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1.0 INTRODUCTION 

This document presents the field investigation results for the Preliminary Source Evaluation 2 
(PSE2) conducted at nine Operable Unit 0 (OUO) sites at Fort Richardson, Alaska (Figure 1-1). 

OUD is being investigated for potential hazardous waste contamination under the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and 
Superfund Amendments and Reauthorization Act (SARA), commonly referred to as Superfund. 
(This document will henceforth refer to CERCLAISARA simply as CERCLA.) 

A Federal Facility Agreement (FFA) between the Army, U.S. Environmental Protection Agency 
(EPA) Region 10, and Alaska Department of Environmental Conservation (ADEC) was 
implemented in 1994 to ensure that the Fort Richardson facility and other areas potentially 
contaminated from sources at Fort Richardson are thoroughly investigated and remediated as 
necessary to protect the public health, welfare, and the environment. The FFA facilitates 
cooperation, information exchange, and participation among the parties by specifying the roles 
of the agencies in the investigation and cleanup process and by specifying that all work will be 
performed in accordance with CERCLA and applicable state laws. 

The nine sites being investigated at QUO are listed below and identified in Figure 1-2: 

• Building 35-752 

• Stormwater Outfall to Ship Creek 

• Building 7001718 

• Building 704 

• Building 796 

• Building 955 

• Dust Palliative 

• Fire Training Area 

• Grease Pits 

1.1 Preliminary Source Evaluation Objectives 

A PSE is a process used to describe an individual site, its current and past uses, and potential 
contamination sources. Information for the PSE is gathered from several sources, including 
site inspections, existing reports, review of facility plans, and employee interviews. 
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A site and document review process was used to identify potential contaminants for each site 
and to develop a conceptual site model (CSM) indicating where contamination was likely to be 
present. A limited sampling program was designed to sample potentially contaminated areas 
at each site. 

At the conclusion of this PSE2 process, each of the nine sites will be designated for one of four 
possible outcomes:' 

• No further action (NFA). This action may be selected when investigation results 
indicate that a particular site presents no apparent risk to human health or the 
environment and displays no environmental contamination requiring cleanup. 

• Interim remedial measure (IRM). This action may be selected when there is an 
identifiable and ongoing threat to public health, welfare, or the environment from 
identifiable sources. Generally the pollutant threat must be acute and continuing, and 
must be able to be mitigated by direct physical or mechanical means. The threat must 
be sufficient that the time frame to perform a characterization (a full remedial 
investigation/feasibility study) prior to implementing a remedial action is unacceptable 
in its protection of human health or the environment. 

( 

• Remedial investigation/feasibility study (RifFS). This action will be selected if results (,
of the PSE2 confirm that a -chemical release has occurred and if environmental 
contamination exceeds threshold concentrations, presents a risk to human health or 
the environment, and is not solely petroleum, oil, and lubricant (POL) contamination, 
which may fall into another regulatory program as described below. The purpose of 
an RifFS is to collect information necessary to assess the risks to human health and 
environment presented from contamination at a site, and to develop and analyze 
remedial action alternatives. At the conclusion of the RifFS process, either a specific 
remedial action or no further action will be recommended. 

• Other program. This action will be selected if the source area is from an underground 
storage tank (USn, an aboveground storage tank (ASn, or if only POL contamination 
is present above threshold concentrations. Investigation and remediation activities 
may be referred to another program such as the State-Fort Richardson Environmental 
Restoration Agreement. 
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1.2 Project Scope 

The specific objectives of this PSE2 include the following: 

• Identify the presence or absence of contaminated media (Le., soil, sediment, and/or 
groundwater). 

• Determine and document no further action decisions where supported by analytical 

data. 

• Evaluate whether contaminant concentrations are sufficient to require further action, 
and if so, what type of action would be appropriate. 

The PSE2 report summarizes and interprets the data collected from the field activities as well 
as previous investigations to provide an evaluation of the observed and potential extent of 
environmental contamination at the nine sites in Operable Unit D. 

The statement of work (SOW) for the PSE2 investigation included the following activities, 

presented by site. 

Building 35-752 

• Drum Accumulation Area. Collect soil samples from 6 inches and 2 feet below ground 
surface (bgs) from eight hand-auger borings. Upon receipt of sample results, advance 
and sample two borings to 20 feet bgs or until groundwater is encountered. 

• Cooling Ponds. Collect' eight sediment samples, four from the bottom of each pond. 
At the east side of the pond, complete one boring angled west under the pond and 
sample at depth of approximately 5 to 10 feet below the bottom of the pond. Advance 
three borings, west, north, and northeast of the pond, and complete as monitoring 
wells. Collect groundwater samples from the three new monitOring wells and two 
existing monitoring wells. 

• Concrete Floor. Collect polychlorinated biphenyl (PCB) wipe samples from 28 
locations inside Building 35-752. 

• Former UST Location. Advance and sample four borings to 20 feet bgs or to 
groundwater within the footprint of the former UST excavation. Collect groundwater 
samples from two existing wells. 
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Stormwater Outfall to Ship Creek 

• Ship Creek. Collect one sidewall and one sediment sample from a location upstream 
and a location downstream of the stormwater outfall. 

• Stormwater Drainage System. Collect one sidewall and one sediment sample from 
the drainage ditch within 25 feet of the confluence with Ship Creek. 

Building 700n18 

• Drum Accumulation Area. Collect soil samples from 6 inches and 2 feet bgs from 
eight hand-auger borings. Upon receipt of sample results, advance and sample two 
borings to 20 feet bgs or until groundwater is encountered. 

Building 704 

• Drum Storage Area. Collect soil samples from 6 inches and 2 feet bgs from eight 
hand-auger borings. Upon receipt of sample results, advance and sample two borings 

to 20 feet bgs or until groundwater is encountered. 

Building 796 

• Battery Acid Shop. AdVance and sample four bOrings to 20 feet bgs, two inside and 
two outside the Battery Acid Shop. Upon receipt of soil sampling results, locate and 
sample a monitoring well. 

Building 955 

• Former Sludge Bin Area. Advance and sample four borings to a depth of 20 feet bgs. 

Dust Palliative 

• Collect three composite samples from each of the following locations (each composite 
sample will consist of four grab samples from a depth of 18 inches bgs): 

90Q0..036-430 

Recycled Paper 

1. UC 5497 (Loop Road) between Roosevelt Road to the north and the 
turnoff to the water reservoir to the south. (This section is also referred 
to as the road to Otter Lake.) 

2. Roosevelt Road east of the Alaska Railroad right-of-way. 
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3. UC 5997 (Davis Highway) between Sixth Street and Roosevelt Road. 
4. Building 796 east side parking lot. 

Fire Training Area 

• Collect 10 samples from a depth of 6 inches to 1 foot below the Fire Training Area. 
Upon receipt of the sample results, advance and sample three 20-foot bOrings, two 

inside and one outside the Fire Training Area. 

Grease Pits 

• Collect samples from _ three soil borings advanced to groundwater. Convert to 

monitoring wells and sample. 

Background 

• At each of four selected background locations, collect soil samples from 6 inches and 
2 feet bgs from one hand auger boring. Advance and sample one boring to 20 feet 
bgs or until groundwater is encountered. 
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Fort Richardson was established in 1940 under the command of the Alaskan Defense Force 
(ADF) to protect Alaska against foreign attack. The base included an airfield, which was called 
Elmendorf Field. In 1941, the ADF was renamed the Alaskan Defense Command (ADC). At 
that time, Fort Richardson had approximately 7,800 personnel. During World War II, Fort 
Richardson was used as a staging and supply area for operations occurring on the Aleutian 
Islands. The troop complement varied in size from 7,800 to over 15,000. In 1943, the ADC 
was renamed the Alaskan Department and in 1947, it was again reorganized as the U.S. Army 
Alaska (USARAK). 

In 1950, Fort Richardson was divided between the Army and Air Force. On the northern part 
of the installation, the Army established a new cantonment area. The original base was 
released to the Air Force and renamed Elmendorf Air Force Base (AFB). Fort Richardson has 
undergone a number of reorganizations, and command and control changes since that time, 
including expansion of the cantonment area. Fort Richardson is currently the home of 
USARAK and has approximately 2,175 military and 3,820 dependent personnel stationed at the 
base. In addition, approximately 1,500 civilian employees work on the base. The overall 
mission of Fort Richardson has not changed over time; it is still tasked with protecting Alaska 
from foreign invasion. 

2.2 Environmental Setting 

2.2.1 Geographic Setting and Topography 

Fort Richardson is located on 62,000 acres of land northeast of the Municipality of Anchorage 
and Elmendorf AFB. Geographically, the base is bordered by Eagle Bay and the Knik Arm of 
Cook Inlet to the north, and the Chugach Mountain Range and State Park to the south and 
east. The elevation of most of Fort Richardson lies between 45 and 225 feet above mean sea 
level (MSL). 
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2.2.2 Regional Geology 

The following descriptions of regional geology are extracted from Schmoll and Dobrovolny 
(1972), Kirschner and Lyon (1973), and Freethey (1976). 

The vicinity in which Fort Richardson is located has three general geologic terrains: glacial 
deposits, alluvial deposits, and metamorphic rock. Glacial sediments deposited in the Cook 

Inlet basin during a series of five glacial periods in recent geologic history constitute the north 
and central portions of Fort Richardson. In particular, terminal moraine depOSits (the Elmendorf 
moraine) are present directly northwest of the main cantonment area. The soils of the 
Elmendorf moraine are composed of fine-grained, poorly sorted glacial materials (clays, silts, 
very fine sands), with interbedded heterogeneous layers of boulders, cobbles, gravel, sand, silt, 

and clays. 

In this region, the marine Bootlegger Cove Formation was deposited concurrently with glacial 
outwash deposits. The Bootlegger Cove Formation consists primarily of thinly bedded gray to 
light gray silt clay to clayey silt. Where it occurs, the Bootlegger Cove Formation acts as an 
aquitard to groundwater movement. 

Alluvial sediments of the Anchorage Plain extend from northeast of the Fort Richardson main 
cantonment area, southwest to the city of Anchorage. Metamorphic bedrock outcrops and 
mountains predominate in the south-central and southem portions of Fort Richardson. In the 
cantonment area, the alluvial deposits are bounded to the northwest by the Elmendorf Moraine 

and to the southeast by the metamorphic terrain, as described above. The alluvial sediments 
comprise both glacial outwash, alluvial fan, and fluvial deposits, grading from gravel in the 
eastern portion of the plain to sand in the southwestern portion. In the cantonment area, 
deposits are composed chiefly of well-bedded and well-sorted gravel (Schmoll and Oobrovolny 
1972). 

The QUO sites are on a sequence of alluvium and buried till to depths on the order of 200 feet. 
This sequence of alluvium and till probably overlies the Bootlegger Cove Formation, a dense 
marine clay that acts as a local aquitard. 
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2.2.3 Hydrogeology 

The primary surface drainage features in the area are Eagle River, to the north of the main 

cantonment, and Ship Creek, located south of the main cantonment. Both originate in the 

Chugach Mountains and flow westerly across the installation into Knik Arm. Eagle River is fed 

by turbid glacial meltwaters, and Ship Creek is sustained by snowmelt and rainwater runoff. 

Surface drainage across the main cantonment is southerty, towards Ship Creek. 

Surface water from Ship Creek is the main source of drinking water for Fort Richardson. A 

diversion dam, where water is taken from the creek, is located approximately 10.5 miles 

upstream from the mouth. The Municipality of Anchorage, Elmendorf AFB, and Fort 

Richardson pump water from a deep aquifer for drinking water when there is low stream flow 

(Freethey 1976). 

Two major groundwater systems have been identified in the area of Fort Richardson: a shallow 

system and deep system (Freethey 1976). The groundwater of the shallow system occurs 

under unconfined conditions in the Anchorage Plain deposits and in unconfined to semi

confined conditions in the till of the Elmendorf Moraine. Shallow perched groundwater of 

limited volume and extent exists in localized areas within the Elmendorf Moraine till deposits. 

The deep system occurs under artesian (confined) conditions beneath areas where the 

Bootlegger Cove Formation is present. 

Groundwater in the Anchorage Plain deposits occurs between 10 and 20 feet bgs. Flow in this 

system is generally southerty towards Ship Creek, with a gradient between 0.05 and 0.01 tuft 
(USACE 1991). Groundwater in the deep system has been encountered at a minimum depth 
of 130 feet bgs in the northern area of Fort Richardson. The flow in the deep system is 

generally westerly to northwesterty towards Knik Arm, with a gradient between 0.02 and 0.0025 

tuft (USACE 1991). 

2.2.4 Climatology 

Fort Richardson lies in a climatic transition zone between the maritime climate of the coast and 

continental climate of interior Alaska. Meteorological data from Anchorage from 1952 to 1987 
indicate a yearty average temperature of 35.7°F, with summer temperatures ranging over 70°F 
and winter temperatures to -30°F. The yearty average precipitation is approximately 15 inches 

(UAA 1989). 

Infiltration and runoff from precipitation are both predominant during breakup when the winter 

snowpack melts. 
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3.0 FIELD OPERATIONS 

This section is a summary of field operations conducted at each site. Results and findings for 
each site are presented in Section 5.0. The field investigation at Fort Richardson QUO was 
conducted from September 1994 to April 1995. The field activities included advancing and 
sampling soil borings, collecting surface samples, pond/stream sediment samples, PCB wipe 
samples, and installing and sampling monitoring wells as previously mentioned in Section 1.2. 

Six suction Iysimeters were installed at the Grease Pits. 

3.1 Field Activities 

3.1.1 Surface Soil Samples 

Surface soil samples were collected from seven of the nine QUO sites-Building 35-752, 
Building 7001718, Building 704, Building 796, Building 955, Dust Palliative, and Fire Training 
Area-and the Background site. Surface samples were not collected from the Stormwater 
Outfall to Ship Creek and the Grease Pits. 

At the Fire Training Area, approximately 3 to 6 feet of fill was deposited on the pit. Surface 
samples were collected by drilling through the fill to the former surface of the Fire Training Area 

(see Section 3.1.4). 

Sampling Technique 

Surface samples at Building 35-752 were collected using a 2-person power auger. Large 
cobbles encountered at Building 35-752 resulted in frequent refusal and difficult drilling 
conditions. For the remaining sites, an auger extension attached to a bobcat was used to 
collect surface samples. Samples were collected at depths varying from 6 inches bgs to 2.5 feet 
bgs using a decontaminated trowel, shovel, or with a latex- or nitrile-gloved hand. New, clean 
gloves were worn at each sampling location. 

For each sampling location, samples were not composited and containers were filled for 
gasoline range organic (GRO), volatile organic compound (VOC). and ethylene glycol samples 
first to minimize aeration. Remaining, less volatile samples were subsequently collected. 

In addition, samples were collected from each sampling interval and placed in resealable plastic 
bags to measure ambient temperature heads pace (A TH) using an organic vapor meter (GVM). 
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Composite Surface Soil Samples 

Composite samples were collected from the Dust Palliative site. Each composite sample 
consisted of four grab samples. Equal volumes of soil from each of the four grab samples were 
mixed in a stainless steel bowl to make one composite sample prior to packing the soil into 
individual sample containers. Grab samples were collected at 18 inches bgs. 

Additional samples were also collected for QVM A TH readings. 

3.1.2 Sediment Samples 

Sediment samples were collected from the Cooling Ponds at Building 35-752 and the Storm 
Water Outfall at Ship Creek. 

Cooling Ponds at Building 35-752 

Sediment samples from the cooling ponds at Building 35-752 were collected from approximately 
6 inches below the pond bottom using a backhoe. The backhoe bucket was used to scrape 
the top layer of sediment from sample areas before collecting the sediment sample from 
approximately 6 inches to 1 foot below the pond bottom surface. Pond water was decanted 
from the backhoe bucket, and a decontaminated trowel was used to remove the top 6 inches 
of sediment from the bucket before collecting the samples. Volatile samples were immediately 
placed into containers, followed by the remaining parameters. 

Stormwater Outfall at Ship Creek 

Sediment samples from the Stormwater Outfall to Ship Creek were collected upstream and 
downstream of the outfall in Ship Creek and from sediment in the outfall itself. Two samples 
were collected from each of the three locations; one from sidewall sediments to assess 
potential contaminants from surface waters and one from the creek bottom to assess 
contaminants that may have been deposited by the transport waters. 

As a result of extreme weather conditions (deep snow and temperatures ranging from 0 to 5°F) 
samples were collected by scraping sediment (the fine soil fraction along the sidewall or 
bottom) into a new, clean 2-liter plastic jar using a gloved hand. No head space was left in the 
plastic jar. Sediments were then transferred to appropriate sampling containers: GRO and 
vac sample containers were filled first from the plastic jar, followed by the remaining 
parameters. 
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3.1.3 PCB Wipe Sampling 

Polychlorinated biphenyl (PCB) wipe samples were collected from the concrete floor at Building 

35-752. 

Concrete Floor at Building 35-752 

A standard PCB wipe test was conducted using a 1 0-by-1 O-cm cardboard template placed on 
the concrete floor as a guide for the area to be wiped. A gauze pad constructed of 100 percent 
cotton was saturated with hexane and wiped 10 times in a forward and backward motion within 
the template area. The pad was then turned over and wiped side to side 10 times within the 

template area, folded, and placed into a sample jar. 

At the time of sampling, equipment was stored inside the building and areas of the floor were 
covered in ice. Samples were collected in a modified grid pattern based on available floor 

space. 

3.1.4 Subsurface Soil Samples 

Subsurface soil samples were collected from eight of the nine QUO sites (Building 35-752, 
Building 700n18, Building 704, Building 796, Building 955, Dust Palliative, Fire Training Area, 
and Grease Pits) and the Background site. Subsurface samples were not collected from the 
Stormwater Outfall at Ship Creek. 

Shallow Borings (0 to 20+ feet) 

Hollow-stem auger methods were used to complete shallow soil borings and install shallow 
groundwater monitoring wells. The hollow-stem auger drilling was conducted using a CME-75 
drilling rig. For subsurface soil sampling and monitoring well installation, 4.25-inch inside
diameter and 8-inch outside-diameter auger flights were used. Drill cuttings were placed into 
55-gallon drums for handling and disposal as investigation-derived waste (lOW). 

Upon completion, the soil borings were backfilled with bentonite grout in accordance with ADEC 
and the U.S. Army Corps of Engineers (USACE) regulations per the OUO PSE2 work plan. 
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Subsurface Sample Collection 

Subsurface samples were collected from soil borings using a clean 2.5-inch inner-diameter, 24-
inch long, split-spoon sampler. The sampler was driven approximately 26 inches to obtain 
sufficient soil volume to fill sample containers. Generally, borings were sampled at 5-foot 

intervals: 

• a to 2 feet, 

• 4 to 6 feet, 

• 9 to 11 feet, 

• 14 to 16 feet, and 

• 19 to 21 feet below grade. 

In some instances, there was insufficient recovery of soil from the split-spoon sampler to collect 
a full suite of samples for analyses due to large grain sizes and soil conditions. In these cases, 
additional split spoons were collected, the sampling interval increased, and a full suite of 

analyses was collected. 

( 

Samples to be analyzed forVOC, GRO, and ethylene glycol were collected from the split barrel 
sampler first to minimize aeration. The remaining soil was then geologically logged and 
classified using the Unified Soil Classification System. Soil samples were then placed in ( 
resealable plastic bags for an OVM reading. Remaining soil was homogenized in a clean, 
stainless steel bowl, and all other sample parameters were collected from the homogenized 

soils. 

Deep Borings (>30 feet) 

Air rotary drilling methods were used to advance one soil boring at Building 796 and four soil 
borings at the Grease Pits site. The soil boring at Building 796 was completed as a monitoring 
well, and two of the four soil borings at the Grease Pit site were completed with a grouping of 
three tensiometers. The two other soil borings at the Grease Pits were backfilled with bentonite 
grout in accordance with ADEC and USACE regulations per the QUO PSE2 work plan. 

Due to subsurface conditions exceeding the safe usage of a hollow-stem auger drilling rig (a 
significant amount of cobbles and small boulders are present under the main cantonment area 
of Fort Richardson), a Driltek DJ-25, direct circulation, air-rotary drilling rig with a Torr Tierra 
casing hammer was used (operated by Alpine Drilling). A 6-inch outer-diameter tricone bit was 
used to cut a hole while a 7 -inch outer diameter steel casing was simultaneously pounded. 
Boreholes were advanced in 10-foot intervals. Casing refusal frequently occurred and 
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obstructions (cobbles and boulders) were crushed with the bit in order to continue casing 
penetration. Cuttings were ejected from the casing annulus using compressed air, discharged 
to an area lined with plastic tarps, and transferred to 55-gallon drums for handling and disposal 

as lOW. 

Surface samples at the Grease Pit site were collected at approximately 10 feet bgs from 
trenches. The trenches were excavated prior to drilling because of reported drums and the 
unknown contents of the landfill. 

Subsurface Sample Collection 

Subsurface samples were collected from soil borings using a clean 2.5-inch inner-diameter, 24-
inch-long, split-spoon sampler. Sampler refusal generally resulted in soil samples less than 2 
feet in length being retrieved. Soil samples were collected at the end of each 10-foot 
penetration using a hammer driven, 2.5-inch inner-diameter, 2-foot split-spoon sampler, with 
typical 3000 foot-pound blows. Between 50 and 200 blows were required for each 0.5 feet of 
cut core. 

In the instances where there was insufficient recovery to run a complete set of analyses, soil 
was collected for as many ofthe analyses as volume permitted before advancing the soil boring 

to the next sampling interval. 

Samples to be analyzed for vac, GRO, and ethylene glycol were collected from the split-spoon 
sampler first to minimize aeration. Remaining soil was homogenized in a clean stainless steel 

-bowl, and all other sample parameters were collected from the homogenized soils. Samples 
were screened using an OVM. 

Soil samples were geologically logged in terms of texture, composition, and sedimentary 
structures when observed. Samples were also logged for moisture and classified using the 
Unified Soil Classification System. 

3.1.5 Ambient Temperature Headspace 

Representative soil samples were collected in resealable plastic bags leaving approximately 
2 inches of headspace. Bags were placed in a heated vehicle for a minimum of 2 hours, 
allowing the soil to reach an ambient temperature of 50° to 70°F. After reaching ambient 
temperature, an DVM probe was inserted into the headspace of the bag to detect the presence 
of photo ionizable VOCs. The OVM was calibrated to 100 parts per million (ppm) isobutylene 
standard utilized for analysis. 
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3.1.6 Groundwater Samples 

Groundwater samples were collected from two sites: from ENSR-installed and previously 
existing shallow monitoring wells at Building 35-752, and from an ENSR-installed deep 
monitoring well at Building 796. 

Well Installation and Development 

Monitoring wells were designed with expected aquifer materials of 1 to 2 mm of mean grain 
size and a seasonal water table fluctuation of less than 2 feet. Shallow monitoring wells were 
constructed of 2-inch inner-diameter Schedule 40 polyvinyl chloride (PVC) riser pipe with a 10-
foot pre packed 8-slotted screen filled with 40-60 sand. Deep monitoring wells used a 20-foot 
prepacked screen. After the prepacked screen was attached to the riser pipe, the screen was 
lowered to allow approximately 7 feet of screen below the water table and 3 teet above the 
water table. The deep well was placed with approximately 14 feet of screen below the water 
table and 6 feet above the water table. 

The annulus was packed with sand, and a minimum 2-foot-thick bentonite pellet seal was 
placed on top of the sand pack. The bentonite was poured into the annual space. After the 
bentonite was in place, water was poured into the annulus on top of the bentonite. The 
bentonite was allowed to hydrate for at least 5 minutes to create an adequate seal. The 
annulus above the bentonite seal was filled with Volclay grout. 

Wells were completed with either a flush-mounted, watertight cover, or an above-grade stickup 
with a locking, protective casing. 

Each monitoring well was developed by surging and bailing at least 24 hours after the final 
completion of the well to allow the grout to set. The purpose of well development was to 
remove any fine sand or silt particles that may have settled around the well screen during 
installation and to enhance the hydrologic connection between the well and the aquifer. During 
development, the purged water was measured for pH, specific conductivity, and temperature. 
Measurements were taken after each well volume was removed. These measurements, as well 
as water clarity, were recorded on the well development record in the field logbooks. The well 
was considered developed when: 

• the pH, specific conductivity, and temperature readings for three consecutive well 
volumes were within 10 percent and the discharge was reasonably clean of free silt. 

• The well was bailed dry three times in succession. 
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Well development records are in the appendix designated for each site. 

Groundwater Samples 

The wells were sampled at least 24 hours after well development to allow for aquifer 
stabilization. Groundwater sampling procedures are discussed below: 

• The static water level of the well and the total depth of the well were measured. 

• At least three well volumes were purged from the well. If the well was bailed dry 
before three well volumes had been removed, samples were collected when sufficient 
water reentered the well. 

• The pH, specific conductivity, and temperature measurements were taken after each 
well volume was removed. When three consecutive pH, specific conductivity, and 
temperature measurements were within 10 percent, the well was considered 
adequately purged and it was assumed that representative groundwater was being 
collected. 

• Samples were collected from each well using a dedicated, disposable bailer 
constructed of high density polyethylene (HOPE). 

Samples to be analyzed for vae or GRQ were taken from the bailer first to minimize aeration. 
The 40-ml vials were checked for air bubbles at the time of sample collection. All sample 
containers were labeled at the time of collection with the date, time collected, sample 
identification number, analysis required, type of preservation, and sampler's initials. 

Groundwater sample collection record.s are in the appendix designated for each site. 

3.1.7 Tensiometer Installation 

At the Grease Pits Site, nested sets of soil tensiometers were installed in two locations at 
nominal depths of 65 feet, 45 feet, and 25 feet. In order to qualitatively evaluate capillary 
pressures at the levels of the soil tensiometers, gypsum blocks were installed within 2 inches 
above the soil tensiometers. Silica flour was used to suspend the soil tensiometers and gypsum 
blocks. 

'I 
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A Oriltek OJ-2S, direct circulation, air-rotary drilling rig was used to reenter the pilot borings, ( 
which had previously been stabilized with 4-inch outer-diameter schedule 40 PVC casing. The . 
casing was pulled out, and the boreholes were reamed with a 5-inch tricone bit and 

simultaneously installed with B-inch inner-diameter, 7-inch outer-diameter steel casing. 
Boreholes were redrilled to their original terminal depths (approximately 58 feet bgs). 

Soil tensiometers and gypsum blocks were obtained from SoilMoisture Corporation, Santa 
Barbara, California. The tubing, valving, and an ohm-meter to read the moisture content in the 
gypsum blocks were also purchased from SoilMoisture Corp. Each setup was calibrated and 
tested prior to installation. 

At each interval, the installation was completed as follows: 

1. Preassemble soil tensiometer assembly, attaching premeasured lengths of green 
sample tubing and black pressure/vacuum tubing to the soil tensiometers, and flexible 
rubber tubing (pinch valves) at the uphole ends of the tubing. Install gypsum blocks 
above ceramic cups of soil tensiometers with nylon fasteners. Pressure test each soil 
tensiometer assembly, at approximately 150 psi, while immersed in distilled water. 

2. Presoak soil tensiometers and gypsum blocks a minimum of B hours in distilled water. 

3. Ream borehole to nominal BO-foot depth. 

4. Lift steel casing progressively, leaving a minimum of 2 feet of open hole above 
intended backfill below the casing shoe. 

5. Dry tremie approximately 1 foot of granulated bentonite. Wet tremie approximately 0.5 
feet of silica flour slurry, at 2 parts flour to 1 part distilled water. 

B. Apply a 70-centibar vacuum to the soil tensiometer with a hand pump, and gently 
lower the assembly downhole via a 1.9-inch outer-diameter PVC riser. Thread 
pressurelvacuum and sampling tubing inside of the riser, along with the lead extension 
from the gypsum block. (The lead to the gypsum block is threaded into a drilled hole 
at the downhole end of the riser, and the drilled hole is plugged with 100 percent silica 
glue). 
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7. Wet tremie approximately 1 foot of silica flour, burying the ceramic cup of the soil 
tensiometer and gypsum block. Dry tremie approximately 1 foot of granulated 
bentonite. Dry tremie approximately 1 foot of pelletized bentonite and hydrate' with 
municipal water. Wet tremie bentonite-based grout to next higher interval. 

8. Install locking wellhead, with 3-foot stick-up above grade, with appropriate depth
labelling on ends of risers. 

3.1.8 Sample Handling and Shipping 

Sample handling activities followed applicable requirements in the USAGE Chemical Data 
Quality Management for Hazardous Waste Remedial Activities document ER 1110-1-263 
(USAGE 1990) per the OUD PSE2 work plan. 

Samples collected during the field investigation were assigned a unique field-sample tracking 
number in accordance with USACE procedures. 

All sample containers were labeled at the time of collection with the date, time col/ected, 
sample identification number, depth, analysiS required, and sampler's initials. 

Packaging and shipping requirements were carried out in accordance with the United States 
Department of Transportation (US DOn regulations as promulgated in Title 49 of the Gode of 
Federal Regulations (GFR), parts 171 through 177. 

After col/ection, sample containers were securely closed, labeled, and placed in separate 
resealable plastic bags. The samples were placed in a cooler with bubble wrap around each 
container. Sufficient ice was placed in the cooler to maintain a temperature of 4°G plus or 
minus 2°C. The chain-of-custody form was placed in a resealable plastic bag and taped to the 
inside of the cooler lid. 

All samples were shipped via overnight delivery to the deSignated laboratories. 

3.1.9 Decontamination 

A decontamination pad was set up in an area designated by the Fort Richardson Department 
of Public Works (DPW) (near Building 955) and relocated as necessary to facilitate ongoing 
operations. The decontamination pad consisted of one heavy-duty layer. of HOPE liner 
contained on all sides by 4-by-4 timbers. The entire decontamination area was set up over a 
second layer of HOPE. The decontamination pad was inclined to one comer from which 
accumulated water was transferred to 55-gallon drums. 
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Equipment used during the field program was decontaminated prior to and after each use as C_' 
follows: 

• Drill augers and drill rods were steam cleaned prior to use and between borings, 
except when a boring was relocated or redrilled a short distance from the original 

location because of auger refusal. 

• Sampling equipment, which includes but is not limited to split-spoon samplers, trowels, 

hand augers, bowls, and shovels, were decontaminated prior to each boring. Prior to 

individual sample collection, equipment was decontaminated using EPA-accepted 

protocol; washed in a warm, nonphosphate detergent solution; rinsed in municipal 

water; sprayed with hexane; and then rinsed with distilled water. All downhole 

equipment was steam cleaned between holes. 

3.1.10 Surveying 

Sampling locations and newly installed monitoring wells were surveyed by the USACE. 

Surveys were conducted for both horizontal and vertical data, and referenced to existing control 

benchmarks. 

3.1.11 Waste Management 

Soil cuttings generated during the course of the investigation were containerized in 55-gallon 

open-top drums at the time of drilling. The decontamination waste water and well development 

purge water were handled in the same manner but containerized in 55-gallon bung-top drums. 

All drums were labeled "non-hazardous waste pending laboratory analysis" with the date, site, 

borehole or monitoring well number, and point of contact phone number. Filled drums were 

removed from the individual sites by the Fort Richardson Hazardous Waste Facility staff and 

stored at Building 45-125. 

Drums were characterized from the samples represented in each of the soil drums and the well 
development purge water drums. Drums containing decontamination water were individually 
sampled and characterized. A full set of analytical data and recommended disposal 

characterization for each drum of waste generated was provided to the Fort Richardson 

Hazardous Waste Facility staff. 

Disposable bailers, protective clothing, and other similar supplies were presumed to be 

nonhazardous and were bagged for disposal at the Municipality of Anchorage regional landfill. 
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3\ Field Quality Assurance/Quality Control 

Quality Assurance/Quality Control (QAlQC) samples were collected to evaluate matrix handling, 
transportation, and analytical procedures. QAlQC samples consisted of split samples, also 

referred to as QA samples, and replicate samples, which were collected at a frequency of 1 
every 10 samples. The primary sample and QA sample were given the same identification 
number. The primary sample was sent to Columbia Analytical Services (CAS), and the QA 
sample was sent to the USACE North Pacific Division (NPD) Laboratory. The replicate sample 

was given a sequential number and was submitted to CAS as a blind duplicate. 

As part of the groundwater sampling program, additional volumes of water were collected at 

a frequency of 1 every 20 samples for the matrix spike/matrix spike duplicate (MS/MSD) and 
were submitted to each laboratory. Trip blanks were transported to the water sampling sites 
and submitted to the laboratories to verify that water samples were not contaminated in transit. 
One set of trip blanks, consisting of three volatile organic analysis 010A) vials for GRO and 
three for VQCs, were submitted per shipped cooler of water samples for analysis. Each cooler 

represents one shipment. 

Individual field logbooks were developed for each of the nine sites being investigated, as well 

as the Background site. Each field logbook contained the following: 

• Labeling, packaging, and shipping protocol checklist; 

• Site map; 
• Field investigation summary; 
• Sampling summary showing the analysis and number of samples; 
• Sampling summary showing sample containers, preservation, holding times, and 

QAlQC requirements; 

• Photograph log sheets; 

• Boring logs; 
• Daily chronology sheets; and 
• Field safety meeting documentation sheets. 

Monitoring well development records were added to the field logbooks for Buildings 35-752 and 
Building 796. 

900Q.036430 

Recycled Paper 3-11 
Odober 1996 



QUO PRELIMINARY SOURCE EVALUATION 2 

This page intentionally left blank. 

~36-430 

Recycled Paper 3-12 

OUD 0025459 

FINAL 

October 1996 





QUO 0025461 

QUO PRELIMINARY SOURCE EVALUATION 2 FINAL 

4.0 DATA EVALUATION 

This section presents a summary of data quality evaluations, a description of the semi

quantitative risk assessment process, and an evaluation of background concentrations. 

4.1 Data Quality Evaluation 

According to Risk Assessment Guidance for Superfund (EPA 1989), analytical laboratory data 

should be evaluated prior to comparison with risk-based concentrations (RBGs). The USAGE's 

Chemical Quality Assurance Report (CQAR) evaluates and qualifies laboratory data based on 
results from the field and laboratory QAlQC process. In addition to the data evaluation 

performed by USACE, an evaluation of laboratory contamination is presented below. The 

CQARs indicated the laboratory data from the PSE2 investigation to be useable and valid, 

except as qualified in the data tables in Section 5.0. (Details of the data evaluation are 

presented in the site-specific GQAR in the Analytical Data for Preliminary Source Evaluation 

2, Operable Unit D, Volumes I, II, and III [ENSR 1995]. These documents were submitted 

separate to this report.) 

4.1.1 Laboratory Contamination 

The EPA considers acetone, 2-butanone, methylene chloride, toluene, and the phthalate esters 

as common laboratory contaminants. If an associated laboratory blank contains detectable 
levels of a common laboratory contaminant, the sample results should be considered positive 

only if sample concentrations exceed 10 times the maximum amount detected in the blank. If 
an associated laboratory blank contains detectable levels of one or more chemicals not 

considered by the EPA to be common laboratory contaminants, then the sample results should 

be considered positive only if the sample concentration exceeds 5 times the maximum amount 

detected in the blank (EPA 1989). 

The only reported case of method blank contamination occurred with samples from the 
Background site. Up to 1.6 parts per billion (ppb) of methylene chloride was detected in the 

vae method blanks of CAS reports K946430A and K946594A. The methylene chloride data 

of the associated samples 94BKGD01 SL through -10SL should be considered laboratory 

contaminants. 
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4.2 Semi-Quantitative Risk Assessment Process 

With the exception of the Ship Creek Outfall, semi-quantitative risk assessments were 
performed for each of the nine sites in OUO. The risk assessments are considered semi
quantitative because: 1) potential risks to ecological receptors were not evaluated quantitatively, 
2) the exposures evaluated reflect the available analytical data and do not necessarily 
represent the maximum extent of contamination or future changes in contaminant 
concentrations, and 3) only two exposure pathways were considered (soil ingestion and 
tapwater ingestion); although these pathways yield the most conservative results, other 
pathways may also be important 

Human health risk calculations are presented in Appendix A. The parameters and equations 
used are identical to those employed by EPA Region 3 for development of the Risk Based 

Concentration Tables (EPA 1995a), with two modifications: 

• Frozen Ground: Exposure frequencies for surface and subsurface soil were reduced to 
7/12 of the default exposure frequency (350 days/year for residential; 250 days per year 
for commercial/industrial), since the ground is frozen for approximately 5 months of the 

year. 

• Subsurface Soil For subsurface soil, the product of exposure frequency and duration was 
assumed to be one-fifth of that for surface soil, reflecting the decreased likelihood of 
exposure for subsurface soil. 

Carcinogenic risks and noncarcinogenic hazard indices were evaluated for two exposure 
pathways: soil ingestion and tapwater ingestion. The tapwater ingestion pathway was 
evaluated only where groundwater analytical data were obtained. The inhalation and dermal 
contact pathways were not evaluated; however, a comparison of risks from soil ingestion versus 
inhalation is presented in Appendix A (Section A.5). 

Two exposure scenarios were considered: residential and commerciallindustriaL The receptors 
evaluated under these scenarios are identical to those used to develop the EPA Region 3 
RBCs (e.g., combined childhood and adult exposures for soil, adult exposures for tap water, 
etc.). In this manner, results are presented simply as "residential" or "commerciallindustrial", 
without regard to the individual receptors. 

Risk calculations were performed for compounds whose maximum concentrations were: 

• greater than the risk-based concentration (RBG) for tap water; or 
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• greater than 1/10 of the RBG for soil. 

RBGs from EPA Region 3 (EPA 1995a) were used to select compounds for inclusion in the 
semi-quantitative risk assessment. This list reflects more current toxicity information than 
Region 10 RBGs (EPA 1992) and contains a larger list of compounds. In addition, the Region 
3 RBGs are based on age-adjusted exposure factors, which more accurately represent one's 
cumulative exposure to carcinogens. 

Background measurements were petformed for all of the target analytes (Section 4.2). 
Although various organic compounds were detected at levels exceeding RBGs, comparison with 
naturally occurring levels is generally applicable only for inorganiC chemicals (EPA 1989). As 
a result, a statistical comparison between background and site-related sample populations was 
petformed for metal analytes (Appendix A). Sample populations that could not be distinguished 
from the background population were eliminated from the risk calculations. However, no 

organic chemicals were eliminated based on background concentrations. 

Although EPA has classified lead as a Glass 8 carcinogen, with an interim soil cleanup level 
of 400 mg/Kg (EPA 1994), an approved dose-response factor is not available. As a result, lead 
has been removed from RBG tables published by EPA Region III (EPA 1995a), and quantitative 

evaluation of human health risks is not possible. Accordingly, lead was eliminated from the 
semi-quantitative risk assessment. Although the maximum lead concentration in soil' is below 
the interim soil cleanup level at each site, groundwater concentrations at Building 35-752 
exceeded the drinking water action level of 0.015 mg/L included in EPA's Drinking Water 
Regulations and Health Advisories (EPA 1995b). These results should be considered for any 
risk management decisions involving Building 35-752. 

As shown on Table 4-1, current RBGs are not available for some target analytes. These 
analytes were included in the semi-quantitative risk assessment only when they were detected 
in a site-related sample. For other compounds, either method reporting limits or elevated 
reporting limits (resulting from analytical interference) are above RBGs. A list of compounds 
not detected at reporting limits exceeding RBGs is provided for each site in Ghapter 5. Most 
of these compounds were identified in the Work Plan (ENSR 1994), but require special 
analytical services to achieve reporting limits below RBCs. For this situation, the Risk 
Assessment Guidance for Superfund provides the following guidance (EPA 1989, p. 5-9): 
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Table 4-1. Analytes Lacking Current RiskMBased Concentrations 
from EPA Region III (1995). 

Method Analyte 

Petroleum 
Gasoline Range Organics (GRO) 

Hydrocarbons 
Diesel Range Organics (ORO) 
Total Petroleum Hydrocarbons (TPH) 

1,1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,3-Dichloropropane 

Volatile 
2,2-Dichloropropane 
2-Hexanone 

Organic 4-lsopropyltoluene 
Compounds Bromobenzene 

(VOCs) Bromochloromethane 
Dibromomethane 
n-Butylbenzene 
n-Propylbenzene 

2-Methyl-4,6-dinitrophenol 
2-Methylnaphthalene 

Semivolatile 
2-Nitrophenol 

Organic 
4-Chlo~3-methylphenol 

4-Chlorophenyl Phenyl Ether 
Compounds Acenaphthylene 

(SVOCs) 
Benzo(g,h,i)perylene 
Bis(2-chloroethoxy)methane 
Phenanthrene 

Delta-BHC 

Pesticides 
Endosulfan II 
Endosulfan Sulfate 
Endrin Aldehyde 

Calcium 
Lead 

Metals Magnesium 
Potassium 
Sodium 

Herbicides Dichloroprop 

Aroclor 1221 
Polychlorinated Aroclor 1232 

Biphenyls Aroclor 1242 
(PCBs) Aroclor 1248 

Aroclor 1260 
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... available modeling data, as well as professional judgement, should be used to 
evaluate whether the chemical may be present above reference concentrations [RBC]. 
If the available information indicates the chemical is not present, [continue using only 
positively detected chemicals]. If there is some indication that the chemical is present, 
then either re-analyze selected samples using SAS [special analytical services], if time 

allows, or address the chemical qualitatively. 

Except for samples from the Ship Creek Outfall, compounds not detected at reporting limits 
exceeding RBCs include several chlorinated volatile organics, semivolatile organics (including 
polycyclic aromatic hydrocarbons [PAH]) , and insecticides. Previous detection limits that 
exceed RBCs may be reached with better sample preparation, better control of extraction 
dilutions, or through the use of alternate established methods. These items will be examined 

during the RifFS. 

Calculated risks via soil ingestion and tapwater ingestion are summarized for each site in 
Chapter 5. These data can be used to evaluate the need for additional action, and to focus 
subsequent efforts on the most Significant human exposures. These data do not, however, 
constitute a baseline risk assessment, nor do they adequately address potential ecological 
risks. At sites determined to require further action, these issues should be evaluated further 

during the RIIFS. 

C .--~ 4.3 Background Evaluation 

/ ~, 
\, 

There are two types of background chemicals: 1) naturally occurring chemicals that have not 
been influenced by humans, and 2) chemicals that are present due to anthropogenic sources. 
Soils in the alluvial outwash plain on which the main cantonment are of Fort Richardson resides 
frequently contain coal. Background chemicals are usually eliminated from the RIIFS process, 
since risks associated with background chemicals are often small when compared to site
related compounds. However, if background risk is Significant, this information may be 
important for risk-management decisions. As a result, where background chemicals are 
significant, background risks should be calculated separately from site-related risks (EPA 

1989a). 

In human health risk assessment, inorganic chemicals that are present at naturally occurring 
levels may be eliminated from further consideration. Comparison with naturally occurring levels 
is generally applicable only for inorganic chemicals, because most organic chemicals found at 
contaminated sites are not naturally occurring (EPA 1989a). Wrth the exception of metals, all 
other analytes are organic chemicals. As a result, background statistical comparisons were 
performed only for metal analytes. All other analytes were included in the semi-quantitative risk 
assessment process. 
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The results of the background metals evaluation are presented in Appendix A and include 
statistical comparisons based on background sampling performed by ENSR specific for this 
project using data in Background Data Analysis Report, Fort Richardson, Alaska (E&E 1996) 
for the entire base. 

The following sections present a summary of background sampling locations, followed by an 
analysis of background risks. 

4.3.1 Background Sampling 

As part of the QUO investigation, Background samples were collected from four areas at Fort 
Richardson. Four background locations were considered sufficient for the purpose of this 
investigation, as indicated by ENSR's scope-of-work. The locations were identified as 0 Street, 
North, Loop Road, and Ship Creek (Figure 4-1). The objectives of the Background field 
sampling program were to assess the concentrations of targeted compounds at the nine QUO 
sites in undisturbed and non-contaminated soils, and to establish the naturally occurring 
concentrations of target compounds for comparative purposes. 

Approximately two surface soil samples and five subsurface soil samples were collected at 
each background location. The surface samples were collected at 6 inches and 2 feet bgs, and 

(' 

the subsurface samples were collected from one soil boring advanced to a nominal depth of (_. 
20 feet bgs. Boring logs are presented in Appendix K. -, 

The soils encountered at the four sites were generally described as sandy gravel and silty sand 
with some gravel. QVM readings at the Background sites did not exceed 9 ppm. Soil samples 
were submitted for laboratory analysis of petroleum hydrocarbons, volatile organic compounds, 
semivolatile organic compounds, pesticides, herbicides, polychlorinated biphenyls, metals, 
dioxins and furans, ethylene glycol, and inorganics (ammonia nitrogen, nitrate + nitrite, and 
sulfate). A complete listing of analytical results for samples collected from the background sites 
is presented in Appendix K. 

4.3.2 Background Risk Evaluation 

A semi-quantitative risk assessment was performed for background chemicals using the 
methods described in Section 4.2. The risk assessment is considered semi-quantitative 
because: 1) potential risks to ecological receptors were not evaluated, 2) the exposures 
evaluated reflect the available analytical data and do not necessarily represent the maximum 
extent of contamination or future changes in contaminant concentrations, and 3) only one 
exposure pathway was considered (soil ingestion); although this pathway usually yields the 
most conservative results, other pathways may also be important. 
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4.3.2.1 Compounds of Potential Concern 

A summary of the compounds of potential concern is presented in Table 4-2. These 
compounds include monoaromatics (4-isopropyltoluene), polychlorinated diphenyl alkanes (4,4'
DDT), metals (As, Cr, Ni), and dioxins and furans (several). As shown on Table 4.2, some of 
these compounds are carcinogens. 

All of the other target analytes were either 1) not detected or 2) below 1110th of the RBC for 
residential soil EPA Region 10 (1992) suggests 1/10111 of the soil RBC as a criterion for 
compounds to be included in a baseline risk assessment. As shown by Table 4-1, however, 
RBCs are not available for some compounds. These compounds were included in the semi
quantitative risk assessment only when they were detected in a site-related sample. 

As described below (Section 4.3.2.4), the toxicity of petroleum hydrocarbons cannot be 
evaluated using bulk hydrocarbon measurements (GRO, diesel range organics [ORO], and total 
petroleum hydrocarbons [TPH]). As a result, these data were not included in the semi

quantitative risk assessment. 

4.3.2.2 Sources, Transport Mechanisms, Exposure Pathways, and 
Receptors 

Sources, transport mechanisms, exposure pathways, and receptors, elements of the 
Conceptual Site Model, are shown on Figure 4-2. The source of background contaminants is 
not known, but is presumably related to previous military activities at Fort Richardson. Potential 
transport mechanisms include surface water transport, leaching and groundwater transport, and 
volatilization. Within the air phase, volatile compounds of potential concern (COPC) may 
disperse in the atmosphere or accumulate in enclosed spaces. However, only one volatile 
CO PC was detected at levels exceeding 1/10 111 of the RBC for residential soil (4-
isopropyltoluene). Concentrations of 4-isopropyltoluene, as well as concentrations of 
nonvolatile COPCs in airborne dust, are not expected to be of concern in the atmosphere (see 
Appendix A, Section A.5 for a comparison of exposures via inhalation versus soil ingestion). 

Surface water transport may be significant for contaminants present in surface soil. With the 
exception of 4-isopropyltoluene, leaching is not expected to be significant because most of the 
COPCs are relatively insoluble in water. 

Depending on future land use, potential receptors may include reSidents, occupational workers, 
and construction workers. Ecological receptors include terrestrial and aquatic plants, mammals, 
invertebrates, and avian species. 

9000-036-430 
Recycled Paper 4-7 

October 1996 



QUO 0025468 

QUO PRELIMINARY SOURCE EVALUATION 2 FINAL 

Type 

Monoaromatics 

Polychlorinated diphenyl 
alkanes 

Dioxins and Furans 

Metals 

9QO().(J36-430 

Recycled Paper 

Table 4-2. Compounds of Potential Concern 
Background Samples 

Source Carcinogens Noncarcinogens 

Fuels None 4-lsopropyltoluene 

Insectiddes 4,4'·DDT 

Herbiddes Dibenzo-p-dioxins and None 
dibenzofurans with chlorine 
substituted in the 2,3,7,8 
positions (several) 

Background soil; Arsenic Chromium 
fuels and oils Nickel 
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4.3.2.3 Exposure Assessment 

A preliminary exposure assessment was performed for the soil ingestion pathway. Soil 
exposures via ingestion generally result in greater chemical uptake than dermal contact, 
inhalation, or recreation use. Accordingly, this pathway was selected to determine if soil 
exposures represent a significant human health risk. If human health risks via soil ingestion 
are significantly below the acceptable risk threshold, then combined health risks from other 
exposure pathways are probably within acceptable limits. However, if human health risks via 
soil ingestion are close to the acceptable risk threshold, then other exposure pathways should 
be evaluated as part of a baseline risk assessment. 

Soil exposures were calculated using default exposure factors for residential and 
commercial/industrial receptors (EPA 1995a). These exposure factors reflect individuals with 
the highest chronic exposure for noncarcinogens and the highest cumulative exposure for 
carcinogens. For example, exposures to noncarcinogens are calculated assuming childhood 
exposure only, whereas exposures to carcinogens are calculated assuming combined childhood 
and adult exposure. A list of the exposure factors and equations is provided in Appendix A. 

Exposure concentrations in soil were calculated as the 95 percent upper confidence limit (UCL) 
of the average concentration of all samples analyzed from a particular medium (surface or 
subsurface soil). If the compound was not detected, one-half of the reporting limit was used 
to calculate the 95 percent UCL This approach is consistent with EPA guidance (EPA 1991, 
1992). 

4.3.2.4 Toxicity Assessment 

Dose-response factors were obtained from EPA (1995a). These factors were obtained from: 

1) EPA's Integrated Risk Information System (current as of January 1, 1995), 
2) EPA's Health Effects Assessment Summary Tables (current through March 1994), 
3) The Superfund Health Risk Technical Support Center, and 
4) Other EPA sources. 

Compounds not included in EPA (1995a) were assigned proxy dose-response factors based 
on those for related compounds. These compounds are listed in Table 4-3, along with related 
compounds and toxic equivalency factors (TEFs; where available). A provisional reference 
dose for 1,3,5-trimethylbenzene (EPA 1995a) was used as a proxy reference dose 4-
isopropyltoluene. This value was selected because it is the lowest reference dose of all 
nonhalogenated alkylbenzenes provided in EPA (1995a), thereby providing a conservative 
estimate of the noncarcinogenic effects of volatile fuel hydrocarbons. 
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Table 4-3. Proxy Dose-Response Factors for Compounds Lacking Toxicity Data 
Background Samples 

Surrogate Compounds Target Compound 

Name Approved Approved Name TEF2 Proxy Proxy 
RIDo' CSFo' RIDo CSFo 

1.3,S-Trimethylbenzene 0.0004 4-lsopropyltoluene None3 0.0004 

2.3.7.B-TCDD (dioxin) 1.56E+S 2,3,7.8-PeCDDs 0.5 7.BOE+4 
(dioxins) 

2,3,7,B-TCDD 1.56E+5 2,3,7,B-HxCDDs 0.1 1.56E+4 

2,3,7,B-TCDD 1.56E+5 2,3,7,B-HpCDDs 0.01 1.56E+3 

2,3,7.8-TCDD 1.56E+5 OCDD 0.001 1.56E+2 

2,3.7,B-TCDD 1.56E+5 2,3,7,8-TCDFs 0.1 1.56E+4 
(furans) 

2,3,7,B·TCDD 1.56E+5 1,2,3,7,8-PeCDFs 0.05 7.BOE+3 

2,3,7,B-TCDD 1.56E+5 2,3,4,7,8-PeCDFs 0.5 7.BOE+4 

2,3,7,8-TCDD 1.56E+5 2,3.7,8-HxCDFs 0.1 1.56E+4 

2,3,7,B·TCDD 1.56E+5 2,3,7.8-HpCDFs 0.01 1.S6E+3 

2,3,7,8.TCDD 1.56E+5 OCDF 0.001 1.56E+2 

Notes: 
, "Approved" oral reference doses (RIDs) from EPA (1995a). 
:z. Toxicity Equivalency Factors (TEF) for PAH from Magee et al. (1993); dioxins and furans from EPA (1989). 
3 No TEFs have been developed for these compounds. RIDs for surrogate compounds were substituted as 

those for the target compounds. 
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Although provisional dose response factors have been developed for JP-4, JP-5. gasoline. and 
diesel fuel (EPA 1992). these values are not appropriate for this evaluation. These values are 
based on fresh petroleum products and do not accurately represent the composition, and 
therefore the toxicity. of weathered petroleum products. They have not been subjected to 
rigorous peer review and are not routinely used. even by EPA. in risk assessment. As a result. 
bulk hydrocarbon measurements (GRO. ORO. and TPH) were not included in the semi
quantitative risk assessment. 

4.3.2.5 Human Health Risk Characterization 

The following sections summarize potential hUman health risks via soil ingestion. As described 
above, soil exposures via ingestion generally result in greater chemical uptake than dermal 
contact. inhalation, or recreation use. Accordingly. if hUman health risks via soil ingestion are 
significantly below the acceptable risk threshold. then combined health risks from other 
exposure pathways are probably within acceptable limits. However, if hUman health risks via 
soil ingestion are close to the acceptable risk threshold. then other exposure pathways should 
be evaluated as part of a baseline risk assessment. 

Human Health Risks - CarCinogenic 

Carcinogenic risks for the soil ingestion pathway are summarized on Table 4-4. A breakdown 
of risk calculations for each pathway and receptor are presented in Appendix A. 

Table 4-4. Carcinogenic Risks for Soil Ingestion 
Background Samples 

Carcinogenic Risk 
Pathway 

Residential Occupational 

Surface SqiJ 1.0 x 10-5 1.2 X 10-6 

Subsurface Soil 4.0 x 10-5 4.7 X 10-6 

Total Risk 5.0 x 10-5 5.9 x 10~ 
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Using both residential and occupational exposure factors, the excess lifetime carcinogenic risk 
for soil ingestion exceeds the lower benchmark of 1 x 10-6 listed in the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP). As a result, exposures via 
inhalation and dermal contact should also be evaluated. About 92 percent of the carcinogenic 
risk is associated with arsenic. 

Human Health Risks - Noncarcinogenic 

Noncarcinogenic hazard indices for the soil ingestion pathway are summarized on Table 4-5. 
A breakdown of risk calculations for each pathway and receptor are presented in Appendix A 

Table 4-5. Hazard Indices for Soil Ingestion 
Background Samples 

Hazard Index 
Pathway 

Residential Occupational 

Surface Soil 0.20 0.0081 

Subsurface Soil 0.19 0.0075 

Total Hazard Index 0.39 0.0156 

USing residential exposure factors, the total hazard index for soil ingestion is 0.39. This level 
is close to the estimated threshold for adverse effects (1.0). As a result, additional exposures 
via dermal contact and inhalation should also be considered. About 94 percent of the 
noncarcinogenic hazard is associated with 4-isopropyltoluene, and the remainder is associated 
with chromium and nickel. 

Using occupational exposure factors, the total hazard index for soil ingestion and drinking water 
ingestion is approximately 0.016. This level is well below the estimated threshold for adverse 
effects (1.0). Additional exposures due to inhalation and dermal contact are not likely to 
exceed the adverse effects threshold. 
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The foregoing analysis shows that ingestion of background soil exceeds the NCP's lower 

carcinogenic risk threshold for both residential and occupational scenarios. In addition, 
noncarcinogenic risks for residential soil ingestion are sufficiently close to the adverse effects 
threshold that other exposure pathways should also be evaluated. Carcinogenic risks are 
associated with both naturally occurring (arsenic) and anthropogenic chemicals (dioxins). 
Noncarcinogenic risks are primarily the result of anthropogenic chemicals (4-isopropyltoluene). 

Although risks due to both naturally occurring and anthropogenic background chemicals can 
be eliminated during risk assessment, these results should be considered if the risk to individual 
receptors is important for risk-management decisions (EPA 1989). 
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5.0 PRESENTATION OF INVESTIGATION RESULTS 

This section summarizes the field investigation and presents the findings at each site. Each 
site is discussed in its entirety before progressing to the next site. Topics discussed for each 

site include: 

• 
• 
• 
• 
• 

Site History 
Field In~estigation 
Analytical Results 
Semi-Quantitative Risk Assessment 
Findings and Conclusions 
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5.1 Building 35-752 

5.1.1 Site History 

Building 35-752 is the former generator building for the adjacent antenna field transmitter 
building. The building once housed four generators situated in a 4-inch-deep concrete pit 
located in the middle of the floor. When the generators were removed in 1987, the pit was 
filled with concrete to bring this area to grade. In 1989, the building was used as a temporary 
storage location for 125 bags of polychlorinated biphenyl (PCB)-contaminated soil. Each bag 
reportedly weighed approximately 2,000 pounds. The bags of soil have since been removed, 
but dust from the bags may remain on the floor. In 1991, samples of the dust and dirt 
remaining on the floor were collected and composited. Aroclor 1254, a PCB, was the only 
compound detected above method reporting limits (MRLs). The Aroclor 1254 concentration in 
the composited sample was 411 parts per million (ppm). 

Seven underground storage tanks (USTs) were excavated from the south side of Building 35-

752 in 1990. The tanks were operati?nal from 1953 to 1987 and presumably contained diesel 
fuel for the generators. During closure activities, petroleum hydrocarbon contamination was 
found in the excavation. The excavated soil was stockpiled off site; during routine 
characterization analyses of the piles, Aroclor 1260 was detected at concentrations ranging 
from 5,500 to 322,000 micrograms per kilogram (JIg/Kg). The excavation was filled with clean 
soil from another location on base. 

The south end of the east side of the building was the site of a drum storage area in the 1960s 
and 1970s. The drums reportedly came from vehicle maintenance shops. The unlined area 
was approximately 20 feet by 30 feet. In addition, herbicides and pesticides may have been 

applied to the area. 

Insulating oils associated with the generators housed inside Building 35-752 likely contained 
PCBs. Cooling water from the generators was discharged into cooling ponds located southwest 
of the building via a culvert pipe extending from the building. There is a remote possibility that 
discharged water may have carried insulating oils into the ponds. The cooling ponds currently 
receive discharge water from Building 35-750. A well adjacent to Building 35-750 pumps water 
to the building cooling system, used to maintain cool temperatures for the electronic gear 

inside. Water is discharged from the cooling system to the cooling ponds. 

The cooling ponds appear to be man-made. The Groundwater Gradient Map shown in Figure 
5.1-4 supports this. 
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5.1.2 Field Investigation 

Sampling at Building 35-752 consisted of collecting soil, pond sediment, groundwater, and PCB 
wipe samples at four potential source locations to assess the presence of contamination, 
possible downward migration of contaminants, and to evaluate potential source areas for 

groundwater contamination. 

The four areas investigated at Building 35-752 were: 

• Concrete floor, 
• Former USTs, 
• Drum accumulation area, and 
• . Cooling ponds. 

5.1.2.1 Concrete Floor 

Building 35-752 is currently used for the storage of fire extinguishers. Entry is restricted; 
however, fire department personnel regular1y enter the building. Access to Building 35-752 was 
obtained from the Fort Richardson Fire Department in order to assess the presence of PCBs 

( 

in residual dust and oil on the concrete floor. Level C respiratory protection equipped with high (._ 
efficiency particulate air (HEPA) filters were put on before entering the building, and the door 
to the building was left open during sampling. The breaker box was located in the building per 
the Fire Department's instructions, and power was turned on for sampling purposes. The 

building was not heated. 

Sampling locations were selected to obtain representative coverage of the entire floor area and 
included areas obviously impacted by dust and oil (Figure 5.1-1). Samples were collected from 
28 different locations. A 1 a-by-1 a-cm cardboard template was placed on the concrete floor. 

Gauze pads saturated with hexane were wiped 1 a times in a forward and backward motion 
within the template area, and then turned over and wiped 1 a times side to side within the 
template. The pads were folded and placed in a labeled sample jar. A total of 32 samples 
were collected and analyzed for PCBs. Each sampling location was measured from the 
template's southwest comer to the southwest comer of the building and marked with a paint 
pen for ease of relocation. Samples could not be obtained from the northwest comer of the 
building due to ice on the floor. 
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Four borings were advanced and sampled within the footprint of the fonner UST excavation to 
assess the possible downward migration of contaminants from below the backfilled soils (Figure 
5.1-2). Soil borings AP-3497 and AP-3499 (Appendix B) were advanced to assess contaminant 
concentrations at depth. The borings were located adjacent to existing monitoring wells AP-
2982 and AP-2987, where hydrocarbon contamination has been detected. Soil borings AP-
3498 and AP-3500 were located to evaluate the extent of contamination in the area of the 
backfilled soils. 

Soil boring AP-3497 was advanced and sampled to a depth of 20 feet bgs. Subsurface 
materials included sandy gravel and sand. A strong hydrocarbon odor was detected from 14 
to 18 feet bgs, and a slight hydrocarbon odor was detected from 18 to 20 feet bgs. DVM 
readings were at 166.6 ppm at 2 feet bgs, 233.3 ppm at 4 feet bgs, 233.4 ppm at 14 to 16 feet 
bgs, and 2.7 ppm at 18 feet bgs. 

Soil boring AP-3498 was advanced and sampled to 16 feet bgs, where groundwater was 
encountered. . Subsurface materials generally consisted of sandy gravel and sand. Strong 
hydrocarbon odors were detected at 10 to 16 feet bgs. At 14 to 16 feet bgs, a hydrocarbon 
sheen was observed on the sampler. DVM readings ranged from 1.8 ppm to 1,242 ppm. The 
highest readings were recorded at 10 to 12 feet bgs. 

Soil boring AP-3499 was advanced and sampled to 16 feet bgs. Subsurface materials 
generally consisted of sandy gravel and sandy silt with pockets of light gray clay and some 
wood pieces. Strong hydrocarbon odors were noted at 14 to 16 feet bgs. DVM readings 
ranged from 5.5 ppm to 22.5 ppm. 

Soil boring AP-3500 was advanced and sampled to 18 feet bgs. Subsurface materials 
consisted of sandy gravel and sandy silt/silty sand. Soils were generally very moist. A 
moderate hydrocarbon odor was detected at 4 to 6 feet bgs, and a very strong hydrocarbon 
odor was detected at 1? to 18 feet bgs. Groundwater was encountered at 17.5 feet bgs. The 
highest recorded DVM reading was >2,000 ppm at 14 to 18 feet bgs. 

Groundwater samples were collected from existing wells AP-2983 and AP-2986 to evaluate the 
fonner tank area as a potential source of groundwater contamination. 

Based on the soil boring logs from Building 35-752, a cross section of the investigation area 
is presented in Figure 5.1-3. 
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5.1.2.3 Drum Accumulation Area 

The former drum accumulation area was sampled in eight locations within the 20-by-30-foot 
area (Figure 5.1-2). Samples were collected at 6 inches and 2 feet bgs at each location. The 
sample locations were based on a grid pattern to assess if a release has occurred and to 
assess potentially impacted soils. Eighteen samples were submitted for analysis. OVM 
readings from samples collected at 6 inches bgs ranged from 1.9 to 3.5 ppm. DVM readings 
from samples collected at 2 feet bgs were recorded as 0 ppm. (Background OVM readings 

ranged from 10 to 14 ppm.) 

Two soil borings were located based on the preliminary analytical results from the surface 
samples. The borings were advanced in two of the more contaminated areas to evaluate the 
migration of the contamination through the vadose zone. 

Soil borings AP-3505 and AP-3506 were drilled and sampled to 16 feet bgs, where 
groundwater was encountered. Subsurface materials included sandy silt to silty sand and 

sandy gravel. No odors were detected. DVM readings of soil samples from the two borings 
ranged from 2.0 ppm to 6.9 ppm. A cross section of the investigation area is presented in 
Figure 5.1-3. 

5.1.2.4 Cooling Ponds 

Eight sediment samples were collected from the Cooling Ponds (Figure 5.1-2). Four 
representative locations from each pond were chosen for sampling. A backhoe was used to 
collect the samples from the bottom of the cooling ponds. 

Four borings were adVanced and sampled as part of the investigation. Borehole AP-3501, a 
slant boring, was located on the east side of the pond and drilled at a 45-degree angle 
underneath the pond. The boring was sampled at a depth of approximately 7.5 feet below the 
bottom of the pond to assess the potential migration of contaminants from the pond sediment. 
The boring was angled to prevent the transport of pond sediment contaminants during drilling. 

Monitoring well AP-3502, to the northeast of the pond, was located to assess local groundwater 
elevations and to determine whether contaminants from either the pond or monitoring well AP-
2982 were present in groundwater at this location. A groundwater gradient map is presented 
in Figure 5.1-4. The soil boring was advanced to 22.5 feet bgs and completed as monitoring 
well AP-3502. Soil samples were collected to 13 feet bgs. Subsurface materials consisted of 
silty sand and sand. Saturated soil was encountered at 15 feet bgs. The well was screened 
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from 12 to 22 feet, packed with sand to 10 feet, and capped with a 2-foot bentonite seal. Th.e 
annulus was then grouted to the surface. Monitoring well AP-3502 was completed as a f1ush
mount well. DVM readings from field soil samples ranged from 0.4 ppm to 9.8 ppm. 

Monitoring well AP-3503, west of the cooling ponds, was located to determine if contaminants 
from the pond sludges have impacted adjacent soils or groundwater. The boring was advanced 
to 19 feet bgs and completed as monitoring well AP-3503. Soil samples were collected to 12 

feet bgs where saturated soil was encountered. Subsurface materials ranged from sandy silt 
to silty sand. The monitoring well was screened from 8.5 feet to 18.5 feet. The annular space 
was packed with sand to 6 feet bgs with a 2-foot-thick bentonite seal on top of the sand pack. 
The annulus above the bentonite seal was grouted to the surface. Monitoring well AP-3503 
was completed as a stick-up well. DVM readings from field soil samples ranged from 1.1 to 

2.4 ppm. 

Monitoring well AP-3504 to the north of the ponds was placed to aid in the delineation of the 
local groundwater flow direction. The soil bOring was advanced to 24 feet bgs and completed 
as monitoring well AP-3504. Soil samples were collected to 16 feet bgs, where saturated soil 
was encountered. Subsurface materials consisted of silty sand and sandy gravel. A cross 
section of the investigation area is presented in Figure 5.1-3. The well was screened from 13.5 
feet to 23.5 feet bgs, packed with sand to 11 feet, and capped with a 2-foot-thick bentonite 
seal. The annulus was grouted to the surface. Monitoring well AP-3504 was completed as a 
flush-mount well. DVM readings from field soil samples ranged from 0.2 to 2.4 ppm. 

The three new monitoring wells and existing wells AP-2982 and AP-2987 were sampled in late 
December 1994 to evaluate the Cooling Ponds as a potential source of groundwater 
contamination. Monitoring well AP-3502 had slow recovery, and was purged and sampled over 

a 3-day span. 

5.1.3 Analytical Results 

The total number of samples collected at Building 35-752 include: 

• 63 soil samples, including 8 blind duplicates and 8 QA samples; 
• 10 sediment samples, including 1 blind duplicate and 1 QA sample; 
• 9 water samples, including 1 blind duplicate and 1 QA sample; and 
• 32 PCB wipe samples, including 4 blind duplicates and 4 QA samples. 
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Soil, sediment, and water samples were analyzed for total recoverable petroleum hydrocarbons 
(TRPH), GRO, ORO, VOCs, PCBs/organochlorine pesticides, chlorinated herbicides, 
semivolatile organic compounds (SVQCs), and metals. Analytes above the MRL are shown 
in Tables 5.1-1 through 5.1-6. A complete summary of all analytical data from Building 35-752 
is shown in Appendix B. 

In addition, 17 samples, generally two from each borehole, were sent to USACE North Pacific 
Division (NPD) Laboratory for geotechnical testing, including Atterburg limits, grain size 
distribution, and percent moisture content Results from the soil geotechnical analyses are 
recorded in Appendix B. 

All data are accepted with the following general qualifications: 

• Low levels of organochlorine pesticides and PCBs may not have been detected in 
sample 9457524AGW based on low surrogate recoveries. 

• ORO data in samples 9457525AGW and -27 AGW are considered low estimates based 
on low surrogate recoveries. 

( 

• The selenium data in reports K947974A, K946882A, K946243A, and K946921A 
(samples 94575273SL through -76SL, -78SL through -84SL, -o6SL through -10SL, ( 
-19SL through -26SL, -86SL through -90SL, and -4AGW through -7AGW) and the 
arsenic data in K947974A(samples -4AGW through -7AGW) are considered low 
estimates based on low matrix spike recovery. 

• The lead data in report K947108A (sample 94575240SL), the barium data in report 
K946243A (samples -06SL through -10SL), and the arsenic data in reports K946240A 
and K947072A (samples -01 SL through -oSSL and -3SSL through -39SL) are 
accepted as estimates based on high relative percent differences (RPOs). 

More detailed qualifications and exceptions are noted in the USACE NPO Labo~tory's CQAR 
and ENSR Quality Assurance Summary Report (QASR) located in Volumes I through III of 
Analytical Data for PSE2 QUO (ENSR 1995). 
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Recycled Paper 

Sample 
Location No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
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14 

15 

16 

17 

18 

19 

20 

21 

22 
23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

FOOTNOTES: 

TABLE 5.1-1 Summary' of Analytes Detected 

Building 35-752 Concrete Floor Wipe Sample Analytical Results 

I Lab Code: 

Polychlorinated Biphenyls (PCBs) 

Arodor1254 Aroclor1260 
Sample 10: Date Collected: «(Jglwipe) «(JgJwipe) 

94575249MI K947753-001 1219/94 750 NO 

94575250MI K947753-002 1219/94 18 NO 

94575251MI • K947753-003 1219/94 37 NO 

94575252MI K947753-004 1219/94 41 6 

94575253MI K947753-005 1219/94 41 24 

94575254MI K947753-006 1219/94 82 14 

94575255MI K947753-007 1219/94 76 NO 

94575256MI K947753-008 1219/94 6 NO 

94575257MI K947753-009 1219/94 88 NO 

94575258MI K94n53-01 0 1219/94 64 NO 

94575259MI K94n53-011 1219/94 130 NO 

94575260MI K947753-012 1219/94 40 NO 

94575261MI' K947753-013 12/9/94 19 NO 

94575262MI K947753-014 12/9/94 38 3 

94575263MI K947753-015 1219/94 33 NO 

94575264MI K947753-016 1219/94 34 4 

94575265MI • K947753-017 1219/94 19 2 

94575266MI K947753-018 1219/94 71 12 

94575267MI K947753-019 1219/94 140 13 

94575268MI K947753-020 1219/94 71 17 
94575269MI K947753-021 1219/94 580 29 

94575270MI K947753-022 1219/94 120 24 

94575271MI K947753-023 1219/94 63 35 

94575291MI K947753-024 1219/94 22 32 

94575292MI K947753-025 1219/94 140 27 

94575293MI K947753-026 I 1219/94 610 39 
94575294MI • K947753-027 I 1219/94 160 NO 
94575295MI K947753-028 I 1219/94 62 8 

94575296MI K947753-029 1219/94 9 NO 

94575297MI K947753-030 I 12/9/94 27 10 

94575298MI K947753-031 I 1219/94 58 31 
94575299MI K947753-032 12/9/94 73 24 

*; Duplicate of preceding :oampIe. 

NO ~ Noo-delected at Ihe methOd rvportiog lim! (MRI..). (See the Bullding 35-752 Appendix for MRL values.) 

''''' ..... 
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TABLE 5.1·2 Summary of Analytes Detected 

Building 35·752 Soli Sample Analytical Results 

Former UST Location 

SBAP 3<491 

~'·10' ~'·10' 1~'·16' 18'·20' 

Sampl.IO: ~575273SL 94575274SL 94575275SL 9~57527eSL 9457521BSL 

Lib Cod.: K946BB 2·006 K9468B2-OO7 K946882-OO8 K94 6862-009 K946BB2·010 
Dale Collected: 11/2/94 1112Je~ 1112194 1112/94 1112/94 

Compound I Ruldenllal RBC 

p.troleum Hydrocarbon. (mlllKlI) 
GRO I none NO NO NO NO NO 

ORO none ~a7 NO NO NO NO 

TPH nona 610 NO NO NO NO 

Orglnochlofln. PuUcld .. (mlllKg) 

4,~'·DOT I 1.9 <0.07 NO NO NO NO 

Polychloflnated Biphenyl. (mlllKg) 
Arodor 1260 nOM 4,1 NO NO NO NO 

Vola urt Orglnlc Compounda (1I111K1I) 
Acetona 7,600,000 NO NO NO NO NO 
Trlch 10ICethene (TCE) 58,000 34 23 22 NO NO 
EthyjbenEen e 1,800,000 NO NO NO NO NO 
Tolal Xyjenes 160,000,000 6 6 NO NO NO 
1,3,5-TrlmethylbenEena 31,000 NO NO NO NO NO 

1,2," Trlmethylbanzena 39,000 NO NO NO NO NO 
Naphthalene 3,100,000 NO NO NO NO NO 

Sa mlvo 11111. 0 Ill. n Ie C ompou ndl (mil/Kg) 
Naph thalene 3,100 NO NO NO NO NO 
2· Ma tllyjn aphth 0 I ana none NO NO NO NO NO 
OI·n·octyI Ph thalale 1,600 0.7 NO NO NO NO 

Tola I Melill (mlllKa) 
Arsenic 0.37 6 .. ~ 5 5 
Bar1um 5,500 66 50 ~6 42 37 
Cllromlum 390 27 36 35 30 31 
Lead none 20 6 7 7 5 
Nickel 1,600 31 32 37 34 35 
Selenium 390 I UJ 1 UJ 1 UJ 1 UJ 1 UJ 

FOOTNOTES; NO. Non-delecllld althe mothod reporting limit (MRL). (See lhI Building 35-752 Appendix for MRL values.) 
UJ • Th. enalyte was not delected at !he MRL, haw&ver, the M RL i. conlld.red an esUmale, 

< • Len than. AnaiyUcal reporting ~mll has been elevaled due to mltrbc InleflerencOl or sampJe requiring di lulion, 
A ehade d value indicates resull 8xcal<l5 the I'Isldenhl risk based concanlraUon (R BC), 
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TABLE 5.1-2 Summary of Analytes Detected (cont.) 

Building 35-752 5011 Sample Analytical Results 

Fonner UST Location 

locaUon: S8 AP 3499 

S ample De plh: ()"2' 4'-8' 8'·12' 0-4' 0-4' 

SlmpltlD: 945752B2SL 94575283SL 945752MSL 94575286SL 94575287SL 

Lab Code: K9488B2-OO3 K94 68 82-004 K948682-OOS KS48921-OO5 K946921-006 

Oatt Col!eeted: 11/2/94 11/2/94 11/2/94 11/J/94 11/J/94 

Compound RnidenUII RBC 

P.lro I.um H yd rocl rbon I (mg/l(g) 

GRO I none NO NO No NO NO 

ORO I none 352 74 50 10 15 

TPH I none 430 91 27 35 24 

OllIlnochlorint p .. Ueld .. (mgIKg) 
4,4'. DDT 1,9 <0.04 0,01 NO NO NO 

Polye hlorln el.d B Iphe nyll (mg/l(gj 
Arodor 1260 none 0.9 NO NO NO NO 

VollUle Ollllnic Compoundl (lig/l(g) 
Acetone 7,800,000 NO NO NO NO NO 

Tilchioroethene (TCE) 5B,000 NO NO NO NO NO 

Elhylbenz ene 7,600,000 NO NO NO NO NO 

Tolal Xylene. 160,000,000 NO NO NO NO 5 

1 ,3,~ Tilmethylbenzene 31,000 NO NO NO NO NO 

1,2,4·Tnmethylbenzene 39,000 NO NO NO NO NO 

N ephthalene 3,100,000 NO NO NO NO NO 

8lmlvol.lllt DIlIInFe Compound. (mg/l(g) 
Naphlhalemt I 3,100 NO NO NO NO NO 

2-Melhylnaph thalene none NO NO NO NO NO 
DI-n-octyl Phthalale 1,600 NO NO NO NO NO 

Totll M.tal. (mg/l(g) 
Anenlc 0.37 6 5 5 6 5 
Benum MOO 58 94 50 75 61 

Chromium 390 20 31 30 28 32 

Lead none 94 B 6 6 5 
Nickel 1,600 24 30 30 35 33 
Selenium 390 1 UJ 1 UJ 1 UJ 1 UJ I UJ 

FOOTNOTES: NO. Non-del8CIed al the method rtportJng limit (MRl). (S .. tht Building 3~752 Appendix lor MRl vatu ... ) 

UJ = The enolyle was nol delected II the MR L. howe.er, 1M MR L II considered an eI~m ete . 

< • lesl than. An elyllcal reporting Ilm~ hos been e le.aled due 10 matrix Interfer.ncel or lampl. requlrlng dilution. 
A shaded value Indicates resu~ txceeds tl1e re.ldenU al rl.~ oased conctnlnlUon (RBC J. 
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QUO PRELIMINARY SOURCE EVALUATION 2 

TABLE 5,1-3 Summary of Analytes Detected 

Building 35-752 Soil Sample Analytical Results 

Drum Accumulation Area 

Lo""tIon: SBAP3505 SBAP3506 

Sample Depth: 0-<4' 4'-6' 9'·11' IT·1S' \}-T 4'-6' 

Sample 10: 94575219SL 94515220SL 94575221SL 94575222SL 94515223SL 94515224SL 

Lab Code: K946921-OO1 K946921.oo2 K946921..()()3 K946321-004 K94692Hl10 K946921..Q11 

O~too COllected: 111J194 111J194 1113194 111J194 111:3<94 111J194 

Compound RBsid~ntl .. 1 RBC 

I P~trol~um Hydroearbons (mg/KII) 

ORO none 81 61 NO NO 8J NO 

TPH none 146 56 NO NO 350 NO 

Orgllnochlorlne P .... tlcld~s (mg/Kgl 

4.4'·000 2.7 <0.1 <0.06 NO NO NO NO 

4.4'.00T 1.9 <0.1 <0.1 NO NO <0.02 NO 

Polychlorinated Biphenyls (mgiKg) 

Arodor1260 none 3.4 1.1 NO NO 0.3 NO 

Volatile Organic Compounds (lIgJKg) 

Trichloroethene (TCE) 56.000 10 6 NO NO NO NO 

Toluene 16.000,000 5 NO NO NO NO NO 

Ethylbenzene 7.600,000 NO NO NO NO NO NO 

Total Xylenes 160,000.000 9 6 7 NO NO NO 

1.2.4-Trimethylbenzene 39.000 NO NO NO NO NO NO 

Semlvolalile Organic Compounds (mgiKg) 

Fluornnthene 3.100 <0.6 0.7:3 NO NO <0.6 NO 

Pyrene 2,300 <0.6 0.69 NO NO <0.6 NO 

Bis(2-ethylhexyl) Phthalate 46 <11.6 NO NO NO 0.80 NO 

Chrysene 88 <0.6 0.85 NO NO <0.6 NO 

Ol-<l-Qdyl Phthalate 1.600 <11.6 0.97 NO NO 1.32 0.36 

BenzO(b)1lUOf3/1thene 0.88 0.7 0.93- NO NO <11.6 NO 

Benzo(k)1luornnthene 8.8 0.7 0.65 NO NO <11.6 NO 

Benzo(a)pyrene 0.088 . - <11.6 .0.31 NO NO --<0.6 NO 

Indeno(1.2.J..cd)~ne 0.88 <11.6 NO NO NO <0.6 NO 

Total Metals (mg1K91 

Arsenic 0.37 -6 7 4 6 5 I 4 

Barium 5.500 69 76 44 37 70 63 

Chromium J90 26 2B 30 27 30 40 

Lead none 1B 6 4 5 24 6 

Nickel 1.600 31 30 25 32 33 33 

Selenium 390 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 

Aluminum 76,000 NA NA NA NA NA NA 

Caldum none NA NA NA NA NA NA 

Cobalt 4,700 NA NA NA NA NA NA 

Copper 2.900 NA NA NA NA NA NA 

Iron none NA NA NA NA NA NA 

Magnesium none NA NA NA NA NA I NA 

Maoganese 390 NA NA NA NA NA NA 

Potassium none NA NA NA NA NA NA 

Sodium none NA NA NA NA NA NA 

Vaoadium 550 NA NA NA NA NA NA 
Zinc 23.000 NA NA NA NA NA NA 

FOOTNOTES; NO = Non-detecled at the method reponing lim! (MRL). (See the Building 35-752 Appendix lor MRL values.) 

9000..QJ6.430 

Recycled Paper 

NA = ScnpIe not analyzed lor llil CXlfI1POIn1 
UJ - TI>e anaIyte was not _.the MRL, _.the MRL Is ~ so_ . 
< • LIO$$ then. ~ f1IPCI'1ing _ has -. ___ 10 mall!>: ir.,.,. ....... or '*"PIe requ;mg ~ 
A _ val"" RbIea..-~ ... -.ui risk baled C:Cluee".,non (RBC). 
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QUO PRELIMINARY SOURCE EVALUATION 2 

Location: 

Sample Depth: 

TABLE 5.1-3 Summary of Analytes Detected (cont.) 

Building 35-752 5011 Sample Analytical Results 

Drum Accumulation Area 

551 SS2 

6" S- 'Z S- 'Z 

SamplelD; 945752015L 94575202SL 94575218SL 9457520JSL 9-45752175L 

Lab Cod.: K945240-001 K9452-40-002 K9046306-OO8 K9-452040-003 K9483Q6.007 

Date COllected: 101S194 1Q16.9.( 1011M).( 10J6fil4 10/1M).( 

Compound Residential RBC 

I I Petroleum Hydrocarbons (mglKg) 

ORO none 55 50 NO 18 15 

TPH none 182 27 1JJ 28 27 J 

Organochlorine Pesticides (mgtKg) 

4.4'-000 2.7 NO NO NO NO NO 

4,4'-OOT 1.9 NO 0.04 NO NO NO 

Polychlorinated Biphenyls (mgJKg) I 

AtocIor 1260 none NO NO NO NO NO 

Volatile Organic Compounds (lIgJKg) 

Trichlcmethene (TeE) 58,000 NO NO NO NO NO 

Toluene 16.000.000 NO NO NO NO 8 

ElhytbenZene 7,800.000 NO NO NO NO 6 

T olal Xylenes 160,000.000 NO NO NO NO 38 

1.2.+ Ttimethylbenzene 39.000 NO NO NO NO 23 

Semlvolatlle Organic Compounds (mgiKg) 

FIUOfanthene 3.100 NO NO NO NO NO 

Pyn:ne 2,300 NO NO NO NO NO 

Bls(2.ethylhexyl) Phthelale 46 NO NO NO NO NO 

Chrysene 88 NO NO NO NO NO 

Oi-ft.oc:tyl Phthalate 1.600 NO NO NO NO NO 

Benzo(b)tluornnthene 0.88 NO NO NO NO NO 

Benzo(k)tluOl1lnlhene 8.8 NO NO NO NO NO 

Benzo(a)pyrene 0.088 NO NO NO NO NO 

Indeno(1.2.J.ed)pyrene 0.88 NO NO NO NO NO 

Tolal Metals (mgiKg) 

""'enle 0.37 6J . 10 J "5 7J 7 

Barium 5.500 n 97 58 64 57 

Chromium 390 29 35 30 29 38 

Lead none 5 8 6 8 8 

Nickel 1.600 33 42 37 33 I "" Selenium 390 1 UJ 1 UJ NO 1 UJ I NO 

Aluminum 78.000 15.100 19.200 NA 13.300 NA 

Calcium none 4,360 5.230 NA 3.940 NA 

Coball 4.700 11 13 NA 10 NA 

COpper 2.900 28 39 NA 28 NA 

Iron none 25.100 3O.eoo NA 22,000 NA 

Magne.ium none 7,-420 9.240 NA 7.300 NA 

Mangane." 390 564 720 NA 4n NA 

Potassium non" 440 590 NA 440 NA 

Sodium non" 122 158 NA 108 NA 

Vanadium 550 45 57 NA 41 NA 

Zine 23.000 57 n NA 52 NA 

FOOTNOTES: NO ~ ~ at Ihe M8\I'>I)<j reponing limit (MRl). (See !he 6UIding 3.5-752 ~ for MRL __ I 

9000-036-430 

Recycled Paper 

NA " SaInpI" not IIMIyzed for tIlis IXIfI1PO<E<I. 
UJ = The anaIyIa was not cIe\eC28CJ 811he MRL ~. the MRl is ccnsIdon<I., ~. 

J =V ...... is~.,~ 
A >haded value indiCaIIIS msu't _ ho residential tiIIc baed c:onoen17aIion (RBC).. 
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60 NA 
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QUO PRELIMINARY SOURCE EVALUATION 2 

Location: 

TABLE 5.1-3 Summary of Analytes Detected (cant) 

Building 35-752 Soil Sample Analytical Results 

Drum Accumulation Area 

SS4 SS5 

S~mpl. Depth: 6" 'Z 6" 'Z Z 
SamplolO: !K5752OSSL !K57521SSL !K575206SL !K575213SL !K575214SL 

Lab Code: K!K5240-005 K9046306-OO5 K946242-OO1 K948306-OOJ K!K6306-004 

Oate Collectad: 1Q1B19.4 1011(l19.( 11l161S4 1011(l19.( 1011(l19.( 

Compound Residential RBC 

I Petroleum Hydnx:arbons (mgIKg) 

ORO none 92 61 192 TlB 669 

TPH none 270 35J 740 1,300 J 1,700 J 

Organochlorine Pesticides (mgIKg) 

<4,4'-000 2] NO NO NO NO NO 

4,4'-DDT 1.9 0.12 NO NO NO NO 

Polychlorln~ted Biphenyls (mg/Kg) I 
Arodor12GO none 0.5 NO 1.1 NO NO 

Volatil. Organic Compounds (lIg1Kg) 

Trichloroethene (TeE) 56,000 NO NO NO NO NO 

Toluene 16,000,000 6 NO NO NO NO 

Elhylbenzene 7,600,000 NO NO NO NO NO 

Total Xyhmes 160,000,000 6 NO NO NO NO 

1.2,4-Trimelhytbenzene 39,000 NO NO NO NO NO 

Seml .. ol~tli. Organic Compounds (mgIKg) 

Fluoranthene 3,100 NO NO NO NO <0.7 

Pyrone 2,300 NO NO NO NO <0.7 

Bis(2-elhythexyl) Phthalate 46 NO NO NO NO <0.7 

Chrysene 66 0.3 NO NO NO <0.7 

Oi-n-octyJ Phlhalate 1,600 NO NO NO NO <0.7 

Benzo(b)ftuOf8nthene ,0.68 NO NO NO NO <0.7 

Benzo(k)ftlJOl8ll1hene B.8 NO NO NO NO <0.7 

Benzo(a)pyrene 0.066 NO NO NO NO .<0.7 

Indeno(1,2,3-<:d)pyrene O.BB NO NO NO NO <0.7 

Total Metals (mgIKg) 

Arsenic 0.37 7J ·5 5 6 6 

Barium 5.500 110 81 220J B1 93 

Chromium 390 30 36 23 31 38 

Lead none 10 10 36 11 18 

Nickel 1,600 30 36 23 32 3B 

Selenium 390 1 UJ NO 1W NO NO 

Aluminum 7B,ooo 17,300 NA B,620 NA NA 

Calcium none 3.150 NA 7,Z20 NA NA 

Coball 4,700 11 NA 7 NA NA 

Copper 2.900 20 NA 22 NA NA 

Iron none 22.700 NA 1B,soo NA NA 

Magnesium none 5.930 NA 6.820 NA NA 

Manganese 390 '472' NA 383 NA NA 

PoI.as$ium none NO NA NO NA NA 

Sodium none 116 NA 65 NA NA 

Vanadium 550 46 NA 29 NA NA 

Zinc 23.000 47 NA B6 NA NA 

FOOTNOTES: NO" Non-detac:I<Id -t "" meIhod repcwting limit (MRl). (See !lie BWding 35-752 Awendix for MRl YHlues.) 

NA " Sample not analyzed for !hi. axnpound. 

UJ " The anaIytft was not deIected at lhe MRL _. lhe MRL Is a>nsidftrIId .. estimaIe. 

OUD 0025492 

FINAL 

Part 3 cf4 

SS6 

6" 'Z 

!K575207SL !K575212SL 

K946242-OO2 K946306-002 

1Q1B19.4 1 011 (lI9.( 

97 52 

41 87J 

NO NO 

NO <0.04 

1.1 0.6 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

7 ·6 ... 

73J 93 

25 34 

8 10 

27 34 

1 UJ NO 

13.300 NA 

3.310 NA 

10 NA 
24 NA 

22.400 NA 

6.250 NA 

.ss NA 

450 NA 

111 NA 

41 NA 
53 NA 

< " le .. Ihan. AnaIyticIiI f1IPOI'ting limit has -. _ due ., matrix io _ '" _ IX" amp.. noquiring diIubon. 

~~, 

9000-036-430 
Rl!cycied Paper 

J ;& Value is considerBd ., estifneCe. 

A shaded value _ ...... _!lie -.tioII risk baud ........ lIrlOliOo' (Ree,. 
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QUO PRELIMINARY SOURCE EVALUATION 2 

TABLE 5.1-3 Summary of Analytes Detected (cant) 

Building 35-752 Soil Sample Analytical Results 

Drum Accumulation Area 

location: 557 SS8 

Sample o.pth: S· Z SO Z 

Sample 10: 94575208SL 94575211SL 94575209SL 94575210SL 

lab Code: K9462042-003 K946306-001 1<9462.2-004 K94S2.2.0Q5 

Date Collected: 1016194 10110194 1016194 1016194 

Compound I Residential RBC 

Petroleum Hydrocarbons (mg1l(g) 

ORO none NO 17 100 NO 

TPH none NO 14J 048 13 

Organoc:hlortne Pestieides (mg1l(g) 

4 •• '-000 2.7 NO NO <0.06 0.01 

••• ··OOT 1.9 <0.04 <0.02 <0.50 <C_I).( 

Polychlorinated Biphenyls (mg1l(g) 

ArocIor 1260 none 1.9 0.5 15.S 1.9 

Volatile Org"nlc Compounds (lIlJIKg) 

Trichloroethene (TCE) 58.000 NO NO NO NO 

Toluene 16.000.000 NO NO NO 5 

Ethylbenzene 7.800.000 NO NO NO NO 

Total Xylenes 160.000.000 NO NO NO NO 

1.2.4-Trimethylbenzen" 39.000 NO NO NO NO 

Semivolatil" Organic Compounds (mgIKg) 

Fluol8l1thene 3.100 NO NO 0.8 I NO 

Pyrene 2.300 NO NO 0.7 NO 

Bis(2-e1hy1hexyl) Phthalate 048 NO NO NO NO 

Chrysene 86 NO NO 0.6 NO 

Oi-n-<>clyl Phthalate 1.600 NO NO NO NO 

B"nzo(b)ft1lDftln1hene 0.88 NO NO O.B NO 

Benzo(k)lluor.mthene 8.8 NO NO 0.7 NO 

Ben:to(a)pyrene 0.088 NO NO -0.3 NO 

Indeno(l.2.3-a1)pyrene 0.88 NO NO 0.3 NO 

Total Metala (mglKg) 

Arsenic 0.37 7 8 7 7 

Barium 5.500 67 J 90 63J 92J 

ChromiUm 390 30 34 33 32 

Lead none 6 16 13 7 

Nickel 1.600 30 40 34 29 

SeleniUm 390 1 UJ NO 1 UJ 1 UJ 

Aluminum 78.000 14.800 NA 16.200 17.000 

Caldum non" •• 110 NA .,240 5.620 

Cobalt •• 700 10 NA 12 12 

Copper 2,900 28 NA 34 29 

Iron none 26.600 NA 28.800 26.800 

Magnesium none 7.-430 NA 6.170 7.S40 

Manganese 390 __ 502 NA 544 62B 

Potassium non" 610 NA 530 570 

Sodium none 116 NA 112 134 

Vanadium 550 .7 NA 50 50 

Zinc 23.000 61 NA B8 63 

FOOTNOTES: NO - NDfI.detected BIllie mtIII>Od nopor1ing limit (MRL). (See \he Building 35-752 Appencix lor MRL values.) 

J -V_la~an __ . 

NA - SampI" net anaIyuod far 11ft compotn:I. 

UJ = The 0iIIWIyIe .... net _-lit the MRL, """"'-. \he URI. is aonsidered an estirnaIe_ 
< ~ Leulhan. Anojytic:oII1IPOfting IiIrit lias -. _ due II> _ ~ or ~ noquiring dilution. 

A shaded value --.. ..-a>eeeds the msidM>CieI tis>: _ COI""'''''''';OIl (R9C). 
\QAO.C~lHAl..S\REPTA8l..£SIaJ.s S2 ..... ~ $2.DuIn 

9000-036-430 

Recycled Paper 5.1-13 

QUO 0025493 

FINAL 
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Locltlon: 

Simple o-plh: 0-04' 

TABLE 5,1-4 Summary of Analytes Detected 

Building 35·752 5011 Sample Analytical Results 

Cooling Ponds 

MWAP 3502 

0-04' 4'-0' 9'-13' Cl-O' 

Sampl.IO: ~575227SL 9457522BSL ~575229SL 94575230SL 94575231SL 

Lab Code: K946995-oo 1 K946995-oo2 K946995-003 K~6995-004 K~704Cl-OO 1 

Oal. Collecte d: 111719-4 1117/94 1117/94 1117/94 11/8/94 

Compound Ruidenllil RBC 

p.troleum H~droclrbonl (mglKo) 

GAO none B NO NO NO NO 

ORO none 107 J 151 J 24J NO 55 

TPH nOlle 71 183 26 NO 64 

Orglnochlorlnl PuUcld .. (mg/Kg) 

4,4'·000 2.7 <0.1 <0.1 NO NO NO 

"4'·00T 1.9 <0.1 <0.2 <0.02 NO 0.12 

Pol~c h lorln at.d B Iph anyll (m glKg) 

Arodor 1200 none 2,3 0.7 0.7 NO 0.5 

'1011111. OrglnlcCompoundl Illg/Ku) 

Acelooo 7,600,000 420 710 NO NO NO 

Me thy! ene Chlonde 65,000 NO NO NO NO NO 

2·Bul8Oone (MEK) 47,000,000 90 120 NO NO NO 

d 1·1.2·01 chloroelh ene 760,000 6 NO NO NO NO 

T~chloroelhene (TCE) 58,000 NO NO 6 NO NO 

Tolal XyienOl 160,000,000 16 II NO NO NO 

1,2,4· T rlmethylbenzone 39,000 21 46 NO NO NO 

4-IIDp ropylloluene none NO 21 NO NO NO 

1 ,4-Olchlorobenz one 27,000 NO NO NO NO NO 

Naphthalene 3,100,000 NO 36 NO NO NO 

Tolal M.\.al. (mg/Kg) 

Anlenlc 0.37 5 S 5 5 S 

Barlum S,W<! 99 91 69 46 47 

Chromium 390 33 34 37 25 27 

Laad none 9 11 7 6 9 

Nlchl 1,600 30 34 37 30 36 

FOOTNOTES: NO ~ NoMlelected althe me1hod reporting Ilmil (MRL). (See 111. Building 35·752 Appendi. for MRL valun.) 

J " Voluo Is cons Idered an es ~mll •. 

< • Leulhan. Anaiy1jcal reportjng limit has been elowled due to mOlnx Inierlerincol or lampl. requiring diluUon, 

A .haded volufl 1001 cales rluult exceeds the rtsldential risk based OOrlOtnlnlUon (RBC), 
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TABLE 5,1-4 Summary of Analytes Detected (cant.) 

