence of high concentrations of target

analytes.

11.0 Additional Qualifications

Were additional qualifications applied?

No.

N/A

Professional judgement was used to qualify acetone and methylene chloride data reported

less than two times (2X) the RL since both compounds are common laboratory

contaminants. Additionally, if the RPD for an initial analysis concentration and a

reanalysis (or dilution analysis) concentration was greater than 50%, then the data was

qualified nondetect (U) based on professional judgement.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 203559

Reviewer: Craig Johnson

Date Reviewed: 6/25/2001

AUS-OA07-R76-SS-OX AlJS-OA07-RN I
AUS-OA07-R73-SS-OX AUS-OA07-RN2 
AUS-OA07-R25-SD-04

1.0 Data Package Completeness

Were all items delivered as specified in the QAPP and COC?

Yes

2.0 Laboratory Case Narrative

Were problems noted in the laboratory case narrative or cooler receipt form which are
not discussed in subsequent sections?

The laboratory case narrative indicated blank spike recoveries outside evaluation criteria.
This issue is addressed in the appropriate section below. No additional problems were 0
noted in the case narrative or cooler receipt form.

3.0 Holding Times

Were samples extracted/analyzed within QAPP limits?

Yes.

4.0 Blank Contamination

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?

No.

Qualifications due to blank contamination are included in the table below. Analytical
data that were reported nondetect or at concentrations greater than five times (5X) the
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Crab Orchard Area 7 Data Review

Laboratory SDG: 203559

associated blank concentration (lOX for common laboratory contaminants) did not

require qualification.

5.0 Laboratory Control Sample

Were LCS recoveries within evaluation criteria?

No

21185-BS Heptachlor 61 69-125/20~~~~~~~~~~~~~~~~~~~~~~... .._........ .. ...

21185-BS Aldrin 60 68-129/37
21185-BS Heptachlor epoxide 61 69-125/20
21185-BS Gamma chlordane 64 72-111/20

21185-BS Endosulfan 1 62 66-121/20
21 185-BS Alpha-chlordane 67 68-148

21185-BS Endrin 70 71-129/35
l addition, some RPDs were outside evaluation criteia No qualification was necessary it-the LCS and LCSD was within criteria.

Analytical data that required qualification based on LCS data are included in the table

below. Analytical data which were reported as nondetect and associated with LCS
recoveries above evaluation criteria, indicating a possible high bias, did not require
qualification.

AUS-OA07-R25-SD-04 Heptachlor J/UJ

AUS-0A07-R25-SD-04 Aldrin J/UJ
AUJS-0A07-R25-SD-04 Heptachlor epoxide J/IJJ

AUS-OA07-R25-SD-04 Gamrmna chlordane J/UJ
AUS-OA07-R25-SD-04 Endosulfani I J/UJ
AUS-OA07-R25-SD-04 Endrin J/IJJ
AUS-OA07-R25-SD-04 Alpha-chlordane J/UJ

6.0 Surrogate Recoveries

Were surrogate recoveries within evaluation criteria?

Yes

Page 2 of 4



Crab Orchard Area 7 Data Review

Laboratory SDG: 203559

I~ ... .il .D¾(t ilyt 

N/A

Analytical data that required qualification based on surrogate data are included in the
table below. Analytical data which were reported as nondetect and associated with
surrogate recoveries above evaluation criteria, indicating a possible high bias, did not
require qualification.

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries

Were MS/MSD samples reported as part of this SDG?

Yes, AUS-OA07-R76-SS-OX.

Were MS/MSD recoveries within evaluation criteria?

Yes.

I Ut~~~~~~~f

NA

Analytical data that required qualification based on MS/MSD data are included in the
table below. The MS[MSD recoveries for inorganic compounds with sample
concentrations greater than four times (4X) the matrix spike concentration did not require
evaluation or qualification.

N/A

8.0 Lab Duplicate Results

Were lab duplicate samples collected as part of this SDG?

No.

Were laboratory duplicate sample RPDs within criteria?

N/A.
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laboratory SDG: 203559

0 NEDI~$f~~edD; j~ ,1A~~rtk I $P a ~~~trg I

9.0 Field Duplicate Results

Were field duplicate samples collected as part of this SDG?
No.

An:~N

Werefield duplicates within evaluation criteria?

No

NA

@ 10.0 Sample Dilutions

For samples which were diluted, were undiluted results also reported?

