
File: 541.460.000n
D.C.

THE MEMPHIS DEPOT

TENNESSEE

ADMINISTRATIVE RECORD

COVER SHEET

AR File Number 2_1



38t i
• ile: _
D.C. _qa. _.

DRAFT-FINAL

Former Defense Distribution Depot Memphis, Tennessee

Engineering Evaluation/Cost Analysis (EE/CA)

Old Paint Shop and Maintenance Area

Parcels 35 and 28

April 1999

Prepared for

U.S. Army Engineering and Support Center,
Huntsville

Contract No. DACA 87-94-D-0009, D.O. 3

Prepared by

CH2M HILL

WDC990270004 DOC/2_cr M/DRAFT-FINAL



381 2

Foreword

This Engineering Evaluation/Cost Analysis (EE/CA) evaluates alternatives and selects a

recommended alternative for removing chemical contamination from a former paint shop

and maintenance area (Parcels 35 and 28) at the southwestern comer of former Defense

Distribution Depot Memphis, Tennessee (Memphis Depot or Depot), so that the area can be

turned over to the City of Memphis as part of Base Realignment and Closure (BRAC)

activities at the Depot.

This EE/CA is a focused feasibility study containing only the amount of information,

alternatives development, and evaluation necessary to define the most suitable remedial

action for Parcels 35 and 28. It has been developed and organized in general accordance

with U.S. Environmental Protection Agency (EPA) 540-R-93-057, Guidance on Conducting

Non-Time-Critical Removal Actions Under CERCLA, USEPA, August 1993.
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Executive Summary

This Engineering Evaluation/Cost Analysis (EE/CA) evaluates alternatives and selects a

recommended alternative for removing chemical contamination from a former paint shop

and maintenance area at the southwestern corner of the former Defense Distribution Depot

Memphis, Tennessee (Memphis Depot or Depot), so that the area can be turned over to the

City of Memphis as part of Base Realignment and Closure (BRAC) activities at the Depot.

The Memphis Depot is a former Defense Department supply depot located in a mixed

residential, commercial, and industrial area in Central Memphis approximately 1 mile

northwest of the Memphis International Airport. (See Figure 1-1 that shows the location of

the Depot within Memphis.) The depot received, warehoused, and distributed supplies to

all U.S. military services and some civil agencies located primarily in the southeastern

United States, Puerto Rico, and Panama. The facility operated from its construction during

World War II until its closure in 1997.

The City of Memphis has expressed interest in acquiring the former paint shop and

maintenance area, referred to as Parcels 35 and 28, under BRAC. (See Figure 1-5 that shows

Parcels 35 and 28 with the location of associated facilities, surfacing, and security fence.)

Memphis Depot personnel indicate that the City currently plans to develop the area for

industrial purposes. Parcels 35 and 28 consist of the following facilities:

• Building 1084 - A former maintenance shop, which was also used over time as a wood

shop and pesticide storage area.

• Building 1085 - A concrete slab from a former grease rack.

• Building 1086 - An industrial building formerly used as a preparation area, paint shop,

and storage area.

• Building 1087 - An industrial building formerly used as a large-vehicle paint shop.

• Building 1088 - An industrial building with a former sandblast facility.

• Building 1089 - A partially enclosed warehouse where some sandblasting occurred.

WDC990270004DOC/_KTM/DRAFT-FINAL ES-1
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• Buildings 1090 and 1091 - Small quonset huts formerly used to store paint and other

supplies for paint shop operations.

These facilities are located within the fenced and secured area of the Memphis Depot. With

the exception of some concrete driveways in the vicinity of Buildings 1086, 1087, and 1088,

most of the surface area in Parcels 35 and 28 are gravel. Outside the facility fence is a

grassed area bounded by city streets. (See Figure 1-10 for sampling locations.)

Surface soil samples indicate that surface soil (zero to 12 inches in depth) within the fenced

area of Parcels 35 and 28, and in the grassed area outside the fence, have a variety of

contaminants associated with the former functions of the area. The detected concentrations

were distributed throughout the parcels and were not concentrated in any particular area. In

general, the most frequently detected constituents were metals, polycyclic aromatic

hydrocarbons (PAHs), volatile organic compounds (VOCs), phthalates, and pesticides.

Surface soil concentrations of detected constituents were evaluated relative to the industrial

and residential screening criteria based on background concentrations, BRAC Cleanup

Team (BCT) screening values, and EPA Region III risk-based criteria (RBC) corresponding to

a hazard index (HI) of 1.0 and updated to current (October 1998) values. Areas with surface

soil sample results exceeding these industrial and residential criteria were identified. (See

Figure 1-12 and 1-13 that show the sampling locations that exceeded the screening criteria.)

These areas were then compared with future land use and access criteria to determine the

following removal requirements (see Figure 1-14):

• Surface soil within the security fence of Parcels 35 and 28 will be removed until

contaminant levels are lower than the industrial screening criteria discussed in

Subsection 1.4.1 of this report.

• Surface soil outside the security fence will be removed until contaminant levels are

lower than the residential screening criteria discussed in Subsection 1.4.1 of this report.

All of the industrial buildings within Parcels 35 and 28 contain dust and residues from their

past use. Although no sampling has been done in these areas, it is anticipated that

constituents will be similar to those detected in the adjacent graveled areas. Since these

buildings are within a secured area with a proposed industrial use in the future, it is

WDC990270004 OO_M/DRAFT-FINAL ES-2
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proposed that removals of contaminants withm the buildings be done in accordance with

industrial screening criteria.

Two special areas of potential contamination were also noted during the study. These

include:

• Unsampled backfill from an underground storage tank removal at Building 1085 in 1989.

The tank formerly contained waste oil, but also reportedly had been the possible

receptor of various liquids containing petroleum hydrocarbons, pesticides,

polychlorinated biphenyls, and metals.

• A former gravel-filled drainage sump beneath the slab at Building 1084, which drained a

former maintenance pit area. This sump is covered by the concrete slab.

It is proposed that the contaminated soil in these areas be confirmed and removed using the

industrial screening criteria discussed in Subsection 1.4.1 of this report.

Three removal scenarios were developed on the basis of the removal criteria discussed

above. These included:

• Altemative 1 - Decontaminate Existing Metal and Masonry Buildings and Associated

Equipment for In-Place BRAC Transfer; Remove and Dispose of Wooden Structures,

Contaminated Soil, and Debris.

• Alternative 2 - Decontaminate Existing Metal and Masonry Buildings for In-Place BRAC

Transfer; Decontaminate, Remove, and Dispose of Associated Equipment; and Remove

and Dispose of Wooden Structures, Contaminated Soil, and Debris.

• Alternative 3 - Decontaminate, Remove, and Dispose of All Above-Grade Buildings and

Associated Equipment and Remove and Dispose of Contaminated Soil and Debris.

Alternatives were evaluated in terms of effectiveness, implementability, cost, and the

following removal action goals and objectives:

• Reduce the potential risk to long-term site users to a level deemed acceptable to U.S.

Environmental Protection Agency (EPA) and Tennessee Department of Environment

and Conservation (TDEC).

WDC990270004 DOCFdKTM/DRAFT-FINAL ES'3
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Be technically appropriate and feasible to accomplish using commonly accepted

construction practices.

Mimmize, to the extent possible, the volumes of materials that must be removed and

landfilled offsite.

• Have a reasonable and acceptable cost.

• Can be implemented in an expedited manner to meet BRAC parcel transfer and leasing

schedules.

• Be maintenance free.

Table 4-1 summarizes the results of the evaluation process. All removal action alternatives

can be implemented and all can meet the stated removal action goals. There is a potential

for slightly greater effectiveness with Alternatives 2 and 3, but this potential requires

progressively increased difficulty, disposal requirements, and cost. Final selection,

therefore, is essentially a function of intended use requirements of the facilities and cost.

On the basis of these evaluations, the following recommendations were made:

Alternative 2 is recommended as the primary alternative for remediating Parcels 35 and

28. This alternative provides, at a reasonable cost, open and fully decontaminated

buildings that could be used for a variety of purposes. By removing the sandblast and

paint equipment, the potential for recontaminating the area by similar future operations

is minimized.

Alternative 1 should be considered if the City wishes to maintain the equipment for an

industrial use similar to the past use. If Alternative I is selected, it is recommended that

the City be required to accept any future risk and costs associated with inaccessible

contamination that might be located during any future equipment removals and/or any

contamination associated with this future use of the area.

• Alternative 3 is not recommended. Added benefits of removing the buildings do not

appear to justify the high cost of such work.
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1.0 SiteCharacterization

1.1 Descriptionand Background

1.1.1 Site Location

The former Defense Distribution Depot Memphis, Tennessee (Memphis Depot or Depot)

covers 642 acres of land in Memphis, Shelby County, Tennessee. Approximately 5 miles east

of the Mississippi River and just northeast of the Interstate 240-Interstate 55 junction, the

Depot is in the central section of Memphis approximately 4 miles from the Central Business

District and I mile northwest of Memphis International Airport. Airways Boulevard borders

the Depot on the east and provides primary access to the installation. Dunn Road, Ball Road,

and Perry Road serve as northern, southern, and western boundaries, respectively, of the

Main Installation. Figures 1-1 and 1-2 show the location of the Memphis Depot within

Memphis. Figure 1-3 shows the boundaries of the Depot In relation to surrounding roads

and the location of operable units within the facility.

1.1.2 Type of FacilityandOperationalStatus

The Memphis Depot is a former Defense Department supply depot that received,

warehoused, and distributed supplies common to all U.S. military services and some civil

agencies located primarily in the southeastern United States, Puerto Rico, and Panama. The

facility was constructed during World War II and was operated from that time until its

closure in 1997.

Parcels 35 and 28 are located at the southwestern comer of Operable Unit 2 (OU-2), an

Industrial area of the Depot where maintenance and repair activities were undertaken.

Figure 1-4 shows the configuration of OU-2, including the location of Parcels 35 and 28 and

the location of suspected sites of potential contamination based on past use. Figure 1-5

shows a larger view of Parcels 35 and 28 with the location of associated facilities, surfacing,

and security fence.

Parcel 35 was primarily used as a maintenance area. Specific facilities in this parcel

included:

WDC990270004 DOC/2,tCFM/D RAFT-FINAL 1-1
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Building 1084 (Early Removal Site 87) - This bmlding is a former maintenance shop,

which was also used over time as a wood shop and a pesticide storage area. It consists of

wood-frame structure with metal and fiberglass siding on a 40-foot by 30-foot concrete

slab. Its total height is about 20 feet. Drawings indicate that the building had a 3-foot-

deep pit area, which drained to the subsurface by a pipe and gravel sump. The pit area

has since been filled in or covered with concrete. The building has a grated inlet, which

drains to the facility stormwater drainage system by a 300-foot tile drain.

Building 1085 (Early Removal Sites 29 and 88) - This building is the former location of a

covered grease rack. All that remains of the structure is a 37-foot by 12-foot concrete slab

and a concrete retaining wall. A 1,000-gallon underground storage tank (UST), which

was used for collection and storage of waste oil, was removed in 1989. A 500-gallon UST,

which was part of the former hydraulic lift system in the building, was closed in-place in

1989 by filling it with sand.

Building 1086 (No Further Action Site 30) - This building was used as a preparation

area, paint shop, and storage area. The southern end is a 120-foot by 40-foot fully

enclosed masonry and metal-sided building with a paint booth, racks, and other

equipment associated with its former use. The northern end is a 120-foot by 40-foot

partially enclosed storage area with metal siding and roof. The entire structure is

constructed over a 240-foot by 40-foot concrete slab. The total height of the building is

about 29 feet.

Building 1087 - This building is the former paint shop. It consists of a metal-sided

building with concrete stem walls constructed on a 144-foot by 35-foot concrete slab.

Within the building are two large paint booths and ventilation systems associated with

the painting operations. The total height of the building is about 30 feet.

Building 1088 - This building is the former sandblast facility. It consists of a 62-foot by

21-foot steel sandblast chamber and a 20-foot by 40-foot enclosed equipment room with

pumps, tanks, and other equipment associated with sandblasting operations, and a

covered staging area. The total height of the building is about 20 feet.

Buildings 1090 and 1091 - These buildings are small quonset huts that were used as

storage areas for paint and other supplies for paint shop operations. Each quonset hut is

WDC990270004 DOC/_M/DRAFT-FINAL 1-2
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located on a 40-foot by 20-foot concrete slab to store paint for painting operahons. Each

quonset hut is about 10 feet high.

Parcel 28 was used primarily as a storage area. However, some maintenance activities may

have occurred in that area.

The primary facility on Parcel 28 is Building 1089 (Remedial Investigation Site 89), a

partially enclosed storage building used for material storage and a small-object sandblasting

operation (two northern bays only). The building consists of a 660-foot by 60-foot concrete

slab covered by a metal frame building with a sheet metal roof and sheet metal siding on the

two ends and one side. The total height of the building is about 25 feet.

With the exception of some concrete driveways in the vicinity of Buildings 1086, 1087, and

1088, most of the surface area of Parcels 35 and 28 is gravel. Parts of the gravel surface in the

vicinity of Buildings 1087 and 1088 included Remedial Investigation Site 32 and Screening

Sites 31 and 33 due to the presence of dust and sandblast debris in the gravel from sandblast

and paint operations.

The entire operational area is within the perimeter fence for the Depot. The area outside the

fence is primarily grassed. The industrial area can only be accessed through guard-

controlled security gates.

The City of Memphis has expressed interest in acquiring Parcels 35 and 28. Discussions with

Memphis Depot personnel indicate that the City currently wants to convert the site for

industrial-related uses in the future.

1.1.3 StructuresandTopography

About 60 percent of the Main Installation is developed land. Most of the Main Installation's

land area has been graded, paved, and built up. Some of the few remaining unpaved areas

were used for open storage of various materials and equipment. The only significant

grassed and treed area is the golf course, located in OU-3.

The topography in the Main Installation is generally level. Surface elevations range from

approximately 316 feet above mean sea level (msl) in the Defense Reutilization and

Marketing Office (DRMO) storage yard next to Dunn Avenue to 267 feet above rnsl in the

low area below Lake Danielson's earthen dam. The location of the DRMO Yard and Lake

WDC990270004 D_M/DRAFT-FINAL 1"3



381 16
1 O SiTE CHARACTERIZATION

Danielson are shown in Figure 1-3. The topography across OU-2 is essentially level, with a

geographic high in the southwestern comer. Contours on Figure 1-4 show the topography of

OU-2.

1.1.4 GeologyandSoil Information

1.1.4.1 Regional Geology

The area of Memphis, Tennessee, straddles two major subdivisions of the Atlantic Coastal

Plain Physiographic Province. Figure 1-6 shows a general geologic cross section of the

Memphis area. The Memphis Depot is situated within a major structural feature termed the

Mississippi Embayment. This area is described as a youthful to mature belted coastal plain

(ref. 1).

Information describing major regional geologic units has been obtained from Wells (ref. 2),

Moore (ref. 3), Nyman (ref. 4), and Graham and Parks (ref. 1). The Quaternary and Tertiary

strata in the Memphis area are composed of loosely consolidated deposit of marine, fluvial,

fluvioglacial, and deltaic sediments. In Tennessee, unconsolidated sediments (Cretaceous

through Quaternary) reach their maximum thickness at Memphis, where they range from

2,700 to 3,000 feet.

1.1.4.2 Geology at the Memphis Depot

The geology at the Memphis Depot was investigated by reviewing the existing published

geologic information (ref. 5 and ref. 6) and work performed during 1990 Remedial

Investigation (RI) activities by Law Environmental (ref. 7). CH2M HILL conducted

additional groundwater well installations in March 1996 and again in October 1998. On the

basis of the soil borings and monitoring wells installed during the 1990 RI, cross sections

were developed that illustrate the postulated occurrence, attitude, and relationships of the

geologic units encountered. The cross sections are generalizations, and local variations in

subsurface conditions should be expected. The strata encountered during 1990 RI activities

(ref. 7) included loess, fluvial deposits, Jackson Formation/Upper Claibome Group clays

(based on interpretation by Law Engineering), and what has been interpreted to be the

Memphis Sand Formation. Figure 1-7 illustrates a geologic cross section of the Depot that

includes the area in this EE/CA. Monitoring wells installed in this area did not extend into

the Memphis Sand Formation.
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The uppermost geologic unit at or near ground surface m the area included in this EE/CA is

loess (eolian deposits consisting of brown silty clay, clayey silt, and fine sandy clayey silt).

Loess was encountered at all drilling locations. Its maximum thickness is reported to be

about 65 feet; it thins considerably toward the east. This unit is described as a brown to

yellowish low-plasticity silt or low-plasticity clay. Locally, it may contain thin,

discontinuous, fine sandy layers enclosed within silts and silty clays.

Fluvial (terrace) deposits of Quaternary and possibly Pliocene age underlie the loess and

were encountered at all drilling locations during the 1990 RI activities by Law

Environmental (ref. 7). The unit is composed of three generalized members that can be

traced through the area included in this EE/CA:

• Silty clay, silty sandy clay, or clayey sand (upper layer)

• Poorly graded (less than 5 percent silt or clay), fine- to medium-grained sand

• Gravelly sand

Beneath the silty clay/sandy clay/clayey sand are layers of sand and sandy gravel. These

layers may alternate. The sand layers range from poorly graded to well graded, fine- to

coarse-grained, very well sorted to poorly sorted quartz grains. The lower sand layers are

poorly graded and are tan to white. The sand layers show a coarsening downwards into a

gravelly sand, with chert being the primary gravel constituent. These fluvial deposits range

from zero to 100 feet in thickness. The thickness is highly variable because of erosional

surfaces at both top and base. Locally, in the Memphis area, the fluvial deposits may be

absent (ref. 1).

The Late Ecocene Jackson Formation and upper part of the Claiborne Group lie beneath the

fluvial (terrace) deposits. The upper Claiborne consists of the Jackson, Cockfield, and the

Cook Mountain Formations. Because of lithologic similarities, the Jackson Formation and

the Cockfield Formation cannot be reliably subdivided in the subsurface of the Memphis

area. The Jackson/Cockfield Formations consist of sand, silt, clay, and lignite beds. The

preserved sequence is predominantly Cockfield. The Cockfield Formation is typically

composed of clay and silt in the upper part and sand in the lower part, although locally this

may be reversed (ref. 6). Lignite beds, up to 10 feet in thickness, occur in the clays, silts, and

sands. The base of the Cockfield Formation is faulted, and dips to the west at a rate of 10 to

40 feet per mile.
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The thickness of the Jackson Formation is reported to range from zero to 150 feet (ref. 5 and

ref. 6). Where the Jackson Formation is present, the Cockfield may be from 235 to 270 feet in

thickness. In other places, extensive erosion caused the thickness to be highly variable.

The Cook Mountain Formation consists of clay, silt, and sand. Kingsbury and Parks (ref. 5)

report a range of zero to 50 feet in the Memphis area, while Parks and Carmichael (ref. 6)

report a thickness ranging from zero to 150 feet over the West Tennessee area.

Clayey soil that has been interpreted as the Jackson Formation/Upper Claibome Group was

penetrated in three soil borings and three monitoring wells. This unit is represented in the

area included in this EE/CA by a distinctive stiff gray or orange low to high plasticity

lignitic clay. This member underlies the fluvial deposits and is a regionally significant

confining unit for the Memphis Sand Aquifer, which serves as the regional drinking water

supply.

The Jackson Formation/Upper Claibome Group has been observed to be continuous across

the Main Installation with the possible exception of the northwest area near Dunn Field

where the confining unit thins. Investigations to determine the nature of groundwater flow

and quality in this area are ongoing. All wells and boreholes near Parcels 35 and 28 indicate

that the clay is continuous in the southwest portion of the Main Installation.

Underlying the Jackson Formation/Upper Claiborne Group are the widespread terrace

deposits of the Memphis Sand ("500-foot sand"). The Memphis Sand was deposited during

the Middle Eocene when streams carried extensive quantities of sand and gravel into the

Mississippi embayment area. The Memphis Sand unit is composed primarily of thick

bedded, white to brown or gray, very fine-grained to gravelly, partly argillaceous, and

micaeeous sand. Lignitic clay beds constitute only a small percentage of total thickness. The

Memphis Sand ranges from 500 to 890 feet in thickness, and the depth to the top of the

Memphis Sand Aquifer in the area ranges from approximately 120 to 300 feet below ground

surface. It is thinnest in the northeastern part of the Memphis area in northwestern Fayette

County, Tennessee, and thickest near the Mississippi River in southwestern Shelby County,

Tennessee. The City of Memphis obtains its drinking water from this aquifer. The base of

the Memphis Sand dips to the west at a rate of 20 to 50 feet per mile.
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1.1.4.3 Regional Hydrogeology

The Memphis area is located within a region that has several aquifers of local and regtonal

importance. These aquifers are identified in descending order by their geologic names:

• AUuvial Aquifer

• Fluvial (Terrace) Aquifer

• Memphis ("500-foot") Sand Aquifer

• Fort Pillow ("1,400-foot") Sand Aquifer

The Alluvial Aquifer's distribution is limited to the channels of primary streams; therefore,

it does not occur at the Depot. The Fluvial, Memphis Sand, and Fort Pillow Sand aquifers

underlie the Main Installation.

1.1.4.4 The Memphis Depot Hydrogeology

Site-specific hydrogeologic conditions were investigated by physical inspection, test

borings, monitoring well installation, groundwater quality monitoring, and direct

measurement of in situ hydraulic properties during the 1990 RI activities by Law

Environmental (ref. 7).

The uppermost hydrogeologic unit encountered at the Memphis Depot is the loess. While

not usually a water-bearing unit, this material is of interest because it tends to limit

precipitation infiltration (recharge) to significant underlying aquifers where the loess

remains intact or undisturbed. Sandy zones occurring within the loess may become seasonal

"perched" water-bearing zones that contain water for short periods after rainfall events.

Typically, the perched zones consisted of a fine sandy layer enclosed within the loess,

approximately 20 feet below land surface (bls). These perched water zones are temporal and

are not considered part of the Fluvial Aquifer.

Fluvial (terrace) deposits underlie the loess within the Main Installation. The fluvial deposits

form the Depot area's shallow (water table) aquifer. The base of the fluvial deposits range in

depth from 40 to 131 feet msl at the Depot. The saturated thickness within the Fluvial

Aquifer varies from a few feet to about 20 feet. Recharge to this unit is primarily from the

infiltration of rainfall (ref. 1). According to the water levels measured in the monitoring

wells during the 1990 RI activities (ref. 7), only the base of the unit is saturated. On the basis

of water level measurements taken by CH2M HILL since 1996, seasonal water levels
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indicate that the groundwater levels fluctuate up to several feet. The Fluvial Aquifer is not

used as a drinking water source within the City of Memphis. The Memphis Sand Aquifer

underlies the Fluvial Aquifer and is the primary source of drinking water for the City of

Memphis.

Water level data from Memphis Depot wells were used to prepare a water table surface map

(ref. 8) of the Fluvial Aquifer underlying the Depot (Figure 1-8). This figure represents an

interpolation of the water level information obtained from widely spaced monitoring wells

and is an interpretation of natural conditions on the date of measurement. Figure 1-9

presents the interpretation of the Fluvial Aqmfer water table surface within OU-2 during

November 1998.

The Jackson Formation/Upper Claibome Group was encountered at more than half the

monitoring well and soil boring locations. The unit is significant because it is a regionally

important confining bed separating shallow water-bearing zones from underlying major

aquifers (ref. 4). Where encountered, the elevation of the confining unit's upper surface

ranges from 223 to 118 feet above msl. An investigation to evaluate the presence of the

confining unit and hydraulic communication (if any) between the Fluvial Aquifer and the

Memphis Sand Aquifer is planned for other RI activities (RI for OU-4). The continuity and

thickness of the confining unit can be only estimated from available information.