Building 35-752 Soli Sample Analytical Results 

Cooling Ponds 

Lecatlon: MWAP3504 

Sam pIe Oepth: 0-2' ~'·IO' 4'·10' 10'·14' 

Sample 10: 94575235SL 94575236SL 94575237SL 9~575238SL 

Lab Code: K947072-OO 1 K947072-002 K947072·003 K94 7072-004 

Dale Collected: - 11/9/94 11/9/94 11/9/94 11/9/94 

RlSld.nllal Rae 

Pellol.um Hydroclrbonl (mgIKg) 

GRO none NO NO NO NO 

ORO nona 51 NO NO NO 

TPH nona 89 12 20 13 

Organochlorln. P .. Ucldu (mgl!<g) 

4,~'·OOO 2,7 <0.08 NO 0.03 NO 

M'-OOT 1.9 0.1 NO 0.03 NO 

Polychlorlnat.d Biphenyl. (mgIKg) 

ArocIor 1260 none 0.6 NO NO NO 

Vol. lite Org an Ic Compou nds (llglKg) 

Acetone 7,800,000 NO NO NO NO 

Me1l1ytene Chlorlde 95,000 20 NO NO NO 

2· Bulo none (1.1 EK) ~7,OOO,ooo NO NO NO NO 

d s·1 ,2-0Ichloroeth ene 790,000 NO NO NO NO 

T rlch loroe1l1 ane (TC E) 58,000 NO 12 19 NO --
Tolol Xylenu 160,000,000 6 NO NO NO 

t ,2,4-Trlmelhylbenzene 39,000 NO NO NO NO 

4-lsopropyt loluene none NO NO NO NO 

1,~· Olchloroben zene 27,000 NO NO NO NO 

N a ph1l1alen 8 3,100,000 NO NO NO NO 

To la I Mete I. (mglKg) 

menlc 0.37 5J ~J 5J ~J 

80rlum 5,500 79 60 44 94 

Chromium 300 32 38 31 38 

Lead none 12 5 9 5 
Nickel 1,600 29 3S 30 ~5 

FOOTNOTES: NO • NOIHIeteded 011l1e me1l1od r.poo1Ing limit (M RL). (Su 111. Building 35-752 Applndx fer M RL valu.s.) 
J • V,lue II _sldared an aIUm,t. . 

< • Lellihln. Analytical reporting limit hal been elevated due 10 matrlx Inl.rr-renees or simple requirlng dllullon. 
" .haded valuelndlcales ro .ult exaold. III. r.sld.nUei rlsk based concenlraUcn (RBC). 
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Lontlon: A 

S.mpl. Depth: ()..6' 

S.mpl.IO: 9457524050 

lib Cod.: K947714·001 

Oat. Coll.dld: 121!!194 

Compound ! Ruldentl.1 RBC 

Totll P,IroI.um Hydroc. mon, (mgJKgj 

TPH none 230 

DIII.noelllorin. Putlcld .. (mglkg) 

4,4'·000 2.7 0.03 

4,4'·00T 1,9 <0.2 

Po iyehtorl nated B Ip ht nyl. (m glKlI) 

Arodor 1260 I none 0.3 

Vol.UI. Org.nlc Comp<lund. (lIglKlI) 

AeeIO!1. 7,600,000 160 

2·B Wlnan. (ME K) 47,000,000 47 

1, I ,1·Trlchloroelhane (TCA) 7,000.000 16 

1,4·Dlchlorobenzene 27,000 NO 

S .mlvola til. Oru an Ie Com po un d I (molKg) 

Phen8lllhren e Rooe NO 

f luoran Ulene 3,100 NO 

Pyrena 2,300 NO 

Bent('lanUlI1l«lne 0,88 NO 

BII(2.f1lhylhaxyl) Phlhalol. 46 NO 

Chryaene 88 NO 

Benz O(b)n UOfan thene 0.68 NO 

B enzo(klnu<>nlnlhene 0,6 NO 

Benzo(a)pyren e O.OBB NO 

Indeno(l,2,:H;d)pyrene 0.68 NO 

Bento(g ,h. I) perylene none NO 

Totll M.t.l. (mglKlI) 

menle 0.37 4 

Barlum MOO 103 

Chromium 390 :J.t 
lead non. 22 

Nickel 1,600 29 

TABLE 5,1-5 Summary of Analytes Detected 

Building 35·752 Sediment Sample Analytical Results 

Cooling Ponds 

B C 0 

0-6' 0-6' 0-6' o.e' 
94575241 SO 94575N2S0 94575243S0 9457524450 

K947714-002 K94771 4·003 K9477H-004 K94 7714-005 

121!!194 1218194 1218194 1218m 

240 240 420 290 

0.1 0.03 0.02 0.07 

<0,3 <0,02 <0,04 0,04 

0,5 0.4 0.8 0.1 

170 tOO 420 210 

43 NO 56 33 

NO NO <10 NO 

NO NO <10 NO 

NO NO <4 0.4 

0,3 NO <4 0.5 

NO NO <4 0.4 

NO NO <4 NO 

NO NO <4 NO 

NO NO <4 NO 

NO NO <4 NO 

NO NO <4 NO 

NO NO <4 NO 

NO NO <4 NO 

NO NO <4 NO 

4 4 3 6' 

114 ·113 65 9EI 

35 43 33 46 

26 46 23 21 

30 37 31 42 

FOOTNOTES: NO • Non-dolecl&d allh. method I1IporUr>g limit (MR l), (See Ihl BuildJng35-752 Appendix for MRl valun.) 

< • tell thin. AnIIlytJcellllporUng IlmfI hal been ele\'8.ted due 10 mllrbc Irlterl'llInctl or IImpi. requiling dllutfon. 

A shaded v.IL.'II Indicet.,l1Isuit .xcaedllha III sldan~al risk bos&d CO/lOIInlra~ on (RBC). 
\cv'QC\COt.lM"_I~""I~~",~ ;IBl5-U2S,d 

E F 

0-6' 0-6' 

94575245S0 94575246S0 

K94 7714-006 K947714-007 

1218J94 1218J94 

63 166 

<0.04 <0.1 

<0,04 <0.1 

0.5 2,2 

240 110 

20 NO 

14 10 

NO NO 

2,2 1.5 

3.9 2,1 

0.7 1.9 

0.6 NO 

NO NO 

1.1 0,6 

0.7 0.4 
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NO NO 

3' 3 
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33 26 

14 31 
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TABLE 5,1-6 Summary of Analytes Detected 

Bul1ding 35-752 Groundwater Sample Analytical Results 

Cooling Ponds 

Loe.tlon: MWAP3502 MNAP 3503 MWAP35~ MWAP29B2 

SamplalO: 945752BAGW 9457525AGW 9457521AGW 9457522AGW 9457523AGW 

Lib Coda: K94BOI5-{)03 K94 7974-005 K947936-oo1 K94 7936-002 K94 60 15-00 1 

D at. Colilctld: 1212119-4 12120!9-C 12119194 12119!9-C 1212O/9-C 

Compo~nd I RuidenHII RBC 

PellOl.um Hvdrocarbon. (lIglL) 

GRO I none NO NO NO NA 292 

ORO I none 105 69J NO NO 226 

TPH I none NO NO NO NO NO 

Polvchlo rln a tad B Iph enyll (PCB I) (lIglL) 
Aroci()( 1260 I none NO NO NO NO NO 

Vol.tlle Org.Alc Com p 0 u nd. (1I01L) 

1,1-01ch1QfOe than e 610 NO NO NO NA 0.6 

1,1.1·Trlchloroethane (TCA) 1,300 NO NO 3.4 NA 9.7 

Benzone 0,36 NO NO NO NA 46· 

Trldlloroethene (TCE) 1.8 NO NO 0.6 NA 0.8 

Toluene 750 NO NO NO NA 2.B 

Eth~ be nzene 1.300 NO NO NO NA 22 

Total Xylenel 12,000 NO NO NO NA 58 

1,3,5-Trlmeth~bBnzene 2.4 NO NO NO NA 2 

1 ,2,-4-Tnmethyi b anzene 3 NO NO NO NA 11 

Naphtholene 1.500 NO NO NO NA 9 

Semlvotatlle Organic Compounds (lIglLl 

BII(2-ethythexyl) Phthalate 46 NO NO NO NO NO 

Toill MIIlII, (lIglL) 

Anlmnle 0,036 5 52J 29 :H 27 

Barlum 2,800 129 1,480 883 722 424 

Cadmium 18 NO 6 NO NO NO 

Chromium 160 17 402 206 229 117 

Lead none 5 112 48 53 26 

MefOJry 11 NO I.B 1.2 1.2 0,7 

Nickel 730 25 546 318 345 153 

FOOTNOTES: NO. Non-d.(ected It the method roportiogllmit (MRL). (Soetha Building 35-752 Appendix lor MRL v.lun) 
J • Value II considered an esUmate. 
UJ • Th. analyte W!I nol detecled at tha MRL, hoW.V.I, the MRL II considered In 81Umate. 
NA • net Inllyzed. 
A I haded valu.lndlcalel relult exceeds the relldenUBI rllk bilid concantrlUon (ReC) 

\CAQC1COMMOIffljCtflflNAl. SViEPTABLESlBlllllWF JlLSjW,Ior 
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NO 11 -------
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5.1.4 Semi-Quantitative Risk Assessment 

As described in Section 4.2, a semi-quantitative risk assessment was conducted encompassing 
the four areas investigated at Building 35-752. The risk assessment is considered semi
quantitative because: 1) potential risks to ecological receptors were not evaluated quantitatively, 
2) the exposures evaluated reflect the available analytical data and do not necessarily 
represent the maximum extent of contamination or future changes in contaminant 
concentrations, and 3) only two exposure pathways were considered (soil ingestion and 
tapwater ingestion); although these pathways yield the most conservative results, other 
pathways may also be important. 

Building 35-752 is located approximately 1,250 feet north of Ship Creek. The site is 
surrounded by mixed spruce and birch forest, with grassy clearings. Surface soils are exposed 
in the gravel parking area around the building. The interior of Building 35-752 is used as 
storage space for fire extinguishers; access is restricted. 

The cooling ponds discharge to an unlined ditch that transports moving water for several 
hundred feet to the south. The flow rate was estimated at 5 to 10 gallons per minute (gpm) 
during the site visit but probably increases during rainfall or snowmelt events. 

5.1.4.1 Compounds of Potential Concern 

A summary of the compounds of potential concern (COPe) is presented in Table 5.1-7. These 
compounds include monoaromatics (benzene, toluene, ethylbenzene, xylenes, 1,3,5-
trimethylbenzene, 1,2,4-trimethylbenzene, and 4-isopropyltoluene), polycyclic aromatic 
hydrocarbons (PAHs) [naphthalene, 2-methylnaphpthalene, phenanthrene, benz(a)anthracene, 
benzo(b)f1uoranthene, benzo(k)f1uorarithene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, and 
benzo(g,h,i)perylene], chlorinated aliphatics (trichlorethene, 1,1, 1-trichloroethane, and 1,1-
dichloroethane), PCBs, polychlorinated diphenyl alkanes (4,4'-ODT), phthalates (bis[2-
ethylhexyl]phthalate), and metals (arsenic, barium, cadmium, chromium, mercury, nickel, and 
vanadium). As shown on Table 5.1-7, some of these compounds are carcinogens. 

All of the other target analytes were either 1) not detected, 2) below 1/10th of the RBC for 
residential soil, 3) below the RBC for residential tap water, or 4) not statistically different from 
the background sample population (metals only). As shown by Table 4-1, however, RBCs are 
not available for some compounds. These compounds were included in the semi-qiJantitative 
risk assessment only when they were detected in a site-related sample. In addition, a list of 
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Type 

Monoaromatics 

Polyaromatics 
(PAH) 

Chlorinated 
aliphatics 

Polychlorinated 
biphenyls (PCB) 

Polychlorinated 
diphenyl alkanes 

Phthalates 

Metals' 

Table 5.1-7. Compounds of Potential Concern 
Building 35-752 

Source Carcinogens Noncarcinogens 

Fuels Benzene Toluene 
Ethylbenzene 
Xylenes 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
4-lsopropyltoluene 

Fuels, oils Benz( a)anthracene Naphthalene 
Benzo(b)fluoranthene 2~Methylnaphthalene 
Benzo(k)fluoranthene Phenanthrene 
Benzo(a)pyrene Benzo(g,h,i)Perylene 
Indeno(1,2,3-cd)pyrene 

Solvents T richloroethene (TCE) 1,1,1-Trichloroethane (TCA) 
1,1-0ichloroethane 

Transformer oil Total PCBs (Arodor 1016 or 1254 only) 

lnsectiddes 4,4'-DDT None 

Plastics Bis(2-ethylhexyl) None 
phthalate 

Background soil; Arsenic Barium 
fuels & oils Cadmium2 

Chromium 
Mercury 
Nickel 
Vanadium 

1 Based on the background metals statistics evaluation in Appendix A. some metals were not 
included in the semi-quantative risk assessment because they were not statistically 
significant from background concentrations. 

2 Cadmium is considered a carcinogen via the inhalation pathway; however, inhalation of 
nonvolatile compounds is considered insignificant relative to oral ingestion (see Appendix 
A, Section A.5). 
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compounds that were not detected at detection limits exceeding current risk-based 
concentrations is provided in Table 5.1-8. Most of these compounds were identified in the 
Work Plan (ENSR 1994) but require special analytical services to achieve reporting limits below 
RBCs. During the RifFS, Table 5.1-8 should be reviewed to determine if the likelihood that the 
compound is present warrants the use of special analytical services. 

As described in Section 5.1.4.4, the toxicity of petroleum hydrocarbons cannot be evaluated 
using bulk hydrocarbon measurements (GRO, ORO, and TPH). As a result, these data were 
not included in the semi-quantitative risk assessment. 

5.1.4.2 Sources, Transport Mechanisms, Exposure Pathways, and 

Receptors 

Sources, transport mechanisms, exposure pathways, and receptors (elements of the 
Conceptual Site Model) are shown on Figure 5.1-5. As discussed previously, four primary 
sources are present at the site: surface dust on oiled concrete inside BUilding 35-752; the 
former drum accumulation area; seven former USTs; and the Cooling Ponds. With the 
exception of the concrete floor, all of these sources appear to have impacted surface soils, 
subsurface soils, and groundwater. The Cooling Ponds also appear to have impacted pond 

sediments and possibly surface water. 

Potential transport mechanisms include surface water transport, leaching and groundwater 
transport, and volatilization. Within the air phase, volatile COPCs may disperse in the 
atmosphere or accumulate in enclosed spaces. In accordance with EPA (1995a), several 
COPCs are considered "volatile" (benzene, toluene, ethylbenzene, xylenes, 1,3,5-
trimethylbenzene, 1,2,4-trimethylbenzene, trichloroethene, 1,1, 1-trichloroethane, and 1,1-
dichloroethane), having Henry's Law constants greater than 10-5

. Concentrations of these 

compounds are not expected to be significant in atmospheric air, but may be of concern within 
Building 35-752. Similarly, concentrations of nonvolatile COPCs in airborne dust are not 
expected to be of concern in the atmosphere, but may be significant within Building 35-752 
(particularly PCBs). 

Surface water transport may be significant for contaminated sediments present in the Cooling 
Ponds, particularly during rainfall or snowmelt events. Leaching and groundwater transport has 
resulted in migration of monoaromatics, PAH, chlorinated aliphatics, PCBs, phthalates, and 
metals. The dynamic state of the dissolved plume (expanding, degrading, or steady state) is 
not known, but is expected to be degrading. Long-term monitoring, or leaching and dissolved 
phase transport modeling, is required to verify this conclusion. 

9000-036-430 

Recyo;:led Paper 5.1-20 
October 1996 

( 

c 



( 

(' 

QUO 0025501 

QUO PRELIMINARY SOURCE EVALUATION 2 FINAL 

Table 5.1-8 Compounds Not Detected at Reporting Limits 
Exceeding Current Risk-Based Concentrations, Building 35-752 

Compound Matrix 
Maximum Detection Risk-Based 

Limit Concentration 
Vinyl Chloride Soil 1300 !-IgJKg 340 !-Ig/Kg 
1,1-Dichloroethene Soil 1300 !-IglKg 1,1 00 )Jg/Kg 
1,2-Dibromoethane (EDB) Soil 5300 !-Ig/Kg 8 !-IglKg 
1,2,3-Trichloropropane Soil 1300 !-Ig/Kg 91 1J9/Kg 
1,2-Dibromo-3-chloropropane (DBCP) Soil 5300 !-Ig/Kg 460 IJg/Kg 
N-Nitrosodimethylamine Soil 40 mg/Kg 0.013 mg/Kg 
Bis(2-chloroethyl) Ether Soil 6 mg/Kg 0.58 mg/Kg 
N-Nitrosodi-n-propylamine Soil 6 mg/Kg 0.091 mg/Kg 
2-Nitroaniline Soil 40 mglKg 4.7 mg/Kg 
Hexachlorobenzene Soil 6 mg/Kg 0.4 mg/Kg 
3.3'-Dichlorobenzidine Soil 40 mgJKg 1.4 mg/Kg 
Benz( a)anthracene Soil 6 mglKg 0.88 mg/Kg 
Benzo(b )fluoranthene Soil 6 mglKg 0.88 mg/Kg 
Benzo(a)pyrene Soil 6 mgIKg 0.088 mg/Kg 
Indeno(1,2,3-cd)pyrene Soil 6 mglKg 0.88 mg/Kg 
Dibenz(a,h)anthracene Soil 6 mg/Kg 0.088 mg/Kg 
Pentachlorophenol Soil 40 mg/Kg 5.3 mg/Kg 
Beryllium Soil 1 mg/Kg 0.15 mg/Kg 
Heptachlor Epoxide Soil 0.1 mgJKg 0.07 mg/Kg 
Dieldrin Soil 0.1 mg/Kg 0.04 mg/Kg 
Toxaphene Soil 6 mg/Kg 0.58 mg/Kg 
Aroclor 1254 Soil 6 mg/Kg 1.6 mg/Kg 
1,2-Dibromoethane (EDB) Sediment 40 !Jg/Kg 8 IJg/Kg 
N-Nitrosodimethylamine Sediment 24 mg/Kg 0.013 mg/Kg 
Bis(2-chloroethyl) Ether Sediment 4 mg/Kg 0.58 mg/Kg 
N-Nitrosodi-n-propylamine Sediment 4 mg/Kg 0.091 mg/Kg 
2-Nitroaniline Sediment 24 mg/Kg 4.7 mg/Kg 
Hexachlorobenzene Sediment 4 mg/Kg 0.4 mg/Kg 
3,3'-Dichlorobenzidine Sediment 24 mg/Kg 1.4 mg/Kg 
Dibenz( a, h)anthracene Sediment 4 mg/Kg 0.088 mg/Kg 
Pentachlorophenol Sediment 24 mg/Kg 5.3 mg/Kg 
Dieldrin Sediment 0.1 mg/Kg 0.04 rng/Kg 
Toxaphene Sediment 5 mglKg 0.58 mglKg 
Chlordane Sediment 0.8 mgIKg 0.49 mg/Kg 
1,1-Dichloroethene Water 0.5 IJg/L 0.044 ~g/L 
Chloroform Water 0.5 !JgfL 0.15 )Jg/L 
Bromodichloromethane Water 0.5 IJgfL 0.17 J.19fL 
Carbon Tetrachloride Water 0.5 ~g/L 0.16 ~glL 
Note: Some detection limits are elevated due to analytical interference. See the Building 35-752 Appendix for a complete 

list of detection limits 
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Table 5.1·8, cont'd. Compounds Not Detected at Reporting Limits 
Exceeding Current Risk~Based Concentrations, Building 35~752 

Compound Matrix 
Maximum Detection Risk-Based 

Limit Concentration 
1,2-Dichloroethane Water 0.5 J,Jg/L 0.12 J,Jg/L 
1,2-Dichloropropane Water 0.5 l-IgfL 0.16 J,JgfL 
cis-1,3-Dichloropropene Water O.5Il-1g/L 0.077ll-19fL 
1,1,2-Trichloroethane Water 0.5 IJg/L 0.19 IJg/L 
1 ,2-Dibromoethane (EDS) Water 2 1J91L 0.00075 J.lg/l 
1,1,1,2-Tetrachloroethane Water 0.5 1J9/L 0.41 1J9/L 
1,1.2,2-Tetrachloroethane Water 0.5 l-I9/L 0.052 1J9/L 
Vinyl Chloride Water 0.5 l-I9/L 0.019 1J9/L 
1,4-Dichlorobenzene Water 0.5 J,Jg/l 0.44 l-Ig/L 
1.2-Dibromo-3-chloropropane (DBep) Water 2 1J9/L 0.048 l-Ig/L 
Hexachlorobutadiene Water 2 IJg/L 0.14 1J9/L 
trans-1,3-Dichloropropene Water 0.5 J,Jg/l o.on J,Jg/l 
N-Nitrosodimethylamine Water 25 J,Jg/l 0.0013 IJg/l 
Aniline Water 25 jJg/l 10 J,Jg/L 
Bis(2-chloroethyl) Ether Water 10 J,JgfL 0.0092 J,Jg/L 
1 A-Dichlorobenzene Water 10 IJg/L 0.44 J,Jg/l 
Bis(2-chloroisopropyl) Ether Water 10 J,Jg/l 0.26 IJg/l 
N-Nitrosodi-n-propylamine Water 10 J,Jg/L 0.0096 J,Jg/L 
Hexachloroethane Water 10 J,JgfL 0.75 1J9/L 
Nitrobenzene Water 10 jJg/L 3.4 1J9/L 
Hexachlorobutadiene Water 10 J,Jg/L 0.14 1J91L 
Hexachlorocyclopentadiene Water 10 IJg/l 0.15 \Jg/L 
2-Nitroaniline Water 25 J,Jg/l 2.2 IJg/L 
Hexachlorobenzene Water 10 J,Jg/l 0.0066 1J9/L 
3,3'-Dichlorobenzidine Water 25 \Jg/L 0.15 J,Jg/L 
Benz(a)anthracene Water 10 J,Jg/l 0.092 \Jg/L 
Bis(2-ethylhexyl) Phthalate Water 10 IJgfL 4.8 J,Jg/L 
Chrysene Water 10 J,Jg/L 9.2 IJg/L 
Benzo(b)fJuoranthene Water 10 IJg/L 0.092 1J9/l 
Benzo(k)fJuoranthene Water 10 IJgfL 0.92 IJgfL 
Benzo(a)pyrene Water 10 IJg/L 0.0092 J,JgfL 
Indeno(1,2.3-cd)pyrene Water 10 J,Jg/L 0.092 J,Jg/L 
Dibenz(a,h)anthracene Water 10 J,J9/L 0.0092 jJg/L 
2,4,6-Trichlorophenol Water 10 1J91L 6.1 IJgfL 
Pentachlorophenol Water 25 IJg/L 0.56 jJgfL . 
Arsenic Water 5 ~glL 0.038 1J9/L 
Heptachlor Water 0.04 IJg/L 0.0023 1J9/L 
Aldrin Water 0.04 IJg/L 0.004 1J9/l 
Note: Some detection limits are elevated due to analytical interference. See 1he Building 35-752 Appendbt: for a complete 

/ist of detection limits 
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QUO PRELIMINARY SOURCE EVALUATION 2 

Table 5.1 ~8, cont'd. Compounds Not Detected at Reporting Limits 
Exceeding Current Risk~Based Concentrations, Building 35-752 

Compound Matrix 
Maximum Detection Risk-Based 

Limit Concentration 
Heptachlor Epoxide -Water 0.04 J,lg/L 0.0012 J,lg/L 
4,4'~DDT Water 0.5 J,lg/L 0:2 ~g/L 
Dieldrin Water 0.04 J.lg/L 0.0042 J.lg/L 
Toxaphene Water 1 J.lg/L 0.061 J.lg/L 
Chlordane Water 0.5 J,lglL 0.052 J.l9/L 

FINAL 

Note: Some detection limits are elevated due to analytical interference. See the Building 35-752 Appendbc for a complete 

list of detection limits 
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Depending on the future land use, potential receptors may include residents, occupational ( 
workers, and construction workers. Although it is unlikely that contaminants would reach Ship '. 
Creek, additional receptors could include recreational users. Ecological receptors include 
terrestrial plants, mammals, waterfowl, and aquatic species. 

5.1.4.3 -Exposure Assessment 

A preliminary exposure assessment was performed for the soil ingestion and drinking water 
ingestion pathways. Exposures via these pathways generally result in greater chemical uptake 
than dermal contact, inhalation, or recreation use. Accordingly, these pathways were selected 
to determine if soil exposures represent a significant human health risk. If human health risks 
via soil ingestion and drinking water ingestion are significantly below the acceptable risk 
threshold, then combined health risks from other exposure pathways are probably within 
acceptable limits. However, if human health risks via soil ingestion and drinking water ingestion 
are close to the acceptable risk threshold, then other exposure pathways should be evaluated 

as part of a baseline risk assessment. 

Exposures were calculated using default exposure factors for residential and 
commercial/industrial receptors (EPA 1995a). These exposure factors reflect individuals with 
the highest chronic exposure for noncarcinogens and the highest cumulative exposure for 
carcinogens. For example, soil exposures for noncarcinogens are calculated assuming 
childhood exposure only, whereas soil exposures for carcinogens are calculated assuming 
combined childhood and adult exposure. A list of the exposure factors and equations is 

provided in Appendix A. 

Exposure concentrations were calculated as the 95 percent upper confidence limit (UCL) of the 

average concentration of all samples analyzed from a particular medium (surface soil, 
subsurface soil, or groundwater). If the compound was not detected, one-half of the reporting 
limit was used to calculate the 95 percent UCL. This approach is consistent with EPA guidance 
(EPA 1991, 1992). 

5.1.4.4 Toxicity Assessment 

Dose-response factors for most compounds were obtained from EPA (1995a). These factors 
were obtained from: 

1) EPA's Integrated Risk Information System (current as of January 1, 1995), 
2) EPA's Health Effects Assessment Summary Tables (current through March 1994), 
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3) The Superfund Health Risk Technical Support Center, and 

4) Other EPA sources. 

Compounds not included in EPA (1995a) were assigned proxy dose-response factors based 

on those for related compounds. These compounds are listed in Table 5.1-9. A provisional 
reference dose for 1,3,5-trimethylbenzene (EPA 1995a) was used as a proxy reference dose 
for other alkylbenzenes lacking approved dose-response factors. This value was selected 

because it is the lowest reference dose of all nonhalogenated alkylbenzenes provided by EPA 
(1995a), thereby providing a conservative estimate of the noncarcinogenic effects of volatile fuel 
hydrocarbons. Similarly, toxic equivalence factors developed by Magee et al. (1993) were used 

to estimate proxy reference doses for noncarcinogenic PAH lacking approved dose-response 
factors. These factors were used to evaluate potential noncarcinogenic effects associated with 

semivolatile fuel hydrocarbons (Le., PAH). 

Although provisional dose response factors have been developed for JP-4, JP-5, gasoline, and 
diesel fuel (EPA 1992b), these values are not appropriate for this evaluation. These values are 

based on fresh petroleum products and do not accurately represent the composition, and 
therefore the toxicity, of weathered petroleum products. They have not been subjected to 
rigorous peer review and are not routinely used, even by EPA, in risk assessment. As a result, 

bulk hydrocarbon measurements (GRO, ORO, and TPH) were not included in the semi

quantitative risk assessment. 

5.1.4.5 Human Health Risk Characterization 

The following sections summarize potential human health risks via soil ingestion and tapwater 
ingestion. As previously described, exposures via these pathways generally result in greater 
chemical uptake than dermal contact, inhalation, or recreation use. Accordingly, if human 

health risks via soil ingestion and drinking water ingestion are significantly below the acceptable 
risk threshold, then combined health risks from other exposure pathways are probably within 
acceptable limits. However, if human health risks via soil ingestion and drinking water ingestion 
are close to the acceptable risk threshold, then other exposure pathways should be evaluated 

as part of the baseline risk assessment. 

Human Health Risks - Carcinogenic 

Carcinogenic risks for the soil ingestion and drinking water ingestion pathways are summarized 

on Table 5.1-10. Detailed risk calculations for each pathway and receptor are presented in 
Appendix A. 
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Table 5.1-9. Proxy Dose-Response Factors for Compounds Lacking Toxicity Data 
Building 35~752 

Surrogate Compounds Target Compound 

Approved Proxy Proxy 
Name RfDo' Name TEF2 RfDo CSFo 

1,3,5-Trimethylbenzene 0.0004 4-lsopropyltoluene None3 0.0004 

Naphthalene 0.04 2·Methylnaphthalene 1 0.04 

Naphthalene 0.04 Phenanthrene 0.13 0.308 

Naphthalene 0.04 Benzo(g,h,~perylene 1.3 0.0308 

Notes: 
1 "Approved" oral reference· doses (RIDs) from EPA (1995). 
2 Toxicity Equivalency Factors (TEF) for PAH from Magee et al. (1993). 
3 No TEFs have been developed for these compounds. RIDs for surrogate compounds were substituted as 
those for the target compounds. 
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QUO PRELIMINARY SOURCE EVALUATION 2 

Table 5.1-10. Carcinogenic Risks for Soil Ingestion 
and Drinking Water Ingestion 

Building 35-752 

Carcinogenic Risk 
Pathway· 

Residential Occupational 

Surface Soil 2.2 x 10.5 2.6 x 10-6 

Subsurface Soil 7.1 x 10-7 8.4 X 10-8 

Groundwater (as tap 1.2 x 10-3 5.7 X 10-4 
water) 

Total Risk 1.2 x 10-3 5.7 X 10-4 

OUD 0025507 

FINAL 

Using both residential and occupational exposure factors, the excess lifetime carcinogenic risk 

for soil ingestion and drinking water ingestion exceeds the lower benchmark of 1 x 10-6 listed 

in the NCP. As a result, exposures via inhalation and dermal contact may also be evaluated. 

The majority of the carcinogenic risk is associated with arsenic in groundwater. The remainder 

of the carcinogenic risk is associated with PCBs, benzene, trichloroethene, and bis(2-

ethylhexyl)phthalate. 

Human Health Risks - Noncarcinogenic 

Noncarcinogenic hazard indices for the soil ingestion and drinking water ingestion pathways 

are summarized on Table 5.1-11. A breakdown of risk calculations for each pathway and 

receptor are presented in Appendix A. 

9000-036-430 

Recycled Paper 

Table 5.1-11. Hazard Indices for Soil Ingestion 
and Drinking Water Ingestion 

Building 35-752 

Hazard Index 
Pathway 

Residential Occupational 

Surface Soil 0.055 0.0022 

Subsurface Soil 0.010 0.00040 

Groundwater (as tap water) 3.5 2.1 

Total Hazard Index 3.5 2.1 
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Using both residential and occupational exposure factors, the total hazard index for soil/drinking ( 
water ingestion is above the estimated threshold for adverse effects. -

5.1.4.6 Ecological Risk Characterization 

Quantitative assessment of ecological risks can be performed at the organism, population, or 
ecosystem level. Although ecosystem-level effects may be the most important, effects testing 
and modeling are rarely performed due to a number of practical considerations (Suter 1993). 
Quantification of population-level effects, such as reproductive potential, is important to maintain 
species populations, whereas assessment of organism-level effects evaluates the risk to 

individual organisms. 

Chemicals can be evaluated as single compounds or as mixtures. Methods for evaluating the 
toxicity of mixtures requires knowledge regarding the sites and modes of action of individual 
compounds. Unlike for human health risk assessment, these methods have not been 
standardized, and there is some debate regarding the most appropriate approach. 

If potential exposure pathways and receptors are present, ecological assessment begins with 
identification of the compounds of potential concern. This can be done in a similar fashion as 
for human health risk assessment, using ecological RBGs. Ecological RBGs may include 
toxiCity benchmarks, sediment quality criteria, or other regulatory criteria. One set of criteria (--
in common use provides benchmark concentrations for eight representative mammalian species 
and nine avian species (Opresko et al. 1994). Although benchmark concentrations are 
provided for 76 chemicals, toxicity benchmarks are not available for many target analytes. 
Also, the benchmarks are provided as concentrations in food, requiring evaluation of plant 
uptake and other routes of dietary exposure. 

Likewise, standardized criteria for aquatic species reflect various exposure routes and test 
methods, and are not available for all target compounds. As a result, compilation of ecological 
RBGs can involve significant effort. Due to the large number of analytes measured at Building 
35-752, ecological RBCs were not compiled as part of this project. 

Potential receptors at Building 35-752 include terrestrial, avian, and aquatic species at a variety 
of trophic levels. The most highly exposed species include those with a small home range and 
small body weight to food consumption ratio (e.g., mice, benthic invertebrates, resident 
songbirds). However, other less exposed species may warrant evaluation based on their 
susceptibility to particular chemicals (e.g., reproductive effects of 4,4'-DDT in raptors). 
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('- ',-- A comparison of cooling pond sediment concentrations with available sediment quality criteria 
". is shown on Table 5.1-12. The compounds shown, however, were selected using human 

health RBCs as described in Section 5.1.4.1. These criteria may not be appropriate for 
selection of ecological compounds of potential concern. 

c. 

The results shown on Table 5.1-12 indicate that concentrations of several chemicals exceeded 
the lowest sediment benchmark value. As a result, more detailed quantitative analyses may 
be warranted. First, ecological RBCs may be identified for representative terrestrial, avian, and 
aquatic species. Compounds of potential concern may then be selected based on a 
comparison of ecological RBCs with measured concentrations. At this point, the appropriate 
risk quantitation methods and measurement endpoints may be selected. 

5.1.5 Findings and Conclusions 

Risks to human health associated with noncarcinogenic compounds are above the estimated 
threshold for adverse effects. The excess lifetime carcinogenic risk for soil ingestion and 
drinking water ingestion exceeds the lower benchmark of 1 x 10-6 listed in the NCP. The 
greatest carcinogenic risk is associated with arsenic. The remainder of the carcinogenic risk 
is associated with PCBs, benzene, trichloroethene, and bis{2-ethylhexyl)phthalate. 
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Table 5.1-12. Cooling Pond Sediment Concentrations and Ecological Sediment Quality Benchmarks 
Building 35-752 

Compound MRl, Samplesl Concentration, mg/Kg Sediment Quality Benchmarks 

mg/Kg Delects Min. Max. Mean Ont. MOE ORNl-SQB WDHR·SQC EPA-SQC 

lAce tone 0.05 919 0.11 0.42 0.21 0.064 
2·Butanone (MEK) 0.02 916 0.01 0.058 0.030 
1,1, 1-Trlchloroethane (TCA) 0.005 913 0.003 0.018 0.007 0.179 
1,4·Dichlorobenzene 0.005 912 0.003 0.015 0.005 
Phenanthrene 0.3 915 0.15 2.2 0.97 1.8 (b) 
Fluoranthene 0.3 916 0.15 4.4 1.8 12.2 (b) 6.2 (b) 
Pyrene 0.3 914 0.15 5.4 1.3 
Benz{a)anthracene 0.3 912 0.15 2 0.58 0.10B 
Chrysene 0.3 913 0.15 2 0.74 
Benzo(b)nuoranthene 0.3 913 0.15 2 0.68 
Benzo(k)nuoranthene 0.3 913 0.15 2 0.58 
Benzo(a)pyrene 0.3 911 0.15 2 0.50 0.14 0.89 (b) 
Indeno{ 1 ,2,3·cd)pyrene 0.3 9/1 0.15 2 0.42 
Benzo(g,h,l)perylene 0.3 9/1 0.15 2 0.42 
Bls(2·ethylhexyl) Phlhalate 0.3 9/1 0.15 2 0.41 8.9E+5 
IArocior 1260 0.1 9/9 0.1 4.5 1.4 0.005 1099 
Total PCBs 0.7 919 0.4 4.6 1.7 20.52 
4,4'·000 0.01 915 0.02 0.1 0.043 0.008 
4,4'·DDT 0.01 911 0.01 0.15 0.052 0.007 
!Arsenic 1 919 3 5 4.0 6 10 
Barium 1 919 44 114 Bl 500 
Chromium 2 919 26 46 38 26 100 
Lead 1 919 14 61 31 31 50 
Nickel 10 919 29 44 36 16 100 
Totai Petroleum Hydrocarbons {TPH 10 919 83 440 265 

(b) • Illumed 1 % organic carbon conlenl 

Onl·MOE • Ootooo Mlnlltry 01 the En~(oomen1. Lowell E~ect Level (Pen Dud 1990) 

ORNL·SaB • To. IcotC)ll fea I lIencilmerkl lor SCieGolng Contamlnanls 0/ POlen'HII Con""m lor Elleel. on Sedimenl·";"uoclaled Bioto (Hu~ & Suler 1994) 

WON A ·5011 • 1M scon .In O. pa rtmenl 01 N "lur al R •• eu,,,,,. Sedlmenl Qua lily C me,ia 

EPA sac ~ EPA Sedlmenl aualffy Crtle~1 derive d for fIVlI conlrlmln a n 1.1 (199J) 

NOM ER·L • National O""lnic and Atmo.pherlo Admln.tration Erreels Range· Low. valun lor IClHntnll ccntaminanilin ledlm.nl (Leng & "'erg_n, revlle<l1993) 
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5.2 Stonnwater Outfall to Ship Creek 

5.2.1 Site History 

The Stormwater Outfall to Ship Creek serves as the discharge point for the stormwater 
drainage system of Fort Richardson's main cantonment (Figure 5.2-1). The stormwater 
drainage system consists of a network of aluminum, corrugated metal, and asbestos cement 
pipes that discharge to unlined culverts directed south towards Ship Creek. The operational 
dates of the stormwater drainage system are uncertain; however, it is likely the stormwater 
system has drained through the stormwater outfall to Ship Creek since the construction of the 
main cantonment in 1955. Fort Richardson does not currently have a National Pollutant 
Discharge Elimination System (NPDES) permit for stormwater discharge. Oils, fuels, and 
solvents-and to a lesser degree herbicides and pesticides, metals, and PCBs-may have been 
carried from the main cantonment area by surface runoff and deposited in soil and bottom 
sediments in the stormwater outfall ditch. 

Approximately 420 yards upstream from the outfall are the Cooling Ponds at Building 35-752. 
Sediments in the Cooling Ponds are known to have elevated levels of PCBs and DRO. The 
Cooling Ponds are drained by an unlined culvert that feeds into the stormwater outfall system. 

5.2.2 Field Investigation 

The objective of the investigation at the stormwater outfall was to evaluate the drainage system 
as a source of contaminants to Ship Creek (Figure 5.2-2). 

Surface sediment samples were collected from the stormwater outfall drainage ditch and Ship 
Creek in late November. A sample from each location was collected by scraping sediment (the 
fine depositional soil fraction along the sidewall or bottom) into a clean 2-liter plastiC jar and 
then transferred to the appropriate glass sampling container. The plastic jars were used as an 
intermediate measure to minimize the length of time spent in the water at sub-zero 
temperatures and because ofthe dangerous conditions associated with sampling in Ship Creek. 

One sidewall sample and one sediment sample were collected upstream of the stormwater 
outfall to assess background constituents and the potential for upstream contaminant sources. 
The sidewall sample was collected from the south bank of Ship Creek, 20 feet upstream from 
the stormwater outfall. The sediment sample was collected from the creek bottom, 15 feet from 
the south bank and 12 feet from the north bank. 
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One sidewall sample and one sediment sample were also collected downstream of the ( 
stormwater outfall to assess the potential discharge of the contaminants from the stormwater 
drainage system. The sidewall sample was collected from the south bank 15 feet downstream 
from the outfall. The sediment sample was collected downstream of the outfall in the middle 
of the creek, 6 feet from the south bank and 15 feet from the north bank. 

Two samples were collected from the stormwater drainage ditch to assess the potential 
presence of residual hydrocarbons and other contaminants that may have absorbed into soils 
from the surface water. The first soil sample was collected from the sidewall of the drainage 
ditch, 6 feet from the outlet to Ship Creek. A sediment sample was also collected from the 
bottom of the stormwater outfall ditch, 15 feet from the outlet to Ship Creek. 

5.2.3 Analytical Results 

A total of 10 samples were collected, including two blind duplicates and two OA samples. All 
samples were analyzed for TRPH, GRO, ORO, VOCs, PCBs/organochlorine pesticides, and 
metals. Analytes detected above the MRL are shown in Table 5.2-1. A complete summary of 
the analytical data is presented in Appendix G. 

The laboratory quality control checks indicate that the analytical data are within acceptable 
criteria ranges, with the exceptions noted in the USACE NPD laboratory's COAR (ENSR 1995). 

• Up to 1.6 ppb of methylene chloride was detected in the VOG method blanks of CAS 
reports K946430A and K946594A. The methylene chloride data of the associated 
samples 94BKGD01SL through -10SL should be considered a result of laboratory 
contamination. 

• The VOG data of samples 94BKGD03SL, -05SL, and -22SL should be considered low 
estimates, if detected, based on low recovery of one out of three surrogates. 

• Low levels of selenium may not have been detected in the samples of CAS reports 
K946430A, K94659A, and K946865A (samples 94BKGD01SL through -10SL and 
94BKGD20SL through -26SL) due to low matrix spike re·coveries. The lead data in 
CAS report K946850A (samples 94BKGD11 SL through -19SL) should be considered 
estimates due to high laboratory duplicate RPD results. 

A complete discussion of the QA checks can be found in the USACE NPD Laboratory CQAR 
and ENSR QASR located in Volumes I through III of Analytical Data for PSE2 QUO (ENSR 
1995). 

5.2-2 
October 1996 

( 

/.' 
( 



TABLE 5,2·1 Summary of Detected Analytes 

Ship Creek Stormwater Outfall 5011 Sample Analytical Results 

SSl SS2 SS3 SS3D SS4 
Sam pll 00 plh: Surace Surace surace Surace Sulace 

Sampr.IO: IJ.4SWOFOISO IJ.4SWOF02S0 IJ.4SWOF03S0 IJ.4 SWOF().4 so Q.i SWOF05 so 
Lib Codt: KIJ.41319-001 KO. 73 79-002 K90C 1310·003 KQ.i1319·00. K04137G-005 

Ollt Colllclld: 11122194 11122194 11122194 11122194 11122194 

Compound I RuldonUl1 R8C 

PlIloloum Hydrocll'bonl (mg/l(g) 
01 
N , 

ORO I none \6 J NO NO NO NO 
TPH non. 29 13 NO NO NO 

w 
Tolal Mllall (mg/l(g) 
Anonlc 0.31 1\ • 4 3 3 
Barlum 5,500 52 32 42 34 31 
Chromium 300 35 31 33 28 29 
lead non. 7 5 5 4 4 
Nidal 1,600 29 24 25 21 23 
fOOtNOTES: NO· Noo-delodod.t \hI molhoa reporting IlmllIMRl). 15 •• 5lormwotor Ou~.11 Applndlx lOf MRL valu ... ) 

J • Vol"" II cor!lldlm an uUmale. 
A IIuIdod val"" Indlcale, realit .Xeaodl the re sldenU.1 nl k blled concenlrloUon IR Be) 

\Q./\Qc\cOMMONI/I1 CIiIF JNAL&IIlEPTAIllE S19HJP-F .xLalShip 

SS5 SS5D 
Surace Surace 

O.SWOF06SL IJ.4SWOF07SL 
KO. 73 7G-000 K1J.47310-001 

11122194 11122194 

NO NO 
NO NO 

4 4 
41 43 
29 31 
1\ 4 

24 20 

SSG 
Sulace 

IJ.4SWOFOOSL 
K1J.4737G-OOa 

11122194 

NO 

NO 

5 
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37 
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5.2.4 Semi-Quantitative Risk Assessment 

Semi-quantitative risk assessment was not perfonned for the Stormwater Outfall site because 

the concentrations of all organic compounds (with the exception of DRO and TPH) were below 
the MRLs. A comparison of MRLs versus human health RBGs indicates that the MRL for only 
one organic compound (1,2-dibromoethane) exceeded the residential RBG for soil. However, 
comparison with human health RBGs is inappropriate for this site, because ecological effects 

are probably more significant ; As described in Section 5.1.4.6, a compilation of ecological 
RBGs is beyond the scope of this effort; however, a comparison between detected 
concentrations and ecological benchmark values is presented in Table 5.2-2. 

Results shown on Table 5.2-2 indicate that the concentrations of some chemicals exceeded 

the lowest sediment benchmark value. As a result, more detailed quantitative analyses may 
be warranted. As part of this effort, background concentrations should be measured for stream 
sediment, which may be different than for soil. 

5.2.5 Findings and Conclusions 

Metals data may not be compared to background data collected as part of this PSE2. The 
background samples collected were for soil, not for stream or outfall sediment. Additional 
background sampling of outfall and stream sediments may indicate that arsenic concentrations 
are representative of background conditions. 

A semi-quantitative risk assessment was not performed for this site. Exposure assumptions, 
detected compounds, future land use, and contaminant fate and transport may be evaluated 

, for inclusion in a baseline risk assessment In addition, ecological receptors, RBCs, risk 
quantitation methods, and measurement endpoints may be identified for inclusion in a baseline 
ecological risk assessment. Results of the baseline risk assessment may be used to evaluate 
the need for continued monitoring or corrective action. The extent of contamination and the 
dynamic state of sediment, and soil (expanding, degrading, or steady-state) have not been 
evaluated. 
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Table 5.2-2. Soil/Sediment Concentrations and Ecological Sediment Quality Benchmarks 
Ship Creek Outfall 

Compound MRL, Samplesl Concentration, mg/Kg Sediment Quality Benchmarks 
mg/Kg Detects Min. Max. Mean Ont. MOE WDNR-SQC NOAA ER·L 

Arsenic 1 81B 3 5 4.0 6 10 B.2 
Barium 1 81B 31 52 39 500 
Chromium 2 BIB 28 37 32 26 100 81 
Lead 1 8/8 4 7 5 31 50 46.7 
Nickel 10 8/8 21 30 25 16 100 21 
Diesel Range Organics (ORO) 10 8/1 5 16 6 
Total Petroleum Hydrocarbons (TPH) 10 8/2 5 29 9 

Dnt-MOE "Ontario Ministry of the Environment, lowest Effect le~el (persaud 1990) 

ORNL-SOB • Toxicological Bern:hmarks lor Screening Conlamlnanls of Potential Concern for Effects on Sedimenl·Assoclated Biola (HuH & Suler 1994) 

WDNR-SOB· 'Nisconsln Oeparlment 01 Natural Resources Sediment Quality Criteria 

EPA sac. EPA Sediment Quality Criteria deri~ed for five contaminants (1993) 

NOM ER-L· National Oceanic and AtmospherlcAdmlnstralion Effects Range - Low, velues for screening contaminants in sediment (long & Morgan, revised 1993) 
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5.3 Building 7001718 

5.3.1 Site History 

Wastes generated from Building 700, the Recurring Maintenance Building and Paint Shop, are 
temporarily stored in an unpaved 30-by-30-foot drum accumulation area on the east side of 

Building 718 (Figure 5.3-1). Building 718 is a general storage shed within a secured, fenced 
area associated with Building 700. Based on site history, drums may have contained acids, 
denatured alcohol, mineral spirits, methyl ethyl ketone, waste oil, grease, solvents, enamel 
paints, and PCBs. The site is currently active and has been in operation at least 10 years. 

In 1990, the U.S. Army Environmental Hygiene Agency (AEHA) performed a characterization 
of the wastes stored in twenty-seven 55-ga/Ion drums. The drums had been transported to this 
location from a warehouse facility in Haines, Alaska, in the late 1980s. Results from the waste 
characterizations indicated drums contained mineral spirits, Stoddard solvent, gasoline, JP-4, 
kerosene, fuel oil, lubrication oil, ethylene glycol, and PCBs. 

No previous investigations of soils or groundwater have been conducted at this site. 

5.3.2 Field Investigation 

The objectives of the PSE2 investigation at Building 7001718 were to assess the potential 
release of contaminants from the drum accumUlation area, to evaluate the locations of 
potentially contaminated soils, and to evaluate possible downward migration of contamination 
from surface spills. Groundwater was not investigated because the purpose of this 
investigation was to identify specific contaminants present in the soil. A groundwater 
investigation, if necessary, could be included as part of an RL 

Surface samples were collected at eight locations within the 30-by-30-foot investigation area 
(Figure 5.3-2). Samples were collected at 6 inches and 2 feet bgs to determine if a release has 
occurred at the site. At surface sample 1, soils were stained down to 2 feet bgs. A strong 
hydrocarbon odor was detected at 2 feet bgs, and the QVM reading was 229 ppm. At surface 
sample 2, 6 inches bgs, the DVM reading was 79 ppm. Samples were submitted for laboratory 
analysis, and preliminary analytical results were obtained within 2 weeks. Upon receipt of the 
preliminary analytical data, the results were evaluated to position two 20-foot soil bOrings. 
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The two 20-foot borings were located adjacent to surface samples 1 and 3 based on ( 
preliminary analytical results (Figure 5.3-2). Subsurface material at AP-3507 (Appendix D) . 
consisted of sandy gravel. A moderate solvent odor was detected at 2 to 4 feet bgs. QVM 
readings ranged from 1.8 ppm to 141.1 ppm. The highest reading was at 2 feet bgs. 

Subsurface material at AP-3508 consisted of sandy gravel. No odors were noted and OVM 
readings ranged from 0.2 to 2_0 ppm_ 

Based on the soil boring logs from Building 7001718, a cross section of the investigation area 
is presented in Figure 5.3-3. 

5.3.3 Analytical Results 

A total of 31 samples, including three blind duplicates and two QA samples, were submitted 
for laboratory analysis. All samples at Building 7001718 were analyzed for TRPH, GRO, ORO, 
VOCs, PCBs/organochlorine pesticides, ethylene glycol, and metals_ Analytes detected above 
the MRL are shown in Table 5.3-1. A complete summary of all analytical data from Building 
7001718 is provided in Appendix D. 

In addition, four samples, two from each 20-foot boring, were sent to the USAGE NPD 
laboratory for geotechnical testing, including Atterburg limits, grain size distribution, and percent ( .. 
moisture content Results from the soil geotechnical analyses are presented in Appendix D. 

The laboratory quality control checks indicate that the analytical data are within acceptable 
criteria ranges, with the following exceptions noted in the USACE NPD laboratory's CQAR 
(ENSR 1995). 

• The project laboratory's ethylene glycol data and selenium data were considered low 
estimates due to out-of-control QC data. 

More detailed qualifications and exceptions are noted in the USACE NPD Laboratory's CQAR 

and ENSR QASR located in Volumes I through III of Analytical Data for PSE2 QUO (ENSR 
1995). 

5.3.4 Semi-Quantitative Risk Assessment 

As described in Section 4.2, a semi-quantitative risk assessment was conducted for this site. 
The risk assessment is considered semi-qt..iantitative because: 1) potential risks to ecological 
receptors were not evaluated, 2) the exposures evaluated retied the available analytical data 
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TABLE 5,3-1 Summary of Analytes Detected 
Building 7001718 Soli Sample Analytical Results 

location: 58 AP 3507 

Oeplb ('III): 0-4 0-4 4-6 8-12 14-16 16-20 0-4 

SlmplllD: 94871019SL 94871B20SL 94871621Sl 94871B22Sl 94871823SL 84B71624SL 94871B25SL 

lib Codl: K94600 5-001 K94 693 5-002 K946935-003 KS4 eU35-004 K946935-005 K946937 -001 KS4 6937-002 

Ol'a Co nlcted: 1114/9-4 l1W ... 4 11/4/9-4 l1W94 1114194 1114/9-4 tlf4194 

Compound .1 Rnldlntl.l R8C 

p,ltole urn Hydrocarbon I (m oIKII) 

GRO I none 120 63 NO NO NO NO NO 

ORO 1 none 4,640 4,430 73 NO NO NO 16 

TPH none 0,000 10,000 200 NO NO NO 31 

Organochlorine PnUcldu (molKlI) 

4,4'-000 I 2.7 NO NO NO NO NO NO NO 

4,4'-OOT U NO ND NO NO NO NO 0,03 

4,4'-OOE I 1.9 NO NO NO NO NO NO NO 

Polychlorlnlt.d 81phenylt (PCel) (molKo) 

Arodor 1260 I none NO NO NO NO NO NO NO -- ~ .. 
'1011111. Orglnlc Compoundl (~IIIKII) 

Acetone 7,000,000 NO NO ND 64 68 NO NO 

Toluene I Moo,ooo NO 6 ND NO NO NO NO 

hlradlioroelllene (PCE) 12,000 ND NO NO NO NO NO NO 

!?taI Xylen .. 160,000,000 ND NO NO NO ND NO 5 

Tulal M.lal. (mgIKIII 

Anenlc 0.37 II 7 ~ 7 II 8 8 
Barium 5,500 52 32 33 30 4-4 52 02 

Chromium 390 42 24 30 26 29 50 30 

lead none 10 5 8 5 5 II 0 

Nlck~1 1,600 63 35 40 32 39 63 32 

~OOTNOTE5; NO. Non-<l,tocled It Ihe molllod reporting limll (MRL). (5.0 Ihe Building 700111 B Appendix lor MRL ~lluos.) 
< • lo .. lI1en. An,Iyt1COI roporting limit hes been elovaled dUI to mllliJllnter!er&rlCe1 or .Impll requlrlng dilution, 
UJ • The lII1alylo w .. no! dlleded .11he MRl, howe .. r, the MRll. CDnllde,..d.n lI~male. 
A IlIaded value Indleelel ,...ult exceedlthO resld.nUal nlk baud concentro~on (RBC), 

IQ,I,CC\cOOMONlRICIflFIw.J.SIIIEPT AIII£SIBLDl I I-F.lILS11OO-11 I 

58 AP 3508 

4-6 9-11 12-16 

94B7I826SL S4B7I027SL 94B71620SL 

K946837'()()3 K946937 -00-4 K946937'()()S 

11/4/94 11/4/9-4 1114/S4 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO ND NO 

NO NO NO 

NO NO NO 

NO NO ND 

NO NO NO 
'---

II 7 0 

35 41 59 
29 31 30 

5 8 6 

37 30 28 

... """" 

Pa~ 1013 

16-20 

94B1I029SL 

KS4 611 J 7-006 

1114/9-4 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

52 
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ND 
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TABLE 5,3·1 Summary of Analytes Detected (cont.) 
Building 7001718 Soli Sample Analytical Results 

Locltlon: Surface 1 Surface 2 Surface 3 Surface ~ 

Depth (feet): 0,5 2 0.5 2 0.5 2 0,5 2 
SlmplllD: ~B11818SL ~B11Bl1SL ~B71818SL ~B11815SL ~B71814SL ~871813SL ~B7IB().4SL IMB71 B05SL 

Lib Codl: KI>4 M31-009 K'I>4M31.oo8 K94M31·oo7 K94M31,006 K94M31.()(J5 K9~M31~ KI>4 8386-004 KI>4 6380-005 

Oil, Collect.d: 1011311>4 10113194 1011311>4 1011311>4 1011311>4 10113194 10112194 1011219-4 

Compound RuldenUal RBC 

Pellol, um Hyd roc,roon. (m g/l(lI) 

GRO I none 151 177 NO NO NO NO NO NO 

ORO none 2~,000 10,300 559 161 56 589 12 13 

TPH none ~,ooo 31,000 360 330 78 1500 30 ~ 

Orglnoehlo rl ne P •• Ucld II (m IIIKg) 
4,~',OOO 2,7 <0,02 <0,02 NO NO NO NO NO NO 

.,~'·DOT I 1.9 <0.02 <0,02 0.12 0.1 0,03 0.01 0.01 NO 

M'·OOE 1,9 <0,02 <0,02 NO NO NO NO NO NO 

Polych lorin atld Blph In yll (PC e.) (m g/l(lI) 

Arocior1260 I none NO NO NO 0.2 NO NO NO NO 

Vol.tIIl Organic Compoundl (iJlI/I(g) 

ActJlone 7,800,000 <5,000 <5,000 NO NO NO NO NO NO 
Toluene 16,000,000 <500 <500 NO NO 1 NO NO NO 
Talnlchloroe thene (PC E) 12,000 <500 <500 100 NO NO NO NO NO 
Total Xylene, 160,000,000 <500 <500 NO NO 10 NO NO 7 

Total M.tal, (mg/l(gj 

Anlenle 0.37 7 6 II 6 7 a 6 8 
Bonum 5,500 56 39 .4 ~ 01 69 45 52 
Chromium 390 33 30 26 32 34 27 30 29 
Lead none 267 61 12 10 9 II 8 8 
Nlchl 1,600 49 38 29 37 « ~ 42 39 
FOOTNOTES: ND· Non-<leleclod 01 the m~thod repOOjng Ilmil (MRL). (See IhO Building700fl18 AppendIx lOr MRL ~.'ues.) 

< • L ell than, Analytical flporUng Ilmil hal been elovaled due 10 malr1x Imefforanee 
UJ • Tho en")1e WII not dotocted 81 tI1e MRl,howaver, If1II MRL I. conald.red an el~mall. 
A lI1aded ~allHllndlcalll "'lull •• """dl the nl5ld.n~.t ~.k baled concanlnltion (R BC). 

IQ~QC\CO"''''OMRICHIFIfW.SlJlEPT ABlESIBLO 11 HAS 70G-711 

Sw1ace 5 

0,5 2 
9~B7t801SL ~871B02SL 

K946380-00 1 KI>4 6386.()(J2 

10112194 10112194 

NO NO 
lCJ.4 28 
~5 33 

0.01 NO 
0.05 0.02 

NO NO 

NO NO 

NO NO 
NO NO 
NO NO 
NO NO 

7 8 
51 50 
31 29 
12 10 
.7 47 
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10112194 

NO 
20 

36 

NO 
0,01 

NO 

NO 

NO 

NO 

NO 

NO 

6 
f-·-.

I
--

27 
9 

36 

o c 
o 
-0 
;:0 
m 
r 
B: 

~ 
-< 
en 
o 
c 
;::0 
() 
m 
m 

~ c 
~ 
5 z 

'" 

'i1 
Z » r 

o 
c 
o 
o 
o 
I\) 
01 
01 
I\) 
(0 



( 

( 

QUO PRELIMINARY SOURCE EVALUATION 2 

TABLE 5.3·1 Summary of Analytes Detected (cont.) 
Building 700171 & Soil Saptple Analytical Results 

Location: s..tace6 Sur!aao 7 

Depth (fMt): 0.5 2 0.5 2 2 

Sample 10: 9-4B71806$L 9-4B71807SL 9'B71812Sl IMB71S1OSL 94871811SL 

Lab Code: K94638&OO6 K948386-01l7 K946431~ 1<94&431.001 K94&431-002 

o..le Collected: 101'12/94 101'12)94 10113/94 1011319-4 1011319-4 

Compound I R ... id.ntiool RBC 

I I P.troleum Hydrocarbons (mgIKg) 

GRO none NO NO NO NO I NO 

ORO I none 108 24 Q2 198 345 

TPH I none 70 45 150 51JO 1 • .00 

Organochlorine PHticld ... (mgJKg) i 
~4··OOO I 2.7 NO NO NO NO NO 

4,4'-OOT I 1.9 0.25 NO om 0.01 0.02 

4,4'·OOE I 1.9 0.01 NO NO NO NO 

PoIych\ori .... _ Biphenyls (PCes) {mglKgl 

Arodor1260 I none NO NO 0.2 NO NO 

Volatile Organic Compounds (l'QIKg) 

Acetone 7.600.000 NO NO NO NO NO 

~oII.Iene 16.000,000 NO 6 5 NO NO 

T etmchloroethene (PCE) 12,000 NO NO NO NO NO 

Total Xylenes 160,000,000 S 6 NO NO I NO 

TotIIllHtals (mgIKg) 

ADenic 0.37 7 II 1 1 I 7 
Barium 5,500 53 61 53 52 I 53 
Chromium 390 26 22 35 I 27 I 27 
Lead none 15 9 8 i 7 ! 7 

Nickel 1,600 33 I 29 35 I 33 
, 

37 j 

FOOTNOTES: NO = NOf>.4etedB<l at 11'10 me1nOCI ~ _ (MRL). (See ..... Buriao1g 700171S ~ fc.- MRL ..aoue •. ) 
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and do not necessarily represent the maximum extent of contamination or future changes in ( 
contaminant concentrations, and 3) only one exposure pathway was considered (soil ingestion); 
although this pathway usually yields the most conservative results, other pathways may also 

be important. 

The drum storage area at Building 7001718 is in a developed area consisting of a metal storage 
building on a gravel pad. Access is restricted to the area by a fence and locked gate. 
Surrounding land uses are generally industrial in nature, with railroad tracks west Of the site. 

There is a second-growth forest approximately 500 feet south of the building. There are no 

surface water bodies within 0.5 mile. 

5.3.4.1 Compounds of Potential Concern 

A summary of the COPCs is presented in Table 5.3-2. These compounds include PCBs, 
insecticides (4,4'-DDT), and arsenic. All of these compounds are carcinogens. 

Table 5.3-2. Compounds of Potential Concern 
Building 7001718 

Type Source Carcinogens 

Polydllorinated biphenyls (PCB) Transformer oil Total PCBs 

Polydllorinated diphenyl alkanes Insecticides 4-4'-DDT 

Metalsl Background soil Arsenic 

Based on the background metals statistics evaluation in Appendix A. some metals were not included in the semi· 
quantitative risk assessment because they were not statistically significant from background concentrations. 

All other target analytes were either 1) not detected, 2) below 1/10th of the RBG for residential 
soil, or 3) not statistically different from the background sample population (metals only). As 
shown by Table 4~1, however, RBGs are not available for some compounds. These 

compounds were included in the semi-quantitative risk assessment only when they were 

detected in a site-related sample. In addition, a list of compounds that were not detected at 

detection limits exceeding current risk-based concentrations is provided in Table 5.3-3. Most 

of these compounds were identified in the Work Plan (ENSR 1994) but require special 
analytical services to achieve reporting limits below RBGs. During the RifFS, Table 5.3-3 

should be reviewed to determine if the likelihood that the compound is present warrants the use 

of special analytical services. 
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Table 5.3~3 Compounds Not Detected at Reporting Limits 
Exceeding Current Risk~Based Concentrations, Building 718 

Compound Matrix 
Maximum Detection Risk-Based 

Limit Concentration 
Aldrin Soil 0.04 mg/Kg 0.038 mg/Kg 
Toxaphene Soil 0.7 mg/Kg 0.58 mg/Kg 
Vinyl Chloride Soil 500 J-Ig/Kg 340 Ilg/Kg 
1,2~Dibromoethane (EDB) Soil 2000 J-I91Kg 7.5 J-Ig/Kg 
1,2,3-Trichloropropane Soil 500 J-Ig/Kg 91 J-IglKg 
1,2-0ibromo-3-chloropropane (DeCP) Soil 2000 J-I9/Kg _ 460 J-Ig/Kg 
Note: Some detection limits are elevated due to analytical interference. See the Building 718 Appendix for a complete list 

of detection limits 
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As described in Section 5.3.4.4, the toxicity of petroleum hydrocarbons cannot be evaluated ( 
using bulk hydrocarbon measurements (GRO, ORO, and TPH). As a result, these data were 
not included in the semi-quantitative risk assessment. 

5.3.4.2 Sources, Transport Mechanisms, Exposure Pathways, and 
Receptors 

Sources, transport mechanisms, exposure pathways, and receptors (elements of a Conceptual 
Site Model) are shown on Figure 5.3-4. As discussed previously, the primary source is the 
drum accumulation area. Secondary sources include contaminated surface and subsurface 
soil. It is not known whether groundwater or surface waters have been impacted. 

Potential transport mechanisms include surface water transport, leaching and groundwater 
transport, and volatilization. Within the air phase, volatile COPCs may disperse in the 
atmosphere or accumulate in enclosed spaces. However, no volatile copes were detected 
at concentrations exceeding 1/1 Oth of the RBe for residential soil. Concentrations of nonvolatile 
COPCs in airborne dust are not expected to be of concern in the atmosphere (see Appendix 
A, Section A.5). 

Surface water transport is not expected to be significant, since the surrounding topography is (-
relatively flat and no surface water bodies are present within 0.5 mile of the site. Leaching is 
not expected to be significant since all of the COPCs are relatively insoluble in water. 

Depending on the future land use, potential receptors may include residents, occupational 
workers, and construction workers. Ecological receptors inctude terrestrial plants, mammals., 
and avian species. 

5.3.4.3 Exposure Assessment 

A preliminary exposure assessment was performed for the soil ingestion pathway. Soil 
exposures via ingestion generally result in greater chemical uptake than dermal contact, 
inhalation, or recreation use. Accordingly, this pathway was selected to determine if soil 
exposures represent a significant human heC!lth risk. If human health risks via soil ingestion 
are significantly below the acceptable risk threshold, then combined health risks from other 
exposure pathways are probably within acceptable limits. However, if human health risks via 
soil ingestion are close to the acceptable risk threshold, then other exposure pathways should 
be evaluated as part of a baseline risk assessment. 
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Soil exposures were calculated using default exposure factors for residential and 
commercial/industrial receptors (EPA 1995a). These exposure factors reflect individuals with 
the highest chronic exposure for noncarcinogens and the highest cumulative exposure for 

carcinogens. For example, exposures to noncarcinogens are calculated assuming childhood 
exposure only, whereas exposures to carcinogens are calculated assuming combined childhood 
and adult exposure. A list of the exposure factors and equations is provided in Appendix A. 

Exposure concentrations in soil were calculated as the 95 percent UCL of the average 
concentration of all samples analyzed from a particular medium (surface or subsurface soil). 
If the compound was not detected, one-half of the reporting limit was used to calculate the 95 

percent UCL. This approach is consistent with EPA guidance (EPA 1991, 1992). 

5.3.4.4 Toxicity Assessment 

Dose-response factors were obtained from EPA (1995a). These factors were obtained from: 

1) EPA's Integrated Risk Information System (current as of January 1, 1995), 
2) EPA's Health Effects Assessment Summary Tables (current through March 1994), 
3) The Superfund Health Risk Technical Support Center, and 

4) Other EPA sources. 

Although provisional dose response factors have been developed for JP-4, JP-5, gasoline, and 
diesel fuel (EPA 1992b), these values are not appropriate for this evaluation. These values are 
based on fresh petroleum products and do not accurately represent the composition, and 
therefore the toxicity, of weathered petroleum products. They have not been subjected to 
rigorous peer review and are not routinely used, even by EPA, in risk assessment. As a result, 
bulk hydrocarbon measurements (GRO, ORO, and TPH) were not included in the semi

quantitative risk assessment. 

5.3.4.5 Human Health Risk Characterization 

The following sections summarize potential human health risks via soil ingestion. As described 
above, soil exposures via ingestion generally result in greater chemical uptake than dermal 
contact, inhalation, or recreation use. Accordingly, if hUman health risks via soil ingestion are 
Significantly below the acceptable risk threshold, then combined health risks from other 
exposure pathways are probably within acceptable limits. However, if hUman health risks via 
soil ingestion are close to the acceptable risk threshold, then other exposure pathways may 
need to be evaluated as part of a baseline risk assessment. 

~J6....4:30 

Recycled Paper 5.3-9 
October 1996 



QUO 0025535 

QUO PRELIMINARY SOURCE EVALUATION 2 FINAL 

Human Health Risks 

Carcinogenic risks for the soil ingestion pathway are summarized on Table 5.3-4. A breakdown 
of risk calculations for each pathway and receptor are presented in Appendix A. 

Noncarcinogenic risks were not evaluated, sin~~ ~II _ noncarcinogenic compounds were either 
1) not detected, 2) below 1/10th of the RBC for residential soil, or 3) not statistically different 

from the background sample population (metals only). 

Table 5.3-4. Carcinogenic Risks for Soil Ingestion 
Building 7001718 

Carcinogenic Risk 
Pathway 

Residential Occupational 

Surface Soil 2.9 x 10-8 3.4 X 10.7 

Subsurface Soil 6.1 x 10-8 7.1 x 10.11 

Total Risk 9.0 x 10-8 3.4 X 10.7 

Using residential exposure factors, the excess lifetime carcinogenic risk for soil ingestion 
exceeds the lower benchmark of 1 x 10-8 listed in the NCP. As a result, exposures via 
inhalation and dermal contact may also be evaluated. Nearly all of the carcinogenic risk is 
associated with PCBs. A very small fraction of the total risk is associated with 4,4'-DDT. 

Using the occupational exposure factors, the excess lifetime carcinogenic risk for soil ingestion 
does not exceed the lower benchmark of 1 x 10--6 listed in the NCP. 

As described in Section 5.3.4.4, risks associated with bulk hydrocarbon measurements (GRO, 
DRO, and TPH) could not be evaluated. During the RIIFS, an effort may be made to evaluate 
the transport, fate, and toxicity of petroleum hydrocarbons in surface and subsurface soil. 

5.3.4.6 Ecological Risk Characterization 

Quantitative assessment of ecological risks can be performed at the organism, population, or 
ecosystem level. Although ecosystem-level effects may be the most important, effects testing 
and modeling are rarely performed due to a number of practical considerations (Suter 1993). 

~ 
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Quantification of population-level effects, such as reproductive potential, is important to maintain 
species populations, whereas assessment of organism-level effects evaluates the risk to 

individual organisms. 

Chemicals can be evaluated as single compounds or as mixtures. Methods for evaluating the 
toxicity of mixtures requires knowledge regarding the sites and modes of action of individual 
compounds. Unlike for human health risk assessment, these methods have not been 
standardized, and there is some debate regarding the most appropriate approach. 

If potential exposure pathways and receptors are present, ecological assessment begins with 
identification of the compounds of potential concern. This can be done in a similar fashion as 
for human health risk assessment, using ecological RBCs. Ecological RBCs may include 
toxicity benchmarks, sediment quality criteria, or other regulatory criteria. One set of criteria 
in common use provides benchmark concentrations for eight representative" mammalian species 

and nine avian species (Opresko et al. 1994). Although benchmark concentrations are 
provided for 76 chemicals, toxicity benchmarks are not available for many target analytes. 
Also, the benchmarks are provided as concentrations in food, requiring evaluation of plant 
uptake and other routes of dietary exposure. Due to the large number of analytes measured 
at Building 700n18, ecological RBCs were not compiled as part of this project. 

Potential receptors at Building 700n18 include terrestrial and avian species at a variety of 
trophic levels. The most highly exposed species include those with a small home range and 
small body weight to food consumption ratio (e.g., mice and resident songbirds). However, 
other less exposed species may warrant evaluation based on their susceptibility to particular 
chemicals (e.g., reproductive effects of 4,4'-DDT in raptors). 

As part of the RifFS, ecological RBCs may be identified for representative terrestrial and avian 
species. Compounds of potential concern may be selected- based on a comparison of 
ecological RBCs with measured concentrations. At this point, the appropriate risk quantitation 
methods and measurement endpoints may be selected. 

5.3.5 Findings and Conclusions 

Although risks associated with noncarcinogenic compounds are below the estimated threshold 
for adverse effects, the excess lifetime carcinogenic risk for soil ingestion using residential 
exposures exceeds the lower benchmark of 1 x 10.0 listed in the NCP. Nearly all of the risk 
is associated with PCBs. A very small fraction of the total excess lifetime cancer risk is 
associated with 4,4'-DDT. 

SIJOO.036...43O 
Recycled Paper 5.3-11 

Odober 1996 



QUO 0025537 

QUO PRELIMINARY SOURCE EVAlUATION 2 FINAL 

The semi-quantitative risk assessment was performed using exposure assumptions that may ( 
not be appropriate for the site (e.g., residential use). In addition, the extent of contamination 
and the dynamic state of soil contamination plumes (expanding, degrading, or steady-state) 
have not been evaluated. The exposure assumptions, compounds of potential concern, future 
land use, and contaminant fate and transport may be re-evaluated for inc/usion in a baseline 
risk assessment, if required. In addition, ecological receptors, RBCs, risk quantitation methods, 
and measurement endpoints may be identified for inclusion in a baseline ecological risk 

assessment. 
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5.4 Building 704 

5.4.1 Site History 

Building 704 and the surrounding parking area are used for storage and maintenance of U.S. 

Army Directorate of Public Works (PW) vehicles and heavy equipment (Figure 5.4-1). At the 

time of an Army inspection conducted in 1990, containers holding various wastes and unused 

petroleum products were stored in an approximately 85-by-85-foot area in the northeast comer 

of the Building 704 parking area. The AEHA performed a characterization of the drum 

contents, and the results indicated that waste paint, brake fluid, lubricating oil, gasoline, diesel, 

kerosene, mineral spirits, fuel oil, JP-4, ballast water, alcohols, chlorinated solvents, and other 

flammable liquids were stored in this location. All containers were removed from the site in 

1991. 

5.4.2 Field Investigation 

The objectives of the PSE2 investigation at Building 704 were to assess the potential release 
of contaminants from the drum storage area; to evaluate the locations of potentially impacted 

soils; and to evaluate possible downward migration of contaminants from surface spills. 

Surface samples were collected at eight locations within the 85-by-85-foot investigation area 

(Figure 5.4-2). Samples were collected at 6 inches and 2 feet bgs in areas with visible staining 

and at 12 inches and 2.5 feet in areas not visibly stained. At surface sample 1, a band of 

asphalt was observed at 6 inches bgs, and at 2 feet bgs a strong hydrocarbon odor was noted. 

Samples were shipped to the laboratory for analysis, and analytical results were obtained within 

2 weeks. Upon receipt of the preliminary analytical data, the results were evaluated to assess 

the potentially impacted areas for further investigation. 

Two 20-foot borings were located based on preliminary data adjacent to surface samples 1 and 
8. Subsurface material at boring AP-3509 (Appendix E) included sandy gravel and gravel. At 
boring AP-3510, subsurface material consisted of sandy gravel until a clayey silt was 

encountered at approximately 19 feet bgs. 

All OVM readings from field samples were below 6 ppm. 

Based on the soil boring logs, a cross section of the investigation area is presented in Figure 

5.4-3. 
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5.4.3 Analytical Results 

A total of 34 samples, including four blind duplicate samples and three QA samples, were 
shipped to the laboratory for analysis. All samples at Building 704 were analyzed for TRPH, 
GRO, ORO, VOCs, PCBs/organochlorine pesticides, ethylene glycol, and metals. Analytes 
above the MRLs are shown in Table 5.4-1. A complete summary of analytical data for Building 
704 is presented in Appendix E. 

In addition, two samples from each 20-foot boring were sent to the USACE NPD laboratory for 
geotechnical testing, including Atterburg limits, grain size distribution, and percent moisture 
content. Results from the soil geotechnical analyses are presented in Appendix E. 

The laboratory quality control checks indicate that the analytical data are within acceptable 
criteria ranges, with the exceptions noted in the USACE NPD laboratory's CQAR (ENSR 1995). 
More detailed qualifications and exceptions are noted in the USACE NPD Laboratory's CQAR 
and ENSR QASR located in Volumes I through III of Analytical Data for PSE2 OUD (ENSR 
1995). 

In general the following qualifications apply to the data: 

( 

• The pesticide/PCB data for samples 94B70401 SL through -18SL should be considered ( 
high estimates due to high laboratory control (LC) recoveries. 

• Low levels of selenium may not have been detected if present in the associated 
samples due to a low matrix spike recovery. 

5.4.4 Semi-Quantitative Risk Assessment 

As described in Section 4.2, a semi-quantitative risk assessment was performed for this site. 
The risk assessment is considered semi-quantitative because: 1) potential risks to ecological 
receptors were not evaluated, 2) the exposures evaluated reflect the available analytical data 
and do not necessarily represent the maximum extent of contamination or future changes in 
contaminant concentrations, and 3) only one exposure pathway was considered (soil ingestion); 
although this pathway usually yields the most conservative results, other pathways may also 
be important. 
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TABLE 5.4-1 Summary of Analytes Detected 
Building 704 Soil Sample Analytical Results 

l,.oeatiOn: SBAP3509 

Depth (feet); 0-4 0-4 4-a 9-11 

SunpMIO: 94B70419Sl 94B70420Sl 94B70421Sl 94B70422SL 

Lab Cod .. : K946936-001 1G46936-002 JG46936..OO3 K946936-004 

Oat .. Colr.cted: 11/~ 11/~ 11'~ 11/~ 

Compound Residential RaC 

P_troleurn Hydrocarbons (rng/Kg) 

GRO none NO NO NO NO 

ORO none NO NO NO NO 

TPti none NO 16 NO NO 

Organochlorine Pestlcld .. (mg/Kg) 

•.• ·-000 2..7 NO NO NO NO 

4.4··OOT 1.9 0.04 0.02 O.OS NO 

4 •• ·-OOE 1.9 NO NO NO NO 

Chionlan .. 0 •• 9 NO NO <0.3 NO 

Volatile Organic Compounds (jIgIKg) 

Acetone 7,800.000 NO NO 69 60 

Toluene 16.000,000 NO NO NO NO 

Tetnchl""",thene (pCE) 12,000 NO NO NO NO 

Total Xylene,. 160.000.000 NO NO NO NO 

Toul M"u.1s (mgIKg) 

ArMn;" 0.37 10 S • 18 

Barium 5.500 36 28 30 2S 

Chromium 390 28 30 23 17 

Lead none 10 6 5 6 

Nickel 1.600 -48 .7 50 25 

FOOTNOTES: NO = Non--deIe<:ted III !he method ~ _ [MRl). (See lhe ~ 704 Append:< 1tIr IoIRL values.) 
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TABLE 5.4-1 Summary of Analytes Detected (cont) 
Building 704 Soil Sample Analytical Results 

Location: SB AP 3510 

Depth (teet): 0-4 4-8 4-8 9-11 

Sample 10: ~B70425Sl 94B70426Sl ~70427Sl ~B70428Sl 

L..1IbCod.: K947QOO.()()1 J<9.47()()o'oo2 K9470Q0.003 K947()()(l.OO4 

Date Collected; 11fl194 11"194 11n194 11"194 

Compound ~ Residential RaC 

PetrQleum Hydn:>carbons (mgIKg) 

GRO none 5 NO NO NO 

ORO l\OOe 270 33 27 14 

TPH none 190 16 20 NO 

Organochlorine Pestlcid ... (mgIKg) 

4,4'-000 2.7 0.01 NO NO NO 

4,4'.()OT 1.9 0.02 NO NO NO 

4,4'·00E 1.9 NO NO NO NO 

Chlonlane 0.49 NO NO NO NO 

Volatile Org.nlc Compounds (lIg1Kgl 

AceIone 7,800,000 88 NO NO NO 

Toluene 16.000,000 NO NO NO NO 

Telr.Jc:hloroelhene (peE) 12,000 NO NO NO NO 

Total XyleMs 160,000,000 NO NO e NO 

Total Metal. (mgIKg) 

!Arsenic 0.37 ·5 5 B 5 

Barium 5,500 77 47 53 55 

Chromium 390 37 28 31 36 

lead none 13 7 7 7 

Nid<el 1.600 4B 35 3B 35 

FOOTNOTES: NO - Non--detec:Ied allhe IMIhod reporrir!g IIfTit (MRl~ (See tne 8uiI<ing 7a. Appendix for MRl_.) 
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TABLE 5.4-1 Summary of Analytes Detected (cont) 

Building 704 Soil Sample Analytical Results 

LocatIon: Surface 1 Sutface2 

o.pth (fMt): 0.5 2 1 2.5 

Sample 10: 9-4B700404Sl 94B70405St. 94870408St. 94870409Sl. 

Lab Cod.: K946366--004 K946J66.OO5 K94836&OO8 K946366-009 

Oat.C~: 10111$ 10111194 10111194 10111194 

Compound I RS3idenu.I RBC -

Petroleum Hydrocarbons (rnglKg) 

GRO none 11 NO NO NO 

ORO none 1.-454 293 NO 133 

TPH none 1,600 650 500 .0100 

OrgilnochIQrin. P ... tlcIdH (mg/Kg) 

4,.'-000 2.7 O.D8J 0.02J NO O.03J 

4,4'-OOT 1.9 0.19J O.03J NO O.58J 

.,.'-OOE 1.9 <0.05 NO NO O.05J 

ChlOI'dane 0 .• 9 <0.5 NO NO NO 

Volatile Organic Compound. ((.Ig/Kg) 

Acetone 7,800.000 NO NO NO NO 

Tolullne 16,000,000 12 NO NO NO 

Tenct\1oc<>ethene (peE) 12.000 NO NO NO NO 

Total Xylenes 160.000.000 12 NO NO NO 

Total Metals (mgIKg) 

Ar.Ienic 0.37 8 6 B 9 

Barium 5,500 109 55 80 60 

Chromium 390 24 .cQ 26 41 

Lead none 85 17 23 I 18 

Nickel 1,600 28 42 36 48 

fOOlNOTES: NO = NcJn..d8Ie<1e4 at \he ..- repor1ing IirM (l,lRL). (See '1M B<oI<ling 704 "PI-ldi:<!of' MRL values.) 

J = Value is considered an--. 

QUO 0025547 

FINAL 

P8rt3af5 

Surface 3 

0.5 2 
&4B70413Sl 94B70414$t. 

K94636&013 f<9.46366.014 

1an1194 10111$ 

NO NO 

372 291 

680 360 

O_05J 0.02J 

0.67 J 0.28J 

0.01J NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

7 '8 

.7 « 
31 30 

18 13 
.cQ 38 

" "' Le" tMn. MIIy1iCa/ ~ IInMt ha$ -. ~ due Ie maUix _<MlInCeS or sample requiring dilution. 
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TABLE 5.4-1 Summary of Analytes Detected (cont) 
Building 704 Soil Sample Analytical Results 

QUO 0025548 

FINAL 

PatUof5 

Loo:atlon: Surface <I Surtace 5 

o.pth (tNt): 0.5 2 2 0.5 2 

Sample 10: 9-4870<110SL 94B70<111SL 94870<112SL 9487().406SL 94870<107SL 
LabCodr. KS46366-010 K946366-011 KS4a366.012 K94a366-OO6 K9046366-007 

Data Collecl8d: 10111J9.4 10111194 10111194 10111J94 10111194 

Compound I Re"idential RBC 

Petroleum Hyd"",art>ons (mg/Kg) 

GRQ nooe NO NO NO NO NO 

ORO none 50 22 <11 53 53 

TPH none <130 160 132 310 290 

o.v .. n~hlor1n. Putlc:ldes (mgIXg) 

<1.<1'-000 2.7 0.0<1 J am J 0.Q1 J O.08J 0.0<1 J 

<I,<I'·OOT 1.9 O.52J 0.17 J 0.16 J 1.5<1 J 0.61 J 

<I.<I'-ooe 1.9 NO NO NO O.09J O.03J 

Chlordane 0.<19 NO NO NO NO NO 

Vo .. tile Organic Compounds (Jlg/Kg) 

Acetone 7.800,000 NO NO NO NO NO 

Toluene 16.000,000 5 NO NO 8 NO 

T elJachloroethene (peE) 12.000 NO NO NO NO NO 

Total Xyfenes 160,000.000 NO 6 NO 9 NO 

Total MeUls (mg/Kg) 

Arsenic 0.37 e 12 12 7 a 
Barium 5,500 92 -45 -42 n -47 

Chromium 390 36 34 28 36 28 

Lead none 28 12 8 29 16 

Nickel 1.600 <10 048 ""' ""' 31 

FOOTNOTES: NO - N0n-d6teaec:1 at the mettIod mponing Io'Iit (MRl). (See the ~ 704 Appendix [or MRL val"" •. ) 

J - Value i. considered "" eo1imatB. 
< - Less than. AnoIy1ic:aI ~ IirTit ha$ been _ due '" matrix ~ 0< ~e teqUiting dilution. 
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TABLE 5.4-1 Summary of Analytes Detected (cont.) 
Building 704 Soil Sample Analytical Results 

LocatIoII: Sumoce6 Surface 7 

Depth (f",,): 1 1 2.5 1 2.5 
Sample 10: 94870401SL 94B70<402Sl 94B70400SL 90487G415SL 90487G416Sl 

LlbCocU: K946366-001 K9-46366-OO2 K946366-OO3 K9oIS366-015 K946368-016 

Oat. Collected: 1011119<4 10111194 10111JS.4 10111194 10111194 

Compound I Residential RaC 

Petroh.um Hydrocarbon" (mg/Kg) 

GRO none NO NO NO NO NO 

ORO none 442 473 20 501 103 

TPH none 850 730 22 370 310 

Organoehlorine Puticides (mg/Kg) 

4.4'·000 2.7 O.04J O.D2J NO D.OSJ D.02J 

4.4·-OOT 1.9 D.46J OZTJ D.02J D.44J 0.31J 

4.4·-OOE 1.9 NO NO NO O.D2J NO 

Chlordane 0.49 NO NO NO O.2J 0.4J 

Volatile Organic Compounds {JIglKg) --

Acetone 7.800,000 NO NO NO NO NO 

Toluene 16,000,000 NO NO NO NO NO 

T elJachloloethen" (peE) 12.000 NO NO NO NO 6 
Total Xylenes 160,000,000 NO NO NO NO NO 

Totol Metal" (mglKg) 

Arsenic.: 0.37 6 8 6 7 8 

Barium 5,500 79 76 39 60 68 

Chromium 390 33 32 Z6 31 29 

Lead nona 48 60 9 26 2B 

Nickel 1,600 3B 30\ I 33 30\ 36 

FOOTNOTES; ND'" Non-detec:led at !he metnod n!pCI<1ing Iimt (J.\Rl.).. (See \he B<.ilding 704 Appendix for MRL 'taIun,) 

J " Val"" ~ c:onsidentd ., estirnoIe. 
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Pat\5of5 

Surface 8 

0.5 '2 
9487G417SL 94B70418SL 

K946366-017 K946366-019 
10111/94 10111194 

NO NO 

89 28 

200 71 

D.OSJ ~.OS 

1.12J D.67J 

0.07J ~.OS 

2.3J 2.5 J 

NO NO 

NO NO 

NO NO 

NO ND 

8 6 

89 53 
36 32 

36 15 

26 36 

< "Lu.,; 1han. Analytical rup::!I1ing !mit /laS been -.ned duo to rnmx interfe(ences or sampI<I ~ dilution. 
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Building 704 is located in a developed area, consisting of a maintenance building on a cleared ( 
gravel staging area. Surrounding land uses are generally industrial in nature, with railroad 

tracks on the west side of the site. A second-growth forest is located approximately 1,000 feet 

south of the site. There are no surface water bodies within 0.5 mile. 

5.4.4.1 Compounds of Potential Concern 

A summary of the COPCs is presented in Table 5.4-2. These compounds include insecticides 

(4,4'-DDT and chlordane) and metals (arsenic). All of these compounds are carcinogens. 

Table 5.4-2. Compounds of Potential Concern 
Building 704 

Type Source Carcinogens 

Polychlorinated diphenyl alkanes Insecticides 44'-DDT 

Chlorinated cydodienes Insecticides Chlordane 

Metals' Background soil Arsenic 

Based on the background metals statistics evaluation in Appendix A. some metals were not induded in the semi
quantitative risk assessment because they were not statistically significant from background concentrations. 

All other target analytes were either 1) not detected, 2) below 1/10th of the RBC for residential 

soil, or 3) not statistically different from the background sample population (metals only). As 

shown by Table 4-1, however, RBCs are not available for some compounds. These 

compounds were included in the semi-quantitative risk assessment only when they were 

detected in a site-related sample. In addition, a list of compounds that were not detected at 
detection limits exceeding current risk-based concentrations is provided in Table 5.4-3. Most 
of these compounds were identified in the Work Plan (ENSR 1994) but require special 

analytical services to achieve reporting limits below RBCs. During the RIIFS, Table 5.4-3 

should be reviewed to determine if the likelihood that the compound is present warrants the use 
of special analytical services. 

As described in Section 5.4.4.4, the toxicity of petroleum hydrocarbons cannot be evaluated 

using bulk hydrocarbon measurements (GRO, ORO, and TPH). As a result, these data were 
not included in the semi-quantitative risk assessment. 
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Table 5.4~3 Compounds Not Detected at Detection Limits 
Exceeding Current Risk~Based Concentrations, Building 704 

Compound Matrix 
Maximum Detection Risk-Based 

Limit Concentration 
Aldrin Soil 0.05 mg/Kg 0.038 mg/Kg 
Dieldrin Soil 0.05 mgiKg 0.04 mg/Kg 
Toxaphene Soil 2 mg/Kg 0.58 mg/Kg 
Chlordane Soil 0.5 mg/Kg 0.49 mg/Kg 
1,2-Dibromoethane (EDB) Soil 20 ~g/Kg 7.5 ~g/Kg 
Note: Some detection limits are elevated due to analytical interference. See the Building 704 Appendix for a complete list 

of detection limits 
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5.4.4.2 Sources, Transport Mechanisms, Exposure Pathways, and ( 
Receptors 

Sources, transport mechanisms, exposure pathways, and receptors (elements of a Conceptual 
Site Model) are shown on Figure 5.4-4. As discussed previously, the primary source is the 
drum storage area. Secondary sources include contaminated surface and subsurface soil. It 
is not known whether groundwater or surface waters have been impacted. 

Potential transport mechanisms include surface water transport, leaching and groundwater 
transport, and volatilization. Within the air phase, volatile COPCs may disperse in the 
atmosphere or accumulate in enclosed spaces. However, no volatile COPCs were detected 
at concentrations exceeding 1/1 Oth of the RBC for residential soil. Concentrations of nonvolatile 
COPCs in airborne dust are not expected to be of concern in the atmosphere (see Appendix 

A, Section A.5). 

Surface water transport is not expected to be significant since the surrounding topography is 
relatively flat and no surface water bodies are present within 0.5 mile of the site. Leaching is 
not expected to be significant since all of the COPCs are relatively insoluble in water. 

Depending on the future land use, potential receptors may include residents, occupational 
workers, and construction workers. Ecological receptors include terrestrial plants, mammals, ( 
and avian species. 

5.4.4.3 Exposure Assessment 

A preliminary exposure assessment was performed for the soil ingestion pathway. Soil 
exposures via ingestion generally result in greater chemical uptake than dermal contact, 
inhalation, or recreation use. Accordingly, this pathway was selected to determine if soil 

exposures represent a significant human health risk. If human health risks via soil ingestion 
are significantly below the acceptable risk threshold, then combined health risks from other 
exposure pathways are probably within acceptable limits. However, if human health risks via 
soil ingestion are close to the acceptable risk threshold, then other exposure pathways should 
be evaluated as part of the baseline risk assessment. 

Soil exposures were calculated using default exposure factors for residential and 
commercial/industrial receptors (EPA 1995a). These exposure factors reflect individuals with 
the highest chronic exposure for noncarcinogens and the highest cumulative exposure for 
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carcinogens. For example, exposures to noncarcinogens are calculated assuming childhood 
exposure only, whereas exposures to carcinogens are calculated assuming combined childhood 
and adult exposure. A list of the exposure factors and equations is provided in Appendix A 

Exposure concentrations in soil were calculated as the 95 percent UCL of the average 
concentration of all samples analyzed from a particular medium (surface or subsurface soil). 
If the compound was not detected, one-half of the reporting limit was used to calculate the 95 
percent UCL. This approach is consistent with EPA guidance (EPA 1991, 1992). 

5.4.4.4 Toxicity Assessment 

Dose-response factors were obtained from EPA (1995a). These factors were obtained from: 

1) EPA's Integrated Risk Information System (current as of JanuarY 1, 1995), 
2) EPA's Health Effects Assessment Summary Tables (current through March 1994), 
3) The Superfund Health Risk Technical Support Center, and 
4) Other EPA sources. 

Although provisional dose response factors have been developed for JP-4, JP-5, gasoline, and 
diesel fuel (EPA 1992b), these values are not appropriate for this evaluation. These values are 
based on fresh petroleum products and do not accurately represent the composition, and 
therefore the toxicity, of weathered petroleum products. They have not been subjected to 
rigorous ,peer review and are not routinely used, even by EPA, in risk assessment. As a result, 
bulk hydrocarbon measurements (GRO, ORO, and TPH) were not included in the semi
quantitative risk assessment. 

5.4.4.5 Human Health Risk Characterization 

The following sections summarize potential human health risks via soil ingestion. As described 
above, soil exposures via ingestion generally result in greater chemical uptake than dermal 
contact, inhalation, or recreation use. Accordingly, if human health risks via soil ingestion are 
significantly below the acceptable risk threshold, then combined health risks from other 
exposure pathways are probably within acceptable limits. However, if human health risks via 
soil ingestion are close to the acceptable risk threshold, then other exposure pathways may 
need to be evaluated as part of the baseline risk assessment. 
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Human Health Risks 

Carcinogenic risks for the soil ingestion pathway are summarized on Table 5.4-4. A breakdown 
of risk calculations for each pathway and receptor are presented in Appendix A. 

Noncarcinogenic risks were not evaluated, since all noncarcinogenic compounds were either 
1) not detected, 2) below 1/10th of the RBC for residential soil, or 3) not statistically different 
from the background sample population (metals only). 

Table 5.4-4. Carcinogenic Risks for Soil Ingestion 
Building 704 

Carcinogenic Risk 
Pathway 

Residential Occupational 

Surface Soil 9.2 x 10.7 1.0 X 10-7 

Subsurface Soil 4.3 x 10-8 5.1 X 10-9 

Total Risk 9.6 x 10-7 1.1 x 10-7 

Using both residential and occupational exposure factors, the excess lifetime carcinogenic risk 
for soil ingestion does not exceed the lower benchmark of 1 x 10-8 listed in the NCP. As 
described in Section 5.4.4.4, risks associated with bulk hydrocarbon measurements (GRO, 
ORO, and TPH) could not be evaluated. During the RIIFS, an effort may be made to evaluate 
the transport, fate, and toxicity of petroleum hydrocarbons in surface and subsurface soil. 

5.4.4.6 Ecological Risk Characterization 

Quantitative assessment of ecological risks can be performed at the organism, population, or 
ecosystem level. Although ecosystem-level effects may be the most important, effects testing 
and modeling are rarely performed due to a number of practical considerations (Suter 1993). 
Quantification of population-level effects, such as reproductive potential, is important to maintain 
species populations, whereas assessment of organism-level effects evaluates the risk to 
individual organisms. 
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Chemicals can be evaluated as single compounds or as mixtures. Methods for evaluating the 
toxicity of mixtures requires knowledge regarding the sites and modes of action of individual 
compounds. Unlike for human health risk assessment, these methods have not been 
standardized, and there is some debate regarding the most appropriate approach. 

If potential exposure pathways and receptors are present, ecological assessment begins with 
identification of the compounds of potential concern. This can be done in a similar fashion as 
for human health risk assessment, using ecological RBCs. Ecological RBCs may include 
toxicity benchmarks, sediment quality criteria, or other regulatory criteria. One set of criteria 
in common use provides benchmark concentrations for eight representative mammalian species 
and nine avian species (Opresko et al. 1994). Although benchmark concentrations are 
provided for 76 chemicals, toxicity benchmarks are not available for many target analytes. 
Also, the benchmarks are provided as concentrations in food, requiring evaluation of plant 
uptake and other routes of dietary exposure. Due to the large number of analytes measured 
at Building 704, ecological RBCs were not compiled as part of this project. 

Potential receptors at Building 704 include terrestrial and avian species at a variety of trophic 
levels. The most highly exposed species include those with a small home range and small 
body weight to food consumption ratio (e.g., mice and resident songbirds). However, other less 
exposed species may warrant evaluation based on their susceptibility to particular chemicals 
(e.g., reproductive effects of 4,4'-ODT in raptors). 

As part of the RifFS, ecological RBCs may be identified for representative terrestrial and avian 
species. Compounds of potential concern may be selected based on a comparison of 
ecological RBCs with measured concentrations. At this point, the appropriate risk quantitation 
methods and measurement endpoints may be selected. 

5.4.5 Findings and Conclusions 

The risks associated with and noncarcinogenic compounds are below the estimated threshold 
for adverse effects, and the excess lifetime carcinogenic risk for soil ingestion does not exceed 
the lower benchmark of 1 x 10-6 listed in the NCP. 

The semi-quantitative risk assessment was performed using exposure assumptions that may 
not be appropriate for the site (e.g., residential use). In addition, the extent of contamination 
and the dynamic state of soil contamination (expanding, degrading, or steady-state) have not 
been evaluated. The exposure assumptions, compounds of potential concern, future land use, 
and contaminant fate and transport may be re-evaluated for inclusion in a baseline risk 
assessment, if required. In addition, ecological receptors, RBCs, risk quantitation methods, and 
measurement endpoints may be identified for inclusion in a baseline ecological risk 
assessment. 
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5.5 Building 796 

5.5.1 Site History 

Building 796, the DOL MaintenanceNehicie and Weapons Repair Section, is used for vehicle 
and equipment maintenance Wigure 5.5-1). A Battery Shop is located within the building. At 
the Battery Shop, batteries were reportedly drained onto a stainless steel table and into a small 

aboveground tank. The acids were neutralized with sodium bicarbonate, and resulting fluids 
were tested for pH with litmus paper. When the fluids were adequately neutralized, they were 
discharged via a floor drain to a UST (SAIC 1990). The UST location has not yet been defined 
but is reportedly located approximately 100 feet from the Battery Shop. Site drawings show a 
floor drain connected to the sanitary sewer. If there was a UST connected to the acid 

. neutralization system, it would probably have been located along the former storm sewer line. 
The UST system was in operation until 1980 when the acids were reportedly discharged to a 
log crib located outside the shop. The crib was removed in approximately 1985, and the floor 
drain was reconnected to the storm drain. In 1993, the floor drain was connected to an 

oil/water separator. 