No; however, samples were diluted due to the presence of high concentrations of target
analytes.

11.0 Additional Qualifications

Were additional qualifications applied?
No.

Professional judgement was used to qualify acetone and methylene chloride data reported
less than two times (2X) the RL since both compounds are common laboratory
contaminants. Additionally, if the RPD for an initial analysis concentration and a
reanalysis (or dilution analysis) concentration was greater than 50%, then the data was
qualified nondetect (U) based on professional judgement.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 203560

Reviewer: Craig Johnson

Date Reviewed: 6/25/2001

AUS-OA07517-SS-02 AUS-OA07R-R56-SS-O2
AUS-OA07R43-SS-04 AUS-OA07R60-SS-02
AUS-OA07R47-SS-02 AUS-OA07R6O-SS-04
AUS-OA07R47-SS-03 AUS-OA07R-R59-SS-02
AUS-0A07R47-SS-04 AUS-OA07R6 1 -SS-02
AUS-0A07R47-SS-05 AUS-OA07-518-SS-02
AUS-0A07R05-SS-04 AUS-OA07R62-SS-02
AUS-OA07-R50-SS-02 AUS-OA07R71 -SS-OX
AUS-OA07R54-SS-02 AUS-OA07-519-SS-OX
AUS-OAO7R5S-SS-02

1.0 Data Package Completeness

Were all items delivered as specified in the QAPP and COC?

Yes

2.0 Laboratory Case Narrative

Were problems noted in the laboratory case narrative or cooler receipt form which are
not discussed in subsequent sections?

The laboratory case narrative indicated surrogate and blank spike recoveries outside
evaluation criteria. These issues are addressed in the appropriate sections below. No
additional problems were noted in the case narrative or cooler receipt form.

3.0 Holding Times

Were samples extracted/analyzed within QAPP limits?

Yes.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 203560

4.0 Blank Contamination

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?

No.

Qualifications due to blank contamination are included in the table below. Analytical
data that were reported nondetect or at concentrations greater than five times (5X) the
associated blank concentration (lOX for common laboratory contaminants) did not
require qualification.

5.0 laboratory Control Sample

Were LCS recoveries within evaluation criteria?

No

21185-BS Heptachlor 61 69-125/20
21185-BS Aldrin 60 68-129/37
2 1185-US Heptachlor epoxide 61 69-125/20
21 185-BS Gamma chlordane 64 72-11 /20
21185-BS Endosulfan I 62 66-121/20
21185-US Alpha-chlordane 67 68-148
21185-BS Endrin 70 71-129/35

In addition, some RPDs were outside evaluation criteria No qualiflcation was necessary if the LCS and LCSD was within citeria.

Analytical data that required qualification based on LCS data are included in the table
below. Analytical data which were reported as nondetect and associated with LCS
recoveries above evaluation criteria, indicating a possible high bias, did not require
qualification.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 203560

AUS-0A07517-SS-02 Heptachlor S/US
AUS-0A07517-SS-02 Aldrin S/US
AUS-0A07517-SS-02 Heptachlor epoxide S/US
AUS-0A07517-SS-02 Gamma chiordane S/U
AUS-0A07517-SS-02 Endosulfan I S/USJ

AUS-OA07517-SS-02 Endrin S/US
AUS-0A075 17-SS-02 Aipha-chlordane S/US
AUS-0A07R43-SS-04 Hleptachlor S/US
AUS-0A07R43--SS-04 Aldrnn S/US
AUS-0A07R43-SS-04 Heptachlor epoxide 3/US
AUS-0A07R43-SS-04 Gamma chiordane S/US
AUS-0A07R43-SS-04 Endosulfan I S/US
AUS-0A07R43-SS-04 Endrin K/U
AUS-0A07R43-SS-04 Alpha-chiordanc P[US

AUS-0A07R47-SS-02 Heptachlor S/US
AUS-0A07R47-SS-02 Aldrin S/USJ
AUS-0A07R47-SS-02 Heptachior epoxide S/US
AUS-0A07R47-SS-02 Gamma chlordane S/US
AUS-0A07R47-SS-02 Endosulfan I S/US
AUS-OA07R47-SS-02 Alpha-chlordane S/US
AUS-0A07R4'7-SS-02 Endrini S/U

