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EXECUTIVE SUMOARY

In support to Fort Riley, the U.S. Army Corps of Engineers has
contracted with Law Environmental Government Services (LEGS)
Division to evaluate the nature and extent of contamination
associated with the operation of the Pesticide Storage Facility
(PSF), in support of the Feasibility Study (FS) objectives of
providing remedial technology(ies) suitable for site cleanup, and
to prepare separate documents of the Remedial Investigation (RI)
and Feasibility Study for the site. This RI objective was
accomplished by conducting a field investigation program at the
site that included shallow soil borings and sample collection,
installation of groundwater monitoring wells, collection of surface
water and sediment samples from drainage features adjacent to the
site, collection of groundwater samples, and hydrologic
investigations.

The PSF is located in Building 348 of the Main Post area, Fort
Riley, Kansas. Building 348 was constructed in 1941 as a warehouse
facility and has been used as such since. Fort Riley records do
not state when pesticides were first stored there. However,
discussions with Fort Riley personnel indicate that Building 348
has been used for pesticide storage since at least 1973. The
building was improved in 1982, adding fireproofing to the walls and
insulation to the ceiling/roof spaces. In 1984, the building was
renovated to conform/comply with federal standards for the storage
of pesticides. Future use of the building is not expected to
change.

Electrical transformers containing polychlorinated biphenyls (PCBs)
were once stored outside the southeast corner of Building 348.
Prior to the late 1970s, the maintenance area east of and adjacent
to Building 348 was used to wash down vehicles and spray-equipment
used for pesticide applications.

Environmental sampling and analyses of shallow soils at the site in
the 1970s and 1980s indicated chlordane, methoxychlor, malathion,
diazinon, dieldrin, and DDT (and its metabolites) in the soil east
of the building.

Subsequent to these past sampling events, Fort Riley was included
on the Environmental Protection Agency's (EPA) National Priorities
List (NPL) (Superfund) on August 30, 1990. The Department of the
Army, the EPA and the state of Kansas entered into a Federal
Facility Agreement (IAG) designed to facilitate investigative and
remedial activities which comply with applicable law under the
Comprehensive Environmental Response Compensation and Liability Act
(CERCLA).
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Specific RI field activities at the PSF included the installation
of five monitoring wells screened across the water table. Fifteen
soil samples from the five monitoring well boreholes and 20 shallow
samples were collected from hand-augered borings. Six surface
water and 14 sediment samples were collected from seven locations
along a nearby drainage feature east and southeast of the site.
Groundwater, surface water, soil and sediment samples were analyzed
for volatile and semi-volatile organics, pesticides/PCBs, metals,
organophosphorus pesticides, and herbicides. The tetra-
chlorodibenzo-p-dioxin (2,3,7,8-TCDD) isomer was analyzed in the
ten soil samples and one sediment sample containing the highest
pesticides/PCB content. In addition, groundwater and surface water
samples were analyzed for chloride, sulfate, nitrate and
bicarbonate.

Analytical results reveal that the highest concentrations of
contaminants/constituents are present in the surface (0-24 inches)
and subsurface soils at and adjacent to the PSF. Of the
constituents detected, pesticides, PAHs and metals were found with
the greatest frequency.

Pesticides detected in soil samples consisted of DDT and its
metabolites (DDO and DDE), alpha- and gamma-chlordane, heptachlor,
dieldrin, methoxychlor, endrin, Ronnel(Fenchlorphos) and malathion.
Constituents were indicated in three major areas. Pesticides were
found around the north end of the PSF and extending to the east.
Another area of pesticide detections is near the southeast corner
of the PSF and extending to the east. A third area of pesticide
detections, in soils, was in the area of stressed vegetation near
the drainage ditch east of the PSF.

PAHs detected in the soil samples include acenaphthe, anthracenes,
chrysene, fluoranthenes, naphthalene, phenanthrene and pyrene. The
analytical results reveal that PAH constituents are present in the
soil along the fence to the east of the PSF and extending to the
east. Another area of PAHs is located at the bottom of the culvert
leading away (to the east) from the southeastern corner of the
fence. In both of these areas, the distribution of PAHs tends to
follow the pathways of surface water runoff. A third area of PAH
constituents is located near the southeastern corner of the PSF.

The metals analyses of soil samples reveal that arsenic, barium,
chromium and lead were routinely found in detectable concentrations
in downgradient and background samples. The following two samples
contained concentrations of lead which exceeded the RCRA CALs of
500 mg/kg: PSFSS-03 (540 mg/kg) and PSFSB-08A (770 mg/kg). The
RCRA CALs for arsenic (80 mg/kg) was exceeded in sample PSFSB-10C
(120 mg/kg), a duplicate sample of PSFSB-10B.

Analytical results reveal that volatile organic compounds,
pesticides, PAHs and total metals exist in the sediment within the
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drainage ditch to the east of the PSF. Volatile organic compounds
detected in the sediment samples included toluene, carbon
disulfide, 1,2-dichloropropane and 1,1,2,2-tetrachloroethane.
Concentrations of carbon disulfide, 1,2-dichloropropane and
1,1,2,2-tetrachloroethane were only found in one sample each.

Concentrations of pesticides in the sediment samples increased
downstream of the PSF (samples PSFSD-04A/B through PSFSD-09A/B).
While pesticide concentrations decreased with distance, the extent
of pesticide contamination in the sediments downstream of the PSF
has not been fully defined. PAHs were detected in all but three
sediment samples (PSFSD-01B, PSFSD-04B and PSFSD-06A) collected.
The concentrations of PAHs did not-always decrease with depth, and
the extent of PAH contamination in the sediments downstream of the
PSF also has not been defined. Of the metals analyzed, arsenic,
barium, cadmium, chromium and lead were often found in the sediment
samples in both upstream and downstream samples.

Groundwater samples were collected from the five monitoring wells
installed within the study area. Analytical results reveal metals
and inorganics in the groundwater samples collected from the PSF
wells. Of the metals analyzed, the alkali earth metals (calcium,
magnesium, potassium and sodium) were detected at the highest
concentrations.

Concentrations of nitrate and thallium exceeded their federal
maximum contaminant levels (10 mg/L [as nitrogen] and 0.002 mg/L,
respectively). Concentrations of total and dissolved manganese,
total aluminum, and total iron in downgradient PSF wells slightly
increased above upgradient well (background) conditions.
Concentrations of manganese (total and dissolved) exceeded
secondary Maximum Contaminant Levels (50 gg/L) in samples PSF92-02
and PSF92-03.

Sample PSF92-02 detected a total zinc concentration above
background conditions. Detectable concentrations (total and
dissolved) of arsenic were found in sample PSF92-05. The dissolved
mercury concentration from sample PSF92-04 (0.4 ug/L) has been
discounted because it exceeds the total mercury concentration (non-
detect) for this sample. In addition, associated soil samples and
groundwater samples from subsequent sampling events do not contain
mercury. Concentrations of inorganic constituents (chloride,
nitrate, sulfate and bicarbonate) increased above background
conditions downgradient of the PSF. The increased concentrations
of inorganic chloride and sulfate downgradient of the PSF may be a
result of the breakdown of pesticides.

Analytical results reveal that metals and inorganic constituents
exist in the surface water to the east of the PSF in both upstream
and downstream . Of the metals analyzed, total concentrations of
aluminum, iron and zinc increased immediately downstream of the
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PSF. Of the inorganic constituents analyzed, concentrations of
chloride and bicarbonate decreased downstream of the background
sampling location (PSFSW-01), while sulfate concentrations
increased immediately downstream of the PSF.

The fate and transport evaluation of constituents detected on the
PSF was based on physical and chemical information from all sampled
media. In general, the pesticides and other semi-volatiles (PAHs)
detected in site soils have low water solubilities and high Koc
values, indicating that these constituents have a high affinity for
binding to soil particles, and a low potential for transfer to
groundwater or surface water (ATSDR, 1987-1991; Howard, 1991).
Secondary transport pathways for PAHs and-pesticides include the
transportation of adsorbed contaminants on soil particles by storm
or surface water runoff to sediments, and the subsequent
transportation of these sediments to points downstream. Soil
particles containing sorbed contaminants may also be dispersed as
airborne particulates.

The primary and secondary transport pathways for metals detected in
site soils are similar to the pathways discussed above, with the
addition of water soluble species leaching to ground and surface
water. The volatile organic compounds (VOCs) detected in site
soils are also water soluble, so they may also leach to groundwater
or surface water, or, if they are present in the upper surface
soils or in surface water these constituents may volatilize out
into the atmosphere.

If constituents dissolve and transfer to the groundwater, they can
be expected to travel within the aquifer in the direction of
groundwater flow. Metals constituents dissolved in surface water
will continue to flow downstream; VOCs will tend to volatilize out
of surface water to the atmosphere. Nonionic metals species and
organic compounds with lower water solubility and high KC values
may precipitate out of surface water and settle into or become
bound to sediments. Constituents present in the sediments may act
as a future source of surface water contamination, if conditions
favor their reentry into the water column.

The low levels of VOCs detected in site soils are unlikely to
affect the groundwater column to a great extent. Likewise, the
pesticides and PAHs detected in site soils tend to remain strongly
bound to soil particles, resisting transfer to the water column.
Therefore, the modelling of constituents from the soil to the
ground or surface water is considered unnecessary at this site.

A baseline risk assessment was conducted for the PSF site, which
includes a human health evaluation and an ecological risk
assessment. The human health evaluation identified 26 potential
exposure pathways, including 12 current pathways and 14 future
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pathways. The baseline risk assessment indicates that there may be
a concern for potential risk to human health, based on the exposure
pathways developed for the site.

Specifically, the risk assessment identifies several receptor
exposure pathways that have the potential to cause noncarcinogenic
health effects. A calculated hazard index (HI) greater than 1.0
indicates that the "threshold" for noncarcinogenic health effects
for a particular pathway has been exceeded. Unacceptable
noncarcinogenic (systemic) risks were identified at the PSF for the
following receptors and exposure pathways in the risk assessment:

Receptor Exposure Pathway - Medium HI

current on-site worker dermal exposure to surface soil 9.2
future on-site worker dermal exposure to surface soil 33
future construction worker dermal exposure to surface soil 16
future construction worker dermal exposure to subsurface soil 7.3

future recreational child dermal exposure to surface soil 1.9

future (off-site) adult ingestion of groundwater 4.6
future (off-site) child ingestion of groundwater 22

The baseline risk assessment also identified several receptor
exposure pathways with the potential to cause carcinogenic effects.
Risks from potential carcinogens are estimated as probabilities of
excess cancers as a result of exposure to the chemicals from the
site. The National Contingency Plan defines the range -f
acceptable risks for evaluating cancer risks as 1 x 10 to 1 x 10 ,
which corresponds to one excess cancer in a population of ten
thousand to one excess cancer in a population of one million.
Cancer risk estimates were calculated f.r three rgceptors that
exceed the acceptable risk range of 1 x 10 to 1 x 10"-, as follows:

Receptor Exposure Pathway - Medium Cancer Risk

current on-site worker dermal exposure to surface soil 8 x 10
future on-site worker dermal exposure to surface soil 4 x 10'

future (off-site) adult ingestion of groundwater 2 x 10'

In addition, fifteen cancer risk estimates were calculated that
exceed the standard point of departure, but arT within he
acceptable risk range identified by the NCP (I x 10- to 1 x 10 ).
A list of these acceptable risks, by receptor and pathway, is
located in Section 6.1.5, which summarizes the human health portion
of the risk assessment. It should be noted that the estimations of
risks due to dermal exposure are likely to be overestimated, due to
the conservative assumptions used in calculating the risks. The
risks estimated for future consumption of site groundwater may also
be overestimated, since there are no current plans to develop the
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site as a well field for residential users, and since there is an
adequate supply of drinking water available from the Fort Riley
wells, located 1.8 miles upgradient from the PSF site.

A qualitative ecological risk assessment was conducted as part of
the baseline risk assessment. The ecological risk assessment did
not identify any current negative impact to flora and fauna at the
site. Terrestrial and aquatic life in the area of the drainage
ditch may potentially suffer adverse effects from constituents
detected in site surface water and sediment samples. However,
other (larger) sources of surface water are located nearby, and
ecological receptors would probably favor these sources over the
intermittent stream on-site. Therefore, the environmental impact
of the contamination detected in the surface water and sediment
should not impact downstream media because the natural character of
the drainage ditch (i.e., its intermittent flow) does not
consistently discharge surface water and flush sediments to
downstream points.

Likewise, the risk to environmental receptors due to exposure to
surface soils is also minimal or low. The area most impacted by
soil contamination (the previously stressed area of vegetation) is
small (20 ft. x 20 ft.), and there are areas adjacent to the site
that provide suitable habitats and food supplies for animal species
that may pass by or frequent the site. And, because the area of
stressed vegetation has experienced regrowth this growing season,
the effects of the surface soil contamination do not appear to be
long-lasting in nature.
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1.0 INTRODUCTION

In support to Fort Riley, the United States Army Corps of
Engineers, Missouri River Division, Kansas City District (CEMRK),
and Law Environmental, Inc., Government Services Division is
conducting a Remedial Investigation/Feasibility Study (RI/FS) at
the Pesticide Storage Facility, Building 348, Fort Riley Military
Installation, Fort Riley, Kansas (Figure 1-1). This project is
performed in accordance with the Draft Final planning documents
dated December 1991. These Draft Final planning documents were
conditionally approved by the Environmental Protection Agency (EPA)
and the Kansas Department of Health and Environment (KDHE) on 21
and 22 January 1992. An addendum to these planning documents,
entitled Draft Final Modified, were issued in September 1992.
These Modified documents reflect revisions addressing the
conditions of approval, provide additional historical and
background information, and include additional descriptions of
subsequent RI and FS tasks. These Modified documents in no way
alter the execution of the plans as previously approved.
Modifications to field activities have been approved per the
Federal Facilities Agreement and are documented by Technical
Memoranda.

Pursuant to the National Contingency Plan (NCP) and Section 105 of
the Comprehensive Environmental Response Compensation and Liability
Act (CERCLA), Fort Riley was proposed for inclusion on the National
Priorities List (NPL) on July 14, 1989, and finalized on the NPL on
August 30, 1990. The Pesticide Storage Facility (PSF) and the Fort
Riley Southwest Funston Landfill (SFL) were combined as one site by
the EPA. EPA reasoned that both alleged contaminant sources
potentially affected the same shallow aquifer and target
populations. These two sites attained an aggregate score of 33.79
on the Hazard Ranking Score (HRS) but are the subjects of separate
RI/FS efforts. An HRS of 28.5 is needed for inclusion onto the
NPL.

Fort Riley, the Department of the Army, the EPA and the State of
Kansas entered into a Federal Facility Agreement effective June 28,
1991 (IAG Docket No. VII-90-5-0015). Under Section VII B,
paragraphs 4, 5 and 6 of the agreement, the PSF is specifically
addressed as a contaminant source. The purposes of the IAG are to:

ensure that sites such as the PSF are thoroughly
investigated and appropriately remediated;

establish procedures and schedules to develop, implement
and monitor appropriate response actions in accordance
with federal and state law; and

facilitate cooperation and participation of the parties
in the agreement.
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1.1 PURPOSE AND OBJECTIVES

The general purpose of this investigation was to perform an RI/FS
that evaluated the nature and extent of contamination and developed
alternatives for remedial actions at the PSF.

The specific objectives of the RI are to evaluate the nature and
extent of constituent releases, assess the potential for
constituent migration, identify public health and environmental
risks associated with the site with respect to regulatory
environmental standards and advisories, and provide objectives for
future response actions that may be required at the site.

Specific objectives of the FS are to develop site specific remedial
alternatives based on response actions, identify and screen
appropriate technologies for implementation of alternatives,
develop an analysis for the selection of cost-effective
alternatives, develop a health exposure evaluation and develop an
organized comparison of findings for each remedial alternative.

The general RI/FS program as presented in EPA guidance involves a
sampling and analysis effort leading to the development of remedial
alternatives. If necessary, a more detailed sampling and
analytical effort will be conducted to delineate contamination and
quantify pathways to aid in the selection of remedial alternatives.
The PSF RI/FS encompasses several key elements necessary to select
an appropriate remedial action. These include:

Determination of the federal and state Applicable or
Relevant and Appropriate Requirement (ARAR)s.

Development of the Data Quality Objectives (DQOs)
consistent with the Applicable or ARARs and achievable
with acceptable field and analytical procedures.

Performance of a field investigation in one or more
phases to collect sufficient information to assess
contaminant movement and pathways, and to support
development of remedial alternatives.

Quantitatively evaluate the impact on human and
environmental receptors associated with the PSF through
reasonable exposure pathways, to include surface water,
ground water and soil media, and incorporating the
exposure and risk assessment criteria as required under
CERCLA, NCP, and Superfund Amendments Re-authorization
Act, 1986 (SARA), and as defined in the Superfund Public
Health Evaluation Manual (SPHEM).
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Identification of those media where the results of the
field investigation and risk assessment indicate no
significant threat (according to guidance) to human
health or welfare, or to the environment.

Development of a set of potential remedial alternatives,
in the event a significant threat exists, consisting of
appropriate technologies, that can remove the
contamination or control its migration, provide a range
of reduction of the mobility, toxicity, or volume (MTV)
associated with the contamination, and meet or exceed
established ARARs.

Preparation of a decision document identifying any
necessary control measures, if any.

As part of the general FS process, an initial screening of remedial
alternatives is conducted using criteria of effectiveness,
implementability and cost. If necessary, additional studies are
performed to support selection of remedial technologies. A
detailed analysis is then conducted to evaluate remedial
alternatives using a set of criteria that includes protectiveness,
compliance with ARARs, reduction of MTV, schedule, reliability,
capital, operation and maintenance costs.

After a remedial alternative is selected, a Record of Decision
(ROD) is created, which documents the selection based on
information and recommendations contained in the Installation
Restoration Program (IRP) RI and FS reports. If an engineering
solution is selected, the remedial design is specified and then
implemented.

1.1.1 RI Approach

The RI rationale for the PSF was intended to confirm findings from
previous investigative activities at the site, to characterize the
extent of contamination and better define the physical
characteristics (hydrologic gradient, soil properties, etc.) of the
site. The findings of this initial phase of the RI were evaluated
to identify the need for additional field investigation prior to
completing the baseline risk assessment and feasibility study. A
baseline risk assessment is included as Section 6.0.
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1.1.2 Data Quality Objectives

The data generated from the RI/FS must be of sufficient quality and
quantity to meet the overall objective, which is to evaluate the
nature and extent of contamination and develop appropriate remedial
responses at the PSF. The DQOs were considered in categories as
listed below:

Site Characterization - Characterization of this site was
accomplished through use of data generated by the collection
and analysis of soil, ground-water, surface water and sediment
samples. Air quality was not assessed based on the
physical/chemical properties of the suspected contaminants as
noted in Section 5.1 of the PSF RI report.

Laboratory Analyses - Quality Assurance Evaluation was
performed to determine that the analytical methods and their
appropriate detection limits were in agreement/suitable with
the ARARs.

Health and Safety - Field monitoring was used to establish the
level of protection needed for the work party and other site
related personnel. This data was gathered by the use of a
photoionization detector (PID) and realtime dust monitor
during intrusive activities.

Risk Assessment - The data was used to evaluate the threat to
public health and the environment and help develop and
evaluate alternatives.

Evaluation of Alternatives - Data collected from the various
matrices will be used to evaluate remedial alternatives and
support a feasibility study.

1.2 SITE BACKGROUND

This section summarizes background information and data including
a description of the site, discussion of historical practices and
activities at the PSF and a discussion of previous environmental
sampling events and investigations. Specific discussions covering
the characterization of the site and the results of the field
investigation are presented in Sections 2.0 and 3.0 of this report.
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1.2.1 Site Description

The PSF area of investigation consists of Building 348 and adjacent
land area as shown in Figure 1-2. Building 348 was formerly
numbered 292.

The PSF building was constructed May 21, 1941, to serve as a
general purpose warehouse facility. In preparation for
construction of Building 348, the then existing grade was raised by
emplacement of fill material. The fill material consisted of soil
native to the area (silty clays) and minor amounts of miscellaneous
material (bricks, cinders, horse shoes, rubble, etc.). A more in-
depth discussion of the estimated fill intervals and the impact on
site characterization and analytical chemistry/data interpretation
are presented in Sections 3.1.3.2 and 4, respectively. Fort Riley
records do not state what was initially stored in this building.
However, a personal interview with the Fort Riley Senior Pesticide
and Herbicide Program Manager and the Exterior Works Branch Chief
state that Building 348 has been used for the storage of pesticides
since at least 1973. In 1982, general improvements were made to
the building consisting of the addition of insulation to the
roof/ceiling spaces and installation of fireproofing to the
vertical walls. Finally, in 1984, the PSF portion of Building 348
was renovated to "correct for deficiencies to meet federal standard
for pesticide storage" (Realty Specialist, Fort Riley 1993)

Building 348 measures approximately 110 by 30 feet. The northern
portion of the building (approximately 30' x 30') is used to store
herbicides and preformulated pesticides (Senior Pesticide and
Herbicide Program Manager, 1992). The remainder of Building 348 is
used to store general improvement materials and paint.

The DEH yard extends south of Dickman Avenue to the south central
edge of the Main Post cantonment area. The area of investigation
is approximately two thirds of an acre and consists of the
southeast portion of the DEH yard which is a fenced, secured
storage and maintenance area that supports services necessary to
maintain the buildings, grounds and utility systems at Fort Riley.
Items currently stored within the study area include paint,
pesticides/herbicides, pressure treated lumber, electrical and
plumbing materials, bulk asphalt, bulk aggregate, and fence
materials. Vehicle maintenance and storage facilities are also
located at the DEH yard. Stored items include heavy equipment,
pick-up trucks, mowers, dump trucks, loaders, lift trucks and
equipment and tools used to perform maintenance activities.

Figure 1-2 shows the configuration of the DEH yard within the
vicinity of the PSF as it appeared during the 1992 field
investigation. Items and materials that have been stored in
"outside warehouse areas" have been relocated over time. However,
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information derived from photographs dated pre-1990 (DEH - Files)
show that pressure treated lumber was stored along the eastern
fence. DEH photographs taken in the spring and summer of 1991 also
show what again appears to be pressure treated lumber storage
adjacent to the eastern fence. The pressure treated lumber was
removed to accommodate access to field work for the 1992 field
investigation.

The RI area of investigation consists of Building 348, property
adjacent to and adjoining Building 348 (within the eastern and
southern fence) and the paved area immediately south of Building
348. In addition, the area of investigation included the
limestone-lined drainage located to the east and outside of the
fenced portion of the PSF, and the soils between the limestone-
lined drainage and the eastern fence.

During 1988, according to the Polychloronated Biphenyl (PCB)
Program Manager, DEH, several PCB containing electrical
transformers were stored in two CONEX containers next to Building
348 (Figure 1-2). A CONEX is a ribbed metal container used for
shipping and temporary storage of goods and materials by the Army.
A specific discussion of the CONEX closure investigation is
presented in Section 1.2.3 of this report. Non-PCB transformers
are presently stored along the southeast side of Building 343 and
northeast side of Building 344. During the fieldwork (February
1992 through May 1993) it was observed by field personnel that
along the east side of the PSF, east of the fenceline, there were
an undetermined number of electrical parts half buried under bank
material. The precise number and spatial distribution of these
parts have not been surveyed. These parts included electrical
insulators and other parts appearing to originate from electrical
transformers. During the field investigation, an area of stressed
vegetation measuring approximately 20' x 20' was observed located
downslope of the PSF outside of the perimeter fence (Figure 1-2).
Vegetation in this area has recovered as observed and reported by
Fort Riley DEH staff on June 24, 1993.

General surface drainage follows the general topography and is
directed to the east (Plate 1). It then enters drainage features
which have been artificially channelized from Dickman Avenue to the
railroad tracks southeast of the site. This channel is constructed
of cemented limestone blocks. The channel was reported to have
been lined during the 1930s. The channel proceeds southward under
the railroad tracks and then flows into an unnamed tributary
leading to the Kansas River which is approximately one-half mile
south of the PSF.
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1.2.2 Site History

The Fort Riley Military Installation was established in 1852 as an
outpost near the confluence of the Smoky Hill and Republican Rivers
in Geary and Riley Counties, Kansas. This was in response to the
need for military protection of civilian populations during
westward expansion of the territory. The development and growth of
Fort Riley proceeded in response to the evolution of the American
military mission, in response to the Indian conflicts of the last
half of the 1800s, the Spanish American War, World Wars I and II,
the Korean and Vietnamese conflicts, and the Persian Gulf War.

Since its inception, Fort Riley has continuously served as a center
of military education and readiness. Fort Riley has functioned as
a small municipality and light industrial complex, at times having
an installation population, including military and civilian
residents, of over 20,000. Municipal activities on the
installation include solid waste disposal (land filling),
wastewater treatment, wastewater discharge and general
infrastructure maintenance. Specific tasks associated with
maintenance duties would include general construction activities,
pesticide and herbicide application, fleet maintenance and general
storage and repair services.

Fort Riley serves in a military capacity as a training, equipment
supply and military maintenance center and, therefore, has
historically required management and disposal of wastes associated
with these activities.

Pesticides and herbicides have been used at the Fort Riley
reservation for a variety of applications. For this reason, the
presence of inorganic as well as organic contaminants was
investigated.

Prior to about 1975, pesticide wastewaters, rinse water and
concentrated spills came into contact with the ground surface on
site. Currently, pesticide solutions are diluted with rinse water
and sprayed over the area treated that day or saved for future
applications (Senior Pesticide and Herbicide Program Manager, Fort
Riley, 1992). However, during the 1992 field investigation, sample
collection personnel observed herbicide application staff rinsing
the equipment and spray vehicles. This rinsing occurred adjacent
to the northwest portion of Building 348. The herbicide
application staff did not collect or contain the resulting rinse
water, allowing it to run onto the ground surface. This is not an
official procedure and appears to be sporadic in nature. How this
relates to analytical results is discussed in Section 4.1.2.
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Since 1976, the majority of insecticide application has been
performed by outside contractors to Fort Riley (Senior Pesticide
and Herbicide Program Manager, 1992). Contractors do not use the
PSF for formulation or mixing of the pesticides (Senior Pesticide
and Herbicide Program Manager, 1992). In 1984, the building
interior was renovated to conform to current operating practices
(see Section 2.1.2). A list (Dec. 1991) of stored chemicals is
included as Table 1-1 and provides an indication of the material
currently used by Fort Riley (in house).

DEH personnel have indicated during personal interviews that
numerous heavy thunderstorms occurred between 1981 and 1983 (Chief,
Env. & Nat. Res. Div., DEH, 1992). The resulting storm water run-
off followed natural topography and eroded sizeable channels, ruts,
and "wash outs" along and underneath the east and south PSF fence
lines. Some of these erosional features were large enough for a
man to crawl through (Chief, Env. & Nat. Res. Div., DEH, 1992).
Estimates indicate that between three and five feet of material was
eroded from underneath the train tracks adjacent to the PSF at one
time. In each case new "fill" material was emplaced, returning the
site to existing grade. The Chief of the Environmental & Natural
Resources Division of the DEH also stated that, at the time of
paving (August/September 1990), the blacktop area was built up
anywhere from 1 to 1.5 feet, based on original fence height and
surface of blacktop.

In December of 1991, a natural gas line leak developed in gas
piping south of the railroad tracks. Repairs of this leak occurred
December 10, 1991, and resulted in the excavation of a portion of
the gas line (to expose gas valving) east of Building 348. While
the excations were open, slide photographs were taken. Review of
these slides did not reveal obvious indications of fill material
and are inconclusive. Sections 1.2.1 and 3.1.3.2 present
additional information about fill material on site. The excavated
material was returned to the trench(es) when repairs were finished.
Since that time, less than one foot of settlement has occurred
where the excavations were developed as observed by field personnel
during the field work (February 1992 through May 1993).

1.2.3 Previous Evaluations

During the months of July 1974 and November 1974, the U.S. Army
Environmental Hygiene Agency (USAEHA) collected soil samples from
outside the PSF as part of the U.S. Army Pesticide Monitoring and
Entomological Studies Programs. Data collected during these
sampling events was presented in "Entomological Special Study No.
44-015-75/76" (USAEHA, 1975). The program's purpose was to
evaluate the pesticide formulation, mixing and storage area at Fort
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Riley, confirm alleged soil contamination, and estimate the
potential for pesticide migration to sensitive areas of the
environment. For the July sampling, a single soil sample was
collected east of the PSF. In November, four soil, two sediment
and two surface water samples were collected near the PSF and along
the small, stone-lined channel east of the building.

According to Pesticide Monitoring Study No. 17-44-1356-88 by
USAEHA, the then Environmental Coordinator, Fort Riley DEH,
collected six soil samples from a depth of approximately two inches
in the vicinity of the PSF during May 1986 (Figure 1-3). The study
was conducted to fulfill a requirement for issuance of a Part B
permit to Fort Riley under the Resource Conservation and Recovery
Act (RCRA). The Pesticide Monitoring and Entomological Studies are
included as Appendix Aa and Ab, respectively.

A "Closure Plan for Hazardous Waste Storage Facilities, Building
292 and Two CONEXs" and its appendices were written in 1987 by
USAEHA (Appendix B) for a portion of the formerly designated
Building 292 (now Building 348) and for two CONEX containers.
These were considered hazardous waste storage facilities and closed
under the provisions of 40 CFR 265 on December 3, 1990. The
hazardous waste and materials stored in the CONEXs included PCB-
containing electrical transformers (PCB Program Manager, DEH,
1992). The CONEXs were located next to Building 348, as shown in
Figure 1-2.

An area inside Building 348, in the northwest corner of the
building and measuring four feet by eight feet, was used to store
the following items (Senior Pesticide and Herbicide Program
Manager, Fort Riley; Chief, Env. & Nat. Res. Div., DEH, 1992):

Decontamination agent DS-2;
Fungicide, mercury powder;
Metallic mercury spill cleanup residual;
SEVIN@ pesticide;
Calcium hypochloride;
Methanol;
Miscellaneous pharmaceutical items, such as skin cream,
shampoo, medication, lindane pesticide.

The listed items were first stored at Building 292 (now Building
number 348) between 1981 and 1982. These were transferred to the
Defense Reutilization and Marketing Office (DRMO) in October 1982.
By the first quarter of 1983, these items were transported and
disposed of by licensed contractors (Chief, Env. & Nat. Res. Div.,
DEH, 1992).

In August of 1990, wipe samples were collected from the inside of
the CONEX containers located adjacent to the southeast corner of
the PSF building. This sampling was conducted to comply with the
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procedures specified in the CONEX closure plan approved by the
State of Kansas (KDHE, 1990). Preliminary data reported no
detectable concentrations of PCB or semi-volatile contamination.
Minimal levels of several pesticides and heavy metals were also
detected. Subsequent evaluation of the analytical data revealed
that positive test results were determined to have been caused by
matrix effects during analysis. A later report submitted by the
contractor and verified by the Army showed the samples to be free
of the pesticide and heavy metal contamination discussed above.

After an additional explanation of the sampling results, the KDHE
accepted the Closure of Building 348 and CONEXs on December 3, 1990
(Appendix B). The CONEX containers have since been removed by Fort
Riley personnel (DEH, PCB Program Manager, 1992).

1.2.4 Evaluation of Existing Data

The review and analysis of readily available existing data serves
to provide a more complete understanding of the nature of possible
contamination. It also aids in the design of RI tasks. A review
of analytical data generated from previous investigations has been
performed for this site. Critical factors considered during this
review include:

Data sufficiency;

Comparability of data (e.g., time of sampling);

Field methodologies and procedures;

Laboratory data - analytical detection limits, analytical
methods and Quality Assurance/Quality Control (QA/QC)
procedures;

Accuracy and completeness of field notes;

Sample collection and handling methods.

The review incorporated the following format:

Review previous analytical data submittal sets.

Compile pertinent data from previous investigations with
respect to analytical methods used and analytical method
detection limits.

Compare and contrast previous analytical data submittal
sets.
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Two analytical data submittal reports, generated by the U.S. Army
Environmental Hygiene Agency (USAEHA), were evaluated. The first
is from a 1975 report, "Entomological Special Study No. 44-015-
75/76". The second is from a 1988 report, "Pesticide Monitoring
Study No. 17-44-1356-88". The latter sample collection event was
conducted by the then Environmental Coordinator for the DEH, Fort
Riley.

Evaluation of the data and reports reveal that key pieces of
information were not included. These include presentation/
discussion of the field procedures employed. There is no
discussion of sample collection methods, field documentation (log
books, field sheets, chain-of-custody), sample locations and depth
of collection, and/or general field QA/QC. The reports also do not
present and/or discuss analytical laboratory QA/QC methods and
procedures. Both reports provide analytical data tables and
include analytical (method) limits of detection. Comparing these
data sets for parameters included in both the 1975 Entomological
Special Study No. 44-015-75/76 and the 1988 Pesticide Monitoring
Study report No. 17-44-1356-88 reveals that there is one full order
of magnitude difference in detection limit(s), and that the 1975
data reported the lower detection limit(s).

Interviews with USAEHA laboratory personnel (via telephone)
indicate that prior to the enactment of RCRA, standardized EPA-
enforced analytical methods were not in effect (Chief Chemist,
Entomological Division, USAEHA, 1992). Therefore, the Department
of Defense (DOD), through the National Monitoring Program,
established its own methods and procedures for the handling and
analysis of environmental samples. DOD also developed general
QA/QC procedures (Chief Chemist, Entomological Division, USAEHA,
1992).

The general QA/QC procedures included preparation and analysis of
duplicate samples (one out of every 10). Field and/or trip blank
samples were not routinely requested or analyzed. The laboratory
also did not spike field samples for analysis and evaluation of
percent (%) recovery. Rather, laboratory personnel would take
"clean" soil and add (or cut) sand to it. Then a known quantity
(concentration) of a known compound was added to the soil/sand
matrix. This sample was analyzed and percent recovery was
evaluated. Since percent recovery is variable, depending on many
factors, evaluation relied on professional laboratory judgement.
Further interview discussions revealed that analytical data went
through "limited" validation. Finally, the laboratory, instead of
analyzing for a complete suite of analytes (e.g., pesticides), the
laboratory would extract and analyze for a particular class (e.g.,
organophosphates) of expected pesticides.
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After the enactment of RCRA in 1976 and the development of
Analytical Methods for Solid Wastes (SW-846), the USAEHA followed
procedures and methods similar to EPA Method No. 8080 (Extension
Entomologist, state of Kansas, 1992). The September 1988 USAEHA
report does not present, discuss or reference this analytical
method or the QA/QC procedures followed.

Without adequate documentation, presentation and discussion of the
referenced data and information requirements, comparison of the
existing data sets, resulting report(s), conclusions and
recommendations can not be made. Discussions and comparisons of
current analytical data with past analytical results are presented
in Section 4.0.

1.3 REPORT ORGANIZATION

This report was prepared in accordance with the Draft Revision of
Engineering and Design Chemical Data Quality Management For
Hazardous Waste Remedial Activities, ER 1110-1-263 U.S. Army Corps
of Engineers, December 1, 1990 and EPA's Guidance on Conducting
Remedial Investigation and Feasibility Studies under CERCLA, OSWER
Directive 9355.3-01, October 1988.

The field investigations at the PSF consisted of shallow soil
borings, monitoring well installation and sampling, and surface
water and sediment sampling and analysis.

Section 1.0 of this report presents a general overview and
description of the PSF site and provides historic and previous
studies information.

Section 2.0 describes the study area investigation which includes
details of the performed field activities, both physically and
chemically, associated with site characterization.

Section 3.0 of this report describes the physical characteristics
of the study area which include the results of the field
investigation as described in Section 2.0.

Section 4.0 of this report addresses the sources, nature and extent
of detected and naturally occurring contaminants.

Section 5.0 of this report addresses the Contaminant Fate and
Transport mechanisms at the PSF.

Section 6.0 of this report presents the Baseline Risk Assessment.

Section 7.0 provides a summary of Sections 4.0, 5.0 and 6.0.
Project conclusions are also presented.
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2.0 STUDY AREA INVESTIGATION

2.1 STUDY AREA INTRODUCTION

This section presents and summarizes the field activities andscoped tasks relevant to the characterization of the PSF. Fieldwork conducted during the initial phase of the RI at the PSF wasperformed to achieve the objectives stated in Section 1.1 and
include the following key elements.

Expand the data base at the site;

Evaluate the nature and extent of previously detected
contaminants;

Confirm the presence/absence of additional contaminants;

Improve understanding of spatial distribution of contaminants;

Improve understanding of contaminant migration;

Evaluate subsurface stratigraphy;

Evaluate selected aquifer characteristics;

Characterize ground-water flow;

Establish background levels for the chemical characteristics
of soil and ground water;

* Access remedial action technologies/alternatives;

• Provide adequate data to perform the risk assessment; and

• Provide adequate data to perform the Feasibility Study.

Specific field tasks performed at the site are, discussed in thefollowing sections and are presented in Table 2-1, Project
Activities and Rationale.

In order to more thoroughly characterize the site and to complywith prudent environmental health and safety concerns, fieldinstruments were used to monitor possible exposure events to fieldpersonnel. The December 1991 and September 1992 planning
documents, hereafter referred to as "the planning documents",contain a discussion (and list) of the general theory ofapplication; description of the instruments and calibrationrequirements; sample collection devices; decontamination procedures
and sample shipment protocols. Field activities were performed in
modified level D personal protective equipment (PPE).
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Log books were filled out during the day detailing the activities
of the field investigation. In addition to the field log book,
Daily Quality Control Reports (DQCRs) were prepared by the site
manager and submitted to the Corps of Engineers Project Manager.
The DQCRs summarized the daily activities and included general and
specific sample collection activities, decontamination, field
instruments used, and problems encountered during the field work.

Investigation derived waste(s), including, decontamination water,
purge water, drill cuttings, development water and discarded PPE
clothing were stored in 55-gallon Department of Transportation
(DOT) approved liquid and solid waste drums. The drums were
labeled to facilitate correct identification and included type of
material, source of material, date and location of waste. The
drums were then transported and staged at the Site Operations
Center (SOC) located in the northern portion of the Southwest
Funston Landfill (SFL) site. Details of the SOC and its
construction are described in the December 1991 and September 1992
Work Plans.

2.1.1 Surface Features

General observations were noted concerning surface features during
the initial site visits and subsequent field activities of the RI.
These included geomorphic landforms and cultural features. A
summary discussion is presented in section 3.1.1 of this report.

A topographic site survey was performed prior to field
investigations with sample collection locations and elevations
surveyed later. Location coordinates were surveyed to the closest
0.1 foot and referenced to the Lambert Coordinate System.
Elevations were determined to within 0.01 foot, including the top
of the well riser and the top of protective casing. Elevations are
referenced to mean sea level (MSL). Horizontal and vertical
control of these elevations was attained by their reference to the
State Plane Coordinate System and published United States
Geological Survey (USGS) benchmarks.

The topographic survey and resulting map provide elevation and
location data necessary to evaluate potential contaminant migration
pathways. These include surface water flow patterns and ground-
water flow direction and gradient. These data are critical in
evaluating the potential hazards and risks associated with past or
current site activities.

1531.k14 Draft Final RI
2-2 PSF-July 19, 1993



In order to more thoroughly characterize the PSF and the potential
impacts on the local environment, an evaluation of adjacent land,
including identification of possible wetlands, was conducted. Part
of this evaluation included interviewing Fort Riley personnel and
officials with the Army Corps of Engineers-Missouri River Division
Kansas City District (CEMRK). This information is presented in
Section 3.1.1 of this RI report.

2.1.2 Contaminant Source Investigations

Pesticides (including insecticides and rodenticides), herbicides,
fungicides, insect repellents, and soil fumigant have been used at
Fort Riley for a variety of applications, and are referred herein
collectively as "pesticides and herbicides". Historically, the
types of pesticides and herbicides used can be expected to have
parallelled those that were generally available to the public at
the time of use. Prior to about 1975, pesticide and herbicide
wastewaters, rinse water and concentrated spills were allowed to
run onto the ground surface east of the PSF (Figure 1-2).
Currently, rinsewater is diluted to the appropriate application
concentration and either sprayed over the days task area or saved
for future herbicide application. Since at least 1976, the
majority of insecticide application has been performed by outside
contractors to Fort Riley (Senior Pesticide and Herbicide Program
Manager, 1992). Contractors do not use the PSF for formulation or
mixing of pesticides. The northern portion of the PSF Building 348
is used to store pesticides and herbicides (Figure 2-1). A listing
of pesticides and herbicides available to Fort Riley during the
time when formulation and mixing operations and activities occurred
(during 1971) is listed in Table 2-2. However, not all of the
pesticides/herbicides listed were used for base-type, domestic
applications and therefore were not stored at the PSF. For
example, the herbicide 2,4,D + 2,4,5-T, high volatile ester,
commonly known as Agent Orange, was intended for tactical military
purposes and was not stored at the PSF. Only base-type, domestic
use chemicals were stored at the PSF. Tables 2-3 and 2-4 do list
pesticides stored at the PSF during 1979 and 1984 respectively.
The remainder of the building is used to store general improvement
materials, equipment and paint. The December, 1991 inventory is
tabulated on Table 1-1.

Personal discussions and interviews with DEH staff and map
representations indicate that a livestock dipping facility was
formerly operated within the general vicinity of the PSF. An
installation map, No. 6139-407.OG, of the Fort Riley Installation
dated May 15, 1941 and a General Site Plan and Building Use map of
the Ft. Riley post property dated November 12, 1946 depict the
location of this dipping facility. Review and evaluation of these
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maps with respect to the current Fort Riley configuration reveals
that the former animal dipping facility (Building T621) was located
approximately 300 feet east of the PSF. After evaluation of a
series of maps including general topography (circa 1907, 1941,
1976, and 1992) and general installation layout, it has been noted
that the former dipping facility was located topographically down
gradient of the PSF. Figure 3-1B shows this relationship. The PSF
lies west of the rock lined drainage at approximately 1075 feet
above MSL. The dipping facility lies at approximately 1065 feet
MSL on the west side of the current rock lined drainage and up to
1078 feet MSL on the west side of the drainage. As a result, it is
unlikely that storm water runoff from this former dipping facility
site impacted the PSF directly.

Telephone interviews with the Extension Specialist (Livestock
Entomology, State of Kansas) and the Extension Entomologist (State
of Kansas [ret.]) reveal that prior to the end of the Second World
War (1945), it was common practice to dip livestock in a solution
of "Hot Lime" to protect the animals from lice, biting flies and
other pests. From 1945 through 1948, DDT was the dipping solution
of choice. From 1948 until the mid 1980s, Lindane (Gamma BHC) was
used.

The investigation of the PSF necessarily allows for the analysis of
specific wastes from a broad range of analytes as specified in the
following sections. Samples were collected from soil, surface
water/sediment, and ground water for laboratory analysis. A
description of field sampling activities is presented in the
following sections.

Samples collected are designated using the following alpha and
numeric references:

PSF92 - Monitoring wells installed by Law Environmental
SW - Surface Water
SD - Sediment
SB - Soil Boring/hand auger boring
SS - Surface Soil
TB - Trip Blank
RN - Equipment Rinsate

Monitoring well samples contain the prefix "PSF92" with consecutive
numbers ranging from 01-05.

Soil boring locations were labeled as: PSFSB-XXQ. Soils from
monitoring well borings were labeled PSFMWSB-XXQ to differentiate
from hand-augered soil boring samples. The "XX" notation
represents the number of the boring. The 'EQ" represents the depth
of the sample within the boring.

Surface soil samples were labeled with the "SS" prefix and followed
by consecutive numbers ranging from 01-04.

Surface water/sediment samples were labeled with the prefix "PSFSW"
and "PSFSD" followed by consecutive numbers ranging from 01-09.
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2.1.3 Surface Water and Sediment Investigation

Surfacewater and sediment samples were collected and analyzed in
order to evaluate possible migration of contamination off site via
surface water run off. Section 3.1.2 summarizes the physical
findings of this investigation while Section 4.3.3 and 4.3.4
presents the analytical results.

Samples of surface water and sediments were designated as PSFSW and
PSFSD, respectively. PSFSW-01, 02, 03, 04, 06, and 07 were
collected between March 31, 1992, and April 2, 1992. Sample PSFSW-
05 was not collected because of the absence of water at the
sampling location. PSFSD-01A/B, 02A/B, 04A/B, 05A/B, 06A/B and
07A/B were also collected between March 31, 1992 and April 2, 1992.
Sample PSFSW-09A/B was collected July 16, 1992 (sample PSFSD-08 is
a duplicate of PSFSD-02). Samples PSFSW/SD 01, 02, 03 (SW only),
and 04 were collected from the lined portion of the ditch. Samples
PSFSW/SD 06, 07 and 09 (SD only) were collected from the eroded
channel downstream of the lined ditch. Grading activities were
carried out in the vicinity of sediment sample PSFSW/SD-09 in
August 1991. This may not be a representative sample in defining
the horizontal extent of contamination as soil could have been
introduced to the stream during grading activities. Sediment
sample PSFSD-05A/B was collected from the east/west trending
drainage that feeds into the limestone drainage. The location of
surface water and sediment samples collected is shown in Figure 2-3
and Plate 1.

Surface water samples were collected from a natural drainage that
feeds into the limestone-lined drainage, starting with the
downstream location and progressing upstream. Samples were
collected by slowly submerging a stainless steel beaker into the
water. When the beaker was full, the contents were slowly poured
down the inside surface of the sample bottles. Samples for
volatile organic compound (VOC) analyses were filled first.
Subsequent containers were then filled for the remaining analytical
parameters. Preservatives were added in the field and tested for
correct Ph. Samples were analyzed for VOCs, semi-volatile organic
compounds, pesticides/PCBs, metals (total and dissolved),
organophosphorus pesticides, herbicides and inorganic anions
(chloride, sulfate, nitrate and bicarbonate).

Sediment samples were collected with a pre-cleaned stainless steel
hand auger. Two sediment samples were collected from each location
at depths of zero to one foot (sample suffix "A") and one to two
feet below the stream bed (sample suffix "B"). Samples retrieved
from the hand auger were emptied into a stainless steel bowl.
Samples for VOC analysis were collected first without mixing,
filling the jars with no headspace. The remaining sediment was
composited and transferred to the appropriate bottles. Samples were
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analyzed for VOCs, semi-volatile organic compounds,
pesticides/PCBs, metals, organophosphorus pesticides and
herbicides. One sediment sample (PSFSD-04A) was analyzed for the
2,3,7,8-TCDD dioxin isomer. Discussion of analytical results and
rationale for parameter selection are presented in Section 4.3.4 of
this report.

2.1.4 Geological Investigation

The geologic and hydrogeologic characteristics of the area were
investigated to help evaluate the extent of contamination. The
initial investigation consisted of reviewing existing geologic
literature, personnel interviews and a pilot-hole boring. The
pilot hole boring investigation was conducted January 24, 1992, in
order to 1) measure the depth to ground water, 2) log the
stratigraphy (soil type, etc.) beneath the site and 3) select the
appropriate well screen slot size and gradation of the filter pack
(sand).

The subsequent field investigation consisted of sampling soil and
ground water coincident with the installation of five monitoring
wells. Monitoring well PSF92-01 was installed upgradient of the
site and is the background well for the study. Monitoring wells
PSF92-02, PSF92-03, PSF92-04, PSF92-05 were installed
topographically downgradient of the site to provide data on soil
and ground-water contaminants which may be migrating from suspected
sources (Figure 2-4 and Plate 1). Results of the geological
investigation are discussed in Section 3.1.3 of this report.

The monitoring wells were installed by Layne-Western Co. Inc. of
Kansas City, Kansas. A truck-mounted Mobile Drill B-57 drill rig
was used for advancing the monitoring well borings using 10-inch
outside diameter (O.D.) hollow stem augers. The drill rig and
sampling equipment were steam cleaned decontaminated prior to
setting up on each well location. No lubricants were used during
drilling or sampling and field monitoring of ambient air did not
record contaminant levels above background.

The monitoring well borings were continuously sampled using a
2-inch diameter split spoon. Soil samples were collected for
geotechnical analysis to evaluate site specific stratigraphy and to
aid in the selection/design of well screen slot size and filter
pack size. Two geotechnical samples were collected from the
screened interval from each well and analyzed for grain size
distribution (ASTM 421 and 422), Atterberg Limits (ASTM-D-423 and
424), and moisture content (ASTM-D 2116). Results of geotechnical
analysis are shown in Table 3-1 and Appendix G.
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A soil chemical profile was performed on well boring PSF92-02 to
assist in evaluating the extent of vertical contamination in the
soil profile. Continuous soil samples were collected and submitted
for chemical analysis. The results of the analyses are discussed
in Section 4.3.1.

Soils and ambient air conditions around the borehole were monitored
using an Hnu-101 photoionization detector (PID). A real-time
aerosol (dust) monitor was used to monitor the ambient air for
total dust concentration within the working zone. Ambient air
conditions during drilling are shown in the HTW drilling logs
(Appendix E).

2.1.5 Soil Investigations

During the field activities at the PSF, soil samples were collected
for chemical analysis to evaluate the nature and extent of alleged
contaminants in both surface soil and subsurface soil. These soil
samples were submitted for laboratory analysis of VOCs, semi-
volatile organic compounds, pesticides/PCBs, organophosphorus
pesticides, herbicides, and the eight RCRA metals. The ten (10)
soil samples containing the highest pesticide content were also
analyzed for dioxin (2,3,7,8-TCDD isomer).

Four near-surface soil samples were collected to assess the
potential for dermal exposure. Sample locations included an area
representing background conditions (PSFSS-01), high traffic areas
(PSFSS-02), former PCB transformer storage areas (PSFSS-03), and
the area of stressed vegetation (PSFSS-04) (Figure 2-4 and Plate
1). The near-surface soils (PSFSS-01 through PSFSS-04) were
collected at the following depths: 12 to 24 inches, 6 to 18
inches, 3 to 12 inches, and 1 to 12 inches, respectively. These
sampling depths were influenced by the thickness of asphalt and/or
gravel cover encountered at each location. These samples were
collected using a stainless steel hand auger. Samples for VOC
analysis were collected first and placed in two 2-ounce wide-mouth
soil vials. The sample was disturbed as little as possible to
minimize volatilization of organic compounds in the sample. The
remainder of the sample was placed in a stainless steel mixing
bowl. The soil was homogenized thoroughly and placed in the
appropriate pre-cleaned jars for laboratory analysis. Sampling
equipment (hand auger, mixing bowl and stainless steel spoon) were
decontaminated between samples.

Twenty shallow soil borings were advanced to a depth of
approximately 4.5 feet using stainless steel hand augering
equipment. Two soil samples designated "A" and "B" were collected
from each soil boring. The number of shallow soil borings was
selected based on the approximate areas of suspected contamination.
The location of those borings are shown on Figure 2-5 and Plate 1.
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The shallow soil samples were collected from 1.5 to 2.5 feet deep
(suffix "A") and 3.5 to 4.5 feet deep (suffix "B") to evaluate
potential vertical migration of contaminants. These sampling
intervals were consistent with shallow soil samples except for
samples PSFSB-01A and PSFSB-02A. These samples were collected at
a depth of 2.0 to 2.5 feet due to the prior collection of surface
soils (PSFSS-01 and PSFSS-02) at these locations. The borings were
positioned at or near the areas of most probable subsurface
contamination and include the exits to the Pesticide Storage
Facility (PSF), the equipment/vehicle rinse area, around the former
CONEXs placed in 1988 (PCB Program Manager), adjacent to
transformer storage areas, around the PSF, and downslope of the
PSF. The sample depth of 1.5 to 2.5 feet was selected because
some, but not all pesticides can degrade immediately after, or even
before, application and during storage (Pesticide Transformation
Products, Division of Agrochemicals Symposium, August 1990). The
samples were collected from a depth of 3.5 to 4.5 feet or at the
estimated base depth of the fill material. These were collected to
account for fill operations which have occurred, and to assess the
presence of degradation products which may have migrated to that
depth. Chemical isoconcentration maps for the 1.5 to 2.5 feet deep
samples (refer to figures 4-7 through 4-11) exhibit patterns
similar to those of the 3.5 and 4.5 feet samples (Figures 4-12
through 4-15). This similarity suggests that the 3.5 to 4.5
samples reflect the same source (origin) that produced the
shallower contamination.

Samples were containerized following the same procedures as
described in the collection of surface soil samples. The sampling
equipment was decontaminated prior to each sample collection.

Soil samples were collected from the five monitoring well boring
locations as shown on Figure 2-4 and Plate 1. Each boring was
advanced using 6.25-inch inside diameter (ID), hollow stem augers.
Split-spoon samples were collected continuously. Two soil samples
were collected for analysis from borings PSF92-01, PSF92-03, PSF92-
04 and PSF92-05. These samples were collected at depths
representing approximately half the distance to the water table
(approximately 14 feet deep) and at the water table (approximately
25 feet). The soil chemical profile was evaluated in more detail
by collecting samples from boring PSF92-02 at 1.0 to 2.0 feet below
ground surface and thereafter at five foot intervals down to the
water table. Samples were containerized following the same
procedures described in the collection of surface soil samples.
The sampling equipment was decontaminated prior to each sample
collection.
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2.1.6 Ground-Water Investigations

The primary objectives of the ground-water sampling program were to
better evaluate the hydrogeologic conditions at the site and to
evaluate the extent of contaminant migration via ground water.
Five monitoring wells were installed at and around the facility.
Well locations are shown in Figure 2-4. Monitoring well PSF92-01
is the upgradient, background well and was installed to evaluate
baseline ground-water conditions. Monitoring well PSF92-02 is
located topographically downgradient of the former rinsing
activities that occurred on site. Monitoring wells PSF92-03 and
PSF92-04 are located downgradient of the former PCB electrical
transformer storage area. Monitoring well PSF92-05 is located
where the geomorphology transitions from the alluvial plain (flood
plain) to the adjacent terraces of the Kansas River and was
installed to evaluate whether contaminants have migrated
downgradient away from the site.

The initial well development was performed at the PSF site
following the procedures described in the Work Plans. However,
turbid samples were observed during post-development purging for
the baseline sampling event using the prescribed sampling
procedure. Modifications to well development procedures and well
sampling procedures (Appendix C) were approved and implemented.
The modified development procedures were:

Measure static water level of water.

Measure total well depth.

Surge as follows: 1) lower the surge ring/QED-brand
system pump to the bottom of the monitoring well and
surge the well screen with a short and gentle push/pull
action (plunger-type motion) for 5 to 10 minutes;
2) pump the sediments and water from the well;
3) repeat step 1, increasing the plunger motion of the
surge block to a more vigorous and longer stroking motion
for 5 to 10 minutes; 4) repeat step 2 to remove sediments
from the wellbore; and 5) continue alternating the
surging action with pumping for a minimum of 4 hours or
until the water was cleared and free of sediment.

An attempt to remove five well volumes of ground water
plus three times the water loss during
drilling/installation was made. Temperature, pH,
conductivity, and turbidity (in Nephelometric Turbidity
Units) are recorded after removal of each well volume.
Continue to remove water until a reading of 30 or less
NTUs was achieved, if not, notify the Corps of Engineers
Project Manager (COE-PM).
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Collect approximately 1 liter of water from the well in
a clear glass jar, label and photograph it and submit a
35mm color slide to the COE-PM as part of the well log.
The photograph was a closeup and suitably backlit to show
the clarity of the water.

Record the total quantity of water removed.

Measure static water level after 24 hours.

Measure total well depth.

Well development data were recorded on the forms included as
Appendix I.

Ground water sample collection, as noted in the work plans, was to
be conducted in a manner which lessened the interaction between the
sample and ambient (surface) environmental conditions, thus
maintaining sample integrity. The work plans specified the use of
dedicated bailers for sample collection.

As noted in the previous text discussing well development, the NTU
criteria for sampling was not being satisfied during sample
collection (May 1992) using bailers. Therefore, during the
additional well development activities, it was agreed upon to use
dedicated bladder pumps.

Use of these pumps not only provided samples satisfying the 30 NTU
requirement (as published literature supports) but also provided
samples more closely representing the ground water quality at the
well at the time of sampling. The sampling protocols at this
facility were as follows:

Total depth of well is recorded.

A water level indicator was used to establish the level
of water in each boring (which enables the calculating of
fluid volume in the casing). The water level indicator
was decontaminated between each measurement.

A dedicated well system bladder pump was used at the
facility to purge and collect ground-water samples
(Figure 2-6). The bladder pump was designed to deliver
a flow stream of 100 milliliters/minute to help insure
VOC integrity as well as maintaining a constant flow rate
throughout the sampling process. The bladder pumps were
placed two feet above the bottom of the screened
interval. After purging a minimum five casing volumes
and achieving turbidity below 30 NTUs, samples were
collected and analyzed for the indicator parameters.
Results of the analysis are presented in Section 2.1.6.
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A permeability test was conducted at each of the PSF wells. These
tests were performed to evaluate the hydraulic conductivity of the
"aquifer" media and to estimate ground-water flow velocity on site.
The resulting data were reduced using the equation and methods
developed by Bouwer and Rice (1976). The Bouwer and Rice equation,
as analyzed by the software program AQTESOLV, is as follows:

K = rc2 ln (Re/Iw) 1 in Y0
2L e  t Y=

Where:
K = Hydraulic conductivity
Le = Saturated screen/sandpack length
Y = Vertical difference in water level inside well and

static water table
Re = Effective radius distance over which Y is dissipated
rw = Radius of screen plus filter pack
rc = Casing (riser) radius
Y = Displacement at time zero
Yt= Displacement at time "t "

The depth to ground water was measured from the top of the casing.
This static water level, along with the total depth of the well,
was used in determining the length of the water column and
placement of the pressure transducer. The existing bladder pump
was then removed and placed on clean plastic sheeting. The
transducer cable was connected to the Hermit Data Logger (Hermit)
and the transducer was lowered into the water to a depth of less
than 23 feet below the top of the water (the transducer will be
damaged if subjected to water pressure at depths greater than found
at 23 feet). The transducer depth was displayed on the Hermit and
the water level was allowed to stabilize. The transducer was then
referenced to zero feet. The "slug out" water levels were then
monitored and recorded.

For slug-out tests, the transducer is referenced to zero. The data
logger is turned on at the same time the slug is pulled above the
water. The water level lowers and the data logger records the
levels in a logarithmic mode until the water returns to static.
The transducer is removed from the well and the bladder pump is
placed back to the well. All downhole equipment is cleaned between
wells. Data is transferred from the data logger to a computer disk
for later analysis. The results are presented in Section 3.1.5.2
and Appendix K.

1531.53 Draft Final RI
2-11 PSF - Revised Dec 1993



2.1.7 Human Population Survey

A population survey was conducted to assist in the evaluation of
potential risk(s) associated with PSF activities. The survey
consisted of conducting telephone interviews with appropriate local
officials and review of available literature/documentation. The
results are presented in Section 3.1.6.

2.1.8 Ecological Investigation

Qualitative evaluation of ecological parameters, primarily
threatened and endangered species and species habitat and wetlands
survey, was performed to assess the potential environmental risk(s)
associated with PSF activities. Specific activities for this task
include review of available literature, interviews/discussions with
the U.S. Fish and Wildlife Service (Kansas State Office) personnel,
personal discussions with the Fish and Wildlife Administrator, Fort
Riley, discussion with CEMRK wetland specialists, and site
reconnaissances by Law personnel. Results of these activities are
presented in Section 3.0 of this report.

2.2 TECHNICAL MEMORANDA

This section summarizes the changes or deviation from the planned
field activities which are presented in the Work Plan and Field
Sampling Plan documents. These changes are the result of either
encountering unanticipated conditions while in the field and/or
LEGS receiving specific changes in scoping or tasks from CEMRK
and/or Fort Riley personnel. In the event that significant changes
in field activities occurred, LEGS documented these changes in the
form of a Technical Memorandum(a) (TM) as required by the FFA.
These TMs are included in Appendix C. A list by subject of the PSF
TMs included in Appendix C are as follows:

Chemical Profile Sampling of PSF92-02 Monitoring Well
Boring, March 30, 1992 (Appendix Ca).

Sampling Procedures for Monitoring Wells at the Pesticide
Storage Facility, July 10, 1992, Tech Memo #PSF-001
(Appendix Cb).
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3.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA

3.1 INTRODUCTION

LEGS conducted a field investigation to evaluate the nature and
extent of potential surface and sub-surface contamination in the
vicinity of the PSF. Investigation tasks and rationale are
presented in Section 2.0 of this report. Section 3.0 summarizes
field activity results. Project field investigation activities
were initiated February 11, 1992 and ended July 20, 1992, upon
completion of the topographic survey.

3.1.1 Surface Features

The PSF is situated on an escarpment on the north side of the
Kansas River Valley approximately 2,000 feet west of the Kansas
River, on the southeast edge of the Main Post cantonment area.
Topographic elevations at the PSF are about 25 feet higher than the
Kansas River. The easterly flowing Kansas River is formed by the
confluence of the Smoky Hill and Republican Rivers, approximately
1.5 miles west of the PSF.

In general, the relative positions of the alluvium and terrace
areas are described as follows. Geologically recent alluvium
extends from the Kansas River to the first distinguishable
escarpment. Older alluvial deposits underlie the Newman terrace
that extends from the first escarpment to the next escarpment (or
change in soil texture) towards the valley wall. Finally, still
older alluvium underlies the second Buck Creek terrace, which
extends to the valley wall. The alluvium beneath these two
terraces are referred to as terrace deposits.

Surface water impoundments at or near Fort Riley include a man-made
reservoir, several oxbow lakes (crescent shaped lake formed in an
abandoned river meander which has become separated from the main
stream by a change in the course of the river), and several large
and smaller ponds. Milford Reservoir is located west of Fort Riley
and is fed by the Republican River. There are no surface water
impoundments within the PSF drainage basin or immediately
downstream of the Kansas River (Figure 2-1).

Surface drainage at the PSF follows the general topography and is
directed to the east. It then enters the lined drainage ditch
running from Dickman Avenue to the railroad tracks southeast of the
site (Figure 1-3). The sides of the drainage are constructed of
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cemented limestone blocks. This lined drainage proceeds southward
under the railroad tracks (approximately 100 feet) and then flows
into an unnamed tributary flowing approximately 2,000 feet south to
the Kansas River.

The topographic survey confirmed the general observations of the
site reconnaissance. The ground surface slopes downward towards
the east-southeast with a gradient of approximately one foot fall
for every 13 feet of run (1:13) or a slope of approximately 4.830
or 10.73%. There is an abrupt drop or slope change just east of
the PSF fence line (Plate 1). The resulting topographic map is
attached to this document as Plate 1. The topographical survey
data for all sampling locations is attached as Appendix D.

3.1.2 Surface Water Hydrology

Surface water features at Fort Riley can be characterized into
three distinct categories: rivers, streams/drainages and
impoundments. Refer to Figure 3-1 and Plate 1 for the locations of
these features.

The major rivers in the vicinity of the PSF are the Republican,
Smoky Hill and Kansas Rivers. The Kansas River is located
approximately 2,000 feet south of the PSF (USGS, 1982). There is
no levee between the PSF and the Kansas River (USGS, 1982).

A Flood Insurance Study report (FEMA, 1988), lists the following
flood elevations, above mean sea level for the Kansas River: 10
year = 1,059 feet; 50 year = 1,067 feet; 100 year = 1,070.5 feet;
and 500 year = 1,078 feet. Figure 3-1a shows the area of flood
hazard around the PSF. Therefore, based on these data and the
ground surface (1,088 feet to 1,062 feet MSL) for the PSF (Plate
1), the southern portion of the area of investigation lies within
the 100 year flood plain. Previous Kansas River flood events are
not documented to have reached or inundated the PSF. However, DEH
personnel state that floods of the early 1950s reached and
inundated the DEH yard in general and PSF specifically. High water
stages in the Kansas River occur from the last part of February
through the first part of June. The lowest river stages occur from
late October through January (USGS, 1992). Before the construction
of Milford Reservoir, major flooding occurred approximately every
eight to 10 years, with a three to five day duration (USGS, 1992).

The Kansas River flows at a mean annual discharge rate of 2,750
cubic feet per second (cfs), calculated as the combined flow from
the Republican and Smoky Hill Rivers (USGS, 1992) at the USGS
gaging station on Henry Drive off Interstate 70. The Republican
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River flows at a mean annual discharge rate of 1,007 cfs. The
lowest flow recorded was 50 cfs, and the highest flow recorded was
13,500 cfs (USGS, 1992). The Smoky Hill River discharges
approximately 1,760 cfs (USGS, 1992).

General surface water quality is considered moderate to poor (USGS,
1992), especially during periods of lower flow. The waters are
characterized as turbid, alkaline, moderately mineralized,
buffered, with high dissolved oxygen content, low organic load,
high nutrient levels, and high bacterial levels. However, the
Kansas Department of Health and Environment has not issued
restrictions on fish consumption and class III recreation along the
Kansas River near Fort Riley.

The streams/creeks and drainages within the installation boundaries
are ephemeral in nature. This includes the drainages within the
immediate vicinity of the PSF (Figures 1-1, 2-1 and Plate 1).

Surface run-off would flow easterly, following the general
topography of the site (Section 3.1.1). Direct observation during
a thunderstorm confirms that surface run-off follows the general
topographic trends (Figure 3-2) (IRP Manager, 1992). Surface run-
off behaves as sheet flow in the unobstructed areas of the DEH yard
topographically upgradient of the PSF. As the run-off follows the
general slope it is, to a degree, interrupted by Buildings 345,
346, 347 and 348. Once the flow has "navigated" these obstacles,
it then enters the drainage box (12-inch corrugated metal pipe)
culvert discharging via overland into the rock-lined drainage and
eventually into the Kansas River (Plate 1).

3.1.3 Geology

This section presents a discussion of the regional and site
specific geology as related to the PSF investigation. This section
references heavily the Kansas Geological Survey (KGS) Bulletin #189
- "The Stratigraphic Succession in Kansas", 1968.

3.1.3.1 Regional Geology - Fort Riley is situated in three
distinct geomorphic areas (Figure 3-3). The first is the uplands
area, which are underlain by flat-lying and gently-dipping
(northwesterly), interbedded limestone and shale units. The
shallowest rocks beneath the uplands area consists of various shale
units. The deeper limestone are typically exposed along the
escarpments. Small streams have dissected these thick shale units
and eroded much of the area into a rolling plateau. Local relief
ranges from 164 to 240 feet in the uplands area. The second is
steep to hilly country which extends from the uplands down to the
alluvial bottomlands. This second geomorphic area is occasionally
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mantled by loess deposits. The third is the alluvial bottomlands
of the Republican and Kansas Rivers. Relief in this area ranges
from 25 to 60 feet.

Stratigraphic units present at Fort Riley are Lower Permian in age
and consist of alternating limestones and shales (Figure 3-4). The
Chase Group and the Council Grove Group are the uppermost geologic
units, with the Chase Group being the uppermost of the two.
Bedding planes dip gently to the northwest at approximately 15 feet
per mile.

Geologic formations at Fort Riley within the Council Grove Group,
include Stearns Shale, Bader Limestone, Easly Creek Shale, Crouse
Limestone, Blue Rapids Shale, Funston Limestone, and Speiser Shale.

Of these, the lowermost formation, the Stearns Shale is mostly gray
to olive-gray, but red shale occurs in the middle and lower parts.
It contains a minor amount of argillaceous limestone. The
thickness ranges from about five feet to 20 feet.

The Bader Limestone formation consists of the Middleburg Limestone
member, the Hooser Shale member and the lower Eiss Limestone
member. The formation thickness ranges between 15 and 33 feet (KGS
1968).

The Eiss member contains two limestone beds separated by shale and
is remarkably persistent across Kansas (KGS 1968). The lower
limestone, which is between 1.5 feet and six feet thick is shaley,
thin bedded and fossiliferous, containing many small, high spired
gastropods (KGS 1968). The middle part is two to 11 feet thick and
consists of gray fossiliferous shale. The uppermost limestone bed
is two to three feet thick and can contain locally abundant chert.

The Hooser Shale Member, of the Bader Limestone Formation, is a
gray to grayish-green and red shale. It ranges in thickness from
approximately seven to 11 feet.

The Middleburg Limestone Member consists of a massive, slabby
limestone and, a light olive to gray shale. The lower part of this
member is fossiliferous (no species are noted in the reference).
Thicknesses range between 1.5 feet and eight feet.

The Easly Creek Shale formation consists of a single member
approximately 10 feet to 20 feet thick. This shale is red, green
and gray and can contain locally thin limestone beds.

The Crouse Limestone Formation comprises an upper and a lower
limestone separated by a few feet of fossiliferous shale. The
upper part displays platy structure and weathers tan to brown. The
limestone beds locally are cherty. The thickness ranges from about
six to 18 feet (KGS, 1968).
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The Blue Rapids Shale Formation is a gray, green and red shale,
locally containing some limestone. The thickness ranges from about
15 to 30 feet.

The Funston Limestone Formation is a light-gray to bluish-gray
limestone separated by gray to yellowish-gray shale and is locally
fossiliferous. The thickness ranges from about five to 28 feet.

The upper part of the Speiser Shale Formation consists of gray
fossiliferous shale underlain by a fairly persistent limestone bed,
which is commonly less than one foot thick and occurs about three
feet below the Wreford Limestone. The remainder consists of beds
of varicolored shale, red shale being predominant. The thickness
is about 18 feet.

Geologic formations within the Chase Group from lower to upper
include the Wreford Limestone, Matfield Shale, Barneston Limestone
and Doyle Shale. This group is approximately 335 feet thick and
its chert-bearing limestones typically form escarpments in the
region.

The Wreford Limestone Formation contains two limestone members and
a shale member. The Limestones are characterized by an abundance
of chert. The thickness ranges from about 30 to 40 feet.

The Matfield Shale Formation contains two varicolored shale members
separated by a limestone member. The thickness ranges from about
50 to 80 feet.

The Barneston Limestone Formation comprises two thick limestone
members separated by a thin shale member. The upper limestone
makes an extensive dip slope and crops out as a steep escarpment
that extends from north to south across eastern Kansas. The
Barneston Limestone Formation caps much of the western part of the
Flint Hills. The thickness of the formation ranges from about 80
to 90 feet.

The Doyle Shale Formation is comprised of two shale members and a
separating limestone member. The thickness is about 70 feet.

Overlying the bedrock are alluvial deposits, residual soil
developed from the bedrock, and windblown loess of Pleistocene and
Recent age. The loess deposits on Fort Riley range from 0 to 2
feet in thickness (USAETL, Terrain Analysis Center, 1977). Where
the Republican and Kansas Rivers have eroded into the Permian
limestones and shales, there may be found alluvial deposits of
silt, clay, and very fine sand near the surface grading to coarser
sand and gravel with depth. The maximum thickness of the alluvium
at Fort Riley, as determined from well logs, is 91 feet.
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3.1.3.2 Site Specific Geology - The PSF is located in the Buck
Creek Terrace deposits north of the Kansas River alluvium. These
terrace deposits are part of the valley-fill deposits of the Kansas
River valley and contain water-bearing sand and gravel (KGS, 1974).
They are described as grading upward from brownish-yellow sand,
sandy silt and fine gravel in the lower part to reddish-brown and
reddish-tan silt in the upper part. The soils formed in this
material are described as reddish-brown or reddish-tan silt and
clay and are discussed in Section 3.1.4.

The downgradient well, PSF92-05, is located south of the PSF in the
Kansas River alluvium. The lithology is described as grading
upward from locally derived flat limestone pebbles and boulders on
the bedrock surface to brownish-gray arkosic sand and gravel in the
lower part to fine sand, silt and silty clay in the upper part.
The soils overlying the alluvium generally are tannish-brown sandy
silt and silty sand. Surface elevations of the investigation area
range from approximately 1093 feet to 1063 feet MSL.

Field investigations revealed depths (BGS) to the competent shale
and limestone bedrock in the study area to range from approximately
28 to 29.5 feet, or elevations 1049.09 to 1049.8 feet MSL. The
materials were generally found to be yellow-orange to brown, coarse
to fine sand, silty sand and clayey sand to brown and black silt
and clayey silt. The unconsolidated materials alternate between
brown and black silt or clayey silt and brown to yellow-brown fine
to coarse sand or clayey sand. In the monitoring well borings
(PSF92-02, 03, 04), asphalt or gravel was present at the surface.
Refer to Figure 3-5, "Location of Geologic Cross Section", and
Figure 3-5a, "Geologic Cross Section A-A'", for graphical
representations of the site-specific geological conditions.

An area fill is interpreted to have been placed for site grading
during the original site construction in 1941. This is based in
part on comparing with pre-construction topographic maps dated 1907
and the survey map 1993 (Figure 3-5B). The highest fill occurred
on the east side of Building 348 near PSF92-03 (Zl0 ft.).
Schematic Cross sections A-A (Figure 3-5c) and B-B (Figure 3-5D)
illustrate approximate profiles north of and through Building 348.
Substantially more fill was placed near Building 348, probably in
an effort to extent the terrace surface southward. The source of
this fill during original construction in 1941 is unknown. Fill at
PSF92-02 and PSF92-04 is estimated to be at 7 and 3 feet,
respectively. Detailed descriptions can be found on the HTW
Drilling Logs and Test Boring Records, Appendix E and F,
respectively.

The bedrock encountered beneath the alluvial and terrace deposits
is Lower Permian in age and is believed to be of the Council Grove
Group, Gearyan Stage (Figure 3-3).
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3.1.4 Soils

Two geotechnical samples were collected at each of the five well
soil borings. Monitoring wells were later installed in these
borings using hollow stem augers. Soil samples were collected at
specified horizons using two-inch split spoon samplers. The first
sample was collected in the fill material zone and the second
sample was collected at the screened interval. The geotechnical
analysis from the five borings has classified the soil as clayey
sands (SC) and clayey silts (ML) under the Unified Soil
Classification System. Table 3-1 shows the classification of the
soil at each boring together with parameters analyzed and the
Unified Soil Classification System identification.

Soil Survey of Riley County and Part of Geary County, Kansas by the
United States Department of Agriculture Soil Conservation Service
(USDASCS, June 1975) has classified the soil at the PSF and its
vicinity to be of the Kennesaw Series (Kf) silt loam, with six to
ten percent slopes. The surface layer is about 12 inches thick
consisting of dark gray to dark grayish-brown silt loam. The
subsoil which extends to 36 inches deep is made up of brown to
light brown silt loam. The Kennesaw soils are well drained and
moderately permeable. Surface run-off is medium to rapid in some
cultivated areas, and erosion is a severe hazard.

A Soil Test Boring Record for each boring is contained in
Appendix F. Detailed geotechnical analytical results consisting of
Grain Size Distribution graphs and Analysis of Aggregate reports
are contained in Appendix G.

3.1.5 Hydrogeology

This section presents the available general hydrogeology of the
region. Site specific hydrogeology conditions and results are also
presented in this section.

3.1.5.1 Regional Hydrogeology - The Fort Riley Military
Installation covers a portion of the Republican and Kansas Rivers
and Milford Reservoir watersheds. This area is characterized by
poorly developed karst topography (KGS, 1968) and cyclothemic
stratigraphic sequences of interbedded limestones and shales. The
term "karst" refers to lithologic characteristics associated with
dissolution of carbonate rock by ground-water movement through the
rock column.
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Karst topography from a classical perspective, generally refers to
geomorphic and geologic structures associated with physiographic
regions other than the state of Kansas. However, sinkholes and
other solution features associated with Karst topography are known
to occur in beds as old as the Cambrian-Ordovician Age Arbuckle
Group and "affect almost every rock formation of the geologic
column in Kansas, including recent deposits (Merriam and Mann
1957)." The area of large-scale karst features is limited in
Kansas; most shallow karst features in the study area are solution
joints and small sinks related to collapse over solution joints.

Sinkholes have been reported in 26 of the 105 Kansas counties (KGS,
1968). The geographic distribution of Kansas sinkholes (and again
other solution features) is controlled by the outcrop or sup-
outcrop pattern of soluble stratigraphic units (KGS, 1968).

The term "cyclothemic" or cyclothem refers to the interbedded
sequence of limestones and shales resulting from the encroachment
and receding of ancestral seas. The bedrock is overlain by
unconsolidated material consisting of soil, alluvium and loess.

The principal source of water for municipal, industrial and
irrigation supplies is the combined river and valley fill deposits
of the Kansas River Valley (KGS, 1974). Ground water is also
produced, to a lesser degree, from solution channels and joints in
the Permian Age limestone bedrock aquifer which underlies the
unconsolidated overburden (KGS, 1974).

The alluvium adjacent to the Kansas River and the Pleistocene Age
Newman and Buck Creek terrace deposits are major geologic units in
the Kansas River Valley (KGS, 1974). Within these deposits are
zones of sands and gravels which are considered important water-
bearing units.

Supplies adequate for local drinking water and moderate-scale
agricultural activities can be derived from bedrock wells (KGS,
1974). Depth and presence of ground water varies depending on
local physiographic, geologic, and hydrologic conditions. Wells
completed in limestone at Fort Riley are producing from zones
approximately 70 feet below the ground surface.

The primary source of drinking water for Fort Riley, Junction City
and Ogden is the valley fill alluvium (alluvial aquifer) of the
Republican and Kansas Rivers (KGS, 1974). Junction City and Fort
Riley's water supply wells are within the Republican River
floodplain (Figure 3-6).

The alluvial deposits are capable of yielding more than 1,400 gpm
from a single well (KGS, 1974). This aquifer is recharged through
direct infiltration of rain and seepage from limestone and shales.
The Kansas and Republican Rivers are also primary sources of
recharge to the alluvial aquifer. The regional direction of
ground-water flow is generally towards the Kansas River and is
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influenced by river stage. Water levels in the Fort Riley water
supply wells generally range from 15 to 25 feet below land surface
(KGS 1949, 1974).

The Fort Riley and Florence limestones, members of the Barneston
Limestone Formation, are the chief bedrock aquifers, producing a
maximum flow of as much as 89 gallons per minute (gpm) (KGS 1941).
These units occur in the plateau-like uplands and have relatively
large catchment basins. Rainfall infiltration through the surface
soil mantle can expect to produce weathering features that create
more open textures in the rock, and subsequent enlargement of water
bearing pathways along bedding and joint planes. Springs issue
from these limestone units along exposed rock ledges on hillslopes.
It is possible to obtain reliable water supply from these units,
especially where wells are placed near the foot of westward facing
hillsides. Limestone units that are topographically low and are
overlain by thicker unconsolidated deposits than occur in the
uplands are generally less weathered. The development of solution
channels along bedding and joint planes would not be expected to be
as extensive and therefore the water bearing capacity would be
limited. Water levels and flow directions would vary widely
depending upon the availability of rainfall to recharge these units
and the stratigraphic relationships of intervening rock units to
promote discharge from springs or wells.

3.1.5.2 Site Specific Hydrogeology - Five ground-water monitoring
wells were installed at the PSF. Well construction/installation
diagrams are included in Appendix I. They are numbered PSF92-01,
PSF92-02, PSF92-03, PSF92-04 and PSF92-05. The wells were
constructed out of two inch outside diameter (2" OD) poly vinyl
chloride (PVC), flush threaded, schedule 40 casing (riser).
Monitoring wells PSF92-01 through PSF92-04 used 2" OD, schedule 40
well screen with No. 10 (.010") screen slot size and 20/40 grade
clean silica sand as filter pack media. Monitoring well PSF92-05
was constructed with 2" OD, schedule 40 well screen with No. 35
(.035") screen slot size and 10/20 grade clean silica sand as
filter pack media. Appendices F, G and H (Well Installation
Diagram) provide construction details and general hydrogeologic
data for the PSF ground-water monitoring wells.

Additional well development was conducted according to procedures
established by Fort Riley and the CEMRK. These procedures are
discussed in Section 2.1.5 of this report. A summary of well
development data is presented in Table 3-2. Development methods
are also a topic of a Technical Memorandum which is included as an
attachment to the addendum to the Draft Final Work Plan. However,
well development data are included as Appendix I to this report.

Estimates of hydraulic conductivity (K) were calculated from slug
out tests, as described in Section 2.1.6.1. The units of hydraulic
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conductivity are those of velocity (or distance divided by time).
However, hydraulic conductivity should be used in referring to the
water-transmitting characteristic of material in quantitative
terms. When calculating ground-water velocity, the hydraulic
conductivity is divided by the effective porosity, or the
hydraulically interconnected pore volume, and then multiplied by
the hydraulic gradient as measured normal to equipotential lines.
Typically K is reported as feet per minute (ft/min) or centimeters
per second (cm/sec). The unprocessed insitu permeability test
results/data, recorded as change in head (displacement) versus
time, is included as Appendix J. The resulting graphs of
displacement versus time are included as Appendix K. The K-testing
procedure is presented/discussed in Section 2.1.6.1 of this report.

Analysis and reduction of the raw slug test data according to
Bouwer and Rice, 1976, resulte in calculated K vylues for the PSF
wells ranging from 1.171 x 10 ft/min (5.9 x 10 cm/sec) to 1.03
x 10 ft/min (5.21 x 10' cm/sec) (Table 3-3).