The old acid disposal lines and surrounding soils were reportedly removed after 1981 (they 
were likely removed in 1985 after the system was shut down). When removed, the pipe was 
reportedly no longer structurally sound. The depth of the excavation immediately adjacent to 
the building was 8 feet. 

An oil/water separator is located on the east side of the facility, approximately 20 feet from the 
Battery Shop. The oil/water separator visually appears to be in good condition and has 
apparently been added to the facility within the last several years. The oil/water separator 
reportedly backs up on occasion, overflowing various parts of the system. Past leaks could 

possibly have impacted the area investigated. 

No previous investigations have been conducted at the Battery Shop site. Potential 
contaminants of concern include metals, VOCs, GRO, DRO, SVOCs, ethylene glycol, and 
PCBs. 

5.5.2 Field Investigation 

The objectives of the PSE2 investigation at Building 796 are to evaluate the potential presence 
of contaminants in subsurface soils near the former storm sewer line, to evaluate the potential 
presence of contaminants below the former floor drain and sewer line in the Battery Shop, and 
to assess the potential release of contaminants to groundwater. 
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The investigation was to include four soil borings and one monitoring well. The soil boring sites ( 
were selected based on the previously reported locations for the storm sewer line and the 
former log crib. The first two borings were to have been located inside the Battery Shop. The 
next two borings were located immediately outsid.e the Battery Shop; one in the location of the 
former log crib, and the other over the former storm sewer line. 

The two borings inside the shop were finished as shallow subsurface samples because the 
interior dimensions of the Battery Shop precluded the use of the drilling rig. These former 
borings were advanced via a bobcat-mounted auger and hand excavation to a maximum 
practical depth of 48 inches bgs. An electric jackhammer was used to break through the 12-
inch deep concrete floor. The remaining depth was achieved by a combination of hand-held 
shovels and an auger attachment on a bobcat. Large cobbles, rebar, and cast iron piping were 
encountered during the sampling of these two bOrings. 

Sample location 1, inside the Battery Shop, was 15 feet from the center of the bay door. One 
sample was collected from a depth of 32 to 40 inches bgs. The field team encountered a large 
boulder at 12 to 34 inches bgs and a 4-inch diameter cast iron pipe at 34 inches bgs, which 
precluded the advancement of this boring beyond 40 inches bgs. The sample collected had 
an observed GVM reading of 0.0 ppm. 

Sample location 2, inside the Battery Shop, was 30 feet from the center of the bay door. Two ( 
samples were collected at depths of 32 to 36 inches bgs and 48 inches bgs. Rebar was 
encountered, which precluded the advancement of this boring beyond 48 inches bgs. The 
DVM readings for these two samples were 1.7 ppm and 0.0 ppm, respectively. Boreholes 1 
and 2 were backfilled to grade with excavated materials, and concrete patches were placed 
over the disturbed floor areas. The concrete patches were merged with surrounding concrete 
by extending rebar from the existing concrete into the area to be patched. 

The soils encountered at the borings inside the building were generally described as sandy 
gravel.including large cobbles. 

All samples from the first two borings were analyzed for the entire list of parameters selected 
for this site: TRPH, GRO, ORO, VOCs, SVOCs, PCBs/organochlorine pesticides, ethylene 
glycol, sulfate, metals, oxygen reduction potential (Redox), and soil pH. 

Boring AP-3511 (Appendix F) was advanced to 18 feet bgs outside the Battery Shop, over the 
former log crib site, and 15 feet northeast of the center of the bay door. Recovery of soil in the 
split-spoon sampler was consistently low; therefore, a field decision was made to prioritize the 
parameters to be analyzed. Continuous sampling was conducted from 0 to 9 feet bgs to collect 
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the first sample for GRO, VOC, and ethylene glycol analyses. The next sample was collected 
at 10 to 12 feet bgs for GRO, VOCs, ethylene glycol, metals, and sulfate analyses. The third 
sample was collected at 12 to 14 feet bgs for TRPH, ORO, SVOCs, PCBs/organochlorine 
pesticides, sulfate, metals, and Redox analyses. The next two samples for this boring were 
collected at 14 to 16 feet bgs and 16 to 18 feet bgs for analyses of the entire list of parameters. 
The last sample was also tested for Atterburg limits, percent moisture content, and grain size 

distribution. 

Soils were generally described as silty sand to 14 feet bgs and sandy gravel to 17 feet bgs. 
Throughout this boring, there were no odors detected. The samples collected at 12 to 14 feet 
bgs, 14 to 16 feet bgs, and 16 to 18 feet bgs contained light-yellow colored silt mixed 

throughout the core. The last sample collected also contained a light-gray silt mixed throughout 

the core. 

Boring AP-3512 was advanced to.19 feet bgs outside the building and 150 feet east from the 
center of the bay door. The boring was located over the former storm sewer line. A steam line 
was encountered at 6 feet bgs, and the location was moved west 5 feet and redrilled. The 
samples from this boring were analyzed for the entire list of parameters. Geotechnical testing 
for Atterburg limits, percent moisture content, and grain size distribution was performed on the 
samples collected at 5 to 7 bgs and 15 to 17 feet bgs. 

Soils were described as silty sand to 9 feet bgs and sandy gravel to 16.5 feet bgs. There·were 
no odors observed throughout the boring, and only slight orange staining was encountered at 
17 feet, which was attributed to iron oxide. 

Monitoring well AP-3513 was located adjacent to Boring AP-3511 (Figure 5.5-2). The borehole 
was advanced to 18 feet bgs before the first sample was collected. Bentonite slurry from the 
completion of boring AP-3511 was observed on the outside of the split-spoon sampler at 19.4 
feet bgs. The first sample was analyzed for the entire list of parameters. The second sampling 
location. at a depth of 28 to 29.8 feet bgs, yielded low recovery of soil in the first sampler, 
therefore a second sampler was advanced. The samples collected at 28 to 29.8 feet bgs and 
38 to 39.8 feet bgs were analyzed for all parameters. The subsequent sample yielded 
extremely low recovery of soils; therefore soils were analyzed for fewer parameters (GRO, 
VOGs, and ethylene glycol). Sufficient recovery of soil was obtained in the sampler at 58 to 
59.9 feet bgs to analyze for the full list of parameters. The following sample, at a depth of 68 
to 68.7 feet bgs, again provided low recovery; soils for this sample were analyzed for GRO and 
ethylene glycol only. The last sample obtained, 80 to 81.1 feet bgs, was analyzed for GRO, 
ORO, VOCs, SVOCs, PCBs/organochlorine pesticides, ethylene glycol, sulfate, metals, Redox, 
and soil pH. Groundwater was encountered at a depth of 87.9 feet bgs, and the well was 
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advanced to a total depth of 91.5 feet bgs. The borehole was completed as a monitoring well (,' 
in accordance with the work plan. The well was screened at an intelVal of 3.6 feet below water ,. 
level and 6.4 feet above water level. Sand was added to a depth of 78.4 feet bgs and capped 
with an 8A-foot-thick bentonite seaL The well was then grouted to the surface. 

The soils encountered at the borings outside the building were generally described as silty, 
sandy gravel to a depth of 89 feet bgs where saturated silty mud was encountered. 

Monitoring well AP-3513 was developed according to the work plan. The well was sampled 
and the water was analyzed for the entire list of parameters. There were no unusual odors or 

coloration noticed while sampling. 

Based on the soil boring logs from Building 796, a cross section of the investigation area is 
shown in Figure 5.5-3. 

5.5.3 Analytical Results 

A total of 33 soil samples, including six blind duplicates and five QA samples, were collected. 
One groundwater sample, including a blind duplicate and QA sample, was also collected. Trip 
blanks were shipped with the water samples. Analytes above the MRLs are shown in Tables 
5.5-1 and 5.5-2. A complete summary of all analytical data from Building 796 is shown in 
Appendix F. 

In addition, samples from the soil borings were sent to USAGE NPD Laboratory for 
geotechnical testing, including Atterburg limits, grain size distribution, and percent moisture 
content. Results from the soil geotechnical analysis are presented in Appendix F. 

The laboratory quality control checks indicate that the analytical data are within acceptable 
criteria ranges, with the exceptions noted in the USACE NPD laboratory's GQAR and ENSR 
QASR located in Volumes I through 11/ of Analytical Data for PSE2 OUD (ENSR 1995). 

The following deficiencies were noted in the data: 

• Based on a low out-of-control VaG surrogate recovery, the soil VOG data of sample 
94879627SL should be considered low estimates. 

( 
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LocllIon: 
S B mpt. O. plh: (1.9' 

Slmpt.l0: 9<i B79600S L 
Lib Code: K94689l-ooS 

Dill Colilcted: 10125194 

(;~mpou~ I Rnldtndlll RBe 

p.lroteum Hydroclrbon. (mglKg) 
ORO none NA 
TPH I none NA 

Drvlnochlotln. P .. llcld .. (mglKgj 
M'·DDT I 1.9 NA 

Vol,Hle DIlI,nlc Compound. (llplKul 
Acetone 1,600,000 NO 
Chlorolonn 100,000 NO 
Carbon Te 1n!Ic!11 orlde 4,900 NO 
Trlc!1l0r0ethene (TCE) 56,000 NO 
Toluene 16,000,000 NO 
TolalXylenn 160,000,000 NO 
1 ,2,4-Tr1c!1I~nlen .. 760,000 NO 

Tolli Milltl (mgIKg) 
ArlIanlc 0.37 NA 
Balium 5,500 NA 
Chromium 390 NA 
lead none NA 
Nlchl 1,600 NA 

Olh., Anlly ... 
pH (unit,) none NA 
Redox Polenti al (mV) none NA 
[Sulfale (mgIKg) non. NA 

TABLE 5.5·1 Summary of Analytes Detected 
Building 796 Soli Sample Analytical Results 

SBAP~ 

10'·12' 12'·\4' 
9<i B1 Q0607S L 9<i B79606 S L 94B79609SL 9<1B79610SL 
K9<1669l-009 K9<l6a9l-0 1 0 K9<1669l-011 K9046a9l-0 12 

10125194 10125/9.4 HII25194 10125/94 

NA NA NO 12 
NA NA 14 21 

NA NA NO NO 

NO NO NA NA 
NO NO NA NA 
NO NO NA NA 
NO NO NA NA 
NO NO NA NA 
NO NO NA NA 
NO NO NA NA 

NA 7 7 0 
NA 59 64 M 
NA 129 46 48 
NA 351 37 H 
NA 13 25 23 

NA NA 6.60 6.91 
NA NA NA NA 
NA 200 liSO 540 

·'-".J''''V'~'': r<U' Non-<l.l~eclea alllle molllOO reporllng I,mol IMKL). \:;eo 1Il0 1IU1ld,ng ''''' "PPfI""" or Mt<L vo uo,.) 
NA • nol anllyted. 
A ,haded vol"" Indicales 1&. un exceed, tho 1& ,ldonOel rlsk bosed con<:Inlrlldon (R BC). 

QAcc\cOfAIOIMIOIlfI WJ.MEPT Ael£\ T ASl.fSJU.SI1H .01 
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16 NA 

NO NA 

NO NA 
NO NA 
NO NA 
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Locltlon: 

TABLE 5.5·1 Summary of Analytes Detected (conl) 
Building 796 5011 Sample Analytical Results 

:;11 At' 3:>1 ~ :;:; 

8.m p I. D.pth: ()'2' 7'·9' 9'·11' 15'·11' 17'·19' 32"-40" 
SlmplllD: 9oIB70014SL 901 B79610 SL 94B796I7SL 94B111818SL 94 B71l619SL 94B1960ISL 94B79602SL 
lib Codl: K94 689l-002 K946693·004 K948893-005 K946693-000 K946693'{)()7 K9465204.001 K9465Z4·oo2 

D.1I Colltcl.d: 10125J9.4 lOI25J9.4 10125194 10125194 1012519-4 10118J9.4 10I18J9.4 

"ompouna I Rnldlndl.! RBC 

P,trol,um Hvdroclrbonl!mgll<lIl 
ORO none ND NA ND ND ND 364 302 
TPH nono 950 NO ND ND NO 240 730 

0'V.nochlorln. P .. Ucldu (mgll<liI) 
4,4'·ODT I 1,0 0.01 NA ND NO NO NA NA 

Vol.lll. Org.nlc Compoundl (1I1111<1I) 
Acolone 7,600,000 NO NO NO 85 83 NO 55 
Chlorolorm 100,000 NO NO NO NO NO NO ND 
Carb on Telrachlorlde 4,900 NO NO NO NO NO NO NO 
T nchloroe !hene (Ie E) 58,000 NO NO NO NO NO NO ND 
Toluene 16,000,000 NO NO NO NO NO ND NO 
Total Xylene. 160,000,000 NO NO NO NO NO 5 NO 
j ,2,4-TJichiorolle .aene 700,000 NO NO NO NO NO 20 25 

Tolll M.III. (mgJl(lI) 
Anenlc 0.37 10 e e 6 12 6 1 
Banum 5,500 55 33 40 40 44 52 56 
Chromium 390 37 25 30 28 29 37 37 
Lead none 10 5 II e /I 45 164 
Nld'J,1 1,600 51 32 48 26 42 52 56 

Olh., Anlly ... 
pH (unll.) none 7.47 7.11 1.40 7.05 7,19 4.73 5.2 
R o<IaK Polentiel (mV) none NA NA NA NA NA 290 270 
su nlte (mllll<g) none 5.2 37 10 9.9 8,3 2100 3500 
-vu ""u , C~: I'lu' NOIHlolOCloa.llflO molflOO IOpDl1 nlll,mIIIMHL), I""" lfIOIIU>lO'rlg liIIl AppOOOIX lor Mill vaIUBI.) 
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J • V.lue II con.,de/ed .n .. tim.te, 
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A wiled volUllndleale. f8luit exceeds IhI r.lldenllot risk b •• ad conconlrllUOil {RBC), 
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Locltlon: 
Simpl, Dlpth: 18'·10' 

SlmplllO: 9-4B79820SL 
lib Codl: K904 77 5 7·002 

DI" Collectld: 121l~ 

omp.ound Rnldln<1111 Rae 

Petrollum Hydroe I rho nl (molKo I 
ORO I none NO 
TPH none 28 

Olllinochlorlni PIIUcld .. (mplKgI 
4,4'·00T I 1,9 NO 

Vola til, DIlI_nle C omp.oun d I (1lIlIKg) 
Ace lone 7,600,000 NO 
Chloroloml 100,000 NO 
Carbon Te IrIIchloride 4,900 NO 
Trlchloroelhene (TCE) 58,000 NO 
Toluene 16,000,000 NO 
Tollli Xylene. 160,000,000 NO 
1,2,4-TrichlorobenuM 760.000 NO 

Tolal Mlta r. (molKg) 
Arsenic 0,37 6 
Barium 5,500 56 
Chrc>mlum 390 ~ 

Lead none 5 
Nlck,,1 l,eoo 33 

othuAnllYlu 
pH (unllll) none 7.16 
Redol( Polenti H' (mV) none 220 
5ullate (mg/Kg) none 2TO 
'UV' NUl ~:;, NU. OO-<l •• CIeO e: 1M mornoo ,.po 

NA • nol analyzed . 
J • V.IUI II c:on.ldere<l an estimate, 

TABLE 5,5-1 Summary of Analytes Detected (cont.) 
Building 796 5011 Sample Analytical Results 

MWAt'3~13 

26'·28,8' 39'·39,8' ~8'-49.5 

9-4B79621SL 904 B 7 9622SL 904 879&23 SL 904 87982~S L 
K9-47757.()()I K94 77 5 7.Q03 K904 7757'()(w K904 77 97·00 1 
121I~ 12112/94 121I~ 1211319<4 

18 16 NO NA 
~6 52 II NA 

NO NO NO NA 

NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 

4 4 • NA 
64 72 51 NA 
~ 38 22 NA 
6 II 5 NA 

65 Il-4 33 NA 

7.31 7,23 7.16 NA 
230 200 220 NA 
150 170 110 NA 

ng ,mtltMt(L/, (:SO. I tlU110'ng lilt! Ajlplna .. or MKL VI UO'.' 

UJ • Thl Inat)'ll we. not detected al the MRL, hawewr. Ihe M RL II CClmlde~ If I~)tlm.la, 
A shaded value Indlcales result .xcae-dJ Ihl ruldenU~ ~Ik bind concenlraUon R BC , ... 

~O··~9,U' 66'·BS.S' 
9~a79625SL 9048796265 L 
K9477 97·00 2 K9041797 ·003 

1211319<4 1211319<4 

33 NA 
63 NA 

NO NA 

NO NA 
NO NA 
NO NA 
NO NA 
e NA 
1~ NA 
NO NA 

11_ NA 
50 NA 
38 NA 
5 NA 

46 NA 
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TABLE 5.5-2 Summary of Analytes Detected 
BUilding 796 Groundwater Sample Analytical Results 

L.oo=alion: MW~3513 

SamplelD: 9<'819628GW 94879628GW 
ubCode: K94801+OO1 K948049-«11 

Dat. Con.et.d: 12121194 12121194 

<.ompound I R"sjd"nlial ReI; 

I P"tro"um Hydrocarbon. (lig/L) 
DRO none 199 132 
TPH none ND 0-5 

Volatll" Organle Compound. (1Jg/L) 

Chlon;.form 0.15 -4 3.4 
Cartlon T etracNotide 0.16 0] 0.8 
Toluene 150 1 0.6 

S .... ivotatll. Organle Compounds (1Jg/L) 

Bis(2-etnylh"xyI) Phlhalate ~ 4.8 NO 15 

Total M.tals (IIWL) 
ABeIIic 0.038 13 14 
Barium 2.600 323 342 
Chnxnium 180 81 99 
lead none 14 21 
Nick,,1 130 100 114 

oth.r Analys •• 
Sulfalll (mg/L) I none 32 NA 

ruu' "u,"'". "' ... ~ a.,.", maUlQQ ~r>g IUT'III (MRL). (~Vl<I ~ 
NIl ~ AnIOIysis "'" petfonnea on Ihat samp.. 

&4B19629GW 
K948049-«13 

12121194 

I 
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0.6 

3.6 
0.1 
0.8 

NO 

17 
428 
129 
26 
151 

~ 
'101" Mt(Lv_.) 

A _ ........ indicates ",SUIt ,,~. Ihe nosIdenIiai riSk based c:onc:.tI'III"I (ROC). - '"'''" .. 
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• The precision of the bis (2-ethylhexyl) phthalate data for water sample 94879628GW 
should be considered as an estimate due to the lack of submitted precision data. 

• As a result of elevated detection limits, low levels of organochlorine pesticides and 
PCBs may not have been detected in soil samples 94879601 SL and -02SL. 

5.5.4 Semi-Quantitative Risk Assessment 

As described in Section 4.2, a semi-quantitative risk assessment was conducted for this site. 
The risk assessment is considered semi-quantitative because: 1) potential risks to ecological 
receptors were not evaluated, 2) the exposures evaluated reflect the available analytical data 
and do not necessarily represent the maximum extent of contamination or future changes in 
contaminant concentrations, and 3) only one exposure pathway was considered (soil ingestion); 
although this pathway usually yields the most conservative results, other pathways may also 
be important. 

Building 796 is located in a developed area, consisting of a building and a paved parking lot. 
The building is adjacent to a road, with surface runoff into a ditch graded toward the south. 
There are no surface water bodies within 0.5 mile. 

5.5.4.1 Compounds of Potential Concern 

A summary of COPCs is presented in Table 5.5-3. These compounds include monoaromatics 
(toluene), chlorinated alkanes (carbon tetrachloride, chlorofonn), and metals (arsenic, 
chromium, and nickel). As shown in Table 5.5-3, some of these compounds are carcinogens. 

Type 

Monoaromatics 

Chlorinated alkanes 

Metals' 

Table 5.5-3. Compounds of Potential Concern 
Building 796 

Source carcinogens Noncarcinogens 

Fuels None Toluene 

Solvents Carbon tetrachloride None 
Chloroform 

Background soil; Arsenic Nickel 
fuels and oils; batteries Chromium 

Based on the background metals statistics evaluation in Appendix A, some metals were not induded in the semi
quantitative risk assessment because they were not statistically significant from background concentrations. 

5.5-9 
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All other target analytes were either 1) not detected, 2) below the RBC for tap water, 3) below ( 
1/10th of the RBC for residential soil, or4) not statistically different from the background sample ' 
population (metals only). As shown by Table 4-1, however, RBCs are not available for some 
compounds. These compounds were included in the semi-quantitative risk assessment only 
when they were detected in a site-related sample. In addition, a list of compounds that were 
not detected at detection limits exceeding current risk-based concentrations is provided in Table 
5.5-4. Most of these compounds were identified. in the Work Plan (ENSR 1994) but require 
special analytical services to achieve reporting limits below RBCs. During the RifFS, Table 5.5-
4 should be reviewed to determine if the likelihood that the compound is present warrants the 
use of special analytical services. 

As described in $ection 5.5.4.4, the toxicity of petroleum hydrocarbons cannot be evaluated 
using bulk hydrocarbon measurements (GRO, ORO, and TPH). As a result, these data were 
not included in the semi-quantitative risk assessment. 

5.5.4.2 Sources, Transport Mechanisms, Exposure Pathways, and 

Receptors 

Sources, transport mechanisms, exposure pathways, and receptors (elements of a Conceptual 

Site Model) are shown on Figure 5.5-4. As discussed previously, primary sources include an 
oil/water separator and a former acid discharge line. Secondary sources include contaminated ( 
surface soil, subsurface soil, and groundwater. It is not known whether surface waters have 

been impacted. 

Potential transport mechanisms include surface water transport, leaching and groundwater 
transport, and volatilization. Within the air phase, volatile COPCs may disperse in the 
atmosphere or accumulate in enclosed spaces. Three volatile compounds were detected 
(toluene, carbon tetrachloride, and chloroform). Concentrations of these compounds are not 
expected to be significant in atmospheric air, but may be of concern within Building 796. 
Similarly, concentrations of nonvolatile COPCs in airbome dust are not expected to be of 
concem in the atmosphere (see Appendix A, Section AS). 

Surface water transport is not expected to be Significant, since the surrounding topography is 
relatively flat, and no surface water bodies are present within 0.5 mile of the site. Leaching and 
groundwater transport has resulted in migration of toluene, chloroform, and carbon 
tetrachloride. The dynamic state of the dissolved plume (expanding, degrading, or steady 
state) is not known, but is expected to be degrading. Long-term monitoring, or leaching and 
dissolved phase transport modeling, is required to verify this conclusion. 
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Table 5.5-4 Compounds Not Detected at Detection Limits 
Exceeding Current Risk~Based Concentrations, Building 796 

Compound Matrix 
Maximum Detection Risk-Based 

Limit Concentration 
Heptachlor Water 0.04 pg/L 0.0023 j.Jg/L 
Aldrin Water 0.04 pg/L 0.004 j.Jg/L 
Heptachlor Epoxide Water 0.04 pg/L 0.0012 j.Jg/L 
Dieldrin Water 0.04 pg/L 0.0042 J,Jg/L 
Toxaphene Water 1 pg/L 0.061 j.Jg/L 
Chlordane Water 0.5 pg/L 0.052 j.Jg/L 
Vinyl Chloride Water 0.5 pg/L 0.019 j.Jg/L 
1,1·Dichloroethene Water 0.5 pg/L 0.044 j.Jg/L 
Chloroform Water 0.5 pglL 0.15 j.Jg/L 
Carbon Tetrachloride Water 0.5 pg/L 0.16 j.Jg/L 
1 ,2·Dichloroethane Water 0.5 pg/L 0.12 j.Jg/L 
Benzene Water 0.5 pg/L 0.36 J,Jg/L 
1,2-Dichloropropane Water 0.5 pg/L 0.16 j.Jg/L 
Bromodichloromethane Water 0.5 pg/L 0.17 j.Jg/L 
cis-1.3-Dichloropropene Water 0.5 pg/L 0.077 j.Jg/L 
trans-1,3-Dichloropropene Water 0.5 pg/L 0.077 j.Jg/L 
1,1,2-Trichloroethane Water 0.5 pg/L 0.19 j.Jg/L 
1,2-Dibromoethane (EDB) Water 2 pg/L 0.00075 j.Jg/L 
1,1,1,2-Tetrachloroethane Water 0.5 pg/L 0.41 j.Jg/L 
1,1,2,2-Tetrachloroethane Water 0.5 pg/L 0.052 j.Jg/L 
1 ,4-Dichlorobenzene Water 0.5 pg/L 0.44 j.Jg/L 
1.2-Dibromo-3-chloropropane (DeCP) Water 2 pg/L 0.048 j.Jg/L 
Hexachlorobutadiene Water 2 pg/L 0.14 j.Jg/L 
N-Nitrosodimethylamine Water 25 pg/L 0.0013 j.Jg/L 
Aniline Water 25 pg/L 10 j.Jg/L 
Bis(2-chloroethyl) Ether Water 10 pg/L 0.0092 j.Jg/L 
1,4-Dichlorobenzene Water 10 pg/L 0.44 j.Jg/L 
eis(2-chloroisopropyl) Ether Water 10 pg/L 0.26 J,Jg/L 
N-Nitrosodi-n-propylamine Water 10 pg/L 0.0096 IJg/L 
Hexachloroethane Water 10 pg/L 0.75 j.Jg/L 
Nitrobenzene Water 10 pg/L 3.4 j.Jg/L 
Hexachlorobutadiene Water 10 pg/L 0.14 j.Jg/L 
Hexachlorocyclopentadiene Water 10 pg/L 0.15 j.Jg/L 
2 -Nitroaniline Water 25 pgfL 2.2 j.Jg/L 
Hexachlorobenzene Water 10 pg/L 0.0066 J,Jg/L 
3.3'-Dichlorobenzidine Water 25 pg/L 0.15 j.Jg/L 
8enz(a)anthracene Water 10 pg/L 0.092 j.Jg/L 
Bis(2-ethylhexyl) Phthalate Water 10 pg/L 4.8 j.Jg/L 
Chrysene Water 10 pg/L 9.2 j.Jg/L 
Note: Some detection limits are elevated due to analytical interference. See the Building 796 Appendix for a complete list 

of detection limits 

9<JOO..036..OO 
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Table 5.5-4, cont'd. Compounds Not Detected at Detection Limits 
Exceeding Current Risk-Based Concentrations, Building 796 

Compound Matrix 
Maximum Detection Risk-Based 

Limit Concentration 
8enzo(b)f1uoranthene Water 10 pg/L 0.092 IJg/L 
8enzo(k)fluoranthene Water 10 pg/L 0.92 IJg/L 
8enzo(a)pyrene Water 10 pg/l 0.0092 }Jg/L 
Indeno(1,2,3-cd)pyrene Water 10 pg/l 0.092 1J91L 
Dibenz(a,h)anthracene Water 10 pg/l 0.0092 IJg/L 
2,4,6-Trichloropheno) Water 10 pg/L 6.1 IJg/L 
Pentachlorophenol Water 25 pg/L 0.56 IJg/L 
Arsenic Water 5 pg/L 0.038 IJg/L 
1,2-Dibromoethane (EDB) Soil 20 IJg/Kg 7.5 IJg/Kg 
N-Nitrosodimethylamine Soil 2 mg/Kg 0.013 mg/Kg 
N-Nitrosodi-n-propylamine Soil 0.3 mg/Kg 0.091 mg/Kg 
3,3'-Dichlorobenzidine Soil 2 mg/Kg 1.4 mg/Kg 
Benzo(a)pyrene Soil 0.3 mg/Kg 0.088 mg/Kg 
Dibenz(a,h)anthracene -Soil 0.3 mg/Kg 0.088 mg/Kg 
Note: Some detection limits are elevated due to analytical interference. See the Building 796 Appendix for a complete list 

of detection limits 
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Depending on the future land use, potential receptors may include residents, occupational 
workers, and construction workers. Ecological receptors include terrestrial plants, mammals, 

and avian species. 

5.5.4.3 Exposure Assessment 

A preliminary exposure assessment was performed for the soil ingestion and drinking water 
ingestion pathways. Exposures via these pathways generally result in greater chemical uptake 
than dermal contact, inhalation, or recreation use. Accordingly, these pathways were selected 
to determine if chemical exposures represent a significant human health risk. If human health 
risks via soil ingestion and drinking water ingestion are significantly below the acceptable risk 
threshold, then combined health risks from other exposure pathways are probably within 
acceptable limits. However, if human health risks via soil ingestion and drinking water ingestion 
are close to the acceptable risk threshold, then other exposure pathways should be evaluated 
as part of the baseline risk assessment. 

Exposures were calculated using default exposure factors for residential and 
commerciallindustrial receptors (EPA 1995a). These exposure factors reflect individuals with 
the highest chronic exposure for noncarcinogens and the highest cumulative exposure for 
carcinogens. For example, exposures to noncarcinogens are calculated assuming childhood 
exposure only, whereas exposures to carcinogens are calculated assuming combined childhood 
and adult exposure. A list of the exposure factors and equations is provided in Appendix A. 

Exposure concentrations in soil were calculated as the 95 percent UCl of the average 
concentration of all samples analyzed from a particular medium (surface soil, subsurface soil, 
or groundwater). If the compound was not detected, one-half of the reporting limit was used 
to calculate the 95 percent UCL. This approach is consistent with EPA guidance (EPA 1991, 

1992). 

5.5.4.4 Toxicity Assessment 

Dose-response factors were obtained from EPA (1995a). These factors were obtained from: 

1) EPA's Integrated Risk Information System (current as of January 1, 1995), 
2) EPA's Health Effects Assessment Summary Tables (current through March 1994), 
3) The Superfund Health Risk Technical Support Center, and 

4) Other EPA sources. 
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Although provisional dose response factors have been developed for JP-4, JP-5, gasoline, and 
diesel fuel (EPA 1 992b), these values are not appropriate for this evaluation. These values are 
based on fresh petroleum products and do not accurately represent the composition, and 
therefore the toxicity, of weathered petroleum products. They have not been subjected to 
rigorous peer review and are not routinely used, even by EPA, in risk assessment. As a result, 
bulk hydrocarbon measurements (GRO, ORO, and TPH) were not included in the semi
quantitative risk assessment. 

5.5.4.5 Human Health Risk Characterization 

The following sections summarize potential human health risks via soil ingestion and drinking 
water ingestion. As described previously~ __ exposures via these pathways generally result in 
greater, chemical uptake than dermal contact, inhalation, or recreation use. Accordingly, if 
human' health risks via soil ingestion and drinking water ingestion are significantly below the 
acceptable risk threshold, then combined health risks from other exposure pathways are 
probably within acceptable limits. However, if hUman health risks via soil ingestion and drinking 
water ingestion are close to the acceptable risk threshold, then other exposure pathways may 
be evaluated as part of the baseline risk assessment. 

Human Health Risks - Carcinogenic 

Carcinogenic risks for the soil ingestion and drinking water ingestion pathways are summarized 
on Table 5.5-5. Detailed risk calculations for each pathway and receptor are presented in 
Appendix A. 

Table 5.5-5. Carcinogenic Risks for Soil Ingestion 
and Drinking Water Ingestion 

Building 796 

Carcinogenic Risk 
Pathway 

Residential Occupational 

Surface Soil 2.9 x 10-10 3.4 X 10.11 

Subsurface Soil 1.5 x 10-10 1.8 x 10.11 

Groundwater (as tap 4.7 x 10"'" 2.2 X 10"'" 
water) 

Total Risk 4.7 x 10"'" 2.2 X 10"'" 
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Using residential and occupational exposure factors, the excess lifetime carcinogenic risk for 
soil/drinking water ingestion exceeds the lower benchmark of 1 x 10-6 listed in the NCP. As a 
result, exposures via inhalation and dennal contact may also be evaluated. The majority of the 
carcinogenic risk is associated with ingestion of arsenic in groundwater. It is important to note 
that it was not possible to detennine whether the arsenic levels in groundwater are within 
nonnal background ranges. If groundwater arsenic concentrations are within nonnal 
background ranges, total carcinogenic risks would fall below the 1 x 10-6 benchmark for both 
residential and occupational exposure. The soil exposures do not exceed the lower benchmark 
of 1 x 10-6 listed in the NCP. 

Human Health Risks - Noncarcinogenic 

Noncarcinogenic hazard indices for the soil ingestion and drinking water ingestion pathways 
are summarized on Table 5.5-6. Detailed risk calculations for each pathway and receptor are 

presented in Appendix A. 

Pathway 

Table 5.5-6. Hazard Indices for Soil Ingestion 
and Drinking Water Ingestion 

Building 796 

Hazard Index 

Residential Occupational 

Surface Soil Not calculated; concentrations below relevant thresholds 

Subsurface Soil Not calculated; concentrations below relevant thresholds 

Groundwater (as tap water) 0.0013 0.00096 

Total Hazard Index 0.0013 0.00096 

Using both residential and occupational exposure factors, the total hazard index for soil/drinking 
water ingestion is well below the estimated threshold for adverse effects (1.0). 

5.5.4.6 Ecological Risk Characterization 

Quantitative assessment of ecological risks can be performed at the organism, population, or 
ecosystem level. Although ecosystem-level effects may be the most important, effects testing 
and modeling are rarely perfonned due to a number of practical considerations (Suter 1993). 

5.5-15 
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Quantification of population-level effects, such as reproductive potential, is important to maintain ( 
species populations; whereas assessment of organism-level effects evaluates the risk to 
individual organisms. 

Chemicals can be evaluated as single compounds or as mixtures. Methods for evaluating the 
toxicity of mixtures requires knowledge regarding the sites and modes of action of individual 
compounds. Unlike for human health risk assessment, these methods have not been 
standardized, and there is some debate regarding the most appropriate approach. 

If potential exposure pathways and receptors are present, ecological assessment begins with 
identification of the compounds of potential concern. This can be done in a similar fashion as 
for human health risk assessment, using ecological RBCs. Ecological RBCs may include 
toxicity benchmarks, sediment quality criteria, or other regulatory criteria. One set of criteria 
in common use provides benchmark concentrations for eight representative mammalian species 
and nine avian species (Opresko et al. 1994). Although benchmark concentrations are 
provided for 76 chemicals, toxicity benchmarks are not available for many target analytes. 
Also, the benchmarks are provided as concentrations in food, requiring evaluation of plant 
uptake and other routes of dietary exposure. Due to the large number of analytes measured 
at Building 796, ecological RBCs were not compiled as part of this project. 

Potential receptors at Building 796 include terrestrial and avian species at a variety of trophic ( 
levels. The most highly exposed species include those with a small home range and small 
body weight to food consumption ratio (e.g., mice and resident songbirds). However, other less 
exposed species may warrant evaluation based on their susceptibility to particular chemicals 
(e.g., reproductive effects of 4,4'-DDT in raptors). 

As part of the RIIFS, ecological RBCs may be identified for representative terrestrial and avian 
species. Compounds of potential concern may be selected based on a comparison of 
ecological RBCs with measured concentrations. At this point, the appropriate risk quantitation 
methods and measurement endpoints may be selected. 

5.5.5 Findings and Conclusions 

The risks associated with noncarcinogenic compounds are below the estimated threshold for 
adverse effects, the excess lifetime carcinogenic risk for drinking water ingestion exceeds the 
lower benchmark of 1 x 10.0 listed in the NCP. The majority of the excess lifetime cancer risk 
is associated with arsenic in groundwater. Arsenic is assumed to be completely in its 
carcinogenic fonn and above natural background levels. The remainder of the risk is 

90()()..()36.43 
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associated with carbon tetrachloride and chloroform. However, if arsenic were eliminated as 
a compound of potential concern by comparison with background levels in groundwater, 
carcinogenic risks would also fall below the threshold for adverse effects. 

The semi-quantitative risk assessment was performed using exposure assumptions that may 
not be appropriate for the site (e.g., residential use). In addition, the extent of contamination 
and the dynamic state of soil and groundwater contamination plumes (expanding, degrading, 
or steady·state) have not been evaluated. The exposure assumptions, compounds of concern, 
future land use, and contaminant fate and transport may be re-evaluated for inclusion in a 
baseline risk assessment, if required. In addition, ecological receptors, RBGs, risk quantitation 
methods, and measurement endpoints may be identified for inclusion in a baseline ecological 

risk assessment. 
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5.6 Building 955 

5.6.1 Site History 

QUO 0025585 

FINAL 

This site was the location of a former sludge bin that was used as a transfer area for petroleum 
wastes (Figure 5.6-1). The bin reportedly consisted of a storage tank that had been split 
lengthwise. Waste liquids containing water and some solids were transported to this area from 
various base sources and allowed to separate by gravity. When wastes settled, they were 
segregated into water, liquid petroleum compounds, and sludge. Water was pumped from the 
bin and disposed. Liquid petroleum was pumped to railroad tanker cars and transported to Fort 
Wainwright for energy recovery. Sludges were shoveled into drums and disposed off ·site. 

Potential COPCs associated with the sludge bin include petroleum hydrocarbons, fuels, 
kerosene, VQCs, SVOCs, PCBs, ethylene glycol, metals, herbicides, and pesticides. 

In March 1993, the USACE conducted a geotechnical investigation of soils near the former 
sludge bin. Subsurface soil samples indicated the presence of petroleum hydrocarbons, VOCs, 
herbicides, and pesticides. 

The focus of this investigation is the original sludge bin described above; however, at least two 
other sludge bins and possibly three have been in use or are scheduled to be used at the site. 
Building 955 was reportedly built over one of the additional sludge bins. It has been described 
as a storage tank split lengthwise. In addition, a new sludge bin and building were constructed 
in 1990 and became operational in 1994. 

5.6.2 Field Investigation 

The objective of the PSE2 investigation at Building 955 was to evaluate the potential presence 
of contaminants in subsurface soils at the suspected location of the former sludge bin. 
Groundwater was not investigated at this site because the location of the former grease pit was 
poorly documented and the intent of the PSE2 was to identify specific contaminants in the soil. 
A groundwater investigation, if necessary, could be included as part of an RI. 

The investigation involved collecting subsurface soil samples from four 20-foot soil borings 
(Figure 5.6-2). The locations for the borings were selected based on review of aerial 
photographs (dated May 1974). The first boring was centered in a dark stained area identified 
on the photographs, and subsequent boring locations were based on the expected spread of 
potential contamination within an area of approximately 20 square feet. Aerial photography was 
used because the entire site had been regraded and a fresh layer of gravel had been applied. 
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Boring AP-3514 (Appendix G) was advanced to 20 feet bgs. The soils encountered in the first ( 
6 inches bgs were consistent with gravelly fill. A black staining was observed in the first . 

sample taken at 0 to 2 feet bgs. Soil encountered to a depth of 10 feet bgs was described as 
sandy gravel with a slight amount of silt. Gravel with some sand was observed at 10 to 12 feet 
bgs. Silty sand with some gravel was observed at 12 to 18 feet bgs. The last sample was 
taken at 18 to 20 feet bgs, and the soils were described as gravel with some sand. A slight 
hydrocarbon odor was observed near the top of boring. The odor became stronger as the 

depth increased. QVM readings ranged from 32.5 ppm near the surface to 260 ppm at 14 feet 

bgs. 

Boring AP-::3515 was advanced to 20 feet bgs. Sand with some gravel was observed to 20 feet 
bgs. A slight orange staining was observed in the sample taken at 6 to 8 feet bgs and 
determined to be iron oxidation. No odors were observed in this boring. 

Boring AP-3516 was advanced to 20 feet bgs. Sand with some gravel was observed to a depth 

of 12 feet bgs. Sandy gravel was observed at 12 to 16 feet bgs. A 12-inch layer of black peat 
was observed at 16 feet bgs. The soils were described as sand with some gravel from 16.5 
to 20 feet bgs. A slight orange staining was again observed at a depth of 13 feet bgs and 
attributed to iron oxidation. There were no odors observed throughout this boring. OVM 
readings ranged from 0.2 ppm to 2.3 ppm. 

Boring AP-3517 was advanced to 20 feet bgs. Sandy gravel fill was described from the 
samples at 0 to 2, 2 to 4, and 8 to 10 feet bgs. The soil from 10 to 20 feet bgs was described 
as sand with some gravel. A slight orange staining was observed at a depth of 14 feet bgs. 
There were no odors observed at this boring. OVM readings ranged from 0.2 ppm to 2.3 ppm. 

Based on soil boring logs, a cross section of the investigation area is presented in Figure 5.6-3. 

5.6.3 Analytical Results 

A total of 20 samples, including two blind duplicates and two QA samples, were collected. 
Samples were analyzed for TRPH, GRO, ORO, VOCs, PCBs/organochlorine pesticides, 
chlorinated herbicides, SVOCs, ethylene glycol, and metals. Analytes above the MRLs are 
shown in Table 5.6-1. A complete summary of analytical data for Building 955 is presented in 
Appendix G. 

In addition, eight samples, generally two from each boring, were sent to the USACE NPO 
laboratory for geotechnical testing, including Atterburg limits, grain size distribution, and percent 

moisture content. Results from the soil geotechnical analyses are provided in Appendix G. 
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GRO Moe NO 
ORO none 16 
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TABLE 5,6-1 Summary of Analytes Detected (cont.) 
Building 9555011 Sample Analytical Results 
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The laboratory quality control checks indicate that the analytical data are within acceptable 
criteria ranges, with the exceptions noted in the USAGE NPD laboratory's CQAR and ENSR 
QASR located in Volumes I through III of Analytical Data for PSE2 QUO (ENSR 1995). 

• The data results for barium and lead for samples 94B95510SL to -18SL should be 
considered estimates due to out-of-control sample duplicate RPD results. 

5.6.4 Semi-Quantitative Risk Assessment 

As described in Section 4.2, a semi-quantitative risk assessment was performed for this site. 
The risk assessment is considered semi-quantitative because: 1) potential risks to ecological 
receptors were not evaluated, 2) the exposures evaluated reflect the available analytical data 
and do not necessarily represent the maximum extent of contamination or future changes in 
contaminant concentrations, and 3) only one exposure pathway was considered (soil ingestion); 
although this pathway usually yields the most conservative results, other pathways may also 

be important. 

Building 955 is located in a developed area of the main cantonment. The area of investigation 
is in a gravel pad staging area. Surrounding land uses are industrial in nature with railroad 
tracks on the east side of the site. A second-growth forest lies approximately 100 feet south 
of the site. There is no surface water bodies within 0.5 mile. 

5.6.4.1 Compounds of Potential Concern 

A summary of the GOPGs is presented in Table 5.6-2. These compounds include insecticides 
(4,4'-DDT, 4,4'-DDE) and arsenic. All of these compounds are carcinogens. 

Table 5.6-2. Compounds of Potential Concern 
Building 955 

Type Source Carcinogens 

PolychlOrinated diphenyl alkanes Insectiddes 4-4'-DDT 
4,4'-DDE 

Metals1 Background soil Arsenic 

Based on the. background metals statistics evaluation in Append"!x A. some metals were not induded in the semi
quantitative risk assessment because they were not statistically Significant from background concentrations. 

5.6-5 
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All other target analytes were either 1) not detected, 2) below 1/10th of the RBC for residential ( 
soil, or 3) not statistically different from the background sample population (metals only). As . 
shown by Table 4-1, however, RBCs are not available for some compounds. These 
compounds were included in the semi-quantitative risk assessment only when they were 
detected in a site-related sample. In addition, a list of compounds that were not detected at 
detection limits exceeding current risk-based concentrations is provided in Table 5.6-3. Most 
of these compounds were identified in the Work Plan (ENSR 1994) but require special 
analytical services to achieve reporting limits below RBCs. During the RIIFS, Table 5.6-3 
should be reviewed to determine if the likelihood that the compound is present warrants the use 
of special analytical services. 

As described in Section 5.6.4.4, the toxicity of petroleum hydrocarbons cannot be evaluated 
using bulk hydrocarbon measurements (GRO, ORO, and TPH). As a result, these data were 
not included in the semi-quantitative risk assessment. 

5.6.4.2 Sources, Transport Mechanisms, Exposure Pathways, and 

Receptors 

Sources, transport mechanisms, exposure pathways, and receptors (elements of a Conceptual 
Site Model) are shown on Figure 5.6-4. As discussed previously, the primary source is the 
sludge binlUST area. Secondary sources include contaminated surface and subsurface soil. 
It is not known whether groundwater or surface waters have been impacted. 

Potential transport mechanisms include surface water transport, leaching and groundwater 
transport, and volatilization. Within the air phase, volatile COPCs may disperse in the 
atmosphere or accumulate in enclosed spaces. However, no volatile COPCs were detected 
at concentrations exceeding 1/1 Oth of the RBC for residential soil. Concentrations of nonvolatile 
COPCs in airborne dust are not expected to be of concern in the atmosphere (see Appendix 
A, Section A5). 

Surface water transport is not expected to be significant, since the surrounding topography is 
relatively flat, and no surface water bodies are present within 0.5 mile of the site. Leaching is 
not expected to be significant, since all of the COPCs are relatively insoluble in water. 

Depending on the future land use, potential receptors may include residents, occupational 
workers, and construction workers. Ecological receptors include terrestrial plants, mammals, 
and avian species. 
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Table 5.6·3 Compounds Not Detected at Detection Limits 
Exceeding Current Risk·Based Concentrations, Building 955 

Maximum Detection Risk·Based 

FINAL 

Compound Matrix 
Limit Concentration 

Toxaphene Soil 14 mg/Kg 0.58 mg/Kg 
Chlordane Soil 5 mg/Kg 0.49 mg/Kg 
Aroclor 1254 Soil 3 mg/Kg 1.6 mg/Kg 
Vinyl Chloride Soil 1400 ~glKg 340 ~g/Kg 
1,1-Dichloroethene Soil 1400 ~glKg 1100 J,Jg/Kg 
1,2-Dibromoethane (EDB) Soil 5400 ~g/Kg 7.5 ~g/Kg 
1,2,3-Trichloropropane Soil 1400 ~g/Kg 91 ~g/Kg 
1,2-Dibromo-3-chloropropane (DSCP) Soil 5400 ~g/Kg 460 ~g/Kg 
N-Nitrosodimethylamine Soil 10 mg/Kg 0.013 mg/Kg 
Bis(2-chloroethyl) Ether Soil 1.5 mg/Kg 0.58 mg/Kg 
N-Nitrosodi-n-propylamine Soil 1.5 mg/Kg 0.091 mg/Kg 
2-Nitroaniline Soil 10 mg/Kg 4.7 mg/Kg 
Hexachlorobenzene Soil 1.5 mg/Kg 0.4 mg/Kg 
3,3'-Dichlorobenzidine Soil 10 mg/Kg 1.4 mg/Kg 
Benz( a) anthracene Soil 1.5 mglKg 0.88 mg/Kg 
Benzo(b )f1uoranthene Soil 1.5 mg/Kg 0.88 mg/Kg 
Benzo(a)pyrene Soil 1.5 mg/Kg 0.088 mg/Kg 
Indeno(1,2,3-cd)pyrene Soil 1.5 mg/Kg 0.88 mg/Kg 
Dibenz( a, h)anthracene Soil 1.5 mg/Kg 0.088 mg/Kg 
Pentachlorophenol Soil 10 mg/Kg 5.3 mg/Kg 
Note: Some detection limits are elevated due to analytical interference. See the Building 955 Appendix for a complete list 

of detection limits 

9000-0:36-(30 

Recycled Pap<!r 5.6-7 
October 1996 



QUD 0025592 

QUO PRELIMINARY SOURCE EVALUATION 2 FINAL 

5.6.4.3 Exposure Assessment 

A preliminary exposure assessment was performed for the soil ingestion pathway. Soil 
exposures via ingestion generally result in greater chemical uptake than dermal contact, 
inhalation, or recreation use. Accordingly, this pathway was selected to determine if soil 
exposures represent a significant human health risk. If human health risks via soil ingestion 
are significantly below the acceptable risk threshold, then combined health risks from other 
exposure pathways are probably within acceptable limits. However, if human health risks via 
soil ingestion are close to the acceptable risk threshold, then other exposure pathways should 
be evaluated as part of the baseline risk assessment. 

Soil exposures were calculated using default exposure factors for residential and 
commercial/industrial receptors (EPA 1995a). These exposure factors reflect individuals with 
the highest 'chronic exposure for noncarcinogens and the highest cumulative exposure for 
carcinogens. For example, exposures to noncarcinogens are calculated assuming childhood 
exposure only, whereas exposures to carcinogens are calculated assuming combined childhood 
and adult exposure. A list of the exposure factors and equations is provided in Appendix A. 

Exposure concentrations in soil were calculated as the 95 percent UCL of the average 
concentration of all samples analyzed from a particular medium (surface or subsurface soil). 

( 

If the compound was not detected, one-half of the reporting limit was used to calculate the 95 ( 
percent UCL. This approach is consistent with EPA guidance (EPA 1991, 1992). 

5.6.4.4 Toxicity Assessment 

Dose-response factors were obtained from EPA (1995a). These factors were obtained from: 

1) EPA's Integrated Risk Information System (current as of January 1, 1995), 
2} EPA's Health Effects Assessment Summary Tables (current through March 1994), 
3) The 'Superfund Health Risk Technical Support Center, and 
4) Other EPA sources. 

Although provisional dose response factors have been developed for JP-4, JP-5, gasoline, and 
diesel fuel (EPA 1992b), these values are not appropriate forthis evaluation. These values are 
based on fresh petroleum products and do not accurately represent the composition, and 
therefore the toxicity, of weathered petroleum products. They have not been subjected to 
rigorous peer review and are not routinely used, even by EPA, in risk assessment. As a result, 
bulk hydrocarbon measurements (GRO, ORO, and TPH) were not included in the semi
quantitative risk assessment. 
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5.6.4.5 Human Health Risk Characterization 

The following sections summarize potential human health risks via soil ingestion. As described 
above, soil exposures via ingestion generally result in greater chemical uptake than dermal 
contact, inhalation, or recreation use. Accordingly, if human health risks via soil ingestion are 
significantly below the acceptable risk threshold, then combined health risks from other 
exposure pathways are probably within acceptable limits. However, if human health risks via 
soil ingestion are close to the acceptable risk threshold, then other exposure pathways may 
need to be evaluated as part of the baseline risk assessment. 

Human Health Risks 

Carcinogenic risks for the soil ingestion pathway are summarized on Table 5.6-4. A breakdown 
of risk calculations for each pathway and receptor are presented in Appendix A. 

Noncarcinogenic risks were not evaluated, since all noncarcinogenic compounds were either 
1) not detected, 2) below 1/10th of the RBC for residential soil, or 3) not statistically different 

from the background sample population (metals only). 

Table 5.6-4. Carcinogenic Risks for Soil Ingestion 
Building 955 

Carcinogenic Risk 
Pathway 

Residential Occupational 

Surface Soil 1.5 x 10.5 1.7 x 10-6 

Subsurface Soil 7.0 x 10.9 8.1 X 10.10 

Total Risk 1.5 x 10.5 1.7 X 10-6 

Using both residential and occupational exposure factors, the excess lifetime cancer risk for soil 
ingestion exceeds the lower benchmark of 1 x 10-6 listed in the NCP. As a result, exposures 
via inhalation and dermal contact may also be evaluated. The risk is associated with 4,4'-DDT 
and 4,4'-DDE. 
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5.6.4.6 Ecological Risk Characterization 

Quantitative assessment of ecological risks can be performed at the organism, population, or 
ecosystem level. Although ecosystem-level effects may be the most important, effects testing 
and modeling are rarely performed due to a number of practical considerations (Suter 1993). 
Quantification of population-level effects, such as reproductive potential, is important to maintain 
species populations, whereas assessment of organism-level effects evaluates the risk to 
individual organisms. 

Chemicals can be evaluated as single compounds or as mixtures. Methods for evaluating the 
toxicity of mixtures requires knowledge regarding the site~ and modes of action of individual 
compounds. . Unlike for human health risk assessment, these methods have not been 
standardized, and there is some debate regarding the most appropriate approach. 

( 

If potential exposure pathways and receptors are present, ecological assessment begins with 
identification of the compounds of potential concern. This can be done in a similar fashion as 
for human health risk assessment, using ecological RBCs. Ecological RBCs may include 
toxicity benchmarks, sediment quality criteria, or other regulatory criteria. One set of criteria 
in common use provides benchmark concentrations for eight representative mammalian species 
and nine avian species (Qpresko et al. 1994). Although benchmark concentrations are 
provided for 76 chemicals, toxicity benchmarks are not available for many target analytes. (. 
Also, the benchmarks are provided as concentrations in food, requiring evaluation of plant 
uptake and other routes of dietary exposure. Due to the large number of analytes measured 
at Building 955, ecological RBGs were not compiled as part of this project 

Potential receptors at Building 955 include terrestrial and avian species at a variety of trophic 
levels. The most highly exposed species include those with a small home range and small 
body weight to food consumption ratio (e.g., mice and resident songbirds). However, other less 
exposed species may warrant evaluation based on their susceptibility to particular chemicals 
(e.g., reproductive effects of 4,4'-DDT in raptors). 

As part of the RifFS, ecological RBCs may be identified for representative terrestrial and avian 
species. Compounds of potential concern may be selected based on a comparison of 
ecological RBCs with measured concentrations. At this point, the appropriate risk quantitation 
methods and measurement endpoints may be selected. 
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5.6.5 Findings and Conclusions 

Although risks associated with noncarcinogenic compounds are below the estimated threshold 
for adverse effects, the excess lifetime carcinogenic risk for soil ingestion exceeds the lower 
benchmark of 1 x 1 O~ listed in the NCP. The carcinogenic risk is associated with 4,4'-ODT and 

4,4'-DDE. 

The semi-quantitative risk assessment was performed using exposure assumptions that may 
not be appropriate for the site (e.g., residential use). In addition, the extent of contamination 
and the dynamic state of soil contamination plumes (expanding, degrading, or steady-state) 
have not been evaluated. The exposure assumptions, compounds of potential concern, future 
land use, and contaminant fate and transport may be re-evaluated for inclusion in a baseline 
risk assessment, if required. In addition, ecological receptors, RBCs, risk quantitation methods, 
and measurement endpoints may be identified for inclusion in a baseline ecological risk 

assessment. 
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5.7 Dust Palliative 

5.7.1 Site History 

Road oiling using waste oils has historically been conducted to maintain gravel roads and 
parking areas at Fort Richardson. No previous investigations of gravel roads or parking lots 
have been conducted at the base. 

Petroleum hydrocarbons, PCBs, and metals are potential contaminants of concern. In addition, 
herbicides and pesticides were routinely used in the past for vegetation and insect control along 

roadways. 

The study area consists of three roadways and one gravel parking lot (Figure 5.7-1): 

• A 1-mile unpaved section of UC 5497 between Roosevelt Road to the north and the 
tum off to the water reservoir to the south. This section is also known as the road to 
Otter Lake. 

• Roosevelt Road east of the Alaska Railroad right of way. 

• UC 5997 (Davis Highway) between Sixth Street and Roosevelt Road. 

• The east side parking lot at Building 796. 

5.7.2 Field Investigation 

The objectives of the investigation at the Dust Palliative sites were to qualitatively evaluate the 
impact of road oiling over a large area. Groundwater was not investigated because the intent 
of the PSE2 was to identify specific contaminants impacting soils in the Dust Palliative site. A 
groundwater investigation, if necessary, could be included as part of an RI. 

Three composite samples were collected from each of the four locations (Figures 5.7.2a and 
5.7-2b). Each composite sample consisted offourgrab samples. Grab samples were collected 
from a depth of 18 inches bgs. Equal volumes of each set of four grab samples were mixed 
in a stainless steel bowl to make one composite sample. The samples were then placed in 
appropriate sample containers. 
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The samples from Roosevelt Road east of the Alaska Railroad right of way and the 1 mile ( 
unpaved section of Roosevelt Road to Otter Lake were collected using a power auger to drill --
18 inches bgs. Along the roadways, samples were collected from the shoulders and drainage 
ditches to minimize conflicts with traffic. In the parking lot at Building 796, sample locations 
were selected to obtain a representative sample of the area. At UC 5997 and the parking lot 
of Building 796, the power auger was unable to penetrate the frozen ground, and a drill rig was 
necessary to advance the shallow borings (samples were collected in late October). 

OVM readings from field composite samples from Roosevelt Road east of the Alaska Railroad 
right of way ranged from 7.0 ppm to 18.0 ppm. At UC 5497, OVM readings were 44 ppm and 
55 ppm. At Building 796 and UC 5997, OVM readings ranged from 0.8 ppm to 2.5 ppm. 

5.7.3 Analytical Results 

A total of 16 composite samples, including two blind duplicates and two QA samples, were 
collected and analyzed from the Dust Palliative areas. Each sample was tested for TRPH, 
PCBs/organochlorine pesticides, chlorinated herbicides, SVOCs, and metals. Analytes 
detected above the MRLs are shown in Table 5.7-1. A complete summary of analytical data 
is presented in Appendix H. 

The laboratory quality control checks indicate that the analytical data are within acceptable ( 
criteria ranges, with the exceptions noted in the USACE NPD laboratory's CQAR and ENSR 
QASR located in Volumes I through 111 of Analytical Data for PSE2 OUO (ENSR 1995). 

• Low levels of SVOC analytes may not have been detected if present in sample 
940UST13SL. 

• The data of lead and chromium in samples 94DUST09SL through -15SL should be 
considered low estimates. 

5.7.4 Semi-Quantitative Risk Assessment 

As described in Section 4.2, a semi-quantitative risk assessment was performed for this site. 
The risk assessment is considered semi-quantitative because: 1) potential risks to ecological 
receptors were not evaluated, 2) the exposures evaluated reflect the available analytical data 
and do not necessarily represent the maximum extent of contamination or future changes in 
contaminant concentrations, and 3) only one exposure pathway was considered (soil ingestion); 
although this pathway usually yields the most conservative results, other pathways may also 
be important. 
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TABLE 5.7·1 Summary of Anatytes Detected 
Dust Paltaltve Roadway Solt Sample Analytrcal ReButts 

Locatton: IIullolng (00 !'Coo'eve ( Koeo 
Sampl.: Surlaco 1 Surlace 2 ~urlace3 Surlace 1 Surlaco 2 

SlmplllD: 94DUST09SL 940USTlOSL 94DUSTlISL 940USTl2SL 940UST01SL 940UST02SL 940UST04SL 
Lib Cod.: K9~674J-OOI K946743-OO2 K946743-OO3 K946 7 4 J.-OO4 K94645O..()()1 K946450-OO2 K94645O..()()J 
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ompouna HOI'IlIInl II HilI,; 

Pllrol. um Hydrocarbonl~g/K g I 
TPH non. 52 66 130 .1 76 il4 140 

o l'lIano<:~ lorln I Peltl c Ide. I mgIKg) 
4,~'-uOT 1,9 NO NO 0.01 0.02 0,07 0.13 0.16 

S I ml volltlle Org anlo Com.!' DU n d. (mg/Kg) 
BI.(2-<1lhylhexyIJ Phthalala I ~6 NO NO NO NO NO 0.6 0,9 

Tolal M. lal1 (mgIl(g) 
A"onlc 0,37 _1 7 5 6 t! t! 
Ballum li.500 51 41 41 54 61 61 46 
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l .. d nono --Wl-- t7J 25,,- 14 J 9 11 --is--
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TABLE 5.7·1 Summary of Analytes Detected (cont) 
Dust Pal1atlve Roadway Soli Sample Analytical Results 

Loc.lIon: UI; :.4~{ 

Semple: Surface 1 Surllce 2 Surface 3 ~urlace 1 
Sompl.'O: 940UST06SL 940UST01SL S40USTOBSL S40UST13Sl 
Lib Code: K946450.005 KS464 5Q.OO6 K94645()"()()1 K946743-OO5 

o It I Collected: 10115194 10115194 10115194 10126194 
om ouna . K .. ~ent II Kim 

Petrol.um Hyd roc .rbon. (molKg) 
TPH ~ none 59 1:>6 39 sa 

OI1l.nochlorlne P .. lIclde. (mg/Kg) 
4,4'·00T 1.9 NO NO NO Jl,09 

Se mlvollm. Ol1llnl c Compou nd. (mglKg) 
B 15(2 "Ithylhoxyl) Phthalate I 46 NO NO NO <0.6 

Tot,' M .t,l. (moIKg) 
Arson c 03 6 6 ~ ~ 
Banum 5,500 60 65 70 ~3 

IChromlum 390 31 :>6 30· 20 J 
Lead none 7 7 7 13 J 
INICkB 1,6Q!l 36 40 33 _4~ 
FOOTNOTES: NO. Nor>-<lol,cl,d It Ill. method "porlin; Nmil (MRl). (S •• "'. Ou,l PIII.Uve ROldwof Appendlx Ie, MRL v'luoo.) 
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The Dust Palliative sites are adjacent to residential properties, commercial/industrial properties, 
and undeveloped areas (including forests, wetlands, etc.). The roadways are travelled by 

workers, residents, and visitors. Ditches along the roadways transport runoff and snowmelt to 

nearby surface water bodies. 

5.7.4.1 Compounds of Potential Concern 

A summary of the GOPGs is presented in Table 5.7-2, consisting of arsenic, a carcinogen. 

Metals1 

Table 5.7-2. Compounds of Potential Concern 

Dust Palliative 

Type Source Carcinogens 

Background soil Arsenic 

Based on the background metals statistics evaluation in Appendix A, some metals were not included 
in the semi-quantitative risk assessment because they were not statistically Significant from 
background concentrations. 

All other target analytes were either 1) not detected, 2) below 1/1 Oth of the RBG for residential 

soil, or 3) not statistically different from the background sample population (metals only). As 

shown by Table 4-1, however, REGs are not available for some compounds. These 
compounds were included in the semi-quantitative risk assessment only when they were 
detected in a site-related sample. In addition, a list of compounds that were not detected at 

detection limits exceeding current risk-based concentrations is provided in Table 5.7-3. Most 

of these compounds were identified in the Work Plan (ENSR 1994) but require special 
analytical services to achieve reporting limits below RBGs. During the RIIFS, Table 5.7-3 
should be reviewed to determine if the likelihood that the compound is present warrants the use 

of special analytical services. 

As described in Section 5.7.4.4, the toxicity of petroleum hydrocarbons cannot be evaluated

using bulk hydrocarbon measurements (GRO, ORO, and TPH). As a result, these data were 
not included in the semi-quantitative risk assessment. 
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Table 5.7-3 Compounds Not Detected at Detection Limits 
Exceeding Current Risk-Based Concentrations, Dust Pallative 

Compound Matrix 
Maximum Detection Risk-Based 

Limit Concentration 
N-Nitrosodimethylamine Soil 4 mg/Kg 0.013 mg/Kg 
Bis(2-chloroethyl) Ether Soil 0.6 mg/Kg 0.58 mg/Kg 
N-Nitrosodi-n-propylamine Soil 0.6 mg/Kg 0.091 mg/Kg 
Hexachlorobenzene Soil 0.6 mg/Kg 0.4 mg/Kg 
3,3'-Dichlorobenzidine Soil 4 mg/Kg 1.4 mg/Kg 
Benzo(a)pyrene Soil 0.6 mg/Kg 0.088 mg/Kg 
Dibenz(a,h)anthracene Soil 0.6 mg/Kg 0.088 mg/Kg 

Note: Some detection limits are elevated due to analytical interfe~ence. See the Dust Pallative Appendix for a complete 

list of detection limits 
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5.7.4.2 Sources, Transport Mechanisms, Exposure Pathways, and 

Receptors 

Sources, transport mechanisms, exposure pathways, and receptors (elements of a Conceptual 
Site Model) are shown on Figure 5.7-3. As discussed previously, the primary sources are road 
oiling and vehicle exhaust Secondi:uy sources include contaminated siirrace soil. It is not 
known whether subsurface soil, groundwater, or surface waters have been impacted. 

Potential transport mechanisms include surface water transport, leaching and groundwater 
transport, and volatilization. Within the air phase, volatile COPCs may disperse in the 
atmosphere or accumulate in enclosed spaces. However, no volatile COPCs were detected 
at concentrations exceeding 1/1 oth of the RBG for residential soil. Concentrations of nonvolatile 
COPCs in airborne dust are not expected to be of concern in the atmosphere (see Appendix 
A, Section A.S) . 

. Surface water transport may be significant, particular1y during rainfall or snowmelt events. 
Contaminants would most likely be transported as entrained sediments, since the COPCs are 
relatively insoluble in water. Similar1y, leaching is not expected to be significant, since the 
copes are relatively insoluble. 

Depending on the future land use, potential receptors may include residents, occupational 
workers, and construction workers. Ecological receptors include terrestrial plants, mammals, 

avian species; and aquatic species. 

5.7.4.3 Exposure Assessment 

A preliminary exposure assessment was performed for the soil ingestion pathway. Soil 
exposures via ingestion generally result in greater chemical uptake than dermal contact, 
inhalation, or recreation use. Accordingly, this pathway was selected to determine if soil 
exposures represent a significant human health risk. If hUman health risks via soil ingestion 
are significantly below the acceptable risk threshold, then combined health risks .from other 
exposure pathways are probably within acceptable limits. However, if human health risks via 
soil ingestion are close to the acceptable risk threshold, then other exposure pathways should 
be evaluated as part of the baseline risk assessment. 

Soil exposures were calculated using default exposure factors for residential and 
commercial/industrial receptors (EPA 1995a). These exposure factors reflect individuals with 
the highest chronic exposure for noncarcinogens and the highest cumulative exposure for 
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carcinogens. For example, exposures to noncarcinogens are calculated assuming childhood 
exposure only, whereas exposures to carcinogens are calculated assuming combined childhood 
and adult exposure. A list of the exposure factors and equations is provided in Appendix A. 

Exposure concentrations in soil were calculated as the 95 percent UCL of the average 
- - --

concentration of all samples analyzed from a particular medium (surface or subsurface soil). 
If the compound was not detected, one-half of the reporting limit was used to calculate the 95 
percent UCL. This approach is consistent with EPA gUidance (EPA 1991, 1992). 

5.7.4.4 Toxicity Assessment 

Dose-response factors were obtained from EPA (1995a). These factors were obtained from: 

1) EPA's Integrated Risk Information System (current as of January 1, 1995), 
2) EPA's Health Effects Assessment Summary Tables (current through March 1994), 
3) The Superfund Health Risk Technical Support Center, and 

4) Other EPA sources. 

Although provisional dose response factors have been developed for JP-4, JP-5, gasoline, and 
diesel fuel (EPA 1992b), these values are not appropriate for this evaluation. These values are 
based on fresh petroleum products and do not accurately represent the composition, and 
therefore the toxicity, of weathered petroleum products. They have not been subjected to 
rigorous peer review and are not routinely used, even by EPA, in risk assessment. As a result, 

bulk hydrocarbon measurements (GRO, ORO, and TPH) were not included in the semi
quantitative risk assessment. 

5.7.4.5 Human Health Risk Characterization 

Human Health Risks 

Carcinogenic and noncarcinogenic risks were not evaluated, since all carcinogenic and 
noncarcinogenic compounds were either 1) not detected, 2) below 1/10th of the RBC for 
residential soil, or 3) not statistically different from the background sample population (metals 
only). 
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5.7.4.6 Ecological Risk Characterization 

Quantitative assessment of ecological risks can be performed at the organism, population, or 
ecosystem level. Although ecosystem-level effects may be the most important, effects testing 
and modeling are rarely performed due to a number of practical considerations (Suter 1993). 
Quantification of population-level effects, such as reproductive potential,is important to maintain 
species populations, whereas assessment of organism-level effects evaluates the risk to 

individual organisms. 

Chemicals can be evaluated as single compounds or as mixtures. Methods for evaluating the 

toxicity of mixtures requires knowledge regarding the sites and modes of action of individual 
compounds. Unlike for human health risk assessment, these methods have not been 
standardized, and there is some debate regarding the most appropriate approach. 

If potential exposure pathways and receptors are present, ecological assessment begins with 
identification of the compounds of potential concern. This can be done in a similar fashion as 
for human health risk assessment, using ecological RBCs. Ecological RBCs may include 
toxicity benchmarks, sediment quality criteria, or other regulatory criteria. One set of criteria 
in common use provides benchmark concentrations for eight representative mammalian species 
and nine avian species (Opresko et al. 1994). Although benchmark concentrations are 
provided for 76 chemicals, toxicity benchmarks are not available for many target analytes. 
Also, the benchmarks are provided as concentrations in food, requiring evaluation of plant 
uptake and other routes of dietary exposure. 

Likewise, standardized criteria for aquatic species reflect various exposure routes and test 
methods, and are not available for all target compounds. As a result, compilation of ecological 
RBCs can involve significant effort. Due to the large number of analytes measured at the Dust 
Palliative sites, ecological RBCs were not compiled as part of this project. 

Potential receptors at Dust Palliative sites include terrestrial, avian, and aquatic species at a 
variety of trophic levels. The most highly exposed species include those with a small home 
range and small body weight to food consumption ratio (e.g., mice, benthic invertebrates, 

resident songbirds). However, other less exposed species may warrant evaluation based on 
their susceptibility to particular chemicals (e.g., reproductive effects of 4,4'-DDT in raptors). 

As part of the RIIFS, ecological RBCs may be identified for representative terrestrial, avian, and 
aquatic species. Compounds of potential concern may be selected based on a comparison of 
ecological RBCs with measured concentrations. At this point, the appropriate risk quantitation 
methods and measurement endpoints may be selected. 
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5.7.5 Findings and Conclusions 

Due to the absence of compounds of potential concern, a semi-quantitative evaluation of 
carcinogenic and noncarcinogenic risks was not performed. 
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5.8 Fire Training Area 

5.8.1 Site History 

QUO 0025617 

FINAL 

The former Fire Training Area is located between Loop Road and Roosevelt Road, and north 
of Circle Drive (Figure 5.8-1). The fire training pit, situated over a former landfill, was 
approximately 50 feet in diameter, surrounded by a 1-foot berm. The site was used for fire 
training between 1985 and 1988. Liquid petroleum hydrocarbons, including diesel, JP-4, waste 
oil, transmission fluid, brake fluid, hydraulic fluid, fuels mixed with solvents, and soils 
contaminated with petroleum products, were poured into the unlined pit and ignited. Fluids 
were stored at the site until they were burned. An estimated 1,500 to 2,300 gallons of waste 
were burned per year at each fire training pit (E&E 1991; WCC 1987). Subsequent to 1988, 
the fire training pit has been covered with an estimated 3 to 6 feet of stockpiled POL
contaminated soil originating from other sites. 

Previous investigations at the fire training area have focused on fuel identification, metals, 
VOCs, SVOCs, herbicides, and pesticides. In 1986, the AEHA reported unlabelled drums at 
the site. Analyses of soils in and near the fire training pit detected toluene and ethylbenzene 
to 6 feet bgs. Landfill debris was encountered at 6 to 8 feet bgs. 

In 1989, a soil gas survey probed the area to a depth of 12.5 feet (WCC 1990). High 
concentrations of benzene (830 parts per million by volume [ppmv]), toluene (910 ppmv), and 

xylenes (480 ppmv) were detected. At 12.5 feet bgs, the sample probe was in the landfill itself, 
and results may not be indicative of the fire training pit. 

Another shallow soil gas survey detected maximum concentrations of 11,900 ppm of benzene, 
toluene, and xylenes (E&E 1991). 

5.8.2 Field Investigation 

The location of the fire training pit was determined by the USACE" survey crew based on an 
aerial photograph. Ten surface sampling locations were evenly spaced within a 35-foot radius 
from the center point of the fire training pit (Figure 5.8-2). 

Based on soils encountered at the first sampling location, the fill depth was estimated to be 2 
feet and not the previously estimated 3 to 6 feet 
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A CME-75 drill rig was used to obtain shallow subsurface samples varying in depth from 2 to ( 
9.5 feet bgs. The drill rig was used to bore through the observed fill depth of 2 feet before 
each sample was collected. The depth of the samples varied according to the amount of soil 
recovered in the split-spoon sampler. The sample depth was increased if initial recovery was 

insufficient to fill all sample jars. 

The field team was able to verify the approximate location of the pit by the observation of 

strong solvent and fuel odors in 7 of the 10 samples collected and a dark staining due to 
burned soils observed in 4 of the 10 samples collected. Two of the samples contained scraps 
of a cotton material similar to absorbent pads. Samples were submitted for laboratory analysis, 

and preliminary results were received with 2 weeks. 

The results of the preliminary laboratory data were reviewed to select the most impacted 
locations as sites for three of the four 20-foot soil borings (Figure 5.8-2). Groundwater was not 
investigated because the intent of the PSE2 was to identify specific contaminants impacting 
soils in the Fire Training area. A groundwater investigation, if necessary, could be included as 

part of an RI. 

Soil boring AP-3518 (Appendix I) was located outside the Fire Training Area, 85 feet from the 
center point. The boring was advanced to a depth of 22 feet bgs. Soils encountered were 
described as sandy gravel to 14 feet bgs, silty sand to 20 feet bgs, and gravel to 22 feet bgs. ( 
The presence of a very strong fuel/solvent odor was first observed at 6 feet bgs and continued 
throughout the boring. Wood and paper scraps were encountered at a depth of 8 feet bgs, and 
an oily substance was observed at 12 feet bgs. 

Soil boring AP-3519 was advanced to 22 feet bgs adjacent to surface sampling location 7. 
Strong hydrocarbon and solvent odors were encountered at a depth of 4 feet bgs and 
continued throughout the boring. Paper debris was observed at a depth of 6 feet. The amount 
and variety of debris encountered increased from 6 to 16 feet bgs. This debris was consistent 
with general landfill materials and ceased at the 18 foot bgs depth. Gravelly sand fill was 
encountered to 16 feet bgs with some gravel to 22 feet bgs. 

Soil boring AP-3520 was advanced to 23 feet bgs between surface sampling locations 9 and 
10. Strong hydrocarbon odors were observed starting at 2 feet bgs and continuing to 23 feet 
bgs. Debris was not encountered at this boring location. 

Soil boring AP-3521 was advanced to 24 feet bgs adjacent to surface sampling location 5. 
Burnt soil materials and a very strong hydrocarbon odor were observed at a depth of 4 feet 
bgs. The same odor decreased at the 6-foot-bgs depth and continued to 12 feet bgs. Wood 
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pieces and a strong hydrocarbon odor were observed at a depth of 14 feet bgs with the odor 
continuing to 18 feet bgs. A slight hydrocarbon odor was observed at a depth of 20 feet bgs 
to 24 feet bgs. 

Based on the soil boring logs, a cross section of the investigation area is presented in Figure 
5.8-3. 

5.8.3 Analytical Results 

A total of 30 samples, including three blind duplicate samples and three QA samples, were 
collected and sent to the laboratory for analysis. All samples were analyzed for TRPH: GRO, 
ORO, VOCs, PCBs, SVOCs, ethylene glycol, metals, and dioxins/furans. Analytes above the 
MRL are shown in Table 5.8-1. A complete summary of the analytical data for the Fire Training 
Area is show in Appendix I. 

Geotechnical testing, including Atterburg limits, grain size distribution, and percent moisture 
content, was perfonned on 15 samples. The results from this testing are presented in 
Appendix I. 

The project data are accepted with the following exception noted in the USACE NPD 
laboratory's CQAR and ENSR QASR located in Volumes I through III of Analytical Data for 
PSE2 QUO (ENSR 1995). 

• Project data of total recoverable petroleum hydrocarbons in CAS reports K946749A, 
K947227 A, and K947276A (sample numbers 94FTP101 SL through -27SL) were 
considered estimates due to high RPD. 

5.8.4 Semi.Quantitative Risk Assessment 

As described in Section 4.2, a semi-quantitative risk assessment was perfonned for this site. 
The risk assessment is considered semi-quantitative because: 1) potential risks to ecological 
receptors were not evaluated, 2) the exposures evaluated reftect the available analytical data 
and do not necessarily represent the maximum extent of contamination or future changes in 
contaminant concentrations, and 3) only one exposure pathway was considered (soil ingestion); 
although this pathway usually yields the most conservative results, other pathways may also 
be important 
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TABLE 5.8·1 Summary of Analytes Detected 
Fire Training Area Soli Sample Analytical Results 

Location: SBAP 3510 
Sample Oepth: 2'·6' 0'·10" 10'·10' 10'-22' 2'-8' 

S.mpleIO: 9-4FTP 112S L 94FTPI13SL 94FTPI14SL 94FTP115Sl 94FTP116SL 
Lab Code: K722HlOi K7227·002 K1227-003 K7227·00I K7227-OO5 

Oat. Coillcled: 11/15/9-4 11115/9-4 11/1519-4 11115!tl4 11115!tl4 

1<': o1IlIpounl) Rltlldenl a RBC 

P.lrollu m Hydro.:. rbonlJI'II9IKa I 
IGRO I nooe NO NO 91 NO I.BOO 
ORO I none 461 1.630 1.250 315 1,120 
TPH none 400J 2.900 J 17,000 J 2.700 J 2,I00J 

Organochlorine Pnllcldu (molK;l 
4,4'·000 I 2.7 NO 0.04 <0.03 <0.02 NO 
M··OOE 1,9 NO <0.03 <0.02 <0,02 NO 

Potychlorlnaled Biphenyl. (PCBI) (mglKo) 
Aroda( 1232 nOlle NO <3.5 <0.7 <1,2 NO 
Aroda( 1248 none NO <1.5 0,2 <0.6 NO 
Arodor 1254 1,6 NO <0.7 <0.7 <0.6 NO 
Arodor 1260 none NO <0.7 0.5 <0,3 NO 

Vo 1.111. 0 rganlc Com poun dl I ~1I'Kg) 
Ace lone 7,600,000 NO 110 <13,000 111 240 
Meillytene Chlon de 85,000 NO NO <2.600 NO NO 
2·Butanone (MEK) 47,000.000 NO NO <5.200 NO 75 
Benzene 22,000 NO NO <1,300 NO 9 
2· HUlIflone none NO NO <5,200 NO NO 
Tofue;;;-' 16,000.000 8 11 <1,300 NO 310 
4·Melllyt·2·penlanone (MIBK) none NO NO <5.200 NO NO 
Eillylben z ena 7.000.000 NO ... NO 1,700 NO 120 
T alai Xytenos 160,000,000 7 NO 10.000 11 810 - ~--
IIOP ropylbenzen e 3.100.000 NO NO <5,200 NO 48 
n· Prnpytbonzene nono NO~-' "'''-NO <5,200 -NO 150 
1. 3.~ T nmoillylbenzene 31,000 NO NO 6,500 NO 270 
! ,2,4-Trlmeillylbenzene 39,000 NO NO 18,000 NO 810 
t .e-B ulylb onze n 0 780,000 NO NO <5,200 NO 66 
4· I I Ol'ropylloluene none NO NO 5.600 NO 55 
1 ,4·0Icl1l oroben zene 27,000 NO NO 2,900 73 NO 
Naphillalone 3,100.000 NO NO <5.200 37 130 

FOOTNOTES: ND z Na'Htelocte!l .,Ihe method leporllng Nmil (MRl), (See the File Training Area Appendix for MRL ~alues.) 
< z L. II lIlan. Analyljcol repo<1lng limit h •• been elevaled due 10 ma trlx Inlerfllenco I or nmplo requiring dHLJljon, 
J • V.luD Is o:m.ldeted an e I~mal., 
UJ • Tha an&lyle wa. nol del.cted IllIle M RL. however. Ih. MR Lis con.ld.md an .s~mallo . 
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TABLE 5.8·1 Summary of Analytes Detected (cont.) 
Fire Training Area Soli Sample Analytical Results 

Locallen: S8 AP 3520 
Sim p Ie De pth: 2'·Hl' 13'·17' 17'·23' 2'·6' 

SamplalD: 94FTPI21SL &lFTP122SL ~FTPI23St ~FTPI2~SL 9~FTPI25SL 

ubCode: K7276-005 K7276-00B K7276-007 K7276-00S K7276-001 
Dlt. Collecled: 11115,1S194 11115,16/1).4 11115,1~ 11115,18J94 11115,16/9-4 

'Compau"" KUloant II lUll; 

Petroleum Hydroclrbon_lmg/Kg) 
GRO I none 920 NO NO NO 63. 
ORO I none 985 NO NO NO 7~ 

TPH ! none 1,300J 16J 10UJ 16J 1,100 

Orglnochlorine Pntlcldea (molKo) 
M'·ODD I 2.7 NO NO NO NO NO 
4,~'·OOE I 1.9 NO NO NO NO NO 

Po Ivchlorln I t.d e Iph envl. (PC B.) (mlllKlI) 
Aroctor 1232 none NO NO NO NO NO 
ArocIor t 246 nona NO NO NO NO NO 
ArocIor 1254 1.6 NO NO NO NO 
Arodor1200 none NO ND NO NO NO 

Volalli. Ol'lllnic Compound_ ~gIKD) 
Acetona 7,600,000 <6,500 120 330 :110 <13,000 
Methylena Chlorlde 65,000 <1,300 NO NO NO <2,600 
2-Bulanone IMEK) 47,000,000 <2,600 210 330 1700 <5,200 
Benzene 22,000 <1\50 NO NO NO <1,300 
2·Huanone nono <2,600 NO NO NO <5,200 
Toluone 16,000,000 2,900 n 10 25 <1,300 
~-M~lhyl-2-panlanone (MIBK) none <2,600 NO 25 30 <5,200 
E lhylb enran e 7,800,000 1,000 NO NO 6 2,100 
Tola\ Xylene. 160,000,000 13,000 to 7 ~1 1O,~. 
Ilopropylbenr ane 3,100,000 <2,600 NO NO NO <5,200 

n.p~~banrene nona <~~ 
---NO---- .-- ---iro ----~ --·-"""<5,200~-

j~._! melh~b0iii0ri8-- 31,000 <2,000 ---NO NO NO 24,000 
1,2,+ Trlmolhvlberuene 39,000 5,400 NO NO NO ~7,000 
Oec.9111y!benrene 780,000 <2,600 NO NO NO <5,200 
4 ·lloprop]ltolu one none <2,600 NO NO NO <5,200 
1,4-01d1tOl'llbenrone 27,000 <650 NO NO NO <1,300 
I ~opM tholona 3,100,000 3,100 NO NO NO 10,U\KI 

FOOTNOTES: NO. Non-deleclad II the molflod repor1jng limit (MRL), (Sea the Fire Training Area Appendix lor MRL VlltlU_) 
0( at." lIlon. Arralytlcall'llpOOlng flmll ~aa been .Ievlled dIla to metnx Inler1errrncel 0/' IImple requJ~1lg dilutjon, 
J • Value II conlldol'lld an estimate. 
UJ • Ttle enaIytl WIS not deleelod allhe MRL, howe\'llr,l!le MRlis considered an e.Umale. 
A Iheded valualndiClltes result exceadlllleresidontial "'kbased oonoonltBUon IRBC)~ 
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TABLE 5,8·1 Summary of Analytes Detected (cont) 
Fire Training Area Soil Sample Analytical Results 

locaUon: Surface 3 Surface 4 Surface 5 Surface 6 
Sample Depth: 2'-6' 3,5'11.5' 3,5'9,S' 2',6' 4'·6' 

Slmpl.,O: 9-4FTP103SL 9-4 FTPI 04 Sl 94FTPI05SL 9-4FTP 1 DB SL 94FTP107SL 
lib Cc-dl: K946749-009 K946749-010 KIM6 7 4!H1l1 KIM674~001 K9-46749-002 

OIW Coll..:wd: 101271114 101271114 101271114 10127194 101211114 
;"ompoun<l R .. ,<llnt. ROC: 

PI'rollum Hydro C I mon. (rng/Kg) 
GRO none NO 28 9 2,000 453 
ORO none 241 47 49 412 755 
TPH none 430 77 93 1,100 1,500 

Orv"noc hlo rin I Plltlcld u ImolKu) 
4,4'-000 I 2.7 NO NO NO NO NO 
",4'·00E I 1.9 NO NO NO NO NO 

Polyc htorln I tid a Iph. ny I. (PC a.) (m\IIK II) 
Arodor 1232 Mile NO NO NO NO NO 
ArodOf 1246 none NO NO NO NO NO 
ArodOf 1254 1,6 NO NO NO NO NO 
ArodOf 1260 none NO NO NO NO NO 

VotltUe Orv"n1c Compound. (Jg/Kgl 
Acetone 1,800,000 NO 360 96 <6,500 <14,000 
~~ lIlylene Ch 1011 de 65,000-- 39 31 NO <1,300 <2,100 
2·Butanooe (MEK) 47,000,000 NO 53 NO <2,600 <5,400 
Benzene 22,000 NO 7 NO <650 <1,400 
2·Hexanona nona NO NO NO <2,600 <5,400 
Toluene 16,OOO~ 12 9 5 <850 <1,400 
'(~M_IIl~18none (MIBK) none NO NO NO <2,600 <MOO 
Ethytbenrene --UOO:OOO~ . NO 77 38 3,000 <1,400 
! 0(111 XyI_ ne I 160,000,000 7 240 95 11,000 0,000 -
Ilopropytbenz e ne 3,100,000 NO 43 NO 3,500 <5,400 
n·Propytbenzone none NO 43 NO 1,100 <5,400 
1,3, ~ T nmelllylbenzeno 31,000 NO 100 59 23,000 25,000 
1 ,2,'" T rlme lIlytb enlOnG 30,000 NO 200 34 14,000 32,000 
loc-Bulylbenlon e 780,000 NO NO NO 4,600 <5,400 
.. , sop ropytloluon e none NO NO NO 4,400 <5,400 
I," Olchlorobon.zeno 27,000 NO NO NO <850 <1,400 
Naphlllaleno 3,100,000 NO NO NO 28,000 8,000 

FOOTNOTES: NO. Non-deteded !II the lIIIIihOd reporIIng Rmil (MRL), (See lIle FIr'll Training Ani Appendix lor MRL Vlluet.) 
< • Less lIlan. Anllyljcal f'llporUng IImU has boon alellllted duo 10 ml!rt>c lnhlrfereral Of IImpll t'llqulnng dilution. 
A 1M adoo value Indjcalel raJuit exceeds the IlIsldlnUai risk based concen!nl~on (R Be). 

' ..... ""· ...... ·1' ,~ 

"..--..., 
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160,000 650 
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39,000 1,500 

360,000 43,000 
9,200 <2,600 
17,000 5,700 
22,000 15,000 

.57,000 26,000 
5,600 <2,800 
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TABLE 5.8·1 Summary of Analytes Detected (cant.) 
Fire Training Area 5011 ~ample Analytical Results 

location: SBAP 3518 
5 I m pie Depth: 2'·6' 6'·10' 10'·IB' 18'·22' 21~8~ 

Sampla 10: ~FTPI12SL 94FTP113SL ~FTP11~SL 94FTP115Sl 04FTPI16SL 

lib Coda: K7227-OO1 K7227·oo2 K1227-OO3 K1221-OO4 K7227·005 
Dlta Co neetld: 11115JS.1 1111519<4 11115104 11115194 1111519-4 

Compound I ROlldo nll.1 R B C 

Sim Ivolilltl 0 rga nle Com po und, (mol)( 0) 
Naphlh olen a 3,100 NO 2.2 <1.5 0,4 5 

2· Methytnaphth alan a none NO <1.5 <1.5 NO B 

Oleth yt Phltlal a 10 63,000 NO -
<1,5 <1.5 0.3 <3 

Ol·n-blllyt Phlhalato none NO <1.5 <1.5 0.4 <3 

Bulylbenzyt P hlh alola 16,000 NO <1.5 4,9 0.5 <3 -----
BII(2-elhythexyl) Phthalale 46 NO <1.5 1.7 0.7 <3 

1- and 4-Malhylphen~ 390 NO --- <1.5 2.7 0.7 <3 

Tetll Mltol. (mgl)(lI) 
Ananlc o,n ~ 6 6 5 4 -
Ba~um 5,500 85 76 76 51 46 

Cadmium 30 NO 4 NO NO NO 

Chromium 390 35 3-4 41 41 30 
laod nona 15 III 81 18 10 
Marcu!)l 23 NO 0.3 0.3 NO NO 
Nlcl<el 1,600 31 37 37 34 37 
Silver 390 NO 2 NO NO NO 
'UU"'U'C~: Nil ~ Non-<lolOCie .1 tho method reporting limII(MRL), (Seolhe Fire Training v08Ajipo"dIXTorNRL-varueiT 

.. • Lau thon. Ane/ylltal Alportjng IImll ho I bean elava ted due to malrbc Into~~~n::." or lampla Alqulrlng dllLIljon. 
A shaded volue Indjcalol Allull §xCI.ds tha rei Idan~ 01 risk based corlCOnlraUon R Be . 

"fW.~II<." ~«; ·W 
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TABLE 5,8·1 Summary of Analytes Detected (conI.) 
FIre TraInIng Area Soll Sample AnalytIcal Results 

locltlon: SBAP 3520 
Sim pIe De plh: 2'·\0' 13',lr \7'·23' 2',S' 

Simple to: 9<lFTPI21SL 904FTP 122 SL 9<1 FT P 123SL 94FTPI24Sl 94FTPI25SL 
Lab Codl: K7276-005 K7276-006 K7276-007 K7276-00B K7276-001 

01'- Colle cled: 11115,16J9.C 11/15,16J9.C 11/15, \6194 11/15,16/94 11115,16194 

Compound I Ruldenll.1 RBC 

5 Imlvo IIUI. 0'11 I n Ie Compou n d. (trlVlKg) 
Naphlhahlf1a 3,100 3 NO NO NO <3 
2-Malhy1naphlhalane none 5 NO NO NO 5 
Olalhy1 Phthalate 63,000 <3 NO NO NO <3 
ol-n-butyl Ph Ihalale none <3 NO NO NO <3 
Il ulylbanzyi Phthalale 16,000 <3 NO NO NO <3 
III s( 2-a lhy1h a)(y1) P hlhalale ~6 <3 NO NO NO <3 
J. and 4-Mathy1ph enol 300 <3 NO NO NO <3 

Tolll Mltlra (mgMg) 
Anlenl~ 0,37 9 7 e 7 7 
lIonum 5,500 47 39 62 73 ~ 

Cadmium 39 NO NO NO NO NO .. 
Chromium 390 33 26 41 30 41 
Lead nona 9 7 9 6 9 

Mo=fY 23 NO NO NO NO NO 
Nlcllol 1 ,BOO 40 35 « 34 78 
Sll~or 390 NO NO NO NO NO 
I t!)U I Nu I t:;: NU = NOIl-<IetoCled Btahe melhod repoltjng lirrWl (M R~). (S.e the F~. Training Area AjlpendlX lOr M Ij L value s:,I 

< • Lon ahan. AnolyUcal ropor1ing limit has boon elovaled due 10 matrix Inle~(~~L or lampl. requlrtng di luUon. 
A Ihaded volLJa Indicates rosulllxceod, lt1e re,ldonUol,hl< ba,.d cor.cenlra~on RaC , 
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loe_Ilon: Surface 3 
S .mpte 00 pIll: 2'·6' 

Simple 10: IUFTP103SL 
LabCodo: K9~6HII·009 

0". Colla de d: 1012119-4 

Compound I Ruld.nUol RBC 

Somlvol.Ulo 0ro_nle Compound. (mglKg) 
NBphlIIaleno 3,100 NO 
2·M elllyinapllthal ana none NO 
010111)'1 Ph thai a 10 63,000 NO 
01· n·b ulyl Phth alai. none NO 
8 utylbenzyl Ph thalale 18,000 NO 
B 11(2-othjllhexyl) Phlllaiale 46 NO 
l- and 4-Mathylphenol 390 NO 

T 011.1 M .'al. (m g/l(g) 
ABenle 0.37 7 
aarlum 5,500 88 
Cadmium 39 NO 
Chromium 300 46 
Lud none 12 

.~, 

TABLE 5.8·1 Summary of Analytes Detected (cont.) 
Fire Training Area Soli Sample Analytical Results 

Surface 4 Surface 5 Surface 8 
3.5'9.5' 3.5'11.5' 2'·6' 4'·6' 

94FTP1~Sl 94FTP105SL IUFTP106Sl IUFTP107SL 
KIU67~9-01 0 KIU 6749-011 KIUS749·001 KlU6 749-002 

1012719-4 1012719-4 10127194 10127!9~ 

NO NO 0.9 0,31 
NO NO 2.0 0.91 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 

7 7 6 1 
100 B6 89 00 
NO NO NO NO -. -.~--
42 34 3B 39 
6 B 11 a 

Surface 7 
2'·6' 

94FTP10SSL 
K94 6749-003 

101271901 

9 
II 
<2 
<2 
<2 
<2 
<2 

6 
64 
NO 
43 
11 - -~.~. 

MorwJ'( 23 NO NO NO NO NO NO 
Nickel 1,600 43 ~9 ~1 37 47 ~6 

Sliver 300 NO NO NO NO NO NO 
ruv I AU I C~: NU· NDn-<lolecll al tno motnOO repoo ng limit (MR~J. (See tho Fire Training Areo"'PPIOOIX 10( ~ ~L valuol:,) 

< • Len than, Anal~caJ ~ng limit ho. been .'ell8t.d duo to malrlx Inlo~(~." or Iample requiring dlluUon. 
A shaded value Indlcale. re I lo.ceed. tho resldenU.1 rilk b •• ed concenlraUon RBC. .. ~~, ~.~"". 
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locaUon: 
Sa m pie De plh: 2'·6' 

Sample 10: 9~FTPI12SL 

L.b Code: K7227'()()1 
O.'e Co !locled: 11115194 

Comp~und L Relldential ROC 

o lo~ I nl & F urJln IJpl!lg 1. 
2,3,7,IHCOO 4,000 NO 
Tolal TCOO none NO 
1,2,3,7 ,S-PeCO 0 nooa NO 
Total PaCOD nona NO 
1,2,3,4,7,S-HxCOO none NO 
I ,2,3,6,7 ,S-~COO none NO 
1,2,3,7.0,9·HxCOO nona NO 
TolDl HxCOO nona NO 
1,2,3,4.0.7,S-HpCOO nona 5.1 
Total HpCOO nona 0.8 
OCOO nona 35 
2,3.7,S-TCOF non I!' NO 
TolalTCOF none 1.9 
1.2,3,7 ,S-PaC 0 F none NO 
2,3,4,7,S-PeCOF none NO 
TolalPaCOF nona 3.6 
!.2,3,4.7 .S-HxCDF none NO 
1,2,3.e,7,II-HxCOF none NO 
2,3.4.6,7,S-HxCDF nona ND 
1,2.3,7,e,9-HxCOF none ND 
Tolal HxCOF none 2.1 
1,2,3,4.6,1,O·HpCOF none 2.1 
1,2.3.4,7,8,9-HpCDF none NO 
Tolal HpCDF nona 5 
aCDF none S 

TABLE 5.8·1 Summary of Analytes Detected (con1.) 
Fire Training Area 5011 Sample Analytical Results 

S8 AP 3518 
6'·10' 10'·10' 10'·22' 2'·6' 

I14FTP 113SL IMFTPI14SL 94FTPI15SL I14FTPI16SL 
K7227·002 K7227·003 K7227.()()4 K7227·005 

11115194 • 11115/94 11115/94 11/15194 

1.6 NO NO NO 
21 NO NO NO 
5.5 NO NO NO 
42 NO NO NO 
7.4 NO NO NO 
100 20 2.7 NO 
25 5.6 NO NO 
480 99 13 NO 

1,200 340 70 4.3 
2,000 500 150 7.9 
10,000 3.200 1,300 32 

4.4 NO NO NO 
61 NO NO NO 
2.5 NO ND NO 
4.3 NO NO NO 
01 0.4 NO 0.7 
10 4.8 NO NO 
H NO NO NO 
II 3.~ ND ND 
2.2 NO ND NO -
600 150 11 NO 
560 110 14 1.4 
17 e.l ND NO 

2,200 450 6S 2.2 
2.200 530 62 NO 

'UV 1'<'" ""': ."u=_ N()(HleleClo~ 01.010 molhO<l reporllng IlmJllMKL). (~.e_u:!e_l"lre.! raining ~ oa I'!''p"nolx or M <L vo ua5.) 
TCDO. T etrochlorodibonzo-p-dloxfn TeDF = Totnochlorodibenzaluron 
PeC DO • Pentachlorodi benzo-p.dloxln PeC OF = 1.2.3,7 .8·Penlachlorodibenzo1\Jren 
~~?D • H oxachlorodlbenzo-p-<lloxln HxCOF c Hexachlorodibenzo1\Jran 
H DD • He p\achlorodibonz~ioxln H pCOF " Hoplochlorodibenzo1\Jron 

,e 

58 AP 3519 
0'·14' 

94FTP117SL 94FTP110SL 
K7276.009 K727S-010 
11/15,16194 11115,16/94 

NO NO 
NO NO 
ND NO 
ND NO 
NO NO 
NO NO 
NO NO 
NO 1.4 
4 7.2 

7.5 12 
40 84 
NO NO 
NO NO 
NO NO 
NO NO 
ND ND 
NO NO 
NO NO 
NO NO 
ND NO 
NO 1.5 
1.1 1.2 
NO NO 
3.6 3.7 
2.0 2.3 

14'·10' 
94FTP119SL 
K121S-011 
11115,16194 

No 
No 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
1 

NO 
ND 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
ND ... 
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NO 
NO 
NO 
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NO 
NO 
NO 
NO 
NO 
NO 
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OJ 
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Location: 
Simple O. plh: 

Sample 10: 
Lib Cod.: 

Olle Coli. c led: 

ComlH'und Ruidenlill RBC 

OIo.lnl & Furant (pg/g) 
2,3.7,6-reDO 4.000 
TolalTCOO none 
i .2.3.7,6-Pee DO none 
Tolal PeCOo none 
1,2.3,4.7,e·HxCOO non. 
I ,2,3,6.7.6-HxC DO MOn. 
1.2,3.7, 8.9-HxCO 0 non. -TolalHxCOO none 
1,2.3,4.e,7,6-HpCOO nona 
Tolal HpCOO non • 
DCOO non. 
2,3,7,IHCOF nono 
Tolal rCOF non. 
1.2,3,7,6-P.COF non. 
2,3.4,1.6-P.C OF none 
Tolal PeCOF non. 
1.2.3.4,1,6-HxCOF nono 
I ,2.3, e, 7 .6-HxCOF none 
2.3,4,6.7 ,6-HxC OF none 
1.2.3.7 ,e, 9-HxCOF none 
Tola! H.COF none 
1.2,3,4,e,1.6-HpCOF none 
I ,2,3,4.1.8, 9-HpC OF non. 
Tolal HpCOF none 
DC[)F. none 

2'·10' 
94FTP121SL 
K7276-oo5 
11/15.16194 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

~~----~- -
NO 
3,3 
6.3 
24 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

.---....,. 