The Memphis Sand Aquifer (also called the "500-foot sand") represents the region's most

important source of water resources. The aquifer is reported to underlie the entire Memphis

area. At the Memphis Depot, the top of the Memphis Sand Aquifer is approximately 125 to

150 feet above rnsl. In the monitoring wells, completed in the aquifer at the Depot, the

potentiometric level ranges from 143 to 146 feet above msl. Flow in the unit is directed

generally westward toward the Allen Well Field, a major local pumping zone.

The Fort Pillow Sand Aquifer (also called the "l,400-foot sand") underlies the Memphis

Depot and the Memphis region at great depth, on the order of 1,400 feet bgs, and is reported

to average some 200 feet in thickness in the vicinity of the Depot. The unit contains

groundwater under strong artesian (confined) conditions. The Fort Pillow Sand Aquifer

potentiometric level in the Depot area was interpolated to be on the order of 180 feet above

rnsl in the fall of 1985 (ref. 1).
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1.1.5 SurroundingLand Use and Populations

The Memphis Depot is located in south-central Memphis in an area of widely varying uses.

Most of the land surrounding the Depot is intensely developed. To the north of the Depot

are the rail lines of Fnsco Railroad and Illinois Central Gulf Railroad. Large industrial and

warehousing operations are located along the rail lines in this area. A triangular area

immediately to the north of the Depot along Dunn Road also contains several industrial

firms. Formerly a residential neighborhood, the area is characterized by small commercial

and manufacturing uses with a few single-family residences remaining.

Airways Boulevard is the most heavily traveled thoroughfare in the vicinity and is

developed with numerous small commercial establishments. Businesses along Airways

Boulevard are typical of highway commercial districts. Other commercial establishments are

located to the north, south, and west of the Depot. Most are small groceries or convenience

stores that serve their immediate neighborhoods.

The Depot is surrounded by residential development, induding single- and multiple-family

residences. Numerous small church buildings and schools are located throughout the area.

1.1.6 SensitiveEcosystems

There is no undisturbed natural habitat within the site. The land use is highly developed

and industrial in nature. Little vegetation is present.

CH2M HILL has not conducted a site-specific investigation of potentially occurring

protected plant or animal species; however, the disturbed land-use conditions at this site are

likely to preclude the incident of protected species. A more in-depth study will be done as

part of the upcoming RI at the Main Installation.

1,1.7 Meteorology

This area of Tennessee experiences a continental climate with humid, warm summers and

cold winters. The Memphis area receives an annual average of 50 inches of precipitation

(30-year period of record) (ref. 9). Normally, precipitation is heaviest during the winter and

early spring. The net annual precipitation (derived from gross annual precipitation less

evaporation and runoff), as estimated for the Memphis area, is 9 inches (ref. 9).
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1.2 Source, Nature, and Extent of Contamination

1.2.1 Sourcesof Contaminants

The primary source of contamination in Parcels 35 and 28 is the former use of the area as a

maintenance and storage area. This section summarizes the uses of the various facilities and

the potential sources of contamination from each.

Building 1084 - This building is reported to have been used as a maintenance shop, a

wood shop, and a pesticide storage area in the past. Potential contaminants associated

with these operations may include various pesticides, petroleum hydrocarbons,

solvents, and metals. The Asbestos Identification Survey for the Depot (ref. 10) identified

the roof flashing for Building 1084 as being asbestos-containing materials (ACMs).

Building 1085 - This building was a former grease rack with a waste oil underground

storage tank (UST) and a hydraulic oil UST. The waste oil UST, which was removed in

1989, is reported to have been the possible receptor of various liquids containing

petroleum hydrocarbons, pesticides, polychlorinated biphenyls (PCBs), and metals. The

hydraulic oil UST, which was dosed in place, contained hydraulic oil for the hydraulic

lift. No records exist concerning the condition of the USTs or the presence of subsurface

contamination at the time of closure.

Buildings 1086 and 1087- These buildings were both used as spray painting facilities.

Potential residues include organic constituents and metals associated with the

equipment being painted. The Asbestos Identification Survey (ref. 10) identified duct

insulation for the thermal system on top of Building 1087 as containing ACM. In

addition, sediment sampling in the sump in Building 1086 revealed the presence of paint

product remnants.

Building 1088 - This building was the sandblast facility. Possible contaminants

associated with this operation would be expected to include metals, paint residues, and

solvent residues from equipment being sandblasted.

Building 1089 - This building was used for the storage of various products. One product

reported to have been stored in the past was acid materials. However, there is no record

of the type or nature of these acid-containing materials and no evidence of acid residues
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or concrete etching from spills were noted. The two northern bays of this building

contain the remnants of a sandblast area for small objects. Potential contaminants

include residue from prevlously stored materials and metals, paint residues, or solvent

residues from the sandblast operations.

Buildings 1090 and 1091 - These buildings were used for storing paints and other

supplies for the pamting operation. Potential contaminants include metals, paint

residues, and solvents from spills within the area.

Gravel Driveways - Gravel driveways within the area may have been potentially

contaminated by metals, petroleum and solvent residues, or pesticide residues that may

have been tracked, swept, or carried by drainage from the various operations discussed

above; or, spilled from vehicles or containers being operated, stored, or transported in

the area.

1.2.2 Nature of Contaminants

Various shallow soil-sampling activities have been performed in the gravel and grassed

areas within, or adjacent to, Parcels 35 and 28. Results of the sampling indicate that the

primary contaminants in the shallow soil (e.g., those up to 12 inches deep) are metals and

polycyclic aromatic hydrocarbon (PAH) compounds. Specific information relative to these

contaminants is discussed in the following section.

Except for sediment sampling in the sump in Building 1086, no sampling activities have

been reported inside the various buildings. Visual observations within the buildings,

however, indicate the presence of a heavy layer of dust and other residue on floor, wall, and

equipment surfaces. This dust and residue can reasonably be expected to contain

contaminants represented by the former use of the building and contaminants found in the

nearby gravel areas. Since these buildings are constructed of concrete, metal, and similar

materials, most contaminants should be contained in the past spill areas, dust (wl-uch is

significant) in all buildings, debris, and drainage system sediment.

There is a potential that contaminated subsurface soil may be present in the vicinity of a

previously covered area in Building 1084 and in the former and UST locations adjacent to

the remaining slab for Building 1085. Contaminants in these areas, if present, are expected to

be associated with constituents used or stored in the area.
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1.2.3 Extentand Magnitudeof Contamination

Approximately 60 surface soil samples have been collected at a depth of 12 inches in

Parcels 35 and 28 within the fenced area. Approximately 10 additional samples have been

taken outside the fence. Sampling locations are shown in Figure 1-10. Table 1-1 presents a

list of sampling points where constituents were noted above analytical detection limits.

Sixty-seven samples collected in Parcels 35 and 28 contained contaminant concentrations

above their respective analytical detection limit (Table 1-1). The detected concentrations

were distributed throughout the parcels and were not concentrated in any one particular

area. In general, the most frequently detected constituents were metals (copper, cadmium,

lead, mercury, nickel, and zinc). PAHs (benzo(a)anthracene, benzo(a)pyrene,

benzo(b)fluoranthene, and phenanthrene) were also detected in significant quantities. In

addition, the samples contained sparse detected concentrations of volatile organic

compounds (VOCs) (acetone, methylene chloride, methyl ethyl ketone, toluene, etc.),

phthalates (bis(2-ethylhexyl) phthalate and di-n-butyl phthalate), and pesticides (p,p'-DDE,

p,p'-DDT, and dieldrin).

Figure 1-11 shows the extent of groundwater contamination and groundwater flow

directions within Parcels 35 and 28. Analytical data and flow directions are taken from the

October 1998 sampling effort. The extent of contamination is determined by the distribution

of total volatile organic constituents presented in the figure. VOC concentrations in

groundwater exceed EPA maximum contaminant levels (MCLs) of 5 micrograms per liter

(Fg/L) at offsite location PZ-04 (tetrachloroethylene at 110 lag/L) and MW-21

(tetrachloroethylene at 120 lag/L and trichloroethylene at 31 lag/L). Lead does not have an

MCL; however, it has an action limit of 15 lag/L at the tap. This value is exceeded at MW-22

(22.8 lag/L). Flow directions have consistently been from the west and southwest towards

the Main Installation as reported in 1990, 1997, and 1998 (ref. 7, 8, 11, 12). Therefore,

transport of contamination to offsite receptors is limited due to the onsite flow directions of

groundwater. Furthermore, there are no known uses of groundwater from the Fluvial

Aquifer. Remediation of groundwater will not be considered in this Engineering

Evaluation/Cost Analysis (EE/CA). Evaluation of the risks from groundwater at the Depot

and the need for remedial actions, however, will be included in a remedial investigation/

feasibility study (RI/FS) report expected to be completed in May 1999.
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1.2.4 TargetsPotentiallyAffectedby the Site

The expected land use of the areas of Parcels 35 and 28, including the grassed areas to the

south and west within the fence, is industrial. The primary receptor of contaminants within

this area will be workers within the controlled area. Some contaminants, however, have

been located outside the fence.

The area outside the fence is uncontrolled and along a public road. As a result, the general

public, including children, are potential receptors of contaminants in the grassy area south

and east of the buildings (Figure 1-5).

1.2.5 Applicableor Relevantor AppropriateRequirements

The following list of applicable or relevant or appropriate requirements (ARARs) was

developed based on the scope of work to be performed during the removal action:

• Contaminated soil and debris will be screened to determine if the material is

characterized as a hazardous waste. Wastes will be characterized as hazardous if the

appropriate analysis that determines the wastes are reactive, ignitable, corrosive, or toxic

as described in the 40 CFR 261 Subpart D.

• Applicable Occupational Safety and Health Administration (OSHA) health and safety

regulations will be followed during removal operations. Workers performing the

removal actions will be properly trained and under appropriate medical supervision.

Appropriate personal protective equipment (PPE) will be used and appropriate safe

work practices will be followed.

• Asbestos-containing material will be packaged in leak-tight containers and disposed of

in accordance with 40 CFR 61.

Lead-based paint will be managed in accordance with the lead abatement policy of the

U.S. Army Corps of Engineers.

PCB-contaminated materials, if any, will be managed in accordance with the Toxic

Substances Control Act (TSCA). PCB-contaminated materials that contain a PCB

concentration of 50 parts per million or greater will be disposed of at a TSCA-permitted

incinerator or a TSCA-permitted chemical waste landfill.
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The soil surrounding the present and former USTs will be removed to achieve the

cleanup standards of the Tennessee Department of Environment and Conservation

(TDEC). The TDEC cleanup levels for petroleum contamination are presented in

Table 1-2. In addition, the soil will be subjected to a full scan of chemical analyses to

identify other constituents that may be present. These constituents will be removed, as

necessary, to achieve the cleanup standards outlined in Subsection 1.4.5.

1.3 RemovalActionPotential

1.3.1 PreviousRemovalActions

Known removal actions in the vicinity of Parcels 35 and 28 were limited to actions at

Building 1085, the former grease rack:

• Removal of the above-grade structure hydraulic lift

• Removal of a 1,000-gallon underground waste oil storage tank

• In-place closure of the 500-gallon underground hydraulic fluid tank for the hydraulic lift

No information is available concerning who removed the structure or hydraulic lift at

Building 1085. The exact date of removal is also unknown.

Underground storage tank records indicate that removal of the underground waste oil tank

and in-place dosure of the hydraulic fluid tank were done in 1989 by Memphis District, U.S.

Army Corps of Engineers. No records of how the tanks were removed or closed are

available. Inspection of the hydraulic tank, however, suggests that it was closed by filling it

with sand, a common practice at that time. However, this has not been confirmed.

Outside of Parcels 35 and 28, the Depot recently completed a shallow soil removal action in

the former base housing and the former cafeteria areas in Parcel 3 located on the Main

Installation. Removal actions in the base housing area included the removal of up to

12 inches of surface soil containing the pesticide dieldrin, disposal of contaminated soil at a

local industrial waste landfill, and backfill and restoration of the excavated areas. Because

the restored area is to be used as a residential area, cleanup limits were based on risk-based

residential screening criteria.
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Removal actions at the former cafeteria area included the removal of 12 inches of PCB-

contaminated soil, disposal of the soil at a local industrial waste landfill, and backfill and

restoration of the excavated areas. Since the restored site is in a controlled-access area and

will have a commercial application, cleanup hmits were based on risk-based industrial

screening criteria.

1.3.2 TreatabilityofCompounds
The preferred method of disposal of contaminated soil and debris from projects at the

Memphis Depot has been at a local industrial waste landfill. The local industrial waste

landfill, located approximately 10 miles from the Depot, is permitted to accept contaminated

soil and debris that are not found to be hazardous when tested by the toxicity characteristics

leaching procedure (TCLP). Use of the local industrial landfill provides significant (order of

magnitude) savings on transportation and disposal costs and facilitates a more timely

completion of the remediations.

On-site and off-site treatment options to landfilling may be potentially viable from a

technical perspective, but the relatively small volume of soil and low-cost landfill available

for removal projects at the Depot suggest that treatment options would not be a cost-

effective solution. As a result, no treatment options were considered.

Several samples from Parcels 35 and 28 were collected and analyzed by the TCLP. Results of

the TCLP were compared with Resource Conservation and Recovery Act (RCRA) regulatory

limits for hazardous wastes. Results of detected TCLP concentrations are shown in Table

1-3. Nine locations contained detectable concentrations of RCRA TCLP contaminates,

including arsenic, chromium, lead, and mercury (see Figure 1-10). None of the

concentrations exceeded their respective RCRA regulatory limits for hazardous waste. This

suggests that most residues from removal actions in Parcels 35 and 28 can likely be disposed

of at the local industrial waste landfill.

There is a potential that small volumes of materials could be found to have characteristics of

hazardous waste as defined by 40 CFR 261 Subpart C. These materials would be properly

containerized, manifested, and shipped to a licensed hazardous waste landfill for disposal.

WDC99027C004 DOCFb_M/DRAFT-FINAL 1"15



Removal acbons are likely to generate contaminated water that must be appropriately

treated. The local sewer authority has accepted contaminated water from past projects,

provided that this water has been tested and found to be nonhazardous.

Should the water be found to be hazardous, there are two possible alternatives that could be

considered:

• Shipment to a RCRA treatment facility licensed to treat and dispose of hazardous water;

• Pretreatment (carbon adsorption, etc.) so that it can be disposed of as nonhazardous

water.

Selection of the appropriate alternative will depend on economics and acceptability of

pretreatment by regulatory agencies and the local sewage authority.

1.3.3 Equipment and Utilities at Site

The Memphis Depot is currently a federal facility that is in the process of being closed and

turned over to civilian agencies and companies for alternative uses. The facility has well-

developed utilities (gas, water, and electric) within, or near, the areas being remediated.

Adequate covered and uncovered space is available for staging and storing remediation

equipment and materials. Work areas are within a fenced area with security provided by

government-supplied security guards.

The recent removal actions, such as the surface soil removal projects at the base housing

area and the cafeteria area, have been done on a task-order basis with a service contractor

contracted through the Mobile District, U.S. Army Corps of Engineers. It is assumed that

future removal actions will be done under a similar contracting arrangement.

1.4 Risk-BasedCleanupRequirements
Areas requiring shallow soil removal within Parcels 28 and 35 were selected on the basis of

risk-based screening criteria, fu_re use, and potential access to areas of contamination. This

section describes risk-based industrial and residential screening criteria, delineation of

potential remediation areas represented by each, and the use of these delineations along

with other factors to select areas requiring shallow soil rernediation.
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1.4.1 Industrialand ResidentialScreeningCriteria

Industrial and residential screening criteria were developed for selected constituents based

on background concentrations, BRAC Cleanup Team (BCT) screening values, and U.S.

Environmental Protection Agency (EPA) Region HI risk-based criteria (RBC) corresponding

to a hazard index (HI) of 1.0 and updated to current (October 1998) values. The industrial

and residential screening criteria are shown in Table 1-4. If available, existing BCT screening

values were used as both the industrial and residential screening criteria, except for

chromium and lead, which are discussed below. If no BCT screening value existed, then the

industrial screening criteria for a given contaminant equaled the greater of the EPA

Region III Industrial RBC or the established background concentration. Likewise, the

residential screening criteria for a given contaminant equaled the greater of the EPA

Region III Residential RBC or the established background concentration. If no BCT

screenIng value or EPA Region HI RBC existed for a contaminant, then no industrial or

residential screening criteria were developed for that contaminant.

The BCT screening value for chromium of 39 milligrams per kilogram (rng/kg) was

significantly less than the EPA Region ILl RBC of 6,100 mg/kg for industrial sites and

230 mg/kg for residential sites. On the basis of this difference and the significant impact that

the 39 mg/kg chromium standard would have on the volume of soil to be removed, the

industrial and residential screening criteria for chromium were set to the EPA Region HI

RBC for industrial and residential sites, respectively.

The BCT screening value for lead was 400 mg/kg, based on the Region IN residential

exposure RBC. The EPA Region III RBC for lead is 1,000 mg/kg for Industrial sites

exposure. Therefore, evaluation of proposed soil removal quantities assuming industrial

land use were based on a criteria of 1,000 mg/kg rather than the BCT criteria of 400 mg/kg.

1.4.2 Soil Samples Exceedingthe IndustrialScreeningCriteria

Concentrations of previously collected surficial soil samples (zero to 1-foot interval) were

compared to the industrial screening criteria described above. The sample locations that

exceeded the industrial screening criteria are presented in Table 1-5 and shown in

Figure 1-12. As shown in the table and figure, 16 sampling locations contained a

contaminant concentration that exceeded the industrial screening criteria. Contaminants
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that exceeded the industrial screerung criteria were aluminum, antimony, arsemc,

benzo(a)pyrene, iron, lead, and phenanthrene. The ratio of the analytical concentration and

the industrial screening criteria was calculated for each these contaminants. The analytical

concentration/industrial screening criteria ratios varied from 1.03 to 6.93. The highest ratio

(6.93) was observed for the benzo(a)pyrene concentration in the sample collected from

SS32B. Furthermore, three of the four highest ratios (6.93, 4.32, and 3.75) were observed for

benzo(a)pyrene concentrations (SS32B, SS32E, and SS31A, respectively). The sample

collected from SB32A contained high ratios for antimony and lead (3.19 and 4.15,

respectively), and the sample collected from C (35.2) contained a high ratio for arsenic (3.58).

Most of the sample locations that exceeded the industrial screening criteria were dispersed

throughout the parcels except for the small dusters immediately east and west of Building

1087. On the basis of an excavation depth of zero to 1 foot and the estimated horizontal

limits of excavation shown in Figure lq2, the volume of soil that would have to be removed

to achieve the industrial screening criteria was estimated to be 640 cubic yards. This esti-

mate did not include soil surrounding sample location B (28.1) because aluminum and iron

were the only contaminants that exceeded the industrial screening criteria at this location.

1.4.3 Soil SamplesExceedingthe Residential ScreeningCriteria

The concentrations of the previously collected surficial soil samples were also compared to

the residential screening criteria. The sampling locations that exceeded the residential

screening criteria are presented in Table 1-6 and shown in Figure 1-13. As shown in the table

and figure, 23 sampling locations contained a contaminant concentration that exceeded the

residential screening criteria. Contaminants that exceeded the residential screening criteria

were aluminum, antimony, arsenic, benzo(a)pyrene, total chromium, iron, lead, and

phenanthrene. The ratio of the analytical concentration and the residential screening criteria

was calculated for each these contaminants. The analytical concentration/residential

screerung criteria ratios varied from 1.03 to 10.38. The highest ratio (10.38) was observed for

the lead concentration in the sample collected from SS32A. Furthermore, six of the nine

highest ratios (5.58, 10.38, 3.95, 4.58, 6.18, and 5.63) were calculated for lead concentrations

(FS33C, SB32A, SS32G, SS33K, SS89H, and SS89J, respectively). High ratios (6.93, 4.32, and

3.75) were also calculated for benzo(a)pyrene concentrations (SS32B, SS32E, and SS31A,
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respectively). In addition, SB32A contained high ratios for antimony and total chromium

(3.19 and 3.98, respectively) and C (35.3) contained a high ratio for arsenic (3.58).

The sample locations that exceeded the residential screening criteria were fairly dispersed

with small clusters located immediately east, southeast, and west of Building 1087, east and

west of Bmlding 1089, and south of Building 1084. As shown in Figures 1-12 and 1-13, the

estimated area that exceeded the residential screerung criteria generally resembled the

estimated area that exceeded the industrial screening criteria. On the basis of an excavation

depth of zero to I foot and the estimated horizontal limits of excavation shown in

Figure 1-13, the volume of soil that would have to be removed to achieve the residential

screening criteria was estimated to be 1,240 cubic yards. As above, this estimate did not

include soil surrounding sample location B (28.1) because aluminum and iron were the only

contaminants that exceeded the industrial screening criteria at this location.

It should be noted, however, that the horizontal limits of excavation described in this section

are primarily for initial design and cost estimating purposes, because the contouring around

the elevated concentrations assumed a homogeneous distribution of contamination. The

actual horizontal extent of surface soil excavation will be determined by confirmation

sampling.

1.4.4 ProposedRemovalAction Limits for ShallowSoil Excavations

As stated in Subsection 1.1.2, portions of BRAC Parcels 35 and 28 are located inside the

fenced perimeter of Memphis Depot and portions of the parcels are located outside of the

fenced perimeter. Because the area within the perimeter fence has a proposed future use as

an industrial area, and access is limited to the general public, it is proposed that the limits of

shallow soil removals within the fenced area include those areas delineated in Figure 1-12 as

exceeding the industrial screening criteria.

The area outside the fence, however, is outside the proposed industrial use area and will be

accessible to the public, especially children. As a result, it is proposed that shallow soil

removals outside the fenced area include those areas delineated on Figure 1-13 as exceeding

the residential screening criteria.
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Figure 1-14 is a composite excavation plan showing the proposed hmits of excavation based

on the two criteria discussed above. On the basis of an excavation depth of zero to I foot

and the estimated horizontal limits of excavation shown in Figure 1-14, the volume of soil to

be removed to achieve the two standards was estimated to be approximately 1,100 cubic

yards. The horizontal limits of excavation shown in Figure 1-14, however, are estimated

limits for cost estimating purposes only. Actual horizontal limits of excavation will be

determined by analytical sampling and testing during the removal action.

1.4.5 RemovalAction Limitsfor Other Work

Although shallow soil excavation is a primary component of the removal action, there are

other components that also must be considered. These include:

• Decontamination of buildings, equipment, and slabs that will remain in-place

• Excavation of contaminated soil deeper than 12 inches in specific areas where past

practices have led to zones of contamination (e.g., old UST at Building 1085 and old

sump area at Building 1084)

Once decontamination of buildings, equipment, and slabs have been completed, swipe

samples will be taken and analyzed to verify decontamination. Swipe sample results will be

compared with the industrial screening criteria (Table 1-5) for constituents common to that

building. Industrial screening criteria for surface soil is considered to be appropriate since

the buildings are in a secured industrial area and the exposure pathway is similar to contact

with soil in the area.