The calculated direction of flow is east southeast with a gradient
of approximately 0.07 ft/ft (2.13 cm/cm). The direction of flow
was derived by performing three point calculations on grouped wells
PSF92-02, PSF92-04 and PSF92-05. This is toward the Kansas River
and appears to follow the approximate dip of the bedrock surface
and the general topographic trends (Figure 3-7).

The average ground water flow rate, also referred to as the average
seepage velocity, was calculated using the equation below:

dh
V dl

N

where, V = average seepage velocity (ft/min)
K = hydraulic conductivity (ft/min)
dh= difference of static head (ft)
dl= distance between wells (ft)
N = Avg. Porosity (30%) (Peck, Hanson

& Thornburn, 1974)

Based on the range of estimates for hydraulic conductivity and the
estimated hydraulic gradient given above, and assuming an effective
porosity value for the geologic media of 0.30, calculated grounq
water flow velocities range from 2.7 x 10 ft/min to 2.4 x 10
ft/min.
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3.1.6 Human Population Survey

The Fort Riley Military Installation is situated along the north
bank of the Kansas River in Riley and Geary counties in north
central Kansas, near the cities of Manhattan, Ogden, Junction City,
and Grandview Plaza, Kansas. Respective populations of these
cities and Fort Riley are as follows:

COMMUNITY POPULATION SOURCE
Fort Riley 17,164 (1990 Economic Impact Survey)
Manhattan 37,712 (Assistant Director of Planning,

Manhattan)
Ogden 1,500 (City Clerk of Ogden)
Junction City 21,000 (Deputy City Clerk, Junction City)
Grandview Plaza 1,266 (City Clerk, Grandview Plaza)

Troop housing and support facilities are in the southern portion of
Fort Riley and consist of the Main Post, Camp Forsyth, Custer Hill,
Camp Whitside, Camp Funston, and Marshall Army Air Field. The
remainder of the installation consists of troop/family housing,
numerous training areas, gunnery complexes, small arms firing
ranges, drop zones, tank trails, and an impact area used for live
fire artillery. A more detailed discussion of demographics and
land use is presented in Section 6.1.2.2.

3.1.7 Cultural and Historical Survey

Mobile hunters and gatherers, organized at the band level were the
first inhabitants of the Plains. These bands, probably consisted
of multiple families, hunted the large and small fauna of the
Plains as well as exploited a broad spectrum of the plant
community.

Paleoindian sites in the west and midwest are typified by the
presence of fluted and unfluted lanceolate projectile points. No
definitive Paleoindian camp or kill sites are documented for
Kansas. Numerous "point finds", however, attest to the presence of
these early bands within the present state's limits (Rohn and
Blassing 1986:13)

The Archaic Period is divided into three major divisions Early,
Middle, and Late. Seven complexes have been defined for the Flint
Hills 1) Logan Creek complex; 2) Munkers Creek Phase; 3) Black-
Vermilion Phase; 4) Chelsea Phase; 5) El Dorado Phase; 6) Nebo Hill
Phase; and 7) Walnut Phase (Brown nd:XII-l). A general decrease in
human population is seen for the Plains during the Early Archaic.
In contrast to this trend, the Flint Hills appear to have sustained
significant Archaic populations (O'Brien 1984:39-40).
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Archaic peoples economic activities focused on hunting and
gathering. Archaeologists have documented a range of site types
that include camp sites, bison kill sites, and burial areas. A
significant range of projectile point/knives and other lithic tools
formed part of the material culture.

Clear and distinct changes in economic, political and religious
systems of the Plains began to emerge at approximately 1,000-500
B.C. These changes were brought about because of site-unit
intrusion to the area by people from the east.

The Early Ceramic Period is characterized by the introduction of
pottery and horticulture. Other notable characteristics of the
Early Ceramic Period include changes toward a more complex social
organization, religious systems, and long-distance trade networks
(O'Brien 1984:45).

In the Flint Hills, the Middle Ceramic Period is characterized by
an intensification of those processes introduced and subsequently
elaborated on during the previous stage.

By the Late Ceramic Period in the Flint hills, the primary
settlements were large, fortified villages with semi-subterranean
structures. These earth lodges were occupied for approximately
five months of the year. Dome shelters and tents with open fronts
were used as summer dwelling. During bison hunts, the tipi served
as shelter. The subsistence regime of the Pawnee is reported to
have been focused on maize and bison.

Interest in the antiquities within Fort Riley and the region have
been documented to extend back to the Late 19th-Century. Prominent
figures in this movement were members of the Scientific Club of
Kansas State Agricultural College, the Quivira Historical Society
and the Kansas State Historical Society.

Since the 1930s, several institutions and individuals have
conducted archaeological research in the region, and, within the
Fort Riley complex. The Smithsonian Institution's River Basin
Surveys conducted surveys in the Tuttle Creek Reservoir that
resulted in the identification of 119 sites. The National Park
Service and the Kansas State Historical Society carried out
excavations of sites to be affected by the construction of Milford
Reservoir (Rohn and Blassing 1986:11).

Since the late 1960s, several researchers have continued
investigating the Milford Reservoir district. These endeavors have
resulted in the identification of close to 100 sites ranging in age
from Archaic to Pawnee Indian village (Rohn and Blassing 1986:11).
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Survey projects designed to inventory the military installation
include the work undertaken by the Kansas State Historical Society.
This project included surveys of the cantonment zones and of the
training and maneuver areas. This study resulted in the recording
of 23 prehistoric sites and 336 historic buildings.

Most recently, the Public Service Archaeology Program of the
University of Illinois Urbana-Champaign conducted a Phase I Survey
of 557 hectors along the boundaries of Fort Riley. This survey
resulted in the identification of 46 "Areas of Scatter" and 11
Isolated Finds. Thirty-six "Areas of Scatter" were assigned a
prehistoric provenance and the other 10 determined to be historic.

The main post complex comprising approximately 271 acres was placed
on the National Register of Historic Places in 1974 by the U.S.
Department of Interior. These resources consist primarily of
historic structures, several archaeological resources are also
contained within the historical district.

The architecture of Fort Riley has been documented employing
Historic American Buildings Survey/Historic Architecture and
Engineering Record (HABS/HAER) levels of documentation. Historical
documentation has been conducted to identify primary and secondary
sources relating to the history and construction efforts at the
installation, and a draft has been issued (Andros et al. 1993).

The records search revealed that a hay barn constructed in 1909 was
formerly located within the study area. According to Dr. Martin
Stein (personal communication to Carlos Solis: 7 April 1993), the
barn appears to have been located in the area designated for the
storage of electrical equipment. Examination of the list of
buildings designated to have historic significance did not list
Building 348. The review of published and unpublished literature
did not provide evidence for the presence of other potential
resources.

Examination of recent cartography and records revealed that this
part of Fort Riley has been an integral part of the main post at
least since the early part of this century. Current cartography
documents that parts of the study area have been urbanized. The
Study Area contains large and small structures, paved expanses,
streets, former and existing railroad beds, and a space described
as an area of stressed vegetation.

The estimated potential for the presence of prehistoric sites
within parts of the study area are considered significant. There
exists the potential for the presence of archaeological evidence of
the barn and associated features and/or structures. In addition to
historic resources, this area, within a context defined as
"unexplored areas", may include historical/cultural sites.
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Activities associated with the mission of the military reservation
are considered to probably have, in part, adversely affected
cultural resources present or that may have existed. This is
particularly the case for sites that are represented by surface
scatters.

3.1.8 Ecological Survey

Land use in the undeveloped portions of Fort Riley consists
primarily of grasslands or woodlands, with very little acreage
devoted to crop production. Cropland on the reservation is planted
primarily as wildlife food plots or as a firebreak between private
and federal lands. Grasslands may be comprised either of native
prairie species, of cool-season tame grasses, or of naturally
invaded grasses and forbs on old field or "go-back" acres where
crops once grew (U.S. Department of Interior, 1992).

A survey of threatened and endangered species on the Fort Riley
Military Reservation was conducted by the State of Kansas Fish and
Wildlife Service. Although the eastern hognose snake was included
in this survey, it was delisted by the state of Kansas effective
August 31, 1992. According to the Terrestrial Ecologist for the
Fish and Wildlife Service, the status of this species has changed
from "state-listed endangered" to a species "in need of
conservation."

A site survey was conducted with the Fish and Wildlife
Administrator at Fort Riley with LEGS personnel on August 5, 1992.
The purpose of this survey was to determine if PSF activities
impact any habitats suitable for threatened and endangered species.
Due to the close proximity of the PSF to the floodplain of the
Kansas River, the wooded area to the east of the PSF can be
categorized as a riparian woodland, however there are no documented
sightings of wintering bald eagles in this area. The Fish and
Wildlife Administrator did mention that the confluence of the
drainage ditch to the east of the PSF and the Kansas River provides
a suitable habitat for the sturgeon chub, which is a federal
category 2 species. However, the summary report on threatened and
endangered species states that the occurrence of the sturgeon chub
at Fort Riley is very unlikely. Category 2 candidate species are
those for which the Fish and Wildlife Service is seeking additional
information regarding their biological status, in order to
determine if listing of these species appears warranted (U.S.
Department of Interior, 1992). Section 6.2 describes the exposure
assessment criteria for ecological populations.
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3.1.9 Climate

The Fort Riley area experiences four distinct seasons; summer,
fall, winter, and spring. During the summer months (June, July,
and August), the average daily high temperature is 890F while the
average daily low temperature is 650 F. the summer daily mean
temperature is 770 F.

During the winter months (December, January, and February), the
average daily high and low temperatures are 470F and 270 F,
respectively. The winter daily mean temperature is 300 F.

Extreme high and low summer temperatures are 110OF and 420F,
respectively, while the extreme high and low winter temperatures
are 790F and -200 F, respectively.

The average amount of precipitation for this area of Kansas is
approximately 34 inches per year with 70 per cent of that occurring
during the six month period between April and September. However,
during the 1992 calendar year, when a majority of the field
activities took place, the Fort Riley Marshall Army Air Field
Weather Station recorded nearly 45 inches of precipitation.
'Equally unusual is that approximately one-half, or 24 inches,
occurred during the summer months, which for Kansas are typically
the dryer months of the year. Thirteen inches of rain fell in the
month of July 1992 alone.

The data presented above are averages over a 30-year period (1962-
1992) as recorded by the First Weather Group, Detachment 8, Fort
Riley Marshall Air Field. Table 3-4 presents this data in tabular
form.

3.1.10 Wetlands Survey

A wetland delineation was completed on March 8, 1993, by the Corps
of Engineers, Kansas City District (CEMRK, 1993). The site was
surveyed both upstream and downstream of the railroad right-of-way.
The area above the railroad was characterized by mature riparian
timber along a rock lined intermittent drainage. The lowest
elevation in the riparian area on the east side of the creek was
selected as the data point. The area was not considered a wetland.

The area below the railroad was surveyed by foot and characterized
by mown fescue with a grassed waterway to convey drainage from the
rock-lined channel. Data sites were not selected in this area as
no evidence of wetlands existed.
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Based on the wetlands report and Section 404 of the Clean Water Act
(CWA), there are no wetlands within the immediate vicinity of the
PSF that meet jurisdictional requirements (Fish and Wildlife
Administrator, 1992). A review of the National Wetlands inventory
conducted by the U.S. Fish and Wildlife Service did not identify
wetlands within the immediate vicinity of the PSF. The Fort Riley
Fish and Wildlife Administrator indicated that based on facultative
plant types, soil types (mottles for example) and/or duration of
inundation (annually) there could be wetlands (non-jurisdictional).
The Administrator further stated that these were likely associated
with the drainages nearby. However, they would be small (less than
one-fourth acre) and of low quality.
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4.0 NATURE AND EXTENT OF CONTAMINATION

The objective of this investigation is to determine the nature and
extent of contamination caused by the discharge of rinse water from
the washing of vehicles and spray equipment and mixing operations
at the PSF (old Building 292, new Building Number 348).
Representative surface soil, subsurface soil, sediment, surface
water and ground-water samples were collected at the site for
chemical analysis. The following sections discuss the results of
the analytical program. The discussion includes positive
analytical results, as well as the non-detected analytical results.
It should be noted that PCBs, acid herbicides, and dioxin were nt
detected in any samples. Analytical results are provided- in
Appendix L. Evaluations of data quality were provided in the
Quality Control Summary Reports (QCSRs) dated September 1992,
January 1993, April 1993, and July 1993 (Law, 1992b; 1993a; 1993b;
and 1993c).

4.1 CONTAMINANT SOURCES

The PSF is located within the DEH yard (Figure 1-2). The northern
portion of the building (approximately 30 ft. x 30 ft.) is used to
store pesticides and herbicides (Figure 2-1). In the past,
pesticides and herbicides were also mixed at this facility prior to
application. Historically, the types of pesticides and herbicides
used can be expected to have paralleled those that were generally
available to the public at the time of use. Tables 2-3 and 2-4
provide inventories of the PSF in 1979 and 1983, respectively.

4.1.1 Primary Source

Prior to about 1975, pesticide wastewater and concentrated spills
were allowed to run onto the ground surface east of the PSF. The
rinse water from the washing of vehicles and spraying equipment was
also allowed to run onto the ground surface in this area. An area
of stressed vegetation measuring approximately 20 ft. x 20 ft. is
located downgradient (to the east) of the PSF outside of the
perimeter fence. Currently, rinse water is sprayed over the
treated area or saved for future pesticide applications. Since at
least 1976, the majority of insecticide application has been
performed by outside contractors to Fort Riley. Contractors do not
use the PSF for formulation or mixing of the pesticides.
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The presence of polynuclear aromatic hydrocarbons (PAHs) in the
soil samples may be attributed to treated lumber and asphalt that
are stored within the DEH yard north of the PSF (Figure 4-1).
Pressure treated lumber may be preserved with pesticide-containing
pentachlorophenol or creosote to protect it from insect attack and
decay. Asphalt is a complex mixture composed primarily of heavy
molecular hydrocarbons similar to creosote. Both creosote and
asphalt contain PAHs which may explain the presence of PAHs
detected in the soil samples collected from the PSF vicinity.

According to discussions with a civil engineer in the Design Branch
at Fort Riley, the Stored Electrical Equipment area (Figure 4-1)
was paved with asphalt during August/September 1990. This activity
may also be related to the presence of PAHs in soil samples from
the site.

4.1.2 Other Sources

Another possible source area is the Former Dip Tanks. The Former
Dip Tanks were located east southeast of the PSF and north of the
existing railroad tracks (Figure 2-2).

The dip tanks were used to treat horses against body lice and other
insects. According to discussions with the Extension Specialist
and the Extension Entomologist, the pesticides used for dipping
livestock were: "Hot Lime" prior to 1945, DDT from 1945 to 1948
and Lindane (gamma BHC) from 1948 to the mid 1980s. Because the
location of the Former Dip Tanks was downgradient of the PSF, its
impact on the current investigation-derived data is minimal to non-
existent.

A possible secondary source of PAHs in the soil samples is historic
pesticide application practices. Many technical grade pesticides
were dissolved in a heavy aromatic naphtha (HAN) and diluted with
kerosene or other light oils to aid in adherence to the plant
surfaces (Law Environmental National Laboratories QA Officer,
1992). This was the common practice up into the late 1970s (Law
Environmental National Laboratories QA Officer, 1992). However,
there is no documentation that pesticides were applied in a
petroleum distillate at Fort Riley prior to 1970. Currently, only
herbicides are applied by Fort Riley personnel and they are mixed
with water at the site to be treated. The Senior Pesticide and
Herbicide Program Manager stated that occasionally 2,4-D was mixed
with crop oil (highly purified mineral oil) for "hard-to-kill"
pests.

PAHs such as naphthalene, phenanthrene and anthracene have also
been used as pesticides. Their use in this capacity, however, has
never been documented at Fort Riley.
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Current activities at. Fort Riley include the application of
herbicides to control weed species. These activities thus involve
the transfer of bulk material (either wetable powders, other
powders or liquids) from storage (in building 348) to application
equipment for herbicide formulation and application. It was
noticed by Law personnel, during the collection of shallow hand
auger boring samples, that Fort Riley personnel filled up the tanks
on the herbicide equipment and rinsed off their vehicle/equipment
at the northwest corner of the building. Since concentrations of
herbicides were not detected in any samples collected during this
investigation, these current activities may not be acting as a
source to the contamination found at and around the PSF.

4.2 SAMPLING PROGRAM AND ANALYTICAL RESULTS

The following sections discuss the sampling program and summarize
the analytical program used to evaluate the nature and extent of
contamination of the site. The following sections are divided into
separate discussions of results by matrix.

Field samples which were collected for chemical analysis are
summarized below by matrix.

Location No. of Samples per Total

Description Matrix Locations Location Samples

Surface Soil 4 1 4

Shallow Soil 20 2 40
borings

Pilot Hole Soil 1 2 2

Monitoring Soil 4 2 8
Well

Chemical Soil 1 5 5
Profile (a)

Monitoring Ground Water 5 1 5
Well

Ditch Surface Water 8 1 6*

Ditch Sediment 8 2 14*

*Surface water/sediment not present at all locations.
(a)Monitoring well PSF92-02 served as a chemical profile boring.
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Samples were collected in accordance with the Work Plans (Law,
1992). Surface soils, subsurface soils, surface water, and
sediment samples were collected March through May, 1992. Ground-
water samples and sediment samples PSFSD-09A and PSFSD-09B were
collected in July 1992. Sampling locations are shown on Figures
4-1 through 4-4. Information concerning the detection limits for
constituents, sample containers and preservation and holding time
requirements is provided in Appendix M. The methods chosen were
appropriate to identify contaminants of concern. A comparison of
ARARs and To Be Considered (TBC) requirements to method detection
limits is presented in Tables 4-1 through 4-4 and is also included
in Appendix M.

This section focuses on the contaminants of concern which are
chlorinated and organophosphorus pesticides, PAHs, and metals.
Methylene chloride is not discussed because it was detected in
several method blanks indicating laboratory contamination. Refer
to the Quality Control Summary Reports (Law, 1992) for additional
details regarding laboratory blank contamination.

As stated in Section 4.0, PCBs, acid herbicides, and dioxin were
not detected in any samples. While every sample was analyzed for
PCBs and acid herbicides, dioxin analysis (2,3,7,8-TCDD isomer
only) was performed on the following soil samples:

Shallow soil borings: PSFSB-03B Pilot hole: PSF92SB-01A
PSFSB-05A PSF92SB-OIB
PSFSB-07B
PSFSB-09A Surface Soils: PSFSS-01
PSFSB-10A PSFSS-02
PSFSB-12B PSFSS-04
PSFSB-17A

Sediment: PSFSD-04A

4.2.1 Ground-Water Analytical Results

Ground-water samples collected from the monitoring wells were
analyzed for the parameters listed in Table 4-5. Ground-water
samples were not analyzed for all dioxins because the isomer
2,3,7,8-TCDD was not found in any of the sediment and soil samples
analyzed. Ground-water samples were measured in the field for pH,
temperature, specific conductance and turbidity during the purging
process at each monitoring well.
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4.2.1.1 Historical Ground-Water Data - A background search of
historical data was conducted as part of this investigation. This
search did not produce any site-specific data concerning ground-
water quality at or near the PSF. However, general ground-water
quality for Riley County was obtained from the Kansas Geological
Survey Bulletin 206, 1973. Ground-water results from the baseline
and first quarter sampling events have been generally compared to
Riley County information. This comparison of data is provided in
Table 4-6.

4.2.1.2 Ground-Water Sampling - Five monitoring wells were
installed at the locations shown in Figure 4-1. The screened
interval for each monitoring well was placed across the water table
to monitor whether light nonaqueous phase liquid contaminants have
travelled from the soil surface/subsurface to the water table
surface.

In accordance with requests from the EPA and KDHE, current plans
are to collect and analyze ground-water samples on a quarterly
basis (July 1992, November 1992, February 1993, and May 1993) to
assess temporal fluctuations of water quality. Should the data
support an early termination of this sampling or a reduction in
parameters analyzed, discussions will be held with the regulatory
agencies.

Monitoring well PSF92-01 was installed to a depth of 33 feet
upgradient of the PSF so that background data could be collected.
Monitoring well PSF92-02 was installed to a depth of 28 feet and is
located downgradient of the pesticide rinsing activities.
Monitoring wells PSF92-03 and PSF92-04 were installed to depths of
28-30 feet and are located downgradient of the stored electrical
equipment area (former PCB transformer and hazardous material
storage areas). Monitoring well PSF92-05 was installed to a depth
of 26 feet and is located approximately 275 feet southeast of the
PSF in the floodplain of the Kansas River. This well is being used
to determine if contaminants have moved downgradient in the
alluvial aquifer. Elevation data for all monitoring wells are
presented in Table 3-3. Ground-water samples were collected using
dedicated stainless steel bladder pumps. Sampling procedures are
discussed in Section 2.1.6. Installation procedures and pump
placement relative to the water table is described in Appendix C.

4.2.1.3 Baseline Ground-water Analysis - Ground-water samples were
collected from the monitoring wells in July 1992, in order to
establish baseline data for ground-water quality at the site.
Analytical results indicate that metals and inorganic constituents
exist in the ground water at and around the PSF. Volatile organic
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compounds were not detected in the ground-water samples collected
except for 3 pg/L of trichloroethene in sample PSF92-05.
Organophosphorus and chlorinated pesticides, PCBs, acid herbicides,
and semi-volatile organic compounds were not detected in any
samples. The positive analytical results for the ground-water
samples are presented in Table 4-7 and Appendix L.

The alkali earth metals (calcium, magnesium, potassium and sodium)
were detected with the highest concentrations. For these metals,
dissolved concentrations were similar to total concentrations. The
alkali earth metals detected in the PSF wells were within the
average concentrations of the Riley County wells as listed in the
Kansas Geological Survey Bulletin 206 (Appendix Ac).
Concentrations (total and dissolved) of four metals (barium,
beryllium, chromium and selenium) were consistent with background
conditions (within 30%), while concentrations of total and
dissolved manganese, total aluminum and total iron slightly
increased (two to four times) above background conditions (PSF92-
01) downgradient of the PSF. The only sample with a total zinc
concentration above background conditions was sample PSF92-02.
Detectable concentrations (total and dissolved) of arsenic were
found only in sample PSF92-05. The dissolved mercury concentration
from sample PSF92-04 (0.4 1g/L) has been discounted because it
exceeds the total mercury concentration (non-detect) for this
sample. In addition, mercury was not detected in samples from this
well in subsequent sampling events or in the corresponding soil
samples. Therefore, the dissolved mercury results were determined
to be an anomaly. All concentrations of inorganic constituents
(chloride, nitrate, sulfate and bicarbonate) increased above
background conditions downgradient of the PSF and were two to four
times higher than the concentrations detected in the two Riley
County wells (9-8E30 dac and 10-7E-35 aad) - Survey Bulletin 206
(Appendix Ac). The increased concentrations of inorganic chloride
and sulfate downgradient of PSF may be a result of the breakdown of
pesticides used at the site.

4.2.1.4 First Quarter Ground-water Analysis - The first quarter
sampling event was performed in November 1992. Analytical results
indicate that metals and inorganic constituents exist in the ground
water at and around the PSF. Organophosphorus and chlorinated
pesticides, PCBs, acid herbicides, and semi-volatile organic
compounds were not detected in any samples. The only VOC detected
was methylene chloride which is a common laboratory contaminant.
The positive analytical results for the ground-water samples are
presented in Table 4-8.

The alkali earth metals were detected with the highest
concentrations. For these metals, dissolved concentrations were
similar to total concentrations. The results for these metals were
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within the average concentrations of the two Riley County wells as
listed in the Kansas Geological Survey Bulletin 206. Total and
dissolved concentrations of four metals (barium, beryllium,
manganese, and zinc) and total concentrations of three metals
(nickel, selenium, and vanadium) were consistent with background
conditions (within 30 per cent).

Total concentrations of aluminum and iron and dissolved
concentrations of selenium were two to ten times above the
upgradient (background) monitoring well concentrations. A
concentration of total copper was only detected in the background
well, while dissolved concentrations of nickel and vanadium were
only detected in samples PSF92-03 and PSF92-05, respectively.
Please refer to Section 6.1.1.4 for the metals retained for the
risk assessment.

Of the inorganic constituents analyzed, concentrations of nitrate
and sulfate are three to six times above background concentrations.
The background concentrations for chloride were only exceeded by
sample PSF92-02. Concentrations of bicarbonate ranged from 190
mg/L (PSF92-01) to 348 Ag/L (PSF92-05) in first quarter samples.
When compared to data from the Riley County wells (KSG Bulletin
206), concentrations of chloride in PSF wells remained consistent.
Concentrations of sulfate are two to four times and concentrations
of nitrate are two to thirteen times greater than the Riley County
wells.

4.2.1.5 Second Quarter Ground-water Analysis - The second quarter
sampling event was performed in February 1993. Analytical results
indicate that metal and inorganic constituents exist in the ground
water at and around the PSF. Organophosphorus and chlorinated
pesticides, PCBs, acid herbicides, semi-volatile and volatile
organic compounds were not detected in any samples. The positive
analytical results for ground water samples are presented in Table
4-9.

The alkali earth metals were detected with the highest
concentrations. For these metals, dissolved concentrations were
similar to total concentrations. The alkali earth metals detected
in the PSF wells were within the average concentrations of the
Riley County wells as listed in the Kansas Geological Survey
Bulletin 206 (Appendix Ac). Total and dissolved arsenic and total
aluminum were both above background concentrations (non-detect for
PSF92-01) in monitoring wells PSF92-05 for both metals and PSF92-03
for total aluminum. Total and dissolved manganese and total zinc
results were two times above background concentrations in
monitoring well PSF92-03. Total beryllium concentrations ranged
from two to three times higher than background.
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4.2.1.6 Comparison of Baseline, First quarter and Second Quarter
Ground-water Analyses - Concentrations (total and dissolved) of
eight metals (barium, beryllium, calcium, iron, magnesium,
manganese, selenium and zinc) detected in first quarter and second
quarter ground-water samples were consistent (within 30 percent)
with baseline concentrations. First quarter concentrations (total
and dissolved) of potassium and sodium remained consistent with
baseline concentrations in all samples except PSF92-05 and PSF92-
02, respectively. In these samples, first quarter concentrations
showed a decrease from baseline concentrations ranging from 37 to
47 percent. However, total and dissolved potassium and sodium
levels increased to background levels in PSF92-02 during the second
quarter sampling effort. PSF92-05 remained consistent with first
quarter levels.

During all three sampling events, concentrations (total and
dissolved) of arsenic were only detected in sample PSF92-05,
however, first and second quarter concentrations decreased from
baseline concentrations by 72 percent and 76 percent, respectively.
A concentration of total copper was only detected in the background
sample (PSF92-01) during the first quarter sampling event. Total
copper was detected in four monitoring wells (PSF92-01, PSF92-02,
PSF92-04, and PSF92-05) during the second quarter sampling event.
Lead was not detected in any samples from any sampling event.
Total iron and aluminum decreased from the first quarter sampling
effort, eleven-fold and five-fold, respectively, in monitoring well
PSF92-05 during the second quarter sampling effort.

Of the inorganic constituents analyzed, first quarter
concentrations of nitrate and sulfate remained consistent (within
30 percent) with baseline concentrations. Nitrate results
increased two to five times during the second quarter in all
samples except PSF92-01. The first quarter background (PSF92-01)
concentration of chloride increased six times over the baseline
concentration and increased an additional two times during the
second quarter for that sample. However, concentrations of
chloride in the remaining samples showed a decrease (up to three
times) from baseline concentrations. Second quarter chloride
results increased to baseline levels in all samples except PSF92-04
and PSF92-05 which remained consistent with first quarter results.
Concentrations of bicarbonate ranged from 236 mg/L (PSF92-04) to
493 mg/L (PSF92-05) in baseline samples and remained consistent
during first and second quarter. Baseline samples were analyzed
for bicarbonate using Standard Methods (SM) 403. First quarter and
second quarter samples were analyzed for bicarbonate using USEPA
Method 310.1. Although different methods were used to analyze for
bicarbonate at PSF, the methodology (titration at pH 4.5) and
calculations for bicarbonate are similar. A comparison of data
between the baseline, first quarter, and second quarter ground-
water sampling events is presented in Table 4-10.
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4.2.2 Soil Analytical Results

Soil samples were collected and submitted for analysis from surface
soils, shallow soil borings, a pilot hole, and monitoring well
borings. Soil samples were analyzed for the parameters listed in
Table 4-11. Three surface soil samples, both soil samples from the
pilot hole boring, and seven samples collected from the shallow
soil borings were also analyzed for dioxin (2,3,7,8-TCDD isomer
only).

4.2.2.1 Historical Soil Data - Investigations were conducted prior
to this report to determine if operating practices at the PSF have
impacted the environment. During the months of July and November,
1974, the USAEHA collected soil samples from behind the PSF as part
of the U.S. Army Pesticide Monitoring Program. The soil samples
contained measurable concentrations of pesticides such as
chlordane, methoxychlor, malathion, diazinon, and DDT and its
associated metabolites (DDE and DDD). USAEHA stated that one of
the samples (No. 00760), collected from an unspecified area east of
the PSF, was cause of concern for the aquatic environment. The
results for this sample are provided in Table 4-12.

Six soil samples were collected in the vicinity of the PSF during
May, 1986, as part of the Pesticide Monitoring Study No.
17-44-1356-88 conducted by USAEHA. The approximate sampling
locations are shown on Figure 4-5. Analytical testing found
pesticides present in the soil and drainageway sediments as well,
but in much lower concentrations than were found previously. RCRA
CALs (1988) were exceeded for DDT, dieldrin and chlordane. The
results of this sampling are provided in Table 4-13.

The data compiled from these previous investigations have been
compared to the soil data generated from this investigation. This
comparison of data is presented in Table 4-14.

4.2.2.2 Soil Sampling - Surface soil samples were collected to
assess the presence of contamination and the concentration at which
these contaminants might exist. These values will be used to
describe the nature and extent of contamination in the soils at
this site. Surface soil sample PSFSS-01 was thought to be located
in an area where pesticide PSF activities were expected to be non-
existent or minimal to represent background conditions. Samples
PSFSS-02, PSFSS-03 and PSFSS-04 were located in high traffic areas,
former PCB transformer storage areas, and the area of stressed
vegetation. The sampling locations are shown on Figure 4-2.
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A total of 20 shallow soil borings were advanced to a depth of
approximately 4.5 feet using stainless steel hand augering
equipment. Two soil samples were collected from each boring as
described in Section 2.1.5. The locations of the borings suggest
the most probable areas of subsurface contamination. These areas
include the exits to the PSF, the equipment/vehicle rinse area,
around the former CONEXs, adjacent to transformer storage areas,
around the PSF, and downgradient of the PSF. The sampling
locations are shown on Figure 4-3. At the completion of sampling,
all borings were grouted to the surface.

Prior to the installation of the monitoring wells, a pilot hole was
advanced approximately 40 feet to the west of monitoring well
boring PSF92-01. The purpose of this pilot hole was to allow for
the collection of two representative soil samples for geotechnical
analysis of grain-size distribution. This information was used to
select proper well construction materials. Two soil samples
(PSF92SB-01A and PSF92SB-01B) were also collected from this boring
for chemical analysis.

Soil samples were collected from the five monitoring well borings
(see Figure 4-1). Two soil samples were collected from borings
PSF92-01, PSF92-03, PSF92-04 and PSF92-05. These samples were
collected at a depth midway between the ground surface and the
water table and at the water table to determine if contamination is
travelling through the vadose zone by surface water percolation.
Approximate depths of sample collection ranged from 9 to 17 ft. and
17 to 24 ft. A chemical profile of soil was conducted at
monitoring well boring PSF92-02 to assist in defining the vertical
extent of contaminants. Soil samples were collected near the
surface (1-2 feet; top 12" was gravel fill) and at 5-foot intervals
to the water table (approximately 22 feet).

4.2.2.3 Soil Analysis - Analytical results indicate that
pesticides, PAHs and metals exist in the soil at and around the
PSF. Chlorinated solvents, toluene, and phthalates were also
present in the soils but at a lower frequency than the previously
mentioned parameters. Herbicides and dioxins were not detected in
the soil from this site. The positive analytical results for the
soil samples collected from the surface soils, shallow soil
borings, pilot hole and the monitoring well borings are presented
in Tables 4-15 to 4-18 and Appendix L. The results of the analyses
of the soil samples will be discussed according to sampling depths.
In evaluating the analytical results for the soil samples the
estimated fill depth, area of fill and the time the fill was
emplaced were considered. Since the activities associated with the
PSF post dates the filling, it is unlikely that the analytical
results would be impacted (i.e. the alleged spills/revising
occurred after fill emplacement).
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Surface soil sample PSFSS-01 and shallow soil boring samples PSFSB-
OIA/B were collected from the same location (on the north side of
the PSF, see Figure 4-3) and were expected to provide data
representative of background conditions. However, this assumption
was proved incorrect based on the measurable concentrations of
pesticides that were detected in these samples. Monitoring well
boring PSF92-01 was located north of the PSF across Dickman Avenue
(Figure 4-3). Soil samples collected from this boring were also
expected to provide baseline data. Analytical results from these
samples suggest that representative background data were obtained.

4.2.2.3.1 Results of Soil Samples Collected Between Surface and
2.5 Foot Depth - This section discusses the results of soil samples
collected between ground surface and a depth of 2.5 feet. The
surface soils (PSFSS-01 through PSFSS-04) were collected at the
following depths: 12 to 24 inches, 6 to 18 inches, 3 to 12 inches,
and 1 to 12 inches, respectively. These sampling depths were
influenced by the thickness of asphalt and/or gravel cover
encountered at each location. Samples PSFSB-03A through PSFSB-20A
were collected from the shallow soil borings at a depth of 1.5 to
4.5 feet. Samples PSFSB-01A and PSFSB-02A were collected at a
depth of 2.0 to 2.5 feet due to the collection of surface soils
(PSFSS-01 and PSFSS-02) at these locations. The first soil sample
(MWSB-02A) from the chemical profile boring (PSF92-02) was
collected at a depth of 1.0 to 2.0 feet.

The pesticides detected in these samples consisted of DDT and its
metabolites, alpha- and gamma- chlordane, heptachlor, dieldrin,
methoxychlor, endrin and malathion. The highest concentrations of
DDT (and/or its metabolites) detected in the surface and shallow
soils were found in the following samples: PSFSB-03A (DDT: 7.700
mg/kg), PSFSB-09A (DDT: 5.700, DDE: 0.870 mg/kg), PSFSB-17A (DDT:
0.610, DDE: 0.370 mg/kg), PSFSS-04 (DDE: 1.800 mg/kg) and PSFSS-02
(DDT: 1.000, DDE: 0.270 mg/kg). Cumulative concentrations of DDT
and its metabolites detected in surface soil samples are provided
in Figure 4-6. An isopleth map showing the cumulative
concentration of DDT and its metabolites (DDE and DDD) detected in
shallow boring samples is provided on Figure 4-7.

The highest concentrations of total chlordane (alpha- and gamma-
chlordane) were detected in the following samples: PSFSS-02 (3.200
mg/kg), PSFSB-05A (1.580 mg/kg), PSFSS-04 (1.300 mg/kg) and PSFSB-
10A (0.890 mg/kg). Concentrations of total chlordane detected in
surface soil samples are provided in Figure 4-6. An isopleth map
showing concentrations of total chlordane detected in shallow
boring samples is provided on Figure 4-8.
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Detectable concentrations of dieldrin, heptachlor, methoxychlor,
endrin and malathion were limited to samples collected near the
northern portion of the PSF. Concentrations of dieldrin were
detected in the following samples: PSFSS-02 (0.077 mg/kg), PSFSS-01
(0.094 mg/kg) and PSFSB-05A (0.200 mg/kg). Concentrations of
heptachlor were detected in the following samples: PSFSB-11A (0.005
mg/kg), PSFSB-02A (0.045 mg/kg), PSFSB-05A (0.230 mg/kg) and PSFSS-
02 (0.300 mg/kg). These samples were collected in the immediate
vicinity (within 20 feet) of the northern portion of the PSF except
sample PSFSB-IIA, which was collected approximately 60 feet to the
east of the northern portion of the PSF. An isopleth map showing
concentrations of heptachlor detected in shallow boring samples is
provided on Figure 4-9.

Methoxychlor was detected in three soil samples at the following
concentrations: 0.056 mg/kg (PSFSB-OA), 0.080 mg/kg (PSFSB-l1A)
and 2.400 mg/kg (PSFSS-01). Samples PSFSS-01 and PSFSB-01A were
collected from the same sampling location (along the northern side
of the PSF). An isopleth map showing concentrations of
methoxychlor detected in the shallow boring samples is provided on
Figure 4-10.

Concentrations of endrin and malathion were each found in one of
the soil samples collected. Endrin was detected in sample PSFSB-
05A (0.140 mg/kg) while malathion was detected in sample PSFSS-01
(0.419 mg/kg).

The analytical results indicate that pesticide contamination is
present in the shallow soil around the north end of the PSF and
extending to the east. This contamination may be attributed to
rinse water from the washing of vehicles and pesticide spraying
equipment being allowed to run onto the ground and drain away from
the PSF to the east. Another area of increased pesticide
concentrations was noticed near the southeast corner of the PSF and
extending to the east. CONEX containers were formerly located in
this area. It has been documented that these containers were used
to store hazardous waste. This contamination may be attributed to
a surface spill. A third area of increased pesticide
concentrations was noticed in the area of stressed vegetation near
the drainage ditch to the east of the PSF. Shallow soil boring
PSFSB-17 was located in the center of this area. It is not known
if this area of stressed vegetation is the result of a surface
spill or indiscriminate disposal of pesticide waste. However, the
stressed vegetation area is in an erosion pathway and may be the
endpoint of surface water runoff.

PAHs detected in these samples included anthracenes, chrysene,
fluoranthenes, phenanthrene and pyrenes. The highest
concentrations of total PAHs were detected in the following
samples: PSFSB-14A (15.010 mg/kg), MWSB-02A (6.160 mg/kg), PSFSB-
12A (3.740 mg/kg), PSFSS-04 (3.690 mg/kg) and PSFSB-07A (3.090
mg/kg). An isopleth map showing total PAH concentrations in
shallow boring samples is provided on Figure 4-11.
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The analytical results indicate that PAH contamination is present
in the soil along the fence to the east of the PSF and extending to
the east. Another area of increased PAH concentration is located
at the bottom of the culvert leading away (to the east) from the
southeastern corner of the fence. In both of these areas, the
pattern of PAH contamination tends to follow the pathways of
surface water runoff. A third area of PAH contamination was
located near the southeastern corner of the PSF. The presence of
PAH contamination in these areas may be the result of pesticide
formulation, mixing, application, or spills. Many pesticides were
dissolved in a heavy aromatic naphtha and then diluted in kerosene
prior to application. In some cases, anthracene and naphthalene
have been used as pesticides, however their use in this capacity at
Fort Riley is not documented. Line poles preserved with creosote
are stored in the DEH yard approximately 400 feet northwest of the
PSF and asphalt is routinely stored within the DEH yard to the
north of the PSF. Both creosote and asphalt contain PAHs.

Detectable concentrations of bis(2-ethylhexyl)phthalate were found
in five samples collected (PSFSS-01, MWSB-02, PSFSB-09A, PSFSB-16A
and PSFSB-19A). The concentrations ranged from 0.420 mg/kg (PSFSB-
09A) to 0.960 mg/kg (PSFSB-16A). Another phthalate,
diethylphthalate, was detected in two samples: PSFSB-12A (0.700
mg/kg) and PSFSB-20A (0.510 mg/kg).

Of the metals analyzed, arsenic, barium, chromium and lead were
routinely found in detectable concentrations in both the
downgradient and background samples. The range of detectable
concentrations for each metal in these samples was as follows:
arsenic, 0.8 mg/kg (PSFSB-03A) - 20 mg/kg (PSFSB-02A); barium, 35
mg/kg (PSFSS-02) - 160 mg/kg (PSFSB-08A and PSFSB-19A); chromium,
4.5 mg/kg (PSFSB-15A) - 41 mg/kg (PSFSB-09A); lead, 4.3 mg/kg
(PSFSB-01A) - 770 mg/kg (PSFSB-08A). Total mercury was detected in
samples PSFSB-07A, PSFSB-13A and its duplicate - PSFSB-14A, PSFSB-
17a and its duplicate - PSFSB-19A, and PSFSB-20A. Concentrations
ranged from 0.1 mg/kg (PSFSB-07A) to 1.3 mg/kg (PSFSB-19A). Silver
was detected in three soil samples collected from 0-2.5 feet,
PSFSB-03A (0.8 mg/Kg), PSFSB-13C (duplicate of PSFSB-13A - 1.2
mg/Kg), and PSFSB-19A (1.1 mg/Kg). Background concentrations of
arsenic, barium, cadmium, chromium, lead, silver and selenium were
exceeded in samples from borings downgradient of the PSF.

The highest concentrations of the metals analyzed were found in the
areas of greatest pesticide and PAH contamination: around the
northern portion of the PSF, near the southeastern corner of the
PSF and extending toward the east, and in the area of stressed
vegetation near the drainage ditch to the east of the PSF.
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4.2.2.3.2 Results of Soil Samples Collected from 3.5 to 4.5 foot
Depth - A sampling interval of 3.5 to 4.5 feet below ground surface
was used for the second soil sample (PSFSB-01B through PSFSB-20B)
collected from the shallow soil borings. At this depth,
concentrations of pesticides, PAHs and metals were detected.
Methylene chloride, toluene and phthalates were also detected but
not as frequently.

The pesticides detected in these samples included DDT and its
metabolites, alpha- and gamma-chlordane, dieldrin, heptachlor,
methoxychlor and Ronnel (Fenchlorphos). With the exception of
Ronnel (Fenchlorphos), these pesticides were also detected in the
soil samples collected from 0 to 2.5 feet. The highest
concentrations of DDT (and its metabolites) were detected in the
following samples: PSFSB-03C (DDT: 33.000 mg/kg, duplicate of
PSFSB-03B), PSFSB-07B (DDT and DDE: 3.040 mg/kg) and PSFSB-09B (DDT
and DDE: 3.020 mg/kg). An isopleth map showing the cumulative
concentration of DDT and its metabolites (DDE and DDD) is provided
on Figure 4-12.

The greatest concentrations of total chlordane (alpha- and gamma-
chlordane) were detected in the following samples: PSFSB-03C (3.100
mg/kg), PSFSB-12B (1.700 mg/kg), PSFSB-11B (0.430 mg/kg), PSFSB-09B
(0.410 mg/kg) and PSFSB-02B (0.320 mg/kg). An isopleth map showing
concentrations of total chlordane is provided on Figure 4-13.

Detectable concentrations of methoxychlor, heptachlor and dieldrin
were limited to samples collected near the northern portion of the
PSF. Detectable concentrations of methoxychlor were found in three
samples: PSFSB-03B (10.000 mg/kg), PSFSB-01B (0.530 mg/kg) and
PSFSB-11B (0.390 mg/kg). Samples PSFSB-01B and PSFSB-03B were
collected in the immediate vicinity (within 20 feet) of the
northern portion of the PSF, while sample PSFSB-1B was collected
approximately 60 feet east of the northern portion of the PSF. An
isopleth map showing concentrations of methoxychlor is provided on
Figure 4-14. Concentrations of heptachlor were detected in three
of the samples collected: PSFSB-02B (0.028 mg/kg), PSFSB-05B (0.017
mg/kg) and PSFSB-01B (0.004 mg/kg). An isopleth map showing
heptachlor concentrations is provided on Figure 4-15.
Concentrations of dieldrin were detected in two of the samples
collected: PSFSB-OB (0.027 mg/kg) and PSFSB-05B (0.010 mg/kg). An
isopleth map showing dieldrin concentrations is provided on Figure
4-16. Ronnel (Fenchlorphos) was detected in only one sample
(PSFSB-12B) at a concentration of 0.044 mg/kg.

At this depth, the patterns of pesticide contamination reflect
those patterns established by the soil samples collected from 0 to
2.5 feet below ground surface. Concentrations of pesticides do not
always decrease with depth.
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The PAHs detected in samples collected at a depth of 3.5 to 4.5
feet included acenaphthene, anthracenes, chrysene, fluoranthenes,
naphthalene, phenanthrene and pyrenes. With the exception of
acenaphthene and naphthalene, these PAHs were also detected in the
soil samples collected from 0 to 2.5 feet. The highest
concentrations of total PAHs were detected in the following
samples: PSFSB-07B (18.890 mg/kg), PSFSB-12B (9.390 mg/kg), PSFSB-
10B (4.190 mg/kg), PSFSB-14B (1.970 mg/kg) and PSFSB-20B (1.640
mg/kg). An isopleth map showing total PAH concentrations is
provided on Figure 4-17.

At this depth, the patterns of PAH contamination reflect those
patterns established by the soil samples collected from 0 to 2.5
feet below ground surface. As with the pesticide contamination, the
concentrations of PAHs do not always decrease with depth.

Concentrations of bis(2-ethylhexyl)phthalate were detected in five
samples collected (PSFSB-01B, PSFSB-03B, PSFSB-06B, PSFSB-10B and
PSFSB-14B). The concentrations ranged from 0.410 mg/kg (PSFSB-14B)
to 1.400 mg/kg (PSFSB-10B). Another phthalate, diethylphthalate,
was found only in sample PSFSB-20B at a concentration of 0.430
mg/kg.

Almost all of the soil samples contained detectable levels of
methylene chloride. Most of these detections were due to
laboratory contamination. Please refer to Second Quarter Quality
Control Summary Report (QCSR) (Law, 1992) for a detailed
explanation of criteria used in order to determine if a compound is
laboratory contamination. However, methylene chloride results for
soil samples PSFSB-4B, PSFSB-5B, PSFSB-6B, PSFSB-17B, and PSFSB-18B
could not be qualified as laboratory contamination. Toluene was
detected in seven samples collected from this depth.
Concentrations of toluene ranged from 0.006 mg/kg (PSFSB-17B) to
0.038 mg/kg (PSFSB-15B). Although the source of toluene is
unknown, toluene is present in creosote mixtures and therefore may
be indicative of the current storage of treated lumber and asphalt.

Of the metals analyzed, arsenic, barium, chromium and lead were
routinely found in the samples collected from 3.5 to 4.5 feet below
the ground surface in both background and downgradient samples.
The range of detectable concentrations for each metal was as
follows: arsenic, 0.9 mg/kg (PSFSB-17B) - 120 mg/kg (PSFSB-10C;
duplicate sample of PSFSB-10B); barium, 39 mg/kg (PSFSB-06B) - 130
mg/kg (PSFSB-08B, -13B and -15B); chromium, 4.6 mg/kg (PSFSB-06B) -
15 mg/kg (PSFSB-12B); lead, 4.4 mg/kg (PSFSB-03B) - 310 mg/kg
(PSFSB-07B). Only two samples contained detectable concentrations
of total mercury: PSFSB-13B (0.6 mg/kg) and PSFSB-07B (0.1 mg/kg).
In general, mercury concentrations decreased from the 0 to 2.5 foot
sample to the 3.5 to 4.5 foot sample. Background concentrations of
arsenic, barium, cadmium, chromium, lead, silver and selenium were
exceeded in samples collected downgradient of the PSF.
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4.2.2.3.3 Chemical Profile Boring Analytical Results - As stated
in Section 4.2.2.2, a chemical profile of the soil in the vicinity
of the PSF was conducted at monitoring well boring PSF92-02 to
assist in defining vertical extent of contaminants. Five soil
samples were collected from this boring for chemical analysis. The
depths of sample collection are as follows: 1.0 to 2.0 ft.
(analytical results are discussed previously in this section), 4.0
to 6.0 ft., 8.0 to 12.0 ft., 14.0 to 16.0 ft. and 20.0 to 22.0 ft.
Analytical results indicate that increased concentrations of PAHs
were present only in the sample from 1.0 to 2.0 feet. All five
samples contained concentrations of metals (arsenic, barium,
chromium, lead and silver) consistent with background conditions.

Methylene chloride was also present in each sample collected. A
chemical profile of positive analytical results is provided on
Figure 4-18.

4.2.2.3.4 Monitoring Well Soil Boring Analytical Results - Two
soil samples were collected from monitoring well borings PSF92-01,
PSF92-03, PSF92-04 and PSF92-05. Approximate depths of sample
collection ranged from 9 to 17 feet (MWSB-01A to MWSB-05A) and 17
to 24 feet (MWSB-01B to MWSB-05B).

Detectable concentrations of pesticides were found in two samples,
MWSB-03A and MWSB-04A. Sample MWSB-03A was collected from a depth
of 10.0 to 14.0 feet and contained 0.009 mg/kg of dieldrin and
0.005 mg/kg of gamma-chlordane. Sample MWSB-04A was collected from
a depth of 12.0 to 14.0 feet and contained 0.012 mg/kg of DDE (a
metabolite of DDT), 0.013 mg/kg of dieldrin and 0.033 mg/kg of
total chlordane. Total PAH concentrations were detected only in
sample MWSB-05A (0.580 mg/kg). This sample was collected from a
depth of 9.0 to 11.0 feet. Concentrations of benzene were found in
samples MWSB-01A (0.007 mg/kg) and MWSB-01B (0.006 mg/kg). These
samples were collected from the background monitoring well boring
from depths of 15.0 to 17.0 feet and 21.0 to 25.0 feet,
respectively. Concentrations of metals found in the monitoring
well borings were consistent with background conditions.

4.2.2.3.5 Pilot Hole Soil Boring Analytical Results - Two soil
samples (PSF92SB-01A and PSFSB92-01B) were collected from the pilot
hole at depths of 5 feet and 38 feet below ground surface. The
pilot hole soil samples were analyzed for all metals. Aluminum,
calcium, iron, magnesium and potassium were found in the highest
concentrations. All of these metals are known to be naturally
occurring in the soil.
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4.2.3 Surface Water Analytical Results

All surface water samples were collected from the drainage ditch to
the east of the PSF (Figure 4-4). Samples from PSFSW-05 and PSFSW-
09 locations were planned but could not be collected because no
surface water was present at the time of sampling. All samples
were analyzed for the parameters listed in Table 4-5.

4.2.3.1 Historical Surface Water Data - In 1974, two surface water
samples were collected by USAEHA for pesticide analysis as part of
the U.S. Army Pesticide Monitoring Program (Appendix B). These
samples were collected from the drainage ditch to the east of the
PSF and where this ditch connects with the Kansas River. No
detectable concentrations of pesticides were found in these
samples.

4.2.3.2 Surface Water Sampling - Surface water samples were
collected from the drainage ditch to the east of the PSF (Figure
4-4). The locations for these surface water samples were chosen to
represent samples upstream (PSFSW-01) and downstream (PSFSW-02
through PSFSW-07) of the site. The locations for samples PSFSW-02
through PSFSW-04 were chosen to define contaminants from surface
water runoff into the stream from PSF rinsing and storage
activities. The downstream samples were collected prior to the
next upstream sample. Surface water samples were collected in
"high-flow" (steadily flowing) areas prior to the collection of
their associated sediment samples.

4.2.3.3 Surface Water Analysis - Analytical results indicate that
total metals and inorganic constituents exist in the surface water
to the east of the PSF. Organophosphorus and chlorinated
pesticides, herbicides, and semi-volatile organic compounds were
not detected in the surface water samples collected. The only
volatile organic compound detected was methylene chloride which may
be attributed to laboratory contamination. The positive analytical
results for the surface water samples are provided in Table 4-19
and Appendix L. Of the metals analyzed, the alkali earth metals
(calcium, magnesium, potassium and sodium), aluminum, and iron were
detected with the highest concentrations.

The alkali earth metals were detected in concentrations consistent
with the background/upstream sample PSFSW-01, while total ironconcentrations increased immediately downstream of the PSF. These
metals are assumed to be naturally occurring in the soil. Total
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aluminum and zinc concentrations also increased immediately
downstream of the PSF while the concentrations of eight other
metals (arsenic, barium, cadmium, chromium, copper, lead, manganese
and vanadium) remained consistent with background/upstream
conditions. Of the inorganic constituents analyzed, concentrations
of chloride and bicarbonate decreased downstream of the background
sampling location, while sulfate concentrations increased slightly
immediately downstream of the PSF. This increase in sulfate
concentrations can possibly be attributed to sulfate being a break-
down product of some pesticides.

4.2.4 Sediment Analytical Results

Sediment samples were collected from the drainage ditch
approximately 150 feet to the east of the PSF. All sediment
samples were analyzed according to requirements listed on Table
4-11. One sediment sample (PSFSD-04A) was also analyzed for dioxin
(2,3,7,8-TCDD isomer only).

4.2.4.1 Historical Sediment Data - During the months of July and
November, 1974, the U.S. Army Environmental Hygiene Agency (USAEHA)
collected samples from behind the PSF as part of the U.S. Army
Pesticide Monitoring Program. USAEHA stated that one of the
samples (No. 00760) was cause of concern for the aquatic
environment. It is not known if this sample was collected from the
sediment within the drainage ditch or from soils near the drainage
ditch. The analytical results for this sample were provided in
Table 4-12.

Samples were collected in the vicinity of the PSF during May, 1986,
as part of the Pesticide Monitoring Study No. 17-44-1356-88
conducted by USAEHA. Four of the six samples (86S3, 86S4, 86S5,
and 86S6) collected for this study were taken from sediment in the
drainage ditch. The approximate sampling locations were shown on
Figure 4-5. RCRA CALs were exceeded in the sediment samples for
the following pesticides: DDT (86S4), dieldrin (86S4 and 86S6) and
chlordane (86S4). Results of this sampling were provided in Table
4-13.

4.2.4.2 Sediment Sampling - Two sediment samples each were
collected from the seven locations shown on Figure 4-19. Two
sediment samples (PSFSD-03A and PSFSD-03B) were omitted due to the
absence of sediment at the sampling location. The locations for
these samples were chosen to represent samples upstream (PSFSD-
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OlA/B) and downstream (PSFSD-02A/B through PSFSD-09A/B) of the
site. The locations for samples PSFSD-02A/B through PSFSD-05A/B
were chosen to define contaminants from surface water/sediment
runoff into the stream from PSF rinsing and storage activities.
Sediment samples were collected in "low-flow" areas (near the
embankment but away from embankment erosion) after the collection
of their associated surface water samples. Two sediment samples
were collected from each location in an attempt to characterize
sediment contamination through erosion and recent cut and fill
activities near the drainage ditch. The sediment samples were
collected from surface to one foot and one foot to two feet below
the surface. The downstream samples were collected prior to the
next upstream sample, with the exception of sediment samples PSFSD-
09A and PSFSD-09B. These samples were collected after the receipt
of analytical data from the initial sampling.

4.2.4.3 Sediment Analysis - Analytical results indicate that
volatile organic compounds, pesticides, PAHs and total metals exist
in the sediment within the drainage ditch to the east of the PSF.
Organophosphorus pesticides, herbicides, and dioxins were not
detected in the sediment from this site. The positive analytical
results for the sediment samples are presented in Table 4-20. Two
sediment samples were collected at each sampling location. The
samples were collected from the surface to one foot (PSFSD-01A,
PSFSD-02A, etc.) and one foot to two feet (PSFSD-01B, PSFSD-02B,
etc.) below ground level.

4.2.4.3.1 Organic Results - Volatile organic compounds detected in
the sediment samples included toluene, carbon disulfide, 1,2-
dichloropropane and l,l,2,2-tetrachloroethane. Toluene was
detected in concentrations ranging from 0.006 mg/kg (PSFSD-02A) to
0.013 mg/kg (PSFSD-04A and PSFSD-05A); however, many of the results
may be biased high due to a low internal standard recovery. Carbon
disulfide was detected only in sample PSFSD-04B (0.007 mg/kg).
Concentrations of 1, 2-dichloropropane and 1,1,2,2-tetrachloroethane
were detected only in sample PSFSD-02A (0.084 mg/kg and 0.039
mg/kg, respectively).

Concentrations of pesticides in the sediment samples increased
downstream of the PSF (samples PSFSD-04A/B through PSFSD-09A/B).
However, it was noticed that pesticide concentrations decreased
with depth. Detectable concentrations of DDT (and its metabolites)
ranged from 0.009 mg/kg (PSFSD-07B) to 0.860 mg/kg (PSFSD-05A).
Detectable concentrations of total chlordane (alpha- and gamma-
chlordane) were found to range from 0.012 mg/kg (PSFSD-02A) to
0.132 mg/kg (PSFSD-05A). Dieldrin was detected in only two
samples: PSFSD-04A (0.020 mg/kg) and PSFSD-05A (0.056 mg/kg).
Detectable concentrations of pesticides for each sediment sample
are provided on Figure 4-19.
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PAHs were detected in all but three sediment samples (PSFSD-01B,
PSFSD-04B and PSFSD-06A) collected. Detectable concentrations of
PAHs ranged from 0.120 mg/kg (PSFSD-02B) to 1.560 mg/kg (PSFSD-
09A). The sample collected at the upstream location (PSFSD-01A)
contained 0.880 mg/kg of pyrene. This could be attributed to the
storage of asphalt within the DEH yard to the west of this sampling
location. Detectable concentrations of PAHs for each sediment
sample are provided on Figure 4-19. The concentrations of PAHs did
not always decrease with depth and the extent of PAH contamination
in the sediments downstream of the PSF has not been defined.
Railroad ties are preserved with creosote and may also contribute
to the PAH contamination in the downstream samples.

Concentrations of bis(2-ethylhexyl)phthalate were detected in four
of the sediment samples (PSFSD-02A, PSFSD-04A, PSFSD-04B and PSFSD-
07B) collected. Concentrations ranged from 0.450 mg/kg (PSFSD-04A)
to 0.640 mg/kg (PSFSD-08, a duplicate sample of PSFSD-02A).

4.2.4.3.2 Inorganic Results - Of the metals analyzed for, arsenic,
barium, cadmium, chromium and lead were often found in the sediment
samples. While concentrations of lead increased immediately
downstream of the PSF (samples PSFSD-02A and PSFSD-04A),
concentrations of arsenic, barium, cadmium and chromium showed no
significant (order of magnitude) increases above background
conditions. Concentrations of selenium were detected in four
samples (PSFSD-01A, PSFSD-06A, PSFSD-09A and PSFSD-09B) ranging
from 0.2 mg/kg to 0.3 mg/kg. Five sediment samples (PSFSD-04A,
PSFSD-06A, PSFSD-06B, PSFSD-07A and PSFSD-09B) contained
concentrations of mercury ranging from 0.1 mg/kg to 0.4 mg/kg. A
concentration of total silver was detected only in sample PSFSD-04A
(0.8 mg/kg). Detectable concentrations of metals for each sample
are provided on Figure 4-20.

4.3 SUMMARY OF NATURE AND EXTENT

Analytical results indicate that the highest concentrations of
contaminants are present in the surface and shallow soils at and
around the PSF. Of the contaminants detected, pesticides
(insecticides and rodenticides), PAHs and metals were found with
the greatest frequency.
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4.3.1 Summary of Results from Soil Samples

The pesticides detected in the soil samples consisted of DDT and
its metabolites (DDD and DDE), alpha- and gamma-chlordane,
heptachlor, dieldrin, methoxychlor, endrin, Ronnel (Fenchlorphos)
and malathion. Areas of contamination were indicated in three
major areas. Pesticide contamination was found around the north
end of the PSF and extending to the east. This contamination may
be attributed to rinse water from the washing of vehicles and
pesticide spraying equipment being allowed to run onto the ground
and drain away from the PSF to the east.

Another area of pesticide contamination in soil samples was noticed
near the southeast corner of the PSF and extending to the east.
This contamination may be attributed to a surface spill.

A third area of pesticide contamination was detected in the area of
stressed vegetation near the drainage ditch to the east of the PSF.
Shallow soil boring PSFSB-17 was located in the center of this
area. It is not known if this area of stressed vegetation is the
result of a surface spill or indiscriminate disposal of pesticide
waste. However, the stressed vegetation area is in an erosion
pathway and may be the endpoint of surface water runoff.

The soil samples taken and analyzed indicate contamination of
chlorinated pesticides, one organophosphate pesticide and
polynuclear aromatic compounds. The depth of the characterization
has not shown the "non detected" concentrations for the study area.
However, the positive values are less than the RCRA corrective
action levels.

Many samples contained concentrations of pesticides at levels which
exceeded RCRA CALs. This data is presented in Table 4-21.
Although several of the samples collected from the 3.5 to 4.5-foot
sampling interval contained pesticides, the characterization of
site soils does not present an unacceptable level of uncertainty
for the estimation of soil remediation requirements based upon RCRA
CALs. An isopleth map of pesticide concentrations which exceed
CALs is provided on Figure 4-21.

PAHs detected in the soil samples included acenaphthene,
anthracenes, chrysene, fluoranthenes, naphthalene, phenanthrene and
pyrenes. The analytical results indicate that PAH contamination is
present in the soil along the fence to the east of the PSF and
extending to the east. Another area of PAH contamination is
located at the bottom of the culvert leading away (to the east)
from the southeastern corner of the fence. In both of these areas,
the pattern of PAH contamination tends to follow the pathways of
surface water runoff. A third area of PAH contamination was
located near the southeastern corner of the PSF.

The presence of PAH contamination in these areas may be the result
of treated lumber that is stored in the DEH yard approximately 400
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feet northwest of the PSF and asphalt that is routinely stored
within the DEH yard to the north of the PSF. It should be noted
that soil samples were obtained and analyzed from locations near
the stored lumber and that asphalt paving activities occurred on
site during the week prior to the sampling effort. Both wood
preservatives and asphalt contain PAHs. Another possible source of
PAHs is the historic use of pesticides dissolved in a heavy
aromatic (naphtha). In some cases, anthracene and naphthalene have
been used as pesticides; however, their use in this capacity at
Fort Riley is not documented.

At the time of this writing, there are no RCRA CALs associated with
PAHs in soil. Although concentrations of PAHs may exist in the
soils beyond the boundary of our investigation, the
characterization of site soils does not present an unacceptable
level of uncertainty for the estimation of soil remediation
requirements.

Of the metals analyzed, arsenic, barium, chromium and lead were
routinely found in detectable concentrations in both background and
downgradient samples. The following two samples contained
concentrations of lead which exceeded the CAL of 500 mg/kg: PSFSS-
03 (540 mg/kg) and PSFSB-08A (770 mg/kg). The CAL for arsenic (80
mg/kg) was exceeded in sample PSFSB-10C (120 mg/kg), a duplicate
sample of PSFSB-10B.

4.3.2 Summary of Results from Ground-Water Samples

Ground-water samples were collected from the five monitoring wells
installed. Analytical results indicate that metals and inorganics
are the main constituents of the ground water at and around the
PSF. Of the metals analyzed, the alkali earth metals (calcium,
magnesium, potassium and sodium) were detected with the highest
concentrations. Concentrations (total and dissolved) of four
metals (barium, beryllium, chromium and selenium) were consistent
with background conditions, while concentrations of total and
dissolved manganese, total aluminum and total iron slightly
increased above background conditions downgradient of the PSF.
Concentrations of manganese (total and dissolved) exceeded
secondary Maximum Contaminant Levels (MCLs) (50 ug/L) in samples
PSF92-02 and PSF92-03. The only sample with a total zinc
concentration above background conditions was sample PSF92-02.
Detectable concentrations (total and dissolved) of arsenic were
found only in sample PSF92-05. All concentrations of inorganic
constituents (chloride, nitrate, sulfate and bicarbonate) increased
above background conditions downgradient of the PSF. The increased
concentrations of inorganic chloride and sulfate downgradient of
PSF may be a result of the breakdown of pesticides used at the
site.

1531.53 Draft Final RI
4-22 PSF - Revised Dec 1993



4.3.3 Summary of Results from Surface Water Samples

Analytical results indicate that total metals and inorganic
constituents exist in the surface water upstream and downstream of
the PSF. Of the metals analyzed, total concentrations of aluminum,
iron and zinc increased immediately downstream of the PSF. Of the
inorganic constituents analyzed, concentrations of chloride and
bicarbonate decreased downstream of the background sampling
location (PSFSW-Ol), while sulfate concentrations increased
immediately downstream of the PSF. This increase in sulfate
concentrations may be attributed to sulfate being a break-down
product of some pesticides.

4.3.4 Summary of Results from Sediment Samples

Analytical results indicate that VOCs, pesticides, PAHs, and total
metals exist in the sediment within the drainage ditch to the east
of the PSF. RCRA CALs have not been established for sediments. A
comparison between the analytical results and National
Oceanographic and Atmospheric Administration (NOAA) TBC
requirements is presented in Section 6.2.2.2..

VOCs detected in the sediment samples included toluene, carbon
disulfide, 1,2-dichloropropane and 1,1,2,2-tetrachloroethane.
Concentrations of carbon disulfide, 1,2-dichloropropane and
l,l,2,2-tetrachloroethane were only found in one sample each.

Concentrations of pesticides in the sediment samples increased
downstream of the PSF (samples PSFSD-04A/B through PSFSD-09A/B).
While pesticide concentrations decreased with downstream distance,
the extent of contamination of DDT, the breakdown products of DDT,
chlordan and PAH, has not been fully characterized (a zero line of
contamination has not been established).

PAHs were detected in all but three sediment samples (PSFSD-OlB,
PSFSD-04B and PSFSD-06A) collected. The concentrations of PAHs did
not always decrease with depth and the extent of PAH contamination
in the sediments downstream of the PSF also has not been defined.

Of the metals analyzed, arsenic, barium, cadmium, chromium and lead
were found in the sediment samples upstream and downstream of the
PSF. While concentrations of lead increased immediately downstream
of the PSF (samples PSFSD-02A and PSFSD-04A), concentrations of
arsenic, barium, cadmium and chromium showed no significant (order
of magnitude) increases above background conditions.
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5.0 CONTAMINANT FATE AND TRANSPORT

The potential for human exposure to a particular compound or
element depends upon whether it can persist in the environmental
medium of interest. The fate and transport of site contaminants
depends upon the site's physical conditions, the physical and
chemical characteristics of the constituents, and the nature and
extent of the constituent release. The following topics will be
discussed in this section:

* Contaminant chemical and physical characteristics
* Potential routes of migration
* Persistence of contaminants
* Migration of contaminants

5.1 CHEMICAL AND PHYSICAL CHARACTERISTICS OF CONTAMINANTS

Chemical and physical characteristics for the organic and inorganic
compounds detected (above method detection limits) at the Ft. Riley
PSF are summarized in Tables 5-1 through 5-3. A brief description
of these characteristics and their significance is presented below.
The following discussions are based on information from Howard
(1989), Howard (1990), Howard et al. (1991), Montgomery and Welkom
(1990), Rao and Hornsby (1989), and Toxicological Profiles from the
Agency for Toxic Substances and Disease Registry (ATSDR) (1987-
1991).

5.1.1 Solubility

Solubility is the amount of a compound which can dissolve in water
at a given temperature. Compounds which are highly soluble are
generally more likely to remain dissolved in the water column, and
to be transported more quickly and for greater distances in surface
waters, saturated soils, or ground water than compounds with low
solubilities. Often, highly soluble compounds are less likely to
volatilize (see vapor pressure Section 5.1.2) and are more likely
to biodegrade.
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5.1.2 Vapor Pressure

An indication of the potential of a constituent to volatilize is
the vapor pressure of the constituent; the higher the vapor
pressure, the more likely the constituent will volatilize.

5.1.3 Specific Gravity

Specific gravity indicates whether a free-phase (i.e., neat or
"pure") constituent in water tends to "float" (specific gravity
less than one) or "sink" (specific gravity greater than one).
Constituents with a specific gravity equal to one are miscible in
water.

5.1.4 Henry's Law Constant

The Henry's Law Constant values reported on Table 5-1 indicate the
compound's tendency to volatilize from water. The larger the value
of this constant, the more rapidly the compound is likely to
volatilize from water.

5.1.5 Loq K

The organic-carbon partition coefficient, K, is an indicator of
the constituents' tendency to adsorb to organic matter in soil.
This adsorption of non-polar organic constituents is treated as an
equilibrium-partitioning process between the aqueous phase and the
porous medium. The equilibrium partitioning coefficient, or
distribution coefficient (Kd), is a function of the chemical
properties of the constituent and the organic carbon content of the
soil:

Kd = K x OC ; where
Kd = distribution coefficient (mL/g)
K, = soil organic matter-water partition coefficient (mL/g)

OC = fraction of organic carbon content of soil

The lower the K., the less the constituent is adsorbed to the soil.
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5.1.6 Lgg K

The octanol-water partition coefficient, K., is an indicator of a
compound's tendency to partition itself between an organic phase
(lipophilic or fat-soluble) and an aqueous phase (lipophobic or
water soluble). High values of KW indicate lipophilic compounds
which typically bioaccumulate in aquatic organisms and have a
greater tendency for adsorption in soils and sediments.

5.1.7 BCF

The bioconcentration factor (BCF) is an indicator of how likely a
compound dissolved or suspended in water is to accumulate in
aquatic organisms. The higher the BCF reported, the more likely
the expectation that the compound will accumulate in aquatic
organisms.

5.2 POTENTIAL ROUTES OF CONTAMINANT MIGRATION

Contaminant migration can occur in several ways, depending upon the
characteristics of the element or compound in question, the medium
in which the element or compound is located and the type(s) of
media in close proximity. Various physical processes may be
involved. The transport of pollutants by water to receptors is a
central theme because of the importance of water to life, its
contribution to the generation of leachate, and its ability to
mobilize contaminants from source areas. Contaminant transport in
water may occur in either the dissolved or adsorbed (onto sediment
or soil) phase. Transformation into a gaseous state
(volatilization) is also an important transport process.
Accumulation within the body of organisms (bioaccumulation) can
also be a migration pathway from water, soils, or sediments if the
organisms carry the contaminants away from the site where they are
released by excretion, ingested (through the food chain) or by the
decaying process of dead organisms.

Potential transport processes of the contaminants detected at the
Fort Riley PSF are discussed below. At this site, metals were
detected in soil, ground-water, surface water and sediment samples.
Volatile organics were detected in soil, ground-water and sediment
samples, and semi-volatile organics (including pesticides) were
detected in soil and sediment samples.
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5.2.1 Metals

Predicting the migration of metals in the environment is
complicated because metals can exist in a variety of forms. For
instance, they may exist as charged particles (i.e., ions in
solution) or in an uncharged, or neutral state. Metals may also
interact with both inorganic and organic species to form a variety
of different compounds. Multiple oxidation states of some metals
further complicate their behavior. Therefore, the potential for
migration will depend upon the solubility of these forms in water.
Metals in solution will exist in an ionic form, while non-ionic
forms will precipitate and remain bound to sediments and soil.
Metals may cycle between surface water and sediments with limited
actual transport from the site area. Further site-specific data on
the ionic forms present of the inorganic chemicals detected at the
site would be needed to describe their chemical-specific transport
and fate.

Nineteen different metals were detected in samples collected from
this site; the 14 metals discussed below include all the metal
detected at this site except the essential nutrients (i.e., iron,
calcium, magnesium, sodium and potassium).

5.2.1.1 Aluminum - Aluminum is highly reactive; therefore, it is
found in combination with other substances such as oxygen, fluorine
and silica. Major transport processes include leaching from
geochemical material and soil particulates to water, complexation
with electron rich anions, and adsorption onto soil or sediment
particulates. There is only one oxidation state for aluminum, 3+;
therefore, its behavior depends on its coordination chemistry.
Aluminum partitions between solid and liquid phases by reacting and
complexing with water, electron rich anions (i.e., chloride,
fluorine, sulfate, nitrate and phosphate) and negatively charged
functional groups on clay and humic material. At pH greater than
5.5, most of the aluminum is in an insoluble form (i.e., gibbisite
or aluminosilicates) except when in the presence of high organic
matter which binds with the aluminum and solubilizes it. In
general, the mobility of aluminum increases as the pH decreases for
monomeric forms. However, hydroxyaluminum compounds are considered
"amphoteric"; they can exist as both acids and bases in solution.
Above the pH of 9 to 10, the soluble species Al (OH)4 is the
predominant form of aluminum (ATSDR, 1990). Adsorption onto clay
and suspended particulates is a significant and rapid process
(ATSDR, 1990). At this site, based on the soil pH (estimated at 5-
7) and moderate soil clay content, aluminum will likely be
immobilized and retained in the soil because of the formation of
insoluble aluminum hydroxides/sesquioxides (due to pH) and soil
adsorption (due to clay content).
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5.2.1.2 Arsenic - Because of its multiple oxidation states and its
tendency to form soluble complexes, the geochemistry of arsenic is
both intricate and poorly characterized. The adsorption of arsenic
onto clays, ion oxides and organic (humic) material is an important
transport pathway. Arsenic is also mobile in the aquatic
environment; it cycles through water columns, sediments and biota.
The solubility of arsenic varies widely according to the oxidation
state. In the natural environment, four oxidation states are
possible for arsenic: 3-, 0 (metallic), 3+ and 5+. The 3+ and 5+
states are common in a variety of complex minerals and in dissolved
salts in natural waters. The element most commonly associated with
arsenic in nature is sulfur. In all, there are one hundred or more
arsenic-bearing minerals known to occur in nature. The oxo acids,
arsenious acid (H3AsO3) and arsenic acid (H3As04) are the prevalent
forms of arsenic in aerobic waters. Arsenic can form complexes
with a number of organic compounds, most of which increase its
water solubility (Callahan et al., 1979; ATSDR, 1987). At this
site, it appears that arsenic will be largely retained in the soil
due to adsorption mediated by the moderate amount of soil clays.
The arsenic that does leach to ground water and surface water will
likely be soluble and, therefore, mobile.

5.2.1.3 Barium - Barium exists as a salt. Several salts including
the most common, Barite (BaSO4) and Witherite (BaC03), have low
solubility, so precipitation into sediments is likely. Due to low
vapor pressures and high boiling points, these salts are unlikely
to volatilize. Bioaccumulation of barium is not a common migration
process except in systems in which the barium concentration exceeds
that of calcium and magnesium (ATSDR, 1990). At this site, due to
soil pH (estimated at 5-7 , likely most of the barium present in
soil will remain as BaCo and be precipitated to accumulate in
sediments. Migration from the site will likely be minimal.

5.2.1.4 Beryllium The behavior of beryllium is controlled
chiefly by precipitation, adsorption, and complexation. Soluble
beryllium salts are hydrolyzed in natural waters to form insoluble
beryllium hydroxide, Be(OH)2. Adsorption to clay and minerals is
important at low pH. The coordination chemistry of beryllium is
complicated; it can form complexes, oxycarboxylates, and chelates
with a variety of materials resulting in increased solubility of
the beryllium species. Despite this, in natural waters, the
concentration of dissolved beryllium is very low. Most of the
beryllium is found in particulate form, either adsorbed (low pH) or
precipitated (high pH). Bioconcentration is a minor process (BCF
ranges from 20 to 100) (Callahan et al., 1979).

Beryllium was detected in groundwater, and soil samples, and in one
downstream sediment sample collected from this site. Most of the
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beryllium will likely exist in a particulate form in soil,
primarily precipitated as Be(OH)2, due to the near neutrality of
the groundwater and soil pH values. Therefore, off-site migration
is expected to be minimal.

5.2.1.5 Cadmium - Complexation, adsorption, co-precipitation,
isomorphous substitution and bioaccumulation are processes which
affect the movement of cadmium in the environment. Cadmium exists
in one oxidation state, 2+. Compared to other heavy metals,
cadmium is relatively mobile and may be transported as either
hydrated cations or as organic or inorganic complexes. Sorption to
mineral surfaces generally increases as the pH increases and is
responsible for removal of cadmium from the aqueous phase. Other
processes which serve to remove cadmium from water include
adsorption onto organic matter, co-precipitation with hydrous metal
oxides and isomorphous substitution in carbonate minerals. Cadmium
is strongly accumulated by organisms at all trophic levels
(Callahan et al., 1979; ATSDR, 1991). At this site, cadmium
present in soils will likely be adsorbed onto mineral surfaces (due
to near neutral soil pH), thus retained in the soil and not
translocated to ground or surface water. If any cadmium is present
in ground or surface water, it will likely be coprecipitated with
hydrous metal oxides present in the aqueous environment and
accumulate in sediments. Thus, cadmium will likely not be lost
from the system.

5.2.1.6 Chromium - Chromium exists in two oxidation states in
aqueous systems: 3+ and 6+. The hexavalent form is soluble,
existing in solution as an anion complex, and is not absorbed to
any significant degree by clays or hydrous metal oxides. It is,
however, absorbed strongly to activated carbon. Hexavalent
chromium is a moderately strong oxidizing agent and reacts with
organic or other oxidizable material to form trivalent chromium.
Trivalent chromium combines with aqueous hydroxide ion (OH ) to
form insoluble chromium hydroxide (Cr(OH)3). Precipitation of this
material is thought to be the dominant transport process of
chromium in natural waters. Adsorption processes also result in
removal of dissolved chromium to the bed sediments. Chromium is
bioaccumulated by aquatic organisms and the passage of chromium
through the food chain has been documented. Chromium in soil can
occur as the insoluble oxide dichromate (Cr203) and may be
aerosolized into the atmosphere or transported to surface waters
and ground waters in run-off and leachates (Callahan et al., 1979;
ATSDR, 1987). At this site, chromium present in the soil will
likely be present as either dichromate or chromium hydroxide (due
to the near neutral pH of the soil). The chromium present in these
forms will likely be translocated to ground water and surface water
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in leachate or run off, where it will remain as an insoluble salt
(in sediments). Thus, migration of chromium from this site will
likely be minimal.

5.2.1.7 Copper - The transport of copper is controlled by
complexation, adsorption, precipitation and bioaccumulation.
Copper exists in two oxidation states, 1+ and 2+. The only cuprous
(Cu) compounds that are stable in aqueous solutions are highly
inspluble (i.e., CuCI, CuF and CuCN). Most of the cupric salts(Cu+) are also relatively insoluble. Exceptions include CuCl2,
Cu(N03)2 and CuS04. Cu forms coordination compounds or complexes
with inorganic and organic ligands such as ammonia, chloride and
humic acids. For instance, copper forms strong complexes with
dissolved organic matter, which enhances both its solubility and
its adsorption to clay and other surfaces. Strong adsorption of
copper to hydrous metal oxides, clays, carbonate minerals and
organic matter is an effective control on dissolved copper
concentration. Copper is also strongly bioaccumulated, and can be
toxic to aquatic organisms at high concentrations (Callahan et al.,
1979; ATSDR, 1990). At this site, copper will likely be retained
in the soil due to sorption. The copper that does leach to ground
water or run off to surface water will likely be soluble and
mobile, due to complexation with chloride and humic acid.

5.2.1.8 Lead - Lead is transferred continuously between air, water
and soil. Soil leaching of lead into ground water is determined by
the chemical characteristics of the soil. The availability of lead
in soils is related to moisture content, soil pH, organic matter
and the concentration of calcium and phosphates. Lead is
bioaccumulated in shellfish and plants (Callahan et al., 1979;
ATSDR, 1988). At this site, lead will likely be insoluble in the
soil, due to the moderate pH and formation of lead hydroxides. The
insoluble forms of lead will likely be translocated to ground
water, where they will probably precipitate and remain. Thus, the
potential for lead migration is probably minimal.

5.2.1.9 Manganese - Four oxidation states exist for manganese: 2+,
3+, 4+ and 7+. From pH 4 to pH 7, Mn predominates; above pH 8,
the higher oxidation stites dominate. The principle anion
associated with Mn is C03 ; MnC03 is relatively insoluble. In
oxidized enviro~nents, manganese solubility is controlled by
oxidation of Mn + to Mn and Mn . In reducing environments,
manganese solubility is controlled by the poorly soluble manganese
sulfide. Manganese is often transported in water adsorbed to
suspended particulates. Manganese may become fixed to soil at low
concentrations, but at high concentrations it may be desorbed by
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ion exchange reactions (ATSDR, 1991). At this site, th5 principal
redox state of manganese in soil will likely be Mn (due to
estimated soil pH of 5-7). Likely, Mn" will be complexed with
available carbonate to form MnCo3 as an insoluble salt. This may
leach to ground and surface water, but will probably accumulate in
sediments due to the bicarbonate concentration and pH of ground and
surface water.

5.2.1.10 Mercury - The major removal mechanism for mercury from a
natural system is adsorption onto the surfaces of clay particles
and subsequent settling as part of the sediment. The majority of
dissolved mercury is removed in this manner within a relatively
short time, generally in the immediate vicinity of the source.
Much smaller portions of the dissolved mercury are ingested by the
aquatic biota or transported by current movement and dilution.
Secondary transformations of mercury in the sediments can occur;
these include precipitation as mercury sulfide and methylation
reactions caused by bacteria. Since mercury itself is not
destroyed, these inorganic and organic forms of mercury may then
release ionic or metallic mercury into the water column as part of
a recycling process. Resuspension of sediments by turbulence or
the activity of benthic organisms can also release these compounds
of mercury directly into the water column (Callahan et al., 1979;
ATSDR, 1988). At this site, much of the mercury will likely be
adsorbed to the soil matrix or adsorbed to clay particles in
sediments. It likely will not be removed from this site to any
great extent.