TABLE 5.8·1 Summary of Analytes Detected (cont.) 
Fire Training Area Soil Sample Analytical Results 

SBAP 3520 
13'·11' 11'·23' 2'·6' 

94FTPI22SL 94FTPI23SL 94FTP114SL 94FTP125SL 
K7276-006 K7276-oo7 K1276-006 K7216-001 
11115.16/94 11/15,16J94 11/15.16/94 11/15.16/94 

NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO 3.6 
NO NO NO 6,8 
1,3 1.2 1,1 26 
NO NO NO NO 
NO NO NO 1.6 
NO NO NO NO 
NO NO NO NO 
NO NO NO 1,8 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO -. 

NO NO NO NO NO 
NO NO NO NO 1,9 
NO NO NO NO 1,4 
NO NO NO NO NO 
1,5 NO NO NO 3,8 
3,2 NO NO NO 3,4 

·UU' NU 11::;: !:.'~_._N"':'.""'I&C!O<l .. Ire me""", r.porung ,mIlIMHL). (~ee_tne_l:'r. J rrumng .~ ~, .. x or Mill Value •. ) 
TCDO. Tetrllclllorodlblnzo.p-dlQJdn rCDF '" relr1lchlorodibenzofurln 
PeCOO. Penlachlorodlblnzo-p-dloJdn P.COF ~ 1 ,2, 3,7,a-Penlachlorodlbenzolurlln 

~~fD • HextchlOrodlbe~=~n HxCOF ~ Hexachlorodlbenzofurlln 
H DO ~ H .plachlorodlben oxIn H~DF '" Heptechlorodlbenzoluran 

-'''''~o, ",,~.~o ... r 

SBAP3521 
12'·16' 16'·20' 

94FTPI26SL 94FTP127SL 
K7276-002 K7276-000 
11/15.16/94 11/15,16/94 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
\,5 NO 
NO NO 
5.7 NO 
36 4.5 
69 7.9 

490 38 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
5,9 NO 
4.9 NO 
NO NO 
22 NO 
15 2,9 

Pa~ a crs 
Surface 1 Surface 2 
2.5· .... 5' 2'·6' 

94FTP10lSL 94FTP102SL 
K94 6749-001 K946H9-008 

10127194 10127194 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO ------
2,2 3.8 
3.9 6,6 

11 29 
NO NO 
NO 0.51 
NO NO 
~~-. 

NO NO 
0,34 2,5 
NO NO 
NO NO 
NO NO 
NO NO 
0,95 2,3 
0,76 1.3 
NO NO 
2.1 3.6 
2 3,7 
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Location: Surface 3 
S B mple Depth: 2'-8' 

SlmplllO: 94FTP103SL 
lab Code: K946749-009 

0111 Coil ecled: 10127194 

Compound I R .. ldlntlal RBC 

DioxIn. & Furalll (pgloJ 
2,3,7,!HCOO 4,000 NO 
Tolal TCOO none NO 
i,l,a,7,&-PtCOO none NO 
Total PeCOO none NO 
1,2,3,4,7,&-H.COO nona NO 
t ,2,3,8,7 ,8-HxCOO none NO 
i ,2 ,3,7,8, 9-HxC DO none NO 
Tolal HxCOO none NO 
1,2,3,4,6,7,B·HpCOO none 5.2 
Total HpCOO nona 13 
DCOo nooa 41 
2,3,7,8-TCOF none NO 
Total TCOF none 2.7 
t ,2,3.7,8-PeC OF none NO 
2,3,4,7,8-PaCOF nona M3 
Tolal PeCOF nono 5,7 

! ,2.3,4.7 ,8-HxCOF nona NO --1,2,3,6,7,8-HxCOF nona NO 
2,3,U,7,O-HxCOF nono 0.55 
1,2,3,7,8 ,9-HxC 0 F nona NO 
Total HxCOF nona 3.6 
i ,2,3,4,6,1 ,6-HpCOF nona I,B 
1,2,3,4,7,6,9-HpCOF 1I0no NO 
TOlal HpCOF nona 4.7 
ucvF nona 4,1 

TABLE 5,8·1 Summary of Analytes Detected (cont.) 
Fire Training Area SoU Sample Analytical Results 

Surface 4 Surface 5 Surface 6 
3,5'9,5' 3.5'0.5' 2'-6' 4'-6' 

Q.4FTP10.4SL 9-4 FTP105Sl 94FTP106SL 94FTP107SL 
K946749-010 K046749-01 t K04 6749-001 K946749-oo2 

10127194 10127194 10127194 10127194 

NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO NO NO 
NO NO 1.1 NO 
2,0 3.7 4.4 2.5 
5.B 7,8 11 4.3 
21 29 36 10 
NO NO NO NO 
NO NO 1.2 NO 
NO NO NO NO 
NO NO 0.34 NO 
0,94 2.2 4.4 0,54 
NO NO NO NO 
NO NO NO NO 
0,37 0.41 0.46 0.4 
NO NO NO NO 
1.2 2.1 2 1.2 
0.0 1.2 1.4 0,66 
NO NO NO NO 
2.4 3.B 3.9 2.B 
2 3.2 3,2 2.2 

cUVINUI~": !:,.'::'_a NO'.!-<lO OCl"" a,'."'. rna",,,,, ropornng 1m" lMKL), 1"001110 Iro...! ralrnng ra~~,!lll\al)( lorMI (L va u ••. ) 
lCOo· TalnlchIOlOdil>enzG-p-dloxin lCOF. Telrachlorodlbenzorurar\ 
PeCOO. PenLlchlorodlbanzG-p-dioxin PeCoF·I,2.3.7,B-Plntachlorodibenzofunm 
HXCOO • Hexachlorodll>enzo-p-dloxln HxC OF = HexachlOlOdibenzol\lllln 
HpCOO • Heplacl1lorodi benzG-p-dioxin HpCOF = H0etachlorodibl nzoI\lrJIn 

"""'~""M ",,,,,,,,'~r ~.~. 

,...--....'. 

Surface 7 Surlace 8 
2'-6' 2.5'-6.5' 

Q.4FTP 1 O~ Sl 94FTP109SL 
K946 7 49-003 K948749-0Q4 

10127194 10127194 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
0.54 0,60 
NO NO 
2.3 3.1 
11 14 
21 25 
110 100 
NO NO 
NO 5,8 
NO NO 
NO 0.56 
1.3 10 
NO NO 
NO NO 
NO 0,64 

NO NO 
1.5 7,5 
2.4 4.7 
NO NO 
8 15 

5.2 13 

Surface 9 
Cl-2' 

Q.4FT P 11 OSl 
K946 7 4 9-005 

10127194 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
5,3 
12 
46 
NO 
NO 
NO 
NO 
0,73 

NO 
NO 
NO 
NO 
1,2 
1.3 
NO 
3.0 
2.8 

PM 9 019 

Surface 10 
Cl-4' 

94FTP111SL 
K946749-006 

10127194 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
2,2 

I 0.6 
10 
80 
NO i 

NO 
NO 
NO 
0.64 

NO 
NO 
NO 
NO 
2 

1.9 
NO 
6.7 
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The Fire Training Area is located within a fenced and locked area north of the main 
cantonment. Mixed brush and grassland, and spruce and birch forests surround the area. 
Immediately south of the landfill access road to the Fire Training Area is an active borrow pit. 
Prevailing drainage runs through the Fire Training Area to the borrow pit. There are no surface 
water bodies within 0.5 mile. 

5.8.4.1 Compounds of Potential Concern 

A summary of the COPCs is presented in Table 5.8-2. These compounds include 
monoaromatics (benzene, 1,3,S-trimethylbenzene, 1,2,4-trimethylbenzene, 4-isopropyltoluene, 
isopropylbenzene, n-propylbenzene, and 4-isopropyltoluene), PAH (2-methylnaphpthalene), 
chlorinated monoaromatics (1,4-dichlorobenzene), ketones (2-hexanone and 4-methyl-2-
pentanone), PCBs, dioxins and furans (several), phthalates (di-n-butyl phthalate), and metals 
(arsenic and cadmium). As shown on Table 5.8-2, compounds are identified as carcinogens 
and noncarcinogens. 

• 1 

Table 5.8-2. Compounds of Potential Concern 
Fire Training Area 

Type Source Carcinogens Noncarcinogens 

Monoaromatics Fuels Benzene 1.3,5-Trimelhylbenzene 
1,2,4-Trimethylbenzene 
Isopropylbenzene 
n-Propylbenzene 
4-lsopropyltoluene 

Polyaromatics (PAH) Fuels, oils None 2-Methylnaphthalene 

Chlorinated monoaromatics Solvents 1,4-Dichlorobenzene None 

Ketones Solvents None 2-Hexanone 
4-MethyI-2-pentanone 

Polychlorinated biphenyls (PCB) Transfonner oil Total PCBs (Arodor 1016 or 1254 only) 

Dioxins and furans Herbicides, Dibenzo-p-dioxins and None 
Burning Chlorinated dibenzofurans with 

Organics chlorine substituted in the 
2,3,7,8 positions (severaQ 

Phthalates Plastics None Di-n-butyl Phthalate 

Metals' Background soil; Arsenic Cadmium 
fuels and oils 

Based on the background metals statisticsevaiuation in Appendix A, some metals were not induded in the semi
quantitative risk assessment because they were not statistically Significant from background concentrations. 
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All other target analytes were either 1) not detected, 2) below 1/101h of the RBC for residential ( 
soil, or 3) not statistically different from the background sample population (metals only). As 
shown by Table 4-1, however, RBCs are not available for some compounds. These 
compounds were included in the semi-quantitative risk assessment only when they were 

detected in a site-related sample. In addition, a list of compounds that were not detected at 
detection limits exceeding current risk-based concentrations is provided in Table 5.8-3. Most 
of these compounds were identified in the Work Plan (ENSR 1994) but require special 
analytical services to achieve reporting limits below RBCs. During the RifFS, Table 5.8-3 
should be reviewed to detennine if the likelihood that the compound is present warrants the use 
of special analytical services. 

As described in Section 5.8.4.4, the toxicity of petroleum hydrocarbons cannot be evaluated 
using bulk hydrocarbon measurements (GRO, ORO, and TPH). As a result, these data were 
not included in the semi-quantitative risk assessment. 

5.8.4.2 Sources, Transport Mechanisms, Exposure Pathways, and 

Receptors 

Sources, transport mechanisms, exposure pathways, and receptors (elements of a Conceptual 
Site Model) are shown on Figure 5.8-4. As discussed previously, primary sources include the 
fonner fire training pit, a former landfill, contaminated soil stockpiles, and drums containing ( 
flammable liquids. Secondary sources include contaminated surface and subsurface soil. It 
is not known whether groundwater or surface waters have been impacted. 

Potential transport mechanisms include surface water transport, leaching and groundwater 
transport, and volatilization. Within the air phase, volatile COPCs may disperse in the 
atmosphere or accumulate in enclosed spaces. However, no enclosed spaces are present in 
the vicinity of the Fire Training Area. In accordance with EPA (1995a), only four COPCs are 
considered "volatile" (benzene, 1,4-dichlorobenzene, 1,3,5-trimethylbenzene and _ ,1,2,4-
trimethylbenzene), having Henry's Law constants greater than 10-5

• Concentrations of these 
compounds are not expected to be significant in atmospheric air. Similarly, concentrations of 
nonvolatile COPCs in airborne dust are not expected to be of concern in the atmosphere (see 
Appendix A, Section A.S). 

Surface water transport is not expected to be significant, since the surrounding topography is 
relatively flat, and no surface water bodies are present within 0.5 mile of the site. Leaching 
may be significant for the more soluble compounds, including monoaromatics, ketones, and 
chlorinated monoaromatics. However, the depth to groundwater (approximately 180 feet) may 

be sufficient for natural attenuation of these compounds concurrent with downward migration. 
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Table 5.8-3 Compounds Not Detected at Detection Limits 
Exceeding Current Risk-Based Concentrations, Fire Training Pits 

Compound Matrix 
Maximum Detection Risk-Based 

Limit Concentration 
Toxaphene Soil 0.7 mg/Kg 0.58 mg/Kg 
1,2-Dibromoethane (EDB) Soil 5400 ~gIKg 7.5 ~g/Kg 
1,2,3-Trichloropropane Soil 1400 ~g/Kg 91 ~g/Kg 
1,2-Dibromo-3-chloropropane (OBCP) Soil 5400 IJg/Kg 460 ~g/Kg 
N-Nitrosodimethylamine Soil 20 mg/Kg 0.013 mg/Kg 
Bis(2-chloroethyl) Ether Soil 3 mg/Kg 0.58 mg/Kg 
N-Nitrosodi-n-propylamine Soil 3 mg/Kg 0.091 mg/Kg 
2-Nitroaniline Soil 20 mglKg 4.7 mg/Kg 
Hexachlorobenzene Soil 3 mg/Kg 0.4 mg/Kg 
3,3'-Oichlorobenzidine Soil 20 mg/Kg 1.4 mg/Kg 
8enz(a)anthracene Soil 3 mg/Kg 0.88 mg/Kg 
Benzo(b )f1uoranthene Soil 3 mgIKg 0.88 mg/Kg 
8enzo(a)pyrene Soil 3 mglKg 0.088 mg/Kg 
Indeno(1,2,3-cd)pyrene Soil 3 mg/Kg 0.88 mg/Kg 
Dibenz(a, h)anthracene Soil - 3 mg/Kg 0.088 mg/Kg 
Pentachlorophenol Soil 20 mg/Kg 5.3 mg/Kg 
Note: Some detection limits are elevated due to analytical interference. See the Fire Training Pits Appendix for a 

complete list of detection limits 
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Depending on the future land use, potential receptors may include residents, occupational ( 
workers, and construction workers. Ecological receptors include terrestrial plants, mammals, 
and avian species. 

5.8.4.3 Exposure Assessment 

A preliminary exposure assessment was performed for the soil ingestion pathway. Soil 
exposures via ingestion generally result in greater chemical uptake than dermal contact, 
inhalation, or recreation use. Accordingly, this pathway was selected to determine if soil 
exposures represent a significant human health risk. If human health risks via soil ingestion 
are significantly below the acceptable risk threshold, then combined health risks from other 

exposure pathways are probably within acceptable limits. However, if human health risks via 
soil ingestion are close to the acceptable risk threshold, then other exposure pathways should 
be evaluated as part of a baseline risk assessment. . 

Soil exposures were calculated using default exposure factors for residential and 
commercial/industrial receptors (EPA 1995a). These exposure factors reflect individuals ~ith 
the highest chronic exposure for noncarcinogens and the highest cumUlative exposure for 
carcinogens. For example, exposures to noncarcinogens are calculated assuming childhood 
exposure only, whereas exposures to carcinogens are calculated assuming combined childhood ("" 
and adult exposure. A list of the exposure factors and equations is provided in Appendix A. 

Exposure concentrations in soi! were calculated as the 95 percent UCL of the average 
concentration of all samples analyzed from a particular medium (surface or subsurface soil). 
If the compound was not detected, one-half of the reporting limit was used to calculate the 95 
percent UCl. This approach is consistent with EPA guidance (EPA 1991 b, 1992). 

5.8.4.4 Toxicity Assessment 

Dose-response factors for most compounds were obtained from EPA (1995a). These factors 
were obtained from: 

1) EPA's Integrated Risk Information System (current as of January 1, 1995), 
2) EPA's Health Effects Assessment Summary Tables (current through March 1994), 
3) The Superfund Health Risk Technical Support Center, and 
4) Other EPA sources. 
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Compounds not included in EPA (1995a) were assigned proxy dose-response factors based 
on those for related compounds. These compounds are listed in Table 5.8-4, along with related 

compounds and toxicity equivalency factors (where available). A provisional reference dose 

for 1,3,5-trimethylbenzene (EPA 1995a) was used as a proxy reference dose for other 

alkylbenzenes lacking approved dose-response factors. This value was selected because it 
is the lowest reference dose of all nonhalogenated alkylbenzenes provided in EPA (1995a), 

thereby providing a conservative estimate of the noncarcinogenic effects of volatile fuel 

hydrocarbons. Similarly, toxic equivalence factors developed by Magee et al. (1993) were used 

to estimate proxy reference doses for noncarcinogenic PAH lacking approved dose-response 

factors. These factors were used to evaluate potential noncarcinogenic effects associated with 

semivolatile fuel hydrocarbons (Le., PAH). 

Although provisional dose response factors have been developed for JP-4, JP-5, gasoline, and 
diesel fuel (EPA 1992b), these values are not appropriate for this evaluation. These values are 

based on fresh petroleum products and do not accurately represent the composition, and 

therefore the toxicity, of weathered petroleum products. They have not been subjected to 

rigorous peer review and are not routinely used, even by EPA, in risk assessment. As a result, 

bulk hydrocarbon measurements (GRO, ORO, and TPH) were not included in the semi

quantitative risk assessment. 

5.8.4.5 Human Health Risk Characterization 

The following sections summarize potential human health risks via soil ingestion. As described 

previously, soil exposures via ingestion generally result in greater chemical uptake than dermal 

contact, inhalation, or recreation use. Accordingly, if human health risks via soil ingestion are 
Significantly below the acceptable risk threshold, then combined health risks from other 

exposure pathways are probably within acceptable limits. However, if human health risks via 

soil ingestion are close to the acceptable risk threshold, then other exposure pathways may be 

evaluated as part of a baseline risk assessment. 

Human Health Risks - Carcinogenic 

Carcinogenic risks for the soil ingestion pathway are summarized on Table 5.8-5. Detailed risk 

calculations for each pathway and receptor are presented in Appendix A. 
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Table 5.8-4. Proxy Dose-Response Factors for Compounds Lacking Toxicity Data 

Fire Training Area 

Surrogate Compounds Target Compound 

Name Approved Approved Name TEFl Proxy Proxy 
RfDo1 CSFo1 RIDo CSFo 

1,3,5-Trimethylbenzene 0.0004 4--lsopropyltoluene NoneJ 0.0004 

Isopropylbenzene 0.04 n-Propylbenzene None3 0.04 

Methyl ethyl ketone 0.6 4--Methyl-2-pentanone None3 0.6 

Methyl ethyl ketone 0.6 2-Hexanone None3 0.6 

Dibutyl phthalate 0.1 Di-n-butyl phthalate NoneJ 0.1 

Naphthalene 0.04 2-Methylnaphthalene 1 0.04 

2,3,7,8-TCDD (dioxin) 1.S6E+S 2,3,7,8-PeCDDs O.S 7.BOE+4 
(dioxins) 

2,3,7,B-TCDD 1.56E+S 2,3,7,8-HxCDDs 0.1 1.S6E+4 

2,3,7,8-TCDD 1.S6E+S 2,3,7,8-HpCDDs 0.01 1.56E+3 

2,3,7,8-TCDD 1.S6E+S OCDD 0.001 1.56E+2 

2,3,7,B-TCDD 1.56E+S 2,3,7,8-TCDFs (furans) 0.1 1.56E+4 

2,3,7,B-TCDD 1.56E+5 1,2,3,7,B-PeCDFs O.OS 7.BOE+3 

2,3,7,B-TCDD 1.56E+5 2,3,4,7,B-PeCDFs O.S 7.BOE+4 

2,3,7,8-TeDD 1.56E+S 2,3.7,8-HxCDFs 0.1 1.56E+4 

2.3.7.B-TCDD 1.56E+S 2.3.7.8-HpCDFs 0.01 1.56E+3 

2,3,7.B-TCDD 1.56E+S OCDF 0.001 1.S6E+2 

Notes: 

1 "Approved" oral reference doses (RIDs) from EPA (1995a). 

2 Toxicity Equivalency Factors (rEF) for PAH from Magee et aL (1993); dioxins and furans from EPA (19B9). 

3 No TEFs have been developed for these compounds. RIDs for surrogate compounds were substiMed as 

those for the target compounds. 
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Table 5.8-5. Carcinogenic Risks for Soil Ingestion 
Fire Training Area 

Carcinogenic Risk 
Pathway 

Residential Occupational 

Surface Soil 3.0x10-6 3.5 x 10.7 

Subsurface Soil 3.1 x 10-6 3.7 X 10.7 

Total Risk 6.1 x 10-6 7.2 X 10.7 

QUD 0025635 

FINAL 

USing both residential and occupational exposure factors, the excess lifetime carcinogenic risk 
for soil ingestion exceeds the lower benchmark of 1 x 10-6 listed in the NCP. As a result, 
exposures via inhalation and dermal contact may need to be evaluated. The carcinogenic risk 
is associated with PCBs, benzene, 1,4-dichlorobenzene, dioxins, arid furans. 

Human Health Risks - Noncarcinogenic 

Noncarcinogenic hazard indices for the soil ingestion pathway are summarized on Table 5.8-6. 
Detailed risk calculations for each pathway and receptor are presented in Appendix A. 

Table 5.8~. Noncarcinogenic Hazard Indices for Soil Ingestion 
Fire Training Area 

Noncarcinogenic Hazard 
Pathway Index 

Residential Occupational 

Surface Soil 1.1 0.043 

Subsurface Soil 0.081 0.0033 

Total Hazard Index 1.2 0.046 

Using residential exposure factors, the total hazard index for soil ingestion is above the 
estimated threshold for adverse effects (1.0). As a result, exposures via inhalation and dermal 
contact may need to be evaluated. The majority of noncarcinogenic hazard is associated with 
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trimethylbenzenes. The remainder of the noncarcinogenic hazard is associated with other ( 
monoaromatics (isopropylbenzene, n-propylbenzene, and 4-isopropyltoluene), ketones (2-

hexanoneand4-methyl-2-pentanone), 2-methylnaphthalene, di-n-butyl phthalate, and cadmium. 

Using occupational exposure factors, the total hazard index for soil ingestion is well below the 
estimated threshold for adverse effects (1.0). However, if groundwater impacts are present, 

the additional noncarcinogenic hazard associated with potential groundwater use may need to 

be evaluated. 

5.8.4.6 Ecological Risk Characterization 

Quantitative assessment of ecological risks can be performed at the organism, population, or 

ecosystem :Ievel. Although ecosystem-level effects may be the most important, effects testing 

and modeling are rarely performed due to a number of practical considerations (Suter 1993). 

Quantification of population-level effects, such as reproductive potential, is important to maintain 

species populations, whereas assessment of organism-level effects evaluates the risk to 

individual organisms. 

Chemicals can be evaluated as single compounds or as mixtures. Methods for evaluating the 

toxicity of mixtures requires knowledge regarding the sites and modes of action of individual (. 

compounds. Unlike for human health risk assessment, these methods have not been 

standardized, and there is some debate regarding the most appropriate approach. 

If potential exposure pathways and receptors are present, ecological assessment begins with 

identification of the compounds of potential concern. This can be done in a similar fashion as 

for human health risk assessment, using ecological RBCs. Ecological RBCs may include 

toxicity benchmarks, sediment quality criteria, or other regulatory criteria. One set of criteria 

in common use provides benchmark concentrations foreight representative mammalian species 

and nine avian species (Opresko et al. 1994). Although benchmark concentrations are 
provided for 76 chemicals, toxicity benchmarks are not available for many target analytes. 

Also, the benchmarks are provided as concentrations in food, requiring evaluation of plant 

uptake and other routes of dietary exposure. Due to the large number of analytes measured 

at the Fire Training Pits, ecological RBCs were not compiled as part of this project. 

Potential receptors at the Fire Training Pits include terrestrial and avian species at a variety of 

trophic levels. The most highly exposed species include those with a small home range and 

small body weight to food consumption ratio (e.g., mice and resident songbirds). However, 
other less exposed species may warrant evaluation based on their susceptibility to particular 
chemicals (e.g., reproductive effects of 4,4'-OOT in raptors). 
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As part of the RifFS, ecological RBCs may need to be identified for representative terrestrial 

and avian species. Compounds of potential concern may be selected based on a comparison 

of ecological RBCs with measured concentrations. At this point, the appropriate risk 

quantitation methods and measurement endpoints may be selected. 

5.8.5 Findings and Conclusions 

The concentrations of carcinogenic and noncarcinogenic compounds are above the estimated 

threshold levels for adverse effects, the excess lifetime carcinogenic risk for soil ingestion 

exceeds the lower benchmark of 1 x 10-6 listed in the NCP. The carcinogenic risk is associated 

with benzene, 1 A-dichlorobenzene, PCBs, and various dioxin and furan congeners. 

The semi-quantitative risk assessment was performed using exposure assumptions that may 
not be appropriate for the site (e.g., residential use). In addition, the extent of contamination 

and the dynamic state of soil contamination plumes (expanding, degrading, or steady-state) 

have not been evaluated. The exposure assumptions, compounds of potential concern, future 

land use, and contaminant fate and transport may be re-evaluated for inclusion in a baseline 

risk assessment, if required. In addition, ecological receptors, RBCs, risk quantitation methods, 

and measurement endpoints may need to be identified for inclusion in a baseline ecological risk 

assessment. 
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5.9 Grease Pits 

5.9.1 Site History 

The Grease Pits Site is located_north of the main cantonment and southwest of the previously 
discussed Fire Training Pit in the area of Fort Richardson's former landfill (Figure 5.9-1). The 
original Work Plan was prepared to investigate two grease pits and one human waste pit at the 
site. During the course of the investigation, it was determined that at least 10 pits and possibly 
more have been excavated, used, and backfilled at the site. The ultimate scope of work 
performed and described herein was correspondingly modified after discussions between 

ENSR, the USACE, EPA, and ADEC. 

Historical information on the Grease Pits Site is not well documented; however, some 
information relevant to this study is indicated as follows: 

• According to Travis Barber, USACE (pers. comm.), many pits have existed on site 
(exact locations are unknown), and at least two pits existed east of the main pit area. 
Five pit locations were tentatively identified in the main pit area (see Figure 5.9-2). 

• The pits may have been used to dump cooking greases and other oils from field 
training exercises, miscellaneous trash and debris, and human waste. 

• Although the grease pits were not intended for general landfill use, the grease pit site 
is included as a portion of "old landfill" disposal areas that were in operation as 

recently as 1977 (E&E 1993a). 

• During a May 1988, AEHA inspection, two trenches w.ere open, with 55-gallon drums 
and liquid waste floating on the surface of the water in the base of the trench; the_ 
exact location of these trenches has not been determined. 

• At the time of a later visual site inspection (SAle 1990), one grease pit (location 
unknown) contained four drums labelled ethylene glycol; these drums had spilled and 
their contents were pooling in a brown puddle on the trench bottom. Another grease 
pit contained eight unidentified drums at the time of the 1990 site inspection. 

• One identified human waste pit is approximately 50 feet east of the pit with the 
ethylene glycol. 
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• It is also possible that some individual pits have been used for disposal of petroleum- ( 
type grease and oil, oil/water/sediment separator bottoms, fuel tank water, and other 

chemicals. 

• It has been reported that active uses of the trenches at the Grease Pits Site stopped 
sometime after 1988. All open trenches have been backfilled, regraded, and the 
surface has been hydroseeded. 

As the number, location, and exact use of each pit is uncertain, the environmental investigation 
of this site focuses on the identification of contaminants in representative pits rather than 
attempting to locate each individual grease pit. Contaminants of concern that were examined 

at the Grease Pits Site include petroleum hydrocarbons, VQCs, SVOCs, halogenated 
compounds, solvents, metals, ethylene glycol, and fecal coliform. 

5.9.2 Field Investigation 

Field investigation, as modified,' included: 

• Excavating seven trenches ranging in depth from 5 to 10 feet bgs and 12 to 50 feet 
in length, to locate some representative pits, prior to drilling soil borings; screening 
headspace vapors with an OVM. 

• Four soil borings (Appendix J) to depths of 30 to 60 feet bgs. 

The location of the trenches, soil borings, and samples locations are shown in Figure 5.9-2. 
A cross section of this area is provided in Figure 5.9-3. 

Trenches were excavated with a backhoe as described below. Trench depths are provided in 
Appendix J. 

Trench 

1 

2 

3 

9QOO..OJ6..<43O 

Recycled Paper 

Oegth Length 

10 40 

10 15 

10 35 

Comments 

Oil automotive debris and headspace vapors up 
to 200 ppm. 

Weathered trash from 0.5 to 2 feet. o ppm 
headspace vapors. 

Native soil. 
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Trench Depth Length Comments 

4 10 20 Mess hall waste from 3 to 5 feet. Metallic debris 
(e.g., bulldozer parts, wire rope, spent artillery 
casing) from 5 to 8 feet Probable date of burial 
early 1970s based on some items found. No fuel 
solvent odors or heads pace vapors above 
background. 

5 5 12 Native soil. 

6 7 50 Southern % of trench - mess hall waste and 
spent artillery casing container. Fuellsolvent 
odor. 

7 7 35 Native soil. 

Borings were drilled using an air-rotaty drilling rig described in Section 3.1.4. 

The Grease Pit Area investigation was modified to investigate the area the pits are located in 
by collecting samples at 1 O-foot intervals from three soil borings and completing the soil borings 
as monitOring wells. 

While advancing the soil borings, high fluid saturations were encountered in the vadose interval 

at a variety of depths ranging from 30 to 50 feet below grade level. Relatively highest water 
saturations (specific retentions) are generally associated with finer-grained materials (recovered 
gravelly muds). A fourth soil boring was advanced to bracket the area where the grease pits 

are known to be located. 

In order to assess the groundwater quality in the vadose zone and to assess the degree of 
capillary rise, two nested sets of suction Iysimeters with gypsum blocks were installed in the 
bgrings; AP-3522 and AP-3525. Details regarding the installation and data collection from the 
suction Iysimeters is presented in Section 5.9.4. The other two borings were backfilled with 
bentonite-based grout. Comments regarding installation of the borings are described below: 

900()..()36-43Q 
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Boring 

AP-3522 
(site of Trench 1) 

AP-3523 
(site of Trench 2) 

AP-3524 
(site of Trench 3) 

AP-3525 
(site of Trench 4) 

Depth 

58.8 

28.3 

48.5 

57.9 

Comments 

In location of obvious backfilled pit High headspace 
screening (up to 200 ppm) to 25 feet Muddy 
gravels. Background levels in headspace deeper 
than 25 feet bgs. Very moist soils at 48 feet bgs; no 
free water. 

Very moist soils at 28.1 feet Muddy gravels. 
Background levels in heads pace vapors. 

Moist to wet soils from 27 to 45 feet Muddy 
gravel. Background levels in headspace vapors. 

In location of obvious backfilled pit. Moist to wet 
from 27 to 28 feet. Muddy gravel. 

Based on these field investigations, the following observations and conclusions were made: 

• The metallic debris uncovered in trench 4 does not appear to include spent petroleum 

hydrocarbon. 

• The debris found in trenches 1 and 6 are Ilkely to include petroleum wastes. 

• Based on readings of headspace vapors, vertical migration of contaminants through 
subsurface soil is likely to be limited to 25 feet bgs or less. 

There is still a concern that the location of other backfilled trenches/pits have not been 

identified. 

5.9.3 Analytical Results 

A total of 29 soil samples, including three blind duplicate samples and three QA samples, were 
collected and sent to the laboratory for analysis. Analytes detected above the MRLs are shown 
in Table 5.9-1. A complete summary of analytical data is presented in Appendix J. 

Four samples were submitted to the USACE NPD Laboratory for geotechnical analysis, which 
included Atterburg limits, percent moisture content, and grain size testing. 

The project data was determined to be acceptable with the following qualification: 

• Precision and accuracy of soil SVOC data could not be completely assessed due to 
matrix interference in matrix spike/matrix spike duplicate recoveries. 
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Locltlon: 
Simpl, D.pth: 

Sample 10: 
Lab Cod,: 

Data Co nacted: 
Compound I R .. ldanUal ROC 

p,trellum Hvdrocarbonl (mllIKIIJ 
GRO I none 
ORO I none 
TPH I none 

Volatll. Oralnle Compound. (~IIIKII) 
Acetone 7,800,000 
2-Bulanone 1M E K) 47,000,000 
Benlene 22,000 
Toluene 16,000,000 
Telrachloroo Ih ono (PC E) 12,000 
ElhylbonlMe 7,800,000 
Tolal Xylene I 160,000,000 
Ilopropvtbenrene 3,100,000 
n·P ropylbe nlone none 
1,3,5-T rlmelhvtbenJene 31,000 
1,2,04· T rlmelhl'!benzene 39,000 -
Nephlhaleno 3,100,000 

Sem Ivolatl11 Oraan Ic Com PO und. Im!IIKg) 
Nephlhelene 3,100 
2·M elhyln aphlhelene none 
911 (2 ... lhylheKyi) Ph1l1 el Ble 048 
OI·n·octyI Phlhale Ie 1,600 

Tolal M. tal. (mglKlI) 
Anlenlc 0.37 
Berlum 5,500 
Chromium 300 
Lud none 
Mercul)l 23 
Nldlel 1,600 
Selenium 300 

Othlr Analy ... (mlllKg) 
Ammonl. e. Nitrogen none 
Nitrate + Nitrile II Nltrog en nOlle 

·,.-... ~. 

TABLE 5.9-1 Summary of Analytes Detected 
Grease Pits 5011 Sample Analytical Results 

-sa AP 3522 

10' 17.B·-IB.B' 21.3'-29.2' 
95GP120lSL 95GP1202SL 95GPI203SL 95GPI204SL 
K95039HlOI K950397 -002 K95O.f.f1-OO1 Kg 50«7-002 

1120195 1120195 1123195 1123195 

NA NA NA NA 
NA NA NA NA 
NA NA. NA NA 

<12,000 <6.000 <12,000 110 
<5,000 <2,400 <S,OOO 25 
<1,200 <BOO <1,200 18 
<1,200 <600 39,000 9 
<1,200 <600 2,200 NO 
<1.200 <600 25,000 6 
<1,200 <600 94,000 23 
<5,000 <2,400 5,500 NO 
<5,000 <2,400 11,000 NO 
<5,000 <MOO 14,000 NO 
<5,000 <2,400 39,000 NO 
<5,000 <2,400 8,500 NO 

<3 <3 0.8 NO 
<3 <3 1.4 NO 
<3 <3 NO NO 
<3 <3 NO NO 

4 04 NA 6J 
20 31 NA 79 
24 25 NA NO 
13 15 NA 42 
NO NO NIl 8 
27 28 NA NO 
NO NO NA 31 

0.04 0.5 NA 0.4 
NO NO NIl NO 

FOOTNOTES: NO • Non-<Ietected atlhll metl10d re~rtjng Ijm~ (1.1 R l). (5 eo 111. G,.. ... Pita Appondlx 10< M RL value s.) 
NA • Analysis no1 perlonned on 1111. sample . 
J • V.'~ I. conlldered an 85Um.le. 

31.8'-3B.9' 
95GP1205SL 
K9S0«7-OO3 

1123195 

NA 
NA 
NA 

51 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 

7J 
66 
NO 
:w 
8 

NO 
55 

0.04 
NO 

e • L.u 1I1an. Analytical re~rtlng limit hOi been ., .... Ied dualo malrlx Inl.7i,nln~1 Of lample nlq,"~ng dilution. 
A .ha<led vlluelndl cate, nlSUltOXClledl 1M nllldenU., rll~ ba .. d £Oo1C8nlrluon RBC. 

~o~~, 

Port 1 013 

o4B.B'-<l9.6' 51.6'-56.B' 
95GPI206SL 95GP1207SL 
K95O.f 76-002 Kg 5O.f 76-001 

1124195 II2.f195 

NA NA 
NA NA 
NA NA 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

NO NO 
NO NO 
NO NO 
NO NO 

NA NA 
NA NA 
NA NA -
NA NA 
NA. NA 
NA NA 
NA NA 

0.7 0.3 
NO NO 
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TABLE 5,9-1 Summary of Analytes Detected (cont.) 
Grease Pits Soil Sample Analytical Results 

Loc.tlon: I 56 AP 3523 
S ampl. 0, plh: , 10' 17,3'-18,3' 27,3'-2B,3' 10' 

Sampl"O: 95GPI20aSL 95GPI209SL 95GPI210SL 95GP1211Sl 95GPI212SL 
lib Cod,: K950502-OO1 Kg 50502-002 Klt5060 1-00 1 K95060 1-002 K950636-00 1 

0111 CollKled: 1125195 1125195 II3OJ95 1130195 1131/95 
Compound I R •• I d. nU., RaC 

P.trol. um Hydrocarbon. (m gll<O) 
GRO I none NA NA NA NA NA 
ORO I none NA NA NA NA NA 
TPH L none NA NA NA NA NA 

Vol.llI. Org. n Ie Compo u nd. (~I!II<"I. 
Acetone 7,800,000 NO NO NO NO 83 
2· Butanone (M E K) 47,000,000 NO NO NO NO NO 
Benzene 22,000 NO NO NO NO NO 
Toluene 18,000,000 NO NO NO NO NO 
hlnlchloroethana (P C E) 12,000 NO NO NO NO NO 
Etllylbenzene 7,800,000 NO NO NO NO NO 
Tolal )(ylenes 160 ,000,000 NO NO NO NO 6 
ISDpropylbenz ane 3,100,000 NO -~NO NO NO NO 
n ·Pmpylbanzen e none NO NO NO NO NO 
j ,3,5-T rlmethylbanz. ne 31.000 NO NO NO NO NO 
1,2,+ Trtme tIIyI benzene 39,000 NO NO NO NO NO 
Naphtl1 .Iane 3,100,000 NO NO NO NO NO . ............... _~.L'_ 

S .mIYo 11111. Orv I n Ie Com ~ au nd I (mlllKo) 
N aph thalene 3,100 NO NO NO NO NO 
2·Me thylnaphth alene none NO NO NO NO NO 
BII(2-eth>1heX)'l) Phthalate 46 NO NO NO 0.4 NO 
Ol·n~ Phthalate 1,800 NO NO NO NO NO 

Tot.1 MIIII. {molKlIl 
Anenlc 0.37 5 5 5 4 8 
Berlum 5,500 28 20 51 82 39 
Chromium 390 21 25 30 35 25 
Lead non. 5 7 5 6 4 
Merw.y 23 NO NO NO NO NO 
Ntd<.01 1,800 43 

.. 
29 32 44 34 

S.Ief1lum 390 NO NO NO NO NO 

00. rAn 11y ... (mg IKU) 
Ammonia as Nitrogen I none 0.5 0,3 0.2 0,5 0.2 
Nltmla + Nib1le 8S Nlirog ef1 I none NO NO NO NO NO 
FOOTNOTES: NO • Non-dolectea ., the molhod ropO<1ing limil (M R l) (5 Be Ill. Gran e Pit! Appendix lor M Rl vAlues.) 

NA - Mllysl' nol perlorme<l on lI1il lample, 
J - Value II COIlslaered an Istimat •. 
• -Lenihan. Ana/y1jcal reportjng flmll hal been el.valed due 10 mab1x Inte~~. or IImpta Alq";rlng (mutton. 
A lhaded \'IIlue indIcat .. Allultexceedl Ill. AI.la.nUal rlsk based ooncenlrltion R Be , 

.~ 
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TABLE 5.9·1 Summary of Analytes Detected (conl) 
Grease Pits Soil Sample Analyllcal Results 

Locltlon: 59/>1'3525 
Slmpll Depth: 10' 17.3'·18.3' 27.3'·27.0' 37.3' ~7.3'"",,7.0' 

SlmplllO: 95GPI213SL 9SGPI214Sl 9SGPI219SL 95GPI220Sl 05GP1221SL 95GP1222Sl 
lIbCodl: K9506311-OO3 K950638-oo2 K9506904-003 K9506904-002 K9506904-001 K9S0717 ..002 

DIU! Colleclld: IfJl195 lfJl195 212/95 212/95 212/95 219/95 
Compound I RuldlllUaI R9C 

Pltrollum Hydrocarbon I (mgll(g) 

GRO I none NA NA N .... NA NA NA 

ORO I none NA NA NA NA NA NA 

TPH I none NA NA NA NA NA NA 

Volatll. DIU'ln Ie Com poundl (!loll< II) 
Acetone 7,600,000 50 NO 66 73 65J NO 

2·Bulonone (MEK) ~7,ooo,ooo NO NO NO NO NO NO 

Benlene 22,000 NO NO NO 6 110J NO 

ToIuo"o 16.000,000 NO NO NO NO llJ NO 

Tellllchloroell1 ene (PC E) 12,000 NO NO NO NO NO NO 

EII1j1b.n~ene 7,600,000 NO NO NO NO NO NO 

r oLaI Xvionel 160,000,000 NO NO 6 NO '04 J NO 

II opropj1b enzene 3,100,000 NO NO NO NO NO NO 

,,·Propvibenzono none NO NO NO NO NO NO 

! ,3,&' Tnmelhj1benzene 31,000 NO NO NO NO NO NO 

I ,2 ,04· T~metllylben lene 39,000 NO NO NO NO NO NO 

Naphll1alene 3,100,000 NO NO NO NO NO NO 

hmlvolaurl Orvanlc Com~ oundl (maIKo) 
N8phlhaieM 3,100 NO NO NO NO NO NA 
2· Matllvinaph tile I ene none NO NO NO NO NO NA 
Bls(2-ethj1noK)1) Phlholole 046 NO NO 0.3 NO NO NA 

~~Phll1.'et. 1,600 NO NO 0.3 0.6 0.7 NA 

Tolal Mllall (mglKg) 
Anenle 0.37 3 04 7 NA NA NA 
Ba~um 5,500 32 20 69 NA NA NA 
Chromlum 390 23 20 53 NA NA NA 
Load none " 6 1 NA N .... NA 
Mercury 23 NO NO NO NA NA NA 
Nlck.I 1,600 60 31 048 NA NA NA 
Selenium 390 NO NO NO NA NA NA 

Olll.r Anllya .. (molKu) 
Ammoola u Nitrogen I none NO NO NA NA NA NA 
Nitrate • NI bite el Nitrogen I none NO NO NO NA 12 NA 

FOOTNOTES: NO. Non-deleded al tile melhod reporting limll (MRLJ. (See the Grelle Pill AppendlK lor MRL valu ... ) 
NA • AnaIYIII not parIormed on !hit IImpl •. 
J • Value II conlldlrtd an I.timorl. 
< • Lell tIlen. Anl/ytlCIl repottIng limit hIS been elevoted due to matrix Inte~. or IOmple requiring dilution. 
UJ. Anel~ wei not dolecIod at the MRL. however. the MRL II conaldered aT! IIUmale. 
A shaded value Indicate. rellAllxceedl the ro,ld.nUa! r1lk bloed conoInnUon (RBC). 
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IIGIL Loeolion: AP= 
50..,....,10: ~P1NOGW 

Dopdl: 27ft. BGS 
l,ab <:0<10: ~I 

o.loColloelod: 1011~ 

" .... 1iMI O<toni<: Compounds 
(EPA IIeCIIod 1%tO) MRL 

1.1.'-.2' 0 110_ -'1..5 
.1.1.~ 0.: J u. 
1.1~""_,," NO o. 

1.1.2- _"'""" N~ a 
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TABLE 5.i-1 Summary Of Analyta o.t.cted 
Grea ... Pib Woter Sample Analytk:ll Rnulb 

AP= AP= N'= 
85GPl291GW i5GP1:nGW OUP 9SGP129:lGW 

43ft. BGS 43ft.BGS 22ft. BGS 
~$-002 ~ ~~ 

101115/'iS lQ'l&'i5 1011~ 

IMRL I IMRL I 
II O. NO o. Ne 

2 ~ I. I I a. 0.1 J 

Ne u. .ND 0" NU 
HO a HI: 

12 ..., ~ '-<>, 
N O. Ne 

~ Ne o. Ne 
NO L NO 
NO 

H 0 ND H 
0: 0; 

,ND 
N N 
N NO 

NO N 
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N O. NO o. Ne 
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6.0 I." ~U '0 
IS ~," 

Ne NO NO 
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N U" HO U.: ND 
NO D.: Ne 0, Ne 
NU u' Ne 0, NU 

-"" ~ OJ .Il.. ~ 
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.~ HC NO 
0; 0, NO O. 

_NO .Il.. NC J!"I J 
NU U.: O. u; 

11 1.0 
NL HO "0 
Ne Ne NO 
N ND NU, 

0.' 

~ u, J ND_ 
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,N" NQ. NI 
0 .• D. .. " 0.' I." 
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N ~ Ii", ~ NO 

• Z- •. I 2.0 Ne 
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"I L ND ° Ne 
N ~ N ND_ 
NL "- NOI , .0 N 

~ "II 
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NU .... NJ!.. I Ne 
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~ -"'" "-" .W, 
1 0_ 1 NO 

FOOTNOTE liD-_" __ -"'11_ (MR~. 
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More detailed qualifications and exceptions are noted in the USACE NPD Laboratory's CQAR 

and ENSR QASR located in Volumes I through III of Analytical Data for PSE2 OUD (ENSR 

1995). 

Subsequent to the original PSE2 data collection activities, water samples were collected from 

the suction Iysimeters at AP-3522 and AP-3525 in October 1995. Results are presented in 

Section 5.9.4. 

5.9.4 Suction Lysimeter Results 

Suction Iysimeter arrays were installed in borings AP-3522 and AP-3525 at approximately 25, 

45, and 60 feet bgs. A suction Iysimeter and gypsum block were installed at each depth (See 

Figure 5.9-3 and as-built drawings in Appendix J). 

Based on available drilling data, the vadose zone in the site area is composed of stratified, 

cobbly gravels with silt and clay occurring as a pore filling. Suction Iysimeters collect water 

from surrounding soil pore spaces. Water table elevations appear to be deeper than 150 feet 
bgs based on data from the monitoring wells in the vicinity of the site. 

Suction Iysimeters AP-3522 and AP-3525 were installed using an air rotary drilling rig in April 

1995. The Iysimeters were installed with porous ceramic cup assemblies at depths of 25 ft, 45 
ft, and 60 ft bgs. Gypsum blocks were set immediately above the levels of the ceramic cups 

to assess moisture content. The gypsum blocks have wire leads that measure the resistance 

across the gypsum block in ohms. The resistance changes with the moisture content present. 

The moisture content is then approximated from moisture content curves available for some 
typical farm soils. Moisture content readings from AP-3522 ranged from 6 to 8 percent. 

Moisture content readings from AP-3525 ranged from 3.1 to 7.25 percent. 

Distilled water was used with silica flour to make a slurry, and for hydration -of bentonite chips. 
The Iysimeters were purged 3 times in April, 4 times in September, and 3 times in October 

1995 to equilibrate pore water with surrounding soils, and to assess recovery rates. The 

ceramic cups were held at 70 centibar vacuums for approximately one week for each event, 

and the resultant pore water was subsequently extracted using a hand pump. Volumes 
recovered from the cups fluctuated widely between a and 500 mL. The fluctuation in recovered 
pore water volumes may be attributed to variances in infiltration rates, but is more likely a factor 
of recovery rates; and field capacity (specific retention). 

~ 
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During October 1995 the cups underwent final purging, and sampling. The cups were purged ( 
3 times during which pH, conductivity, and temperature were measured. The pH readings 

ranged between 6.7 and 7.99. Conductivity readings ranged from 550 to 3,480 pmhos/cm. 
Temperature readings ranged between 4.5 and 9 degrees centigrade. 

Water samples were collected from the Iysimeters on October 18, 1995 and analyzed for EPA 
Test Method 8260. Pore water was sampled from suction Iysimeters AP-3522 and AP-3525 

at approximately 25 and 45 ft bgs. Insufficient water was obtained from the 60-foot cups for 
analysis of samples. A duplicate sample was collected from the 45-foot cup in Iysimeter 

AP-3522. 

Following sampling, the Iysimeters were flushed with pressurized air, and the cups were then 
left at ambient pressure to mitigate the potential for ice damage over the winter. 

Analytical Results . 

A total of five water samples, including one duplicate sample, was collected from the Iysimeters 
and sent to the laboratory for analysis. Analytes detected above the MRLs are shown in Table 
5.9-1. A complete summary of analytical data is presented in Appendix J. 

Benzene was the key constituent of concern; detected in water from Iysimeter AP-3522 at 760 
pg/L at 27 ft bgs, and 18 pg/L at 43 ft bgs. Varying concentrations of other VOCS were 
detected up to 190 pg/L in samples from AP-3522. The analytical results for these samples 
indicated that VOCS generally attenuate at least 1 order of magnitude between 27 and 43 ft 
bgs. The majority of VOCS were reported below the method reporting limits for samples from 
AP-3525. 

In general, the potentially most mobile VDCs appear to attenuate at the sites of AP-3522 and 
AP-3525 with increased depth to 45 ft bgs. VOCS in vadose pore fluid attenuate 100 feet 
above the water table. 

5.9.5 Semi-Quantitative Risk Assessment 

As described in Section 4.2. a semi-quantitative risk assessment was conducted on this site. 
The risk assessment is considered semi-quantitative because: 1) potential risks to ecological 
receptors were not evaluated, 2) the exposures evaluated reflect the available analytical data 
and do not necessarily represent the maximum extent of contamination or future changes in 

~ 
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contaminant concentrations, and 3) only one exposure pathway was considered (soil ingestion); 
although this pathway usually yields the most conservative results, other pathways may also 
be important. 

The Grease Pit Site is located north of the main cantonment in a fenced and locked area. 
Surrounding land uses include former landfill areas. The area of investigation is surrounded 
by mixed spruce and birch forest, with interspersed grasslands. There are no surface water 
bodies within 0.5 mile. 

5.9.5.1 Compounds of Potential Concern 

The COPCs are summarized in Table 5.9-2. These compounds include monoaromatics 
(benzene, toluene, ethylbenzene, xylenes, 1,3,5-trimethylbenzene, 1,2,4-trimethylbenzene, 
isopropylbenzene, n-propylbenzene, and 4-isopropyltoluene), PAH (naphthalene and 2-
methylnaphthalene), chlorinated alkenes (tetrachloroethene), ketones (methyl ethyl ketone), 
phthalates (bis[2-ethylhexyl]phthalate and di-n-butyl phthalate), and metals (arsenic and 
cadmium). As shown on Table 5.9-2, some of these compounds are carcinogens. 

All other target analytes were either 1) not detected, 2) below 1/10Ul of the RBC for residential 
soil, or 3) not statistically different from the background sample population (metals only). As 
shown by Table 4-1, however, RBCs are not available for some compounds. These 
compounds were included in the semi-quantitative risk assessment only when they were 
detected in a site-related sample. In addition, a list of compounds that were not detected at 
detection limits exceeding current risk-based concentrations is provided in Table 5.9-3. Most 
of these compounds were identified in the Work Plan (ENSR 1994) but require special 
analytical services to achieve reporting limits below RBCs. During the RifFS, Table 5.9-3 
should be reviewed to determine if the likelihood that the compound is present warrants the use 

of special analytical services. 

As described in Section 5.9.4.4, the toxicity of petroleum hydrocarbons cannot be evaluated 
using bulk hydrocarbon measurements (GRO, ORO, and TPH). As a result, these data were 
not included in the semi-quantitative risk assessment. 

9()()()..()36.. 

Recyeted Paper 5.9-11 
October 1996 



QUO 0025655 

QUO PRELIMINARY SOURCE EVALUATION 2 FINAL 

Type 

Monoaromatics 

Polyaromatics 

(PAH) 

Chlorinated 

alkenes 

Ketones 

Phthalates 

Metals' 

Table 5.9-2. Compounds of Potential Concern 
Grease Pits 

Source Carcinogens Noncarcinogens 

Fuels Benzene Toluene 

Ethylbenzene 

Xylenes 

1 ,3,~trimethylbenzene 

1.2.4-trimethylbenzene 

Isopropyl benzene 

n-Propylbenzene 

4-lsopropyltoluene 

Fuels. oils None Naphthalene 

2-Methylnaphthalene 

Solvents Tetrachloroethene None 

Solvents Methyl ethyl ketone Acetone 

Plastics None Bis(2-ethylhexyl)phthalate 

Di-n-butyl phthalate 

Background soil; Arsenic Barium 

fuels and oils Chromium 

Mercury 

Selenium 

Based on the background metals statistics evaluation in Appendix A, some metals were 
not included in the semi-quantitative risk assessment because they were not statistically 
significant from background concentrations. 
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Table 5.9-3 Compounds Not Detected at Detection Limits 
Exceeding Current Risk-Based Concentrations, Grease Pit 

Compound Matrix 
Maximum Detection Risk-Based 

Limit Concentration 
Benzene Water 2.5 ~g/l 0.361-1g/L 
Chloromethane Water 2.5 ~gIL 1.4 JJg/L 
Vinyl Chloride Water 2.5 J.lg/L 0.019 I-Ig/L 
1.1-Dichloroethene Water 2.5 ~g/L 0.044 JJg/L 
Methylene Chloride Water 5 J.lg/L 4.1 JJ9/l 
Chloroform Water 2.5 iJgIL 0.15 1-l9/L 
Carbon Tetrachloride Water 2.5 J.lg/L 0.16 1-l9/L 
1.2-Dichloroethane Water 2.5 iJg/L 0.12 1-l9/L 
Benzene Water 2.5 ~g/L 0.36 1-l9/L 
Trichloroethene (TCE) Water 2.5 ~g/L 1.6 1-l9/L 
1.2-Dichloropropane Water 2.5 J.lg/L 0.161-1g/L 
Bromodichloromethane Water 2.5 1J91l 0.17 j./g/L 
cis-1,3-Dichloropropene Water 2.5 1Jg/L o.on j./g/L 
trans-1.3-Dichloropropene Water 2.5 IJg1l 0.077 j./g/l 
1 ,1 ,2-Trichloroethane Water 2.5 1Jg/L 0.19 1J9/l 
Tetrachloroethene (PCE) Water 2.5 IJgll 1.1 j./g/l 
1,2-0ibromoethane (EDB) Water 10 1Jg/l 0.00075 JJ9/l 
1 ,1.1.2-Tetrachloroethane Water 2.5 1Jg/L 0.41 j./g/l 
Bromoform Water 2.5 ~glL 2.4 j./g/L 
1.1.2,2-Tetrachloroethane Water 2.5 J.lg/L 0.052 j./glL 
1.3,5-Trimethylbenzene Water 10 J.lgll 2.4 j./g/L 
1.2.4-Trimethylbenzene Water 10 ~glL 31-1g/L 
1 A-Dichlorobenzene Water 2.5 J-IglL 0.44 JJ9/l 
1.2-Dibromo-3-chloropropane (DeCP) Water 10 IJglL 0.048 1J9/l 
Hexachlorobutadiene Water 10 J.lgfL 0.14 \-lg/L 
N-Nitrosodimethylamine Water 250 J.lg/L 0.0013 1-19/L 
Aniline Water 250 J.l91L 10 1-19/L 
Bis(2-chloroethyl) Ether Water 100 J.lg/L 0.00921-1g/L 
1,4-Dichlorobenzene Water 100 1-1 gIL 0.44 ",gIL 
Bis(2-chloroisopropyl) Ether Water 100 pg/L 0.26 \-Ig/L 
N-Nitrosodi-n-propylamine Water 100 J.lg/L 0.0096 \-Ig/L 
Hexachloroethane Water 100 J.lg/L 0.75 IJg/L 
Nitrobenzene Water 100 Jlg/L 3.4 \-Ig/L 
Isophorone Water 100 Jlg/l 71 \Jg/L 
Hexachlorobutadiene Water 100 pg/L 0.14 \-lg/L 
Hexachlorocydopentadiene Water 100 J.lg/l 0.15 IJg/l 
2-NitroaniIine Water 250 Jlg/L 2.2 IJg/l 
3-Nitroaniline Water 250 IJg/L 110 I-Ig/L 
2,4-Dinitrotoluene Water 100 \JgJL 73 \-lg/L 
Note: Some detection limits are elevated due to analytical interference. See the Grease Pit Appendix for a complete list 

of detection limits 
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Table 5.9·3, cont'd. Compounds Not Detected at Detection Limits 
Exceeding Current Risk-Based Concentrations, Grease Pit 

Compound Matrix 
Maximum Detection Risk-Based 

Limit Concentration 

2,6-Dinitrotoluene Water 100 I-Ig/l 37 J,lg/L 
4-Nitroaniline Water 250 1-1 gIL 110 J,lg/L 
N-Nitrosodiphenylamine Water 1OO1-191L 14 J,lg/L 
Hexachlorobenzene Water 100 I-Ig/L 0.0066 J,lg/L 
3,3'-Dichlorobenzidine Water 250 I-Ig/L 0.15 I-Ig/L 
Benz(a)anthracene Water 100 pg/l 0.092 1-1 gIL 
Bis(2..ethylhexyl) Phthalate Water 100 I-Ig/l 4.81-1g/L 
Chrysene Water 100 pg/l 9.21-1g/L 
Benzo(b )f1uoranthene Water 100 1-191L 0.0921-1g/L 
Benzo(k)f1uoranthene Water 100 1-191L 0.92 J,lg/L 
Benzo(a)pyrene Water 1OOI-ig/L 0.00921-1g/L 
Indeno(1,2,3-cd)pyrene Water 100 pg/L 0.0921-1g/L 
Dibenz(a,h)anthracene Water 1OOI-ig/L 0.0092 J,lg/L 
2.4,6-Trichlorophenol Water 100 I-Ig/l 6.1 1-19/L 
2,4-Dinitrophenol Water 25OI-lg/L 73 J,lg/L 
Pentachlorophenol Water 250 pg/l 0.56 1-1 gIL 
Arsenic Water 51-1g/l 0.0381-19/L 
Vinyl Chloride Soil 12001-19/Kg 340 J,lg/Kg 
1,1-Dichloroethene Soil 12001-19/Kg 11001-19/Kg 
1,2-Dibromoethane (EDB) Soil 50001-lg/Kg 7.51-1g/Kg 
1,2,3-Trichloropropane Soil 12001-19/Kg 91 1-19/Kg 
1,2-Dihromo-3-chloropropane (DBep) Soil 5000 J,lg/Kg 4601-19/Kg 
N-Nitrosodimethylamine Soil 20 mg/Kg 0.013 mg/Kg 
Bis(2-chloroethyl) Ether Soil 3 mg/Kg 0.58 mg/Kg 
N-Nitrosodi-n-propylamine Soil 3 mg/Kg 0.091 mg/Kg 
2-Nitroaniline Soil 20 mg/Kg 4.7 mg/Kg 
Hexachlorobenzene Soil 3 mg/Kg 0.4 mg/Kg 
3,3'-Dichlorobenzidine Soil 20 mg/Kg 1.4 mg/Kg 
8enz(a)anthracene Soil 3 mg/Kg 0.88 mg/Kg 
Benzo(b )f\uoranthene Soil 3 mg/Kg 0.88 mg/Kg 
Benzo( a)pyrene Soil 3 mg/Kg 0.088 mg/Kg 
Indeno(1,2,3-cd)pyrene Soil 3 mg/Kg 0.88 mg/Kg 
Dibenz( a,h)anthracene Soil 3 mg/Kg 0.088 mg/Kg 
Pentachlorophenol Soil 20 mg/Kg 5.3 mg/Kg 
Note: Some detection limits are elevated due to analytical interference. See the Grease Pit Appendix for a complete list 

of detection limits 
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5.9.5.2 Sources, Transport Mechanisms, Exposure Pathways, and 
Receptors 

Known primary sources, transport mechanisms, exposure pathways, and receptors, elements 
of a Conceptual Site Model, are shown on Figure 5.9-4. As discussed previously, primary 
sources include grease pits and the human waste disposal pit. Secondary sources include 

contaminated surface and subsurface soil. 

Potential transport mechanisms include surface water transport, leaching and groundwater 
transport, and volatilization. Within the air phase, volatile COPCs may disperse in the 
atmosphere or accumulate in enclosed spaces; however, no enclosed spaces are present in 
the vicinity of the fire training area. In accordance with EPA (1995a), several COPCs are 
considered "volatile" (benzene, toluene, ethylbenzene, xylenes, 1,3,5-trimethylbenzene, 1,2,4-
trimethylbenzene, isopropylbenzene, n-propylbenzene, 4-isopropyltoluene, tetrachloroethylene, 
methyl ethyl ketone, and acetone), having Henry's Law constants' greater than 10.5. 

Concentrations of these compounds are not expected to be significant in atmospheric air. 
Similarly, concentrations of nonvolatile COPCs in airborne dust are not expected to be of 
concern in the atmosphere (see Appendix A, Section A.S). 

Surface water transport is not expected to be Significant, since the surrounding topography is 
relatively flat, and no surface water bodies are present within 0.5 mile of the site. Leaching 
may be significant for the more soluble compounds, including monoaromatics, chlorinated 
alkenes, and ketones. However, the depth to groundwater (estimated at 150 feet bgs) may be 
sufficient for natural attenuation of these compounds concurrent with downward migration. 

Depending on the future land use, potential receptors may include residents, occupational 
workers, and construction workers. Ecological receptors include terrestrial plants, mammals, 

and avian species. 

5.9.5.3 Exposure Assessment 

A preliminary exposure assessment was performed for the soil ingestion pathway. Soil 
exposures via ingestion generally result in greater chemical uptake than dermal contact, 
inhalation, or recreation use. Accordingly, this pathway was selected to determine if soil 
exposures represent a significant human health risk. If human health risks via soil ingestion 
are Significantly below the acceptable risk threshold, then combined health risks from other 
exposure pathways are probably within acceptable limits. However, if human health risks via 
soil ingestion are close to the acceptable risk threshold, then other exposure pathways should 
be evaluated as part of the baseline risk assessment. 
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Soil exposures were calculated using default exposure factors for residential and ( 
commercial/industrial receptors (EPA 1995a). These exposure factors reflect individuals with 
the highest chronic exposure for noncarcinogens and the highest cumulative exposure for 
carcinogens. For example, exposures to noncarcinogens are calculated assuming childhood 
exposure only, whereas exposures to carcinogens are calculated assuming combined childhood 
and adult exposure. A list of the exposure factors and equations is provided in Appendix A. 

Exposure concentrations in soil were calculated as the 95 percent UCL of the average 

concentration of all samples analyzed from a particular medium (surface or subsurface soil). 
If the compound was not detected, one-half of the reporting limit was used to calculate the 95 
percent UCL This approach is consistent with EPA guidance (EPA 1991 b, 1992). 

5.9.5.4 Toxicity Assessment 

Dose-response factors for most compounds were obtained from EPA (1995a). These factors 

were obtained from: 

1) EPA's Integrated Risk Information System (current as of January 1, 1995), 
2) EPA's Health Effects Assessment Summary Tables (current through March 1994), 
3) The Superfund Health Risk Technical Support Center, and 

4) Other EPA sources. 

Compounds not included in EPA (1995a) were assigned proxy dose-response factors based 

on those for related compounds. These compounds are listed in Table 5.9-4, along with related 
compounds and toxicity equivalency factors (where available). A provisional reference dose 
for 1,3,5-trimethylbenzene (EPA 1995a) was used as a proxy reference dose for n
propylbenzene. This value was selected because it is the lowest reference dose of all 
nonhalogenated alkyl benzenes provided in EPA (1995a), thereby providing a conservative 
estimate of the noncarcinogenic effects of volatile fuel hydrocarbons. Similarly, toxic 
equivalence factors developed by Magee et al. (1993) were used to estimate a proxy reference 
dose for 2-methylnaphthalene. This factor was used to evaluate potential noncarcinogenic 
effects associated with semivolatile fuel hydrocarbons (Le., PAH). 

Although provisional dose response factors have been developed for JP-4, JP-5, gasoline, and 
diesel fuel (EPA 1992b), these values are not appropriate for this evaluation. These values are 
based on fresh petroleum products and do not accurately represent the composition, and 
therefore the toxicity, of weathered petroleum products. They have not been subjected to 
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rigorous peer review and are not routinely used, even by EPA, in risk assessment. As a result, 
bulk hydrocarbon measurements (GRO, DRO, and TPH) were not included in the semi
quantitative risk assessment. 

Table 5.9-4. Proxy Dose-Response Factors for Compounds Lacking Toxicity Data 

Grease Pits 

Notes: 
1 

Surrogate Compounds Target Compound 

Approved Proxy Proxy 
Name RID 1 

c Name TEF2 RIDe CSFe 

Isopropylbenzene 0.04 n.Propylbenzene NoneJ 0.04 

Naphthalene 0.04 2-Methylnaphthalene 1 0.04 

"Approved" RIDs from EPA (1995a) 
Toxicity Equivalency Factors (rEFs) from Magee et al. (1993) 
No TEFs have been developed for these compounds. RIDs for surrogate compounds were substituted 
as those for the target compounds. 

5.9.5.5 HUman Health Risk Characterization 

The following sections summarize potential human health risks via soil ingestion. As described 
above, soil exposures via ingestion generally result in greater chemical uptake than dermal 
contact, inhalation, or recreation use. Accordingly, if hUman health risks via soil ingestion are 
significantly below the acceptable risk threshold, then combined health risks from other 
exposure pathways are probably within acceptable limits. However, if human health risks via 
soil ingestion are close to the acceptable risk threshold, then other exposure pathways should 
be evaluated as part of the baseline risk assessment. 

Human Health Risks - Carcinogenic 

Carcinogenic risks for the soil ingestion pathway are summarized on Table 5.9-5. Detailed risk 
calculations for each pathway and receptor are presented in Appendix A. 
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Table 5.9-5. Carcinogenic Risks for Soil Ingestion 
Grease Pits 

Carcinogenic Risk 
Pathway 

Residential Occupational 

QUO 0025661 

FINAL 

Surface Soil Not evaluated; concentrations below threshold levels 

Subsurface Soil 5.1 x 10-8 5.9x10-9 

Total Risk 5.1 x 10-8 5.9 X 10-9 

Using residential and occupational exposure factors, the excess lifetime carcinogenic risk for 
soil ingestion does not exceed the lower benchmark of 1 x 10-6 listed in the NCP. If 
groundwater impacts are present. exposures via tapwater ingestion may also be considered. 

Human Health Risks - Noncarcinogenic 

Noncarcinogenic hazard indices for the soil ingestion pathway are summarized on Table 5.9-6. 
Detailed risk calculations for each pathway and receptor are presented in Appendix A 

Table 5.9-6. Noncarcinogenic Hazard Indices for Soil Ingestion 
Grease Pits 

Noncarcinogenic Hazard Index 
Pathway 

Residential Occupational 

Surface Soil Not evaluated; concentrations below threshold levels 

Subsurface Soil 0.11 0.0045 

Total Hazard Index 0.11 0.0045 

Using residential exposure factors, the total hazard index for soil ingestion is below the 
estimated threshold for adverse effects (1.0). However, if groundwater impacts are present, 
exposures via tapwater ingestion may also need to be considered. 
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Using occupational exposure factors, the total hazard index for soil ingestion is well below the 
estimated threshold for adverse effects (1.0). Additional noncarcinogenic hazards due to 
dermal contact and inhalation are not likely to exceed the acceptable limit. However, if 
groundwater impacts are present, the additional noncarcinogenic hazard associated with 
potential groundwater use may also need to be evaluated. 

5.9.5.6 Ecological Risk Characterization 

Quantitative assessment of ecological risks can be performed at the organism, population, or 
ecosystem level. Although ecosystem-level effects may be the most important, effects testing 
and modeling are rarely performed due to a number of practical considerations (Suter 1993). 

Quantification of population-level effects, such as reproductive potential, is important to maintain 
species populations, whereas assessment of organism-level effects evaluates the risk to 

individual organisms. 

Chemicals can be evaluated as single compounds or as mixtures. Methods for evaluating the 
toxiCity of mixtures requires knowledge regarding the sites and modes of action of individual 
compounds. Unlike for human health risk assessment, these methods have not been 
standardized, and there is some debate regarding the most appropriate approach. 

If potential exposure pathways and receptors are present. ecological assessment begins with 
identification of the compounds of potential concern. This can be done in a similar fashion as 
for human health risk assessment, using ecological RBCs. Ecological RBCs may include 
toxicity benchmarks, sediment quality criteria, or other regulatory criteria. One set of criteria 
in common use provides benchmark concentrations foreight representative mammalian species 
and nine avian species (Opresko et al. 1994). Although benchmark concentrations are 

provided for 76 chemicals, toxicity benchmarks are not available for many target analytes. 
Also, the benchmarks are provided as concentrations in food, requiring evaluation of plant 
uptake and other routes of dietary exposure. Due to the large number of analytes measured 
at the Grease Pits, ecological RBCs were not compiled as part of this project. 

Potential receptors at the Grease Pits in dude terrestrial and avian species at a variety of 
trophic levels. The most highly exposed species include those with a small home range and 
small body weight to food consumption ratio (e.g., mice and resident songbirds). However, 
other less exposed species may warrant evaluation based on their susceptibility to particular 
chemicals (e.g., reproductive effects of 4,4'-DDT in raptors). 
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As part of the RifFS, ecological RBCs may need to be identified for representative terrestrial 
and avian species. Compounds of potential concern may be selected based on a comparison 
of ecological RBCs with measured concentrations. At this point, the appropriate risk 
quantitation methods and measurement endpoints may be selected. 

5.9.6 Findings and Conclusions 

The human health risks, using residential exposure parameters for soil ingestion, do not exceed 
the target noncarcinogenic hazard index of 1.0 or the excess lifetime cancer risk of 1 x 10-6 as 

listed in the NCP. 

The semi-quantitative risk assessment was performed using exposure assumptions that may 
not be 'appropriate for the site (e.g., residential use). In addition, the extent of contamination 
and the dynamic state of soil and groundwater contamination plumes (expanding, degrading, 
or steady-state) have not been evaluated. The exposure assumptions, compounds of potential 
concem, future land use, and contaminant fate and transport may need to be re-evaluated for 
inclusion in a baseline risk assessment, if required. In addition, ecological receptors, RBCs, 
risk quantitation methods, and measurement endpoints may be identified for inclusion in a 
baseline ecological risk assessment. 

5.9-20 
October 1996 

(r 

(I 



( 

RoosEVEL1" ROAD 

LEGEND 

\l EXISTING MONITORING WEU5 

SOURCE: CORP OF ENGINEERS/ 
F1"R-t.lST/INV. NO. DAA85-00-B 

GREASE PIT AREA 

DRAWING: GPSP2 DRAWN: SR/ABB 

C/SC: 1:1000 DISK: 152/96 
"'ATE: 1 CHECK: T.B. 

WATER 
STORAGE 

~ I RESERVOIR V (UNDER GROUND) 

LANDnll. AREA 

AP-3010 
() 174.90 

GREASE PIT 

SITE PLAN 

F5.9-A 

QUO 0025664 

OPERABLE UNIT 0 

FORT RICHARDSON 

PROJECT 9000-066 



( 

APJ523 . 

TRENCH 6 

( 

A' ---------

--.~ ~ 
\.'-~ 

\--" 

-

LEGEND 

.-~. 

A A' 

--- LANDFILL ---) 
{ 

t 
/~ 
I 

;-
~ 

t ; 
\ '-. 

--

OUD 0025665 

-
~ .. --.- '~ 

.~ 

, 

~;\ . )~ ') 
TRENCH 7 ') 

\~ 

j TRHUNE /,_J -- r-
, /' -

-~~ 
0 35 70 
i ! 

SCALE IN FEET 

F5,9-B 



11 
0'1 
(0 
I 

o 

-25 

S 
A 

APo3S25 
TRENCH 4 

LEGEND 

TIE, 8-B' 
I 

APo3S22 

I I NEW SOIL BORING LOCATION 

NEW SUCTION LYSIMETER ARRAY 

SCALE: I" = SO', VERTICAL EXAGGERATION X2 

DRAWING: GPCS 

C/SC: 1:50 

DATE: 10/8/96 

DRAWN: A88/SSR 

DISK: 107/96 

CHECK: DG 

[rd 

BURIED RUBBISH 
WITH STRONG ODOR 

TRENCH 6 
tUI'E 

N 
A' 

AP3S203 

547'E 

E 
S' 

~ 

AP3524 

BURIED RUBBISH WITH 
ELEVATED HEADSPACE 
VAPOR READINGS AND 
ODORS, / 

" 0 \) 0 \) 0 \) 0 
0:0.0:6.0: 0.0:6.0: 

~". :~: 9-':~: \I'f' rJ.:"': 9·.:~:9· .. "': 
0.0: 0. 0: 0. 0: 0.0: 0.0: 
'9· .. ~.' 9'''''': 9,ifJ' o· ',,' o· '" 
0. b: 0. b: 0, 0: 0, 0: 0, 0: 
'9'. '~.' 9·:?' 9'. '?:<i. '?:9'. f·~·. '?: 
0.0:0.0:0.0:0.0: 0.0: 0,0: 
0', :~,' 9',:~: 0'. :~: 9'f' ~'.:< 0'. :~.' 

WELL &: POORLY GRADED GRAVEL (GW/GP) -ill' ,~,~.p.?,p.~.p.?:,~.o,po: 
SLIGHTLY MOIST TO VERY MOIST; FREE ,.9,:. 9,,? 9.,'. ~ .. ?, 9 .. ? 9 .. ". 
SEEPAGE NOT ENCOUNTERED. IIIGIi fRACTION ,.:@;~;.q.(~,:.Q,.Q: 0.0:0.0: 0.0: 

OF FINES '.':,:;.~" '~·m .. ·.':;,;::J.', 

TRENCH 3 

ERRATIC 
BOULDER 

~ EXCAVATED AREA 

LYSIMETER OEPTH 

FIGURE 5.9-3 
CROSS SECTION 
A-A' AND 8-8' 

FOR GREASE PITS 

OPERABLE UNIT D 

FORT RICHARDSON, ALASKA 

PROJECT 9000-066 

a 
c 
o 
o 
o 
I\:) 
(J1 
en 
en 
en 



Primary 
Sources 

Grease 
Pit 

M.r ASTM (1994) 

-
-
-

-

Figure 5.9-4 Sources, Transport Mechanisms, Exposure Pathways, and Receptors 
Grease Pit Area 

Secondary 
Sources 

Surface Solis 
« 2 ft. deep) 

Subsurface Solis 
(> 2ft. deep) 

Transport 
Mechanisms 

;- - - -'Mod-EroSi0n7 - - - - i 
----: Atmospheric r-l 

: Dlspel'5lon :: .-----------------. . --
• .-----------------1 . _ • Volallllzatlonl I J ---, r-, 

__ J Atmospheric I I 

Exposure 
Pathways 

Ingestion 

Dermal Conlacl 

-
-
--

: _____ ..o!s.P!r:~~ _____ : l-- _ J---------------i 
I 1 Inhalation ~- --

]- - - - -V'oiailliiiiiioni - - - -]: : : 
-1 Enclosed·Space f -- --------- ---- ---. 

Groundwater 
Plume r-

-1 '-
~--------------~ I __ 

Surface Salls, 
Sediment, 

and Surface 
Waler 

I 
I 
I 
I 
I 
I 

: _____ A_~'!.ll2.ulall!!.'!. ____ : 

Leaching! 
Groundwater 

Transport 

Stormwaterl 
Surface 
Water 

Transport 

Legend 

Drinking Water 
Ingestionllnhalation 

Recrea!ion Usel 
Ecological 

t--

-D- Quantilative Evaluation, this 
report (Human Health Risk) -0--- Not Evaluated; 

Potentially Significant 

r----.. 
• 1 ----, ,----l ____ 1 

Not Evaluated; 
Probably Insignificant 

Receptors 

Resldenllal 

Commerc!aVlndustrtal 

Construction Worker 

Recreallon Use 

Ecological 

o 
c 
o 
a 
a 
I\} 
01 
0') 
0') 
-....j 



QUD 0025668 



( 

( -

QUO 0025669 

OUD PRELIMINARY SOURCE EVALUATION 2 FINAL 

6.0 REFERENCES 

American Society for Testing and Materials (ASTM). 1992. Standard Guide for Pre-liquid 
Sampling from the Vadose Zone. ASTM Designation D 4696-92. 

Barber, Travis. 1994. U.S. Anny, Department of Public Works, Fort Richardson, Alaska. 
Personal communication with Eric Rapport, ENSR, October 1994. 

Ecology and Environment, Inc. (E&E). 1991. Final Field Investigation Plan forthe Confirmation 
of Fire Training Pits at Fort Richardson, Fort Wainwright, and Fort Greely, Alaska. 

_____ . 1993a. Closure Plan, Fort Richardson Landfill, Anchorage, Alaska. Contract No. 

DACA85-91-D-0003. Delivery Order No. 29. July. 

_____ . 1993b. Sampling and Analysis Plan (included in Closure Plan, Fort Richardson 

Landfill). 

_____ ,. 1996. Background Data Analysis Report. Fort Richardson, Alaska. April. 

ENSR Consulting and Engineering (ENSR). 1995. Analytical Data for Preliminary Source 
Evaluation 2, Operable Unit D. Document 9000-036. April 1995. 

__ --'-__ . 1994. Preliminary Source Evaluation 2 Work Plans. Final, September 1994. 

Freethey, G.M. 1976. Preliminary Report on Water Availability in the Lower Ship Creek Basin, 
Anchorage, Alaska. U.S. Geological Survey Water Resources Investigations 48-75. 
January. 

Geisy and Hoke. 1990. Wisconsin Department of Natural Resources Sediment Quality 

Criteria. 

Hull and Suter. 1994. Oak Ridge National Laboratory (ORNL) Toxicological Benchmarks for 
Screening Contaminants of Potential Concern for Effects on Sediment-Associated Biota 

Kirschner and Lyon. 1973. "Stratographic tectonic development of Cook Inlet petroleum 
province." In: Arctic Geology. Tulsa, Okla., Am. Assoc. Petroleum Geologists Mem. 19, 
p.396-407. 

90Q0.03f3.430 

Recycled Paper 6-1 
October 1996 



QUO 0025670 

OUO PRELIMINARY SOURCE EVALUATION 2 FINAL 

Long et al. 1993. National Oceanic and Atmospheric Administration, Effects Range - Low 
Values. 

Magee, RH., Bradley, L.J.N., Butler, E.L., Karas, AJ., and Grabowski, J.S. 1993. "Risk-Based 
Target Cleanup Levels for TPH in Soils." In: Hydrocarbon Contaminated Soils, Volume III, 
Calabrese, E.J. and Kostecki, P.T., eds. Lewis Publishers, Chelsea, MI, pp. 303-319. 

Opresko, O.M., Sample, RE., and Suter, G.W., 1994: Toxicological Benchmarks for Wildlife: 
1994 Revision. Oak Ridge National Laboratory, Oak Ridge, TN. ES/ERfTM-86-r1. 

Persaud et al. 1990. Provincial Sediment Quality Guidelines. Ontario Ministry of the 

Environment. 

Science Applications International Corporation (SAl C). 1990. ReRA Facility Assessment, 
PRlVSI Report. Contract No. 68-W9-0008. Work Assignment No. R10003. Project No. 6-

788-03-807-00. January. 

Schmoll and Oobrovolny. 1972. Generalized Geologic Map of Anchorage and Vicinity. U.S. 
Geologic Survey Miscellaneous Geological Investigations Map. 1-787-A 

Suter, G.W. II. 1993. "Ecological risk assessment." Lewis Pub/. Co., Boca Raton, FL. 538 
pp. 

U.S. Army Corps of Engineers (USACE). 1991. Sampling Report, Underground Storage Tank 
Remediation, Fort Richardson, Alaska. CENPA-EN-G-M (200-1 c). May 15. 

____ ,. 1990. Groundwater Monitoring Network. 

U.S. Environmental Protection Agency (EPA). EPA, 1989. Interim procedures for estimating 
risks associated with exposures to mixtures of chlorinated dibenzo-p-dioxins and 
-dibenzofurans (COOs and CDFs) and 1989 update. USEPA Risk Assessment Forum, 
Washington DC EPAl625/3-89/016. 

____ . 1991 a. Supplemental Guidance for Superfund Risk Assessments in EPA Region 
10. August 16, 1991. 

____ . 1991b. Chemical Concentration Data Near the Detection Limit. EPN903/8-91 1001 , 

November 1991. 

~36-430 

Recycled Paper 6-2 
October 1996 

( 

( 



( 

( 

QUO 0025671 

QUO PRELIMINARY SOURCE EVALUATION 2 FINAL 

____ . 1989. Risk Assessment Guidance for Superfund, Volume I - Human Health 
Evaluation Manual, Part A. EPAl540/1-89/002, December 1989. 

____ . 1992a. Supplemental Guidance to RAGS: Calculating the Concentration Term. 

Publication No. 9285.7-081, May 1992. 

_____ . 1992b. Oral Reference Doses and Oral Slope Factors for JP-4, JP-5, Diesel 

Fuel, and Gasoline. Memorandum dated March 24, 1992, from Joan S. Dollarhide, EPA 
Office of Research and Development, to Carol Sweeney, EPA Region 10. 

. 1994. Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA -----
Corrective Action Facilities. OWSER Directive No. 9355.4-12. 

_____ . 1995a. EPA Region III Risk-Based Concentration Table, January - June, 1995. 
March 7, 1995.' EPA Region /II, Philadelphia, Pennsylvania. 

_____ . 1995b. Drinking Water Regulations and Health Advisories. U.S. EPA, Office of 

Water, Washington, D.C. 

Woodward-Clyde Consultants. 1990a. Installation Restoration Program, Stage 1, Site 4, Fire 

Training Areas. Final Report. 

_____ . 1990b. Installation Restoration Program, Remediallnvestigation/Feasibility Study, 

Final Report for Site 4, Fire Training Areas. Contract No. F33615-85-D4544. Delivery No. 
0009. Modification No.1. February. 

9000-036-430 

Recycled Paper 6-3 
October 1996 



QUO 0025672 

QUO PREUMINARY SOURCE EVALUATION 2 FINAL 

( 

This page intentionally left blank. 

6-4 
OCtober 1996 





( 

(- • 
\. • 

• 
• 

APPENDIX A 

RISK CALCULATIONS 

Risk Calculations 
Background Metals Statistics 
Summary Risk Tables for Each Site 
Summary Statistics for Each Site 

QUD 0025674 



( .-. 

QUO 0025675 

RISK CALCULATIONS 

In accordance with EPA Region X guidance (EPA 1992) risk calculations were perfonned for 
compounds whose maximum concentrations were: 

• greater than the risk-based concentration (RBC) for tap water, or 
• greater than 1/10 of the RBC for soil. 

For metals data, a significance test was perfonned to detennine whether metals data for each 
site can be distinguished from the background sample population. Metals data which could not 

be distinguished from background were not included in the risk calculations. Details of the 
statistical analysis are provided in a subsequent section of this Appendix. 

RBCs from EPA Region III (EPA 1995) were used for screening criteria. This list reflects more 
current toxicity infonnation than the Region X RBGs (EPA 1992), and contains a larger list of 
compounds (nearly 600 compounds for the Region III RBCs, vs. about 140 compounds for the 
Region X RBCs). In addition, the Region III RBGs are based on age-adjusted exposure 

factors, which more accurately represent one's cumulative exposure to carcinogens. 

The following sections present the equations used to calculate carcinogenic risk and the 
noncarcinogenic hazard index. The assumptions are identical to those used to develop the 
EPA Region III RBGs, with two modifications: 

• Frozen Ground: Exposure frequencies for surface and subsurface soil were reduced 
to 7/12 of the default exposure frequency (350 days/year for residential; 250 days per 
year for commerciallindustrial), since the ground is frozen for approximately S months 
of the year. 

• Subsurface Soil: For subsutiace soil, the product of exposure frequency and duration 
was assumed to be one-fifth of that for surface soil, reflecting the decreased likelihood 
of exposure for subsutiace soil. 

Carcinogenic risks and noncarcinogenic hazard indices were evaluated for two exposure 
pathways: soil ingestion and tapwater ingestionlinhalation. A justification for eliminating soil 
exposures via the inhalation pathway is provided in Section AS of this Appendix. 
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Two exposure scenarios were considered: residential and commercial/industrial. The receptors ( 
evaluated under these scenarios are identical to those used to develop the EPA Region III 
RBCs (e.g., combined childhood and adult exposures for soil, adult exposures for tap water, 
etc.). In this manner, results are presented simply as "residential" or "commerciallindustrial", 
without regard to the individual receptors. 

Dose-response factors for most compounds were obtained from EPA (1995). These factors 
were obtained from: 

1) EPA's Integrated Risk Information System (current as of January 1, 1995) 
2) EPA's Health Effects Assessment Summary Tables (current through March 1994) 
3) The Superfund Health Risk Technical Support Center, and 

4) Other EPA sources 

In accordance with EPA (1995) oral dose-response factors were substituted for unavailable 
inhaled dose-response factors. Compounds not included in EPA (1995) were assigned proxy 

dose-response factors based on those for related compounds. Target compounds, surrogates, 
and proxy dose response factors are listed for each site in the main body of this report. 

A.1 Residential Soil Ingestion 

Carcinogenic risks were calculated based on combined childhood and adult exposure (EPA 
1995), using a reduced exposure frequency for seasonally frozen soil: 

where ELCR 

EFrs = 
IFSadj = 

ATe -

E~ = 
CSFoj = 

9000-036 
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= excess lifetime carcinogenic risk 
residential exposure frequency, soil (200 d/y) 
age-adjusted soil ingestion factor (114.29 mg-y/kg-d) 
averaging time for carcinogens (25550 d) 
exposure concentration for the itt! compound (mglkg) 
oral cancer slope factor for the itt! compound (risk per mg/kg/d) 
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(-- Using the parameters identified above, equation (1) can be simplified as: 
\ 

n 
ELCR == 8.95 x 1o-7 ·E EC(CSFo j (2) 

1~1 

Equation (2) was used to calculate carcinogenic risks associated with ingestion of surface soil. 
For subsurface soil, the combined exposure frequency and duration was assumed to be one
fifth of that for surface soil, resulting in the following equation for carcinogenic risk: 

n 
ELCR :0 1.79 x 1o-7 ·E EC(CSFoi (3) 

f..1 

Noncarcinogenic hazard indices were calculated based on childhood exposure only (EPA 

1995): 

EFrs·EDc·IRSc ~ ECI 
HI == ~ (4) 

BWc·ATn .106 mg i-1 RfDoi 
C kg 

where HI = cumulative hazard index 

EDe = exposure duration, age 1-6 (6 y) 

IRSe = soil ingestion rate, age 1-6 (200 mg/d) 

BWe = body weight, age 1-6 (15 kg) 

ATnc = averaging time for noncarcinogens, child (2190 d) 

Eej = exposure concentration for the jth compound (mg/kg) 

RfDoj = oral reference dose for the jth compound (mg/kg/d) 

Using the parameters identified above, equation (4) reduces to: 

nEG. 
HI = 7.31 x 10-6·E __ I (5) 

1~1 RfDo, 

Equation (5) was used to calculate the hazard index resulting from ingestion of surface soil. 
For subsurface soil, the product of exposure frequency and duration was assumed to be one
fifth of that for surface soil, resulting in the following equation for the hazard index: 
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A.2 Commercial/Industrial Soil Ingestion 

Carcinogenic risks were calculated based on adult occupational exposure, assuming that only 
50 percent of total soil ingestion is work-related (EPA 1995): 

where EFos 

EDo 
IRSa 

Fe 
BWa 

EFo 0EDo./RSa·FC n 
ELCR '" S I: ECj" CSFo, (7) 

BWa.ATc.106 rna 1<01 
kg 

= occupational exposure frequency, soil (150 d/y) 

= occupational exposure duration (25 y) 
= soil ingestion rate, adult (100 mgld) 

= fraction of contaminated soil ingested (0.5) 
= body weight, adult (70 kg) 

Using the parameters identified above, equation (7) reduces to: 

n 
ELCR "" 1.05 x 10-7

• I: EC( CSFo, (8) 
/~1 

( 

Equation (8) was used to calculate carcinogenic risks associated with ingestion of surface soil. 
For subsurface soil, the product of exposure frequency and duration was assumed to be one- ( 
fifth of that for surface soil, resulting in the following equation for carcinogenic risk: 

n 
ELCR '" 2.10 x 10-a°I: EC(CSFo/ (9) 

/ .. 1 

Noncarcinogenic hazard indices were also calculated assuming that 50 percent of total soil 
ingestion is work-related: 

EFos'EDoo/RSaoFC~ EC, 
HI == L..J -- (10) 

BWa.ATn 0106 mg M RIDol o kg 

where ATno = averaging time for noncarcinogens, occupational (9125 d) 

Using the parameters identified above, equation (10) reduces to: 
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n EC 
HI", 2.94 x 10-7 0I: __ I (11) 

1-1 RIDo, 
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Equation (11) was used to calculate the hazard index resulting from ingestion of surface soil. 
For subsurface soil, the combined exposure frequency and duration was assumed to be one
fifth of that for surface soil, resulting in the following equation for the hazard index: 

nEG· 
HI '= 5.87 x 10-s'I: __ I (12) 

1=1 RfDo/ 

A.3 Residential Drinking Water Ingestion/Inhalation 

Volatilization terms were calculated for compounds identified by EPA (1995) as having a 
Henry's Law constant greater than 10-5. A volatilization factor of 0.5 was used, obtained from 
RAGS Information Branch (EPA 1991 c). Carcinogenic risks were calculated based on 

combined childhood and adult exposure: 

~ n n 
ELCR :: ---W,,---{K·IFAadj·r, EC(CSR/ + IFWadj'''E EG(CSFoj} (13) 

ATc'1000ll 1-1 ~1 

where EFrw = 
IFAadj = 
K = 
IFWadj = 
CSFij = 

mg 

residential exposure frequency, tap water (350 d/y) 
age-adjusted inhalation factor (11.66 m3-y/kg-d) 
volatilization factor (0.5 Um 3

) 

age-adjusted tap water ingestion factor (1.09 L-y/kg-d) 
inhalation cancer slope factor for the i th compound (risk per 
mg/kg/d) 

Using the parameters identified above, equation (13) reduces to: 

n n (1 
ELCR = 7.98 x 10-s '{:E EC(CSRj + 0.187,:1:: EC/·CSFoj}4) 

/~1 j~1 

Noncarcinogenic hazard indices were calculated based on combined childhood and adult 
exposure: 

9<JOO..036 
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EFr . EDtot n EC n EG 
HI:: W {K·/RAa·:E--'. + IRWa':E--/ } (15) 

BWa·ATn ·1000.E.[ 1-1 RfDlj j-1 RfDOj r mg 
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where EDtot = exposure duration, total (30 y) 

ATnr = averaging time for noncarcinogens, residential (10950 d) 
/RAa = inhalation rate, adult (20 m3/d) 

/RWa = tap water ingestion rate, adult (2 Ud) 

RfDij = inhalation reference dose for the itn compound (mg/kg/d) 

Using the parameters identified above, equation (15) reduces to: 

n EC. n EC 
HI::: 1.37 x 10-4'{E --' + O.20-E __ I} (16) 

1~1 RfDil f..1 RfDol 

A.4 Commercial/Industrial Drinking Water Ingestion/Inhalation 

Carcinogenic risks were calculated for an adult, using the default occupational exposure 
frequency and duration: 

ELCR = 
EFo .EDo n n 

w {K.IRAa·E EC(CSFil + IRWa'L EC,.CSFoj } (17) 
BWa'ATc'1000~ /-, / .. , 

mg 

where EFow = occupational exposure frequency. tap water (250 d/y) 

Using the parameters identified above, equation (17) reduces to: 

n n 
ELCR = 3.49 x 10-5'{E EC,.CSFi, + O.20·L EC(CSFo/} (18) 

'~1 1=1 

Similarly, noncarcinogenic hazard indices were calculated for an adult: 

HI '" EFow'EDo {K'IRAa.t ECI + IRwa.t EC/ } (19 
BWa·ATn '1000~ /-1 RfDil 1-' RfDo/ ) 

o mg 

Using the parameters identified above, equation (19) reduces to: 
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n EG nEG. 
H/:: 9.78 x 1o-5 '{E __ I + O.20·L __ I } (20) 

b,' RfDil 1~1 RfDol 
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A.S Soil Exposures via the Inhalation Route 

The following paragraphs present a comparison of exposures via the inhalation versus ingestion 
pathways for soil. This analysis is provided as a justification for eliminating the inhalation 

pathway from semi-quantitative risk calculations. 

Carcinogenic risks for residential soil ingestion are provided by equation (1): 

ELCR "" EFrs'/FSadj t EC(CSFo
j
(21 

ATc'106 mg M ) 
kg 

Which can be simplified as shown by equation (2): 

n 
ELCR"" B.95 x 10-7 'L EC(CSFol (22) 

1~1 

Evaluation of exposures via the inhalation pathway requires consideration of both volatilization 
and particulate emissions, Neglecting the effects of soil adsorption, reductions in molecular 

mixing, and diffusion through tortuous pore channels, a soil volatilization factor can be obtained 
by multiplying the tapwater volatilization factor K by a representative soil unit weight (say, 125 
Ibs/tr): 

v "" O,5~' ft3 
m3 28.32L 

125/bs 
ft3 

where: V= soil volatilization factor 

kg "" 1.002 kg (23) 
2.2031bs m3 

Employing the particulate emission factor provided in EPA's proposed Soil Screening Guidance 

(EPA 1994), the resulting expression for carcinogenic risk is: 

EFr ·/FAadj n 1 n 
ELCR "" S {V'L EC,.CSR1 + --'L EC"CSRj } (24) 

ATc'106 mg j".1 PEF i-1 
kg 

where: PEF = particulate emission factor (6.79 x 108 m3lkg) 
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Due to the large size of EPA's particulate emission factor PEF, the second summation in (24) 
can be neglected, yielding: 

This implies that risks associated with inhalation of soil particulates is probably insignificant 
relative to risks via soil ingestion. Using the parameters identified previously, equation (25) 

reduces to: 

n 
ELCR", 9.13 x 10-8·E Eel-CSAI (26) 

/-1 

(' 

Noting that oral cancer slope factors are commonly substituted for unavailable inhaled cancer 

slope factors (EPA 1995), comparison of equations (22) and (26) indicates that risks via the 
inhalation pathway for volatile compounds are approximately 1/10 of the risks via the ingestion 
pathway. In reality, however, risks via the inhalation pathway are probably much lower, since 
volatile compounds are often strongly adsorbed to soil organic matter. In addition, the enthalpy 
of liquid solutions is greater than solid matrices, resulti~g in increased molecular mixing and (-
volatilization. Not only is there less molecular mixing In solid matrices (resulting in reduced 
migration of contaminants to the air-solid interface), diffusion of gaseous contaminants is 
inhibited by the tortuosity of soil pores. As a result, the soil volatilization factor V probably 
grossly overestimates volatilization from contaminated soiL 

The foregoing analysis indicates that 1) inhalation exposures for particulate emissions are 
insignificant relative to exposures via soil ingestion, 2) as a result, inhalation exposures for 
nonvolatile compounds can probably be neglected, and 3) the incremental carcinogenic risks 
and noncarcinogenic hazard indices for inhalation of volatile compounds probably range from 
1/10 to 1/100 of the carcinogenic risks and noncarcinogenic hazard indices for most 
compounds. 
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BACKGROUND METALS STATISTICS 

The following paragraphs describe the methods and results of a statistical comparison among 

site and background soil metal concentrations. The objective was to determine whether soil 
metal concentrations at the sites were significantly greater than background concentrations and 

ultimately to determine which metals to include in the risk calculations for exposure to surface 

and subsurface soil. 