AUS-0A07R47-SS-03 Ileptachlor S/US
AIJS-0A07R47-SS-03 Aldrin S/US
AUS-0A07R47-SS-03 Heptachior epoxide S/US
AUS-0A07R47--SS-03 Gamma chiordane S/U.J
AUS-0A07R47-SS-03 Endosulfan I S/US
AUS-0A07R47--SS-03 Endrin KWU
AUJS-0A07R47-SS-03 Alpha-chlordane N/US
AUS-0A07R47-SS-04 Hleptachlor S/US
AUS-OAO07R47-SS-04 Aldrin S/US
AUS-0A07R47-SS.-04 Heptachlor epoxide i/US
AUS-0A07R47-SS-04 Gamma chiordane S/US
AUS-OA07R47-SS-04 Endosulfan I S/US
AUS-0A07R47-SS-04 Endrin NiU
AUS-OAO07R47-SS-04 Alpha-chlordane 3/US
AUS-0A07R47-SS-O5 Heptachlor SKW
AUS-0A07R47-SS-05 Aldrin KUS
AUS-0A07R47-SS-05 Heptachlor epoxide SKU
AUS-0A07R4'7-SS-05 Gamma chlordane S/US
AUS-0A07R47-SS-05 Endosulfan I S/US
AUS-0A07R47-SS-05 Endrin S/USJ
AUS-OA07R47-SS-05 Alpha-chlordane SAi

AUS-OAO07R47-SS-02DL Heptachlor S/US
AUS-0A07R47-SS-02DL Aldrin SU
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laboratory SDG: 203560

AUS-OA07R47-SS-02DL Heptachlor epoxide S/US

AUS-OA07R47-SS-02DL Gamma chlordane J/UJ

AUS-OA07R47-SS-02DL Endosulfan I J/US

AUS-OA07R47-SS-02DL Endrin J/UJ

AUS-OA07R47-SS-02DL Alpha-chlordane JJJS

AUS-OA07R47-SS-O3DL Heptachlor S/USI

AUS-0A07R47-SS-03DL Aldrin S/uS

AUS-OA07R47-SS-03DL Heptachlor epoxide SI/U

AUJS-0A07R47-SS-03DL Gamma chlordane J/UJ

AUJS-OA07R47-SS-03DL Endosulfan I J/UJ

AUS-OA07R47-SS-03DL Endrin S/US

ATJS-OA07R47-SS03D)L Alpha-chloudane J/UJ

AUS-OA07R47-SS-04DL Heptachlor i/UJ

AUS-AA07R47-SS-04DL Aldrin S/US

AUS-OA07R47-SS-04DIL Heptachlor epoxide J/US

AUS-OA07R47-SS-04DL Gaamma chlordane S/UJ

AUS-0A07R47-SS-04DIL Endosulfan I S/I 

AUS-OA07R47-SS-04DL Endrin S/US

6.0 Surrogate Recoveries

Were surrogate recoveries within evaluation criteria?

Yes.

Analytical data that required qualification based on surrogate data are included in the

table below. Analytical data which were reported as nondetect and associated with

surrogate recoveries above evaluation criteria, indicating a possible high bias, did not

require qualification.

N/A

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries

Were MS/IMSD samples reported as part of this SDG?

Yes, AUS-OA07-R5S-SS-02.
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Crab Orchard Area 7 Data Review

Laboratory SDG: 203560

Were MS/MSD recoveries within evaluation criteria?

Yes.

NA

Analytical data that required qualification based on MS/MSD data are included in the
table below. The MS/MSD recoveries for inorganic compounds with sample
concentrations greater than four times (4X) the matrix spike concentration did not require
evaluation or qualification.

N/A

8.0 Lab Duplicate Results

Were lab duplicate samples collected as part of this SDG?

No.

Were laboratory duplicate sample RPDs within criteria?

N/A.

: ~N/A

N/A

9.0 Field Duplicate Results

Were field duplicate samples collected as part of this SDG?

Yes

AUS-OA07-R43-$02 AUS-OA07-5 1 7-SS-02
rAUS-OAO7-R6 1-SS-O2 AUS-OA07-5 1 8SS-02

ADS- A-7 I -SS-OX ALUS-OA07519 SSO 'X
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Crab Orchard Area 7 Data Review

Laboratory SDG: 203560

Were field duplicates within evaluation criteria?