5.2.1.11 Nitrate - Most of the nitrogen in the world exists as N2,
with a smaller fraction existing as amino nitrogen in reduced
carbon compounds. Only a very small fraction exists as nitrates.
Nitrogen reactions are generally highly irreversible, and enzymatic
catalysis is necessary for nitrogen conversions in soils (Stumm and
Morgan, 1981). Significant reactions involving nitrogen include
the oxidation of ammonia (NH4 ) to nitrite (NO ) and then to nitrate- . +

(NO 3 ) (nitrification), the reduction of NO3 to NO2 and then to NH4
(nitrate reduction), the reduction of NO3 to nitrogen gas (N2 (g))
(denitrification ), and the reduction of N2 (g) to NH4 (nitrogen
fixation). The incorporation of NH4 into nitrogen-containing
organic matter (amination) or its release (deamination or
ammonification) is the only nonredox reaction involving nitrogen
transformation. Reactions involving the conversion of N2 (g) to
NH4 or NO3 proceed slowly, while interconversions of the other
nitrogen-containing species proceed rapidly (Snoeyink and Jenkins,
1980).

The predominate forms of nitrogen in water are NO3 , N2 (aq), and
NH4 . Nitrate and ammonia are the predominate forms of inorganic
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nitrogen in soils. For most of the aqueous range of pe (electron
activity), N2 gas is the most stable species, but at negative pE
values ammonia becomes predominant, and nitrate dominates for pE
greater than +12 and pH of 7 (Stumm and Morgan, 1981).

In general, nitrate is expected to be quitemobile in soils because
it is a negatively charged ion and is not retained by negatively
charged soil particles. However, some of the available N03 may be
taken up by plants or microbes, or may be transformed to N2 or N20
via denitrification in anaerobic environments.

5.2.1.12 Silver - Silver exists in four oxidation states: 0, 1+,
2+ and 3+. Silver occurs primarily as sulfides and in association
with iron, lead, tellurides and gold. In surface water, silver
exists as the monovalent ion, as part of more complex ions with
chlorides and sulfates, and adsorbed onto particulate matter.
Metallic silver is stable in water. Formation of this metal, which
has a very low solubility, may affect the mobility of silver. In
oxidizing, aqueous environments, silver exists predominately in
conjunction with bromides, chlorides and iodides. The free metal
and silver sulfide dominate in reducing, aqueous environments.
Both the silver halides and silver sulfide have very low aqueous
solubilities. Soil mobility is affected by drainage, redox
conditions, pH and organic matter content. Silver is strongly
adsorbed to manganese and iron oxides and clay minerals.
Bioaccumulation may be significant for silver; however, it has a
short biological half-life, and biomagnification does not appear to
occur (Callahan et al., 1979; ATSDR, 1990). At this site, silver
will likely be adsorbed to clay particles and retained in the soil
matrix. If silver is encountered in ground water or surface water
it will likely be present in an insoluble form (e.g., halides).
Thus, the silver will likely precipitate to the sediment and will
probably migrate from the site.

5.2.1.13 Thallium - Thallium typically exists in the environment
combined with other elements such as oxygen, sulfur, and the
halogens. These compounds are generally quite soluble in water.
Thallium is typically found as the monovalent ion (TI +), but may
be trivalent (TI ) in very oxidizing environments. In extremely
reducing water, thallium may precipitate as a sulfide (T12S); in
oxidizing water, it may be removed from solution as Tl(OH)3.
Soluble thallium tends to adsorb to soils and sediments and
bioconcentrate in biota (Callahan et al., 1979; ATSDR, 1990).

At this site, thallium was detected in two soil samples. Thallium
will likely be present in the soil in the soluble Tl oxidation
state. The soluble thallium will likely adsorb to soil or
precipitate as T12S.
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5.2.1.14 Vanadium - Six oxidations states exist for vanadium: 1-,
0, 2+, 3+, 4+ and 5+. In natural aqueous systems, vanadium exists
as part of or adsorbed onto particulate matter and as the soluble
speiies VO 2 and VO(OH) under reducing conditpns and H2VO4" and
HV04 under oxidizing conditions. Both V and bind strongly to
mineral or biogenic surfaces. Vanadium is fairly mobile in neutral
and alkaline soils, with mobility decreasing in acidic soils.
Vanadium is somewhat mobile under oxidizing, unsaturated
conditions, and very immobile under reducing, saturated conditions
(ATSDR 1990). At this site, vanadium will likely be somewhat
mobile in both the soil and ground/surface water. Off-site
contaminant migration could occur.

5.2.2 Volatile Organics

The primary transport process for the volatile organics is via
volatilization. The volatile compounds detected at this site are
relatively water soluble (1,100 - 16,700 mg/L); therefore,
transport in the dissolved, aqueous phase is also possible.
Adsorption to soil is not a significant process for these compounds
(log Koc 0.94 - 2.47). Bioconcentration is also insignificant for
this class of compounds (BCF 0 - 11).

5.2.3 Semi-Volatile Organics

The semi-volatile compounds detected at the site have a variety of
different characteristics and may be divided into three general
groups for the purposes of this discussion. In general, semi-
volatile compounds tend to be durable and may cycle between surface
water and sediments with limited transport occurring.

5.2.3.1 Group 1 Semi-Volatiles - For the purposes of this report,
Group 1 semi-volatiles include the chlorinated pesticides, DDD,
DDE, DDT, heptachlor epoxide and endrin aldehyde. These organics
are generally reported to exhibit moderate to strong adsorption to
soil and sediments. Log Koc values range from 4.08 for dieldrin to
5.57 for alpha-chlordane. The potential for bioaccumulation of
this group is high (BCF 5,000 - 54,000) and may result in minor
transport from the site. In general, these compounds are assumed
to be immobile in soil under normal conditions.

1531.53 Draft Final RI
5-10 PSF - Revised Dec 1993



5.2.3.2 Group 2 Semi-Volatiles - This group of compounds includes
the polynuclear aromatic hydrocarbons (PAHs). The PAHs exhibit a
wide range of characteristics. Log Koc values range from 1.25 for
acenaphthene to 7.49 for indeno(1,2,3-cd)pyrene. In general, as
the molecular weight of these compounds increases, the Koc value and
BCF increase and water solubility decreases. Bioaccumulation can
be significant for some of the PAHs (BCF 242 - 2,630), possibly
resulting in minor transport from the site. Based on Koc values,
acenaphthene is the only PAH with a potential to migrate; however,
considering the relatively low water solubility (3.5 mg/L) of
acenaphthene, its mobility is not expected to be significant. The
remainder of the Group 2 constituents are expected to be immobile
under ordinary conditions.

5.2.3.3 Group 3 Semi-Volatiles - This group includes the remaining
compounds: bis(2-ethylhexyl)phthalate, dibenzofuran, 2,4-
dichlorophenol, diethylphthalate, malathion and 2,4,6-
trichlorophenol. The log Kc values for these compounds range from
1.84 for diethylphthalate to 5.00 for bis(2-ethylhexyl)phthalate.
Bioaccumulation is not significant for this group of compounds (BCF
0 - 150). Considering the relatively high water solubility. (1,080
mg/L) and relatively low Koc value for diethylphthalate, this
compound may be mobile under certain circumstances (i.e., low
organic matter and heavy rains). The other compounds are expected
to be relatively immobile.

Although these three groupings of the semi-volatile compounds are
a generalized categorization, and some compounds may exhibit
certain aspects of the other groups, the above groupings are
intended to provide a useful mechanism for assessing the mobility
and fate of compounds detected at the PSF.

5.3 PERSISTENCE OF CONTAMINANTS

The persistence of a contaminant in a particular environmental
compartment is a measure of the length of time that it remains in
that compartment. Processes of contaminant removal include
degradation, transformation and transport to another compartment.
The longer a compound remains in a compartment, the more persistent
it is in that media. The term half-life is often used when
discussing persistence. The half-life of a compound is the time
needed for the concentration of the chemical to decrease to one
half of the original concentration. Adsorption may affect the
persistence of a compound. For example, the soil or sediment
binding the chemical may act as a catalyst for chemical degradation
or it may protect the chemical from biodegradation.
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Bioaccumulation may increase a chemical's persistence by protecting
it from processes of environmental degradation.

The potential for persistence of constituents detected in ground
water, surface water, sediments and soils at the PSF will be
discussed in the following sections.

5.3.1 Metals

Since metals are not actually degraded, persistence is addressed in
terms of the removal or transport of the metals from one media to
another (i.e., from sediment to water). As might be expected from
their ability to exist in a variety of forms, metals were detected
in ground-water, soil, surface water and sediment samples collected
from this site. In general, one would expect migration, via
leaching, for metals forming soluble organic or ionic complexes.
Insoluble metal compounds and adsorbed metals will tend to persist
in surface soils and sediments.

In general, since metals do not degrade, the constituents currently
in the soil and sediment may continue to act as a potential source
of future contamination to ground water or surface water. The
metals that are currently in the soil and sediment are either ionic
and adsorbed to the solid phase or in a nonionic, precipitated
form. A variety of factors will determine whether or not these
metals will be mobilized in the future. For instance, the adsorbed
species may be removed by ion-exchange reactions and the solid
phases may be dissolved during the infiltration of rainwater and
flow of surface water runoff. Physical and chemical
characteristics of the water that may influence the mobility
include pH, the presence of competing ions (to compete for ion
exchange sites) and temperature. Changes in the redox conditions
of the soil will also affect the metal species with multiple
oxidation states. Section 5.2.1 specifically addresses the
behavior of the metal species of interest at this site.

5.3.2 Volatile OrQanics

The persistence of the volatile organics at this site varies
depending on the properties of the contaminant and the
environmental compartment in which it exists. Toluene was detected
in both surface and subsurface soil samples taken from this site.
Volatilization is the dominant removal process of toluene in
surface soil. In subsurface soils, biodegradation becomes more
significant because volatilization may be somewhat inhibited. The

1531.53 Draft Final RI
5-12 PSF - Revised Dec 1993



half-life of toluene in soil ranges from 4 to 22 days based on
aerobic aqueous biodegradation rates (Howard et al., 1991).
Therefore, toluene is not expected to persist in soil.

Methylene chloride was detected in site surface soil, subsurface
soil, surface water and ground-water samples. The presence of
methylene chloride in surface water and ground water may be
attributed to blank contamination. Volatilization is the dominant
removal process for methylene chloride in surface soil; in
subsurface soil, this process is hindered. The half-life of
methylene chloride in soil ranges from 7 to 28 days under aerobic
conditions, and from 28 days to 16 weeks under anaerobic
conditions. Therefore, it is not expected to persist in soil.

Toluene, 1-2-dichloropropane, 1,1,2,2-tetrachloroethane, and carbon
disulfide were detected in sediment samples from this site. The
half-lives of these compounds in sediments varies depending on
factors such as depth in the sediment, water turbulence and
disturbance of the sediment. Since these constituents were
detected in sediment samples collected at the surface water
interface, they are not expected to persist. Methylene chloride
was also detected in site sediment samples, but its presence in
these samples is associated with blank contamination.

Trichloroethene (TCE) was detected at low levels in one ground-
water sample collected from this site. Chlorinated solvents such
as TCE are often used in the cleaning and/or the maintenance of
motor vehicles. Since vehicle maintenance occurs at the DEH yard,
TCE present in site media may be attributed to this source (i.e.,
a small spill which leached from the soil to the ground water).
Transformation studies of chlorinated alkenes in systems simulating
underground environments indicate that trichloroethene undergoes
reductive halogenation to form cis- and trans-1,2-dichloroethene.
Chlorinated ethenes biologically transform very slowly and
apparently with several simultaneous removal actions (Barrio-Lage,
et al. 1986). The half-life of trichloroethene in ground water
ranges from 11 months to 5 years (Howard et al., 1991).

It should be noted that the toluene detected in site media may be
the result of fuel spillage or leakage in the DEH yard, which was
transported via surface run off. Likewise, the presence of 1,2-
dichloropropane and 1,1,2,2-tetrachloroethane in site sediments may
be the result of a spill of solvents used to degrease machinery in
the DEH yard. This may account for the detection of these
compounds in site media, in spite of their relatively short half-
lives.

In general, the volatile organic compound detected in the soil and
sediment samples will likely be removed via volatilization and
biodegradation. Trichloroethene, detected in subsurface regions
where volatilization is not expected, may be relatively persistent.
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5.3.3 Semi-Volatile Organics

The semi-volatile organics at this site were detected in soil and
sediment samples. Dominant removal processes from these media
include biodegradation and hydrolysis.

5.3.3.1 Group 1 Semi-Volatiles - The chlorinated pesticides and
their degradation products, are considered to be moderately to
highly persistent. The half-lives of these compounds under aerobic
conditions (i.e., soil and surface sediment) range from 1 day for
heptachlor to 16 years for DDT and its metabolites. Although the
half-life of heptachlor is relatively short, its major degradation
product, heptachlor epoxide, is more persistent (half-life 1 month
to 1 year) . The large Koc values and low water solubilities of this
class of compounds indicates that they will tend to remain adsorbed
to the soil and sediment until they are degraded. This is an
important fate process for the Group 1 semi-volatiles detected in
the sediments because most of these compounds are more readily
degraded under anaerobic conditions (half-lives 1 day to 10
months). Over time, the compounds present in sediments will become
buried deeper and will eventually experience anaerobic conditions
(Howard et al., 1991).

5.3.3.2 Group 2 Semi-Volatiles - The PAHs are also considered to
be moderately to highly persistent. The aerobic half-lives of
these compounds range from 12 days for acenaphthene to 6 years for
indeno(1,2,3-cd)pyrene under aerobic conditions (Howard et al.,
1991). In general, the persistence of these compounds increases
with increasing molecular weight. Photodegradation is a very
important fate process for PAHs (half-lives 0.5 to 28 days) but is
only significant where the PAHs are directly exposed to sunlight
(i.e., soil surface) (Howard et al., 1991). Again, considering the
high KOC values and low water solubilities of most of these
constituents, these compounds are expected to remain in the soil
and sediments until they are degraded.

5.3.3.3 Group 3 Semi-Volatiles - These compounds are relatively
non-persistent. Aerobic half-lives of this group range from 3 days
for diethylphthalate to 70 days for 2,4,6-trichlorophenol (Howard
et al., 1991). The contaminants in this group are not expected to
persist in soil or in sediment.
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The semi-volatile compounds range from highly persistent to non-
persistent in the environmental media of interest. However, most
of these constituents are expected to remain in the soil and
sediment until they are degraded.

5.4 MIGRATION OF CONTAMINANTS

The dominant transport pathways of importance at the PSF include
horizontal movement to the east by surface water runoff and
downward (vertical) movement by percolation of rain water through
the soil. Migration can occur in the ground water and surface
water.

5.4.1 Soil

The soil at the PSF is contaminated with metals, volatile organics
and semi-volatile organics (including pesticides). The areas of
most highly contaminated soil are identified in Sections 4.2.2 and
4.3.1. These areas were areas of pesticide waste water discharge
and concentrated pesticide spills, and they remain sources of
further contamination due to the persistence of the contaminants in
the soil. The volatile organics and the soluble species of metals
may partition between the soil and rain water causing migration to
the ground water or to the east in surface water runoff.

The chemical properties of the pesticides and other semi-volatiles
detected in site soils are such that transportation from soil to
ground water is not likely to occur. Specifically, the
solubilities of these constituents in water is low and their Koc
values are high, indicating an affinity for binding to soil
particles. The assumption that these constituents are unlikely to
partition to ground water or surface water is substantiated by the
lack of positive pesticide and semi-volatile detection in ground-
and surface water samples. Therefore, modelling of contaminants
from soil to other media is considered unnecessary at this site.

5.4.2 Ground Water

Heavy metals and trichloroethene were detected in the ground water
at this site. Metal contamination of the ground water is likely a
result of percolation of rainwater through soil. Soluble (ionic)
metal species are mobilized in the aqueous phase. Trichloroethene
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(TCE) most likely exists in the dissolved phase, possibly having
leached from spills onto the soil into the ground water. TCE was
not detected in any samples from site soils. Both the metals and
trichloroethene may be transported through the aquifer with ground-
water flow.

5.4.3 Surface Water

Heavy metals and volatile organics were detected in surface water
samples collected from the ditch to the east of the PSF.
Contamination of the surface water is likely a result of surface
water runoff containing contaminants in both the dissolved phase
and adsorbed onto suspended particulates (especially during times
of heavy flow). The contaminants in the surface water will
continue to flow downstream.

5.4.4 Sediment

Metals, volatile organics and semi-volatile organics (including
pesticides) were detected in sediment samples collected from the
ditch to the east of the PSF. Metals are likely to migrate to the
sediments of the drainage ditch in either the ionic (dissolved)
phase or adsorbed to particulates. The volatile organics are
probably transported in the dissolved phase. Semi-volatile
contamination likely resulted from the transport of constituents
adsorbed to suspended particulates in surface water runoff and
wastewater. The organic constituents with low water solubilities
and high KOC values and the nonionic metal species settled into the
sediments. This sediment contamination may act as a source of
future surface water contamination. The contaminants may enter the
water column by future partitioning, particularly if the water
quality changes, and by the action of benthic organisms.

5.5 SUMMARY AND CONCLUSIONS

The dominant transport pathways of importance at the PSF include
horizontal movement to the east by surface water runoff and
downward (vertical) movement by percolation of rain water through
the soil. Migration also occurs in the ground water and surface
water.
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5.5.1 Metals

Leaching, precipitation and adsorption of metals are likely
transport systems as indicated by the presence of metal
contamination of the soil, ground water, sediment and surface
water. "Hot spots" of soil contamination of metals are identified
in Section 4.3. The soil continues to serve as a source of metal
contamination to both the ground water and drainage ditch to the
east of the PSF.

Metals in the ground water likely resulted from percolation of
rainwater through the soil, mobilizing the ionic species and
possibly the fine grained particulates containing adsorbed metals.
The metals in the ground water are expected to travel eastward with
the ground-water flow.

Metal contamination of the drainage ditch likely resulted from
surface water runoff which transported both dissolved metals and
metals adsorbed to particulate matter. After entering the surface
water in the drainage ditch, the metals were partitioned between
the sediment and surface water. Dissolved constituents are
expected to travel with surface water flow, while the metals in the
sediments are likely to remain in the solid phase or partition into
the water column depending on the physical and chemical
characteristics of the sediments and water.

5.5.2 Volatile Organics

Low levels of volatile organics were detected in the soil, ground
water and sediments. The constituents in the soil and sediments
are not expected to persist. Therefore, the soil is not a likely
source of future contamination. Trichloroethene, detected in one
ground-water sample at the detection limit, was likely transported
in the dissolved phase by percolation of rain water through the
soil. As a dissolved constituent of the ground water,
trichloroethene is expected to migrate eastward with the ground-
water flow.

5.5.3 Semi-Volatile Orcranics

Semi-volatile constituents (including pesticides) were indicated in
soil and sediment samples collected from this site. The areas of
highest soil contamination are identified in Sections 4.3.1 and
4.3.4. It appears that the semi-volatiles found at this site have
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not migrated from their point of application (adsorbed onto soil
particles) to other media. This adsorption to soil particles is
the likely explanation for the persistence of these compounds.

The soil containing semi-volatiles is not expected to remain a
source of future ground-water or surface water contamination.
However, the movement of soil particles (carried by storm or
surface water runoff) containing adsorbed semi-volatile organics is
probably responsible for their presence in the drainage ditch
sediments to the east of the site. Some of the more soluble
species may have been transported to this location in the dissolved
phase. Considering the strong adsorption of these compounds, the
sediment contamination is not likely to be a source of future
surface water contamination.
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6.0 BASELINE RISK ASSESSMENT

This section presents the results of the baseline risk assessment
f or the Pesticide Storage Facility (PSF) at Fort Riley, Kansas.
The baseline risk assessment includes a human health evaluation and
an ecological risk assessment of the PSF site.

6.1 HUMAN HEALTH EVALUATION

A risk assessment approach, consistent with that presented by the
USEPA's "Risk Assessment Guidance for Superfund" (USEPA, 1989a),
was used to evaluate potential impacts to public health as a result
of existing contamination at the Pesticide Storage Facility,
Building 348, Fort Riley, Kansas.

The objective of the baseline human health evaluation is to
determine the effects of the existing conditions on the exposed and
potentially exposed populations if no action is taken to remediate
conditions at the site. The results of the baseline human health
evaluation are used to determine whether further study and/or
remedial actions are necessary.

The baseline human health evaluation consists of four steps. The
discussion in this section will be presented according to these
four steps as outlined below:

1. Data evaluation and identification of chemicals of
potential concern

2. Exposure Assessment

Characterization of exposure setting
Identification of exposure pathways
Quantification of exposure
Identification of uncertainties

3. Toxicity Assessment

Identification of Applicable or Relevant and
Appropriate Requirements (ARARs)

Characterization of toxicological properties of
chemicals of potential concern

Identification of critical toxicity values
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4. Risk Characterization

Characterization of potential risks due to exposure
to carcinogenic chemicals of concern
Characterization of potential risks due to exposure
to noncarcinogenic chemicals of concern
Identification of uncertainties

6.1.1 Identification of Chemicals of Potential Concern

The results of the data collection and data evaluation efforts are
presented in this section. Based on the results of the data
evaluation, a subset of chemicals present at the site were selected
as chemicals of potential concern.

6.1.1.1 Data Collection - The following section summarizes the
data collection efforts performed prior to and during the 1992-1993
sampling efforts.

6.1.1.1.1 Historical Data Collection - There have been three data
collection efforts at or in the vicinity of the PSF:

During the months of July and November, 1974, the U.S.
Army Environmental Hygiene Agency (USAEHA) collected
soil, sediment, and surface water samples as part of the
U.S. Army Pesticide Monitoring Program.

In May 1986, USAEHA collected six more soil samples as

part of the Pesticide Monitoring Study No. 17-44-1356-88.

In August 1990, wipe samples were collected from the

CONEX containers outside the PSF.

Detectable levels of pesticides and herbicides were found in the
sediment and soil samples collected during the 1974 and 1986
sampling episodes; the surface water samples collected in 1974
contained no detectable concentrations of pesticides. The
preliminary data reported for the wipe samples collected from the
CONEX containers revealed minimal levels of several pesticides and
heavy metals, but these results were later determined to have been
caused by matrix effects during analysis.

More information regarding the previous investigations conducted at
the site, along with an evaluation of the data generated from these
investigations, can be found in Section 1.2.3 of this report. The

1531.53 Draft Final RI
6-2 PSF - Revised Dec 1993



data results from these previous investigations for soils, surface
water, and sediments can also be found earlier in this report in
Sections 4.2.2.1, 4.2.3.1, and 4.2.4.1, respectively.

6.1.1.1.2 Current Sample Collection - Law Environmental, Inc.,
(Law) collected soil, sediment, and surface water samples at the
site from March to July 1992. Sections 2.1.3 through 2.1.6 discuss
and present the data collection efforts for the media sampled.
Groundwater samples were collected and analyzed on a quarterly
basis (July 1992, November 1992, February 1993, and May 1993) to
assess temporal fluctuations of water quality.

6.1.1.1.3 Sampling Methods and Locations - The sample collection
procedures and analytical methods for the PSF field efforts were
performed in accordance with the PSF Planning Documents, May 1992
(Law, 1992a). The quality control (QC) samples collected during
these efforts included field blanks (rinsates and trip blanks),
split and duplicate samples, laboratory blanks (method blanks), and
matrix spike/matrix spike duplicate samples. Upgradient samples
were collected to establish background conditions for each medium
of potential concern. Sample locations are identified in Figures
4-1 through 4-4.

6.1.1.2 Data Evaluation - The human health and environmental
evaluations will be based on the results of the Remedial
Investigation (RI) data collection efforts (i.e.; March 1992 to May
1993).

The data collection efforts of the current RI for the PSF focused
on evaluating the extent of contamination in study area soils, the
possible migration of these constituents via groundwater flow, and
the discharge of contaminants to surface water and sediments
adjacent to the site. Surface soil, subsurface soil, and
monitoring well soil boring samples were collected to determine the
composition and extent of contamination in site soils. Monitoring
wells were designed and installed after the geologic and
hydrogeologic characteristics of the area were investigated.

Monitoring wells which were sampled included an upgradient well
(PSF92-01), and four downgradient wells (PSF92-02, PSF92-03, PSF92-
04, and PSF92-05). The depth to groundwater for these wells ranged
from 21.8 feet (PSF92-05) to 27.4 feet (PSF92-01). Monitoring well
boring samples and groundwater samples were used to provide data on
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soil and groundwater contaminants migrating from suspected sources.
Surface water and sediment samples were designed to address impacts
from possible migrating constituents into the adjacent aquatic
ecosystem.

The analytical data were evaluated according to the data evaluation
procedures specified in USEPA's risk assessment guidance (USEPA,
1989a) and the USEPA's "Guidance for Data Useability in Risk
Assessment" (USEPA, 1992c). These procedures outline specific
aspects of data quality which must be addressed in compiling a data
set to be used in quantitative risk assessment. The following
aspects will be addressed in the evaluation of the data set:
analytical methods, quantitation limits, use of qualified data,
contamination of blank samples, and comparison of site samples with
background.

6.1.1.2.1 Analytical Methods and Quantitation Limits - The
analytical methods used were appropriate for quantitative risk
assessment. The quality of the data produced were scientifically
correct and legally defensible, as USEPA-approved methods with
known limits of precision and accuracy were used. Sample Method
Detection Limits (MDLs) were compared to regulatory criteria, such
as Maximum Contaminant Levels (MCLs) to determine whether the
methods used were sensitive enough for the purpose of regulatory
review. In most cases, the MDLs provided by the laboratory were
less than the relevant health-based standards for the constituents
detected at the site. An exception for groundwater constituents
was thallium, which, with an MDL of 0.1 mg/L for the first three
sampling rounds, did not meet the proposed MCL of 0.002 mg/L.
Using a different analytical method, the MDL for thallium was
decreased to 0.001 mg/L for the fourth sampling round. Exceptions
also occurred for some surface water constituents. The MDL for
methylene chloride (0.005 mg/L) did not meet the Ambient Water
Quality Criteria (AWQC) for the protection of human health via
ingestion of water and fish (0.00019 mg/L). The MDLs for cadmium
(0.005 mg/L) and inorganic chloride (0.500 mg/L) exceeded both the
acute and chronic AWQC for the protection of aquatic life. The
AWQC for these two constituents are as follows: cadmium - acute
AWQC = 0.0039 mg/L, chronic AWQC = 0.0011 mg/L; inorganic chloride
- acute AWQC = 0.019 mg/L, chronic AWQC = 0.011 mg/L.

6.1.1.2.2 Qualified Data - Matrix interference was noted with
several samples. Several soil and sediment samples exhibited
internal standard (IS) responses below the QC limit for volatile
and semi-volatile organic compounds analyses. Some of these
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samples also had high surrogate recoveries which can be attributed
to the low IS response. Data results in affected samples were
flagged (data qualifier coding is defined later in this section)
with appropriate qualifiers.

Eight soil samples for pesticides/PCBs also exhibited low surrogate
recovery. All pesticide/PCB compounds in these samples were
qualified "S" as biased low based on surrogate recoveries. Five
samples also showed surrogate recovery below QC limits. These
latter samples, when re-extracted and reanalyzed, exceeded holding
times (and are qualified "H"), although the surrogate recoveries
were within limits. The data set with more positive hits was used
(initial versus re-extracted data sets) for the risk assessment.

The soil and sediment samples affected by low IS responses are
listed in a table in Appendix N. More information regarding these
samples and their analysis can be found in the Quality Control
Summary Report for the PSF (Law, 1992b).

All pesticide/PCB samples in soil were diluted by a factor of at
least 2 times due to using Gel Permeation Clean-up procedures.
Some samples were diluted by a factor of 100 times (PSFSB03A,
PSFSB03B) or 400 times (PSFSB03C) to bring sample response into the
linear range of the instrument, because of the high concentrations
of pesticides detected in these samples. These latter sample
results are flagged with "DI" and "D211 respectively, and qualified
as an estimated result due to the high dilution factor.

Metals data for soil and sediment were of acceptable quality with
the exception of selenium and antimony. The matrix spike/matrix
spike duplicate (MS/MSD) recoveries for these metals were low in
several samples, indicating poor accuracy. All selenium and
antimony results were flagged with "M21" to indicate matrix
interference which may have caused a false negative or results that
are biased low.

Matrix interference was also noted in surface water samples. The
MS/MSD recoveries for lead are below the QC limits, and the MS/MSD
recoveries for iron are above the QC limit. All lead results in
surface water are flagged with an "M2" identifier, indicating a
matrix interference which may cause a false negative or biased low
results. All positive iron results are flagged with the identifier
"I"m to indicate a matrix interference which may cause results to
be biased high.

Matrix interference was observed in the groundwater samples for
metals. The MS/MSD recoveries for dissolved lead and the MS
recovery for total lead are below the QC limit. The samples were
diluted 5 times due to this matrix interference. Recoveries
improved upon dilution but were still below the QC limit.
Therefore, all total and dissolved lead results are flagged with
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the identified "M2" to indicate a matrix interference which may
cause a false negative or biased low results. Positive results for
total lead are also flagged with an "E," indicating poor precision
due to matrix interference.

6.1.1.2.3 Contamination of Blank Samples - In addition, several
chemicals were detected in the blank and rinsate samples.
Methylene chloride, a common laboratory contaminant, was noted in
the trip blanks of all media sampled, as well as in the trip blanks
associated with the method blanks for soil and sediment samples.
Affected samples are flagged with a "B" or "T," whichever is
appropriate, indicating possible laboratory contamination or cross-
contamination, respectively.

Several metals and/or inorganics were also detected in the method
blanks. Qualification of some mercury results in sediment was
necessary due to method blank contamination. Aluminum was detected
in the method blank for surface water, and zinc and calcium were
detected in the groundwater method blanks. Any samples associated
with the method blanks of concern having positive detection of
these inorganics less than five times the amount detected in the
blank are flagged with the identifier "B1."

Metals were also detected in some rinsate samples collected at the
site. Lead was detected in the rinsate sample associated with
soils, but was not detected in the method blank, indicating
possible cross-contamination which occurred during sampling or
inadequate decontamination of equipment. Positive results for lead
in soil samples associated with the rinsate sample are flagged with
an "R21" qualifier. Zinc was detected in the groundwater rinsate
sample, but was also found in the method blank, indicating possible
laboratory contamination.

The coding for the data qualifiers used to examine the data set is
defined below. According to risk assessment guidance (USEPA,
1989a; USEPA, 1992c), qualified data should not be eliminated from
the data set as long as the uncertainties associated with the data
are clearly defined.

Qualifier Definition

S Low surrogate recovery. Results are biased low.

H Holding time exceeded. Results are biased low.

Di  100 times dilution factor. Result is estimated.

D2  400 times dilution factor. Result is estimated.

Bi  Sample results are less than 5 times the amount
detected in the method blank. Result is
estimated.
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Qualifier Definition

B2  Sample results are less than 10 times the amount
detected in the method blank. Result is
estimated.

T Sample results are less than 10 times the amount
detected in the trip blank. Result is estimated.

I Low internal standard response. Result is an
estimated quantitation.

12 Low internal standard response and high surrogate
recovery. Result is biased high.

M1  Matrix spike recovery is high due to sample
matrix effect. Sample result is a false positive
or biased high.

M2  Matrix spike recovery is low due to sample matrix
effect. Sample result is biased low.

RI  Sample result is less than 10 times the amount
detected in the rinsate. Result is estimated.

R2  Sample result is less than 5 times the amount
detected in the rinsate. Result is estimated.

IR The internal standard response is less than 10
percent of the internal standard area. Result is
rejected.

SI  Surrogate recovery is unknown. Result is
estimated.

6.1.1.2.4 Background Samples - Samples were collected for each
medium of concern from a location upgradient of the suspected area
of contamination. These samples will be used to evaluate
background conditions (i.e., background concentrations of
constituents) at the site.

6.1.1.2.5 Summary of Data Evaluation - The quality of the data
generated for this investigation is scientifically correct and
legally defensible; USEPA-approved methods with known limits of
precision and accuracy were used to evaluate the data. In general,
the quality of the data was good. While some data required
qualification based on quality control performance (e.g., the soil
data), no data were discarded as unusable.

Quality Assurance (QA) objectives for measuring data are expressed
in terms of precision, accuracy, completeness, representativeness
and comparability. Laboratory and field accuracy and precision
goals were met for most of the analyses. Problems did occur in
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some soil and sediment samples, as stated earlier, but these
problems are most likely due to the heterogenous nature of the
sample media. The presence of various constituents in laboratory
and trip blanks were accounted for during the analysis of the'data.
In general, the analytical completeness goal of 90 percent was
accomplished, except for the pesticide/PCB analysis of soil. In a
few of these latter samples, low surrogate recoveries and exceeded
holding times lowered the completeness to 78 percent.

The samples collected from the PSF are, for the most part,
representative of the site. The rationale for sampling locations
was provided in the approved Field Sampling Plan (Law, 1992a).
However, the number and location of surface soil samples collected
may not adequately represent the current conditions (contamination)
to which site workers are exposed. Surface soil samples SS-01, SS-
02, and SS-03 were collected from surface soil which lies beneath
six inches of gravel; no direct exposure to these surface soils
currently occurs at the site.

Furthermore, these samples cannot be used to estimate any possible
contamination present in the gravel fill covering the site.
Approximately six to eight inches of fresh gravel was applied on
the site in 1988 (DEH, 1993r), after pesticide mixing and
formulation activities were discontinued. Therefore, the top layer
of gravel on the site should be relatively free from pesticide
residues, if proper procedures were followed at the site. As
stated earlier in Section 4.0, Law's field RI personnel noticed
that Fort Riley personnel rinsed off the exterior of their vehicle
and equipment at the northwest corner of the PSF building. Soil
samples in this area failed to detect herbicides in the soil
matrix, so the current practices do not appear to be influencing
the site. However, based on the observation of such practices at
the site, it cannot be stated with certainty that the gravel
covering the site at the current time is "clean", but that it is
probably not contaminated with pesticides.

One surface soil sample, SS-04, was collected from the grassy area
outside the DEH yard fence in the area of (previously) stressed
vegetation. An area of stressed vegetation measuring 20 feet x 20
feet was located downgradient of the PSF outside the perimeter
fence. However, it appears that this area has experienced regrowth
this growing season. For purposes of the risk assessment, this
sample (SS-04) was used as proxy for surface soil contamination in
the grassy area. The use of sample SS-04 for this purpose was
discussed in meetings with USEPA Region VII, KDHE, Fort Riley, and
the Corps of Engineers, and, while it was generally agreed that the
use of SS-04 may overestimate the contamination (and associated
risk) present in the area of concern, the use of SS-04 as a proxy
sample was accepted in lieu of collecting additional surface soil
samples.
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Finally, the soil, surface water, sediment and groundwater samples
generated Level III analytical data which allows for comparison of
the results to ARARs. Two previous analytical data reports
generated by USAEHA were not able to be compared directly to the
data generated during the RI investigation, because critical pieces
of information needed to make comparisons (sample collection
methods, sample locations, sample depths, and methods of analysis)
were not included in the USAEHA reports. Therefore, the historical
information available regarding site contaminants is qualitative,
rather than quantitative, in nature, and any predictions or
assumptions regarding the attenuation or breakdown of the site
constituents are somewhat speculative in nature.

A comparison of the soil data generated from the RI investigation
to the historical soil data is provided in Table 4-11. As shown in
this table, several pesticides were detected in site soils at
relatively high concentrations during the 1974 investigation
conducted by USAEHA. The constituents detected in the AEHA study
and their maximum concentrations are summarized below:

Pesticide Maximum Concentration (mg/kq)
Aldrin 0.01
Chlordane (technical grade) 544.6
2,4'-DDD 16.98
4,4'-DDD 37.87
4,4'-DDE 12.5
2,4'-DDT 50.0
4,4'-DDT 159.5
Dieldrin 9.2
Methoxychlor 824.04
Diazinon 29.85
Malathion 87.7

Fort Riley collected and USAEHA analyzed another six soil samples
in the vicinity of the PSF in a 1986 investigation. The
concentrations of pesticides detected in this study were much lower
than those detected during the previous (1974) investigation.
Specifically, the pesticides chlordane, diazinon, and malathion
were not detected in the 1986 samples, and samples with positive
detection of dieldrin, methoxychlor, and DDT and its metabolites
were below the concentration of 1 mg/kg (1 ppm).

The concentrations of pesticides in the soil samples collected as
part of the 1992 RI investigation were, in general, less than the
concentrations detected in the 1974 episode, but, in some cases,
greater than the levels measured in the 1986 investigation.
Several explanations are possible for the differences noted. [It
should be noted that fill activities at the PSF site occurred prior
to the 1974 sampling episode; therefore, the differences in
concentrations cannot be attributed to fill activity.] First, the
locations and depths of the 1974 samples are unknown. These
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samples may have been collected in "hot spot" areas. Thus, the
elevated concentrations detected may not be representative of the
entire PSF site as it existed in 1974. Secondly, the method of
analysis and methods of collection for the samples is unknown.
These two factors may have biased the 1974 analytical results. In
addition, practices at the PSF have changed since the original 1974
investigation. Prior to about 1975, pesticide wastewater and
concentrated spills were allowed to run onto the ground surface at
the site. This may be another reason for the elevated levels
detected in the 1974 study.

Lastly, the degradation process is the most likely reason for the
decreased concentrations detected in soils in recent
investigations. The pesticide 4,4'-DDT and its metabolites are
some of the most persistent pesticides detected in site soils. The
soil half-life for these constituents is approximately 16 years
(see Table 5-3). A time period of twelve years lapsed between the
first (1974) sampling investigation and the second one conducted in
1986. Another six years passed before the RI investigation, for a
total of 18 years since 1974. It is highly probable that much of
the contamination detected in 1974 simply degraded over that 18-
year period.

6.1.1.3 Summary of Contamination - Table 6-1 summarizes the
analytical results for the surface soil samples collected during
the RI sampling events. A total of eight pesticides, two volatile
organic compounds, six semi-volatile organic compounds, and four
metals were detected in the four surface soil samples from the
site.

The subsurface soil results are presented in Table 6-2. A total of
ten pesticides, two volatile organic compounds, 18 semi-volatile
compounds, and eight metals were detected in the samples.

The results of the soil borings collected from the monitoring well
boreholes are presented in Table 6-3. A total of four pesticides,
two volatile organic compounds, ten semi-volatile organic
compounds, and six metals were detected in these samples.

Table 6-4 summarizes the groundwater results collected from the
monitoring wells installed at or near the PSF. Monitoring well
PSF92-01 was installed upgradient of the site, on the other side of
Dickman Avenue. This well will serve as background for groundwater
results. A total of 21 metals, five inorganic compounds, and two
volatile organic compounds were detected in the groundwater
samples. Pesticides and semi-volatile compounds were not detected
in any of the groundwater samples.
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The surface water results are presented in Table 6-5. A total of
15 metals, three inorganic compounds, and one organic compound were
detected in the surface water samples collected from the drainage
ditch located east of the PSF.

The sediment results are presented in Table 6-6. The sediment
samples were collected in the same locations as the corresponding
surface water samples. A total of six pesticides, five volatile
organic compounds, six semi-volatile organic compounds, and eight
metals were detected in these samples.

Air samples were not collected at the site. However, air exposures
will be addressed in the risk assessment by using soil
concentrations to estimate exposure point concentrations based on
fugitive dust models (see Section 6.1.2.6).

In Tables 6-1 through 6-6, the 95 percent upper confidence limit
(UCL) on the arithmetic mean was calculated assuming that non-
detect values were equal to one-half the method detection limit for
a constituent. Also, in accordance with USEPA guidance (USEPA,
1989a), samples containing a blank-related chemical that is not a
common laboratory contaminant in concentrations less than five
times the amount detected in any blank were treated as non-detects.
In this case, one-half the blank-related concentration was used as
the proxy concentration.

The method used to calculate the 95 percent UCL is based on the
assumption that the sample population has an approximate lognormal
distribution, which is the most commonly used distribution for
environmental contaminant data (Gilbert, 1987). A W-test (Gilbert,
1987) was conducted on the soil sample data to determine if the
data set was consistent with a normal or lognormal distribution.
The W-test failed to determine the distribution (i.e., the data did
not seem to fit either distribution because the sample size was
small). Because the data set did not fit either the normal or
lognormal distribution, a lognormal distribution ,was assumed.
Although USEPA Region VII does not have an explicit policy, this
approach is consistent with current USEPA guidance in other regions
(i.e., Region IV). In addition, according to USEPA guidance
(USEPA, 1992f), most "complete" environmental data sets from soil
sampling are lognormally distributed rather than normally
distributed. Therefore, in most cases, it is reasonable to assume
that Superfund soil sampling data are lognormally distributed
(USEPA, 1992f). The equation used to calculate the 95 percent UCL
is shown below:

UCL0 .9 5 = exp Y + 0.5 Sy +

1531.53 Draft Final RI
6-11 PSF - Revised Dec 1993



where:
n = sample size

y = arithmetic mean of the n transformed

2 values of samples: y1 
= ln yj

S Y, variance of the mean
H0.95 = value obtained from tables provided by

Land (1975) for computing a one-sided 95
percent UCL on a lognormal mean

The 95 percent UCL calculations for constituents detected in site
media are included in Appendix N. It should be noted that the 95
percent UCL values generated for some of the constituents may be
higher than the maximum detected concentration in site samples. In
these cases, the UCL values may be "artificially" elevated due to
small sample size and/or large standard deviation of the samples in
a given medium. When the 95 percent UCL value exceeds the maximum
concentration detected, the maximum detected concentration is used
in the risk characterization, per USEPA guidance (USEPA, 1992f).
Also, per USEPA guidance (USEPA, 1989a), UCLs were calculated using
only analytical data representing total metals in the groundwater
(UCLs were not calculated for volatile organic compounds because
they were not detected at concentrations greater than the detection
limits or the analyte was also detected in associated trip blanks).

6.1.1.4 Chemicals of Potential Concern - The constituents of
potential concern identified in the soil, surface water,
groundwater, and sediments sampled at the site are discussed in
this section. Chemicals of potential concern were selected for
evaluation in the baseline risk assessment based on the following
criteria, in accordance with guidance (USEPA, 1989a):

Comparison of chemical concentrations with naturally
occurring levels

Evaluation of measured concentrations and frequency of

detection at the site

Evaluation of essential nutrients

Comparison of chemical concentrations with levels

detected in associated blank samples

Evaluation of data qualifiers

Evaluation of toxicity and use of a concentration-

toxicity screen

Physical and chemical characteristics related to
environmental mobility and persistence.
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A comparison of sample concentrations with background
concentrations was used to identify the non-site-related chemicals
(i.e., metals) that were found at or near the site, in accordance
with guidance (USEPA, 1989a). Metals constituents with maximum
detected concentrations less than the maximum detected background
concentration in a given medium were eliminated from consideration
as chemicals of concern in accordance with USEPA Region VII policy
(USEPA, 1992d).

In accordance with guidance, background samples that may have been
influenced or potentially influenced by the site (i.e., background
samples contaminated with non-naturally occurring organic compounds
or pesticides) were not used as background for the site with regard
to organic compounds. They were, however, used as background for
comparison to metals concentrations. Sampling media affected by
possible background contamination (i.e., sampling media with
positive "hits" of organic compounds in background samples) include
surface soils, subsurface soils, monitoring well soil borings, and
sediments. In these media, there is no "background" for
pesticides, because the presence of the pesticides in the
upgradient samples may indicate contamination from the site rather
than background levels resulting from the "normal" application of
the pesticides for gardening/landscaping purposes.

All constituents were screened for potential toxicity by comparing
the maximum detected concentrations in each medium to available
reference doses or slope factors (IRIS, 1993) according to the
concentration-toxicity screening procedures described in guidance
(USEPA, 1989a). For groundwater, this was done using results from
only the baseline sampling effort (July 1992) and, therefore, the
screening did not consider constituents that were not detected or
not thought to be problematic after this first round of data (e.g.,
nitrates and thallium). If the "risk ratio" for a chemical did not
exceed one percent of the total screening risk for that media, the
chemical was not considered a constituent of concern for that
media. Chemicals without toxicity values (see Tables 6-29 and 6-
30) were not eliminated from the risk assessment, per USEPA
guidance (USEPA, 1989a). Concentration-toxicity screening tables
are included in Appendix N.

Constituents that were not detected in at least one sample were
eliminated as constituents of concern unless the constituent scored
above one percent in the toxicity screen. The carcinogenic
polycyclic aromatic hydrocarbons (PAHs) were included in the risk
assessment data set, even though the risk associated with
benzo[a]pyrene was less than one percent, because of the
uncertainty associated with estimating the toxicity of these
compounds with toxicity equivalency factors (see Section 6.1.3.3).
All positively detected pesticides were retained in the risk
assessment data set, because of their relationship to site
activities. Removed from consideration were constituents which can
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be considered essential nutrients (i.e., iron, magnesium, calcium,
potassium, and sodium), and the wet chemical inorganics
(bicarbonate, chloride, and sulfate), which were included in the
chemical analysis for purposes associated with determining remedial
alternatives during the feasibility study for the site.

As stated previously in the text, several chemicals were detected
in the blank samples in the baseline sampling effort. Methylene
chloride, a common laboratory contaminant, was detected in the trip
blanks of all media sampled and in the method blanks for soil and
sediment samples. Metals were also detected in method blanks and
in the rinsate samples. Mercury was detected in the method blank
for sediment samples, aluminum was detected in the method blank for
surface water, and zinc and calcium were detected in the
groundwater method blanks. Lead and zinc were found in the
rinsates associated with soils and groundwater, respectively.

In order to compile the data set to be used in the risk assessment,
the concentrations of the constituents detected in the blank
samples were compared to their concentrations in the site samples,
using methodology consistent with risk assessment guidance (USEPA,
1989a). A constituent recognized as a common laboratory
contaminant was assumed to be present if its concentration in the
environmental sample was ten times greater than its concentration
in the blank sample. For those constituents not classified as
common laboratory contaminants, a sample concentration five times
that of the blank concentration was considered to be evidence of
that constituent's presence in a sample. Based on this evaluation
of the data, methylene chloride was deleted from the risk
assessment data set because it was present in the blanks, and its
sample concentrations did not exceed the blank concentrations by
the required margin. Although zinc and aluminum were present in
blanks and their blank-associated samples did not exceed the
required margin, these two metals were not deleted from the risk
assessment data set because not all the positive samples were
associated with the contaminated blanks. Blank-associated
concentrations of these two metals were qualified and treated as
non-detects for the purpose of statistical computations. Mercury
was not deleted from the data set because its sample concentrations
did not exceed the blank concentrations by the required margin.
Calcium was deleted because it is considered an essential nutrient
(see above).

Table 6-7 summarizes all constituents detected on site by medium,
indicates which constituents were selected as potential chemicals
of concern, and includes an explanation for each chemical's
elimination from the data set. Chemicals selected for evaluation
of human health exposure and risk, according to medium, are
presented in Table 6-8.
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6.1.2 Exposure Assessment.

The objectives of the exposure assessment are to characterize the
exposure setting, to identify the potential exposure pathways, and
to quantify the potential exposure to site-related contaminants
that are expected to occur.

6.1.2.1 Characterization of Exposure Setting - The physical
characteristics of the site which may impact potential exposures at
the site include climate, vegetation, soil type, and hydrology.
The soils of Riley and Geary counties are described in Section
3.1.4 of this report. Surface water hydrology, geology, and
hydrogeology of the region are discussed in Sections 3.1.2, 3.1.3,
and 3.1.5, respectively. The two remaining physical
characteristics, climate and vegetation, are summarized briefly
below.

6.1.2.1.1 Climate - The area has four distinct seasons with
average daily temperatures at the Manhattan, Kansas Climate Station
ranging from a minimum of 160F in January to maximum of 90°F in
July. The annual average precipitation is 31 inches with
approximately 70 percent of the annual precipitation occurring from
April to September. Twenty-four hour rainfall events can exceed
3.5 inches from April through October, during thunderstorm periods.

6.1.2.1.2 Vegetation - The vegetation type on the post consists
primarily of grasslands or woodland forest. This plant community
is dominated by a large diversity of hardwoods and various grasses.

The site's surface elevation ranges from 1093 and 1063 feet. Due
to the close proximity of the PSF to the floodplain of the Kansas
River, the wooded area to the east of the PSF can be categorized as
a riparian woodland. Thus, the terrain could support a variety of
species. However, because the areas around and downgradient of the
PSF are "high traffic" areas with a high frequency of movement and
human activity during the day (i.e., the DEH yard is a vehicle
compound area), these areas do not provide suitable habitats for
most species.

6.1.2.2 Potentially Exposed Populations

6.1.2.2.1 Populations in the Vicinity of the Site - The PSF is
located within the Directorate of Engineering and Housing (DEH)
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yard. It is situated on an escarpment on the north side of the
Kansas River Valley, approximately 2,000 feet west of the Kansas
River, on the southeast edge of the Main Post cantonment area. The
area immediately surrounding and including the PSF is moderately
industrial/commercial in nature. The DEH yard includes areas used
to perform vehicle and heavy equipment maintenance, and is also
used for the storage of vehicles, equipment, and supplies. The DEH
yard is enclosed by a fence and a gate that is locked after normal
work hours.

The human populations which are potentially exposed to the
chemicals of concern at the PSF site are those persons who may come
into contact with the soils, sediment, or surface water at the
site, and those persons coming into contact with groundwater
originating from the site. Due to the industrialized nature of the
PSF site, and the fact that the DEH yard is restricted (i.e.,
fenced and secured), utility workers, landscaping crews, or on-site
workers are the most likely current human receptors for exposure to
potential soil contamination at the PSF site. Site workers or
landscapers may also contact contaminated surface water and
sediments while performing maintenance or landscaping activities in
the lined channel located to the east of the site, outside the
fenced area.

While it is true that some contamination may exist outside the
fenced DEH yard (e.g., in the area of [previously] stressed
vegetation and along the lined channel which drains surface run-off
from the site), the steep terrain, the intermittent nature of the
stream in the lined channel, the presence of overgrown vegetation,
as well as the industrial uses of the area, would deter most
visitors from exploring or playing in this area.

The closest residential area on post, Housing Area No. 5, is
located approximately 0.3 miles northwest of the site, along Lowe
Place, Carpenter Avenue, and Carpenter Place (see Figure 6-1).
Housing Area No. 5 consists of 63 living units, which house
officers with the rank of captain or major. Most units in this
area are three-bedroom units. According to the Chief of Facilities
for Fort Riley Family Housing (FH, 1993), approximately 125 to 140
children, aged 5 to 18 years, live in Housing Area No. 5. A
playground and recreational area are located in the center of the
units along Lowe Place.

Another family housing area, Housing Area No. 2, exists west of
Housing Area No. 5 along Schoefield Circle, approximately 0.4 miles
from the site. This area houses lieutenant colonels, colonels, and
their families. A total of 46 living units are in Housing Area No.
2. Since the officers residing here are of higher rank and
generally are older, less children occupy the residences in this
area. The Chief of Facilities for Family Housing estimates 10 to
20 older children (teens) make their home in Housing Area No. 2
(FH, 1993).
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A troop housing area (barracks) is located southeast of Housing
Area No. 5. "Unaccompanied" soldiers reside there (FH, 1993). The
field located in the center of this area is used as a parade or
practice field. The softball diamonds shown on the map are rough
practice areas rather than developed recreational areas (FH, 1993).

Although the closest residential area is only 0.3 miles away, it is
unlikely that on-post residents would come in contact with site
media during recreational activities (i.e., running or jogging) due
to the restricted nature of the DEH yard and the overgrowth present
in the contaminated areas outside the fence. Any exposure due to
inhalation of fugitive dust should be no more than that experienced
by on-site workers.

Likewise, the children living in the housing areas nearby are
unlikely to be exposed to contaminants detected in site media
during play or exploration activities because Housing Area No. 5
provides a playground for children's recreational use. The
equipment present on this playground includes swing sets, a set of
rings, see-saws, a slide, a tennis court, a basketball hoop, and
two activity centers. With all this equipment available for their
use, it is unlikely that children would travel to the PSF site to
play. Also, children have not been observed playing near the DEH
yard. However, in order to conservatively estimate exposures at
the site, a children's recreational scenario will be developed in
order to estimate exposures due to the event of play in the grassy
area and in the lined channel adjacent to the site.

The primary source of drinking water for Fort Riley, Junction City,
and Ogden is the alluvial aquifer of the Republican and Kansas
Rivers. The alluvial deposits are capable of yielding more than
1,400 gpm from a single well (KGS, 1974). The alluvial aquifer is
recharged through direct infiltration of rain and seepage from
limestone and shales, as well as through the influence of the
Kansas and Republican Rivers. Junction City and Fort Riley's water
supply wells are located within the Republican River floodplain,
approximately 1.8 miles upstream from the PSF. Ogden's water
supply wells are located downstream, approximately 3 miles from the
site.

Currently, the groundwater beneath the PSF site is not used as a
potable water supply. Therefore, it is unlikely that the
contamination detected in the groundwater beneath the site would
have an impact on current human populations. The aquifer beneath
the site is capable of yielding approximately one to two gpm per
well. The decreased yield of an on-site well (when compared to an
alluvial well) is due to soil type beneath the site (clays, instead
of the characteristic silts and fine sands of the alluvial
deposits). On-site groundwater is recharged primarily through
rainwater infiltration. If a potable water well were to be
installed in proximity to the PSF in the future, aquifer
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characteristics make the placement of a well in the alluvium
(located less than 2,000 feet away) preferable to the placement of
a well on the PSF site itself. However, because the aquifer at the
site is classified by the State of Kansas as a potential potable
water source, its future use as a potable water supply aquifer will
be evaluated in this assessment as part of the future land use
pathway assessment.

6.1.2.2.2 Current Land Use - The PSF and DEH yard are currently
used as a storage and maintenance area which supports services
necessary to maintain the buildings, grounds, and utilities systems
at Fort Riley. Building 348 (PSF) itself is used to store
herbicides, preformulated pesticides, general improvement
materials, and paint. Several subsurface utility lines are located
adjacent to and beneath the site.

As stated earlier, the PSF is currently used as a storage facility;
no mixing or formulation of pesticides/herbicides currently occurs
on the site. Therefore, if proper application and storage
procedures are followed, the potential for contaminant release at
the site should be minimal. However, during the collection of
shallow hand auger boring samples at the site, Law's RI field
personnel noticed that Fort Riley personnel rinsed off the exterior
of their vehicle/equipment at the northwest corner of Building 348
(PSF). (These observations are documented in the field log books
for the PSF site). Since herbicides were not detected in the
samples collected during the RI investigation, these current
practices do not appear to be acting as a source of contamination
at the site.

6.1.2.2.3 Potential Alternate Future Land Uses - In developing
future use scenarios, it is assumed that no remedial actions will
be undertaken. Such "no-action" scenarios also provide a baseline
for the comparison of remedial alternatives in the Feasibility
Study. According to interviews with Fort Riley's DEH Master
Planner (DEH employment dates 1975 to present) (DEH, 1993a) and
personnel from Fort Riley's Real Property Section (DEH, 1992b), the
future use of the PSF and the surrounding land is unlikely to
change from its present use as an equipment storage area as long as
Fort Riley remains an active military installation. Fort Riley is
not currently placed or being considered for placement on the
military installation closure lists. Therefore, the site's current
use is unlikely to change in the future. (If Fort Riley is placed
on the closure list, the PSF site [and the entire installation]
will need to be re-evaluated.)
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Residential development of the site at some future date is unlikely
because of the established land use patterns at the site, the fact
that on-post housing is not planned in the DEH yard area, and
because the elevation of the PSF is only 10 to 15 feet above the
Kansas River flood plain and the land is not protected by a levee.
Conversations and correspondence with USEPA Region VII (USEPA,
1992b) indicate a future residential scenario is considered for all
Superfund sites whenever residential development cannot reasonably
be ruled out. Because the site is located on an active military
installation and because of the flood hazard at the site,
residential development of this area (i.e., on site) can be
reasonably ruled out. Therefore, because the future use of the PSF
site as a residential area is highly unlikely, a future on-site
residential scenario will not be developed for the baseline risk
assessment. However, an on-site residential scenario will be
included in Appendix P, to be used for information purposes in
developing possible remedial alternatives for the site.

6.1.2.2.4 Subpopulations of Potential Concern - Sensitive
subpopulations (i.e., nurseries, nursing homes, or hospitals)
present within a three-mile radius of the PSF site include Irwin
Army Community Hospital. Children, the elderly, and women of
child-bearing age living nearby are considered sensitive
subpopulations. Women of child-bearing age and children live in
Main Post Family Housing Area No. 5, located approximately 0.3
miles northwest of PSF. Children will be evaluated as a sensitive
subpopulation for the soil, sediment, and surface water exposures
in the recreational child scenario considered in this risk
assessment.

6.1.2.3 Identification of Exposure Pathways - A complete exposure
pathway has four essential components. The USEPA guidance (USEPA,
1989a) defines an exposure pathway as consisting of the following
elements:

1. A source and mechanism of chemical release to the
environment (i.e., a source of contamination);

2. An environmental transport medium for the released
chemical (e.g., groundwater, air);

3. A point of potential human or biota contact with the
contaminated medium (i.e., an exposure point); and

4. A route of exposure at the exposure point (e.g.,
ingestion, inhalation, or dermal contact).
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Without the presence of all four components, exposure cannot occur.
The source of release, transport mechanisms, exposed populations,
and routes and pathways of exposure to chemicals present in
environmental media at the PSF site will be described in the
following section.

There is potential for the constituents in the groundwater, surface
water, soil, and sediments to reach human target populations
through several exposure routes. Potential exposure routes and
potentially exposed human populations will be identified, and
potential exposure intakes for each exposure scenario will be
calculated. Risk due to carcinogenic and noncarcinogenic compounds
at the site will be characterized in Section 6.1.4.

6.1.2.3.1 Sources and Receiving Media - Prior to about 1975,
pesticide wastewater and concentrated spills were routinely allowed
to run onto the ground surface at the PSF. The rinse water from
the washing of vehicles and spraying equipment was also allowed to
run onto the ground surface in this area. Current activities (Law
1992a) (i.e., rinsing the exterior of herbicide application
vehicles) may also contribute to the contamination found on site.
(However, samples collected in the area where vehicle rinsing
occurred failed to detect herbicides in the soil matrix, so current
practices do not appear to be influencing the site.) All of these
practices/accidents are considered to be the primary source for
contamination at the PSF.

Five potential contaminant transport media have been identified:
surface water, stream sediments, groundwater, air, and soils.
Contaminants in the groundwater and surface water may be
transported in the groundwater or surface water to a potential
exposure point. Volatile constituents were present in very low
concentrations in soil and sediment matrices, and were not present
at all in surface water and groundwater. Therefore, outdoor air
exposures to volatile compounds related to site activities are
expected to be insignificant or are not expected to occur via
everyday exposures. At present, the contaminants detected in the
groundwater are unlikely to contact current human receptors. Nor
should site groundwater constituents contact human receptors in the
future, because placement of a new potable water well in the
vicinity of the PSF would probably be in the alluvium, rather than
on the site itself, especially since higher yielding alluvial
deposits are located less than 2,000 feet away from the site.
However, exposure to groundwater constituents is assumed in the
conservative future groundwater scenario developed for the baseline
risk assessment. Contaminants in the soil may be transported as
dust which can be carried through the air to a potential receptor,
or tracked off-site by heavy equipment, trespassers or migratory
wildlife. Contaminated sediment may be carried via surface water
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to a potential receptor or, :together with surface water, may come
into contact with a receptor directly (i.e., on-site worker or a
child at play).

6.1.2.3.2 Fate and Transport in Release Media - Physical and
chemical information concerning the transport and fate of
contaminants is used to identify the possible extent and magnitude
of environmental contamination, such as which environmental media
will be affected. The fate and transport of constituents detected
in site media is discussed in Section 5.0 of this report, and
summarized in the following paragraphs.

The primary environmental transport pathways for chemicals at the
site is dependent upon the physical characteristics the chemicals
possess. In general, the pesticides and other semi-volatiles
(PAHs) detected in site soils have low water solubilities and high
KOC values, indicating that these constituents have a high affinity
for binding to soil particles, and a low potential for transfer to
groundwater or surface water (ATSDR, 1987-1991; Howard, 1991).
Almost without exception, the pesticides detected at the site bind
strongly to soils, and resist displacement from the soil particle
even under prolonged leaching tests. This binding process appears
to occur regardless of soil type (i.e., organic content of soil)
and pH (ATSDR, 1987-1991; Howard, 1991). An exception to this is
malathion, which binds only moderately to soil particles. However,
malathion is very rapidly degraded in soil, with a half-life of
four to six days, thereby minimizing the potential for leaching to
groundwater (Howard, 1991). Similarly, the high Kc values and low
water solubilities of the PAHs detected on site indicate that these
constituents would also remain bound to soil. Acenaphthene, with
a low binding affinity, is the exception to this group. However,
its low water solubility would preclude its transfer to groundwater
(see Table 5-1).

The assumption that these compounds are immobile in soil is
substantiated by the fact that no pesticides or PAHs were detected
in the ground- and surface water samples collected from the site
during the RI investigation. Pesticide contamination has been
present in the PSF site's soil for at least twenty years; the 1974
study performed by USAEHA confirmed the presence of pesticides
within site soils. If leaching to groundwater was a significant
transport pathway for these compounds, pesticides would have been
detected in the site's groundwater samples. Therefore, the
modelling of pesticide concentrations from the soil to the ground
or surface water is considered unnecessary at this site.

Because pesticides and PAHs are likely to remain bound to soil
particles, secondary transport pathways include the transportation
of adsorbed contaminants on soil particles by storm or surface
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water runoff to sediments, and the subsequent transportation of
these sediments to points downstream. Soil particles containing
sorbed contaminants may also be dispersed as airborne particulates.

The primary and secondary transport pathways for metals detected in
site soils are similar to the pathways discussed above, with the
addition of water soluble species leaching to ground and surface
water. Because the volatile organic compounds (VOCs) detected in
site soils are also water soluble, they may also leach to
groundwater or surface water, or, if VOCs are present in the upper
surface soils, these constituents may volatilize out into the
atmosphere. The low levels of VOCs detected in site soils are
unlikely to affect the groundwater column to a great extent;
modelling of the low VOC concentrations to groundwater is also
considered unnecessary for the site. If constituents dissolve and
transfer to the groundwater, they can be expected to travel within
the aquifer in the direction of groundwater flow. Metals
constituents dissolved in surface water will continue to flow
downstream; VOCs will tend to volatilize out of surface water to
the atmosphere. Nonionic metals species and organic compounds with
lower water solubility and high K,, values may also precipitate out
of surface water and settle into or become bound to sediments.
Metals constituents present in the sediments may act as a future
source of surface water contamination, if conditions favor their
reentry into the water column (see Section 5.2.1).

6.1.2.4 Exposure Points and Exposure Routes - In this risk
assessment, exposure pathways are divided according to current use
and future site use scenarios. Under the current use scenario,
exposures and risks to which on-site workers and children at play
in the area are or could be subject under continued normal site use
are assessed. In developing future use scenarios, it is assumed
that no remedial action will be taken. Because alternative
development of the site is not likely, future residential
development at the site is not assessed. However, future use of
site groundwater as a potable water source is assessed in the
conservative groundwater scenario developed for the baseline risk
assessment because the aquifer at the site is classified by the
State of Kansas as a potential potable water source.

There is a potential for constituents in the soil, sediments,
surface water and groundwater at the PSF to reach human target
populations via several exposure routes. The routes of exposure
which are of primary concern at this site are as follows:

1. Dermal contact with and incidental ingestion (via hand to
mouth contact) of potentially contaminated on-site soils;
inhalation of fugitive dusts from contaminated on-site
soils.
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2. Ingestion and dermal exposure to potentially contaminated
drinking water drawn from (future) groundwater wells
screened in the upper water bearing zone. (Inhalation
exposures to constituents detected in groundwater samples
are not assessed because no volatile organic compounds
were identified as groundwater constituents of concern at
the site [see Table 6-4]).

3. During children's recreational activities in the lined
channel adjacent to the site, dermal contact with
potentially contaminated surface waters present which
receive surface runoff from contaminated soils on-site;
in the grassy area adjacent to the PSF fence, incidental
ingestion of and dermal contact with surface soils,
inhalation of fugitive dust generated from site soils.

4. Dermal contact with and incidental ingestion of
contaminants in sediments associated with potentially
contaminated surface waters present in the lined channel
adjacent to the site.

5. Ingestion of potentially contaminated wildlife feeding
on-site or plants growing on-site (a qualitative
discussion will be included).

The exposure routes considered for this assessment are summarized
in Table 6-9. A brief discussion of the potential for exposure via
each of these pathways is provided below.

6.1.2.5 Summary of Exposure Pathways

6.1.2.5.1 Soil Exposures - Current and future workers, visitors
and recreational children playing at the PSF site may be exposed to
contaminants in the surface soils at the site while visiting the
site. Future workers at the PSF may be exposed to the contaminants
in the subsurface soils at the site when the soils are disturbed
during construction or remediation. Potential exposure may occur
through absorption of contaminants from the soil through the skin,
and from incidental ingestion of soil on the hands by individuals
who smoke, drink or eat after visiting the site. Fugitive dust
containing adsorbed contaminants can be generated by vehicles
(e.g., mowing and construction equipment) on the site and may
result in inhalation of contaminated soil by current or future
workers. Currently, the surface soils of the site within the DEH
yard are covered with approximately 12 inches of compacted gravel.
The area outside the DEH yard fence is grassy, but dust is usually
generated during the more arid seasons and during mowing or similar

1531.53 Draft Final RI
6-23 PSF - Revised Dec 1993



landscaping activities. The fact that surface soils are, for the
most part, covered with grass or gravel, should reduce soil
exposures for the workers unless intrusive activities such as
excavation occur.

The 95 percent UCL on the arithmetic mean of the contaminant
concentrations in the sampled subsurface soils will be used to
quantify exposure of current and future utility workers on and
around the PSF site. For current exposures of site workers to
fugitive dust, the concentrations detected in surface soil sample
SS-04 will be used to quantify exposure to current site workers and
landscapers. The reasoning for this is that the other "surface"
soil samples (SS-01, SS-02, and SS-03) were collected beneath one
foot of packed gravel in the DEH yard, and thus the exposure
pathway to these soils is incomplete unless excavation occurs. The
packed gravel effectively "caps" the DEH yard soils. The approach
of using surface soil sample SS-04 for current exposures to surface
soil is conservative, because the sample was collected in the area
of (previously) stressed vegetation outside the DEH fence, and this
area most likely contains the most contaminated soils. For the
future surface soil scenarios, because it is plausible that the
gravel pack may be removed, the 95 percent UCL on the arithmetic
mean of the contaminant concentrations in all four surface soil
samples will be used to quantify exposure. In all cases the 95
percent UCL is considered for the exposure point concentration; if
the 95 percent UCL exceeds the maximum detected concentration, then
the maximum detected concentration will be used as the exposure
point concentration.

6.1.2.5.2 Groundwater Exposures - Currently, groundwater beneath
the PSF is not used as a potable water source. Fort Riley obtains
its potable water from well fields approximately 1.8 miles
upgradient from the PSF and Ogden obtains its water supply from
wells located approximately 3 miles downstream from the site.
However, the state of Kansas considers the groundwater beneath the
site as a possible potable water source; therefore, a conservative
future groundwater scenario is developed in the risk assessment
which assumes the use of the aquifer on site as a source of potable
water.

As stated earlier, the modelling of pesticides and PAHs (detected
in the soil) to groundwater is considered unnecessary for the site
because these constituents tend to remain sorbed to soil and do not
readily transfer to the groundwater column. Therefore, the 95
percent UCL on the arithmetic mean of the contaminant
concentrations in the groundwater samples will be used to quantify
exposure of future (off-site) residents to groundwater originating
from the PSF site. If the 95 percent UCL exceeds the maximum
detected concentration, then the maximum detected concentration
will be used as the exposure point concentration.
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Groundwater exposure may occur via ingestion of groundwater and
dermal absorption of contaminants during bathing or household use.
Volatile organic were not identified as contaminants of potential
concern in the groundwater. Therefore, inhalation of volatilized
organic during bathing and household use will not be evaluated as
a potential exposure pathway. j These potential exposure pathways
will be evaluated for the future residential groundwater scenario
present in this risk assessment.

6.1.2.5.3 Surface Water and Sediment Exposures - Potentially
contaminated surface waters and sediments can occur on-site, in the
lined channel located to the east of the site. Contaminants may be
released into these media via surface runoff, soil erosion, and
groundwater discharge into the surface water, and may then settle
in sediments. Exposure to contaminated surface water and sediments
can occur via direct contact by current or future workers and
children at play wading in the creek.

The recreational uses of the lined channel are limited due to its
location (in an industrial area) and depth (surface water is
usually less than one foot deep), although it is assumed currently
that children may occasionally play in the channel. The flow
through the channel is too low and intermittent to support large
aquatic life. The ingestion of fish from the points downstream
will therefore not be considered as a potential exposure pathway
for off-site residents in this evaluation.

Exposure to contaminants in surface water may occur via dermal
absorption during work activities and while wading in the channel.
These pathways will be included in this risk assessment. A primary
concern of contaminated sediments is that they provide a continual
source of release of contaminants. The primary exposure pathway
for sediments is also via dermal absorption of contaminants,
although some incidental ingestion of sediments may occur. These
pathways will also be included in this risk assessment.

6.1.2.5.4 Ingestion of Plants and Wildlife - Fishing and hunting
of game birds (quail, pheasant, prairie chickens, and doves), deer,
turkey, elk, and small game (rabbits and squirrels) takes place on
most areas of Fort Riley, excluding the impact area, the
multipurpose range complex, and the closed (SFL) landfill.
Therefore, there is a potential for current or future residents to
ingest wildlife that may have been exposed to site contamination,
or vegetation on-site that may have taken up site contamination.
The ability of contaminants to bioaccumulate in plant and animal
tissue and the extent to which they may bioaccumulate vary
according to chemical and organism exposed. Site-specific data are
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not available to adequately address the quantitative risk to such
exposures. However, the contribution of game animals, fish and
garden produce to the diet of current residents is expected to be
minimal. (Subsistence hunting is not expected on an active
military installation.) And, since Fort Riley has not been placed
on the closure list and the site itself is unlikely to change from
its current use as an equipment storage center, the contribution of
these foods to future residents is also expected to be minimal.
Therefore, these pathways will not be quantitated in this risk
assessment. A more thorough discussion of exposures of
environmental receptors to site contaminants is included in Section
6.2.

6.1.2.6 Quantification of Exposure - The next step in the exposure
assessment is to quantify the magnitude, frequency and duration of
exposure for the populations and exposure pathways selected for
quantitative evaluation. This step is most often conducted in two
stages: first, exposure point concentrations are estimated; then,
pathway-specific intakes are quantified. Intake variables and
exposure point concentrations are selected so that the combination
of variables results in an estimate of the reasonable maximum
exposure (RME) for each pathway. The RME is the maximum exposure
that is reasonably expected to occur at a site. The RME results
present an exposure scenario that is "protective and reasonable"
but not the worst possible case (USEPA, 1991). The RME scenario is
used to provide decision makers with an understanding of potential
exposures and provides one basis for the development of protective
exposure levels (NCP, 1988).

6.1.2.6.1 Estimation of Exposure Point Concentrations -

Concentrations of contaminants of concern at the exposure points
identified in the previous section must be estimated in order to
assess risk. Table 6-9 summarizes the pathway-specific exposure
point concentrations for the pathways selected for quantitative
evaluation.

The exposure point concentrations for fugitive dust emitted from
surficial soils are based on the ambient air concentration of
contaminant particulates less than 10 Am diameter in air. The
ambient concentration of contaminant air particulates is estimated
based on the Wind Erosion Model (Cowherd et al., 1985) and Simple
Box Model (Hwang and Falco, 1986). The wind erosion model
estimates annual average flux rate of respirable particles and
utilizes site specific factors such as the area of the contaminated
surface, the percent vegetative cover, and the mean annual wind
speed and threshold wind speed.
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Assuming a respirable particle fraction (RP) of 0.036 g/m 2-hour
(default value - derived from empirical data; Cowherd et al.,
1985), an estimated vegetative cover (G) of 0.75 in the grassy
area, a mean annual wind speed (Um) of 4.896 m/s (PCGEMs), a
threshold wind speed (Ut) of 8.25 m/s (calculated see Appendix
N), and a function value (F(x)) of 0.92 (calculated - see Appendix
N), an annual average flux rate (N10) of respirable particles (PMI0)
is calculated as follows:

N10 = RP * (1-G) * (Um/Ut)3 * F(x) 1.73 x 10 3 g/m 2-hour

The simple box model is then applied to estimate the ambient air
concentration of dust generated from the contaminated are of
concern (PM10), assuming the area of contamination (A), 2,613 m , is
equal to the area in which the soil samples were collected. The
width of the area of contamination perpendicular to the prevailing
wind direction (LS) is 82 m. The average wind speed in the mixing
zone (V) is assumed to be equal to half of the annual wind speed,
or 2.5 m/s. A mixing height (MH) of 2 m (approximately equal to
the average man's height) is also assumed. A conversion factor of
3600 s/hour is also incorporated. The equation of the simple box
model is shown below:

PM 10 = (Nio * A)/(LS * V * MH * 3600 s/hr) = 3.06 x 106 g/m3

The equation below relates detected contaminant concentration in
soil (CS) to the concentration of contaminants on respirable
particles in the air (CA), using a conversion factor of 0.001 kg/g:

CA (mg/m3) = CS * PM10 * 0.001 kg/g = CS (mg/kg) * 3.06 x 10 9

For current scenarios, the concentrations of contaminants detected
in surface soil sample SS-04 are used as CS. As stated earlier,
the use of SS-04 as a proxy surface soil sample is conservative
because this sample was collected in the area of (previously)
stressed vegetation, and this area most likely contains the most
contaminated soils. For future occupational and recreational child
scenarios, the 95 percent UCL on the arithmetic mean of all four
surface soil samples is used as CS because it is conservative to
assume the gravel over the DEH yard may be removed in the future.
If the 95 percent UCL is greater than the maximum concentration,
then the maximum concentration will be used as the exposure
concentration.

Unless stated otherwise, the exposure point concentrations for all
other exposure pathways are based on the 95 percent UCL on the
arithmetic mean of the constituent concentrations in all samples
from each of the environmental media on-site, respectively.
Because of the uncertainty associated with any estimate of exposure
concentration, the use of the 95 percent UCL exposure will provide
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an estimate of reasonable maximum exposures. In the event that the
95 percent UCL is greater than the maximum concentration, then the
maximum concentration will be used as the exposure concentration.

The use of the 95 percent UCL values as exposure point
concentrations for future scenarios assumes that constituent
concentrations in the groundwater, surface water, soils, and
sediments will be the same as those currently found in those media
on-site. This is an assumption which will tend to overestimate the
risks from the site, especially with respect to the groundwater
pathways, as actual on-site drinking water well development may
never occur, and natural decay and degradation of contaminants may
also decrease future risks.

6.1.2.6.2 Pathway-Specific Intake Estimates - Pathway-specific
intakes are quantified by defining a series of variables that
describe the exposed population, such as contact rate, exposure
frequency and duration, and body weight. The specific calculation
procedures and variables used to determine pathway-specific intakes
are described below. These exposure variables are multiplied by
the exposure point concentrations shown in Table 6-9 to yield
estimates of the chemical-specific intakes for these pathways. The
chemical-specific intakes are calculated individually in the Risk
Calculation Tables in Appendix N.

Standard default body weights of 70 kg for an adult, and 15 kg for
a child aged 6 years were used. Standard default exposure values
were taken from the "Supplemental Guidance to the Human Health
Evaluation Manual" (USEPA, 1991), unless otherwise noted. The
following paragraphs describe the site-specific information that
was used in developing the exposure scenarios used in the Baseline
Risk Assessment.

Occupational Receptors Exposures - Sixteen Fort Riley DEH
employees, including six former and nine current DEH employees,
were interviewed by Law for information regarding occupational
exposures to on-site media. The results of the interviews are
included in Appendix N, and summarized in Table 6-10. An
additional five Fort Riley employees were interviewed by Fort Riley
personnel; the text of these interviews is also provided in
Appendix N and summarized in Table 6-10. Interviews were planned
with three additional former (retired) employees. However, when
contacted by telephone, one individual refused to participate in
the interview process (the individual denied ever working at the
PSF, but said he had applied for a job at the installation). The
second individual had apparently changed his location and/or
telephone number, and the remaining individual was unable to be
reached by telephone. These three former employees have various
DEH backgrounds: the first was a pesticide worker, the second was
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Chief of the Mechanical Branch, and the last was foreman of the
Heat Shop. Although the former pesticide employee was not
interviewed, similar exposure information was probably gained
through interviews with two current pesticide employees (see Table
6-10).

As shown in Table 6-10, twelve employees have knowledge of work
exposures within the PSF study area, or have or have had the
potential for contact with site media in the area immediately
surrounding the PSF (that is, the area of investigation). The
exposures associated with work in the area of investigation are
denoted by an "X" under "PSF" in the columns indicating exposure
area on Table 6-10. The remaining individuals listed on Table 6-10
have knowledge of work exposures within the DEH yard or currently
work (or have worked) within the DEH yard, but these individuals do
not or have not worked within the PSF study area. Individuals
working within the DEH yard but not working within the PSF
investigation area, are indicated by the presence of an "X" in the
"DEH yard" exposure area column (see Table 6-10).

The last entries on Table 6-10 represent USEPA Region VII
recommendations and suggestions for developing exposure scenarios
at the site. These suggestions were obtained from a memorandum
dated 6 November, 1992, issued by USEPA Region VII to Fort Riley
(USEPA, 1992b). The memo was issued in response to the exposure
scenarios developed and presented at the Preliminary Site
Characterization Study (PSCS) meeting for the PSF site on 4
November, 1992. The exposure scenarios developed for the PSCS
meeting were based on interviews with two individuals (DEH, 1992a)
who have worked at the DEH yard for ten to twenty years; the
information obtained from these individuals indicated that exposure
to current and past employees at the PSF site is extremely
intermittent in nature. In response, USEPA Region VII has stated
that it would be "imprudent for [USIEPA to allow a significant
portion of the risk assessment [exposure scenarios] to be
determined by a phone conversation with 2 Fort Riley employees
whose credentials have not been established nor their claims
verified" (USEPA, 1992b). As shown in Table 6-10, additional
interviews were conducted in an attempt to confirm the information
obtained from the two employees. The information gained from the
interviews is used in conjunction with USEPA's suggestions to
develop the occupational scenarios for the PSF site.

Current Occupational Exposure Estimates - In order to estimate
occupational intakes, exposure patterns were compared, and the most
conservative exposure patterns were selected for use in developing
the occupational scenarios. Four potential current occupational
receptors exist at the site: (1) a PSF area worker, (2) a utility
worker, (3) a landscaper/mower, and (4) a DEH yard (non-PSF)
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worker. As stated earlier, current occupational exposure
information for the area of investigation (Building 348, the PSF)
is available from interviews conducted with seven current or former
DEH employees, as follows:

Senior Pest Controller (DEH, 1993g)

Pesticide Worker (DEH, 1993h)

Materials Coordinator, Holding Area (DEH, 1993c)

DEH Chief of Maintenance (DEH, 1992a)

General Foreman, Mobile Equipment Operator (DEH, 1992a;
DEH, 1993i)

Grounds Foreman (mower) (DEH, 1993d)

The exposure information collected from these individuals was the
predominant source of information used to estimate exposures for
current occupational receptors, because these individuals either
work in the study area, or have knowledge of work exposures within
the study area. Based upon this comparison of individuals actually
visiting or working within the PSF structure (Building 348), the
Materials Coordinator for the Holding Area in Building 348 (DEH
employment 1985 to present) appears to be the individual with the
most potential for exposure to site constituents. During the
interview, this individual stated that during most work days he
visits the PSF building between 15 to 25 times daily, for periods
lasting approximately 15 minutes at a time (DEH, 1993c). This
corresponds to an exposure frequency of 250 days per year, for a
total of 3.75 to 6.25 hours daily. All other site workers
currently coming in contact with media within the PSF study area
appear to have exposures less than that experienced by the
Materials Coordinator. Therefore, the Materials Coordinator's
exposure patterns will be used to develop the intakes for the
current PSF on-site worker.