Five metals (arsenic, barium, chromium, lead, and nickel) were included in the comparisons. 

Site soil concentrations fer these five metals were compared to the following background soil 

populations: 

• QUO (site-specific) background surface and subsurface soil populations. 

• Basewide soil background populations. 

The site-specific background soil data were collected in this study and included the background 

data discussed in Section 4.3. The basewide background data were compiled and summarized 

in Background Data Analysis Report, Fort Richardson, Alaska ("background report"; E&E 1996) 
and included all background soil metal concentration data collected to date at Fort Richardson. 

Background soil metal concentrations were compared to each QUO site sample population 
using Cochran's approximation to the Behren's Fisher t-test as described in 40 CFR 264, 

Appendix IV. This test method compares estimated mean metal concentrations determined 
from site and background sample data and is recommended by EPA due to the test's 

robustness and power for testing with small sample popUlations. 
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Test results are provided in Table 1, which summarizes each comparison among the site and 
background sample populations. In Table 1, the result of each comparison is tabulated as a 
yes or no response to the following question: 

"Is the mean metal concentration in the site soil population significantly (at the 95 
percent confidence level) greater than in the background soil population?" 

Results of the comparisons among the sites and basewide background populations were 
difficult to interpret due to the fact that the site samples were grouped into one of two 
categories (surface soil and subsurface soil), whereas the basewide background populations 
were divided into several other categories, including the root zone, and geologic units '(Qay2 
and Qey), which were not defined for each site in this study. Due to the differences in how 
each soil metal concentration population was defined in this study and in the background 
report, the null hypothesis for the statistical tests is that the site soil population for a given metal 
is equivalent to at least one of the background soil populations. In other words, to reject the 
null hypothesis, all the statistical comparisons for a given site and metal must show significant 

differences between the site and background populations. 

Given the null hypothesis, only lead in surface soil at the Fire Training Pit site, the Building 704 
site, and in subsurface soil at the Building 796 site was definitely (Le., in comparison to all 

( 

background populations) greater than in background soil populations. Consequently, arsenic, C 
barium, chromium, and nickel were not included in the screening for compounds of potential 
concern in soil. Similarty, lead in soil at the remaining sites and soil depth categories were not 
included in the screening for compounds of potential concern. The following paragraphs 
describe the statistical comparison methods in more detail. 

QUO Background Metal Concentrations (Site-Specific Background) 

The first step in the evaluation consisted of calculating the statistical parameters required in the 
t-test for the QUO background sample population. For each metal and soil depth range within 
the QUO background population, the following parameters were obtained: 

NbS = The number of background samples obtained from surface soil. 

XbS = The estimated mean metal concentration for background surface soil or 
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;:; The estimated variance of the metal concentration in the background surface 
soil or ~(Xi - XbS)2/(Nbs - 1). 

Wbs = The special weighting as defined in Cochran's approximation to the Behren's-
Fisher t-test or Sbs 2/Nbs. 

tbS ;:; The t-statistic for the background surface soil estimated mean metal 
concentration with (Nbs - 1) degrees of freedom and at the 95% level of 
significance. This level of significance is equivalent to the 90% level of 
significance for a two-tailed t-test. 

The same parameters were calculated for subsurface soil using the subscript (bd). Results of 
these calculations for each metal and soil depth range are summarized in Table 1. 

Based on the QUO background soil metal concentration results, it appeared that surface soil 
(bs) and subsurface (bd) concentrations were very similar and from the same population. To 
test this hypotheSiS, the surface soil and subsurface soil metal concentrations were compared 
using Cochran's approximation to the 8ehren's-Fisher t-test. 

To compare the QUO background surface and subsurface soil metal concentrations, the 
( -. following t-statistics were calculated for each metal as described in 40 CFR 264, Appendix IV: 

The t-test statistic: 

The critical t-statistic at the 90% significance level for a two-tailed test: 

These test statistics were used to determine whether there were significant (at the 90% 
confidence level) differences among metal concentrations between QUO background surface 
and subsurface soil. For each metal, if the absolute value of T* is less than -re, then it is 
unlikely that surface and subsurface soil metal concentrations are different. Conversely, if the 
absolute value of T* is more than or equal to -re, then it is likely that surface and subsurface soil 
metal concentrations are different. Table 2 summarizes the results of these tests. For each 
metal, the absolute value of T* was less than -re, indicating that surface and subsurface soil 
contain similar metal concentrations in the QUO background sample population. 
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Based on the results, the QUO background surface and subsurface metal concentration data ( 
were "pooled" into a single QUO background metal soil sample population. The pooled QUO 
background statistics are summarized in Table 4. 

Similarly, test statistics were calculated for each of the basewide soil background metal 
populations defined by the background report. The pooled QUO background soil populations 
and the basewide background soil populations were then compared to each site soil population. 
The following paragraphs describe the methods for these comparisons. 

Site Versus Background Metal Concentrations 

For each site and soil depth range, metal concentrations in the site sample population were 
tested against the QUO and basewide background sample population using Cochran's 
approximation to the Behren's-Fisher t-test. To conduct the tests, the following parameters 

were obtained for each metal, site, and soil depth range: 

Nm ::;: The number of samples obtained from the site for a given metal analyses. 

S 2 
m 

= The estimated mean metal concentration from the site sample population or 
D</Nm where ~ is the ilh metal concentration. 

= The estimated variance of the metal concentration sample population or ~(~

Xrril(Nm - 1). 

Wm ::;: The special weighting as defined in Cochran's approximation to the Behren's-
Fisher t-test or Sm2/Nm. 

tm = The t-statistic for the site estimated mean metal concentration with (Nm - 1) 
degrees offreedom and atthe- 95% level of significance for a one-tailed t-test. 

Tables 5 through 9 summarize the results of these calculations for each site, metal, and soil 
depth range. To test whether site soil estimated mean metal concentrations were significantly 
(95%) greater than background sample population concentrations, the following test statistics 
were calculated for each site, metal, and soil depth range: 
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::;; The t-test statistic where Xb and Wb are the estimated mean metal concentration and 
special weighting for the pooled background sample population, respectively. 

::;; The critical t-statistic at the 95% level of significance for a one-tailed test where til is 
the t-statistic for the pooled background sample population. 

For each metal and soil depth range, if T*<T':' then it is unlikely that the site metal 
concentrations are higher than in background soil. Conversely, if T* ~ Te

, it is likely that site 
metal concentrations are greater than in background soil. 

Tables 5 through 9 summarize the results of these tests for each site and soil depth range. If 
T* was greater than or equal to ro, then a result of ''yes'', indicating that site soil contained 
greater metal concentrations as compared to background, was noted in the far right column. 
If T* was less than -r:, then a result of "no", indicating that the site soil did not contain 
significantly higher metal concentrations than in background soil, was noted in the far right 
column. 

The overall results of the comparisons are summarized in Table 1. 
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Table 1. Summary of Statistical Comparisons 
Among Site and Background 5011 Concentrations. 

Sit. Populilion. Background Populations 

Anenlc Barium Chromium 

a ... Wldl alcklllOund a ... Wid. alcklilOund 81 •• Wid. 

DUD DUD DUO alckglOund OUD 
Modlu .... SII. R""I Sub· SII. Rool lub· 511. 511. 

Sit. S,...,ldc All SUrfIC. Zone .urf.c. Qly2 Ooy Splclflc All Surf.c. Zone .urf.c. Splclnc All QIy2 Qer Splclnc 

Surtle.8011 

Fire T,"lnlng P~ Vu No No No Vel No Vel No No No No No No No No Vel Vel 

G'"I'" PHI W" NlA NlA NIA NlA NIA NIA NIA NIA WA NlA NlA NIA NIA NIA NIA NIA 
Ou.1 Pollolivl Rdwy VI. Vu No No VII No V •• No No No No No No No No No Vel 
Bulkllng 35-752 '1'0. No No No No No Vel V •• Ve. No No Vel No No No Vel No 
Ship Cr SW Outfall No No No No No No No No No No No No No No No V •• No 
Building g 55 VI. No No No No No VOl V •• V •• No No VII No Veo V .. V •• No 
Bulldlnu 718 Vel V •• No No Ve. Ve. Veo No No No No No No No No No No 
Buktllnll1~ V •• Veo No No VII V .. '1'0. No No No No Ve. No No No Ve. Ve. 
Bulkllng 79/1 NlA No No No No No No NlA No No No No NlA No No No NlA 
SUb.urflcl Soil 
F~o Tr.lnlng PH V .. VI. No No VI. Ve. V •• V •• V •• No No V •• No Ve' Vn V •• Veo 
OreallPh No No No No No No No No No No No No No No No No No 
Du.t PI n.t"'o Rdwy NlA No No No No No No NlA No No No No NlA No No No NIA 
8wldlng 35-7 n No No No No No No No Ve. V •• No No Vea No No No '1'0. Ve. 
S hlp Or 8W Outlill NlA No No No No No No NlA No No No No NIA No No No NIA 
Building G55 No No No No No No '1'0. No No No No No No Ve. No Ve. No 
Building 71 e No No No No No No '1'0. No No No No No No No No Ve. No 
Building 7~ No No No No Vea No V •• No No No No No No No No No No 
8wldlng 796 'I'll No No No Veo No '1'0' No No No No No No No No Ve. Va. 
SHe S pocIfIc Bkl1fld No No No No No No NO No No No No No No No No No No 
NlA • nol Ippllcab Ie, 

Lead 

a ... Wid. alck glO und 
DUD 

Rool Sub· SII. 
All SUrflCI Zono ou, .. c. Sp.clllc 

Vel Vn Vel Vel No 
NlA NlA NIA NIA NIA 
Vn No Ve. Vel No 
No No No No No 
No No No No No 
No No No No No 
No No No No No 
Veo Vel '1'0. '1'0. No 
No No No No NlA 

VI. No No VOl No 
No No No No No 
No No No No NlA 
V •• No No Ve. No 
No No No No NlA 
No No No No No 
No No No No No 
No No No No No 
Vn Ve. '1'0. V •• No 
Va. Ve. Vel V •• No 

Nickel 

au. WI d. alc kg IOU nd 

Rool Sub· 
All Surflco Zonl .urf.c. 

No No No No 
NIA NIA NIA NIA 
No No No No 
No No No No 
No No No No 
Vu Vel Ve. V •• 
No V •• No No 

Va. V". No VIS 
No No No No 

Vu Ve. Ve. V •• 
No No No No 
No No No No 
No No No No 
No No No No 
Ve. Ve. No V •• 
No No No No 
No No No No 
Veo V .. Vel Vel 
Veo Veo Va. Vel 
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Table 2. QUO Background Metal Concentrations in Soil: Summary Statistics. 

Metal Nbl Xbl So/ Wo• ~. Nbd Xw S 2 w Ww ~ 

As 29 5.2000 1.9560 0.1956 1.8331 19 5.0526 1.1640 .0.0613 1.7341 

Ba 10 55.0000 151.6000 15.1600 1.8331 19 60.4211 840.3000 44.2200 1.7341 

Cr 10 32.6000 40.2700 4.0270 1.8331 19 28.7895 60.9500 3.2080 1.7341 

Pb 10 6.1000 1.6560 0.1656 1.8331 19 6.3684 7.8010 0.4106 1.7341 

Ni 10 44.6000 208.5000 20.8500 1.8331 19 41.7368 2297.0000 120.9000 1.7341 

VVhere: Nbl = number of background surface soil samples and Nw = number of background deep soil samples. 
Xb• = average background surface soil samples and Xbd = average background deep soli samples. 
Sb.

2 = estimated background surface soli sample variance and 8w
2 = estimaled background deep soli sample variance. 

Wb• = special weighting (=8b•
2/Nb')' surface soli samples and Ww = special weighting (=Sw2/Nw) deep soli samples. 

10. = I-statistic at 95% significance level with (Nb• - 1) degrees of freedom. 

lw = I-statistic al 95% significance level with (Nw - 1) degrees of freedom. 
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Table 3. Calculated T-Values (at 90% confidence level, two-tailed) for OUO Background Surface and Subsurface Soil. 

Metal 

As Ba Cr Pb Ni 

I T* I 0.2908 -0.7035 1.4167 -0.3536 0.2405 

T" 1.8095 1.7594 1.7892 1.7626 1.7487 
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Table 4. Pooled Background 
Metal Concentrations In Soil: Summary Statistics. 

Analyte Nbp XbP SbP2 WbP tbp 

Arsenic 29 5.10 1.45 0.05 1.701 
Barium 29 58.60 595.37 20.53 1.701 
Chromium 29 30.11 548.94 18.93 1.701 
Lead 29 40.71 4.56 0.16 1.701 
Nickel 29 42.73 1546.30 53.32 1.701 
Footnotes: 

NDp '" number of pooled background soli samples. 

XDp .. average 01 pooled background soli samples. 
SDp2 = estimated pooled background soil sample variance. 
WbP • special welghUng (Sb/INbp)' soli samples. 

4.p II I.statlstlc a\ 95% slgnilicance level with (NbP • 1) degrees of freedom. 
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Table 5. Arsenic 
Statistical Background Evaluation 

Medluml Site Spec if I c All I Surface RoolZone 

Site Nm Xm S 2 
m Wm 1m T* 1"" YeS/No P 1"" YeS/No T' 1"" Yes/No T' 1"" Yes/No 

Surface 5011 
Fire Training Pit 11 6.73 3.22 0.29 1.61 2.78. 1.80 Yes 1.80 1.81 No 0.12 1.79 No 0.30 1.79 No 
Grease Pits NIA N/A N/A N/A N/A NIA NIA NIA N/A NIA NIA N/A N/A N/A N/A N/A NIA 
Dust Pallative Rdwy 14 6.29 0.68 0.05 1.77 3.81 1.74 Yes 2.30 1.75 Yes -1.17 1.72 No -0.83 1.71 No 
Building 35-752 36 5.72 2.38 0.07 1.69 1.83 1.69 Yes -0.07 1.69 No -2.72 1.68 No -2.41 1.67 No 
Ship Cr SWOutfall 8 4.00 0.57 0.07 1.89 -3.20 1.62 No -6.17 1.87 No -7.54 1.80 No -7.24 1.79 No 
Building 955 8 6.17 1.37 0.23 2.02 2.03 1.96 Yes 0.89 2.00 No -0.93 1.95 No -0.72 1.95 No 
Building 718 21 6.67 0.83 0.04 1.72 5.29 1.71 Yes 4.25 1.71 Yes 0.D3 1.69 No 0.39 1.68 No 
Buldllng 704 18 7.06 4.53 0.25 1.74 3.57 1.73 Yes 2.59 1.74 Yes 0.72 1.73 No 0.92 1.72 No 
Building 798 1 10.00 NfA NIA NIA N/A NIA N/A N/A N/A No NIA NIA No N/A N/A No 
Subsurface Soli 
Fire Training Pit 18 6.75 0.73 0.05 1.75 5.39 1.73 Yes 4.37 1.74 Yes 0.29 1.71 No 0.64 1.70 No 
Graue Pit. 15 5.14 2.21 0.15 1.76 0.08 15.81 No -1.52 1.76 No -3.40 1.74 No -3.15 1.73 No 
Duat Pallatlve Rdwy NIA NIA NIA NIA NIA NfA N/A NfA NIA NIA No N/A NIA No NIA NIA No 
Building 35-152 29 5.08 1.10 0.04 1.10 -0.10 1.10 No -3.10 1.69 No -5.26 1.66 No -4.90 1.87 No 
Ship Cr SW Outfall NIA NlA NIA NIA NIA NIA N/A NIA N/A NIA No N/A NfA No N/A NIA No 
Building 955 12 5.67 1.33 0.11 1.80 1.41 1.77 No -0.21 1.19 No -2.45 1.16 No -2.18 1.75 No 
Building 716 8 6.25 1.98 0.25 1.89 2.11 U6 No 1.01 1.89 ·No -0.75 1.86 No -0.55 1.85 No 
Building 704 12 7.33 13,33 1.11 1.80 2.07 1.79 No 1.51 1,79 No 0.62 1,79 No 0.73 1.79 No 
Building 796 20 6,35 3.50 0.19 1.73 2.64 1.72 Yes 1.43 1.73 No -0,65 1.72 No -0.42 1.71 No 
F oolnolol: 

NIA - nol Bppll~blo. 
Nm - IIU mb or of •• mplo •. 
Xm • 8verogO or mBan oI.ample populaUon, 
S,: • variance, 
W," • Bpedal welghllng (Sm2/Nm), 

l", "I-slallstlc at Ihe 95% confidence level with Nm-l degrees of freedom, 
I' • I·lesl stallstlc. 
\" • crWeal t-tesiliallsilc. 

Va &/No • III he ab solute va lue 0 f T' Is leu I h 0 n 1"", Ihen It Is unll kely tha I the coneanl rallons are dlfferen t (Ie, result Is 'No'). 

Subsurface Qay2 

T* 1"" YeS/No T' T" 

2.36 1.81 Yes 1.32 1.81 
N/A N/A N/A N/A NIA 
3.54 1.75 Yes 1.17 1.75 
1.06 1.69 No -1.03 1.68 
-5.01 1.67 No -7.05 1.87 
1.51 2.00 No 0.33 2.00 
5.55 1.71 Yes 2.99 1.71 
3.18 1.74 Yes 2.06 1.74 
N/A N/A No NIA NIA 

5.59 1.74 Yes 3.17 1.74 
-0.73 1.76 No -2.16 1.75 
N/A NIA No N/A N/A 

-1.62 1.69 No -4.27 1.69 
NIA NIA No N/A NfA 
0.68 1.79 No -0.97 1.78 
1.62 1.89 No 0.49 1.89 
l,eO 1,79 Yes 1.28 1.79 
2,14 1.73 Yes 0,81 1.73 

Yes/No T' 

No 3.23 
NIA N/A 
No 4.79 
No 2.63 
No -2.62 
No 2.51 
Yes 6.42 
Yes 4.06 
No NIA 

Yes 6.47 
No 0.63 
No NIA 
No 0.74 
No NfA 
No 2.06 
No 2.58 
No 2.30 

No 3.20 

Qey 

T" 

1.79 
N/A 
1.72 
1.68 
1.81 
1.96 
1.69 
1.73 
N/A 

1.71 
1.74 
N/A 
1.68 
~/A 

1.76 
U6 
1.79 

1.72 

Yes/No 

Yes 
N/A 
Yes 
Yes 
No 

Yes 
Yes 
Yes 
No 

Yes 
No 
No 
No 
No 
Yes 
Yes 
Yes 

Yes 
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Table 6. Barium 
Statistical Background Evaluation 

Medluml I Site Specific AI! I Surface 

Area Nm Xm 5m
2 Wm 1m 1* ~ Yes/No 1* ~ YeslNo 1* ~ YeslNo 

Surface Sol! 
Fire Training Pit 11 54.4 166 15.1 1.81 -0.70 1.75 No -0.87 1.80 No -2.77 1.76 No 
Grease Pits NIA N/A N/A N/A N/A NIA N/A N/A N/A N/A N/A NIA NIA N/A 
Dust Pallative Roadway 14 56.4 184 13.1 1.77 -0.38 1.73 No -0.41 1.76 No -2.48 1.73 No 
Building 35-752 36 72.0 1311 36.4 1.69 1.78 1.69 Yes 2.28 1.69 Yes 0.51 1.69 No 
Ship Creek SW Outfall 8 39.3 48 6.0 1.89 -3.75 1.74 No -6.75 1.84 No -7.13 1.76 No 
Building 955 6 102.2 2553 425.6 2.02 2.07 2.00 Yes 2.14 2.01 Yes 1.61 2.01 No 
Building 718 21 52.0 73 3.5 1.72 -1.35 1.70 No -2.63 1.70 No -4.37 1.69 No 
Buldllng 704 18 64.0 503 27.9 1.74 0.78 1.72 No 1.12 1.73 No -0.72 1.72 No 
Building 796 1 55.0 N/A N/A N/A NIA N/A N/A N/A N/A No N/A NIA No 
Subsurface 5011 
Fire Training Pit 16 72.4 258 16.1 1.75 2.28 1.72 Yes 3.43 1.74 Yes 0.75 1.72 No 
Grease Pits 15 47.1 402 26.8 1.76 -1.67 0.80 No -2.03 1.75 No -3.49 1.74 No 
Dust Pallatlve Roadway N/A NIA N/A N/A N/A NIA N/A N/A N/A N/A No N/A N/A No 
Building 35-752 29 70.9 446 15.4 1.70 2.05 1.70 Yes 3.13 1.70 Yes 0.46 1.69 No 
Ship Creek SW Outfall N/A N/A N/A NIA N/A NIA N/A N/A NIA N/A No NIA NIA No 
Building 955 12 56.2 47 3.9 1.80 -0.48 1.72 No -0.74 1.75 No -3.21 1.71 No 
Building 718 8 43.1 106 13.2 1.89 -2.66 1.78 No -3.84 1.87 No -5.17 1.80 No 
Building 704 12 50.3 363 30.2 1.BO -1.16 1.76 No -1.36 1.79 No -2.85 1.77 No 
Building 796 20 47.8 159 8.0 1.73 -2.01 1.71 No -3.26 1.72 No -4.77 1.70 No 
Footnotes: 

N/A • not applicable. 
Nm .. number of samples, 
Xm = average or mean of sample population. 
Sm' = variance. 
Wm = special weighting (Sm 2,Nm). 

t", .. l-staUstlc at the 95% conndence level with Nm-l degrees of freedom. 
t' = t-tesl slaUstlc. 
I' " crlUcall-test staUstlc. 

Yes/No = If the absolute value of T" Is less than ~, then It Is unlikely that the concentrations are different (Ie, result Is 'No'). 

RoolZone 

T" ~ Yes/No 

-1.97 1.76 No 
N/A N/A N/A 

-1.64 1.73 No 
1.11 1.69 No 
-6.11 1.76 No 
1.B1 2.01 No 
-3.28 1.69 No 
-0.06 1.72 No 
N/A NIA No 

1.54 1.72 No 
-2.B2 1.74 No 
NIA NIA No 
1.26 1.69 No 
NfA NfA No 

-2.14 1.71 No 
-4.33 1.80 No 
-2.20 1.77 No 
-3.82 1.70 No 

Subsurface 

T" ~ Yes/No 

0.10 1.79 No 
NIA N/A N/A 
0.62 1.75 No 
2.91 1.69 Yes 
-5.15 1.83 No 
2.33 2.01 Yes 
-0.84 1.70 No 
1.83 1.73 Yes 
N/A NIA No 

4.31 1.74 Yes 
-1.28 1.75 No 
N/A NIA No 
4.04 1.69 Yes 
N/A NIA No 
0.90 1.74 No 
-2.76 1.86 No 
-0.65 1.79 No 
-1.93 1.71 No 
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Table 7. Chromium 
Statistical Background Evaluation 

Medium! Site Specific All Qay2 

Site Nm Xm 5m
2 Wm t,., r· ~ YesfNo T" ~ YesfNo T" ~ YesfNo 

Surface 5011 
Fire Training Pit 11 33.1 54.7 1.65 1.81 0.66 1.71 No 1.44 1.80 No 0.84 1.80 No 
Grease Pits N/A NfA N/A NfA N/A N/A N/A NfA NfA NfA N/A N/A N/A N/A 
Dust Pallative Roadway 14 27.6 BO.4 2.91 1.77 -0.52 1.71 No -2.03 1.77 No -2.46 1.77 No 
Building 35-752 36 31.2 24.5 0.79 1.69 0.24 1.70 No -0.02 1.68 No -0.84 1.68 No 
Ship Creek SW Outfall 6 31.6 10.0 0.32 1.89 0.35 1.70 No 0.68 1.82 No -0.51 1.82 No 
Building 955 6 35.2 11.8 0.33 2.02 1.15 1.71 No 5.88 1.91 Yes 4.65 1.91 Yes 
Building 718 21 29.2 20.3 0.69 1.72 -0.19 1.70 No -2.14 1.71 No -3.00 1.71 No 
BuldUng 704 18 32.0 17.6 0.55 1,74 0.43 1.70 No 1.00 1.72 No 0.03 1.72 No 
Building 796 1 37.0 NfA N/A N/A NfA N/A N/A NfA N/A No NfA NfA No 
Subsurface Soli 
Fire Training Pit 16 37.3 23.9 0.64 1.75 1.61 1.70 No 6.93 1.74 Yes 5.97 1.73 Yes 
Grease Pits 15 28.3 136.6 9.11 1.76 -0.34 1.26 No -0.95 1.76 No -1.21 1.76 No 
Dust Pallatlve Roadway N/A NfA N/A NfA N/A N/A NfA NfA NIA NfA No N/A N/A No 
Building 35-752 29 32.6 32.5 1.00 1.70 0.56 1.70 No 1.34 1.70 No 0.59 1.69 No 
Ship Creek SW Outfall N/A NIA N/A NIA NfA N/A NIA N/A N/A NfA No N/A N/A No 
Building 955 12 33.3 44.2 1.33 1.80 0.71 1.71 No 1.79 1,78 Yes 1.13 1.78 No 
Building 718 8 32.9 59.6 I.Bl 1.89 0.61 1.72 No 1.22 1.88 No 0.65 1.68 No 
Building 704 12 29.4 80.3 2,73 1,80 -0.15 1.71 No -1.04 1.79 No -1.51 1.79 No 
Building 796 20 37.3 521.9 14.01 1.73 1.24 1.71 No 1.62 1,73 No 1.40 1.73 No 
Foolfloles: 

N/A .. nol applicable. 
Nm "numbar of samples, 
Xm "average or mean of sample population, 
Sm2 

II variance. 
Wm • special weighting (Sm 2/Nm). 

t", .. t-statlstlc at the 95% confidence level with Nm-l degrees of freedom. 
I· • t-test statistic. 
I' .. critical t·test statistic. 

Yes/No ::: If the absolute value of r· Is less than ~, then It Is unlikely that the concentrations are different (Ie, result Is 'No'). 

Qey 

T" ~ 

2.86 1.75 
N/A NfA 

-0.28 1.74 
2.06 1.67 
2.72 1.71 
5.52 1.73 
0.73 1.68 
2.62 1.68 
N/A N/A 

6.56 1.69 
0.02 1.75 
N/A NIA 
2.92 1.68 
N/A N/A 
3.19 1.73 
2.66 1.80 
0.60 1.75 
2.31 1.72 

YesfNo 

Yes 
N/A 
No 
Yes 
Yes 
Yes 
No 
Yes 
No 

Yes 
No 
No 
Yes 
No 
Yes 
Yes 
No 
Yes 
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Medluml 

Site 
Surface 5011 
Fire Training Pit 
Grease Pits 
Dusl Pallallve Roadway 
Building 35-752 
Ship Creek SW Outfall 
Building 955 
Building 718 
Buldllng 704 
Building 796 
Subsurface 5011 
Fire Training Pit 
Grease Plls 
Dusl Pallatlve Roadway 
Building 35-752 
Ship Creek SW Oulfall 
Building 955 
Building 718 
Building 704 
Building 796 
Footnotes: 

N/A .. nolappllcabla. 

Nm 

11 
N/A 
14 
36 
8 
6 

21 
18 
1 

16 
15 
N/A 
29 

N/A 
12 
8 
12 
20 

Nm .. number of samples. 

Xm 5m
2 

Wm 

267.6 1324 49.70 
N/A N/A N/A 

14.00 41.4 2.96 
8.24 39.7 4.82 
4.88 1.0 0.20 
6.83 2.2 0.32 
24.10 3261 135.4 
25.72 418.9 16.29 
10.00 NIA N/A 

11.44 31.7 2.77 
9.00 69.1 4.61 
N/A NIA N/A 

16.30 310.5 19.05 
NIA NfA N/A 
5.50 1.5 0.28 
5.36 0.3 0.05 
9.25 47.3 5.11 

38.60 6938 179.8 

Xm • average or masn 01 sample populallon. 
5m

2 
.. variance. 

Wm ... special weighting (Sm
2/Nm). 

I 
t.n 

1.81 
N/A 
1.77 
1.69 
1.89 
2.02 
1.72 
1.74 
N/A 

1.75 
1.76 
N/A 
1.70 
N/A 
1.80 
1.89 
1.80 
1.73 

Table 80 Lead 
Statistical Background Evaluation 
Site Specific I All I 

T* -rc YeslNo T* -rc YeslNo T" 

2.88 1.81 Yes 36.88 1.81 Yes 36.10 
N/A N/A N/A NlA N/A N/A N/A 
4.35 1.77 Yes 3.73 1.77 Yes 1.16 
0.88 1.69 No 0.31 1.69 No -1.56 
-2.23 1.80 No -5.63 1.87 No -8.29 
0.78 1.90 No -1.24 1.99 No -5.52 
1.53 1.72 No 1.42 1.72 No 1.05 
4.79 1.74 Yes 4.50 1.74 Yes 3.39 
N/A N/A N/A N/A NIA NIA N/A 

3.00 1.75 Yes 2.32 1.75 Yes -0.22 
-14.53 0.68 No 0.67 1.76 No -1.25 

N/A N/A N/A N/A NIA No N/A 
2.29 1.70 Yes 2.00 1.70 Yes 1.01 
N/A N/A N/A N/A NIA No N/A 

-1.13 1.76 No -3.72 1.78 No -7.15 
-1.83 1.74 No -7.97 1.81 No -8.68 
1.29 1.79 No 0.75 1.80 No -1.09 
2.41 1.73 Yes 2.32 1.73 Yes 1.99 

I", = I-statlsllc allhe 95% confidence level with Nm-l degrees of freedom. 
to '" t-tesl slatlstic. 
t' 0: critical t-tesl statisUc. 

Surface 

r= YeslNo 

1.81 Yes 
NfA NJA 
1.76 No 
1.69 No 
1.73 No 
1.80 No 
1.72 No 
1.74 Yes 
NfA NJA 

1.74 No 
1.75 No 
NIA No 
1.70 No 
NfA No 
1.72 No 
1.69 No 
1.78 No 
1.73 Yes 

Yes/No = If Ihe absolule value of T" Is less than T", then Ills unlikely thallhe concentral1ons are different (Ie. resuilis 'No'). 

,.-.." 

RoolZone 

T* T" Yes/No 

36.40 1.81 Yes 
N/A N/A N/A 
2.20 1.76 Yes 
-0.76 1.69 No 
-8.51 1.74 No 
-3.68 1.82 No 
1.21 1.72 No 
3.85 1.74 Yes 
N/A N/A N/A 

0.82 1.74 No 
-0.43 1.75 No 
N/A N/A No 
1.43 1.70 No 
NfA N/A No 

-5.37 1.72 No 
-8.77 1.69 No 
-0.31 1.79 No 
2.13 1.73 Yes 

Subsurface 

T" T" Yes/No 

37.01 1.81 Yes 
N/A N/A NfA 
4.23 1.77 Yes 
0.70 1.69 No 
-3.91 1.88 No 
0.23 2.00 No 
1.49 1.72 No 
4.71 1.74 Yes 
N/A N/A N/A 

2.83 1.75 Yes 
1.07 1.76 No 
N/A N/A No 
2.20 1.70 Yes 
N/A N/A No 

-2.20 1.79 No 
-5.12 1.83 No 
1.12 1.80 No 
2.38 1.73 Yes 

o 
c 
0' 
o o 
I\) 
01 
en 
(0 
01 



..... -.,. 

) 

Table 9. Nickel 
Statistical Background Evaluation 

Medluml I SlIe Specific All Surface 

Site Nm Xm Sm2 Wm 1m T* T" YeslNo T* T" YeslNo T* T" YeslNo 

Surface Soli 
Fire Training Pit 11 35.64 26.86 2.44 1.81 -0.95 1.71 No 0.12 1.79 No 1.19 1.76 No 
Grease Pits NIA NIA NfA NfA NfA NfA NfA N/A N/A NIA N/A NfA N/A NIA 
Dust Pallative Roadway 14 34.07 43.30 3.09 1.77 -US 1.70 No -0.72 1.76 No 0.39 1.74 No 
Building 35-752 36 34.00 38.83 1.08 1.69 -1.18 1.70 No -1.16 1.68 No 0.47 1.68 No 
Ship Creek SW Outfall 8 25.25 9.07 1.13 1.89 -2.37 1.71 No -8.07 1.82 No -4.72 1.77 No 
Building 955 6 43.33 17.87 2.98 2.02 0.08 1.72 No 4.26 1.97 Yes 4.67 1.89 Yes 
Building 718 21 38.43 68.76 3.27 1.72 -0.57 1.70 No 1.55 1.72 No 2.33 1.71 Yes 
Buldllng 704 18 39.00 46.59 2.59 1.74 -0.50 1.70 No 2.04 1.73 Yes 2.79 1.72 Yes 
Building 796 1 51.00 NIA NIA NIA NIA N/A NfA N/A N/A No N/A NfA No 
Subsurface 5011 
Fire Training Pit 16 45.75 104.5 6.53 1.75 0.39 1.71 No 3.90 1.75 Yes 4.37 1.74 Yes 
Grease Pits 15 36.07 157.4 10.49 1.76 -0,83 1.47 No 0.19 1.76 No 0.82 1.75 No 
Dust Pallatlve Roadway N/A N/A NIA NfA NIA NIA N/A N/A N/A NIA No NIA NfA No 
Building 35-752 29 33.93 21.61 0.75 1.70 -1.20 1.70 No -1.38 1.68 No 0.45 1.69 No 
Ship Creek SW Outfall N/A N/A NIA N/A N/A NfA N/A N/A N/A N/A No NIA N/A No 
Building 955 12 42.25 78.02 6.50 1.80 -0.06 1.71 No 2.58 1.79 Yes 3.15 1.77 Yes 
Building 718 8 38.38 118.6 14.82 1.89 -0.53 1.74 No 0.75 1.89 No 1.27 1.87 No 
Building 704 12 36.67 63.88 5.32 1.80 -0.79 1.71 No 0.51 1.78 No 1.30 1.77 No 
Building 796 20 40.80 444.2 22.21 1.73 -0.22 1.24 No 1.13 1.73 No 1.55 1.73 No 
Footnotes: 

N/A = not appllcahte. 
Nm " number of samples. 

Xm IE averaaa or mean of sample population, 

Sm 2 
'" variance. 

Wm = special weighting (Sm2/Nm). 
1m .. I-statlsllc allhe 95% confidence level with Nm-l degrees of freedom. 
\' '" \-tesl sta!1s!lc. 
\' = critical t-Iesl statistic. 

Yes/No = jf Ihe absolute value of T* is less than T", Ihen Ills unlikely that the concentrations are differenl (ie, result Is 'No'). 

Root Zone 

T* T" YesINo 

-1.32 1.77 No 
NfA NfA N/A 

-1.96 1.74 No 
-2.66 1.69 No 
-8.07 1.78 No 
2.42 1.91 Yes 
0.09 1.71 No 
0.38 1.72 No 
N/A NIA No 

2.66 1.74 Yes 
-0.63 1.75 No 
NIA NIA No 

-2.91 1.69 No 
N/A NfA No 
1.42 1.78 No 
0.03 1.88 No 
-0.61 1.77 No 
0.53 1.73 No 

Subsurface 

T* T" YeslNo 

0.08 1.77 No 
NfA N/A N/A 

-0.70 1.74 No 
-LOS 1.68 No 
-7.10 1.79 No 
3.96 1.93 Yes 
1.43 1.71 No 
1.87 1.72 Yes 
NIA N/A No 

3.75 1.74 Yes 
0.17 1.75 No 
NfA N/A No 

-1.20 1.68 No 
N/A N/A No 
2.48 1.78 Yes 
0.73 1.88 No 
0.47 1.78 No 
1.10 1.73 No 
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BUILDING 35-752 
'QUD 0025697 

SURFACE SOIL « 2 It d~p); RESIDENTIAL 

( 
, Carcinogenic Compounds 

CSFo, Exposure Incremental 
Compound VOC? Kg-dlmg Concentration, Carcinogenic 

mgIKg Risk 

4,4'-DDT N 3.40E-<l1 4.30E-<l2 1.31E-<l8 
Ben:z(a)anthracene N 7.30E-<l1 1.50E-<l1 9.80E-<l8 
Benm(b)ftuoranthene N 7.30E-<l1 2.50E-<l1 1.63E-<l7 
Benzo(k)nuoranthene N 7.JOE-<l2 2.50E-{)1 1.63E-{)8 

Benzo(a)pyrene N 7.30E-+OO 2.ooE-{)1 1.31E-{)6 
Indeno(1,2,3-cd)pyrene N 7.30E-<l1 2.ooE-{)1 1.31E-{)7 
Total PCB N 7.70E-tOO 3.ooE-+OO 2.07E-{)S 

Total Carcinogenic Risk 2.24E..o5 

Noncarcinogenic Compounds 

RtDo, Exposure Incremental 
Compound VOC? mgJKgId Concentnrtion, Hazard 

mgIKg Index 

1,3,5-Trimethylbenzene Y 4.ooE-04 1.00E-Q2 1.83E-04 
1 ,2,4-T rimettrytbenzene Y 5.ooE-04 1.60E-<l2 2.34E-04 
Vanadium N 7.ooE-Q3 S.19E+01 SA2E-Q2 
4-lsopropyJtoluene N 4.00E-04 1.20E-<l2 2.19E-04 
2-Methy1naphthalene N 4.00£-02 2.00E-04 3.66E-{l8 

Phenanthrene N 3.08E-01 1.50E-<l1 3.56E.Q6 
Ben:zo(g,h,i)perytene N 3.0SE-02 2.00E-Q1 4.75E.Q5 

Note: major metal cations (Al, Ca, Fe, Mg, Mn, K. Na) elimin;,ted from risk calculations. 

TotiIl Hazard Index 5.49E..o2 

~--

( SUBSURFACE SOIL (> 2 It deep); RESIDENTIAL 

Carcinogenic Compounds 

CSFo, Exposure Incr.mental 
Compound VOC? Kg.dImg Concentration, Carcinogenic 

mgIKg Risk 

4.4'-DDT N 3.40E-<l1 3.70E-Q1 2.2SE-Q8 
8enz(a)anthmcene N 7.30E-{)1 5.2SE-<l1 6.86E-{)8 
Benzo(b)ftuoranthene N 7.3OE-01 4.30E-Q1 5. 62E-08 
Benzo(k)ftuoranthene N 7.3OE.Q2 4.10E-01 S.36E-{)9 
Benzo(a)pyrene N 7.3OE+OO 3.90E-01 5. 1 OE';)7 
lodeno(1,2,3-aj)pyrene N 7.30E-<l1 3.90E';)1 5.10E.;)8 

Total Carcinogenic Risk 7.13E..o7 

Nonearcinogenie Compounds 

RtDo, Exposure Incremental 
Compound VOC? mglKgld Concentration, Hazard 

mglKg Index 

1,3,5-Trimethylbenzene Y 4.ooE-04 8.26E-{)1 3.01E-03 
1,2,4-Trimettrytben:zene Y 5.00E-04 1.95E->OO 5.70E-03 
4-lsopropyttoluene N 4.00E-04 3.2tJE·D1 1.17E';)3 
2-Methytnaphthalene N 4.00E-02 1.04E+OO 3.80E';)5 
Phenanthrene N 3.08£--01 6.42E-D1 3.04E-{)6 
Benzo(g,h, i)perytene N 3.08E--02 3.90E-D1 1.8SE-D5 

Note: major metal cations (Al, ca, Fe, Mg, Mn, K. Na) elimlflated from risk calculatlons 
, ~', 

( Total Hazard Index 9.95E-<l3 

ItaliciZed dose-response factors are proxies 



, BUILDING 35-762 OUD 0025698 

SURFACE SOIL « 2 ft deep); OCCUPATIONAL 

Carcinogenic Compounds 
CSFo, Exposure Incremental 

Compound VOC? Kg-dlmg Concentration, Carcinogenic 
( 

mgIKg Risk 

4,4'-00T N 3AOE-01 4.30E-02 1.54E-09 

Benz(a)anthracene N 7.30E-01 1.SOE-01 1.1SE-oa 

Benzo(blfluoran\hene N 7,30E-01 2.SOE-01 1.92E-08 

Benzo(klflucranthene N 7.30E-02 2.SOE-{)1 1.92E-{)9 

Benzo(a)pyrene N 7.30E+OO 2.00E-{) 1 1.S3E-07 

Indeno(1,2,3.odlJ¥1'ne N 7.30E-01 2.00E-{) 1 '.S3E-{)a 
Total PCB N 7.70E+OO 3,OOE+OO 2.43E-OO 

Total Carcinogenic Risk 2.S3E'{)S 

Noncarcinogenic Compounds 

RfDo, Exposure Incremental 
Compound VOC? mgIKgld Concentration, Haurd 

mgIKg Index 

1,3,5-Trimethytbenz.ene Y 4.00E-04 1,OOE-02 7,35E-OO 
1,2,4-Trimethylbenzene Y 5.00E-04 1,60E-02 9A1E.06 
Vanadium N 7,OOE-03 5.19E+01 2.1SE-{)3 

4-ISOPropyltoluene N 4.00E-04 1.20E-02 8.82E-06 

2-Methylnaphthalene N 4.00£-02 2.00E-04 1.47E-{)9 
Phenanthrene N 3,08£-01 1.SOE-01 1,43E-{)7 

Benzo(g,h,llpelyiene N 3,08£-02 2.00E-{)1 1.91E..Q6 

Note: major metal cation$ (Al, Ca, Fe, Mg, Mn, K, Na) eliminated from risk calculations. 

Total Hazard Index 2..21E-4l3 

SUBSURFACE SOIL (> 2 ft deep); OCCUPATIONA1.. C 
Carcinogenic Compounds 

CSFo, Exposure Incremental 
Compound VOC? Kg-dlmg Concentr.rtion, carclnog .. nlc 

mgIKg Risk 

4,4'-00T N 3,40E-01 3,70E-01 2.64E-09 
Benz(a)anthracene N 7.30E-01 S.25E-01 8,OSE-{)9 

Benzo(blftuoranthene N 7.30E-{)1 4.30E-{)1 6.S9E.(l9 
Benzo(k)fluoomthene N 7.30E.(l2 4.10E.(l1 6.29E-10 
Benzo(alpyrene N 7.30E+OO 3.90E.(l1 5.98E-{)S 
Indeno(1,2,3.odlpyrene N 7.30E-01 3.90E-01 5.98E.(l9 

Total Carcinogenic Risk 8.37E.{)B 

Noncarcinogenic Compounds 

RJDo, Exposure Incremental 
Compound VOC? mgII(!iJld Concentration, Haurd 

mglKg Index 

1,3,5-Trimethytbenzene Y 4.00E.{)4 8.26E-{)1 1.21E-04 
1,2,4-Trirnethytbenzene Y 5.00E-04 '.95800 2.29E-04 
4-lsoprcpyttoluene N 4.00£-04 3.20E-01 4.70E-05 
2-MetI1ytnaphthalene N 4.00£.<J2 1.04E+OO 1.53E-06 
Phenanthrene N 3.0BE.<J1 5A2E.(l1 1.22E-{)7 

8enzo(g,h,i)perytene N 3.08£-02 3.90E.(l1 7.43E-{)7 

Note: map metal cations (AI, Ca, Fe, Mg, Mn, K, Na) eliminated from risk caiculations. 

Total Hazard Index 4,OOE.{)4 I 

\. 

Italicized dose-response factors are proxies 



BUILDING 35-752 , 0 U D 0025699 
GR.OUNDWATER. 

GROUNDWATER; RESIDENTIAL 

( Carcinogenic Compounds 
CSFo, CSFi, Exposure Exposure Incremental 

Compound VOC? Kg-<llmg Kg-<llmg Concentration, Concentration, Carcinogenic 
ugIL mgIL Risk 

Benzene Y 2.90E-02 2.90E-02 1.96E+01 1.96E-02 5.39E-05 
Trichloroethene (TCE) Y ",OE-02 6.00E-03 . 5.70E-01 S.70E-04 3.66E-07 
Arsenio N 1.75E-+OO 1.S1E-+OO 4.00E+01 4.09E-02 1.07E-03 
Bis(2-ethylhexyl) Phthalate N 1.-40E-02 1.40€-02 7.17E+<l0 7.17E-03 1.50E-06 
Total PCB N 7.70E-+OO 7.70€+00 9.00E-01 9.ooE-04 1.03E-04 

Total Carcinogenic Risk 1.235-03 

Non~arcinogenic Compounds 

RIDo, RtCI, Exposure Exposure Incremental 
Compound VOC? mglKg-d mgIKg-d Concentration, Conc:.ntration, Haurd 

ugJ1 mgll Index 

1,1,1-Trichloroethane (TCA) y 9.00E-02 2.86E-01 4.67E+OO -4.67E-03 3.66E-03 
1 , 1 -Oiohloroethane Y 1.ooE-01 1.43E-01 4.ooE-01 4.ooE-04 4.93E-04 
1,2,4-Trimethytbenzene Y 5.ooE-04 5.ooE.{)4 5.20E-+OO 5.2OE-03 1.71E+OO 
1,3,5-Trimethytbenzene Y 4.ooE-04 4.00E.{)4 1.42E-+OO 1.42E-03 S.84E-01 
Ethylbenzene Y 1.00E-01 2.86E-01 9.39E+OO 9.39E-03 7.07E-03 
Toluene Y 2.ooE-01 1.14E.o1 1.32E-+OO 1.32E-03 1.77E-03 
Total Xylenes Y 2.00E-+oo 2ooE+00 24OE+01 2.4OE-02 1.97E-03 
Barium N 7.00E-02 1.43E-04 9.08E-+02 9.08E-01 3.SSE-01 
cadmium N 5.00E-04 5.ooE-04 3.13E-+OO 3.13E-03 1.72E-01 
Chromium N 1.00E+OO S.71E-07 2.49E-+02 2.49E-01 6.82E-03 
MeraJry N 3.ooE-04 8.57E-05 1.39E-+OO 1.39E-03 1.27E-01 
Napthalene N 4.00E-02 4.ooE-02 4.36E-+OO 4.36E-03 2.99E-03 
Nickel N 2.00E-02 200£--02 3.60E+02 3.60E-01 4.93E.Q1 

Total Hazard Indu 3.45E+OO 

GROUNDWATER; OCCUPATIONAL 
~---

~ Carcinogenic Compounds 

CSFo, CSFl, Exposure Exposure Incremental 
Compound VOC? Kg-<llmg Kg-<Umg Con<:entnItIon, Concentration. Carcinogenic 

ugJ1 mgIL Risk 

Benzene Y 2.90E-02 2.90E.Q2 1.96E-+01 1.96E-02 2.38E.Q5 
Triohloroethene (TCE) Y 1.10E.Q2 6.00E.Q3 5.70E.Q1 5.70E-04 '.63E·07 
ArseniC N 1.75E-+OO 1.51E-+OO 4.09E-+01 4.09E.Q2 5.00E.Q4 
Bis(2~thylhexyl) Phthalate N 1.40E.Q2 1.40€-O2 7.17E+OO 7.17E.Q3 7.01E-07 
Total PCB N 7.70E-+OO 7.70E+00 9.00E.Q1 9.OCE.Q4 4.84E-05 

Tabl Carcinogenic Risk 5.73E-04 

Non~arcinogenjc Compounds 

RIDo, RtCI, Exposure Exposure Incremental 
Compound VOC? mglKg-d rngIKg-d Concentnltion, Con<:entration, Haurd 

ugil mgIL Index 

1 ,1.1-Trichloroethane (TCA) y 9.00E-02 2.86E.Q1 4.67E+oo 4.67E.Q3 2.61E.Q3 
1,1-Dichloroethane y 1.00E-01 1.43E.Q1 4.ooE.Q1 4.00E-04 3.S2E-04 
1,2,4-Trimethylbenzene Y 5.ooE.Q4 5.00E.{)4 S.2OE-+OO 5.20E.Q3 1.22E+OO 
1.3,5-Trimethytbenzene Y 4.ooE-04 4.ooE-04 1.42E+oo 1.42E.Q3 4.17E.Q1 
Ethylbenzene Y 1.ooE.Q1 2.86E.Q1 9.39E+oo 9.39E.Q3 5.0SE.Q3 
Toluene y 2ooE.o1 1.14E.Q1 1.32E+OO 1.32E.Q3 1.26E-03 
Total Xytenes Y 2.ooE-+QO 2. DOE .. 00 2.4OE+01 2.4DE.Q2 1.41E.Q3 
Barium N 7.00E.Q2 1.43E.Q4 9.08E+02 9.0BE.Q1 2.54E.Q1 
Cadmium N 5JXlE.Q4 5.ooE.{)4 3.13E+oo 3.13E-03 '.22E.Q1 
Chromium N '.ooE-+OO 5.71E-07 2.49E+02 2,49E.Q1 4.B7E.Q3 
MeraJry N 3.ooE.04 8.57E.QS 1.39E-tOO 1.39E-03 9.06E.Q2 
Napthalene N 4.00£-02 4.00£-02 4.36E-+OO 4.36E.Q3 2. 13E-03 
Nickel N 2.ooE.Q2 200£-02 3.60E+02 3.50E-01 3.52E-01 

Total Hazard Index 2.12E-+{)0 

\ 

ItaliCIZed dose-response factors are proXies 



BUILDING 718 

SURFACE SOIL « 2 It deep): RESIDENTIAL 

~- --.. Carcinogenic Compounds 

CSFo, E>tposure 
Compound VOC7 Kg~mg Con<;entnotion, 

mgIKg 
4,4'-DDT N 3.40E-D1 6.00E-D2 

Total PCB N 7.70E+OO 4.13E-D1 

Total Carcir'lOgenic Risk 

SUBSURFACE SOIL (>2 ft deep); RESIDENTIAl. 

Carcinogenic Compounds 

CSFo, E:<posure 
Compound VOC7 mgIKgld Concentnrtion, 

mgIKg 

4,4'-DDT N 3.40E-01 '.OOE-D2 
Total PCB N 7.70E+oo O.OOE+oo 

Total Carcinogenic Risk 

SURFACE SOIL « 2 It deep); OCCUPATIONAL 

Carcinogenic Compounds 

CSFo, E>;posure 
Compound VOC? Kg-dlmg Concentration, 

mgIKg 
4,4'-DDT N 3.40E-D1 6.00E-02 
Total PCB N 7.70E+OO 4.13E-01 

Total Carcinogenic Risk 

SUBSURFACE SOIL (>2 ft deep): OCCUPATIONAL 

Carcinogenic Compounds 

CSFo, Exposure 
Compound VOC7 mgIKgJd Concentration, 

mgIKg 

4,4'-DDT N 3.40E-01 1.00E-02 
Total PCB N 7.70E+OO O.OOE+QO 

Total Carcinogenic Risk 

Italicized dose-response !acton; are proxies 

Increm .. ntal 
carcinogenic 

Risk 
1.83E-D8 
2.85E-D6 

2_86E-C6 

Incremental 
carcinogenic 

RIsk 

6.09E·10 

Incremental 
carcinogenic 

Risk 
2.14E-09 
3.34E-07 

3_36E-47 

Incremental 
carcinogenic 

Risk 

7.14E·11 
O.OOE+OO 

7.14E·11 

OUD 0025700 

( 

( 



BUILDING 704 

SURFACE SOIL « 2 ft deep); RESIDENTIAL 

Carcinogenic Compounds 
( 

CSFo, Exposure 

Compound VOC? Kg-dlmg Concerttr.-tfon, 
mgIKg 

4,4'-DOT N 3AOE.()1 5.71E.Q1 

Chloroane N 1.30E-tOO 6.40E.Q1 

Total Ciircinogenic Risk 

SUBSURFACE SOIL (> 2 ft deep); RESIDENTIAL. 

Carcinogenic Compounds 

CSFo, Exposure 

Compound VOC? Kg-<IImg CoQcentration, 
mgIKg 

4,4'-DDT N 3.40E.Q1 1.76E.Q1 

Chlon::lane N 1.30E-tOO 1A1E.Q1 

Total Carcinogenic Risk 

SURFACE SOIL « 2 ft deep); OCCUPATIONAL 

Carcinogenic Compounds 

CSFo, Exposure 
Compound VOC? Kg-dIm!j( eonc.ntratlon, 

mgII(!j( 

4,4'-DDT N 3.40E-01 5.71E-01 

(' 
Chlordane N 1_30E-tOO 6_40E-01 

Total Carcinogenic Risk 

SUBSURFACE SOIL (> 2 ft deep); OCCUPATIONAL. 

Carcinogenic Compounds 

CSFo, Exposure 

Compound VOC? Kg-dlmg Concentr.rtlon, 
mg/Kg 

4,4'-DDT N 3.40E-Q1 1.76E-01 

Chlordane N 1.30E-tOO 1A1E-Q1 

Total Carcinogenic Risk 

Italicized dose-response factors are proxies 

Incrementol 
carcinogenic 

Risk 

1.74E-07 
7.45E-07 

9.19E-07 

Incremental 
Carcinogenic 

Risk 

4.34E~8 

Incremental 
carcinogenic 

RIsk 

2.04E-08 
8_74E-08 

1.08E-07 

Incremental 
Carcinogenic 

Risk 

1.26E-09 
3.B4E.Q9 

5.10E-09 

QUO 0025701 



BUILDING 796 

SURFACE SOIL « 2 It d .... p); RESIDENTIAL 

Carcinogenic Compounds 

Compound 

Carbon Tetrachloride N 

Noncarcinogenic Compounds 

No Compounds of Conc:ern 

VOC? 
CSFo, 

Kg-dlmg 

1.30E-01 

Exposure 
Con.;entllltion, 

mgJl(g 
2.50E-03 

Total carcinogeniC: Risk 

VOC? RtDo, 
mgIKgld 

Exposure 
Con<:entration, 

mgIKg 

Total Huard Index 

SUBSURFACE SOIL (> 2 ft d .... p); RESIDENTIAL 

Carc:inogenic: Compounds 

Compound 

Carbon Tetrachloride 

Noncarc:inogenic: Compounds 

No Compounds of Conc:ern 

Italicized dose-response factors are proxies 

VOC? 

N 

CSFo, 
Kg-dlmll 

1.30E-01 

Total carcinogenic Risk 

RfDo, 

VOC? mglKgld 

6.50E-03 

, Exposure 

Conc:entration, 

mglKg 

Total Hazard Index 

Incremental 
OIrcinogenic: 

Risk 
2.91E-10 

2.91E·10 

In.;remental 

Hazard 
Index 

O.OOE+OO 

In.;remental 
carc:lnogenlc: 

Risk 

1.S1E-10 

1.51E·10 

In.;remental 

Haurd 
Index 

O.OOE+OO 

QUO 0025702 

c. 



( 

BUILDING 796 

SURFACE SOIL « 2 ft deep); OCCUPATIONAL 

Carcinogenic Compounds 

Compotlnd 

carbon Tetrachloride 

Noncarcinogenic Compounds 

Compound 

VOC? 

N 

CSFo, 
Kg-dlmg 

1.30E-01 

Exposure 
Concentnltion. 

mglKg 
2.50E-03 

Total c.rcinogenlc RIsk 

VOC? 
RfDo. 

mgiKgld 
~ure 

Concentrmion, 
mglKg 

Total Hazard Index 

SUBSURFACE SOIL (> 2 ft deep); OCCUPATIONAL 

Carcinogenic Compounds 

CSFo, Expo$Ure 

Compound VOC? Kg-dJmg Concentration, 
mgiKg 

carbon Tetrachloride N 1.30E-01 6.50E.Q3 

Total CoIrclnogenlc RIsk 

Noncarcinogenic Compounds 

RIDo, exposure 
Compound VOC? rngIKgld Concentration, 

mgIKg 

Total Hazard Index 

ltalic~ed dos...-respons.:> factors are proxies 

Increment2l1 
carcinogenic 

Risk 
341E~11 

3.41E-11 

O.OOE-+oO 

Incrarnentl!1 
CarcinogenIc 

RIsk 

'.77E-11 

1.nE-11 

Incremental 
Hazard 
Index 

O.OOE-+OO 

QUD 0025703 



SUlLlNG 796 QUO 0025704 
WATER 

GROUNDWATER; RESIDENTIAL ( 
Carcinogenic Compounds 

CSFo, CSFi, Exposure Exposure Incremental 
Compound VOC? Kg4Img Kg.dlmg Concentr.ltion, Concentration, carcinogenic 

ugJI mgIL Risk 

Chloroform Y R10E-C3 S.OSE-02 4.00E...oo 4.00E-03 2.S1E-05 
Cartlon Tetrachloride Y 1.30E-01 5.25E-02 7.00E-01 7.00E-04 4.29E.Q6 
Arsenic N 1.75E-+OO 1.51E+01 1.70E+01 1.70E-02 4.44E-04 

Total carcinogenic Risk 4.74E.Q4 

Non-Carcinogenic Compounds 

RFDo RFDi Exposure Exposure Incremental 
Compound VOC? mglKg-d mgIKg-d Concentration, Concentration, Hazard 

ugJI mgIL Index 

Toluene Y 2.00E-01 1.14E-01 1.00E+oo 1.00E-03 1.34E-03 

Total Hazard Index 1.34E43 

GROUNDWATER; OCCUPATIONAL 

Carcinogenic Compounds 

CSFo, CSFl, Exposure Exposure Incremllntllli 
Compound VOC? Kg.dlmg Kg4Img Concentration, Concentration, carcinogenic 

ugll mgJL. Risk 

Chloroform y 6.10E-03 8.0SE-02 4.00E+OO 4.00E-03 1.14E-05 
Carbon Tetrachloride y 1.30E-01 5.25E-02 7.00E-01 7.00E-04 1.92E-06 ( Arsenic N 1.7SE+OO 1.S1E+01 1.70E+Q1 1.70E-02 2.0SE-04 

Total Carcinogenic Risk 2.21E--04 

Non-Carcinogenic Compounds 

RFDo RFDI Exposure Exposure Incr"mental 
Compound VOC7 mgIKg-d mgIKg-d Concentration, Concentration, Hazard 

ugJI mgIL Risk 

Toluene Y 2.00E-01 1.14E-01 1.00E+OO 1.00E-03 9.56E-04 

Total Hazard Index 9.56E-M 



BUILDING 955 

QUO 0025705 
SURFACE SOIL « 2 ft deep); RESIDENTIAL 

( 
Carcinogenic Compounds 

CSFo, Exposure Incrementlll 
Compound VOC? Kg-dlmg Concentration, carcinogenic 

mgIKg Risk 

4,4'-OOT N 3.40E-D1 4.7BE+01 145E-DS 
4,4'-OOE N 3.40E-D1 6.44E-01 1.96E-07 

Total Carcinogenic Risk 1.47E-OS 

SUBSURFACE SOIL (:> 2 ft deep); RESIDENTIAL 

Carcinogenic Compounds 

CSFo, Exposure Incrementlll 
Compound VOC? Kg-dlmg Conce~tion, carcinogenic 

mgIKg Risk 

4,4'-OOT N 3.40E-01 1.09E-D1 6.63E.Q9 
4,4'-OOE N 3.40E-01 5.00E-03 3.04E-10 

Total Carcinogenic Risk 6_94E-09 

SURFACE SOIL « 2 ft deep); OCCUPATIONAL 

Carcinogenic Compounds 

CSFo, Exposure Ino;rementlll 
Compound VOC? Kg-dlrng Concentration, carcinogenic 

mgIKg RIsk 

4,4'-OOT N 3.40E-D1 4.7BE+01 1.71E-D6 
4,4'-DOE N 3.40E-D1 6.44E-01 :2.30E-OB 

Total Carcinogenic Risk 1_73E-06 

SUBSURFACE SOIL (:> 2 It deep); OCCUPATIONAL 

Carcinogenie Compounds 

CSFo, Exposure Incremental 
Compound VOC? Kg-dlmg Concentration, carcinogenic 

mgIKg Risk 

4,4'-DDT N 3.40E-01 1.09E'{)1 7.78E-10 
4,4'-OOE N 3.40E-01 5.00E-03 3.SlE-11 

Total Careinogenic Risk 8_14E-10 

ItalICIZed dose-response factors are proxies 



OUST PALLATIVE ROADWAY 

SURFACE SOIL « 2 ft deep); RESIDENTIAl. 

Carcinogenic Compounds 

No Compounds of Concern VOC? 

CSFo, 
Kg-dJmg 

Exposur .. 

Concentration, 

mgll(g 

Total Careinogenie Risk 

SURFACe SOIL « 2 ft deep); OCCUPATIONAL. 

Careinogenie Compounds 

No Compounds of Concern 

Italicized dose-response factors a .... proxies 

VOC? 

CSFo, 
Kg-dJmg 

Exposure 
Concentration, 

mgIKg 

Total Carcinogenic Risk 

Incremental 

carcinogenic 

RIsk 

O.OOE+OO 

Incr ...... nbll 
carclnog .. nlc 

Risk 

O.OOE+OO 

OUD 0025706 

( 



FIRE TRAINING PITS 

SURFACE SOIL « 2 ft deep); RESIDENTIAL 
QUO 0025707 

C.Qrcinogenic Compounds 

( 
CSFo, E>r;posure Incrememal 

Compound VOC7 Kg..cllmg Concen1I;rtion, carcinogenic 
mg/Kg Risk 

Benzene y 2.90E..Q2 1.93E-+DO 5.02E..QB 
1 .4-Dichlorobenzene y 2AOE..Q2 4.60E..Q1 9.B6E..Q9 
Total PCB N 7.70E-+OO 4.00E..Q1 2.7SE-OO 
2,3.7,8-T etrachIorodibenzo.p.dioxin N 1.56E-+<l5 3.90E-07 5.45E-06 
1,2,3,7,~lorodibenW-p-dlOldn N 7.6OE+04 2.70E-07 1.66E-08 
1,2,3,4,7,8-He>:achlorodit:enzo.p.dio>cin N 1.56E+04 3.20E-07 4A7E-09 
1,2,3,6,7.B-HelCiIchIorodiDenzo.p-dioxin N 1.S6E+04 3.80E-07 5.31E-09 
1.2,3,7,6.9-HelcachIorodi~o-p.diolcin N 1.56&04 3. 1 OE-07 4.33E-09 
1,2,3,4,S,7,B-Heptachlorodibenzo.p-dio>cin N 1.S6E+03 6.70E-06 9.35E-09 
OCDD N 1.S6E+02 6.00E-05 B.36E-09 
2,3,7,8-Tetrachlon;1dibenzofuran N 1.56£+04 '.'OE-07 1.54E-OO 
1,2,3,7,B-Penlachlorodi~Q(uran N 7.BOE+03 '_90E..Q7 '.33E-09 
2,3,4,7,8-Pentachlorodibenzcfunm N 7.60E+04 3.00E..Q7 2.09E-08 
1 ,2,3,4, 7,e.H=IchlcrocflberlZQturan N 1.56£+04 '.30E-07 '.82E-09 
1.2.3,6,7,8-HexachlcmdibenzofiJran N 1.56E+04 1.30E-07 1.82E-09 
2,3,4,6,7,8-HelcaChlorodibenzoturan N 1.56E+04 3.14E-07 4.38E-09 
1 ,2,3,7, 8,9.HexachlorodibenZcfuran N 1.56E+04 1.35E-07 1. 88E-09 

1 ,2,3.4,6,7 .8-Heptach1orodibenzOfulan N 1.5OE+03 ,.79E-06 2.50E-09 
1,2,3,4,7,8,9-Heptaehlotodibenzcfuran N 1.56£+03 1.88E..Q7 2.62E-10 
OCDF N 1.56£+02 4.25E-06 5.93E-10 

Total Carcinogenic Risk 2.96E-GS 

Noncarcinogenic Compounds 

RtOo. E>r;posure Incarnental 
Compouncl VOC? mglKgJd Conc-ntration, Hazard 

( 
mgIKg Index 

,,3.5-T~ y 4.ooE..Q4 1.B4E-+Q1 3.36E-01 
1,2.4-Trirnethytbenmne Y 5.00E..Q4 4.8BE-+D1 7.14E-01 
cadmium N 5.00E-04 5.00E-01 7.31E..Q3 
Isopropy1benzene N 4.00E-02 3.B5E+OO 7_03E-04 
2-Hexancne N 6.00£.(J1 1.14E-+D1 1.39E..Q4 
4-Methy1-2-pentanone (MIBK) N 6.00£-01 1.B1E-+OO 2.20E-05 
n-Pmpy1benzene N 4.00£-02 6.42E-+DO 1.17E-Q3 
4-lsopmpyttoluene N 4.00£-04 2.48E-+DO 4.53E..Q2 
2-Methylnaphthalene N 400£-02 8.35E-+DO 1.53E..Q3 
Di-n-butyt Phthalate N 1.00E-01 1.21E-+DO 8. 85E..Q5 

Note: major metal cations (AI, Ca. Fe, Mg. Mn. K. /'la) eHrrnnated from risk calculations. 

Tabl Hazard Index 1.11E+OO 

Italici<:ed dose-response factors are pmxies 



FIRE TRAINING PITS 

SURFACE SOIL « 2 ft deep) OCCUPATIONAL QUO 0025708 

Carcinogenic Compounds 

( 
CSFo, Exposure Incremenulf 

Compound VOC? Kg~mg Conc.ntration! CarcinogeniC 
mgIKg Risk 

Benzene y 2.90E-{]2 1.S3E+OO 5.6SE-{]S 
1,4Oichlorobenzene Y 2.40E-{]2 4.60E-{]1 1.16E-OS 
TotalPC8 N 7.70E+OO 4.00E-01 3.23E-07 
2,3,7,S-Tetrachlorodibenzo-p-dioxin N 1.56E+D5 3.90E-07 6.3SE-09 
1,2.3,7,S-Pentachlorodibenzo-p-dioxin N 7.8OE+04 2.70E-{]7 2.21E-09 
1,2,3,4,7,S-Helocachlorodibenzo-p-dioxin N 1.56E+04 3.20E-{]7 S.24E-10 
1,2,3,6,7,S-Helocachlorodibenzo-p-dioxin N 1. 56E+04 3.S0E-{]7 6.22E-10 
1,2,3,7,S,S-Hexachlorodibenzo-p-dioxin N 1.56E+04 3.10E-{]7 S.OSE-10 
1,2,3,4,6,7,S-Heptachlorodibenzo-p-dioxin N 1.56E+03 6.70E-06 1.10E-09 

OCDD N 1.56E+02 6.00E-{]5 9.S3E-10 
2,3,7,8-Tetrachlorodibenzoft.lr.m N 1. 56E+04 1.10E-07 1.eOE-10 
1,2,3,7,6-Pentachlorodibenzofuran N 7.80£+03 1.90E-07 1.56E-10 
2,3,4,7,S-Pentachlorodibenzoft.lran N 7.80£+04 3.00E-07 2.46E-09 
1,2,3,4,7,8-HexachlorodiberQofuran N 1.56£+04 1.30E-{]7 2.13E-10 
1,2,3,5,7,S-H!!Xllchlorodibenzoli.mm N 1.55£"04 1.30E-{]7 2.13E-10 
2,3,4,6,7,8-Hexachlorodibenzofuran N 1.56£ .. 04 3.14E-07 5.14E-10 
1,2,3,7,S,9-Hexachlorodibenzoft.lran N 1. 56E"04 1.35E-{]7 2.21E-10 
1,2,3,4,6,7,8-Heptachlorodibenzofuran N 1.56£+03 1.79E-{]6 2.S3E-10 
1,2,3,4,7,S,9-HeptachlorodibenzofiJran N 1_56E+03 1.B6E-07 3.0SE-11 
OCDF N 1.56£+02 4.25E-06 5.esE-11 

Total Carcinogenic Risk 3_47e-07 

Noncarcinogenic Compounds 

RfDo, Exposure Incremental 
Compound VOC? mglKgld Concentration, HlWlrd 

mgIKg Index ( 
1,3,5-Trimethylbet1zene Y 4.00E-Q4 1.84E+01 1.35E-{]2 
1,2,4-Trimethylbenzene Y S.OOE-Q4 4.eeE+01 2.S7E-02 
Cadmium N S.OOE-Q4 S.OOE-01 2.S4E-04 
Isopropytbet1zene N 4.00E-02 3.B5E+OO 2. 83E-oS 
2-Hexanone N 6.00£.-01 1.14E+01 5.59E-06 
4-MethyI-2-pentanone (MI8K) N 6.00£.-01 1.e1E+oO S.eSE-07 
n-Propylbenzene N 4.00£-02 6.42E+OO 4.72E-OS 
4-lsopropyttoluene N 4.00£.-&1 2.48E+OO 1.62E-03 
2-Methylnaphthalene N 4.ooE-02 S.3SE+oo 6. 14E-05 
Dl-n-butyl Phthalate N 1.00£-01 1.21E+OO 3.56E-06 

Note: major metal cations (AI, Ca, Fe, Mg, Mn, K, Na) eliminated from risk calculations. 

Total Hazard Index 4.25E-02 

Italicized dose-response factors are proxies 



FIRE TRAINING PITS QUO 0025709 
SUBSURFACE SOIL (> 2 ft deep); RESIDENTIAL 

( 
Carcinogenic Compounds 

CSFo, Exposure Incremental 
Compound VOC? Kg-dlmg Concentration, Cilrcinogenic 

mgIKg Risk 

Benzene Y 2.90E-02 3.39E-01 1.76E-09 
1 ,4-Dichl~ene Y 2.40E-02 6.15E-01 2. 64E-09 
Total PCB N 7.70E-+oo 2.04E-+{J0 2.81E-06 
2,3,7,B-Tetrachlorodibenzo..p-dicD<in N 1.56E-+05 3.90E-07 1.09E-08 
1,2.3,7,8-PenlachlorodibenzO..p-dicD:in N 7.9OE+04 1.15E-06 1.61E-08 
1,2,3,4,7,8-Helcachlorodibenzo.-p.dicD:in N 1.56E+04 1.52E-06 4.25E-09 
1.2.3,6,7,8-Helcachlorodibenzo.p-diaxin N 1.55£+04 1.89E-05 5.29E-08 
1 ,2.3,7 ,8,9-Hexachlorodibenzo-p-dicD:in N 1.56£+04 4.48E-06 1.25E-08 
1,2,3.4.6.7.8-HeptachIorodibenzo.p-dioxin N 1.56£+03 2.38E-04 6.66E-08 

OCOD N 1.56£+02 2.07E-03 5.79E-08 
2,3,7,8-T etrachlorodibenzofuran N 1.5$£+04 8.93E-07 2.49E-09 
, ,2.3. 7.B-Pentachlorodibenzofuran N 7.8OE+03 6.24E-07 8.71 E-1 0 
2.3,4,7,8-Pentachlorodibenzofuran N 7.80£+04 9.60E-07 1.34E-08 

1,2,3,4,7.8-Hexachlorodibenzofuran N 1.56£+04 2.18E-06 6.08E-09 
1,2,3,6,7,B-Hexachlorodibenzofuran N 1.56£+04 2.56E-06 7.14E.{l9 
2,3,4,6,7.8-Helcachtorodibenzofuran N 1.56£+04 3.14E-07 8.77E-10 

1,2,3,7,8,9-Helcachlorodibenzoturan N .. 1.56£+04 5.14E-07 1.44E.{l9 

1 ,2,3,4,6.7. a.Heptaehlorodibenzofuran N 1.56£+03 1.OSE-04 2.94E-08 
1 ,2,3,4,7 ,8.9-Heptachlorodibenzofuran N 1.56£+03 3.47E-06 9.69E-10 
OCDF N 1.56£+02 4.21E-04 1.17E-08 

Total Carcinogenic Risk 3.11E-06 

Noncarcinogenic Compounds 

RtDo, Exposure Incremental 
Compound VOC? mglKgld Concentration, Hazard 

( mgIKg Index 

1,3,5-Trimethylbenzene Y 4.ooE-04 9.08E+OO 3.31E-02 
1,2,4-Trimethylbenzene Y 5.00E-04 1.33E+01 3.89E-02 
Cadmium N 5.00E-04 1.10E+oo 3.21E-03 
ISOpropytbenzene N 4.ooE-02 1.06E+OO 3.87E-05 
2-HelCanone N 6.00£-01 1.06E+OO 2.58E-06 
4-Methyl-2-pentanone (MIBK) N 6. DOE-O t 1.06E-+{JO 2.59E-06 
n-Prnpylbenzene N 4.00£.02 1.59E+OO 5.81E-05 • 
4-lsopropyttoluene N 4.00£-04 1.48E-+{J0 5.38E-03 
2-Methy1naphthalene N 4.00£-02 1.92E-+{JO 7.01E-05 
Di.fl-butyl Phthalate N 1.00£-01 4.90E-01 7.15E-06 

Note: major metal cations (AI, Ca. Fe. Mg, Mn, K. Na) eliminated from risk calculations. 

Total Hazard Index 8.09£.(12 

Italicized dose..response factors are proXles 



FIRE TRAINING PITS QUO 0025710 
SUBSURFACE SOIL (> 2 ft deep); OCCUPATIONAL 

,----- Carcinogenic Compounds 

( 
CSFo, Exposure Incremental 

Compound VOC? Kg~mg Concentration, carcinogenic 
mgIKg Risk 

Benzene y 2.90E-{]2 3.39E--01 2.06E-10 

1.4-Dichlombenzene y 2.4OE--02 6.15E--01 3.10E-10 

Total PCB N 7.70E+oO 204E+OO 3.30E--07 

2,3,7,8-Tetrachlomdibenzerp-<liaxin N 1.56E+<l5 3.90E--07 1.28E--09 

1,2.3.7,8-Pentachlomdibenzerp-<lioxin N 7.80£+04 1.15E--06 1.8BE--09 

1,2,3,4,7,8-HexachlorodibenzO-p-dioxin N 1.56£+04 1.52E-06 4.99E-10 

1,2,3,6,7.B-HexachlorodibenZo-p-dioxin N 1.56£+04 1.89E--05 6.20E--09 

1,2.3,7.B.9-Hexachlorodibenzerp-dioxin N 1.56£+04 4.48E-OO 1.47E--09 

1,2.3.4.6.7.B-Heptachlomdibenzo.p-dioxin N 1.56£+03 238E--04 7.B1E--09 

OCDD N 1.56£+02 207E--03 6.79E--09 

2,3,7,8-Tetrachlomdibenzofuran N 1.56£+04 8.93E--07 2.93E-10 
1,2,3,7,8-Pentachlorodibenlofuran N 7.80€+03 6.24E-07 1.02E-10 

2,3,4.7.B-Pentachlomdibenzofuran N 7.80€+04 9.60E-07 1.57E-{]9 

1,2,3,4,7,B-Hexachlomdibenzofuran N 1.56£+04 21BE-{]6 7.135-10 
1,2.3,6,7.8-Hexachlomdibenzrnuran N 1.56£+04 256E-06 B.37E-10 
2,3,4,6,7,B-Hexachlomdibenzofuran N 1.56£+04 3.14E-07 1.03E-10 
1,2,3,7,B,9-Hexachlomdibenzofuran N 1.56£+04 5.14E-07 1.68E-10 
1,2,3,4,6,7,8-Heptachlomdibenzofuran N 1.56E+03 1.05E-04 3,45E-{]9 
1,2,3,4,7,B,9./-Ieptachlorodibenzofuran N 1.56£+03 3.47E-06 1.14E-10 
OCDF N 1.56£+02 4.21E-{]4 1.3BE-09 

Total Carcinogenic Risk 3,65E.(17 

Noncarcinogenic Compounds 

RfDo, Exposure Incremental 
Compound VOC? mgiKgld Concentration, Haurd 

mgiKg Index C-
, ,3,5-Tnmethylbenzene Y 4.ooE-04 9.0B5+00 1.33E-03 
1,2,4-Trimethylbenzene Y 5.ooE-04 1.33E+01 1.57E-03 
Cadmium N 5.ooE-04 1.10E+OO 1.29E-04 
lsopropytbenzene N 4.ooE-02 1.06E+OO 1.56E-06 
2-Hexanone N 6.00£-01 1.06E+OO 1.04E-07 
4-Methyl-2-pentanone (M 18K) N 6.00£-01 1.06E+OO '.04E-07 
n-Propylbenzene N 4.00£-02 1.59E+OO 2. 34E-{]6 
4-lsopropyltoluene N 4.00£-04 1.48E+OO 2.16E-04 
2-MetIlYtnaphthalene N 4.00£-02 1.92E+OO 2.82E--06 
Di-n-butyl Phthalate N 1.00£-01 4.90E-{]1 2. 88 E-07 

Note: major metal cations (AI, Ca, Fe, Mg, Mn. K, Na) eliminated from risk caJculalions. 

Total Hazard Index 3_26E.(13 

\ 
'--

Italicized dose-response facto~ are pmxies 



GREASE PITS 

SUBSURFACE SOIL (> :z ft deep); RESIDENllAL 
QUO 0025711 

( 
Carcinogenic COmpounds 

CSFo, Exposure Incrwmental 
Compound VOC? Kg-dlmg Conc:.ntratlon, Cardnogenlc: 

mglKg Risk 

Be~ane y 2.90E-02 1.1SE-01 6.16E-10 
T e1iad1loroethene (peE) y 5.20E-02 1.0SE-01 1.02E-09 

Total Carelnogenlc Risk 1_63E-09 

Noncarcinogenic COmpounds 

RfDo, Expos .... Incnmental 
Compound VOC? mgIKgId Conc:emratlon, Hazard 

mglKg Index 

Total Xylenes Y 2.00E+OO 1 . .aE+01 1.08E-05 

Acetone Y 1.00E-01 1.16E+oo 1.70E-OS 
2-Butanone (MEl<) y 6.00E-01 4.5SE-01 4.4SE-08 
Toluene Y 2.00E-01 1.10E-01 8.03E-07 
Ethylbenzene Y 1.00E-01 1.17E-01 1.71E-OS 
lsopropytbenzene Y 4.00E-02 4.56E-01 1.67E-OS 
1 ,3,5-Trimethylbe~ene Y 4.00E-04 1.07E+oo 3.90E-03 
1,2.4-Tr\methylbe~ene Y S.OOE-OS 3.D9E+oo 9.01E-02 
Naphthalene Y 4.00E-02 1.01E+01 3.68E-04 

Merc:ury N 3.00E-04 1.00E-01 4.B7E-04 
Selenium N S.OOE-03 5.00E-01 1.46E-04 
n-Propyfbenzene Y 4.00E4J2 4.56802 1.61E-02 
2-M~ Y 4.00E-02 2.46E+01 8.S7E-04 
Bi5(2-ethythexyl) Phthalate N 2.00E-02 S.94E-01 ·t34E-OS 
Di-n-octyf Pl'dlwlate N 2.00E-02 7.S0E-01 S.47E-05 

( 
Note: major metal cations (AI, Ca, Fe. Mg, Mn, K. Hal eliminated ftum risk calculations. 

Total Hazard Indu 1_13E~1 

Italicized dose-response factonl ere proxies 



GREASE PITS 
QUO 0025712 

SUBSURFACE SOIL (> 2 ft deep); OCCUPATIONAL 

Carcinogenic Compounds 

( 
CSFo, Expasun IncnmenQl 

Compound VOC? Kg-dlmg Concentration, Can:lnogenic 

mglKg Risk 

B .. nz .. n .. Y 290E-02 1.1SE-01 7.22E-11 

Tetnlc;hlon;>eti1ene (peE) y 5.20E-02 1.0SE-01 1.1SE-10 

Total C.rclnogenlc RIsk 1.92E-10 

Noncarcinogenic Compounds 

RfDo, Expasuno Incnmentai 

Compound VOC? mglKgld Con~. HllZllrU 

mglKg Index 

T etal Xylenes Y 2.00E+OO 1.48E+01 04.35E-07 

Acetone Y 1.ooE-01 1.16E+OO 6.B2E-07 

2-Bulanane (MEl<) Y 6.00E-01 04.55E-01 -4.-4SE-08 

ToIu .. ne Y 2.00E-01 1.10E-01 3.23E-OS 

Elhylbenzene Y 1.00E-01 1.17E-01 6.96E-oS 

Isopropyl benzene Y -4.00E-Q2 -4.56E-01 6.70E-07 

1,3,5-Trirnethylbenz .. ne Y -4.00E-004 1.07E-+oo 1.57E-004 

1,2.+ Tlimethylbenzene Y 5.00E-05 3.D9E+oo 3.62E-03 

Naphthalene Y -4.00E-02 1.01E+01 USE-OS 

Men:ury N 3.ooE-004 1.ooE-01 1.96E-05 

Selenium N 5.00E-03 S.OOE-01 5.S7E-06 

n-Propylberu:ene Y 4.00E-02 -4.56E+02 6.70E-004 
2-M .. lhylnaphtllalene Y 4.00E...fJ2 248E+01 3.60E-05 

Bis(2-«hylhexyl) Phthalate N 200E-02 5.9-4E-01 1.7-4E-06 

Oi-n-octyl Phthalate N 2.00E-02 7.S0E-01 22OE-06 

( 
Not .. : major metal cations (AI, Ca, Fe, Mg, Mn, K, Na) eliminated from risk calculations. 

Total HazarU Index ".S3E~3 

Italicized do~spanse tactQl$ are proxies 



BACKGROUND 

QUO 0025713 
SURFACE SOIL « 2 ft deep); RESIDENTIAL 

( 
Carcinogenic Compounds 

CSFo, Exposure Incremental 

Compound VOC? Kg~mg Concentration, Carcinogenic 
mgIKg Risk 

4,4'.oDT N 3.40E.Q1 1.10E.o2 3.35E.o9 
Arsenic N 1.75E+OO 6.01E-+OO 941E.o6 

Total DIOXINS N 1.56E-+05 5.37E-OO 7.50E.o7 

TotalTCDD N 1.56E-+05 1.68E.o7 2.35E.o8 

1,2,3,4,6,7,8-Heptac:hlorodibenzo-p-dioxin N 1.56E-+04 5.12E.o7 7.15E.o9 

OCOO N 1.56E+02 3.2OE-OO 4.47E-10 
2,3,4,7,8-Pentachlorodibenzo(u"", N 7.8OE-+04 '.87E.o7 '.31E.o8 
1,2,3,4.6,7,8-Heptachlon;ldibenzofuran N 1.56E+03 1.63E-07 2.2BE-10 

OCOF N 1.56E+02 2.ooE-07 2.79E-11 

Total Carcinogenic Risk 1.02E-45 

Noncarcinogenic Compounds 

RIDo. ExposLlre Incremental 

Compound VOC? mgIKgId Concerrtr.rtion. Hazard 
mgIKg Indu 

Chromium N 1.ooE-+OO 3.63E+01 2.65E.Q4 

Nickel N 2.ooE.Q2 5.3OE..c1 1.94E.o2 

4-lsopropyttoluene N 4.00E.Q4 1.00E..c1 '.83E.o1 

Note: major metal cations (AI, Ca, Fe. Mg, Mn, K, Na) eIimin3ted from risk calculatioos. 

Total Hazard Index 2.02E~1 

( 
SUBSURFACE SOIL (>2 FT DEEP) RESIDENTIAL 

Carcinogenic Compounds 

CSFo, Exposure Incremental 
Compound VOC? Kg-dlmg Concentration, Carcinogenic 

mglKg Risk 

4,4'-DDT N 3.4OE.o1 4.88:.02 2.97E.o9 
Arsenic N 1.75E-+OO 5. 48E+OO 1.72E.o6 
Total DIOXINS N '.56E+05 1.3S;::.o!: 3.88E-07 
Total TCDD N 1.56E+05 1.35E-D3 3.nE.o5 
1,2.3,4,6,7,8-Heptachlorodibenzo-p-dioxin N '.56E-+04 8.72E.o7 2.43E.o9 

OCDD N 1.56E+02 4.70E-OO 1.31E-10 
2,3,4.7,8-Pentachlorodibenzofuran N 7.80E+04 3.3OE.o7 4.61E.o9 
1,2,3,4,6,7,8-Heptachlorodibenzofuran N 1.56E+03 4.80E.o7 1.34E.10 

OCOF N '.56E+02 3.60E.o7 1.01E-11 

Total Carcinogenic Risk 3.98E-45 

Noncarcinogenic Compounds 

R1Do. Exposure Incremental 
Compound VOC? mg/Kgld Concentration, Hazard 

mg/Kg Index 

Chromium N 1.ooE-+OO 3.19E..c1 4.66E.o5 
Nickel N 2.00E.Q2 6.08E..c1 4.44E.o3 
4-lsopropyttoluene N 4.00E.Q4 4.96E..c1 1.81E.o1 

Note: major metal cations (AI, Ca, Fe, Mg, Mn, K, Na) eliminated from risk calculations. 

Total Hazard Index 1_B6E~1 

ItaliCIZed dose-response factors are proxies 



BACKGROUND 

SURFACE SOIL « 2 ft deep); OCCUPATIONAL QUO 0025714 

Carcinogenic Compounds 

CSFo, Exposure Incremental 
( 

Compound VOC? Kg.<flmg Coneentnltion, Carcinogenic 
mgIKg Risk 

4,4'-ODT N 3.40E.(J1 1.10E.(J2 3.93E-10 

Arsenic N 1.7SE+OO S.01E+OO '.10E.(J6 
Total DIOXINS N 1.S6E+oS S.37E-D6 8.80E.(J8 

TotalTCDD N 1.S6E+05 1.S8E.(J7 27SE.(J9 

1,2,3,4,6.7,8-Heptachlorodibenzo-p-dioxin N 1.S6E+04 S.12E.(J7 8.39E-10 

OCDD N 1.S6E+02 3.20E.(J6 S.24E-11 

2,3,4,7,8-Pentachlorodibenzofuran N 7.80E+04 1.87E.(J7 1.53E.(J9 

1,2,3,4,S.7,8-Heplachlorodibenzoturan N 1.56E+03 1.63E.(J7 2.S7E-11 

OCDF N 1.56E+02 200E.(J? 3.2BE-12 

Total Carcinogenic Risk 1_20E.{)6 

Noncarcinogenic Compounds 

RtDo, Exposure Incremental 
Compound VOC? mgIKgJd Concent:ratioot Hazard 

mgll(g Index 

Chromium N 1.00E-+OO 3.63E+01 1.07E.(JS 

Nickel N 200E.{J2 S.30E+01 7.?9E.{J4 

4-lsopropyttoluene N 4.00E-04 1.00E+01 7.35E-03 

Note: major metal cations (AI, Ca, Fe, Mg, Mn, K, Na) eliminated from risk eak;vlations. 

Total Hazard Index 8.14E'{)3 

~- SUBSURFACE SOIL (>2 FT DEEP) OCCUPATIONAL ( 
Carcinogenic Compounds 

CSFo, Exposure Incremental 

COmpound VOC? Kg-dlmg Concentration, Carcinogenic 
mgIKg Risk 

4,4'-DDT N 3.40E.(J1 4.88E.{J2 3.48E-10 
Arsenic N 1.75E+OO S.48E-+oo 2.01E.(J7 
Total DIOXINS N 1.56E+05 1.39E.ffi 4.5SE.{J8 
TotalTCDD N 1.56E+OS 1.35E.(J3 4. 43 E-06 
1,2,3,4,6,7,8-Heptachlotodibenzo-p--dioxin N 1.S6E+04 8. 72E.(J7 2.8SE-10 
OCDD N 1.56E+02 4.70E-06 1.54E-11 
2,3,4,7,8-Pentachlorodiben2:oI'u!an N 7.BOE+04 3.30E-07 S.41E-10 
1,2,3,4,6,7,8-Heptachlorodibenzofuran N 1.56E+03 4.80E.{J7 1.57E-11 
OCDF N 1.56E+02 3.60E.{J7 1.1BE-12 

Total Carcinogenic Risk 4.67E'{)6 

Noncarcinogenic Compounds 

RfDo, Exposure Incremental 
Compound VOC? mglKgld Concentration, Hazard 

mgIKg Index 

Chromium N 1.00E-+<JO 3.19E-+<J1 1.B7E.{J6 
Nickel N 2.00E.{J2 6.08E-+{)1 1.78E-04 
4-160pl'1Jpy!toluene N 4.00E{l4 4.96E-+{)1 7.26E-03 

Note: major metal cations (Al, Ca, Fe, Mg, Mn, K, Na) eliminated from risk ealculations. 

Total Hazard Index 7.46E'{)3 

Italicized dose-response factors are proxies 



METHOD COMPOUND UNITS 

PCB Aroelor 1254 1l9lwipe 
PCB Aroelor 1260 1l91wlpe 
PCB TOTAL PCBs 1l9lwipe 

, .. -... 

BUILDING 35-752 WIPE SAMPLES 
SUMMARY STATISTICS FOR RISK ASSESSMENT 

MRL N Hits MIN 

1 32 32 6.0 
1 32 19 0.5 

32 19 9.0 

MAX MEAN 
750.0 122.9 

39.0 10.2 
753.0 135.6 

95% UCL 
179.1 

14.0 
193.1 

.----. 
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BUILDING 35·752 
SUMMARY STA TlSTICS FOR RISK ASSESSMENT 
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BUILDING 35-752 
SUMMARY STATISTICS FOR RISK ASSESSMENT 

SHALLOW (0.2') 
METHOD COMPOUND UNITS MRL N Hits MIN MAX MEAN 95%UCL 

METALS Nickel mg/Kg 10 20 20 24 44 33 35 
METALS Aluminum mg/Kg 10 1 1 17000 17000 17000 -
METALS Calcium mg/Kg 10 1 1 5620 5620 5620 -
METALS Cobalt mg/Kg 2 1 1 12 12 12 -
METALS Copper mg/Kg 2 1 1 29 29 29 -
METALS Iron mg/Kg 4 1 1 28800 28600 26600 -
METALS Magnaslum mg/Kg 2 1 1 7840 7640 7640 -
METALS Manganesa mg/Kg 1 1 1 628 628 628 -
METALS Potassium mg/Kg 400 1 1 570 570 570 -
METAlS Sodium mg/Kg 20 1 1 134 P4 134 -
METAlS Vanadium mg/Kg 2 1 1 50 50 50 -
METALS Zinc mg/Kg 2 1 1 63 63 63 -
NOTE: Shaded lines Indicate compound was not detected In that dapth ranga, 
NOTE: -Indlcatlls not calculabla due to low number of samples In thaI depth rangll, 

Continued from previous page 

DEEP (> 2') 
N Hits MIN MAX MEAN 

36 36 23 49 34 
9 9 8620 19200 15169 
9 9 3150 7220 4561 
9 9 7 13 11 
9 9 20 39 26 
9 9 16500 30900 25311 
9 9 5930 10300 7651 
9 9 363 720 532 
9 7 200 810 450 
9 9 65 171 120 
9 9 28 60 46 
9 9 .. 7 66 63 

95% UCL 

35 
17181 
5372 

12 
32 

27976 
6518 
596 
547 
139 

52 
71 
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METHO 

PetHydro 
Pesticide 
Pesticide 
PCB 
PCBs 
VOA 
VOA 
VOA 
VOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
SVOA 
Metals 
Metals 
Melals 
Metals 
Metals 

BUILDING 35-752- SEDIMENT SAMPLES 
SUMMARY STATISTICS FOR RISK ASSESSMENT 

SHALLOW { 0-2' I 
COMPOUND UNITS MRL N Hits MIN MAX 
TPH mg/Kg 10 9 9 83.00 440.00 

4,4'·000 mg/Kg 0.01 9 5 0.02 0.10 
4,4'·00T mg/Kg 0.01 9 1 0.01 0.15 

Aroclor 1260 mg/Kg 0.1 9 9 0.10 4.50 

TOTAL PCBs mg/Kg 9 9 0.40 4.80 
Acetone ~g/Kg 50 9 9 110.00 420.00 
2·Butanone (MEK) ~g/Kg 20 9 6 10.00 58.00 
1,1,1· Trichloroethane (TCA lJg/Kg 5 9 3 2.50 18.00 
1,4·0Ichlorobenzene ~g/Kg 5 9 2 2.50 15.00 
Phenanthrene mg/Kg 0.3 9 5 0.15 2.20 
Fluoranlhene mg/Kg 0.3 9 6 0.15 4.40 
Pyrene mg/Kg 0.3 9 4 0.15 5.40 
Benz(a)anthracene mg/Kg 0.3 9 2 0.15 2.00 
Bls(2.elhylhex~~) Ph Ihalate mg/Kg 0.3 9 1 0.15 2.00 
Chrysene mg/Kg 0.3 9 3 0.15 2.00 
Benzo(b)nuoranlhene mg/Kg 0.3 9 3 0.15 2.00 
Benzo (k)nuoranlhene mg/Kg 0.3 9 3 0.15 2.00 
8enzo{a)pyrene mg/Kg 0.3 9 1 0.15 2.00 
Indeno(1,2,3·cd)pyrene mg/Kg 0.3 9 1 0.15 2.00 
Benzo(g, h ,I)perylene mg/Kg 0.3 9 1 0.15 2.00 
Arsenic mg/Kg 1 9 9 3.00 5.00 
Barium mg/Kg 1 9 9 44.00 114.00 
Chromium mg/Kg 2 9 9 26.00 46.00 
Lead mg/Kg 1 9 9 14.00 61.00 
Nickel mg/Kg 10 9 9 29.00 44.00 

.. ..--.... . '. 

MEAN 

265.44 
0.04 
0.05 
1.41 
1.71 

212.22 
30.11 
6.89 
4.56 
0.97 
1.76 
1.25 
0.58 
0.41 
0.74 
0.68 
0.58 
0.50 
0.42 
0.42 
4.00 

80.89 
37.56 
31.33 
36.44 

95% UCL 

333.75 
0.06 
0.08 
2.39 
2.69 

266.24 
41.39 
10.46 
7.12 
1.49 
2.76 
2.31 
1.01 
0.79 
1.20 
1.16 
0.98 
0.91 
0.80 
0.60 
4.54 

97.69 
41.83 
40.56 
39.86 

,~ . 
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BUILDING 35·7U WATER SAMPLE 
STA TlSTlCAL SUMMARY FOR RISK ASSESSMENT 

METHOD COMPOUND UNITS MRL N HITS MIN 

PelHydro Benzene 11011. 0,5 1 2 0.25 

PelHydro Toluene 11011. 0,5 1 1 0,25 

PelHydro Elhylbenzene pgll. 0.5 1 1 0,25 

PelHydro Total Xylenel II~ 0.5 1 1 0,25 

PelHydro GRO II~ 50 1 1 25,00 

PelHydro ORO ~ 50 8 5 25,00 

PelHydro TPH pgI\. 200 8 1 100,00 

PCB Arodor 1280 II~ 0.2 8 1 0,10 

PCBI TOTAL PCBI 1I01l. 10 3 0.70 

VOA 1,1·0 Ichloroo lh ane II~ 0.5 1 1 0,25 

VOA 1.1 , 1· T~chlOl'rielhen e (TCA) iJIIll. 0.1i 7 2 0,25 

VOA Benzene 1I01l. o.s 7 2 0,25 

VOA T ~chloroelhene (T C E) III1Il. 0.5 7 ~ 0,25 

VOA Toluene pgll. U 1 1 0,25 

VOA E lhylbenlo ne 1I0ll. 0.5 7 1 0,25 

VOA Total Xylenn 1I01l. 0.5 7 1 0,25 

VOA 1,3,~ T~melhylbenlene 1I0ll. 2 7 1 1,00 

VOA 1,2 .... T rlmelh)'1benl ana 1101\. 2 7 1 1,00 

VOA Naph lh alen e 1101\. 2 7 1 1.00 

SVOA BII( 2 ... lhylh exyl) Ph lh 01 ale POI\. 10 8 1 5,00 

Molal Anlenlc 1I01l. 6 6 8 1i.00 
Metol Barium POI\. 5 B 8 129.00 

Melli! Cadmium 11011. 3 8 1 1.60 
Mellli Chromium iJIIll. Ii 8 8 17,00 

Metal Lead 1I01l. 2 8 8 5,00 -Metal Mercury 1101\. 0.5 6 1 0,25 
Metal Ntcl!el ~ 20 8 --0 25.00 

MAX MEAN 

.6.00 6.98 

2.80 0.61 

22.00 3.38 
56,00 8.21 

292,00 63.1. 