Limits of removal for excavations at Buildings 1085 and 1084 will be based on the UST

Cleanup Standards for Soil (Table 1-2) and the industrial screening criteria (Table 1-5), as

applicable.
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Detected Concentrations at Surface Soil Sampling Locations in Parcels 35 and 28
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_,(28 1) iA106 !10/18/96 10 17AM BENZO(a)ANTHRACENE 0 05£ J

_(28 1) tDUP9 - b0/18/96 16 17 AM BENZO(a}ANTHRACENE 6 653 J ._MG/KG

_,(28 1) !A106 ,1!0/18/96 16 17 AM BENZO(a)PYRENE L 6 66E J ...... .LMG/KG

_,(28 1) iDUP9 110/18/96 16 17 AM BENZO(a)PYRENE 6 65.!' J _MG/KG

_(23 I) _.A106 _10/10/96 10 17 AM BENZO(b)FLUORANTHENE 0 60_ J _..___.___KG

_,(28 1) ID_ ........ _,_ 1-0"_A-M IBENZO(b)FLUORANTHEN E . 666;J IMG/KG

_,(23 I)IA106 !10/18/961017 AM ]BENZO(g,II,I)PERYLENE i 667_J .[M_KG

_,(28 1) IDUP9 i10/10/96 10 17 AM _BENZO(k)FLUORANTHENE I 6 06_J IMG/'KG

_,...................L .L: _

_,(28 1) IDUP9 _10/10/96 10 17AM BERYLLIUM [ 6 11 J IMG/KG

_(_81)_,_A160 :_0/1_961617AM CADMIUM I 67= ]'MG_G
t_(28 1} _DUP9 h0/10/96 10 17 AM CADMIUM t 654= [_M'G/KG- "--'

........ f..............,_....................................... {...........................
_,(28 1} _A166 _L10/10/96 10.17 AM CHROMIUM, TOTAL _ 19.9 J ____.__.._M__K_G

_,(28 1) iDUP9 :!0/18/96 16 17 AM CHROMIUM, TOTAL .L 18 ? J __ MG/KG
_,(28 1).A166 '10/18/96 16 17 AM CHRYSENE * 6088J _LM'_/I_G-

*}DUP9 4" ......... ]( tMG/KG
_(28 1) j10/18/96 16'17AM CHRYSENE --'-_- i i_. 6 073 J
_,(28I----["-,_A{()-6".... ;{0/_8/96-16"17A-M" C._i3AL:r-........... , 2 6 J IM_E ....

,_ 4- + "_MG/KG
_,(28 1) [DUP9 110/18/961__._017 AM COBALT j. 1 9 J .

_,(20 1) IA166 110/18/96 10 17 AM COPPER .[ 15 5 J MG/KG

..:-: COPPER
" " ? -- ........

_,(28 1) 10110/96 10 17 AM DI-n-BUTYL PHTHALATE j 6 28 J MGJKG

_,(28 1) iA166 !10/18/96 16 17 AM FLUORANTHENE ]
L.............; j. 6 14 J MG/KG

_A(28 1) IDUP9 !10/18/96 16 17AM FLUORANTHENE i 6 13_J MG/KG

A(29 I)I'DUP9 H0/18196 16 17 AM INDE--NO(1,2,3..c,d)PYR----'-----E_I'E' ";" O_d .... L_C-__G

9186:J IMG/KGA281 IA166 10/10/96 16 17 AM ,IRON

A 28 1 _DUP9 10118/96 16 17 AM 411RON ! 7060_J MG/KG

_(__ _,_ 3a_i-_i__M- _-M-'_-_C-........ _-8_i !_G
A(28 1) ;DUP9 10/!_96 16 17 AM _JMANGANESE .... 131 J IMG/K_G ....

A(28"1} -!I_DU-I;9 10118/96 10 17 AM MERCURY _ ._ .. _L ....... _MG./KG
A(28 1) " "-"!'A{06-" - ] 16]1_96" iO 1-7AM _ITC'K,El"- - 132.= iMG/KG

Ai2-8-I) ;TU--P9".... 10}]8_96-1(] IY/_M""" -, _C'K'-E[" ............ 7 2"=............ MG/KG

'PHENANTHRENE 0 67ij MG/KG

A(28i i " - II_UP6 " "16Ji8/'9616 17 AM " "]P-I_'E_IANfI_I_ENE 0 [_I_ MG/KG
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Table 1-1

Detected Concentrations at Surface Soil Sampling Locations in Parcels 35 and 28

i, i , i_ _> _ • _ -- _,_,_ ,_* , _ , _ • _ _ ,'i, _

_|onlD I_ _m_D_ DateC.bl|sctedl_ ' 2ParamName ' ' AnaValUe rojQ_ _ 'Units

A(28 1) iai06 i10/18/96 10 17 AM _POTASSIUM | 496 IMG/KGMG/KG

A(281) IDUP9 !10/18/9610 17 AM _POTASSIUM j 294

A(281) IDUP9 _10/18/9610 17 AM IPYRENE _ 0 11 J ('I--CW-KG= --

A(28 1) iA106 110118/9610 17 AM TOLUENE I 0 001 J _IG/KG

A(281) ia106 _10118/9610 17 AM VANADIUM I 9_,_|j= j!MG/KG

A{28 1)

A(281)

DUP9 110118/9610 17 AM IVANADIUM 7_J !MG/KG
A106 10/18/9610 17 AM ZINC _ 18CJ TtdC-JKG

J tM KGA{28 1)

A(35 2) IDUP11 110118/961 41 PM !CALCIUM ; 894CJ .__MG_. G

A(35 2) ia129 110118/961 41 PM ALUMINUM _ -2_J ...... M_-_-G

A(352) I,AT-_ _6"1T4"Tp*'M ANTIMONY i--" 2 EJ MG/KG

A(88m iA129 _I011_9_141PM !_ 8_ MCVKG
A(352) IDLITTI _41-PM IARSENIC -------- MGIKG

A(35 2) }A129 !10118/961 41 PM |bm(2-ETNYLHEXYL) l 1£ _" _'G/KG"
I ! IPHTHALATE J

A(352) !A129 ii0/18/96141PM CALCIUM _- - _" }MG/KG

A(352) ;A129 i_0118/961 41 PM *_CHROMIUM,TOTAL _ 27 31J IMG/KG

A{352) A129 ,I0118/96141PM _i)ALT I 27 J _-

I

A!352L.._.!A!29.. "_I0/I_96.141PM ...... C_pPPER................ L.... _.! J. . _K_
A(35 2) iDUP11 110118/961 41 PM COPPER i 45.91J _IG/KG
....... ',_......... -T_;; ............................................................................ _ -----A(352) ,DUP11 ,10/18/961 41 PM DI-n-BUTYLPHTHALATE , 0 1"[iJ-" _IG/KG

A352 iA129 110/18/96141PM IRON | -_---- - -" _G./KG
-- T_,T_T ......................................... " -------
A(35 2) ,DUPll ._0/18/96 1 41 PM IRON I "7_ _G/KG

A(352) !A129---"---!10/18196141PM MAGNESIUM t 1420 -kG/KG

A("_ 2-i" -- -IDUP11 _'10/18/961'41PM _M'LGN-'-'EsIu"-M................ T -----39"-"10_E-------[Q_K_--'-

A(352) _-U'P11 i10/18/96 1.41PM MANGANESE _ 81 8_a IMG/KG

A(352) ia129 !10/18/961 41 PM MERCURY _ 0 03,J !MG/KG

A(352) 'DUP11, ...._!..0{18/96141.P.M_..... MERCUB / -L_..............................006 J ]MG/KG

/,i_*2i TA129 " _;10/18/96 4 PM NICKEL ......-t........4_ ...... i-MG/K_ ....

A(352) IDUP11 _10/18/961 41 PM NICKEL _ 3 _J ]MG/KG

A(352) ia129 !10118/961 41 PM _POTASSIUM _ _2,ffJJ !MG/KG

A(352) ;A129

A(352) ,DUP11

A(352) 'A129

_ POTASSIUM 265_J" MG/KG

;10/1___.8/961 41PM IVA__NADIUM ............. !____ ._]_]_ .......... i MG/K_G_.__..

ii0/Iig96141PM _VANAD!UM..................... 1.0.8............ M_KG
!10/18/96 141 PM 'ZINC 212 MG/KG

_{35 3) A130 10/18/961 21 PM ANTIMONY 56 7 J ,MG/KG

_,(353} A130 • 10ii'8/9(_1 21 PM IBENZO(a)ANTHRACENE 1 £J "I'MG/KG -
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Table 1-1 3 8 .I. " 3

Detected Concentrations at Surface Soil Sampling Locationsin Parcels 35 and 28

A(35 3) IA130 110118/961 21 PM BENZO(a)PYRENE I_. __ O _J iMG/KG
A(_'353-i-" i"A1--'30...... ;'i0"/1"8/9"6"1_21"Pi_1_'_{_uoRA_ITHENE i l#J MG/KG

A(353) "IA130 .... 110!18./9_61 21 PM . (_AD.MILIM ! _= ........ M-_I{G

Ai3:5_3i-` !,_130 ;10/18/961 21 PM CALCIUM { .... 3i8()i _J M_G/I(G"

A(35 3) 130 _.!.0/18/96121PM CHROMIUM,TOTAL 340[ J

A(353) [A130 _0/IB196121 PM IIRON ! 4930(J MG/KG

A(35"----3')- IA13"4--'0...... !IO/18/-9"61"2"i"P"M IL+EA'-6" I --_ "'"764(-""<',J.............. _I"G/K-G""

!?o r'0/ 'oo'"PM'ARSEN,ClA(35 3) 130 110/18/96121 PM "_ G
BARIUM 4 224CJ IMG/KG

A(35 3) iA130 i10/1BJ961 21 PM ICARBAZOLE 04 J k,IG/KG
A(35 3) _Ai36 F10/18]961 21 PM CHRYSENE "I 1 { J _G/KG

A(35 3) LA130 ..... j10/18/961 21 PM COPPER _. 305 J _MG/KG

1101181961 21 PM DI-n-BUTYLPHTHALATE , 0_ J.... L_Kg__.
A(353) IA130A(353) :_1"30 ......................

A-_3.3) IAI_ 110/18/96121 PM

_,(353) 1A130 110118/96121 PM

t_(353) 1A130 110/18/96121 PM

_(_3)- _-_/_i30 _1()/_8/()6_1"21"PM_'-

_,(353) _A130

10/18/961 21 PM FLUORANTHENE I 2 4 J [MG/KG

i()l_:iSl_I"--21"IYM-..... FL-U0"REi_'E_ ............ ......... 03 T" ...... /M_-KG-

ISOPHORONE h 0 4"j__.......... _MC____G....

MAGNESIUM

MANOA&_SF..... ! _SkJ ......... _G .....
NAPHTHALENE "'_:--- ......... MGIk'G-....

]NICKEL
i10/18/96121 PM ! .59__ MGL/KGG

iA130 !10/18/96121PM PYRENE _ 22;J MG/KG

_(35 3) IA130 !10/18/96 121 PM SODIUM ._ 266_J MG_KG

](28 1) _06 110/18/961 02 PM ALUMINUM _ 2470_ MG/KG

TB o6......Fo;  .6 o2P-M...... ........ .... ....

B(2B1) 18106 :10118/961 02 PM ARSENIC _ 17 61J IMG/KG

B(28 I---_.... BI0+--'6--- ;I0/""-_" -i819--61 02 P--T- BA--RIUI_............ _,..... 246_:J......... !MG,IKG "

B(2BI"--'-_" -- B10---'6....... ,10/18/'+-"--961 0"--_P-M...... OHROMI-_-----'UM'::IO'f,A:........ _--"---' 26"1_..... MG/--I{G---

B(28 1) _B 06 _ 0/181961 02 PM COPPER ' 34 5'J _MG/K'""_G

B(28 1) _BI06 J0/18/96 1 02 PM DI-n-BUTYLPHTHALATE _ 0 09_J IMG/KG

B(28I) tB106 :I'0}I_'9-6i O2 PM --!LEAD :. 287'J IMG/KG
..................................................... /....... _.........f_66r_- ....... li_B(28! k ',S106 '10/18/96 1.02PM IMANGANrSE _t{G

B(28 1) B106 ,'10/18/96.............1 02 PM :-_MERCURY 2 13_=, ;MG/KG
B(28 1) :B106 10118/961 02 PM _NICKEL 37_= _MG/KG
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Detected Concentrations at Surface Soil Sampling Locations in Parcels 35 and 28

37

_tio_lD: _San_plelD;/ Date;Co_ed _ _ : paraml_me "_' aValue

B(281) IB106 110/18/961 02 PM IZINC i 128J IMG/KG

B{352) _B129 !10/18/961 55 PM

B{352) 10118/961 55 PM

B(352) IB129 55 PM

B(352) B129 110/18/961 55 PM

B(352) rB_29 ]10/18/96 1 55 PM

B(35.2) !5129 110/18/961 55 PM

LEAD 1 7441J

iALUMINUM

IARSENIC 6 E

)FLUORANTHENE ]i J

CHROMIUM,TOTAL 1-
COBALT ' 5 ,_d

COPPER I_"..... 95_J
DI-n-BUTYLPHTHALATE , 0 13!J

f,RON ........ .........
IMG]KG

B129 110118/961 55 PM

, 110/18/961 55 PM
9129 "_1_i"1 55 PM

B129

B129

I0/18/96 1 55 PM

]10/18/961 55 PM

5129 MAGNESIUM

] 10118/961 55 PM MANGANESEB129

](35 2) !B129 _10/18/961 55 PM MERCURY l - "

](352'----)':B12"9.... 110118/96--"_"""""'"I55-"PM- ]r_ICKE-'-L--" ] 136 "- IMG/KG

3(35 2) ]C129 t 10/18/962 03 PM iARSENIC ! 716 J IMG/KG

0(35 B} !0129 _0118!9B 2 03 PM ICALCIUM | 60200 :I--- "---- -']_I{_IKG----

..... T 55oJ...........

C(352) IC129 I10/18/962 03 PM _BENZO(b)FLUORANTHENE MG/KG

0(_2) i012__9m__ __10/'18/952 03 pM

c(_} Ic_9 iJo/!_/9_2o_PM iCADMlUM

C(352) 2C129 ! 10118/9B2 03 PM 30SALT
C(352) 10129 _i 0_i"_962 03 PM 3OPPER

C(352 iC129 M0/18/962 03 PM

_i_ -I_ ......__9-o-_-_-P_--
IcT__--i- -%__.......%-_%5-_-o_i_-_

BENZO(k)FLUORANTHENE

CHROMIUM,TOTAL IMG/KG

8HRYSENE

DI-n-BUTYLPHTHALATE 0 18:

t_UORANTHENE
i1_6-N-

C_3,_2i" ""T_'I"2"_ ---110118/96--,--,_-------2-_,_-p-M o IMAGNESIUM

C(35 2) _C129 h0/18/96 2:03 PM-- -" I_t_G_ESE I 534{J

C(35..........2) _!0129.................................Ii0/1_/96 2 03 PM ]NICKEL_................... l-_ ............ 21 3;=_....... -'IMG/KG............
........... _--:'-- ---- ' ........................................... ;:,;-.'1...........
C(352) ,C129 M0/18/962 03 PM IPOTASSIUM _ 10901=

_-2i--',_9- ........ h_T63 P'M- _R-_N_.......... _....... _" ........ __----
C(352)',C129 T0;i_96 2 03 pM !vA'i_ADIUM "-'I 2B2J _KG ....

C(352) C129 }10/18/962 03 PM ,ZNC ! 46_J ]M_KG

FS33A _;MIA337 !10/8/98 10 50 AM 'ANTIMONY '_ 025:J ,]MG/KG

FS33A ,MIA338 ,! 0/8/98 1100 AM ANTIMONY ! 0"21]J ...........'MG/KG

:-S'33"A I_I-A35"Y--- "-"210-'T8_BI---6 5-0A'M--- ARSENIC "}....... 3 2'= DM'GIK-G---

:-S3aA ' MIA3,3:I..... : 10"-/8/9810 5_0_,M ARSENIC .... ;" 43:: _;fiGI'-Kg-

-:$33A 'MIA33i "'-- i1"0/8_810"50AM BERYLLIUM ' 0 25 J :MG/KG
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Detected Concentrations at Surface Soil Sampling Locations in Parcels 35 and 28

38

I 1 • ¸+_.--.,++,,.." :Date-_;oll_ct_ ++ PatamName + AnaVakie <PtojQual '.Units _+

FS33A IMIA338 i10/9/98 1100 AM _BERYLLIUM ! 0 311J _,MG/KG

FS33A 1_1]A338 10/8/9811o0 AM [CADMIUM I 31_" IMG/KG

FS33A _MIA338 10/9/981100 AM ICHROMIUM,TOTAL , 23, = ,MG/KG
"+---;- ............................. -_----:_--_ .................i-'-- -_i ........ t_-a --
FS33A MIA337 ,_!0/8/98 10 50 AM ICOPPER , ( =
_33-_--" !_i_ " Ii0/gJg_-_-A-E'" l(;-oP_ ........... t --- ls-_I=------ iMdKG....

......................... +-._-:_---_ ........... +.........._+__. _--.---,s A +M,A=,,+,+,00AM,.EAO ' +'=
ES_ !M_A_7 hm/9__0S0AM i _ERCURY 00,= M_KG
Ts_/(--- ___ .... h6/sfisYl_o_----iG_; .......... _..... --To;L--............_c_k-6......

FS33A IM A337 !10/8R810 50 AM _NICKEL 6,J IMG/KG

FS33A iMIA338 i10/9/981100 AM IN-IC_ 6( J _KG

FS_A _M[A_7 _10/_8 10 _ AM rZ'UC _ 61' J M_KG

.................... _ ................. t........... I 30( J".......... MG/KGFS33A _t_lA338 10/8/981100 AM ZINC ............. t"....................

FS33B JMIA340 i10/6/98 2 40 PM ARSENIC ] MG/KG
J

FS_B _A_ ;10/__45PM (_S-_-Ni_ | 4_= IMG/KG

FS33B _1A340 11016/982 40 PM BERYLLIUM I 0 2t J MG/KG
.......................... p .................. F.................................
FS33B _1A341 !1016D82 45 PM BERYLLIUM .... I+-" O'1"i"J-....... MG/KG

FS33B IMfA340............................._016/982 40 PM " _CADMIUM i 0 7,+=....+-- MG/KG

FS33B !MIA341 110/6/98245 PM CADMIUM [ 00: J iM_'_KG ---

FS33B , 10161982 40 PM CHROMIUM,TOTAL 11; = MG/KG

FS33B VlIA341 11016/982 45 PM ICHROMIUM,TOTAL 15" = MG/KG

FS33B ' VlIA340 Ti()J6R8-2-_)'PM "]+COPPER 3,31 = MG/KG

FS33B iMIA341 110/6/982 45 PM TCOPPER i 7 _ = MG/KG

F'S3"3B "_A"_ () _67982 _PM _[.EA'[)........ [ 36_ MG/KG

+ _ + ...... -4+ --

FS33B +MIA341 41016/982 45 PM M_-U-R _" j 0.' MG/KG

F--,_34 "_IA34---+ +'+0-Ira8---2 45P-+'M- _(_KE--L.............. "+" 24-_+ MG/KG

+++++-+++I+,+,_,+.......[++>++++++m......++m+_+N+_+..............................! +O+---........ +_+M_+......
FS33BLMIA340L1016/98240PM __INC
ES+B +,A_+, 4101+++445PM+Z,,O p +,.'------ME,<+
FS33C IMIA343 h016/983 05 PM ICHROMIUM,TOTAL • 5_ = MG/KG

ES33C _MIA343 110/6/983 05 PM tiEAD T---_30_ ...... "_-_dKa

+_._ _+_....... +_................... ++..................... +++-..... t
FS33C +MIA343 41016/983 05 PM BERYLLIUM 1 08_J MC-JKG

FS33C +MIA344 :1016/983 20 PM BERYLLIUM + 056+J MG/KG

FS_C _MIA3_, +. _ ;10/978+305PM ...... .JCADMIUM i'_........ 4 li=+- __ MGJKG

FS33C IMIA344 _10/6/98320PM _CHROMIUM,TOTAL : 15_= -- M_(3-- +

FS33C +MIA343 41016198305 PM ++_C_R .................. + ..... 6-264--" +_+G_KG

+'! ...... 434+_-'++" +m-_+'FS33C iMIA344 110/6/983 20 PM LEAD........... i

................... +- ........... 4 .................. _+.

=$33C _1A344 1016/983 20 PM ,MERCURY 0024J MG/KG
. + + ......... I. ........... L .........

.....:s_c ,+'MIA_..............:1014198a05PM +t_CKEL...... 2.87: + i.M_a
:S33C +MIA344 10/6/983 20 PM +NICKEL 1544= k'IG/KG
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Detected Concentrations at Surface Soil Sampling Locations in Parcels 35 and 28

_S_£._._M!A_.......!_O!6_83PP.M.....seLeNIuM _ o69,. IM__%_.
FS33C _MIA343 ;1016/983 05 PM ZINC• , .-- i_-
FS33C _MIA344 H0/6/98 3 20 PM ZINC ', 75 _'-_ ,IMG/KG

I I

LM_, ,15/s/98._P. LEA° _ 66_= _6FS33D

FS33D

FS33D IMIA347 ',10/5/984 15 PM |ARSENIC i 18 1;= ',MG/KG

F-S_ iM_A'--_T_i0/5/gB-----_-0SP--__BER----YLU---_JM_.......0--7_12....... IMG_---%.......
_S_D _,E_! 20_(9".!!S.P--M. .B-E--RY-LUUM I °7.1:..........._-_,
FS33D ! MIA346 _10/5/984'05 PM CADMIUM { 02_ J {MG/KG

FS33D ]MIA346 !10/5/984 05 PM iCHROMIUM,TOTAL I 21" = MG/KG

FS33D iMIA347 11'()-/5/98241-5PM_ iCHROMIUM,TOTAL _"........ _".'._:_ .......... K,ICVK-G'---
FS33D iMIa346 :10/5/984 05 PM _P_" { 54" = MG/KG

FS33D [MIA346 110/5/984 05 PM tLE..AD_ | 3381= tMG/KG

FS33D _MIA347 110/5/984 15 PM VtERCURY 88] = t MG/KG

_-_ j_: _o_5_8_,o_P_M-- _,_L-- i -_: _-_
FS33D _11A347 ._10/5/984 15 PM "_ICKEL 2z = IMG/KG

FS33D JMIA347 110/5/984 15 PM iZINC I 509_= IMG/KG

FS33E IMIA349 110/8/9810 08 AM {ANTIMONY I 048_J |MGiKG

FS38E IMIA349 :10/8/9810 00 AM !ARSENIC | ......_ ............ iMGAKG

FS33E _MIA350 ,10/8i98 10 15AM }ARSENIC I - 10--_-MG/KG

F_r'---IMFA__r--__......iSE-_M.... -_.....o-_-I_ ....

Fs_E _MIA_O i10_8101_AMtcADMIUM 01:J...... IM-_"
FS33E TMT_9 _6_}9_T6"_3-M -T_'_OM TOTAL ', 3_- MG/KG

FS33E jMIA350---_/8/98 10 15 AM _ MG/KGHROMIUM,TOTAL I 131

FS33E !MIA349 H0/8/98 1000 AM ICOPPER 1_ MGYKG

FS33E IA350 I10/8/98 10 15AM ICOPPER , 1_"_£ MGJKG "-

_s_ MIA_8 ,-IIO/_BI01_AMLEAD I_._=.....____L____G_
FS33E H0/8/gB10 15AM _'MIERCURY I 0 0_ J _MG/KG

3 .......

FS33E IMIA350 110/8/9810 15AM INICKEL 136_= IMG/KG

F_E ...I_IAf9
FS33E ]MIA349 110/8/9810 00 AM _SELENIUM

_---_.:-- _._.,o_FS33E j MIA350 ,10/8/9810'15 AM

FS33E IMi:A349 _1_0/8/_'10O0AM IZINC

FS33E IMIA350 110/8/9810'15 AM

FS33F IMIA352 i10/5/98 5 00 PM

_s_3#"-FMik-3_---T_O__-i_8__
................÷...............................

FS33F MIA353 ,10/5/985 30 PM

FS33F ""_ ........MIA352 10/5/985 00 PM

FS33F tMIA353 10/5/985 30 PM

I 0 93

'_ 57 z

=-.......I_TK-_....