No

AlS-OA07-R43-SS-02 AUS-OA07-517-SS-02 Aidrin J/UJ
AUS-OA07-R43-SS-02 *USA-0A07-57-SS-02 Dieldrin JiUJ
AUS-OAO7-R43-SS-02 AlJS-OA07-517-SS-02 Endrin keton J/JJ

10.0 Sample Dilutions

For samples which were diluted, were undiluted results also reported?

No; however, samples were diluted due to the presence of high concentrations of target

analytes.

11.0 Additional Qualifications

Were additional qualifications applied?

No.

FM/i.Fil'I i-)j naye>- IN~e EL 0 Qaitcto 4K t ohet

Professional judgement was used to qualify acetone and methylene chloride data reported
less than two times (2X) the RL since both compounds are common laboratory

contaminants. Additionally, if the RPD for an initial analysis concentration and a

reanalysis (or dilution analysis) concentration was greater than 50%, then the data was

qualified nondetect (U) based on professional judgement.
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Crab Orchard Area 7 Data Review

Laboratory SDG: G296-79 (Paradigm Analytical)

Reviewer: Jeff Aust

Date Reviewed: 4/21/2001

AUJS-OA07-045-SS-OX AUS-OA07-076-SS-OX

1.0 Data Package Completeness

Were all items delivered as specified in the QAPP and COC?

Yes

2.0 Laboratory Case Narrative

Were problems noted in the laborator case narrative or cooler receipt form which are

not discussed in subsequent sections?

The laboratory case narrative/cooler receipt form indicated the following:

. A case narrative/cooler receipt form was not provided

3.0 Holding Times

Were samples extracted/analyzed within QAPP limits?

Yes

4.0 Blank Contamination

Were any analytes detected in the Method Blanks, Field Blanks or Trip Blanks?

Yes

LMB 1,2,3,4,6,7,8-HpCDD 0.446 pg/g

LMB3 OCDD 1.26 pg/g

LMB 1,2,3,4,6,7,8-HpCDF 0.0960 pg/g

LM3 2,3,>4,7 ,8PeCDF 0.0700 pg/g
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Crab Orchard Area 7 Data Review

Laboratory SDG: G296-79 (Paradigm Analytical)

LMB Total HpCDDs 0.446 Pg./g .

LMB Total PeCDFs 0.0700 pg/g
LMB Total H-pCDFs 0.0960 _ Pg/g
LMB ITEF TEQ (ND='0) 0.0417 pg/g

LMB JTEF TEQ (ND=1/2) 0.144 pg/g

Qualifications due to blank contamination are included in the table below. Analytical
data that were reported nondetect or at concentrations greater than five times (5X) the
associated blank concentration (lOX for common laboratory contaminants) did not
require qualification.

AU.JS-0A07-076-SS-OX | 2,3,4,7,8-PeCDF 0.0823 U LMB

5.0 Laboratory Control Sample

Were LCS recoveries within evaluation criteria?

Yes

N/A

Analytical data that required qualification based on LCS data are included in the table
below. Analytical data which were reported as nondetect and associated with LCS
recoveries above evaluation criteria, indicating a possible high bias, did not require
qualification.

N/A

6.0 Surrogate Recoveries

Were surrogate recoveries within evaluation criteria?

Yes

Page 2 of 5



Crab Orchard Area 7 Data Review

Laboratorv SDG: G296-79 (Paradigm Analytical)

Analytical data that required qualification based on surrogate data are included in the
table below. Analytical data which were reported as nondetect and associated with
surrogate recoveries above evaluation criteria, indicating a possible high bias, did not
require qualification.

7 Tield fl, C I Qiall.tin

7.0 Matrix Spike and Matrix Spike Duplicate Recoveries

Were MS/IMSD samples reported as part of this SDG?

No.

Were MS/MSD recoveries within evaluation criteria?

NA
g~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

N/A

Analytical data that required qualification based on MS/MSD data are included in the
table below. The MS/MSD recoveries for inorganic compounds with sample
concentrations greater than four times (4X) the matrix spike concentration did not require
evaluation or qualification.

NA

8.0 Lab Duplicate Results

Were lab duplicate samples collected as part of this SDG?

No.

Were laboratory duplicate sample RPDs within criteria?
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Crab Orchard Area 7 Data Review

Laboratory SDG: G296-79 (Paradigm Analytical)

N/A.

9.0 Field Duplicate Results

Were field duplicate samples collected as part of this SDG?

No.

Were field duplicates within evaluation criteria?

NA

N/A

10.0 Sample Dilutions

For samples which were diluted, were undiluted results also reported?