1310,00 296.39 
500,00 150.00 

0,10 0.18 
U() Q,16 

0,60 0,30 

9,70 2.05 
48,00 8.98 

(),BO O •• ~ 

2.80 0.81 

22.00 3.38 

56,00 8.21 

2.00 1." 
11,00 2.0 

9.00 2,1. 
11,00 5.75 
52,00 31.25 

1~80,00 631.00 

8.00 2,06 

~02.00 169.88 
112,00 50.50 

I.BO 1.00 
5-48,00 250.75 

9S%UCL 

19.82 

1.32 

9.39 

23.69 

131.26 

S96.~ 

24-C.13 
0,32 

(),9D 

0.40 

4.07 

19.62 
0,S7 

1.32 
9,39 

23,69 

1.~2 

5.20 

4036 
7.17 

~O,92 

907.56 

3.13 

2.8,86 

71.21 
1,39 

359,~ 
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SHIP CREEK 
SUMMARY STATISTICS FOR RISK ASSESSMENT 

SHALLOW ( 0-2' ) 
METHOD COMPOUND UNITS MRL N HITS MIN MAX MEAN 

PelHydro DRO mg/Kg 10 8 1 5 16 6.'1 
PelHydro TPH mg/Kg 10 8 2 5 29 9.0 
METAL ArsenIc mg/Kg 1 8 8 3 5 4.0 
METAL Barium mglKg 1 8 B 31 52 39.3 
METAL Chromium mglKg 2 B B 28 37 31.6 
METAL Lead mglKg 1 6 6 4 7 4.9 
METAL Nickel mglKg 10 8 8 21 30 25.3 

95% UCL 

9.0 
14.7 
4.5 

43.9 
33.7 

5.5 
27.3 
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BUILDING 718 
SUMMARY STATISTICS FOR RISK ASSESSMENT 
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BUILDING 104 
SUMMARY STATISTICS FOR RISK ASSESSMENT 

SHALLOW ( < 2' ) 

METHOD COMPOUND UNITS MRL N HITS MIN MAX MEAN 95'" UCL 

PETHYORO Toluene I1glKg 5 18 3 2.5 12.0 3.5 4.5 

PETHYDRO Total Xylene, VglKg 5 18 3 2.5 12.0 3.6 4.1 

PETHYDRO GRO mglKg 5 18 2 2.5 11.0 3.1 4.0 

PETHYDRO ORO mglKg 10 18 15 5 1454 248 392 

PETHYDRO TPH mglKg 10 18 11 5 1600 419 518 
PEST 4,4'·000 mglKg 0.01 16 14 0.Oa5 0.06 0.031 0.04 
PEST 4,4'·ODT mglKg 0.01 18 11 0.005 1.54 0.401 0.51 
PEST ~,4'·DDE mglKg 0.01 16 5 0.005 0.09 0.016 0.03 
PEST Chlordane mglKg 0.1 18 3 0.050 2.50 0.331 0.64 
VOA Acetona VglKg 50 18 1 25 86 29 35 
VOA Toluene VglKg 5 18 3 2.5 12.0 3.5 4.5 
VOA Tetrachloroethene (peE) )lglKg 5 1111 &1I!1'IP '$~.~ (n~J~ ;~~:r~2i5 ;~;~)~W.~2l5 
VOA Total Xylene, )lglKg 5 18 3 2.5 12.0 3.6 4.1 
METAL Menlc mglKg 1 16 18 5 12 7 6 
METAL Barium mglKg 1 16 18 28 109 64 13 
METAL Chromium mglKg 2 18 18 24 ~o 32 34 
METAL lead mglKg 1 16 16 8 85 26 34 
METAL Nickel mglKg 10 18 16 26 48 39 42 
NOTE: Shaded lines Indicala compound was nol detected In that depth range. 

DEEP (> 2') 

N HITS MIN MAX MEAN 

12 1 2.5 8.0 3.0 
12 3 2.5 9.0 3.6 

""2 ~1H~O {i':!2:S ;liff~.5 1!~~n2,5 

12 8 5 133 30 
12 5 5 400 67 
12 2 0.005 0.03 0.008 
12 4 0.005 0.58 0.083 
12 1 0.005 0.05 0.009 
12 1 0.a50 0.40 0.088 
12 3 25 69 35 
12 1 2.5 8.0 3.0 
12 1 2.5 6.0 2.8 
12 3 2.5 9.0 3.6 
12 12 4 16 7 
12 12 26 .96 SO 
12 12 11 44 29 
12 12 4 28 9 
12 12 25 50 37 

95'1. UCL 

3.8 

4.1 

i"~h;l~:'i:·2.6 
52 

137 
0.Q1 
0.18 
0.02 
0.14 

44 
3.8 
3.3 

4.7 
9 

60 
34 
13 
41 
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BUILDING 796 
SUMMARY STATISTICS FOR RISK ASSESSMENT 

campau wag no 
; -Indicate! not calculable due to low number of samples In 

Shellow Includes 2 samples taken 0-9' (3rd sample taken at 
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BUILDING 955 
SUMMARY STATISTICS FOR RISK ASSESSMENT 

SHALLOW (0-2') 
METHOD COMPOUND UNITS MRL N HITS MIN MAX MEAN 95';' UCL 

PETHYDRO Toluene ~g/Kg 5 6 2 2.5 9.0 .01.5 7.1 
PETHYDRO Totel Xylene! ~g/Kg 5 6 3 2.5 7.0 .01.3 5.9 
PETHYDRO GRO mg/Kg 5 ~6 "".~Q ~~lt~2_~ ~tl1'2,5 ·,\til-~I$ litA~ti~15 
PETHYDRO ORO mglKg 10 5 .01 5 353 78 190 
PETHYORO TPH mglKg 10 6 .01 5 260 62 1.012 
PEST .o1 .. 4'-OOT mg/Kg 0,01 6 6 0,01 95.00 15.94 -47.80 
PEST 4.4'-DDE mgJKg 0.01 6 3 0.005 1.270 0.221 0.844 
VOA Acetone ~g/Kg 50 6 2 25 79 41 62 
VOA Toluene j.Jg/Kg 5 6 2 2.5 9.0 .01.5 7.1 
VOA Total Xylene! j.Jg/Kg 5 6 3 2.5 7.0 -4.3 5.9 
SVOA Bla(2-ethylhexyl) Phthalate mg/Kg 0,3 6 1 0.15 2.00 0..016 1.08 
METAL Arsenic mg/Kg 1 6 6 5 8 6 7 
METAL Barium mglKg 1 6 6 52 157 102 144 
METAL Chromium mglKg 2 6 6 31 41 35 38 
METAL Lead mg/Kg 1 6 6 5 9 7 8 
METAL Nickel mg/Kg 10 6 6 38 49 43 .017 
NOTE: Shallow range Includes Bamples from Ihe following depths: 0-4',0-8', and 0-8'. 
NOTE: Sheded lines Indlcale compound was not detected In thai depth range. 

N HITS 
12 .01 
12 6 
12 2 
12 5 
12 .01 
12 3 
,12 ~t::~r}; 0 
12 1 
12 4 
12 6 
,12 Ja·'il:;~"'O 

12 12 
12 12 
12 12 
12 12 
12 12 

DEEP(> 2') , 
MIN MAX MEAN 
2,5 700.0 91.3 
2,5 700.0 92.0 
2.5 60.0 8.8 

5 1720 2.01.01 
5 NO 107 

0.005 0..0100 0,050 
J;Oi005 ;;'0.005 1"d):OO5 

25 7000 899 
2,5 700.0 9\,3 
2,5 700.0 92.0 

::fO.15 ,,'1;0.76 ht,Q,20 
4 7 6 

46 70 58 
21 47 33 
4 8 6 

31 59 42 

95% UCL 
203.3 
203.8 

17.5 
510 
221 

0.109 
~'~i::·li~:O.OO!i 

2021 
203.3 
203,8 

'[~.:r~; ,:" 0.29 
6 

80 
37 
8 

47 
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METHOD 

PETHYORO 
PEST 
SVOA 
METAL 
METAL 
METAL 
METAL 
METAL 

, .. ...--...... 

DUST PALLATIVE ROADWAY 
SUMMARY STATISTICS FOR RISK ASSESSMENT 

SHALLOW ( 0·2' ) 
COMPOUND UNITS MRL N HITS MIN MAX MEAN 

TPH mglKg 10 14 14 39.000 260.00 101.571 

4,4'·00T mglKg 0.01 14 9 0.Oa5 0.18 0.051 
Bis(2·ethylhexyl) Phthelate mglKg 0.3 14 2 0.150 0.9a 0.246 
Anlenlc mglKg 1 14 14 5.000 8.00 6.286 

Barium mg/Kg 1 14 14 41.000 61.00 56.357 
Chromium mg/Kg 2 14 14 16.000 43.00 27.643 
lead mgiKg 1 14 14 7.000 27.00 14.000 
Nickel mgIKg 10 14 14 22.000 42.00 34.071 

95% UCL 

127.64 
0.06 
0.35 
6.66 

62.78 
3t.69 
17.04 
37.19 

. ...--... 
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FIRE TRAINING PITS 
SUMMARY STA nSTICS FOR RISK ASSESSMENT 
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FIRE TRAINING PITS 
SUMMARY STA TISnCS FOR RISK ASSESSMENT 

Co n IInued from previous page 
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GREASE PITS 
SUMMARY STATISTICS FOR RISK ASSESSMENT 

DEEP (>:2') 
METHOD COMPOUND UNITS MRL N HITS MIN MAX MEAN 

PelHydro Total Xylenes 1J9IKg 5 3 1 :2.5 19000.0 :2716.4 

Pel Hydro GRO mglKg 5 2 1 2.5 600.0 136.0 
PetHydro ORO mg/Kg 10 2 1 2.5 3600.0 602.5 
PalHydro TPH mglKg 10 3 1 5 5600 639 
VOA A<:elone 1J9/Kg 50 26 9 5 6000 589 
VOA 2-Butanone (MEK) 1J9IKg 20 28 1 0.005 2500.00 214.172 
VOA Benzene IJg/Kg 5 26 3 0.005 600.00 60.785 
VOA Toluene IJg/Kg 5 26 3 0.005 600.00 52.172 
VOA Tetrachloroelhene (PCE) lJoIKg 5 26 1 0.05 600.00 51.50 
VOA Elhylbenzene lJg/Kg 5 28 2 3 600 80 
VOA Total Xylena! lJoIKg 5 28 8 2.5 19000.0 1588.9 
VOA I,opropy lbenzene IJg/Kg 20 28 1 2.5 2500.0 215.3 
VOA n-Propylbenzene IJg/Kg 20 26 1 2.5 2500.0 2\5.3 
VOA 1,3,5-Trlmelhylbenzene 1J9/Kg 20 26 2 8 5900 500 
VOA 1,2,4-Trlmethylbenzenll IIgll<g 20 26 2 10 17000 1444 
VOA Naphthalene IIQIKg 20 26 1 10 2500 226 
SVOA Naphthalene mg/Kg 0.3 23 2 0.15 28.00 6.66 
SVOA 2-Melhylnaphthalene mglKg 0.3 23 2 0.15 48.00 17.08 
SVOA Bls(2-elhylhaxyl) Phthalate mg/Kg 0.3 23 3 0.15 1.50 0.40 
SVOA o I-n-oc\yl Phi hala Ie mg/Kg 0.3 23 5 0.15 1.50 0.57 
Melals Arsenic mglKg 1 15 15 4 7 6 
Metals Barium mg/Kg 1 15 15 32 69 46 
Melals Chromium mglKg 2 15 13 28 53 39 
Malals Lead mglKg 1 15 15 7 22 13 
Melals Mercul)' mglKg 0.2 15 2 0.1 0.1 0.1 
Metals Nickel mglKg 10 15 13 41 48 44 
Malals Solenlum mg/Kg 1 15 2 0.5 0.5 0.5 
Other AmmQnla as Nitrogen mglKg 0.2 17 11 0.1 0.4 0.2 
Other Nitrate -+ Nitrite as Nitrogen mg/Kg varies 20 2 0A5 12 3 

95% UCL 
146:21.5 
1566.3 
7156.5 

4379 
1161 

455.32 
. 118.82 

109.97 
109.37 

117 
3423.9 

456.3 
456.3 
1070 
3085 
466 

10.07 
24.57 
0.59 
0.75 

7 
55 
45 
16 

0.1 
46 

0.5 
0.3 
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BACKGROUND 
SUMMARY STATISTICS FOR RISK ASSESSMENT 
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APPENDIX B 

BUILDING 35-752 

• Laboratory Results 

• Soil Boring Summary 

• Boring Logs and Monitoring Well Completion Diagrams 

• Monitoring Well Development Records 
Groundwater Sample Collection Records 

QUO 0025731 

• Resurvey Elevation Data for all Monitoring Wells (August 4, 1995) 
Monitoring Well Measurements to Groundwater 
August 7, 1995 Monitoring Well Sounding Summary 

• Soil Classifications 



dry welghl basis 

Location 

COOLING PONOS 

A 

A 

8 

C 

0 
E 
F 
G 

H 

FOOTNOTES: 

Sample 
Oepth Sample 10 Lab Code 

0-6' 9457524050 K947714·o01 

O~' 9457524150 K9477t4·002 

0-6" 9457524250 K947714·003 

0-6' 9457524350 K947714·004 

O~' 9457524450 K947714·005 

0-6' 9457524550 K947714·006 

0-6" 9457524650 K947714·007 

0-6' 9457524750 K947714·00B 

0-6" 9457524850 K947714·009 

Ft. Richardson au D SlIe 

BuildIng 35·752 Sediment Sample Analytical Results 
Petroleum Hydrocarbons 

Anafysll: Benzene Toluene Ethylbenzene Tolal Xylene. 

EPA Method: 8260 B260 8260 8260 

Units: lIg/Kg IIgIK9 119/Kg Ilg/Kg 

Oate 
Collected MRL Result MRL Result MRL Result MRL Result 

1218/94 5 NO 5 NO 5 NO 5 NO 

1218194 5 NO 5 NO 5 NO 5 NO 

1218194 5 NO 5 NO 5 NO 5 NO 

1218194 5 <10 5 <10 5 <10 5 <10 

1218194 5 NO 5 NO 5 NO 5 NO 

1218194 5 NO 5 NO 5 NO 5 NO 

1218194 5 NO 5 NO 5 NO 5 NO 

1218194 5 <10 5 <10 5 <10 5 <10 

1218/94 5 NO 5 NO 5 NO 5 NO 

NO. Noo-<letec1ed otlt1e method reporting Ilmil (MRL). 

NA. Not9Motyzed . 
0( • test thon. AnolyUcol reporting limit hu been .lev9led due to malr1K Interference. or sample requlrlng dllu~on. 

GRO ORO 

5030/8015 3540/8100 

mglKg mg/Kg 

MRL Relull MRL Result 

5 NA 10 NA 

5 NA 10 NA 

5 NA 10 NA 

5 NA 10 NA 

5 NA 10 NA 
5 NA 10 NA 

5 NA 10 NA 

5 NA 10 NA 
5 NA 10 NA 

Page 1 

TPH 

9071/41B.l 

mg/Kg 

MRL Result 

10 230 

10 240 

10 240 

10 420 

10 290 

10 83 

10 186 

10 440 

10 260 
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drywellilit bul. 

mgIKg Lontton: 

Simple Dapll1: ()'6' 

Slmpl.,D: 1M5752~OSO 

lib Cod.: K&-47714-001 

Dill Coillcted: 12J819.4 

Orginoclilortnl P .. tlcld .. MRL 
(EPA Mliliodl n40/808ll) 

Alpha-SHC 0,01 NO 

Bel&-SHC a,OJ NO 

Oelhl-BHC 0,01 NO 

Heptachlor 0,01 NO 

Aldrin O.ot NO 

Gamma-SHC (lindane) 0,01 NO 

HeptadJlGI' EpOJdde O.ot NO 

Endosutfan 1 0.01 NO 

Endrtn 0.01 NO 

Endolu~an II 0.01 NO 

4,4'·000 O.ot 0.03 

Endlln Aldehyde 0,01 NO 

Endotulfan Sulfate 0.01 NO 

4,4'·00T 0.01 <0,2 

4,4'·00E 0.01 NO 

Dieldrin 0.01 NO 

Methoxychlor 0.02 NO 

TOlUIphene 0.3 NO 

CI~Gl'dllfle 0.1 NO 

Polych lortn.l~ alp h tn yl. MRl 

(EPA M.iI! odl 3!1-roJ8 oao) 

Arodor 1018 0.1 NO 

ArodOf 1221 0.1 NO 

ArodOf 1232 0.1 NO 

ArodOf 1242 0.1 iii ti~ 
Arodor 1248 0.1 NO 

Arodorl2~ 0.1 NO 

ArodOf 1260 0.1 0.3 

A' , 

FL Richardson au 0 Site 
Building 35·752 Sediment Siample Analytical Results 

Pesticides and PCBs 

COOUNG PONDS 

a C 0 

0-6' ()'6' ().6' ().6' 

1M5752~IS0 &-4 5 752~ 2S0 &-457 52~3S 0 &-45752«50 

K&-4 7714-002 K&-47114-003 K9oI7114-0004 K9oI7714-oo5 

12J819.4 1~ 12J819.4 12J!119.4 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

<0.02 NO <0,03 NO 

NO NO NO NO 

0.1 0.03 0.02 0,07 

NO NO <0.02 NO 

NO NO NO NO 

<0.3 <0.02 <0,0. 0,0. 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 
NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

0.5 o.~ 0,8 0.1 

IrUUINUlt~: NO • NOlHlele<:ted al the method r.porting limit ( I f\L). 
< • tell than, Anelyllcell1lportlng lImit hat b&en elevaled due 10 matrix Int.rflr.nc&1 or lample requiring dilLJllon. 

\Q,O.QCICOM MO~IC fflFIWU\RfPT ABLE$\!! m 52-." )(1.511' .. 1-11012 SED 

E· F 
().6' 0-6' 

9oI575245S 0 &-45752~eSO 

K947714-006 K9oI7714-oo7 

12J!119.4 121B1B4 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO <0.1 

<0.0. <0.1 

<0.0. <0.1 

<0.0. <0.1 

<0,0. <0.1 

<0.0. <0.1 

<0.0. <0.1 

NO <0.1 

NO <0.1 

<0.15 <O,~ 

<0,8 <5 

NO <0.8 

NO NO 

NO NO 

NO NO 
. NO I i : NO 

NO NO 

NO NO 

0.5 2.2 

G 
()'6' 

&-45752~ 750 

K9oI7714-OOB 

121B1B4 

NO 

NO 

NO 

NO 

<0.02 

NO 

NO 

NO 

<0.08 

<0,08 

"O.OB 

<O.DB 

<0,08 

<O,OB 

<0,08 

<O.DB 

<0,3 

<5 

<0.8 

NO 

NO 

NO 

NO 

NO 

NO 

~.5 

Page 1 

H 
()'6' 

90157524850 

K9oI771 ~-009 

12J!119.4 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

<O.B 

<0.05 

<0.05 

<0.07 

<0.05 

<0.01 

<0.05 

<0.05 

"0.20 

<3 

<0.4 

NO 

NO 

NO 

NO 

NO 

NO 

3,~ 

o 
c 
o 
o o 
I\) 
01 
(j 
0.) 



, QUD 0025734 

( FL Rlc:h ........... OU D SIt. 
Building 35-752 SedI ...... t SampI. ~ R .... 1b 

Void" OrganIc Compounds 
p ..... 

.... - ...... COOUNo I"OIICS 

~ ~: A B c 0 E F G H -_: D-r .... .... 0..- .... .... .... .... .... _m: 
NSl'02<OSD ~.SO NS1Sl<2SD ~QSO ~ t<5702<5s0 ..s70246SD ..s70247SO N5702USO 

Lob eo.: Ko4m4-<)Q' 1aM71144l2 Ko477.4-OCJS _77 ........ Ko4m"""",, KNT714-OO15 KNT714-t#1 _77 • ......., 1<N77.4.«l9 

o.oo~: .2NU .2NU .2NU .".,.. .- .2IaIM .2IaIM '21Sa4 ,2i8IN 
v_~",~. MIU. 
(EPA --12SG1 

~_(CFC'::n 5 NO ND NO «t. NO ND ND < •• NO 

~ 5 NO NO ND <,. ND NO ND «t. NO 

\myI~ 5 ND ND ND «t. ND ND NO «t. NO 8< __ 
S NO ND 1m «t. ND NO NO «t. NO 

"""""""'" 5 ND ND NO «t. NO NO NO <,0 NO 

T_(CFC", 5 NO NO NO .... IC) tel tel <'. .NO 

~ 50 ,60 ,70 .ID 420 ~. 2 ... 11. , .. 230 

1.1~ 5 IC) tel NO «t. NO NO NO ...0 NO 

c.-.~ 5 IC) ND ND < •• tel tel ND <,. NO 

--~ •• IC) NO NO <20 NO NO NO <20 NO 

........ ,.2~ 5 ND IC) NO «t. ND NO NO <,0 NO 

1.1~ 5 NO NO NO «t. NO NJ NO <,0 NO 
2---11'EK) 2D 47 ~ ND 58 33 2D NO ... NO 

2.2~ 5 ND NO NO < •• NO NO NO <,0 NO 

""..2~ • NO ND NO «t. tel ND ND <,0 ND 

ct.Ia!<>fonn 5 ND NO NO <'. NO ND NO -<,0 NO 

Bfoo,iDd""'= ..... ..",. • NO IC) ND «t. IC) ND NO < •• HO 

•. '.'-T_CTCA) S .. NO ND .... ND .4 , . < •• NO 

1.1~ 5 1m NO NO .... NO NO NO -<,. NO 

c.-.T_ • NO ND NO «t. tel NO NO • •• NO 

'.2_ • ND NO NO «t. NO NO NO .... NO 

aonz- • NO NO NO .... NO NO ND ••• NO 

T_CTC£) 5 IC) IC) NO .... NO NO NO «t. IC) 

1.2~ 5 NO ND NO «t. IC) IC) NO .... NO 

~ .. , ....... 5 IC) NO NO .... NO NO ND ••• NO -...-.. 0 IC) NO NO .... NO NO NO <,. NO 
2 ..... _ 

2D NO ND NO <40 NO NO NO ..... ND 

a.-1~ 5 NO NO NO .... ND ND ND ••• NO 

T_ O ND NO ND «t. NO NO NO <1. NO 

.... 1~ 5 NO IC) NO «t. NO NO NO ., . NO 
1.1..'l~T_ 5 NO IC) NO «t. NO NO NO <,. ND 

~_(MBK) 2D NO ND NO ..... NO NO NJ ..... NIl 

1.3-Oi<:t ........... • ND NO ND <,. NO NO NO < •• NO 

Te ...... a. ....... (PCE) 5 NO NO NO «t. NO NO NO -<,. NJ 

OibI~Oii""''' • ND ND ND < •• ND ND NO .,. NO 

'.2_(EDB) 2D NJ NO ND ..... NO ND NO ..... NO 

~ • NO NO NO «t. NO ND NO <,0 NO 
1.1.1.2~T~ 5 NO NO ND «t. ND ND NO < •• HO 

ElhyIbonz .... • NO NJ NO < •• NO NO NO <I. NO T_X_ 
5 NO NO NO < •• ND ND NO < •• NO 

"- • NO NO ND < •• NO ND NO «t. NO 

Bt<imofonn • NO NO NO <,. ND NJ NO <,0 NO ,-- 2D ND ND NO ..... NO NO NO ..... NO 

'.'.2.2-T_ • NO ND ND <.0 NO NO NO < •• NO 

1.2.3-TfkNa ..... 14 5 IC) ND NO <,. ND IC) NO <,. ND - • NO NO ND «t. ND NO NO -< •• NO 

~ 2D NO NO NO ..... ND NO tel ..... NO 

~ 2D NO NO NO <40 NO NO NO ..... NO 

2D ND NO ND ..... ND ND NO ..... NO 

1~,5-Tdll .... I" .. .a.. 2D NO NO NO <40 ND ND ND ..... NO 

20 ND NO ND - ND NO NO - NO 
1:t,. .... T,...."..II2W. 20 ND ND ND <40 ND NO NO - NO 

~ 20 ND NO ND <40 ND ND ND ..... NO 

,.~ 5 ND IC) NO «t. ND ND NO ••• NO 

2D ND NO IC) ..... NO NO NO ..... ND 
,.~ 5 NO NO ND <,. IC) 1m NO •• S 

~ 20 NO ND ND ..... ND ND ND ..... NO 

'.2~ 5 NO NO IC) «t. IC) NO tel < •• ND 

':Z~(OBCP) 2D NO NO NO ..... NO NO NO ..... NO ':Z.4-T __ 
20 1m NO ND ..... NO tel tel ..... ND 

',2,3-7_ 20 NO NO NO ..... NO ND ND ..... NO -- 20 ND NO ND ..... ND IC) NO ..... NO ,-- liM 20 IC) NO ND ..... ND NO NO ..... NO 

FOOTNOTES: ~O·~.""~~"(MRIJ.. 
< ........... AnoIyO<oO-----_._-"'---

'""== ..:a~~ .... ~'1110 ....... 



d"'_ ...... 
IftQIKg ~ 

........ 0.,..: .,..,. 
....... 11: ..u~oIOSO 

I..0I0..-: _771,"",,1 
0-_ 12101N 

-.",... .. ~ 
EPA 1IMhad.~. lllU. 

~meI'oyto .... ~ NO 

Ih*'" I NO 
Sio(2_e- u NO 

1.2~ U NO 

I~ 0.3 NO 
I,~ U NO 

Bio(2~e- U NO -- CU NO -- 0.3 NO 

-..... U NO ,- U NO 

Sio(2~>--- 0.3 NO 

1.2,<-T_ 0.3 NO - CU 1<1' 
0.3 NO 

Ha ..... ·, r •• 0.3 NO 

2----. D.3 NO 
Hu~"*'*iiItIiid44 .. U NO 

2~ D.3 NO 
2_ 2 NO 

0im0<hyI- 0.3 NO 

U NO 

~ 2 NO 
D.3 NO 

00-:....... U NO 

fZ.~ 0.3 NO 

0.3 NO 

DioIlyt- D.3 NO 

~PhonyIE"'" D.3 NO 

"'"-no U NO ...........,. 2 NO - U NO 

"'*'lIe- 0.3 NO Ho._ U NO ............,. D.3 NO ,.......... U NO 

~-- D.3 NO -- 0.3 NO ........ D.3 NO 

~-... 0.3 NO 

3,"-01_ 2 NO -.- D.l NO 810(2_-
0.3 NO 

~ D.3 NO 
o;.."..-,c......-. 0.3 NO 

a-o(b~ D.3 NO 

~ cu NO 

a..w.(.",..... 0.3 NO 
-.o(1~ U NO 
Di>onz(.",_ 0.3 NO 

""'=(g",~ U NO -... 0.3 NO 

~ cu NO 

Bonr,<- 0.3 NO 

~ U NO 
3- and , .... ,.IP= ....... 0.3 NO 2_ 

D.l NO 

2.~ D.3 NO -- 2 NO 

.~ D.3 NO 

~ 0.3 NO 
2. •. IH_ 0.3 NO 

• ,s.T_ 0.3 NO 

~ 2 NO 

2 NO _ ................ 2 NO 

z ... 

A 

Ft. Rleh..-d&ool OU D Sib! 
Building J5.752 SedI ...... t s.mpie An.ytlQI Rnulta 

s-mlvolatl. 0<vanIc Cam--," 

COOUHG_ 
B C 0 .,..,. .,..,. .,..,. 

"" 1W51~<1SO MSTS2QSO ~ ~..so 

_771+002 _7714-003 _77101-004 _7714-005 

1:vH< .2IW< .2IW< .:vH< 

NO NO <!4 NO 

NO NO "I~ NO 

NO NO ... NO 

NO NO <4 NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO «2. NO 

NO NO ... NO 
NO NO ... NO 

NO NO «2. NO 

NO NO ... NO 

NO NO ... NO 
NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO <4 NO 

NO NO ... NO 

NO NO .... NO 

NO NO ... NO 

NO NO <4 NO 

NO NO ... NO 

NO NO ... 0.' 
NO NO ... NO 

NO NO ... NO 

D.3 NO ... U 

NO NO ... D.' 
NO NO ... NO 

NO NO .... NO 

NO NO <4 NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO <4 NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO <4 NO 

NO NO .... NO 
NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO ... NO 

NO NO .... NO 

NO NO .... NO 

NO NO .... NO ... "" "'. "" FOOTNOTe&; ND.~ • ..,~~IIIIIIIJIII:(~ 

" .a.- ...... ~~ ...... _ .... ~ ..... -.:~.,.~~~ 

QUO 0025735 

( 

E F G H 

....... ....... ....... "" ~ ~"5S0 MS7~<7SD 1W51~..so 

KM771"-OO1!S 1U4771.....cx11 1<$4771....,. _771"'-
121W4 .2IW< 1:vH< 12IW< 

NO NO <4.5 NO 
NO NO ...... NO 
NO NO "" .. NO 
NO NO "".1 NO 
NO NO "".1 NO 
NO NO "".1 NO 

NO NO "".1 NO 
NO NO ...,.S NO 
NO NO "".1 NO 
NO NO "".1 NO 
NO NO "".s NO 

NO NO "".1 NO 
NO NO "".1 NO 
NO NO "" .. NO 
NO NO "".' NO 
NO NO "".1 NO 
NO NO "" .. NO 
NO NO "".1 NO 
NO NO "".1 NO 

NO NO ... .5 NO 
NO NO "" .. NO 
NO NO ~.I NO 

NO NO ... .5 NO 
NO NO ."" .. NO 
NO NO "".1 NO 
NO NO <0.1 NO 
NO NO "" .. NO 
NO NO "" .. NO 
NO NO "" .. NO 
NO NO "" .. NO ( 
NO NO ... .5 NO 
NO NO "" .. NO 
NO NO "" .. NO 
NO NO "".S NO 

2.2 1.5 1.5 0.7 
NO NO "" .. NO 
NO NO ..... NO 

U 2.1 2.3 .. .. 
0.7 u "".S 5.' 
NO NO "" .. NO 

NO NO <4.5 NO 
D.4 NO "".S 1.5 
NO NO "".S D.' 
1.1 0 .. ...,.S ... 
NO NO "".1 NO 
0.7 D.' "".S 2 ... D.5 "".1 1.3 
NO NO "".1 1.2 
NO NO "" .. D.5 
NO NO "".1 NO 
NO NO "" .. u.s 
NO NO "" .. NO 
NO NO ..... NO 
NO NO "" .. NO 
NO NO "" .. NO 
NO NO ..., .. NO 
NO NO "".1 NO 
NO NO ..., .. NO 

NO NO ... .5 NO 
NO NO ..., .. NO 

NO NO "" .. NO 
NO NO "" .. NO 
NO NO ..... NO 
NO NO ... .5 NO 
NO NO ... .5 NO 
NO NO ... .5 NO ,.. ..... ..-" "" 

( 
". 



dry wolght bull 

mgJl(g 

locIUon 

COOLING PONDS 

A 

A 

B 

C 

0 

E 
F 

G 

H 
FOOTNOTES: 

Simple 
Oepth SlmplelD lib COil. 

G-!I' 11-15 752~OSD K771401 

G-!I' 11-1575241 SO K771402 

G-!I' 11-1515242 SO K171403 

G-!I' 11-15 7 52~3 SO K771404 

~' 11-15752« SO K771405 

~' 11-1675245 SO K7714 ()II 
().6' 11-151524650 K111407 

O-S' 11-151524750 K77140B 
0-6' II-IUS24BSO K711409 

Ft. Richardson au 0 Site 
Building 35·752 Sediment Sample Analytical Results 

Total Metal. 

Anllyt.: menlc Ba~um Cadmium Chromium 

MethOil: 7060 BOlDA &OIOA 6lllOA 

Dlte 
Collected MRl: 1 1 1 2 

12J11J94 4 103 NO ~ 

1218194 4 114 NO 35 

121BJ9.l 4 113 NO 43 

1218194 3 65 NO 33 

1218194 5 9EI NO 46 

1218194 3 « NO 33 

1218194 3 49 NO 26 
1218194 S 83 NO 45 
12111J1l4 5 61 NO 43 

NO • Non·de leeled olllle melhod IlIporting limit (MRl). 

lead Mercury Nickel 

7~21 7~71 6ll10A 

1 0.2 10 

22 NO 29 

26 NO 30 

46 NO 37 

23 NO 31 

21 NO 42 

14 NO 35 

31 NO 40 

61 NO « 
36 NO 40 

Selenium 

7740 

1 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Paga 1 

Sliver 

G010A 

2 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

~111In 

a 
c 
o 
o 
o 
I\) 
01 
-....a 
W 
O"l 



dry weight basil 

Locallon 

COOLING PONDS 

SBAP 3501 

MWAP 3502 

MWAP 3502 

MWAP 3502 

MWAP 3502 

MWAP 3503 

MWAP3503' 

MWAP3S03 

MWAP3503 

MWAP 3504 

MWAP 3504 

MWAP 3504 

MWAP3504 

MWAP3S04 

FOOTNOTES: 

Ft. Richardson OU 0 Site 

Building 35-752 Soli Sample Analytical Results 
Petroleum Hydrocarbons 

Analysis: Benzene Toluene Ethylbenzene Total Xylenes 

EPA Method: 8260 8260 8260 8260 
Units: ].IglKg ].IglKg ].Ig/Kg ].Ig/Kg 

Sample Date 

Depth Sample 10 Lab Code Coliected MRL Result MRL Result MRL Result MRL Result 

5'-7' 94575240SL K9471 06-001 11/11/94 5 NO 5 NO 5 NO 5 NO 

0-4' 94575227SL K946995-001 llf7194 5 NO 5 NO 5 NO 5 16 

0-4' 9457522BSL K946995-002 llf7194 5 NO 5 NO 5 NO 5 11 

4'-6' 94575229SL K946995-003 l1f7194 5 NO 5 NO 5 NO 5 NO 

9'·13' 94575230SL K946995·004 l1n104 5 NO 5 NO 5 NO 5 NO 

0-6' 94575231Sl K947040·001· ~11/B/94 5 NO 5 NO 5 NO 5 NO 

6'·B' 94575232SL K947040·002 ' l1/B/94 5 NO 5 NO 5 NO 5 NO 

8'·12' 94575233Sl K947040·003 11/8/94 5 NO S NO S NO 5 NO 

8'·12' 94575234SL K947040·004 11/8/94 5 NO 5 NO 5 NO 5 NO 

0-2' 94575235SL K947072·001 1110194 5 NO 5 NO 5 NO 5 8 

4'-10' 94575236SL K947072-002 11/0194 5 NO 5 NO 5 NO 5 NO 

4'-10' 94575237SL K947072-003 1119194 5 NO 5 NO 5 NO 5 NO 

10'-14' 94575238SL K947072·004 1119/94 5 NO 5 NO 5 NO 5 NO 

14'·16' 94575239SL K947072-005 1119/94 5 NO 5 NO 5 NO 5 NO 

NO • NorHIel&eted Bl the method reporting Ilmil (MRl). 

J • Vallie II conalde red an ea~ male. 

GRO ORO 

5030/8015 3540/8100 

mg/Kg mg/Kg 

MRL Rssult MRL Result 

5 NO 10 100 

5 8 10 107 J 
5 NO 10 151 J 
5 NO 10 24 J 
5 NO 10 NO 

5 NO 10 55 

5 NO 10 34 

5 NO 10 NO 

5 NO 10 NO 

5 NO 10 51 

5 NO 10 NO 

5 NO 10 NO 

5 NO 10 NO 

5 NO 10 29 

Page 1 

TPH 

9071/418.1 

mg/Kg 

MRL Result 

10 137 

10 71 

10 183 

10 26 

10 NO 

10 64 

10 18 

10 NO 

10 NO 

10 89 

10 12 

10 20 

10 13 

10 13 

411 1m 

o 
c 
o 
a 
a 
I\) 
01 
(j 

" 



dry weight basis 

mgJKg Location: 

Sample Depth: 

Sample 10: 

LabCocI.: 
Oa~ Collec_: 

Organochlorin. Pe.ticld ... 

(EPA Methods 3SW80IO) 

- MRL 

Alpha-SHC 0.01 

Beta-SHC 0.03 

Oetta-SHC 0.01 

Heptac::hlor 0.01 

Aldrin 0.01 

Gamma-BHC (Undaoe) 0.01 

Hepladllor Epoldde 0.01 

Endosulfan I 0.01 

Endrin 0.01 

Endosulfan II 0.01 

4,"'-000 0.01 

Endr1n Aldehyde 0.01 

Endosulfan Sulfate 0.01 

",,,'-OOT 0.01 

4,,,'-OOE 0.01 

Dieldrin 0.01 

Melhoxychlor 0.02 

Toxaphene 0.3 

Chlordane 0.1 

Polychlortnat<td Biphenyls 

(EPA Methods 354018010) 

MRL 

~or1016 0.1 

ArocIor 1221 0.1 

Arodor 1232 0.1 

fArador 1242 0.1 

ArocIor 1248 0.1 

ArocIor 1254 0.1 

~or1260 0.1 

Chlortnet<td Herbk:ld ... 

(EPA Method a1GOA Modified) 

MRL 

Oalapon 1 

MCPP 20 

Dicmnbll 0.1 

MCPA 20 

Oichloroprop 0.1 

2,4-0 0.2 

2,",5-TP (Silvex) 0.05 

2.",5-T 0.05 

Oinoseb 0.5 
2,4-08 0.5 

FL Richardson au D Site 
Building 35-752 Soil Sample Analytical Results 
PesticidesJPCBs and Chlorinated Herbicides 

COOUNG PONDS 

t.MI~3502 

0-4' 0-4' "'-6' 9'-13' ()..8' 

94575227SL 94575228SL 94575229SL 94575230Sl 94575231SL 

1<9046995-001 K946995-002 K946995.003 1<904699S004 K94704().()Q1 

11n194 11n194 11n194 11n194 1118194 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

<0.1 <02 <0.02 NO NO 

<0.1 <0.1 NO NO NO 

<0.1 <0.1 NO NO NO 

<0.1 <0.1 NO NO NO 

<0.1 <0.1 NO NO NO 

<0.1 <02 <0.02 NO 0.12 

<0.1 <0.1 NO NO NO 

<0.1 <0.1 NO NO NO 

NO NO NO NO NO 

<3 <6 <1 NO <0.6 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO <3 NO NO NO 

NO <6 NO NO NO 

2.3 6.7 0.7 NO 0.5 

NO NO <2 NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO I NO NO 

FOOTNOTES: ND=~.the_~_(MR1.~ 

t.MIAP3503 

6'-6' B'-1Z 

94575232SL 94575233SL 

K94704().()Q2 K947040-003 
1118194 1118194 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

<0.04 NO 

NO NO 

NO NO 

NO NO 

<0.6 NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 
0.2 NO 

NO <2 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 
NO NO 

< = L_ U1an. AnIIyticaj repcf1Ing IiIrOt has -. __ Ie _ • ""'fooo "'ICeS or ~ ~ diIutiorL 

QUO 0025738 

( 

Pago1 

8'-1Z 

94575234SL 

K94704().()Q4 

1118194 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

<2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 



( r 

( 

dry _Ight b..is 

mg/KII Location: 

Semp'- Depth: 

SamplelD: 

LIobCocM: 

0. .. CollKt.d: 

Orgenochlorine PHUcIdH 

(EPA Method. 3540l80I0) 

MRL 

Alpha-8HC 0.01 

Beta-8HC 0.03 

Oetta-8HC 0.01 

Heptachlor 0.01 

Aldrin 0.01 

Garnma-BHC (Undane) 0.01 

Heptachlor Epoxide 0.01 

Endosulfan I 0.01 

Endrin 0.01 

Endosu/fan II 0.01 

4,4'-000 0.01 

Endrin Aldehyde 0.01 

End..-an Sulfate 0.01 

~,4'-DOT 0.01 

f'.4'-OOE 0.Q1 

Dieldrin 0.01 

Methoxychlor 0.02 

Toxaphene 0.3 

Chlon1ane 0.1 

Po/y1:hlorlnet.d Biphenyls 

(EPA ~. 35010l80I0) 

MRL 

Arodorl016 0.1 

Atodorl221 0.1 

An>dor 1232 0.1 

An>dor1242 0.1 

ArncIor 12<18 0.1 

Atodor1254 0.1 
An>dor1260 0.1 

Chlorin.t.d HerblckIH 

(EPA Method 8150A Modified) 

MRL 

08lapOn 1 

MCPP 20 

Dicamba 0.1 

MCPA 20 

OiCllloroprop 0.1 

2.4-0 02 

2,4,5-TP (Silvex) O.OS 

2.4.5-T O.OS 

Dinoseb 0.5 
2.4-08 0.5 

Fl Richardson OU 0 Site 
Building 3S.752 Soil Sample Analytical Results 
PesticideslPCBs and Chlorinated Herbicides 

COOUNG PONDS (cont.) 

I.MIAP3504 

0-2' 4'-10' 4'-lIT 10'-14' 14'-16' 

94575235SL 94575236SL 94575237SL 94575238SL 94575239SL 

1<947072.001 1(9470n.ooz 1(947072-003 1<947on.004 1<947072.oos 
1119194 11/9/94 11$194 1119194 11$194 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO I NO NO 

<0.02 NO NO NO NO 

<0.04 NO NO I NO NO 

<0.08 NO 0.03 I NO NO 

NO NO NO NO NO 

<0.08 NO NO NO NO 

0.1 NO 0.03 NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

<0.6 NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

0.6 NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

I /"uuTNU I 1::;: NO z Non-aeI8CII>d • #Ie nIOICtO:I ~ ... ("'RL). 
< '" Lesslf-. Anay1iCIII ~ _~-. ___ ID_ "*"'<i*"I00 .. _ or~ ~ ~ 

'------- --

\QAQC\COMMONIRICIiINI\LSII<EPT~-f'~T1><2 

, au 0 0025739 

Page 2 

S8 AP 3501 

S-T 

945752040SL 

K7108-001 
11/11194 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

<0.03 

<0.03 

<0.08 

<0,15 

<0.30 

<0.03 

<0.30 

<0.10 

<0.03 

<0.10 

<0.& 

NO 

NO 

NO 

NO 

NO 

NO 

NO ~ 

18.6 I 
, 

I 

I 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4/17/95 



dl'1w.ight .... 

I'Q/K<I ~: SSI>P 3501 -- $'_7' 

~ID: MS1S2<OSL 

Lab"-: _71_' 
o.oo~ 11111 .... 

v_~ .. ~ ....... 
IEPA __ 12SG) 

~_«;FC;:I2I ~ N;I 

~ 5 N;I 

rm,t CNorido 5 OIl - 5 N;I 

~ ~ ICl 
T __ (CFC;:II) 

5 .., 
-.. 50 50 

1.1'- 5 NO 
c.t.on.,..... 5 N;I 

Nellyleno a..Ido 10 NO 

i>ono-l,2~ 5 NO 

1.1-Dii~ 5 .., 
2 __ IMElQ 

211 NO 

2.2~ 5 NO 

,","1,2~ 5 ICl 

~ 5 NO 

'&UC:wadN=, •• "", 5 .., 
1.I.l-T--"CfC:AI 5 NO 

1.1~ 5 NO 

"--T_ 5 .., 
1,2~ 5 .., ........ 5 NO 

T_ITCEJ 5 IC) 

1,2~ 5 NO 

Bt:&i=4d .............. 5 NO 

~ • N;I 

~--
211 NO 

do-I~ 5 N;I 

T_ 5 ICl ..... ,~ 5 NO 

1.I.2-T_ 5 NJ 
~_IMIBK) 211 ICl 

1~ ~ NO 

T_ .. (PCE) 5 ICl 

DibfUCioad .... _' ....... 5 NO 

1~(6IB) 211 NO ChI..-.... 5 .., 
1.1.1,2-T_ • NO 

~ 5 NO 

T .... Xrf-- 5 NO - 5 Ml - 5 NO 

~ 211 ICl 

1.I,2,2-T_ 5 NO 
1,2.~T ___ • N;I - .... 5 NO 

~ 211 NO 
2~ 211 NO 

"" ICl 
I,3,5-T __ 

"" NO 
2Q NO 

1,2. ... Tt ... IlliI.,bw ..... 20 NO 

~ 20 NO 

1~ 5 ICl 

~ 20 NJ 
1.~ 5 7 

~ 20 NJ 
1,2~ 5 NO 
1,2~(I)8CI') 20 NO 
1,2.4-T_ 2Q NO 

I~T_ 20 Nl - 20 ICl 
~tt. .. 20 NO 

Ft. Rkh ___ OU D $It. 

Building 35-752 Soil SampI. Analytlc.ol R .... 1ts 
Volootl .. QtvanI<: Compoundoo 

<:OOUIG PONDS 

IINI>P= 
....... ...... ...... "-13" 