The second potential current occupational receptor identified for
the PSF site is the utility worker. According to the Chief of
Maintenance (DEH employment 1983 to present) and the Mobile
Equipment Operator - General Foreman (DEH employment 1973 to
present), there have been two utility breaks requiring subsurface
soil work in the area of concern in the past 20 years. In each
instance, the work crew was exposed to subsurface soils for
approximately 6.5 to 8 hours a day for three days duration. This
corresponds to an exposure time and frequency of six 8-hour days in
twenty years, or 0.3 days per year. Two other utility workers were
interviewed in an attempt to confirm this exposure pattern,
including the Air Conditioning Worker (DEH, 1993j), and an Exterior
Plumber (DEH, 1993k). Both of these individuals worked on the Fort
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Riley installation approximately 30 years. Neither can remember
performing any work within the PSF study area, and both had
intermittent exposure patterns within the DEH yard. Therefore, the
exposure parameters identified previously in this paragraph are
used as the basis for determining current exposure to utility
workers within the area of concern.

Landscaping activities at the site consists of mowing the grassy
areas to the east of the DEH fence. Information regarding
exposures to landscapers/mowers was obtained from the following
three individuals: the DEH's Chief of Maintenance, the Mobile
Equipment Operator-General Foreman, and the Grounds Foreman.
According to the first two individuals, the grassy area outside the
east fence of the DEH yard, within the PSF study area, is mowed a
maximum of one time yearly; the area where the grass extends to the
railroad tracks is mowed a maximum of twice yearly. The average
amount of time spent on this activity is approximately 0.5 hours
per mowing event, and different individuals are rotated through
this task (DEH, 1992a). The latter individual, the Grounds
Foreman, has been employed by Fort Riley DEH since 1969. From 1969
through 1972, he was a mower; from 1972 to 1980, he was a tractor
leader. He became foreman in 1980; as such, he makes the mowing
assignments. The Grounds Foreman estimates that mowing outside the
east fence at PSF occurs no more than twice yearly, and usually
only once a year (DEH, 1993d). Mowing is always performed with a
tractor mounted with a mowing platform, and is only mowed to
provide a line of sight. (visual security) for the site (DEH,
1993d). The duration of the task is no more than one hour in
length, and mowing is not performed by the same individual each
time (DEH, 1993d). The Grounds Foreman's information confirms the
information obtained from the earlier individuals, except for the
exposure time per mowing event. (It is reasonable to assume that
the area near the railroad tracks is mowed at the same time the
yearly or twice yearly mowing occurs.) Because the Grounds Foreman
was an actual mower in the past, the exposure time he provides may
be more accurate, so it is used to develop the intake scenario for
current mowers/landscapers.

The last possible current receptor at the site is the DEH yard
(non-PSF) worker. These individuals are unlikely to come in
contact with site soil media, as they work in DEH yard areas
outside the study area. However, these individuals may be exposed
to any fugitive dust emissions from contaminated soils on the site.
Soil intakes for current DEH workers are not calculated, because
any exposure to them should be no more than that experienced by the
current on-site (PSF worker) receptor. In any case, the intakes
for a current full-time DEH worker are equivalent to the intakes of
a future (full-time) site worker, which will be described in the
following subsection.
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DEH yard workers also clean the drainage ditch located to the east

of the site. According to the Chief of DEH's Maintenance Division

and the Mobile Equipment Operator-General Foreman, the drainage

ditch has been cleaned out twice in the past twenty years (DEH,

1992a). In each instance, three men spent a total of eight hours

each working in the channel (DEH, 1992a). This information could

not be confirmed by a third party, but the two individuals
interviewed have worked at the DEH yard for ten and twenty years,

respectively, and should have a good historical knowledge of the

site. Therefore, these exposure parameters are used to develop

current occupational intakes for site surface water and sediment

media.

In developing all current occupational intakes, it is assumed that

the same individual contacts site media with the exposure frequency
and time described in the above paragraphs, for the default

occupational duration of 25 years (USEPA, 1991), even if several

different workers are rotated through the tasks and do not remain

employed by DEH for 25 years. In addition, it is assumed that one

individual performs the work and accomplishes the task using the

same man-hours that a team of individuals would in performing the

task. That is, if three men work one 8-hour day, one man is

assumed to work three 8-hour days to accomplish the same task.
Assuming that one person performs the task instead of several
individuals increases the exposure and intake for that one worker.

Thus, a degree of conservatism is built into the intakes, so that

they may be considered reasonable maximum exposures (RME) for the

occupational receptors currently working on the site.

Future Occupational Receptors - In order to estimate future
occupational intakes, exposure patterns for each employee
interviewed were compared. In addition, the tasks each interviewed
worker performs in the DEH yard were examined. Exposures
associated with work activities that could reasonably be
transferred to or accomplished in the PSF location in the future
were considered feasible future occupational exposures. Of this

subset, the most conservative exposure patterns were selected for

use in developing the future occupational scenarios.

Five potential future occupational receptors exist at the site: (1)

a PSF area worker, (2) a utility worker, (3) a landscaper/mower,
(4) a DEH yard (non-PSF) worker, and (5) a construction worker. As
shown in Table 6-10, several of the individuals interviewed
indicated that they had offices in the DEH yard that they occupied
every work day, for eight hours daily (DEH, 1993e; DEH, 1993f; and
DEH, 1993j). Since the Materials Coordinator using the PSF

building as a storage space is in the PSF area for more than six

hours daily (DEH, 1993c), it is not unreasonable to assume that the

PSF site area may be occupied by DEH (warehouse) workers a full
eight hours daily in the future. Therefore, the future site worker
scenario is developed using the standard default exposure values
recommended by USEPA (1991).
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As stated earlier, the exposure patterns obtained for the current
utility worker cannot be confirmed by a third party. In the 6
November memo, USEPA Region VII indicates that at least two utility
problems requiring subsurface exposure occurred in the past year
(USEPA, 1992b). This information does not necessarily refute the
information obtained from the DEH employees interviewed; the two
breaks occurring in the past twenty years may have both occurred
within the same year. However, basing future exposures on the
assumption of two utility breaks yearly may be overly conservative,
because utility lines would most likely be replaced if frequent
breakages or leaks occur.

Two additional DEH employees from the Exterior Utilities Section of
the Structures Branch were located and interviewed by Fort Riley
personnel in an attempt to gain more information about utility
lines and associated work in the area of concern (DEH, 1993n; DEH,
1993o). Both individuals stated that a reasonable estimate of the
life expectancy of a utility line in the area of concern was
approximately 20 to 30 years; a line would probably need
replacement after this time period, especially if numerous leaks or
breaks occurred. In addition, both individuals stated that they
would expect no more than one or two leaks during that 20- to 30-
year time period. The estimated repair time for a utility line
leak is approximately 4 hours. The two men interviewed give
slightly different estimates for the number of men needed to
completely replace a broken/leaking line. One stated that four men
would need two days to make, a replacement, while the other that a
crew of up to 3 men would require 2 days to make the replacement.

Based on these latter interviews, and the information gained from
prior interviews, the future utility worker's exposure frequency is
estimated to be approximately 1.12 days yearly for 25 years. The
rationale used to arrive at this exposure frequency follows.

Since the life expectancy of a utility line is 20 to 30 years, it
is reasonable to believe a line will be completely replaced during
the 25-year time period used to estimate occupational exposures.
In addition, since no more than two leaks or breaks are expected in
20 to 30 years, a conservative estimate of the number of leaks in
the receptor's exposure duration of 25 years would be 1 in 10
years, or approximately 3 leaks in 25 years. To conservatively
estimate exposure time, it is assumed that it takes one full 8-hour
day to repair a broken line, which is twice the duration of repair
estimated by the utility workers (1/2 day or 4 hours); it is also
assumed that each line present in the area of concern would need
replacement and repair during a 25-year period.

In the other occupational scenarios developed in this risk
assessment, it is assumed that one individual will repeatedly
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contact contaminated media, instead of a crew of individuals, or
several different employees rotating through job tasks. Therefore,
the following exposure frequency is estimated:

2 (lines in PSF area) * 2 (days to replace line) * 4 (man
crew) = 16 man-days

2 (lines in PSF area) * 1 (day for repair) * 3 breaks (in 25
years) * 2 (men) = 12 man-days

TOTAL = 16 + 12 = 28 man-days in twenty-five years or 1.12
days/year

It should be noted that this scenario is conservative in that it
assumes that utilities are repaired by a lone individual, instead
of two to three individuals. Therefore, this scenario essentially
doubles the exposure a single individual may receive in the given
time period. In addition, this scenarios assumes total replacement
of utility lines and three breaks in a 25-year period; repair work
of this magnitude may not occur at the site.

The third potential future receptor at the site is the
landscaper/mower. In the 6 November memo, USEPA Region VII stated
that "[a]lthough historically the site grounds may be mowed only a
few times per year, it is feasible and reasonable to assume that
mowing could occur weekly during the growing season" (USEPA,
1992b). The growing season in the Fort Riley area is approximately
six months, or 26 weeks, long (Riley County Extension Service,
1992). As stated earlier, the grass near the PSF site is currently
mowed only twice per year, and is primarily mowed only for security
reasons (DEH, 1993d). Since the PSF site is in an industrialized
area, and since there are no plans to change the use of the site
from its current use as an equipment storage area, it may be overly
conservative to assume that weekly mowing will occur in the future.
Fort Riley personnel provided an interview with the Contract
Administrator the Range Mowing Contract at Fort Riley (DOC, 1993).
The Range Mowing Contract designates that certain areas of the Fort
be mowed at least as often as stated in the contract. The terms of
the Range Mowing contract are outlined below (DOC, 1993):

Type B - Mow 1 time every 14 days (Infantry Parade Field
only)
Mow 1 time every 23 days at 3-1/2 inches

Type C - Mow 1 time every 23 days at 4-1/2 inches (Most
weapons ranges)

Type D - Mow 1 time every 30 days at 6 inches (Demo range)

The area adjacent to the PSF site is mowed using a platform
attached to a tractor. This method cuts a 4-foot wide swath with
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each pass; thus, mowing events usually last well under one hour.
In order to adequately protect the individuals performing the
mowing, it is assumed that the exposure time for the task is one
hour. In addition, it is assumed that the lawn in the area of
concern will be mowed at least as often as the most frequently
mowed range area, or once every 23 days for a total of eight times
during the growing season. (Although the Infantry Parade Area is
included in the Range Mowing contract, it is not considered a
"range" by the installation, because the field is in a public area,
and is maintained better than the range areas.) Because the Range
Contract contains the provision that the ranges are mowed at least
as often as stated, one may postulate that in the future the PSF
site may be mowed more often than once every 23 days. However,
given the current frequency of the mowing events at the PSF (twice
yearly at most), it is unreasonable to estimate a future mowing
frequency of more than once every 23 days, even during a rainy
growing season.

The fourth possible future occupational receptor at the PSF site is
the DEH worker that cleans out the channel adjacent to the site.
In the 6 November memo, USEPA Region VII stated that "it does not
appear conservative to assume that the drainage ditch will be
cleaned out once every five [sic] years" (USEPA, 1992b).
Therefore, in order to adequately protect future site workers, the
future occupational surface water and sediment scenarios will be
based on an exposure frequency of one cleaning event in the channel
per year. Because yearly., cleaning will reduce the accumulated
plant matter and debris within the channel, it is reasonable to
assume a decreased exposure duration of 2 days per year for the
future cleaning events.

The last possible future occupational receptor at the site is a
construction worker. According to DEH's Master Planner, DEH has
plans to raze the current PSF, cap the soil surface, and rebuild a
new facility (DEH, 1993b). Two individuals from DEH Engineering
Plans and Services were interviewed by Fort Riley personnel to gain
information regarding possible future construction exposures: an
individual from the Job Order Contracting Branch (DEH, 19931), and
an individual from the Design Branch (DEH, 1993m). According to
these individuals, construction of this storage facility is
estimated to take no more than 120 days in duration, from beginning
to end. The Delivery Order Estimated Construction Time worksheet,
provided in Appendix N, estimates the construction time for the
project to be 130 days (DEH, 1993p). According to the individual
from the Job Order Contracting Branch, after the worksheet
determined 130 days, the contract would be written for 120 days
(DEH, 19931). Since the construction crew is not expected to be on
the site for the entire duration of the project, and since the
newly constructed PSF would not be reconstructed at its current
location on the site (DEH, 1993q), this exposure duration is
believed to be adequately protective of the individuals assigned to
the task.
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Residential Receptors Exposures - USEPA Region VII's November memo
also suggests using residential scenarios to evaluate groundwater
risk (USEPA, 1992b); these scenarios are presented in this baseline
risk assessment. Residential scenarios used to evaluate risk to
other media of concern at PSF are presented in Appendix P for
comparison purposes. Residential scenarios are not included in the
baseline risk assessment because residential development of the PSF
site is precluded by the presence of the 100-year flood plain. In
addition, Fort Riley's master plan does not include residential
development of the PSF site or the surrounding area (DEH, 1993a).
A recreational child scenario is developed in the baseline risk
assessment and included as an RME. This scenario is based on
estimating exposures to children who may play in areas adjacent to
the site.

Incidental Ingestion of Soil - The equations for determining
chemical intakes from the incidental ingestion of soil are shown in
Tables 6-11a, 6-11b, and 6-12. Based on the variables provided in
the table, intakes are calculated for current and future workers,
and for current and future recreational children.

The current DEH yard worker is based on the exposure patterns of
the Materials Coordinator (DEH, 1993c), the current occupational
receptor at the PSF site with the most potential for exposure.
This individual is present at the PSF for approximately 6.25 hours
every work day; the decreased ingestion fraction of 78 percent
accounts for this exposure time (6.25 hours/8 hours = 78 percent).
Since the current Materials Coordinator spends nearly 80 percent of
his time on-site, it is not unreasonable to postulate that future
warehousing activities may occur "full-time". Therefore, future
scenarios are developed with DEH yard workers assumed to be on the
PSF site for the entire work day (exposure time = 8 hours). For
future exposures, 100 percent of the soil ingested during the
workday comes from the site. The standard default values for
exposure frequency (250 days per years, which accounts for a two-
week vacation away from the workplace) and for the incidental
ingestion rate (50 mg/day) are also used in developing the intake
equations for both the current and future DEH yard worker (USEPA,
1991).

The current utility worker scenario is based on an exposure
frequency of 6 eight-hour days in twenty years, or 0.3 days per
year (DEH, 1992a), while the future utility worker scenario is
based on an exposure frequency of 1.12 8-hour days per year. That
is, for the future scenario, a conservative assumption is made in
that the same worker is exposed to soils during excavation work 28
days in 25 years. The rationale used to develop this exposure
frequency is explained earlier in this section.

The current landscaper/mower is based on an exposure frequency of
two days per year; the 12.5 percent ingestion fraction accounts for
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the exposure time spent on the site (1 hour/8 hours = 12.5 percent)
(DEH, 1993d). The future landscaper/mower scenario is modified by
changing the exposure frequency from two days per year to eight
days per year, which corresponds to one mowing event every 23 days
during the growing season (DOC, 1993). The growing season in the
Fort Riley area is approximately six months long, or 26 weeks
(Riley County Extension Service, 1992). Lastly, the future
construction worker scenario is based on an exposure duration of
120 days, which is the DEH estimate of the duration of construction
for a storage facility building (DEH, 19931; DEH, 1993p).

The landscaper/mower, construction worker, and the utility worker
are expected to be in repeated contact with soils throughout the
day, so an upper-bound value of 480 mg/day was used for incidental
ingestion of soil (USEPA, 1991; USEPA, 1989b). All occupational
scenarios are based on the premise that the same worker will be
exposed to site constituents each time a work activity is
performed, regardless of whether or not different employees are
rotated through the tasks. The exposure duration value of 25 years
represents the upper-bound value of time spent with the same
employer (USEPA, 1991).

The intake for children playing adjacent to the PSF site is
presented in Table 6-12. Exposure duration is assumed to be a
total of 6 years (USEPA, 1991). It is assumed that children one to
six years old will ingest 200 mg soil per day (USEPA, 1991).
Children are assumed to play adjacent to the site seven days per
year, for a total of 2.6 hours daily. The exposure frequency and
exposure time parameters used in developing the recreational
child's soil intake were suggested by USEPA Region VII at the 25
May review meeting for the PSF project (USEPA, 1993a).

Inhalation of Fugitive Dusts - The chemical intakes for inhalation
of fugitive dusts by current and future on-site workers, utility
workers, and landscapers, and for future construction workers and
recreational children are calculated using the equations in3Table
6-12a, 6-12b, and 6-13. The inhalation rate of 2.5 m /hour
(moderate activity, adult) (USEPA, 1989b), and an exposure duration
of 25 years is assumed for occupational receptors (USEPA, 1991),
with the exception of the future construction worker, whose
exposure duration is 120 days (USEPA, 1993p). Exposure times and
frequencies for the current and future occupational receptors are
the same as discussed in the paragraphs above. As in the ingestion
scenarios above, each occupational receptor is assumed to be
exposed to site soils each time a work-related task is accomplished
over a 25-year period, regardless of whether or not the same
individual performs the task over that time.

3As shown in Table 6-14, an inhalation rate of 0.83 m/hour is
assumed for current and future recreational children (USEPA, 1991;
USEPA, 1989b). Recreational children are assumed to be exposed to
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fugitive dusts for the entire duration of their play time, or for
2.6 hours, seven days per year for six years (USEPA, 1993a).

For all inhalation scenarios, a conversion factor from the Cowherd
model is used to estimate the concentration of particulate in air
that originated from the area of concern (the area of
contamination). That is, the model estimates the concentration of
respirable particulate for the portion (of the total dust in the
air) that comes from the site (see Section 6.1.2.6.1).

Dermal Contact with Soils - The equations for determining current
and future occupational intakes from dermal contact with soils are
shown in Tables 6-15a and 6-15b. Exposure frequencies and
durations for the occupational receptors are the same as described
in2 the previkous two scenarios. An exposed surface area of 3,600
cm (the 50t percentile value for the surface area of an adult
male's forearms, hands, and head) is assumed for all occupational
receptors (USEPA, 1989b).

Table 6-16 shows the soil dermal intake equations for possible
current and future recreational children. A surface area of 5,025
cm (head, hands, arms and legs) is assumed for the child receptors
(5 0h percentile values from USEPA, 1989b). Exposure duration,
time, and frequency for the recreational child are the same as
described in earlier sections.

A soil adherence factor of 1.0 mg/cm3 (USEPA, 1992) and a
conservative absorption factor of 100 percent (USEPA, 1992e) is
used for all receptors.

InQestion of Groundwater - The (future) residential intakes for the
ingestion of groundwater are shown in Table 6-17. The calculations
are based on the assumption that people live at one residence for
30 years, the 90th percentile average value for time at one
residence (USEPA, 1991; USEPA, 1989b). Resident children are also
evaluated using an exposure duration of six years (USEPA, 1991).
Residents are assumed to consume two liters of water from the
contaminated aquifer daily at a frequency of 350 days per year
(USEPA, 1991; USEPA, 1989b). The exposure frequency value assumes
a two-week period away from the home each year (USEPA, 1991).

Dermal Exposure to Groundwater - The equation for calculating
future residential dermal contact to groundwater during bathing and
other household activities is shown in Table 6-18. Surface area
values of 19,400 cm2 and 8,660 cm2, representing the 50 percentile
values for an adult male and a six year old child, respectively,
are used in the calculation (USEPA, 1989b). A shower or bath
duration of twelve minutes once daily, which is the 90 percentile
for bathing duration, is assumed for exposed receptors (USEPA,
1992). Standard default exposure frequencies and durations (350
days per year for 30 years or six years) were also used in the
calculation (USEPA, 1991).
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The dermal permeability constant included in the equation is based
on the default permeability coefficient for metals in water (USEPA,
1992). All groundwater constituents of concern are inorganics (see
Table 6-4). Of the constituents of concern detected in
groundwater, a chemical-specific permeability constant exists only
for chromium. Since the permeability constant for chromium is
equivalent to the default permeability constant for metals (0.001
cm/hour), this value is used to develop the intakes for all metal
contaminants of concern in groundwater. In the absence of a
chemical-specific permeability constant for nitrate, a non-metallic
inorganic chemical of concern, this default value has been used.

Dermal Exposure to Surface Water - The equation for determining
chemical intakes from dermal contact during work in surface waters
are presented in Tables 6-19a and 6-19b. The current worker
scenario is based on one three-day cleaning event every.ten years,
for an exposure frequency totalling 0.3 days per year (DEH, 1992a).
For future site workers, an exposure frequency and duration of one
cleaning event per year over 25 years, lasting approximately two
days per event, is used in the calculation (see Table 6-19b). As
stated earlier, because yearly cleaning of the drainage ditch will
reduce the accumulated plant matter and debris within the channel,
it is reasonable to assume a decreased exposure duration of 2 days
per year for the future cleaning events.

These occupational exposure values are conservative in that it is
assumed that the same individual, over a period of 25 years, cleans
out the channel two days each year. A surface area value of 6,170
cm2, the 50 t percentile value of an adult male's lower arms, lower
legs, hands, and feet (USEPA, 1989b), and an exposure duration of
25 years, representing the upper-bound of time spent with one
employer (USEPA, 1991), are also used in both the current and
future occupational intake equations.

Recreational surface water intakes for the child are calculated in
Table 6-20. The recreational scenario assumes that a child will
wade and play in the water for 2.6 hours a day, seven days per
year. This is the national average for time and frequency for
swimming activities (USEPA, 1992a). A fiftieth percentile surface
area value of 4,490 cm2 for a child's arms, legs, hands, and feet
is used in the equation (USEPA, 1989b). The intakes for current
and future recreational children are assumed to be equal.

In both the recreational and occupational scenarios, the dermal
permeability constants (PCs) are obtained from dermal guidance
(USEPA, 1992). Only metals were detected in surface water (see
Table 6-5). Of the metals detected in site surface water, only
cadmium, chromium, and lead have chemical specific PC values.
Chromium and cadmium compounds have the same PC value as the
default PC for metals (0.001 cm/hour), while lead's PC value is
0.000004 cm/hour (USEPA, 1992). Therefore, two intakes are
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calculated for each receptor in Tables 6-19a, 6-19b, and 6-20: one
for the default metals (including chromium and cadmium) using a PC
of 0.001 cm/hour, and one for lead, using a PC value of 0.000004
cm/hour.

Dermal Contact with Sediments - The equations for determining
current and future occupational intakes from dermal contact with
sediments are shown in Tables 6-21a and 6-21b. FoT the occupationaj
scenario, an exposed surface area of 1,980 cm is assumed (50'
percentile surface area of hands and forearms; USEPA 1989b). The
exposure duration, frequency, and time for the occupational
receptors are the same as described in the surface water scenario,
above.

The dermal sediment intake for recreational children is 9hown in
Table 6-22. A 50 percentile surface area of 4,490 cm (arms,
legs, hands, and feet) is assumed (USEPA, 1989b). Current and
future intakes for recreational children are assumed to be equal.
The exposure duration is assumed to be 6 years (USEPA, 1991), with
an exposure frequency of 7 days/year at 2.6 hours/day (USEPA,
1989a; USEPA, 1992).

A soil adherence factor of 1.0 mg/cm2 (USEPA, 1992) and a
conservative absorption factor of 100 percent (USEPA, 1992e) is
assumed for all receptors.

Incidental Ingestion of Sediments - The equations for determining
chemical intakes from the incidental ingestion of sediment are
shown in Tables 6-23a, 6-23b, and 6-24. Based on the variables
provided in this table, intakes were calculated for current and
future occupational exposure (channel cleaning activities), and for
recreational children (current and future exposure for children are
assumed to be equal).

The exposure duration, frequency, and time for the occupational and
recreational receptors are the same as described in the surface
water scenarios, above. In addition, the worker is assumed to
ingest 480 mg of sediment daily, which is the upper-bound value
used for incidental ingestion of soil (USEPA, 1991; USEPA, 1989b).
The recreational child is assumed to ingest 200 mg of sediments
daily (USEPA, 1991).

6.1.2.7 Summary of Exposure Assessment - Twenty six potential
exposure pathways were quantified in this assessment, including
twelve current exposure pathways and fourteen future pathways. The
pathways quantified include the following:
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Current Land Uses - Occupational Scenarios

1. Incidental ingestion of soil
2. Inhalation of contaminants in fugitive dust
3. Dermal contact with soils
4. Dermal contact with surface water
5. Dermal contact with sediments
6. Incidental ingestion of sediments

Current Land Uses - Recreational Scenarios

7. Incidental ingestion of soil
8. Inhalation of contaminants in fugitive dust
9. Dermal contact with soils
10. Dermal contact with surface water
11. Dermal contact with sediments
12. Incidental ingestion of sediments

Future Land Uses - Occupational Scenarios

13. Incidental ingestion of soil
14. Inhalation of contaminants in fugitive dust
15. Dermal contact with soils
16. Dermal contact with surface water
17. Dermal contact with sediments
18. Incidental ingestion of sediments

Future Land Uses - Residential Scenarios

19. Ingestion of drinking water
20. Dermal contact while showering

Future Land Uses - Recreational Scenarios

21. Incidental ingestion of soil
22. Inhalation of contaminants in fugitive dust
23. Dermal contact with soils
24. Dermal contact with surface water
25. Dermal contact with sediments
26. Incidental ingestion of sediments

In addition, six residential scenarios are quantified for
comparison purposes only; these intakes and resulting risks are
presented in Appendix P. Following is a list of the scenarios
developed in Appendix P for both future adult and child residents:

1. Incidental ingestion of soil
2. Inhalation of contaminants in fugitive dust
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3. Dermal contact with soils
4. Dermal contact with surface water
5. Dermal contact with sediments
6. Incidental ingestion of sediments

Exposure point concentrations for each of these pathways were
determined based on the results of baseline monitoring data from
sampling locations on-site. The exposure point concentrations are
multiplied by pathway-specific intake assumptions to yield
quantitative estimates of chemical intakes for each pathway.
Chemical-specific intake estimates for the scenarios included in
the baseline risk assessment are presented, by pathway, in Appendix
N.

6.1.2.8 Uncertainties - There are a number of assumptions required
in developing quantitative estimates of chemical intakes. A
certain amount of uncertainty is inherent in all assumptions.
Table 6-25 summarizes the major assumptions associated with this
exposure assessment, and their inherent uncertainties, which may
tend to overestimate or underestimate potential risks to receptors
contacting site media. As shown, most of the assumptions will lead
to an overestimate of the potential risks. This is consistent with
the RME approach of this exposure assessment.

6.1.3 Toxicity Assessment

The toxicity assessment is an integral part of the preliminary risk
evaluation process. First, a comparison of site concentrations to
regulatory requirements, standards and criteria is made. State and
Federal regulations, rules, guidelines and criteria are compared to
site concentrations in a sampled media. This comparison serves as
a qualitative guide and points out media that may be serving as
potential sources of risk.

In addition, quantitative reference values describing the toxicity
of the constituents of concern are evaluated. Toxicity values such
as Reference Dose or Reference Concentration (RfD/RfC) and
Carcinogen Slope Factor (CSF) are based primarily on human and
animal studies with supportive evidence from pharmacokinetics,
mutagenicity and chemical structure studies. The following
sections will describe toxicity values used to evaluate current and
potential future exposures associated with the current and future
exposed populations at the PSF.

Several constituents that have the potential for causing adverse
human health effects have been found in the environmental media at
the site. This section presents the available guidelines and
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standards which have been established by the USEPA for the
chemicals of potential concern at the site. Additionally, a short
description of the toxic effects of each chemical of concern is
presented in Appendix 0, Toxicological Profiles.

6.1.3.1 Summary of Potential ARARs - The potential chemical-
specific Applicable or Relevant and Appropriate Requirements
(ARARs) and To Be Considered (TBC) requirements which apply for the
chemicals and exposures at this site are summarized in this
section.

6.1.3.1.1 Drinking Water Standards - The National Primary Drinking
Water Regulations. established by the USEPA provide Maximum
Contaminant Levels (MCLs) and Maximum Contaminant Level Goals
(MCLGs) for a number of constituents (Federal Register, 1987). By
definition, the MCLGs are non-enforceable health-based goals while
the MCLs are the enforceable standards which must be set as close
to the MCLGs as feasible. The MCLs combine health effects data on
specific chemicals with other concerns, such as analytical
detection limits, treatment technology, and economic impact.
Relevant state water regulations which set state MCLs for
constituents may be more stringent than federal MCLs.

The receptor population's total environmental exposure to a
specific chemical is considered in developing the MCL, which
attempts to set lifetime limits at the lowest practicable level to
minimize the amount of toxicants contributed by drinking water. An
intake of two liters of water per day is assumed in developing
MCLs. The MCLs are relevant and appropriate for constituents in
the groundwater at the site because the aquifer beneath the site is
a potential potable water supply. Applicable State and Federal
MCLs for the chemicals of potential concern are provided in Table
6-26.

In addition to MCLs, the State of Kansas has developed Kansas
Action Levels (KALs), Kansas Notification Levels (KNLs), Alternate
Kansas Action Levels (AKALs), and Alternate Kansas Notification
Levels (AKNLs). The KNL or AKNL is used to constitute
administrative confirmation that groundwater contamination exists.
The KAL or AKAL is applied to represent the level at which long-
term exposure to contaminant concentrations is unacceptable. The
KNL/KAL apply to fresh and usable water aquifers in the state,
whereas the AKNL/AKAL apply to alluvial aquifers and/or specific
aquifers which surface through springs or seeps to become
contributors to the surface water of the state (KDHE, 1988).
Discussions with the Kansas Department of Health and the
Environment indicate that the State of Kansas did not meet the
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federally mandated deadline for completing revisions to the
drinking water regulations and health advisories (KDHE, 1992).
Therefore, the state is required to enforce the federally
established MCLs by reference.

The KALS, KNLs, AKALs, and AKNLs for constituents detected in the
groundwater samples are included in Table 6-26 as TBCs. The AKALs
and AKNLs were not available for most of these constituents. In
general, the KNL values are one-tenth the KAL values.

6.1.3.1.2 Ambient Water Quality Criteria - The USEPA has developed
Ambient Water Quality Criteria (AWQC) for constituents in surface
waters. The AWQC for the protection of aquatic organisms are
derived based on two criteria: (1) acute criterion representing the
maximum concentrations permissible at any time, and (2) chronic
criterion representing the maximum permissible concentration
averaged over a 24-hour time period.

The AWQC for the protection of human health accounts for ingestion
of contaminated water and/or for the ingestion of contaminated
organisms in surface waters (USEPA, 1987). The AWQC for the
protection of human health from the ingestion of water and
organisms assumes a daily intake of two liters of water and 6.5
grams of fish, while the AWQC for the protection of human health
due to the ingestion of fish assumes an intake of 6.5 grams of fish
daily. Ambient concentrations corresponding to several incremental
lifetime cancer risk levels have been estimated for constituents
exhibiting carcinogenic and/or mutagenic effects in laboratory
tests and are, therefore, suspected of being carcinogenic to
humans. The ambient concentrations which may result in one excess
cancer per one million persons (i.e., risk = 1 x 10 ) are presented
as AWQC for constituents known or suspected to be carcinogens.

The State of Kansas incorporates the Federal AWQC for the
protection of aquatic life as the State Water Quality Standards by
reference (KAR, 1987). Surface water AWQC are relevant for this
site because contaminated groundwater may discharge to the creeks
and rivers surrounding the PSF. In addition, surface runoff from
the site may also impact the adjacent creeks and stream. Table
6-27, Regulatory and Guidance Criteria for Surface Water, presents
the potential ARARs and TBCs for the constituents detected in the
site's surface water.

According to the CERCLA Compliance with Other Laws Manual (USEPA,
1988a) published by USEPA, whether a water quality criteria is
relevant and appropriate depends on the use(s) designated by the
State (of Kansas), which is based on existing and attainable uses,
and whether the water quality criteria is intended to be protective
of that use. The Kansas Water Pollution Control Standards (KAR,
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1988) define classified streams and rivers as "streams and rivers
with mean summer base flows of greater than 0.1 cfs" or streams
where "pooling during periods of zero stream flow provides
important refuges of aquatic life for downstream segments or
recolonization of the dried segment". "Base flow" is defined as
"the portion of the stream flow that is not contributed to the
stream by surface runoff" (KAR, 1988). Since the stream in the
lined channel only flows intermittently as a result of surface
water runoff, and stagnant or pooled water collected in this
drainage channel during periods of no flow do not provide
"important" refuges for aquatic life, the AWQC are not strictly
applicable to the on-site surface waters. In addition, due to on-
site conditions, the AWQC are not relevant and appropriate for
protection of possible aquatic life associated with the lined
channel east of the PSF. However, the drainage ditch ends at a
tributary that eventually empties into the Kansas River. Both this
tributary and the Kansas River (located some 2,000 feet downstream)
are able to support aquatic life. Therefore, although surface
water AWQC are not considered applicable or relevant and
appropriate to site surface waters in the drainage ditch, they may
be considered relevant to off-site surface water bodies because of
these downstream concerns.

6.1.3.1.3 Soil and Sediment Criteria - Currently under CERCLA
regulations, there are no guidelines for allowable soil
concentrations. In the proposed RCRA Subpart S regulations (55 FR
30798-30884), Corrective Action Levels (CALs) have been developed.
These are health-based criteria serving as an indication of whether
corrective measures are required. The RCRA CALs for carcinogens
are calculated based on Carcinogenic Slope Factors (CSFs). The
calculation of lifetime (carcinogenic) soil criteria assumes that
0.1 grams of soil are ingested per day by a 70 kilogram (kg) person
for 70 years (lifetime) (Federal Register, 1990). The CALs for
systemic toxicants are calculated based on RFDs and are an estimate
of the daily exposure an individual, including sensitive
individuals, can experience without appreciable risk of health
effects during a lifetime. The calculation of these criteria
assumes that 0.2 grams of soil are ingested per day by a 15 kg
child for a five year period (1 to 6 years of age). The
concentrations of constituents detected in the site's surface and
subsurface soil samples are compared to the proposed RCRA CALs in
Table 6-28. Note that there are no CALs for PAH compounds.

The National Oceanic and Atmospheric Administration (NOAA) has
developed Effects Range concentrations which are non-enforceable
guidance criteria for sediments (NOAA, 1990). These concentrations
were derived from data on the potential of these chemicals to cause
adverse biological effects in coastal marine and estuarine
environments. The Effects Range - Low (ER-L) is the lower 10th
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percentile of concentrations with detectable adverse effects. The
Effects Range - Median (ER-M) is the corresponding median
concentration. The NOAA criteria are not strictly applicable to
the site because they were developed for estuarine and marine
environments, but they may be used as an indication of the general
health of the ecosystem. The NOAA sediment criteria values are
presented in Section 6.2 and are used as a basis for the
environmental risk evaluation.

6.1.3.2 Comparison of Exposure Point Concentrations to ARARs - The
exposure point concentrations of the constituents of concern in
the environmental media sampled for the PSF were compared to the
ARARs for each medium. The Kansas MCLs are based on the federal
MCLs, which are either the same or more conservative. Therefore,
all discussions of comparisons to MCLs will refer to federal MCLs.
The results of the comparisons are presented and Tables 6-26
through 6-28 and are discussed below.

6.1.3.2.1 Groundwater - Table 6-26 presents a comparison of the
exposure point concentrations (either the 95 percent UCL or the
maximum detection) for the nine constituents of concern in the
groundwater to the available state and federal regulatory and
guidance criteria. This comparison shows that: exposure point
concentrations for four of the chemicals of concern are below their
federal MCLs (arsenic, barium, beryllium, and chromium); and
exposure point concentrations for two of the chemicals of concern
are above their MCLs (nitrate and thallium). MCLs have not been
promulgated for the three remaining chemicals of concern (aluminum,
manganese, and vanadium); however, secondary MCLs (based on
aesthetic considerations) exist and are slightly exceeded by
aluminum and manganese. In addition, the exposure point
concentrations for two of the chemicals of concern exceed their
respective MCLGs (nitrate and thallium).

Regarding regulatory and guidance criteria for the State of Kansas,
exposure point concentrations for four of the chemicals of concern
exceed their Kansas Action Levels (beryllium, manganese, nitrate,
and thallium), and nitrate also exceeds the Kansas MCL (which is
the same as the federal MCL). It should be noted that two of the
four chemicals of concern (manganese and thallium) exceed their
Kansas Action Levels.

6.1.3.2.2 Surface Water - The exposure point concentrations for
contaminants of concern in surface water were compared to AWQC for
human health, for the ingestion of water and fish and the ingestion
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of fish, and AWQC for the protection of aquatic life from acute and
chronic exposures. The results are presented in Table 6-27.
Manganese and'arsenic concentrations in the surface water samples
collected near the site exceeded the AWQC for the protection of
human health even though they appeared to be within the range of
background. Cadmium and inorganic chloride concentrations exceeded
AWQC for the protection of aquatic life. The exposure point
concentration of total chromium exceeded the AWQC for the
protection of aquatic life for hexavalent chromium, but not for
trivalent chromium (chromium valence was not specified in the
analysis). Finally, the concentrations of copper and lead exceeded
the chronic AWQC for the protection of aquatic life. There are no
current regulatory criteria for aluminum, barium, bicarbonate,
sulfate, or vanadium.

6.1.3.2.3 Surface Soils - The exposure point concentrations for
contaminants of concern in surface soil and in subsurface soil were
compared to RCRA Corrective Action Levels (CALs) for soil. The
comparisons are presented in Table 6-28. The exposure point
concentrations of alpha- and gamma-chlordane and dieldrin exceeded
the RCRA CALs in both surface and subsurface soils, while the
exposure point concentrations of 4,4'-DDT and heptachlor exceeded
the RCRA CALs in subsurface and surface soil samples, respectively.
It should be noted that the concentration of dieldrin detected in
subsurface soils only slightly exceeds its RCRA CAL (see Table 6-
28). Metals identified as chemicals of potential concern were
present at concentrations below available CALs in both subsurface
and surface soil samples. There are no RCRA action levels for the
PAHs, dibenzofuran, or 2-methylnaphthalene.

6.1.3.3 Toxicity Values for NoncarcinoQenic and Carcinogenic
Effects - The USEPA has developed toxicity values which reflect the
magnitude of the adverse noncarcinogenic and carcinogenic effects
from exposure to specific chemicals. Toxicity values for the
chemicals of potential concern at this site are presented in this
section.

6.1.3.3.1 Noncarcinogenic Effects - Chemicals that give rise to
toxic endpoints other than cancer and gene mutations are often
referred to as "systemic toxicants" because of their effects on the
function of various organ systems. Chemicals considered to be
carcinogenic can also exhibit systemic toxicity effects. For many
noncarcinogenic effects, protective mechanisms (i.e., exposure or
dose thresholds) are believed to exist that must be overcome before
an adverse effect is manifested. This characteristic distinguishes
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systemic toxicants from carcinogens and mutagens which are often
treated as acting without a distinct threshold. As a result, a
range of exposure exists from zero to some finite value that can be
tolerated with essentially no probability of the organism
expressing adverse effects. In developing toxicity values for
evaluating noncarcinogenic effects, the standard approach is to
identify the upper bound, or threshold, of this tolerance range and
to establish the toxicity values based on this threshold.

The toxicity value most often used in evaluating noncarcinogenic
effects is a reference dose (RfD) (expressed in units of mg/kg-day)
for oral or dermal exposurF, or reference concentration (RfC)
(expressed in units of mg/m ) for inhalation exposure. Various
types of RfDs/RfCs are available, depending on the exposure route
of concern (e.g., oral or inhalation), the critical effect of the
chemical (e.g., developmental or other), and the length of exposure
being evaluated (e.g., chronic or subchronic).

A chronic RfD/RfC is defined as an estimate of a daily exposure
level for the human population that is likely to be without
appreciable risk of deleterious effects during a lifetime. Chronic
RfDs/RfCs are specifically developed to be protective for long-term
exposures, i.e., seven years to a lifetime (70 years). All
exposures except childhood exposures in this risk evaluation are
assumed to be long-term.

Childhood exposures (such as the recreational child) in this risk
assessment are evaluated using subchronic RfDSC /RfCsc. By
definition, a subchronic RfD is an estimate of a daily exposure
level for the human population, including sensitive subpopulations,
that is likely to be without an appreciable risk of deleterious
effects during a portion of a lifetime (USEPA, 1989a). For sites
evaluated under the Superfund program, the subchronic RfDsc/RfCsc is
used for exposures lasting from two weeks to seven years. Since
the recreational child being evaluated in this risk assessment is
six years old, the use of a subchronic RfDsc/RfCsc is appropriate.
Subchronic RfDsc/RfCsc values are obtained from the Health Effects
Assessment Summary Tables (HEAST, 1992). In most cases, the
subchronic RfDsc/RfCsc values listed in HEAST for the constituents
of concern are equivalent to the chronic values. However, the
following three exceptions exist, and therefore are used in
evaluating childhood exposures in this risk assessment:

Constituent Subchronic RfDc Chronic RfD

Anthracene ORAL - 3 mg/kg/day ORAL - 0.3 mg/kg/day
Chromium ORAL - 0.02 mg/kg/day ORAL - 0.005 mg/kg/day
Barium INH - 0.0014 mg/kg/day INH - 0.00014 mg/kg/day
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The chronic RfDs/RfCs for the chemicals of concern at this site are
presented in Table 6-29. As stated earlier, noncarcinogenic
toxicity values for t~e inhalation route are often expressed as
RFCs, in units of mg/m . Prior to input in Table 6-29, RfCs were
converted to RfDs using standard default values, as follows:

RfC(mg/m 3) * 20m 3/day * 1/70kg = RfD(mg/kg-day)

The inhalation rate of 20 m 3/day and body weight of 70 kg are USEPA
standard default values for an average adult male (USEPA, 1991).

6.1.3.3.2 Carcinogenic Effects - Carcinogenesis, unlike many
noncarcinogenic health effects, is generally thought to be a
nonthreshold effect. In other words, USEPA assumes that a small
number of molecular events can cause changes in a single cell that
can lead to uncontrolled cellular growth. This hypothesized
mechanism for carcinogenesis is referred to as "nonthreshold,"
because there is believed to be essentially no level of exposure to
such a chemical that does not pose a finite probability of
generating a carcinogenic response.

To evaluate carcinogenic effects, USEPA uses a two-part evaluation
in which the chemical is first assigned a weight-of-evidence
classification, and then a Carcinogenic Slope Factor (CSF) is
calculated. These indices can be derived for either oral or
inhalation exposures. The weight-of-evidence classification is
based on an evaluation of the available data to determine the
likelihood that the chemical is a human carcinogen. Chemicals with
the strongest evidence of human carcinogenicity are denoted with
Class A, Bi, or B2, while chemicals with less supporting evidence
are classified as C or D. The slope factor quantitatively defines
the relationship between the dose and the response. The slope
factor is generally expressed as a plausible upper-bound estimate
of the probability of response occurring per unit of chemical. The
carcinogenic slope factors for the chemicals of concern at this
site are presented in Table 6-30.

It should be noted that toxicity values have not been derived for
many of the PAHs detected at the PSF site. A methodology which
utilizes toxicity equivalency factors (TEFs) to derive oral cancer
slope factors for carcinogenic PAHs is employed by several USEPA
Regions. This methodology is based on each compound's relative
potency to the potency of benzo[a]pyrene, a PAH for which a slope
factor has been calculated. The oral CSFs derived from TEFs
relative to benzo[a]pyrene toxicity are as follows (USEPA, 1992a;
USEPA, 1992g)
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Constituent TEF CSF (kg-day/mq)

Benzo[a]anthracene 0.145 1.06
Benzo[b]fluoranthene 0.14 1.02
Benzo[k]fluoranthene 0.066 0.48
Benzo[a]pyrene 1.0 7.3
Benzo[g,h,i]perylene 0.022 0.16
Chrysene 0.004 0.029
Indeno[1,2,3-cd]pyrene 0.233 1.7
Dibenzo[a,h]anthracene 1.11 8.1

The derived CSFs (denoted with an asterisk) for the constituents
detected at the site are included in Table 6-30.

In May 1993, a memorandum was issued by USEPA Region VII regarding
the use of equivalency factors in determining CSFs for carcinogenic
PAHs without USEPA-established slope factors. In this guidance,
USEPA Region VII states that "risk assessments substantially
complete do not have to be redone" (USEPA, 1993b). Therefore, the
TEFs used in determining the risk to site constituents were not
changed from the values listed above, which are adopted in Region
III guidance. In any case, it appears that the equivalency factors
provided by Region VII are a rounding of the values adopted by
Region III, so the risk assessment results would not change
appreciably if the Region VII values were substituted for the
Region III values. It should be noted, however, that although
Region III provides an equivalency factor for benzo[g,h,i]perylene,
Region VII guidance does not.

6.1.3.4 Toxicity Assessment of Dermal Exposures - Dermal intakes
associated with groundwater and surface water exposures were
adjusted to absorbed dose estimates by assuming that the
contaminants permeate skin at chemical-specific permeability rates
(USEPA, 1992). Permeability constants for constituents detected in
aqueous media are listed on the Risk Characterization Tables in
Appendix N. Chemical-specific permeability constants are not
currently available for constituents detected in soil and sediment
media; therefore, dermal intakes for these media are not adjusted
to absorbed doses by using permeation rates.

No RfDs or CSFs have been derived for dermal absorption. According
to USEPA guidance, risks associated with dermal exposures may be
evaluated with Oral Absorbed Dose RfDs or Oral Absorbed Slope
Factors (after dermal exposures are converted to their respective
absorbed dose) (USEPA, 1991). However, in accordance with USEPA
Region VII guidance (USEPA, 1992e), oral RfDs and CSFs were not
adjusted by oral absorption rates (i.e., the default absorbance
factor used in Region VII is 100 percent). The constituents are
assumed to be completely absorbed through the skin. Thus,
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bioavailability is assumed to be equal to that received from an
oral dose. This is a conservative assessment process that may be
warranted at the site because of the presence of pesticides in site
media. Because pesticides are highly lipid soluble, they may in
fact be taken in faster and more completely via dermal contact than
by oral ingestion. This assessment process may, however, tend to
overestimate intakes from non-lipid soluble constituents (i.e.,
metals).

6.1.4 Risk Characterization

The risk characterization integrates the results of the exposure
and toxicity assessments into quantitative and qualitative
expressions of risk. To characterize potential noncarcinogenic
effects, comparisons are made between the estimated chemical
intakes and the RfDs/RfCs for those chemicals; to characterize
potential carcinogenic effects, estimated chemical intakes are
multiplied by the chemical-specific slope factors to yield
chemical-specific dose-response information.

6.1.4.1 Noncarcinogenic Effects Characterization - Noncarcinogenic
effects are characterized by comparing the estimated chemical
intakes to the appropriate RfD/Rf C value. The RfD/Rf C value is, by
definition, an estimate of a daily exposure level for the human
population that is likely to be without appreciable risk of
deleterious effects during a lifetime. Therefore, when the
estimated chronic daily intake of a chemical exceeds the
appropriate RfD/RfC, there may be a concern for potential noncancer
effects from exposure to that chemical. The ratio of the chronic
daily intake to the chronic RfD/RfC is referred to as the "hazard
quotient." The sum of the hazard quotients for each chemical in a
specific pathway is termed the "hazard index." It is important to
note that the hazard quotient does not represent a statistical
probability; a ratio of 0.01 does not mean that there is a one in
one hundred chance of the effect occurring. Rather, a hazard
quotient greater than 1.0 indicates that the "threshold" for that
chemical has been exceeded. The chemical-specific hazard quotient
calculations are presented, by pathway, in Appendix N.

The USEPA assumes additivity of effects in evaluating
noncarcinogenic effects from a mixture of chemicals. The chemical-
specific hazard quotients are summed to yield an overall pathway
hazard index; pathway hazard indices are then summed to yield a
total risk for each relevant population. Table 6-31 presents a
summary of the chronic hazard index estimates for exposed adults
and children by pathway.
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The following sections will discuss the risk of noncarcinogenic
effects for current and future exposed populations, by media and
exposure pathway.

6.1.4.1.1 Current Noncarcinogenic Risk - Currently exposed
populations include occupational adults and trespassers (children
playing near the site) only. The media-specific risks, by pathway,
are presented as follows.

Surface Soils - The calculated hazard indices for noncarcinogenic
effects of exposure of current landscapers and utility workers and
for current recreational children to surface soil via ingestion,
dermal contact, and inhalation of fugitive dust are all below the
departure point of 1.0. In addition, the calculated hazard
quotients for on-site worker exposure to surface soil via
incidental ingestion and inhalation of fugitive dust are also less
than 1.0. Based on current site-specific data, there is no
unacceptable noncarcinogenic risk from exposure to surface soil for
landscapers, utility workers, recreational children and on-site
workers via these pathways.

The dermal hazard quotient calculated for an on-site worker is 9.2,
a value that exceeds the departure point of 1.0. The dermal risk
to on-site workers is attributed to the presence of alpha- and
gamma-chlordane and arsenic detected in the surface soil sample
(SS-04) collected from the area of previously stressed vegetation
located adjacent to the site. The concentrations of the
constituents detected in sample SS-04 were used as proxy
concentrations for the entire portion of the site that is not
covered by the gravel "cap". As stated earlier, since sample SS-04
was collected from the area of previously stressed vegetation, and
since the gravel currently covering the site should be free from
pesticide contamination, the detected concentrations in surface
soil sample SS-04 are worst case, and are likely to be an
overestimation of the actual contamination present in the surface
materials (soil or gravel) currently available for exposure.

Additionally, the hazard indices for dermal exposure were
calculated using conservative assumptions of 100 percent absorption
of the constituent from the medium, and no adjustment of the oral
RfD to a dermal absorbed dose. Dermal exposure is also estimated
by assuming that the constituent concentrations coming in contact
with exposed skin are equal to the concentrations detected in site
soils, even though the receptor may only be "contacting" the soil
through dust exposures, which should be less than what is detected
in soil samples. Therefore, the use of sample SS-04 concentrations
together with the use of these assumptions in calculating the
hazard indices may have resulted in an overestimate of the
potential risks.
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It should be noted that the exposure point concentration used to
determine the noncarcinogenic risk due to arsenic for current
receptors (4.6 mg/kg) is greater than the site-specific background
concentration of 3.4 mg/kg, but it is within the range of naturally
occurring arsenic levels in Missourian uncultivated, unglaciated
prairie soils (3.4 - 38 mg/kg; USGS, 1975). Therefore, since the
arsenic concentration used to determine risk for current receptors
is within the range of background in regional soils, the
unacceptable risk associated with that level of arsenic may or may
not be attributable to site-related activities.

Subsurface Soils - The calculated hazard indices for exposure of
current utility workers, landscapers, and recreational children to
subsurface soil via incidental ingestion, inhalation of fugitive
dust, and dermal contact are below the departure point of 1.0.
Based on current site-specific data, there is no unacceptable
noncarcinogenic risk from exposure to subsurface soil to these
receptors via these pathways.

Hazard quotients for on-site worker exposure to subsurface soils
were not calculated because these receptors do not have direct
exposure to subsurface soil. Any risk to on-site workers due to
inhalation of subsurface soils should be no more than that
experienced by the utility worker.

Groundwater - Noncarcinogenic risk due to current exposures to
groundwater was not calculated because there are no wells currently
located on the PSF site.

Surface Water - The chronic hazard indices for dermal exposure to
surface water via wading and during channel clearing activities
fall below the departure point of 1.0 for both occupational adults
and recreational children. Therefore, based on current site data,
there is no evidence of potentially unacceptable risks to persons
exposed surface water in the lined channel adjacent to the site.

Volatile organic were not detected in surface water samples and are
not available for exposure via inhalation. Therefore, no hazard
index was calculated for exposure via this pathway.

Sediments - The hazard indices for exposure of current occupational
adults and recreational children to sediments via incidental
ingestion and dermal contact fall below the departure point of 1.0.
Therefore, potentially unacceptable risks from exposure to
sediments are not currently present.

6.1.4.1.2 Future Noncarcinogenic Risk - Future potentially exposed
populations include occupational receptors (on-site workers,
utility workers, construction workers, and landscapers), future

1531.53 Draft Final RI
6-53 PSF - Revised Dec 1993



recreational children, and residents residing off-site who may use
on-site groundwater as drinking water. The media-specific risks,
by pathway, are presented as follows.

Surface Soils - The calculated hazard indices for exposure of
future landscapers and utility workers to surface soils via
incidental ingestion, inhalation of fugitive dust, and dermal
contact are all below the departure point of 1.0 (Section 6.1.4.1).
The hazard indices for exposure of on-site workers, construction
workers, and recreational children to surface soils via incidental
ingestion and inhalation of fugitive dust also fall below the
departure point of 1.0. Based on current site-specific data, and
assuming no increase in constituent concentrations, there are no
projected unacceptable systemic risks from exposure to surface soil
via these pathways.

The hazard indices for exposure of future recreational children
(HI=1.9), on-site workers (HI = 33), and construction workers (HI
= 16) via dermal absorption exceed the departure point of 1.0. The
risk is attributed to the presence of arsenic and the chlordanes
detected in surface soil. As stated earlier, the hazard indices
for dermal exposure were calculated using conservative assumptions
and may have resulted in an overestimate of the potential risks.
In addition, the risk calculated for the construction worker may
also be increased because the construction workers are not expected
to be on the site for the entire duration of the construction
project.

It should also be noted that while the exposure point concentration
used to determine the noncarcinogenic risk due to arsenic for
future receptors (16 mg/kg) is greater than the site-specific
background concentration of 2.4 mg/kg, it is within the range of
naturally occurring arsenic levels in Missourian uncultivated,
unglaciated prairie soils (3.4 - 38 mg/kg; USGS, 1975). Therefore,
since the arsenic concentration used to determine the risk for
future exposure to surface soils appears to be within the range of
regional arsenic background levels, the unacceptable risks
associated with arsenic may or may not be directly attributable to
site-related activities.

Subsurface Soils - The calculated hazard indices for exposure to a
future child playing near the site and to future occupational
workers to constituents in subsurface soil via incidental
ingestion, inhalation of fugitive dust, and dermal contact are
below the departure point of 1.0 (Section 6.1.4.1). An exception
to this is the hazard index calculated for the construction
worker's dermal exposure to subsurface soils, which exceeds the
departure point of 1.0 (HI = 7.3).

As stated earlier, the dermal exposure hazard indices are
calculated using conservative assumptions. The risk is also
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calculated using current site-specific data which assumes the
detected concentrations of constituents will not degrade over time.
Furthermore, the construction worker scenario most likely
overestimates the exposure patterns that will be followed on site
(based on the personal interviews with DEH Job Order and Design
Branch employees). Therefore, the exposure and calculation
assumptions used in calculating the dermal risk of the future
construction worker due to subsurface soils may have resulted in an
overestimate of the potential risk.

It should be noted that the exposure point concentration used to
determine the noncarcinogenic risk due to arsenic for future
receptors exposed to subsurface soils (6.4 mg/kg) is greater than
the site-specific background concentration of 1.4 mg/kg, but it is
within the range of naturally occurring arsenic levels in
Missourian uncultivated, unglaciated prairie soils (3.4 - 38 mg/kg;
USGS, 1975). Therefore, the arsenic concentration used to
determine risk for current receptors is within the range of
background in regional soils, and the unacceptable risk associated
with that level of arsenic in subsurface soils may or may not be
attributable to site-related activities.

Groundwater - The hazard indices for future exposure to groundwater
via ingestion of drinking water by adults and children using on-
site groundwater as a potable water supply exceed the departure
point of 1.0 (hazard indices are 4.6 and 22, respectively). The
risk is primarily due to the presence of nitrates, thallium,
arsenic, and manganese in the groundwater. The estimate of risk is
conservative, and is based on the assumption that all of the
drinking water ingested in a given day comes from the contaminated
source. In addition, the reduction of constituent concentrations
through attenuation are not accounted for. Therefore, the
unacceptable risk that is currently estimated may be excessively
conservative, as the concentrations and thus the risk may be
naturally reduced in the future.

It should be noted that this estimation of risk is based on the
conservative assumption that a drinking water well will be
installed and developed on the site, and used as a potable water
supply for residents in the area. As stated earlier, the future
development of the PSF site for this purpose is not likely to
occur. Drinking water wells in the Fort Riley area are typically
placed in the alluvial deposits of rivers, where the water yield is
much higher than the on-site yield. Fort Riley and the surrounding
areas are currently serviced by drinking water wells located out of
the influence of the source area.

The hazard indices for future dermal exposure to groundwater by
residential adults and children are well below the departure point
of 1.0. Therefore, there is no project unacceptable systemic risk
from dermal exposure to groundwater.
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Volatile organic were not selected as contaminants of concern in
the groundwater. Therefore, no hazard index was calculated for
exposure via inhalation during showers and household use.

Surface Water - The chronic hazard indices are less than 1.0 for
dermal exposure to surface water during channel clearing activities
for occupational receptors and for recreational dermal exposure
(while wading) for recreational children. Therefore, based on
current site data, there is no evidence of potentially unacceptable
systemic risks to persons who may be exposed to surface water
during maintenance activities and or during recreational (wading)
activities.

Volatile organic were not detected in surface water samples
collected from the site. Therefore, no hazard index was calculated
for exposure via inhalation.

Sediments - The hazard indices for exposure of future recreational
children and future occupational workers to sediments via
incidental ingestion and dermal contact fall below the departure
point of 1.0. Therefore, there is no projected unacceptable
systemic risk from dermal exposure to stream sediments.

6.1.4.2 Carcinogenic Risk Characterization - Risks from potential
carcinogens are estimated as probabilities of excess cancers as a
result of exposure to chemicals from the site. The carcinogenic
slope factor correlates estimated total chronic daily intake
directly to incremental cancer risk. The results of the risk
characterization are expressed as upper-bound estimates of the
potential carcinogenic risk for each exposure point. Chemical-
specific cancer risks are estimated by multiplying the slope factor
by the chronic daily intake estimates. Chemical-specific risk
calculations are presented by pathway in Appendix N.

To assess the overall potential for cancer effects posed by the
mixture of chemicals present at the site, USEPA assumes additivity.
Therefore, cancer risks are estimated for each chemical, then the
chemical-specific risks are summed to yield an estimate of the
overall pathway-specific cancer risk. Table 6-32 provides a
summary of the cancer risk estimates for each receptor population
by pathway. The National Contingency Plan defines -he range if
acceptable risks for evaluating cancer risks as 1 x 10 to 1 x 10-.
This corresponds to one excess cancer occurrence in a population of
ten thousand to one excess cancer in a population of one million
people. The risk of carcinogenic effects for current and future
exposed populations, by media and exposure pathway, will be
discussed in the following sections.
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6.1.4.2.1 Current Carcinogenic Risk - The current risks from
exposure to carcinogens present at the PSF were evaluated for
occupational adult populations. Current carcinogenic risks for
children are not evaluated because carcinogenic risk is routinely
determined from chronic exposure (> 7 years) to site constituents;
therefore, the calculation of carcinogenic risk for a six-year-old
child is not performed, given their length of exposure. USEPA
assumes carcinogenesis is a nonthreshold event which can result
from a single exposure to a carcinogen. However, the exposures for
the recreational child evaluated in this risk assessment are very
limited in frequency (7 days per year at 2.6 hours daily).
Therefore, childhood exposures should not pose a significant risk
when compared to the occupational receptors at the site. The
media-specific carcinogenic risks, by pathway, are presented below.
Carcinogenic risks are presented in Table 6-32 for each
occupational receptor.

Surface Soils - The calculated carcinogenic risks for current
landscaper's and utility worker's exposure to surface soil via
ingestion and inhalation of fugitive dust are all below the
acceptable range. The calculated risk for the on-site worker due
to inhalation of fugitive dust is also below the acceptable risk
range. Based on current data, there is no unacceptable
carcinogenic risk due to these pathways.

The calculated carcinogenic risks for the following receptors 6and
pathways4 all fall within the acceptable risk range of 1 x 10 to
1 x 10 the on-site woiker's incidental ingestion of surface

soil (cancer risk = 1 x 10 ), the lan.scaper's dermal exposure to
surface soils, (cancer risk = 1 x 10 ) and the utility worker's
dermal exposure to surface soil (cancer risk = 4 x 10 ). These
calculated risks all fall within the 10 range, indicating the site
has the potential to cause carcinogenic effects for these
receptors. Additionally, the risk calculated for an on-site
worker's dermal exposure to surface soil exceeds the acceptable
risk range at 8 x 10"4, which indicates some action at the site may
be warranted.

The risks to occupational receptors exposed to surface soil is due
to the presence of arsenic and the chlordanes. As stated earlier,
calculated dermal risks may be overestimated due to the
conservative assumptions used in estimating the risk. In addition,
the arsenic concentration used to determine carcinogenic risk is
within the range of background for regional soils (see earlier
sections), and may not be the result of site-related activities.

Subsurface Soils - The current carcinogenic risk for utility
workers and landscapers associated with incidental ingestion and
inhalation of fugitive dust exposures to subsurface soils fall
below the acceptable cancer risk range. The calculated
carcinogenic risks to subsurface soils for current landscape
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workers and utility workers due t i dermal contact fall just within
the acceptable range at 2 x 10 for each receptor. Based on
current exposures, there are no unacceptable cancer risks for
current occupational receptors due to subsurface soil exposures.

Groundwater - Carcinogenic risk due to current exposure to
groundwater was not calculated because currently there are no
potable water supply wells located on the PSF site, and the nearest
potable well is approximately two miles away.

Surface Water - The carcinogenic risks to occupational adults from
dermal exposure to surface waters fall below the acceptable range
(Section 6.1.4.2). There were no volatile organic detected in the
surface water samples collected at the site, so there is no
quantitative estimate of carcinogenic risk from current exposure to
surface water via inhalation. Based on current exposures, there
are no unacceptable cancer risks for receptors contacting site
surface water.

Sediments - The risk of exposure to current occupational adults via
incidental ingestion and dermal contact with the lined channe
sediments fells below the acceptable cancer risk range of 1 x 10
to 1 x 10 . Based on current data, there is no unacceptable
carcinogenic risk associated with these pathways.

6.1.4.2.2 Future Carcinogenic Risk - Future risk from carcinogens
present at the PSF were evaluated for off-site residential adult
using groundwater from the site and occupational adult populations.
Future carcinogenic risks for children are not evaluated because
carcinogenic risk is routinely determined from chronic exposures
lasting seven or more years. Therefore, the calculation of
carcinogenic risk for a six-year-old is not performed given their
length of exposure. The media-specific carcinogenic risks, by
pathway, are presented below.

Surface Soils - The calculated carcinogenic risks for future
exposure of landscape workers and utility workers to surface soil
via ingestion and inhalation of fugitive dust are all below the
acceptable range (Section 6.1.4.2). In addition, the calculated
carcinogenic risks to on-site workers and construction workers due
to inhalation of fugitive dust originating from surface soils also
falls below the acceptable risk range. The carcinogenic risks
calculated for the following recpptors and pathways fall within the
acceptable risk range of 1 x 10 to 1 x 10": 6the on-site worker's
ingestion exposure (cancer risk = 6 x 10" ) ; the6 construction
worker's ingesti9n exposure (cancer risk = 1 x 10 ) and dermal
exposure (7 x 10 = cancer risk); and both the landscaper's and
utility worker's dermal exppsure to surface soils, with cancer
risks of 1 x 10 and 2 x 10 , respectively. Therefore, based on
current site-specific data, there is no unacceptable carcinogenic
risk from exposure to surface soil via these pathways.
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However, the carcinogenic risk calculated for an on-site worker's
dermal exposure to surface soils exceeds the range (risk =4 x 10-).
The major contributor to this risk is arsenic. As stated earlier,
the arsenic exposure point concentration in surface soils (16
mg/kg) falls within the range of background for arsenic in regional
soils (3.4 - 38 mg/kg). In addition, the dermal carcinogenic risk
for occupational receptors is calculated using conservative
assumptions of 100 percent absorption of the constituent from the
medium, and no adjustment of the oral CSF to a dermal absorbed
dose. Therefore, the use of these assumptions in calculating the
carcinogenic risk may have resulted in increased estimated risks.

Subsurface Soils - The carcinogenic risks to future occupational
workers from exposure to constituents in subsurface soil via
incidental ingestion and inhalation of fugitive dust fall below the
acceptable range of 1 x 10" to 1 x 10-4. However, the carcinogenic
risks calculated for all occupational receptors' dermal exposure to
subsurface soils fall within the acceptable risk range as follows:

Receptor Calculated Cancer Risk

Landscaper 7 x 10 6

Utility Worker 8 x 10"6

Construction Worker 4 x 10 "5

Therefore, based on current site-specific data, there is no
unacceptable carcinogenic risk from any of the occupational
exposure scenarios developed for subsurface soil via these
pathways.

As stated earlier, the dermal exposure carcinogenic risk for these
receptors is calculated using conservative assumptions. Therefore,
the use these assumptions in calculating the dermal carcinogenic
risk may have resulted in significantly increased calculated risks.

Groundwater - The carcinogenic risk to off-site residential adults
from potential use of on-site groundwater as drinking water exceeds
the acc eptable cancer risk, with an estimated cancer risk of
2 x 10 . This risk is due to the presence of beryllium and arsenic
in the groundwater, and the major portion of the contribution from
beryllium is due to background-associated concentrations. In
addition, the risk contribution from arsenic is similar to that of
other nearby background wells (such as at the Southwest Funston
Landfill, Ogden City wells, and USGS wells) though not the site
background well.

Conservative intake estimates were used to calculate exposure via
this pathway; it was assumed that 100 percent of an individual's
drinking water comes from groundwater on site. As stated earlier,
future development of this site as a residential well field is
unlikely to occur. And, because publicly supplied water is
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currently available to off-site residents (from the Fort's well
fields), the assumption that this groundwater may be consumed as
drinking water in the future may significantly overestimate risk
for this pathway. The use of the aquifer on site as a drinking
water supply is extremely unlikely, because of the current use of
the site and also due to the on-site aquifer characteristics
themselves. Drinking water wells in the region of Fort Riley are
typically developed in alluvial deposits, near one of the many
rivers passing through the area, where the water yield is much
higher.

The calculated carcinogenic risk due to dermal contact with
groundwater is less than the acceptable range (Section 6.1.4.2).
Volatile organics were not selected as contaminants of concern in
groundwater, so there is no quantitative estimate of carcinogenic
risk from future exposure to groundwater via inhalation during
showers and household use.

Surface Water - The carcinogenic risks to occupational adults from
exposure via dermal contact with surface water fall below the
acceptable risk range. Volatile organic were not detected in site
surface water samples, so there is no quantitative estimate of
carcinogenic risk from future exposure to surface water via
inhalation. Based on these results, there are no unacceptable
cancer risks from future occupational exposure to site surface
water.

Sediments - The risk of exposure to future occupational adults via
incidental ingestion of stream sediments falls below the acceptable
cancer risk range, while risk due to dermal exposure falls within
the acceptable risk range (cancer risk = 3 x 10 ). Therefore,
based on site-specific data, there are no unacceptable carcinogenic
risks from future occupational exposure to site sediments.

6.1.4.3 Risk Due to Background Concentrations of Site Constituents
- Naturally occurring levels are levels of chemicals that are
present under ambient conditions and that have not been increased
by anthropogenic (i.e., human-caused) sources. In some cases, the
background concentrations of constituents may present a significant
risk. This risk due to background may be an important site
characteristic to those exposed.

In order to assess the risk due to background at the PSF, the
noncarcinogenic and carcinogenic risks due to the naturally-
occurring ("background") levels of metals detected in site media
are characterized. This risk characterization is accomplished in
the same manner as described in earlier sections (Sections 6.1.4.1
and 6.1.4.2), using the exposure scenarios identified in Section
6.1.2. The difference in this process is that a chemical's maximum
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site-specific background concentration is used as the exposure
point concentration in the characterization of risk, instead of the
95 percent upper confidence limit of concentrations detected in
site samples.

The results of the analysis of risk due to background is presented
in the following paragraphs. A summary of these results is
presented in Table 6-33.

6.1.4.3.1 Noncarcinogenic Risk Due to Background - A hazard index
greater than 1.0 was calculated for both the current and future on-
site workers' dermal contact with surface soils. A hazard index
greater than 1.0 was also calculated for future construction
workers' exposure to surface soils (HI = 1.5) and subsurface soils
(HI = 1.04). The total noncarcinogenic risks calculated for the
future construction worker are only slightly above the departure
point of 1.0, while the total noncarcinogenic risk calculated for
the current and future on-site worker are slightly higher, at 2.5
and 3.2, respectively. In each case, the majority of the risk is
due to naturally occurring background concentrations of arsenic in
soils. For the current and future on-site worker, arsenic
contributes an HI of 1.8 and 2.3, respectively, to the total risk
for surface soils; for the construction worker, arsenic contributes
an HI of 1.1 in surface soils, and an HI of 0.6 in subsurface
soils.

As stated earlier, the hazard indices for dermal exposures are
calculated using conservative assumptions which may have resulted
in significantly increased estimations of risks to these receptors.
In addition, an HI slightly greater than the point of departure (HI
= 2.1 for ingestion of groundwater) was calculated for future off-
site residential children using the aquifer beneath the site as a
source of drinking water. This risk is primarily due to background
concentrations of manganese and nitrates in the groundwater. As
stated earlier, future development of the site as a drinking water
well field is not likely to occur, given the aquifer
characteristics at the site. In addition, data from other nearby
wells not impacted by the site (e.g., Southwest Funston Landfill
background wells, Ogden City wells, and USGS wells) indicate that
the concentrations from PSF92-01 (the site background well)
represent the low end of regional background concentrations.
Therefore, the estimate of risk due to groundwater exposures is
conservative in nature.

6.1.4.3.2 Carcinogenic Risk Due to Background - Background
carcinogenic risks greater than the point of departure or
determining remediation goals in the absence of ARARs (1 x 10 ),
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but still within the acceptable exposure leve set forth4 by the
National Contingency Plan (cancer risk = 1 x 10 to 1 x 10 ), were
calculated for the following receptors and exposures:

Receptor Exposure / Media Cancer Risk

Future Site Worker Dermal Contact Sediment 2 x l04

Future Landscaper Dermal Contact Surface Soil 2 x 104

Future Utility Worker Dermal Contact Surface Soil 2 x 104
Dermal Contact Subsurface Soil 1 x 104

Construction Worker Dermal Contact Surface Soil 8 x 104
Dermal Contact - Subsurface Soil 5 x 104

Residential Adult Ingestion Groundwater 1 x 104

As stated earlier, the National Contingency Plan (NCP) defines th
range of .gcceptable risks for evaluating cancer risks as 1 x 10
to 1 x 10 , which corresponds to one excess cancer in a population
of one million people to one excess cancer case in ten thousand
people. The risks presented above fall within the range identified
as acceptable by the NCP.

Only two pathways identified for the site were associated with
unacceptable carcinogenic risk: the current on-site worker's and
future on-site worker's dermal exposure to background
concentrations in surface soils. The excess cancer risk for these
receptors only slightly e~cceed the inacceptable range, with a
cancer risk equal to 3 x 10" and 4 x 10 , respectively. The excess
cancer risk is due to the background level of arsenic (2.4 mg/kg)
detected in site surface soils. As stated earlier, risks due to
dermal exposures to site constituents are calculated using several
conservative assumptions which may result in an estimation of
increased risk.

The background level of arsenic measured in PSF site soils (2.4
mg/kg) appears to be slightly below the range of naturally
occurring arsenic levels in both Missourian uncultivated,
unglaciated prairie soils (3.4 - 38 mg/kg; USGS, 1975), and in the
background soil samples collected from the Southwest Funston
Landfill (<0.7 - 3.4 mg/kg) site. Although concentrations of
arsenic in soils at the site (with the exception of SSB1OB) appear
to be within the range of naturally occurring arsenic in the soils
of this region, it cannot be conclusively stated that the arsenic
is not site-related without additional site-specific background
samples. It is also possible that arsenic may be present in site
soils due to its presence as an active ingredient in rodenticides
used at the site.

Based on the results of this analysis, the background level of
arsenic detected in site subsurface soils appears to be associated
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with unacceptable noncarcinogenic.. risks for the future construction
workers, while arsenic background concentrations in surface soils
appear to be associated with unacceptable noncarcinogenic risks for
current and future on-site workers and for future construction
workers. Unacceptable carcinogenic risks due to background levels
of arsenic in site soils were also estimated for current and future
on-site workers. This information may be useful in assessing the
risks due to concentrations of arsenic detected in site samples, as
well as assessing possible remedial action alternatives at the PSF
site.

6.1.5 Summary of Baseline Risk Assessment

This section presents a summary of the results of the risk
characterization. Though this section presents risk to a number of
potential receptors, only three of these receptors are considered
to represent reasonable maximum exposure (RME) for the site. These
three receptors are the future on-site worker, the future
construction worker, and the future (off-site) residential adult.
For the purposes of the risk assessment, these three receptors
represent the RME as it pertains to surface soil, subsurface soil,
and groundwater, respectively.

6.1.5.1 Hazard Indices - The Baseline Risk Assessment at PSF
indicates that there may be a concern for potential risk to human
health, based on the exposure scenario developed in the baseline
risk assessment.

A hazard index (HI) greater than 1.0 was calculated for the
following receptors and exposure pathways:

Receptor Exposure Pathway - Medium HI HI* MCL**

*occupational*
current on-site worker dermal exposure to surface soil 9.2 2.5
future on-site worker (RME) dermal exposure to surface soil 33 3.2

future construction worker (RME) dermal exposure to surface soil 16 1.5
future construction worker (RME) dermal exposure to subsurface soil 7.3 0.8

*recreational*
future child dermal exposure to surface soil 1.9 0.2 --

*residential*
future (off-site) adult (RME) ingestion of groundwater 4.6 0.5 7.7
future (off-site) child ingestion of groundwater 22 2.1 34

HI* HI calculated using background concentrations as exposure point concentrations (see Appendix Ne)
MCL** HI calculated using MCLs as exposure point concentrations (see Appendix Ne)
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As stated earlier, estimations of risks due to dermal exposure are
likely to be overestimated, due to the conservative assumptions
used in calculating the risks. This is especially true for the two
occupational receptors listed above. For instance, the dermal
exposure experienced by the on-site worker is due mainly to dust
exposure, rather than gross surface soil exposure (that is, actual
direct skin contact with site soils). The amount of contaminated
dust present in ambient air and subsequently contacting the exposed
skin of the on-site worker should be less than the contaminant
concentrations detected in the soil itself. In the case of the
construction worker, risks are estimated using an exposure duration
of 120 total days. According to the individuals interviewed (DEH,
19931; DEH, 1993m), the construction crew is not expected to be on
the site for the entire duration of the project. In addition, DEH
indicates that the newly constructed PSF will not be placed in the
same location as the old PSF, within the contaminated area of
concern (DEH, 1993q). Therefore, the dermal risks estimated for
the construction worker are likely to be overestimated.

Lastly, the risks estimated for future consumption of site
groundwater may also be overestimated, since there are no current
plans to develop the site as a well field for residential users,
and since there is an adequate supply of drinking water available
from the Fort Riley wells, located 1.8 miles upgradient from the
PSF site.

It is noteworthy that the HIs for the residential groundwater
receptors are less than the HIs based on MCLs, but greater than the
HIs based on background concentrations. The chemicals of concern
primarily responsible for the exposure point concentration HIs are
nitrate and thallium and, to a lesser extent, arsenic and
manganese.

6.1.5.2 Cancer Risk Estimates - Cancer risk estimates were
calculated for three -eceptors tat equal or exceed the acceptable
risk range of 1 x 10 to 1 x 10 , as follows:

Receptor Exposure Pathway - Medium Cancer Risk (CR) CRO MCL**

*occupational*
current on-site worker dermal exposure to surface soil 8 x 104  3 x 10' -
future on-site worker (RME) dermal exposure to surface soil 4 x 10. 3  4 x 10-3  

-

-residential-
future (off-site) adult (RME) ingestion of groundwater 2 x 10' 1 x 10 1 x 10-3

CR* CR calculated using background concentrations as exposure point concentrations (see Appendix Ne)
MCL** CR calculated using MCLs as exposure point concentrations (see Appendix Ne)
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It is of interest to note that the cancer risk for the residential
groundwater receptors are only slightly greater than the risk based
on background concentrations, and nearly a full order of magnitude
less than the risk based on MCLs. The chemical of concern
primarily responsible for the exposure point concentration risk is
beryllium.

In addition, fifteen cancer risk estimates were calculated that
exceed the standard point of departure, but ar within he
acceptable risk range identified by the NCP (1 x 10 to 1 x 10 ).
A list of these risks, by receptor and pathway, follows:

Receptor Exposure Pathway - Medium Cancer Risk

eoccupational*
current on-site worker incidental ingestion of surface soil 1 x 10'6
current landscaper dermal exposure to surface soil 1 x 10.6
current landscaper dermal exposure to subsurface soil 2 x 10
current utility worker dermal exposure to surface soil 4 x 10.6
current utility worker dermal exposure to subsurface soil 2 x 10.6

future on-site worker (RME) incidental ingestion of surface soil 6 x 10.6
future on-site worker (RME) inhalation fugitive dust-surface soil 1 x 10.8
future on-site worker (RME) dermal exposure to sediment 2 x 10.6
future landscaper dermal exposure to surface soil 2 x 10'
future landscaper dermal exposure to subsurface soil 7 x 106
future utility worker dermal exposure to surface soil 2 x 10-5

future utility worker dermal exposure to subsurface soil 8 x 10-6

future construction worker (RME) incidental ingestion of surface soil 1 x 106
future construction worker (RME) dermal exposure to surface soil 7 x 10'
future construction worker (RME) dermal exposure to subsurface soil 4 x 10-5

The unacceptable carcinogenic risks determined for the three
pathways listed earlier are overestimated for the same reasons
explained in the noncarcinogenic risk summary. It should be noted
that these three scenarios were the only unacceptable carcinogenic
risks identified with current site knowledge. The fifteen
scenarios following these three are within the acceptable cancer
risk range, although the ca)lculated risks are above the standard
point of departure of 1 x 10 of concern for carcinogenic effects.

6.1.5.3 Uncertainties - Several caveats need to be noted while
evaluating this risk assessment. These caveats, based on
assumptions made and data gaps identified, increase the
uncertainties associated with the risk assessment results.

Chemical-specific absorption factors are not currently
available to convert dermal intakes into dermal absorbed doses
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for constituents detected in soil and sediment media. The use
of these factors, if they were indeed available, in
calculating risks due to dermal exposures to soil and sediment
may have resulted in reduced risk estimations via these
pathways.

In accordance with USEPA Region VII guidance (EPA, 1992d),
when calculating risks due to dermal exposures; oral toxicity
values were not adjusted by oral absorption rates. The
default dermal absorbance factor used in Region VII is 100
percent; the constituents are assumed to be completely
absorbed through the skin. Thus, the bioavailability of a
constituent via dermal exposure is assumed to be equal to that
received from an oral dose. This assessment process tends to
overestimate risks associated with dermal exposures and may,
in particular, overestimate dermal risks due to constituents
that are non-lipid soluble (i.e., metals).

Toxicity values are not available for several constituents of
concern, and the risk due to these constituents was unable to
be quantified. Thus, the total noncarcinogenic and
carcinogenic risks calculated for the pathways of interest at
the site may be underestimated, because they do not account
for constituents without toxicity values.

The assumption of the exclusive use of the groundwater beneath
the site as a potable water source is conservative.
Currently, a public supply of potable water is readily
available nearby. A well placed in the aquifer beneath the
PSF site is capable of yielding approximately one to two gpm,
compared to a well located in river alluvial deposits, which
can yield up to 1,400 gpm. It is reasonable to assume that if
a drinking water well is needed in the vicinity of the site,
it would probably be placed in the alluvium, located just
2,000 feet away from the PSF. However, because the aquifer at
the site is classified as a usable aquifer by the State of
Kansas, the potential risk associated with this water supply
must be assessed. Evaluating risk based on using site
groundwater as a source of future potable water results in an
overestimation of risk.

The assumption that exposure to constituents in soils indoors
(e.g., for the future on-site worker pathways) equals that of
outdoors is conservative and results in increased risks of
exposure to surface soils.

In evaluating future risks to receptors contacting site
sediments, the assumption that the constituents present at the
time of sampling will be present at the same concentrations in
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the future. The scenario does not account for the removal and
cleaning of sediment residue from the channel during routine
clearing activities. The assumption that the same
constituents will be present at the same concentrations may
over or underestimate the risk associated with this route.

The assumption that exposure to constituents in surface soils
for the current recreational child, landscaper, utility
worker, and on-site worker equals that which was detected in
surface soil sample SS-04 (collected in the area of
[previously] stressed vegetation and thus the worst case)
results in increased risks of exposure to surface soils. A
layer of gravel six to eight inches thick was applied to the
site in 1988 (DEH 1993r), after pesticide formulation and
mixing practices were discontinued at the site. Therefore,
the layer of gravel currently covering the site should be
relatively free of pesticide contamination, when compared to
soils.

In evaluating risks from future exposures to site media, the

assumption was made that future constituent concentrations
will remain the same as current concentrations. Dilution,
decay, degradation, and attenuation of constituents occurs
naturally over time, and site contaminants would thus present
a reduced risk in future scenarios.