=______!MG/KG
J ;MG/KG

ZINC . 44."J IMG/KG
ARSENIC ! 8 6'= IMG/KG

AR_.-_'_.............! ......._ ,_-
"B_'_CC(_...... -_ .....6_j ................lh-_G -

CHROMIUM.TOTAL 110'_= 'MG]KG
CHROMIUM,TOTAL " _6: _-............_MG/KG
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Table 1-1

DetectedConcentrations at Surface Soil Sampling Locations in Parcels 35 and 28

DateCollected _PatamName

.......FSO3F!MIA.,__.,.20/9/99900PM COPPER
FS33F 'M]A353 !1019/98 5 30 PM

:MIA352 _-0_T98 -5"-O0_PM

COPPER

LEAD

LEAD

MERCURY

MERCURY

FS33F ',MIA352 !10/5/98 5 00 PM

FS33F MIA353

FS33F IMIA352 110/5/98 5 00 PM |SELENIUM
J

10151985 30 PM SELENIUM

FS33F !MIA352 10/5/98 5 00 PM

FS33F _MiA353 10/5/98 5 30 PM

FS87A ;MIA104 10/6/98115 PM _DE

FS87A IMIA105 _1_0/6/98 1 25 PM tp,p'-DDE

FS87A ]MIA104 !1016/98 1 15 PM

FS87A IMIA105 10/6/98 1 85 PM Ip,p'-DDT

FS87B _MIA107 !10161981 50 PM _p'-DDE

_/'6_'81 50 PM tp,p"DDT

iMIA159 !10/8/98 9 00 AM
,F

0 02,J

IM_G
IMG/KG

IMC_KG

0001_

IMG/KG

ooo_J

IMG/KG

IMG/KG

IMG/KG

J

4£

IMG/KG

1_:

012J LMG/KG -

]MG/KG

198 MG/KG

MG/KG

MG/KG

15 5 MG/KG

441

59 9 MG/KG

38 6 MG/KG

154 MG/KG

1 6 MG/KG

1 MG/KG

0 91 MG/KG

MG/KG

FS89P TOTAL

FS89P ___iMIA159 I _0/8/98 9 00 AM

FsssP !MIA180FD_'O/-T/9_O'O-G
F

FS89P !MIA159 110/8/98 9 00 AM
i ....... --r.

Fs89P iM_A_60FD110/$I98900AM

_'-_MIA159 =10/8/98 9 00 AM

F'S_iMIA16OFO i10/8/98 9.00 AM IARSENIC 1 14 7j=

FSB9--P---X"Z-MIA162 _10'_8 9'30---_" _E_ ............. "1- - _--_ = IMG/KG

MIA159 110/8/98 9 00 AM CADMIUM

MIA160FD 110181989 00 AM CADMIUM

MIA162 110/8/98 9 30 AM CADMIUM

MiA160FD ;10/8/98 9 00 AM CHROMIUM, TOTAL

MIA162 110/8/98 9 30 AM CHROMIUM, TOTAL

MIA159 ! 10/9/98 9 00 AM COPPER

MIA160FD 11018/98 9 0O AM COPPER

................ COPPER

:S89P tMIA162 _10181989 30 AM LEAD

MIA159 10181989 00 AM NICKEL

:$89P !MIA160FD '_10181989 00 AM NICKEL

:$89P tMIA162 _10/8/98 9 30 AM NICKEL

:S89P IMIA!62 ..... _ 10/._8/98 9.30._AM__ SELENIUM

:$89P :MIA159 _,10/8/98 9 00 AM SELENIUM

:$89P ;MIA160FD ............

:$89P !MIA160FD 10/8/98 9 O0 AM /SILVER

-'$89P ;MIA159 _10/8/98 9 00 AM _ZINC

PSSgP;M,A180 D 018198,00AM 2SI ;M G
FS89P 'MIA162 10181989 30 AM IZINC - _,49 8;J _MG/KG

FS89Q ;MIA164 10/8/98 1 45 Pivl - "!LEAD 897_= !MG/KG
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FS89Q !MIA165 ,10/8/982 00 PM

FS89Q ;MIA165 10/8/982 00 PM

I I"' 7 _ • - ' Units" . ,pa..i'_Name AnaVatue ProJQual

ANTIMONY ! 0 23J _lrEKG

ARSENIC 7 2= _IG/KG

ARSENIC i 5 8_=_ _IG/KG

FS89Q MIA164 11018/981 45 PM CADMIUM t 1 1 J iMG/KG
............... L ................. J=

PS89O_MIA16S lo/_982ooPM CADMIUM ' J .........JM_KG....
j 15._ = IMG/KG

FS89e !MIA165 i10/8/98 2 00 PM ;I ........ 187j=_ tMG/KG
FS89Q _MIA164 _10/8/981 45 PM

ES89Q MIA165 10/8/9B2 00 PM

FS89Q iMIA165 10/8/982 00 PM

FS89Q j MIA164 10/8/981 45 PM
FS89Q iMIA165 10/8/982 00 PM

CHROMIUM,TOTAL

COPPER _ 16E J _tG/KG
L ............................

COPPER I 11_ J _tG/KG

NICKEL l _ 94ij _.___ .. _IG/KG

NICKEL I 108j_. UG/KG
FS8"_'- _'_MIA164 ,"_()78_81"_ SELENIUM i 1 3= _IG/KG

FS89R IMIA167 =,10/B/9811 35AM IANTIMONY I 04g_J j MG/.KG

7 1I= __MG/KGFS89R _
_S_R _M,A_ I_o_, 4_AM ARSEN,C l _I= IM_
FS89R iMIA167 ; 10/8/981135 AM JBERYLLIUM i

FS89R IMIA168 _10/8/981145 AM BERYLLIUM I 0 4_J -_MG]KG

FS89R IMIA168 11018/981145 AM CADMIUM !--- 0 17_J jMG/KG

FS89R jMIA167 _()/8/98 1135 AM CHROMIUM,TOTAL i 23== IMG/KG

FS89R iMIA168 110/8/981145 AM COPPER | 138ij .LMG/KG

FS89R ._MIA168 110/8/981145 AM ILEAD / 91j= |MG/KG

FS89S IMIA171FD 110/8/984 10PM ;ANTIMONY _ 0461J tMG/KG

FS89S !MIA172 !10/8/984 30 PM _=ANTIMONY i 0 32/J _MG/KG

FS89S IMIA170 '10/8/984 10 PM _ARSENIC "_- 64% ;MG/KG

FS89S ]MIA171FD ,'1018/98410 PM jARSENIC = 71_=, _MG/KG

' _J ............................... t .........................
FS89S "_;_',_17(_ _:1()18_84"1()PM- IBERYLUUM -t 037jJ |MC-.VKG

FS89S ;M AI71FD I0181984 I0PM |BERYLLIUM 033_J...... IMG/KG

FS89S =__MIAI72 !IC_78_8430-,_M-- - FBERYLLIUM I 037,J " iMGIIKG-

FS89S ,MIA170

=$89S ;MIA171FD

:$89S MIA172

:$89S :MIA170

10/8/984 10 PM 'CADMIUM "I-'~ _" "0 49_J 'MG/KG

"10/81984 10 I_iv( _CAbMIUi_I ....... i............. 0 7_J "_MGJKG........

1018/984 30 P_,I ......... () 12' "CADMIUM _ J MG/KG

10/8/984 10 PM CHROMIUM,TOTAL { 179_= ' MG/KG
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• • ++++............... ++..=
FS89S IMlA171FD h0/8/98 410 PM 3HROMIUM, TOTAL _ 176= !MG/KG

FS89S TMIA172 !I0/8/984 30 PM _HROMIUM, TOTAL 1+ "25-5'=" _M'-C._K-G'-"-

FS69S iMIAI71FD _10/8/98 4 10 PM COPPER _ 156!J t'MG/KG

_.6,s+'!'_,A,,_116,--,oP._O,,E. + -;_!:+_CZi+-_-+
FS89S IMIA170 ;10/8198 4 10 PM LEAD ' 34 11= !MG/KG

FS89S ;MIA171FD !10/8/984 10 PM LEAD i ..... --_+_- - IMGJKG

FS89S IMIA172 ii0/8/96 4 30 PM LEAD x, 684= _._KG

NICKEL ' IMG/KGFS89S !MIA170 110/8/98 4 10 PM

ES89S LMIA171FD _10/8/98 4 10 PM

FS89S tMIA172 !1018/984 30 PM

FSB0S I.MIA170 110696410PM
FS89S iMIA171FD i10/8/98 4 10 PM

ES69S IMIA17a _8-__5_-M

SB31A LSGA015 _12/18/96 8 40 AM
SB61A mA,_TED1_+Ji_#8_-

+

SB31A SGA487FD1 E12/18/96 8 40 AM

SB31A +SGA015 ++12/18/968 40 AM

SB31A _SGM87FD1 _12/18/96 8 40 AM
_3i+_` i_-6_ ..... _++_++_fi_ ....
++&--+ +gfi_++b-+-I+++++8+_+ +

SB31A +SGA487FD1 "+t'161_;#+ + +-AM +

SB31A ' 12/18/96 8 40 AM

SB3 A iSGA487FD1 I 2/18/96840AM

+ 145J

NICKEL ! 132_J iMG/KG
............ L ...................

NICKEL ....... 3 _ 109!J "M_+_G

ZINCSELENIUM-......... i

_Nc + _96J iMmm
ZINC _ 52 MG/KG

ACETONE '_ ++07' ......... _tM"_-

_+"_°+_'u+M,+++°_++___....... i. •+_+'++_...... __M__-....
CHROMIUM, TOTAL I 34_= |MGIKG

_o-TF+........ r "_+_76=-++ +M+_++
LE---_+-........ -+ ++ ..... I+_+ ++-
........................ + ..... ++r....... J .......

+,CKEL +_ .____ tM_+
+i_+-- + 1186-- MG]KG

+iNc................... +..... +fi+-:........ ++E -+
SB31B ISGA020 12/18/96 9 45 AM IARSENIC 14 m= MG/KG

SB31B iSGA020 112!18/96 9"45 AM ICHROMIUM, TOTAL T" -'--29-_L.- M_KG

SB+--3-1+B, '+-'"SG-A02+-0+++'" 61--+_18/9--"69¢+65A+'-M+ "COPPE+---++-R .............. ++ 26"+--7_--. MG/K'--G

++mE-+-,_s-+_++o---+-+++++++++m----+_++................+,........+,=_+=.........-M+m+++-
+-B3++_B+ ++GA02---++-()-" +12/18/6669++ A+ -p+I_L +......... +6-_9,: MGIK+--+-G +

+_B---"]SGAO_0 +.......... +................+;12/18]96 9 45 AM iZtNC + 104_= MG/KG

.............. + ........ : ................. J .......................................

SB32A [RHA012 +1/18/_7 2 40 PM iARSENIC _ 42t
......... --++~ +_+... +.............. + ................. +

SB32A !RHA012 1/18/97 2 40 PM +BENZO(a)PYRENE ; 016+= +MG/KG

SB32A -]RHA012 i+1/18/97 2 40 PM - 1CHROMIUM, TOTAL ! 91{ = !MC_KG

SB32A +RHA012 +1/18/97 2 40 PM +ACENAPHTHENE I +6+ _-+........... _'__- KEG-....

SB32A ! RHA01_ ii1/18/97+__ 2 +40+PM- *+-+_ "(_'Oi_-+ IMG/KGIANTHRACENE !

SB3_-- " ++_RH_i"2 !i+/18/97 2 40 PM IBENZO(a)ANTHI_CENE + 0 1,+ = IMG/KG

tBENZO(g,h,I)PERYLENE + +() 1+4_..... ++MG]KG

;BENZO(k)FLUORANTHENE 0 13= IMG/KG

+CADMIUM + FMG/KG

SB32A {RHA012 _1/18/g72 40 PM

SB3"-2A.... I_+++HAOl--+'2.... !1/18FJ7 2 40 PM

SB32A !RHA012 '1/18/97 2 40 PM 5_= _ ........

SB32A +RHA012 +iil-8_7 240 PM CHRYSENE O 17,= iMGfKG

SB32A -_RHX01-2 + + PI118/97 2 40 PM COPPER ........ 2351t + iMGIKG
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Table 1-1 3 8 |

Detected Concentrations at Surface Soil Sampling Locations in Parcels 35 and 28

43

° ..... I !;=. JIStafl#nlO ,Samp_D _ _ateOollected: _ _r- F'a_Name AnaV_t ProjQ :'_ ,Units

SB32A IRHA012 J1/18/972 40 PM IFLUORENE i 0094 IMG/KG

{1/18/97240PMI 1...... ' -- .......... !M_K-G ....$832A ;RHA012 IINDENO 1.2,3-c,dPYRENE I 0 1_;=

BB3Z_}aH--_0q-2--h/18_724OPM',NAPH_ALENE _ 016b- _
SB32A IRHA012 ¢I/18_372 40 PM NICKEL ! 76',=

SB32A RHAO12 i1/18/97 2 40 PM i_PHENANTHRENE I 0 38 = TMG/KG

SB32A [RHA012 _1/18/972 40 PM iPYRENE i 02_- ,MG/KG

SB33A tSGA031 12/18/961 20 PM _,RSENIC | 10 _ irt_G/KG
4 ¢

SB33A iSGA031 12/18/961 20 PM

SB33A..... !SGA031 _'12/18/961 20 PM

SB_3A ISGA03_ _ _0PM
SB33A ISGA031 112/18/961 20 PM

SB3,3B ISGA486FD1 12/1E96240PM

SB33B tSGA036 12/1_96240PM

SB33B ISGA488FD1 12/1_96240PM

SB33B IS&_.036 !12/18t96 240PM

SB33B }SGA036 12/18/962 40 PM

SB3_--_E_- _2/_ 2_0PM
SB33B _,SGA036 12/18/962 40 PM

SB33B ISGA488FD1 12/18/962 40 PM

SB33B .iSGAO36 ,12/18/962 40 PM --
SB33B ISGA488FD1 12/18/962 40 PM

i .EAD i 46 91= _J_MG/KG

iACETONE I 00121= IMG/KG

_c---.. _--. ---, ...-ii__

BERYLLIUM 11i : .... "iM'_/K-(3""'-

.,_____P_3Z-___OVKg_._
CRROM,UM,TOTALi---- 406!--
COPPER I 221= IMG/KG

COPPER

LEAD

LEAD

, 391= IMG/KG

I
t 11_i= MG/KG

SB33B iSGA036 12/18/962 48 PM METHYLENECHLORIDE i 0 00: _ MGZKG

SB33B 1SGA_I- - 12/18/962 40 PM METHYLENECHLORIDE i 000(_ IMG/KG

SB33B ISGA_8FD1 12/18/962 40 PM NICKEL i 26.;= MG/KG
SB33B tSGA488FD1 12/18/96240PM SELENIUM [ _: =----'--MG/KG

SB33B ]SGA036 12/18/962 40 PM
...... z ............

SB33B _SGA036 12/18/962 40 PM

S833B FD1 12/18/962 40 PM

SB_C !SGAO._ _12/_9/96_PM

BB_C----_SGA04_ i12/_9/96_35PM

TOLUENE i .... 0.001
ZINC _ 79 ;

ZINC I---i2;

ooo.,

J MG/KG

MG/KG

SB33C ISGA041 112/19/962 35 PM

SB33C _SGA041 112/19/962 35 PM

SB33C _SGA041 11_19/962 35 PM COPPER i

SB330 -- I12/19/962 35 PM LEAD ;

SB33C _SGA041 112/19/962 35 PM METHYLENECHLORIDE

SB330 jSGA041 ,12/19/962 35 PM

SB33C IBGA041 f12/19/962 35 PM

MG/KG

J MG/KG

SS31A }SGA011

SS31A _SGA011

_$31A iSGA011

_$31A ,SGA011

iSB31A ,SGA011

WDC990270005XLS

}12F/196135 PM iBENZO(a)PYRENE

17J7/961 35 PM

h_/96 _36PM ]BEN_Oi_)ANTHRACENE

BERYLLIUM _ ...... -OE_- ......... _I"_KG "
!

CADMIUM = 1/" = MG/KG

CHROMIUM,TOTAL 37 E = iMG/KG

17 1 = IMG/KG

0002 J [MG/I(..G

NICKEL , 26 _ = IMG/KG

IZINC ! 68 1 = IMG/KG

,, 0 33 = IMGJKG

530= IMG/KG
"_ 664 = tMG/KG

1(0_ !MGfKG= _MG/KG

12)7/g61 35 PM iB'ENz-o(Io)FLUORANTHENE" " 0-2-9[_ -'--_ }Mr-_l_&

8 ; = MG/KG
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St_ID, m_ | _teca!l_'_edo : ParamName
SS31A ISGA011 '12/7/96 1 35 PM BENZO(g,h,I)PERYLENE

SS31A ISGA011 .i!2/7/96 1 35 PM BENZO(k)FLUORANTHENE

SS31A iSGA011 i 12/7/96 1 35 PM CADMIUM

SS31A _SGA011 12/'1/96 1 35 PM CHRYSENE I

SS31A !SGA011 117J7/96 1 35 PM COPPER

SS31A _SGA011 112/7/96 1 35 PM FLUORANTHENE

o20;:_ _c_a
F 6 _I: _C_VKG

" !M a I33E = "_-M-_ _

l 05_ = IMG/KG
Lt

SS31A _S.GA011 i12/7/961 35 PM INDENO(1,2,3-c,d)PYRENE

SS31A !SGA011 112/7/96 1 35 PM METHYLENE CHLORIDE

SS31A !SGA011 _!12/7/96 1 35 PM " NICKEL

I 021_= _IG/KG

i " (]004!J MG/KG

SS31A "_SGA011 _
112/7/96 1 35 PM I PHENANTHRENE t 0 37_- MG]KG

SS31A SGA011 112/7/96 1 35 PM _]_IE--- ........ ! ..... "15_l=- _IG/KG

SS31B ISGA012 _2/7/96 2 57 PM ARSENIC I 4 _: ...... _[MG/KG

SS31B iSGA012 il 2/7/96 2 57 PM BENZO(a)ANTHRACENE T 0 06_= IMG/KG

SS31B !SGA012 112J7/962 57 PM CADMIUM i 1_'= " MG/KG

SS31B SGA012 _12/7/96 2 57 PM FLUORANTHENE

SS31B SGA012 I 2/7/96 2 57 PM LEAD ! 85 5_- _ .... _C._-K"G----

SS--31-"-B"" "iSGA012 112/7/96 2 57 PM METHYLENE CHLORIDE 1....... T(_02_J ...... M_(G'--

SS31B tSGA012 T!_/96 2 57 PM N'CKEL i - _'---'20_ _ _IG/KG

sS IB S AO1=1, /96 6,PM  AENE t oo6 =

SS31C iSGA013 }12/7/96 3 15 PM ARSENIC "i 12_ = MG/KG
SS31C iSGA300FDI !12/7/96 3 15 PM ARSENIC 162= MG/KG

SS31C tSGA300FD1 112J796315PM BENZO(a)ANTHRACENE i 0"()68_-"'- _ii_i_ (_'_--"

SS31C _GA_300FDI 112./7/96 3 15 PM BROMOMETHANE 0 002_J MG/KG

SS31C ISGA013 112/7/96 3 15 PM CHROMIUM, TOTAL 394{= MG/KG

SS31C "'- I_-"SGA30------()FD---_--!*12Q/963 15 pM CHROMIUM, TOTAL I 3_2_= | MGiKG

SS31C ISGA013 :12/7/96 3 15 PM COPPER 25_ .]MG/KG

SS31C _SGAS00FD1 !12/7/96 3 15 PM iCOPPER 33_= 1MG/KG

SS31C ISGA300FD1:12/7/96 3 15 PM FLUORANTHENE 008_= MG/KG

_$31C !SGA013 112-/7/963 15 PM LEAD ! _6_" MG/KG

'12.J7/96 3 15 PM _LEAD .......... T..... 7121_-- ........ I_G_-I

_S_----_SGAO_S _I_/_ _15PM MEmYLENECHLORIDEi 000_ MO_KG
S_ _a'A3(}5"F61 "I_I_7i963i5"PM .... METHYLENECHLORIDE "-" 0007_J .......... {MG/K-G.....

_$31C ;SGA013 ;12/7/96 3 15 PM NICKEL ] 27 . _I.G/KG_ __

_$31C _-ISGAS00FD1 '12f7/96315PM NICKEL , "369 iMG/K_G

SS31C lSGA013 "!1_'t_63 i 5 PM ZINC t 275'= IMG/KG

_S31C ISGA300FOl '_1_/'/9-6- 315P-M ...... ZINC _ 1_=" .......... IMG/KG

_S31D }SGB058 ;12/7/96 1 53 PM iCALCIUM I 7100]= MG/KG

'SS31D iSGB058 I"_71963-S3P---"M........ _iA LtJ_M!.NU.rv1_......................... _" .... 66-(_ =- ...... _-IMG/KG.........

SS31D _SGBO58 12_196 i 53-P't_" - IARSENIC .......... i .......... ' .........62,J IMG/KG

SS3_ID _SGB058 12/7/96 1 53 PM iBENZO(a)ANTHRACENE " _ ....... +- "
.... _........................... _.__ --oo84;J 'MG/KG

SS31D :SGB058 12/7/96 1 53-Pt_ :BENZO(a)PYRENE I 0 079_J " MG/I(G
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- ol 1 1. I I
5531D :,SGB058 112/7/96153 PM ]BENZO(b)FLUORANTHENE ! 01J ]MG/KG

SSS1D mG8055 11_/05153PM !_o_r-_USRAm:_'@r,i_'_i oo4.,J _KG
S'S3iD- ---F_B_" ii2/7/961 53 PM _BERYLUUM , 0 7_ = _G/KG

SS-'31"-D--'-_SGB058 _2/7/96 1 53 PM CHROMIUM,TOTAL _ 37z J MG/KG
SS31D I-SG-B'058 i12/7196153PM CHRYSENE ! 0 1" J"-.........._4_G'--"

SS31D ]SGB058 12./7/961 53 PM COBALT

SS31"---b- --ISGB058 .1_1_#961 53 PM FLUORANTHENE [ 0 1{ J MGJKG

SS31D ISGB058 _i'_ _)PYRENE [ _5;T {_l_G-

SS31D. .iSGB0S8....... ,2m96153PM _ON............. i ..... #4_.(:7...... _ ....
SS"31-D _SGB058 1-2/7/961.53 PM LEAD I 20_= IMG/KG

SS3_D i_B058 ,2/7/95153PM MAGNESIUM I 88_= MG/KG

SS31D --,_58 12#7/961'53PM "_--_:E L_" 41( =--"-- - MG/KG
SS31D _SGB058 12/7/961 53 PM NAPHTHALENE I 0 J MG/KG

SS31D _SGB058 12J7/961 53 PM NICKEL i 16 : = MG/KG
{

SS31D _SGB058 1277/961 53 PM PHENANTHRENE I 0 2: J ]MG,/KG

------ "_- _ ]MG/KGSS31D ]SGB058 12/7/961'53 PM POTASSIUM .........j,__ 65"=

!SGB058 ,_12/7/96!:S3P E .... PYRENE I 0 1,(J IMG/KG
_SGB058 t12/7/961 53 PM ISILVER i 0 3i_J- IMG/KG

_'IUr_- ............. i 336!J MG/KG

SSS2B _R.HA015 11/18/972 55 PM BENZO(a)PYRENE i 0611 IMG/KG
SS32B IRHA015 !1/18/972 55 PM LEAD . 57_=--'*]MG/KG

SS32B IRHA015 )1/18/972 55 PM ACENAPHTHYLENE -i 01------"; ='------]MG/KG

= [M -SS32B IRHA015 [1/18/972 55 PM ARSENIC { G/KG

SS31D

SS31D

SS31D _SGB058 I12/7/961 53 PM
........... 4.............. [----
SS31D ISGS058 h2/7/96 1 53 PM
.................. A...............