No samples were diluted

The following table identifies the analyses which only diluted results were provided and

one or more analytes were reported as nondetect.

11.0 Additional Qualifications

Were additional qualifications applied?
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Crab Orchard Area 7 Data Review

Laboratory SDG: G296-79 (Paradigm Analytical)

No.

Professional judgement was used to qualify acetone and methylene chloride data reported

less than two times (2X) the RL since both compounds are common laboratory

contaminants. Additionally, if the RPD for an initial analysis concentration and a

reanalysis (or dilution analysis) concentration was greater than 50%, then the data was

qualified nondetect (U) based on professional judgement.

12.0 QA/QC Summary

Surrogates Dioxins 18 0

Laboratory Control Samples (LCS and LCSD) Dioxins 17 0

Matrix Spikes (MS and MS/MSD) N/A _ I

Precion (Lab Dup, MSD RPD and LCS RPD N/A

Field Duplicates N/A _
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JUN 21001

Sea& ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

U_ ' 1021 NORTH GRAND AVENUE EAST, P.O. Box 19276, SPRINGFIELD, LiNOIS 62794-9276

(217) 785-7728 THOMAS V. SKINNER, DIRECTOR

June 7, 2001

U.S. Fish and Wildlife Service
Attn: Mr. Dennis Pinigis, Superfund Mgr.
Crab Orchard National Wildlife Refuge
8588 Route 148
Marion, IL 62959

Re: Area 7 Pesticides 1998620014 -- Williamson
Crab Orchard/AUS OU
Superfund/Technical File

Dear Mr. Pinigis:

On May 15, 2001 the Illinois Environmental Protection Agency ("Illinois EPA") received

electronic mail from the U.S. Fish and Wildlife Service ("USFWS") containing

information related to pesticide sampling in four buildings in Area 7 of the Crab Orchard

National Wildlife Refuge ("Refuge"). Area 7 is one of the areas investigated as part of

the Additional and Uncharacterized Sites ("AUS") Operable Unit ("OU") Preliminary

Assessment/Site Investigation (TPA/SI"). Great Lakes Terminal and Transport (GLT&T),

also known as Great Lakes Solvents, leased the buildings in Area 7 for storage of

pesticides for Shell Chemical Company. These four warehouse buildings were
numbered: IN-1-3, IN-1-4, IN-1-5 and IN-1-6. These buildings have had several tenants

since WWI[ and all four are currently occupied.

Maytag, MOM Distributors (the Party Shop), USFWS and the Illinois Department of

Natural Resources continue to use the warehouses now. Employees of these entities enter

the buildings varying amounts. USFWS collected dust, air and wipe samples from the

interiors of the buildings because of pesticide residues found outside the buildings, the

past pesticide storage within the buildings and because the buildings are in use. In order

to assist USFWS understand the risk implications of worker contact with pesticides

detected inside the buildings, Illinois EPA calculated conservative screening levels for
most of the analyzed pesticides (described below).

It appears that two of the pesticides, aldrin and dieldrin, are present above their screening

levels. This suggests that the buildings may be unacceptable for routine worker exposure.

Note Illinois EPA has not evaluated the results of the air samples, since URS has already
recommended minimizing worker exposure due to the measured air values in their report.

Screening Levels - The screening levels have been calculated using a procedure

developed by Jeffrey M. Paul (A Proposed Risk-Based Modelfor the Evaluation of

t. GEORGE H. RYAN, GOVERNOR 
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Surface Contamination, and the Assessment of Potential Dernal Exposure. Thesis
submitted to: The School of Hygiene and Public Health of the Johns Hopkins University.
1997). This is one of two approaches for addressing surface exposures that have been
recommended to the Illinois EPA by USEPA. The basic equation for calculating the
Risk-B ased Screening Level (RBSL, in units of ug/cm2 ) is:

RBSL = D ,,,, x BW x AT /
CR x fss x [(((1- fdo) X (fdr)) + (fdo X fgi )] x EF x ED, where:

D.,, = Risk-Specific and Benchmark Dose (Risk-Specific Dose (RSD) for
carcinogens and Reference Dose (RfD) for noncarcinogens, chemical-
specific);