MS1S221SL .. ~ .. S7smsL N<7=. 
~I ~ ~ ~ 

1117 .... 11nIM 11nlM 11nlV4 

N;I N;I N;I N;I 

N;I N;I N;I N;I 

OIl OIl OIl ND 

ND ND N;I .., .., ICl NO ICl 

OIl NO NO ND 

020 710 NO NO 

NO NO N;I NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

10 1211 NO NO 

NO NO NO NO 

• NO IC) NO 

NO NO Ml Ml 

ICl ICl NO NO 

NO NO NO NO 

NO NO NO .., 
NO ICl .., NO 

Ml .., NO N;I 

NO ICl NIl .., .., .., • NO 

Ie> .., .., N;I 

NO NO NO 
.., 

NO NO NO N;I 

NO ICl NIl ICl 

N;I .., .., NO .., .., NO NO 

ICl NO NO ICl 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

ICl NO NO NO 

ICl NO NO NO 

NJ NO NO NO 

NO NO NO NO 

IC) NO NO NO 

NO NO NO NJ ,. 11 ND NIl .., ICl NO NO 

NO NO NO ICl 

ICl ICl NO NO 

NO NO NO .., 
ICl ICl ICl NO 

NO NO NO NO 
N;I NO 1m ND 

NO NO NO ICl 

NO NO NO NO 

NO NO NO ICl 

NO ICl NO ICl 

21 .. ND ICl 

NO ICl NO NO 

NO NO NO .., 
NO 21 NO NO 

NO NO NO NO 

ICl fC) ND NO 
NO .., NO NO 

NO NO NO ND 
ICl tel ICl NO 

NO NO NO ND 

NO '" tel N;I 

NO .., .., I .., 
FOOlllOTES: ND.~.""~~~(Uft1.l. 

~~~n.o 

QUO 0025740 

( 

IINI>P= 
...... .. -r r~11' 1'.1:2' 

NS7S2lISi. NS7= _7= ... 7S23-OS1.. 
KM71W6«II 1<0470«).002 

_ J'1IoIO.OII3 1<047 _ 

11_ 111MH 1118104 111MH 

N;I N;I N;I NO 
N;I N;I NO NO 
OIl N;I OIl NO 
N;I .., NO NO 
ICl ICl NO NO 
NO NO NO .M) 

NO NO NO NO 
NO NO N;I NO 
N) .., N) NO 
NO NO NO .., _. 
NO NO NO NO .., NO - NO NO 
NO NO NO NO .., 

NO NO NO 
IC) ICl NO ICl 
Ie> NO Ml NO .., Ie> NO NO 
NO Ml NO ICl 
ICl NO NO NO 
NO NO ICl NO 
NO Ml NO NO 

NJ NO NO .., 
NO NO ICl .., 
NO .., NO NO ,., ICl NO NO 
NO IC) N) N;I 

N;I NO NO NO 
Nl NO NO NO 
NO NJ NO IC) 

NO NO NO NO 

Nl NO Ml NO 
NO NJ NO NO 
Ml Ml Ml Ml 

NO NJ NO NO 

NJ NO NO NO 

ICl NJ NO NO 
NO NO NO NO .., NO "'0 NO .., NO 110 110 
NO NO 110 ND 
ICl NO NO NO 
NO NO NO ND 
NO NO IC) NO 
ND IC) NO NO 

ICl NO NO NO 
NO NO - ICl NO 
NO ICl NO NO 

NO IC) .. ND ICl 

ICl NO IC) ICl 

NO NO NO NO 

NO NO N:) N;I 

ICl .., NO NO 

ICl tel NO NO 
NO NJ NO NO 

NO tel NO NO 
tel NO NO ICl 

NO ICl NO NO 

ICl NO NO ICl 

tel NO NO NO 
NO NO NO NO 
tel NO NO NO 

ICl NO NO NO 
NO NIl NO NO 

--



I / , 

.oy--
pglKu ~ 

SompIo 0.,...: Q.-T 

....... 10:: ~ 
uo,c:a., Kl471ln-.oo1 .... "-' 11_ 

v_.""...,~. ~ 

(EPA M<oIhod 1210) 

~(CFCl2) 5 .., 
""""""'"' 5 !IO 

'.\nyt CNcrido 5 NO - S !IO 

~ S N) 
r __ (CFC1') • NO 

~ 50 NO 

'.1~ 5 !IO 

c.....llioo.6cIo • .., 
~CNcrido ,. 20 

........ I:.z~ 5 ND 

'.'~ 5 NO 

:z.a-- (UEK) 2D .., 
~~ • NO 

-':.z~ 5 NO 

CI'oIo<-... 5 NO 

~ ... , ... .,. • ICI 

'.,.,·r_(TCA) • NO 

I.I~ 5 NIl 
c.....r_ 0 Nl 

1.2~ 5 NO -- • NO 
r_(TcE) 0 NO 

l:.z~ • .., -- 0 NO 

~ 5 .., 2 __ 

2D NO 

_I~ 5 NO 
T_ o NO 

~I~ S .., 
1.',2-r_ 5 NO 

~_(II'1iIK) 20 NO 

1.J...Okbb"",,",+*w S NO 
T-ndlklll. __ • (PC:E) 5 lID 
0IIx ............. _ .. 0 NO 
,:.z~(EDS) 20 .., 
~ .... • NO 
l.l,',2-T_ 5 NIl E...-.. .... • NIl 
T_X_ 5 $ s_ 

5 NO -... 0 NO 

''''''''''-''''' 2a NO 

1.1:.z:.z-T_ 5 NO 

1.2.3-Trlct4a ...... 5 NO -- • .., 
~ 20 NO 

<~ 2D .., 
2D !IO 

1,3.!5--T" ... ,., __ .. 2a NO 

2D .., 
1~""T""".')lbruilZlii= 20 .., 
~ 20 NO 
1.~ • lID 

~ 2D NO 

1.~ • N) 

....-.-.-. 20 ND 

1.2---" • ICI 

':.z~(DI!a') 20 ND 
,;2,o.-T_ 20 NO 
I~T_ 2D .., 
,....-.. 20 .., -- 20 NO 

Fl Rlch...o.on au D SIt .. 
Building 35-752 SoIl s.mpt. Analytical R ..... 1ts 

Volati~ Organic Compauncls 

COOUNa PONos (canI.j 

_N>3504 

"·~10" 4'·'0- 10"-1" '1"'-15" 
tm=ssl. "'~7SI. ~ ~ _7072.- KN7U1:Z-<I03 _7072 ....... 1<""7072 __ 

11_ llNN 1''''''' 11_ 

.., .., .., .., 
N) NO !IO N) 

!IO NO .., !IO 

NO NO NO NO .., NO NO NO 
lID NO lID NO .., NO NO NO 
N) NO Nl NIl 

lID NO NO N) 

NIl NO .., NIl .., NO NIl NO 
NIl NO NO .., 
NO NO NO NO .., !IO NO !IO 

lID NO NO .., .., NO NO NO .., NO NO .., 
NO NO NO NO 

NO Nl NIl NO 
NIl NO Nl I ICI 

lID ICI !IO I NO .., NO N) .., 
12 " NC ICI 

lID Nl NO !IO 
N) NIl NO NIl 

NO Nl NO NO 

!IO NO ICI !IO .., NO NO .., 
ICI .., NO .., 
NO lID !IO lID .., NO NO .., 
ICI NO NO .., 
NO NO NO lID .., NO .., .., .., NIl N) .., 
NO .., NO NO 

NIl NO NO .., 
Nl ! NO NO NO 

NO I NO NO NO 
ICI I NIl NO I NO 

NIl I NO NO Nl 
NO NO NO NO 

NIl NO NO NO 
ICI NO lID .., 
N) NO NO NO 

NIl Nl NO NO .., NO ICI .., .., ICI NO NO 
NO NO NO NIl .., NO NO .., 
NO NIl NO ICI 

!IO .., .., !IO 

lID .., !IO NO .., NO .., .., 
N) ICI NO .., .., NO .., .., 
NO ND .., ICI 

NO NIl ND ND .., NO NO .., .., Nl .., NO .., NO .., .., .., !IO NO .., 
N;I I NO NO NO 

FOOTNOTES; .... D-~ • .,.IniIIIftI::IIf~ ...... (MU.l.. 

• "'F""OUVI8IT~_J:L~.:fta. 

QUO 0025741 

Pogo 2 

... , ... 



QUO 0025742 

FL R/ehardaoo OU D SIt_ 
( ,..---. 

Building 35-752 Soli SmnpI_ AniOlytlQl R....tt. 
S<oml'lold .. o.v_nI<: Compoun<b 

dt')'~Mbaa. COOLWG PONOS 

""""" ~: WWN>3511Z _N>,"", 

s.n,Io 0..-.: ..... ..... ".co r-13" o.c- .. .... 1"-1%, ".'2" 
-"': lM51= lM5152>&Sl M57S!2ISL IKS7SZ>OSI. MS1lIZI1Sl. -==. ~ IMS7m.<S1. 
Ub_ ~I ---- --- - _70<0-001 -- Q47Oo1O-<Xl3 

Q47 __ -_: nl7lM t1n .... 11nlM 11nS. " ...... n ...... I, ...... " ...... 
--.",.....~ 
EPA 1IMhod. umtI270 

1 __ 

~~ 2 NO NO NO NO NO NO NO NO -- I NO NO NO NO NO NO NO NO 
IIioa_E,* 0.3 .NO NO NO NO NO NO NO NO 

1.2~ U NO NO NO NO NO NO NO NO 

1~ 0.3 NO NO NO NO NO NO NO NO 

I.~ U NO NO NO NO NO NO NO NO 

~E"'" U NO NO NO NO NO NO NO NO 

~ U NO NO NO NO NO NO NO NO -- 0.3 NO NO NO NO NO NO NO. NO _ .... 
0.3 NO NO NO NO NO NO NO. NO -- 0.3 NO NO NO NO NO NO NO NO 

1Iioa~~ 0.3 NO NO NO NO NO NO ND.. NO 

1.2.+l"~ 0.3 NO NO NO NO NO NO NO . NO - 0.3 NO NO NO NO NO NO NO NO 
~ 0.3 NO NO NO NO NO NO NO NO 

Hex..."" 00 0.3 NO NO NO NO NO NO NO NO 

2~ 0.3 NO NO NO NO NO NO NO NO 

IIti ...... cc.dupw:-*'-. U NO NO NO NO NO NO NO NO 

2~ 0.3 NO NO NO NO NO NO NO NO 2_ 
2 NO NO NO NO NO NO NO NO 

.,."..".- U NO NO NO NO NO NO NO NO 

U NO NO NO NO NO NO NO NO 

~ 2 NO NO NO NO NO NO NO NO -- U NO NO NO NO NO NO NO NO 
DiI>onmlnft 0.3 NO NO NO NO NO NO NO NO 

~ 0.3 NO NO NO NO NO NO NO NO 

:z.~ 0.3 NO NO NO NO NO NO NO NO 

DIetIyI- 0.3 NO NO NO NO NO NO NO NO 

~I'IM<IyfEllor 0.3 NO NO NO NO NO NO NO NO -- 0.3 NO NO NO NO NO NO NO NO c 
...-- 2 NO NO NO NO NO NO NO NO 

~ U NO NO NO NO NO NO NO NO 

"-&01'I0I'l-,1 I'IM<Iyf EIIor 0.3 NO NO NO NO NO NO NO NO 
I ........... uba~ U NO NO NO NO NO NO NO NO -- 0.3 NO NO NO NO NO NO NO NO --- U NO NO NO NO NO NO NO NO 

Di-n-I>uOyI-- 0.3 NO NO NO NO NO NO NO NO - 0.3 NO NO NO NO NO NO NO NO 

Py.cno 0.3 NO NO NO NO NO NO NO NO 

Bu<ytbonzyt --
"-' NO NO NO NO NO NO NO NO 

3.3·~ 2 NO NO NO NO NO NO NO NO -.- 0.3 NO NO NO NO NO NO NO NO Bio(2 __ ... 

0.3 NO NO NO NO NO NO NO NO 
Qvyo .... 0.3 NO NO NO NO NO NO NO NO 
0i-n<>drI_ 0.3 NO NO NO NO NO NO NO NO 

Ilo<u»(b~ "-' NO NO NO NO NO NO NO NO -- 0.3 NO NO NO NO NO NO NO NO Bonza(._ 0.3 NO NO NO NO NO NO NO NO 
-.o(1.2.~ 0.3 NO NO NO NO NO NO NO....- NO 

~ .... - 0.3 NO NO NO NO NO NO NO. NO 
"-zo(gN--. 0.3 NO NO NO NO NO NO ""- NO - U NO NO NO NO NO NO NO. NO 

2~ U NO NO NO NO NO NO NO NO 
Bonz,t- u NO NO NO NO NO NO NO NO '- U NO NO NO NO NO NO NO NO 
3-.Md +-Me11,\YlMOU:- U NO NO NO NO NO NO NO NO '- U NO NO NO NO NO NO NO NO 
2,~ 0.3 NO NO NO NO NO NO NO NO -- , NO NO NO NO NO I NO NO NO 

:z.~ U NO NO NO NO NO I NO NO NO 
0.3 NO NO NO NO NO I NO NO NO 

:z. ..... T_ 0.3 NO NO NO NO NO NO NO NO 
:z.'.~T_ U NO NO NO NO NO NO NO NO 

2.~ 2 NO NO NO NO NO NO NO NO - 2 NO NO NO NO NO NO NO NO 

~.I"'''''''-'' 2 NO NO NO NO NO NO NO NO 

• .., .., .... "'" 
.., 

"" "" .... 
FOCTMlTES: NO .. ~ ... ".........~_,-..:tu 

, 
UWImI"'I"~~nM ... ,-

I 

\ 



dry -..IghIbMlo 

""""" ~ -- .... 
_10: 00I57=sl 
..... c:a.: _7m...." 

o-.~: ,,-__ ic~ 

EPA_-= I""'" 
~ 2 NO .,....... t NO 
BIo(2-<1>1«oofty1)E .... O~ NO 

1.2~ O~ NO 

'.~ U NO 
t,~ 0.3 NO 
1Iio(2_et. U NO 

~ ..... 0.3 NO "".- 0.3 NO -- 0.3 NIl 

I~ U NO 
1Iio(2----,_ U NO 

1.2.4-T~.,. 0.3 NO - O~ NO 

~ U NO 
Ha«llilOJ t t ( ,. 0.3 NO 

~ U NO --..,.,-_ .. 0.3 NO 

2~ 0.3 NO 

2_ 2 NO 

,.",..,.,- U NO 

U NO 

~ 2 NO 

0.3 NO 

0.0..--. U NO 
2,~ 0.3 NO 

2.~ 0.3 NO 
01 __ 

0.3 NO 

~PhooyI~ 0.3 NO - 0.3 NO -- 2 NO 

~ U NO 

~PhooyIet. 0.3 NO --- 0.3 NO - U NO 

""- 0.3 NO 

~- 0.3 NO 

~ 0.3 NO ........ 0.3 NO 

~- 0.3 NO 
l,3'~ 2 NO -.- 0.3 NO 

""'(2--.q- 0.3 NO 

c:IwyMno D.3 NO 

~- 0.3 NO 

""""o(b_ 0.3 NO 
_t_ 

0.3 NO -.- U NO 

Indono(l~ 0.3 NO 
o;bon«o,h_ 0.3 NO _gN_ 

0.3 NO - 0.3 NO 

2~ D.3 NO -- U NO 

2~ U NO 

3...nd .......... ~~ 0.3 NO 2_ 
0.3 NO 

2.~ U NO -- Z NO 

2.~ U NO 
0.3 NO 

2. .... T-.- 0.3 NO 

2,4,s.T-'- U NO 
2.~ 2 NO -- 2 NO 

2_.-"" ......... 2 NO 

" .... 

Ft. R1ehatd.an OU 0 S/tlO 
Building 35-752 Soli Sample Analytical R ..... 1Is 

Sam,volotlle Organic: Cotn~ 

C;OOUNG"""OS~ 

MWIoP3SO< 

.'.'0" 4".10' Hr.14' 1."-1S" 

~ MSn2l7Sl. IK51SZ>ISI. II<S7SZ3ISI. 

KlH1V72.<J02 _7072-003 KM7072_ 
KN7072 __ 

tI ....... ,,_ It_ 1\ilIIIQoI 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NIl NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NIl NO NO NO 

NO NO NO NO 

NO NO NO NO 

lID NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NIl NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NIl NO NO 

NO NO NO I NO 

NO NIl NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 
NO NO NO NO 

NO NO NO NO 
NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO 110 NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 
NO lID NO NO 

FOOTNOTES: NO·~ ..... ~ ............ (a.tU. 

DUD 0025743 

SBIoP:ISO, 

" . .,. 
M57S24OS1, 

.... 71_1 

11111114 

NO 
NO 

NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NIl 

NO 

NO 

NO 
NO 

NO 

NO 
NO 

NO 

NO 
NO 

NO 
NO 

NO 

NO 
NO 

NO 

NO 
NO 

NO 

NO 

NO 
NO 
NO 
NO 

NO 
NO 

NO 

NO 
NIl 
NO 
NIl 

NO 

NO 
NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 
NO 

NO 
NO 
NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 



dry weight bul. 

mgIKg 

Sample Dlle 
Loul/on Depth Simple 10 Lib Coile Collected 

COOUNG PONDS 

S8AP 3501 5'·T 9oI575240SL 1<710601 11111194 

W1WAP3502 0-4' 901575227 SL K899501 1117194 

W1WAP 3502 0-4' 901575226 SL K699502 11"1901 
W1WAP 3502 4'-8' 901575229 SL K699503 11nl9ol 

W1WAP 3502 9'·13' 9oI57523OSL K699504 Ilnl94 

MWAP3503 ~' 901575231 S L K7~OOt 11/8/94 

W1WAP3503 61...s~ 9oI575232SL K7~OO2 11/S/94 

MWAP3503 8'·12' 9oI575233SL K7~OO3 11/8194 

W1WAP3503 8'·12' 901 575234SL K704~ 11/8194 

W1WAP3504 0-2' 9oI575235SL K70720t 11/9194 

W1WAP 3504 4'·10' 9oI575236SL K707202 11/91901 

MWAP 3504 4'·ICY 901575237 SL K107203 11/S/94 

MWAP 3504 10'·14' 901575236 SL K701204 11/S/94 

W1WAP3504 14'·16' 94515239 SL K70nOS 1119194 

FOOTNOTES: NO • Non-detected altho metMd reporting IImll (MAL). 

J • Value II considered In .. Umale. 

IQAQC\COMMOIMICfN'lw.uvtEPT A!lL!S\!I31111~ JU.slt.I_ ThIS 

it 

. ....-~ .. 

Ft. Richardson au D Site 
Building 35·752 Soli Sample Analytfcal Results 

Total Metal. 

Analyte: Manic 8arlum Cadmium Chromium 

Melhod: 7060 8011lA 6011lA 60IDA 

MRL: 1 I I 2 

5 57 ND 38 

5 99 NO 33 

5 91 NO 34 

5 69 NO 37 

5 46 NO 25 

5 47 NO 27 

4 54 NO 21 

4 69 NO 30 

4 56 NO 29 

5J 79 NO 32 

4J 60 NO 38 

5J « NO 31 
4J 64 NO 36 

6J 63 NO 36 

.,....-.., 

Lead MefQJry Nickel 

7421 7471 6010A 

1 0.2 10 

13J NO 33 

9 NO 30 

II NO 34 

7 NO 37 

8 NO 30 

9 NO 38 

5 NO « 
7 NO 36 

6 NO 31 

12 NO 29 

5 NO 36 

8 NO 30 

5 NO 45 

6 NO 38 

Selenium 

7740 

I 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Page 1 

Sliver 

80lDA 

2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

-4J171H 

\ 
) 

.~ 

o 
c 
o 
o o 
I\) 
O"r 

~ 
-l:>. 



dry welgllt basis 

Sample 
Location Depth Sample 10 Lab Code 

FORMER UST LOCATION 

se AP 3497 0-4' 94575273SL K946662-006 

se AP 3497 4'·10' 94575274SL K946862·007 

seAP 3497 4'·10' 94575275SL K946882·006 

seAP 3497 1<1'·18' 94575276SL K948882·009 

se AP 3497 18'·20' 94575278SL K946862-Dl0 

seAP 3498 0-4' 94575279SL K946862·011 

58 AP 3498 4'·8' 94575280SL K946882·001 

58 AP 3496 10'-12' 94575261SL K948S82·002 

S8 AP 3499 0·2' 94575282SL K946662·003 

seAP 3499 4'·8' 94575263SL K946882-D04 

58 AP 3499 8'·12' 94575264SL K946682·005 

se AP 3500 0-4' 94575286SL K946921·005 

S8AP 3500 0-4' 94575287SL K94 6921-0 06 

58 AP 3500 4'·8' 94575200SL K946921-007 

58 AP 3500 8'·12' 94575289SL K946921·008 

seAP 3500 14'·16' 94575290SL K946921·009 

~-... 

FL Richardson OU 0 Site 

Building 35·752 SoU Sample Analytical Results 
Petroillum Hydrocarbons 

Analysis: Benzene Toluene Elhylbenzene Total Xylenes 

EPA Method: 8260 8260 8260 8260 

Units: ~glKg ~glKg ~g/Kg ~glKg 

Date 
Collected MRL Result MRL Result MRL Result MRL Result 

11/2194 5 NO 5 NO 5 NO 5 6 

1112194 5 NO 5 NO 5 NO 5 6 

1112194 5 NO 5 NO 5 NO 5 NO 

1112194 5 NO 5 NO 5 NO 5 NO 

1112194 5 NO 5 NO 5 NO 5 NO 

1112194 5 NO 5 NO 5 NO 5 NO 

11/2194 5 NO 5 NO 5 NO 5 NO 

11/2194 5 <1200 5 <1200 5 2300 5 14000 

1112194 5 NO 5 NO 5 NO 5 NO 

1112194 5 NO 5 NO 5 NO 5 NO 

1112194 5 NO 5 NO 5 NO 5 NO 

11/3/94 5 NO 5 NO 5 NO 5 NO 

1113194 5 NO 5 NO 5 NO 5 5 
1113194 5 NO 5 NO 5 NO 5 NO 

11/3194 5 NO 5 NO 5 NO 5 NO 

1113/94 5 <1300 5 <1300 5 2700 5 15000 

FOOTNOTES: NO • Non-datected III lha malh ad reporting limit (MR L). 

< • leulhan. AnelyUcal reporting limll hu been elevated due 10 ma!J1x Interference. Of I8mple requiring dlluUon. 

\QAQC\cO~MOmlICf/IFINAlSIREPT oIJILESI!! II fI2-l.JU.SIP'1Hy<to-Tblt 

GRO ORO 

5030/8015 3540/8100 

mg/Kg mg/Kg 

MRL Result MRL Result 

5 NO 10 467 

5 NO 10 NO 

5 NO 10 NO 

5 NO 10 NO 

5 NO 10 NO 

5 NO 10 15 

5 NO 10 NO 

5 920 10 6150 

5 NO 10 352 

5 NO 10 74 

5 NO 10 50 

5 NO 10 10 

5 NO 10 15 

5 NO 10 40 

5 NO 10 NO 

5 910 10 1310 

Pa~a 1 

TPH 

9071/418.1 

mglKg 

MRL Result 

10 610 

10 NO 

10 NO 

10 NO 

10 NO 

10 NO 

10 NO 

10 6900 

10 430 

10 91 

10 27 

10 35 

10 24 

10 40 

10 NO 

10 1000 

a 
c 
o 
o o 
I\) 
01 

~ 
01 



., 

dry _Ight ~$" 

mg/Kg Localion: 

Sample Depth: 

Sample 10: 

Lab Code: 

Date Collected: 

.organochlorine Pesticides 

(EPA M"thods 3s.G180aO) 

MRL 

Alpha-BHC 0.D1 

Beta.BHC 0.03 

Deita.BHC 0.01 

Heptachlor 0.01 

Aldrin 0.01 

Gamma-BHC (Undone) 0.01 

Heptachlor EpolCide 0.01 

EndO$llifan I 0.01 

Endrin 0.01 

EndOSIIIfan II 0.01 

4.4'..[)OO 0.01 

Endrin Aldehyde 0.01 

Endosulhln Sulfate 0.01 

4.4·"[)OT 0.01 

4.4·-OOE 0.01 

Oieldrin 0.01 

Methoxychlor 0.02 

Toxaphene 0.3 

Chlordane 0.1 

Polyehlorinated Biphenyls 

(EPA Methods 3540lI080) 

MRL 

lA"'dor 1016 0.1 

Arodor1221 0.1 

Arodor1232 0.1 

Arodor1242 0.1 

Arodor 1246 0.1 

ArocIor1254 0.1 
Arodor1260 0.1 

Chlorinated Herbleld .. 

(EPA Method 8150A Modified) 

MRL 

Oalapon 1 

MCPP 20 
Oicamba 0.1 

MCPA 20 

DichIorop"'P 0.1 

2.W 0.2 

2.4.S-TP (Silvex) 0.05 

2.4.5-T 0.05 

Oinoseb 0.5 
2.4-.08 0.5 

FL Richardson au 0 Site 
Building 35-752 Soil Sample Analytical Results 
Pesticides/PCBs and Chlorinated Herbicides 

FORMER UST LOCA Tl.oN 

SB f'.P 3497 

0-<4' 4'~10' 4'~10' 14'~1G' 18'-20' 

94575273SL 94575274SL 94575275SL 94575276$L 94575278SL 

K9468B2.(J()6 K9468B2.oo7 K946882.«lB K946B82-009 K9466B2-010 

1112194 1112194 1112.94 1112194 1112194 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

<0.08 NO NO NO NO 

<0.03 NO NO NO NO 

<0.04 NO NO NO NO 

<0.07 NO NO NO NO 

NO NO NO NO NO 

<0.07 NO NO NO NO 

<0.03 NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

<0.5 NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

4.1 NO NO NO NO 

NO N.o NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO N.o N.o NO 

NO NO NO N.o NO 

NO NO NO NO NO 

NO NO NO NO NO 

fOOTNOTES; NO = NOr\-deteaed at 1I1e ~ J1IIIQf1Ing 111M (MRl). 

0-<4' 

94575279SL 

K9468B2-011 
1112194 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

<0.02 

NO 

NO 

NO 

NO 

NO . 

NO 

NO 

NO 

NO 

NO 

NO 

0.7 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

< e Lea then. An8IyUooI ~ _lIaS -. __ 10 _ ... "" ...... orMfnl)le ~ diIuCicn 

QUD 0025746 

( 

Page 1 

SBAP3498 

4'-8' 10'-12' 

94575280SL 945752B1SL 

K9468B2.oo1 K946B82.oo2 

1112194 1112194 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO N.o 

.-

NQ .. NO 

NO NO 

NO NO 

NO N.o 

NO N.o 

NO NO 

NO NO 

NO NO 

N.o NO 

NO NO 

( 

\. 



( 

( 

----....., 

dry weight basis 
mgIKg Location: 

Sample Depth: 

s..mpleIO: 
Lab Code: 

Date Collected: 

Organoc;hlorlne Pesticld .. 
(EPA Methods 354O/l1080) 

MRL 
A1ph ... SHC 0_01 
Beta-BHC 0.03 
Oelta-SHC 0.01 
Heptachlor 0_01 
Aldrin 0.01 
Gamma-BHC (Und""e) 0.01 
Heptachlor Epoxid" 0.01 
Endosulfan I 0.01 
Endrin 0.01 
Endosulfan II 0.01 
","'-000 0.01 
Endrln Aldehyde 0.01 
Endosuf(an Sulfate 0.01 
4,,,'-DOT 0.01 
","'-OOE 0.01 
Oieldrln 0.01 
Melhoxydllor 0.02 
Toxaphene 0.3 
Chlordane 0.1 

Polychlorinated Biphenyls 
(EPA Methods 3540lI010) 

MRL 
ArocIor 1016 0.1 
ArocIor 1221 0.1 
ArocIor 1232 0.1 
Aroda. 12"2 0.1 
Arodor1248 0.1 
Arodor1254 0.1 
Arodor1260 0.1 

Chlorlnar.ct Herblcld .. 
(EPA Method 81SOA Modified) 

MRL 
Oalapon 1 
MCPP 20 
Oicamba 0.1 
MCPA 20 
Olchloroprop 0.1 
2,4-0 02 
2,",S-TP (S;lvex) 0.05 
2,4,S-T 0.05 
Dinoseb 0.5 
2,W8 0.5 

Fl Richardson OU 0 Site 

Building 35-752 Soil Sample Analytical Results 

Pesticides/PCBs and Chlorinated Herbicides 

FORMER UST LOCATION (!;Ont.) 

SBAP30499 SBAP3500 
O-Z "'-8" 8'-1Z 0-4' 0-4' "'-8" 

94575282SL 94575283SL 945752S4SL 94575286Sl 94575287SL 94575268SL 
K94688NI03 K946882..()()4 K946882.005 K946921.005 K9-46921-006 K946921-OO7 

1112N4 1112N4 1112N4 1113.94 1113.94 11/.3194 

NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO - NO NO NO NO NO 

<0.03 NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 

<0.03 NO NO NO NO NO 
NO NO NO NO NO NO 

<0.04 0.01 NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 

<0.05 NO NO NO NO NO 
NO NO NO NO NO NO 

NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
0.9 NO NO NO NO NO 

NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO I NO 

NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 

FOOTNOTE:;: NO ~ _ at ilia _ rwporlIng ImIt(MRL)_ 

'" ,. L .... 1hm. AnaIyIicoI ~ limit has -. ___ 10 "*"" ii_leo",,,,,,,, or ...... ~ 0IutI0n. 

OUD 0025747 

Page 2 

6'-1Z 1"'-16' 
945752B9SL 94575290SL 
K946921-008 K946921-009 

1113.94 1113.94 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

NO NO 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 



d'l' woighI boa .. 

pgIKg ..-...... -: 1).4' 

-...10, NS75273S1. 

..... ""'10: 1<J4SII2-006 .... ~: ItI2lN 

V_~~ NRL 
(EPA_UCOI 

~(c:FC'2) • NO 

~ 5 NO 

~~ 5 NO - • NO ......-.... 5 Ie) 

T ............... (CFCltl 5 Ie) -- 50 NO 

'.'~ 5 NO 

~DIo<AIo 5 NO 

r.w...- CI1Iorido ., NC 

_'.2~ • NO 

1.1~ 5 NO 

2.a...-(I.IEK) 20 NO 

~~ 5 ND do-,.2-od ..... __ 
5 NO 

CNotoIotm • NO 

Si=.u .............. 5 ND 

••••• -T ___ CTCf.) • NO 

'.1~ • NO 

~T_ 5 NO 
1,2 __ 

5 NO 

eon- • NO 

T_~ 5 :w 
'.2~ 5 NO 

Brontc»cllJ ... Oi ........ • NO 

~ 5 Ie) 

2_ 20 NO 

do-'~ 5 NO 

T_ S NO 

~.~ 5 NO 

'.',2-T_ 5 NO 

~-(I.IIBIQ 211 NO 

,~ 5 NO 

T ... adIlolDe ...... (PeE) • NO 

Ciitx04.I(IId'Ib"'i.~ 5 NO 

'.2~(EllE1) 20 NO 

~ .... 5 NO 

'.'.1.2-T_ • NO 

~ 5 NO 

T .... X_ • • - 5 NO 

Bromo ..... 5 NO 

I~ 211 NO 

'.',2.2-T_ 5 NO 
',2.3-T ___ • NO - 5 NO 

~ 20 ND 

~ 20 NO 

~ 20 NO 

',3~T~ 211 NO 

211 NO 

1,~,"'T"""'~1111 20 ND --.- 20 NO 

,~ S NO 

~ 211 NO .. ~ 5 NO - 211 NO 

'.2~ 5 ND 

'.2~(DIlCP) 20 NO 
'.2.4-T_ 20 NO 

',2,3-T_ 211 NO 

"""""*'" 211 NO 
ttexedlkll blt.iII .... 211 ND 

FL Rlc:huUaon OU 0 SIt. 
Building l5-752 Soil SmIp/. Analytl<:lll R .... tts 

voIaa .. Organic: eo....,...-s 

FORMat UST t.oc.o.llON 

SSAP:We7 
",·1CT .'-11T 14'-115" 'I'_ 

NS75274SL NS7527= NS75VSS1, NS75271a 

~-- 1<N6II2-<101 
1<N6II2 __ 

~..,.o 

Iti'2IN It",... .tQJN .. /2JN 

NO NO NO NO 

NO NO NO NO 

NO NO NO ND 

NO Ie) NO ND 

NO Ie) Ie) NO 

NO NO NO ND 

NO NO Ie) NO 

NO NO NO ND 
NO NO NO NO 

NO NO Ie) NO 

NO NO NO NO 

ND NO NO NO 

NO NO ND ND 

NO NO NO NO 

NO NO NO NO 
Ie) NO ND NO 

Ie) Ie) ND NO 

NO ND NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO Ie) 

NO NO Ie) NO 

2l 2:! NO ND 

NO NO NO NO 

NO NO Ie) Ie) 

NO ND ND ND 

ND ND NO NO 

ND NO Ie) Ie) 

NO Ie) Ie) ND 

NO ND ND NO 

NO NO NO NO 

NO Ie) ND ND 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NIl NO NO 

• NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO ND 
NO NO NO NO 

NO NO NO ND 

ND Ie) ND ND 

NO NO NO NO 

NO NO ND ND 

NO NO NO NO 

NO NO NO NO 

NO NO NO ND 

NO ND NO ND 

NO NO NO NO 

NO NO NO NO 

NO ND NO NO 

NO NO NO NO 

NO NO NO ND 

NO NO NO NO 

NO NO NO ND 

NO NO NO NO 

NO ND NO NO 

NO NO NO NO 
NO NO NO ND 

FOOTNOTEs, 
NO-_ ... ___ (IoORl). 

.. -u.. ..... ~~ ..... .,..~~4M.~~QI'~~~ 
~; : ,.,~.........,.,~na 

QUO 0025748 

( 

SBAP:W" 
11-4' "4' '0'-'2' 

Niil1SZnSl N!ilS21OSl N!i75211,S!. 
KNMQ.., •• ~.oo, D4M82""" 

.1/2IN .. ",... It",... 

NO NO <1200 
NO NO <1200 
NO NO "200 
NO NO <'200 
Ie) NO <1200 
NO NO <1200 
NO 76 <,2QOQ 
Ie) NO .",.., 
NO NO '.200 
NO NO <2500 
NO NO .. <.200 
NO NO <.200 
NO ND -NO NO '.200 
NO ND <'200 
NO NO <.200 
NO NO <.200 
NO NO <'200 
NO NO <1200 
NO ND <'200 
ND NO <1200 
NO ND <1200 
ND ND <1200 
ND NO <'200 
NO NO .,200 

ND ND <1200 

NO NO -NO NO <I_ 
( 
"" NO ND .,200 

NO ND <.200 
NO NO <I_ 
NO NO -ND NO <'200 
NO NO <,200 

NO NO "200 
NO NO <SOOl 

NO NO <12OQ 

ND NO <,200 

NO NO 2300 
NO NO Boca 

NO NO <,200 
NO NO <'200 
NO NO -NO NO •• 2OQ 

NO NO <1200 
NO ND .- <.200 
NO NO -NO NO -- -NO NO .- <Soco 

ND NO 1800 
NO NO -ND NO , ..... 
NO NO -NO NO .. -
NO NO -NO NO <,200 

NO NO -NO NO <,-
NO NO -ND NC -NO ND -ND NO -NO NO -

... " .. 



( 

( 

dry-'ohl ...... 

"""'" I..o<oIIon! ...... -.: Q.'Z 

...... 10: !KS7-=. 

lah<:-' Ki468S2.OC) 

n.o.~: II",.,.. 

V_O<gooIe~. MRl. 

(EPA-""UIG) 

_(CFC'2) 5 NO 

""""""'"' 5 NO 

\IktyI 00I0rid0 • NO -- 5 NO 

""'""""- • NO 
T __ (CfC,,) 

5 ND 

~ SO ND 

'tl~ 5 NO 

CIri>on Dh<ddo • ND 
.......,.... CtoIorida .0 ND 

...... ,.2~ 5 NO ... ~ 5 PC! 
' ___ (MEl<) 20 NO 

u~ • NO 

do-',2~ • ND 

~ 5 ND -- 5 NO 

, .•. '·T-(TCA) 5 ND 
1.1~ • NO 

CIri>onT_ 5 NO 

',2~ 5 PC! 

"""' .... 5 ND 

r_CTCEl S NO 

',2~ 5 ND 

BolNcwddlllu .. ' ....... • NO --- 5 NO 
2 __ 

20 ND 

cia-1~ • NO 

T_ S ND 

t-,~ 5 ND 
t.1,.2.T~ • NO 

~_(MlSI<) 20 ND 

.~ 5 NO 
T ........ _ ..... (PCEl 5 NO 

OibiO .. W ... CMI ..... 5 NO 

',2--(ED8) 20 NO 

~ • NO 

1.'.',2-r._ • NO 

E"-'< .... 5 NO 
Toc.IXI'I«- 5 NO 

styrene • NO 

_loom • NO 

""--'" 20 ND 

'.',2,2-T_ 5 ND 

'.z.>,-r_ • NO -...... 5 NO 

~ 20 NO 

2.a....- 2Q NO 

....:.....--.. 2Q ND 

',3.~T-"--" 2Q ND 

20 ND 

',2.4-T.........--.. 2Q ND 

~ 20 NO 

1~ 5 ND 

~ 20 NO 
1 . ...- 5 NO 

20 ND 
1,2~ • NO 

'~(DI!a') 20 NO 

1~4-T_ 20 ND 
• .z.>,-T_ 20 NO 

~ 2D NO 
..... -=tIIkIIII t •• .. 2Q NO 

Ft. Riehard&On OU D Sit .. 
Building ~7S2 SoIl SImple AnalytiCOlI R .... 1tIo 

Voiatiloo ~ c-pounds 

FOIlIOIER UST LOCAnoN Icon4 
soN>3o<W 

4'.a" "-'2' ~. ~. 

!KS752J3S1. 145752S4S1. I457SZa<iSL !KS7~7S1.. 

~ ..... ~.- KMe82I"""" ~--
I1I2N4 I1I2IV4 1I1l/94 1I1l/94 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO ND NO ND 

NO NO ND NO 

ND ND ND NO 

ND NO NO NO 

NO NO NO NO 

NO PC! PC! lID 
NO NO NO NO 

NO ND NO PC! 

NO NO NO NO 

NO NO ND NO 

NO NO NO NO 

ND ND ND NO 

ND NO NO NO 

NO NO NO ND 

ND ND NO NO 

ND NO NO NO 

NO ND ND NO 

ND NO NO PC! 

ND NO NO ND 
PC! ND PC! NO 

ND ND ND ND 

ND ltD ltD ND 

ND ND NO NO 

ND ND ND ND 

ND ND ND ND 

ND ND ND NO 

NO NO ND NO 

ND ND ND NO 

NO ND ND ND 

ND NO I/O NO 

ND ND ND NO 

NO NO PC! ltD 
NO ND NO NO 

ltD NO NO NO 

NO NO NO NO 

NO NO NO NO 

PC! NO NO • 
NO ND NO NO 

NO NO ND NO 

ND ND NO ND 
NO NO ND ND 

ND ND NO ND 

ND ND ND NO 

ND ND NO ND 

NO NO NO ND 
ND NO ND NO 

ND PC! ND ND 

ND ND ND NO 

ND ND ND ND 

ND ND ND NO 

ND ND ND ND 

ND ND NO ND 
ND ND ND ND 
NO ND ND ND 

ND ND NO ND 
NO NO NO NO 
NO ND ND NO 

ND ND ND ND 

ND NO NO ND 
NO NO NO I NO 

FOOllIOTES: ND-~."'rndIoci~"(Wa..).. .. .~ ...... ___ .... __ duo .. __ "'_-.m,,--

'C'" : ~~.~ .. :na 

, QUO 0025749 

so,..,,..., 
..~ ..-.2' 1"-&15" 

t<S752SaS1. 11457S2USL ....,,~ 

KN4!SI2'-<107 1<NIIS2._ -. ..... 
IIIl/94 1I1l/94 ,,1l/94 

NO NO <1300 
NO NO <,300 

ND NO <1300 
ND NO <1300 
ND ND <1300 

.ND NO <1300 
NO NO <.3000 

NO ND <1300 

NO PC! <1300 
NO NO .qooo 

NO NO <1300 
NO _ NO <,300 

NO NO -NO NO <.300 

ND NO <1300 
PC! ND <1300 
NO NO <1300 

PC! NO ",300 
NO NO <.300 

ND NO <1300 
NO NO <.-
NO NO <1300 

PC! ND <I_ 

NO ltD <I:IOG 

NO NO <1-
PC! ND <1-
ND ND <1-
NO ND <I_ 

ND PC! <1300 
ND ND <1300 

NO ND <1_ 

NO ND -I/O ND <1300 

ltD NO <1300 

ND NO ".300 
NO NO -NO NO <.300 
PC! NO <.300 

NO NO 2700 

NO NO .5000 
ND-~ NO <.300 

ND .NO ",300 
NO NO -NO NO <I_ 

NO .NO "1300 
NO NO <1-
NO ND -NO ND ...,.,., 
ND ND ...,.,., 
NO ND SO!Ua 

ND ND -ND ND .<000 
NO NO -ND NO <1300 

NO NO -ND ND <1-
ND ND -PC! NO <I:IOG 

ND ND -NO ND ...,.,., 
NO NO -NO NO SlOG 

NO NO -
... , .. 



d'Y __ 

mgI1\g ~ 

....... Dopoh: 0-4' 

....... 10: 8-4S7S273SI. 
.... ea.: 1\AoI6Q2.0Q6 

"._: 11121lH 

--;.~ 
e.flA ~. 2UOiIuu OQU. 

~ 2 NO ,.,..... 1 NO 

Bis«~Etw 0.3 NI 
'.2~ 0.3 NO 
1.~ 0.3 NO 

1,~ 0.3 NO 
0.(2 -oIoopo<>rll Efoo< 0.3 NO 

~ 0.3 NO 
Ho __ 

0.3 NO -- 0.3 NO '- 0.3 NO 

0.(2---'~ 0.3 NO 

1.2,4-T_ 0.3 NO - 0.3 NI 
~ 0.3 NO 
~awJ"'lt f • 0.3 NO 

'-""""- 0.3 Nl 

~ ..... 0.3 NO 

~ 0.3 NO 
~ 2 NO 

0i0neI>yI-- 0.3 Nl 
0.3 NO 

~ 2 Nl - 0.3 NO 

~ 0.3 NO 
2.~ 0.3 NO 
2,~ 0.3 NO 
o....,t_ 0.3 NO 

~I'IIoII,tEtw 0.3 NI -- 0.3 /C) ..-- 2 NO 

~ 0.3 NO 
4-& __ I'IIoII,tEtw 

0.3 NO - 0.3 NO -- 0.3 NO - 0.3 NO 

Qi..n..IdyI- 0.3 NO - 0.3 NO 
Pyr.... 0.3 NO 

~- 0.3 NO 

3,3'~ 2 NO -.- 0.3 NO 

0.(2_'- 0.3 NI 

Ctwy. .... 0.3 NO 
lJi.n.<>ct)i-.. 0.3 IlJ' 

a..-o._ 0.3 NI 
BoRzu(k_ 0.3 NO 
Bonzo(.~ 0.3 ND 

1tIdono('.2,~ 0.3 NO 
DII>on>(.,h~ 0.3 NO -..nJ_ 0.3 NO - 0.3 Nl 

~ 0.3 NI 
e...z,t_ 0.3 PC> 

'---"'" 0.3 NO 

~ ... ..-- 0.3 Nl 
2~ 0.3 PC> 
2.4-<);~ 0.3 PC> _ ...... 

2 NO 

2.~ 0.3 NO 

~ 0.3 NIl 
2.0.S-T __ 0.3 PC> 
2.'.!-T __ 0.3 ND 

2.~ 2 NO 
2 PC> 

2-..,....._ .. ""' ..... , NO 
2 "" 

fl Rich ......... au 0 Site 
Building 35-752 SoIl SlmpI. An .. ytlc.I R .... 1ts 

Semlvolatll. Organic Compounds 

fOllMElt UST LOCI\11ON 

saloP~87 

.'-'0" ""-lCT ,.'-'$' , .... !O" 

1HS7~14Sl MS~SSI. MS7~ M57!i<7lSI. 
1<H6III2-GG1 1\AoI6Q2-008 ~ ..... ~.."O 

11121lH 11121M 11121lH 11121lH 

NO NI NO NO 
NO NO NO NO 
NO NO Nl Nl 
NO NO NO NO 
NO NO Nl NO 

NO NO NO NO 

NO NO NO NO 

Nl 0Cl NO NO 

NO NO NO NO 

NIl NO 0Cl NO 

NO NO NI NO 

NO NO NI NI 
NIl NO NO NO 

NO Nl Nl Nl 

NI NI 0Cl NO 

NO NO Nl Nl 

NO NIl NI NO 

NO NI NO NO 

NO NO NO NO 

NO NO NI NO 

NO NO NO NO 

NO NO NO PC> 

NO Nl NO NO 
NO NO NO NO 

NO NI NI NO 
NO NO NO NO 

NO NO NO NO 

NO NO NO NI 

NO NI NI NO 

NIl NO NO Nl 

NO NO NI NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO Nl NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NIl 

NO NO NO NO 

NO NO NI NO 
NO NO NO NO 

NO NI NO NO 

NO NO NO NI 
NO NO NO NI 

Kl NO NO NO 

NO NO NO NI 
NO NO NO NO 

NI NI NO NO 
NO NI NI NI 

NO NO NO NO 

PC> NO PC> NI 

NO NI NO NO 

NO NO NI NIl 

NO NI NO NO 

NO NO NI Nl 
NI NO NO NI 

NI NO NI Nl 
ND NO NO NO 

NO I NO NO NO 

NO NI NO NO 

ND NO NO PC> 

NO NIl NO ND 

NO NO NI NO 
ND NO NO NI 

NO NO NI .., 
ND PC> .., NO 

M> I'&> '" .... 
FOCtNQT~ HO-~ .............. ,..,..... .. (WRU. 

< -u..-..I'IIn. ~ .................. t.M .............. III_~'OI'-...~-..an. 

QUO 0025750 

( 

"-' 
saloP3<IH 

0-4' 0'-3" ,O""X 

MSni27tSl. MS7~00SI. ~'Sl 
~1 1\II4Na2-OQ, ~..QQ2 

"-' 11-. 1112iS4 

NO NO ..., 
NO NO <2Q 

NO NO .... -
NO NO .... 
Nl NO .. 
NO NO .... 
NO NO .... 
NO NO .." 
NO NO... .... 
NO NO_ .... 
NO NO_ .... 
Nl NI_ .... 
NO Nl, .... 
NO NO .... 
NO NI .... 
NO NO .... 
Nl NI 10 
NO NO .... 
NO PC> .... 
NO NO ..., 
NO NO .... 
NO Nl ... 
Nl NO ..., 
NO PC> .. 
NI NO .... 
NO NO .... 
NI NO .... 
NO NI .. 
NO NO .... 
NO NO .. ( 
NO NO ..., 
NO NO .... 
NO NO ... 
NO NO .." 
NI NO .. 
NO NO .... 
NI NO .. 
NI NO ... 
NO NI .... 
NO NO .... 
NI NO ..., 
NI NO .... 
NO NO .... 
NI NO ... 
O.lO NO ... 
NO NI .... 
NI NO .... 
NI NO ... 
NO NI_· .... 
NO NO_ .." 
NI NO- ... 
NO NI,_ .... 
NO NIl ... 
NO NO .... 
NI NO .... 
Nl NO ... 
PC> ND .... 
ND NI .... 
NO NO ..., 
Nl NI ... 
NO PC> .. 
NO NO ... 
NO NO .... .., NO -NO NO ..., 
NO NO ..., 
,., ND _<00 

( 



( 

dry w.ight bu.is 

""""" ..-, 
&ompIo DopoII: G-2" 

_10: t4.'S75212S1. 

I.ob~ KN6M2-<1Q3 

"-"-: 11l21li4 

--o.v-I< """--'" 
EPA ~ 3.IIGIIV'O lOR!. ...---- 2 NIl 
......... 1 NIl 
~a.... 0.3 Nl 

1.2~ 0.3 NO 

1.~ 0.3 Nl 

1.~ 0.3 NIl 
8Io(2_E- 0.3 NO 

~ 0.3 NIl -- O.J NO -- 0.3 NO - 0.3 NO 810(2 ____ ,."..,..,. 
0.3 NO 

1.2.~T_ 0.3 ND 

~ 0.3 NO 

0.3 NO --- 0.3 NO 

2-M~ 0.3 tel 
Ha;ac:Halcqaop"l~ 0.3 tel 
2~_ 0.3 NO 
2_ 2 ND 

~- 0.3 NO 

0.3 NO 

~ 2 NO -- 0.3 NO 

DO>o<>zolnn 0.3 NO 

2.~ 0.3 NO 

.~ 0.3 NO 
DiofrtI_ 0.3 Nl 
~-...e_ 0.3 NO 
""-one "-' NO 
.......- 2 NO 

~ .... 0.3 NO -...e_ 0.3 NO -- 0.3 Ml -- 0.3 NO -- 0.3 Nl 

DkI-I><rtyt- 0.3 NO - "-' NO - 0.3 NO 

~- 0.3 NO 

3.3·~ 2 NO 

B-.(.)on""->o 0.3 NO 

810(2--") PMl .... 0.3 NO 

CIwyo- 0.3 NO 

~PMl"'" 0.3 NO 
Boozo(ll_ "-' NO 

6o<=(k~ 0.3 NO -.- 0.3 NO 

1<Idono(1.2.~ 0.3 NO 

""-'« .... - 0.3 NO 

B4nz0(gM ........... 0.3 ND - 0.3 NO 

2~ "-' NO 

800I<)I- 0.3 NO 2 ___ 
0.3 Ml 

l-Md ........ .,,v ... .....:- 0.3 NO 

2........- 0.3 NO 

2.4-01~ 0.3 NO 
e..zolcAd<j 2 NO 

2.~ 0.3 Nl 

~ "-' NO 
2 .... -T_ 0.3 Nl 

2.4.5-1_ 0.3 NO 
2.~ 2 NO 

""""- 2 Nl 2--...... ........ 0f>0 ..... 2 NO ,., 

Ft. Rlchardson ou 0 SIte 
Building 35-752. SolI Sampho AnUytical R .... 1ts 

Semivol.tile Orvoni<: Compounds 

FOllMER UST lOCAllOH!=n'-l 
S8~:W~ 

4'~ 1'-17' <>4' <>4' 

M57S213Sl. ~ M575286S1. ~7Sl 

~-- ~ ..... _' ..... 1<N&21-<D 

11l21li4 11.121$4 11131N t1l3lN 

Ml Ml Ml Ml 

NO NO NO NO 
Ml Ml NO Nl 

NO NO NO Ml 
Nl Ml Ml Nl 

NO NO Ml NIl 
NO NO NO NO 

Ml NO NO NO 

NO Ml NO NO 

NO NO NIl NO 

NO NO tel NO 

NO ND NO NO 

NO NO NO NO 

NO tel NO NO 

NO NO tel NO 
NO NO NO NO 

NO NO NO tel 
NO NO NO Nl 

NO NO NO NO 
ND NO NO NO 

NO NO NO NO 

NO Ml NO NO 

NO NO NO tel 
NO Ml NO NO 

NO NO NO NO 

Ml NO NO NO 
NO NO NO NO 

Nl /C) /C) Ml 

NO Ml NO NO 

NO NO NO /C) 

NO Nl Nl NO 

NO NO NIl NO 

NO NO Ml /C) 

Ml NO NO NO 
NO NO NO NO 

NO NO NO Ml 

NO Ml Nl NO 

NO NO NO NO 
NO NO Ml ND 

NO NO Ml Ml 
ND I NO Ml NO 

NO I NO NO NO 

NO NO NO NO 
Nl NO NO NO 

NO NO NO NO 

NO NO Ml NO 
ND NO NO Nl 

NO NO NO NO 
NO NO Ml NO 

NO NO NO NO 
NO Nl Ml NO 

NO ND NO Ml 
NO ND Ml NO 

NO Ml NO NO 
Ml NO NO NO 

NO NO Nl Ml 
NO NO NO .., 
Ml NO NO NO 

NO NO ND NO 

NO NO Ml .., .., NO Nl NO 
NO NO Ml NO 

Ml NO NO tel 
NO NO Ml NO 

Ml Ml NO I NO 
NO NO Ml NO ,.,. NO NJ NJ 

FOO"fll'CTES; ND"~.""~~lI'IIIIIIlt.IIRU-

< .t---...~~ ... ,*,~~Q.III»""""~_~~~ 

,OUD 0025751 

:;a"" l500 ..... "-IX 1"-IS' 
~ ~ N57S2OOSl 
04$1121-<>07 _1-<>08 --',-<>00 

1113154 1113154 11131N 

Ml NO -<10 
Ml NO ~ 

NO NO <1.5 
Ml Nl <1.5 
Ml NO "' .. 
NO NO "' .. 
NO NO <t.5 
NO NO ",.5 

NO NO "'.5 
Nl NO <1.5 
tel tel ",.5 

NO NO <1.5 
NO NO <1.5 
NO NO ... " 
tel NO <1.5 
NO NO <1.5 
NO tel UI 

tel NO <1.5 

NO NO <1.S 
NO NO ",a 

NO NO "'.S 
NO NO <1.5 
NIl NO <10 
NO NO -<1.5 
NO NO "' .. 
tel NO <1.5 
NO NIl -<1.5 
NO NO ",.5 
NO Nl ",.5 
NO NO <t.5 
NO NO <10 
Nl NO -<1.5 
NO NO <1 .. 
NO NO ",.5 
Nl NO "'.5 
NO NO "'.5 
NO NO <1.S 
NO NO <t.5 
Ml NO <1_5 

NO NO "11;1.5 

I NO NO <10 
Ml NO <1_5 

NO NO <1.5 
NO NO <1.5 

NO NO <1.5 
NIl NO "'.S 
Ml NO <1.5 

Ml NO ",.5 
NO NO -<1.5 
NO NO <1.5 
NO NO "' .. 
NO NO ",.5 
NO NO <t.5 
Ml NO ",.5 
NO NO "' .. 
NO NO "' .. 
ND NO "' .. .., NO -<1.5 
NO NO "'. 
NO NO -<1" 
NO NO "' .. 
NO NO -<1" 

I NO NO "' .. 
NO Nl <10 

I NO NO "'0 
Nl NO "'0 .... "" <, •. 

"". 



dry weight b .. 11 

mglKg 

Sampll 011. 
LoclUon Depth SamplllO Lib Codl Coilicied 

F cmnlr US T LocIUon 

SB AP 3<497 0-04' 9-4575273SL K666206 1112J9.4 

sa AP 3<497 -4'·10' 9-457527-4 SL KB8a207 1112J9.4 

sa AP 3<497 -4'·10' 9-4575275SL K66620B 1112J9.4 

SB AP 3<497 1-4'·16' 9-4515276 SL K668209 1112J9.4 

SB AP 3<491 16'·20' 9-4515276 S L K666210 111'21'9-4 

SB AP 3<496 0-04' 9-4575219S L K6B8211 111'21'9-4 

58 AP 3<496 41..a~ 9-4575260SL K688201 111'21'9-4 

58 AP 3<49B 10'·12' 9-4575261SL K686202 111'21'9-4 

S8 AP 3-499 0-2' 9-45752625L K6B6203 1112/G4 

58 AP 3-499 -4'·6' 1).4575263SL K6B6204 11/2194 

58 AP 3-499 6'·12' 9-45752645L KB66205 1 tl2/G4 

S8AP 3500 0-04' 9-4575266SL K692105 llt:lJ94 

S8AP 3500 0-04' &04 575267 5L K6921 06 1 tt:lJ94 

S8AP 3500 4'·6' &04 575266 5L K6a2107 l1t:lJ94 

58 AP 3500 B'·12' 9-4575269SL KS92108 l1t:lJ94 

S8 AP 3500 14'·16' 9-4515290SL KS92109 llt:lJ94 

FOOTNOTES: NO • Non~alec!ed altho method ~portlng IImll (MRL). 

Ft. Richardson au D Site 
Building 35·752 5011 Sample Analytical Results 

Total Metals 

Anllyta: Ananlc Ba~um Cadmium Chromium 

Method: 7060 801M 801M 801M 

MRL: 1 1 1 2 

II 86 NO 27 

-4 50 NO 36 

-4 -48 NO 35 

5 -42 NO 30 

5 37 NO 31 

-4 59 NO 26 

5 72 NO -42 

5 « NO 2B 

II 56 NO 20 

5 9-4 NO 31 

5 50 NO 30 

II 75 NO 28 

5 61 NO 32 

6 90 NO 32 

5 56 NO 26 

5 57 NO 31 

U J • The analyle wu nol deladltd ellhe MR L, however, the M RL II con II dll~ an IIIUmete. 

\QJo,OClC OMMOM/UCl1IfIIW.9IREPT,lJlLE SIB)IIIJ.!' .lU.II1_ 00 

. i 

.r"-'---. ...-.., 

Lead Mercury Nickel 

7-421 7-471 801M 

1 0.2 10 

20 NO 31 

6 NO 32 

7 NO 37 

7 NO 3<4 

5 NO 35 

5 NO 29 

6 NO 37 

B NO 30 
1).4 NO 24 

B NO 30 

6 NO 30 

6 NO 35 

5 NO 33 

5 NO 36 

5 NO 29 

5 NO 35 

Selenium 

77-40 

1 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

IUJ 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

-~ 

Pagel 

Sliver 

8010A 

2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

----

411 1m 

,,,-.,.,, 

o 
c 
o 
o o 
I\.) 
(J1 

&l 
I\.) 



dry weight basis 

Sample 
Locstlon Depth Sample 10 Lab Code 

DRUM ACCUMULATION AREA 

sa AP 3505 . 0"'" 94575219SL K946921·001 

sa AP 3505 4'-6' 94575220SL K946921·002 

sa AP 3505 9'·11' 94575221SL KS46921-003 

S8 AP 3505 12'·16' 94575222SL K946921·004 
sa AP 3508 0·2' 94575223SL K946921·010 

saAP 3506 4'·8' 94575224SL K946921-011 
S8 AP 3508 8'·12' 94575225SL K946921·012 

saAP 3506 14'·18' 94575226SL K948921·013 

SS 1 6' 94575201SL K948240·001 

S51 8' 94575202SL K946240-o02 

SS 1 2' 94575218SL K948308·008 

SS2 6' 94575203SL K948240·003 

SS 2 2' 94575217SL K9 4 6306 -00 7 
SS 3 6" 94575204SL K946240·004 
SS3 2' 94575216SL K948306·006 
--' 554 8" 945752055L K946240·005 

S54 2' 94575215SL K946306·005 

SS 5 8" 94575206SL K946243·001 
5S 5 2' 94575213Sl K946306-003 

5S5 2' 94575214SL K946308·004 

SS6 6" 94575207SL K94624J-002 

5S 6 2' 94575212SL K946308·002 

SS7 6" 9457520eSL K948243-003 

5S 7 2' 94575211SL K946306-001 

SS8 6" 94575209SL K946243·004 
SS 8 2' 945752105L K946243-005 

Ff. Richardson OU 0 Site 

Building 35·752 Soli Sample Analytical Results 
Petroleum Hydrocarbons 

Analysis: Benzene Toluene Ethylbenzene Total Xylenes 
EPA Melhod: 8260 6260 8260 8260 

Units: IlglKg !-IglKg IJg/Kg IJg/Kg 

Dale 
Collected MRL Result MRL Result MRL Result MRL Result 

11/3/94 5 NO 5 5 5 NO 5 9 

1113194 5 NO 5 NO 5 NO 5 6 

11/3194 5 NO 5 NO 5 NO 5 7 
11/3194 5 NO 5 NO 5 NO 5 NO 
1113/94 5 NO 5 NO 5 NO 5 NO 
11/3194 5 NO 5 NO 5 NO 5 NO 
1113194 5 NO 5 NO 5 NO 5 NO 
1113194 5 NO 5 NO 5 NO 5 NO 
10/6/94 5 NO 5 NO 5 NO 5 NO 
1016194 5 NO 5 NO 5 NO 5 NO 

10/10194 5 NO 5 NO 5 NO 5 NO 
1016194 5 NO 5 NO 5 NO 5 NO 

10110194 5 NO 5 8 5 6 5 38 
1016194 5 NO 5 6 5 NO 5 6 
10/10194 5 NO 5 NO 5 NO 5 NO 
1016194 5 NO 5 8 5 NO 5 6 

10/10/94 5 NO 5 NO 5 NO 5 NO 
1016194 5 NO 5 NO 5 NO 5 NO 
10/10194 5 NO 5 NO 5 NO 6 NO 
10/10194 5 NO 5 NO 5 NO 5 NO 
1016194 5 NO 5 NO 5 NO 5 NO 

10/10194 5 NO 5 NO 5 NO 5 NO 
1016194 5 NO 5 NO 5 NO 5 NO 

10110/94 5 NO 5 NO 5 NO 5 NO 
10/6194 5 NO 5 NO 5 NO 5 NO 
10t6/94 5 NO 5 5 5 NO 5 NO 

FOOTNOTES: NO. Non·detected 8\ the method report! ng limit (MR l). 
J • Value Is conslderad an estimate. 

GRO ORO 
5030/8015 3540f6100 

mg/Kg mglKg 

MRL Result MRL Result 

5 NO 10 81 
5 NO 10 61 
5 NO 10 NO 
5 ·NO 10 NO 
5 NO 10 83 
5 NO 10 NO 

5 NO 10 NO 
5 NO 10 NO 
5 NO 10 55 
5 NO 10 50 

5 NO 10 NO 
5 NO 10 18 
5 NO 10 15 
5 NO 10 70 
5 NO 10 NO 
5 NO 10 92 
5 NO 10 61 
5 NO 10 192 
5 NO 10 778 
5 NO 10 669 
5 NO 10 97 
5 NO 10 52 
5 NO 10 NO 
5 NO 10 17 
5 NO 10 100 
5 NO 10 NO 

Paga 1 

TPH 
9071141B.1 

mg/Kg 

MRL Result 

10 146 
10 56 
10 NO 
10 NO 
10 350 
10 NO 
10 NO 
10 NO 
10 182 
10 27 
10 13 J 
10 28 
10 27 J 
10 43 
10 16 J 
10 270 
10 35 J 
10 740 
10 1300 J 

10 1700 J 

10 41 
10 87 J 
10 NO 
10 14 J 

10 48 
10 13 

o 
c 
o 
o 
o 
I\) 
en 
~ 
(0.) 



dry _ight basis 

mg/Kg Location: 

Sample Depth: 

Sample 10: 

Lab Code: 

Oat.Col~: 

Organochlorine Pestlclcles 

(EPA Methods 3s.co1801l0) 

MRL 

~pha-BHC 0.01 

Beta-BHC 0.03 

Delta-BHC 0_01 

Heptachlor 0.01 

Aldrin 0.01 

Gamma-BHC (lindane) 0.01 

Heptachlor Epoxid .. 0.01 

Endosulfan I 0.01 

Endrin 0.01 

Endosulfan II 0.01 

4,4'-000 0.01 

Endrin Aldehyde 0.01 

Endosulfan Sulfate 0.01 

4,4'-OOT 0.01 

4,4'-OOE 0.01 

Oieldrin 0.01 

Methoxydllor 0.02 

Toxaph_ 0.3 

Chlordane 0.1 

Polychlorinated Biphenyls 

(EPA Methods 3540/1I0I0) 

MRL 
lVodor 1016 0.1 

Atodor 1221 0.1 

ArocIor 1232 0.1 

Atodor 1242 0.1 

lVodor1241l 0.1 

lVodor 1254 0.1 
ArocIor1260 0.1 

Chlorinated HerblcJd .. 

(EPA Method 1l1SOA Modified) 

MRL 

Dalapon 1 

MCPP 20 
Dlc:runba 0.1 

MCPA 20 
Oidllornprnp 0.1 

2,4-0 02 

2.4,S-TP (Silvex) 0.05 

2,4,S-T 0.05 

Olnoseb 0.5 
2,-4--0B 0.5 

FL Richardson au 0 Site 

Building 35-752 Soil Sample Analytical Results 
Pesticides/PCBs and Chlorinated Herbicides 

DRUM ACCUMULATION AREA 

SBAP3505 

a-.' 4'-6' 9'-11' 12'-1S' G-2' 

94575219SL 94575220SL 94575221SL 94575222SL 94575223SL 

K946921-OO1 K946921-OO2 K946921-003 K946921-004 K946921-010 

11/3/94 l1f.W4 11f.W4 llf.W4 11/3194 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

<0.1 ~.06 NO NO NO 

~.1 <0.06 NO NO NO 

~.1 ~_06 NO NO NO 

<0.1 ~.1 NO NO NO 

<0.1 <0.06 NO NO NO 

<0.1 ~.06 NO NO NO 

~_1 <0_06 NO NO NO 

~.1 <0.1 NO NO <0.02 

<0.1 <0.06 NO NO NO 

<0.1 <0.06 NO NO NO 

<0.3 <02 NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 
3_4 1.1 NO NO 0.3 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

FOOTNOTES; NO = _ .lI>e"*""<l ~ _(MRL)_ 

QUO 0025754 

Page 1 

SBAP3506 

4'-8' 8'-12' 14'-16' 

94575224SL 94575225SL 94575226SL 

K946921-011 K946921-012 K946921-013 
11/3/94 11/3/94 llf.W4 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO_ NO 

NO NO. NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 
NO NO NO 

.. -
NO NQ_ NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 
NO NO NO 

< - Leu "*'- AnaIylicaI ~ _ has been __ ~ II> """"'" ~ or sornpe I'IIqI,Iimg dilution. 

( 

( 



( 

dry _Ight basis 
mg/Kg Loc.atlon: 

S.mpl. o-pth: 
S_I'I*IO: 
LabCc<H: 

oaw CoIIKtoId; 

Organoc:hlorlne P •• tlcldes 
(EPA Method. 3540/8080) 

MRL 
A1pha-BHC 0.01 
Beta-BHC 0.03 
Delta-BHC 0.01 
Heptachlor 0.01 
Aldrin 0.01 
Gamma-BHC (Undane) 0.01 
Hepladllor Epoxide 0.01 
Endosulfan 1 0.01 
Endrin 0.01 
Endosulfan II 0.01 
·4;4'-000 0.01 
Endrin Aldehyde 0.01 
Endosulfan Sulfate 0.01 
4.4·-00T 0.01 
4,4·.oOE 0.01 
DIeldrin 0.01 
Methoxychlor 0.02 
Toxaphene 0.3 
Chlordane 0.1 

Polychlorinated Biphenyls 
(EPA Method. 35.t01SOSo) 

MRL 
Arodor1016 0.1 
Arodor1221 0.1 
Arodor 1232 0.1 
Arodor1242 0.1 
Arodor 12<48 0.1 
Arodor 1254 0.1 
fArOdor 1260 0.1 

ChlorIMted Herbldd •• I 
(EPA M.thod 1150A Modified) 

MRL 
Oalapon 1 
MCPP 20 
DIcamba 0.1 
MCPA 2D 
Dichlon>prop 0.1 
2.4-0 0.2 
2.4,5-TP (Si"""') 0.05 
2.4.5-T 0.05 
Oinoseb 0.5 
2,4.QB 0.5 

Ft. Richardson au 0 Site 

Building 35-752 Soil Sample Analytical Results 
Pesticides/PCBs and Chlorinated Herbicides 

DRUM ACCUMULATION AREA (cont) 

SS1 SS2 
6" 6" 'Z 6" 'Z 

94575201SL 94575202SL 94575218SL 94575203SL 94575217SL 
K94524O-01J1 K94524O-01J2 K946306-OO8 K9452.a..003 ~ 

11W194 1016194 10110.'94 1Q16194 10110194 

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 

NO 0.D4 NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 

FOOTNOTES; NO ~ Ncn-d4IfIICII!I at 1l1li """"'"'<I ~ ... (MRL). 

QUO 0025755 

Page 2 

SS3 
6" 'Z 

94575204SL 94575218SL 
K945240-004 K946306-OO6 

10/6194 10110194 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
0.02 . NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 

NO NO 
NO NO 

",17m 



....-----........... 

dry _ighl basis 

mgIKg Location: 

Sample Depth: 

Samp!eIO: 

Lab Coda: 
Date Collected: 

Organochlorine P"tIcld ... 

(EPA Methods 3S4011I080) 

MRL 

Alpha-BHC 0.01 

Beta-BHe 0.03 

Delta-BHC 0.Q1 

Heptachlor 0.01 

Aldrin 0.01 

Gamma-BHC (Undane) 0.01 

Heptadllor Epoxide 0.01 

Endosulfan I 0.01 

Endrin 0.01 

Endosulfan II 0.01 

4.4'-D00 0.01 

Endrin Aldehyde 0.01 

Endosulfan Sulfate 0.01 

4,4'-DOT 0.01 

4.4'.oOE 0.01 

Dieldrin 0.01 

Methoxychlor 0.02 

ToDphene 0.3 

Chlordane 0.1 

Polychlorinated Biphenyls 

(EPA Methods 3S4011I080) 

MRL 

Anldor1016 0.1 

Anldor 1221 0.1 

Anldor1232 0.1 

Anldor1242 0.1 

Anldor 12-48 0.1 

Anldor 1254 0.1 
Anldor1260 0.1 

Chlorinated Herblclda. 

(EPA Method 8150A Modm.d) 

MRL 
08lapon 1 

MCPP 20 

Oic:amba 0.1 

MCPA 20 

DichIon>prop 0.1 

2.4-0 02 

2.4.5-TP (Silvex) 0.05 

2.4,S-T 0.05 

DlIIO$eb 0.5 
2.4-lJ8 0.5 

6'" 

Ft Richardson au D Site 

BUilding 35-752 Soil Sample Analytical Results 
Pesticides/PCBs and Chlorinated Herbicides 

DRUM ACCUMULATION AREA (.:onL) 

SS4 SS5 

2' 6'" 2' 2' 

94575205SL 94575215SL 94575206SL 94575213SL 94575214SL 

K945240-005 K946306-OO5 K946242-OO1 K946306-003 ~ 
1016194 10110194 1016194 10110/94 10110/94 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO <0.03 NO NO 

NO NO NO NO NO 

0.12 NO NO NO NO 

NO NO NO NO NO 

NO NO <0.01 NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO I NO 

NO NO NO NO NO 

NO NO NO NO I NO 

NO NO NO NO i NO 
0.5 NO 1.1 NO I NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 

FOOTNUTE<i: NO = _. ""'..-.xl tIIp<>rIIng 11m! (MRL). .. " Less Ihan. AI\aIyticaI ~ limit hils been ~ ... tolT"OlUix ."""*"'ICM or .......... noqW'ong diIlJion.. 

QUO 0025756 
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SSG 

6'" 2' 

94!i75207SL 94575212SL 

K946242-OO2 K946306-002 
101S194 1 011 CW4 

NO NO 

NO NO 

NO NO 

NO NO _. 
NO NO 

NO NO 

NO NO 

NO NO 

NO <0.02 

NO NO 

NO NO 

<0.03 <0.02 

NO NO 

NO <0.04 

NO NO 

<0.02 NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

- NO NO 

NO NO 
1.1 0.6 

- -
NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 
NO NO 

4117195 



( 

<try _ight basis 

mgIKg Location: 

Sample Depth: 

Sample 10: 

Lab Cod.: 

O"te Collected: 

Organochlorine PHtk;:IdH 

(EPA Methods :35<40/80110) 

MRL 

Aipha-BHC 0.01 

Beta-BHC 0.03 

Delta-8HC 0.01 

Heptadllor 0.01 

Aldrin 0.01 

Gamma-SHC (Lindane) 0.01 

Heptachlor EpolOide 0.01 

Endosulfan I 0.01 

Endrin 0.01 

Endosulfan II 0.01 

••• ·-000 0.01 

Endrin Aldehyde 0.01 

EndosuHan Sulfate 0.01 

••• ·-OOT 0.01 

•.• ·-OOE 0.01 

Dieldrin 0.01 

Methoxychlor 0.02 

Toxaphene 0.3 

Chlordane 0.1 

Polychlorin"ted Blphenyts 

(EPA Methods 3540lIl0110) 

MRL 

Arocior 1016 0.1 

Arodor1221 0.1 

Arodor1232 0.1 

ArocIor 1242 0.1 

ArocIor 1248 0.1 

Arodor1254 0.1 

Atodor1260 0.1 

Chlorln.ted Herbicides 

(EPA Method 8150A Modlfled) 

MRL 

Oalapon 1 

MCPP 20 

Dicamba 0.1 

MCPA 20 
OidllOlllpnlp 0.1 

2.4-0 0.2 

2 ••• 5-TP (Silvex) 0.05 

2 ••• 5-T 0.05 

Oinoseb 0.5 
2.4-08 0.5 

6'" 

Ft. Richardson au 0 Site 

Building 35-752 Soil Sample Analytical Results 
Pesticides/PCBs and Chlorinated Herbicides 

DRUM ACCUMULATION AREA. (=nt.) 

SS7 SSB 

2" 6'" 2" 

94575208SL 94575211SL g.(5]5209SL 90457521OSL 

K90462.2-003 K946306-001 K9462.2-004 K946242-005 

1~ 10110/904 10l6I904 1Cl18.94 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

<0.05 NO NO <0.4 

NO NO NO <0.02 

NO NO <0.08 0.01 

<0.03 NO <0.30 <0.04 

NO NO NO NO 

<0.04 <0.02 <0.50 <0.04 

NO NO <0.07 NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO I NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO "'1 NO 

1.9 0.5 15.6 1.9 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

NO NO NO NO 

I FOOTNOTES: NO" NOn--dBtIIa..:IIIl.,. ~ r.p<nrIg _(MRL). 

'" 
-l8S$1tIan. ~ ~ _ lias -. __ 10 maixil .... teo .. oces or....po....pmg aiIutian. 

OUD 0025757 
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dry ....... _ 

~ ~, 

-Dopch: 0-<' 
_10, O<SmlasL 

.... - KN6lIZ,.(JQI 

Dooo~ 11I3l'>0l 

V_"'-I<~ "R1. 
(EPA_laO, 

~(CFC'2) • NO 

~ S N) 

""","""><!do S Nl - • NO 

~ S NO 

T_(CFC11' • Nl 

~ 50 NO 

I.I~ 5 NO 

~DIUIdo S NO 
"...".... <;Hori6o 10 NO 

_',2~ 5 NO 

I.'~ • NO 

2-""1IoIEKI 20 NO 

2,2~ • NO 

"',2~ • NO 
ChIata .... • NO 

Blu ... oJlIIOIIoo ....... 5 ND 

'.I.I-T_creAl s NO 

,.,~ 5 NO 
c.-.T_ • N) 

1,2~ 5 NO -- • NO 

IT-creE) s 10 

1,2~ • NO 

S.QII~_1e • N) 

OIbi ..... iM .. ~ 5 NO 
2_ 20 NO 

"'~ 5 NO - 5 S ........ ,~ • N) 

1.1,2-7_ • NO 

~-~ 20 NO 
, ,J.ad,Ioo<4>i_ • NO 
T-_ .. (PCE! • NO 
", ... IO<i1ka ... _ 5 NO 

1.2~(EOB' 20 NO 

~ S NO 
1.1.1,2-T __ • NO E-.-.... • NO 

T_X~ • , 
Styrwno S NO - 5 NO 

'---..- 20 NO 

1.1,2,2-7_ 5 NO 

1.2.3-r~"""'OpwIe S NO -- 5 NO 

20 NO 

~ 20 NO 

~ 20 NO 

1.3.S-T~~1IIt 20 NO 

20 N) 
I~<-T __ 20 NO 

~ 20 N) 

I~ 5 NO 

~ 20 NO 

I.~ 5 ND 

~ 20 ND 

1,2~ • NO 

',2~(DBCP) 20 ND 
1,2,<-7_ 20 NO 

',2,3-T_ 20 ND N __ 
20 NO 

....... ~ :t \It 20 N) 

Fl RlchUdaon OU D SIt. 
Building 35-7$Z Soil Sample ""alytlcaI ru-Its 

Void .. Orpnic Compounda 

EmU. ACCUIIULATlON AReA 

sa"" .... 
<f.tr 1'-". ':z'-'6' 0.'2' 

1I<57522OSL ""'!75:z:!ISL ..s= ~ -..oo:z KNqZ,.003 -,.- 1<MII:21-<110 
11I3l'>0l ,'I3l'>0l 11I3l'>0l 11I3l'>0l 

N) N) ,., ,., 
NO NO NO NO 

NO ,., Ie> Nl 
NO NO NO NO 
NO Nl NO NO 

NO Nl NO ND 

NO NO tel ,., 
NO NO ND NO 

NO NO NO N) 

NO NO NO NO 

NO NO NO N) 

NO NO NO tel 

NO NO NO ND 

NO N) NO Ie> 
N) NO NO NO 

NO NO NO NO 

NO N) NO Nl 
N) NO NO NO 

NO N) N) Nl 

NO NO NO NO 

NO NO NO NO 

NO NO N) N) 

I NO NO NO 

NO ND ND ND 

NIl NO NO ND 

NO. N) lID ND ,., NO NO NO 

NO NO NO NO 

NO NIl tel N) 

NO tel NO NO 

NO NO NO ND 

ND tel NO NO 

NO NO NO NO 

NO NO NO Ml 

NO NO NO NO 

NO NO NO N) 

NO Ml NO NO 

NO NO NO NO 

N) NO Ml Ml 

G 7 N) NO 

NO ,., NO N) 

NO NO ND NO ,., N) N) tel 

NO ND NO NO 

NO N) NO tel 

NO NO NO NO 

NO N) N) N) 

NO NO NO NO 

NO NO NO NO 

NO N) NO ,., 
ND NO ND ,., ,., ,., N) N) ,., ,., Ml NO 

NO ND NO NO 

NO NO NO NO 

NO NO NO ND ,., NO NO NO 

NO NO NO NO 

ND NO NO NO 

NO NO NO NO ,., NO NO NO 

NO NO NO NO 

NO NO NO NO 

FOOTI«JTES; ND.~."IN'f'tod.~""'(WtL.).. 

lClliOe';: -=u., U'IIB"T~.;~-n.a 

, au 0 0025758 

( 

SB"" J.5OS 
•• ..a' 6'-I:z' ,..-,6' 

N$7SZ><sl MS7=sL .. 57S22S$l 

_,-<111 _,.0,2 _,.013 

,'131M 11I3l'>0l IIJli1M 

N) ,., NO 
Nl N) NO 
N) NO NO 

Nl Ie> NO 

Nl NO NO 
NO NO NO 
ND N) NO 
NO NO NO 

NO N) NO ,., NO NO 
NO NO .. NO 

NO tel NO ,., NO NO 

NO ,., NO 

NO NO NO 
NO NO NO 

NO NO NO 

ND NO NO 
NO NO NO 
Nl NO NO 
NO NO N) 

NO ND NO 

ND Nl NO 
NO NO NO 

ND N) NO 
NO NO NO 

NO Nl NO 
NO NO NO 

( 
NO NO Ml 
NO NO ND 
NO NO NO 

NO ,., NO 

ND NO NO 

NO Nl NO 
NO NO N) 

Ml NO NO 
NO NO NO 
tel NO NO 
NO NO NO 

I NO NO NO 
NO NO NO 
N) NO NO 
NO NO NO 
tel NO N) 

NO NO NO 
NO NO NO 
NO NO . -- NO 
NO NO .- NO 
NO NO tel ,., N) ,., 
N) NO NO ,., 

NO NO 
NO NO NO 
NO NO NO 
N) NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO ,., NO N) 

NO NO NO ,., NO N) 

NO NO NO 

--



dryww;"trt-

I'IIIKt ......-, 
-DopII, .... -"" ~~lst. 

Lab~: 1<MI<l<C><101 

Ooooc-: I_ 

Volatilo "'-Ie """-'<II ...... 
(EPA_I2OO, 

~_(CFc;:I2J 5 Ie 

~ 5 NO 

\my! CIlIorido 5 NO -- 5 NO 

"'"""-- 5 NO 
T __ (CFC11) 

5 NO 

---- SO NO 

l,t~ • NO 

""""'" DioIddo 5 NO 

....",..,. CNorido 10 NO 
_t,2~ 5 Ie 

l,t~ 5 NO 

~---(MEK) 20 NJ 

U~ 5 ..., 
do-t.2~ 5 NO 

ChIon>fonn 5 NO 
BllN~OI1'MI~ 5 NO 

1,I,t-T_crCAI 5 NO 

1.1~ 5 NJ 
Co.bonT_ 5 ..., 
1,2~ 5 NO ......... 5 NO 

T-crCE) 5 NO 

1,2~ 0 lID -- 5 NO 

~ 0 NO 

2_ 20 NO 

.1~ 5 NO 
T_ o ..., 
t-t~ 5 NO 
1,1,2-T_ 5 1m 
~_(M1BK) 20 NO 

1~ $ NO 

T_ ....... (l'CE) 5 NO 
DitNw,OCiQiIoM'tt& .... 5 NO 

1,2~(EDB) 20 NO 
ChIorobenz_ 5 NO 

1,1,1,2-T---" 5 NO 

Eth~ 5 NO 

T .... ;l;yI<nco 5 NO 

Slynno 0 NIl ............. 5 NO .. ~ 20 NIl 

l,t.2.2-T_ 5 NO 

I~T"''''",_" 0 NJ -- 5 NO ...........,.,. 20 NJ 
2~ 20 NO 

~ 20 NO 

t,l,5-Trtm.I1,.a-IPI .. 20 NO 

20 1m 
t,2,4-T",- 20 NO 

~ 20 NO 

t~ 0 NO 

"""-."..,...,.,. 20 NO 

1,~ 5 IC) 

n-llutytboRz- 20 NO 

1,2~ 5 NO 
1,2~(PIICP) 20 OK> 
1,2,4-T_ 20 NJ 
1,2,3-T_ 20 NO -- 20 NO 
t~I.t:l1fMI 20 N;I 

Fl R1ch.nlaon OU D SIte 
Bulldinv 35-752 Soil Sample ",,_lytilOlll R .... 1b 

Vol~ti ... Org~"'~ Compounds 

DRu .. ACCUIWlATlON AAEA .."..., 

SSI ss: 
r r r .. r 

fU7=st. 1KS1!i<11Sl. t<575:103Sl N51S217SL N51!i<O<SI. 

~- KN6JO&.OOI ~- ~ 1<JoIQ-

t_ to/'1 ..... t_ to/'1_ ,_ 

NO Ie NO Ie Ie 

NO NO NO NO NO 

NO NO NO Pm IC) 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO Pm NO NO 

NO NO NO NO NO 

NO NO NO NO ..., ..., NO NO NO NO 

NO NO NO NO NO 

NO NO NO NIl NO 

NO NO NO NO NO 

NO NO NO NO NJ 

NO NO NJ NO NO 

IC NO NO NO IC 

NO NIl NO NO NJ 

NO NO NO NJ NO 

NO NO NO NO NO ..., NIl NO NO NJ 
NO NO NO NO NO 

Pm NO NO NO NO 

NO NO NO NIl NO 

NJ NO NO NO NO 

NO NO NO ..., ..., 
NO "" NO NO NO 

NO NO NO NO OK> 

OK> NO NO NO NO 

NO NO NO NO NJ 

NO 
..., NO • • ..., NO Pal NO NO 

NO ..., NO 1m .., 
NJ NO .., NO NO ..., .., NO NO .., 
NO NO NO .., NO 

NO NO NO NO .., 
NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NIl NO 

NO NO NIl • NO 

NO NO NO ,. • 
NO NIl NO NO NO 

NO NIl NO NO .., 
NIl I NO NO NO NO 

NO I NO NO NO NO 

NO I NO NO NIl "" NO 1 NO NO NO NO 

NO N;I NO NO NO 
NO Ie) NIl NO NO 

NO NIl NO NIl NO 

NO NO NIl NO NO 

NO ICl NO NO NO 

N;I ICl NO Zl NO 

NO N;I NO NO N;I 

N;I ICl NO NO Nl .., NO OK> NO NO 

NO .., NO ICl .., 
NO ICl NO ICl OK> .., NO NO .- _NO N;I 

NO ICl N) NO Ie 
NO NO NO NO NO .., NO NO NO NO 

NO .., NO N;I IC) 

NO N;I NO NO NO 

FOO~TES: 
NO-_ .... ___ -~ 

~. "'" ~~.,~na. 

QUD 0025759 

SS3 ss. .. r r 
t457!i<1-sl. N~ MS1521!Sl 

~ -- I<N63OO-OO5 
to/'1_ t_ 1Q11Q114 

NO Ie NO 

NO NO NO 
NO NO NO 

NO NO NO 

NO NO NO 

NO NO ·NO 

NO NO NO 

IC) NO NO ..., 
NO NO 

NO NO NO 

NO NO NO 
NO NJ NO 

NJ NO NO 

NJ NO NO 

IC NJ NO 

NO Ml NO 

NO Ie NO 

NJ NO NIl 

NO Ml NO 

NO NO NIl 

NO IC) NO 

NO NO NO 
NO NO NO 

NO NO NO 

NO Pal NO 

NO NO NO 

NO NO NO 

Ie NO NO 

NO • NO 

1m NJ NO 

NO NO NO .., tCJ NO 

NO 1m NO 

NO NO NO 

NO NO NIl 

NIl NO NO 

'"'0 '"'0 NO 

NJ NO NO 

NO NIl NO 
NIl 6 NO 

NO NO NO 

NO NO NO 
NO NO NO 

NO NO NO 

NO NO NO 
IC) NO NIl 
NO NO NO 

NO .., NO 

NO NO NIl 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO Ie NO 

N;I NO ..., 
NO IC) NO 

NO N) NO 

NO N) NO 

NO NO NO 

NO .., ..., 
NO NO NO 
NO ICI NO 

--
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dryw.IgM_ia 

-.. ~ 

-Dopch: r 
_ID, e45752OO1S1. .... ~: I<f4C!U<)QI 

-~: 1_ 

Y_o.vonlc:~ MRL 

IEI'''-''''--' 
~(CFCI2) • NO 

~ 5 NO 

WIyI o;Ncw1do 0 NO 

810ft_i.'." S NO 

~ • NO 
T __ (CFC11) 

S NO -- sa NO 

I.'~ 0 NO 

Coobon~ • NO 

Mot!yIoM a..rido to NO 

t--1.2~ 0 NO 

t.t~ S NO 
' __ (MEl<) 2D NO 

~~ S NIl 

.... ,.2~ • NO 

CNooobm 5 NO 

BfOrl,;cdalcaa; ... "'" S NO 

'.'.I-__ ITCAI S NO 

I.I~ S NO 
CoobonT_ • NO 
1.2 __ 

5 NO 

Bonz... S NO 

T_1TCEl • NO 

1.2~ 0 ND 
a ... iOIIcHOiiUiI ........ • NO 

~ 5 NO 
2 __ 

20 ND 

ca.1.~ S NO 

T_ O NO 

_'~ S ND 
1.1.l~'T~~ S NO 
~_(MI8IQ 2D NO 

1~ S NO 

T_(PCE) • NO 
Obo .. ocQiiklomt ..... 5 NO 

1.2~(E08' 2D NIl 

~ • NO 

1.'.I.2-T_ • NIl 

E~ • NO 

TotoIX_ 0 ND - S NO -... 5 NO ,-- 2D NO 

1.1.2.2-T_ 5 NO 
1.2,l-T __ • NO --.. 5 NO 

~ 2D NO 

2~ 20 NO 

~ 2D ND 
1,3,5-T_ 2D NO 

~ 20- NO 
1,2, ... T __ 2D NO --- 2D ND 

1~ • NO ........- 2D ND 
1 . ..._...._ 0 NO 

~ 20 NO 

1,2~ S NO 

',2~(OtICP) 2D ND 

1.2 .... ~ 2D NO 
1,2,:>-T_ 20 NO - 20 NO -- 20 ND 

FL Rkh ........ OU 0 Sit. 

Bulldingl5-752 SoIl s.np. AnIllytiCIII R .... 11s 
VoI.II" Oovonic Compounds 

DRu" ACCUMULAT10N "IlEA ~ 
ssS SSG 
r r r r r 

f451SZ13S1. ~1<Sl. M51S2a7SL f45'/S212Sl N57S2OISL 
~ -- l<f4C!u.G02 --- ~ IcnOllW IcnOllW 1- ,cnOllW '-

NIl NO NIl NO NO 

NO NO ND ND NO 

NO ND NO NO NO 

ND NO ND NO NO 

ND NO ND NO NO 

NO ND ND NO ND 

ND NO NO ND NO 

NO NO NO ND NO 

NO NO NO ND NO 

NO NO NO ND ND 

NO ND NO ND NO 

NO NO ND ND ND 

ND NO ND NO ND 

NO NO NO NO NO 

ND NO NO NO ND 

ND NO ND NO NO 

NO NO ND ND ND 

NIl NO ND NO ND 

NO ND NO ND NO 

NO NO ND NO ND 

NO NO NO ND NO 

NO NO NO ND ND 

NO NO ND NO ND 

NO ND ND NO ND 

NO NO NO ND ND 

NO NO ND ND NO 

NO ND NO ND NO 

ND ND NO ND ND 

ND NO ND NO ND 

NO ND NO NO NO 

NO ND NO ND ND 

ND NO ND NO NO 

ND ND NO NO NO 

NO NO NO NO Ie) 

NO NO ND ND ND 

NO NO NIl NO NO 

NO ND NO NO NO 

NO NO NO ND NO 

NO ND NO ND NO 

ND NO NO NO NO 

NO ND ND NO NO 

ND NO NO NIl ND 

NO ND NO NO NO 

ND NO NO NO NO 

NO NO NO NO Ie 

ND NO NO NO ND 
NO NO ND NO Ie 
ND NO NO NO NO 

ND ND NO NO NO 

NO NO NO NO NO 
ND NO NO NO NO 

ND ND NO NO ND 

NO ND ND NO NO 
NO NO NO NO ND 

NO NO NO NIl NO 

ND NO NO NO ND 

NO NO NO NO NO 

NO NO ND NO ND 

ND NO NO ND ND 

NO NIl NO NO NO 

NIl NO NO ND ND 

NO ND ND NO NO 

ND ND ND ND ND 

FOO~: Ml"~."~~"~ 

"""" jQ'".iI.MIIIIWT~.~.:~ 

QUO 0025760 

( 

SS7 SS8 
r r r 

M57~11st.. f'S'/5208Sl f457SZl0Sl. 
-.001 I<S462Q..OoU 1<f4C!43-005 

'cnOllW I- I-

NO NO ND 
NO NO NO 

NO NO NO 

NO ND NO 

NO NO NO 

NO NO -NO 

NO NO NO 
NO NO ND 
NO NO NO 

NO ND NO 

NO NO NO 

NO NO ND 
NO NO NO 

ND NO ND 
NO NO ND 
NO NO NO 

NO NO NO 

NO NO NO 

ND NO NO 

NO NO ND 
NO NO NO 

NO NO NO 

NO NO NO 

NO NO ND 

NO NO NO 

ND ND ND 
NO NO ND 

NO NO NO 
(" 

NO NO • 
NO ND ND 

NO ND NO 

NO NO NO 

NO NO ND 
NO NO NO 
NO NO NO 

NO NIl NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 
NO NO NO 

NO NO ND 
NO _...Ml NO 

NO ---NO NO 
NO --NO ND 
NO NO NO 

NO NO NO 

NO NO ND 
NO ND NO 

NO NO ND 
NO NO NO 

NO NO NO 

NO NO NO 

NO ND NO 
NO NO NO 
NO ND NO 

NO NO NO 

NO NO NO 

NO NO ND 
ND NIl ND 

... , ... 
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.,2. .. T_ 0.3 ...,.6 >l_ 

0.3 ..., ... 
~ 0.3 ..., .. -- 0.3 ...,.6 
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2~ 0.3 "".6 -- 2 ... 
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0.3 ...,.0 
~ 2 ... -....- D.3 "".0 ............... 0.3 ..., .. 
2.~ D.3 ..., .. 
2.~ D.3 ..., .. 
0i0I>!4- 0.3 ..., .. 
~-.,oEt. 0.3 ..., .. -- D.3 ...,.0 

~ 2 ... 
~ 0.3 ..., .. 
.....--..--.,oe .... D.3 ...6 ................... D.3 ..., .. --- 0.3 .".1 

~ D.3 ..., .. 
~-... 0.3 ...,.5 -- D.3 ..., .. ..,...,. 0.3 ..... -_.to D.3 ..., .. 
3,3'~ 2 ... -.- D,3 ..., .. 
6io(2_ f'h1h ..... D.3 ..., .. 
cr.y..... D,3 ...,.,. 
~-... D,3 ..... 
"-"<b~ 0.3 0.7 

~ D,3 0.7 
a.-(o)pytono 0.3 ." .. 
_'~ 

D,3 ..., .. 
~oJI_ 

D,3 ...,.0 

""'=UI.hJlooof)lono 0.3 ..., .. - 0.3 .".0 
2~ D,3 ~ .. 
""""'- D.3 ~.o '- 0.3 ...,.. 
"-m_ D.3 ~ .. '- 0.3 ..., .. 
,.~ D.3 "".1 -- 2 ... 
2.~ D,3 ..., .. 
~ 0.3 "".0 
2. .... r ............... D.3 ...,.8 
' .• ~T""'""'- D.3 ~.o 
,.~ 2 ... ---- 2 ... ,_.-......... 2 ... 

2 -

Fl R1chMdaon au 0 Sit. 
Building 35-752 SaIl Sample Analytical _Its 

s.nivolri" Org .... c Compounds 

DflU .. ACCUMUlA TlON AREA 

seI>P350S 

~ ... "-11" 1Z'-1~ ....,. 
MS7SI2CSI. -='Sl. II457=. 0<51= ..-. .- -....., 04SI2 ...... -'.."D 

11/'J$< ."...... 11/'J$< "/'J$< 

NO ND ND ... 
NO NO NO <.Z 
NO ND NO ...,.0 
NO NO NO ...,.. 
NO NO ND ...,.0 
ND NO NO ..., .. 
ND NO NO ..., .. 
NO NO NO ..., ... 
NO NO NO ...,.. 
NO NO NO "".0 
NIl NO NO ...,.0 
NO NO NO "".6 
ND NO NO ..., ... 
NO NO ND ..., .. 
NO NO NO ..., .. 
NO NO NO ..., .. 
NO ND NO ..., .. 
NO NO NO ...,.. 
NO NO NO ..., .. 
NO PIC NO ... 
NO NO ND "".0 
NIl ND ND ...,.0 
ND ND NO ... 
NIl NO ND ..., .. 
NIl NIl NO ..., .. 
ND ND PIC ..., .. 
NIl ND NO ..., .. 
NIl NO NO ~ .. 
ND NO NO ..., .. 
PIC NO NO ...,.. 
NIl NO NO ... 
NO NIl NO ~.5 

NO NO NIl ...,.. 
NIl NO NO ..., .. 
NO NO NO .".1 
NIl NO NO ..., .. 
ND Ie) NO ..., .. 

0.13 ND NO ...,.6 
D.6II NO NO ..., .. 
ND Ie) NO "" .. 
NO NO NO ... 
NO NO 1<0 "".5 
NO NO NO D ... 

us NO NO "".6 
U7 NO NO '.32 
U3 NIl NO ." .. 
0.55 NO NO ." .. 
0.31 NO NO ..., .. 
NO Ie) NO ..., .. 
Ie) NO NO ..., .. 
NO ND ND ..., .. 
ND NO ND ..., .. 
NO ND ND ..., .. 
NO NO NO ...,.. 
ND NO ND ..., .. 
OIl) ND ND ..... 
NO NO ND ...,.1 
NO ND NO ..., .. 
NO NO NO ... 
ND ND NO ..., .. 
NO NO NO ...,.0 
NO NO NO <"-$ 

NO ND NO ...,.6 
NO NO NO ... 
ND NO NO ... 
NO NO NO ... 
ND -""- NO -FOOTWOT£S: NO·~ ..... ~~ ...... (~ 

< -L-,*, ~,...... ...... t..~~_.~~t:II~~~ 

m-rx-rzrzzrF tICIF ~~",,~,:n.tc 

QUO 0025761 

seI>P3SQ6 

4'-¥ r-l2" 14'_'11" 

~ HS=. "'=s\. 
_1-0" ~""2 K946S21-G1l 

11/'J$< 11/l1M 11/'J$< 

ND NO NO 
NO ND NO 
NO NO NO 
NO ND NO 
NO NO NO 
NO NO NO 
NO ND NIl 

NO ND NO 
NO NO NO 
NO NO NIl 
NO NO NO 
NO NO NO 
N> NO NO 
NO NO NO 
NO NIl NO 
N> NO NO 
NO NO NO 
NO NO NO 

NO NO PIC 
NO NO NO 
ND ND ND 
PIC NO NIl 
ND NO ND 

NO NO NIl 
NIl ND ND 
ND NO ND 
ND NO ND 
PIC NO NIl 
NO NO NO 
ND NO NO 
NO NO NO 
NO NO ND 
ND NO NO 
NO ND NIl 
ND NO NO 
NO NO ND 

NO NO NO 
NO NO NO 
Ie) N> NO 

ND ND NO 
NO NO NO 
NO NO ND 

ND NO ND 
NO NO NO 

0.36 0.41 0.3 
Ie) NO NO 
NO NO ND 
ND NO NO 

NO NO NO 
NO ND NO 

NO NO NO 
ND NO ND 

NO NO NO 
NO NO ND 
OIl) NO OIl) 

ND NO NO 
NO NO NO 
ND NO NO 

ND NO NO 
Ie) NO ND 

ND NO NO 
NO NO ND 

ND NO NIl 
NO NO NO 
NO NO NIl 
NO NO NIl .... IWJ ,., 

""'. 



-,'--

. .,,--
mgII(g ......., 

s.mpo Dopoh: r 
s.mpolD: ~~'SI. ..... ~: KlHG ........ , 

D-.~: ,-
- ",-10,,",,-, 
ePA -..UIIII271I . "1\1. 

~ 2 NO ........ 1 .., 
a.(2~EIMr 0.3 .., 
1,2~ 0.3 Ie) 

1~ 0.3 NO 
.,~ 0.3 NO 

a.(2~e- O.l NO 

~ O.l NO -- 0.3 NO ............... 0.3 NO 

I~ 0.3 NO 

Bia(2~)moIIo<>o 0.3 NO 
1,2. ... T_ O.l NO - O.l NO 

~ 0.3 NO 
l1e:Jtad __ I lib Ii .. 0.3 NO 
2_ 0.3 "" ~UCJidupa""" O.l NO 

2~ O.l NO 
2_ 2 Ie) 

o;lftOt1yt_ 0.3 NO ............,.. o_3 NO 

~ 2 Ie) 

O.l NO 

0.-.-.... 0.3 lID 

2.~ 0.3 NO 

2,~ O.l NO 
r.....,_ 0.3 NO 

~~EtIor 0.3 lID -- 0.3 NO ---- 2 IC) 

N-H.-0IMXipI.,..,r. .... 0.3 NO 
... a. ..... aopI ... f'I ~ EINr 0.3 NO -- 0.3 IC) - 0.3 NO - O.l NO 

~- 0.3 NO 

"""'-- 0.3 NO 

Pyr- 0.3 lID ...........,.-- 0.3 NO 

3.3'~ 2 NO 

""'«')onh-.. 0.3 NO 
Bio(2~_ ... O.l NO 
a.,.- 0.3 NO 

C>I-n-ooI,t ........... 0.3 NO 

600z0(b""""""" 0.3 I&J -- O.l NO 

~.- 0.3 NO 

I.-.o('~ 0.3 .., 
""'""'Io,h~ O.l Nl 
"-<>(g,h ........... 0.3 NO - 0.3 NO 

~~ 0.3 lID 

Bonzyt- 0.3 NO '- 0.3 NO 
3-and~.I~tpI_~ 0.3 lID 2_ 

0.3 NO 
2.~ 0.3 NO _ ..... 

2 NO 
2,~ 0.3 NO 

~ 0.3 NO 
2,<,l-T __ 0.3 PC> 
2.U-T __ 0.3 Ie) 

2.~ 2 NO 

~ 2 NO 
2 .......... _ .......... 2 IC) 

~ "" 

FL RIchard ..... au D SIte 

Building 35-752 SoIl SampI. AnalytiCIII R .... b 
Semlvolatile ~nIc Com~ 

MU" ACCU"Ul.Al1OII AREA ~ 

$$' $$2 

r ~ r ~ r 
~ .. S7SZ11S1. f<S=st. ~7SL ..s7S!O<SL 
KlHG_ JGU;305.<IOI KlHG""'" 1(-.007 KlHG_ ,- 1(W1011M ,- ,(W1 .... ,-

NO tel NO .., NO 

NO NO NO Ie) NO 

NO NO NO Ie) NO 
tel tel Ie) ..., NO 

NO NO NO Ie) NO 
NO NO .., NO .., 
NO NO NO N,I NO 

NO NO NO NO NO 

NO NO NO NO NO 

I&J I&J IC) NO NO 

NO NO tel I&J NO 

NO NO NO NO NO 

NO .., ..., 
"" 

.., 
NO NO NO NO NO 

lID .., ..., NIl I&J 

NO NO NO NO NO 

NO NIl NO NO NO 

NO .., 
"" NIl .., 

NO NO Ie) Ie) NO 

NO NO NO NIl I&J 

NO NO Ie) NO NO 

NO NO NO tel NO 

NO NO NO NO NO 
Ie) NO .., PC> NO 

NO NO NO NO NO 

NO lID IC) NO .., 
IC) NO .., I&J Ie) 

NO NO NO lID NO 

PC> NO NO NO NO 
tel lID IC) NO "" NO NO ICI NO NO 

NO NO NO Ie) NO 

NO lID "" IC) lID 

IC) tel NO lID Ie) 

lID NO NO Ie) NO 

NO lID "" NO lID 

"" ICl NO .., NO 

tel lID NO NO N,I 

NO NO ICl I&J NO 
N) NO NO NO NO 

NO NO NO I&J NO 

I&J I&J NO NO NO .., .., NO Ie) "" NO .., NO .., NO .., .., NO NO PC> 
NO .., NO NO NO 

PC> PC> NO NO NO 

NO NO NO ICl NO 

PC> NO NO NO NO 

NO "" NO NO NO 
ICl ICl NO .., Nl .., NO NO NO .., 
lID NO .., tel NO 

NO Ie) NO NO NO .., NO NO ICl "" NO ICl Nl NO IC) 

NO lID lID lID .., 
NO NO NO NO NO 
Ie) .., NO NO NO 

NO NO lID .., NO 

lID "" NO NO NO .., NO NO NO NO .., NO NO NO NO .., NO NO NO .., 
lID lID lID lID NO 

tel NO NO NO "" lID ...., 
"" NO "" FOCTMOn;,S. ND-~.N~~IIII'rIIIIMRi...J-

~ ~ 

QUO 0025762 

( 

$$3 $$. 
:r r :r 

H51S<:'GSL _7= ..s752.SSI. 
~ ~- -'(W111$! 1_ 1MII$! 

.., NO .., .., NO NO ' 
Ie) NO NO ..., NO .., .., NO Ie) 

NO NO IC) 

NO NO NO 
NO NO NO 
I&J _.NO NO 
NO • NO NO 
NO .NO .., 
NO • NO NO 
NO _.NO NO 
NO NO NIl 
NO NO NO 
NO NO .., 
PC> NO NO .., NO I&J 

NO NO Ie) 

NO NO NO 
tel NO ICI 
NO NO NO 
NO NO NO 
NO NO .., 
NO "" NO .., .., IC) 

NO NO Ie) 

NO NO Ie) 

NO NO NO 
I&J NO NO 

( 
NO NO NO 

NO NO NO 
NO NO PC> 
NO NO NO 

"" NO NO 
lID NO lID 

ICl NO Ie) 

ICl NO NO 
NO NO NO 
NO NO NO 

NO NO NO 

NO NO Ie) 

NO NO NO 
NO 0.3 .., 
I&J .., NO 
NO NO Ie) 

NO NO NO .., NO NO 
NO .• NO Nl 
Nl ._NO NO 
NO -NO NO 
NO _--lID NO 

IC) .NO NO 

NO IC) NO 
NO NO NO 

NO NO NO 
ICI ICI Ie) 

NO NO NO .., NO NO 

NO NO NO 

NO NO .., 
NO NO NO 
NO NO NO 
N,I NO NO 

NO NO NO 
NO lID IC) 

NO NO ~ 



( Fl Richardson OU 0 Sit. 
Building l5-752 SoIl SampI. Analytical R .... lts 

__ 0fV.0nic Com~ 

0IY_boo .. DIlUII ACCUIIlJI..AlIOH AREA ~ 

"'""'" ~: ss~ sse 
SoonpIo [).opOh: ... 'Z 2" ... 2" ... 

_10: ~ ~3SL ~'SI. ~ eo=l2S1.. f<.5~ 

Lobe-: 0<6243-00' ~ ~ """"U<I02 ~ D<62u.oG:! 
Dooo~: ,- ,..,- ,..,- ,- ,..,- ,-

-o.v-"'~. 
EPA ~. 3J.5GIU7G 11111. 

~ 2 NO NO <4 NO NO NO ........ , NO NO <2 NO NO NO 

810(2---.,0 a..- D.3 NO NO ..... 1 NO NO NO 

'2~ 0.3 NO NO <4.7 NO NO NO 
1.~ 0.3 NO NO <4.1 NO NIl NO 
,.~ 0.3 NO NO <4.7 NO NO NO 
Bio«~E_ 0.3 NO NO ..... 7 NO NO NO 

t't~~~ D.3 NO NO ..... 1 NO NO NO - 0.3 NO NO <4.1 NO NO NO -- 0.3 NO NO <4.7 NO NO NO -- 0.3 NO NO ..... 7 NO NO NO 9io(2 ___ 

0.3 NO NO <4.1 NO NO NO 

12.+T_ 0.3 NO NO <4.7 NO NO NO 

N ............ 0.3 NO NO <4.7 NO NO NO 

~ 0.3 NO NO ..... 7 NO NO NO 

Hta:ad'IkII~t _iii. 0.3 NO NO <4.7 NO NO NO 

2~ 0.3 NO NO <4.7 NO NO NO 

Hm::~oq~ 0.3 NO NO <4.7 NO NO NO 
2-C1!1on>noph_ 0.3 NO NO <4.7 NO NO NO 
2_ 2 NO NO <4 NO NIl NO 

~- 0.3 NO NO <4.7 NO NO NO 

0.3 NO NO ..... 7 NO NO NO 

~ 2 NO NO <4 NO NO NO 

~ 0.3 NO NO <4.1 NO NO NO 

o...n..u.. 0.3 NO NO <4.7 NO NO NO 

2.~ 0.3 NO NO <4.1 NO NO NO 

2.~ 0.3 NO NO <4.1 NO NO NO 

Oiotr,t- 0.3 NO NO <4.1 NO NO NO 

~"'-IIe.... 0.3 NO NO <4.1 NO NO NO 

FJoao.no 0.3 NO NO <4.1 NO NO NO --- 2 NO NO <4 NO NO NO 

~- 0.3 NO NO <4.1 NO NO NO 
-... ....... ',1"'-11 Eller 0.3 NO NO <4.1 NO NO NO -- 0.3 NO NO .... 7 NO NO NO 

"'- 0.3 NO NO ..... 7 NO NO NO -....... D.3 NO NO <4.1 NO NO NO 

~-- 0.3 NO NO .... 7 NO NO NO F_ 
•. 3 NO NO ... .1 NO NO NO 

"...". 0.3 NO NO .... 7 NO NO NO 

~-'" 
0.3 NO NO .... 7 NO NO NO 

3.3·~ 2 NO NO <4 NO NO NO -.- 0.3 NO NO .... 7 NO NO NO 
Bio(2~ Phihal.., 0.3 NO NO <4.1 NO NO NO 
a.y...,. 0.3 NO NO <4.1 NO NO NO 

00...-..- 0.3 NO NO <4.1 NO NO NO 

~- 0.3 NO NO <4.1 NO NO NO 

80<>z0(k_ 0.3 NO NO <4.1 NO NO NO 

Bemo(o""""" 0.3 NO NO <4.1 NO NO NO 

1Mmo(12~ 0.3 NO NO <4.1 NO NO NO 
Oibenz( .... _ 

0.3 NO NO <4.1 NO NO NO 

EIonza(a ... .IlPo<jIono 0.3 NO NO <4.1 NO NO NO - 0.3 NO NO <4.7 NO NO NO 

2~ 0.3 NO NO <4.1 NO NO NO -- 0.3 NO NO ..... 7 NO NO NO 
2_ 0.3 NO NO <4.1 NO NO NO 

3-_~ 0.3 NO NO ..... 7 NO NO NO :Z-...- 0.3 NO NO ..... 1 NO NO NO 

2.~ 0.3 NO NO ..... 7 NO NO NO 
_"""l 2 NO NO <4 NO NO NO 

2.~ 0.3 NO NO <4.7 NO NO NO 

~ D.3 NO NO <4.1 NO NO NO 

2.'.6-T-.- ... NO NO .... 7 NO NO NO 

2.'.$-T-.- 0.3 NO NO <4.1 NO NO NO 

2.~ 2 NO NO <4 NO NO NO ---- 2 NO NO <4 NO NO NO 2.--._; .......... 2 NO NO ... NO NO NO 

~ "" ~ .. NO NO ..... 
fOO1'HOTES: NO*~ .... ,....... ............ WiIU 

< *l.aM.1"IM. ~~mlllll:IIIIiII ...... ~ ..... ~~-~~~ 

vv=; ,lICIf ~~~1W 

OUD 0025763 

SS7 SSI 
2" ... ;: 

_7~'SL ~ f'S75:!,OSL 
~, IC»<C!~ D<Q<I3-OOS 

,"'IIIM I_ I_ 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 
NO NO NO 

NO NO NO 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 
NO NO NO 

NO NO NO 
NO a .• NO 

NO 0.7 NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO D •• NO 
NO NO NO 
NO 0 .• NO 

NO 0.7 NO 
NO 0.3 NO 
NO 0.3 NO 

NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 

NO NO NO 

NO NO NO 
NO NO NO 

ND NO NO 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 
NO NO NO 
P&J .""- ""-

"" ... 



dry wolllht bul. 

mlllKll 

Simpl. Date 
LocIUon Depth Slmpl.ID L.bCode Collacted 

DRUM ACCUMULA nON AREA 

SB AP 3505 ()..4' 94575219SL K6921 01 11/3/94 

S6AP 3505 -4'-6' 94575220SL K692102 11/3/94 

56 AP 3505 9'·11' 94575221SL K892103 11/3194 

SOAP 3505 12'·16' 94575222SL K692104 11/3/94 

SB AP 3506 0-2' 94575223SL K692110 11/3/94 

SB AP 3506 4~·8· 94575224SL K092111 11/3/94 

58 AP 3506 0'·12' 94575225SL K692112 11/3/94 

58 AP J506 1-4'·16' 94575226SL K692113 11/'J1904 

SS 1 0' 94575201SL K624001 1016/94 

5S 1 0' 94575202SL K624002 1019/94 

5S 1 2' 9457521B5L K630606 10/10J9.4 

5S 2 0" 94575203SL K624003 .1016fG.4 

552 2' 945752175L K630607 10/10J9.4 

553 0" 945752045L KB24 004 1019fG.4 

S53 2' 945752105L KB30606 10110J9.4 

55 " 6" ~5752055L K624 005 1016fG.4 

5S 4 2' ~5752155L K630605 10/10/11.4 

555 6" ~5752065L K624301 1019/94 

555 2' ~5752135L K630603 10110/11.4 

555 2' ~5752H5L K630604 I0I10J9.4 

556 6" 945752075L K624302 1019/94 

sso 2' &4575212SL K030602 10/10/94 

557 0' &4575206SL K624303 10f6lll.4 

551 2' 9457S211SL K630601 10/10/11.4 

556 0" ~575209SL K0243G4 1019/94 

SS B 2' 94575210SL K024305 lOI6fG.4 

FOOTNOTES: NO • Non-d eleded alille rna thod reportlnllilmil (M R L). 

J • Value Is conlldered an esUmale. 

'j 
j 

Ft Richardson OU D Site 
Building 35·752 Soli Sample Analyllcal Results 

Total Metal. 

Anllyt.: Arsenic Barium Cadmium Chromium 

M.llIod: 7060 8Ol0A 8010A 8010A 

MRL: 1 1 1 2 

e 09 NO 26 

7 76 NO 26 

-4 « NO 30 

8 37 NO 27 

5 70 NO 30 

4 63 NO 40 

0 « NO 31 

0 « NO 32 

8J 77 NO 29 

10J 97 NO 35 

5 58 NO 30 

7J 64 NO 29 

7 57 NO 36, 

OJ 99 NO 36 

5 -49 NO 2-4 

7J 110 NO 30 

5 01 NO 36 

5 220J NO 23 

e 01 NO 31 

8 93 NO 38 

7 73J NO 25 

0 93 NO 34 

7 67 J NO 30 

0 90 NO 34 

7 83J NO 33 

7 92 J NO 32 

UJ • The analyle wn nol deleded alill e MRL, however, the MRL Is conliderell an as Umale. 

IQAQC\COMMOtMICHII'Iw.J.flV!EPT MLlOS191 mH .xLajM~ TblS 

,~- ..... ,..-\ 

Lead Mercury Nickel 

7-421 7-471 8010A 

1 0,2 10 

16 NO 31 

8 NO 30 

-4 NO 25 

5 NO 32 

2-4 NO 33 

6 NO 33 

5 NO 30 

6 NO 39 

5 NO 33 

8 NO 42 

6 NO 37 

8 NO 33 

B NO 44 

12 NO 411 

Ii NO 27 

10 NO 30 

10 NO 36 

36 NO 23 

II NO 32 

18 NO 36 
8 NO 27 

10 NO 34 

6 NO 30 

16 NO -40 

13 NO 34 

7 NO 29 

Selenium 

7740 

1 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

1 UJ 

NO 

1 UJ 

NO 

1 UJ 

NO 

1 UJ 

NO 

1 UJ 

NO 

NO 

1 UJ 

NO 

I UJ 

NO 

1 UJ 

1 UJ 

) 
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Sliver 

8010A 

2 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

4117M 

. ..-..., 

o 
c 

-0 
o o 
f\) 
01 

" 0) 
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dlY weight bule 

mglKlI 

Sampl. Oat. 
Locldon Deplh bmpielO Lab Cod. ColI.cted 

DRUM ACCUMULA nON AREA 

551 e' 9-4575201SL K62~001 10/8/1).4 

5S 1 e' 9-4575202SL K62~002 10l8Il).4 

5S 2 0' 9-4676203SL K62~003 l!l16194 

SS3 0" 9-4575204SL K62~004 10/8/1).4 

S5~ 8" 1).4575205SL K624oo5 10/8/1).4 

S55 ft" 1H575206SL K624301 10/8/1).4 

5S 0 8" 9-4575201SL K624302 10/8/1).4 

5S 7 6' 1HS75208SL K62~303 101611).4 

5S 8 6" 9-45752095L K62~304 1 a/8/I).4 

5S 8 2' 9-4571i210SL K02~305 10/8/1).4 

dlY weight b .... 

mglKlI 

Simpl. Oil. 
Locallon Depth 5.mpl.IO Lab Cod. Colltel.d 

DRUM ACCUMULA nON AREA 

5S I 6' 1H575201SL K624oo1 10/8JSol . 
S51 6" 1H575202SL K62~OO2 101811).4 

SS2 6' 9-4571i203SL K624003 10l8Il).4 

5S 3 0" 94575204SL K624004 10/8/1).4 

5S4 6" 94515205SL K624005 10/8/1).4 

555 6' 9-45752065L K624301 1018194 

SS6 6' 9-4575207SL K62~302 10J811).4 

5S 7 0" 94575206SL K624303 10/8/1).4 

sse 0' 94515200SL K624304 1018194 

SS8 2' &oI575210SL K624W5 1016J94 

FOOTNOTES: NO • Noo-<Ieledad allllfl melhod rapOOjng limit (MRL). 

.-. 
j 

Fl Richardson OU 0 Site 
Building 35·752 Soli Sample Analytical Results 

Tolal Metals 

Analyle: Aluminum An~mony Beryllium Calcium 

Method: BOIOA 801DA B010A B010A 

MRL: 10 10 1 10 

15100 NO NO ~3BO 

19200 NO NO 5230 

13300 NO NO 3940 

18700 NO NO 5670 

17300 NO NO 3150 

8620 NO NO 7220 

13300 NO NO 3310 

l~BOO NO NO ~110 

16200 NO NO 42~0 

17000 NO NO 5620 

An.IyI.: Potaulum Sodium Thallium Vanadium 

M.lhod: BOlDA BOlDA 7Ml BOlDA 

MRL: ~oo 20 1 2 

440 122 NO ~5 

590 156 NO 57 

440 108 NO ~I 

590 171 NO 60 

NO 116 NO 46 

NO 65 NO 28 

450 111 NO 41 

610 118 NO ~7 

530 112 NO 50 

570 1~ NO 50 

Cobalt Copper 

801DA BOlDA 

2 2 

11 28 

13 39 

10 28 

13 31 

11 20 

1 22 

10 24 

10 28 

12 ~ 

12 29 

Zinc 

BOlDA 

2 

57 

72 
52 

72 

47 

86 

53 

61 

69 

63 

Iron Magnesium 

801DA e01DA 

~ 2 

25100 7~20 

30800 92~0 

22000 7300 

30900 10300 

22700 5930 

18500 B820 

22400 6250 

26800 1~30 

26800 8170 

28800 7MO 

.---., 
} 

Page2 

Mangane •• 

BOl0A 

1 

564 

720 

~77 

669 

472 

383 

~55 

502 

5« 
B28 

4111/H 

o 
c 
o 
o 
o 
I\) 
tn 
"-l 
en 
tn 



Location 
MWAP3502 
MWAP 3503 
MWAP3504 
MWAP3504 
MWAP2962 
MWAP2963 
MWAP 2966 
MWAP 2967 
MWAP 3502 
MWAP3503 
MWAP3504 
MWAP 2962 
MWAP 2963 
MWAP 2988 
MWAP2987 
FOOTNOTES: 

" 

) 

Ft. Richardson OU D Site 

Building 35-752 Cooling Pond Groundwater Sample Analytical Results 
Petroleum Hydrocarbons 

.Analystl: Benzene Toluene Eillylbenzene Total Xylenes GRO 
EPA. M.lhod: 8260 8280 8260 8260 5030lB015 

Unltll: 1191l 1191L 1191l 1191L IIglL 

Dale 
Sample 10 Lab Coda Collected MRL Result MRL Rasult MRL Relull MRL Result MRL Result 
9457526AGW K946015-003 12121194 0.5 NO 0.5 NO 0.5 NO 0.5 NO 50 NO 

9457525AGW K947974-005 12120194 0.5 NO 0.5 NO 0.5 NO 0.5 NO 50 NO 

9457521AGW K947936-001 12119194 0.5 NO 0.5 NO 0.5 NO 0.5 NO 50 NO 

9457522AGW K947936-002 12119194 0.5 NA 0.5 NA 0.5 NA 0.5 NA 50 NA 
9457523AGW K946015-001 12120/94 0.5 46 0.5 2.6 0.5 22 0.5 56 50 292 

9457526AGW K947974-001 12120/94 0.5 NO 0.5 NO 0.5 NO 0.5 NO 50 NO 

9457527AGW K947974-007 12120/94 0.5 NO 0.5 NO 0.5 NO 0.5 NO 50 NO 
9457524AGW K947974·003 12120194 0.5 1.6 0.5 NO 0.5 NO 0.5 NO 50 NO 

Trip Blank K94 80 15-004 · 0.5 NO 0.5 NO 0.5 NO NO NO 50 NO 
Trip Blank K947974-006 · 0.5 NO 0.5 NO 0.5 NO 0.5 NO 50 NO 
Trip Blank K947936-003 · 0.5 NO 0.5 NO 0.5 NO 0.5 NO 50 NO 
Trip Blank K948015-002 · 0.5 NO 0.5 NO 0.5 NO 0.5 NO 50 NO 
Trip Blank K947974-002 - 0.5 NO 0.5 NO 0.5 NO 0.5 NO 50 NO 
Trip Blank K947974-008 - 0.5 NO 0.5 NO 0.5 NO 0.5 NO 50 NO. 
Trip Blank K947974-004 - 0.5 NO 0.5 NO 0.5 NO 0.5 NO 50 NO 
NO. Non-<leleCled allh e method I'IIportlng limit (MR L). 

NA • Not analyzed. 
J • Value I, colllidered an eaHmate. 

ORO 
354018100 

1Ig/L 

MRL Result 
50 105 

50 89 J 

50 NO 
50 NO 
50 226 
50 NO 
50 566 J 

50 1310 
50 NA 
50 NA 
50 NA 
50 NA 
50 NA 
50 NA 
50 NA 

Page 1 

TPH 
907114111.1 

IIgll 

MRL Relult 
200 NO 
200 NO 

200 NO 
200 NO 
200 NO 
200 NO 
200 500 
200 NO 
200 NA 
200 NA 
200 NA 
200 NA 
200 NA 
200 NA 
200 NA 

4/11," 

/ 

o 
c 
o 
o 
o 
f\.) 
(J1 
-.j 
0') 
0') 
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FL Richardson au 0 Site 

Building 35-752 Cooling Pond Groundwater Sample Analytical Results 
Pesticides/PCBs and Chlorinated Herbicides 

"gil Loe.tion: MWAP3S02 MWAP3503 MWAP3504 MWM' 2982 MWN'298J 

Sample 10: 9457528AGW 945752SAGW 9457521AGW 9I.57522AGW 9457523AGW 9457526AGW 

LoobCode: K948015-003 K91.7974-005 K91.7938-001 1<947938-002 1<94801l).OO1 K91.7974-001 
OateCol_: 12121/94 1212!W4 12/19/94 1V19/94 12J2Q/94 12120194 

Organochlortne P •• tlcldes MRL 

EPA Methods 351018080 

~ph ... BHC 0,04 NO NO NO NA NO NA 

Bela-BHC 0.1 NO NO NO NA NO NA 

Cefta..BHC 0.04 NO NO NO NA NO NA 

HeplaChlor 0.04 NO NO NO NA NO NA 

fAldrin 0.04 NO NO NO NA NO NA 

GarJvna..BHC (Undane) 0.04 NO NO NO NA NO NA 

HeplaChlor Epoxide 0.04 NO NO NO NA NO NA 

Endosulfan I 0.04 NO NO NO NA NO NA 

Endrin 0.04 NO NO NO NA NO NA 

Endosulfan II 0.04 NO NO NO NA NO NA 

4,4'-000 0.04 NO NO NO NA NO NA 

Endrin Aldehyde 0.04 NO NO NO NA NO NA 

Endosulfan Sulfate 0.04 NO NO NO NA NO NA 

4,4'-OOT 0.04 NO NO NO NA NO NA 

4,4'-OOE 0.04 NO NO NO NA NO NA 

Dieldrtn 0.04 NO NO NO NA NO NA 

MeU\oxyd1lor 0.1 NO NO NO NA NO NA 

Tomphene 1 NO NO NO NA NO NA 

Chlordane 0.5 NO NO NO NA NO NA 

Polychiortnated BlpMnyts (PCBs) 

EPA M.thod. 35101lI080 

f'Wdor1016 0.2 NO NO NO NO NO NO 

Amdor1221 0.2 NO NO NO NO NO NO 

!Arodor 1232 0.2 NO NO NO NO NO NO 

Amdor12042 0.2 NO NO NO NO NO NO 

Amdor12048 0.2 NO NO NO NO NO NO 

An>dor1254 0.2 NO NO NO NO NO NO 
Amdor1260 0.2 NO NO NO NO NO NO 

Chlorinated Herblcld •• 

EPA Method 8150A Modified 

Oalapon 5 NO NO NO NO NO NO 

MCPP 200 NO NO NO NO NO NO 

Oicamba 0.5 NO NO NO NO NO NO 

MCPA 200 NO NO NO NO NO NO 
Oidlloroprop 0.6 NO NO NO NO NO NO 

2,4-0 1 N) NO NO NO NO NO 

2,4,5-TP (Silvex) 0.2 NO NO NO NO NO NO 

2,4,5-T 0.2 NO NO NO NO NO NO 

Oinoseb 2 NO NO NO NO NO NO 
2,4-0B 2 NO NO NO NO NO NO 

FOOTNOTES: NO - NOII-<IeteaIOd at "'" """""" -"'!I1omoI (MRL.). 
W ~ The ..atyte was not cIeI8d8d at """ URl. _, 1he MRLIa CXlnSICIIIreCI .... 1ISIimaIe. 
NA = not lW\aIyzed. 

,-

QUO 0025767 

Page 1 

MWAP2986 MWAP2987 

9457527AGW 9457524AGW 

K947974-007 K9I.7974-003 

1~ 12J2Q194 

NO O.04W 

NO 0.1W 

NO O.04UJ 

NO O,04UJ 

NO O.04UJ 

NO O.04UJ· 

NO O.04UJ 

NO O.04UJ 

NO O.04UJ 

NO O.04UJ 

NO O.04W 

NO O.04UJ 

NO O.04UJ 

<0.5 O.04UJ 

NO O.04W 

NO O.04UJ 

NO 0.1 UJ 

NO 1W 

NO O.5UJ 

NO O.2UJ 

NO O.2UJ 

NO O.2W 

NO 0.2 UJ 

NO O.2UJ 

NO O.2UJ 

0.7 O.2UJ 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 
NO NO 

.., ...... 



!>gil. ~: 

....... 11;1; 

UIo~ 

Dooo-=-: v_.,..,.. .. ~ Mill,. 
(EP" __ 12SG1 

_(CFCI2) goli 

~ g .• 

VIn)f CIlbIdo 0.5 - U 

~ 0.' 
T_(CFCll) Doli 

"""""'"-- 20 

'.I~ U 
~c;,....., Ooli 
","",-ChIorido 1 
........ 1.2 __ 

Ooli 

1.1~ U 
2 __ (MEI<) 

20 

2.2~ Doli 
Qt..t.2 __ U 
CIIIofobm Ooli 

EllUinact ...... ' ....... U 
1.1.I-T_(TC.t.) u 
I.I~ U 
~T_ U 

'.2~ g.5 

B«wono U 
T_{TCE) u 
I~ U 

~ ........... U 

"""-- U 2 ..... _ 
20 

do-I~ 0.5 
T_ O., 
...... 1~ U 
I.I-,,"T_ n 
~_(MIBK) 20 l.l-OIcHo<"", __ 

U 
T ........... _(PCE) u 
Dibi ..... W ... OiawfwrM 0.5 
1.2~(EIlB) 2 
a-.. g •• 

1,1,1.2-T--'" U 
EIhytbonz_ U 
r_xyleMo u 
"¥- goli - U 

I~ 2 
1,1.2-,,"T_ O.S 
1.2.:l-T __ U -- U 

2 
2~ 2 
~ 2 
1,3 .... T~ 2 

2 
1.2,4-T __ .... 

2 
• ..o-&I,:rbw .... 14i 2 
1~ • .5 

2 , . ...-- 0.5 

~ 2 
1.2_ 0.5 

'.2~(D8CP) 2 
1.2.4rTrid .... ~. 2 

1,2..:J-T.Id"'"'oMn% .... 2 

~ 2 -- 2 

Flo R1ch...taon OU 0 Site 
Bulldlnll 35-752 CooIlnll Pond Gn>undw.ter s-mp. "".tytic:al RMu/b 

VoIoti .. Otvanlc Con!pounds 

_N'l502 WWN'35Ol WWN'~ wwN'2i82 WWN'2II03 

~~ 
1I<S7 __ 

i<57521AGV( II45752lAGW ~52aAGW 

klNIOl~ 1(g<71I7<-005 1(g<7$J8.OO1 _,5-00, 1(g<71I7..." 

12/21".. ,~ 1211_ I~ 1~ 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO I«) NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO I«) 

NO NO NO 0-" NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO 3.4 '.7 NO 

NO NO NO NO NO 

NO I«) I«) I«) NO 
I«) NO NO NO NO 

I«) NO NO "" NO 

NO I«) 011 ... U 

NO NO NO NO NO 

NO NO I«) NO NO 

NO NO NO NO NO 

NO I«) NO I«) NO 

I«) NO NO I«) NO 

I«) NO I«) UI I«) 

NO I«) NO NO NO 

I«) NO NO NO NO 

NO NO I«) NO I«) 

NO I«) I«) NO NO 

NO NO NO I«) NO 

NO NO NO NO I«) 

I«) NO NO I«) NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO 22 NO 

NO NO NO 50! NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO 2 NO 

NO NO NO NO NO 

NO NO NO 11 NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO • NO 

NO NO NO NO NO 

FOOTNOTES: 
NO·_ .... ___ ~ 

QUO 0025768 

( 

_N'2006 WWN'2917 
NS7SVAGW NS752U.GW 
1(g<71I7""7 KH71I7....x13 

I2I2G/M I2I2G/M 

NO NO 

NO NO 

NO NO 

NO NO 
NO NO 

NO NO 

NO NO 
NO NO 

NO NO 

NO NO 
NO NO 

NO NO 

NO NO 

NO NO 

NO NO 
NO NO 

NO NO 

NO NO 
NO I«) 

NO NO 

NO NO 
I«) u 
NO 0.1 
NO NO 
NO NO 

I«) NO 

NO NO 

NO NO 

NO NO 

NO NO ( 
NO NO 

I«) NO 

NO I«) 

NO NO 
NO NO 

NO NO 
NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 
NO NO 

NO NO 

NO NO 

NO NO -
NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO I«) 

NO NO 
NO NO 

NO I«) 

NO NO 



QUO 0025769 

Fl Rlch.rdson OU 0 Site 
Building 35-752 CooIinlJ Pond G.-_ Sample An~ _It. 

VoI.li .. Organic Com"",, _ 

1'<1'\. ~: _1'1'= _1'1'= _N'lSO< 
_ 1'1'= _,..,2053 MWN'ae6 MW'APaa1 

_ Kl: T"'_ T"'_ T"'_ 
T ... _ T ... _ 

T"'_ T"' _ 

LabCoolo: ~1~ 04m4<)Q5 04n>a.403 ~1~ 
,,",,707 ___ 

04717'-004 04717"-004 

"""""-: 
\l'uktM Drg., .. Compound_ "1\1. 
(EPA -...t 1210, 

~(CFCI2' 5 NO NO NO NO NO NO NO 

""""""'"' 0 NO ND lID NO NO NO NO 

v~~ 5 NO lID NIl NO ND NO NO -- 5 NO NO ND NO NO ND ND 

"- 5 NO ND ND ND ND ND ND 

T_(CFCI1, 0 NO ND NO ND ND ND NO -- sa NO NO NO 1m NO ND ND 

1.1~ 5 NO ND ND NO ND ND ND 

c-t>on DIooIIdo 5 NO NO ND Ie) NO NO NO _CtoIorido 
10 NO NO NO Ie) Ie) ND NO 

.... ,.1~ 5 NO ND NO NO NO ND NO 

'.1~ 0 NO NO ND Ie) NO ND NO 

2'-""(UEKJ 2a NO Ie) NO 1m NO Ie) ND 

2.2~ 5 NO ND NO NO NO NO NO 
---1.2 __ 5 NO NO NO Ie) Ie) NO ND 

a.IotoIotm 5 ND ND Ie) II) II) Ie) II) 

Bl= ...................... 5 NO ND NO Ie) Ie) NO NO 

1.1.I-T_(TCA' 5 NO ND NO NO NO NO NO 

1.'~ 0 NO NO - NO Ie) Ie) NO lID 
CortIonT_ s ND NO NO Ie) II) NO NO 
,~ 5 NO ND Ie) NIl NO NO NO 
a- s NO NO NO Ie) Ie) NO Ie) 

T-(T~ 5 ND ND Ie) NO NO ND NO 

1.2~ 5 ND NO NO ND Ie) NO NO 
B401.w6;j ..... _, .... ..,. 5 ND Ie) NO ND ND Ie) Ie) 

~ 5 NO Ie) ND NO NO ND tel 2 __ 

2a NO ND Ie) NO tel 1m NO 

dart~ 5 NO NO NO Ie) NO NO NO 
T_ o NO NO NO ND ND NO ND 

~~ 5 NO NO Ie) NO ND NO NO 
1.1.2-T_ • NO NO NO Ie) ND NO NO 

~_(MIIIQ 2a NO NO NO NO NO NO NO 

1.~ 5 ND ND NO NO NO NO NO 
T ............ (PCE) • NO NO NO NO NO NO Ie) - 5 ND NO NO ND ND NO NO 

1.2'-(EDB) 20 NO NO NO NO NO NO NO 

~ 5 NO NO lID NO NO NO NO 
1.'.I.2-T_ 5 ND NIl NO NO NO NO NO E_ 

5 NO lID NO NO NO NO NO 
Total x_ 

5 NO ND NO ND NO NO ND - • NO NO NO NO NO NO NO -- 0 NIl NIl NO NO NO NO NO 

I~- 2a NO ND NIl ND NO NO NO 

1.'.1.2-T_ • NIl ND NIl NO NIl NO NO 
I~T __ 

5 NO NIl ND ND NO lID NO -- • NO NO ND NO Ie) NO NO. ............... 20 ND ND NO ND ND NO Ie> 

2~ 20 NO NO NO NIl NO NO NO 
~ 20 NO ND NO ND ND NO ND 

1.3.s-T~ 20 ND ND NO ND ND NO ND --- 20 ND NO ND NO NO NO Ie) 

1~"'T""i""J"Ltw: .. 20 NO Ie) NO ND ND ND ND --.-- 20 ND NO ND NO ND ND ND 

''''-- 5 ND ND NIl ND Ie> ND NO 

20 NIl NO ND NIl Ie) ND NO 

'.~ 5 Ie) ND ND ND Ie) Ie) ND -- 20 NO NO Ie) NO ND ND ND 
1.2~ 0 NIl ND NO ND ND ND ND 

1.2~(!lIICP' 2a NO ND ND ND NO ND NO 

1,2. .... Tl"ktlbIub.nz_ .. e 20 ND NO NO NO NO ND ND 

1.2.3-T_ 20 NO NO NO NO ND ND NO -- 20 NO NO ND NO ND ND NO 
I~KfIla l.tI: .. 20 NO ND NO ND ND ND NO 

FOOTNOTES: frC)-~.'fte""""~_~ 



I'!III. '--: 
_u;b 
LMCoM! .... ~: 

__ O __ l<~. 

EPA M.chocI. ~ 1_ 
~ ,. 
-.. 25 
6Io(2-<111otoo1\yQ Eho' 10 
1.2~ 10 
I,~ 10 
I.~ 10 
6Io(2_a- 10 

~ 10 -- 10 
-.z_ 10 - 10 610(2 __ 

I. 

'.2. ... T-.. 10 -- 10 
~ 10 -- 10 

H'~ 10 
tia .... iIkIIIDq ............... 10 
2~ 10 
2_ 25 

DimotI'II-- 10 
10 

~ 25 
10 

~ 10 
.~ 10 
~ 10 

[);of¥-- 10 
~PhonyIaw 10 

""""- 10 ---- 25 

'''--''''- 10 
• 90 .. ' ..... ,,1 PhonyI a- 10 -- 10 -- 10 ,.......... 10 

~- 10 
F_ lO 
Pyrono 10 

~-- 10 
J.3·~ 25 
Bom(')onrw-.. I. 
610(2_)_ I. 
ctvya..,. I. 

~-
,. 

a..zo(b)~ I. -- I. Bcnm(._ I. 

'''''''''''<'.2.~ I. 
CHbon>{o.h_ 10 

-'.h~ I. -... 10 
2~ ,0 
a.ozyt- 10 
2-,."....... 10 
J,.W'Id .... .,,...,..1d" 10 -- 10 
2.~ 10 -- 25 
2.~ I. 

~ 10 
2. •. ~T_ 10 
.. .5-T_ 10 
2.~ ,. --- ,. 
2-.,...0._ ......... 25 

"" 

Ft. Richanbon au D Site 

Bulldlnlll$-752 Coollnll Pond Groundweter Sample AnMyticai Rnuta 
Semlv<>letla. Otvanlc Com~ 

WWN':!Sa.! WWN'l5Ol _N'MO< _N''''''''' 
~!IUAGW $<57525AGW HS7S:!.AGW ~o:a.w;;w ~!i2lAGW 

KMOOIS-<)Q3 ".,1787-.- _7a3O-Oa1 1<947S38-002 -.015-«11 

121211V4 I",...,.. 1211_ 1211_ 12I211V4 

NO 1'0 NO NO NO 

NO NO NO NO NO 

NO NO Ie) NO 110 

NO NO NO NO NO 
NO NO NO NO NO 

Ie) NO NO NO NO 

NO NO NO NO Ie) 

1'0 NO NO NO NO 

NO NO NO NO NO 

NO NO 1'0 NO NO 

1'0 NO NO 110 NO 

NO NO 1'0 NO 110 

NO NO NO 1'0 NO 

110 NO NO 1'0 NO 

"" 1'0 "" NO NO 

NO "" NO NO NO 

1'0 NO NO NO NO 

110 NO NO NO NO 

NO Ie) Ie) NO Ie) 

NO NO NO NO NO 

Ie) NO NO 110 NO 

NO Ie) Ie) HI> NO 

NO NO Ie) NO Ie) 

Ie) NO NO NO NO 
NO NO NO NO NO 

NO NO ICI NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 
NO NO NO NO NO 
NO NO NO NO NO 

NO NO NO 1'0 NO 
NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO Ie) 

NO NO NO NO 1'0 
NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO 1'0 NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO 1'0 NO NO 

NO NO "" NO NO 
NO NJ NO NO NO 

NO NO NO NO NO 

NJ Ie) NO NO NO 

NO NO NO NO NO 

NO NJ NJ NO NO 

NO NO NO NO NO 

NO NO NO "" NO 

NO NO NO NO 1'0 
NO NJ NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO NO NO NO 

NO NO .., .. 0 ..0 

FQQTNOTU; HO·~ ..... ,......~..,..~ 

"lC'CC' ~-.a~Jbi~~ 

QUD 0025770 

( 

_N'20a3 lAWN''''' tlVYR2ge7 

MS752SAGW ~WAGW 0<570<!<IAGW 
_7'174<101 KG471J1.t.--OQ1 _707<-003 

12/2Q1V4 12/2Q1V4 lV21>'$4 

NO NO NO 

NO NO 1'0 
110 Ie) NO 

NO NO NO 
110 NO NO 
1'0 NO NO 
NO 110 NO 
NO NO NO 

NO NO NO 

NO 1'0 NO 
NO NO NO 

NO NO NO 
NO NO NO 

110 NO NO 

NO NO 110 
NO 1'0 NO 

NO NO NO 

NO NO 110 
NO Ie) NO 

NO NO NO 
NO NO 110 
NO Ie) NO 
NO NO NO 
NO NO NO 
NO NO NO 

NO NO NO 

NO NO NO 
ICI NO NO 

NO NO NO 

NO NO NO 

NO NO NO 
NO 110 NO 

( 
NO Ie) NO 
NO NO NO 

NO NO NO 

NO NO NO 

1'0 NO NO 
NO NO NO 

NO NO NO 

1'0 NO Ie) 

NO NO NO 

NO NO NO 

NO II NO 

NO NO NO 
NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 

NO NO NO 
NO NO NO 

NO NO NO 

NO NO NO 
NO NO NO 

NO NO NO 
NO NO NO 

NO NJ NO 
NO NO NJ 
NO NO NO 
NO NO NO 

NO NO 1'0 
NO NO NO 

NO NO NJ 
NO NO NO 

NO NO NO 

NO NO NO 
NO NO NO 
NO '" ...... 

...-



PIIIL 

Lacldon 

MWAP3502 

MWAP3503 

MWAP3~ 

MWAP3~ 

MWAP2002 

MWAP2003 
MWAP2986 

MWAP2987 

FOOTNOTES: 

SamplllD 

11457528AGW 

Bo4 57525AGW 

9457521AGW 

11457522AGW 

11451523AGW 

9457526AGW 

11457527 AGW 

11457524AGW 

Ft. Richardson au D Slle 
Building 35-752 Cooling Pond Groundwater Sample Analytical Results 

Total Metals 

Anllyt.: menlc Barlum Cadmium Chromium Lead 

Mlthod: 7060 BOIOA BOIOA BOIOA 7421 
Data 

Lib Code Collected MRL: 5 5 3 5 2 

KB0480 15-003 12121194 5 129 NO 17 5 

K947974-005 12120194 52J 1480 8 ~02 112 

K94 71138-001 121111194 211 663 NO 206 ~8 

KII4 71138-002 12119194 34 722 NO 2211 53 

K94801 5-00 I 12120194 27 424 NO 117 26 

K94 7974-00 1 12120194 28J 781 NO 182 54 
KII4 7974-007 12120194 4BJ 2~5 NO 72 4-4 
KII4 7974-003 12120ro~ 27J 6(1.4 NO 154 52 

< • lelA than. An A tytIcal reporting limit he! been elevated du e to malilK Interference. or aample re'lulrln g dlluUon. 

J • Value 1. conlldered an eaUmale. 

Melt:Ury Nickel 

7~70 80lOA 

0.5 20 

NO 25 

1.8 546 
1,2 318 

U 345 
0,7 153 

1.11 200 

0.7 102 

1.1 229 

Selenium 

7740 

5 

<10 

<10 

<20 

NO 

<10 

NO 

NO 

NO 

Page I 

Sll~er 

BOIOA 

10 

NO 

<20 

NO 

NO 

NO 

NO 

NO 

NO 

a 
c 
o 
a 
o 
I\) 
01 
"-I 
"-I 
--L 



J 

~~pe Semple 10: ~575249MI 

Leb Code: K947753-001 

o.te Collected: 12/9~ 

Polychlorlnlt~ Biphenyl. (PCB., MRl 

EPA Method 3WllllOaO 

ArocIOI'1018 1 NO 

AAlclOI'1221 1 NO 

AAIcIor 1232 1 NO 

ArocIor 1242 1 NO 
ArodOl'1248 1 NO 
ArocIor 12M 1 750 

ArocIOI'I280 1 NO 

FOOTNOTES: . : Duplicale 01 pracedlrlg semple • 

Ft. RIchardson OU D Site 
BuildIng 35·752 Concrete Floor WIpe Sample AnalytIcal Results 

PCBs 

~575250MI 94575251 MI • 94575252MI ~575253MI 94575254MI 94575255MI 

K94 7753-002 K947753-003 K94 7753-DCJ.C K947753-005 K94 7753-006 K947753-007 

12/9~ 1219~ 12/9/94 1~ 12/9~ 1219~ 

NO NO NO NO NO NO 

NO NO NO NO NO NO 

NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
18 37 41 41 82 76 

NO NO a 24 14 NO 

NO • Non-del6cl.clet h method f1IparUng Ilmil (MRL), 

94575256MI 94575257MI 

K94 77 53-008 K94 7753-009 

12J!lJ9.4 1~ 

NO NO 

NO NO 

NO NO 
NO NO 
NO NO 
a 88 

NO NO 

94575258MI 

K947753--010 

1219194 

NO 

NO 

NO 
NO 
NO 
B4 

NO 

P8~e 1 

94575259MI 

K947753-011 

1219/94 

NO 

NO 

NO 
NO 
NO 
130 

NO 

o 
c 
o 
o 
o 
[\) 
01 

" " I\) 



Ilglwlpi Simple 10: 9oI575260MI 

lib Cod.: K94 77 53-012 

Olte Coilicled: 12mJ9.t 

Po Iych lorln,led B Ip h. ny II (PC BI) MRl 

EPA Method 3 MOIBO B 0 

ArodGl'1018 1 NO 
ArodGl'1221 1 NO 
ArodGl'I232 1 NO 
ArodGl' 12~2 1 NO 
ArodGl'12.8 1 NO 
Arodor12M 1 ~o 

ArodGl'I280 1 NO 

FOOTNOTES: ': Duplicate 01 prllcedlng 5amplli. 

.----. 

Ft. Richardson au D Site 
Building 35·752 Concrete Floor Wipe Sample Analytical Results 

PCBs 

94575261 MI • 90157 5262M I 9-457526JMI 9-4575264MI 94575265MI • 94575266MI 

K94 77 53-0 t 3 K9-47753-01 ~ K9oI775$.015 K94775$.016 K9o\ 77 5$.0 17 K9-47753-01 B 

1219/94 12mJ9.t 1219/94 1219/94 1219/94 12/9/94 

NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
19 J8 33 ~ 19 71 

NO 3 NO ~ 2 12 

NO • Non-dot.cled at the method ropor\lr.g IImll (MR l), 
ICUIOClCOt.lt.lONIRICtllFlNAl8IREPT .IJIl! slim 112FW XUjPC O. \Mpo 

94575267MI 9-4575268MI 

K94 7753-019 KIM 77 53-020 

12/9/94 12/9/94 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
l~O 71 
13 17 

94575269MI 

K94 77 53-02 t 

12/9/94 

NO 
NO 
NO 
NO 
NO 
580 

29 

. ....--....., 

PaQe2 

94575270MI 

K9~7753-022 

12/9/94 

NO 
NO 
NO 
NO 
NO 
120 

24 

41111'11 

o 
c 
o 
o o 
I\) 
<.n 
"-I 
(j 



Ilglwlpe Sample 10: 94575271MI 

Lab Code: K9-47753-023 

D.te Co lIee ted: 1219/94 

Polych lorln.led B Iph enyl. (PCB.) MRL 

EPA Method 3UOJeOaO 

ArodOf 1016 1 NO 
ArodOf 1221 1 NO 
Arodor 1232 1 NO 
Arodor 1242 1 NO 
Arodor 1248 1 NO 
Arodor 1254 1 63 

Arodor 1260 1 35 

FOOTNOTES: .; Duplicate of preceding IImpl., 

Ft. Richardson OU 0 Site 
Building 35-752 Concrete Floor Wipe Sample Analytical Results 

PCBs 

94575291MI 94575292MI 94575293MI 9457521>4 Ml • 1>4575295MI 94575296MI 

K94 7753-024 K9-47753-025 K9-47753-026 K9-47753-027 KI>47753-02B K1>4 7753-029 

1219J9.4 1219/94 1219/94 1219/94 1219194 12/9/94 

NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
NO NO NO NO NO NO 
22 140 810 160 82 9 

32 27 39 NO 8 NO 

NO • Non-delltClod .t the m.thod Itlpor1jng limit (MRL), 
< • La .. than, Anlll)1lcalltlportlng Ilmil hal boon ol.valO1i due 10 malr1x Intorfeltlncel or tample raqulring dllLJljon, 

,...-... 

!>45 75297M1 94575298MI 

K947753-030 KI>47753-031 

1219194 1219/94 

NO <5 

NO <5 

NO <5 

NO <5 

NO <5 

27 56 

10 31 

94575299MI 

K947753-032 

1219/94 

NO 
NO 
NO 
NO 
NO 
73 

24 
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Building 35-752 - Soil Boring Summary 

ENSR Field COE Permanent Date 
Designation Designation Completed 

SB-1 AP 3497 11/2/94 

SB-2 AP 3498 11/2/94 

SB-3 AP 3499 11/2/94 

SB-4 AP3S00 11/2/94 

SB-5 AP 3501 12/8/94 

MW-1 AP 3502 11/7/94 

MW-2 AP 3503 11/8/94 

MW-3 AP 3504 11/7/94 

BH-9 AP 3505 11/3/94 

BH-10 AP 3506 11/3/94 
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BORING LOG BORING NUMBER:AP-3497 
CLIENT: United States Army Corps of Engineers 

PROJECT NAME: Fort Richardson. Operable Unit D 

PROJECT LOCATION: Building 35-752 

JOB NUMBER: 9000-036 

LOGGED BY: J. Winkler APPROVED BY: S. Wing 

DRILLED BY: Hughes Drilling Co. 

METHOD: 4.25" 10 HSA 

FILENAME: AP3497 

.S 
l!> (f) 

c:i n.: 0 (f) 
>- '" --' Z I- CD C. <I; -- u --' 

BORING DEPTH (ttl: 20 

BORING DIAMETER (in): 6 

WELL DEPTH (tt): NA 

WELL DIAMETER (in): NA 

REFERENCE ELEVATION (ttl: 262.7 

CASING STICKUP (tt): NA 

FIELD PARTY: H. Kent 

SCREEN LENGTH (tt): NA 

SCREEN TYPE: NA 

SLOT SIZE (in): NA 

FIL TER PACK: NA 

DATE STARTED: 11-2-9-'1 

DA TE COMPLETED: 11-2-94 

NORTHING: 113156.78 

EASTING: 125670.72 

<0 
l"
I"
lO 
C\l 
a 
a 
o 
::::> 
o 

E: n.: n.: (f) u 
::E :;:: ::r: DESCRIPTION AND REMARKS WELL DIAGRAM 

::E 0 a.. .,,; <I; 0 <I; 
--' 0: (f) (f) ClJ a: 

l!> 

--' 
5 
(f) 

GW 
Medium orangish-brown SANOY GRAVEL (GW). coarse rounded to 
subangular gravel. fine to medium sand. slight coarse sand. dry. loose. no 
odor. 

same as above 

same as above 

Brownish-gray SANDY GrlAVEL (GW). medium to coarse subrounded 
gravel, fine sand. slight medium to coarse sand, slight silt, dry, loose. no 
odor. 

same as above 

( Drilling very hard. GRAVEL (GW) 

25 

. -... ' 

SW Medium gray SAND (SW). medium to coarse. slight fine sand. silt, gravel. 
very moist, loose, moderate to strong hydrocarbon odor. 

same as above. Very strong hydrocarbon odor, very moist. 

Medium brownish-gray SAND (SW). medium to coarse, slight fine sand and 
silt. some rounded medium gravel. bottom 2" angular to rounded gravel • 
saturated to wet. slight hydrocarbon odor 

2.7t--+_+_~_~~~~ _______________ -I 

Total depth = 20 teet 
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BORING LOG BORING NUMBER:AP-3498 
CLIENT: United States Army Corps of Engineers 

PROJECT NAME: Fort Richardsc _ 'Jperable Unit D 

BORING DEPTH (ft): 16 SCREEN LENGTH (tt): NA 

BORING DIAMETER (in): 6 SCREEN TYPE: NA J'-.. 
J'-.. 
J'-.. 
LO 
C\I 
a 
a 

" PROJECT LOCA nON: Building 35-752 

JOB NUMBER: 9000-036 

LOGGED BY: J. Winkler APPROVED BY: 

DRILLED BY: Hughes Drilling Co. 

METHOD: 4.25" 10 HSA 

FILENAME: AP349S 

.s (!) 

ci c..: E 0 
>- ----' z f-

(0 0. ...... .9- u c..: c..: IJ) I :::E: :::E: ::;:: 
0 0.. -« -« 0 a:: -« IJ) 

IJ) ----' 0: OJ (!) 

WELL DEPTH (ft): NA SLOT SIZE (in): NA 

WELL DIAMETER (in): NA FIL TER PACK: NA 

S. Wing REFERENCE ELEVATION (ft): 264.6 DATE STARTED: 11-2-94 

IJ) 
IJ) 

-« 
----' u 

= 0 
IJ) 

CASING STICKUP (tt): NA DA TE COMPLETED: 11-2-94 
o 
=> o FIELD PARTY: H. Kent NORTHING: 113116.16 

EASTING: 

DESCRIPTION AND REMARKS 

Dark brown SANDY GRAVEL (GW). medium sand, medium to coarse 
rounded gravel, slight fine sand and silt, moist, no odor. 

125711."12 

same as above, color change to medium orangish-brown at 3,S',increase 
in fine sand and silt 

Medium orangish-brown SANOY GRAVEL (GW), coarse rounded to 
subrounded gravel, fine to medium sand, some coarse sand with depth, 
moist, no odor. 

same as above 

Medium gray SAND (SW), medium to coarse, slight fine sand, silt, and 
medium gravel, very moist, loose, strong hydrocarbon odor. 

Medium gray SANDY GRAVEL (GW). coarse sand, subrounded to angular 
gravel, very strong hydrocarbon odor, sheen on sampler, very moist. 

Total depth '= 16 feet 

WELL DIAGRAM 



( 

( 

Page 1 ot 1 

BORING LOG BORING NUMBER:AP-3499 
CLIENT: United States Army Corps of Engineers 

PROJECT NAME: Fort Richardson. Operable Unit D 

PROJECT LOCA TION: Building 35-752 

JOB NUMBER: 9000-036 

LOGGED BY: J. Winkler APPROVED BY: S. Wing 

DRILLED BY: Hughes Drilling Co. 

METHOD: 4.25" ID HSA 

FILENAME: AP3499 

>-
:r: a: c:5 :c f- w Z f--

(f) 
(f) 
<;: 
-J 

BORING DEPTH (tt): 16 

BORING DIAMETER (in): 6 

WELL DEPTH (tt): NA 

WELL DIAMETER (in): NA 

REFERENCE ELEVATION (ft): 264.6 

CASING STICKUP (tt): NA 

FIELD PARTY: h. Kent 

SCREEN LENGTH (tt): NA 

SCREEN TYPE: NA 

SLOT SIZE (in): NA 

FIL TER PACK: NA 

DATE STARTED: 11-2-94 

DA TE COMPLETED: 11-2-94 

NORTHING: 113122.18 

EASTING: 125674.32 

co 
I'-
I'-
LO 
C\I 
a 
a 
o 
=> o 

[LOJ (') > c..: u 
w..!!:! z 0 :;:;: DESCRIPTION ANO REMARKS WELL DIAGRAM 

w u ;::: Ci « ...J w (f) 0 a: (f) 

GW 
Dark brown SANOY GRAVE!.. (GW). medium to coarse sand, medium to 
coarse rounded gravel, slight silt, moist, no odoL 

Medium orangish-bro ..... n SANOY SILT (5101), fine sand, slight medium sand 
and gravel, few pockets of light gray clay. some wood. moist 

same as above. clay ir.::reasing with depth and sand decreasing. 

Medium orangish-brown SAND (SW). medium to coarse sand. slight 
rounded gravel. very mOist, no odor. 

same as above, some silt. some gravel. moist to wet. 

same as above. soil gray, strong hydrocarbon odor. saturated 

Medium gray SAND (51'1), medium to coarse sand. some subrounded to 
angular gravel. saturated, strong hydrocarbon odor 

Total depth = 16 feet 
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BORING LOG BORING NUMBER:AP-3500 
CLIENT: United States Army Corps of Engineers 

PROJECT NAME: Fort Richardson. Operable Unit 0 

PROJECT LOCA TION: Building 35-752 

JOB NUMBER: 9000-036 

LOGGED BY: J. Winkler APPROVED BY: S. Wing 

DRILLED BY: Hughes Drilling Co. 

METHOD: 4.25" 10 HSA 

FILENAME: AP3500-

.~ 
~ UJ 

ci c..: 0 UJ >- E -' « z I- m 0. ...... u ...J 

BORING DEPTH (tt): 18 

BORING DIAMETER (in): 6 

WELL CEPTH (tt): NA 

WELL DIAMETER (in): NA 

REFERENCE ELEVATION (ttl: 262.5 

CASING STICKUP (It): NA 

FIELD PARTY: H. Kent 

SCREEN LENGTH (tt): NA 

SCREEN TYPE: N~ 

SLOT SIZE (in): NA 

FIL TER PACK: Nt.. 

DATE ST ARTED: 11-2-94 

DATE COMPLETED: 11-2-94 

NORTHING: 113153.19 

EASTING: 125735_07 

en r--. 
r--. 
U') 

C\I 
o 
o 
o 
::::> 
a 

.9: c..: c..: Ul U 
:::E: 3: I DESCRIPTION AND REMARKS WELL DIAGRAM 

:::E: « « Ul Ul 
0 
-' 
CD 

3 
4 
3 
3 
4 
3 
3 
2 
2 
4 
10 
11 
13 
14 
14 
7 
12 
17 
22 
10 
22 
25 
17 
31 
28 
27 
27 
33 
25 
28 
31 

Cl 
0.:: 

0- -' 
<>: 0 a:: UJ ~ 

GW 

SM 

Dark Drown SANOY GRAVEL (GW). fine to medium sand, medium to coarse 
rounded gravel, slight coarse sand and silt, very moist, no odor. 

Medium brown SANDY SILT /SIL TY SAND (SM), fine sand. slight gravel at 
top, clay at bottom, homogeneous, very moist to wet. moderate 

~""""'+-:G""W:-+7Ilydrocarbon (diesel?) odor 

SW 

Medium brownish-gray SANOY GRAVEL (GW). medium to coarse sand, 
slight fine sand, rounded to subrounded gravel, dry to mOiSt, no odor. 

same as above 

Medium gray SAND (SW), medium to coarse sand, some subrounded to 
angular gravel, very moist to wet. very strong hydrocarbon Odor. 

Medium orange-brown SAND (SW), medium to coarse sand. very moist. 
very strong hydrocarbon odor. 

Total depth = 18 fee! 
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BORING LOG BORING NUMBER:AP-3501 
CLIENT: U.s. Army Corps of Engineers 

PROJECT NAME: Fort Richard3~·. Operable Unit 0 

PROJECT LOCA nON: Building 35-752 

JOB NUMBER: 9000-036 

LOGGED BY: J. Winkler APPROVED BY: S. Wing 

DRILLED BY: Hughes Drilling 

METHOD: 4.25" ID HSA 

FILENAME: AP3S01 

.s >- c:i a..: 
;r: ;r: 0:; >-

I- w Z I- (0 
I-~ ...... > 

\Cl UJ - 0 UJ E .-l --a: 0. 
0. U .-l 

BORING DEPTH (ft): 15 SCREEN LENGTH (tt): NA 

BORING DIAMETER (in): 6 SCREEN TYPE: NA 

WELL DEPTH (tt): NA SLOT SIZE (in): NA 

WELL DIAMETER (in): NA FILTER PACK: NA 

REFERENCE ELEVA nON (ft): 262.4 DATE ST ARTEO: 12/8/95 

CASING STICKUP (tt): NA DA TE COMPLETED: 12/8/95 

FIELD PARTY: H. Kent NORTHING: 125620.33 

EASTING: 113126.81 

a 
to 
r--. 
LO 
C\I 
a 
a 
o 
:::J 
o 

c.. ID \Cl a..: a..: UJ - - u DESCRIPTION AND REMARKS WELL DIAGRAM w~ z 0 :r: :::E :;:; w u :::E 0 c.. .= 0 
.-l W "" --a: 0 - "" a: 'UJ UJ ----' c.. 0:; 0 

ill 
\Cl UJ 

·c GW 
Angle boring: deviated 45 degrees from vertical. beginning at grade rc?'( '. c level. 

'O( 
10 '. c 

SANOY GRAVEL, dark brown to black, fine to medium sandy gravel, 
medium to coarse gravel, saturated at 4 It bgs. 

O( 

5- O·c 
GRAVEL, sandy to coarse, medium to dark-brown, wet. no odors. -·.O( 

[0 . c 
O( 

O·c 
bO~ 

10~ O( -:0 .' 
·c 

.O( 
10. c 

~ 
'O( 

I Pc 
mO( 

15- -
Total measured depth = IS' Approximate true vertical depth = 10.6' 

20~ -

25~ -

30- -
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BORING LOG BORING NUMBER:AP-3502 
CLIENT: United States Army Corps of Engineers 

PROJECT NAME: Operable Unit D 

BORING DEPTH (It): 22 

BORING DIAMETER lin): 6 

WELL DEPTH (ft): 80 

WELL DIAMETER (in): 2 

SCREEN LENGTH (tt): 10 

SCREEN TYPE: Slotted PVC 

SLOT SIZE (in): 0.020 PROJECT LOCATION: Building 35-752 

JOB NUMBER: 9000-036 

LOGGED BY: J. Winkler APPROVED BY: S. Wing SURF ACE ELEVATION (tt): 261.3 

FIL TER PACK: 10-20 silica 

DATE STARTED: 11-7-94 

DRILLED BY: Hughes Orilling Co. 

METHOD: 4.25" ID HSA 

FILENAME: B752MW-l 

.s c::5 0: 
>-z E 

a. l-
E: 

20 

9 
17 
21 
20 
20 
25 
28 
22 
6 

24 
28 
24 

~ Vl 0 Vl -' « 
-' u 

TOP OF PVC ELEVATION (tt): 261.05 DATE COMPLETED: 1\-7-94 

FIELD PARTY: H. Kent NORTHING: 113150.70 

EASTING: 125618.86 

DESCRIPTION AND REMARKS 

Dark to medium brown SIL iY SAND (SM), fine sand, homomgeneous, very 
moist, slight natural (organic) odor. 

same as above 

WELL DIAGRAM 

same as above, grain size increasing with depth, very moist. no odor. ~ 

Medium brown SAND (SW), fine to medium with slight coarse sand, some 
interbedded gravel, some iron oxidation staining (orange), moist. no odor 

same as above 

0... 

lli 
same as above, saturated at IS' ~ 

h. 
a 

~~d ~ 

"" ~ 
0... 
a 
"" 
~ 
U) 

<." 

~-+--4-----------~--------------------------______ ~~ 
Total depth = 22 feet. 



( 

,
! 

,- . 

,-.. .. 

Page 1 of 1 

BORING LOG BORING NUMBER:AP-3503 
CLIENT: United states Army Corps of Engineers 

PROJECT NAME: Operable Unit D 

PROJECT LOCA nON: Building 35-752 

JOB NUMBER: 9000-036 

LOGGED BY: J. Winkler APPROVED BY: S. Wing 

DRILLED BY: Hughes Drilling Co. 

METHOD: 4.25" 10 HSA 

FILENAME: B752MW-2 

>- c:i ~ -~ -I 0:: >- EO 

~- I- W Z I- eo c. ...... C. > 

~ (f) 0 (f) --' <l: 
U --' 

BORING DEPTH (tt): 19 

BORING DIAMETER (in): 6 

WELL DE?TH (ft): 80 

WELL OIt-METER (in): 2 

SURFACE ELEVA nON (tt): 260.9 

SCREEN LENGTH (ft): 10 

SCREEN TYPE: Slotted PVC 

SLOT SIZE (in): 0.020 

FIL TER PACK: 10-20 silica 

DATE STARTED: 11-8-94 

TOP Or pvc ELEV:. nON (ft): 263.66 DATE COMPLETED: 11-8-9<: 

FIELD PARTY: H. Kent NORTHING: 

EASTING: 

C\I 
ex) 
f'-. 
LO 
C\I o 
o 
o 
::> 
o 

,,-(1) (!I 
~ ~ (f) - I u DESCRIPTION AND REMARKS WELL DIAGRAM w~ z 0 ::E: :;:: 

U ::E: --' W 0 n.. CJ « 0 ---' w (f) 
<l: --' a::: <l: 0 0:: (f) 0:: W (!I (f) 

r;::::::-r--, 1- 2 2.4 0' GW 
1 SANDY GRAVEL (GW), possible fill T T 
2 6.:: ...... , - 3 2.1 · · SM Med. brown SANOY SILT to SILTY SAND (SM), fine to medium sand, ~ 

CJ <l:: 3 · trace coarse rounded gravel. moist. no odor. :::,. l'J 
2 · • "'-• 0 t , - 2 2.2. • same as above, sand grain size increasing with depth, very moist, no "'" 3 • odor ::t 5- 3 · • CJ .-

f.!) 4 · , • 3 1.9 . •. e, SW <-... 

3 · .-- Med. brown SAND (SW), fine to medium with slight coarse sand, some silt, 

i 4 . ' . slight gravel, very moist, no odor . , I 4 1.9 · .. same as above, increase in gravel (6" gravel layer @8.5'). I-- . 
4 -'II •• I-- . 

:1-- .' 7 · ~ c:: ~.' ttl 10

1 I 6 1.1 .. e-, Med. brown SAND (SWl. fine to medium sand, subangular to rounded ttl 1-- .. ' I-· :.-. '- ~ 9 'i interbedded gravel, saturated @11', no odor. \.) 

f.!) .~ 16 '. ' .. 
...... ti I--23 · .. 0 .~ "<I: 

....... 
drill ahead -.J 0.. 7 . -.- f.!) .~. 

~ 37 · .. <0 

l "« 30 .. - .. 
tS 11) 
:::,. 

35 · " .. - 0.. 
15- ." ., 0 1-

"'" · .. t-- . . " .. ::t 1--' 
CJ ~ . · .. 11) 

.~ ..... 
"" ~., · ~. .-

-.t t;; .. 
---- ~ 

Total depth'" 19 feet 
20- -

25- -

30- -
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BORING LOG BORING NUMBER:AP~ 3504 
CLIENT: United states Army Corps of Engineers 

PROJECT NAME: Operable Unit: 

PROJECT LOCA TION: Building 35-752 

JOB NUMBER: 9000-036 

LOGGED BY: J. Winkler APPROVED BY: S. Wing 

DRILLED BY: Hughes Drilling Co. 

METHOD: 4.25" ID HSA 

FILENAME: B752MW-3 

e-
<l 
<l 

(OJ 
U) o 

-' 
U) 
-« 
-' 

BORING DEPTH (ttl: 24 

BORING DIAMETER (in): 6 

WELL DEPTH (It): 24 

WELL DIAMETER (in): 2 

SURF ACE ELEVA nON (tt): 261.6 

TOP OF PVC ELEVA TION (ft): 261.5.:1 

FIELD PARTY: H. Kent 

SCREEN LENGTH (It): 10 

SCREEN TYPE: Slotted pvC 

SLOT SIZE Un): 0.020 

FIL TER PACK: 10-20 Silica 

DATE STARTED: 11-7-94 

DATE COMPLETED: 11-7-94 

NORTHING: 113208.25 

EASnNG: 125603.48 

C') 
a:> ,.,... 
10 
C\J o 
o 
o 
::J 
o 

~ u DESCRIPTION AND REMARKS WELL DIAGRAM 

3 
4 
9 
10 
8 
14 
14 
20 
9 
14 
18 
22 
8 

24 
29 
27 
8 
16 
19 
25 
16 
12 
21 
26 

0 = 
SANDY GRAVEL (Gwl. possible FILL, bottom l' SILTY SAND (SM) 

Medium brown SILTY SAND (SM). line sand, homomgeneous, soil has 
orange tint (possible iron oxidation stainingl. dry, no odor. 

same as above 

Grayish brown to medium brown SANDY GRAVEL (GW), fine to medium 
sand, angular to subrounded gravel, dry, no odor. 

same as above, with slight orange staining (iron oxidation). 

same as above, gravel layer (4") 1211.5' 

same as above, with fine to coarse sand, abundant orange staining 
oxidation), dry, no odor. 

same as above, coarse sand increasing with depth. 

same as above. saturated at 16' 

Total depth = 24 leet 

t.l 
;,.. 
a.. 
a 
"r 

~ 
V) 

<-." 

t 

!iron 

<:: 
~ 
~ t3 f..-
a "( 

a.. 
~ ~ Q:J 

32 ;;; 
a.. 
<:::> .. 
15 
V) 

<-." 

.l.. 
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BORING LOG BORING NUMBER:AP-3505 
CLIENT: United States Army Corps of Engineers 

PROJECT NAME: Fort Richardson. Operable Unit 0 

PROJECT LOCA TION: Building 35-752 

JOB NUMBER: 9000-036 

LOGGED BY: J. Winkler APPROVED BY: S. Wing 

DRILLED BY: Hughes Drilling Co. 

METHOD: 4.25" IO HSA 

FILENAME: AP350S 

.s E 
Q. 

(J) 
(J) 
« 
...J 

BORING DEPTH (tt): 16 

BORING DIAMETER (in): 6 

WELL DEPTH (ft): NA 

WELL DIAMETER (in): NA 

REFERENCE ELEVATION (tt): 262.9 

CASING STICKUP (It): NA 

FIELD PARTY: H. Kent 

SCREEN LENGTH (ft): NA 

SCREEN TYPE: NA 

SLOT SIZE (in): NA 

FILTER PACK: NA 

DATE STARTED: 11-3-94 

DATE COMPLETED: 11-3-94 

NORTHING: 113175.73 

EASTING: 125783.00 

v 
~ 
LO 
C\I 
o 
o 
o 
::> 
o 

E: U DESCRIPTION AND REMARKS WELL DIAGRAM 
Cl ;::::! 

0 
(J) 

3 
3 
5 
4 
4 
6 
10 
6 
9 
13 
11 

Medium brown SANOY SILT to SILTY SAND (SM), fine sand. slight coarse 
rounded gravel. slight clay. mOiSt, no odor, top 1-1.5' FILL 

same as above 

same as above. increase in fine sand. 

Medium grayish-brown SAND (SP), fine to medium sand. with subangular 
to rounded gravel interbedded, moist. no odor. 

Medium orange-brown SANOY GRAVEL (GW), medium to coarse sand. 
angular subrounded gravel, very moist, no odor. 

same as above 

Total depth = 16 feet 
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BORING LOG BORING NUMBER:AP-3506 
CLIENT: United States Army Corps of Engineers 

PROJECT NAME: Fort Richardson, Operable Unit 0 

PROJECT LOCA TION: Building 35-752 

JOB NUMBER: 9000-036 

LOGGED BY: J. Winkler APPROVED BY: S. Wing 

DRILLED BY: Hughes Drilling Co. 

METHOD: .<1.25" IO HSA 

FILENAME: AP3506 

E 
a. 

~ en 0 
....J en 

« u ....J 

BORWG DEPTH (It): 16 

BORING DIAMi:TER (in): 6 

WELL DEPTH (tt): NA 

WELL OIAMEER (in): N!.. 

REFERENCE ELEVA TICN (ft): 263.3 

CASING STICKUP (ftl: NA 

FIELD PARTY: H. Kent 

SCREEN LENGTH (ft): NA 

SCREEN TYPE: NA 

SLOT SIZE (in): NA 

FIL TER PACK: NA 

DATE STARTED: 11-3-9.<1 

DA TE COMPLETED: 11-3-9.<1 

NORTHING: 113172.32 

EASTING: 125771.18 

U) 
CO 
t-
U) 
C\I 
o 
o 
o 
::::) 

o 

.3- U DESCRIPTION AND REMARKS WELL DIAGRAM 

5 
10 
18 
6 
6 
11 
16 
18 
9 
18 
15 
13 
9 
10 
10 
13 

16 
24 
28 
24 

Cl = 

sw 

Medium brown SANOY SILT to SILTY SAND (SM), fine sand. slight coarse 
rounded gravel, slight clay. moist, no odor. top j' FILL 

Medium grayish-brown SAND (Srn fine to mediur;] sand, with interbedded 
subangular to rounded gravel, mOist. no odor. 

same as above 

Medium orange-brown SANOY GRAV:::' (Gri). mec,um to coarse sand. 
angular subrounded gravel, very rna,s:. no odor. 

same as above 

Medium gray SAND (SW), medium to coarse, no ooor. 

Total depth = 16 feet 
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DEPARTMENT OF THE ARMY 

North PlJcific Division 
u.s. A~ Engineer Oistrict AlasklJ 

EXPLORATION LOG 
Hole Nurtler 

Field BH-12 

I ~rV'JC"":'· .t...;. ..... ..l. ..... ~~t,."I1', .c\, ..... 

UST REMEDIATION ISh"t 1 ~ 1 

Location Coordinates 

Northing 113,158 ElJsting 125,665 

Dri II ing Agency LXXXJ Corps of Engineers 

r-------t Other Alaska District 
',Name of Driller I~eather 

(0 

ro PennanentAP-2982 K. Mitchell I overcast, 60· 
"f'-. I I IDePth To IDepth Ori lled lrotal Depth Type ot HoLe 

"'--""Test Pit I xxx I Auger Hole 0.0 2.(.0 2,(.0 

• Gr~ater 
NU1'Der of S~Les I Type of s~tes jDeptn to Date 

.( Grab .and Dr~ve 16.0 21 August 1990 
TOp of .HoLe Inspector IChief. Solls Section Chief. GeotechniclJl Brandl 
ElevatlOr1 T. Reed J. Raychel o. Thomas 26.2.20 
Depth 
in Feet 

% I I SoH I 
~ater Samole Legend ,Classification 

Max I 
Size Oescript;OrI and Remarks 

- rave!, coarse to t1ne 
- ~d -

- f3" ~rown moist, round,d 

-
: i 
- I I. 
- l' ~C-GM~il t v£ C~ayey ji4" 5 6%Gr 27%~a 1. 7%F111es F2 

5-- ~RAVE W1t~ Sand brown m01st, round~d 
- ~ ~nd Cobbles qravei£ coarse to t1ne 
- ~and, L=22, PI="! BNu<l : I * 1./14/11 

T -~r - - - - - - - - - -l- [S:G-r -30:s-a -S~-F' -ll. -8 -8-1 -
·2· ... : GW ~.ll-Graded GRAVEW" ~.. ." ... T 

10-- ,,'.,:.... ~1th Sand ray to brown, m01st, . 
- f--- uba.nqular grave).....I. medium - ro coarse sand, ~u=O 
- *23/49/52 -

15~ 7~-GMliI'11-G+aded GRAVEI,2" IS3%Gr;38%Sa;9%FineS 51 
~1th s~lt and san~ brown to graYi wet~i 

---v- coarse sand, HNU=2.0 
~ t I -rounded qrave mea um to 

- = -- . - ----
20----

-
- --

I *14/23/29 

I 
I 

~ GM §ilty GRAVEL with t1~1t~4%Gr 41%Sa 15%Fines F2 
~and brown wet rounded 

graveiL.medium to coarse 
sand, l1.NU=O 
I 
I 
I 

*16/12/.14 

HBottom of hole 2~.0 
-F===f==F=~=========:=:;::=lEl evati on 238.2 

I brO\lndwater el.ev. ?-t 6,2 
est~mated dur1ng dr1ll~ng 

-
25-

-
---------

30-

I I • 
~Number of blow~ to dr1ve 
a 2.5" I.D. sp11t spoon 
s~pler each ell 1nct"ement 
w~th a 300-pound hammer 
falling' 30" 

~onit9ring well installed 
~see ~nst~llat1on log) 

IHole NUJi:>er 
"''D_,) 00') 

U? 
C\J 
o 
o 
o 
:::::> 
o 

---------------t'1eZOme1:er 
....... -. or,.. ,,---



u.s. ArtrrI tOglOeo:L ~ , ..... _. 

l(lrlll109 Agenc~ • __ 

INSTALLATION LOG r----"10ther Alaska District 
Hole N~r !Name ot Driller IWeather 
FieldBH~12 Pennan«ltAP-2982I K. Kitchell i OVercast, 60. / 
Type of Nole L-.J /oeptn To joet:ltn Ori lle<l lTOUi ~ttr 

I ,Test Pit I:XXXlAuger Hole 0.0 24.0 24.0 
She an:; Type of Bit IElevatlon UCCLlMSL 'T)'l:le of E~ipnent 

.. 1~''. Hollow stem tDatUll r--I I Acker Soil Max 

CrQU"o;lwater 
NUll:ler of S~les I Type of S~les loeptn to 1 Date 

. _. 0 16.0 21 August 1990 
!ep of:Kole !lnspeetor jOliet. Soils Section /Chiet. CeoteeMial Brll'lCft 
Elev262. 20 T. Reed J. Raychel D. Thomas 

.-:j +:2.8'- 1--:<---
....J I ! 

~_I TOP OF +1.:3'- I r-~:---
6- X 6-
LOcnNc; CASING 

F'RIc:'ION CAP. 

OUD 0025787 

~ PVC PIPE i I' 
O~I~' --------------------~l--il II--i·---------------~-·--·---·-----
3 I 11_ 
-j 1 I I 
1 ::::= ; t-
-:J ::~~;" .': 1·1 
-.J .;,.:;; .~":; 

l~ 9.~·- II If-
-j 11.0'- !!' j 

~ I I I<-!-
~ - I, • 

-t ::'4.:3'- ~ 
15- i i - i 

EXISTING SANO .. 
CAAVl:L 

3~SI~ PE~S 

:5.6' x 2~ PVC 
?IP~ 

- i -,; 
- I -. <- C~ SAND 

- I -I' - ! -. I 

i ! i ~ L:-- .. =.!;. X .( ~ .. O. D. X 
-, I -! I 10' PVC l'REPACKED :23 I . - I-

, - t~ 

j !I. ~I·· -y- 21.8', 8/2!/90 
_-1 =- I -, 1-<-- =;"VE!S 

3 ~I 
. Ii.-~!:I __ .;" PVC END CAP 

( 

( 
.. 

l 

project FT RIClIARDSON, AX I Hole NUlb'· 

~U~S~T~REME~~~DIA~T=I~O~N __________ ~ __ ~p:~~_3~ 

_L_-_-_-.......; .. :..:<o4.<=.:: ... .u:.~. u~~:!~~.L:.:· J.~v~n~ _____ ..l~ .n.~-&. ':I a ~ k 
Piezomete --. .. ~~-~--

~P-29B4 

J 

I 

j 
I 



~( , 

( 

DEPARTMENT OF THE ARMY ... ~-~~ - - ---------..-~-- .. ·I --_. 

i ShHt 1 ot 1 I UBT REMEDIATION 
No~th Pacific Division Location Coordinates 

U.S. Anay Engineer Oist~ict Alaska Northing 113,158 fasting 125,767 
Dri II ing Agency I XXX Corps of Engi~rs 

EXPLORATION LOG r-----. Othe~ Alaska District 
Hole N~r IName of Driller I~eather 
Field BH-13 PennanentAP-2983 K. Mitchell Overcast, 6S· 
Type of Hole IDepth To lDepth Ori lled ITOUl Depth 

r-!Test PH rrxxlAUge~ Hole 0.0 2'.0 24.0 
rsiZe iIid Type of Sit' Elevation lXXX.JI'!SL IType of eQ.ji~t 

.12 11 Hollow stem OltuR fl. Acker Soil Max 

• Groundwater . Nuar of S~les IType of SaIq)les IDeptn to Oate 

4 Grab and Dr~ve 17.0 21 August 1990 
. e--- rnspe<:tor /Chief, Soils Section Chief, Geotecnnical BrWlCh 

Elev262.70 T. Reed I J. Raychel D. Thoaas 
DePth _. X'" ~- SOil - Max I . . . 
in Feet ~ater Sample Legend Classifieation Size Deseriptiorl and Remarks 

'::';:' 

-------
--

5--
-
---- ----

10--
----

-
-
--
-

15--
-
--

~ 

:{1.' . .-:::' GP-GMIPoorl y Gt'aded. 
··0.·. ~RAVEL w1th s11t 
~ Sand, and cobble~ 

~ 

~II prown mois~, rounded 
Frave1J __ med~um to coarse I and, .... u=o 

I 
3~1Ir70%Gr 24%~a 6%Fines 51 

brown m01s~, rounded 
grave1L._med~um to coarse 
~and .tU'4u=o 

:·,?::':,.:,·GP-GM!?oorly G+aded. 4" 
.. ,::::' .... ::.. ~RAVEL w1th S1lt, 

l
' *10/18/19 

7%Gr 46%~a 7%Fines Sl~ 
prown

1 
mo~s~, rounded { 

~ sand, and CODbles 

r
rave k •• med1um to coar~ 
and. ~u=O 

, *33/34/45 

I 

~ 

·.~.::r~ GW 
I 

~~ll-Graded GRAVELS" :61%Gr 36%Sa 3%F:j.nes PFS 
~1th Sand and prown

1 
wet~.sem1-rounded 10;:';;·;······ .. 

. ana .tU'4u=O 
--V-r- -

~obbles 'frave J __ meQ1um to coarse 
, *11/28/39 

-------------~------------I - -: 
-
-
-- 1

0 "4:' .. : .. SP 
20---

-
----
-

~QorlY Graded SAND 11 
~1th Gravel and 
~obbles 

lS%Gr SO%Sa s%Fines NFS 

;
rown wet, rounded. 

. rave1 .... _.f~n,e to coarse 
and l1liu=7 
I' *19/30/24 

I 
- ~~ottom of hole 2'.0 
_-1===i===F===P============l~leva tion 238.7 

25-- Gro~ndwater elev. ?45,7 
: fst~matea dur1ng dr1ll~nq 

- ~N~er of blovs to drive 
- ,:1 2~" I. D. spl~ t spoon 

-- s.,mpler each 6" increme.,.. .... 
- w1th a 300-pound hammet 
- tfallinq 30" \ 

301-= ~onit9rinq wel+ installed 
Ksee 1nstAllat10n log) 

Pr-OJect FT RICHARDSON, AX IHOle Nuze.er 
UST REMEDIATION AP-2983 
~---~~~~~-----~--Piezomete 

ex:> 
ex:> ,..... 
U) 
C\J 
o 
o 
o 
:J 
o 



07 THE ARKY 

-.rtft '.efftc Division 
U.S. Ar-y Engineer District ALasEa 

INSTALLATION LOG 

Hole IIUlCer 

Field BH-13 
Type of Hole 

t Pit 

Sin and Type of ait 

12" Hollow stem 
MUlEleI' 01 s.q,lcs 

o 
Type ot ~les 

+2.2'
't'OP or +1.!5 ,
pVc PIPE 

"'.2'-

1~ 9.7'-

15 

I _!!!_ 
....::J : 

~ 
---:1 

I 

11.2'-
ll."", 9/26/90 

1).1'-

23.1'-
24.0'-

Prol~t FT RIC.l:iAR.DSQtt, AK 
OST REHEDIATION 
Location Coordirwtn 

Morthin9 113 1S8 
Ori L l ing Agency 

Other 

~t 2 01 0 

Overcast 65· 

<--

<---
.§IIi 
~ =-.... 
~ 
.::~ 
.~~-
.4f 

~:r~ 

"' 
1< __ 

Date 

Total Depth 

24.0 

22 August 199 .. ;,.' 
Chiet, Geotecnnical ar-.D, 

D. ThOlL&S 

C.L.""" 

ZXISl'INC SANO • 
GRAVEL 

15.)' X 2" PVC: 
PIP!: 

BEN"l'OHltt sunut"t 

QUO 0025789 

<- -- 2" !.:l. X 4.2" 0.0. X 
10' PVC: PREPACKED 
Wl:U- SCREDi 

1<- 12" -,.1 

PrOject FT RICHARDSON, AK Hole .~r 
UST REMEDIATION AP-2983 

l.....",;;..;;;..;~===:..:.:..:..==-:.:::..:.:~ _____ --.JL-_n .. ............ __ ... _ 



( 

,-----------------------------~~----~~~~~~~~--~~--~--Piezometer 
Project FT RICHARDSON, AK I 

DEPARTMENT OF THE ARMY 

North Pacific Division 
U.S. Anny Engineer District Alaska 

EXPLORATION LOG 

OST REMEDIATION She-et 1. Of 1. 
Location COQrai~tes 

Narth ing 11.3,1.18 fasting 125,767 
Or; II ing Agency 

~Other 

l XXX I Corps cf Engi~t"S 

Alaska District 
Hole Nurber Name of Driller /Io'eatl'ler 

Field BR-14 i>ermanent AP-2 984 K. Hi tchell Overcast, 6S· 
Type of Nole i J ioeptf'l To IDePtn Drilled ITOUI. Depth 

.-.r=tTest pit ! XXX IAuger Hole 0.0 19.0 19.0 
SiZe and TyPe of Bit IElevation LXXX.J~SL l'Type 01 Equipne1"1t 

12" Hollow stem DauB r--l Acker Soil Max 

GrOI..hJ",ater Number of Samples IType of Samples IDePth to r Date 

4 Drive 14.022 August 1990 

Elevlltlon 
~op ot .Hole Inspector IChief. Soils Sectlon IChief, Geotecnnical Branch 

259.50 T. Reed _~. R~ychel D. Thomas 
Depth 
in Feet 

---

X Soi I I 
\Jeter Samcle. Legend Classification 

-- --

-
20-

----- ---
-

25--
-
-
---

30~ 

52%Gr 37%Sa 11%Fines f1 
brown, wet qrave!J~_med1um 
~o coarse sand, HNU=O 

*9/18/25 

Bottom.of hole 19.0 
Elevat10n 240.5 

bro~ndwater elev. ~4St5 
est1mated dur1ng drl.ll1ng 
I • 
~Number of blow~ to dr1ve 
a 2.5" I.D. Spl1,\: spoon 
s9-1Itpler each 011 1ncrement 
~1th a 300-pound hammer 
~alling 30 n 
I 
MonitQrinq well installed 
(see 1nstallat10n log) 

IHole N\.IIt:ler 
1.P-2984 

I 

o 
R? 
It) 
C\1 
o 
o 
o 
~ 
o 



DEPARTMENT OF lh~ ~~~~ 
. VST REMED1A'U .. uL'"t 

North Pacific Division 
U.S. Army Engineer District Alas~a Ilocatlon Coordinates 

Northin.. 1.1. ~ 311. EastIn.. 125,767 

INSTALLATION LOG 
L~iCorpS of Engineers 

Alaska District 
Hole Number IName of Driller lweatner 
FicldBlI-14 PennanenrAP-2984 I K. Mitchell Overcast, 65·' 1(' 
T'(!:Ie of Hole _ IDepth To jDepth Drilled ITotalOePth _ 

I .Test pit :--XXXIAuqer Itole I 0.0 19 .. 0 1.9.0 
Size an:! Type of Bit IElevatlon ~~Sl ,Type of EQUi~nt 

1.2" Hollow stem ,DatUll I , I Acker Soil Max 

Gr0lJl1CW3ter Nl.IICflr of SaIq)Le5 I Type of S~les lDeptn to ! D~te 
, , 0 14 .. 0 ,22 August 1990 

Iop ot,Kole I Inspector ,'Chier, Soils Section IChief, Geotecnnical BrW1Cll 

~l~"2~9. so. T. Reed J. Raychel D. Thomas 

OUD 0025791 

-<----
1 i 
; ---. <:----
: I .: 

-' TOP OF ~l. 7'-
- pVC PIP!: 

6'" X 6" 
LOClCINC CASING 

C.:'.-

: i " 0------------------------------;1 ---------------------------- I <- tX:S1'ING SAND , --: , iiI' CRAVEl. 

.~ '~l 

I 

-::l 

~5~ ..... . 
-= I -

I 

.J 
....J 

5.2'-

6.7'-

8.S'-

111.5'
u.s'-

-.f; I:':~<_ 
~ ~ 
f-'~ l< __ __ 
- :-~... - ~-~~ 

I I-
I I I 
i I I 

10' X :" pvc 
PIPE 

BENTONITE PEtLr:S 

Wi I : : <--- C:..o.N SAND 

! - [ 
- 1<-,i_I i 

. -=- !~ 
2~ I.~. X 4.=" C.O. X 
10' ?'IC PREPAClCEO 
;;-tt.:. SCREDi 

= I <-- C\VJ: IN 

I 
i 
\ 

~ .. 

PrOject FT RICHARDSON, AK I Hole Hl..IIOtr 
UST REMEDIATION AP-298~ 

'---------.;-..:..:.........;;......~-------'---'P" "..,.,.. ... "" +- "" ~ 



( 
"' 

UST REMEDIATION IShHt 1 Of 1 

North Pacific Division 
u.s. A~ Engineer District Alas~a 

Location Coordinates 
Northing 113,086 Easting ~25 , 7 ~B 

EXPLORATION LOG 
Dri lling Agency 

~Other 

LXXXJ Corps Of Engineers 

Alaska District 
Hole Number Name of Driller I~eather 

FieldBH-~5 Permanent AP-298S K. Mitchell 1 Light rain, 6S· 
Type of Hole L.-J IDePth To iDepth Drilled ITOUl Dej)th 

( fTest Pit ~aaflAuger Hole 0 • 0 t 14 .. 0 14.0 
She and Type of Bit Ele"luion IXXX IHSL IT~ of Equipnent 

12" Hollow stem DatUII '. Acker soil Max 
Number of S~le~ 

2 l
T~ of S~les 

Drive I
DePth to 
Crcxr.c:i'water 
10.5 

Date 
23 August 1990 

J;op Of .1t0le Inspector 

Elev2~;. 20 T. Reed 
Depth X Soi l 

[

Chief, Soils Section 
~. Raychel 

Max 

Chief, Geotecnnical Branch 
0 .. Thomas 

in Feet l./ater Saq)le Legend CLassification Site Description and Remarks 

---
- f- -

-----
5-

----- ~-----
10-- t---V -- = ---

-
-
-

15----- . - ----
20---

-
--
---
-

25------
-
-
-
-

30-

~rownl moist silt with ,~ 
~rave , HNu=O at 21 dept~ 

~-~------------~------------

R~ll-Graded GRAVEL~" 
~l.th Sand 

~S%Gr 30%Sa S%Fin~s PFS 
prown to gray m01s~, 
~ounded qravel~ med1um to 
Foarse sand, ~u=O 

*6/26/34 

f--~------------~--- -----

tpQorly Graded SANDf4n ~3%Gr 62%Sa S%Fines S2. 
!1th Gravel and ~rown to gray, wet, o( 
~obbles ~ubrounded gravebJ __ med1 

r
o coarse sand, ~u=O 

*12/37/37 

Bottom of hole 14.0 

~
levation 243.2 

ro~ndwater e!ev. ?46,7 
st1mated durl.ng dr1ll1ng 

~
N~er of blovs to drive 

2'SH 1.0 .. spll.t. S OOD 
;;unpler each 6" 1Dgrement 

w1th a 300-pound hammer 
falling 30" 
~onit9ring well installed 
(see 1nst~llatl.on well) 

C\I 
en 
I'-
LO 
C\I 
a 
a 
o 
=:> 
o 

PrOject FT RICHARDSON, AX IHOle Nlftber 
UST REMEDIATION AP-2985 

'-------.;;..;==:.=...::==-==.::.:..........-----...L.-pi e zome ter 



UST R.E.M..EDIAl:.,i..ul'< 

North Pacific Division Loc:atton COOrdinates 

U.S. Army Engineer District Alasla Nortrdng 1~3 ~ 086 El$ti l"l9 125,71.8 
Dri II in; Agen:y I XXX I COf"?$ of EngIneers 

INSTALlATION LOG ~Other Alaska District 
Hole IiIUlltler Name ot Driller Iweatner 

~f_i_el_d~B~H~-_1~S~ _____ ~_e~ ______ t~A~Pr-_2~9~8~S~~X~.~M~i_t~c~h~e~1~1~ __ ~~L~i~,g~:h~t~r~a=i~n~,~6~5~· ____ -#r 
Type of Kole ""'--"" !oeptn To loeptn Drilled potal Depth 

1 -,Test Pit I XXX I Auger Hole 0.0 1<1.0 L 14.0 
Size and Type of Bit JElevattOl'\ lJQCC.jMSL I Type of Equip-nenc 

12" Rollow stem D.tUII , ! Acker Soil Max 

(ir~ter 
HUlCer of ~l" IT)'pe of S~lU IDe?tn to IDue 

o 10.S 23 August 1990 
~~~~i:le I Inspector jChief. Soils Section I Chief. Geotecnn;cal Irancft 