In evaluating risks due to chromium exposure, all chromium
detected on site was assumed to be hexavalent chromium (the
more toxic species) when in truth, only a portion of the total
chromium detected is hexavalent. Hexavalent chromium is
considered by USEPA to be a Group A (known human) carcinogen
by the inhalation route. Therefore, the use of hexavalent
chromium toxicity values may have overestimated carcinogenic
risks due to the inhalation of fugitive dust containing
chromium.

In evaluating risks due to thallium exposure, the maximum
detected concentration was used as the exposure point
concentration. This was necessary, in part, because of the
large MDLs employed during the first three groundwater
sampling rounds. Therefore, the noncarcinogenic risks due to
exposure to thallium are probably an overestimation.

In evaluating risks due to PAHs, it was assumed that the

samples obtained were representative of the site as a whole.
In reality, however, the samples were probably obtained at
locations (near the former treated wood storage pile) and time
(the week following paving activities) that limit the
representativeness of the samples as they pertain to PAHs.
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For this reason, the noncarcinogenic and carcinogenic risks
due to exposure to PAHs are probably overestimated.

This risk assessment indicates that there may be concern for
potential risk to current or future occupational receptors, based
on realistic conservative exposure scenarios. Additionally, using
a reasonable maximum exposure (RME) scenario, a borderline risk to
possible off-site residential receptors' drinking water from the
site was also identified.

This risk assessment should not be viewed as an absolute
quantitative measure of the risk to public health presented by
site-specific contaminants. The assumptions and inherent
uncertainties in the risk assessment process do not allow this
level of confidence. This risk assessment provides a conservative
indication of the potential for risk due to exposure to site-
specific chemicals and should help guide the management of the site
to reduce that potential risk to acceptable levels.

6.2 ECOLOGICAL RISK ASSESSMENT

The Ecological Risk Assessment for the PSF was conducted in
accordance with the guidance provided in the "Risk Assessment
Guidance for Superfund, Vol. II - Environmental Evaluation Manual"
(USEPA, 1989c). The objectives of the environmental assessment are
to:

1. Determine the value or uses of nearby natural resources

(land, air, water, biota);

2. Identify potential environmental impacts;

3. Assess the significance of any environmental impacts.

In this ecological risk assessment, potential receptors present in
the vicinity of the PSF and the potential pathways by which these
receptors might be exposed to chemicals of concern present in
surface soils, surface water and sediments were identified.
Possible risks to environmental receptors arising from exposure to
site constituents were characterized.

The ecological risk assessment is comprised of the following tasks:

Ecological Receptor Identification
Exposure Pathway Evaluation
Selection of Relevant Exposures
Toxicity Assessment and Identification of ARARs
Risk Characterization
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6.2.1 Exposure Assessment

6.2.1.1 Potential Ecological Receptors This section presents the
potential ecological receptors that may be affected by
contamination present at the PSF site. Most of this information
presented here is taken from the "Survey of Threatened and
Endangered Species on Fort Riley Military Reservation" (February
1992; updated December 1992) conducted by the U.S. Fish and
Wildlife Service.

6.2.1.1.1 Terrestrial Vegetation - Fort Riley is located within
the Flint Hills region of the Central Plains. The ecological
region is known as a tall grass prairie. Terrestrial systems
associated with the PSF and surrounding area consisted of two major
habitat types: grassland/prairie habitats and riverain habitats.
The grassland/prairie habitats include various grass species
including switchgrass (Panicum virginatum), Indian grass,
(Sorgastrum nutans), thistle (Canduus hataus), Johnson grass
(Sorghum halepense), and sunflower (Helianthus sp.). Vegetation
typically noted in riverain and densely vegetated drainage habitats
in the Fort Riley area include cottonwood (Populus deltoides),
sycamore (Platanus occidentalis) , box elder (Acer negundo) , and
hackberry (Celtis occidentalis) as canopy cover and dominated by
redbud (Cercis canadensis), dogwood (Cornus sp.), greenbrier
(Smilax sp.), poison ivy (Rhus radicans), Virginia creeper
(Parthenocissus quinquefolia), and seedling overstory species.

The PSF site consists primarily of cleared areas, vegetated by
grasses and other herbaceous vegetation intermixed with non-
vegetated areas. A wooded area, located to the east of the site,
can be classified as riparian woodland.

6.2.1.1.2 Terrestrial Wildlife - The animal community frequenting
the general area of the site includes many species of birds (rock
doves, starlings, song birds, pigeons, wild turkey), insects, and
small mammals (deer, an occasional bobcat, bats, raccoons, possums,
rabbits, squirrels, and other rodents) (Fish and Wildlife
Administrator, 1993; DEH, 1993r). The areas in the immediate
vicinity of the PSF do not provide suitable habitats for most
species, because these areas are industrialized "high traffic"
areas (Fish and Wildlife Administrator, 1992). That is, the PSF
area is within a vehicle compound area (the DEH yard), an area
where there is a high frequency of movement and activity during the
day. The daytime activities at the site should not affect the
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habits of nocturnal animals using the area. Therefore, although a
variety of animals may pass through the PSF site and DEH yard
during hunting/foraging activities, they are not thought to inhabit
the immediate area of the DEH yard in significant numbers.

6.2.1.1.3 Endangered Species - As previously discussed (Section
3.1.7), a recent survey conducted by the U.S. Fish and Wildlife
Service (1992) provided much of the necessary background
information regarding the potential for threatened and endangered
species on site. According to this report, eight federally-listed
threatened and endangered species along with twelve federal
category 2 candidate species could potentially occur on Fort Riley.
Category 2 candidate species are those which the U.S. Fish and
Wildlife Service is seeking additional information regarding their
biological status, in order to determine if listing of these
species is warranted. A listing of the threatened and endangered
species known to occur in the Fort Riley area, along with their
typical habitats, is provided in Table 6-34.

As shown in Table 6-34, the PSF site does not provide a suitable
habitat for most of the species listed. It is possible that the
wooded area east of the site may be utilized although not inhabited
by species favoring riparian forests (the bald eagle). The
loggerhead shrike may similarly pass near the PSF, because this
species favors manmade perches such as fence posts and power lines
(U.S. Fish and Wildlife Service, 1992). Both the bald eagle and
the loggerhead shrike have been sighted on various areas of Fort
Riley although there are no confirmed sightings of these species at
the PSF. And, although the confluence of the drainage ditch to the
east of the PSF and the Kansas River provides a suitable habitat
for the sturgeon chub (Fish and Wildlife Administrator, 1992), a
federal category 2 species, the summary report on threatened and
endangered species states that the occurrence of the sturgeon chub
at Fort Riley is very unlikely (U.S. Fish and Wildlife Service,
1992). Therefore, although threatened and endangered species are
known to occur in the Fort Riley area, the actual habitation of
these species on the PSF site and surrounding area is unlikely to
occur. However, bald eagles have been sighted in riparian areas
located near the PSF site. Although the eagles may pass through
the PSF area, they are unlikely to inhabit the PSF site itself.

6.2.1.1.4 Aquatic Species - Because of the intermittent flow
within the drainage channel, aquatic organisms at the site are most
likely limited both in quantity and species richness. However,
benthic organisms may be supported by these intermittent streams.
The drainage ditch could also potentially provide habitat and a
drinking water source for amphibians and other bank dwelling
species.
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6.2.1.2 Potential Exposure Pathways

6.2.1.2.1 Terrestrial Life Forms - Terrestrial plants may be
exposed to constituents of potential concern present in surficial
soils through root uptake. Terrestrial wildlife may be exposed to
constituents present in surficial soils through dermal contact,
inhalation or incidental ingestion as a result of burrowing
activities, ingestion of contaminated foodstuffs and preening
activities. Additionally, terrestrial animals may be exposed to
constituents present in surface waters and sediments by drinking
from the surface water present in the drainage ditch with
incidental ingestion of disturbed sediments. Exposure of those
animals at the upper end of the food chain may be augmented as a
result of biomagnification and bioaccumulation. Bioaccumulation
and biomagnification are of most immediate concern with reference
to lipid soluble organic compounds, such as pesticides. Several
constituents are present in site media that have the potential to
bioaccumulate, as follows: chlordane, 4,4'-DDD, 4,4'-DDT, dieldrin,
heptachlor, heptachlor epoxide, and, to a lesser extent, mercury,
silver, fluoranthene, fluorene, and phenanthrene.

6.2.1.2.2 Aquatic Life Forms Aquatic life forms that may be
present in surface water adjacent to the site may be exposed to
chemical constituents in surface sediments and waters. Benthic
organisms can be in direct contact with constituents present in
sediments. Additional exposure may occur with the ingestion of
contaminated foodstuffs according to their position in the food
chain. Organic compounds with high lipid solubility (e.g.,
pesticides) and metals may become progressively accumulated at
higher trophic levels in aquatic food chains due to processes of
bioaccumulation and biomagnification. The potential for each
constituent detected at the site to bioconcentrate in organisms is
indicated in Tables 5-1 and 5-2. The constituents with the highest
potential for bioconcentration are listed in the previous
paragraph.

6.2.1.3 Selection of Relevant Exposures - Chemical constituents
identified in surficial soil, surface water and sediment samples
collected in the vicinity of PSF are listed in Tables 6-1, 6-5, and
6-6, respectively. Metals, including arsenic, barium, cadmium,
chromium, lead, and mercury, as well as pesticides (including alpha
and gamma- chlordane, DDT and its metabolites, and dieldrin) and
polycyclic aromatic hydrocarbons (PAHs) were detected in surface
soils and sediments. Surface waters contained metals, including
aluminum, arsenic, barium, cadmium, chromium, copper, lead,
manganese, and vanadium.
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Terrestrial organisms may be exposed to metals, PAHs, and
pesticides via dermal contact and incidental ingestion of
contaminated soils. Site animals may also be potentially exposed
to constituents in surficial soils via inhalation of fugitive
dusts. Terrestrial organisms may also be exposed to metals and
PAHs by drinking surface waters, and incidentally ingesting
contaminated sediments. Finally, terrestrial organisms at the
upper end of the food chain may additionally be exposed to
pesticides, metals, and PAHs through consumption of lower life
forms. These compounds are easily absorbed and demonstrate a
tendency to accumulate in fatty tissues.

Aquatic organisms may be exposed to constituents in surface waters
and sediments. Sediments are not easily flushed from the ditch bed
and may serve as a continuing source of contaminants in the surface
water features. Surface water flow is intermittent and does not
readily support aquatic life; therefore, fish are unlikely to
reside in the surface waters adjacent to the site. However, lower
aquatic forms present in the surface waters may potentially be
exposed to metals detected in surface waters, and as well to the
metals, PAHs, and pesticides detected in sediments. The pesticides
detected in site sediment samples, dieldrin, chlordane, 4,4'-DDT,
4,4'-DDD, and 4,4'-DDE, as well as the PAHs, all have very high
bioconcentration factors (see Table 5-1). This indicates that
these constituents are very likely to accumulate in aquatic or
benthic organisms. Several of the metals present in site surface
water and sediment also tend to bioconcentrate in aquatic
organisms, although to a lesser extent than the pesticides. Metals
that may bioaccumulate include silver, mercury, arsenic, cadmium
and lead.

Bioconcentration is an important mechanism for exposure for
environmental receptors. Higher aquatic organisms may be exposed
to these contaminants via food chain exposures, through the
consumption of surface water or lower (benthic) aquatic organisms
that live in the sediment. Terrestrial animals foraging near the
site may also be exposed to constituents in surface water or
sediments in the same manner. This may be significant, because
bald eagles (an endangered species) have been noticed in areas that
border the site. Since eagles are opportunistic hunters, it is not
unreasonable to assume they may pass through the PSF area, and if
the opportunity exists, feed on amphibians or other small aquatic
organisms that may be present in the drainage ditch. However, more
suitable habitat and foraging areas (i.e., Kansas River) exist for
eagles and other raptors in a much greater abundance than the PSF
site.
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6.2.2 Toxicity Assessment

This section will address the applicable or relevant and
appropriate requirements (ARARs) which are used as a basis to
determine which contaminants detected in surface waters, sediments,
and soils may pose a risk to environmental receptors.

6.2.2.1 Surface Water - Potential ARARs for protection of aquatic
life in surface water include Ambient Water Quality Criteria (AWQC)
and State of Kansas Ambient Water Criteria. Ambient Water Quality
Criteria for protection of aquatic life were established under the
Clean Water Act (CWA). These criteria represent guidance on the
environmental effects of pollutants which can be used to derive
regulatory requirements. The State of Kansas incorporates the
federal AWQC by reference. Relevant State and Federal Surface
Water criteria are shown in Table 6-27. Water quality criteria are
used for comparison with surface water data, even though they are
not considered strictly applicable or relevant and appropriate for
the surface water present on site (see Section 6.1.3.1.2).

However, because the surface water from the site discharges into
nearby surface waters (i.e., streams and creeks which eventually
empty into the Kansas River), these criteria have been used in
order to obtain a qualitative understanding of potential impacts to
these nearby surface waters.

The maximum detected concentrations of cadmium and inorganic
chloride (0.0045 mg/L and 65 mg/L, respectively) exceeded AWQC for
the protection of aquatic life, as follows:

Acute AWOC Chronic AWOC

Cadmium 0.0039 mg/L 0.0011 mg/L

Chloride 0.019 mg/L 0.011 mg/L

The maximum concentration of total chromium (0.024 mg/L) exceeded
the AWQC for the protection of aquatic life for hexavalent
chromium, (0.016 mg/L for acute effects, 0.011 mg/L for chronic
effects) but not for trivalent chromium (acute AWQC 1.7 mg/L;
chronic AWQC 0.21 mg/L). Chromium valence was not specified in the
analysis. Finally, the maximum detected concentrations of copper
(0.013 mg/L) and lead (0.0042 mg/L) exceeded their chronic AWQC for
the protection of aquatic life, 0.012 mg/L and 0.0032 mg/L,
respectively. There are no current regulatory criteria for
aluminum, barium, manganese, or vanadium.

Background surface water data were compared to data obtained from
potentially impacted on-site locations. This analysis shows that

1531.53 Draft Final RI
6-73 PSF - Revised Dec 1993



three of the chemicals of concern have average concentrations less
than their background concentrations (arsenic, barium, and
chromium). In addition, three other chemicals of concern have
average concentrations approximately equal to their background
concentrations (copper, manganese, and vanadium). The remaining
three chemicals of concern have average concentrations greater than
their respective background concentrations (aluminum, cadmium, and
lead).

6.2.2.2 Sediments - The NOAA has developed Effects Range
Concentrations which are non-enforceable guidance criteria for
sediments. These concentrations were derived from data on the
potential of these chemicals to cause adverse biological effects in
costal marine and estuarine environments. Effects threshold range
concentrations are defined as those concentrations at which effects
may be perceived in an organism due to exposure to the constituent
of concern. These values are presented in Table 6-34 and are used
as a basis for the ecological risk evaluation.

As shown in Table 6-35, two effects-based values, the Effects Range
- Low (ER-L) and the Effects Range - Median (ER-M), are usually
determined for a given constituent, using a method (Klapow and
Lewis, 1979 as cited in NOAA, 1990) similar to that used in
establishing marine quality standards for the State of California
(NOAA, 1990). This method involves a three-step approach. First,
currently available information (i.e., studies and reports) which
contain estimates of chemical sediment concentrations associated
with adverse biological effects are assembled and reviewed. Next,
a range is established for a particular constituent, based upon a
preponderance of evidence, which reflects the concentrations at
which biological effects are noted. Lastly, this range is
evaluated relative to the sediment chemical data available from the
National Status and Trends (NS&T) Program. The ER-L and ER-M
valhues are generated as a result of this process. The ER-L is thN
.10 percentile of this effects range, while the ER-M is the 50
percentile of the reported range of concentrations associated with
biological effects.

A description of the relative degree of confidence associated with
the ER-L and ER-M values is also provided by NOAA. The ER-L and
ER-M values associated with a high degree of confidence were
supported by clusters of data with similar concentrations, by data
from multiple geographic locations, by data sets that included more
than results from an approach, and for chemicals for which the
overall apparent effects threshold was similar to or within the
range of the ER-L and ER-M values (NOAA, 1990). Values associated
with a low degree of confidence were based on data sets without
these qualities.
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The sediment concentrations of chlordane, DDD, DDE, DDT, and
dieldrin exceed available NOAA low effects and median effects
threshold values. One metal, lead, is present in sediments in
concentrations which exceed both the low and median NOAA effects
threshold range concentrations, while the concentration of mercury
exceeds the available low NOAA effects threshold value. The
concentration of phenanthrene exceeds the ER-L value and the
overall effects threshold value. All the PAHs are present in
concentrations below the effects threshold range.

6.2.2.3 Soils - Criteria have not as yet been established for the
protection of terrestrial organisms from potential exposure to
constituents present in soils. Soils could serve as a potential
source of contaminants to surface water via surface runoff. Also,
metals and some organic compounds have been shown to accumulate in
plants. The uptake of metals by plants depends upon metal
availability in the soil, which in turn is related to metal
speciation and soil properties such as pH, mineralogy, organic
content, and aeration. The effect of metals on plants depends on
whether or not the element is plant essential. Generally,
nonessential metals are toxic at low concentrations, while
essential elements become toxic only at high concentrations. The
accumulation of such constituents in plants may be directly toxic
to the plants as well, and such accumulation by plants provides an
exposure pathway for grazing animals and other herbivorous
creatures. Most of the constituents detected in site soils can be
taken up by plants, including the pesticides (chlordane, 4,4' -DDT),
the PAHs (benzo [a) anthracene, anthracene, benzo [b] fluoranthene,
benzo[k]fluoranthene, chrysene, indeno[1,2,3-cdlpyrene, and
phenanthrene) and the metals (arsenic, cadmium, lead, and, to a
lesser extent, barium and inorganic mercury). Chromium is taken up
by plants, but tends to remain concentrated in the roots, not in
the edible above-ground portions of the plant.

6.2.3 Risk Characterization

The risk characterization integrates the results of the exposure
and toxicity assessments into a qualitative expression of risk.
First, contaminant concentrations detected in site media are
compared to available ARARs or To Be Considered (TBC) requirements.
In addition to exceedances of criteria, ecological risk
characterization may involve both temporal and spatial components.
That is, the risk assessor may predict (if sufficient information
is available) how long the media and ecological receptors will be
affected by site contamination, and how large an area will be
affected by the constituents detected on the site.
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Currently, there is no available guidance that describes criteria
for classifying risks to ecological receptors. Therefore,
ecological risk assessors typically conduct the risk
characterization portion of an ecological risk assessment using
professional judgement (USEPA, 1989c). For purposes of this
assessment, the magnitude of risk each sampled medium may present
to biota living on or passing through the site will be
qualitatively characterized into three categories, as follows:

LOW - A small number of species (1-2), if any at all, may be
adversely affected by contamination present in site
media. Adverse effects are to individual members of each
species and are not long-lasting or long-reaching. No
reproductive effects or other multi-generational effects
are noted.

MEDIUM More species are affected with some potential flux in
communities, but not every species. Some systemic
(acute) or reproductive effects may be seen, but the
results do not upset the total ecosystem.

HIGH - Almost all species in the vicinity are expected to be
affected by the contaminated media on the site.
Reproductive and acute toxic effects are common; the
ecosystem, as a result, may become imbalanced due to
impacts to communities, food webs, and total ecosystem
populations.

In this assessment, risk is characterized by grouping general
species categories for each medium of concern. General categories
rather than specific species are used because a site walkover was
not part of the scope for the project, and therefore this task not
performed by Law personnel. The general species categories used
for this assessment follow:

AQUATIC TERRESTRIAL

Benthic organisms Herbivores (non-grass eaters and
grazers/browsers)

Amphibian Reptiles
Fish Raptors (birds of prey)

6.2.3.1 Surface Water - As stated in Section 6.2.2.1, AWQC were
exceeded by a number of constituents detected in on-site surface
water. Because surface water flow is intermittent in the lined
channel adjacent on the PSF site, aquatic life is scarce or non-
existent. Fish are not able to survive in this environment, but
benthic species and amphibians may live near or in site surface
water features. Terrestrial organisms passing through the site may
also drink any surface water present in the channel.
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Because the flow in the channel is intermittent, the impact of the
exceedance of AWQC for surface water- is expected to be limited
under current conditions. The small variety of organisms residing
in the channel are expected to be only impacted by the presence of
metals in site surface water. Likewise, the terrestrial organisms
using the surface water as drinking water have a low risk potential
because the on-site surface water available for use as drinking
water by these species is only periodically present in the channel.
In addition, the entire length of the channel at the site affected
by site surface water run-off is approximately 100 feet. Given the
intermittent nature of the stream, its small size, and the ready
availability of surface water in both the Kansas River (located
only 2,000 feet south of the site) and in the unnamed tributary
that connects the on-site channel to the Kansas River,
environmental impacts of site surface water exceedances appear to
be low for both aquatic and terrestrial species.

AWQC exceedances may be more significant in times of increased
surface water flow during storm events, if surface water
contaminants are carried with the flow. However, surface water
samples collected from the Kansas River adjacent to the Southwest
Funston Landfill (downgradient from the PSF site) failed to
indicate pesticide surface water contamination. Therefore, the PSF
does not appear to be adversely affecting the river, and the
potential environmental risk due to migration of PSF contaminants
via surface water is believed to be low, even under circumstances
of high flow.

6.2.3.2 Sediments As mentioned in Section 6.2.2.2, the
concentrations of five pesticides (chlordane, DDD, DDE, DDT, and
dieldrin), one polynuclear aromatic hydrocarbon (phenanthrene), and
two metals (lead and mercury), exceed the NOAA sediment low and
median effects range values. All five of the pesticides and one of
the metals (lead) exceed the median effects range values by several
orders of magnitude. The concentration of the other two
constituents (phenanthrene and mercury) exceed the low effects
range values, but do not exceed the median effects range values.

The NOAA summary of sediment effects data available for chlordane,
dieldrin, DDT, lead, and mercury indicate potential adverse effects
on benthic species richness and/or abundance. A decrease in
benthos population size is indicated for DDE, but the
concentrations used in the studies cited by NOAA exceeded the DDE
concentration at the site. NOAA data on DDD and phenanthrene was
insufficient for evaluating the effect on benthos population
diversity or size. In addition, on-site amphibians could
potentially be impacted by exposure to the sediments and/or
consumption of the benthic organisms.
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All eight constituents have the potential to bioaccumulate.
Therefore, terrestrial and riparian species preying on amphibians
or other bank-dwelling species that contact site sediments may be
exposed to pesticides or metals via food chain exposures. Exposure
to pesticides may alter the reproductive capabilities of animals in
higher trophic levels (especially birds of prey).

The Kansas River is located less than a half-mile to the south.
Riparian species would favor this large open area over the
industrialized area of the PSF. In addition, site sediments should
not adversely affect downstream surface water and sediments,
because the flow within the channel is intermittent and therefore
sediments are not readily flushed out of the channel. Based on
this evaluation, the impact of site sediment contamination appears
to be limited to the benthic organisms present in stream sediments,
and may possibly impact bank-dwelling species residing on the site.
Since the stream is intermittent in nature and does not support
larger aquatic life, the decreased number and size of the benthic
species is not a concern. Likewise, bank-dwelling species would
most likely be minimally affected, with other sources of surface
water located nearby. Therefore, the overall impact that the PSF
sediment contamination has on the ecosystem is expected to be
minimal or low.

6.2.3.3 Soils - There are currently no criteria established for
the protection of ecological receptors from potential exposure to
constituents present in soils. As stated earlier, many
constituents detected in site soils have the ability to concentrate
in plants. While the presence of these constituents may not be
directly toxic to the plants themselves, metals and pesticides
present in plant matter may potentially affect terrestrial species
that graze/browse in the area for food. However, since there is a
undeveloped wooded area to the east of the site that can act as
another source of food for herbivores, any contamination present in
the small grassy area near the PSF should not significantly impact
terrestrial species.

Metals, pesticides, and PAHs were detected in site soils. The
presence of these constituents in site soils may impact animals
foraging or burrowing in the area. As stated earlier, the presence
of pesticides in environmental media may affect the reproductive
capabilities of exposed animals. However, as stated earlier, there
are many other areas adjacent to the site that may be populated by
foraging species. Therefore, the overall impact of surface soil
contamination to these species appears to be low.

Until recently, there was an indication of harm to terrestrial
vegetation with respect to growth and foliage in the grassy area
south of the site. An area of stressed vegetation measuring 20 ft.

1531.53 Draft Final RI
6-78 PSF Revised Dec 1993



x 20 ft. was located downgradient of the PSF outside the perimeter
fence. It is not known whether this previously stressed area was
the result of a surface spill or indiscriminate disposal of
pesticide waste. Another possibility is that the stress occurred
because the area is in an erosion pathway, and may have occurred
due to surface water run-off. Foraging herbivores were probably
only minimally impacted by the presence of this stressed area. The
stressed area represented a small area of destruction or
deterioration to their food supply, and other sources of food were
readily available nearby. Insects or other small soil-dwelling
species may have been harmed by the presence of contamination in
the stressed area. But, since other non-stressed areas were
available adjacent to the area of concern that could be populated
by these species, the overall impact to the environmental community
was low. In any case, it appears that the area of previously
stressed vegetation is now recovering, because it has experienced
regrowth this growing season. Therefore, the environmental impact
of contamination in this previously stressed area does not appear
to be long-lasting in nature.

Based on this qualitative evaluation, the impact that site surface
soil contamination has on terrestrial species passing through and
habitating the site appears to be low.

6.2.4 Uncertainties.

Uncertainties can arise from many sources in any qualitative risk
assessment. These sources include:

Confidence that all key contaminants were identified and
quantified accurately.

Dependence on toxicity data which are the foundation for
all health-based ARARs and which are based on animal
experiments and epidemiological study groups.

Confidence in the identification of all exposure
parameters and exposure pathways appropriate to the
sites.

Uncertainty in the comparison of site concentrations to
ARARs by which additive effects may be overlooked.

Uncertainty in the comparison of site concentrations to
ARARs or TBCs that may not be truly applicable to site
conditions.

Confidence in the identification and characterization of
the exposed populations, both current and future and
also, the land use, both current and future.

1531.53 Draft Final RI
6-79 PSF - Revised Dec 1993



Qualitative risk assessments which rely on a comparison to
background concentrations and chemical-specific ARARs are somewhat
limited in that they cannot account for cumulative toxic effects
from several chemicals or several exposure routes.

Additional uncertainties in the present assessment of risk to
environmental receptors are derived in part from the imprecision of
present scientific data on exactly what constituent concentrations
pose a hazard to environmental receptors. For example, NOAA
guidance defined with respect to coastal and estuarine sediments
was employed for an evaluation of the possible hazards associated
with the presence of site specific constituents in riverain
sediments in the absence of appropriate reference criteria for
freshwater sediments.

Additional uncertainty in the assessment of the potential toxicity
of constituent concentrations present in surface water at the site
and whether they will affect surface water areas off-site.

6.2.5 Summary

Any negative impact to fauna and flora by constituents exceeding
relevant ARARs and guidance values is not readily apparent at this
time. Terrestrial and aquatic life in the area of the drainage
ditch may potentially suffer adverse effects from constituents
detected in site surface water and sediment samples. However,
other (larger) sources of surface water are located nearby, and
ecological receptors would probably favor these sources over the
intermittent stream on-site. Therefore, the environmental impact
of the contamination detected in the surface water and sediment on
site appears to be low. In addition, the contamination present in
site surface water and sediment should not impact downstream media
because the natural character of the drainage ditch (i.e., its
intermittent flow) does not consistently discharge surface water
and flush sediments to downstream points.

Likewise, the risk to environmental receptors due to exposure to
surface soils is also minimal or low. The area most impacted by
soil contamination (the previously stressed area of vegetation) is
small (20 ft. x 20 ft.), and there are areas adjacent to the site
that provide suitable habitats and food supplies for animal species
that may pass by or frequent the site. And, because the area of
stressed vegetation has experienced regrowth this growing season,
the effects of the surface soil contamination would not appear to
be long-lasting.
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7.0 SUMMARY AND CONCLUSIONS

7.1 INTRODUCTION - SUMMARY AND CONCLUSIONS

A RI of the PSF and adjacent land was performed to evaluate the
nature and extent of contaminant releases to the environment
associated with past PSF activities. A summary and the conclusions
derived from the evaluation of data collected during the PSF RI
activities (both field and desktop) are presented in the following
section.

7.1.1 Summary and Conclusions of Nature and Extent

Analytical results reveal that the highest concentrations of
contaminants/constituents are present in the surface (0 to 24
inches) and subsurface soils at and adjacent to the PSF. Of the
contaminants detected, pesticides, PAHs and metals were found with
the greatest frequency.

Constituents were indicated in three major areas. Pesticides were
found around the north end of the PSF and extending to the east.
Another area of pesticide detections, in the soil, is near the
southeast corner of the PSF and extending to the east. A third
area of pesticide detections, in soils, was in the area of stressed
vegetation near the drainage ditch to the east of the PSF.

The soil contamination around the north end and southeast corner of
the PSF may be attributed to rinse water from the washing of
vehicles and pesticide spraying equipment being allowed to run onto
the ground and drain away from the PSF to the east.

Pesticides were detected in the area of stressed vegetation near
the drainage ditch to the east of the PSF. It is not known if this
area of stressed vegetation is the result of a surface spill or
indiscriminate disposal of pesticide waste. However, the stressed
vegetation area is in an erosion pathway and may be the endpoint of
surface water runoff.

The source of PAHs in the study area may be attributed to the on-
site storage of treated lumber and asphalt. Line poles preserved
with creosote have been stored in the DEH yard near the PSF and
asphalt is routinely stored within the DEH yard to the north of the
PSF. Both creosote and asphalt contain PAHs. The analytical data
are insufficient to determine the horizontal and vertical extent of
PAH contamination outside the fenceline to the east of the PSF.
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Because of the occurrence of PAHs in samples collected from 3.5 to
4.5 feet below ground surface, the vertical extent of PAH
contamination has not been determined for the PSF.

The pesticides detected in the soil samples consisted of DDT and
its metabolites (DDD and DDE), alpha- and gamma-chlordane,
heptachlor, dieldrin, methoxychlor, endrin, Ronnel (Fenchlorphos)
and malathion. Surface and subsurface soil samples contained
concentrations of pesticides at levels which exceeded RCRA CALs
(see Table 4-21). The RCRA CALs for DDT (and its metabolites) is
2000 pg/kg. This value was exceeded in the following samples:
PSFSB-03C (a duplicate sample of PSFSB-03B), (33,000 pg/kg), PSFSB-
03A (7700 pg/kg), PSFSB-09A (6570 pg/kg), PSFSB-07B (3040 pg/kg),
PSFSB-09B (3020 pg/kg) and PSFSB-17C (a duplicate sample of PSFSB-
17A; 2050 pg/kg). The RCRA CALs for total chlordane (alpha- and
gamma-chlordane) is 500 pg/kg. This value was exceeded in the
following samples: PSFSS-02 (3200 pg/kg), PSFSB-03B (3100 pg/kg),
PSFSB-12B (1700 pg/kg), PSFSB-05A (1580 pg/kg), PSFSS-04 (1300
pg/kg), PSFSB-17C (a duplicate sample of PSFSB-17A; 940 pg/kg),
PSFSB-10A (890 pg/kg), PSFSB-09A (780 pg/kg), PSFSB-12A (780 pg/kg)
and PSFSS-01 (750 pg/kg). The RCRA CALs for dieldrin is 40 pg/kg.
This value was exceeded in the following samples: PSFSB-05A (200
pg/kg), PSFSS-01 (94 pg/kg) and PSFSS-02 (77 pg/kg). The CALs for
heptachlor (200 pg/kg) was exceeded in samples PSFSS-02 (300 pg/kg)
and PSFSB-05A (230 pg/kg). An areal view of pesticide
concentrations which exceed RCRA CALs is provided on Figure 4-21.

PAHs detected in the soil samples include acenaphthene,
anthracenes, chrysene, fluoranthenes, naphthalene, phenanthrene and
pyrenes. The analytical results reveal that PAH constituents are
present in the soil along the fence to the east of the PSF and
extending to the east. Another area of PAHs is located at the
bottom of the culvert leading away (to the east) from the
southeastern corner of the fence. In both of these areas, the
distribution of PAHs tends to follow the pathways of surface water
runoff. A third area of PAH constituents was located near the
southeastern corner of the PSF.

The metals analyses of soil samples reveal that arsenic, barium,
chromium and lead were routinely found in detectable concentrations
in downgradient and background samples. The following two samples
contained concentrations of lead which exceeded the RCRA CALs of
500 mg/kg: PSFSS-03 (540 mg/kg) and PSFSB-08A (770 mg/kg). The
RCRA CALs for arsenic (80 mg/kg) was exceeded in sample PSFSB-10C
(120 mg/kg), a duplicate sample of PSFSB-10B.

Analytical results reveal that volatile organic compounds,
pesticides, PAHs and total metals exist in the sediment within the
drainage ditch to the east of the PSF. Volatile organic compounds
detected in the sediment samples included toluene, carbon
disulfide, 1,2-dichloropropane and 1,1,2,2-tetrachloroethane.
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Concentrations of carbon disulfide, 1,2-dichloropropane and
1,1,2,2-tetrachloroethane were only found in one sample each.

Concentrations of pesticides in the sediment samples increased
downstream of the PSF (samples PSFSD-04A/B through PSFSD-09A/B).
While pesticide concentrations decreased with distance, the extent
of pesticide contamination in the sediments downstream of the PSF
has not been fully defined. PAHs were detected in all but three
sediment samples (PSFSD-01B, PSFSD-04B and PSFSD-06A) collected.
The concentrations of PAHs did not always decrease with depth, and
the extent of PAH contamination in the sediments downstream of the
PSF also has not been defined. Of the metals analyzed, arsenic,
barium, cadmium, chromium and lead were often found in the sediment
samples in both upstream and downstream samples.

Groundwater samples were collected from the five monitoring wells
installed within the study area. Analytical results reveal metals
and inorganics in the groundwater samples collected from the PSF
wells. Of the metals analyzed, the alkali earth metals (calcium,
magnesium, potassium and sodium) were detected at the highest
concentrations.

Concentrations of nitrate and thallium exceeded their federal
maximum contaminant levels (10 mg/L [as nitrogen] and 0.002 mg/L,
respectively). Concentrations of total and dissolved manganese,
total aluminum, and total iron in downgradient PSF wells slightly
increased above upgradient well (background) conditions.
Concentrations of manganese (total and dissolved) exceeded
secondary Maximum Contaminant Levels (50 g/L) in samples PSF92-02
and PSF92-03.

Sample PSF92-02 detected a total zinc concentration above
background conditions. Detectable concentrations (total and
dissolved) of arsenic were found in sample PSF92-05. The dissolved
mercury concentration from sample PSF92-04 (0.4 g/L) has been
discounted because it exceeds the total mercury concentration (non-
detect) for this sample. In addition, associated soil samples and
groundwater samples from subsequent sampling events do not contain
mercury. Concentrations of inorganic constituents (chloride,
nitrate, sulfate and bicarbonate) increased above background
conditions downgradient of the PSF. The increased concentrations
of inorganic chloride and sulfate downgradient of the PSF may be a
result of the breakdown of pesticides.

Analytical results reveal that metals and inorganic constituents
exist in the surface water to the east of the PSF in both upstream
and downstream . Of the metals analyzed, total concentrations of
aluminum, iron and zinc increased immediately downstream of the
PSF. Of the inorganic constituents analyzed, concentrations of
chloride and bicarbonate decreased downstream of the background
sampling location (PSFSW-01), while sulfate concentrations
increased immediately downstream of the PSF.
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7.1.2 Summary and Conclusions - Fate and Transport

The pesticides and other semi-volatiles (PAHs) detected in site
soils have low water solubilities and high K0C values, indicating
that these constituents have a high affinity for binding to soil
particles, and a low potential for transfer to groundwater or
surface water (ATSDR, 1987-1991; Howard, 1991). Secondary
transport pathways for PAHs and pesticides include the
transportation of adsorbed contaminants on soil particles by storm
or surface water runoff to sediments, and the subsequent
transportation of these sediments to points downstream. Soil
particles containing sorbed contaminants may also be dispersed as
airborne particulates.

The primary and secondary transport pathways for metals detected in
site soils are similar to the pathways discussed above, with the
addition of water soluble species leaching to ground and surface
water. The volatile organic compounds (VOCs) detected in site
soils are also water soluble, so they may also leach to groundwater
or surface water, or, if they are present in the upper surface
soils, these constituents may volatilize out into the atmosphere.

Constituents that dissolve and transfer to the groundwater can be
expected to travel within the aquifer in the direction of
groundwater flow. Metals constituents dissolved in surface water
will continue to flow downstream, but VOCs will tend to volatilize
out of surface water to the atmosphere. Nonionic metals species
and organic compounds with lower water solubility and high KOC
values may also precipitate out of surface water and settle into or
become bound to sediments. Constituents present in the sediments
may act as a future source of surface water contamination, if
conditions favor their reentry into the water column.

The low levels of VOCs detected in site soils are unlikely to
affect the groundwater column to a great extent. In addition, the
pesticides and PAHs detected in site soils tend to remain strongly
bound to soil particles, also resisting transfer to the water
column.

7.1.3 Summary and Conclusions - Baseline Risk Assessment

A baseline risk assessment was conducted for the PSF site, which
includes a human health evaluation and an ecological risk
assessment. The human health evaluation identified 26 potential
exposure pathways, including 12 current pathways and 14 future
pathways. The baseline risk assessment indicates that there may a
concern for potential risk to human health, based on the exposure
pathways developed for the site.
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Specifically, the risk assessment identifies several receptor
exposure pathways that have the potential to cause noncarcinogenic
health effects. A calculated hazard index (HI) greater than 1.0
indicates that the "threshold" for noncarcinogenic health effects
for a particular pathway has been exceeded. Unacceptable
noncarcinogenic (systemic) risks were identified for the following
receptors and exposure pathways in the risk assessment:

Receptor Exposure Pathway - Medium HI

current on-site worker dermal exposure to surface soil 9.2
future on-site worker dermal exposure to surface soil 33
future construction worker dermal exposure to surface soil 16
future construction worker dermal exposure to subsurface soil 7.3

future recreational child dermal exposure to surface soil 1.9

future (off-site) adult ingestion of groundwater 4.6
future (off-site) child ingestion of groundwater 22

The baseline risk assessment also identified several receptor
exposure pathways with the potential to cause carcinogenic effects.
Risks from potential carcinogens are estimated as probabilities of
excess cancers as a result of exposure to the chemicals from the
site. The National Contingency Plan defines the range if
acceptable risks for evaluating cancer risks as 1 x 10 to 1 x 10 ,
which corresponds to one excess cancer in a population of ten
thousand to one excess cancer in a population of one million.
Cancer risk estimates were calculated f2r three rpceptors that
exceed the acceptable risk range of 1 x 10" to 1 x 10" , as follows:

Receptor Exposure Pathway - Medium Cancer Risk

current on-site worker dermal exposure to surface soil 8 x 10
future on-site worker dermal exposure to surface soil 4 x 10

future (off-site) adult ingestion of groundwater 2 x 10'

In addition, fifteen cancer risk estimates were calculated that
exceed the standard point of departure, but ar within he
acceptable risk range identified by the NCP (1 x 10 to 1 x 10 ").
A list of these acceptable risks, by receptor and pathway, is
located in Section 6.1.5, which summarizes the human health portion
of the risk assessment. It should be noted that the estimations of
risks due to dermal exposure are likely to be overestimated, due to
the conservative assumptions used in calculating the risks. The
risks estimated for future consumption of site groundwater may also
be overestimated, since there are no current plans to develop the
site as a well field for residential users, and since there is an
adequate supply of drinking water available from the Fort Riley
wells, located 1.8 miles upgradient from the PSF site.
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A qualitative ecological risk assessment was conducted as part of
the baseline risk assessment. The ecological risk assessment did
not identify any current negative impact to flora and fauna at the
site. Terrestrial and aquatic life in the area of the drainage
ditch may potentially suffer adverse effects from constituents
detected in site surface water and sediment samples. However,
other (larger) sources of surface water are located nearby, and
ecological receptors would probably favor these sources over the
intermittent stream on site. Therefore, the environmental impact
of the contamination detected in the surface water and sediment on
site appears to be low. In addition, the contamination present in
site surface water and sediment should not impact downstream media
because the natural character of the drainage ditch (i.e., its
intermittent flow) does not consistently discharge surface water
and flush sediments to downstream points.

Likewise, the risk to environmental receptors due to exposure to
surface soils is also minimal or low. The area most impacted by
soil contamination (the previously stressed area of vegetation) is
small (20 ft. x 20 ft.), and there are areas adjacent to the site
that provide suitable habitats and food supplies for animal species
that may pass by or frequent the site. And, because the area of
stressed vegetation has experienced regrowth this growing season,
the effects of the surface soil contamination do not appear to be
long-lasting in nature.

7.1.4 OVERALL CONCLUSIONS

These final concluding statements have been made based on a number
of criteria that include: quality and quantity of data collected
as part of the RI, limitations of the collected data, whether or
not the data supports the purposes and objectives of the RI (as
stated in Section 1.1 of this report), and evaluation of the risk
posed and/or associated with past and/or current PSF activities.

Based on the conclusions derived from the information in Sections
4, 5 and 6 and presented in Sections 7.1.1., 7.1.2. and 7.1.3., the
surface soils, subsurface soils, and groundwater on site may
present limited risks to on-site workers and future residents.

Although a "zero" line of contamination was not identified, the
nature and extent of contamination, based on regulatory cleanup
criteria and requirements, was developed. Therefore, the data are
adequate for developing risk-based remedial objectives. At this
time, additional sampling and analyses of surface and subsurface
soils and groundwater is not necessary to further characterize the
site.
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FIGURE 1-2
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FIGURE 1-3

USAEHA APPROXIMATE SOIL/SEDIMENT
SAMPLING LOCATIONS, MAY 1986
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FIGURE 2-1

BUILDING 348 CONFIGURATION
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FIGURE 2-2

DIPPING FACILITY LOCATION AND
FUTURE PESTICIDE STORAGE FACILTY LOCATION
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FIGURE 2-3
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FIGURE 2-4

MONITORING WELL AND GROUNDWATER SAMPLING LOCATIONS
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FIGURE 2-5

SURFACE AND SHALLOW SUB-SURFACE SOIL SAMPLE LOCATIO
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FIGURE 2-6
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FIGURE 3-1

MAJOR DRAINAGES AND SURFACE WATER FEATURES
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FIGURE 3-IA
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FIGURE 3-1B N
ESTIMATED DRAINAGE PATH AT

DIPPING FACILITY
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FIGURE 3-2

OBSERVED PATH OF SURFACE WATER RUNOFF
FORT RILEY, KANSAS
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II FIGURE 3-3
GEOLOGIC MAP OF FORT RILEY
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FIGURE 3-4
GENERAL STRATIGRAPHIC
SEQUENCE-ROCK COLUMN

FORT RILEY, KANSAS
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FIGURE 3-5

LOCATION OF GEOLOGIC CROSS SECTION
PESTICIDE STORAGE FACILITY

FORT RILEY, KANSAS
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FIGURE 3-5a

GEOLOGIC CROSS SECTION A-A'

NW PESTICIDE STORAGE FACILITY SEFORT RILEY, KANSAS A 1090
PSF92-01 1088.30

1085 "-.1085

1077.80 1077.50 1078.59
1080 PSF92-02 PSF92-03 PSF92-04 -1080

1085_____....___ -1085

1070 :-1070

1065 ' _.2' . " ". ' :': .. 1062.0 1065

1060 -- A- -1060
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1040-GAELIETN Screen -1040
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1030 -q ASPHALT VERTICAL EXAGERATION: 10:1 100-1 1030

LLAW ENVIRONMENTAL, INC.15.4
GOVERNMENT SERVICES DIVISION



FIGURE 3-58

CONTOUR ELEVATIONS OF 1907 vs. CURRENT TOPOGRAPHY
PESTICIDE STORAGE FACILITY

FORT RILEY, KANSAS
(NOTE MONITOR WELL IS NOT

TO SCALE. IT IS LOCATED AT I
0 NORTH 268,367.45 & EAST BULK ASPHALT

2,348,874.86) STORAGE AREA

- I I -,PSF92-01 I

GR. ELEV. = 1088.3
TOP ELEV. = 1090.01

I'7 II I - , co , "

xI

. NO.!346 AI /I I
I I I

/ / I

"IFLLINT STATIN

• I

00 GR. ELEV. 1077"8/

010

PI 'I"-OUTE UU_ / ,= r GR. 10= I .5

x xI

0I

07--o -'\ -- , B / I

BRIUI ULI C PSF92-/

" / \\\ \ / / I

NO. GR. ELEV. =3509/

TOP ELEV. 1009782

EXISTING

... R . ELEV. - 106 . ..

LEGEND ///
*MONITORING WELL AND

SAMPLE LOCATION
GR. ELEV= 1082.9 ELEVATION OF GROUND SURFACE AT SAMPLING /

LOCATION IN FEET ABOVE SEA LEVEL

TOP ELEV. TOP OF CASING

- - 070- - TOPOGRAPHIC CONTOUR LINES (INTERVAL= IO FEET)

- X" FENCEW2RAILROAO
UNED PORTION OF

______DRAJNAGE DITCH

CURRENT TOPOGRAPHICAL ELEVATION

--- TOPOGRAPHICAL ELEVATION IN 1907

L - ICROSS SECTION

--'---- filename. FT- RILEY\xFIC3- 5B. DWG

- - LAW ENVIRONMENTAL INC.
- GOVERNMENT SERVICES BRANCH



FIGURE 3-5C

COMPARISON OF FILL ACTIVITY - CROSS SECTION A-A'

PESTICIDE STORAGE FACILITY
FORT RILEY, KANSAS

........ ..... . . .... .. ....... ....... ...... ....... ....... ...... ....... ....... 
.... ...... 1090

• " .. ,.1080

SAND/
CLAYEY % %

SILT%%....... ...... ....... ......... .. .... .. ..... .. .. ...... 1 0 7 5
.... .... .... .... ........... ....... .... 

% ..... ...... . ...... .... . ..... 1070

105

LEGEND

0 50 100 Topography in 1907

SCALE IN FEET . Current Topography 1531.49

=M LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION



FIGURE 3-5D

COMPARISON OF FILL ACTIVITY - CROSS SECTION B-B
PESTICIDE STORAGE FACILITY

FORT RILEY, KANSAS

- - AND - -" - -- - - -- 100
347

348
- --- 1085

- - - - - -m - - - -1080

SAND/
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SILT
- - - - - - - - 1075

.. -- .. . ....... 1070

--- - - 1065

LEG END
o so 100 Topography in 1907

...-- SCALE IN FEET . Current Topography
=" LAW ENVIRONMENTAL, INC. 1,1.49,

GOVERNMENT SERVICES DIVISION



FIGURE 3-6
SUPPLY WELL LOCATIONS NEAR PESTICIDE STORAGE FACILITY

FORT RILEY, KANSAS

MILFORD I

,Z Z
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--- LAW ENVIRONMENTAL INC.
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FIGURE 3-7

POTENTIOMETRIC SURFACE MAP, DEC. 1992
PESTICIDE STORAGE FACILITY

FORT RILEY, KANSAS
AREA OF INVESTIGATION

* LEGEQ
-,.. - STREAM

--BULK-I- RAILROAD TRACKS
0AGREAT -M-*- FENCE

S = MONITORING WELL LOCATION
"• (U) GROUND WATER ELEVATION,

SECURED IN FEET ABOVE. MSL.
GATE BULK

ASPHALT EQUIPOTENTIAL LINES
STORAGE CONTOUR INTERVAL, 2 FEET /

LIMESTONE LINEDPORTION OF CHANNEL

PRESSURE TREATED

. LOCATION

LUM. EOSToRAGE TRFFORME

'I CULVERT
PSF92-02 ~ I~

VEHICLEjEQUIPME
FILLING STATION
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(1041.95)

(SITE)

FOV0 50 100

.. L IifRONMENTAL, IC. APPROX. SCALE IN FEET 1531.49

- "GOVERNMENT SERVICES DIVISION



FIGURE 4-1

MONITORING WELL LOCATIONS
PESTICIDE STORAGE FACILITY

FORT RILEY, KANSAS
AREA OF INVESTIGATION

PSF92-01

BULK 0 LEGEND
..... STREAM

0 I-- RAILROAD TRACKS

SECURED BULK 4 - X FENCE
GATE ASPHALT MONITORING WELL LOCATION PSF92_

12" CMP = CORRUGATED METAL PIPE

" LIMESTONE LINED PORTION OF CHANNEL/

PRESSURE TREATED I

LUMBER STORAGE •
FORMER
LOCATION

!. •OF TRACKS

FORMER VEHICLE/ "

CURRENT HERBICIDES EQUIPMENT RINSING STATION *I

VEHICLE/EQUIPMENT
"FILLING STAION ULVERT

PSF92-02

- (12" CMP)

F92-03 EXISTING

STORACK

(SITE)

.. D

- LAW ENVIRONMENTAL, INC. APPROX. SCALE IN FEET 1531.49

GOVERNMENT SERVICES DIVISION



FIGURE 4-2

SURFACE SOIL SAMPLE LOCATIONS
PESTICIDE STORAGE FACILITY

FORT RILEY, KANSAS

PRESSURE
TREATED
LUMBER
STORAGE

#00

AREA OF STRESSED
VEGETATION ',

x-,-

0 FORMER•0
p.' LOCATION

X%*~' OF TRACKS
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VEHICLE/EQUIPMEN , "e/*
CULVERT §

. (12" CMP)

VEHICLE/EQUIPMENT

'FILLING' STATION ..

SAMPLNG DETHS*
PSFSS01: 12-24"
PSFSS02: 6-18"

o ... VPSFSS03:3-12"
PESTICIDE PSFSS04: 1-12"
STORAGE *Sample Depths are influenced 0
FACILITY 00 by thickness of gravel cover encountered

(SITE) ) at sampling location.EI
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TRACK

I00 ISTREAM
RAILROAD TRACKS
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...J [ SURFACE SOIL LOCATION PSFSS

010ii LIMESTONE LINED PORTION OF CHANNEL

CMP = CORRUGATED METAL PIPE

0 60 120

LAW ENVIRONMENTAL, INC. APPROX. SCALE IN FEET 1531.49

-- GOVERNMENT SERVICES DIVISION



FIGURE 4-3

SHALLOW SOIL BORING SAMPLE LOCATIONS
PESTICIDE STORAGE FACILITY

FORT RILEY, KANSAS

PRESSURE e4
TREATED
LUMBER '4
STORAGE

:Z;N AREA OF STRESSED O
,.-. .. VEGETATION '*

0-

*0" FORMER
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(1.5-2.5 = A, 3.5-4.5 =13)
LIMESTONE LINED PORTION OF CHANNEL

CMP CORRUGATED METAL PIPE
0 60 120

LAW ENVIRONMENTAL, INC. APPROX. SCALE IN FEET 1531.49
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I FIGURE 4-4

SURFACE WATER AND SEDIMENT SAMPLE LOCATIONS
PESTICIDE STORAGE FACILITY

FORT RILEY, KANSAS

AREA OF INVESTIGATION
. PSSW~ T

' -I-i- RAILROAD TRACKS

GATE BULK S G SURFACE WATER/SEDIMENT
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FIGURE 4-5

USAEHA APPROXIMATE SOILISEDIMENT
SAMPLING LOCATIONS, MAY 1986

PESTICIDE STORAGE FACILITY
FORT RILEY, KANSAS

GATET

....

s~cu.o "u' F' 8s6S4

....... 4 86S

VEHICLE/EQUIPMENT
RINSING STATION ,. CULVERT

.s ....... ...

I...NG

STORATIN
FEcERILROA TRACKS

.. (SI E)......RAIAG

ST R G LEGENDAE OI
SAMPINGLOCTIO
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0 0o 100

LAW ENVIRONMENTAL, INC. APPROX. SCALE IN FEET 1531.49
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FIGURE 4-6
SURFACE SOIL SAMPLE LOCATIONS

PESTICIDE STORAGE FACILITY

FORT RILEY, KANSAS
.

PRESSURE
TREATED 0
LUMBERSTORAGE t

Is

#0
AREA OF STRESSED

VEGETATION
k i p P S F S S -0 t : 1 2 -2 4 ".

:.I: PES CI ESPCB (mg/cg) @DT 0.850 M gs~ssrn: 0.094
PSFS-2 etoxchlor: 2.400

.:': .'". ,Samolna eoth 6-1h lordane: 0.750
.......... VOLATILE 0RGANICS (mg/kg) Maah•n .1

SEMOL. ORNICFORMER
~TouToluene: 0.006 

F.00

EDDT: 
1.270 TOTAL MTL kg) 

LO ATON /

iUeldrLn: 0.077 rsenic: 2.4 PSFSS-04Riiii|He pt ach lor: 0.300 Barium: 99 SlaM mOFlTRACKthS112

::iilChlordane: 3.200 CShromIum: 9.3 VOLATILE ORGANICS (mg/Kg)
|TOTAL METALS (m g) Lead: 46 Toluene: 0.007|Arsenic: 16 PESTCIOES/PCBs (rrkg)

|Baru m: 35 PSFSSO1 PF O4 DT:.800 CULVERTjfChromium: 6.9 Chlordane: 1.300W

]Lead: 32 SEIWVOL ORGANICS (mgfkg)NielMET Total PAH%: &690

VUPN FORMER TOTAL METALS (m(mkg)Arsenic: 4.6 "

VEHICLE, QUIP\E Barium: 120

RINSING~XISIN STTO/homu:i

.. x-:PSFSS 3 Silver: 0.6

CULVERT;.<!! :iiiiPS F'SS-03 (12 C M P)

.D ccPESTICIoEStCBs (mg1Og)

of:'%% DDT an t eaoie DD: and DD)

and gam Chlordane: 0.059TOTAL METALS (mo/g

VEHICLE/EQUIPMENC. ARX.SLINFT134
-FILLING* STATION MEN SVE iION

PESTICIDE
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FACILITY 

0

(SITE) EXISTING
,EGE T TRCK

-00 STREAM

NTES: 140 ] SURFACE SOIL LOCATION PSFSS-

DD cnenrtin rpesent total concentrations '#""',LIMESTONE LINED PORTION OF CHANNEL
of DDT and its metabolites (DDE and DDD). CMP = CORRUGATED METAL PIPE

2. Chlordane concentrations represent sum of alpha-
and gamma- chlordane concentrations.

3. Sampling depths are Influenced by thickness of gravel 0 60 120

cover encountered at sampling location.
4. Samples were collected 4-5 through 4-8-92.
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FIGURE 4-7
TOTAL DDT AND METABOLITES CONCENTRATIONS FROM SOIL BORINGS

PESTICIDE STORAGE FACILITY
FORT RILEY, KANSAS

SAMPLING DEPTH: 1.5 - 2.5 FT

BUILDING BUILDING I
NO. 345 NO. 346

/I
/ I

FORMER VEHICLE/EQUIPMENT
RINSING STATION/

~~~PSFSB-A
0.0 C0

0.016/

PSFSB-2A /PSFSB-3A /B9A3 0.042 / 7.700-- -_ ,$0, 4 6 570
- 9.00

-PSFSB5A i"1.000-- - .. - ,

_IPESTICIDE /
STORAGE / PSFS- 6  " I o.\CURRENT HERBICIDE PESITE + - -. I /0 1

VEHICLE/EQUIPMENT MONITOR WELL I / \ 0.310
FILLING" STATION / PSF92-02 ' /

SND PSFSB-10A *SFSB-15A LEGEND0.540 --- PSFSB-1ND
/ ,u/ 050"" -,.50.,.-"O.. ND _____

BII// / 0560 SAMPLING LOCATION
/ PSFSB-2 SOIL BORING (HAND AUGER)NO. 347 / I.PSF92-02 MONITORING WELL BORING/ /- PSFSB-17A \ ND NOT DETECTEDPSFSB-12A 0.980) \ -- 1070-- TOPOGRAPHIC CONTOUR UNES (INTERVAL = 10 FEET)

0770
0 4PSFSB-6A - - - - - - -... PSFSB- 18A _X_ NND 31 PSFSB-I1A 0.280BUILDING / 1, 0.076 "LUNED DRANAGE DITCHNO 348 /PSFS0-\ - 1.000 INTERPOLATED CONTOUR LINES OF

N TOTAL DDT AND METABOLITES CONCENTRATIONS

/4 PSFSB-SA
000.555 MONITOR WELL PSFSB-I _A PSFSB-20A4

PSFS-4A PSF92-03 + / " 0.340 ND NOTE:
--- x 1 - 1. ALL CONCENTRATIONS AREI REPORTED IN MILUGRAMS-- _ " -'_--------'_X _ X X --- "PSFSB- 14A \ PER KILOGRAM (mg/Kg).- .

0.183
01 2. SAMPLES COLLECTED IN MARCH/APRIL, 1992

3. DDT CONCENTRATIONS REPRESENT TOTAL CONCENTRATION
OF DDT AND ITS METABOLITES (DDE AND DOD)

/

0 30 60

SCALE IN FEET
LAYER: DDTC0-25

L - LAW ENVIRONMENTAL INC.
- - GOVERNMENT SERVICES BRANCH



FIGURE 4-8
TOTAL CHLORDANE CONCENTRATIONS FROM SOIL BORINGS

PESTICIDE STORAGE FACILITY
FORT RILEY, KANSAS

SAMPLING DEPTH: 1.5 - 2.5 FT.

/ I
BUILDING BUILDING / /
NO. 345 NO. 346

/ /!

FORMER VEHICLE/EQUIPMENT o/

RINSING STATION /

.f ~~PSFSB-IA . 0  / " , ."SF0
- ".0046.0

(/PSFSB-2A PE PSFSB-3A / PSFSB-9AN / /
-- I 0.420 _3 IO RAGE -- 2 -- 0.780 " I
| I "i // SITE *PSFSB-5A"""7 * " " \ /

N ~~~1.580~ , .
N 0.50. PSFSB-11A

CURRENT HENICID> O1 0 IRPSFSB-16A
VEHICLE/EOUIPM~N -0N0 \%_.38--.E- .- /MOIO EL N \/
"FILLING" STATION -000PSF92-02

MR0144 * PSFSB-1OA 
\ +\PSFSB-15A 

L' 0.890 \ '0,.oo9 LEGEND
0.100 / 40, SAMPUNG LOCATION

BUILDING / N /,PSFSB-2 SOIL BORING (HAND AUGER)
NO. 347 / ,' / N PSF92-02 MONITORING WELL BORING

1 / / , / PSFSB-17A \ ND NOT DETECTED
L- -// PSFSB-12A ._,,_.,_,_, 9.560/ ,I , I ND I I_56 -- 1070-- TOPOGRAPHIC CONTOUR UNES (INTERVAL = 10 FEET)

+ PSFSB-6A / " - 4 PSFSB-I8A -X- FENCE

ND PSFSB- 19A 0.078

BUILDING -OOlO ./-, 0.031 , , UNED DRAINAGE DITCH

NO. , 1348 0%S7A / 0.010
NO. 3 O .00._...... INTERPOLATED CONTOUR UNES

1-/ 0. 12, 1 OF CHLORDANE CONCENTRATIONS

/ PSFSB-aA
0.100 T--- PSFSB - 20A +

/ /0.7I PSFSB- 13A
MONITOR WELL 3 0.011/PSFSB 4A 0B PS920 0.347'- NOTE:

_I 0.181 PS-O. 100 * J o)/ 1. ALL CONCENTRATIONS ARE REPORTED IN MILLIGRAMS
--- - --- -- -PSFSB-,.,. PERKIORM(g g)

- ---- X0.135 2. SAMPLES COLLECTED IN MARCH/APRIL, 1992.
3. CHLORDANE CONCENTRATIONS REPRESENT SUM OF ALPHA-

- AND GAMMA- CHLORDANE CONCENTRATIONS.

0 30 60

SCALE IN FEET

LAYER: CC0-25

L = LAW ENVIRONMENTAL INC.
- GOVERNMENT SERVICES BRANCH



FIGURE 4-9HEPTACHLOR CONCENTRATIONS FROM SOIL BORINGS-_ ~ PESTICIDE STORAGE FACILITY

FORT RILEY, KANSAS

SAMPLING DEPTH: 1.5 - 2.5 FT

iI  I /

BUILDING BUILDING / INO. 345 NO. 346

/ /I'/
FORMER VEHICLE/EQUIPMENT /
RINSING STATION

*PSFSB-A //
ND,/ /

, , ./. o , , , _, / / /I -- -0.020 P .4P 1S-3A / SFSB-9A
PSFSB-2A .1 PETIID . 200-NQ % N0.045 * I PSTICIDE .20-% SFSB_5Aj

" SITE -I"----6.230O / 4
/- PSFSB- A 11

CURRENT HERBICIDE 0.0.. 0 N IS-16AVEHICLE/EQUIPMENT MONITOR WELL ND
"FILLING" STATION / PSF92-02 + / SFSB-/ /

SND / ND LEGEND
BUILDING . SAMPUNG LOCATIONNO.I347NG 

PSFSB-2 SOIL BORING (HAND AUGER)NO. 347 
PSF92-02 MONITORING WELL BORING

S// PSFSB-17A ND NOT DETECTED
F--// PSFSB-12A (ND 1 /NOOTDTTE

PFB1A ND 
-- 1070- - TOPOGRAPHIC CONTOUR UINES (INTERVAL 10FET

P -$-6A PB--A I a -X-- FENCEND PSFSB- 19A NDS-I1I
NBUILDING /ND UNED DRAJNAGE DITCH

NO. 348 /PSFSB -7A o 0.100--- INTERPOLATED CONTOUR LINES
ND OF HEPTACHLOR CONCENTRATIONS

/- PSFSB-rA 
1. THE CONTOURS ARE BASED ON THE SUM TOTAL

NNDB-. MONITOR WELL -NFB20A4 OF CONCENTRATIONS OF THE SURFACE
PSFSMOITO WEL PS9-N DD SAMPLE AND THEIR ASSOCIATED SHALLOWPSFS - 4 PS92-0 NDSOIL 

BORING SAMPLEND 4 \ 2. ALL CONCENTRATIONS ARE REPORTED IN MILLIGRAMS
-x-x PSFSB-14 \ PER KILOGRAM (mg/Kg)- - - ND 3. SAMPLES COLLECTED IN MARCH/APRIL. 1992

AN

0 30 60
SCALE IN FEET FILENAME: 11XI7.DWG

-LL LAW ENVIRONMENTAL INC.
GOVERNMENT SERVICES BRANCH



FIGURE 4-10
METHOXYCHLOR CONCENTRATIONS FROM SOIL BORINGS

PESTICIDE STORAGE FACILITY
FORT RILEY, KANSAS

SAMPLING DEPTH: 1.5 - 2.5 FT

BUILDING BUILDING ,

NO. 345 NO. 346

-- ' P S S B I P E S T IC ID E "- P S F S B - .3 A / S F S B - 9 A III I IND- SOAGE

___J" / SITE PSFSB-SA / .0o0-N ''''''''' I I
/So 4 I

VEHICLE /EQUIPMENT .MONITORWELL ND

"FILLIN G STATION /PS 92-02 .F -1 OL

BUILDING __/// PSFSB-2 SOIL BORING (HAND AUGER)
NO..347 PSF92-02 MONITORING WELL BORING

+PFB- 17A NO NOT DEFECTED

PSFB 12-ID-1 07G- - TOPOGRAPHIC CONTOUR LINES (INTERVAL =10 ET

/ ND

.4!1 PSFSB-7A + I .-- FNEPLTDCNRUE
I ND 18A

ND0.056/ /

/ /

PSFSB-2AD PESTICID 19 PND-A S589
NDUILSTOR G ND LIE NDING DIC

SITE ~ / PSFSB-A / OO~
ND PSS-0 PSSB.4A'.

S2. ALL CONCENTRATIONS ARE REPORTED

x - \IN MILUGRAMS PER KILOGRAM (mg/Kg).

0 .30 6(

SCALE IN FEET

L = LAW ENVIRONMENTAL INC.GOVERNMENT SERVICES BRANCH



FIGURE 4-11

TOTAL PAH CONCENTRATIONS FROM SOIL BORINGS
PESTICIDE STORAGE FACILITY

FORT RILEY, KANSAS
SAMPLING DEPTH: 1.5 - 2.5 FT

II
BUILDING BUILDING
NO. 345 NO. 346

L i , I ,II

FORMER VEHICLE/EQUIPMENT /
RINSING STATION /

ND/

PSPSFSB-3A SFS-9A

PESTICIDE NDSS-3 SF29PSFSB- 2A STORAGE N/ 4.860 0
ND SITE * PSFSB-5A I " ' II

ND fI \,5. /00z
PSFSB-11A -Oo./ ND/' 0 /., 0.100// /

CURRENT HERBICIDE H \P\I I/ 1g .. tPSFSB- 16A
VEHICLE/EQUIPMENT , MONITOR, WELL . 110
"FILLING" STATION PSF92- 2- PF - / \ ". // //ii 6.nPSFSB-OA * IPSFSB-15A / / 470 / X DLGN

61 4.780 / \\ ND LGN
/#* SAMPUNG LOCATION

BUILDING - /I PSFSB-2 SOIL BORING (HAND AUGER)NO. 347 PSF92-02 MONITORING WELL BORING
PAVED AREA / 1PSFSB-17A N NOT DETECTED

/ PSFSB-12A 7 0 -- 1070-- TOPOGRAPHIC CONTOUR UNES (INTERVAL = 10 FEET)

E 4PSFSB-6A PSSB 1,L __X FENCE
ND - -O-'PSFSBP-19A- -. 680-

G 100 0.520I UNED DRAINAGE DITCH
BUILDING 1.000.L I050____
NO..348 ./PSSB-7A --- 1-00- - -0- '....-......O . INTERPOLATED CONTOUR LINES, / . - . -. , "I IOF TOTAL PAH CONCENTRATIONS

-- -l PAN POLYNUCLEAR AROMATIC HYDROCARBON
/*i"PSFSB-:,A - -. . II I

MI WL PSFSB-1I PSFSB-20A4 NOTE:
PSS AMONITOR WELL 1 .6 , " .-760

PSF92-03 0.56 -
ND F 10 \ .6-X-O-X------ OX -x x. .7 . p.sB_ -A I 4A 3.,

X X - S-15.010 \ J .,O. 1. ALL CONCENTRATIONS ARE REPORTED IN MILLIGRAMS
.- I" / -z - -" PER KILOGRAM (mg/Kg)

P A.2. SAMPLES COLLECTED IN MARCH/APRIL 1992
PAVED AREA 15.000 3. PAs DETECTED IN 1.5-2.5 FT SAMPLING DEPTH INCLUDEDx /ANTHRACENES, CHRYSENE, FLUORANTHENES,

PHENANTHRENE AND PYRENES.

\

/\

0 30 60

SCALE IN FEETSCAL IN EETFILENAME: 11lX17.DWG
--- LAYER: TOTALPAHCO-25

L= -LAW ENVIRONMENTAL INC.
- GOVERNMENT SERVICES BRANCH



FIGURE 4-12

TOTAL DDT AND METABOLITES CONCENTRATIONS FROM SOIL BORINGS
PESTICIDE STORAGE FACILITY

FORT RILEY, KANSAS
SAMPLING DEPTH: 3.5 - 4.5 FT.

BUILDING BUILDING
NO. 345 NO. 346

II

FORMER VEHICLE/EQUIPMENT /
RINSING STATION/

30.00000

/UR N E B C D ., Nn . . I I

P/SFSB- I B 0B--
.0 0.1- - - -- -NO--- -- 4. 000 - - .GEN

I ILIG( 
2 , /OOII II.OQOL/ Io

PSSB3 l/\iFS-9OIBOIN 
HNDAGR

SITE (A+P33.0e2
PSFSB-28 4  ,oo------------ 3/

NSTORAGE p /FFS B- L 
2O"0.061 /F 

1PSFSB- I 16B

/\ PS.2-0 0l 0.020\
CURRENT HERBICIDE * \I ~~S-6
VEHICLE/EQUIPMENT ONITOR WELL %,O / .0 025
"FILLING" STATION /PF92-

02 SPSFSB .108 \ /
0N16 \8VPFPSFSB-15B LEGEND0 IND * SAMPUING LOCATION

BUILDING PSFSB-2 SOIL BORING (HAND AUGER)
NO. 347 MPSF92-02 MONITORING WELL BORINGNO. 347 / . 1 / PSFSB- I 7B ND NTDT C OT OUNS(ITRD = ET

.PSFSB-12B 0.025--- -- 1070-- TOPOGRAPHIC C-- LINES ( 10'-'- 0.270 -1 EN E
0 04 S F S B -6 BB .P S F S B - 1 8 B

BULDN 0.050 - 0.058 -- - 111______JA DTC

-. 0.00142.SFMPLES BO0L 
NED R N AGDITCH,92

NO. 348 'PSFB7B ~.025-
S B - B. .. D .-- iO O 00 - - - INTERPO LATED CONTO U R LIN E S OF

S .TOTAL DDT AND METABOLITES CONCENTRATIONS
3.00 0.0253.000 I PSFSB-8B/I

0.10 / 0.170 MOIO .PSFSB- I3B I PSFSB-20B*

PSFSB4B 

0WELL
0.117 0

0.01 
1. ALL CONCENTRATIONS ARE REPORTED IN MILLIGRAMS

AY R D- 
- PER KILOGRAM (mg/K )0 .0- - - - - - - -- - X P 7 1 8 2 S A M P L E S C O L L E C T E D IN M A R C H / A P R IL . 1 9 9 20.0123. DDT CONCENTRATIONS REPRESENT TOTAL CONCENTRATION

OF DOT AND ITS METABOLITES (DDE &c DOD)

e 0 30 60

SCALE IN FEETFIEA: X1DW

LAW ENVIRONMENTAL INC.
GOVERNMENT SERVICES BRANCH



FIGURE 4-13
TOTAL CHLORDANE CONCENTRATIONS FROM SOIL BORINGS

PESTICIDE STORAGE FACILITY

FORT RILEY, KANSAS
SAMPLING DEPTH: 3.5 - 4.5 FT./ //

BUILDING BUILDING /NO. 345 NO. 346

__ / I
/ /

FORMER VEHICLE/EQUIPMENT /
0 Ar /RINSING STATION 

C--------------- -------- O. 
0o.0. loo..,N

0- -- .166--- / ". , %.000 -
.006~ ~000 

+ PSFSB-~ > ,PFSB-9oP S F S B 3 B_ . "F 9 B

0 .320~ * - PSFSB-5 . ol- - -

-- P , 0- . .. . I, I B 0 41 1\CURRENT HERBICIDE PESTICIDE - /1
VEHICLE/EQUIPMENT STORAGE MONITOR WELL %% -13
"FILLING" STATION SITE PSF92-02 PSISB-10 1 ,PSFS B_15/

-0.148 D/ NDS8-1 LEGEND

BUILDING , 0.07 0 / SAMPUNG LOCATIONNO. 347 0/ \ /, 0--l PSFSB-2 SOIL BORING (HAND AUGER)PSF92-02 MONITORING WELL BORING/ 2 O P -PSFB-12B 01 -
ND NOT DETECTED/ 1.700 "00 "1 " \ o- -1070-- TOPOGRAPHIC CONTOUR UNES (INTERVAL = 10 FEET)PSSB6 /os ) I SS -B- X- FENCE0.008 

_JPSFSB -19B - -,00

BUILDING 0. 1O,2BoI 
- x UNED DRAJNAGE DITCH

NO. 34 8 O . P F BTO%/O.-' _ _ ?. _ _ .
N 0PSFSB-8 78 1000-- - INTERPOLATED CONTOUR LINES'%/-- 19 .

OF CHLORDANE CONCENTRATIONS

00, 0.7
/* PSFJ-8- ~ -_. 1 11

0.I 0 5-0 12 PSFSB- 2B
PSFSB-4B I f MONITOR WELL PSFSB- 1% 0.026\PSFS"

0. 11 L PSF92-034 *.02J - NTE
OP -X X 4 ' I. ALL CONCENTRATIONS ARE REPORTED IN MILUGRAMS

-- -''"'---- X X ..... ..--------PSFSB- 14B \ 
PER KILOGRAM (mg/Kg)

0.010 2. SAMPLES COLLECTED IN MARCH/APRIL, 1992\ - 1CHLORDANE CONCENTRATIONS REPRESENT SUM ALPHA-

"/ \AND GAMMA- CHLORDANE CONCENTRATIONS.

t 

0 30 60

SCALE IN FEET FILENAME: X17.DWG

LAW ENVIRONMENTAL INC.
-- GOVERNMENT SERVICES BRANCH



I 

FIGURE 4-14

METHOXYCHLOR CONCENTRATIONS FROM SOIL BORINGS
PESTICIDE STORAGE FACILITY

FORT RILEY, KANSAS
SAMPLING DEPTH: 3.5 - 4.5 FT.

BUILDING BUILDING I INO. 345 NO. 346

/ I
FORMER VEHICLE/EQUIPMENT / /
RINSING STATION

10.000/0

PSFS-..- .. jIB o •
0  

i
/ \ 0.530- -0 .. / i

§ -PSFSB-3- - A. PSFSB-9B

ND 

S8

PSFSB-2B - .0PSFSB-ND I
ND/

31 
:r- /" -,... PSFSB- I 18B

PETCIE/ 0.390 /

CURRENT HERBICIDE PESTICIDE 0 8PSFSB-I6BVEHICLE/EQUIPMENT STORAGE MONITOR WELL ND"FILLING" STATION SITE PSF92-02 PSFSB- / LEGEND
/ - OB  

NS 5 SAMPUNG LOCAION
BUILDING / / 

PSFSB-2 SOIL BORING (HAND AUGER)NO. 347/ /PSF92-02 MONITORING WELL BORING/ -/ PSFSB- 17B NO NOT DETECTED
/PSFSB-12B ND

ND -- 1 070-- TOPOGRAPHIC CONTOUR UNES (INTERVAL = 10 FEET)PSFSB-6BSFSB- 
188 -X- FENCEND PSFSB-198 ND_____BUILDING I ND IUNED DRAJNAGE DITCH

NO 348\ 

SS-1B N

NO. 348 -
.1.000.--- INTERPOLATED CONTOUR UNES

oB OF METHOXYCHLOR CONCENTRATIONS
/0

/D PSFSB-81 
PSFSB-208 

NOTE:

PND03 MONITOR WELL PNDND I1 ALL CONCENTRATIONS ARE REPORTED IN MILUGRAMSND LE PSF92-03 PER KILOGRAM (mg/Kg)
_ _ _ _ _ _ \ 2. SAMPLES COLLECTED IN MARCH/APRIL, 1992

X X-7x PSFSB -148
ND

-\

/N

0 30 60

SCA ETFILENAME: 1 X 17.DWG

- LAW ENVIRONMENTAL 
INC.LAE:mh354

-- GOVERNMENT SERVICES BRANCH



FIGURE 4-15
HEPTACHLOR CONCENTRATIONS FROM SOIL BORINGS

PESTICIDE STORAGE FACILITY
FORT RILEY, KANSAS

SAMPLING DEPTH: 5.5 - 4.5 FT

BUILDING BUILDING /
NO. 345 NO. 346

I I/ / II

FORMER VEHICLE/EQUIPMENT / /
RINSING STATION /

C

- _ 4 PSFS8-IB /,- ,o .oo4 /l
/ 64

' 2 PESTIE . PSFSB-3B / PSFS8-91 3/ ,jPESTICIDE S5.., r

PSFSB-2B , . STORAGE , - -- / 4 ND /__ 02 - SITE SB-sB / - -Nc
\ T..---O.O15. . .0 17 _ ... / /

0.005 PSFSB- I IB... .. . . ND/
CURRENT HERBICIDE / / PSFSB-1 6B
VEHICLE/EQUIPMENT 7 MONITOR WELL ND
"FILLING" STATION / PSF92-02 , PSFSB-1OB PSFSB-15B LEGEND

ND ND + SAMPUNG LOCATION

BUILDING PSFSB-2 SOIL BORING (HAND AUGER)
NO. 347 PSF92-02 MONITORING WELL BORING

/ / / PSFSB-17B ND NOT DETECTED
PSFSB-128 ND -- 1070-- TOPOGRAPHIC CONTOUR UNES (INTERVAL 10 FEET)

PSFSB-6B 
X FENCEI 4 B-6 PSFSB- 188 __

ND PSFSB-198 ND

BUILDING ND ND UNED DRAINAGE DITCH

NO. 348 /
/PSFSB-7B o - 0.015 -- INTERPOLATED CONTOUR UNES"N ND / OF HEPTACHLOR CONCENTRATIONS

/* PSFSB-BB
R PSFS-138 I PSFSB-20B+

PSFSB-4H PMONITOR WELLN NDNOE
D ND 1. ALL CONCENTRATIONS ARE REPORTED IN MILUGRAMS

- X.X.X PSFS1-1B PER KILOGRAM (mg/Kg)
-t S ND 2. SAMPLES COLLECTED IN MARCH/APRIL 1992

/ NN

-. -,

0 , 30 60

SCALE IN FEETSCAL IN EETFILENAME: 11X 17.DWG

-- LAYER: HEPTC35-45

L - LAW ENVIRONMENTAL INC.
--- GOVERNMENT SERVICES BRANCH



FIGURE 4-16

DIELDRIN CONCENTRATIONS FROM SOIL BORINGSPESTICIDE STORAGE FACILITY
FORT RILEY, KANSAS

SAMPLING DEPTH: 3.5 - 4.5 FT.

/ I /
BUILDING BUILDING /NO. 345 NO. 346 /

/ I
.FORMER VEHICLE/EQUIPMENT /

RINSING STATION a, /

0.
+PSFSB-IB
" 0.027\ / /

' PSFSB-3B / PSFSB-9B I
PSFSB-28 ND / ND

ND +.- PSFSB-5B / /

PESTICIDE 0.01 / PSFSB-11
STO AG NDSFSB-- 

6

CURRENT HERBICIDE SITE /
VEHICLE/EQUIPMENT /ONITORPWELLND/MONITOR WELL /ND /

"FILLING" STATION / PSF92-02 . PSFSB-1013 PSFS-15 L
ND ND LEGEND

BUILDING / SAMPLING LOCATION
PSFSB-2 SOIL BORING (HAND AUGER)

BUIINO. ,PSF92-02 

MONITORING WELL BORING
/ 3 

.PSFSB-17B 
NO NOT DETECTED

DPSFSB-128 N D -- 1070-- TOPOGRAPHIC CONTOUR UNES (INTERVAL.. 10 FEET)
ND 

- X FENCE__

/4# PPSFB--19B
BUILDING PSFSB- P 1 NLNE DRAINAGE DITCH
NO. 348/

-FSB-7 

-NDP.010---0 INTERPOLATED CONTOUR UNES-3 OF DIELDRIN CONCENTRATIONS/0

/4 PSFSB-8B
NDPSS-0

MONITOR WELL PSFSB- I3B ND PSFS-20ND ______P 
ND_ _ 41. 

ALL CONCENTRATIONS ARE REPORTED IN MILUGRAMS

ND 
XF PSFSB14B\ 

PER KILOGRAM (mg/Kg)
- ND 

2. SAMPLES COLLECTED IN MARCH/APRIL 1992

NDN

0 30 60

SCALE IN FEETSCAL IN EETFILENAME: 11X 17.DWG

LAW ENVIRONMENTAL INC. 
LAYER: DLDC35-45

---- GOVERNMENT SERVICES BRANCH



FIGURE 4-17
TOTAL PAH CONCENTRATIONS FROM SOIL BORINGS

PESTICIDE STORAGE FACILITY
FORT RILEY, KANSAS

SAMPLING DEPTH: 3.5 - 4.5 FT

BUILDING BUILDING /I
NO. 345 NO. 346

/ / //

FORMER VEHICLE/EQUIPMENT / /

~~* PSFSB-IB/ .. "
~~~ND" /f"//

RINSINGSTATION/

L . 1 PSFSB-3B / .PSF'SB-9B ,

//

C ES-PSFSB-16
ID\N D 

/

/ S-B- PFB3 / (*SFS IB / 1'SS-O PFSBILGN

ND 4 *P ,"~5B8 /NGPESTICIDE NDFS / I4
STORAGE 0.55I 0p

CURRENT HERBICIDE SITE /l o

VEHICLE/EQUIPMENT MONITOR WELL ' ~ /ND
"FILLING STATION P / PSF92-02

// ISI / PSFSB-15B LEGEND
1P B1 ND 4.19O4 * SAMPLING LOCATION

BUILDING /ii,-~ iI /PSFSB-2 SOIL BORING (HAND AUGER)
NO. 347 1 61 - PSF92-02 MONITORING WELL BORING

~~00 )/e l 1/*SS1BND NOT DETECTED

V \\.PSFS_9980 / ND - - 070-- TOPOGRAPHIC CONTOUR UNES (INTERVAL = 10 FEET)

PSFSB-6B ,.-X FENCE

/ND PSFSB-19B ND UNED DRAJNAGE DITCH

BUILDING 
ND

NO. 348 4
N-' 48 SFSB7B 1.000--- INTERPOLATED CONTOUR LINES

15.000 18" 890 8. OF TOTAL PAH CONCENTRATIONS

/ .-- PAH POLYNUCLEAR AROMATIC HYDROCARBON

/4 PSFSB-8B . . , - -. -
ND - PsF B.. -- .....i. 1PSF B 4 ) | AE

PSFSB-48I MONITOR WELL ,.1 640 NOTE
r~ro-*ol _U, UPF92034 40./140 F [ 

/
'

ND 0S E SF920 0 140 o 1.ALL CONCENTAIONS mARE REPORTED IN MILGRAMS

-... PER KILOGRAM (mg/Kg)

X.-O---X x- x. •00
- .r

' -  
xx PSFSB - 148 2.- SAMLE COLCE IN MACHAPI 19

X-7 .... 97 6- "ioa 3. PAHs DETECTED IN 3.5 - 4.5 FT SAMPUNG DEPTH INCLUDED
ACENAPHTHENE, ANTHRACENES. CHRYSENE, FLUORANTHENES.
NAPHTHALENE, PHENANTHRENE AND PYRENES.