SS31D ISGB05B ] 12/'7,"961 53 PM

S-$32B IRHA015 _I_97255PM' SENZO(b}FLUORANTHENEt

SS32B "]RHA01"5 II/18/97 2 55 PM BENZO(g,h,I)PERYLENE ]_

SS32B IRHA015 }1/18/972 55 PM
t

BENZO(k)FLUORANTHENE i

SS32B IRHA015 ii118/97255 PM ]_HROMIU_I_'I:()T_" !

SS32B _RHA015 i1/18/972 55 PM COPPER

.... {,

07: = IMG/KG

0 7: L ...... IMp-K-G- ....

1 _ = IMG/KG
I_ = IMG/KG

8{ = !MG/KG

•SS3213" - IRHA()15" :1/18/97,_".......................................2 55 PM FLUORANTHENE {_......................I ,' = tMG/KG

11/18/972 55 PM NICKEL

11/18/972 55 PM PHENANTHRENE ..... -1" 1"I_"
SS32B LR.HA015 ............................................... _....................................

SS32B _IRHA015 Tl/18/97 2 55 PM IZINC _---] 519,=_':r- L!MG/KG

SS32C !RHA016 ,1/18/973.10 PM {CHROMIUM,TOTAL ] 2751= !M_KG

............... ;:,,=_-- - ,.................... _...................... jM_KG
SS32C !RHA016 1/ 8/973 10PM _BENZO(a)ANTHRACENE I 007," = ;MG/KG

SS32C RHA016 '1118/97310PM _E_(a)PYRENE 0014= ....... MG/KG,.._
S-S:32C _ ;F_HA016 1/18/973 i()-PM.......... _B-E_l;'oib')F LLiDRANTHENE , 0057,= MG/KG

SS32C 'RHA016 1/18/97310PM tBENZO(k)FLUORANTHENE , O0 =" MG/KG

SS_32C....':RHA016 'I/1B/97 3 10 PM _COPPER 498]= 'MG/KG

WDC990270005XLS
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"+ I....+I -....... +" _'+'_ '+ _"- ++ _m,om.,,i::+,,.,;
SS32C __RHA016 tl/18/97310PM IFLUORANTHENE _, O ,= MG/ G
ss3_c RHA0m iII18m7310m !'t_i_EL............ ! 27_= M_KG
SS32C _'__'A'0T6 *1/18/97310 PM IPHENANTHRENE 009: = MG/KG
......... _ ............ +................ .4-................. I .................

SS32C !RHA016 ]1/18/973 10 PM PYRENE 008; = MG/KG

ss32c _:_-+:B {iii_731OPM zinc __:+ _mm
SS32D RHA017 11/18/973 30 PM BENZO(a)PYBENE ; 0 131= MG/KG

SS32D JRHA017 11118/973 30 PM 3ENZO(a)ANTHRACENE ] 0 12i=
1

SS32D IRHA017 11/18/973 30 PM 3ENZO(b)FLUORANTHENE : 0i=

BS32D "_R_,O17 j.!/18/97 3 30 PM _]ENZO(g,h,I_PERYLENE + 0_=

-- +-+..--- = .+-------.-. 4 +++.+._-
SB32D iRHA0 7 !i/18/97 3 30 PM LC-H-_ i 207j =

SB32D

SS32D

SB32D

SS32D

SB32D

SB32D

SS32D

SS32B

MG/KG

MG./KG

MG/KG

MG/KG

MG/KG

tRHA017 1/18/973 30 PM iCHRYSENE ! O.l_ = MG/KG

!RHA017 1/18/973 30 PM [COPPER I 10_= MG/KG

IR'HA+0T7" !I118/973 30 PM i:FLUORANTHENE ! 02_ "--"........ MGJK--G'--+ _F............. -- ..............
iRHA017 i1/18/97330PM IINDENO{1,2,3-c,d)PYRENE j...... O1_=+___ MG/KG

+RHAO17 +1/181973 30 PM-+-'- _'( _+" {.......... ++"+ 416+= MG/KG

SS32E RHAO18 11/18/974 45 PM +BENZO(a)PYRENE
LRHA--OP-8++ 1[

SS32E RHA018 }1/18/97445 PM+ ._E._

SS32E /RHA018 11/18/974 46 PM IACENAPHTHENE

BS32E IRHA016 ;1/181974 45 PM

SS32E +RHAO16 "_1116/974 45 PM

14RSENIC

3ARIUM

+ 038}J }MC-,JKG

.....I'+++--

++ I __

+++++
j ........ 77_=7= tMG/KG

-- +'-++_=..... *MG/KG

MG/KG

MG/KG

MG/KG

tMG/KG

SS32E [RHA018 ii/18/97 4 46 PM _ENZO(a)ANTHRACENE / 0_
ss_ +_om+ _,,+:_,++4_-+,-______._ ,+---_-_J

.... .... ..... ++,+
++_++ '+_H:_()_+- +I]+B++-4_+_'_ .++..........__,,m+:'__,,................ ++..............+-

MENZO(k)FLUORANTHENE + O3,9+J

8832E TRHAO18 H/18/974 45 pM CARBAZOLE I 0161J

--._ ............ [,

SS32E iRHA018 _1/18/974 45 PM CHRYSENE I -'+ _= _MG/KG

SS32E iRHA018 1118/97445 PM COBALT I 57,J IMG/KG

SB32B ,RHA018 ,1/18/974 45 PM _COPPBR i 2024J MG/KG

SS32E 'BHA0 8 H/18 97445 PM +FLUORANTHENE t 13_: +MG/KG

SS32E IRHA018 ',1/18/974 45 PM _FLUORENE ! _ !MG/KG

S332E +,RHA01B _/9}+:_-;15 PM !iNDEi_£){'1_,3-c,d)PYRENE i......... (}24tJ............... _M_G-
......... -4 ............... +'................... +-..----- ++T"+ ..... _ ......... 'J"
SS32E +RHA018 '1/18/974 45 PM +IRON 12800+= +MG/KG

SS32E ;RHAO18 '1/18/974 45 PM _I_E'AD................... [ ....... Ii91= {MG/KG

SS32E 'RHAO18 jl/18/+774 45 I__M iMAGNEB]UM + 1530': .... ; +M+G/KG
SB32E +_RHA01B +1/18/974 45 PM +MANGANESE i 475:= _MG/KG

SS32E RHA018 +1/18/974 45 PM 'NICKEL 108'= _MG_G -+

SS32E RH,_018+ 1/18/<:J74 ,_5 PM POTASS_'M............... 1230': MG/K=G.

SS32E "RHA018 'I/18/97445P_I 'PYRE_IE ............... 089'= +MG]K+(3+--
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Detected Concentrations at Surface Soil Sampling Locations in Parcels 35 and 28

,:Sa _L:" ParamName Ana lu_ Oual

_S_E _R_ .... Iyl_7.45PM IVA...NAD_.'UM..... i 1791=_______._G-
SS32E IRHA018 11/18/97448 PM ZINC i 721{= }MG/KG

SS32F IRHA019 !1/18/975,00 PM ',BENZO(a)PYRENE I 0151= l MG/KG

SS32F IRHA019 1/18/97500 PM _ENZO(a)ANTHRACENE MG/KG
i1/18/97 5 0OPM 0 lz = ,MG/KG

s532, _-;RHA618iy!8_._00PM BENZOI,)FLUORANT.ENE} 01t= M_G
SS32F tRHA019 i1/18R7 5 00-F;M CADMIUM . 2_ =_..._.____ MG/KG

-- I --_ ¢

............L,NA0,8_.11,8/97600P ............ IC.ROM,UM.TO AL 1
;$32F ... ::tHAO19 i1/18R7 5 00 PM CHRYSENE _ E.------,, = MG]KG

SS32F :iRA019 1/18R75 00 PM COPPER 2z = MG/KG

SS32F IRHA019 1/18/975 00 PM FLUORANTHENE | 02_ = MGJKG

SS32F _19- 1/18/975 00 PM "iNDENO(I,2,3-c,d)PYRENE ! 0 1_ =--"-_--'_- MG/KG

SS32F !RHA0 9 1/ 8/975:00PM LEAD t 10,== MG/KG

_sg-E_-_ 'I/18/975.ooPM
SS32F !RHA019 1/18/975 00 PM

;sg_F I,NA918 1_10/97500PM
SS32G • -= tRHA021____._"FDI__} 1/18/974 30 PM
SS32G _RHA020 1118/974 30 PM

IPHENANTHRENE { O1; = MG/KG

i 400( = MG/KG

BENZO(a)PYRENE ! 0 1_= IMG/KG

"C_M_MI TOTAL '_ 33( = ' [MG/KG

SS32G RHA020 1/18/974 30 PM _EAD ! 158( = MG/KG

...... ; .......... t..................... 4. ................. .: ..................................
SS32G !RHA020 }1/18/974 30 PM ANTIMONY i ; = MG/KG

11/18/974 30 pM
SS32G IRHA020 ;
SS32G _RHA021FD1 11/18/974.30 PM

SS32G IRHA021FD1 1/18/97430 PM

;$32G !RHA021FD1 1/18/974 30 PM

ARSENIC _ 171 = MG/KG
_R_i_ l 15_=-------IM_ -

BENZO(a)ANTHRACENE _ 0 I_-_--
BENZO(b)FLUORANTHENE i, 012=

MG/KG

MG/KG

SS32G _HA020 11/18/97430 PM BENZO(g,hJ)PERYLENE I 007_ = LM_G

SS32G _!RHA021FD1i1/18/97430PM BENZO(g,hJ)PERYLENE _ 0_= _.MG/KG

SS32G ._LRHA021FD1i1/18/97430PM BENZO(k)FLUORANTHENE_L 011 = IMG/KG

SS32G iLRHA021FD1 1/18/974 30 PM CADMIUM { 1.:= MG/KG

SS32G _RNAO21FD1 11/18/974 30 PM _H_I-tJM_ TOTAL ! 16_= MG/KG
SS32G _RHA021FD1 0_ _ MG/KG

SS32G _RHA021FD1 1/18/974 30 PM COPPER _ 6791= MG/KG

SS32G-" I'I_}_A--02-0-- _1/18/97430PM FLUORANTHENE -i ....... 01,:__. ........ .[M_KG _

SS_'32G-- "_R"-HAO2"-lF"_D'l"*_"I/18/97430PM IFLUORANTHENE i 02_ = {MG/KG

SS32G ;RHA020 i_i/!8/97.----_-----.430 PM I._DENO(I,2,3-c,d)PYRENE _ 0 08_ = MG/KG
SS3--'-2G--""RHA021FD1 ;1/18/97430PM tlNDENO(1,2,3-c.d)PYRENE r 01".= MG/KG

SS32G !RHA020 ;1/18/974 30 PM NICKEL 16._ = MC-,JKG

SS32G .RHA020 ' 1/18/974 30 PM PHENANTHRENE ;, " ()-()8_= MGJKG

SS32G 'RHA020 ; 1/18/974 30 PM PYRENE 0 076'= t MGJKG

SS32G RHA(TZlFD1 ....................'1/18/974 30 PM 'PYRENE 017j= ;MG/KG
SS32G RHA020 1/18/974 30 PM ZINC 693'= :MG/KG

SS32G RHA021FD1 _'1}18i974 _ F;M- _Zl'tqC"-_ 369_= IMG/KG
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Detected Concentrations at Surface Soil Sampling Locations in Parcels 35 and 28

if t ...... ..... 1 f t "StattonlD,,,,,,,,,,- _mp_p i I_Cplle#led, _ '*'"/': ParamName AnaValue pi'oilllll_ lln_

SS33A !SGA025 !12./8/967 58 AM ACETONE i 0 0051,J IMG/KG

SS33A iSGA025 >.12/8/967 58 AM ARSENIC ! 8 11:- ------iMG/KG

ss sArB A0 5 ...... ....... -
SS33A_" _5T_d_ LEAD
SS33A LSGA025 112/9/967 58 AM NICKEL

0S33A SOl025 _12/0/967 58 AM ZINC

398'= IMG/KG

I

SS33C SGA027 112/9/968 50 AM IARSENIC i 1181= IMG]KG

SGA027 ,12/8t96B50 AM .ICOPPER i 628'= iMM__G

0533C BOA027 t12/8/968 50 AM ZINC ! 157i: IM_G
_Z 12/8/9610 15 AM LEAD t 75_= MG/KG

1 /9/9,1Ol,AM IAC ONE i+
1,7__8!E1USAM_bRBEN'O...... -;:_t-_7

SS33D iSGA028 i12/8/96 10-15AM 3ADMIUM i _.= MG/KG
SS33D SGA028 1228/9610 15 AM ICHROMIUM,TOTAL _" "--';';=f", 1581= MC-JKG

SS33D 5GA028 12/8/9610 15 AM i 3OPPER 1 MG/KG
........ L ......................

..............................................................SS33DSGA028 12./8/9610 15 AM _IICKEL !- 276_- MG/KG

SS_3D iSaA028 [12/8/9SlO15AM IZINC I.........iO_ ....... MG/KG
SS33E ISGB068 112J8/969 30 AM /BENZO(a)PYRENE ! 0 13_J tMGSKG
.............. _ ........... 4.......................... _-.- L--_-=,.
SS33E JSGS0_8 j 12./8/969 30 AM iCALCIUM i 73501= /MG/KG

SS33E ,SGB068 12/8/969 30 AM IANTIMONY j. 2_J IMOSKG_
SS33E SGB068 112./8/969 30 AM IARSENIC ! 13 _ J MG/KG
S--,_E---"*' SGB068 _ 2/8/96930 AM _BARUM " 43 : MG/KG
.......... J .............. " ..................... ! ......................... L .............................

SS33E iSGB068 112./8/969 30 AM IBENZO(a)ANTHRACENE I 0111J MG/_G

SS33E _.___GB068 J1_8/96?_30AM .... ]EIENZO(b)FLUORANTHENEl 0 1_ J MG/KG

_7-:_,__-- _o_- ,_2/5_¢-- __ 7---_-i_.¢d- ........ _&-& -- "-
ss_3E _8 112/_5_0AM-I_ERYLLiUM _ 0'lS,U IM_G

i I IM_II(R

SS_-E-SS33E ..4__S_G_B!!l_;_'--SGB068l'l!I 1_-_12./8/959 30 AM Ihls(2"ETHYLHEXYL)'EH_ P" 0_J-041iJ-, _ MG/KG

SS33E _SGB068 12/8/969 30 AM CHRYSENE _ 0 1( J

BB33E _SGB068
....... J

SS33E !SGB068

SS33E _SGB068

I'MG/KG

12/8/969 30 AM COBALT _ 31 J ..... _ ....

i12/8/96930AM -- COPPER _____j ._ 147_= IMG/KG

712/8/969 30 AM FLUORANTHENE 0 21!J IMG/KG
.......... I !MG/KGi'12/8/969 30 AM INDENO(1,2,3-c,d)PYRENE ' 0064J

t I .............

.................................................SS33E - -_SG-B_ ;12/8/969 30 AM IRON _"i ...... "92B0]= _IG/I(G

SS33E ISGB068 112./8/969 30 AM LEAD l 140_= _IG/KG

SS33E ,SGB068 j_l2/8/969 30 AM .IMAGNESIUM ! 1380i: _IG/KG

SS33E ISGB068 _12/9/969 30 AM jMANG_ I_ --2 = _IG/KG

SS33E SGB068 112/8/969 30 AM . 015'J IMG/KG

SS33E .BOB068 h_96 9 30 AM _POTASSIUM ..;? ...... 51_2J __M_G"
SS33E SGB068 _12/8/969 30 AM IPYRENE 0 32 J TM"_'KG

SS33E SGi]()t_B q2/8/96 9 30 AM 'SODIUM 261 J !MG/KG

5533E $GB068 " 1"12/8/969 30 AM ":VANAD'ILIM -- 151J -" _I_G
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Detected Concentrations at Surface Soil Sampling Locations in Parcels 35 and 28

...... •........ 1 v.o,t; _Stat'l_alD _mplelO , ga_tgCoBected. _ PammName' , ProjQ_l -_Jnits ".

jSS33E )SGB068 112/8/969 30 AM ZINC I 551!= MG/KG

3833F iSGA030 t12]8/96920 AM ACETONE

_E TSGA0_ !12/8/869 20 AM ARSENIC

SS33F _SGA()30 j 12/8/969 20 AM CHROM]UM,TOTAL

_$33F ]SGAO30SGAO3012/8/969 20 AM LEAD

SS33F _,SGA'0"_ 12/8/96920 AM NICKEL

! ooo,

) 40 8jr_. JMG/KG

+_....... - _ :_T.T......

SS33F _SGAO36 i12/8/96 9 20 AM ZINC ! 211 = |MG/KG

SS33G IMIA333 10/8/9811 45 AM iANTIMONY t" 024 .JMG/KG
SS33GI------_LMIA333 ;10/8/9611 45 AM _NTC" 8 2= MG/KG

SS33G !MIA333 )10/8/98 1145 AM CHROMIUMIII "!----_'2 = MG/KG

SS33G _M_t_ _ 1145AM CHROMIUM,TOTAL + 171 = MG/KG

SS_G J_IA8___ T10/8/88 1145 AM COPPER 1 16 1=

LEAD ) 34 6 ; ....... (,'_c_KG-

5833G iM A333 110/8/981145 AM MERCURY T 0 02 4-_G/_

SS33G "iMIA333 110/8/981145 AM NICKEL I 14 6 MCdKG

5833G IMIA333 t16/8/96 1145AM p,p'-DDE ,' 00019 MG/KG

SS33G ___MIA333 10/8/981145 AM ._SELENIUM l 0 89 = MG/KG
8833G iMIA333 110/9/881145 AM - )ZINC- ! 57.8 MG/KG

MG/KG

5833H MIA334 110/8/9812 00 PM CHROMIUM,TOTAL ) 265(= )MG/KG

SS33H IMIA334 .L10/8!9812oo PM LEAD ' 900_-_G/KG
5833H _: !101819812 O0PM ARSENIC 7"2__

5S33H 10/8/98 12 00 PM BERYLLIUM 0 42 J _MG/KG

SS33H _MIA334

SS33H iMIA334

SS33H IMIA334

SS38H iMIA334
_$33H IMIA334 _10/8R8 1200 PM p,p'-DDE { 0171J MG/KG

SS33H ;MIA334 ,10/8/98120OPM p,p'-ODT i. O41_[_ MG/KG

110/8/883 55 PM ARSENIC _ 12 1I- IMG/KG

,8331 ,MIA335 4BERYLLIUM T 04ZJ MG/KG;,_-- )d_ !_o/5/98_85PM

SS331 IMIA335 _10/8/983 55 PM 3HROMIUM.TOTAL )----- i31= ......... _M__._G "-

SS331 )MIA335 110/8/98355PM PPER I 134-!= "....... ]MG/I_G --

SS331 !MIA335 110/8/98855 PM IDIELDRIN I 0 00_= _MG/KG

:10/8/983 85 PK4......... ]LEAD _ 22 _= [_4G/KG -

88331 IMIA335 _ 0/8/983 55 PM iMERCURY 003J _MCdKG

$833' MIA335 . ' 0/6/983 55 PM )SELENIUM ; 16::-"...... ]'M_I<G

SS331 MIA335 )10/8/963 55 PM ]_NC : 37 _J IMG/KG

SS33J MIA336 '10/8/98 4 10 PM IANTIMONY 024_J IMG/KG

SS3:_ " _11A336 " 'i()/-8/98410PM *,AI_SENIC ..... T 93= :MG/KG

SS33J MIA336 10/8/984 10 PM _BERYLLIUM 043J MG/KG
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SS iM'A 80ilO' '84'OPMCADM,UM! 01°
SSS  ,M,A SO,lO/9/98410 MC ROMUM,OTAL:I ii
ss_ ._.!M.IA336.... i!o!8_8.,!?PM..... COUPE2 ............. _ MC_G
SS33J tMIA336 11018/98 4 10 PM DIELDRIN _ O0012 J MG/KG

SS33J MIA336 it10/8/98 4"10 PM LEAD ._. lg= MG/'KG

SS33J MIA336 !10/8/98 4:10 PM NICKEL I 11 J MG/KG

----- ' P 4ISS33J !MIA336 10181984 10 PM p,p-DDE ! 0 001 J MG/KG

_$33J tMIA336 10181984 10 PM p,p'-DDT _ 0 0027 J MG/KG

_s3_ IMIA_ 10/_8841OPMZINC , 30_J M_KG
3S3SKIM,A=8 10/9/984_0PM_' _L_ 101L M_a
_33K-= - - 1__5- .... 1"0/'8_8";3()P-M ....... ARSENIC ..................... _ -----_ MG/KG

3S33K IMIA325 ]10/8/98 4 30 PM CHROMIUM, TOTAL 403 = MGIKG

_$33K _:30PM- _LEAD 1830[= MG/KG

_-$33-'K...........__ BERYLLIUM 0 _ MG/KG

_S33K [bi_ -h_fiig_3%i,_ CADMIUM i 2_J MC_KG

_$33K _A325 I0/8/98 4 30 p..M_' _ CHROMIUMIII ........ '_I _- MG/KG

_$33K _MIA325 10/8/98 4 30 PM CHROMIUM, HEXAVALENT .__. _ 0 12 : MG/KG

_$33K _M/i_3-25" 10/9/98 4 30 PM ...... COP-PER 163 MC-JKG

_$33K t10181984 30 PM DIELDRIN O 035 J MG/KG

;S33K !MIA325 _8 4 30_PM" MERCURY ........... _ 0 07 ....... MG/KG

,s 3N  10/9/984,0 MN,OKEL
!_ 10/8/984 30 PM p,p'-DDE I O 098= MG/KG

_S33K M_A325 1018/98 4 30 PM SELENIUM 1 MG/KG

SS33K iMIA325 10/8/98 4 30 PM ;ILVER I MG/KG

SS33K IMIA325 10/8/98 4"30 PM ZINC 856 MG/KG

SS33L !MIA326 110/8/98 4 40 PM ARSENIC [ .......... 6- ............... MG/KG .-

SS33L _MIA326 _i8/;98"4 _-PM BERYLLIUM .L 0 37 J MG/KG

IMIA326 ] 10/8/98 4:40 PM CADMIUM [ 029J MG/KGSS33L . .-._

SS33L !MIA326 110/8/98 4 40 PM CHROMIUM, TOTAL 479= MG/KG

..... ...................................COPPER 2 0,
[10/8/98 4'40 PM LEAD _1 --- MC4KG

"SS331"..... IMIA3_" _ NICKEL 11 3 J MG/KG

SS__33L . _IM!.A326 ....... _.i10/8/98 4 40 PM ................p,p'-DDE 0 0044 J MG/KG

SS33L IMIA326 j10/8/98 4 40 PM _,p"DDT

SS33L '_MIA326 10/8/98 4 40 PM SELENIUM

SS33L ,MIA326 10/8/984 40 PM ;'INC 78;,} MG/KG

SS33M IMIA327 [10/8/98 2 30 PM 3ALCIUM I 461001= _MG/KG

ss_33t_l _MIA32BFD i10/9/98 2 30 PM 3ALCIUM _]_._0!&:_. _

SS33M ,MIA327 {10/8/98 2 30 PM ._-HEXANONE 0001 J IMG/KG

SS33M MIA328FD 10/9/98 2 30 PM i2-HEXANONE .......... i ..... 0 (_'1 J_...... -[MG/KG
* _* 4 Jp,

SS33M _MIA327 __ 10/8/98 2 30 PM iALUMINUM 4740 =

SS33M MIA328FD i10/8/98 2 30 PM !ALUMINUM & 57001= _:_

SS33M 'MIA327 _0/8/98 2 30 PM ,_ARSENIC _ 5 5 = ;MG/KG
............................... , _-.......... 4 .... [MG/KGSS33M MIA328FD 110/8/98 2 30 PM IARSENIC { 7 2 =