257.20 IT. Reed I J. Raychel D. Thomas 

"i 
OUD 0025793 

3 
j , 
-t 

-1 
10--; 

-' --------

1 
'j 
~ ---, 

25-3 

+3.3'-

TOP OF +2.3'
PVC PIn 

1.0'-

14.0'-
14.3'-

~< 

n<L---r-___ ~ __ ~_O_M_~ _______ ___ 
_ G.L.-. 

<- t:XrSTING SAllO , 

II 1-- =In PELlnS 

L~ 

- <-- 2· I.~. X 4.2- 0.0. X 
10' PVC PREPACltEO 
Io(EIL SCltEDC 

- f<- CAn IN 

, 
! 
\ 

PrOject FT RICl!ARDSON, AX l Hole Nurt>er 

I...U....;S~T~RE=HE:::::::=D-=I::.:A:.:T~I:..:::O:.:.N~ _____ ---J'--~p:3!!: .. ,., 
-C"..L.c:r .... - •• - __ ~_ 



DEPARTMENT OF THE ARMY 
Project FT RICHARDSON, AX 
UST REMEDIATION I 

Piesomete'" 

Sh~t 1. of 1. 

~orth Pacific Division Location Coordinues 

u.s. Army Engineer District Alaska Northing 1.1.3,1.1.3 Easting 1.25,71.5 
Drilling Agency LXXX I Corps of El1!iineer 

EXPLORATION LOG I Other Alaska District 
Hal e HUlCer I Name of Dri II er l~'e'ther 
Field BR-1.6 PennanentAP-2986 K. Mitchell overcast, 60· 
Type at Hole l--...; IO~tl'l TQ ~Ot?th Drilled ITotll Depth 

!'"ITest Pit rxxxlAUger Hole 0.0 I 1.9.0 19.0 
Size a~ Type at Bit lEleVUiQrl iXXX,jIiSL I Type of EoulI:ment 

1.2" Hollow Stem OUU!! r-I Acker Soil Max 

GrOU1ClWater Huti:Jer of S~les I Type. of Saa~lles IO~tl'l to Date 

3 Dr~ve 14.0 23 August 1.990 

Elevation 
lOp or .KOle Inspector lChiet, Soils Section Chief, Geotechnical Sranc:tJ 

2S9.20 T. Reed J. Raycbel D. Thomas 
Depth 
in Feet 

X Soil I 
Yater S~~e Legend ClassificatiOl'l 

----
-~ ----

-
5-

-
--------

1.0-
----

- -
-
-r--V-+----1 
- :; 3:.:-" ~W-GMH~ll-G+aded GRAVEL2" 51%Gr 43%Sa 6%Fines S1 

15- '-:'. - W1 th 511 t and Sand brown to gray! wet~. 
- 'anqular qrave J. mea1llm to 
- roarse sand, H~u=O 
- *19/22/22 - . 

-= I 
-

20-
--
--- -
-
-

25~ -
--------

30-

Bottom of hole 1.9.0 
rlevation 240.2 

bro~ndwater e+ev. ~45,2 
~stl.mateQ durl.ng dr1lll.ng 

~Number of blow~ to drive 
"" 2.5" I.D. sp11~ spoon 
s~oler each en 1ncrement 
~1th a 300-pound hammer 
~alling 3D" 
I 
Monitoring wel~ installed 
(see 1nstallat10n log) 

I Project FT RICHARDSON AK 
l"~~ b~v~nT~~T~U ' I Hole H\.IIber 

AP-2986 

-.;t 
0) 
r--. 
l!) 
C\I 
o o 
o 
:::::> 
o 



North Pacific Division Locat1on CoorOlnates 

U.S. Army Engineer District Alaska North in<; 113 , 113 East 109 125,. 71.5 
oril ting Agency l XXX I Corps at engi~rs 

TN'~TALLATION LOG • Other Alaska District 
Hal e NUItler Wildie of Ori It er I \'/C'at"er 

Fiel'dBB-16 PennanentAP-2986 K. Mitchell Overcast, 60· 
Type of Hole L---..J IDeptn To IOe1)tn Ori lled I Total Depth· 

-l ·Test Pit f"VVV'iAuger Hole 0.0 I 19.0 19. Or 
Size and TyPe of Bit IElevatlon txXX..l~Sl I Type ct Equll:ment 

1.2" Hollow stem DatUli r----l Acker Soil Max 

Grou-oawater H!.IICer of S~tes ITYJ)e. ot Sall~Hes IDeptn to I Date 

_.. 0 14.0 23 August 1990 
lOp OT ./jote !lnspeCtOr jOliet, Soils seCtion IChief, Geotecnnic.al Bran:::n 
Elevi59. 2 D.. IT. Reed J. Raychel D. Thom.as 

-! --I ! +2.7'-

~ TOP OF +1., '
pvCP!P! 

OUD 0025795 

r--i< 
i~i--- nnu:AtlEO CAP 

o~----------------------------
Il i I !r--______ C ._L_.-__ _ 

"I -
l~ 

lSI 
i -I 
'I 

25--' 

-'.6'-

8.7'-

18."-
1.9.0'-

I Ii j-
III I-
1 <-I-
I i 
~ I 

I 1 ! I 
,.----., <-

i i - J ! 
! i 
i ! 
r i 
i I 
)<_1_ 
i i 

-1 
i· 

-I 
I' 

E:XIS":ING SAND • 
CRA~ 

10' X ..... PVC 
PIP!: 

:- I.D. X 4.~~ 0.0. X 
!.:l' PVC PREPAcKtD 
.,,"tt.:.. scREEN 

I 
I- ::- aVE IN 
i 

j<- 12" ->1 

/?rOJt:et FT RICHARDSON, AK IHole MUlt)er 

~U~S_T~R~E~H=E~D~I~A~T~I~O~N~ _________ ~ __ ~::!!!~, 

• 

". 



/ 
\ 

(--

DEPARTMENT OF THE ARMY 
~:-Ole..: .. .: ...... .1'\,. __ ..-..c ..... __ __ . 

l$h~'t 1 Of .... i UST REMEDIATION 

North Pacific Division Location Coo~dinates 

U.S. Army Engineer District A~aska Northing 11.3,123 lOuting ,125,664 
Or) 11 ifl9 Agency . I XXX Corps of Engineers 

EXPLORATION LOG , Other Alaska District 
Hole MurDer Name of DrilLer I \leather 

Field BH-17 Permanent AP-2987 K. Mitchell Overcast, 60· 
Type of HoLe i iDepth To iOe'l)th D~llled ITotal Depth 

I !Test Pit I rx:x !Auger Hole l 0.0 J 19.0 19.0 
SiZe and Type at Bit Elevation IXXX IMSL IType of EquiJ;:ment 

12" Hollow stem OatUII II Acker Soil Max 

• GrQU'W:jvater 
MlJI'ber Qf Siq)les IType of Saq:lles loeptl1 to one 

3 Grab and Dr~ve 13.5 24 August 1990 
lOP of ,rIOle - InspectQr- IChief, Soils Sect jon Chief, Geotecnnical Br.-ch 
Elev260. 10 T. Reed J. Raychel D. Thomas 

Soil Depth 
in Feet Water. Samele Legend Classification 

-----------
5----------

10-----

Ii~ll-Graded GRAVELp" 
ri1th Sand. 

66%Gr 29%Sa S%Fines St 

i:rav, wet, ~u~rounded 
ra~elJ_.med~um to coar 
and ~U=O 

, *13/23/20 

--- r-~--------------------------
-r-V-
- ; 1"'---1 
- -:3-::-: SP 

lS- _ :~,_,:::-: 
---
- ----
-

20---
-
---
-
--

25-------
-
-
-

30-

~QorlY Graded SAND6" 43%Gr 53%Sa 4%Fines NFB 
w1th Gravel and ~1ray, wet, +ounded 
~obbles ra~elJ_.med1um to coarse 

and lU'CU=O 
, *12/25/59 

Bottom of hole 19.0 

~
levation 241 .. 1. 

ro~ndwater e~ev. Z46,6 
st1mated dur~ng dr1ll~ng 
lN~er of blovs to drive b. 2"2" I.D. spl~t spoon 
15~p-ler each 6" increment 
~1tb a 300-pound hammer 
~alling 30" 
~onitQrinq well installed 
(see 1nstallat1on log) 

(D 

0> r-... 
11) 
C\I 
a 
a 
o 
::J 
o 

Project FT RICHARDSON, AK IHole NUlDer 
UST REMEDIATION AP-2987 

'------==.::~::...;;;;..;;....::..------....... -Piezometer 
._ .... _- .a....n..Jo. .... \.J..... , --- - - - - 1 f ----___ -.1_._ ... " ---__ .... __ 



IS_----------------:-:-----:-:=---=:==::-::::-=-::-:-:::--"""':'"-----p i e z om e t er 
l;>roJI:!;t FT RICHARDSON, AK 

DEPARTMENT OF THE ARMY - US REMEDIATION I Sheet 2 Of 0 I 
Hort" Pacific Division LocatIon toorainat~ 

U.S. Army EngIneer District Ala$~a 1I0rtning 113 123 
Dri II iog Agency 

INSTALLATION LOG Other Al 
Hole NUlJ;)er 
field BH-17 IHame of Driller 

Pef1Mnent AP-2 987 K. Mi tehell 
Type of Hole 

Pit 
Size ana Type of Bit 

12" Hollow stem 
NumDer of Samples 

o 
Type at SaaIlleS 

---. 
I ..., . 

-; 

o 

..., 

15-:: 

......, 

I -....: 

25-

TOP 01" ·1.3 ,
PVC PIPE 

1.0'-

3.,'-

4."-

8.8'-

!B.S'-
19.1'-

To 

0.0 
IDeptn Drilled 
. 19.0 

Type of Equlpnet\t 
Acker Soil Max 

DlIte 

Total tl~th 

19.0 

ef, Geotecnnical Branch 
O. Thomas 

QUO 0025797 

n< 
n~---

'I II G.L.-. I -<.---,_---
EXISTINC SAND , 

I -I CRAV!:L 

~ 8tNTOKITt PELLr:S 

~ ~I -.-.. ~-

It-
8EN'l"OKltt SUJiUlY 

<- - 10' X 2" PVC 
PIPE 

~. 1.0. X 4.~· 0.0. X 
10' PVC PREPAcao 
lO£U. SCREEN 

CAV!: IN 

4" PVC ESO CAP 

PrOject FT RICHARDSON, AK 
nST RF~~:;T~.,!,~0lJ 

( 

.. 
\ 
'.-

I
Hole NUlCer 

A~-2987 , 
- ----~--~-~--



86L9GOO ana 

WELL CAP ---------...'c;;===T=I 

4 - fl" -OIAt.!E'lER 
CR"'VEL PAD 

BENTONITE --------.,. 

2-INCH-DIM,jElER SCII(DULC 
40 pvc CASING 

40- 50 MESIi SILICA 
S"'NO nlTER PACK 

2-INCH-l.D. ~ J.6J-INCH-O.D. 
PRE-PACKED O.OOB-SLOT pvc 
WELL SCREEN CONTAINING 
4D ~ 60 MESH SILICA SAND 

BonDt.! CAP ----_____ 

NOT TO SCALE 

'--., 

m 

TOC ELEVATION 

GROUND SURfACE 

nEll 
NlII,jB[R 

Ap· ~l31 

AP -3232 

---- ----- -

NORTHttO 
n 

113231.n 

1 13059.12 

ORDlIHD TOC 
WTlNO [ffi'~~ [m~r~ n 

12SH6,'lQ 265 5~ l60 35 

125661,57 259.61 2~ I 'J7 

ADS - ABOVE GROUND SURFACE 
BGS - BELOW GROUND SURFACE 
TOC 101' or CASINU 

" 0 C 
~NO DD'TH TO DfYIH TO 

'A~~r 'JWIOft~ 
li(00s1' 

~ neODS) 
2,e e.9 10 7 

2.3 3.0 5.0 

fl" - fEET 
t.!SL - MEAN SEA LEVEL 
I'VC I'OLWINYL CtiLOIllOt: 

Monitoring Well Completion 

D [ 
wtu. 1IOfbN9 

~J !~) 
21 0 21 5 

15 3 15 5 

- ----===-=-.: 

Harding Lawson Associates 
Engineering and 
Environmental Services Site Assessment/Remedial Investigation and Corrective Action Plan 4 

Fort Richord!lon, Alaska 
DRoOoIIN 

DC 
PIIOJ[C"f NUII8fJIII 

24212 
IWt 

10/93 
n£ NN!I[ 

0247j 



~.--""'"'-., 

( 

I 

~. 

~ - -...... 

0-
. S '0 

Q.~ 
E-c ., 

<n::::l: 

5S 

SS 

SS 

5S 

SS 

SS 

S5 

.......... 
III 

~-o a 
-0 
(DLL. 

11 

14 

18 

46 

68 

64 

57 

...... ~ 
~ - 11-- 0 (,IE 0 0> II .... N ... co. 

... c: I " Q.Q. .a .. .0" 111-
III .... ... - '80 .- c: 

~ .!·e 00 00 
::::l:U <~ J:> 

>70 

8.8 20.8 NP 120 

70 

6 

B 

Notes: .. 810" counts obtained by driving a 4-in .. h 
0.0. split-spoon sampl",- : 8 inelles "ilh a 
300-pound hannmer fol:,..,; 30 inelles. The 
blow count is the number of ~Io.s re:qui~d 
to advance the ",ampler the final 12 inches 
unless othe ... ise noted . 

•• The prefil 93RTS has been omitted for brevity. 
OA OC duolicate SCm les in italie:s 

Harding Lawson Associates 
Engineering ond 
Environmental Services 

PROJECT NlJ'<~ 

24212 

• 2' • 
~w -
0..0 .r. 
E E 0. o ~ ., 
<nZ 0 

0 

00ISL 5 

" " Q. 
E 
0 

<n 

QUO 0025799 

LOG OF BORING AP-3227 

Drilling Co. S P Enterprises Driller R, Wooster 

Field Engineer J. Mitchell Drill Rig Llgbile 8-61 
Elevation (ft) 260.70 Date Drilh!d 8/23/93 
Northing (ft) 113133.40 Easting (ft) 125742.8-4 

SANDY GRAVEL (GP) 
loose. dry. brown 
grovel to 3-inch diameter 

SILTY SAND WITH GRAVEL (5M) 
loose, moist. brown to gray 
grovel to 2-inch diameter 

0025L· 10 

003SL 

medium dense 

15 
D ' " water level during drilling 
.0, '";'" 

'0,:,0' SANDY GRAVEL (GP) 
,,0,' dense. wet. gray 

fuel odor noted in sample 
SAND (SP) 

dense. wet. brown 
fuel odor noted in sample 

20 
GRAVELLY SAND (SP) 

dense. wet. brown to gray 

boring backfilled with bentonite 

Log of Boring AP-3227 

Site Assessment/Remedial Investigation and Corrective Action 
Fort Richardson. Alaska 

D4TE 

, 1/93 
fl..£ NJ.W( 

11 Bd 



( 

- a< 
~ 

..... u-..... 0 uE 
C' 0 CI 

-="'0 u_ N ..... 00. 
........... "-c I w o.c. 

a..~ ;u .J:J" ... -., ... - '80 J:- ... -E_ 0° .- c: 
~ 1!'E OU -0 00 

<~ 
UO 

cn:l: COl<. ~() ::r:> 
SS 12 2 

S5 54 65 

5S 14 10 

55 58 550 

5S 155 1000 

SS 97 250 

SS 132 5.6 7.6 NP 

Noles: .. 8'ow counts obtained by driving a 4-inch 
0.0. split-spoon sampler 18 inches with a 
300-pound hammer foffing 30 inches. The 
blow count is the number of blows required 
to odvonce th" sempl"r the final 12 inches 
unles. otn" ..... i." noted . 

... The prefix 93RTS has baen omitted for brevity. 
OA OC dUDllcote samole$ in italics 

Harding Lawson Associates 
Engineering and 
Environmental Services 

• • 
U ..... 
-" Q.D 

E E 
o ::l 
VIZ 

004SL 

005Sl 
005SL 
007SL 

008SL 

-=--- .. 
CJ 

r. Q. 
c.. E 
U (I 

c VI 
a 

5 

10 

15 

20 

CUD 0025800 

LOG OF BORING AP-J228 

Drilling Co. S P Enterprises Driller R, WO<;lster 

Field Engineer J. ~itchell Drill Rig Uobile 8-6' 
Elevation Cft) 261.56 Date Drilled 8(24(93 
Northing Cft) 113 t 38.88 Eosting eft) , 25693.63 

SANOY GRAVEL (GP) 
loose. moist, brown 

SILTY' GRAVEL (GM) 
medium dense. moist. brown to gray 
grovel to 3-inch diameter 

dense 

GRAVEl WITH SILT AND SAND (GP-GM) 
very dense, moist to wet. gray 
water level during drilling 

brown 

boring backfilled with bentonite 

Log of Boring AP-3228 

Site Assessment/Remedici kwestigcticn cnd Corrective Action Plan C 2 
Fort Richardsen. Alaska 

Doll"! 

11/93 



( 

..... - ... ~ 

- t( 

t-t - ,,-- 0 uE 0' 0 0' 
£t'I f .... N ~ co. ......... a.. 0. :3 t: I II 

11-e.o " -" .lJ1I 

E£ ;,:- ,,- ~- 'U 
0 0 .- t: 

~ ~:~ oc) 
C U -0 00 110 
VJ~ mlL :&u <...I J:> 

55 17 0 

55 84 0 

55 62 66 

SS 85 0 

5S 61 6.1 5.2 NP 

55 59 8 

Notes: • 810.. eounl$ obtoined by driving " ~-ine/'l 
0.0. SDlit-iSPOOn sompler 18 inches -.ith a 
300-!)ound hammer fol~n9 30 inehes. The 
blo.. eount is the number of blows ~uired 
to od""n"" the som!)ler the final 12 ine/'les 
unl .. ss oth ....... ,.. noted • 

•• Th .. p ... fi>: 93RTS hos been emilte<:! for brevity. 
OA ac duolic:crl.. $omol.o5 in itorlCS 

Harding Lawson Associates 
Engineering and 
Environmental Services 

PROJtCI' IIUW£R 

24212 

• • ,,'" -" a....o 
EE 
0:3 
VJZ 

020SL 

021SL 
022SL 
02JSL 
0245L 

OUD 0025801 

LOG OF BORING AP-3230 

=- Drilling Co. S P EI"I~~rl2ri:if!:i Oriller R, WQ9~~~" -- II 
Field Engineer Orill Rig " ~, Mil~h~" U212il~ El-§ 1 

0.. .r: 
ii. E Elevation (ft) 257.90 Dote Drilled 8/..26/..93 
~ 0 

Northing eft) 113104.04 Eosting (ft) 125743.11 (I) 

0 

GRAVEl WITH SILT AND SAND (GW-GM) 
loose. moist to wei. brown 
grovel to 1.5-inch diameter 
organics noted in sample 

5 
dense 

10 water level during drilling 

15 
SILTY GRAVEL (GM) 

dense. wet, brown 

boring backfilled with bentonite 

Log of Boring AP-3230 

Site Assessment/Remedial Investigation 
Fort Richardson. Alaska 

0ll"E 
11/93 

Fl..E _ 

118d 



( 

...... ~ 
K 0 v-..... 

0 uE 01 v_ Ol 00.. 
£'t) N ... ........... .... c I v Q.o.. 
-0 211 .011 .. -0...;:; .. ... - "C 
E- J:- ",-

~ 
v'- aU 0 0 .- c -E OU -0 00 <::i vo 

(f]~ CD ..... ~() I> 

5S 16 6 

55 40 

55 61 2 

55 51 2 

5S 43 8.1 20.3 NP 2 

Notes: • Blow eounts obtoined by driving 0 4-inch 
0.0. split-spoor! sampler 18 inches with a 
3OO-pound !'Iamme. fo16ng 30 in<;l\es. The 
blo,", count is the number 01 blows required 
to advonce the sample. the finol 12 inches 
unless otherwise noted . 

.. The prefix 9JRST has bee" omitted for brevity. 
0'" ac duclieote samcles in itolies 

---- ----- -====::! 

OIU_ 

DC 

Harding Lawson Associates 
Engineering and 
Environmental Services 

• -• -- .. 
u'" -_II v 
0..0 .;:; C. 
E E c: E 
a :::l II 0 

(I1Z C (11 

0 

5 

017SL 10 

018SL 15 

019SL 20 

QUO 0025802 

LOG OF BORING AP-.32.31 

Drilling Co. ~ p E:n1~r~ri~~~ Driner 

Field Engineer J. Mitchell Drill Rig 

Elevation Crt) 262.75 Date Drilled 

Northing (ft) 11.32.3' .42 Eosting (ft) 

GRAVELLY SILT (ML) 
loose, moist. brown 
organics noted in sample 

R, Wooster 

Mobile 8-61 
8/26/9.3 
125746.40 

SANDY GRAVEL (GP) 
medium dense, moist to wet, "brown 

dense 
grovel to 3-inch diameter 

medium dense 
woter level during drilling 

SILTY GRAVEL WITH SAND (GM) 
medium dense, wet. brown 

monitoring well installed 

Log of Boring AP-3231 
b 

Site Assessment/Remedial Investigation and Corrective Action PI~nC 5 
Fort Richardson, Alaska 

DoIl"E 
, 1/93 

fl.£ !WI( 

118d 



( 

( 

- ~ 
~ - .,-........ a !.IE CI' a CI' "- OD. £'t;! ........ N .. 

Q.D. .. c: I CI 
e.o II ;CI .oil .. -
E£ ;,:- .. - .. - -go 00 .- c: 

~ .!·E 0" -0 00 "0 cn::E lIlt.... ::EO <~ l:> 

55 18 4 

SS 43 4 

5S 88 8.9 3.3 NP 4 

SS 38 

Note"" .. 810 .. coun!s obtained by driving a 4-inen 
0.0. ~pJit-s::oon ~ampler 18 inet>es with <I 
300-pound "om mer foltin; 30 inelle$. The 
blo.. count is the number of bl<lors r~uired 
to advonce the "om pier the finol 12 inelles 
unless othe"";"e noted • 

... The prefix 93RTS has been omitted for brevity. 
0", OC duolieate sornoles in itafics 

Harding Lawson Associates 
Engineering and 
Environmental Services 

PROJECT NUIo/B£I! 

24212 

QUO 0025803 

LOG OF" 80RING AP-3232 

• - OrilJing Co. ~ P E"i~rl2ri~~~ Driffer R, WQg:i1s:r • ... II 
.!!~ - CI Field Engineer J. Mitchell Crm Rig Mobile 8-61 
a..&l .r:. Q. 
EE Q. E Elevation Cft) 257.37 Dote Drilled 8L25L93 
o ~ " 1;1 

Northing eft) Eosting (ft) cnZ c en 113059.72 125661.57 
a 

SILT (ML) 
loose. dry. brown 
organics noted in sample 

014SL S 
SAND WITH GRAVEL (SP) 

medium dense, moist to wet. brown 
grovel to 1.S-inch diameter 

01S5L 10 
water level during drilling 

dense 

016SL 15 GRAVELLY SILT (~L) 
medium dense. wet. brown 

monitoring weff instoffed 

log of BOring AP-3232 

Site Assessment/Remedial Investigation and Corrective Action 
Fort Richardson. Alaska 

DoU"E 

11/93 
F'l..E NAIl( 

t18d 



QUO 0025804 

ENSR Consutting and EngIneering 

Monttoring Well Deveiopment Record 

Job No.: rtm r c)!J..o 

Well No.: ~vJ \ 
Job Site: 

Well Locarion: 8f"GT '"'?IO(7 c::C =t<:w 
~1?\U Qe<:::. -P??TICA OD, Or L 

Developers: 

Beginning 
TIme: 

~. k)\J\, tV. \JJ I LJ30t:.-. 

ukely Contaminants: 

Development Method: 

Well 1.0. (in./ft) 

Screen Interval (ft) 

Depth to Water (ft) 

Saturated Interval (ft) 

( ,.- ~uifer lithology 

Estimmed Hydraulic 
Conduaivity 
(gal/(day x ttl» 

~(}:.;...\_C _ / O. Ira? I .. dy, 

Predevelopment Volume 
_____ --:--____ (gal) .. M 

llo.~S- I 

Weer Added During Drilling/ 
Insrauarion (gal) 

___________ Casing Volume (gal) 

____________ Annular Volume (gal) 

________ .. v
1 

V9 -= . l]..L( ~t ~ = .. 1'3 8/'tL. 
.. V2 .. T (0.5 d.J2 b 

Notes: 

Borehole Diameter (in./ft) ___ I 

Produaion 
Rate 

(gal/min) 

_ ~ignature 

.Jate 

Cumulative 
Volume 

(gal) 

---.~ 

pH 

Disposition of 
Deve60pmem Water 

V .. "1 + 6 ("2, + v:J 
7.48 gal .. 1 fr' 
Q.35 .. porosity of filter pack 

T 
COG) 

Silt 
(milO Color/Odor 

Cl..S¥.... 



OUD 0025805 
ENSR Consuttlng and Engineering 

Montterlng Well Development Recerd 

Job No.: t[l)uo . 050 
MvJ l 

Job Site: .fra.. 000 J)35--:g:.. Date: 
Beginning 
TIme: 

t+.~,~. Well No.: 

. Ukely ContaminantS: 

Development Method: 

Well 1.0. (in./ft) 

Screen Interval (ftl 

Depth to Water (tt) 

Saturared Interval (ft) 

Acr·- ..,.. Lithology 

Estimated Hydraulic 
Conductivity 
(gaJ/(day x tt2» 

Well locatiOn: 

___ / 0.'''-=7 I - ~ 

----------------------

- b 

----------------------

---------------------

Sorenole Diameter (in. 1ft) ___ I ___ - dz, 

Produaion Cumulative 
Rate Volume 

(gal/min) (gal) pH 

Predevelopment Volume 

(gal) - M 

Water Added During Drilling! 
Installation (gal) 

C3sing Volume (gal) 

Annutar Volume (gal) 

- Vi -------------
- V2 - Y (0.5 d.J2 b 

Notes: 

Conductivity 
(Junhos) 

V • Vi + 6 (v2, + ":J 
7.48 gal - 1 tr' 
0.35 - porosity of filter pack 

T Silt 
("C) (ml/Q Color/Odor 

( 

<: 

.. &'5f'1:L lJw ( reNZ.-/ (V~ 
; 

~/35iTL ~ Ci..oW(>-.! t. (\lc) Nfi" 

;2. CJ~ ~1'rL ~:ZJ?- \)rl;...{ ;Z0~ .('g 

u·~'1 c2~e:l .5·(g 

3·(<0 8<e+ 5lu 

Sio ...... "lJre Disposition of 

Oat .. 
DeYeIopment Waler 



( 

QUO 0025806 
ENSR Consuttlng and Engineering 

Monitoring Well Development Record 

Job No.: qooo -O?Jo Job Site: & 00Q ~-9S70ate: 1~·['1·9tf 
Well Locmicn: ~\ LYll\..(y ;25 -75"J- DevelOpers: 

Beginning 
Time: /0: <{o 

well No.: M \.D?-. 8· ~(w. WIL"¢"EY2-

59Ly~S Likely Contaminants: 

Development Method: 

Well 1.0. (in./tt) 

Screen Interval (tt) 

Depth to Water (ttl 

Saturared Interval (tt) 

Aquifer lithOlogy 

Estimated Hydraulic 
Conductivity 
(gaJ/(day x tt2)) 

OO\.C'...\.OL.:'2 ~J!c.., De'"'5! OL ~~ 

Predavelopmenr Volume 
__________ (gal) .. M 

R. "';f1:, I 

Waul Added During Drillingl 
Irm;a'tmion (gal) () .. v1 

~.~I -b 

_________ Casing Volume (gal) \5 ~ 0.1 we;? %=?;:: .::::fil-I.{ G--A 

Annular Volume (gal) 

-----------------------

.. V2 .. ,. (0.5 d.J2 b 

Notes: 
V .. v1 + 6 (v~ + v:y 
7.48 gal .. 1 tr' 

Borehole Diameter (in./ft) 0.35 - porosity of filter pad< 

Production 
Rate 

(gal/min) 

Cumulative 
Volume 

(Qal) pH 
Silt 

(mJfJ) CoIor/OdO( 

;' . ", Signature Di$position of 
Development Water " o are 



QUO 0025807 

Etal 
ENSR ConsuttJng and engineering ( 

Monttoring Well Development Record 

h--r- Beginning 0.""'-
J No.: Cfcx:n . C8b 
~UNo.: -MW'3 

Job Sile: j;x..:p f5 35.:::t5'd; Daft: ld' 9· 91 Tltlle: ,. I ~ 
Well Loc::a:Don: t'\QOL~ ~,(t\lt1f1.&l.a;- Oe-.eIcpeB: t\u...y keT-llO-:t-rjJ-n-J6+--'-lkf2-
:;PcP ! 1), G~bL , J--sety Cornaminants: 

.....etopmenr Method: 

ell 1.0. (in. 1ft) . 

>pth to Warer (ft) 

j 

,£01' 
;;.1' 

'1 ~-~ 

ZZ .5lo . f~VOIume 

.. aSs~ 
~,~ 
-----/6.lf/ ) 

(j-?''";J.- -b 
W_ Added OWing Drillingj 

o ::2...-V 1 
_I>~ 

ltUtmed lmervai (It) 

• iJifet' . ::J1ogy 

·imaled Hydraulic 
j,duaivity 
aJ/(day x tt4) 

, 

I~ .. .on,'1O. (gal) 

-............- -- - . CIU'1g Volume (gal) 

-------- Annular Volume (gal) 

JlIhOIe Diameter (in./ft) l{,?-SI 
-::;:. e .. dr. ::: .... ?7'Y 

rcduaion 
} Rate 

al/min) 

~ 
;:'5 

': t{-o 

Jtf{ 
;nan r -· ........ 

~ 
AI 

CumulalMt 
VcIume 

(gal) pH 

3'*11rtvf IO:3-S-M. 
{to frkL ~ /:30 

/' 
(b.?":) 

--1!£:...~D 

lb . 

Conductivity 
(pnhca) 

ll.£ 
tJt. 

I!:L-
Ollposirion of 

I;; ifAL
--.:::::;:::=:: 

1(( 5"}( )5 '0 ;{r=~( 
.. V2 .. T (Q.S d.,i b -

'13 ~~V (_-;zb 
.. V3 -0.35 ((T (O.scy2 b • v2)] 

Notes: 
V .. V1 + 6 (v2, + v:s> 
7.48 gal .. 1 ft"' 
0.3S .. pofCSity of filter pack 

T 
rc> 

, 5· 'L( 
sar -

(mf//) - Cclcr/Odct 

~'-Tt !u&ttT~ 
~~-

il 
'f. c, 

V7 

-- ---

:5;J &+fiUf QoJf.J l{ 

NO oODfZ.. 

". 



, 0 U 0 0025808 

(-_EtaI. Groundwater Water Sample Collection Record 

(' 

" 

Well No. {lUVJ 3 
---------------tk- y'\7'1\f\ Job No. 1000 ~ 03(0 Date: 1fl.- -111Lf Samplers: 

Location: fu 0 yO ;B35'.---::r~ Time:S ______ _ 

Weather Conditions: 

1. WATER LEVEL DATA: (from ToC) 

a Total Well Length (+ TC) 

b. Water Table Elev. (+ TC) 

c. Length of Water Column 

2. WELL PURGING DATA: 

a Purge Method 

b. Required Purge Volume (@ 

c. Field Testing: Equipment Used 

F _____ _ 

;):A- 50 I (known, ~ 
1i,,/0 ' , 

(0' L( (a-b) 

-0 well 
__ volumes) 3· It{ ~""L.. 

ToC Elevation (from LS) 

Tape Corr. (TC) 

WellDia 0./(17 I 

Volume Removed rC pH Spec. Condo Color 

3. SAMPLE COLl.ECTION: 

Container Type 

1.JL ~---wL~,:>(;2) 
l(o tAt Va:- "IAL":. (to) 

\.t ~~ ';"<&77 C--~:) 
tID7~ ( '; 

Comments: 

Method 

<f>. OS 
--::r. (04 
-:t.5"""f 

l-::ro 

Preservation Required EPA Test Method 

CCP"3D( Po 1 s-j ( €a.(PO ) 
C'35?O{frr:lojG'5/0/8080 )(8'1$2 

C3D5D/ (9 0 (OJ I 



QUO 0025809 

Groundwater Water Sample Collection Record 

Job No. Cfoco -O?:J...o Date: b2.;)o .q'-'( 
~~--~--------------

Location: Time:S ---------------------- -----------
Weather Conditions: 

1. WATER lEVEL DATA: (from ToC) 

a Total Well Length (+ TC) 

b. Water Table Elev. (+ TC) 

c. Length of Water Column 

2. WELL PURGING DATA: 

a Purge Method 

b. Required Purge Volume (@ 

c. Field Testing: Equipment Used 

F __________ _ 

~Cb38) (known, meas.) 

U.8fc I 

Cf.S(} I (a~b) 

well 
__ volumes) 

Well No. 

Samplers: 

GJ _ lu'! .. P~ 

ToC Elevation (from LS) 

Tape Corr. (TC) 

Well Dia 

( 

)Iume Removed 1"" pH Spec. Condo Color ( 
J'?-~rn-
O.~~l'q. 

I. Q gfl:1 3-:;" 
tf·(J 
if. -;}-

3. SAMPLE COLLECTION: 

Container Type 

I 1 tw..?x..svL ~ (~) 
L&) ,......e \bA \J,/(us ((p) 

I.e. ftzvt3L--7L- btIt7:h (~) 

BJRe- ( j ') 

Comments: 

.---=-." 

(,. 8-k' 
(0 -'1? 
Lo -'1 D 

Method 

~~ 
1Wd 
Drz~ -;J.c1 

C). \ 0 
9-.\ ( 

Preservation 

~~ Q~YL 

9.-i<:rtttt-( c (...ovlJ'4 /vo c{k'sL 

'I 

I{ 

Required EPA Test Method 

( QC41 /4('6. J") ('Z;,~/b /8100 A ) 

(9fuiRptS""1! (\(2(00) . 
(35J~}9) (35ID(<tiOZa) (&/~J 

(Zo5G l(oO! 0 ) 

-------------------------------------------------------------------------, 



( 

QUO 0025810 

Groundwater Water Sample Collection Record 

Job No. 9'oro·; o?:J..o 
Location: f\Q. O;f) o 35>-=75?--

Weather Conoitions: 

1. WATER LEVEL DATA: (from ToC) 

a Total Well Length (+ TC) 

b. Water Table Elev. (+ TC) 

c. Length of Water Column 

2. WELL PURGING DATA: 

a. Purge Method 

b. Required Purge Volume (@ 

c. Field Testing: Equipment Used 

Volume Removed T" 

-3' . Co f2: ~·7 
S·C) 
G·O 

3. SAMPLE COLlECTION: Method 

Container Type 

I 1 M2L.Ff'L.~ ;:L) 

!fo (Yl..L VOA- \) \ Alb (G,) 
/ .f. fh.v e,ElZ- ~~ (:3) 

ttl)f'e- L':> 

Comments: 

Well No. Af ;:;2q g? 
Date: 1;2. . 26 ·9'i Samplers: \~·t~ Time:S ------

F _____ _ 

f 
'7.63'3 (known, meas.) 

/]. g-g I 
y.5 1 

(a-b) 

well 
volumes) 

T oC Elevation (from LS) 

Tape Carr. (TC) 

Well Dia 

pH Spec. Condo Color 

~ .. %S- ~~ 
-==t.C9j 020d-
7<~S;- t?6l 

Preservation 

-.0 
I 

5.0 

-::r- . ( 0 

~~(., 
9--l &-tiT "coY1-~(l.."71 c..L-~ 5 \'l: 

dlJHcbO ~ Di oOi 

fiPA-.... 

Required EPA Test Method 

( 'io-q.( Il[t;;.}) (35'/0/ 8J cJ o ~ 
(9J30 ,&c (~ (%200) 
( 3::;-1 a I (z:~DJ(3S10 (gOgo fa 

(30-'Sol ~o, Q ) 



Groundwater Water Sample Collection Record 

Job No. qOG 0 . o?:J....o Date: 

Location: fTgL 5JO ~35"'~ TIme:S ____ _ 

Weather Conaitions: 

1. WATER LEVEL DATA: (from ToC) 

a Total Well Length (+ TC) 

b. Water Table Elev. (+ TC) 

c. Length of Water Column 

2. WELL PURGING DATA: 

a Purge Method 

b. Required Purge Volume (@ 

c. Field Testing: Equipmem Used 

F _____ _ 

1 020· l.{~ (known, meas.) 

/S. C(;)-l 
L{ . -S'-f I (a-b) 

well 
_ volumes) 

Samplers: G: 
T oC Elevation (from LS) 

Tape Carr. (TC) 

Well Dia 

'olume Removed 1"" pH Spec. Condo 

;2. ~?c:tr-

3. SAMPLE COLlECTION: 

4· '5 
-s-:o 
5. 3 
5·"3-

~4 

Method 

-:::r.Y 
-q. ?--~ 
q:. I le 
7-. 1 5" 

(p.C9! 

~'-Ya~ -;2.. I { 
;;:2.\1 

QUO 0025811 

( 

O.I(g~ I 

Color ( 

Container Type Preservation Required EPA Test Method 

\ j ~?:rtL. &vPF.h ( ?-") 

C/D M..£. ~oA- \ll~ (Co) 

~ L ~"b="1L (i:CdO? (~) 

0mf'E C \"j 

Comments: 



(' 

( 

QUO 0025812 

EN:R Groundwater Water Sample Collection Record 

Well No. 

Job No. qdOo - 0» Date: 1:1·26 q4t Samplers: (J, k-w 
Location: 'fIn- Q0{) :P.3?;-~~ Time:S ____ _ 

Weather Conditions: 

1. WATER LEVEL DATA: (from ToG) 

a Total Well Length (+ TG) 

b. Water Table Elev. (+ TC) 

c. Length of Water Column 

2. WELL PURGING DATA: 

a. Purge Method 

b. Required Purge Volume (@ 

c. Field Testing: Equipment Used 

Volume Removed 1'" 

~ ~E!:b L{.'j 
4· w 
L(.~ 

3. SAMPLE COLLECTION: 

Container Type 

I g -AM~CYL ~ (?-) 
C{D (U,~ VOA- \j\A-L~ C ls) 
r .e. Ary(plO'L &=e+:t-:C"3) 

rID((~ (. \') 

Comments: 

Method 

F ____ _ 

\ 
(J·'5· Od- (known, meas.) 

I '6,l{L( I 

&; . S-g) (a-b) 

well 
volumes) 

ToC Elevanon (from LS) 

Tape Carr. (TC) 

Well Dia. 

pH Spec. Condo Color 

~,~O do?:-J 
{". wLf 26"2 
~.5'5 dO>: 

Preservation Required EPA Test Method 

( qo~ I !fIr;· 1 1361o( '8/CA r-'l ') 
(~?bfjO(5"j l S2--£0C» . 
(?S/o /~30~ (3270 jsC&,'jCl 
(~ ((90(0') 

.. ""'----------------J,..;L{ . .....:.cr---:rI.-'....::::3<o~--....(.;;li;?~3.J.....------
~. L{ ;1. 20 Q2.0L.( 



QUO 0025813 

EN:R Groundwater Water Sample Collection Record 

Job No. 1000 - 03{o 

Location: fu D~ '\? 3:5 . -::t5;) 

Weather Conditions: 

1. WATER LEVEL DATA: (from ToC) 

a T etal Well Length (+ TC) 

b. Water Table Elev. (+ TC) 

c. Length atWater Column 

2. WELL PURGING DATA: 

a Purge Method 

b. Required Purge Volume (@ 

c. Field Testing: Equipment Used 

'olume Removed 

3. SAMPLE COUECTION: 

Container Type 

I JZ tTtYk:pf:::.")'[... ~ t..;;..) 
f..{f.:) r\l. ..e.. \leA- \j \ A L S L fa ) 

., 1. AMo.--n.. Gt.m~ (3) 
®,?e- (I) 

Comments: 

Method 

Date: I~·;). \ -q 4i 
TIme:S ------

F ------

, 
;11 . {(o (known, r§J 

/(? £98 I 

5. V~ I (a-b) 

Well No. ~W l 
Samplers: t\ - k~ 

lJJ - C\) \ L-Dc::'YL 

T oC Elevation (from LS) 

Tape Carr. (TC) 

Well Dia 

( 

pH SpeC- Condo ________ CO __ lo_r ____ ~( 

Preservation 

\jCL 

Required EPA Test Method 

3<;10 )~l35(QliOffi J{ B~ J 
('3 DS6/ (gOI b ') 



( 

QUO 0025814 

_ EN:R Groundwater Water Sample Collection Record 

Job No. croOO --- Q3l!J 
Well No. Ap? Cf'<6 C!J 

Location: Ba- (;)JQ ~3?7: 
Date: Il· ;Z I . CjL( Samplers: ~1-f~''''':'(.Ff...c-r.,:;j:o:;..:...:....:....-____ _ 

lime:S 1.0' lu'L D<....~ . 

Weather Conditions: 

1. WATER LEVEL DATA: (from ToC) 

a Total Well Length (+ TC) 

b. Water Table Elev. (+ TC) 

c. Length of Water Column 

2. WELL PURGING DATA: 

a. Purge Method 

b. Required Purge Volume (@ 

c. Field Testing: Equipment Used 

F ------

') D . L{ (0 (known, meas.) 

15· I?:' I 
5.~"3 r (a-b) 

well 
__ volumes) 

T oC Elevation (from LS) 

Tape Corr. (TC) 

Well Dia {j·/bY' 

T" pH Spec. Condo Color /' - . Volume Removed 
\ 

. -" 

~.I 
e:::;. S-
~l( 

5.~ 

3. SAMPLE COLLECTION: Method 

Container Type 

\.J- 1+M?c""lL 6t.. Ad"".:;> ( ;Z ') 

lib M.J- VOt\- VI ALS ((g) 
I 12 AN."&rL G-uo~ (3) 

ImrE'" llJ 

Comments: 

f- a?- 1<0 ? 
-:; -7?i J'i>~ 
':1. L{[ IX"?-
72;::' It'~ 

+-ttwo =-:tAl Lt: L 

Preservation 

- , 
I C 
y.~ 

51 

Required EPA Test Method 

{C(oX{ !l{f16. J j(3s-/OJ (<is I 00 f\\ J 
( c:;atO) %015") ( ~)-(9 6 J 7:;1 j::J3s1ojroroXl 

(Oill 

11-::5: 



( 
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QUO 0025815 

Building 354 752: Survey Elevation Data for Monitoring Wells. 

ENSR requested resurveying of monitoring well elevations at Building 35-752. The COE (Jerry 
Zuspan) completed this resurvey on August 4, 1995. The results of this survey are to replace 
elevation data provided in previous reports and on the original boring logs and monitoring well 
completion diagrams. Compiled by Stephen Wing, August 8, 1995. 

Depth 
WeUNo. Description (feet) 

AP 2982 Top of PVC 263.61 
Top of Casing 1 264.96 
Ground at Well 262.5 

AP 2987 Top of PVC (New) 261.75 
Top of Casing 1 262.66 
Ground at Welf 260.3 
Joint at PVfiJ 261.39 

AP 3232 Top of PVC 259.79 
Top of Casing1 260.72 
Ground at Well2 257.6 

AP 2985 Top of PVC 259.54 
Top of Casing 1 259.85 
Ground at Well2 257.35 

AP 2984 Top of PVC (New) 261.80 
Top of Casing1 261.90 
Ground at Well2 260.05 
Joint at pvfiJ 261.44 

AP 2986 Top of PVC (New) 260.98 
Top of Casing1 261.23 
Ground at WeU2 259.3 
Joint at PVfiJ 260.62 

AP 2983 Top of PVC 264.24 
Top of Casing1 264.55 
Ground at Welf 263.0 

AP 3502 Top of PVC 261.05 
Top of Casing 1 261.40 
Ground at Welf 261.3 

Building 35 4 752 Page 1 of 2 



QUO 0025816 

Building 35-752: Survey Elevation Data for Monitoring Wells (Cont'd). 

Depth 
Well No. Description (feet) 

AP 3503 Top of PVC 263.66 
Top of Casing 1 263.88 
Ground at Well2 260.9 

AP 3504 Top of PVC 261.54 
Top of Casing 1 261.67 
Ground at Welf 261.6 

AP 3231 Top of PVC --- 265.62 
Top of Casing 1 266.07 
Ground at Well2 262.8 

With well cover open. 
Average ground elevation at well. 2 

3 4.32 inches of PVC piping has been added to the original PVC piping. This elevation is 
to the PVC joint without the additional PVC piping added. 

Building 35-752 Page 2 of 2 

( 

( 



QUD 0025817 

(---

Building 35~752: Monitoring Well Measurements to Groundwater. 

Conducted by Merlin Peterson, COE, August 7,1995; faxed to ENSR August 8, 1995. 

Top of PVC 
to Groundwater 

Well No. Date Time (feet) Notes 

AP 2982 8/7/95 11:37 13.28 

AP 2987 8/7/95 11:40 11.12 

AP 3232 8/7/95 11:44 9.24 

AP 2985 8/7/95 11:48 8.67 

AP 2986 8/7/95 11:54 10.29 

AP 2984 8/7/95 11:59 10.24 

AP 2983 8/7/95 12:03 13.19 

AP 3502 8/7/95 12:06 11.16 

( 

\, AP 3503 8/7/95 12:10 13.92 

AP 3504 8/7/95 12:15 12.18 

AP 3231 8/7/95 12:21 14.94 



Building 35-752: August 7, 1995, Monitoring Well Sounding Summary. 

Top of TermInal 
Well PVC1 Depth 

AP 3502 +261.05 22.5 

AP 3504 +261.54 24 

AP 3503 +263.66 19.0 

AP 2982 +263.61 24.6 

AP 2983 +264.24 24.0 

AP 2987 +261.75 19.1 

AP 3232 +259.79 16.5 

AP 2985 +259.54 14.3 

AP 2986 +260.98 19.0 

AP 2984 +261.80 19.0 

AP 3231 +265.62 21.5 

Notes: DTW = Depth to water. 

2 

SWL = Static water level. 

Top of PVC elevations: Jerry Zaspan, COE, 8/4/95. 
DlW measurements: Merlin Peterson, COE, 8/7/95. 

8/7/95 
DTW 

11.16 

12.18 

13.92 

13.28 

13.19 

11.12 

9.24 

8.67 

10.29 

10.24 

14.94 

LIthologic 
Contacts 

SM -+ 9, SP -+ 22 

GW .... 2, SM .... 6, SW .... 24 

GW .... 2, SM -+ 6, SW -+ 19 

GC .... 7.5, GW/GM .... 

GP/GW .... 17, SP -+ 24 

GP/GM/GW .... 12.5, SP .... 19 

ML .... 4.5, SP .... 14.5, ML -+ 16.5 

GW .... 7.5, SP .... 14 

GW/GM -+ 19 

ML .... 7.5, GW -+ 19 

GP .... 5, GM -+ 20 

8/7/95 
SWL 

+249.89 

+249.36 

+249.74 

+250.33 

+251.05 

+250.63 

+250.55 

+250.87 

+250.69 

+251.56 

+250.68 

o 
c 
o 
o o 
I\) 
OJ 
(X) 
......l 

(X) 



Wende Wilber/Steve Wing 

OEPARTMENT OF THE ARMY 
NORTH PACIFlC DIVISION LABORATORY 

CORPS OF ENGNEERS 
1491 N.W. GRAHAM AVENUE 

TROUTDALE. OREGON !17060-9503 

February 15, 1995 

ENSR Consulting and Engineering 
4600 Business Park Blvd., Suite 22 
Anchorage, Alaska 99503-7143 

QUO 0025819 

1. Enclosed is report of mechanical analysis for 17 soil samples submitted from the 
Ft. Richardson ODD-Bldg 35-752 project sampled by ENSR Engineering and Consulting' 
from 2 through 11 November 1994. Included are: 

a) Enclosure 1, Summary of Water Content and Soil Classification. 

b) Enclosures 2 through 18, Report of Particle Size Analysis and Classification 
Tests, one for each sample submitted. 

2. Samples tested by Braun Intertec Northwest, Portland, Oregon. 

3. This completes all physical analysis requested to date for this project. 

Sincerely, 

Enclosures 
Deputy Dir tor 
North P Ie Division Laboratory 
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QUO 0025820 

CENPD-ET-PL (95"'{)16) 

FT. RICHARDSON OUD - BLDG 35-752 
Ft. Richardson, Alaska 

Summary of Water Content and Soil Classification 

Soil Frost 
Sample IcL Water Classification Classification 

Location No. Content, % ASTMD-2487 TM5-818-2 

94-5752 19SL 13.7 ML F4 
22SL 4.9 GW SI . 
24SL 1.2 GP PFS 
25SL 2.0 GW PFS 
27SL 14.1 GM F3 
30SL 4.2 GP Sl 
38SL 6.9 SW-SM F2 
39SL 5.1 SP-SM S2 
40SL 6.2 GP-GM- Fl 
77SL 7.8 GP-GM SI 
78SL 5.2 SP-SM S2 
79SL 4.6 GW SI 
80SL 6.5 GW SI 
83SL 19.0 SM F4 
85SL 11.0 GW-GM SI 
88SL 4.9 GP-GM SI 
89SL 1.7 GP-GM SI 

North Pacific Division Laboratory nos. 5078,5083,5085 and 5090. Samples received 4 through 21 
November 1994. 

( 

( 
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* * * CORPS OF ENGINEERS - NORTH PACIFIC DIVISION LABORATORY * * * 
FT. RICHARDSON OUD - BLDG 35-752 95-0~5 

Boring: 94-5752 Sample: ~9SL Depth: -- Lab No.: 016001 

QUD 0025821 

Sieve Analysis ------ ----------- Hydrometer Analysis -----------
Cumulative Sample Weight:98.89 gr. Start Time:OooO 

Grams Percent Temp Hydrometer Diameter Percent 
Sieve Retained Passing Time (C) Reading in mm Finer 

-------- -------- ------- ------- ------
3 In. 0.00 100.0 1 20.0 50.9 0.0378 44.4 
2 In. 0.00 100.0 3 20.0 43.4 0.0235 38.0 

1.5 In. 0.00 100.0 10 20.0 34.4 0.0138 30.2 
1 In. 52.90 98.4 ~OO 20.0 23.1 0:0061 20.4 

3/4 In. 76.80 97.7 200 20.0 19.7 0.0044 17.5 
1/2 In. 175.80 94.7 
3/8 In. 231.20 93.0 
No. 4 331.90 89.9 
No. 10 449.80 86.4 

Pan 3297.70 0.0 
No. 16 2.18 84.5 
No. 30 4.88 82.1 
No. 50 7.84 79.5 
No. 100 18.99 69.8 
No. 200 35.59 55.3 

Pan 98.89 0.0 

D85: 1.36 D60: .092 D50: .054 D30: .014 mm 

Liquid Limit: NP Plasticity Index: NP 
Fines Type Used for Classification: ML, SILT 

Gravel: 10.1% Sand: 34.6% Fines: 55.3% 

-------------------------- ASTM D 2487 Classification -------------------------

HI. sandy SJ:L'l' 

TM 5-818-2 Frost Classification 

Percent finer than 0.02 mm: 35.6 Frost-Classification: F4 

----------------------------------- Comments ----------------------------------
WATER CONTENT:13.7% 

Yo 

F 
i 
n 
~ 

1" 

1.00 

90 

80 

70 

60 
50 

40 

30 
20 

1.0 

o 
1: 

Si~ ... ~ $iz~s 
3'" 2- 1.."' 0 5" . 

00 1.~ 

Si~ ... ~ nuNh~:rs 
4 1.0 20 40 1.00 200 

,..... 

l. . . . • C1. ,0 ). 1. 
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* * * CORPS OF ENGINEERS - NORTH PACIFIC DIVISION LABORATORY * * * 
FT. RICHARDSON OUD - BLDG 35-752 95-016 

Boring: 94-5752 

QUO 0025822 

------ Sieve Analysis ------
Sample: 22SL Depth: -- Lab No.: 016002 

----------- Hydrometer Analysis ----------
Sample Weight:99.88 gr. Start Time:OOOO 

Temp Hydrometer Diameter Percent 
CUmulative 

Grams Percent 
Sieve Retained Passing Time (C) Reading in mm Finer 

-------- -------- ------- ------- ----~-

3 In. 0.00 100.0 3 20.0 13.6 0.0290 3.9 
2 In. 0.00 100.0 10 20.0 11. 1 0.0161 3.2 

1.5 In. 194.60 95.5 100 20.0 8.1 0:0067 2.4 
1 In. 579.20 86.5 200 20.0 6.6 0.0048 2.0 

3/4 In. 887.60 79.3 
1/2 In. 1553.20 63.S 
3/S In. 1824.60 57.4 
No. 4 2452.90 42.S 
No. 10 3081.60 2S.1 

Pan 4284.90 0.0 
No. 16 16.32 23.5 
No. 30 40.80 16.6 
No. 50 65.08 9.8 
No. 100 7S.18 6.1 
No. 200 83.70 4.5 

Pan --99.88 0.0 

DS5: 23.8 D60; 10.8 D50; 6.76 
CU: 35.6 

D30: 2.29 D15: ~.51 
Cc: 1. 60 

DI0: 0.30 mm 

Liquid Limit: NP Plasticity Index: NP 
Fines Type Used for Classification: ~, SILT 

Gravel: 57.2% Sand: 38.3% Fines: 4.5% 

~------------------------- ASTM D 2487 Classification 

GW Well-graded GRAVEL with sand 

TM 5-818-2 Frost Classification -----------------------

Percent finer than 0.02 mrn: 3.5 Frost Classification: Sl 

----------------------------------- Comments ----------------------------------
-WATER CONTENT=4.9% 
-COULD NOT TAKE 1 MIN. HYDRO. READING DUE TO EXCESSIVE FOAMING OF SAMPLE 

Sieue sizes Sieue nu.u...~ 

~OO 
3" ~ .. 0.5"" 4 ~o 20 40 ~OO 200 

90 

80 
Yo 

F 
70 

i 60 
n 
e SO 
zoo 

40 

30 
20 

~O 

100 ~ 1. 
Di_eter in ttM 

• d1. .0)1. 

( 
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