0 30 60

SCALE IN FEET FILENAME: 11X17.DWG

____ J~r~MjISRIE RNHLAYER: TOTALPAHC3545LAW ENVIRONMENTAL INC.
-=" GOVERNMENT SERVICES BRANCH



FIGURE 4-18i,. CHEMICAL PROFILE OF SOIL FROM
BORING PSF92-02

PESTICIDE STORAGE FACILITY
FORT RILEY, KANSAS

ELEVATION INFEET 1079.64 Sample MWSB-02A
Sample Depth: 1.0 - 2.0 ft.1077.80--GROUND SURFACE I

Sample MWSB-02B VOLATILE ORGANICS (pg/kg)

Sample Depth: 4.0 - 8.0 ft. Methylene Chloride 30

SEMI-VOLATILE ORGANICS (mg/kg)

VOLATILE ORGANICS (pg"kg) 1075.00- *; .': Total Chlordane 0.144
Methylene Chloride 18 Tota PAHs 6.160

lebis (2-ethylhex) phthalate 0.480
TOTAL METALS (mg/Kg) TOTAL METALS (mg/Kg)

Arsenic 1.7 A.7n7c3.Barim 60"..":.'t: .Arsenic 3.7
Barium 60 Barium 130

Chromium 11 Chromium 10
Lead 4.7-Lead,6
Silver 0.9 1070.00 . Meur 0.3Mercury 0.3

Selenium 0.2*

Sample MWSB-02C S.l'er:1.0

VOLATILE ORGANICS (pg/kg) is biased low.

Methylene Chloride 19 1065.00 _______________

TOTAL METALS (mg/Kg) Sample MWSB-02D
Arsenic 1.7 Sample Depth: 14.0 - 16.0 ft.
Barium 83

Chromium 4.8
VOLATILE ORGANICS (pg/kg)

Methylene Chloride 17
'.'0.0: .TOTAL METALS (mg/Kg)

Arsenic 2.4
Barium 100

Chromium 6.4
Silver 1.1

105..•., Sample MWSB-02E
Sample Depth: 20.0 -22.0 ft.

S. -;"VOLATILE ORGANICS (pg/kg)

Methylene Chloride 11

FILL LEGEND .. . TOTAL METALS (mg/Kg)
• - "Arsenic 1.4

CBarium 72
GRAVEL -- BORING TERMINATED Chromium 7.1

AUGER REFUSAL Silver 1.2H CLAYEY-SILT L.,... '...I..'...H.....

] SAND (CLAYEY, SILTY) Notes: 1. This figure displays positive analytical results only
(non-detect readings are not included).

i WEATHERED LIMESTONE 2. Samples collected on May 5,1992.

LIMESTONE

I - LAW ENVIRONMENTAL, INC. 1531.41

GOVERNMENT SERVICES DIVISION



FIGURE 4-19

CONCENTRATION OF PESTICIDES AND SURFACE WATERm PSFSW-OI

PAHs IN SEDIMENT SAMPLES = ELEV.,-1066.6

PESTICIDE STORAGE FACILITY PSFSD OIA8LE

FORT RILEY, KANSAS COCPSFSD-1A

DDT 0.0l11
OLD I -

ICHLI 0.023
LAH 0880.