SS:]3M MIA328FD ' 10/8/98 2 30 PM _BARIUM 88 6 =

SS33M MIA327 H0/9/98 2 30 PM IBENZEN" _............... t--- 0 002'_J ;-_'MG/K-G
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.... i_'_ / _CZ i ,_ _ _*_ _ - _ _ "v_|_ _ _ _ | _ •

st,_ _ SamR_et ' _t_u_,_ . , _ai_me _A_Va_ erolau= units
3833M MIA328FD 110/8/98 2 30 PM BENZENE } 0 007 J MG/KG

_$33M MIA327 11018/98 2 30 PM BERYLLIUM _ O 37 -J MG/KG
3S33M _MIA328FD !1"0/8/98 2 30 PM

 S38M
SS33M MIA327 _10/8/98 2 30 PM

SS=M MIA327 b0/9/98B80PM
SS33M MIA328FD !10/8/98 2 30 PM

SS33M MIA327 i10/8/98 2 30 PM

SS33M MIA328FD 10/8/98 2 30 PM

8833M MIA327 t0/8/98 2'30 PM COBALT 4 7 J MG/KG

SS33M MIA328FD [10/8/98 2.30 PM COBALT I _ MG/KG

SS33M MIA328FD I_82-,_)"P'M COPPER 60 = - MG/KG

SS33M MIA327 ! 10/8/98 2 30 PM COPPER 38 g J MGJKG

SS33M MIA328FD }10181982 30 PM DIELDRIN MGJKG

SS33M _A327 [10/8/98 2 30 PM IRON r"
...... _ 1990(] = MG/KG

SS33M MIA328FD !1018/98 2 30 PM IRON i 24800 = MG/KG

LEAD ........ [..... "_ _-" ...... {_I_KG ""

8833M MIA328FD _10/8/98 2 30 PM LEAD ! "3"7-_; MG/KG

SS33M MIA327 ti07_8 _3OPM" 1MAGNESIUM [" "30"5"0t:"

SS38M MIA328FD 11018/98 2 30 PM IMAGNESIUM i 2890_ MG/KG

Ito/9/9 8OPMMANGANESEMIA3 8EO
SS33M MIA328FD l! 0/8/98 2 30 PM MERCURY _0_-_---, : MG/KG

h

8S33M MIA327 .... l!0!8_82L30. PM i METHYL ETHYL KETONE (2- I 0008J MGJKG

MIA  , 1,01008230PMN,CKEL I

......................... _..... _-_7,_........... _G---

BERYLLIUM _ O 38 J MG/KG

CARBON DISULFIDE t 0 O02IJ ........ MG/KG

CARBON DISULRDE ?_O_ MGJKG
CHROMIUM III 133 = MG/KG

CHROMIUM Ill 143 = MG/KG

CHROMIUM, TOTAL 133 = MGJKG

CHROMIUM, TOTAL 143 : MG/KG

SS33M MIA328FD 110181982 80 PM p,p'-DDD

SS33M TM/A:J2I 110181982 30 PM p,p'-DDE _" 0 048 = MG/KG

SS33M MIA328FD _._10/8/98 2 30 PM p,p'-DDE _ 0 058 = ,MG/KG

SS33M MIA327 !1018/98 2 30 PM p,p'-DDT { 0 1_2_= MG/KG I

SS33M _MIA328FD 11018/98 2 30 PM p,p'-DDT _ 0 14_= MG/KG
_ .... _ ............................................................. _........... '4' .................
=833M iMIA327 !10/8/98 2 30 PM POTASSIUM i 10501= MG/KG

_S83M IM_A_SFDI_018/98_30PM POTASSIUM i tBg_= IM_G

_S33M MIA327 110/8/98 2 30 PM 'TOLUENE i O001{J - MC_/KG-

0 0041J MG/KG

_$33M MIA327 !1018/98 2 30 PM Total Xyiones 0_lJ -_i_'uw_l_ _..i_$33--M"'-'- MIA328FD "]10/8/98 2 30 PM Total Xylenes 1 _

_$33M IM A327 11018/982 30 PM VANADIUM ......................... __+........................ ' ...... M K__2
SS33M IMIA328FD 11018/982 30 PM VANADIUM , 1591=,._- MGIKG

0 6'J MG/KG

69= MG/KG

SS33N ' MIA330 ' 10181982 05 PM _.ANTIMONY

SS33"N "- MIA3-_'-- !--10/9/9-" 8 2_05 PM IARSENIC

WDC990270008 XLS



Table 1-1 3 8 1 5 2

Detected Concentrations at Surface Soil Sampling Locations in Parcels 35 and 28

> ..... 1 _ _>

3S33N !MIA330 )10/8FJ8 2 05 PM BERYLLIUM i 0 3_J iMG/KG

SS33N IMIA330 i10/8/98 2 05 PM CHROMIUM, TOTAL I 238_= (MG/KG

SS33N I M A330 0/8/98 2'05 PM COPPER i 24 61= MG/KG

SS33N _MIA330 10181982 05 PM LEAD

)MIA330 10/8/98 2 05.PM NICKEL ' 105J MG/KG

SS33N _I0/8/98 2 05 PM SELENIUM

SS33N IMIA330 )10/8/98 2 05 PM ZINC 60 6 J MG/KG

SS330 MIA331 '1018198 140 PM ANTIMONY

SS330 MIA331 -T10/8f981.40 PM

_s33o MIA_I _-P-_
3S330 MJA331 )10/8/98 1 40 PM

3S330 ]MIA331 _98_ 40PM-

_-s_ T_A_ !lOm_-

0 34 MG/KG

ARSENIC 6 3= MGiKG

BERYLLIUM .j O35 MG/KG

CADMIUM 0 14 MG/KG

ISS45 _LAWSS45

=............................

SS45 LAWSS45

SS45 LAWSS45

CHROMIUM, TOTAL I_ .......... MG/KGCOPPER - MG/KG

_S330 tMIA331 "'_..... l }"........., i10/8/98 1 40 PM LEAD 132,= MG/KG

_$330 !MIA331 ...................... J' .JE_ __
) I0/8/08 1.40PM_ MERCURY J 0_"J .................MGJKG

SS330 _MIA331 _)10t8/98 1 40 PM _ _=- l "-l_J ............... MG/KG

ZINC_S330 IMIA331 11018/98 1 40 PM ........................... _i' ......... 3"6"-9_ ........ MG/KG

_S45 )LAWSS45 ', IBENZO(a) PYRENE i 0 14 MG/KG

_s- ......._wss4s-"-"i" ......................._E_5_£i_ _G_- ........... 6-TG....... _k-_- --
_$45 LAWSS45 i BENZO(b)FLUORANTHENE 0 16hJ MG/KG

;$45 (LAWSS45 _ COPPER _ 116 MG/KG

DIMETHYL PHTHALATE ( 0 18 MG/KG

.......... MG/KGi ............... FLUORANTHENE "t- 0 34'

i ILEAD_ j _ _ M_K_
)NICKEL 29SS45 LAWSS45 MG/KG

SS45 LAWSS45 PHENANTHRENE MG/KG

.... J .....................

SS45 )LAWSS45 _ I 20_= MG/KG

SS46 )LAWSS46 !10/27/8912O0 AM BARIUM ! 91(= j MG/KG _

SS46 ............._AWSS46-:10/27/89 12 00 AM............. BENZO(a)ANTHRACENE __ ...... O0!i ! ........ LM_.G/KG

SS46 .AWSS46 110/27/B9 12 O0 AM -BENZO(a)PYRENE ) 008_ J }MG/KG

' tSS46 .AWSS46 !I0/27/89 12 00 AM BENZO(b)FLUORANTHENE ! 0 1l J MG/KG

SS46 !LAWSS46 10/271891200AM _J_i_2-ETHYLREXYL} i 1' = iMG/KG

.........L............IT
SS46 )LAWSS46 A0/27/89 12 00 AM ICHRYSENE I 0 1" J )MG/KG

8846 ILAWSS46 _10/27/89 12 O0 AM ICOPFCOPPER I 76)= IMGJKG

SS46 LAWSS46 1012718912 00 AM INICKEL . ,L ._ ___: = _MG/KG

.............. .)p.-E ...............SS46 ;LAWSS40 10f2i/89 12"0() AM- NANTHRENEE i ............ "_-- "

WDC990270005.XLS
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Table 1-1

Detected Concentrations at Surface Soil Sampling Locations in Parcels 35 and 28

8S46 ;LAWSS46 _10/27/891200 AM IPYRENE

ss4_ }awss46[,_2 oo_--_Z,NC

ss87A jM!A2o._',016_81200PMip,p'-DDE

IM,Alo2 p/_oo120PM _
SS87B "tMIA102 J10/6/981 25 PM }p,p'-DDTSS87B

t :1
o2.IJ _G_G
_oi= -----IMC_G

.....o__27!J......IM_- --
0 016i= _MG/KG

0 0141_J _tMG/KG

o%7/-:--- _--

ss87c_.J.M._to_......
SS87C IMIA103

110/6/981 55 PM

-t10f6/98 1 55 PM

SS89A SGB044 I_6_6300PM

SS89A SGB044 1_6_6300PM

SS89A SGB044 12/6/963 00 PM

SS89A ]SGB044 12/6/963 00 PM

SS89A _SGB044 12/6/963"00PM

SS89A _ 12/6/96 3 00 PM
SS89A ISGB044 _

SS89A 'SGB044 "_"1_6/96 3 00 PM _C6B_

SS09A ISGD0_ !12/_/9_00PM _RON

Ip,p'-DDE 0 0052 J IMG/KG

ICALCIUM

_IAGNESlUM

_UMINUM

BARIUM

BERYLLIUM

3ADMIUM

3HROMIUM,TOTAL

"_ 24 6i=

SS89A ISGB044 !12/6/96 3 00 PM 'qlCKEL I 9 3_=

SS89A "[SGB'_ 1_6/96300P_-- - "__-ELENI-----U"M" ........ }.............3_}!J.........

SS89A !SGB044 }12/6/96 3 00 PM @ANADIUM I I MG/KG

ssooA is_Do_ _o_o_oo_ -_NC ' _= -- -_-K_-
ssog_ _BO_ j12/6/903_S_MARSENIC I 5_;J _MC_

SS89D 'SGB03r----9 - 112/6/963 35 PM CADMIUM i 11_ ____MGJKG_-8_i3 _s_ _,_o6_ooPM _TOTA_ _--0T-----I'_ -_
s_---ts_"_;96_-_-....c-o_,...........................,I.....--_--,...............t_-c.....
SSOODIs_o_o___)._!963_ LEAD ! 1_o_= _c_

SS89B }SGD039 i12/6/96 3 35 PM "ZI_ '- 1500i= iMC._G ....

SS89C ._SGA250 _2/6/96 8 45 AM ARSENIC j 4_: IMG/KG

.... .....I- .....

sso_c Is_oo _12/O_oO_OAM.Z,NC ! _;=----
SS89D ISGA251 '12/6/96 8 00 AM ARSENIC ' ...... 2_ .........JM.G_..G _

SS89D _SGA251 112/6/968 00 AM CADMIUM , 1 2;= |MG/KG

:SS89D ,SGA251 12/6/968 00 AM COPPER , 8 1}=

SS89D 1SGA251 112./6/968 00 AM LEAD i 149i=

SS80"-5----!SGA25_"-'-,'-"i2/'-6i0680--(i/_.........MET----HY-'L-ENECHL-ORID--E-"'-_- 0--"--0"i)'_J"

_s-896-'-TsGk_i....!{_6/9oooo_ - %c2TL-- ......... ,_......94;:.......

SS89F }SGA2.53 ,12/6/96355 PM IARSENIC ........ _I0 5_= ...... _M_KG
S_9"F -" !@&_.53 ......... ;i2/6/96 3 5@F'M.......t_h'_'o_@fi,T6¥._L" 67 5;= !MG/KG

SS89F ,SGA253 "12/6/96 3 55 PM ,COPPER 342= IMG/KG

SS89"F'--';SG-A253 12/61963S5 PM ]LEAD _" " _'G/K. 237_= G

WDC990270005XLS
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Table 1-1

Detected Concentrations at Surface Soil SamplingLocations in Parcels 35 and28

I I -I i1' r I:_._i,onm<_lelD ._'t..DB_(I ParamName. AnaVaE_-Prol_= Unlls
8889F ¢8GA253 112/6/963 55 PM METHYLENECHLORIDE ( 0 00_J iMGJKG

_SB9F ISGA253 ' 12/6/963 55 PM INICKEL i 2791= IMG/KG

3S89F ,:SGA253 :12/6/963 55 PM _ZINC ) 3881= IMG/KG

_s,.H)SGA2s7_12/_9,420PM)ARSENIC ) 237j: IM_KG
SS89----H-- )SG--'_'_'5"/"....... )12/6/96420PM TCHROMIUM,TOTAL [, '_ ......... _M_-G .....

3S89H Isa_s7 _I_6(9_420PM LEAD ( 247o iM_KO

_$89H )SGA257 2/6/964 20 PM COPPER 73_= IMG/KG

A257' 12/6/964 20 PM

_$89H ISGA257 12/6/96 42.0 PM

SS891 !SGA258 12/6/964 50 PM

METHYLENECHLORIDE i 0002j_ )MC.-JKG

38 6 = .IMG/KG

NICKEL ( _66_ZINC I )MC_KG

ARSEN,C i
_$89l {SGA258 ;12/6/964.50 PM CHROMIUM,TOTAL I 29_"_ .IMG/* G
_segl ISGA258 , 2/6/964 50 PM COPPER 1 29-9T_...... FM_-G
_S891 _GA258 "F1_/_64 50PM LEAO i 30.2)= _MG/KG

.--- .-_ ............. -L .......................... I LTE.TJE______,_ _L,___
_S89[ SGA258 112/6/984 50 PM NICKEL ) 35 4)-- iMG/KG

112/6/964 50 PM ZINC I ,

_$89J !SGA259 }12/6/965 05 PM CHROMIUM,TOTAL I 'MG/KG

.......... 4. ............... _, ............................................ ,

SS89J _SGA259 )12/6/96505 PM LEAD

_'-ISGA260FD1 _i2/6/96505 PM iLEAD 1 1310

_$89J _SGA259 '12/6/96 5 05 PM ARSENIC I 102_= MG/KG

SS89J I_SGA260FD1 H2/6/96 5 05 PM CADMIUM | 1

1SS89J SGA259 - ;12/6/965 05 PM COPPER

.................................................................. +......... _............ MG/KG_$89J ISGA2.60FDI 12/6/965 05 PM COPPER (

SS89J !SGA259 Z/6/965 05 PM METHYLENECHLORIDE i MG/KG

SGA259 ! 12/6/965 05 PM NICKEL T 45 6 MG/KG

._$89J ISGA260FD1 112/6/96505PM NICKEL t'_ 322 tMG/KG

SS89J !SGA259 ' 12/6/965 05 PM ZINC MG/KG

!12/6/965 05 PM ZINC MG/KG

SS89K }MIA153 110/8/983 20 PM ANTIMONY

MIA153 '10/6/98 3 20 PM ARSENIC

_S89K )MiA{_-..... )1-()/_8=/_83 2()PM CADMIUM........

_$89K }MIA153 i16/6/98 3 20 PM. CHROMIUM,TOTAL

_S89K IMIA153 '16/6/98 3 20 PM COPPER

_SS_KIM,A15_16/_--ig_--3_-0P-M- ........_ .......................

(MIA153 _10/8/983 20 PM iN_CKEL I

221

175

39 9

WDC990270005XLS



Table 1-1 3 8 l

Detected Concentrations at Surface Soil Sampling Locations in Parcels 35 and 28

53

Statlori_ ' SampiblD _ D_teC;OIl_ted, ParamName

SS89L IMIA155 ;10/9/9S2 50 PM ZINC

_SBgMIM,AIS6 lo/6/98110PMLAEs_!.c
SS89M !MIA156 ,_10_'_ 10PM ICADMIUM

_LEAD

SS89M _MIA156 10/8/981 10 PM _)..'C..'_EL
SS89M M]M_A156 !10/8/981 10PM

SS89M IMIA156 i10/9/98 1 10PM IZINC

i 10_ = Ii_IG/KG

SS89N [MIA157 10/8/9810 15AM ANTIMONY .(?26]j _IG/KG

SSB_NLM_ ;_a_/9_01_AMLOpPPER _B.'_ _KO

-- _;:............... I,_:i_i_- t...................}SS89N ;MIA157 10f8/9810 15AM SELENIUM I 0871= _G/KG

 M.AI,,10, .10,,AM,Z.NC
S8890

BS890

BS890

SS890

BS890

SS890

BS890

$8890

!MIA158 110/8/9810 45 AM ANTIMONY : 03_J tMGJKG

- I_MI"f_i-5_] " -" -_11018/98.................10 45 AM r]ARSENIC........................ iJ...............................7 II= {MG/KG

IMIA158 _0i8i98 10 45 AM ,BERYLLIUM "! 08;J }MG/KG

_i ,10/9_--7_104_A-------_CADMI------0"_ T O_--'_ !-MO_K---__
LMIA150 I'10/9/9810 45 AM CHROMIUM,TOTAL -'i-- 42= ]MG/KG

iMIA158 [10/B/9810 45 AM

SS890 iMIA158 i10/9/98 10 45 AM

TEC93A IMIA332 110/8/981 25 PM

TEC93A !MIA332 _'10/9/98 25PM

2CJ !MG/KG --NICKEL

Z,NC
ANTIMONY !

ARSENIC .!.. _.._-.-- _
BERYLLIUM .L

.... IM_KG53.9
/

0 41 I MG/KG

106= _I___ _

0 5 {M_KG

TEC93A ]MIA332 11018/981 25 PM CADMIUM , 0.15 iM_KG ....

TEC93A iMl_2 110181981 25 PM CHROMIUM,TOTAL [ 12 4 = |MG/KG

TE'C'9"_ ]M,A332 _18_'_ C-_ P-E-R- ] 18"9'=--" ]MG/KG
]'ECgSA !_1'_:_32 ;10/8/98125 PM

TEC93A ]MIA332 110/8/981 25 PM

TEC93A iMIA332 110/8/98125 PM
TEC93A !M/A{]T_2 t 10/8/981 25 PM

+ .....

TEC93A !MIA332 T10/8/98 125 PM

rEC93A !MIA332 i10/8/98 1 25 PM

DIELDRIN i O084 _. .tMC-JKG

LEAD ' 154 = .LMG/KG

NICKEL ' 16-i-31,d IMG/KG

WDC990270005XLS
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Table 1-2

Underground Storage Tank Cleanup Standards for Soil

< 10' cm]sec 104 to 104 cm/secSoil Permeability

Benzene-Drinking Water 5 ppm 25 ppm 50 ppm

Benzene-Non-Drinking Water 25 ppm 50 ppm 100 ppm

TPH-Drinking Water 100 ppm 250 ppm 500 ppm

250ppmTPH-Non-Drinking Water 500 ppm

> 10 * cm/sec

1000 ppm

WDC990270004 DOC/2JKTM/ORAFToFINAL



Table1-3 3 8 ! 5 7
DetectedRCRATCLP Concentrations

FS33A MIA338 10/8/981100 AM Lead,TCLP 0 133J MGJL 5

FS33A MIA338 10/8/9811 00AM Mercury,TCLP 0 00013J MG/L 0 2

FS338 MIA340 10/6/982 40 PM Lead,TCLP 0 0676J MG/L 5

FS33C MIA343 10/6/983 05 PM Chromium,TCLP 0 0086J MGJL 5

FS33C MIA343 10/0/983 05 PM Lead,TCLP 0 0748J MG/L 5

FS33D MIA347 10/5/984 15 PM Mercury,TCLP 0 00013J MG/L 0 2

FS33E MIA349 10/8/981000 AM Mercury,TCLP 0 00013J MG/L 0 2

FS33F MIA352 10/5/985 00 PM Mercury,TCLP 0 00013J MG/L 0 2

FS89P MIA160FD 10/9/989 00 AM Arsenic,TCLP 00742 J MG/L 5

FS89P MIA159 10/8/989 00AM Chromium,TCLP 00771 = MGJL 5

FS89P MIA160FD 10/8/989 00 AM ChromLum,TCLP 0 0621 = MG/L 5

FS89P MIA159 10/0/989 00 AM Lead,TCLP 1 18 = MG/L 5

FS89P MIA160FD 10/0/989'00AM Lead,TCLP 1 04 = MG/L 5

FS89Q MIA165 10/8/982 00 PM Chromium,TCLP 0 026 J MG/L 5

FS89Q MIA'165 10/8/982 00 PM Lead,TCLP 0 0622 J MG/L 5

FS89R MIA167 10/8/9811 35 AM Lead,TCLP 0 0667 J MG/L 5

WDC990270005XLS



Table 1-4 3 8 _. 5

Industrial end Residential Screening Criteria

gnits i
mg/kg ACETONE

rn(_/k,(] ACENAPHTHENE
n_/k9 ACENAPHTHYLENE
n_/kq ALUMINUM

n_k,q ALDRIN
n_/k{] ANTHRACENE

no/k_ ANTIMONY

n_/k_l ARSENIC

nl}/k9 BARIUM
nRik_ BENZYLBUTYL PHTHALATE

npJk{] BROMODICHLOROMETHANE

nI}/kg BERYLLIUM
n_/kQ bJS(2-CHLOROETHOXY)METHANE
n_/kg ALPHA BHC(ALPHA

n,q/k,q BETABHC (BETA
!mQ/ko DELTABNC(DELTA

!m_/kq GAMMABHC(LINDANE)

mpjkq bls(2-CHLOROETHYL}ETHER (2-
mp,/k9 bIS(2-ETHYLHEXYL)PHTHALATE

m,o/kq @BROMOPHENYLPRENYL ETHER
mg/k_l BROMOFORM

m_/kq 3ROMOMETHANE

mg/kg 3ENZENE

m_/kq 3ENZO(alANTHRACENE

m_k,q 3ENZO(a)PYRENE
mpjk_l 3ENZO(b)FLUORANTHENE

mpikq 3ENZO(,q,h,I)PERYLENE

m(j/k_ 3BNZO(k)FLUORANTHENE
m_/k_ $-CHLORO-3-METHYLPHENOL

mo/k9 ]ALCIUM
mR/kq 2,ARBAZOLE

mpjk_l 3ADMIUM

mq/kq !CARBONDISULFIDE

m_ ALPHA-CHLORDANE
mqikq GAMMA-CHLORDANE

mp/k_l CHRYSENE

rn_/kg 4-CHLOROANIUNE

rn_/k_ CHLOROBENZENE
rn_/k0 CHLOROETHANE

rn(_/k,q CHLOROFORM
rng/k9 CHLOROMETHANE
rnpJk_l 2-CHLOROPHENOL

'n_/kg 2-CHLORONAPHTHALENE

"n(}tk9 COBALT
_kcl 4oCHLOROPHENYLPHENYLETHER

_n_/kq CHROMIUM,TOTAL
_ng/k9 CHROMIUMIII

_npJkq CHROMIUM,HEXAVALENT
_pJkq CARBONTETRACHLORIDE

_/k{] COPPER

not/kq DIBENZ(a,h)ANTHRACENE
_0(1(9 DIBROMOCHLOROMETHANE

n q/k_ DIBENZOFURAN

no/k(I 3r3'-DICHLOROBENZIDINE

Z_ _ _CT , indi_rla[ FlesidenUal

EPAIII EPAIII-/ ]ack¢ _reening: "_Nng Screening
ind,.- Res-_'- ground_ _/atues-L'__: :,rderia.:-.,.._Cdteda

200000 7800 N/ 20000C 780(

120000 470£ NI 12000( 470(
HA N/_ 0 11 NA NI

1000000 78006 2381( 2400( 2400C 2400(

034 0038 N/ 03_ 0031

610000 23000 009( 61000£ 2300(

820 31

3 8 0 43 2( 2( 2( 2(
14000( "5500 23z 14000{ 550(

41006( 16000 Nf 41000( 1600(

91 10 N/ 9-" 1(

410( 16 1 1 1 _ 1 1 1 '
NI NA N_ N/_ NI

09' 01 N[ 081 O"

3_ 035 N_ 3; 0_
NI NA NA N_ NI

4, 048 N_ 44 04!