BW = Body Weight (70 kg assumed)
AT = Averaging Time (70 years for carcinogens and 1 year for noncarcinogens

assumed)
CR = Surface Area Contact Rate (420 cm2/hr for 8 hours assumed)
f55 = Transfer Efficiency from Surface to Skin (10% = 0.10 assumed)
fdo = Transfer Efficiency from Dermal to Oral Route (5% = 0.05 assumed)
fdar = Dermal Absorption Fraction (chemical-specific or 10% = 0.10 assumed

for organic chemicals and 1% = 0.01 assumed for inorganic chemicals)
fgi = Oral Absorption Fraction (chemical-specific)
EF = Exposure Frequency (250 d/yr assumed for workers)
ED = Exposure Duration (1 year assumed)

The chemical-specific variables (where available) for the analyzed chemicals are
summarized in the following table. Note that the Risk-Specific Dose assumes an excess
cancer risk of lE-06.

Chemical RSD RfD fd, ;

(uglkgfd) (uglkg/d)
Aldrin 5.9E-05' 0.038 0.078" 0.80c
Dieldrin 6.25E-05a 0.05a 0.077b 0.80c
Endrin + Ketone (total) NA 0.30d 0.10e 0.80c
DDT 2.9E-03a 0.50'a 0.03" 0.80s
Isodrin ND ND ND ND

Notes:
NA Not applicable.
ND = No data available.
(a) _ Value from USEPA's Integrated Risk Information System (IRIS; online).
(b) = Value from ATSDR's Toxicological Profile for Aldrin/Dieldrin (Update).

US Dept. of Health & Human Services. September 2000.
(c) = Value from ATSDR's Toxicological Profile for Chlordane (Update). US Dept. of

Health & Human Services. May 1994. (Based on structural similarity.)
(d) Value from USEPA Region 3's Risk-Based Concentration Table, 10/5/00. 0
(e) = Default value, no chemical-specific value available.
(f) Value from ATSDR's Toxicological Profile for DDT/DDD/DDE (Update). US
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Dept. of Health & Human Services. September 2000.

Using the default and chemical-specific values listed above, screening levels were
calculated for carcinogenic and/or noncarcinogenic effects for all chemicals except
isodrin (for which insufficient data were available to complete calculations). Since the
analytical data are reported as ug/wipe, and the wipe samples were collected from 1
square foot surfaces (= 929 square centimeters), all data were converted to units of
ug/cm2 to facilitate comparison with the screening values. The analytical data and
screening values are summarized in the following table.

Chemical Amount RBSL RBSL

(maximum) (cancer) (noncancer)

(ug/cm 2 ) (ug/cm 2) (ug/Cm 2 )

Aldrin 0.78 0.01 0.08
Dieldiin 0.64 0.01 0.13

Endrin + Ketone (total) 0.32 NA 0.68

DDT 0.06 0.22 9.1

Isodrin 0.12 NID) ND

Notes:

NA =Not applicable

ND = No data available.

Discussion - Comparing the RBSLs to the maximum amount analyzed on a building

surface, it can be seen that workers are potentially exposed to unacceptable levels of
pesticides in all three buildings for aldrin and dieldrin. These results suggest that worker
exposure be minimized to protect against both cancer and noncancer risks, since the
maximum amounts of both chemicals exceed both the cancer and noncancer RBSLs.
Furthermore, aldrin and dieldrin are similar in structure and toxic endpoints, so their
effects are considered additive.

It should be noted that the calculation of the RBSLs has been done using conservative
assumptions, such as assuming full-time worker exposure (8 hr/d for 250 d/yr) and a
surface contact rate of 420 cm /hr. If the workers' exposures are less than these assumed
values, then their risks would be correspondingly less. However, as mentioned above, the
inhalation risks have already been found to be a concern, so the workers' total exposure
to pesticides is likely to be unacceptable under all but the briefest of exposures.



JUL-18-2002 10:33 P.05/05

Mr. Dennis Pinigis, USFWS 1998620014 -- Williamson
Area 7 Pesticides Crab Orchard/AUS OU
June 7. 2001 SuperfundTechnical File
Page 4 of 4

Should you have any questions regarding this letter, please do not hesitate to contact me
at 217/785-7728.

Paul T. Lake, Re diProject Manager
Federal Facilities Urn
Federal Sites Remediation Section
Bureau of Land

PTL:bac:sdn:H:\CONWR\adduncou'arca7pestcuos

cc: Nan Gowda, USEPA (SRF-5J)
Mary Fulgham, USEPA
Janet Goodwin, DOI
Gary Chisholm, USACGLouisville

TOTAL P.05