II

~~~~BULK ASPHALT 'III

I /1

, . -- .I II I I

II / ///STI I AREA

,' I I i 'I /

BUILDING BUILDING
NO. 345NO34/.. ./ UDN I ,II I

I, , / I //
/"II , / , //
I , I , / / //

FORMER VEH-ICLE/EOUIPMENT II
CURRENT HERBICIDE RINSING STAION ,/
VEHICLE/EQUIPMENT
'FILLING" STATION

Pft'Sr-0-ut BUI.DIr( PESTICIDE /.- III
R|USTORAGE/I

SURFACE WATER

PSFSW-02
/ / ELEV. = 1063.3

BUILDING SEDIMENT SAMPLE
NO. 347 BUILDING PSFSD-02A/8E NO 348ELEV. = 1063.8

CONC PSFSD-02A PSFSD-02B
DOT 0.009 --

xOLD - -
P-o-I II ICHNI 0.013 --PK ST I IU/' .1 } I 14NI 0

_xPA, 0.8 0 0.120

-- SURFACE WATER
PSFSW-03
ELEV. =1062.8

-I CI WATER PSFSD-04A/B
106/ )K51SW-04 ELEV. =1062.4

1060 =NFOSO P - CONC. PSFSD-04A SFSD-04B
DOT 0.128 0.013

'0- OLD 0.020
SEDIMENT SAMPLE R.I. 0.500-PSFSD-05A/8 .80 -

4 -- -0- -

- ,o- 1070--'- ..-- X J j '  \
CONC. PS, -05A P BCONC.PSFSO-OA PSFSO-6

DODT 0I80 0.8.0
OLDOLD 0 .. .

FORMER TRACK 03 IL 0.0,6 0.022
LOCATIONS 0PA -- 0.330

SURACEWATERE SED/ -!IMENT SAMPLEPSFS- w06 P 2 PSFSD-06A/B

ELEV. = 1060.4
/  I I'. ELEV. 1060.6

FOM TRACK CONC S6.6-O SFS-O722

DOT 0.052 0.009 IWAR SEDIMENT SAMPLE
OLD .. .- 0 /6 PSFSD-07A/B

-. _- rT :EEVCHL 0.050 0.022 ELEV. = 1060.2

PAT 0.0 2 / / SURFACE WATER

/ / PSFSW-07
1. ALL CONCENTRATIONS ARE REPORTED IN MILLIGRAMS PER / ELEV. = 1060.3

KILOGRAM (mg/kg). //

2. SAMPLES COLLECTED-IN MARCH/APRIL, 1992. (SAMPLES PSFSD-09A / /
AND PSFSD-09B COLLECTED JULY 16, 1992). / /

3. THE SAMPLES WERE COLLECTED FROM SURFACE TO ONE FOOT ,/
(PSFSD-O1A, PSFSD-02A, etc.) AND ONE FOOT TO TWO FEET /
(PSFSD-O1B, PSFSD-02B etc.) BELOW GROUND LEVEL. //EDIMENT SAMPLE CONG. PSFSD-0gAIPSFSD-OgB

/ 4 1PSFSD-09A/8 DOT 0.040 0.0174. DDT CONCENTRATION REPRESENTS TOTAL CONCENTRATION OF DDT AND /, ELEV. = 1060.5
ITS METABOLITES (DDE AND DDD, OLDI

/.CHL 0.035 0.031
5. CHLORDANE CONCENTRATIONS REPRESENT SUM OF ALPHA- AND PAN 1.560 1.140

GAMMA- CHLORDANE CONCENTRATIONS. LEGEND
6. PAH CONCENTRATION REPRESENTS TOTAL PAHs DETECTED. + SAMPLING LOCATION

ELEV=1082.9 ELEVATION OF GROUND SURFACE AT SAMPUNG
7. THIS MAP DISPLAYS POSITIVE CONCENTRATIONS OF CONTAMINANTS LOCATION IN FEET ABOVE SEA LEVEL

ONLY (NON-DETECT READINGS ARE NOT SHOWN) - -1070- - TOPOGRAPHIC CONTOUR LINES (SEE FIGURE 4-6)

(INTERVAL= I 0 FEET)

--X - FENCE 0 50 1O0

____LINED PORTION OF SCALE IN FEET

PAH POLYNUCLEAR AROMATIC HYDROCARBON

OLD DIELDRIN

CHL CHLORDANE
filename: sd-oc.dwg

__ _ __layer: pesticides-pah
- - LAW ENVIRONMENTAL INC. _________________________ ____________

- - GOVERNMENT SERVICES BRANCH



FIGURE 4-20

CONCENTRATIONS OF TOTAL METALS SURFACE WATER

IN SEDIMENT SAMPLES ELEV. 1066.6

SEDIMENT SAMPLE

PESTICIDE STORAGE FACILITY PSFSD-.OiA/B

FORT RILEY, KANSAS CONC. PSFS-O1A PSFSD-OIB

As 2.2 1.4
Ba 88 74
Cd 2.1
Cr 13 7.6
Pb 60 10
Se 0.2. --

BULK ASPHALT

o STORAGE AREA I
-, I---- I //

II # •

,i/

I, -II
I/C"

/ /
BUILDING BUILDING

NO. 345 N/. 346

FORMER VEHICLE/EOUIPMENT I II

CURRENT HERBICIDE RNI/ S II
CUEEIE VEHICLE/EQUIPMENT /

" FILLING STATION /

PREST-O-UIE OR P ESTICIDE

/ SURFACE WATERi PSFSW-02/ ELEV. = 1063.3
BNID ? BUILDING SEDMN SAMPLE

NO. 347 L. PSFS-02A/B

E NO 348ELEV. = 1063.8
ONG. PSFSD-2A SFSD-02B

As 1.5 0.8B o 10I 55

PRESI-O-UIE OWL Cd 1.3 --
/ I Cr 19 4.2I Pb 130 24

S_ ______..______I_____x____
, \SURFACE WATERPSFSW-03ELEV. 1062.8

WATER SEDIMENT SAMPLE
,, FACE WATER \ \ PSFSD-O4A/B

4- EEEV = ,-> 40 ELEV. 1062.4 CONC. PSFSD-04A PSFSD-04B- t6. 0 Ag 0.8 -090 _As 0.9 2.71,Ba 110 150
SEDIMENT SAMPLE 0, / Cd 1.2 15

CONC. PSFSD-OSA PSFSD-05B PSFD-SA/B / Cr 2.5 14
ELEV. - 1071.5 " \ Hg 0.1. --

As 3.4 3.8 Pb 210 64

Cr 7.7 8.4
BUILDING TRKPb 72 566

LOCA-ON Se,0.3-- -SURFACE IAERSDIENGAMLNO.V 35000.40 NOTES:-CNC. PSFSD-06A IPSFSD-06B

ATRAs 1.7 1.8
REORE Ba 44 1

Hg 0.4 
6E0.2

FORMER TRACK ,. , ; ""Pb I  66 61

LOCATIONS Se 0.3 • -

SURFACE WATER C N H L 2 P D AT SURFA E AMPLE

PSSFDW06 CPS1FS-0A/
ELEV. = 1060.4 ELEV. = 1060.

-NTESD A et.AE T RC C. BFSD-T7A PSFSO-078
LE N 1D 14 A E iMSEDIME SAMPLE

1. ALL CONCENTRATIONS ARE REPORTED IN MILLIGRAMS PER KILOGRAM (mg/Kg) Ba 76 52 PSFD -7A

Cr 94 6CAT ELEV. = 1060.2
2. SAMPLES COLLECTED IN MARCH/APRIL, 1992 (SAMPLES PSFSD-09A AND HcJ 0.1 " /), SURFACE WATER

PSFSD-09B COLLECTED JULY 16, 1992). P, 24 I1/5 PSFSW-07

3. TE SAMPLES WERE COLLECTED FROM THE SURFACE TO ONE FOOT 
(PSFSD-SUA,E 

ELEV. = 1060.3

EoPSFSD-O2A'GRUetc.) EAND ONE FOOT TO TWO FEET (PSFSD-01B, PSFSD-O2B, etc.) //

4. DIG AENTSO) 
/THIS 

MAP DISPLAYS POSITIVE CONCENTRATION OF METALS ONLY (NON-DETECT 
/

LEGEN /--SEDIMENT SAMPLE
LEGEN j(7'PSFSO-09A/B

S A M P LN G L O C A T IO N / - 7 E L E V . = 10 6 0 .5 G O . P S D 0 9 P F D - B

ELE- 1=082.9 ELEVATION OF GROUND SURFACE AT SAMPLING /As 2.6 12.5
LOCAION IN FEET ABOVE SEA LEVEL BA 97 130

- -1070- - TOPOGRAPHIC CONTOUR LINES (SEE FIGURE 4-6) Cd 1.9 3.3

(INTERVAL= 10 FEET) C 14 17

Pb 8 140

linIl RAILROAD TRACKS Se 0.2.* 0.3
UNED PORTION OF______DRAJNACE DITCH 0 50 1O0Ag SILVERIIIAs ARSENIC

Cd CADMIUM SCALE IN FEETCr CHROMIUMHg MERCURY
Pb LEAD
,RESULT IS AIN ESTIMATED VALUE filename: sd-oc.dwg

-- layer: metals
-- LAW ENVIRONMENTAL INC._____________________________________- --- GOVERNMENT SERVICES BRANCH



FIGURE 4-21

PESTICIDE CONTAMINATION OF SOIL
(BASED ON RCRA SOIL ACTION LEVELS)

PESTICIDE STORAGE AREA
FORT RILEY, KANSAS

NOTE MONITOR WELL IS NOT

0 SCALE. IT IS LOCATED AT

NORTH 268,367.45 & EAST
2.348 874.86)
PSF92-OSAPEDEPTH

I //

DDT = 6.570
CHL = 0.780

I I I
I /

/ I
/ 1208 1

i/ CHL =0.144

/SAMPLE DEPTH

C =L =0.750 
1-22 ft.

/HEP 0.004 ' DT = 0.660 I
OLD 0.094CHL

HEP 0.005
FORMER VEHICLE/E IPMENT
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TABLE 1-1

CHEMICAL INVENTORY - BUILDING 348
Pesticide Storage Facility

Fort Riley, Kansas

DESCRIPTION AMOUNT DESCRIPTION AMOUNT

24D Amine 90 gals

Banvil 25 gals

Simazine (Pricep 80W) 735 lbs

Crop Oil 195.5 gals

Dachthal W 75 216.5 lbs Diazinon 375 lbs
2% Dust

Diuron 80% 1050 lbs

D.-Phenophrin 2% 36-12 oz cans

Dursban 10 CR 200 lbs

Embark 25 24 gals

Hyvar X 1000 lbs

Malathion 57% 41 gals

M.S.M.A. 18 gals Norosac 10 G 125 lbs

P.T 140 Resmethrin 45 lbs

Round Up 37.5 gals

Rodeo 12.5 gals Roach Bait
"Combat"

Sevin 80% 95 bags

Strychnine Alkaloid 0

Spike 40P 80 lbs

Spike 20P 20 lbs

Surflan A.S. 99 gals Sequestrine

Tordon R.T.U. 5 gals

Weedone 170 21 gals

Waspfreeze P.T. 515 12-14 oz

Wasp & Hornet Freeze 44-14 oz

Volick Oil Spray 11 qts

Ornamec 14 gals

Source: Inventory sheet provided by the Senior Pesticide/Herbicide Program Manager, Dec. 1991.
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TABLE 2-1

PROJECT ACTIVITIES AND RATIONALE
Pesticide Storage Facility

Fort Riley, Kansas

SITE ACTIVITIES RATIONALE

Pesticide Collect 40 shallow soil samples Evaluate shallow subsurface soil contamination

Storage Install 5 monitoring wells and perform ground-water Evaluate vertical and horizontal extent of contamination
Facility sampling on a quarterly basis of the water bearing zones

Perform chemical profile on monitoring well bore PSF92- Evaluate vertical extent of soil contamination at PSF92-

02 by collecting 1 surface soil and a soil sample every five 02
feet to 30 feet (7 samples)

Collect 2 soil samples for chemical and geotechnical Evaluate vertical extent of soil contamination and provide

analyses from each of monitoring well borings PSF92-01, physical soil characteristics
PSF92-03, PSF92-04 and PSF92-05 (8 samples)

Collect 7 surface water and 14 sediment samples Evaluate extent of contamination of surficial waters and
sediments

Collect 4 surface soil samples Evaluate dermal exposure for risk assessment

Perform quarterly ground-water sampling Evaluate fluctuation in contamination due to seasonal
changes in the water table

1531.k14 Draft Final RI
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TABLE 2-2

PESTICIDES COMMONLY AVAILABLE FOR USE
Army/DOD Facilties

1971

PESTICIDE STOCK NO.

Insecticides:

Aluminum phosphide, tablets 6840-145-0016

Aluminum phosphide, pellets 6840-442-5698

Baygon, 1% solution 6840-180-6069

Baygon, 2% bait 6840-498-4057

Carbaryl, 80% powder 6840-932-7297

Carbaryl-DDT, micronized dust*'" 6840-180-6141

Carbaryl-DDT, micronized dust* * 6840-180-6142

Carbaryl-DDT, micronized dust" * 6840-18-6143

Chlordane, 72% emulsifiable concentrate 6840-270-8262

Chlordane, 5%-6% dust 6840-543-7825

Diazinon, 2% dust 6840-753-5038

Diazinon, 0.5% solution 6840-844-7355

Diazinon, 48% emulsifiable concentrate 6840-782-3925

Dieldrin, 15% emulsifiable concentrate 6840-264-9043

DDT, 25% emulsiviable concentrate 6840-246-6432

DDT, 75% wettable powder 6840-264-6692

DDT-Pyrethrum aerosol, G-1 152' 6840-766-9631

Dichlorovos, 20% impregnated pellets Not yet assigned

Dichlorovos, 20% impregnated strips Not yet assigned

Dursban, 40.8% emulsifiable concentrate Not yet assigned

Lindane, 12% emulsifiable concentrate 6840-242-4213

Lindane, 1% dusting powder 6840-242-4217

Lindane, 1% dusting powder" 6840-242-4219

Malathion, 57% emulsifiable concentrate, Grade A 6840-655-9222

Malathion, 57% emulsifiable concentrate, Grade B 6840-685-5437

Malathion, 57% emulsifiable concentrate, Grade A 6840-685-5438

Malathion, 95% solution concentrate 6840-926-1481

Methyl bromide, 98% 6840-680-0142

Methyl bromide, 98% 6840-823-7946

Naled, 85% solution concentrate 6840-926-9163

Pyrethrum, 0.6% aerosol 6840-823-7849

Pyrethrum, 0.4% solution 6840-400-2140

Herbicides:

Borate-Bromacil mixture 6840-027-6467

Bromacil, 80% powder 6840-890-2146

Cacodylic Acid (Blue) "" 
6840-926-9094

Chlorate-Borate mixture 6840-684-8975

1531Ak14 
Draft Final RI
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TABLE 2-2

PESTICIDES COMMONLY AVAILABLE FOR USE
Army/DOD Facilities

1971

PESTICIDE 
STOCK NO.

Dacthal, 75% powder 6840-681-9475

Dalapon, 85% powder 6840-577-4204

Dicamba, 49% solution 6840-905-4304

Diquat, 35.3% solution 6840-815-2799

Diuron, 80% powder 6840-825-7790

DSMA. 63% disodium methylarsonate 6840-965-2071

Monuron, 80% powder 6840-514-0644

Picloram + 2,4-D "*** 6840-629-1638

Picloram + 2,4-D, (White) 6840-926-9093

Picloram, 11.6% pellets 6840-990-1464

Silvex, Low Volatile Ester 6840-882-4810

Simazinc, 80% powder 6840-814-7334

2,4-D, Low Volatile Ester 6840-577-4194

2,4-D, Amine 6840-664-7060

2,4,5-T, Low Volatile Ester 6840-577-4201

2,4,5-T, Low Volatile Ester 6840-582-5440

2,4-D + 2,4,5-T, High Volatile Ester (Orange) * 6 8840-926-9095

Repellents:

Clothing and personal application, 75% DEET 6840-935-0984

Clothing and personal application, 75% DEET 6840-753-4963

Clothing and personal application, 75% DEET 6840-935-0984

Rodenticides:

Anticoagulant, Ready mixed bait 6840-753-4973

Anticoagulant, Universal concentrate 6840-753-4972

Bait block, diaphacin 6840-089-4664

Calcium cyanide, 42% powder 6840-246-6436

Zinc phosphide, 80% powder 6840-285-7091

Fungicide:

Pentachlorophenol, 5% moisture retardant 8030-634-7970

Soil Fumigant:

SMDC (VAPAM) 32.7% solution Not yet assigned

* For disinsectization of aircraft in compliance with Public-Health Quarantine.

For use in control of body lice.

' For disinsection of aircraft in compliance with Agricultural Quarantine.

* *For tactical purposes and not base-type pest control operations.

Source: Military Entomology Operational Handbook, December 1971.
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TABLE 2-3

INVENTORY OF PESTICIDE STORAGE FACILITY IN 1979 (BUILDING 348)
Fort Riley, Kansas

PESTICIDE-PERCENT REGISTRATION NO. QUANTITY

aluminum phosphide 55% PhostoxinO EPA 5857-1 4 cans

benfluralin 2.5% BalanO granular EPA 1471-62-AC 1480 lb

bromacil 80% Hyvar XO EPA 352-287-AA 150 lb

carbaryl 80% Sevin®  EPA 1016-43 15 Ib

chlorobenzilate 45.5% USDA 100-458 2.5 gal

chlorpyrifos 40.8% USDA 464-368 1 gal

chlorpyrifos 10.6% Dursban® 10 CR EPA 464-517 75 lb

copper 12.75% Bordeaux Mixture USDA 577-97 4 lb

copper 12.5% Unknown 8 lb

DCPA 75% DacthalOW75 EPA 677-166-AA 168 lb

DDT 5% Unknown 160 gal

diazinon 2% EPA 6830-19 575 lb

diazinon 47.79% EPA 7273-131 2 gal

dichlobenil 4% Casoron G-40 EPA 148-614 150 lb

DSMA 66.6% EPA 2853-13 300 lb

indandione 0.5% EPA 255-69 2 lb

malathion 57% EPA 551-131 20 gal

malathion 95% EPA 241-76 190 gal

maneb 80% ManzateD USDA 352-291 12 lb

methoxychlor 25% USDA 5602-86 30 gal

monuron 32.25% Urox Liquid ®  USDA 218-439 15 gal

norbormide 0.92% Raticate®  Unknown 10 oz

oil 97% Volck6 Oil Spray EPA 239-16 11 qt

pentachlorophenol 5% Unknown 30 gal

pyrethrins 3% Micro-gen BP 3000 EPA 11540-1 .75 gal

resmethrin 1%

Prescription Treatment No. 1100 EPA 499-160-AA 52.5 lb

resmethrin 0.5%

Prescription Treatment No. 1400 EPA 499-166-AA 18 lb

rotenone 2.5% Pro-Nox Fish ®  USDA 432-171 2 gal

silvex 63% EPA 264-289 110 gal

silvex 69.2% KURON ®  EPA 464-162-AA 1 gal

simazine 80% Aquazine®  EPA 100-437 5 lb

2,2 Dichloropropionic Acid 74%

Dowpon®  EPA 464-164 50 Ib

2,2-Dichloroproionic Acid 85%

DalaponO Grass Killer EPA 2749-52 200 lb

2,4-D Amine 49.3% EPA 2217-633-AA 110 gal

2,4-D 49.3% DMA 4o EPA 464-196 364 gal

2,4-D 39.6% USDA 218-439 40 gal

Sources: Installation Pest Management Program Review No. 16-66-0502-80, Fort Riley, Kansas, 1979.

AEHA, 1979

Note: Military Army Regulation 420-76
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TABLE 2-4

INVENTORY OF PESTICIDE STORAGE FACILITY IN 1983 IBUILDING 348)
Fort Riley, Kansas

PESTICIDE REGISTRATION NO. QUANTITY

Balan EPA 1471-62-AC 281 kg

Hyvar-X "Bromacil" EPA 352-287-AA 272 kg

Casoron EPA 148-614 57 kg

Chemweed-265 EPA 1769-122-AA 261

Dacthal W-75 EPA 677-166-AA 45 kg

Dalapon 85 EPA 677-358-ZA 41 kg

2,4-D "Amine" EPA 39511-64-34704 946 I

2,4-D "Amine" EPA 2217-633-AA 568 I

2,4-D "Amine" DMA-4 EPA 464-196 8I

2,4,5-TP "Silvex" EPA 264-289 53 I

Disodium Methanearsonate 63% EPA 677-289-AA 45 kg

Embark-25 EPA 7182-7-AA 1551

Ronstar G EPA 359-659 907 kg

Round-Up Glyphosate EPA 524-308-AA 34 I

Simazine 80W EPA 2749-163-34704 23 kg

Verton-2-D * 191

MH 30T "Malichydrazide" • 227 I

Bordeaux "Fungicide" • 4 kg

BP 300 Pyrethins EPA 4540-1 2 kg

Sevin "Carbaryl" 80% EPA 264-318 694 kg

Chlordane 72% EPA 876-63-AA 11 I

Chlordane 46% EPA 7122-3 4 kg

Chlorobenzilate Cont. No. 89545 601-403-1 9 I

Diazinon-D-Tox-4E EPA 551-220 421

Diazinon 2% "Powder Form" EPA 6830-19 175 kg

Dureban 10CR EPA 464-517 68 kg

Gopher Bait "Mild-Maize" EPA 8612-97 7 kg

Fungicide Manzate "D" U.S. Reg. 352-291 5 kg

Methoxychlor 25% E USDA 5602-86 20 I

Malathion 57% EPA 551-131 2081

"Fumigant" Phostoxin EPA 5857-1 630 tablets

PT-140 Resmethrin EPA 499-166-AA 82 kg

PT-l0 Resmethrin EPA 499-160-AA 79 kg

Pro-Noxfish "Rotenone" USDA 432-171 7 kg

Wasp Freeze PT-515 EPA 499-153-ZB 36 kg

Copper Sulfate * 23 kg

Ferrous Sulfate * 69 kg

Warfarin Rodenticide Bait EPA 6830-25 3 kg

Daconil 2787 EPA 677-315-2A 761

1.0. Teen Detergent Disinfectant EPA 267-152 19 I

2,4,5-TP = 2,4,5-trichlorophenoxy propionic acid.
USDA = U.S. Department of Agriculture

"Label torn or illegible

Sources: Fort Riley Directorate of Facilities Engineering, 1983.
ESE, 1984
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TABLE 3-1

ANALYTICAL RESULTS - GEOTECHNICAL SAMPLES
Pesticide Storage Facility

Fort Riley, Kansas

WELL NO/ % % % LIQUID PLASTIC PLASTICITY UNIFIED SOIL

SAMPLE DEPTH SAND SILT CLAY LIMIT LIMIT INDEX CLASSIFICATION

PSF92-01 GTI
7'- 9' 46.0 46.0 8.0 26 18 8 CL

PSF92-01 GTI
25'- 27' 27.0 62.0 11.0 27 18 9 CL

PSF92-02 GT/
2'- 4' 19.5 60.0 20.5 19 19 N.P. SC

PSF92-02 GT/
22'- 24' 82.5 13.0 4.5 NR NR N.P. SC

PSF92-03 GT/
2'- 4' 12.5 67.5 20.0 35 22 13 CL

PSF92-03 GTI
20'- 22' 17.0 69.5 13.5 24 18 6 CL

PSF92-04 GT/
2'- 4' 69.5 25.0 5.5 15 15 N.P. SC

PSF92-04 GTI
22'- 24' 12.0 80.0 8.0 24 21 3 ML

PSF92-05 GT/

3'- 5' 56.0 35.0 9.0 22 18 4 SC

PSF92-05 GT/
17'- 19' 61.0 33.5 5.5 NR NR N.P. SC

NOTES: CL = Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, silty clays, lean clays.

SC = Clayey sands, sand-clay mixtures.

ML = Inorganic silts and very fine sands, rock flour, silty or clayey fine sands, or clayey silts, with slight plasticity.

GT = Geotechnical
NP = Non Plastic
NR = Not Reported

Source: Unified Soil Classification System
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TABLE 3-2

WELL DEVELOPMENT SUMMARY
Pesticide Storage FacilTty

Fort Riley, Kansas

INITIAL

WELL # DATE OF FINAL FINAL TEMP FINAL FINAL pH TOTAL #

DEVELOPMENT NTU (C) CONDUCTIVITY OF CYCLES

PSF92-01 5/13-14/92 5.8 20.5 850 7.2 NR

PSF92-02 5/16/92 16.5 23.3 1264 7.8 NR

PSF92-03 5/14-16/92 8.0 21.0 1100 7.3 NR

PSF92-04 5/14-15/92 15.6 22.0 883 7.9 NR

PSF92-05 5/13-14/92 68 18.0 1000 6.8 NR

ADDITIONAL

WELL # DATE OF FINAL FINAL TEMP FINAL FINAL pH TOTAL #

DEVELOPMENT NTU (C) CONDUCTIVITY OF CYCLES

PSF92-01 6/27/92 16 19.6 828 7.52 8

PSF92-02 0 * 0

PSF92-03 6/29-30/92 12 21 1264 7.72 8

PSF92-04 6/30/92 24 22.0 1020 6.99 5

PSF92-05 6/29/92 15 17.3 1150 6.94 8

NOTE: C Celsius
= Data Unavailable

NR = Not Recorded
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TABLE 3-3

MONITORING WELL CONSTRUCTION DETAILS
AND SELECTED HYDROGEOLOGIC DATA

Pesticide Storage Facility
Fort Riley, Kansas

DATE WATER SCREEN GROUND- HYDRAULIC HYDRAULIC

WELL NO. ELEVATION TOP OF GROUND STICK-UP TOTAL INTERVAL DEPTH TO WATER CONDUCTIVITY CONDUCTIVITY

TAKEN CASING * ELEVATION DEPTH (ELEVATION) WATER* ELEVATION (ft/min) (cm/sec)

PSF92-O1 6-27-92 1090.01 1088.30 1.71 33.00 1065.30- 27.44 1062.57 1.21 E-04 6.16E-05

1055.30

PSF92-02 5-16-92 1079.64 1077.80 1.84 28.00 1059.80- 24.31 1055.33 5.16E-04 2.62E-04

1049.80

PSF92-03 6-29-92 1079.35 1077.50 1.85 28.00 1059.50- 24.22 1055.13 1.92E-04 9.75E-05

1049.50

PSF92-04 6-30-92 1079.82 1078.59 1.23 29.50 1059.09- 24.90 1054.92 1.17E-04 5.95E-O5

1049.09

PSF92-05 6-29-92 1063.76 1062.00 1.76 28.00 1044.00- 21.81 1041.95 1.03E-03 5.21 E-04

1034.00

*including stick-up
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TABLE 3-4
AVERAGED CLIMATOLOGICAL DATA - 1962 THROUGH 1992

FORT RILEY AREA
Pesticide Storge Facility

Fort Riley, Kansas

EXTREME MAXIMUM MEAN EXTREME MINIMUM
TEMPERATURE TEMPERATURE TEMPERATURE RAINFALL SNOWFALL

JAN 75°F 27OF -26OF 0.90' 5.00'

Winter
FEB 86OF 320F -21OF 1.00' 4.00'

MAR 90OF 42OF -10OF 2.20' 4.00'

Spring APR 94°F 55°F 7rF 3.008 1.00'

MAY 1 000F 650F 27F 4.60' 0.00'

JUN 110 0F 74°F 400 F 5.70' 0.00"

Summer JUL 112OF 800F 43OF 3.80' 0.00'

AUG 109OF 780F 450F 3.408 0.00'

SEP 112OF 69OF 30OF 3.50' 0.00"

Fall OCT 100'rF 56°F 20OF 2.90m 0.00'

NOV 84°F 43oF -9OF 1.40' 1.00'

Winter DEC 77OF 32OF -14°F 1.20' 4.00'

Source: First Weather Group, Detachment 8, Fort Riley Marshall Air Field

Draft Final RI
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TABLE 4-1

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)
AND TO BE CONSIDERED (TBC) REQUIREMENTS

FOR GROUND WATER
Pesticide Storage Facility Area

Fort Riley, Kansas

FEDERAL FEDERAL KANSAS RCRA ACTION LEVELS"
CHEMICAL METHOD MDL MCL MCLG MCL KAL9 KNLh GROUND WATER

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Pesticides:
Aldrin 8080 .00005 NA NA NA 0.000031 0.0000031 0.000002
Chlordane 8080 .00005 0.002 0 NA 0.00027 0.000027 0.00003
DDD 8080 .0001 NA NA NA 2.4E-08 2.4E-09. 0.0001
DDE 8080 .0001 NA NA NA 2.4E-08 2.4E-09 0.0001
DDT 8080 .0001 NA NA NA 0.00042 0.000042 0.0001
Total DDT 8080 .0001 NA NA NA NA NA 0.0001
Dieldrin 8080 .0001 NA NA NA 0.000219 0.00000219 0.000002
Endrin aldehyde 8080 .0001 NA NA NA 0.0002 0.00002 NA
Fenchlorphos 8140 .0003 NA NA NA NA NE NA
Heptachlor 8080 .00005 0.0004 0 NA 0.00076 0.000076 0.000008
Heptachlor epoxide 8080 .00005 0.0002 0 NA 0.00038 0.000038 0.000004
Methoxychlor 8080 .0005 0.04 0.04 0.1 0.1 0.01 NA

Volatiles:
Benzene 8240 .003 0.005 0 NA 0.005 0.0005 NA
Carbon Disulfide 8240 .003 NA NA NA NA NA 4
Methylene Chloride 8240 .005 0.005 * NA NA 0.05 0.005 0.005
Toluene 8240 .005 1 1 NA 2 0.2 10
Trichloroethene 8240 .003 .005 0 NA 0.005 0.0005 0.005 C

Semi-Volatiles:
Acenaphthene 8270 .005 NA NA NA NA NA NA
Anthracene 8270 .005 NA NA NA 0.000029 0.0000029 NA
Benzo[ajanthracene 8270 .003 NA 0 NA 0.000029 0.0000029 NA
Benzo[a]pyrene 8270 .007 0.0002 * 0 NA 0.00003 0.000003 NA
Benzo[b]fluoranthene 8270 .010 NA 0 NA 0.000029 0.0000029 NA
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TABLE 4-1

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)
AND TO BE CONSIDERED (TBC) REQUIREMENTS

FOR GROUND WATER
Pesticide Storage Facility Area

Fort Riley, Kansas

FEDERAL FEDERAL KANSAS RCRA ACTION LEVELS'
CHEMICAL METHOD MDL MCL MCLG MCL KAL9 KNLh GROUND WATER

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Benzo[k]fluoranthene 8270 .010 NA 0 NA 0.000029 0.0000029 NA
Bis(2-ethylhexyl)p hthalate 8270 .005 0.006 * 0 NA 4.2 0.42 0.003
Chrysene 8270 .003 NA 0 NA 0.000029 0.0000029 NA
Dibenzofuran 8270 .010 NA NA NA NA NA NA
2,4-Dichlorophenol 8270 .006 NA NA NA NA NA 0.1
Diethylphthalate 8270 .005 NA 0 NA 350 35 30
Fluoranthene 8270 .004 NA NA NA 0.000029 0.0000029 NA
Fluorene 8270 .007 NA 0 NA 0.000029 0.0000029 NA
lndeno[1,2,3-cd]pyrene 8270 .010 NA 0 NA 0.000029 0.0000029 NA
2-Methylnaphthalene 8270 .004 NA NA NA NA NA NA
Phenanthrene 8270 .004 NA 0 NA 0.000029 0.0000029 NA
Pyrene 8270 .003 NA 0 NA 0.000029 0.0000029 NA
2,4,6-Trchlorophenol 8270 .008 NA NA NA 0.017 0.0017 0.002

Metals:
Aluminum 6010 .100 NA NA NA 5 NA NA
Arsenic 7060 .002 0.05 0 0.05 0.05 NA 0.05 C
Barium 6010 .005 2 2 1 1 NA 2c
Beryllium 6010 .002 0.004 0.004 NA 0.00013 NA 0.000008
Cadmium 6010 .005 0.005 0.005 0.01 0.005 NA 0.005 c
Chromium 6010 .010 0.1 0.1 0.05 0.05 NA 0.1 C
Cobalt 6010 .010 NA NA NA NA NA NA
Copper 6010 .005 1.3 1.3 NA 1 NA NA
Iron 6010 .045 0.3 (S) NA NA 0.3 NA NA
Lead 7421 .001 T T 0 0.05 0.05 NA NA
Magnesium 6010 .171 NA NA NA NA NA NA
Manganese 6010 .015 0.05 (S) NA NA 0.05 NA NA
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TABLE 4-1

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)
AND TO BE CONSIDERED (TBC) REQUIREMENTS

FOR GROUND WATER
Pesticide Storage Facility Area

Fort Riley, Kansas

FEDERAL FEDERAL KANSAS RCRA ACTION LEVELS"
CHEMICAL METHOD MDL MCL MCLG MCL KAL9 KNLh GROUND WATER

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Mercury 7470 .0002 0.002 0.002 0.002 0.002 NA 0.002 c
Nickel 6010 .018 0.1 * NA NA 0.15 NA .7
Potassium 6010 .216 NA NA NA NA NA NA
Selenium 7740 .0012 .0.05 0.05 0.01 0.045 NA NA
Silver 6010 .004 0.05 NA 0.05 0.05 NA 0.05 C
Sodium 6010 .289 NA NA NA 100 NA NA
Thallium 6010/7841 .100/.001 0.002 * NA NA 0.013 NA 0.003
Vanadium 6010 .007 NA NA NA NA NA NA
Zinc 6010 .004 NA NA NA 5 NA NA

NA - Not available S - Secondary MCL T T - Treatment Technique (0.015 mg/L at tap)

(a) RCRA Action Levels - Federal Register, Vol. 55, No. 145, July 27, 1990. Pages 30798-30884. Corrective Action for Solid Waste Management
Facilities, Proposed Rule

(b) Value is for Endrin.
(c) Value listed is Maximum Contaminant Level (MCL).
(d) Value is for hexavalent chromium.
(e) Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites. Memorandum from H. Longest and B. Diamond to EPA Regions.

OSWER Directive 9355.4-02.
(f) Value is for Thallium Acetate.
(g) KAL - Kansas Action Level
(h) KNL - Kansas Notification Level
(i) Thallium method (and associated MDL) changed to EPA 7841 for third quarter sampling activities.

Sources: Maximum Contaminant Levels (40 CFR 141 Subpart B); Kansas Drinking Water Rules (KAR 28.15).
* USEPA (57 FR 31776), 17 July 1992

MDL Method Detection Limit

1531.53 3 of 3
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TABLE 4-2

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

AND TO BE CONSIDERED (TBC) REQUIREMENTS
FOR SOILS

Pesticide Storage Facility Area
Fort Riley, Kansas

RCRA ACTION LEVELS a

CHEMICAL METHOD MDL SOILS
(mg/kg) (mg/kg)

Pesticides:Aldrin 8080 .0013 0.04

Chlordane 8080 .0047 0.5

DDD 8080 .0( 3

DDE 8080 .0013 2

DDT 8080 .004 2

Total DDT 8080 .004 2

Dieldrin 8080 .00067 0.04

Endrin aldehyde 8080 .0077 2 b

Fenchlorphos 8140 99 NA

Heptachlor 8080 .001 0.2

Heptachlor epoxide 8080 .010 0.08

Methoxychlor 8080 .059 NA

Volatiles:
Benzene 8240 .002 NA

Carbon Disulfide 8240 .005 8,000

Methylene Chloride 8240 .005 90

Toluene 8240 .002 20,000

Trichloroethene 8240 .003 60

Semi-Volatiles:
Acenaphthene 8270 0.14 NA

Anthracene 8270 0.15 NA

Benzo[a]anthracene 8270 0.09 NA

Benzo[a] pyrene 8270 0.22 NA

Benzo[b]fluoranthene 8270 0.33 NA

Benzo~k]fluoranthene 8270 0.33 NA

Bis(2-ethylhexyt)phthaate 8270 0.14 50

Chrysene 8270 0.1 NA

Dibenzofuran 8270 0.09 NA

2,4-Dichlorophenol 8270 0.2 200

Diethylphthaate 8270 0.15 60,000

Fluoranthene 8270 0.13 NA

Fluorene 8270 0.21 NA

Indeno[1,2,3-cdpyrene 8270 0.33 NA

2-Methylnaphthalene 8270 0.12 NA

Phenanthrene 8270 0.12 NA

Pyrene 8270 0.08 NA

2,4,6-Trichlorophenol 8270 0.24 40

Draft Fnal PI

1531.k14 
PSF-July 19, 1993 1 of 2



TABLE 4-2

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

AND TO BE CONSIDERED (TBC) REQUIREMENTS
FOR SOILS

Pesticide Storage Facility Area
Fort Riley, Kansas

RCRA ACTION LEVELS

CHEMICAL METHOD MDL SOILS
(mg/kg) (mg/kg)

Metals:
Aluminum 6010 5.4 NA

Arsenic 7060 0.34 80

Barium 6010 1.0 4,000

Cadmium 6010 0.8 40

Chromium 6010 1.2 400

Cobalt 6010 1.0 NA

Copper 6010 0.2 NA

Iron 6010 2.2 NA

Lead 
6010 3.4 500 C

Magnesium 6010 34.2 NA

Manganese 6010 0.2 NA

Mercury 7471 0.04 20

Nickel 6010 1.8 2,000

Potassium 6010 43.2 NA

Selenium 7740 0.232 NA

Silver 6010 0.4 200

Sodium 6010 57.8 NA

Thallium 
6010 4.4 7 f

Vanadium 6010 0.6 NA

Zinc 6010 0.4 NA

NA - Not available

(a) RCRA Action Levels - Federal Register, Vol. 55, No. 145, July 27,1990. Pages 30798-30884.

Corrective Action for Solid Waste Management Facilities, Propose

(b) Value Is for Endrin.
Value listed Is Maximum Contaminant Level (MCL).
Value Is for hexavalent chromium.

e Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites. Memorandum from

H. Longest and B. Diamond to EPA Regions Oswer Direc

(f) Value is for Thallium Acetate.

Sources: Maximum Contaminant Levels (40 CFR 141 Subpart B); Kansas Drinking Water Rules

(KAR 28.16) * USEPA (57 FR 31776), 17 July, 1992

MDL: Method Detection Limit

Draft Rnal RI

1531.k14 
PSF-July19,1993 2of2



TABLE 4-3

POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
(ARARs) FOR SURFACE WATER

AMBIENT WATER QUALITY CRITERIA (AWQC)

Pesticide Storage Facility Area
Fort Riley. Kansas

Maximum FEDERAL AMBIENT WATER QUALITY CRITERIA KANSAS STATE WATER

Method Chemical MDL Concentration For the Protection of Human Health: QUALITY STANDARDS 4

Deteoted For the Protection of Aquatic Life: (consumption of) For the Protection of Aquati Life:

Acute Chronic Water & Fish Fish only

8240 Methylene Chloride 5 33 11.000 Ad NA 0.19 b.4 15.7 b4 NA

6010 Aluminum 100 12,000 NA NA NA NA NA

7060 Arsenic, pentavalent 2 4 .4 T 850 0 48 8 2.2 b 17.5 b NA

7060 Arsenio. trivalent 2 4.4 T 360 190 2.2 b 17.5 b NA

6010 Barium 5 290 NA NA I mg NA NA

310.1 Bicarbonate 500 310.000 NA NA NA NA NA

6010 Cadmium 5 4.5 3.90 1.1 0 10 NA NA

6010 Calcium 1000 110.000 NA NA NA NA NA

300 Chloride, Inorganic 500 71.300 19 11 NA NA NA

-- Chromium. hexavalent NR 24 T 16 11 50 NA NA

6010 Chromium, trivalent 10 24 T 1.7000 2100 170 3.433 mg NA

6010 Copper 5 13 180 120 NA NA NA

6010 Iron 45 9.400 M1 NA 1.000 0.3 mg NA NA

7421 Lead 1 4.2 M2 826 3.2 0 50 NA NA

6010 Magnesium 171 23.000 NA NA NA NA NA

6010 Manganese 15 190 NA NA 50 100 NA

300 Nitrate 500 ND NA NA 10 mg NA NA

6010 Potassium 218 11,000 NA NA NA NA NA

6010 Sodium 289 49.000 NA NA NA NA NA

300 Sulfate 500 106,000 NA NA NA NA NA

6010 Vanadium 7 26 NA NA NA NA NA

6010 Zinc 4 70 120 •  110 •  NA NA 47

All concentrations are In ug/L (ppb). unless Indloted otherwise.

NA - Not available ND - Not Detected NR - Not Run

a - Insufficient data to develop criteria. Value presented Is lowest observed effect level.

b - Human health criteria for carcinogens reported for three risk levels. Value presented In this table Is the 10 - 6 risk level.

c - The State of Kansas has Incorporated the Federal AWQC for the protection of aquatic lilfe as the State Water Quality Standards by reference.

d - Value Is for Halomethanses.
e - Hardness Dependent Criteria (100 mg/l used).

T - Valence of metal was not established; concentration listed In table Is for total metal(s).

M1 - Matrix spike recovery Is high due to sample matrix effect. Sample result Is a false positive or biased high.

M2 - Matrix spike'reoovery Is low due to sample matrix effect. Sample result Is biased low.

Sources: RCRA Facility Investigation Guidance, Interim Final. Health-Based Criteria Tables, Section 8.0. EPA 530/SW-89-031. 1989.

Kansas Water Quality Standards (KAR 28.16.28). 1 May, 1987.

MDL - Method Detection Limit

Draft Final RI
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TABLE 4-4

POTENTIAL TO BE CONSIDERED (TBC) REQUIREMENTS FOR SEDIMENTS

Pesticide Storage Facility Area
Fort Riley, Kansas

Maximum

Method Chemical MDL Detected ER-L(a) ER-M(b) ER-L: ER-M Overall Apparent Degree of

Concentration Concentration Concentration Ratio Effects Threshold Confidence

PESTICIDES (pg/kg):

8080 Chlordane 4.0 67 0.5 6 12 2 Low / Low

8080 DDD 8.0 100 2 20 10 NSD Moderate / Low

8080 DDE 8.0 280 2 15 7.5 NSD Low / Low

8080 DDT 8.0 480 1 7 7 6 Low / Low

8080 Total DDT 8.0 -- 3 350 117 No Moderate/ Moderate

8080 Dieldrin 8.0 56 0.02 8 400 No Low / Low

SEMI-VOLATILES (pg/kg):

8270 Benzola]anthracene 120 160 230 1600 7 550 Low/Moderate

8270 Chrysene 120 170 400 2800 7 900 Moderate/Moderate

8270 bls(2-Ethylhexyl) phthalate 410 640 NA NA NA NA NA

8270 Fluoranthene 160 270 600 3600 6 1000 High/High

8270 Phenanthrene 160 200 225 1380 6.1 260 Moderate/Moderate

8270 Pyrene 120 880 350 2200 6.3 1000 Moderate/Moderate

VOLATILES (pg/kg):
8240 Carbon Disufide 5.0 6.9 NA NA NA NA NA

8240 1,2- Dichlo ro propane 3.0 84 NA NA NA NA NA

8240 Methylene Chloride 5.0 82 (B2) NA NA NA NA NA

8240 1.1,2,2-Tetrachloroethane 5.0 39 NA NA NA NA NA

8240 Toluene 2.0 13 (I) NA NA NA NA NA

METALS (mg/kg):
7060 Arsenic 2.0 3.8 33 85 2.6 50 Low/Moderate

6010 Barium 7.8 150 NA NA NA NA NA

6010 Cadmium 0.7 2.1 5 9 1.8 5 High/HIgh

6010 Chromium 2.0 25 80 145 1.8 No Moderate/Moderate

6010 Lead 4.0 210 35 110 3.1 300 Moderate/High

7470 Mercury 0.1 0.4 0.15 1.3 8.7 1 Moderate/High

7740 Selenium 0.2 0.3 (M2) NA NA NA NA NA

6010 Silver 0.7 0.8 1 2.2 2.2 1.7 Moderate/Moderate

NSD - Not sufficient data NA - Not available

B2 - Sample is less than 10 times amount detected In method blank. Result Is estimated. ER-L = Effects Range-Low

M2 - Matrix spike recovery Is low due to sample matrix effect. Result Is biased low. ER-M - Effects Range-Medium

I - Low internal standard recoveries. Results are biased high.

(a) Effects range - low
(b) Effects range - medium
Source: National Oceanic and Atmospheric Administration, Technical Memorandum, NOS OMA 52, 1990.

MDL - Method Detection Limit Draft Final RI
PSF-July 19. 1993
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TABLE 4-5

GROUND-WATERISURFACE WATER SAMPLE ANALYTICAL REQUIREMENTS
Pesticide Storage Facility

Fort Riley, Kansas

ANALYSIS 
EPA METHOD

LENL:

Volatile Organics 
8260

Semi-volatile Organics 3520/8270

Pesticides/PCBs 
3520/8080

Total and Dissolved Metals
Aluminum 3005/6010

Antimony 3005/6010

Arsenic 3005/7600

Barium 3005/6010

Beryllium 3005/6010

Cadmium 3005/6010

Calcium 3005/6010

Cobalt 3005/6010

Copper 3005/6010

Chromium 3005/6010

Iron 3005/6010

Lead 302056421

Magnesium 3005/6010

Manganese 3005/6010

Mercury 7470

Nickel 3005/6010

Potassium 3005/6010

Selenium 300516740

Silver 3005/6010

Sodium 3005/6010

Thallium 3005/6010

Vanadium 3005/6010

Zinc 3005/6010

2,3,7,8-TCDD (Dioxin Isomer) 8280

Herbicides 
8150

Organophosphorous Pesticides 3510/8140

Wet Chemical Inorganics:
Chloride 

300

Sulfate 300

Nitrate 300

Bicarbonate 310.1

LENL -Law Environmental National Laboratories
SWLO - Southwest Laboratory of Oklahoma

Draft Finsl RI

PSF-July 19, 1993
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TABLE 4-6

HISTORICAL GROUND-WATER DATA COMPARISON
Pesticide Storage Facility

Fort Riley, Kansas

PARAMETER

Date Sampled 1986 (a) 1987(b 1988 (c) 1990 (d) 1991 ()1992 ()1992 (g)

METALS. TOTAL
Arsenic, jig/L <5.0 <5.0 na na <1.0-3.0 na <2.0- 183

Selenium,/Jg/L <5.0 1.0 - 3.0 na na <1.0 - 2.0 na 1.1 -2.7

Aluminum, /Jg/L na na na na <26 - 220 na <100 - 550

Barium,/Jg/L 231-367 232-416 na na 181 -331 na 47-130

Beryllium,/Jg/L na na na na <1.0 na 1.0-3.0

Calcium, /g/L 85,600- 109,000 83,800- 114,000 na na 72,900- 114,526 na 89,000- 350,000

Cobalt, jpgl na na na na <4.0 - 5.0 na <8.0

Iron,pgL <100- 114 <100 na na 9.0- 500 na <50- 990

Lead, jg/L <1.0 <1.0 na na 1.0-4.0 na <1.0

Magnesium, jug/L 16,300 - 39,000 19,200 - 47,300 na na 16,600 - 29,900 na 14,000 - 560,000

Manganese, jg/i <30 - 197 <30 - 70 na na <1.0 - 110 na 24-91

Mercury, jpg/L <0.2 <1.0 - 1.7 na na <0.5 na <0.2

Potassium, pg/L na na na na <600 - 9140 na 3,400 - 20,000

Silver, Jg/L <25 <20 na na <1.0 na <3.0

Sodium, pg/L 8,300 - 93,100 26,300 - 82,000 na na 7,190 - 46,300 na 11,000 - 90,000

Zinc, pg/L 53-327 20-221 na na 11-266 na 7.8-98

INORGANICS 
1

Chloride 9,100 - 41,000 7,000 na na 4,000 - 46,200 na 10,300 - 272,000

Nitrate 160-6,700 350-3,500 na na 60-1,100 na <100- 33,000

Sulfate 21,000 - 95,000 18,000 - 88,000 na na 14,000 - 101,000 na 70,800 - 383,000

VOLATILES
THMS, jig/L <1.0 - 93 6-54 <1.0 <0.5 - 5.1 26.3-47.3 24.9 <5.0

Trichloroethene, jg/L na na <0.5 <0.5 <0.5 <0.5 <3.0

SEMI - VOLATILES
Butyl benzyl phthalate, jg/L na na <20 10 na na <10

Draft Final RI
PSF-July 19, 1993

1531.k14 
1 Of 2



TABLE 4-6

HISTORICAL GROUND-WATER DATA COMPARISON
Pesticide Storage Facility

Fort Riley, Kansas

PARAMETER
Date Sampled 1986 (a) 1987 (b) 1988 (c) 1990 (di) 1991 (e) 1992 (f) 1992 (g)

PESTICIDES/PCB's
Alpha - BHC, pg/L na na <0.05 0.07 na na <0.05

Gamma - BHC, JgfL na na <0.05 0.31 na na <0.05

Atrazine, pg/L na na na 0.83-1.26 na na na

HERBICIDES na na nd nd na na nd

Data collected from 1986 to 1992 (f) are from Ft. Riley drinking water wells.
Comparison of data is qualitative only.
Analytical methods for the FT. Riley drinking water wells are drinking water methods; whereas analytical methods for the ground-water wells (g)

conducted by Law are from SW-846 test methods for evaluating solid wastes.
na - Not analyzed
nd - Not detected

Sources:
a - Department of the Army, Letter, USAHEA, HSHB-ME-WR, 21 November 1986.
a - Department of the Army, Letter, HSE-EW-C, 10 August 1977.
b - Department of the Army, Memorandum, AFZN-DE-EN, November 1987.
c - Department of the Army, Lancaster Laboratories results, October 1988.
d - Department of the Army, Letter, USAHEA, HSHB-ME-WR, 21 November 1986.
e - Kansas Department of Health and Environment, May 14,1991 and August 20,1991.
f - Kansas Department of Health and Environment, Feb. 25, 1992 and April 24, 1992.
g - Law Environmental, Quality Control Summary Reports, September 1992 and January 1993.

Draft Flnal RI

PSF-July 19. 1993
1531 .k14 
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TABLE 4-7

POSITIVE ANALYTICAL RESULTSIGROUND WATERS
BASBiUNE/JULY 1992

PESTICIDE STORAGE FACILITY
Fort Riley. Kean*

SAMPLE DUPUCATE

PARAMETER PSF92O1 PSF9202 PSF9206 PSF9203 PSF9204 PSF9205

Date Collected 7-16-92 7-14-92 7-14-92 7-16-92 7-23-92 7-16-92

PESTIODES/PCBe; -- -- -- -- -- --

SEMI-VOLATILE ORGAONCS: .......

VOLATILE ORGANICS:
Methylene ohlorlde, pg/L 9.3(1) .... 21M1 5.4() 18)

Trichloroethene.pgL .......... 3.0

DISSOLVED FURNACE METALS: IS

A rvenlo.p gL.. . . .. 1...

Selenium.pg/L 1.1 2.2 2.1 1.5 1.2 2.6

L.Ad.pg. -- (Ml) -- Ml) -- Ml) -- l) -- (M

DISSOLVED ICP METALS:1
AJuminumpg/L -- 284 -- -- -- 170

Balum.pg/L 88 100 83 92 84 120

Berylium, pg. -- 3.0 2-9 1.6 1.6 1.5

Calclum,pg/. 88000 340000 340000 180000 140000 170000

Iron, pg -- -- -- -- 78 --

Magneslumpg/L 14000 55000 55000 29000 18000 27000

Manganese. pgA. 24 54 52 83 31 40

Potassium, pg/. 3300 6100 6200 5700 3800 19000

Sodlum,pg. 11000 89000 90000 47000 25000 41000

Vanadlum,/JLg . ... .... .. . 24

Zn,.pg/L 13(B1) 16(B1) 14(B1) 11 (BI) 11 (B1) 15(BI)

TOTAL RECOVERABLE FURNACE METALS: 18
Areenlo.pg/L 

i

SelenlumpgA. 1.6 2.2 2.2 1.7 2.1 2.7
Lead, pg. -- (M2)M)-(M)-( -- M)-(2

TOTAL ICP METALS:
AJumlnumpgIL ...--. 270 160 210

Ba'lum.pg/L 100 84 82 81 85 130

Berylium,pg/L 1.4 3.0 2.8 1.5 1.4 1.6

Calclum.pg/L 89000 350000 330000 180000 140000 180000
Chromlum,pgt. 10 -- 12 --...

Iron. pg/. 52 68 -- 290 90 230

Magnestum.pg/i. 14000 56000 54000 29000 19000 28000
Manganese,,pg/I 26 56 50 91 36 43
Potassium. pg/ 3400 6300 6000 5900 3900 20000
Sodium.pg/L 11000 90000 87000 47000 25000 42000
Vanadium, pg/I 8.3 ....--

Zinc. pg/. 12(BI) 98 18(B1) 18(B1) 7.8(1) 9.7(81)

Draft Final RI
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TABLE 4-7

POSITIVE ANALYTICAL RESULTS/GROUND WATERS
BASELINE/JULY 1992

PESTICIDE STORAGE FACIUTY
Fort Riley. Kansas

SAMPLE DUPUCATE
PARAMETER PSF9201 PSF9202 PSF9206 PSF9203 PSF9204 PSF9205

Date Collected 7-16-92 7-14-92 7-14-92 7-16-92 7-23-92 7-16-92

DISSOLVED MEICURY:
Hg Dies MtaKAp -- -- -- -- 0.4 (. -.

ACID HERBCIDES ........ 
-.-

ORGANOPHOSPHORUS PESTICIDES: .......--

Inorganic Chloride, mg/L 10.30 207.00 272.00 70.40 139.00 56.70

Nitrate, mg/. 4.50 32.60 33.00 11.60 -- 18.40

Sulfate, mg/L. 84.70 380.00 388.00 171.00 125.00 119.00

Blcabonate, mg. 239.00 486.00 466.00 421.00 236.00 493.00

-- Not detsted.
M2 - Matx spike recovery Is low due to sample matrix effect Sample result Is estimated.

B1 - Sample results are leas than 5 tImes the amount detected In the method blank. Result Is estimated.

T - Sample results are lose than 10 times the amount detected In the trip blank. Result Is estimated.

Draft Final RI

PSF-July 19. 1993

1531.k14 2 of



TABLE 4-8

POSITIVE ANALYTICAL RESULTS/GROUND WATERS

FIRST QUARTER/NOVEMBER 1992
PESTICIDE STORAGE FACIULTY

Fort Riley. Kansm

PSF920 PSF9202 PSF9206 PSF90 PSF 4
PARAMETER 

2I0-=I-5-Z -5 11-05-92 11-05-92 11-05-92

Date Coletd 11-05-92 11-05 -92 11-05-9

VOLA ORGANICS (y : 
5.3 (T) .01 --

Mehylene chloride 5.0-- 3_ 5.0 (

EM-VO LE ORGAICS (uA/U 
-- 4.3

QISSOLVED FURACE MA'ALS (u._--

Arsenic 
212 . . .

Selenium 
-

. . . . .

SLenu 
_- Vt -- (M -- (M2) -- (2 -- (M2) - M

Lead

DISSoLVD MERCURY (..U

BarIum 
120 49 .70 68 98 140

Beryllium 
1.0 2.0 3.0 2.0 1.0 2.0

Cal/ um 96000 240000 240000 160000 150000 140000

cl58 
-- 25000 20000 000

Iron 
5Manesu 

16000 39000 40000 25008OO 20

Magneum19 
34 34 51 24

Manganese 
-- 34 512 26

Potassium 
3400 4700 4800 4800 3600 10000

oium 
16000 56000 57000 37000 30000 31000

--- _ 
14

asodu 
---- 

8.0 10

Vandium 
13 10 11 10

TOTAL RECOVERABLE FURNACE METALS (ua/I: -- -- -- --

Lead 
4.4

Selenium 
2.0 2.1 22 12 1.1 1.7

Dratt Final RI

1531.k14 
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TABLE 4-8

POSITIVE ANALYTICAL RESULTS/GROUND WATERS
FIRST QUARTER/NOVEMBER 1992

PESTICIDE STORAGE FACIUTY
Fort Riley. Kansas

SAMPLE DUPUCATE P5P8206

PARAMETER 
PSF9201 PSF9202 PSF9206 PSF9203 PSF9204

Date Collected 11-05-92 11-05-92 11-05-92 11-05-92 11-05-92 11-05-92

TOTAL RECOVERABLE ICP METALS (ua/U: __ 170 190 550 -- 550

Aluminum 120 68 47 94 100 130

Berium 
2.0 3.0 2.0 2.0 1.0 2.0

Calcium 
100000 240000 230000 160000 150000 150000

Copper 
5.0 -- - -910

Copper 
60 280 290 990 --

Magnesium 
17000 40000 38000 25000 21000 23000

Manganese 
24 41 39 71 26 47

Nickel 
19 -- -- - 24 --

Potassium 
3700 4800 4600 5000 3700 11000

Sodium 
16000 57000 54000 37000 31000 31000

Sodium 
11 - -- 8.0 -- 12

Zinc 
23 16 15 21 15 13

WET CH ICA INORGANIC 63.50 122.00 121.00 55.30 41.50 48.60

NItrate 
3.80 20.30 20.20 11.10 13.80 10.70

sulfate 
70.80 336.00 330.00 197.00 142.00 108.00

1u ot 190 327 331 315 300 348

Bicabonate

ORGANOPHOSPHORUS PESTICIDES VoAM --

ACID HERBICIDES ua/U_-

PESTICIDES/PCB. •uaIU

-- Not detected.
M2 - Matrix spike recovery Is low due to sample matrix effect Sample result is estimated.

T - Sample results are less than 10 limes the amount detected In the trip blank. Result Is eemated.

Draft Final RI

PSF-July 19, 1993

1531.k14 

2 of 2



TABLE 4-9

POSITIVE ANALYTICAL RESULTS/GROUND WATERS

SECOND QUARTER/FEBRUARY 1993

PESTICIDE STORAGE FACILITY
Fort Riley. Kansas

Duplicate

PARAMETER 
PSF9204 PSF9205

Date Collected 
2-3-93 2-3-93

VOLATILE ORGANICS bua/U): ...-- 
--

SEMI-VOLATILE ORGANICS (u l: 
--

DISSOLVED METALS (ua/I):

Arsenic -- -- -- -- 2.8

Selenium 1.9 2.1 2.2 1.2 1.2 1.2

Antimony -- -- -- 28 -- 38

Barium 180 64 59 58 91 120

Beryllium 3.0 5.0 4.0 3.0 2.0 2.0

Calcium 130000 290000 290000 170000 140000 150000

Copper 6.0 10 -- 5.0 8.0 (B1) --

Magnesium 22000 50000 50000 28000 19000 23000

Manganese 25 35 34 50 23 23

Nickel 11 -- 15 13 -- --

Potassium 4900 6000 6200 5900 3800 11000

Silver , 4.0 11 11 7.0 -- 6.0

Sodium 19000 110000 110000 46000 28000 33000

Vanadium 7.0 9.0 -- -- 11 (Bi) 7.0

Zinc 12 5.0 4.0 8.0 8.0 6.0

TOTAL METALS (up/U:

Arsenic -- -- 2.7 - -- 3.8

Selenium 2.3 3.0 2.6 1.7 1.4 1.9

Aluminum -- -- 800 -- 110

Antimony 22 - - -- -- 32

Barium 160 60 55 63 93 110

Beryllium 2.0 5.0 4.0 2.0 2.0 3.0

Calcium 120000 290000 290000 170000 150000 150000

Cobalt -- -- -- -- -- 9.0

Draft Final RI
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TABLE 4-9

POSITIVE ANALYTICAL RESULTS/GROUND WATERS

SECOND QUARTER/FEBRUARY 1993

PESTICIDE STORAGE FACILITY
Fort Riley. Kansas

Duplicate

PARAMETER 
PSF9204 PSF9205

Date Collected 
2-3-93 2-3-93

TOTAL METALS (mp/LU (continued):

Copper -- 4.0 .... 6.0 (91) 6.0

Iron 61 -- 66 1500 -- 84

Magnesium 20000 49000 49000 27000 20000 22000

Manganese 22 34 32 77 24 23

Nickel 30 15 22 13 -- 17

Potassium 5300 6800 6600 6500 4000 12000

Silver 4.0 7.0 9.0 5.0 3.0 12

Sodium 17000 100000 100000 44000 30000 32000

Vanadium 6.0 -- -- -- 9.0 (B1) 14

Zinc 7.0 7.0 -- 14 -- 4.0

WET CHEMICAL INORGANICS (ma/l):

Inorganic Chloride 129.00 262.00 262.00 76.50 40.10 47.70

Nitrate 6.40 165.00 165.00 50.60 65.60 45.90

Sulfate 52.20 326.00 324.00 188.00 131.00 109.00

Bicarbonate 190.00 327.00 331.00 315.00 300.00 348.00

Bicarbonate as CaC03 232.00 416.00 418.00 342.00 300.00 359.00

ORGANOPHOSPHORUS PESTICIDES (uaL -- -- -- -- -- --

ACID HERBICIDES (/ig/U:

PESTICIDESIPCBs a/L):

B1 - Sample results are less than 5 times the amount detected In

the method blank. Result Is estimated.

M2 - Matrix spike recovery Is low due to sample matrix effect.

Sample result may be biased low.

-- Not Detected

Draft Final RI

PSF-July 19. 1993
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TABLE 4-10

COMASN OF 9ABELHE. FMRT OARIER Ahm. ..ONO OJARIER
WeCJD-wATER POSMTVE IR9ULTS

PenTIOE STOG FACIMlY
Fort May Ku...

&WI. AMPLE SAMPLE DUPQAE DlUI I_ OUJPUCAE

PAPAMETER PSW1 I9 P91 M PSF02 9 PSFMS P96 P5

Delp Collectd 7-10-92 11-5-92 2-3-93 -7-1-6 -- 9 2-3-90 -1-0 1056 2-3-66-

VOALE ORMI3ACS MALIU

wefhyiene ctioddm 9.3MI &.0 () - 5.0(r) --- 
-

OWI-VLAMIE OGICS L - - --------

Selenium 111.0 -- 22 2.1 -21 22 -

Lzed 
-- PQ -- - -# -- 4 --- - 4

2S4 -- - -
-

Barium66 1 120 100 I 49 64 &C) 70 5

Beryclurn- 
1.0 2.0 3.0 2.0 5.0 2.03040

3000ur 1o-00 340000 240DO0 29=D 340000 24000 W00

Ironu 
ao 61 - -- -- -

magnsuuff 1400W 16000 w00 55000 39000 500 500 40M0 MM00

Manganese 24 19 2554 34 35 5234 34

Mc~ - -11 --- -- -15

potsedum 3000 3400 49W0 6100 47W0 60sow 0

Sodum 11000 16000 1900 690m a600 110000 000 500 110000

Venadlumf -- -- 7.0 ---- 9.0 - --

Znc 13031) 13 12 1 Wit 10 5.0 14fp1) 140

sleniuc I.A 2.0 22 2.1 -- 2222-

I2Aluminuml 

1- 
- - 70 -- -- IOD --

Barium 100 12 0 S 4 as 60 82 47 55

Berylum 1.4 2.0 2.0 3. 0 5A 2.8 204.0

Calcium 81000 1000 io 350000 241000 30000n w00000 30000 gig00

-- 5.0 6.0 - -4.0 -- --

Chromium 1 --

Iron a2 60 81 68 30 ---- 230 66

magrudurn 1400 17M w00 6600 40000 4900 NO00 3500 49000

Mangs 20 24 22 5 41 34 60 30 32

NicWa -- is 30 ---- 115 ---- 22

Ptdurn 3400 3700 .300 MW 4600 6sa0 600 46@0 6am

Sodlum 11000 1600 1700 
NOW0 570 100 600 40 100

Vanadlum 6.3 11 6.0 --- 
-- -

no 121BI) 237.0 so 111 7.0 IGPI) 1III

InrabCoke10.3D 63.5 1300 37.00 160.00 260.0 272.0 121.00 2111200

NMtrb 4.50 3.80 6.4 32.60 2.30 165.00 2D0 0 105.00

84bt "470 70.60 a2.60 360.00 606L00 321LO 366.0 600.00 604.00

Mobce~bft ~ ~0 190 46.00 3V7 416 465.0 351 416

AM~~--o =Ietecte& - - -

h- WhtftX upba MO4WeY 1 low due to eample matrix sileot Semple result Is seWMatad

01 - Swope moutsamm IssuVn 5s m. the amount detectedlIn thre methiod blank PRmet I@leaelad Draftl Final RI

T - Semple .. vtt an low Itan 10 tms. ft amount deetdIn the tip bionk Resut Is aemab&d PSF -July 19, 1003

1531*.14 
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COMPARISON OF BASELKE. Fi.. - QARTER AND SIBOONO QUARTRa
GROUND-WAER POSITIV ILT8

PESTICIDE STORAGE FACIUTY
Fort Rio%7 Kanain

Out Coecid -1-90 1108-0 -03 7-23-92 11-07-10-23-93 -

TIIrihooadwleU --
&

9MI-VLALE OFIGANIC h9U:--- - - - ----

Selenum 1.5 1.3 -1.2 1.0 -- 2.6 1.7 --

Almiu 
--- --- -- 

170 -- --

Baiuum 0 as as 84 go in 120 140 120

Seirourn 1.8 2.0 3.0 1.8 1.0 2.0 1.8 2.0 2.0

-- 78 -- -- --

Iron 
7 1

Magnesium 200Woo 200, 180 0 1900 700W0 00

Manganese 83 51 50 31 24 23 40 25 23

mcIw -- 3413 -- -- -- -- --

PabeelIUff 570 48C 5M0 30 3800 3800 19000 10D 11000

Sodumn 4700 37000 48=00 25000 X80 100 41000 31000 00

vaacelm -- -- -- ---- 11 031) 24 14 7.0

Ana IlpIl) 10 . 80 IIpBI 8.0 8.0 15031) 10 6.0

Arsnic 
-- -- -- l .

Selenium 1.7 1.2 -- 2.1 1.1 -- 2.7 1.7 -

Lead -- q - - - -e - -t u -

Aluminum 270 am a 160 - 210 680 110

Baum 111 94 80 65 100 93 130 130 110

Serldum .1.5 2.0 2.0 1.4 1.0 2.0 1.0 2.0 3.0

Calcium 1000 100 1700 14000D 100 180000 1n0000 -1800 100

copper - --- 
-- 8.0(81) 8-- .0

Ctiromium - -- -- -- --

Iron 200 900 la00 go--- 230 910 84

Magesiuml 20000 200 2700 19000 2100 200 2000 200011.

Mangenee 91 71 77 38 28 24 43 47 23

"clad 
- -- 13 -- 24 -- -- -- 17

Potassium 890 a00 am0 300 3700 400 200 11000 12000

Bodumn 47000 3700 44000 200 31000D00 42000 31000

Venscdun -- 8.0 -- -- -- 9.0031) 27 12 14

anc 1613I) 21 14 7.31) 15 -- 9.p)13 4.0

bw hws70.40 65.30. 78.8 139.00 41 .80 40.10 56.70 48.60 47.70

Nitrat 11.60 11.10 W0.6 -- 13.80 681018.40 10.70 48.90

ufes171.00 197.00 168.00 125.00 142.00 131.00 119.00 100.00 100.00

Siceabonss 421.00) 315 342 2218.M 300 3D0.00 483.00 348 309

ACV HISIES k~U: -- -- -- --- 
-- -

-Not dysscts
L2- Mefti mpk. .cIs .low dueto eample mabb.II-K efeample ve"~tIs ewmasd

81- Sample .eitaielss bn 5 Ume theamounit- ,tcs Inoemadod blank Ieaft leeelmld

T - Sample aeults an lee. vanlto lime. th amount dwtsclod In Ova tdp blank Result Ie eelimatsd

1531.114 
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TABLE 4-11

SOIL/SEDIMENT SAMPLE ANALYTICAL REQUIREMENTS
Pesticide Storage Facility

Fort Riley, Kansas

ANALYSIS 
EPA METHOD

LENL:

Volatile Organics 
8260

Semi-volatile Organics 
3550/8270

Pesticides/PCBs 
3550/8080

Metals,4:
Aluminum 

3050/6010

Antimony 
3050/6010

Arsenic=) 
3050/7060

Barium* 
3050/6010

Beryllium 
3050/6010

Cadmium*" 
3050/6010

Calcium 
3050/6010

Cobalt 
3050/6010

Copper 
3050/6010

Chromium=) 
3050/6010

Iron 
3050/6010

Lead=) 
3050/6010

Magnesium 
3050/6010

Manganese 
3050/6010

Mercury*" 
7470

Nickel 
3050/6010

Potassium 
3050/6010

Selenium) 
3 7740

Silver=l| 
3050/6010

Sodium 
3050/6010

Thallium 
3050/6010

Vanadium 
3050/6010

Zinc 
3050/6010

SWLO:

Herbicides 
8150

Organophosphorus Pesticides 3550/8140

2,3,7,8-TCDD (Dioxin Isomer) 8280

(a) The complete metals list was analyzed on the two Pilot Hole soil samples only.

(b) All other soil samples and sediment samples received analysis for these metals (RCRA 8 heavy

metals).

LENL - Law Environmental National Laboratory

SWLO - Southwest Laboratory of Oklahoma

1531.014 
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TABLE 4-12

SUMMARY OF RESULTS FOR SAMPLE 00760
Pesticide Storage Facility

Fort Riley, Kansas
July 1974

PARAMETER CONCENTRATION (mg/kg)

Malathion 87.70

Diazinon 29.85

Methoxychlor 824.04

Mirex 3.72

Chlordane 423.53

Dieldrin 4.98

Aldrin
p,p'-DDT 53.78

o,p'-DDT 47.75

p,p'-DDE 1.30

p,p'-DDD 37.87

o,p'-DDD 16.98

Notes: 1. --- Not Detected
2. Source:USAEHA, 1976. Entomology Special Study No. 44-015-75/76.

1531 .k14 Draft Fnal RI
PSF-July 19, 1993



TABLE 4-13

RESULTS FROM PESTICIDE RESIDUE SAMPLING

IN THE VICINITY OF THE PESTICIDE STORAGE FACILITY

Fort Riley, Kansas
May 1986

(Concentrations in mg/kg)

Sample Number RCRA CA

PARAMETER b b b Level

PARAMETER 86S1- 86S2- 86S3b 86S4b 86S5b 86S6b 1988

p,p'-DDD 0.42 0.42 ND 0.20 ND ND 3.0

p,p'-DDE 0.56 0.78 ND 0.63 ND 0.03 2.0

p,p'-DDT 0.42 0.86 ND 0.80 ND ND 2.0

o,p'-DDT 2.04 3.01 ND 5.96 ND 0.05 2.0

dieldrin 0.23 0.04 ND 0.05 ND 0.06 0.04

chlordane metab./ 4.35 3.30 ND 2.15 ND ND 0.5

total constituents

methoxychlor 0.69 0.26 ND 0.18 ND ND N/A

- - -- ------------ - ------------- - - ------------------------

TOTAL PESTICIDES 8.71 8.67 ND 9.97 ND 0.14

Concentrations detected represent maximum values for one round of sampling.

(a) Soil sample
(b) Sediment sample

ND: None Detected
N/A: Not Applicable
RCRA CA: Resource Conservation and Recovery Act Corrective Action

Source: USAEHA Memorandum, April 22, 1988

1531.014 
Draft Final PJ1531 kl 4PSF- July 19, 1993



TABLE 4-14

HISTORICAL SOIL & SEDIMENT DATA COMPARISON
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

PARAMETER
Sample Depth ns ns (0-38') (1.5-2.5') (3.0-4.5') (0-21

Date Collected 1974 (a) 1986 (b) 1992 1992 1992 1992

Sample Type Soil Soil Soil (1) SoIl Soil Surface Soil

PESTICIDES/PCBs:
Aldrin, mg/kg <0.008-0.01 <0.08 <0.004 <0.004 <0.004 <0.004

Chlordane (technical), mg/kg <0.06-544.6 <0.6 <0.004 <0.004 <0.004 <0.004

alpha(cis)-Chlordane, mg/kg <0.008 <0.08 <0.004-0.073 <0.004-0.790 <0.004-1.5(D2) <0.004-1.6

gamma(trans)-Chlordane, mg/kg <0.008 <0.08 <0.004-0.071 <0.004-0.470 <0.004-1.6(2) <0.004-1.6

2,4'(o,p')-DDD, mg/kg <0.02-16.98 <0.2 na na na na

4,4'(p,pj-DDD, mg/kg <0.016-37.87 <0.16-.42 <0.007 <0.007-0.430(H) <0.007-0.025 <0.007

2,4'(o,pj-DDE, mg/kg <0.02 <0.2 na na na na

4,4'(p,p)-DDE, mg/kg <0.016-12.5 <0.16-0.78 <0.007-0.012 <0.007-0.870(S) <0.007-0.420(S) <0.007-1.8

Z4'(o,pj-DDT, mg/kg - <0.02-50.0 <0.2-0.80 na na na na

4,4'(p,pj-DDT, mg/kg <0.03-159.5 <0.3-0.86 <0.004 <0.004-7.7(2) <0.004-3.3(2) <0.004-1.0

Dieldrin, mg/kg <0.012-9.2 <0.02-0.23 <0.007-0.013 <0.007-02 <0.007-0.027(H) <0.007-0.094

Endrin, mg/kg <0.021 <0.04 <0.007 <0.007 <0.007 <0.007

Heptachlor, mg/kg <0.003 <0.03 <0.004 <0.004-0.230 <0.004-0.028 <0.004-0.3

Heptachlor epoxide, mg/kg <0.008 <0.08 <0.004 <0.004 <0.004-0.0054 <0.004

Methoxychlor, mg/kg <0.08-824.04 <0.8-0.69 <0.033 <0.033-0.08(S) <0.033-10(1) <0.033 -2.4

ORGANOPHOSPHORUS PESTICIDES:
Chlorpyrifos, mg/kg <0.012 <0.10 <0.010 <0.010 <0.010 <0.010

Diazinon, mg/kg <0.052-29.85 <0.052 <0.02 <0.02 <0.02 <0.02

Methyl parathion, mg/kg <0.03 <0.03 <0.001 <0.001 <0.001 <0.001

Malathion, mg/kg <0.01-87.7 <0.01 <0.170 <0.170 <0.170 <0.170-0.419

Ronnel (Fenchlorphos), m/kg na <0.1 <0.010 <0.010 <0.010-0.0438 <0.010

Results with less than detection limits were analyzed for but no positIve results were found.

na-not analyzed
D2-400x dilution factor. Result Is estimated.
S-Low surrogate recovery. Results are biased low. Sources:

H-Holding time exceeded. Results biased low. a-Entomological special study No. 44-015-7576.

1 -Represents the monitoring well soil samples as well as the pilot hole. b-Pesticide Monitoring Study No. 17-44-1356-88.

ns- Not specified
Draft Final RI

PSF-Juty 19. 1993
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TABLE 4-14

HISTORICAL SOIL & SEDIMENT DATA COMPARISON
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

PARAMETER
Sample Depth ns ns (0-1') (1-2')

Date Collected 1974 (a) 1986 (b) 1992 1992

Sample Type Sediment Sediment Sediments Sediments

PESTICIDES/PCBs:
Aldrin, mg/kg <0.008 <0.08 <0.004 <0.004

Chlordane (technical), mg/kg <0.06-0.28 <0.6 <0.004 <0.004

alpha(cis)-Chlordane, mg/kg <0.008 <0.08 <0.004-0.067 <0.004-0.01

gamma(trans)-Chlordane, mg/kg <0.008 <0.08 <0.004-0.065 <0.004-0.021

2,4'(o,p')-DDD, mg/kg <0.02-0.01 <0.2 na na

* 4,4'(p,p)-DDD, mg/kg <0.016-0.05 <0.16 <0.007-0.1 <0.007-0.031

2,4'(o,p)-DDE, mg/kg <0.02 <0.2 na na

4,4'(p,p')-DDE, mg/kg <0.016-0.02 <0.16 <0.007-0.280 <0.007-0.046

2,4'(o,p')-DDT, mg/kg <0.02-0.04 <0.2 na na

4,4'(p,p)-DDT, mg/kg <0.03-0.13 <0.3 <0.004-0.480 <0.004-0.037

Dieldrin, mg/kg <0.012 <0.02-0.06 <0.007-0.056 <0.007

Endrin, mg/kg <0.021 <0.04 <0.007 <0.007

Heptachlor, mg/kg <0.003 <0.03 <0.004 <0.004

Heptachlor epoxide, mg/kg <0.008 <0.08 <0.004 <0.004

Methoxychlor, mg/kg <0.08-0.98 <0.8-0.69 <0.033 <0.033

ORGANOPHOSPHORUS PESTICIDES:
Chlorpyrifos, mg/kg <0.012 <0.10 <0.010 <0.010

Diazinon, mg/kg <0.052 <0.052 <0.02 <0.02

Methyl parathion, mg/kg <0.03 <0.03 <0.001 <0.001

Malathion, mg/kg <0.01 <0.01 <0.170 <0.170

Ronnel (Fenchlorphos), mgtkg na <0.1 <0.010 <0.010

Results with less than detection limits were analyzed for but no positive results were found.
na-not analyzed
D2-400x dilution factor. Result is estimated.

S-Low surrogate recovery. Results are biased low. Sources:
H-Holding time exceeded. Results biased low. a-Entomological special study No. 44-015-7576.

1 -Represents the monitoring well soil samples as well as the pilot hole. b-Pesticide Montorng Study No. 17-44-1356-88.

ns-Not specified
Draft Final RI

PSF-July 19. 1993
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TABLE 4-15

POSITIVE ANALYTICAL RESULTS/SJFFACE SOILS
PESICIDE STORAGE FACILTY

Fort Riley, Kansas

PARAMETER PSFSS01 PSFSS02 PSFSS03 PSFSS04

Sample Depth (1-2) (6-18') (3-12') (1-12')

Date Collected 4-8-92 4-7-92 4-5-92 4-6-92

PES11CIDES/PCBs:
4,4'-DDE, pg/Kg 180 270 94 1800

4,4'-DDT, pg/Kg 670 1000 450 --

Dieldrin, pg/Kg 94 77 ....

Heptachlor, pg/Kg -- 300 ....

Methoxychlor, pg/Kg 2400 ......
alpha-Chlordane, pg/Kg 370 1600 29 660

garnma-Chlordane, pg/Kg 380 1600 '30 640

SEMI -VOLATILE ORGANICS:
Benzo[a]anthracene, ig/Kg -- __ -- 160

Chrysene, pg/Kg -- __ -- 450
Fluoranthene, pg/Kg -- _ -- 1300

Phenanthrene, pg/Kg 70-- -- 70
Pyrene, pg/Kg 1000
bis(2-Ethyhexyl)phthaate, pg/Kg 620 ......

VOLAILE ORGANICS:
Methylene chloride, pg/Kg 16(B2) 24 39(32) 35(32)

Toluene, pg/Kg -- 6.002) -- 7.3

TOTAL FURNACE METALS:
Arsenic, mg/Kg 2.4 16 4.2 4.6

TOTAL ICP METALS:
Barium, mg/Kg 99 35 130 120

Chromium, mg/Kg 9.3 6.9 7.5 15

Lead, mg/Kg 46 32 540 60

Silver, mg/Kg ...... 0.8

ORGANOPHOSPHORUS PESICIDES:
Malathion, pg/kg 419

ACID HERBICIDE:

DIOXIN: NA

B2 - Sample results are less than 10 times the amount detected in method blank. Result is estimated.

Result is estimated.
12 - Low internal standard response and high sumgate recovery. Result is biased high.

NA - Not analyzed
-- Not detected.

Draft Fnal Ri
PSF-July 19, 1993
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TABLE %-IS

POSITIVE ANALYTICAL RESULTS/SOIL BORINGS
PESTICIOE STORAGE FACILITY

Fort Riley. Kansas

SAMPLE DUPLICATE

PARAMETER PSFSBOIA PSFBBOIB PSFSBO2A PSFBBO2B PSF9BO3A PBF8903B PSF8B03C

Sample Depth (2-2.5') (4-4.51 (2-2.51 (4-4.51 (2-2.51 (4-4.51 (4-4.51

Date Collected 4-5-92 4-8-02 4-7-92 4-7-92 4-5-02 4-5-92 4-5-92

PESTICIDE8/PCBS.
4.4'- 000. pg/Kg
4,4'-ODE, pg/Kg -- 24(H)

44'-DDT. pg/Kg 8() 87(H) 42 -- 7700(01) 4500(01) 33000(02)

DildrIn, pg/Kg - - 27(H) - -

Endrln aldehyde. pg/Kg - -

Heptachlof. jg/Kg 
-4.3(H) 45 28 - -

Hptahlor pode, pg/Kg-- 
_ 10000(01) - -

M ohoxychlor. ;g/K Q 58() 30(H) --
1 0 ( 2

alpha-Chlordane./ag/Kg 22(8) 84(H) 210 10 
1500(02)

gam ma-Chlordanejag/Kg 24(9) 82(H) 210 180 210(01) _ _ 1600(02)

8EMI-VOLATILE ORGANICS: 330

2,4,6-Trlchlorophonol, pg/Kg .... - - . 1130

2.4 -; Olchlorophenol, jg/Kg .... - - - - 330

2- Mthylnaphthalene, jg/Kg - - ---

Acenaphthene. jag/Kg - -

Anthracene, jag/Kg
Benzo[a]anthracene, pg/Kg -" - -

Benzoia]pyrene, pg/Kg-- - .Beno~bflomnheja g/Kg--------__------

Benzo(b)fluoranthene, g/Kg ..- _- - - -

Benzokuorathe. - - - - - - - - - -

Chrysene. jag/Kg
Dlbenzofuran, jg/Kg
Dlethylphthalate, pg/Kg - - -- _ - - - - - -

Fluoranthene. pag/Kg ...... _ _ - --

Fluorene. pg/Kg
Indeno[1.2.3 -cdjpyreneO.p0IKg .... - - ........

Phenanthrene, pg/Kg - -

Pyrene, pg/Kg
bls(2- Ethylhexyt)phthlate, ag/Kg - 890 -920 

1000

TOTAL MERCURY*
Mercury. mg/kg

VOLATILE ORGANICS,
Methylene chloride. jag/Kg 17(82) 14(82) 19(82) 16(62) 29(62) 22(B2) 23(82)

Toluene. jg/Kg ......

Or Final F1
PSF-July 19. 193
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TABLE 4-16

POSITIVE ANALYTICAL RESULTS/SOIL BORINGS

PESTICIDE STORAGE FACILITY
Fort Riley. Kansas

SAMPLE DUPLICATE

PARAMETER PSFSBOIA PSFSB01B PSFSBO2A PSFSBO2B PSF8BO3A PSFSBO3B PSFSB03C

Sample Depth (2-2.5') (4-4.5') (2-2.51 (4-4.5') (2-2.5') (4-4.5) (4 - 4.5')

Date Collected 4-8-92 4-8-92 4-7-92 4-7-92 4-5-92 4-5-2 4-8-92

TOTAL ICP METALS:
Barium, mg/Kg 99 73 97 02 69 66 56

Cadmium, mg/Kg -- -- -- -- -- -- --

Chromium. mg/Kg 8.2 6.7 6.5 8.3 6.9 0.4 5.3

Lead, mg/Kg 4.3 11 13 11 10 4.4 14

Silver, mg/Kg -- -- -- -- 0.8 -- --

TOTAL FURNACE METALS:
Arsenic, mg/Kg 1.4 1.2 20 4.3 0.8 1.0 1.2

Selenium. m g/Kg -- -.- -- - - ..

ORGANOPHOSPHORUS PESTICIDES:
RONNEL (FENCHLORPHOS). pg/kg ..........

DIOXIN* NA NA NA NA NA - - NA

ACID HERBICIDE, - --

8 - Low surrogate recovery. Results are biased low.

H - Holding time exceeded. Results blased low.
D - 1OOX dilution factor. Resultls estimated.
02 - 400X dilution factor. Result In estimated.
82 - Sample results are less than 10 times the amount detected In method blank. Resultis estimated.

- - Not detected

NA - Not analyzed

Drat Fna R
PSF-Juty 19. 19W
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... aLE 4-16

POSITIVE ANALYTICAL RESULTS/SOIL BORINGS

PESTICIDE STORAGE FACILITY
Fort Riley. Kansas

PARAMETER P9FSB04A PSFSO048 PSFS8OSA PSFSB05B PSFS8OSA PSFSSOIS PSF987A

SapeDph(2-2.5') (4-4.5') (2-2.51) (3.5-4.5') (2-2.5') (4-4.51 (2.5-31

Date Collect*d 4-7-02 4-7-92 4-5-92 4-52 4-7-924--2-72

PESTICIOES/PCB~ -:-

44'- DO.pg/Kg 31 21 110 .3 ---- 10()

44' -DDT. pg/Kg 140 90 50 53 -- 14 750()

Ole'-dli .jig/Kg -- 200 10 -- -

Endrin aidehyde. jig/Kg 23 -10 1 -

Heptachlot. jig/Kg -- 2351.4 -

Heptachior spoxlde. sag/Kg -- -

Methoxychlor. jig/Kg -02790 
71 -- 3.7 56(s)

alpha -Chlofdafle, jg/Kg 90 6 . 5S

gama~C~orafl.PgKU 103 790 71 - . 55

SEMI-VOLATILE ORGANICS:
2,4.6-Trichlaropheml, gag/Kg--

2.4 -Dleh~rOphefl. jig/Kg 9

2 - Methyl naphthalenle. gag9/Kg--

Acenaphthens., gg/Kg--
Anthracene, jig/Kg 

390

Senzolalaflthracefle, ig/Kg 
00l

Benzolalpyrefle. jig/Kg 
-30I

Senzo(b]tluomllthefle. jig/Kg 
430--

Chyne.,fuvaI/hKle ji/g-- 
3

Dibenzofurfl. jig/Kg 
-

Diethylphthalato.,ujg/Kg 
740

Fluoranthoe.jig/Kg 
- -74

Fluorene. jig/Kg 
-

Indena(1 .2,3-cdjpyrefle. jig/Kg 
370

Phenanthrefle.jig/Kg -- Sao

Pyrene, gag/Kg 
1200IS

bls(2-Ethylheoxyl)phthlate, pug/Kg 
10

TOTAL MERCURY: 
- -0.

Mercury. mg/kg

VOLATILE OGANICS: 1

Methylene chloride, jig/Kg 19(112) 22 23(62) 14 15(B2) 1

Toluene. jig/Kg -- 9.5- -

Draft Fined F1
PSF-Juty 1g. 19M

1531.k14 
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TABLE 4-1

POSITIVE ANALYTICAL RE8ULTSIOOIL BORINGS

PESTICIDE STORAGE FACILITY
Fort Riley, Kansas

PARAMETER 
PSFSBO4A PSFBO48 PBFSBOSA PSFSBOSB PSF8BOSA PSFSBOOS PSFSB7A

Sample Depth (2-2.5') (4-4.5') (2-2.5') (3.5-4.5') (2-2.5') (4-4.5' (2.5-31

Date Collected 4-7-92 4-7-02 4-5-92 4-5-92 4-7-92 4-7-92 4-7-92

TOTAL ICP METALS:
Barium. mg/Kg 100 98 100 71 77 39 S1

Cadmium. mg/Kg -- -- -. 
4. -. 4

Chromium. mg/Kg 11 8.3 S.3 6.6 5.3 4.0 0.4

Lead. mg/Kg 12 9.9 13 7.5 4.7 4.7 220

Silver, mg/Kg 

- "

TOTAL FURNACE METALS:
Arsenic. mg/Kg 0.2 1.9 1.9 1.5 1._ 1.1 4.2

Selenium, mg/Kg 
--

ORGANOPHOSPHORU PESTICIDES:-
RONNEL (FENCHLORPHO8), 

g/kg 

--

DIOXIN 
NA NA _ - NA NA NA NA

S - Low surrogate recovery. Results are blamed low.

S2 - Sample results are less then 10 times the amount detected In method blank. Result Is estimated.

I - Low Internal standard response. Result Is an estimated quantitatlon.

M2 - Matrix spike recovery Is low due to sample matrix effect. Sample result Is biased low.

- - Not detected

NA - Not analyzed

Drft FinW FA

PSF-Jt 419, 13

1531.k14 
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TABLE 4-16

POSITIVE ANALYTICAL RESULTS/SOIL BORINGS
PESTICIDE STORAGE FACILITY

Fort Riley. Kansas

PARAMETER PSF887B PSFSBSA PSFSBBB PSFSBBA PSFSSB PSFSBIOA

Sample Depth (4-4.5') (2-2.5') (4-4.53 (1.5-2.8') (4-4.5) (1.5-28')

Date Collected 4-7-92 4-7-92 4-7-62 4-7-92 4-7-02 4-4-2

PESTICIOESIP Ka -- 0 380

4.4'- DOE, pg/Kg 240(H) 110 20(8) 670(9) 420(9)

4,4'-ODT, pg/Kg 2800(H) 440 150(s) 5700(8) 2000(5)

Dieldrin. pg/Kg
Endrin aldehyde, pg/Kg - -

Heptachlor, pg/Kg
Heptachlor epoxlde. pg/Kg - - --

Methoxychlor, pg/Kg - - -3- 370(S) 190(8) "0

alpha-Chlordane. pg/Kg 46(H) 52 / 43()0

ga m- Chlordane, pg/Kg 96(H) 38 8.3(8) 410(S) 220(5) 450

SEMI-VOLATILE ORGANICS:
2.4,8-Trichlorophenol, wpg/Kg -- -- _-

2.4- Dichlorophenol, pg/Kg - -

2-Methyinaphthalone, pg/Kg - -

Acenaphthene. pg/Kg 230 - -

Anthracene. pg/Kg 760 - - 3 _ 300 2

Benzolalanthracene. pg/Kg 1800(I) -5- _ _70 1S0 620

Senzoja]pyrene. pWKg 1200(I) - - - - 340 - -

Benzo[bfluoranthone, pg/Kg 1400(I) - - - - 380 - -

Benzo(kfluoranthene. pg/Kg 950(I) - -

Chrysene, pg/Kg 1700(1) --
420 110 620

DIbanzofuran. pg/Kg
Diethylphthalate. pg/Kg -- -ISO 1200

Fluoranthene. pg/Kg 3400 - - 0 160 1200

Fluorene, pg/Kg 270 - -

In deno( .2.3- d]pyrone, pg/Kg 360(I) - -

Phenanthrene. pg/Kg 2700 - - 040

Pyrene, pg/Kg 4100(I) 170(12) _ 870 180 1400

bls (2-Ethylh exyl) phthalate. pg/Kg - - - - 420 - -

TOTAL MERCURY:
Mercury, mg/kg 

0.1

VOLATILE ORGANICS:f
Methylene corlds. jKg -0.5(82) 

13(62) 15(82) 14(02) 31(82)

Toluenq, pg/Kg

Draft Fkl F1
PSF-July 19. 193

1531.k14 
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,. -E 4-16

POSITIVE ANALYTICAL RESULTS/SOIL SORINGS

PESTICIDE STORAGE FACILITY
Fort Riley, Kansas

PARAMETER PSFS87B PBFSBSA PSFSBB8 PSFSBA PSFSBOB P8FSBIOA

Sample Depth (4-4.5') (2-2.51 (4-4.5') (1.5-2.5') (4-4.51 (1.5-2.8')

Date Collected 4-7-02 4-7-92 4-7-92 4-7-92 4-7-92 4-4-92

TOTAL ICP METALS.
Barium, mg/Kg 120 10 130 94 67 84

Cadmium, mg/Kg -- -- -- 0.7 -- --

Chromium. mg/Kg 8.0 4.8 6.5 41 5.8 15

Lead. mg/Kg 310 770 270 240 25 100

Silver. mg/Kg 
......

TOTAL FURNACE METALS:
Arsenic, mg/Kg 3.2 3.3 2.5 2.3 1.0 5.5

Selenium. mg/Kg 0.2(M2) -- -- - - --

ORGANOPHOSPHORUS PESTICIDES:
RONNEL (FENCHLORPHO8),jlg/kg -

DIOXIN-- NA NA .. NA --

ACID HERBICIDE:

S - Low surrogate recovery. Results are biased low.

H - Holding time exceeded. Results biased low.

B2 - Sample results are lese than 10tImes the amount detected In method blank. Result Is estimated.

I - Low Internal standard response. Result Is an estimated quantitatlon.

12 - Low Internal standard response and high surrogate recovery. Result Is biased high.

M2 - Matrix spike recovery ls low due to sample matrix effect. Sample result Is biased low.

- - Not detected

NA - Not analyzed

DNAi Fn R

PF-Juy g19 143

1531.k14 
Sot 14



TABLE 4-18

POSITIVE ANALYTICAL RESULT8ISOIL BORINGS

PESTICIDE STORAGE FACILITY
Fort RIley. Kansas

SAMPE DUPICJATE
PARAMETER PSFSB108 POFSBIOC PSFSBIIA PSFSBIIS PSFSB12A PSFSS128

Sample Depth (3.5-4.5') (3.5-4.5') (2-2.51) (4-4.5') (2-2.5') (4-4.51)

Date Collected 4-4-92 4-4-92 4-7-92 4-7-92 4-8-92 4-8-02

PESTICIDES/PCBv:
4,4'-DDO,pg/Kg -- 25 -- -- 430(H) --

4,4'-DDE, lag/Kg 30 52 26(S) I1I0(H) 190(H) 170

4,4'- DDT, Mg/Kg 57 83 32(9) 150(H) 150(H) 100

Oleldrin, pg/Kg - - - - - -------

EndrIn aldehyde. pgKg --- 
-

Heptachlar, pg/Kg ---- 4.7(8)------

Heptachlor epoxlde. pg/Kg------------

Methoxychlor. pg/Kg -- -- 80(S) 390(H) - --

alpha -Chlordanle, pg/Kg 82 75 57(9) 210 (H) 370(H) 70

ga nmma -C hlo rda n e,,plK g s0 73 65(S) 220(H) 390(H) 910

SEMI-VOLATILE ORGANICS,
2,4,0-TrlchlarophonaI.jpg/Kg - --- -----

2.4"Olchlorophonl~l g/Kg - - - ---------

2-Uethyinaphthalefle.pg/Kg 170 200 - --

Acenaphthene, pg/Kg - - - - - --

Anthnacetle. pg/Kg - - - - - - - -- 250

Benzolalanthracene.pugKg 500 290 -- 110 430 950(12)

Senzo~a)pyrono. pg/Kg 550() - -- - - 270(l) 680(I)

Senzolb~fluoranthene, pg/Kg 400(l) 
8 40(l)

Benzolk~fluorantheflo, pvg/Kg 460(1) - - - - - - 880(I)

Chrysene. pg/Kg 500 330 '-110 740 1200(12)

Dlbenzoturan, pg/VKg - - - - - - - - - - -

Olethylphthalate. pg/Kg -- -- ---- 700 --

Fluotanthens. pg/Kg 500 330 -- 180 430 1100

Fluarene, pg/Kg - - - - - - - - ---

Indeno(1.2,3-cdlpytrfle. jgfKg -- - ---- 
-- - -

Phenanthrone, pg/Kg 420 410 - -230 990

Pyrons, pig/Kg 830 330 ISO15 940 2700(12)

bis (2- Ethy~hexyI)phthelate. pg/Kg 1400 400 -- --

TOTAL MERCURYo
Mercury. mg/kg - - - - - - - - - - - -

VOLATILE ORGANICS8:
Methylene chloride. pg/Kg 75(l) 50(82) 15(92) 168B2) 29(82) 25(62)

Toluene, pg/Kg 33(12) 30(12) -- -- 8.9 19

Draft Finsi F0
PSF-July 19.1993

I531.1c14 
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TABLE 4-16

POSITIVE ANALYTICAL REBULTS/SOIL BORINGS
PESTICIDE STORAGE FACILITY

Fot Riley. Kansas

SAMPLE DUPLICATE

PARAMETER PSFBB10B PBFSB1OC PSFSB11A PSFBB11B PSFBB12A PBFB8128

Sample Depth (3.5-4.5') (3.5-4.5) (2-2.5') (4-4.5) (2-2.51 (4-4.5')

Date Collected 4-4-92 4-4-92 4-9- 2 4-8-92 4-8-92

TOTAL ICP METALS:
Barium. mg/Kg 87 120 68 88a

Cadmium. mg/Kg 5.0 3.2 -- __ -- 0.7

Chromium, mg/Kg 8.8 8.6 8.4 6.1 11 15

Lead. mg/Kg 91 120 9.8 14 87 110

Silver. mg/Kg -- 1.1 ---

TOTAL FURNACE METALS: 
6.1 .0

Arsenic, mg/Kg
Selenium. mg/Kg 

0.8(M2) 0.8(M2) - -

OROANOPHOSPH ORU8 PESTICIDES" 43.80
RONNEL (FENCHLORPHOB),pg/kg 

--

DIOXIN, 
NA NA NA NA NA --

ACID HERBICIDE: .
--

S - Low surrogate recovery. Results are biased low.

H - Holding time exceeded. Results biased low.
82 - Sample results are less than 10 times the amount detected In method blank. Result Is estimated.,

M2 - Matrix spike recovery Is low due to sample matrix effect. Sample result Is biased low.

I - Low internal standard response. Result Is an estimated quanttation.

12 - Low internal standard response and high surrogate recovery. Result Is biased high.

- - Not detected

NA - Not analyzed

Draft Rd FN
PSF-July 19, 1N3

1831.k14 
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TABLE 4-10

POSITIVE ANALYTICAL RESULTS/SOIL BORINGS

PESTICIDE STORAGE FACILITY
Fort Riley. Kanisas

SAMPLE DUICdATE

PARAMETER PSFSB13A PSFSB13C PSFSB138 PSFSB14A PSF9S140 PSF6B15A

Sam ple Depth (1.5-2.5')' (1.5-2.5') (4-4.5') (2-2.51 (4-4.51) (2-2.5')

Date Collected 4-6-02 4-6-02 4-6-92 4-4-92 4-4-92 4-4-92

PEOTICIDES/PCB*:
4,4'-DDD, Mg/Kg --- -- -

4,4'-DDE. pg/Kg 52 150 -- 53 -- -

4.4'-DOT. pg/Kg 40 190 12 130 12--

Oleldin. pg/Kg - - - - - - - - - ---

Endrin aldehyde. pg/Kg --- -- -

Heptachlor. pg/Kg--- --------

Neptachlor spoxlde, pg/Kg -------

Moth oxychlor. pg9/Kg - ----- 
- ---

alpha -Chlordans. pg/Kg 52 IS0 I1 I69 4.7 4.7

gam ma-Chlardane. pg/Kg 44S1O 9.4 66 5.5 4.0

SEMI-VOLATILE ORGANICS:
2.4,6-TrIchIorophefono pg/Kg ------ 

-- -- -

*2.4-Dlchleropheflol. pg/Kg -
----

2-MethyirnaphthSaefle. pg/Kg -----------

Acenaphthefle. pg/Kg --------

AnthraCens. pog/Kg - --- 410 - ---

Senzo[a]anthrmoonse, pg/Kg 170 -- 1700 330--

Sonzoaapyrono. pg/Kg - --- 1300(I) -

Senza(b]fiuoraflthefle, pg/Kg - ---- 1100(i)----

Benzolkjtluorauithefle, pg/Kg ---- -- 1200(l) - - -

Chryseno, pg/Kg 130 210 -- 1600 290 -

6lbenzofuran.;pg/Kg -- 130 ---- -- -

Dlethyphthalate.pug/Kg ---- -- -- -- -

Fluoranthene. pwg/Kg -- 2150 -- 2700 530--

Fluorene. pg/Kg - - - -- -

Indenoll .2.3-cdllpyrefle. pvg/Kg - - - - - - - ---

Phonanthrone~pg/Kg 260 500 -- 1600 250--

Pyrone.pg/Kg 170 290 140 3400 570 -

blo(2-Ethylhexyl)phthatt. pg/Kg -- - - - - - - 410 -

TOTAL MERCURYm
Mercury. mg/kg 0.1 0.2 0.6 0.2 - ---

VOLATILE ORGANICS:

Methylone chloride, pg/Kg 55(82) 47(62) 74(l) 43(82) 38(82) 26

Toluene. pg/Kg -- -- --- - -- IS

Draft FMa F1
PSF-hly 19.199=

I531.k14 
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TABLE 4-10

POSITIVE ANALYTICAL RESULTBISOIL BORINGS

PESTICIDE STORAGE FACILITY
Fort Riley. Kansas

SAMPLE DUPLICATEPS819PFB5

PARAMETER PBFBI13A PBFBB13C PBFBB 13 PSFBB14A PBF2B-14 P8FBB A

sample Depth (1.8-2.5') (1.5-2.5') (4-4.5) (2-2.5) (4-4.5') (2-2.6')

Date Collected 4-6-92 4-6-92 4-6-92 4-4-92 4-4-92 4-4-2

TOTAL ICP METALB:
Barium. mg/Kg 140 10 130 140 100 50

Cadmium, mg/Kg --

Chromium, mg/Kg 10 12 6.0 12 8.3 4.5

Lead. mg/Kg 03 110 36 39 140 7.0

Silver, mg/Kg 
- - 1.2 -- --

TOTAL FURNACE METALS:30 
.

Arsenic. mgjKg 12 14 3.6 5.2 3.0 1.6

Selenium, mg/Kg 
0.4(M2) 0.3(M2) -- 0.4(M2) - -

ORGANOPHOSPHORUB PESTICIDES:
RONNEL (FENCHLORPHOS)./g/kg ........

DIOXIN: NA NA NA NA NA NA

ACID HERBICIDE:

B2 - Sample results are less than 10 times the amount detected In method blank. Result Is estimated.

M2 - Matrix spike r covery Is low due to sample matrix effect. Sample result Is biased low.

I - Low Internal standard response. Result is an estimated quantltatlon.

12 - Low Internal standard response and high surrogate recovery. Result Is biased high.

- - Not detected

NA - Not analyzed

OrDt FinW A
PSF-ju1y19, 199 1

11531.k14 
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TABLE 4-16

POSITIVE ANALYTICAL RESULTSBIOIL BORINGS

PESTICIDE STORAGE FACILITY
Fort Riley. Kansas

SAMPLE DUPLICATE

PARAMETER PSF8B15B PSFBBI6A P9FSStIB PSFBB17A PSFSB17C PSFSB178

Sample Depth (4-4.5') (1.5-2.5') (3.5-4.51 (1.5-2.5') (1.5-2.6') (4-4.5')

Date Collected 4-4-92 4-4-92 4-4-92 4-6-92 4-6-92 4-6-92

-PE8TICIDESIPCB*:
44'-DDD. pg/Kg -- -- -- -- -- --

4.4'- DDE, pg/Kg 
-- -- 370 750 - -

4.4'- DT, pg/Kg - - 310 25 810 1300 25

OleIdrIn, pg/Kg .-- -...

Endrin aldehyde, pg/Kg ..........

Heptachlor, pg/Kg ..........

Heptachlor epoidde,jg/Kg ...........

Methoxychlor, pg/Kg 
-- -- -- --

alpha-Chlordane, pg/Kg - - 68 6.1 280 470 7.9

gamma-Chlordane.p g/Kg - - 70 7.0 280 470 8.2

SEMI-VOLATILE ORGANICS:

2.4.6-Trlchlorophenol, pg/Kg 
-- -- -- -- --

2.4-DOlchorophnol, pg/Kg - - - - - - - - -

2- Methylnephthafln, ,pg/Kg .... - - - - " - - -

Acenaphthen*, pg/Kg - - - --

Anthracene, pg/Kg ...... 200 -.-.

Senzoia]anthracene, pg/Kg ......-- 230 - -

Senzo(alpyrene, pg/Kg .........--

Benzo(b]fluoranthene. pg/Kg ...... - .....

Benzo[k]fluoranthene. pg/Kg .....-- 
--

Chrysene, pg/Kg ...... 200 230 --

Dibenzoturan, pg/Kg ......- 
.

Dlethylphthalate. pg/Kg ..-.- - - .

Fluoranthene, pg/Kg ...... 280 310 - -

Fluorefl. pg/Kg .... -- --

Indeno[1,2.3-cd]pyren*. g/Kg ......- 
.

Phenanthrene, pg/Kg -- - -- 240 230 --

Pyrene, pg/Kg -- 110 -- 360 270 --

ble(2 -Ethythexyl)phthalate. pg/Kg -g- 60 .. -- --.

TOTAL MERCURY:
Mercury, mg/lkg -- -- -- 0.3 0.3 --

VOLATILE OROANICS:
Methylene chloride. pg/Kg 35(82) 28(82) 34(92) 71 41(62) 29

Toluene. pg/Kg 38(12) 8.9 18 12(12) 7.8 5.9

Drd Fnal R
PSF-July 19. 9N3

1531.k14 
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TABLE 4-18

POSITIVE ANALYTICAL RESULTS/SOIL BORINGS

PESTICIDE STORAGE FACILITY

Fort Riley. Kansas

SAMPUPLEAT

PARAMETER P8FSB15 PSFSBeA PSFSB16B PSFSBI7A PSFSB17C PSFSB17B

Sample Depth (4-4.5') (3.5-4.5') (1.5-2.5') (1.5-2.5') (4-4.5')

Date Collected 4-4-92 4-4-02 4-4-02 4-a-92 4-6-2 4-6-2

TOTAL ICP METALS: 71

Barium, mg/Kg 130 47 120 1-0 120

Cadmium, mg/Kg 5.7

Chromium, mg/Kg 5.5 4.7 8.7 11 10

Lead, mg/Kg 7.6 18 12 110 60 8.0

Silver. mg/Kg .... -"

TOTAL FURNACE METALS:

Arsenic. mg/Kg 1.8 1.0 1.6 4.1 4.0 0.0

Selenium. mg/Kg ...... 0.2(M2) 0.2(M2) --

ORGANOPHOSPHORUS PESTICIDES:

RONNEL (FENCHLORPHOS). pg/kg

DIXIN: 
NA NA NA - - NA NA

ACID HERBICIDE:

82 - Sample results are less than 10times the amount detected In method blank. Result Is estimated.

M2 - Matrix spike recovery Is low due to sample matrix effect. Sample result Is biased low.

I - Low Internal standard response. Result Is an estimated quantitation.

12 - Low Internal standard response end high surrogate recovery. Result Is biased high.

- - Not detected

NA - Not analyzed

Draft Fki FI
PSF-JuIY 19, 1W3

1531.k14 
12of 14



TABLE 4-10

POSITIVE ANALYTICAL RESULTSISOIL BORINGS

PESTICIDE STORAGE FACILITY

For Riley. Kansas

PARAMETER POSSA PSFSBISB PSFSSIOA PSFSBI9B PSFSS20A PSF9S208

Sample Depth (2-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.51)

Date Collected 
4-5-28--92 4-4-92 4-4-92 4-8-912 4-8-92

PESTICIDESIPCBB---
44*4-0D. jag/Kg 2 62 t"

4.4'-OOE.jwgfKg 110 222225-1(H)

4,4'-DDT. jjg/Kg 170 62 50 36 -2(H

Dleldrin, jag/Kg
Endrin aldehyde. Mug/Kg-
Heptachlor. jag/Kg

Heptachier epoxlde.pjg/Kg 
---

Methoxychlar. jag/Kg42t13GS)14H

alpha -Chofdasfle jag/Kg 42 '61613 5.0() 12(H)

gamnma-Chlordafle.jag/KU 
6I 51 845 2H

SEMI-VOLATILE ORGANICBS:-

2 ,4 .8-TrIchlorophonl. jag/Kg ----

2,4-Dlchoroph~nflI.ja/Kg--
2-Methy~fl*phth3Iefl6.pjg/Kg--
Acenaphthefl. jag/Kg--

Anthracene, jg/Kg 
S

Senzolalanthmaeone. jag/Kg IS60S

Benzotalpyrefle. jag/Kg--
Benzolb~fluoranthefle. jag/Kg 

-- 
-

Benzo(kjfluoraflthefe. jag/Kg 
200

Chryoene. jag/Kg 160- 120 -- 200 200

Dibenzofurafl. jag/Kg 1 3

Dlstlhylphthalate, jag/Kg IS -0 
3 10 310

Fluoranthefle. jag/Kg ISO - 00--5 1

Fluarene. jag/Kg 
--

IndeneJ11,2.3-odlpyrene. jag/Kg 
27 23

Phenanthrefle. jag/Kg 
31 20 210

Pyrene. jag/Kg 200 -- 200 -- 1031

bla(2- Ethylhoxy)phthalate. jagK g - 40

TOTAL MERCURY, . -02-

Mercury. mg/kg

VOLATILE ORANICS9 18)261(2

Methylele chloride, Mg/Kg 31 31443(2261(2

Tlee j/g-- 
9.8 34(l) -- 14 --

PSF-Ady 19. 19m

I531.k14 
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TABLE 4-16

POSITIVE ANALYTICAL RESULTSISOIL BORINGS

PESTICIDE STORAGE FACILITY
Fort Riley. Kansas

PARAMETER PSFSBBSA PSFSBIB PSFSIBA PSFSB19B PBFSS20A PSFS820B

Sam pie Depth (2-2.5) (4-4.5) (2-2.5') (4-4.5") (2-2.51 (4-4.5')

Date Collected 4-8-92 4-5-92 4-4-92 4-4-92 4-6-92 4-8-92

TOTAL ICP METALS:

Barium, mg/Kg 62 110 160 100 69 8

Cadmium, mg/Kg -- -- -- --

Chromium, mg/Kg 5.5 .6 14 .. 6 6.9

Load, mg/Kg 30 15 38 12 75 69

Silver. mg/Kg -- -- 1.1 --...

TOTAL FURNACE METALS:

Arsenic. mg/Kg 2.0 1.6 4.0 1.4 3.1 1.9

Selenium. mg/K -- -- -- -- 0.2(M2) --

ORGANOPHOSPHORUS PESTICIDES:

RONNEL (FENCHLORPHOS). pg/kg ..........

OIOXIN: NA NA NA NA NA NA

ACID HERBICIDE:

S - Low surrogate recovery. Results are biased low.

H - Holding time exceeded. Results biased low.

82 - Sample results are less than 10 times the amount detected In method blank. Result Is estimated.

M2 - Matrix spike recovery Is low due to *am pie matrix effect. Sample result Is biased low.

-- Not detected

NA - Not analyzed

DNAi Fn FA
PF-July 19. 1W3

1531.k14 
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TABLE 4-17

POSMIVE ANALYTICAL RESULTSIPILOT HOLE
PESTICIDE STORAGE FACILfTY

Fort Riley, Kansas

PARAMETER PSF92SBOlA PSF92SBOIB

Sample Depth (5' (381
Date Collected 1-24-92 1-24-92

PESTICIDES/PCBs: -- --

SEMI-VOLATILE ORGANICS:

VOLATILE ORGANICS:
Methylene chloride, ug/Kg 21(1) 18(1)

TOTAL FURNACE METALS:
Arsenic, mg/Kg 1.6 1.2

Selenium, mg/kg 0.2(M4 --

TOTAL ICP METALS:
Aluminum, mg/kg 5800 3900

Barium, mg/kg 66 75

Calcium, mg/kg 1600 2400

Chromium, mg/kg 52 5.4

Cobalt, mg/kg 3.6 3.4

Copper, mg/kg 3.5 3.6

Iron, mg/kg 5300 5600

Magnesium, mg/kg 970 1400

Manganese, mg/kg 120 130

Nickel, mg/kg 6.5 7.6

Potassium, mg/kg 940 820

Sodium, mg/kg 45 57

Vanadium, mg/kg 13 15

Zinc, mg/kg 14 16

TOTAL MERCURY: -- --

ORGANOPHOSPHORUS PESTICIDES:

ACID HERBICIDE:

DIOXIN:

M2 - Matrix spike recovery is low due to sample matrix effect Sample result Is biased low.

T - Sample results are less than 10 times the amount detected in trip blank. Result Is estimated.

- Not detected

Draft Final RI
PSF-July 19, 1993
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TABLE 4-1

POSITIVE ANALYTICAL RESULTSIMONITORING WELL SOIL BORINGS

PESTICIDE STORAGE FACILITY
Fort Riley. Kansas

SAMPLE DUPLICATE

PARAMETER MW8801A MWSBOIB MWSB02A MW8B02B MWSBO2F MW8B02C MWSB020

Sam pie Depth (15-17') (21-25') (1-21 (4-8") (4-81 (8-121 (14-181

Date Collected 4-28-92 4-28-92 5-5-92 5- 5-92 5-5-92 5-5-92 5-5-92

PEBTICIDESIPCBs:
4,4'-DDE, uQ/KQ -- --

Dieldrin, ug/Kg
alpha-Chlordane. ug/Kg -7-

gamma-Chlordane, ug/Kg --

SEMI-VOLATILE ORGANICS:
Benzo(a]anthrucene, ug/Kg -- __ 600 --

Benzo[s]pyrene, ug/KQ -- _ 1080 -"-

Benzo[blfluoranthene. ug/Kg -- __ 1000 -- --

Benzo(ghllperylen, ug/Kg -8- -_ 40 --

Chrysene, ug/Kg - 1060 - -

Fluornthene. ug/Kg 
100

Indeno[1.2,3-cdlpyrene. ug/Kg -- 4 480 --

Phensnthrene, ug/Kg -- _ 560 --

Pyrene, ugKg - 80 - -Goo

bls(2-EthylhexyI)phthalate. ug/Kg -- -- 480

VOLATILE ORGANICS,
Benzene. ug/Kg 6 5.9 "- 17

Methylene chloride, ug/Ka 62 (82) 46 (B2) 30 18 17 11

TOTAL FURNACE METALS: .23 1.0 1.7 2.4

Areeplc. mg/Kg 1.0 2.5 3.7 1. -- --

Selenium, mg/Kg " _ 0.2 (M2) ...

TOTAL ICP METALS: 13 so 83 100

Barium, mg/Kg 1 120 1300

Chromium, mg/Kg 6.8 8.7 10 11 7.9 4.8 6.4

Lead, mg/Kg 
5.1 10 58 -- 4.7 -- --

liver. mg/Kg 
--

TOTAL MERCURY: .-

Mercury. mg/kg 
0.3 --

ORGANOPHOSPHORU8 PESTICIDES- --

ACID HERBICIDES:

82 - Sample results are lees than 10 times the amount detected In method blank. Result Is estimated.

M2 - Matrix spike recovery Is low due to sample matrix effect. Sample result Is biased low.

-- Not detected 
Druft Fna ld

PSF-July 19. 1953
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TABLE 4-18

POSITIVE ANALYTICAL RESULTBIMONITORING WELL SOIL BORINGS

PESTICIDE STORAGE FACILITY
Fort Riley. Kansas

PARAMETER MWSSO2E MWSBO3A MWBO3B MWOBO4A MWBB04B MWBOBA MWSBO5B

Sample Depth (20-22') (10-14') (20-22) (12-14') (22-24) (9-11) (17-19')

Date Collected 5-5-92 5-2-92 5-2-92 5-4-92 5-4-02 4-29-92 4-20-02

PESTICIDESIPCBa: 12
4,4'- DDE, ug/Kg....-

D i ld rin , u g /K a - - 8 .- - - 1 3 . .. .

Dllrn gK -67-- 
15 -- --

alpha-Chlordane, uglKg .... 1-

gamma-Chlordene, ug/Kg -- 5.1 -- 16 ....

SEMI-VOLATILE ORGANICS: 110
Benzolalanthracefe. ug/Kq ...... - .... 11

Benzo[a]pyrene. ug/KQ ......

Benzolb]fluoranthene, ug/Kg ............ -

8enzo(ghllperylene. ug/Kg- - - _ - - 1 -

C hrysene, ug/Kg . ..
110

Fluorenthene. ug/Kg .. .... 160 - -

Indeno[1.2,3-Od]pyrefn@. ug/Kg -- ........

Phenanthrene.uGIKB ...... -- - --

Pyrene. ug/Kg 
ISO .... 160 - -

bit (2 -Ethylhexyl) p hthalate, ug/Kg ............

VOLATILE ORGANICS:
Benzene. ug/Kg ........

Methylene chloride. ug/Kg 11 10 22 21 20 70(62) 30 (B2)

TOTAl FURNACE METALS:
Arsenic, mg/Kg 1.4 2.0 0.5 3.1 0.4 2.9 0.6

Selenium. mg/K9

TOTAL ICP METALS:
Barium, mg/Kg 72 100 so 70 9S

Chromium, mg/Kg 7.1 11 6.1 20 6.0 10 6.6

Lead, mg/Kg -.- .5 5.9 58 - 30 5.9

Sliver, mg/Kg 1.2 ............

TOTAL MERCURY: 0.1

Mercury. mg/kg ......
1.

ORQANOPHOSPHORUS PESTICIDES: ..............

ACID HERISICIDEB: ...........

82 - Sample results are loes than 10 times the amount detected In method blank. Result Is etimated.

M2 - Matrix spike recovery Is low due to sample matrix effect. Sample result Is biased low. Drft n S:

- - Not detected 
FafI 19, 13

1531 .k14 
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TABLE 4-19

POSITIVE ANALYTICAL RESULTS/SURFACE WATERS
PESTICIDE STORAGE FACILITY

Fort Riley. Kansas

SAMPLE DUPUCATE

PARAMETER PSFSW01 PSFSW02 PSFSW6 PSFSlhV3 PSFSW04 PSFSW06 PSFSM17

4-2-92 4-1-92 4-1-92 4-1 -2 4-1 -2 3--31-92 3-31-92

PEST1DES/M::-- -- -- -- -- 

SEMI-VOLATILE ORGNJI S: ............

VOATILE ORGANICS:
Metrenehloride. - -- -- 30M 3(T)

TOTAL RJR4ACE METALS:
Aeenio, pg/L. 4.0 -- 4.1 4.0 4.4 --

Load. pgL -- -- 420 --

TOTAL ICP METALS:
Aluminum, pg/. 3900 5700 6700 8900 1200 60(B) 020(B1)

Barium, pg/. 250 280 280 250 290 180 140

Cadmium, pg/-- 4.5 -- -- -- --

Calium, pg/L 110000 100000 100000 100000 110000 79000 70000

Chromium,pg/L 18 10 24 10, 13 --

Copper, Pgti 10 72 10 12 13 6.4 8.0

Iron, pg/L 200(M1) 4200(MI1) 5100(M1) 6500 ,t) 9400(M1) 410(MI1) 410(M1)

Magnesium, pgI. 20000 22000 2200 22000 23000 14000 1200D

Manganese. pg/L 100 92 110 120 190 110 63

Potessium, pg/IL 9600 10000 10000 10000 11000 7300

Sodium. pg/L 45000 49000 49000 47000 45000 42000 35000

Vanadium, pg/. 15 15 20 2D 28 6.4 7.0

Znr, pg/L 27 28 34 45 70 18 13

TOTAL MERCURY: 
--

WET CHEMICAL INORGANICS:
Inorganic Chloride, mg/I 71.30 65.40 65.40 65.00 61.10 50.00 37.60

Sulfate, mg/I 84.30 104.00 105.00 106.00 105.00 81.00 73.50

Blcabnate, mg/I 310.00 240.00 248.00 234.00 292.00 194.00 172.00

OD PESTICIDES: -- -- --

ACID HEPKXE:

B1 - Sanpie results are lee than 5 imes the amount detected In method blank. Result s eetlmated.

MI - Matrix spike recovery Is high due to sample matrbc effect Sample result Is a false positive or blamed high.

V2 - Matb spike roovy Is low due to sample matrbc effeat Sample result Is biased low.

T - Sample result Is lee than 10 times the amount detected In the tip blank. Result Is estimated.
-- Not detected

Draft Final Rl
PSF-Juiy 19. 1993
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TABLE 4-20

POSITIVE ANALYTICAL RESULTS/SEDIMENTS
PESTICIDE STORAGE FACILITY

Fort Riley. Kansas

SAMPLE ULCT
PARAMETER PSFSDoIA PSFSDOIS PSFSD02A PSFODOS POFS002B PSFSD04A PSFSD04S

Sarnpie Depth (0-11 (1-2') (0-11 (0-1.) (I-2) (0-11 (1-21

Date Collected 4-2-02 4-2-92__-1-9 4-1-92 4124--24-1-02

PESTICIDESIPC~e:
4.4'-DOD.pug/Kg -- - .? -- 9 1 13
4.4-DOE.jpg/Kg --------- 21 - -

4.4'-DDT.,ug/Kg I I- i-- - 6-
0oldrIn.jpg/Kg - -- - - - - - 20--

alpha -Chlordane. pg/Kg 0.4 -- 4.7 5.6 -- 33 -

gamnma-Chlordane.pjg/K9 14 -- 7.0 7.6 -- 37--

SEMI-VOLATILE ORGANIC9:
Benzolalanthracene. jig/Kg--- 130 -- --

Chrysene. pg/Kg ---- 170 ---- 120--
Fluoranthene.ipg/Kg ---- 170 ---- 210
Phen*nthr~ne. pg/Kg -- - - - - -- ----

Pyrene. pg/Kg 660ao 340 120 120 250 - -

bis(2- Ethylhexyl~phthalate.pvg/Kg - 550 640 -- 450 570

VOLATILE ORGANICS:
1.1.2.2-Tetrachloroethane.pgKg 39(1) - - - - --

1.2 - Diehlotopro pans. p /Kg ------------

Carbon dleulflde. pg/K(g - - - - - - - -- - - 6.0

Methylene chlofld@.jvg/Kg 49(62) 47(82) a5(82) 85(62) 66(82) 30(82) 77(82)

Toluene. pg/Kg 6.0 6.7(t) 5.6(I) 9.6 7.1 13(Q) 12(I2)

TOTAL FURNACE METALS:
Arsenic. mg/Kg 2.2 1.4 1.1 1.5 0.6 0.9 2.7

8e1*nlum. mg/Kg 0.2(M.2) - - - - - - - - - - - -

TOTAL ICP METALS:
Barium. mg/Kg as 74 go 110 86 110 ISO

Cadmium, Mg/Kg 2.1 -- 1.3 .0.9 -- 1.2 --

Chromium. mg/Kg 13 7.6 19 16 4.2 25 14

Lead. mg/Kg 60 10 130 110 24 210 64
Slver. mg/Kg -- -- -- -- -- 0.1 --

Draft Final F1

PSF-Aaly 19.19M
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TABLE 4-20

POSITIVE ANALYTICAL RESULTS/GEDIMENTS

PESTICIDE STORAGE FACILITY

Fort Riley. Kansas

B
U P L I

E
A T E

PARAMETER P8F8OOIA P8FSDO1B PSF8002A PSFSD08 PSFSDO2B PSFSDO4A PSFSDO4B

Sa m ple Depth (0-1) (1-2') (0-1) (0-1) (1-2) (0-1 (1-2')
DateColleCted 4-2-92 4-2-92 4-1-92 4-1-92 4-1-02 4-1-02 4-1-02

TOTAL MERCURY: __ -- 0.1(B1) --

Mercury, ma/ka

ORGANOPHOSPHORUS PESTICIDES:

ACID HERBICIDES:

DIOXIN: 
NA NA NA NA NA - NA

01 - 8Sample results are less than t tmes the amount detected In method blank. Resut Is estimated.

82 - Sam pie results are loss than 10 times the amount detected In method blank. Result Is estimated.

M2 - Matrix spike recovery Is low due to sample matrix effect. Sample result Is biased low.

I - Low Internal standard response. Result Is an estimated quanttation.

12 - Low Internal standard response and high surrogate reoovery. Result Is biased high.

NA - Not analyzed

Drat FRna FA

PSF-Juy 19. 193
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TABLE 4-20

POSITIVE ANALYTICAL RESULTSISEOIMENTS
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

PARAMETER P8FSDO5A PSFSDOB PSFBDOSA PBFSDO6B PSF8D07 PSFSDO78 PSFSDOiA PSFSDOSS

Sample Depth (0-1') (1-2') (0-1-) (1-2') (0-11 (1-21 (0-t' (1-2')

Date Collected 4-1-92 4-1-92 3-31-02 3-31-02 3-31-02 3-331--2 7-16-2 7-16-92

PESTICIDES PQIS:

4,4'-DDD. pg/Kg 100 - - 16 31 24 ...--

4,4'-DDE. pg/Kg 280 46 -- I1 --

4,4'- DDT. pg/Kg 480 37 .... 17 8.0 40 17
Dieldrin, pg/Kg 56 -- -- -- -- -- -- --

alpha- Chlordane. pg/Kg 87 -- 7.1 9.6 22 9.5 11 10

gamma-Chlordane. pg/Kg 65 - - 8.5 12 26 12 24 21

SEMI-VOLATILE ORGANICS:
Benzo[a]anthracene, pg/Kg 120 160 -- -- -- -- 160 130
Chrysene, pg/Kg 100 180 .-- 120 120 240 130

Fluoranthene, pg/Kg 250 270 -- 100 -- -- 360 290

Phenanthrone. pg/Kg -- 200 ...-- -- 360 210

Pyren., pg/Kg 290 310 - - 140 160 120 440 380

bl(2- Ethylhexyl)phthalate. pg/Kg --....... 470 -- --

VOLATILE ORGANICS:

1,1.2,2-Tetrachloroethano, #g/Kg -.............-

1.2-Dlchloroprcpane, pg/Kg ................
Carbon disul ide, pg/Kg -......- -.-

Methylene chloride, pg/Kg 82(82) 6o 12(82)(T) 30(82)(T) 27(82)(T) 21(62)(T) 21 (B2) 23(B2)
Toluene, pg/Kg 13() 7.4(I) -- -- -- -- -- --

TOTAL FURNACE METALS:

Arsenic, mg/Kg 3.4 3.6 1.7 1.6 1.4 1.4 2.6 2.5

Selenium. mg/Kg -- -- 0.3(M2) -- -- -- 0.2(M2) 0.3(M2)

TOTAL ICP :MEtAL8:

Barium, mg/Kg 03 74 44 110 76 52 07 130
CadmIum. mg/Kg -- -- 1.3 -- -- -- 1.9 3.3

Chromium. mg/Kg 10 8.0 7.7 8.4 0.4 6.1 14 17
Lead, mg/Kg 72 56 66 61 24 15 8 140
Silver, mg/Kg ..............

Draft Fina FA
PSF-Ju/ 19. IN3
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TABLE 4-20

POSITIVE ANALYTICAL RESULTSISEDIMENTS

PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

PARAMETER PSFSDO5A PSFSDO5B PSFSDO6A POFBDOB PSFSD07 PSFBDOB7 POFODOBA POFSDO9B

Sample Depth (0-1
°
) (1-21 (0-11) (1-2') (0-1.) (1-2') (0-1) (1-21

Oate Collected 4-1-92 4-1-02 3-31-02 3-31-02 3-31-92 3-31-02 7-16-92 7-16-02

TOTAL MERCURY:

Mercury. mg/kg -- -- 0.4(61) 0.2(61) 0.1(BI) -- -- 0.4

ORGANOPHOSPHORUS PESTICIDES: ....

ACID HERBICIDES: ---

DIOXIN: NA NA NA NA NA NA NA NA

BI - Sam pie results are lees than 10 times the amount detected In method blank. Result l estimated.

B2 - Sam pie results are les than 10 times the amount detected In method blank. Result Is estimated.

M2 - Matrix spike recovery Is low due to sample matrix effect. Sample result Is biased low.

I - Low Internal standard response. Result Is an estimated quantltatlon.

T - Sample results are less than 10 times the amount detected In trip blank. Result Is estimated.

NA - Not analyzed

Drat RrW FINPSF-Juy 19. 193
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TABLE 4-21

SOIL SAMPLES EXCEEDING RCRA CALS FOR PESTICIDES
Pesticide Storage Facility

Fort Riley, Kansas

Surface Soils Shallow Soil Borings

PESTICIDE CAL (mg/kg) Sample Conc. (mg/kg) Sample Conc. (mg/kg)

DDT 2.00 ---- PSFSB-03C* 33.00