5; 058 N/_ 5_ 05(
41( 46 N_ 41C 4(

12000( 4500 NA 120000 450(

72( 81 N,A 720 B_
290( 110 NA 2900 11(

20( 22 NA 200 2;
7( 087 071 78 08;

07_ 0087 096 0086 0088 008(

7( 087 09 76 0.¢
N,_ NA 082 NA N._

7E 8' 0.78 7B 8

N._ NI NA NA N,_

N,a N/ 5840 NA N_
29( 3; 0 087 290 3_

260( 71 1 4 2OOO 7_

20000C 780( 0 002 200000 780C

N,_ NI 0 029 NA NA
NA NI 0 026 NA NA

78£ 8_ 0 84 780 87

820£ 31( NA 8200 310

41000 160( NA 41000 1600

200(] 22( NA 2003 220

940 10( NA 940 100

440 4.( NA 440 49

10000 3_( Ni 10000 390
160000 630( Nt 160000 6300

120(}00 470[ 18.; 120000 4700
NA N_ N/ NA NA

NA N,_ 241 3! 6100 230

3100000 12000C NI 3100000 120000

6100 23£ NI 6100 230

44 4_c NI 44 49

82000 310£ 33 ( 82000 3100
078 0087 02( 078 026

08 7_ NI 68 76

8200i 310 NI 8200 310
131 I N,_ 13 1 4

WDC990270005XLS



Table 1-4 38 ] 5 3
Industrial and Residential Screening Criteria

i"
i x 'i _ _ _

ng/kg 1,1-DICHLOROETHANE

ng/kg 1,2-DICHLOROETHANE
n_/kq 1,2-DICHLOROBENZENE

n_k,q lr3-DICHLOROBENZENE
ng,/k_ 1,4-DICHLOROBENZENE

ng/k_ 1,I-DICHLOROETHENE

ng/kg TOTAL1,2-DICHLOROETHENE

n_]/ko ms-I,3-DICHLOROPROPENE
ng/kg trans-1,3-DICHI:OROPROPENE

Img/kg 2,4-DICHLOROPHENOL
!mg/kg 1,2-DICHLOROPROPANE

!mpJk_ _),P'-DDD

;mo/kg _,D'-DDE

.m_Ykg _,p'-DDT

mg/kg DIETHYLPHTHALATE

m,qlk9 DIELDRIN

m_/k_ __r4-DIMETHYLPHENOL
mg/k_ DIMETHYL PHTHALATE

m,q/k9 _.T6-DINITRO-2-METHYLPHENOL

mg/kq _I-n-BUTYLPHTHALATE

mQ/k9 DI-n-OCTYLPHTHALATE
mpJkg __,4-DINITHOPHENOL
mpJkq __,4-DINITROTOLUENE

mg/kg ._,6-DINITROTOLUENE
mg,0(_ :_HYI.BENZENE

mg/kCl _,LPHAENDOSULFAN
mqlkq 3ETAENDOSULFAN

mg/kg ENDOSULFANSULFATE

mo/k,q ENDRIN
mpJkq :NDRIN ALDEHYDE
m_,/kg -NDRIN KETONE

mg,/kq FLUORENE
m_/k£] FLUORANTHENE

m_/kq HEXACHLOROBUTADIENE

mg0(g HEXACHLOROCYCLOPENTADIEN[
mg/kg HEXACHLOROBENZENE

mg0(_ HEXACHLOROETHANE

r0(;_kg HEPTACHLOR
rn_/k_l HEPTACHLOREPOXlDE

nnq/kg 2-HEXANONE

rnpJkCl IRON

mg/kg _NDENO(1,2,3-crd)PYRENE
"no/k_ ISOPHORONE

"n_,0(q LEAD

'n_kg MAGNESIUM
"ng/kg MANGANESE

'ng/kg MERCURY

_nQ/k_ METHYLETHYLKETONE(2-

"ng0(g 2-METHYLPHENOL(o-CRESOL)

"nQ/k9 4-METHYLPRENOL(p-CRESOL)

"nR/kg METHYLISOBUTYLKETONE(4-
npJkg METHYLENECHLORIDE

•ng/kg 1-METNYLNAPHTHALENE

n,q/k,q 2-METHYLNAPHTHALENE

EPAIII EPAII!/

200000 7800
63

180000 7000

61000 2300
240 27

95 1

18000 700
NI NA

N) NA

610( 230
8, 94

2, 27

1_ 19

1_ 19
160000( 63000

03( 004,

41O0( 1600
2000000( 78O00(

20( 78

20000( 7800
4100( 1600

410( 160

NI NA
200( 71

20000( 780(
NI NI

NI Nt
NI N/

61( 2',
NI NI

NI NI

8200( 310(
8200( 310(

7_ 8 ;

1400£ 55(
N,_ NI

N# NI

1_ 01_

06_ 00;
8200C 3106

610000 2300(

78 08_

6000 67(
1000 406

NA N,a

290000 1100£

610 2._
1200000 4700£

100000 3900

10000 3_C
160000 6300

760 85
NA N,_

41000 1600

BCT:_ Ir_ustrial " Residential_

l_ck .... _t_ning:: _ing Screening ,_
ground _falues '"_teda, Criteda

NI 200000 780,
NI 63

180000 700,

61000 230,
N!

NI
NI 240, 2

NI 95) 1

N$ 1800( 70m
N/ N,_ N_

N,_ N,4 N_

NI 610( 231

N/ 8_ 9,

0O06_ 2z 2

0 1( 1; 1

0 07_ 1; 1
N# 160000£ 6300(

0 086 0 36 008(

N# 41006 160(
N# 2000O00C 78000(

N,_ 206 7,1

N# 20O00C 780(
N# 41O0C 160(

N# 4100 16(

N,_ N# Nt
N# 2000 71

Nh 200000 780(
N,a NA NI

NA N,_ NI
NA NA NI

NA 610 2_
N,_ N_ NI

NA NA NI

NA 82000 310(
1 82000 310(

NA 73 8 ;

NA 14000 55(

NA NA N._
NA NA N,a

NA 1 3 0 1_

O0077 0.63 0 O]

NA 82000 3106

37040 3700( 37000 3700C

07 78 0.87

NA 6000 67C

30 40( 1000 40C
461C: NA N,_

130' 130( 1300 1300

O, 610 23

000( 1200000 4700
NI 100000 3900

NI 10000 390
N! 160000 6300

NI 760 85

N/ NA NA
NI 41000 1600
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Table 1-4 3 8 ]. 6 0
Industrial and Residential Screening Criteria

Units Nam_ _ " _ • _'_:"
_q/kg METHOXYCHLOR

_JkQ NAPHTHALENE

_q/k9 NICKEL
_Jkg N-NITROSODIPHENYLAMINE

_g/k(]N-NITROSODI-n-PROPYLAMINE

_gikq NITROBENZENE

_g/kg 2-NITROPHENOL

_q/kq 4-NITROPHENOL

_/kQ POTASSIUM

_g/kg PCB-1016(AROCHLOR 10161

_oJk_lPCB-1221{AROCHLOR 12211

_/kg PCB-1232(AROCHLOR 12321

n_/k9 PCB-1242(AROCHLOR1242)

_,q/k,q PCB-1248(AROCHLOR1248)
npJkQ PCB-1254(AROCHLOR1254)

n(_kg PCB-1260(AROCHLOR1260I

n_/kg PENTACHLOROPHENOL
ng/kg PHENANTHRENE

ng/k9 PHENOL
Im_/k_] PYRENE

m.o)kg SILVER
m_]kq SELENIUM

mojkg SODIUM

mfi/kq STYRENE
mfi/kg 1,1,2,2-TETRACHLOROETHANE

m_/kq rETRACHLOROETHYLENE(PCE)
mo/kfl lr1,1-TRICHLOROETHANE
m_/kg t,I,2-TRICHLOROETHANE

mfilk_l 1,2,4-TRICHLOROBENZENE

mg/kg rRiCHLOROETHYLENE(TCE)
mo)kQ ._,4,5-TRICHLOROPHENOL

mg/kg .),4,6-TRICHLOROPHENOL
m_/k_l THALLIUM

mg/kg TOLUENE
mp)kfl TOXAPHENE

m_/kfl VANADIUM

rn_kg VINYLCHLORIDE

rno_g Total Xylenes

rn,ot/k,q ZiNC

BCT, .... Industri_-,-_ Re-_idential

EPA], Back: S_hii_g:: _"Screerting
gt_n_d Valu_ Criteria '-_ Cdteda

1000(] 39( NI 10000 39C

4100(] 160{ NI 41000 1600
4100(] 160( 3( 41000 160(]

1200 13( NI 1200 13_

082 0091 NI 082 0091
1000 3_ NI 1000 39

NA NA NI NA NA

16000 63C NI 16000 630
NA N,_ 202,= NA NA

82 5 E N/ 82 5 5

29 032 N,e 29 032

29 032. N_ 29 032
29 032 N,e 20 032

29 032 NA 29 032

29 032 N,e 2 (, 032
29 032 011 2.( 032

48 53 N._ 4_ 53

NA NA 0 61 N._ NA
120000( 47000 14 120000( 47000

6100( 2300 1 9100( 2300

1000( 390 1000C 390
1000( 390 0 8 1000_ 390,

NI NA NA N_ N!

41000( 16000 NA 41000(] 1600(
2! 32 NA 29 3;

11( 12 NA 11(] 1;
4100( 1600 NA 41000 160(

10( 1l J NA 10(] 11

2000( 781 NA 20000 78(
52( 5_ NA 520 5E

2000C 780( NA 200000 780(

52( 5_ NA 520 5_

14( 5 i NA 140 5

41000( 1600( 0002 410000 16000

5; OS( NI 52 058
1400£ 55( 48, 14000 55(]

03_ NI 3 034
410000C 16000( 000( 4100000 16000

61000(] 2300{ 12( 2300( 23000 23000
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Table1-5 3 8 1 61
Sample Locations Exceeding Industrial Screening Criteria

..... _ _ _ Screehing "AnaValua:

,S_tlonl]l Sa_le DateColleCted Paraml_a_e AnaValUe ProjQual Units Criteria_, IS(; Ratio

B(28 1) B106 10/18/961 02 PM ALUMINUM 24700J MG/KG 24000 1 0::

B(28 1) B106 10/18/961 02 PM IRON 38400J MG/KG 37000 1 0z

C(352) C129 10/18/962 03 PM ARSENIC 71 6 J MG/KG 20 3 5_

FS33C MIA343 10/6/983 05 PM LEAD 2230= MG/KG 1000 2 2,_

SB31A SGA015 12/18/968 40 AM ARSENIC 206= MG/KG 20 10,_1

SR32A RHA012 1/18/972 40 PM ANTIMONY 22 3 = MG/KG 7 3 1£I
SB32A RHA012 1/18/972 40 PM ARSENIC 42 5 = MG/KG 20 2 1_

SB32A RHA012 1/18/972 40 PM BENZO(a)PYRENE 0 16 = MG/KG 0 088 1 8**

SB32A RHA012 1/18/972 40 PM LEAD 4150 = MG/KG 1000 4 1.=

SS31A SGAOlt 12/'//961 35 PM BENZO(a)PYRENE 0 33 = MG/KG 0 088 3 7£

6S32B RHA015 1/18/972 55 PM BENZO(a)PYRENE 0 61 = MG/KG 0 088 6 9,_

SS32D RHA017 1/18/873 30 PM BENZO(a)PYRENE 0.13 = MCEKG 0 888 1.4_

SS32E RHA018 1/18/974 45 PM BENZO(a)PYRENE 0 38 J MG/KG O088 4 3_

SS32E RHA018 1/18/974'45 PM PHENANTHRENE 0 88 = MG/KG 0.61 144

SS32F RHA619 1/18/975 00 PM BENZO(a)PYRENE 0 15 = MG/KG 0 088 1 7(J

SS32G RHA021FD1 1/18/974 30 PM BENZO(a)PYRENE 012= MG/KG 0088 136

SS32G RHA020 1/18/974 30 PM LEAD t580 = M_NG 1000 1 58

SS33E SGB068 12/8/969 30 AM BENZO(a)PYRENE O13 J MG/KG 0 088 1 48

SS33K MIA325 10/8/984 30 PM ANTIMONY 10 1 J MG/KG 7 1 44

SS33K MIA325 10/9/984 30 PM ARSENIC 22= MG/KG 20 1 10

SS33K MIA325 10/8/984 30 PM LEAD 1830= MG/KG 1000 1 83

SS45 LAWSS45 BENZO(a)PYRENE 0 14 J MG/KG 0 088 1 59

SS89H SGA257 12/6/964 20 PM ARSENIC 23 9 = MG/KG 20 1 20

SS89H SGA257 12/6/964 20 PM LEAD 2470 = MG/KG 1000 2 47

SS89J SGA289 12/6/965 05 PM LEAD 2250 = MG/KG 1000 2 25

6S89J SGA260FD1 12/6/965 05 PM LEAD 1310= MG/KG 1000 1 31

WDC990270005XLS



Table 1-6

Sample Locations Exceeding Residential Screening Criteria

' , _-_', .,- - _ Residential

_ Screening AnaValue:_

StadonlD samplel9 '_ _ateCpIleFtsd • -,_ PammName AnaVa_Je Pro[Qual Units Criteria RSCRati¢

B(28 1) B106 10/18/96 102 PM ALUMINUM 24700 J MGJKG 24000 10;

B(28 1) B106 10/18/96 1 02 PM IRON 38400 J MG/KG 37000 10_

381 62

B(35 2) B199 10/18_6 1 55 PM LEAD 744 J MG/KG 400 18(

C(35 2) 0129 10/18/96 2 03 PM ARSENIC 71 6 J MG/KG 20 3 51

C(35 2) C129 10/16/96 2 03 PM LEAD 550J MG/KG 400 13_ I

IFS33C MIA343 10/6/98 3 05 PM CHROMIUM, TOTAL 522 = MG/KG 230 2 2;

FS33C MIA343 10/6/98 3 05 PM LEAD 2230 = MG/KG 400 5 51

FS33D MIA347 10/6/98 4 15 PM LEAD 667 = MG/KG 400 1 6;

FS89P MIA159 10/6/98 9 00 AM CHROMIUM, TOTAL 233 = MG/KG 230 1 0'

FS69P MIA159 10/8/98 9 00 AM LEAD 828 = MGJKG 400 2 0;

FS89P MIA160FD 10/6/98 9 00 AM LEAD 798= MG/KG 400 20(

FS89Q MIA164 10/6/98 145 PM LEAD 897 = MG/KG 400 2 2/

SB31A SGA015 12/16/96 8 40AM ARSENIC 206= MG/KG 20 10"

SB32A RHA012 1/18/97 2 40 PM ANTIMONY 22 3 = MG/KG 7 3 1.¢

SB32A RHA012 1/16/97 2 40 PM ARSENIC 42 5 = MG/KG 20 2 1_

SB32A RHA012 t/18/97 2 40 PM BENZO(a)PYRENE 0 16 = MG/KG 0 088 1 8;

SB32A RHA012 1/t6/97 2 40 PM CHROMIUM, TOTAL 915= MG/KG 230 39_

;B32A RHA012 1/18/97 2 40 PM LEAD 4150= MG/KG 400 103_

SS31A SGA011 12/7/96 135 PM BENZO(a)PYRENE 0 33 = MG/KG 0 088 3 7.'

SS31A SGA011 12/7/96 1 35 PM CHROMIUM, TOTAL 530 = MG/KG 230 2 3(

SS31A SGA011 12/7/96 1 35 PM LEAD 664 = MG/KG 400 16{
SS32B RHA015 1/18/97 2 55 PM BENZO(a)PYRENE 0 61 = MG/KG 0 088 6 9.'.

SS32B RHA015 1/16/97 2 55 PM LEAD 678 = MG/KG 400 17C

SS32C RHA016 1/16/97 3 10PM CHROMIUM, TOTAL 275 = MG/KG 230 1 2C

SS32C RHA016 1/18/97 3 10 PM LEAD 693 = MG/KG 400 17_

SS32D RHA017 1/16/97 3 30 PM BENZO(a)PYRENE 0 13 = MG/KG 0 088 1 4E

SS320 RHA017 1/16/97 3.30 PM LEAD 766 = MG/KG 400 1 92

S$32E RHA018 1/18/97 4 45 PM SENZO(a)PYRENE 0 36 J MG/KG 0 088 4 32

SS32E RHAOI8 1/18/97 4 45 PM PHENANTHRENE 0 88 = MG/KG 0 61 1 44

SS32F RHA019 1/|6/97 5 00 PM BENZO(a)PYRENE 0 15 = MG/KG 0 088 1 7C

SS32G RHA021FD 1/16/97 4 30 PM BENZO(a)PYRENE 0 12 = MG/KG 0 088 1 3£

SS32G RHA020 1/16/97 4 30 PM CHROMIUM, TOTAL 336 = MG/KG 230 1 46

SS32G RHA020 1/16/97 4 30 PM LEAD 1580 = MG/KG 400 3 96

SS32G RHA021FD 1/16/97 4 30 PM LEAD 563 = MG/KG 400 1 41

SS33D SGA028 12/6/96 10 15 AM LEAD 751 = MC._KG 400 1 88

SS33E SGS068 12/8/96 9 30 AM BENZO(a}PYRENE 0 13 J MG/KG 0 088 148

S$33H MIA334 10/8/98 12 00 PM CHROMIUM, TOTAL 265 = MG/KG 230 1 15

SS33H MIA334 10/6/98 12 00 PM LEAD 900 = MG/}(G 400 2 25

SS33K MIA325 10/8/98 4 30 PM ANTIMONY 10 1 J MG/KG 7 144

SS33K MIA325 10/6/98 4 30 PM ARSENIC 22= MG/KG 20 1 10

$$33K MiA325 10/6/98 4 30 PM CHROMIUM, TOTAL 403 = MG/KG 230 175

SS33K MIA325 10/6/98 4 30 PM LEAD 1830= MG/XG 400 458

SS45 LAWSS45 BENZO(a)PYRENE 0 14 J MG/KG 0 088 150

SS89H SGA257 1_/6/96 4 20 PM ARSENIC 23 9 = MG/KG 20 120

3S89H SGA257 12/6/96 4 20 PM CHROMIUM, TOTAL 443 = MG/KG 230 1 93

3S89H SGA2.57 12/6/96 4 20 PM LEAD 2470 = MG/KG 400 6 18

3S89J SGA259 12/6/96 5 05 PM CHROMIUM, TOTAL 539 = MG/}(G 230 2 34

3S89J SGA260FD 12/6/96 5 05 PM CHROMIUM, TOTAL 273 = MG/KG 230 I 19

'SS89J SGA259 12/6/96 5 05 PM LEAD 2250 = MG/KG 400 5 63

SS89J SGA260FD 12/6/96 5 05 PM LEAD 1310= MG/KG 400 328

WDC990270005 XLS
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2.0 Identification of Removal Action Objectives

2.1 RemovalActionGoal andObjectives

The goal of the removal action is to provide technically sound, cost-effective, and timely

measures that will result in an acceptable risk to human health from contarmnants located in

the vicinity of Parcels 35 and 28. Specific objectives of the removal action include the

following:

• Reduce the potential risk to long-term site users to a level deemed acceptable to EPA

and TDEC.

• Be technically appropriate and feasible to accomplish using commonly accepted

construction practices.

• Minimize, to the extent possible, the volumes of materials that must be removed and

landfilled offsite.

• Have a reasonable and acceptable cost.

• Can be implemented in an expedited manner to meet Base Realignment and Closure

(BRAC) parcel transfer and leasing schedules.

• Be maintenance free.

2.2 StatutoryLimitson RemovalActions

Non-time-critical removal actions handed by EPA have a $2 million and a 12-month

statutory limit pursuant to Section 104(c)(1) of Comprehensive Environmental Response,

Compensation, and Liability Act of 1980 (CERCLA). Because removal actions at the

Memphis Depot are not being funded by EPA, these statutory limits do not apply.

2.3 Determinationof RemovalScope

Removal actions are defined in EPA 540-R-93-057, Guidance on Conducting Non-Time-Critical

Removal Actions Under CERCLA, EPA, August 1993, as: "The cleanup or removal of released

WDC990270004DOC/2/KTM/DRAFT-FINAL 2-1
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2 0 IDENTIFICATLON OF REMOVAL ACTION OBJECTWES

hazardous substances from the environment, such actions as may necessarily be taken in the

event of the threat or release of hazardous substances into the environment, such actions as

may be necessary to monitor, assess, and evaluate the release or threat of release of

hazardous substances, the disposal of removed materials, or the taking of other actions as

may be necessary to prevent, minimize, or mitigate damage to the public health or welfare,

or to the environment, which may otherwise result from a release or threat of release."

2.4 Determinationof RemovalSchedule

Although the 12-month statutory limit on EPA-led removal actions does not apply, the areas

in Parcels 35 and 28 are high-priority sites for turnover as part of the BRAC process.

Therefore, it is assumed that the work must be completed within 12 months after approval

of selected removal actions.

2.5 PlannedRemovalActions

Planned removal actions should be capable of being developed and implemented using

current removal action contracting mechanisms at the Memphis Depot. During previous

removal action activities at the Depot, it has been demonstrated that the use of the existing

service contractor, equipment, procedures, and subcontract/vendor arrangements provide

for expedited and cost-effective work.

All removal actions must conform with appropriate federal, state, local, and facility

environmental protection, health and safety, and security requirements. It should be

assumed that these requirements will be met using measures similar to those used for

previous removal actions at the Depot.

WDC990270004 DOC/2/KTMFD RAFT- FINAL 2-2
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3.0 Identificationand Analysis of Removal
Action Alternatives

381 82

3.1 Removal Action Alternatives

The selection of removal action alternatives included the identification of a few alternatives

that appear to be appropriate at the site, that can be done with existing contracting

mechanisms, and that appear to meet the removal action objectives and requirements stated

in the previous section. The following three alternatives were identified:

Alternative 1: Decontaminate Existing Metal and Masonry Buildings and Associated

Equipment for In-Place BRAC Transfer; Remove and Dispose of Wooden Structures,

Contaminated Soil, and Debris

Alternative 2: Decontaminate Existing Metal and Masonry Buildings for In-Place BRAC

Transfer; Decontaminate, Remove, and Dispose of Associated Equipment; and Remove and

Dispose of Wooden Structures, Contaminated Soil, and Debris

Alternative 3: Decontaminate, Remove, and Dispose of All Above-Grade Buildings and

Associated Equipment and Remove and Dispose of Contaminated Soil and Debris

3.1.1 Alternative 1: Decontaminate Existing Metal and Masonry Buildings and
Associated Equipment for In-Place BRAC Transfer; Remove and Dispose of
Wooden Structures, Contaminated Soil, and Debris

Alternative I represents the minimum level of effort required to facilitate the safe turnover

of existing Parcels 35 and 28 facilities to the City of Memphis. It includes the removal of

environmental contamination and leaves all metal and masonry structures, including

existing equipment, intact for future use or removal at the discretion of the City. The only

building to be removed is Building 1084, a wooden structure that would be less expensive to

fully decontaminate and leave in place.

WDC990270004 DOC/2_TM/DRAFT-FfNAL 3-1



3 0 IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES

381

Speofic elements of Alternative I include:

• Full decontamination and confirmatory sampling of Buildings 1086, 1087, 1088, 1089,

1090, and 1091, including slabs and equipment, for future industrial use.

Decontamination (removal of gross contamination) and removal of the wooden shed

structure for Building 1084, and full decontamination of the floor slab for in-place

closure. (Gross contamination refers to loose dust, debris, and surface residue that can

be easily removed by vacuuming or rmld washing. If not removed, this gross

contamination is susceptible to spreading and contaminating workers or equipment.)

Inspection and removal of contaminated soil, concrete, and drainage system sediment,

as necessary, at selected locations at Buildings 1084, 1086, 1087, 1088, and 1089, where

possible contamination is suspected.

• Sampling and removal of contaminated concrete, soil, and hydraulic tank, as necessary

at the former grease rack/UST location at Building 1085.

Removal of up to 12 inches of contaminated surface soil in areas of Parcels 35 and 28

where previous sampling suggests the presence of surface soil contamination above

specified cleanup limits and replacement with clean soil. (Specified cleanup limits are

industrial screening criteria inside the fenced Depot property and residential screening

criteria outside the fence. Residential and industrial screening criteria are presented in

Table 1-4.)

3.1.2 Alternative 2: Decontaminate Existing Metal and Masonry Buildings for In-
PlaceBRACTransfer;Decontaminate,Remove,andDisposeofAssociated
Equipment; and Remove and Dispose of Wooden Structures, Contaminated
Soil, and Debris

Alternative 2 is similar to Alternative 1, except that it is assumed that all government

equipment will also be removed from the buildings once decontaminated. In essence, all

masonry and metal buildings in Parcels 35 and 28 would be turned over intact, but empty

and ready for industrial reuse.
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Specific elements of Altemative 2 include:

Decontamination (removal of gross contamination), removal, and disposal of paint

booths, racks, and sandblast equipment in Buildings 1086, 1087, 1088, 1089, 1090, and

1091.

• Full decontamination and confirmatory sampling of Buildings 1086, 1087, 1088, 1089,

1090, and 1091, including slabs, for future industrial use.

Decontamination (removal of gross contamination) and removal of the wooden shed

structure for Building 1084, and full decontamination of the floor slab for in-place

closure.

Inspection and removal of contaminated soil, concrete, and drainage system sediment,

as necessary, at selected locations at Buildings 1084, 1086, 1087, 1088, 1089, 1090, and

1091 where possible contamination is suspected.

Sampling and removal of contaminated concrete, soil, and hydraulic tank, as necessary

at the former grease rack/UST location at Building 1085.

Removal of up to 12 inches of contaminated surface soil in areas of Parcels 35 and 28

where previous sampling suggests the presence of surface soil contamination above

specified cleanup limits and replacement with clean soil. (Specified cleanup limits are

industrial screening criteria inside the fenced Depot property and residential screening

criteria outside the fence. Residential and industrial screening criteria are presented in

Table 1-4.)

3.1.3 Alternative3: Decontaminate,Remove,and Disposeof All Above-Grade
Buildingsand AssociatedEquipmentandRemoveand Disposeof
ContaminatedSoil andDebris

Alternative 3 is similar to Alternatives I and 2, except that all buildings would be

decontaminated and removed, leaving only their decontaminated slabs in place. Slabs

would only be removed to the extent necessary to remediate specific areas of known or

suspected contamination (e.g., at cracks and drains).

84
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Specific elements of Alternative 3 would include:

• Decontamination (removal of gross contamination), removal, and disposal of paint

booths, racks, and sandblast equipment in Buildings 1086, 1087, 1088, 1089, 1090, and

1091.

• Decontamination (removal of gross contamination), removal, and off-site disposal of

Buildings 1084, 1086, 1087, 1088, 1089, 1090, and 1091, full decontamination of at-grade

slabs.

Inspection and removal of contaminated soil, concrete, and draInage system sediment,

as necessary, at selected locations at Buildings 1084, 1086, 1087, 1088, 1089, 1090, and

1091 where possible contamination is suspected.

Sampling and removal of contaminated concrete, soil, and hydraulic tank, as necessary

at the former grease rack/UST location at Building 1085.

Removal of up to 12 inches of contaminated surface soil In areas of Parcels 35 and 28

where previous sampling suggests the presence of surface soil contamination above

specified cleanup limits and replacement with clean soil. (Specified cleanup limits are

Industrial screening criteria inside the fenced Depot property and residential screening

criteria outside the fence. Residential and industrial screening criteria are presented in

Table 1-4.)

3.2 EvaluationCriteria

Evaluation criteria for evaluating and comparing alternatives conform with evaluation

criteria used by EPA for all removal actions under CERCLA. They include effectiveness,

lmplementability, and cost. The components of each are described below.

3.2.1 Effectiveness

The effectiveness criterion addresses the expected results of the removal alternatives. It

includes two major subcategories: protectiveness and ability to achieve the removal

objectives.
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WDC990270004 DOC/2/KTMJDRAFT-FINAL 3-4



30IDENTIFICATIONAND ANALYSIS OF REMOVAL ACT]ON ALTERNATIVES

Protectiveness

To be protective, the removal alternative must be:

• Protective of public health and the community

• Protective of workers during implementation

• Protective of the environment

• Compliant with ARARs

381

Ability to Achieve Removal Objectives

To successfully achieve the removal objectives, the removal alternative must:

• Meet the expected level of treatment or containment

• Have no residual effect concerns

• Will maintain control over the long-term

Table 3-1 summarizes the initial evaluation of each of the alternatives in relation to the

effectiveness criterion. Results of this evaluation indicate that all of the alternatives can be

effective and can meet the removal objectives.

3.2.2 Implementatibility

The implementability criterion encompasses the technical and administrative feasibility of

the removal action. It includes three subcategories: technical feasibility, availability of

resources, and administrative feasibility.

Technical Feasibility

Technical feasibility includes:

• Construction and operational considerations

• Demonstrated performance and useful life

• Adaptability to environmental conditions

• Contribution to performance of long-term removal actions

• Implementation within the allotted time

Availability of Resources

Availability of resources includes:

• Availability of equipment
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• Availability of personnel and services

• Laboratory testing capacity

• Off-site treatment and disposal capacity

• Post-removal site control

Administrative Feasibility

Administrative feasibility includes:

• Required permits

• Required easements or rights-of-way

• Impacts on adjoining property

• Ability to impose institutional controls

• Likelihood of obtaining exemptions from statutory limits (if needed)

Table 3-2 summarizes the initial evaluation of each of the alternatives in relation to the

implementability criterion. Results indicate that all can be implemented.

3.2.3 Cost

The cost criterion typically encompasses the life-cycle costs of a project, including the

projected implementation costs and the long-term operational and maintenance costs of the

remedial action. Because alternatives with no long-term operational and maintenance

requirements have been considered, only implementation costs are used for the comparison

of alternatives.

Implementation costs include three subcategories of cost: capital costs, post-remediation site

control costs, and present-worth costs. Of these, only capital costs, including direct capital

costs and indirect costs, are applicable because there will be no post-remediation site control

costs. Present-worth costs do not apply because the project can be accomplished within a

single year and there are no long-term costs thereafter.

Direct capital costs include actual costs of the removal action, such as:

• Construction costs

• Equipment and material costs

• Buildings and service costs

38! 87
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• Transport and disposal costs

• Analytical costs

• Contingency allowances

Other commonly encountered direct capital costs, such as land and site acquisition costs,

relocation expenses, and treatability costs are not applicable to this project.

Indirect capital costs typically include nonconstruction costs of the removal action, such as:

• Engineering and design expenses

• Legal fees and license or permit fees

• Startup and shakedown costs for processes and equipment

Of these, only engineering and design expenses, and potentially some local permit fees, are

applicable to removal activities in Parcels 35 and 28. For estimating purposes, these

expenses are estimated to be about 10 percent of the construction cost, a value typical of

projects of this size and scope.

Table 3-3 summarizes the comparative costs for each of the alternatives, including direct

costs, indirect costs, and total cost. These comparative costs, which were prepared for

evaluating and comparing alternatives, are order-of-magnitude capital costs. Order-of-

magnitude estimates are made without detailed engineering data and included estimates of

major cost components and quantities, typical costs for similar work, cost curves, and scale-

up or scale-down factors or ratios. It is normally expected that estimates of this type would

be accurate to within plus 50 percent to minus 30 percent.

All direct capital costs were developed using the U.S. Army Corps of Engineers' Micro-

Computer Aided Cost Estimating System--Gold Software Copyright (MCACES Gold)

estimating system. MCACES Gold estimates for each alternative may be found in the

Appendix at the end of the document. The cost estimates shown have been prepared for

guidance in project evaluation and implementation from the information available at the

time of the estimate. The final costs of the project will depend on actual labor and material

costs, competitive market conditions, final project costs, implementation schedule, and other

variable factors. As a result, the final project costs will vary from the estimates presented

herein. Because of this, project feasibility and funding needs must be carefully reviewed
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prior to making speofic financial decmions to help ensure proper project evaluation and

adequate funding. The following assumptions were used in these estimates:

* The scope of work for each alternative will be as described above.

• The following contingencies were included to account for unknown variables:

- Design Contingency -- 5 percent

- Construction Contingency-- 15 percent

- Other Government Costs-- 8 percent

• Direct cost data are based on unit costs for similar items from similar work in the

housing and cafeteria areas, vendor quotes, and current MCACES Gold cost data for the

Memphis area.

* Indirect costs for engineering and design are based on MCACES Gold data.

• The work area is within or adjacent to a secured government site and is of sufficient size

and configuration to support all work. No additional site security, land acquisition, or

relocation costs will be incurred, except for some temporary security fencing and a gate.

• Although the intent of applicable regulatory and permit requirements will be included

in the removal actions, the work area is within a CERCLA site and no special licenses or

perrmts will be necessary to conduct the work.

• Waste materials are predominately nonhazardous and can be disposed of at a local

nonhazardous industrial waste landfill.

• Up to 15 tons of RCRA hazardous waste may be present and will require transportation

and disposal at a hazardous waste landfill at Emelle, Alabama.

• Wastewater will be collected, sampled, and disposed of at the local publicly owned

treatment works (POTW) in a manner similar to that which was done during previous

removals at the Memphis Depot.
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• Asbestos-contain'rag materials (ACM) removed as part of the work can be packaged and

disposed of at a local landfill licensed to accept asbestos waste. This will result in about

1 cubic yard of asbestos waste.

• Scrap metal structural members, sheeting, and equipment parts will be decontaminated

and transported to a local scrap metal yard for disposal as recyclable metal. A credit of

$40 per ton of recycled metal is assumed on the basis of the current purchase price of

steel by a local scrap yard.

• All initial decontamination and asbestos removal will require Level C protective

measures. Once dust has been removed, all other work will be done with Level D

protective measures.

• Decontamination and sampling requirements will depend on final disposition of

materials and the following criteria:

- Decontamination of materials to be left in place will include vacuuming of dust,

washdown, and confirmation sampling.

Decontamination of materials to be removed to a metals recycling facility will

require vacuuming and washdown to remove surface contamination, but no

sampling.

- Decontamination of materials to be disposed of in a landfill will be limited to

vacuuming or washdown to the extent necessary to prevent dust generation or

spread of contaminants.

- All concrete slabs will be decontaminated and left in place. Drain traps and pipes

will be cleaned, flushed, and left in place.

• Strategic trench excavations will be required at Buildings 1084 and 1085 to investigate,

remove, and sample a former buried gravel drain and UST locations noted on the

drawings. All other soil excavations will be shallow excavations to a depth of 12 inches.

• Sampling and analysis requirements during construction will include the following

general criteria:

9O
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- Level-2 swipe samples will be taken at all building components to be

decontaminated and left in place. This will average 12 samples per building for

Alternative 1, and 8 samples per building for Alternative 2. No samples will be taken

for materials decontaminated and removed for disposal. Samples will be analyzed

for priority pollutant metals.

- Level-2 soil samples will be taken at an average of three samples per excavation

areas, plus two quality control (QC) samples. Samples will be analyzed for priority

pollutant metals and PAH constituents.

- Level-3 decontamination swipe samples and Level-3 soil samples will be taken at an

average or one sample for every five Level-2 samples, plus two QC samples.

- A composite confirmation sample will be taken at the completion of strategic

excavations of Buildings 1084 and 1085. These samples are assumed to have Level-3

full-scan analyses (volatiles, acid-base neutrals, pesticides/PCB, target analyte list

(TAL) metals, cyanide, phenols, dioxin) to confirm remaining constituents.

- Approximately four TCLP analyses will be required to confirm disposal

requirements.

Note: Level-2 samples are screening-level analytical samples used for evaluating the

presence of contaminants exceeding a specified concentration and for determining

apparent achievement of removal action levels. The data package for Level-2

samples is limited to the analytical results of the samples and analytical results of

associated QC samples. Level-3 samples are confirmatory-level analytical samples

used for evaluating and confirming Level-2 data and for determining if additional

actions are required. Level-3 analytical results require a data package documenting

the QC and data quality evaluation process used to validate the accuracy of the

analytical data. QC samples include additional field and laboratory samples used to

verify the accuracy of analytical results and the potential effects of laboratory and

field procedures and reagents on the analytical results.

Site restoration will include the following:

- Granular soil backfill and seeding in all excavated grassed areas.
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Gravel surfacing in all gravel area excavations to 12 inches in depth.

Granular soil backfill and 12 inches of gravel surfacing in all gravel area excavations

in excess of 12 inches.

Granular soil backfill and an average of 6 inches of concrete in all areas where concrete

and soil were removed.

All granular soil and gravel backfill will be sampled and subjected to a Level 3 full-scan

analysis (volatiles, acid-base neutrals, pesticides/PCB, TAL metals, cyanide, phenols,

and dioxins) at a rate of one sample for every 1,000 cubic yards to confirm that they are

clean°
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Table 3-1

Initial Evaluation of Alternatives with Effectiveness Criterion

Ability to Achieve Removal
Alternative Protectiveness Objectives

Alternative 1 - Decontaminate

Existmg Metal and Masonry

Bumldmgs and Associated

Equipment, Remove and Dispose
of Wooden Structures,

Contarmnated Soil, and Debris

Alternative 2 - Decontaminate

Ex_stmg Metal and Masonry

Buildings; Decontarmnate, Remove,
and Dispose of Associated

Equipment; and Remove and

Dispose of Wooden Structures,

Contarmnated Soil, and Debris

Alternative 3 - Decontarmnate,

Remove and Dispose of All Above-

Grade Buildings, Associated

Equipment, Contammated SoIl, and
Debris

Removes contarmnahon within

reasonable access to the public,

onslte workers, or environmental

targets

Worker contact durmg

lmplementahon is rmmrmzed.

Reqmred cleanup requirements
will be met.

Removes contamination within

reasonable access to the public,

onsite workers, or environmental

targets.

Reasonable worker contact during

equipment removal

Required cleanup requirements
will be met

Removes potential above-grade

contammation. Removes other

contamination within reasonable

access.

Increased, but reasonable worker

contact during equipment and

buildmg removal.

Required cleanup requirements
will be met

Capable of meetmg risk-based

cleanup crltena for proposed site

use

Provides minimal residual effect

concerns.

Removal of accessible

contammants provides long-term

protection and control

Capable of meehng risk-based

cleanup cnteria for proposed site
use.

Provides minimal residual effect

concerns

Removal of accessible

contaminants provides long-term
protection and control.

Capable of meehng risk-based

cleanup criteria for proposed site

use.

Provides minimal residual effect

concerns.

Removal of accessible

contammants provides long-term

protechon and control
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Table 3-2

Initial Evaluation of Alternatives with Implementability Criterion

Administrative

Alternative Technical Feasibility Availability of Resources Feasibility

Alternative 1 -

Decontaminate Exishng

Metal and Masonry

Buddmgs and Associated

Eqmpment; Remove and

Dispose of Wooden

Structures, Contammated

Soft, and Debris

Alternative 2 -

Decontammate Existing

Metal and Masonry

Buildings;
Decontarmnate, Remove,

and Dispose of

Associated Equipment,

and Remove and Dispose
of Wooden Structures,

Contarmnated Soil, and
Debris

Alternative 3 -

Decontaminate, Remove

and Ehspose of All

Above-Grade Bufldmgs,

Associated Equipment,
Contarmnated Soil, and
Debns

Common practices

similar to those already

used at the Memphis

Depot.

Capable of meehng

cleanup objectives in a
reasonable time.

Common practices

smrmlar to those already

used at the Memphis

Depot.

Capable of meetmg

cleanup oblechves m a
reasonable hme

Common prachces

similar to those already
used at the Memphis

Depot.

Capable of meeting
cleanup objectwes m a

reasonable hme.

Ex_shng contractors and
laboratories have needed

expertise

Local disposal facdlties

have capamty for

aeceptmg waste

Witlun existmg controlled
access area.

Existing contractors and
laboratories have needed

experhse.

Local disposal facihhes

have capacity for

accephng waste/debris.

Within exishng controlled
access area

Exishng contractors and
laboratories have needed

expertise

Local disposal facdlhes

have capacity for

accepting waste.

Wlthm existing controlled
access area.

Within existing

government property
Can be done without off-

site impacts, except
traffic

Inshtutmnal controls

posslbte, but not

required.

No exemphons expected

Within existing

government property.
Can be done without off-

site impacts, except
traffic.

Inshtuhonal controls

possible, but not

reqmred.

No exemptions expected.

Wlthm existing

government property.
Can be done without off-

site impacts, except
traffic.

Institutional controls

possible, but not

required.

No exemphons expected.
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Table 3-3

Initial Evaluation of Alternatives with Cost Criterion

Alternative

Altemahve 1 -

Decontaminate Existing

Metal and Masonry

Braidings and Associated

Equipment; Remove and
Dispose of Wooden

Structures, Contaminated

Soil, and Debris

Alternative 2 -

Decontaminate Existing

Metal and Masonry

Btuldmgs,
Decontaminate, Remove,

and Dispose of

Associated Eqmpment,

and Remove and Dispose

of Wooden Structures,

Contanunated SoIl, and

Debris

Alternative 3 -

Decontaminate, Remove

and Dispose of All

Above-Grade Buildings,
Associated Equipment,
Contaminated Soil, and
Debris

Direct Capital Cost

$858,ooo

$867,ooo

Indirect Cost*

$86,000

$87,000

Total Cost

$1,104,000 $110,000

$944,000

$954,000

$1,214,000

* Ten percent of direct cost.
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4.0 Comparative Analysis of RemovalAction
Alternatives

98

4.1 Method of Comparison

The three removal action alternatives were compared to the following criteria: effectiveness,

implementability, and total cost. In making these comparisons, conformance of each of the

criteria was evaluated with respect to the following removal action objectives discussed in

Subsection 2.1:

• Reduce the potential risk to long-term site users to a level deemed acceptable to EPA

and TDEC.

Be technically appropriate and feasible to accomplish using commonly accepted

construction practices.

Minimize, to the extent possible, the volumes of materials that must be removed and

landfilled offsite.

• Have a reasonable and acceptable cost.

• Can be implemented in an expedited manner to meet BRAC parcel transfer and leasing

schedules.

• Be maintenance free.

4.2 Comparison of Alternatives

Table 4-1 summarizes the final comparison of alternatives described above. A review of the

results of these comparisons provides the following conclusions:

• All alternatives are capable of meeting the risk-based cleanup criteria for the industrial

use of the facility.
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All alternatives are capable of removmg reasonably accessible contamination and for

providing acceptable long-term risk to potential receptors. All are capable of leaving

minimal residual effects.

There is a slight decrease in risk and potential for residual effects with Alternatives 2

and 3 because there is a greater potential for removing less-accessible contaminants

beneath and within equipment and building components. These decreases, however, are

expected to be small if decontamination is adequately done.

All alternatives are reasonably protective of workers during removal, provided that

appropriate levels of protective measures are in place.

• All alternatives are technically appropriate and feasible. Alternatives 2 and 3 represent

an incremental level of difficulty with increased scope of work. This added difficulty,

however, is well within the limits of normal construction practice.

• All alternatives will generate materials requiring offsite transportation and disposal

requirements. Alternative 2 will generate a slightly greater volume of materials

requiring transportation and offsite disposal than will Alternative 1. Alternative 3 will

generate a significantly greater volume.

A substantial portion of the additional disposal requirements for Alternative 2 may be

mitigated by a potential for recycling metal materials at a local scrap yard. Similar

disposition of metal materials in Alternative 3 is also possible; however, the volume of

additional waste materials represented by recycling is substantially smaller due to the

construction of the buildings.

All alternatives can be implemented in less than a 6-month period. The progressively

increased scopes from Alternatives I through 3 would suggest progressively longer

implementation times. However, there may not be a major difference, depending upon

the methods and sequencing of the particular contractor.

None of the alternatives depend upon long-term controls or maintenance requirements.

Alternative 1 is the least cost option. Alternative 2 has a slightly greater cost due to

requirements for removing and disposing of equipment in the buildings. Alternative 3

has a significantly greater cost.

381
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4.3 Summary

All removal action alternatives can be implemented and all can meet the stated removal

action goals. There is a potential for slightly increased effectiveness with Alternatives 2 and

3, but this potential requires progressively increased difficulty, disposal requirements, and

cost. Final selection, therefore, is essentially a function of intended use requirements of the

facilities and cost.
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Table 4-1

Final Comparison of Alternatives

Alternative

Alternative 1 -

Decontaminate Existing

Metal and Masonry

gtuldmgs and Associated

Equipment, Remove and

Dispose of Wooden
Structures, Contarmnated

Soil, and Debris

Alternative 2 -

Decontaminate Existing

Metal and Masonry
Buddmgs;

Decontammate, Remove,

and Dispose of

Associated Eqmpment,

and Remove and Dispose
of Wooden Structures,

Contanunated SoIl, and
Debris

Alternative 3 -

Decontaminate, Remove

and Dispose of All

Above-Grade Buildings,

Associated Equipment,
Contaminated Soil, and

Debris

Effectiveness

Meets risk-based cleanup
criteria

Minimum short-term r_sk

and reasonable long-term

risk by removing
accessible contaminants

Minimal residual effects.

Meets risk-based cleanup
criteria.

Shghtly increased short-

term risk and slightly

decreased long-term risk

by removing less-
accessible contaminants

beneath equipment.

Minimal residual effects.

Meets risk-based cleanup
criteria.

Shghtly increased short-

term risk and least long-

term risk by removing

potenhal above-grade
contaminants.

Minimal residual effects.

Implementability

Is technically appropriate
and feasible.

Short duration, moderate

difficulty. Minimal offsite

effects, mainly traffic.

Mmimum waste

! genera_on. Local disposal

capacity available.

No controls or

mamtenance.

Is technically appropriate
and feasible.

Slightly greater duration,

difficulty, and offsite
trafhc.

Greater waste volume.

Local disposal capacity
available.

No controls or

maintenance.

Is technically appropriate
and feasible.

Greater duration,

difficulty, and offsite
traffic.

High waste volume. Local

disposal capacity
available.

No controls or

maintenance

Total Cost

Lowest cost alternative

Estimated comparative

cost of. $944,000

Greater cost due to

equipment removal and

disposal requirements.

Estimated comparative
cost of. $954,000

Highest cost due to
extensive structural
removal.

Estimated comparahve
cost of" $1,214,000
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5.0 RecommendedRemovalAlternative

381 104

On the basis of final evaluations discussed in the previous section and information derived

throughout this EE/CA document, we make the following recommendations:

Alternative 2 is recommended as the primary alternative for removal actions in

Parcels 35 and 28. This alternative would provide, at a reasonable cost, open and fully

decontaminated buildings that could be used for a variety of purposes. By removing the

sandblast and paint booth equipment, the potential for recontaminafing the area by

similar future operations is minimized.

Alternative 1 should be considered if the City wishes to maintain the equipment for an

industrial use similar to the past use. If Alternative I is selected, it is recommended that

the City be required to accept any future risk and costs associated with inaccessible

contamination that might be located during any future equipment removals and/or any

contamination associated with future of the area.

* Alternative 3 is not recommended. Added benefits of removing the buildings do not

appear to justify the high cost for such work.
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