PSFSB-03A 7.70
PSFSB-09A 6.57
PSFSB-07B 3.04
PSFSB-09B 3.02
PSFSB-17C** 2.05

Total Chlordane 0.50 PSFSS-02 3.20 PSFSB-03B 3.10

PSFSS-04 1.30 PSFSB-12B 1.70

PSFSS-01 0.75 PSFSB-05A 1.58
PSFSB-17C** 0.94
PSFSB-10A 0.89
PSFSB-09A 0.78
PSFSB-12A 0.78

Dieldrin 0.04 PSFSS-01 0.094 PSFSB-05A 0.20

PSFSS-02 0.077

Heptachlor 0.20 PSFSS-02 0.30 PSFSB-05A 0.23

* duplicate sample of PSFSB-03B

** duplicate sample of PSFSB-17A

Notes: 1. CAL = Corrective Action Level
2. mg/kg = milligrams per kilogram
3. DDT concentrations represent total concentration of DDT and its,

metabolites (DDE and DDD).
4. Chlordane concentrations represent sum of alpha- and gamma-

chlordane concentrations.
5. Source: Federal Register, Vol. 55, No. 145, July 27, 1990.

Pages 30798-30884. Corrective Action for Solid Waste

Management Facilities, Proposed Rule.

Draft Final RI
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TABLE 5-1
ORGANIC CONTAMINANT FATE AND TRANSPORT DATA

Pesticide Storage Facility
Fort Riley, Kansas

SOLUBILITY VAPOR HENRY'S LAW AQUATIC
MOLECULAR IN WATER PRESSURE SPECIFIC CONSTANT BIOCONCENTRATION

CONSTITUENT WEIGHT (mg/L) (atm) GRAVITY (at-m/mole) LOG LOG FACTOR
(g/mole) (25 +/- 50 C) ref. (25 +/- 50 C) ref. (25 +/- 50 C) ref. (25 +/- So C) ref. Koc ref. Kow ref. (BCF) ref.

VOLATILES:

Benzene 78.11 1.80E+03 1 1.25E-01 1 0.87 1 5.48E-03 1 1.92 1 1.95 1 5.20E+00 2
Carbon Disulfide 76.13 1.70E+03 I 4.74E-01 1 1.26 1 2.12E-02 1 2.47 1 1.84 1 ND
1,2-Dichloropropane 112.99 2.70E+03 1 6.58E-02 1 1.56 1 2.94E-03 1 1.71 1 2.28 1 1.82E+01 6
Methylene Chloride 84.93 1.67E+04 - 1 5.99E-01 1 1.33 1 2.18E-03 1 0.94 1 1.25 1 ND
1.1.2.2-Tetrachloroethane 167.85 2.97E+03 1 1.05E-02 1 1.59 1 4.56E-04 1 2.56 1 2.56 1 4.20E+01 2
Toluene 92.14 5.24E+02 1 2.89E-02 1 0.86 1 6.74E-03 1 2.06 1 2.50 1 1.07E+01 .2
Trichloroethene 131.39 1.10E+03 1 9.55E-02 1 1.46 1 9.10E-03 1 2.03 1 2.60 1 1.06E+01 2

SEMI-VOLATILES:

Acenaphthene 154.21 3.47E+00 1 2.04E-06 1 1.02(a) 1 7.92E-05 1 1.25 1 3.92 1 2.42E+02 2
Alpha-chlordane 409.78 5.10E-02 I 3.OOE-06 3 ND ND 5.57 1 5.93 1 1.40E+04 2
Anthracene 178.24 7.30E-02 I 2.24E-08 1 1.29 1 1.77E-05 1 4.27 1 4.45 1 - ND
Benzo(a)anthracene 228.30 9.40E-03 1 1.45E-10 1 1.27 1 2.29E-08 1 6.14 1 5.90 1 ND
Benzo(b)fluoroanthene 252.32 1.20E-03 1 6.58E-10 1 ND 1.20E-05 1 5.74 1 6.57 1 ND
Beno(k)fluoroanthene 252.32 5.50E-04 1 1.26E-13 I ND 1.04E-03 1 6.64 1 6.85 1 ND
Benzo(g.hDperylene 276.34 2.60E-04 i 1.33E-13 1 ND 1.40E-07 1 6.89 1 7.10 1 ND
Benzo (a)pyrene 252.32 3.80E-03 I 7.22E-12 1 1.35 1 2.40E-06 1 5.95 1 5.81 1 ND
Bis(2- ethylhexyl) phthalate 390.00 4.OOE-01 1 8.16E-11 1 0.99 1 1.10E-05 1 5.00 1 4.20 1 ND
Chrysene 228.30 2.OOE-03 1 8.29E-12 1 1.27 1 7.26E-20 1 5.39 1 5.61 1 ND
4.4'-DDD 320.05 9.00E-02 1 1.34E-09 1 1.48 1 2.16E-05 1 4.64 1 5.99 1 1.OOE+04 4
4.4'-DDE 319.03 1.20E-02 1 8.54E-09 1 ND 2.34E-05 1 5.34 1 5.77 1 5.10E+04 2
4.4"-DDT 354.49 3.10E-03 1 1.32E-10 1 1.56(b) 1 5.20E-05 1 5.38 1 5.98 1 5.40E +04 2
Dibenzofuran 168.20 1.00E+01 1 ND 1.09(c) 1 ND 4.00 1 4.17 1 ND
2.4-Dichlorophenol 163.00 4.50E+03 1 1.17E-04 1 1.38(b) 1 3.23E-06 1 2.94 1 3.15 1 4.10E+01 2
Dieldrin 380.91 2.OOE-01 1 2.37E-10 1 1.75 1 3.18E-05 1 4.08 1 4.68 1 4.76E+03 2
Diethylphthalate 222.24 1.08E+03 1 2.18E-06 1 1.12 1 8.46E-07 1 1.84 1 2.47 1 1.17E+02 2

Draft Final I
PSF-July 19. 1993
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TABLE 5-1
ORGANIC CONTAMINANT FATE AND TRANSPORT DATA

Pesticide Storage Facility
Fort Riley. Kansas

SOLUBILITY VAPOR HENRY'S LAW AQUATIC
MOLECULAR IN WATER PRESSURE SPECIFIC CONSTANT BIOCONCENTRATION

CONSTITUENT WEIGHT (mg/L) (atm) GRAVITY (atm-m 3 /mole) LOG LOG FACTOR

(g/mole) (25 +/- 50 C) ref. (25 +/- 50 C) ref. (25 +/- 50 C) ref. (25 +/- 50 C) ref. Koc ref. Kow ref. (BCF) ref.

SEMI -VOLATILES: (cont'd)

Endrin Aldehyde 380.92 2.60E-01 1 2.63E-10 1 ND 3.86E-07 1 4.43 1 5.60 1 ND

Fluoranthene 202.26 2.36E-01 1 6.58E-09 1 1.25(d) 1 1.69E-02 1 4.62 1 5.22 1 1.15E+03 2

Fluorene 166.22 1.69E+00 1 1.36E-06 1 1.20(d) 1 2.10E-04 1 3.70 1 4.18 1 1.30E+03 2

Gamma-chlordane 409.78 1.85E+00 3 3.90E-06 3 ND ND 1 5.48 1 8.69 1 1.40E+04 2

Heptachlor 373.32 5.60E-02 I 5.26E-07 1 1.66 1 2.30E-03 1 4.34 1 4.40 1 1.57E+04 2

Heptachlor Epoxide 389.32 2.70E-01 1 3.42E-09 I ND 3.20E-05 1 4.32 1 3.65 1 1.44E+04 2

Indeno(1.2.3-cd)pyrene 276.34 6.20E-02 1 1.32E-13 1 ND 2.96E-20 1 7.49 1 5.97 1 ND

Malathion 330.36 1.45E+02 2 5.26E-08 2 ND 1.20E-07 2 3.26 5 2.89 2 0.OOE+00 2

Methoxychlor 345.66 4.50E-02 1 ND 1.41 1 ND 4.90 1 4.40 1 ND 2

2-Methylnaphthalene 142.20 2.46E+01 I ND 1.01 1 ND 3.87 1 3.86 1 ND 2

Phenanthrene 178.24 1.18E+00 1 8.95E-07 1 1.18 1 2.56E-05 1 4.36 1 4.46 1 2.63E+03 2

Pyrene 202.26 1.32E-01 I 3.29E-09 1 1.27 1 1.09E-05 1 4.80 1 5.09 1 ND

2.4,6-Trichlorophenol 197.45 1.20E+03 1 2.89E-05 1 1.68 1 1.76E-07 1 2.85 1 3.85 1 1.50E+02 2

1. Montgomery and Welkom (1990).
2. Superfund Public Health Evaluation Manual (1986).
3. ATSDR. Toxicology Profiles (1988-91).
4. Callahan et al. (1979).
5. Rao and Hornsby (1989).
6. Howard et al. (1990)
a. Data obtained at 90 +1- 40 C.
b. Data obtained at 15 +/- 40 C.

c. Data obtained at99 +/- 40 C.
d. Data obtained at 0 +/- 40 C.
ND - No data

Draft Final R
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TABLE 5-2

METAL CONTAMINANT FATE AND TRANSPORT DATA
Pesticide Storage Facility

Fort Riley, Kansas

MOLECULAR AQUATIC
WEIGHT BIOCONCENTRATION

CONSTITUENT (g/mole) FACTOR (BCF) ref.

Aluminum 26.98 ND
Arsenic 79.92 4.40E+01
Barium 137.33 ND
Beryllium 9.01 1.90E+01 1
Cadmium 112.40 8.10E+01 1
Calcium 40.08 ND
Chromium 51.99 1.60E+00 1
Copper 63.55 2.00E+02 1
Iron 55.85 ND
Lead 207.20 4.90E+01
Magnesium 24.31 ND
Manganese 54.94 ND
Mercury 200.59 5.50E+03
Nitrate 62 ND
Potassium 39.10 ND
Selenium 78.96 1.60E+01
Silver 107.87 3.08E+03 1
Sodium 22.99 ND
Thallium 204 ND
Vanadium 50.94 ND
Zinc 65.37 4.70E+01

1. Superfund Public Health Evaluation Manual (1986)
ND - No data

1531.53
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TABLE 5-3
ORGANIC CONTAMINANT DEGRADATION DATA

Pesticide Storage Facility
Fort Riley. Kansas

HALF-LIFE HALF-LIFE HALF-LIFE HALF-LIFE AEROBIC ANAEROBIC HYDROLYSIS

CONSTITUENT SOIL SURFACE WATER AJR GROUNDWATER HALF-LIFE HALF-LIFE HALF-LIFE

VOLATflLES:

Benzene 5-16 d 5-16 d 2-20 d 10 d-24 mo 5-16 d 16 w-24 m ND

Carbon Disuffide ND ND ND ND ND ND ND

1.2-Dichloropropane 10 d- 20w 8h- 10d >23 d 334 d- 7.1 y 167 d- 3.5 y 668 d -14.1ly 15.8 y
Methylene Chloride 7-28 d 7-28 d 19-191 d 14 d-8 w 7-28 d 28 d-16 w 704 y

1.1,2.2-Tetrachloroethane 11 h- 45d 10.7 h- 45d 8.9- 88.8 d 11 h- 45 d 4w-6m 7d-4w 45d

Toluene 4-22 d 4-22 d 10 h-4.3 d 7-28 d 4-22 d 8-30 w ND

Trichloroethene 0.5-1 y 0.5-1 y 1.1-li d 11 mo-5y 0.5-i y 98 d-4.5 y 10.7 mo

SEMVI-VOLATILES:

Acenaphthene 12-102 d 3h-12d 1-8 h 25-204 d 12-102 d 49-480 d ND

Aipha-Chlordane 283 d-4 y 283 d-3 y 2 d 566 d-8 y 283 d-4 y 1-7 d > 197000 y

Anthracene 50 d-1.3 y 0.5-2 h 0.5-2 h 100 d-2.5 y 50 d-1.3 y 200 d-5 y ND

Benzo(a)anthracene 100 d-1.9 y 1-3 h 1-3 h .200 d-3.8 y 100 d-1.9 y 1-8 y ND

Benzo(b)fluoroanthene 1-1.7 y 8.7 h-30 d 1.4-14 h 2-3.3 y 1-1.7 y 4-6.7 y ND

Benzo(k)fluoroanthene 2.5-5.8y 3.8 h-21 d 1-11 h 5-11.7 y 2.5-5.8 y 9-24 y ND

Benzo(ghi)perylene 1.5-1.8 y 1.5-1.8y 0.3-3 h 3.2-3.6 y 1.5-1.8 y 6.5-7.1 y ND

Benzo(a)pyrene 57 d-1.5 y 0.4-1.1 h 0.4-1 h 114d-3y 57 d-1.5 y 228 d-6 y ND

Bis(2-ethylhexyl~phthalate 5-23 d 5-23 d 2.9-29 h 10-389 d 5-23 d 42-389 d 2000 y

Chrysene 1-2.7 y 4.4-13 h 0.8-8 h 2-5.5 y 1-2.7 y 4-11 y ND

4.4'-DDD 2-15.6 y 2-15.6 y 18 h-7 d 70d-31 y 2-15.6 y 70-294 d 28 y

4,4'-DDE 2-15.6 y 15 h-6 d 17 h-7 d 16 d-31 y 2-15.6 y 16-100 d ND

4,4'- DDT 2-15.6 y 7-350 d 18 h- 7d 16 d-31 y 2-15.6 y 16-100 d 22 y

Dibenzofuran 7-28 d 7-28 d 2-19 h 8.5-35 d 7-28 d 28-112 d ND

2.4-Dichiorophenol 7-70 d 0.8-3 h 21 h-9d 5.5-43 d 3-8 d 13-43 d ND

Dieldrin 175 d-3 y 18 d-3 y 4 h-1.7 d 1-6 y 175 d-3 y 1-7 d 10.5 y

Diethylphthatate 3d-8w 3d-Ow 21 h-9gd 6d-16w 3d-8w 4-32 w 8.8 y

Draft Anial FA
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TABLE 5-3
ORGANIC CONTAMINANT DEGRADATION DATA

Pesticide Storage Facility
Fort Riley, Kansas

HALF-LIFE HALF-UFE HALF-LIFE HALF-UFE AEROBIC ANAEROBIC HYDROLYSIS
CONSTITUENT SOIL SURFACE WATER AIR GROUNDWATER HALF-LIFE HALF-LIFE HALF-UFE

SEMI-VOLATILES (cont'd):

Endrin Aldehyde ND ND ND ND ND ND ND

Ruoranthene 140-440 d 21 h-2.6 d 2-20 h 280 d-2.5 y 140-440 d 1.5-4.8 y ND
Fluorene 32-60 d 32 d-60 d 6.8 h-28 d 64-120 d 32-60 d 128-240 d ND
Gamma-Chlordane ND ND ND ND ND ND ND

Heptachlor 23 h-5.4 d 23 h-5.4 d 1-10h 23 h-5.4 d 15-65 d 60-260 d 23 h-5 d
Heptachlor Epoxide 33-552 d 33-552 d 6h-3d 1-1104 d 33-552 d 1-7 d ND

Indeno(1,2,3-cd)pyrene 1.6-2 y 125-250 d 1-6 h 3.3- 4 y 1.6-2 y 6.6-8 y ND

Malathion 3-7 d 4-52 d 1-10h 8.4-103 d 4-52 d 16-206 d 8.8 y
Methoxychlor 0.5-1 y 2-5 h 1-11 h 50d-1 y 0.5-1 y 50 d-0.5 y 1.1 y

2-Methylnaphthalene ND ND ND ND ND ND ND

Phenanthrene 16-200 d 3-25 h 2-20 h 32 d-1 y 16-200 d 64 h-2.2 y ND

Pyrene 210 d-5.2 y 0.6-2 h 1-2 h 1.2-10 y 210 d-5.2 y 2.3 y-20.6 y ND

2.4.6-Tdchlorophenol 7-70 d 2-4 h 5-52 d 14d-5y 7-70 d 169 d-5 y >8E+06y

Source: Howard et al. (1991) min: minute h: hour d: day w: week mo: month y: year ND: no data

Draft Final R
PSF-Juty 19. 1993
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TABLE 6-1

CHEMICALS DETECTED IN SURFACE SOIL SAMPLES
PESTICIDE STORAGE FACIUTY

Fort Riley, Kansas

Concentration Frequency Method Range of 95% Upper

Parameter Detected in of Detection Arithmetic Detected Confidence

Background Detection b Limit Mean Concentrations cUmit d

Sample *
ISS-oll

Pesticides:

' alpha-Chlordane 0.37 4/4 0.0013 0.66 0.029 - 1.6 5,300

' gamma-Chlordane 0.38 4/4 0.0013 0.66 0.03 - 1.6 4.700

4.4'-DDE 0.18 4/4 0.0076 0.59 0.094 - 1.8 54

4.4'-DDT 0.67 3/4 0.0076 0.54 0.45 - 1 440

* Dieldrin 0.094 2/4 0.0038 0.053 0.077 - 0.094 40

* Heptachlor ND 1/4 0.0038 0.084 < 0.0038 - 0.3 13.000

* Methoxychlor 2.4 1/4 0.038 0.69 < 0.038 - 2.4 62,000

Organophosphorous Pesticides:

* Malathlon 0.419 1/4 0.17 0.17 < 0.17 - 0.419 1.1

Volatile Organics:

Methylene Chloride 0.016 B2  4/4 0.005 0.029 0.016 - 0.039 B2  0.054

Toluene ND 2/4 0.006 0.0048 0.006 12 - 0.0073 0.011

Semi-Volatile Organics:

" Benzo[alanthracene ND 1/4 0.12 0.26 < 0.12 - 0.16 3.3

" Chrysene ND 1/4 0.12 0.33 < 0.12 - 0.45 7.0

Fluoranthene ND 1/4 0.16 .0.62 < 0.16 - 1.3 56

* Phenanthrene ND 1/4 0.16 0.49 < 0.16 - 0.78 13

Pyrene ND 1/4 0.12 0.47 < 0.12 - 1 43

bis(2-Ethylhexyl)phthalate 0.62 1/4 0.4 0.89 < 0.4 - 0.62 11

Metals:

" Arsenic 2.4 3/3 0.34 8.3 4.2 - 16 1,100

" Barium 99 3/3 1.0 95 35 - 130 12.000

' Chromium 9.3 3/3 1.2 9.8 6.9 - 15 49

" Lead 46 3/3 3.4 210 32 - 540 2.6 E+I 1

Note: All concentrations are in mg/kg (ppm).
ND Not detected at concentrations greater than or equal to the Method Detection Limit.

* Selected as a potential chemical of concern
a Comparison to background concentrations are applicable for inorganic constituents only; the presence of organic constituents in the

background sample (SS-01) indicates that this sample may have been collected in an area influenced by site contamination.

b Number of samples in which the chemical was positively detected divided by the number of samples available. For organics. the denominator

Includes the background sample (that is. all 4 surface soil samples are used as site samples [SS-01, SS-02. SS-03, SS-04)

c For metals, the range does not include the concentration of chemicals detected in the background sample (i.e.. it includes range of samples

SS-02. SS-03, and SS-04)
d The 95% Upper Confidence Umit is calculated using statistical procedures appropriate for characterizing lognormal populations (Gilbert. 1987)

The UCL may be 'artificially, elevated because of the small sample size and the large standard deviation of the data set.

B, Constituent is associated with blanks.
12 Low internal standard response and high surrogate recovery. Result is biased high.

Draft Final Rl

PSF-July 19. 1993
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TABLE 6-2

CHEMICALS DETECTED IN SUBSURFACE SOIL SAMPLES
PESTICIDE STORAGE FACILITY

-" Fort Riley. Kansas

Concentration Frequency Method 95% Upper

Detected in of Detection Arithmetic Range of Detected Confidence

Background Samplesa Detectiono Umit Mean ConcentrationsC Umit

ISBOIA] [SBOIB]

Pesticides:

*alpha -Chlordane 0.022 0.084 35/40 0.005 0.17 0.0037 - 1.5 0.6

*gamma-Chlordane 0.024 0.082 38/40 0.005 0.17 0.004 - 1.6 0.57

* 4.4'-DDD NO ND 3/40 0.007 0.05 0.025 - 0.43 0.085

4,4'-DDE ND 0.024 25/40 0.007 0.11 0.0083 - 0.87 0.33

4,4'-DDT 0.016 0.087 34/40 0.0073 1.4 0.012 - 33 3.9

* Dieldrin NO 0.027 3/40 0.007 0.036 0.01 - 0.2 0.057

* Endrin aldehyde ND NO 1/40 0.008 0.033 < 0.008 - 0.014 0.052

H Heptachlor ND ND 5/40 0.001 0.023 0.0047 - 023 0.043

* Heptachlor epoxdde ND 0.004 2/40 0.01 0.036 0.0043 - 0.0054 0.037

* Methoxychlor 0.056 0.53 8/40 0.06 0.41 0.056 - 10 0.49

Volatile Organics:

Methylene chloride 0.014T 0.017T 38/40 0.005 0.027 0.0095B2 - 0.075 0.036

Toluene ND ND 13/40 0.002 0.0077 0.0089 - 0.034 0.0096

Semi-Volatile Organics:

Acenaphthene NO ND 1/40 0.18 0.104 < 0.18 - 023 0.109

*Anthracene ND ND 4/40 0.18 0.13 0.25 - 0.76 0.15

*Benzo(a)anthracene ND ND 17/40 0.11 0.25 0.11 - 1.8 0.32

*Benzo(a)pyrene ND ND 7/40 0.24 0.23 0.27 - 1.3 026

*Benzo(b)fluoroanthene ND ND 5/40 0.35 0.28 0.38 - 1.4 0.31

*Benzo(k)fluoroanthene ND ND 4/40 0.37 0-26 0.46 - 1.2 0.29

*Chrysene ND ND 17/40 0.11 0.25 0.11 - 1.7 0.33

*Dibenzofuran ND ND 1/40 0.11 0.062 < 0.11 - 0.13 0.065

2.4-Dichlorophenol ND ND 1/40 0.21 0.12 <021 - 2.3 0.12

Dlethyfphthalate ND NO 3/40 0.35 023 0.43 - 0.7 024

bls(2-Ethylhexyt)phthalate ND 0.89 8/40 0.37 0.33 0.4 - 1.4 0.37.

Fluoranthene ND ND 17/40 0.15 0.38 0.16 - 3.4 0.49

Fluorene ND ND 1/40 0.24 0.14 < 0.24 - 0.27 0.15

*Indeno(1,2.3-cc)pyrene ND ND 1/40 0.35 02 < 0.35 - 0.38 021

*2-Methylnaphthalene ND ND 1/40 0.15 0.084 < 0.15 - 0.2 0.08

*Phenanthrene ND ND 14/40 0.15 0.3 0.23 - 2.7 0.37

Pyrene ND ND 20/40 0.11 0.48 0.11 - 4.1 0.71

2,4.6-Trichlorophenol ND ND 1/40 0.3 0.16 < 0.3 - 0.33 0.17

Metals:

*Arsenic 1.2 1.4 38/38 0.34 6.6 0.8 - 120 6.4

Barium 99 73 38/38 1 97 39 - 160 108

*Cadmium ND ND 3/38 0.8 0.49 0.7 - 5 0.49

*Chromium 82 6.7 38/38 1.2 8.7 4.5 - 41 9.7

*Lead 4.3 11 38/38 3.4 82 4.7 - 770 149

*Mercury ND ND 8/38 0.1 0.12 0.1 - 1.3 0.13

Silver ND NO 4/38 0.7 0.41 0.8 - 1.2 0.45

Selenium ND ND 7/38 0.2 0.14 0.2 - 0.8 0.16

Note: All concentrations are in mg/kg (ppm).

ND Not detected at concentrations greater than or equal to the Method Detection Limit

* Selected as a potential chemical of concern

a Comparison to background concentrations are applicable for inorganic constituents only; the presence of organic

constituents In background samples indicates the 'background" sample was collected in an area influenced by site

contamination
b Number of samples in which the chemical was positively detected divided by the number of samples available (for organics,

the denominator Includes the background sample).

c Range does not include the concentration of chemicals detected in the background sample.

d The 95% Upper Confidence Limit Is calculated using statistical procedures appropriate for characterizing lognormal

populations (Gilbert, 1987)
T Sample results are associated with the trip blank (indicates possible cross-contamination).

B2 Sample results are associated with the method blank (inccates possible lab contamination). Draft Final RI
PSF-July 19,1993
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TABLE 6-3

CHEMICALS DETECTED IN MONITORING WELL SOIL BORING SAMPLES
PESTICIDE STORAGE FACIUTY

Fort Riley, Kansas

Concentration Frequency Method Range of 95% Upper

Parameter Detected in of Detection Arithmetic Detected Confidence

Background Samples Detection b Umit Mean Concentrations0  Umltd

[MWSBOIAI [MWSBO1B]

Pesticides:

alpha-Chlordane ND ND 2/13 0.0037 0.0084 0.015 - 0.073 0.014

gamma-Chlordane ND ND 3/13 0.0037 0.0087 0.0051 - 0.071 0.019

4,4'-DDE ND ND 1/13 0.0073 0.0045 < 0.0073 - 0.012 0.0054

Dieldrin ND ND 2/13 0.0073 0.005 0.0087 - 0.013 0.0061

Volatile Organics:

Benzene 0.0066 0.0059 2/13 0.0031 0.0024 0.0059 - 0.0066 12 0.0032

Methylene Chloride 0.062 o2 0.046 s2  13/13 0.005 0.022 0.011 - 0.035 0.026

Be mi-Volatsle Organics:

Benzo[a]anthracene ND ND 2/13 0.11 0.103 0.11 - 0.6 0.14

Benzo[a]pyrene ND ND 1/13 0.11 0.18 < 0.11 - 0.68 0.22

Benzo[b]fiuoranthene ND ND 1/13 0.36 0.25 < 0.36 - 1 0.32

Benzo[g~h,i]peryIene ND ND 1/13 0.36 0.21 < 0.36 - 0.4 0.23

Chrysene ND ND 2/13 0.11 0.11 0.11 - 0.64 0.15

Fluoranthene ND ND 213 0.14 0.16 0.18 - 1 0.22

Indeno[1,2,3-cd]pyrene ND ND 1/13 0.36 0.21 < 0.36 - 0.48 0.25

Phenanthrene ND ND 1/13 0.14 0.11 < 0.14 - 0.56 0.15

Pyrene ND ND 2/13 0.11 0.12 0.18 - 0.8 0.18

bis(2-Ethyhexyi)phthalate ND ND 1/13 0.36 0.21 < 0.36 - 0.48 0.25

Metals*:

Arsenic 1 2.5 11/11 0.34 1.9 0.4 - 3.7 3.9

Barium 61 120 11/11 1.0 88 44 - 190 116

Chromium 6.8 8.7 11/11 1.2 9.0 4.8 - 20 12

Lead 5.1 10 7/11 3.4 16 4.7 - 58 78

Mercury ND ND 2/11 0.1 0.077 0.1 - 0.3 0.11

Silver ND ND 4/11 0.5 0.58 0.9 - 1.2 0.94

Note: All concentrations are In mg/kg (ppm).
ND Not detected at concentrations greater than or equal to the Method Detection Umit.
* Selected as a potential chemical of concem
a Comparison to background concentrations are applicable for Inorganic constituents only; the presence of organic constituents In background samples Indicates

the "background' sample was collected In an area Influenced by site contamination.
b Number of samples In which the chemical was positively detected dMded by the number of samples available (for organics, the denominator Includes the

background sample).
o Range does not Include the concentration of chemicals detected In the background sample.
d The 95% Upper Confidence Umit Is calculated using statistical procedures appropriate for characterizing lognormal populations (Gilbert, 1987). (PSF92-01,02,03,04)

s2 Sample results are associated with the method blank (indicates possible lab contamination). Draft Final R!
PSF-July 19.1993
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TABLE 6-4

CHEMICALS DETECTED IN GROUNDWATER SAMPLES
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Maximum
Concentration Frequency Method Range of 95% Upper

Detected in of Detection Arithmetic Detected Confidence
Parameter Background Sample Detection a Limit Mean Concentrations b Limit c

Volatile Organics:
Methylene Chloride 9.3 T 3/4 0.005 0.0080 0.0018 - 0.021 T 0.051
Trichloroethene ND 1/4 0.003 0.0019 < 0.003 - 0.003 0.0030

Dissolved Metals:
Arsenic ND 1/4 0.002 0.0045 < 0.002 - 0.015 0.54
Aluminum ND 2/4 0.11 0.14 0.17 - 0.28 1.1
Barium 0.088 4/4 0.005 0.099 0.084 - 0.12 0.12
Beryllium ND 4/4 0.001 0.0019 0.0015 - 0.003 0.0031
Calcium 8.8 4/4 0.093 210 140 - 340 380
Iron ND 1/4 0.045 0.036 < 0.045 - 0.078 0.12
Magnesium 14 4/4 0.17 33 18 - 55 72
Manganese 0.024 4/4 0.001 0.052 0.031 - 0.083 0.10
Mercury ND 1/4 d 0.0002 0.00018 < 0.0002 - 0.0004 d 0.00078
Potassium 3.3 4/4 0.22 8.7 3.8 - 19 39
Selenium 0.0011 4/4 0.001 0.0019 0.0012 - 0.0026 0.0033
Sodium 11 4/4 0.29 51 25 - 90 130
Vanadium ND 1/4 0.007 0.0086 < 0.007 - 0.024 0.14
Zinc 0.0065 B1  4/4 B1  0.002. 0.0066 0.0055 - 0.0075 0.0086

Total Metals:
Antimony 0.022 1/16 0.031 0.017 <0.031 - 0.032 0.018
Arsenic ND 5/16 0.002 0.0026 < 0.002 - 0.016 0.0039
Aluminum ND 10/16 0.1 0.22 < 0.100 - 0.800 0.44
Barium 0.2 16/16 0.005 0.13 0.060 - 0.13 0.10
Beryllium 0.002 15/16 0.002 0.0022 < 0.0020 - 0.005 0.002-8
Calcium 150 16/16 0.11 190 130 - 350 220
Chromium 0.01 2/16 0.01 0.0060 < 0.01 - 0.014 0.0070
Cobalt ND 1/16 0.01 0.0050 <0.01 - 0.009 0.0056
Copper 0.011 6/16 0.005 0.0046 <0.005 - 0.012 0.0064
Iron 0.071 12/16 0.050 0.32 0.050 - 1.5 1.3
Lead ND 2/16 0.005 /0.001 0.0011 <0.001 - 2.5 0.0016
Magnesium 26 16/16 0.17 30 18 - 56 36

* Manganese 0.034 16/16 0.015 0.046 0.023 - 0.091 0.057
Nickel 0.019 4/16 0.018 0.012 <0.018 - 0.024 0.014
Potassium 5.3 16/16 0.216 10 3.7 - 50 14
Selenium 0.003 16/16 0.001 0.0020 0.0011 - 0.0036 0.0024
Sodium 22 16/16 0.29 50 25 - 130 65

* Thallium ND 2/16 0.001 - 100 0.029 < 0.001 - 0.0029 e NA
Vanadium 0.011 4/16 0.007 - 0.010 0.0073 < 0.007 - 0.027 0.0097
Zinc 0.013 8/16 0.007 0.014 < 0.007 - 0.098 0.024

Wet Chemical Inorganics:
Inorganic Chloride 147 16/16 0.2 110 39 - 399 180
Nitrate 6.4 15/16 0.2 32 <0.2 - 165 250
Sulfate 85 16/16 0.2 180 108 - 386 230
Total Sulfide ND 1/16 1.0 3.8 <1.0 - 52.5 3.4
Bicarbonate, as CaCO 3  249 12/16 1.0 270 < 1.0 - 493 750000

Note: All concentrations are in mg/L (ppm). "Dissolved Metals" contains only baseline data.
ND= Not detected at concentrations greater than or equal to the Method Detection Limit.
NA= Due to the large number of NDs and large MDLs. calculation of a UCL for thallium was not appropriate.

Selected as a potential chemical of concern
a Number of samples in which the chemical was positively detected divided by the number of samples available.
b Range does not include the concentration of chemicals detected in the background sample.
c The 95% Upper Confidence Limit is calculated using statistical procedures appropriate for characterizing lognormal populations

(Gilbert. 1987). The UCL may be "artificially" elevated due to small sample size and large standard deviation of the data set.
d Total mercury was not detected in any samples. Since dissolved metals concentrations can not exceed total metals

concentrations, this result maybe a false positive resulting from lab contamination.
e For thallium, the largest concentration actually detected was 0.0029 mg/L (see 9/10//93 letter in Appendix L). However, thallium

was not detected using methods with MDLs as large as 0.110 mg/L.
T = Sample results are associated with the trip blank (indicates possible cross-contamination).
B1 = Sample results are associated with the method blank (indicates possible lab contamination).

1531.53
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TABLE 6-5

CHEMICALS DETECTED IN SURFACE WATER SAMPLES
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Concentration Frequency Method Range of 95% Upper

Parameter Detected in of Detection Arithmetic Detected Confidence

Background Detection' Limit Mean Concentratons b Umit 0

Sample

Volatile Organic&:

Methylene Chloride ND 2/5 T 0.005 0.014 0.03 - 0.03 T 1.01

Metals:

* Aluminum 3.9 3/5 B1 0.027 5.6 < 0.6 - 12 Bt  28,000

* Arsenic 0.004 3/5 0.004 0.0033 0.004 - 0.0044 0.0057

* Barium 0.25 5/5 0.005 0.22 0.14 - 0.29 0.33

* Cadmium ND 1/5 0.004 0.0025 < 0.004 - 0.0045 0.0041

Calcium 110 5/5 0.093 92 70 - 110 110

* Chromium 0.018 3/5 0.01 0.011 0.01 - 0.024 0.04

* Copper 0.01 5/5 0.001 0.0099 0.0064 - 0.013 0.014

Iron 2.8 M1  5/5 M1  0.011 4.4 MI 0.41 - 9.4 MI  1,800

* Lead ND M2  1/5 M2  0.002 0.0032 M2  < 0.002 - 0.0042 M2  0.021

Magnesium 20 5/5 0.17 19 12 - 23 27

* Manganese 0.1 5/5 0.001 0.12 0.063 - 0.19 0.2

Potassium 9.6 5/5 0.22 8.9 6.2 - 11 12

Sodium 45 5/5 0.29 44 35 - 49 50

* Vanadium 0.015 5/5 0.003 0.016 0.0064 - 0.026 0.056

Zinc 0.027 5/5 0.002 0.036 0.013 - 0.07 B1 0.13

Wet Chemical Inorganics:

Inorganic Chloride 71.3 5/5 ? 56 38 - 65 73

Sulfate 84.3 5/5 ? 94 74 - 106 110

Bicarbonate, as CaCO3  310 5/5 ? 228 170 - 290 290

Note: All concentrations are in mg/L (ppm).

ND Not detected at concentrations greater than or equal'to the Method Detection Limit.
* Selected as a potential chemical of concern

a Number of samples in which the chemical was positively detected divided by the number of samples available.

b Range does not include the concentration of chemicals detected in the background sample.

c The 95% Upper Confidence Limit Is calculated using statistical procedures appropriate for characterizing lognormal populations (Gilbert, 1987).

M1 Sample results for iron may be falsely positive or biased high due to matrix interference.

M2 Sample results for lead may be falsely negative or biased low due to matrix interference.

T Sample results are associated with trip blank (indicates possible cross-contamination).

B, Sample results are associated with the method blank (indicates possible lab contamination). Draft Finl R
PSF-July 19. 193
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TABLE 6-6

CHEMICALS DETECTED IN SEDIMENT SAMPLES
PESTICIDE STORAGE FACILITY

Fort Riley. Kansas

Concentrations Frequency Method Range of 95% Upper

Detected in of Detection Arithmetic Detected Confidence

Parameter Background Samples Detection Umit Mean Concentrations Umit

[SDOIA] [SO01 B]

Pesticides:
*aJpha-Chlordane 0.0094 ND 10/14 0.004 0.014 0.0058 - 0.067 0.032

*gamma-chlordane 0.014 ND 10/14 0.004 0.017 0.0076 - 0.065 0.054

*4.4'-DDD ND ND 7/14 0.0078 0.022 0.0087 - 0.1 0.059

*4.4'-DOE ND ND 4114 0.0078 0.029 0.011 - 0.28 0.055

'4,4'-DDT 0.11 ND 8/14 0.0078 0.047 0.0086 - 0.48 0.096

*Dieldrin ND ND 2/14 0.0078 0.0091 0.02 - 0.056 0.013

Volatile Organics: ,

Carbon Disulfide ND NO 1/14 0.0033 0.0022 <0.0033 - 0.0069 0.0026

1.2-Dichloropropane ND NO 1/14 0.0033 0.0087 <0.0033 - 0.084 I 0.012

Methylene Chloride 0.049 B,,T 0.047 BIT 14/14 0.005 0.045 0.012 - 0.086 B=,T 0.067

1.1.2.2.-Tetrachloroethane ND ND 1/14 0.0056 0.0061 <0.0056 - 0.039 0.0086

Toluene 0.006 0.0087 8/14 0.006 0.0069 0.006 - 0.013 0.01

Semi-Volatile Organics:

*Benzo[ajanthracene ND NO 5/14 0.12 0.11 0.12 - 0.16 0.15

*Chrysene ND ND 8/14 0.12 0.13 0.12 - 0.24 0.18

Fluoranthene ND ND 7/14 0.16 0.19 0.17 - 0.36 0.29

*Phenanthrene ND ND 3/14 0.16 0.15 0.2 - 0.36 0.21

Pyrene 0.88 ND 11/14 0.12 0.26 0.12 - 0.88 0.46

bis (2 - Et hylhexyl) phthalate ND ND 4/14 0.4 0.37 0.45 - 0.64 0.51

Metals:

*Arsenic 2.2 1.4 12/12 0.34 2.04 0.8 - 3.8 2.8

:*Barium 88 74 12/12 1.0 92 44 - 150 120

.Cadmium 2.1 ND 5/12 0.7 0.98 1.2 - 3.3 1.8

*Chromium 13 7.6 12/12 1.2 12 4.2 - 25 17

*Lead 60 10 12/12 3.4 79 15 - 210 150

*Mercury ND ND 5/12 0.1 0.13 0.1 - 0.4 0.24

Selenium 0.2 M2  ND 3/12 0.2 0.14 0.2 - 0.3 M2  0.18

Silver ND ND 1/12 0.7 0.41 <0.7 - 0.8 0.46

Note: All concentrations are in mg/kg (ppm). *Selected as a potential chemical of concern

NO Not detected at concentrations greater than or equal to the Method Detection Limit.

a Comparison to background concentrations are applicable for inorganic constituents only; the presence of organic constituents in background

samples indicates that this sample may have been collected in an area influenced by site contamination.

b Number of samples in which the chemical was positively detected divided by the number of samples available (for organics, the denominator

includes the background sample).
c For metals, the range does not include the concentration of chemicals detected in the background sample.

d The 95% Upper Confidence Limit is calculated using statistical procedures appropriate for characterizing lognormal populations (Gilbert. 1987).

B* Sample results are associated with the method blank (indicates possible laboratory contamination).

M2 Results are falsely negative or biased low due to matrix Interferences.
T Constituent was detected In the trip blank (indicates possible lab or cross contamination).
I Low internal standard response. Result is an estimated quantitaton. Draft Final RA

PSF-Juy 19.1993
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TABLE 6-7

SUMMARY OF CHEMICALS DErECTED IN SITE SAMPLES
(IDENTIFICATION OF CHEMICALS ELIMINATED FROM RISK ASSESSMENT DATA SET)

PESTICIDE STORAGE FACELTTY
Fort Riley, Kansas

Range of Detected Concentrations

Surface Subsurface Monitoring Well Ground Surface
Chemical Soils Soils Soil Borings Water Water Sediment

(mg/kg) * (mg/kg) * (mg/kg) (mg/L) (mg/LI * (mg/kg)

Acenaphthene ND <0.18-0.23 a ND ND ND ND
Aluminum ND ND ND 0.110-0.800 <0.6-12 B ND
Anthracene ND 0.25-0.76 ND ND ND ND
Arsenic 4.2-16 0.8-120 0.4- 3.7 < 0.002-0.016 0.004-0.0044 0.8-3.8
Barium 35-130 39-160 a 44- 190 0.060-0.13 0.14-029 44-150
Benzene ND ND 0.0059- 0.0066 B ND ND ND
Benzo[a]anthracene < 0.12-0.16 0.11-1.8 0.11- 0.6 ND ND 0.12-0.16
Benzo[a]pyrene ND 0.27-1.3 a <0.11- 0.68 ND ND ND
Benzo[b]fluoroantbene ND 0.38-1.4 <0.36- 1 ND ND ND
Benzogh, ilperylene ND ND <0.36- 0.4 ND ND ND
Benzo[klfluoroanthene ND 0.46-1.2 ND ND ND ND
Beryllium ND ND ND <0.0020-0.005 ND ND
Bicarbonate. as CaCO 3  NT NT NT 240 - 490 d 170 - 290 d NT
Cadmium ND 0.7-5 ND ND < 0.004-0.0045 1.2-3.3
Calcium ND ND ND 130-350 c 70-110 c ND
Carbon disulfide ND ND ND ND ND <0.0033-0.0069 a
alpha-Chlordane 0.029-1.6 0.0037-1.5 0.015- 0.073 ND ND 0.0058-0.067
gamma-Chlordane 0.03-1.6 0.004-1.6 0.0051- 0.071 ND ND 0.0076-0.065
Chloride. inorganic NT NT NT 57 - 270 d 38 - 65 d NT
Chromium 6.9-15 4.5-41 4.8- 20 < 0.01-0.014 0.01-0.024 4.2-25
Chrysene < 0.12-0.45 0.11-1.7 0.11 - 0.64 ND ND 0.12-024
Copper ND ND ND ND 0.0064-0.013 ND
4.4"-DDD ND 0.025-0.43 ND ND ND 0.0087-0.1
4.4"-DDE 0.094-1.8 0.0083-0.87 <0.0073- 0.012 ND ND 0.011-0.28
4,4'-DDT 0.45- 1 0.012-33 ND ND ND 0.0086-0.48
Dibenzofuran ND <0.11-0.13 ND ND ND ND
2,4- Dichlorophenol ND <0.21-2.3 a ND ND ND ND
1,2-Dichloropropane ND ND ND ND ND <0.0033-0.084 a
Dieldrin 0.077-0.094 0.01-0.2 0.0087- 0.013 ND ND 0.02-0.056
Diethylphthalate ND 0.43-0.7 a ND ND ND ND
Endrin aldehyde ND <0.008-0.014 ND ND ND ND
bis(2-Ethylhexyl)phthalate <0.4-0.62 a 0.4-1.4 a <0.36- 0.48 ND ND 0.45-0.64 a
Fluoranthene <0.16-1.3 a 0.16-3.4 a 0.18- 1 ND ND 0.17-0.36 a
Fluorene ND <0.24-0.27 a ND ND ND ND
Heptachlor <0.0038-0.3 0.0047-0.23 ND ND ND ND
Heptachlor epoxide ND 0.0043-0.0054 ND ND ND ND
Indeno[l.2.3-cdpyrene ND <0.35-0.38 <0.36- 0.48 ND ND ND
Iron ND ND ND <0.050-1.5 c 0.41-9.4 c ND
Lead 32-540 4.7-770 4.7- 58 ND < 0.002-0.0042 M 15-210
Malathion <0.17-0.419 ND ND ND ND ND
Magnesium ND ND ND 18-56 c 12-23 c ND
Manganese ND ND ND 0.023-0.091 0.063-0.19 ND
Mercury ND 0.1-1.3 0.1- 0.3 ND ND 0.1-0.4
Methoxychlor <0.035-2.4 0.056-10 ND ND ND ND
Methylene chloride 0.016-0.039 a 0.0095- 0.075 b 0.011- 0.035 0.0018-21 b 0.03-0.03 b 0.012-0.086 b
2-Methylnaphthalene ND <0.15- 0.2 ND ND ND ND
Nitrate NT NT NT <0.2-165 NT NT
Phenanthrene < 0.16-0.78 0.23-2.7 <0.14- 0.56 ND ND 0.2-036
Potassium ND ND ND 3.7-50 c 6.2-11 c ND
Pyrene <0.12-1 a 0.11-4.1 a 0.18- 0.8 ND ND 0.12-0.88 a
Selenium ND 0.2-0-9 a ND 0.0011-0.0036 c ND 0.2-0.3 a
Silver ND 0.8-12 a 0.9-1.2 ND ND <0.7-0.8 a
Sodium ND ND ND 25-130 c 35-49 c ND
Sulfate NT NT NT 108- 386 d 74 - 106 d NT
ll.22-Terahloroethane ND ND ND ND ND <0.0056 - 0.039 a
Thallium ND ND ND <0.001-0.0029 ND ND
Toluene 0.006-0.0073 a 0.0089- 0.034 a ND ND ND 0.006-0.013 a
Trichloroethene ND ND ND <0.003-0.003 a ND ND
2,4,6-Trichlorophenol ND <0.3-0.33 a ND ND ND ND
Vanadium ND ND ND < 0.007-0.027 0.0064-0.026 ND
Zinc ND ND ND <0.007-0.098 a 0.013-0.07 a ND

ND - Not detected

NT - Not tested
B - Associated with blank contamination

M - Matrix interference
• A Letter in This Column Identifies Constituents Eliminated from the Data Set,

For the Following Reasons:
a- failed to score above one percemt in the concentration-toxicity screen

b- associated with blank contamination

c- essential nutrient
d- used for feasibility study purposes
e- metal; not detected at levels exceeding those found in background samples

• NOTE: The soil samples collected from monitoring soil borings were not used in the statistical analysis of the risk assessment data set
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TABLE 6-8

SUMMARY OF CHEMICALS OF CONCERN, BY MEDIUM
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Range of Detected Concentrations

Surface Subsurface Ground Surface
Chemical Soils Soils Water Water Sediment

(mg/kg) (mg/kg) (mg/L) (mg/L) (mg/kg)

Aluminum ND ND 0.110-0.800 <0.6-12 B ND
Anthracene ND 0.25-0.76 ND ND ND
Arsenic 4.2-16 0.8-120 < 0.002-0.016 0.004-0.0044 0.8-3.8
Barium 35- 130 39- 160 0.060 -0.13 0.14- 0.29 44- 150
Benzo[ajanthracene < 0.12-0.16 0.11-1.8 ND ND 0.12-0.16
Benzo[a]pyrene ND 0.27- 1.3 ND ND ND
Benzo[b]fluoroanthene ND 0.38-1.4 ND ND ND
Benzo[k]fluoroanthene ND 0.46-1.2 ND ND ND
Beryllium ND ND <0.0020-0.005 ND ND
Cadmium ND 0.7-5 ND < 0.004-0.0045 1.2-3.3
alpha-Chlordane 0.029-1.6 0.0037-1.5 ND ND 0.0058-0.067
gamma-Chlordane 0.03-1.6 0.004-1.6 ND ND 0.0076-0.065
Chromium 6.9-15 4.5-41 < 0.01-0.014 0.01-0.024 4.2-25
Chrysene < 0.12-0.45 0.11-1.7 ND ND 0.12-0.24
Copper ND ND ND 0.0064-0.013 ND
4,4'-DDD ND 0.025-0.43 ND ND 0.0087-0.1
4,4'-DDE 0.094-1.8 0.0083-0.87 ND ND 0.011-0.28
4,4'-DDT 0.45- 1 0.012-33 ND ND 0.0086-0.48
Dibenzofuran ND <0.11-0.13 ND ND ND
Dieldrin 0.077-0.094 0.01-0.2 ND ND 0.02-0.056
Endrin aldehyde ND <0.008-0.014 ND ND ND
Heptachlor <0.0038-0.3 0.0047-0.23 ND ND ND
Heptachlor epoxide ND 0.0043-0.0054 ND ND ND
lndeno[1,2,3-cdpyrene ND <0.35-0.38 ND ND ND
Lead 32-540 4.7-770 ND < 0.002-0.0042 M 15-210
Malathion <0.17-0.419 ND ND ND ND
Manganese ND ND 0.023-0.091 0.063-0.19 ND
Mercury ND 0.1-1.3 ND ND 0.1-0.4
Methoxychlor <0.035-2.4 0.056-10 ND ND ND
Nitrate ND ND 0.2-165 ND ND
2-Methylnaphthalene ND <0.15 - 0.2 ND ND ND
Phenanthrene < 0.16-0.78 0.23-2.7 ND ND 0.2-0.36
Thallium ND ND <0.001 -0.0029 ND ND
Vanadium ND ND < 0.007-0.027 0.0064-0.026 ND

ND - Not detected
NT - Not tested
B - Associated with blank contamination
M - Matrix interference
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TABLE 6-9

ESTIMATE) EXPOSURE POINT CONCENTRATIONS
Pesticide Storage Facility

Fort Riley, Kansas

Medium Land Use/Populations Exposure Pathway Parameter Exposure Concentration Comments

Surface Current Land Use:
Soils

On -Site Worker Incidental Ingestion, alpha-Chlordane 0.66 mg/kg Concentrations are the constituent concentrations
Landscaper Inhalation of Fugitive Dust. gamma-Chlordane 0.64 mg/kg detected in surface soil sample SS-04, the only
Recreational Child Dermal Contact 4.4'- DDE 1.8 mg/kg "exposed" surface soil sample collected (i.e., samples

Benzo[a]anthracene 0.16 mg/kg SS-01. SS-02 and SS-03 were collected at the
Chrysene 0.45 mg/kg surface of the soil, but beneath one foot of gravel).
Phenanthrene 0.78 mg/kg
Arsenic 4.6 mg/kg
Barium 120 mg/kg
Chromium 15 mg/kg
Lead 60 mg/kg

Current & Future Land Use:

Landscaper (future) Incidental Ingestion, alpha-Chlordane 1.6 mg/kg * Concentrations are the 95% UCLofnmeasured
Utility Worker Inhalation of Fugitive Dust, gamma-Chlordane 1.6 mg/kg * concentrations in all surface soil samples collected
On-Site Worker (future) Dermal Contact 4,4*- DDE 1.8 mg/kg * for the site(SS-01, SS-02, SS-03. SS-04)
Construction Worker (future) 4,4'-DDT 1 mg/kg *
Recreational Child (future) Dieldrin 0.094 mg/kg * 'When the 95%UCL exceeded the maximum

Heptachlor 0.3 mg/kg * detected concentration, the maximum concentration
Malathion 0.42 mg/kg * was used as the exposure point concentration.
Methoxychlor 2.4 mg/kg *
Benzo[alanthracene 0.16 mg/kg *
Chrysene 0.45 mg/kg *
Phenanthrene 0.78 mg/kg *
Arsenic 16 mg/kg *
Barium 1,30 mg/kg *
Chromium 15 mg/kg *
Lead 540 mg/kg *
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TABLE 6-9

ESTIMATED EXPOSURE POINT CONCENTRATIONS
Pesticide Storage Facility

Fort Riley, Kansas

Medium Land Use/Populations Exposure Pathway Parameter Exposure Concentration Comments

Current & Future Land Use:

Subsurface Landscaper Incidental Ingestion. alpha-Chlordane 0.6 mg/kg Concentrations are the 95% UCL of measured
Soils Utility Worker Inhalation of Fugitive Dust. gamma-Chlordane 0.57 mg/kg concentrations in all subsurface soil boring samples

On-Site Worker Dermal Contact 4.4'- DDD 0.085 mg/kg collected for the site. The samples used follow.
Construction Worker (future) 4.4'-DDE 0.33 mg/kg SB1A** SB8A SB15A

4.4'- DDT 3.9 mg/kg SB1B** SB8B SB15B
Dieldrin 0.057 mg/kg SB2A SB9A SB16A
Endrin aldehyde 0.014 mg/kg * SB2B SB9B SB16B
Heptachlor 0.043 mg/kg SB3A SB10A SB17A
Heptachlor epoeide 0.0054 mg/kg * SB3B SB10B SB17B
Methoxychlor 0.49 mg/kg SB4A SB11A SB18A
Anthracene 0.15 mg/kg SB4B SB11B SB18B
Benzo[a]anthracene 0.32 mg/kg SB5A SB12A SB19A
Benzo[a]pyrene 0.26 mg/kg SB5B SB12B SB19B
Benzo[b]fluoranthene 0.31 mg/kg SB6A SB13A SB20A
Benzo[k]fluoranthene 0.29 mg/kg SB6B SB13B SB20B
Chrysene 0.33 mg/kg SB7A SB14A
Dibenzofuran 0.065 mg/kg SB7B SB14B
Indeno[1,2.3-cd]pyrene 0.21 mg/kg
2-Methylnaphthalene 0.08 mg/kg * Samples SB1A and SB1B were not included in the
Phenanthrene 0.37 mg/kg statistical analysis for metals; these are background
Arsenic 6.4 mg/kg samples for inorganics
Cadmium 0.49 mg/kg
Chromium 9.7 mg/kg 'When the 95%UCL exceeded the maximum
Lead 150 mg/kg detected concentration, the maximum concentration
Mercury 0.13 mg/kg was used as the exposure point concentration.
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TABLE 6-9

ESTIMATED EXPOSURE POINT CONCENTRATIONS
Pesticide Storage Facility

Fort Riley, Kansas

Medium Land Use/Populations Exposure Pathway Parameter Exposure Concentration Comments

Future Land Use:

Ground Off-Site Residents Ingestion of Drinking Water, Aluminum 0.44 mg/L Concentrations are the 95% UCL of measured
Water Dermal Contact Arsenic 0.0040 mg/L concentrations in all ground water samples collected

Barium 0.11 mg/L from the monitoring wells for the site (PSF92-02.
Beryllium 0.0028 mg/L PSF92-03, PSF92-04, and PSF92-05
Chromium 0.0070 mg/L [PSF92-01 is background, and is not included
Manganese 0.057 mg/L when generating UCL values])
Vanadium 0.0097 mg/L
Inorganic Chloride 180 mg/L *When the 95%UCL exceeded the maximum
Nitrate 170 mg/L * detected concentration, the maximum concentration
Sulfate 230 mg/L was used as the exposure point concentration.
Bicarbonate, as CaCO3  490 mg/L *
Thallium 0.0029 mg/L *

Current & Future Land Use:

Surface On-Site Worker Dermal Contact Aluminum 12 mg/L * Concentrations are the 95% UCL of measured
Water Recreational Child Arsenic 0.0044 mg/L * concentrations in all surface water samples collected

Barium 0.29 mg/L * from the site (SW-02, SW-03. SW-04, SW-06,
Cadmium 0.0041 mg/L and SW-07 [SW-01 is background, and is'not
Chromium 0.024 mg/L * included in generating UCL values])
Copper 0.013 mg/L
Lead 0.0042 mg/L
Manganese 0.19 mg/L * *When the 95%UCL exceeded the maximum
Vanadium 0.026 mg/L * detected concentration. the maximum concentration
Inorganic Chloride 65 mg/L * was used as the exposure point concentration.
Sulfate 110 mg/L *
Bicarbonate, as CaCO 3  290 mg/L
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TABLE 6-9

ESTIMATED EXPOSURE POINT CONCENTRATIONS
Pesticide Storage Facility

Fort Riley, Kansas

Medium Land Use/Populations Exposure Pathway Parameter Exposure Concentration Comments

Current & Future Land Use:

Sediments On-Site Worker Dermal Contact alpha-Chlordane 0.032 mg/kg Concentrations are the 95% UCL of measured
Recreational Child Incidental Ingestion gamma-Chlordane 0.054 mg/kg concentrations in all sediment samples collected

4,4"- DDD 0.059 mg/kg from the site.
4.4"- DDE 0.055 mg/kg SD1A * SD4A SD7A
4.4"- DDT 0.096 mg/kg SD1B** SD4B SD7B
Dieldrin 0.013 mg/kg SD2A SD5A SB8A
Benzo[a]anthracene 0.15 mg/kg SD2B SD5B SB8B
Chrysene 0.18 mg/kg SD3A SD6A SB9A
Phenanthrene 0.21 mg/kg SD3B SD6B SB9B
Arsenic 2.8 mg/kg
Barium 120 mg/kg
Cadmium 1.8 mg/kg ** Samples SD1A and SD1B were not included in the
Chromium 17 mg/kg statistical analysis for metals; these are background
Lead 150 mg/kg samples for inorganics
Mercury 0.24 mg/kg
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TABLE 6-10

SUMMARY OF INTERVIEWS CONDUCTED AND MATERIALS COMPILED TO DETERMINE EXPOSURE SCENARIOS

Pesticide Storage Facility
Fort Riley, Kansas

orK conrl ucLLt

Source Description of work duties Exposure Patterns within area of:
PSF DEH yard

Checks PSF once weekly (for 10 min)

Senior Pest Controller Supervisor between April and November to

Weed Control Officer for check supplies; Checks PSF once X

entomology contact with Arm monthly (or biweekly) for heating and
ventilation. Verifies exposure below:

Exposure patterns vary (seasonally

Pesticide Worker Pesticide appler for last 2 and by worker)
years Maximum exposure is in fair weather X

Fort Riley employment from (spring, summer, fail), when PSF is

1984 to present visited 1 to 3 times daily, with each
visit lasting less than 15 minutes

Responsible for storage of

Supervisor, Supply Section supplies in DEH area (works No day to day exposure; he Is only in

in Bldg. 352) - Responsibilit PSFIDEH yard area as needed X

includes warehouse and Estimates exposure to be twice yearly

lumber yard for 1 to 1.5 hours each time

Gathers materials for work; Has no "routine' exposure patterns;

Materials Coordinator, Orders and oversees: Estimates exposure to be daily

Holding Area 1 - middle porion of PSF (250 daysyr), but only visits PSF X

2 - 2 other DEH buildings area 15 to 25 times daily for up to

(Buidings 347 and 375) 15 minutes each visit
3 - 1 other non -DEH bldg

DEH employment from 1985

to present
PSF biulding does not have adequate

heating or utilites;
PSF worker is on site 2 to 3 times weekly

Chief of Maintenance Supervises DEH yard for 15 to 30 minutes;
maintenance activities Mower mows grassy area outside the

gate I to 2 times yearly, at 30 minutes
each time; X X

Drainage ditch cleaned twice in 20 years
using a crew of 3 men. each working
8 hours

Utility lines had one break in 20 years,
requiring 3 men working 8 hours each
to repair the break

Mobile Equipment Operator. Equipment maintenance On PSF site 3 times a week during the

General Foreman spring and summer, for 15 minutes X X

DEH employment from 1973 each trip
to present

90 percent of his time is spent outside

Paints signs and places them the DEH yard putting up signs

Paint Leader around installation: Another person works with him - this X

Paint shop located in DEH person paints signs 8 hours daily,

yard in Building 336 250 days per year
Each painter has 2 GI's helping him; the

GI's rotate through every 90 days

Buildings and Structures Chief Supervises buldings and As a cabinet maker. 90-95 percent

structures activities; of his time was spent outside of the X

Cabinet maker; Foreman shop
As foreman, 50 precent of his time
was spent in the DEH yard (250 days
p ear)

Draft Final RI
PSF-July 19,1993
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TABLE 6-10

SUMMARY OF INTERVIEWS CONDUCTED AND MATERIALS COMPILED TO DETERMINE EXPOSURE SCENARIOS

Pesticide Storage Facility
Fort Riley. Kansas

Work conducted

Source Description of work duties Exposure Patterns within area of:
PSF DEH ard

Air Conditioning Worker Worked on air conditioning As a worker, exposure was not

Later, foreman units all over the installation consistent; X

DEH employment from 1956 As foreman, was in the DEH yard

to 1985 shop building about6to8hoursdai
Supervised carpenters.

Engineering Plans & Services Eainters, welders In DEH yard Inside office 8 hours
Deputy DEH - I yr daily every work dayX

Contracting - 2 yr 
p

DEH employment from 1962 Outside in DEH yard 2 hours
to 1985; and t1988 to 1990 weeklyf

Makes mowing assignments ows outside of east fence at DEH

Grounds Foreman (mowing is not performed by no more than twice yearly;
Mower from 1969 to 1972 same Individual each time) Mtaximnum mowing time = 1 hour

Tractor leader from 1972 to Mowing always done with a

1980 Mowing done to provide a platform mounted on a tractor
line of site (security which cuts a 4 foot path

Repaired/ installed plumbing; Exposure intermittent; at most,

Exterior Plumber (retired) Used DEH yard as storage exposure was 0.5 hours weekly X

area for 'emergency supplies

No plumbing work within the DEH
yard

Used heavy equipment;

Loaded gravel Maintaied Exposure intermittent; at most,
Heavy Equipment Operator ranges; Built roads; Removal exposure was 0.5 hours daily

snow and Ice (250 days/year)

DEH employment from 1977

to 1990

Pesticide Worker (retired) 
gDENIES 

EVER WORKING
AT PSF SITE**

Chief, Mechanical Branch ***UNABLE TO REACH -

(retired) PHONEIADDRESS CHANGE

*NEW PHONE NUMBER
UNLISTED"*

Heat Shop Foreman (retired) Supervised heat shop ,*UNABLE TO REACH"*

activities, workers. and
supplies

Responsible for construction Exposure extremely limited:

Troop Construction of troop housing Uses PSF for storage of large items X

Stores supplies in PSF Bldg or for items not used daily

No use planne Io th PSF
area other than its present

DEH Master Planner use; Construction of a new NA NA NA

PSF is planned for later this
year (old PSF will be

demolished)I

Draft Final Rl
PSF-July 19, 1993
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TABLE 6-10

SUMMARY OF INTERVIEWS CONDUCTED AND MATERIALS COMPILED TO DETERMINE EXPOSURE SCENARIOS

Pesticide Storage Facility
Fort Riley. Kansas

or con ucte

Source Description of work duties Exposure Patterns within area of:
PSF DEH yard

Real Property Division No zoning changes are NA NA NA

planned for the DEH yard
area
Responsible for proper Re: construction of new PSF:

Engineering Plans and Services contract development; Entie project contract Is for 120

Job Order Contracting Branch I Ensures contracts are fulfilled days construction crew on the site for X
according to terms Construction crew will be on the site

DEH employment from 1974 for only 90 days of this time

present Pro-vided copy- of planigorksheet

Engineering Plans and Services Oversees the planning and Demolition of existing PSF should

Design Branch * execution of demolition take approximately 10 working days, X

Civil Engineer projects with a crew size of 6 to 8 workers

DEH employment 1984 to
present

Re: uti ty work in PSF area: There

Maintenance Division, Manages exterior utility crews are 2 utility lines on site (water and

Structures Branch, Oversees the workload and gas) work has been performed on
Exterior Utilities Section = duties of work crews both lines in the past year

Foreman Estimate for line replacement: once

every 20 to 30 years, with a crew of 4

DEH employment for 16 yeyr men working 2 days

Last 2.5 yewrs as foreman Estimate for line repair: 1 to 2 leaks

every 20 to 30 years, with a crew of
2 men working 4 hours

Re: utiity work in PF area:

Maintenance Division, Average life expectancy of utility line Is

Structures Branch, Repairs plumbing lines 20 to 30 years (estimated)

Exterior Utilities Section DmEstimate of line replacement- once 
Exterior Plumber D EH employment for last every 20 to 30 years, with a crew of

9.5 yews 2 to 3 men working 2 days
Estimate for line repair: to 2 leaks
every 20 to 30 yewrs, with a 4- hour

repair time

There e 3 types of mowing in

Type B: Mow once every 23 days at 3.5'
Directorate of Contracting (DOC) Contract administrator for (except parade field which is once every

Contract Administration Division Range Mowing Contract 14 days)

Contract Administrator'
•  Type C: Mow once every 23 days at 4.5'"

(most weapons ranges)
Type D: Mow once every 30 days at 6'

(demo range)
Mowing rates may be adjusted. based

on needs and according to rainfall

The following exposure assumptions

EPA Region VII were suggested in the memo:

Project Manager
(memorandum dated 11/6/92) NA Groundwater- Use default residential NA NA

scenario

Warehouse scenario (future use)

Receptor is outdoors for 8 hours daily NA NA

for 250 days per year

Mowing scenario- 'reasonable to NA NA

assume mowing [occurs] once weekly
during the growing season'

a - Interview conducted and provided by Fort Riley DEH personnel - information needs provided by risk assessor

NA - Not applicable Draft Final RI

PSF-July 19, 1993
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TABLE 6-11a
CURRENT OCCUPATIONAL EXPOSURE:

INCIDENTAL INGESTION OF SOILS
INGESTION INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

INGESTION INTAKE (a) C * FI * IR * EF * ED * CF
BW * AT p

Where: C = Concentration of constituent in soil, mg/kg

FI = Fraction Ingested from source, unitless

IR = Ingestion Rate, mg/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF - Conversion Factor, kg/1 06 mg

BW = Body Weight, kg

AT = Averaging Time, days

Exposure Incidental Ingestion of Soil

Variable DEH Yard Worker Utility Worker Landscaper

FI 7 8 % b 100% 12.5% d

IR 50' 480' 4800

EF 250 bd 0.3' 2 .d

ED 25' 25 °  25"

CF 10-' 10-6 10-'

BW 70* 70' 70'

AT (Noncarcinogen) 9.125' 9,125' 9,125'

AT (Carcinogen) 25,550 °  25,550 °  25,550 °

PATHWAY-SPECIFIC INTAKES:
Incidental Ingestion of Soil (current):

DEH Yard Worker (Noncarcinogens): C (mg/kg) * 3.82E-07 day - '

DEH Yard Worker (Carcinogens): C (mg/kg) * 1.36E-07 day-'

Utility Worker (Noncarcinogens): C (mg/kg) * 5.64E-09 day - '

Utility Worker (Carcinogens): C (mg/kg) * 2.01E-09 day - '

Landscaper (Noncarcinogens): C (mg/kg) * 4.70E-09 day - '

Landscaper (Carcinogens): C (mg/kg) * 1.68E-09 day-'

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) DEH, 1993c
(c) DEH, 1992a
(d) DEH, 1993d
(e) USEPA, 1991

Draft Rnal RI
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TABLE 6-11 b
FUTURE OCCUPATIONAL EXPOSURE:

INCIDENTAL INGESTION OF SOILS
INGESTION INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

INGESTION INTAKE (a) C * FI * IR * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in soil, mg/kg
FI = Fraction Ingested from source, unitless
IR = Ingestion Rate, mg/day
EF = Exposure Frequency, days/year
ED = Exposure Duration, years
CF = Conversion Factor, kg/106 mg
BW - Body Weight, kg
AT = Averaging Time, days

Incidental Ingestion of Soil
Exposure Construction

Variable DEH Yard Worker Utility Worker Landscaper Worker

FI 100% 100% 12.5%5 100%

IR 50 d 480 d 480 d 480 d

EF 250 c ,d 1.12 b 8 i 120
ED 25 c. d 25d 25d I

CF 10-6 10-6 10-6 10-6

BW 7 0 d 70d 70d 70d

AT (Noncarcinogen) 9,125 d 9,125 d 9,125 365f
AT (Carcinogen) 25,550 d 25,550 d 25,550 8 25,550 d

PATHWAY- SPECIFIC INTAKES:
Incidental Ingestion of Soil (future):

DEH Yard Worker (Noncarcinogens): C (mg/kg) * 4.89E-07 day - 1

DEH Yard Worker (Carcinogens): C (mg/kg) * 1.75E-07 day - 1

Utility Worker (Noncarcinogens): C (mg/kg) * 2.10E-08 day- '

Utility Worker (Carcinogens): C (mg/kg) * 7.51E-09 day- '

Landscaper (Noncarcinogens): C (mg/kg) * 1.88E-08 day - 1

Landscaper (Carcinogens): C (mg/kg) * 6.71E-09 day-1

Construction (Noncarcinogens): C (mg/kg) * 2.25E-06 day -1

Construction (Carcinogens): C (mg/kg) * 3.22E-08 day - '

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)
(b) DEH, 1993n; DEH, 1993o
(c) DEH, 1993e; DEH, 1993f
(d) USEPA. 1991
(e) Riley County Extension Service, 1992
(f) DEH, 19931; DEH, 1993m
(g) DOC, 1993

Draft Final RI
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TABLE 6-12
CURRENT & FUTURE "RECREATIONAL" EXPOSURE:

INCIDENTAL INGESTION OF SOILS
INGESTION INTAKE

Pesticide Storage Facility
Fort Riley, Kansas

INGESTION INTAKE (a) C * FI * IR * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in soil, mg/kg

FI = Fraction Ingested from source, unitless
IR = Ingestion Rate, mg/day
EF = Exposure Frequency, days/year
ED = Exposure Duration, years
CF = Conversion Factor, kg/1 06 mg
BW - Body Weight, kg
AT = Averaging Time, days

Exposure Incidental Ingestion of Soil

Variable Recreational Child

FI 100%
IR 

200 b

EF 7c

ED 
6b

CF 
10-6

BW 
15 b

AT (Noncarcinogen) 2,190 b

AT (Carcinogen) NA

PATHWAY- SPECIFIC INTAKES:
Incidental Ingestion of Soil (current & future):

Recreational Child (Noncarcinogens): C (mg/kg) * 2.56E-07 day -1

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)
(b) USEPA, 1991
(c) USEPA, 1989a; USEPA, 1993a

Draft Final R
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TABLE 6-13a
CURRENT OCCUPATIONAL EXPOSURE:

INHALATION OF FUGITIVE DUST
INHALATION INTAKES

Pesticide Storage Facility
Fort Riley. Kansas

INHALATION INTAKE (a) C * IR * ET * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in soil, mg/kg
IR = Inhalation Rate. ml /hr
ET Exposure Time, hours/day
EF = Exposure Frequency, days/year
ED = Exposure Duration, years
CF = Conversion Factor from Cowherd ModelP), kg/m3

BW = Body Weight kg
AT = Averaging Time, days

Exposure Inhalation of Fugitive Dust

Variable DEH Worker Utility Worker Landscaper

IR 2.5 °  2.5 2.5e

ET 6.25 c 8 dj 1 S

EF 250 cd 0.3' 29

ED 25d 25 d 25 d

CF 3.06E- 09 3.06E- 09 3.06E- 09

BW 7 0 d 70d 70d

AT (Noncarcinogen) 9 ,1 2 5 d 9 ,12 5 d 9,125 d

AT (Carcinogen) 25,550 d 25,550 d 25,550 d

PATHWAY- SPECIFIC INTAKES:
Inhalation of Fugitive Dust (current):

DEH Yard Worker (Noncarcinogens): C (mg/kg) * 4.68E-10 day - '

DEH Yard Worker (Carcinogens): C (mg/kg) * 1.60E-10 day -1

Utility Worker (Noncarcinogens): C (mg/kg) * 7.19E-13 day - '

Utility Worker (Carcinogens): C (mg/kg) * 2.57E-13 day - '

Landscaper (Noncarcinogens): C (mg/kg) * 5.99E-13 day-'

Landscaper (Carcinogens): C (mg/kg) * 2.14E-13 day-1

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) Cowherd et al, 1985
(c) DEH, 1993c
(d) USEPA, 1991
(e) USEPA, 1989b
(f) DEH, 1992a
(g) DEH, 1993a

1531.51 Draft Final F4
PSF-Juty 19, 1993



TABLE 6-13b
FUTURE OCCUPATIONAL EXPOSURE:

INHALATION OF FUGITIVE DUST
INHALATION INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

INHALATION INTAKE (a) C * IR * ET *'EF * ED * CF
BW * AT

Where: C = Concentration of constituent in soil, mg/kg

IR = Inhalation Rate, m3/hr
ET = Exposure Time, hours/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor from Cowherd Model", kg/m

BW = Body Weight, kg
AT = Averaging Time, days

Inhalation of Fugitive Dust

Exposure 
Construction

Variable DEH Worker Utility Worker Landscaper Worker

IR 2.5 2.5 2.5 2.58

ET 8 CA 8c 13 8d

EF 250 d- 1.12 ' 8" 120b

ED 25d 25 d 25 d 

CF b 3.06E-09 3.06E-09 3.06E-09 3.06E-09

BW 70' 70' 70d 70 d

AT (Noncarcinogen) 9,125' 9,125' 9,125' 365"

AT (Carcinogen) 25,550 d 25,550 d 25,550 d 25,550d

PATHWAY-SPECIFIC INTAKES:
Inhalation of Fugitive Dust (future):

DEH Yard Worker (Noncarcinogens): C (mg/kg) * 5.99E- 10 day-'

DEH Yard Worker (Carcinogens): C (mg/kg) * 2.14E-10 day

Utility Worker (Noncarcinogens): C (mg/kg) * 2.68E-12 day-'

Utility Worker (Carcinogens): C (mg/kg) * 9.71E-13 day-

Landscaper (Noncarcinogens): C (mg/kg) * 2.40E-12 day-'

Landscaper (Carcinogens): C (mg/kg) * 8.55E-13 day-'

Construction Worker (Noncarcinogens): C (mg/kg) * 2.87E-10 day-'

Construction Worker (Carcinogens): C (mg/kg) * 4.11 E- 12 day-'

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) Cowherd et al, 1985
(c) DEH, 1993n; DEH, 19930
(d) USEPA, 1991
(e) USEPA, 1989b
(f) Riley County Extension Service, 1992
(g) DOC, 1993
(h) DEH, 19931; DEH, 1993m

1531.51 JDraft F F4

1531.51PSF-July 19, 199



TABLE 6-14
CURRENT & FUTURE RECREATIONAL EXPOSURE:

INHALATION OF FUGITIVE DUST
INHALATION INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

INHALATION INTAKE (a) C *IR * ET * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in soil, mg/kg

IR = Inhalation Rate, m3/hour
ET = Exposure Time, hours/day
EF = Exposure Frequency, days/year
ED = Exposure Duration, years
CF = Conversion Factor from Cowherd ModeP ), kg/m

BW = Body Weight, kg
AT = Averaging Time, days

Exposure Inhalation of Fugitive Dust

Variable Recreational Child

IR 
0 .8 3 c - d

EF 
7d

ET 
2.6 d.a

ED 6c

CF b 3.06E-09
BW Ise

AT (Noncarcinogen) 2,190
AT (Carcinogen) NA

PATHWAY-SPECIFIC INTAKES:
Inhalation of Fugitive Dust (current & future):

Recreational Child (Noncarcinogens): C (mg/kg) * 8.44E-12 day -

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) Cowherd et al, 1985
(c) USEPA, 1991
(d) USEPA, 1989a
(e) USEPA, 1993a

1531.51 Draft Final FA
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TABLE 6-15a
CURRENT OCCUPATIONAL EXPOSURE:

DERMAL EXPOSURE TO SOILS
DERMAL INTAKES

Pesticide Storage Facility
Fort Riley. Kansas

DERMAL INTAKE (a) C * SA * AF * ABS * EF * ED *CF
BW * AT

Where: C = Concentration of constituent in soil, mg/kg

SA = Surface Area of exposed skin, cm2/hour

AF = Soil to skin Adherence Factor, mg/cm

ABS = Absorption Factor, unitless

ET = ExposureTime, hours/day
EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor, kg/10' mg

BW = Body Weight, kg
AT = Averaging lime, days

Exposure Dermal Exposure to Soil

Variable DEH Yard Worker Utility Worker Landscaper

SA 3 ,6 0 0 b 3 .6 0 0 b 3600 b

AF is I* 1s

ABS 10 0 %, 100%, 100%(

ET 6.25' 8' 1

EF 250 .d 0.3' 2c

ED 25 d 
25 d

CF 10-6 10-6 10-6

BW 70d 7 0 d 70d

AT (Noncarcinogen) 9 ,1 2 5 d 9 ,1 25 d 9,125 d

AT (Carcinogen) 25,550 d 25,550 d 25,550 d

PATHWAY- SPECIFIC INTAKES:
Dermal Exposure to Soil (current):

DEH Yard Worker (Noncarcinogens): C (mg/kg) * 2.20E-04 day - '

DEH Yard Worker (Carcinogens): C (mg/kg) * 7.86E-05 day - '

Utility Worker (Noncarcinogens): C (mg/kg) * 3.38E-07 day - -

Utility Worker (Carcinogens): C (mg/kg) * 1.21 E-07 day - '

Landscaper (Noncarcinogens): C (mg/kg) * 2.82E-07 day - '

Landscaper (Carcinogens): C (mg/kg) * 1.01E-07 day-'

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (adult male's forearms, hands, head)
(c) DEH, 1993c
(d) USEPA, 1991
(e) USEPA, 1992
(f) USEPA, 1992e
(g) DEH, 1992a

Draft Final R1
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TABLE 6-15b
FUTURE OCCUPATIONAL EXPOSURE:

DERMAL EXPOSURE TO SOILS
DERMAL INTAKES

Pesticide Storage Facility
Fort Riley. Kansas

DERMAL INTAKE (a) C * SA * AF * ABS * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in soil. mg/kg

SA Surface Area of exposed skin, crn2/hour

AF = Soil to skin Adherence Factor, mg/cm2

ABS = Absorption Factor. unitless

ET = Exposure Time, hours/day

EF = Exposure Frequency. days/year

ED = Exposure Duration, years

CF = Conversion Factor. kg/10 mg
BW = Body Weight kg

AT = Averaging Time. days

Exposure Dermal Exposure to Soil

Variable DEH Yard Worker Utility Worker Landscaper Construction Worker

SA 3.600 b 3.600 b 3,600 b 3,600 b

AF I €  1' 1' 1

ABS" I00%r 100%, 100%, 100%r

ET 8 84 8j 8'

EF 250d 1.12 8& 120'

ED 258 25d  25' 1 i

CF 10-6 10-6 10-6 10-6

BW 70d 70d 70 d 70d

AT (Noncarcinogen) 9.125 d 9,125 d 9.125 d 365

AT (Carcinogen) 25.550 25,550 d 25,550 d 25,5508

PATHWAY-SPECIFIC INTAKES:
Dermal Exposure to Soil (future):

DEH Yard Worker (Noncarcinogens): C (mg/kg) * 2.82E-04 day

DEH Yard Worker (Carcinogens): C (mg/kg) * 1.01 E-04 day - '

Utility Worker (Noncarcinogens): C (mg/kg) * 1.26E-06 day

Utility Worker (Carcinogens): C (mg/kg) * 4.51E-07 day-'

Landscaper (Noncarcinogens): C (mg/kg) * 1.13E-06 day-'

Landscaper (Carcinogens): C (mg/kg) * 4.03E-07 day-'

Construction Worker (Noncarcinogens): C (mg/kg) * 1.35E-04 day- '

Construction Worker (Carcinogens): C (mg/kg) * 1.93E-06 day-'

(a) Chemical -specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (adult male's forearms, hands, head)
(c) USEPA, 1992
(d) USEPA, 1991
(e) DEH, 1993n; DEH, 1993o
(f) USEPA, 1992e
(g) Riley County Extension Service. 1992
(h) DEH, 1993f; DEH, 1993e
(i) DEH, 19931; DEH, 1993m
(D DOC, 1993

Draft Final FA
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TABLE 6-16
CURRENT & FUTURE "RECREATIONAL EXPOSURE:

DERMAL EXPOSURE TO SOILS
DERMAL INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * AF * ABS * EF * ED *CF
BW * AT

Where: C = Concentration of constituent in soil, mg/kg
SA = Surface Area of exposed skin, cm2/hour
AF = Soil to skin Adherence Factor, mg/cm2

ABS - Absorption Factor, unitless
ET = Exposure Time, hours/day
EF = Exposure Frequency, days/year
ED = Exposure Duration, years
CF = Conversion Factor, kg/106 mg
BW = Body Weight, kg
AT = Averaging Time, days

Exposure Dermal Exposure to Soil
Variable Recreational Child

SA 5,025 b

AF 
Ic

ABS 
100%d

ET 2.60
EF 7"g

ED 6 tg

CF 10-6
BW 156

AT (Noncarcinogen) 2,190 °

AT (Carcinogen) NA

PATHWAY- SPECIFIC INTAKES:
Dermal Exposure to Soil (current & future):

Recreational Child (Noncarcinogens): C (mg/kg) * 1.67E-05 day - '

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (child's head, hands, arms, legs)
(c) USEPA, 1992
(d) USEPA, 1992e
(e) USEPA, 1991
(f) USEPA, 1989a
(g) USEPA, 1993a

1531.51 Draft F R
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TABLE 6-17
FUTURE RESIDENTIAL EXPOSURE:

INGESTION OF GROUND WATER

INGESTION INTAKES
Pesticide Storage Facility

Fort Riley, Kansas

INGESTION INTAKE (a) C * IR * EF * ED
BW * AT

Where: C = Concentration of constituent in ground water, mg/L

IR = Ingestion Rate, L/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

BW = Body Weight, kg

AT = Averaging Time, days

Exposure Ingestion of Ground Water

Variable Adult Child

IR 
2b 2bc

EF 
350 b 350 b

ED 3 0 b 
6 b

BW 
70*b 1 5 b

AT (Noncarcinogen) 
10,950 b 2,190 b

AT (Carcinogen) 25,550 b NA

PATHWAY- SPECIFIC INTAKES:

Ingestion of Ground Water (future):
Residential Adult (Noncarcinogens): C (mg/L) * 2.74E-02 day 1

Residential Adult (Carcinogens):' C (mg/L) * 1.17E-02 day - '

Residential Child (Noncarcinogens): C (mg/L) * 1.28E-01 day -'

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1991
(c) USEPA, 1989b

1531.51 
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TABLE 6-18
FUTURE RESIDENTIAL EXPOSURE:

DERMAL EXPOSURE TO GROUND WATER
DERMAL INTAKES

Pesticide Storage Facility
Fort Riley. Kansas

DERMAL INTAKE (a) C * SA * PC * ET * EF * ED * CF
BW AT

Where: C = Concentration of constituent in ground water, mg/L
SA = Surface Area of exposed skin, cm 2

PC = Permeability Constant, cm/hour
ET = Exposure Time, hours/day
EF = Exposure Frequency, days/year
ED = Exposure Duration, years
CF = Conversion Factor, 1 L/1 0' cm'
BW = Body Weight, kg
AT = Averaging Time, days

Exposure Dermal Exposure to Ground Water
Variable Adult Child

SA 19 ,4 0 0 b 8,660 b

PC 0.001 (metals) ***

ET 0.2' 0.2
EF 3 50d 3 5 0 d

ED 3 0 d 6d

CF 10- 10- 1
BW 70d 15 d

AT (Noncarcinogen) 10,950 d 2,1 90 d

AT (Carcinogen) 25,550 d NA

PATHWAY-SPECIFIC INTAKES:
Dermal Exposure to Ground Water (future):

Residential Adult (Noncarcinogens): C (mg/L) * 5.32E-05 day-'

Residential Adult (Carcinogens): C (mg/L) * 2.28E-05 day-'

Residential Child (Noncarcinogens): C (mg/L) * 1.11E- 04 day-'

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)
(b) USEPA, 1989b (total body surface area)
(c) USEPA, 1992
(d) USEPA, 1991
(e) The only constituents of concern in ground water are metals. Of these metals, only two (cadmium and chromium)

have chemical specific PC values. Since both cadmium and chromium have the same PC value as the default value

for metals (0.001 cm/hr), the default value is used for all constituents detected in ground water (source - default value
USEPA, 1992)

1531.51 Draft Final F
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TABLE 6-19a
CURRENT OCCUPATIONAL EXPOSURE:

DERMAL EXPOSURE TO SURFACE WATER
DERMAL INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

DERMAL INTAKE (a) C,* SA * PC * ET * EF *ED *CF
BW * AT

Where: C = Concentration of constituent in surface water, mg/L

SA = Surface Area of exposed skin, cml

PC = Permeability Constant, cm/hour

ET = Exposure Time, hours/day
EF - Exposure Frequency, days/year
ED - Exposure Duration, years
CF = Conversion Factor, 1 L1 O' cm3

BW = Body Weight, kg
AT = Averaging Time, days

Exposure Dermal Exposure to Surface Water

Variable

SA 
6,170 b

PC 0.000004 (lead); 0.001 (other metals)'

ET 88

EF 0.3 d

ED 250

CF 10-1

BW 70 *

AT (Noncarcinogen) 9,1250

AT (Carcinogen) 25,550 °.

PATHWAY-SPECIFIC INTAKES: lead intakes other metals' intakes

Dermal Exposure to Surface Water (current): I I

Occupational Adult (Noncarcinogens): C (mg/L) * 2.32E-09 day-' C (mg/L) * 5.80E-07 day- '

Occupational Adult (Carcinogens): C (mg/L) * 8.28E-.10 day-' C (mg/L) * 2.07E-07 day-'

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1 989b (adult male's lower arms, lower legs, hands, and feet).

(c) USEPA, 1992
(d) DEH, 1992a
(e) USEPA, 1991
(f) Of the metals detected in site surface water, only cadmium, chromium, and lead have chemical

specific PC values. Chromium and cadmium compounds have the same PC value as the default PC

value for metals (0.001 cm/hr), while lead's PC value is 0.000004 cm/hr. For this reason, intakes are

calculated separately for lead (source PC values: USEPA, 1992)

1531.51 Draft inal IF
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TABLE 6-19b

FUTURE OCCUPATIONAL EXPOSURE:

DERMAL EXPOSURE TO SURFACE WATER

DERMAL INTAKES
Pesticide Storage Facility

Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * PC * ET * EF * ED * CF

BW * AT

Where: C = Concentration of constituent in surface water, mg/L

SA = Surface Area of exposed skin, cm2

PC = Permeability Constant, cm/hour

ET = Exposure Time, hours/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years
CF =Conversion Factor, 1 L1./1 cm"

BW = Body Weight, kg

AT = Averaging Time, days

Exposure Dermal Exposure to Surface Water

Variable

SA 
6,170 b

PC 
0.000004 (lead); 0.001 (other metals) d

ET 8C

EF 2

ED 25o

CF 10-1

BW 70 C

AT (Noncarcinogen) 9,125 ° '

AT (Carcinogen) 25,550 C

PATHWAY-SPECIFIC INTAKES: 
lead intakes other metals' intakes

Dermal Exposure to Surface Water (future): I
Occupational Adult (Noncarcinogens): C (mg/L) * 1.55E-08 day - ' C (mg/L) * 3.86E-06 day

Occupational Adult (Carcinogens): C (mg/L) * 5.52E-09 day 1  C (mg/L) * 1.38E-06 day

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (adult male's lower arms, lower legs, hands, and feet)

(c) USEPA, 1992
(d) Of the metals detected in site surface water, only cadmium, chromium, and lead have chemical

specific PC values. Chromium and cadmium compounds have the same PC value as the default PC

for metals (0.001 cm/hr), while lead's PC value is 0.000004 cm/hr. Therefore, lead intakes are calculated

separately (source PC values: USEPA, 1992)
(e) USEPA, 1991
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TABLE 6-20
CURRENT & FUTURE "RECREATIONAL" EXPOSURE:

DERMAL EXPOSURE TO SURFACE WATER
DERMAL INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * PC * ET * EF * ED *CF
BW * AT

Where: C = Concentration of constituent in surface water, mg/L

SA = Surface Area of exposed skin, cm2

PC = Permeability Constant, cm/hour

ET = Exposure Time, hours/day
EF = Exposure Frequency, days/year

ED = Exposure Duration, years
CF = Conversion Factor, 1L/103 cm3

BW = Body Weight, kg
AT = Averaging Time, days

Exposure Dermal Exposure to Surface Water

Variable Recreational Child

SA 
4,490 b

PC 0.000004 (lead); 0.001 (other metals) 6

ET 2.6 c

EF 7 '

ED 
6d

CF 
10-3

BW 
15d

AT (Noncarcinogen) 
2,190 d

AT (Carcinogen) NA

PATHWAY- SPECIFIC INTAKES:
Dermal Exposure to Surface Water (current & future):

lead intakes other metals' intakes

I I I 1
Recreational Child (Noncarcinogens): C (mg/L) * 5.97E-08 day-' C (mg/L) * 1.49E-05 day -

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (child's arms,legs,hands, and feet)

(c) USEPA, 1992
(d) USEPA, 1991
(e) Of the metals detected in site surface water, only cadmium, chromium, and lead have chemical specific

PC values. Chromium and cadmium compounds have the same PC value as the default PC value for metals

(0.001 cm/hr), while lead's PC value is 0.000004 cm/hr. Therefore, lead intakes are calculated separately.

(source - PC values: USEPA, 1992)
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TABLE 6-21a
CURRENT OCCUPATIONAL EXPOSURE:

DERMAL EXPOSURE TO SEDIMENTS
DERMAL INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * AF * ABS * EF *ED *CF
BW * AT

Where: C = Concentration of constituent in sediment, mg/kg

SA = Surface Area of exposed skin, cm 2/hour

AF = Sediment to skin Adherence Factor, mg/cm2

ABS = Absorption Factor, unitless

ET = Exposure Time, hours/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor, kg/1 06 mg

BW = Body Weight, kg

AT = Averaging Time, days

Exposure Dermal Exposure to Sediment

Variable

SA 
1,980 b

AF 
1 C

ABS 100%9

ET 8 e

EF 0.3'

ED 25 =

CF 
10-6

BW 70 C

AT (Noncarcinogen) 9,125

AT (Carcinogen) 25,550

PATHWAY- SPECIFIC INTAKES:
Dermal Exposure to Sediment (current):

Occupational Adult (Noncarcinogens): C (mg/kg) * 1.86E-07 day -

Occupational Adult (Carcinogens): C (mg/kg) * 6.64E-08 day 1

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (adult male's hands and forearms)

(c) USEPA, 1992
(d) USEPA, 1992e
(e) USEPA, 1991
(f) DEH, 1992a

Draft Fnanw F
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TABLE 6-21b
FUTURE OCCUPATIONAL EXPOSURE:
DERMAL EXPOSURE TO SEDIMENTS

DERMAL INTAKES
Pesticide Storage Facility

Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * AF * ABS * EF *ED *CF
BW * AT

Where: C = Concentration of constituent in sediment, mg/kg

SA = Surface Area of exposed skin, cm 2/hour

AF = Sediment to skin Adherence Factor, mg/cm2

ABS = Absorption Factor, unitless

ET = Exposure Time, hours/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor, kg/106 mg

BW - Body Weight, kg

AT = Averaging Time, days

Exposure Dermal Exposure to Sediment

Variable

SA 
1,980 b

AF 
1=

ABS 
100% d

ET 8

EF 2

ED 25e

CF 
10-6

BW 70 e

AT (Noncarcinogen) 9,125-

AT (Carcinogen) 25,550

PATHWAY- SPECIFIC INTAKES:
Dermal Exposure to Sediment (future):

Occupational Adult (Noncarcinogens): C (mg/kg) * 1.24E-06 day - '

Occupational Adult (Carcinogens): C (mg/kg) * 4.43E-07 day - '

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (adult male's hands and forearms)

(c) USEPA, 1992
(d) USEPA, 1992e
(e) USEPA, 1991

1531.51 Draft fnnal FV
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TABLE 6-22
CURRENT & FUTURE "RECREATIONAL" EXPOSURE:

DERMAL EXPOSURE TO SEDIMENTS
DERMAL INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * AF * ABS * ET * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in sediment, mg/kg

SA = Surface Area of exposed skin, cm2

AF = Sediment to skin Adherence Factor, mg/cm 2

ABS = Absorption Factor, unitless
ET = Exposure Time, hours/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor, kg/106 mg
BW = Body Weight, kg
AT = Averaging Time, days

Exposure Dermal Exposure to Sediment

Variable Recreational Child

SA 
4,490 b

AF 
1

ABS 
100% d

ET 2.6 c

EF 7 c

ED 60

CF 
10-6

BW 15

AT (Noncarcinogen) 2,190 -

AT (Carcinogen) NA

PATHWAY- SPECIFIC INTAKES:

Dermal Exposure to Sediment (current & future):
Recreational Child (Noncarcinogens): C (mg/kg) * 1.49E-05 day - 1

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (child's arms, legs, hands, and feet)

(c) USEPA, 1992
(d) USEPA, 1992e
(e) USEPA, 1991

Draft FwiaJ FA
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TABLE 6-23a
CURRENT OCCUPATIONAL EXPOSURE:

INCIDENTAL INGESTION OF SEDIMENTS
INGESTION INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * AF * ABS * EF *ED *CF
BW * AT

Where: C = Concentration of constituent in sediment, mg/kg
FI = Fraction Ingested from source, unitless
IR = Ingestion Rate, mg/day
EF = Exposure Frequency, days/year
ED = Exposure Duration, years
CF = Conversion Factor, kg/1 06 mg
BW = Body Weight, kg
AT = Averaging Time, days

Exposure Incidental Ingestion of Sediment
Variable

FI 100%
IR 

480 b,d

EF 0.3 c
ED 

25d

CF 10-6
BW 

70d

AT (Noncarcinogen) 
9,125 d

AT (Carcinogen) 25,550 d

PATHWAY-SPECIFIC INTAKES:
Incidental Ingestion of Sediment (current):

Occupational Adult (Noncarcinogens): C (mg/kg) * 5.64E-09 day - '

Occupational Adult (Carcinogens): C (mg/kg) * 2.01E-09 day - '

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)
(b) USEPA, 1989b
(c) DEH, 1992a
(d) USEPA, 1991

Draft Final R
PSF-July 19,1993
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TABLE 6-23b
FUTURE OCCUPATIONAL EXPOSURE:

INCIDENTAL INGESTION OF SEDIMENTS
INGESTION INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

INGESTION INTAKE (a) C * FI * IR * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in sediment, mg/kg

FI = Fraction Ingested from source, unitless

IR = Ingestion Rate, mg/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor, kg/1 06 mg

BW = Body Weight, kg

AT = Averaging Time, days

Exposure Incidental Ingestion of Sediment

Variable

FI 100%

IR 
480 bA

EF 2

ED 
25 d

CF 
10-6

BW 
70 d

AT (Noncarcinogen) 
9,125 d

AT (Carcinogen) 
25,550

PATHWAY- SPECIFIC INTAKES:
Incidental Ingestion of Sediment (future):

Occupational Adult (Noncarcinogens): C (mg/kg) * 3.76E-08 day - '

Occupational Adult (Carcinogens): C (mg/kg) * 1.34E-08 day - '

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b
(c) USEPA, 1992b
(d) USEPA, 1991

1531.51 Draft Final F
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TABLE 6-24
CURRENT & FUTURE "RECREATIONAL" EXPOSURE:

INCIDENTAL INGESTION OF SEDIMENTS
INGESTION INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

INGESTION INTAKE (a) C * FI * IR * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in sediment, mg/kg

FI = Fraction Ingested from source, unitless

IR = Ingestion Rate, mg/day
EF = Exposure Frequency, days/year
ED = Exposure Duration, years
CF = Conversion Factor, kg/ 06 mg

BW = Body Weight, kg
AT = Averaging Time, days

Exposure Incidental Ingestion of Sediment

Variable Recreational Child

FI 100%
IR 200 c

EF 
7b

ED 6c
CF 

10-6

BW 15 C
AT (Noncarcinogen) 2,190 c
AT (Carcinogen) NA

PATHWAY- SPECIFIC INTAKES:

Incidental Ingestion of Sediment (current & future):
Recreational Child (Noncarcinogens): C (mg/kg) * 2.56E-07 day - '

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N).

(b) USEPA, 1992
(c) USEPA, 1991

1531.51 Diaft Final F1
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TABLE 6-25

EVALUATION OF UNCERTAINTIES
Pesticide Storage Facility

Fort Riley, Kansas

Potential Effect on Exposure

Assumption May May
Overestimate Underestimate

Environmental Sampling and Analysis:

Exposure point concentration based on one round of sampling X X

Probability of insufficient samples taken to characterize the

environmental media being evaluated especially with respect X X

to currently available surface soil data

Systematic or random errors in chemical analysis may yield X X

erroneous data

Proxy concentrations assigned as one-half the method X X

detection limit

Use of surface soil sample SS-04 as proxy for identification of X X

constituents and their concentrations in "exposed' surface soil

Fate and Transport of Constituents:

Use of a box model to estimate concentrations of contaminants X

in fugitive dust

No degradation or dispersion of contaminants assumed for X

estimating future exposure point concentrations

Constituents detected in ground water at site will not impact X

existing potable water wells in vicinity

Exposure Pathways and Parameters:

Future residential well development on Pesticide Storage Facility site X

Standard exposure parameters may not be representative of X X

the actual exposed population

Future use of aquifer beneath PSF as drinking water source X

Use of lined channel and grassy areas adjacent to the site as X

recreational areas by children

Modified occupational exposure scenarios are more conservative X

than actual exposure currently described at the site

Intake by all pathways is assumed to be constant over the X

exposure duration

Current and future workers exposed on a daily basis X

Draft F'Ial RI
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TABLE 6-26

REGULATORY AND GUIDANCE CRITERIA FOR GROUNDWATER
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Maximum Exposure Federal Federal Kansas Kansas Kansas Alternate Alternate
Parameter Detected Point Maximum Maximum Maximum Action Notification Kansas Kansas

Concentration Concentration Contaminant Contaminant Contaminant Level d Level d Action Notification
Level b Level Goal b Level' Level d Level 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (rag/L) (mg/L) (mg/L) (mg/L)

Aluminum 0.30 0.44 0.05 - 0.2 S - - 5 -- 0.75 0.087

Arsenic 0.016 0.004 0.05 0 0.05 0.05 ......

Barium 0.13 0.105 2 e 2 e 1 1 ......

Beryllium F 0.005] 0.003 0.004 0.004 -- 0.00013 ......

Chromium 0.014 0.007 0.1 e 0.1 e 0.05 0.05 ......

Manganese [ 0.091 ] 0.057 0.05 s .... 0.05 ......

Nitrate 1 165 (36 as N) f 10 (as N) 10 (as N) 10 (as N) 10 (as N) ......

Thallium F 0.0029] 0.0029 0.002 0.005 - - 0.013 ......

Vanadium 0.027 0.0097 ....... -....

P - Proposed MCL/MCLG S - Secondary MCL Boxed areas indicate exceedence of regulatory or guidance criteria

a - The 95% UCL (or maximum detected concentration if 95 % UCL > maximum concentration) of concentrations detected in ground water samples.
b - Maximum Contaminant Levels and Maximum Contaminant Level Goals (40 CFR 141 Subpart B)
c - Kansas Drinking Water Rules (KAR 28.15), last amended 1 May, 1988.
d - KDHE Memorandum, dated 5 December, 1988; Revised Groundwater Contaminant Cleanup Target Concentrations for Aluminum and Selenium.
e - National Public Drinking Water Rules for 38 Inorganic and Synthetic Organic Chemicals (January, 1991), Phase II Fact Sheet
f - 165 mg/L of nitrate is approximately equivalent to 36 mg/L nitrate as N (because the molecular weight of N1 141 is approximately 22% of the molecular weight of nitrate 1621).
• Effective date 01 - 17-94 (final MCL)

1531.53
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TABLE 6-27

REGULATORY AND GUIDANCE CRITERIA FOR SURFACE WATER
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Maximum FEDERAL AMBIENT WATER QUALITY CRITERIA (mg/L)* KANSAS STATE WATER

Parameter Concentration For the Protection of Aquatic Life: For the Protection of Human Health: QUALITY STANDARDS** c

Detected (consumption of) For the Protection of Aquatic Life:

(mg/L) Acute Chronic Water & Fish Fish only (mg/L)

Aluminum 12 ....

Arsenic, pentavalent 0.0044 T 0.85 ' 0.048 ' 0.0000022 b 0.0000175 b -

Arsenic, trivalent 0.0044T 0.36 0.19 0.0000022 b 0.0000175 b -_

Barium 0.29 .. 1 - - --

Bicarbonate 290 ....

Cadmium 0.0045 0.0039 d 0.0011 d 0.01 ...

Chloride, inorganic 65 0.019 0.011 --.-

Chromium, hexavalent 0.024 T 0.016 0.011 0.05 -- --

Chromium, trivalent 0.024 T 1.7 d 0.21 d 170 3,433 --

Copper 0.013 0.0 1 8 d 0.012d ...d-

Lead : 0.0042 0.082 d 0.0032 d 0.05 --- --

Manganese 0.19 --... 0.05 0.1 --

Sulfate 106 . . ..

Vanadium 0.026 ......

Boxed areas indicate exceedence of regulatory or guidance criteria
a - Insufficient data to develop criteria. Value presented is lowest observed effect level.

b - Human health criteria for carcinogens reported for three risk levels. Value presented in this table is the 10 - 6 risk level.

c - The State of Kansas has incorporated the Federal AWQC for the protection of aquatic life as the State Water Quality Standards by reference.

d - Hardness Dependent Criteria (100 mg/I used).
T - Valence of metal was not established; concentration listed in table is for total metal(s).

Sources: *Quality Criteria for Water - 1986. EPA 440/5-86.001, 1 May, 1987.
**Kansas Water Quality Standards (KAR 28.16.28), 1 May, 1987.

Drft FInal R
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TABLE 6-28

COMPARISON OF CONSTITUENTS DETECTED IN SURFACE AND SUBSURFACE SOIL

SAMPLES TO RCRA SOIL ACTION LEVELS
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Parameter Exposure Point Exposure Point RCRA Soil

Concentration , Concentration' Action Level b

(Surface Soils) (Subsurface Soils)
(mg/kg) (mg/kg) (mg/kg)

alpha-Chlordane 1.6 0.6 0 .5 T

gamma-Chlordane 1.6 - 0.57 0 .5 T

4.4'-DOD -_ 0.085 3

4.4'-DDE 1.8 0.33 2

4,4'-DDT 1 3.9 2

Dieldrin 0.094 0.057 0.04

Endrin aldehyde __c 0.014 20 9

Heptachlor 0.3 0.043 0.2

Heptachlor epoxide __ 0.0054 0.08

Malathion • 0.419 __c NA

Methoxychlor 2.4 0.49 NA

Anthracene - 0.15 NA

Benzo[a]anthracene 0.16 0.32 NA

Benzo[a]pyrene -- 0.26 NA

Benzo[b]fluoranthene __c 0.31 NA

Benzo[k]fluoranthene __C 0.29 NA

Chrysene 0.45 0.33 NA

Dibenzofuran -- 0.065 NA

Indeno[1,2,3-cd]pyrene -- c 0.21 NA

2-Methylnaphthalene -- 0.08 NA

Phenanthrene 0.78 0.37 NA

Arsenic 16 6.4 80

Barium 130 108 d 4.000

Cadmium -- 0.49 40

Chromium 15 9.7 400e

Lead 540 149 500 - 1000 r

Mercury -- 0.13 200

Boxed areas indicate exceedence of guidance criteria
NA Not available

a The 95% UCL (or maximum detected concentration if the 95% UCL > maximum concentration)

of concentrations detected in the site samples.
b RCRA Action Levels - Federal Register, Vol. 55. No. 145, 27 July, 1990. Pages 30798-30884.

Corrective Action for Solid Waste Management Facilities. Proposed Rule.

c Not detected in this medium; therefore, not a chemical of concern in this medium.

d Not selected as a chemical of concern in this medium; constituent failed to pass the concentration

toxicity screen (See Section 6.1.1)
9 Value is for hexavalent chromium.
f Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites. Memorandum

from H. Longest and B. Diamond to EPA Regions. OSWER Directive No. 9355.4-02.

g Value is for endrin
T Value is for total chlordane.

1531.51 
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TABLE 6-29

TOXICITY VALUES FOR CHRONIC NONCARCINOGENIC EFFECTS
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Chronic RfD ta) Confidence Uncertainty
Parameter (mg/kg-day) Level (b) Critical Effect Factor (C) Source
Oral Route:
Chlordane 6.OE-05 low Regional liver hypertrophy in females 1000 IRIS
4.4"-DDD no data
4.4'- DDE no data
4.4"- DDT 5.OE-04 medium Liver lesions 100 IRIS
Dieldrin 5.OE-05 medium Liver lesions 100 IRIS
Endrin aldehyde 3.OE-04 f  medium Mild histological lesions in liver, occasional convulsions 100 IRIS
Heptachlor 5.OE-04 low Liver weight increases (male animals only) 300 IRIS
Heptachlor epoxide 1.3E-05 low Increased liver-to-body weight ratio 1000 IRIS
Malathion 2.OE-02 medium Red blood cell cholinesterase depression 10 IRIS
Methoxychlor 5.OE-03 low Excessive loss of litters 1000 IRIS
Anthracene 3.OE-01 low No observed effects 3000 IRIS
Benzo[a]anthracene no data IRIS
Benzo[a]pyrene no data IRIS
Benzo[b]fluoranthene no data IRIS
Benzo[k]fluoranthene no data IRIS
Chrysene no data IRIS
Dibenzofuran no data IRIS
Indeno[1.2,3-cd]pyrene no data IRIS
2- Methylnaphthalene (e)
Phenanthrene no data IRIS
Aluminum (e) IRIS
Arsenic 3.OE-04 medium Hyperpigmentation. keratosis, vascular complications 3 IRIS
Barium 7.OE-02 medium Increased blood pressure 3 IRIS
Beryllium 5.OE-03 low No adverse effects 100 IRIS
Cadmium 1.OE-03 (food) high Significant proteinuria 10 IRIS

5.OE-04 (water)
Chromium (d) 5.0E-03 low No effects reported 500 IRIS
Copper no data IRIS
Lead no data IRIS
Manganese 1.0E-01 (food) CNS effects I IRIS

5.OE-03 (water)
Mercury pending (3.0E-04) Kidney effects 1000 HEAST
Nitrate 1.6E+00 high Infantile methemoglobinemia I IRIS
Thallium 8.OE-05 low Alopecia, lacrimation. and exophthalmos 3000 IRIS
Vanadium pending (7.0E-03) None observed 100 HEAST
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TABLE 6-29

TOXICITY VALUES FOR CHRONIC NONCARCINOGENIC EFFECTS
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Chronic RID 'a' Confidence Uncertainty
Parameter (mg/kg-day) Level (b) Critical Effect Factor (C) Source
Inhalation Route:
Chlordane pending IRIS
4,4"-DDD no data
4.4"-DDE no data
44- DDT no data IRIS
Dieldrin no data IRIS
Endrin aldehyde no data
Heptachlor no data
Heptachlor epoxide no data
Malathion pending IRIS
Methoxychlor no data
Anthracene no data IRIS
Benzo[ajanthracene no data IRIS
Benzo[a]pyrene no data IRIS
Benzojb]fluoranthene no data IRIS
Benzojk]fluoranthene no data IRIS
Chrysene no data IRIS
Dibenzofuran pending IRIS
Indeno[1.2,3-cd]pyrene no data IRIS
2-Methylnaphthalene (e)
Phenanthrene no data IRIS
Aluminum (e)
Arsenic no data IRIS
Barium pending (1.4E-04) Fetotoxicity 1000 HEAST
Beryllium no data IRIS
Cadmium pending IRIS
Chromium (d) pending IRIS
Copper no data IRIS
Lead no data IRIS
Manganese tIE-04 medium Increased prevalence of respiratory symptoms and 300 IRIS

psychomotor disturbances
Mercury 8.6E-05 HEAST
Vanadium no data IRIS
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TABLE 6-29

TOXICITY VALUES FOR CHRONIC NONCARCINOGENIC EFFECTS
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Chronic RfD a Confidence Uncertainty
Parameter (mg/kg-day) Level (b) Critical Effect Factor (cM Source

(Values in parentheses are from HEAST, and are used in the absence of a current IRIS value)
Withdrawn - Withdrawn (from IRIS) as a result of further review
Pending - Under review by an EPA work group

(a) Inhalation RfCs are converted to RfDs using the following equation:
RfC (mg/n 3 ) * 20 m3 /day * 1/70 kg = RfD (mg/kg-day)

(b) Confidence Level (i.e.. high, medium, or low) as reported in IRIS
(c) Uncertainty Factors (UF) are assigned by USEPA in multiples of 10 based on the following limitations in the database used to develop

the RfC/RfD:
A - Animal to human extrapolation (UF of 10) S - Extrapolation from a subchronic NOAEL instead of a chronic NOAEL (UF of 10)
H - Variations in human sensitivity (UF of 10) L - Extrapolation from a LOAEL to a NOAEL (UF of 10)

(d) Value is for hexavalent chromium
(e) IRIS or HEAST listing not available for this chemical
(f) Value is for endrin

Source: IRIS = Integrated Risk Information System (10/92)
HEAST = Health Effects Assessment Summary Tables (FY-1992 Annual)
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TABLE 6-30

TOXICITY VALUES FOR POTENTIAL CARCINOGENIC EFFECTS
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Slope Factor (Weight of Evidence
Parameter (L-day/mg) Classification (d) Type of Cancer Source
Oral Route:
Chlordane 1.3E+00 B2 Liver tumors IRIS4,4'- DDD 2.4E-01 B2 Lung, liver, and thyroid tumors in rodents IRIS
4,4'- DDE 3.4E-01 B2 Liver tumors, liver cancer, and thyroid tumors IR IS
4,4'- DDT 3.4E-01 B2 Liver tumors IRIS
Dieldrin 1.6E+01 B2 Liver cancer IRIS
Endrin aldehyde no data D
Heptachlor 4.5E+00 B2 Liver tumors IRIS
Heptachlor epoxide 9.1E+00 B2 Liver cancer IRIS
Malathion no data
Methoxychlor no data D IRIS
Anthracene no data D IRIS
Benzo[a]anthracene 1.1E+00 * B2 Tumors in mice via various routes IRIS
Benzo[a]pyrene 7.3E+00 B2 Carcinogenic by various routes IRIS
Benzo[b]fluoranthene 1.OE+00 * B2 Tumors in mice via various routes IRIS
Benzo[k]fluoranthene 4.8E-01 * B2 Tumors in mice via various routes, bacterial mutagen IRIS
Clirysene 2.9E-02 * B2 Malignant lymphoma, skin cancers, in mice IRIS
Dibenzofuran no data D IRIS
Indeno[1,2,3-cd]pyrene 1.7E+00 * B2 Tumors, postive bacterial gene mutations IRIS
2-Methylnaphthalene (b)
Phenanthrene no data D IRIS
Aluminum (b)
Arsenic 1.8E+00 A Skin cancer EPA
Barium no data IRIS
Beryllium 4.3E+00 B2 Lung cancer in rats/monkeysvia inhalation IRIS
Cadmium no data B2 Carcinogenic in mice by varoius routes IRIS
Chromium (c) no data IRIS
Copper no data D IRIS
Lead no data B2 Renal tumors, affects gene expresion IRIS
Manganese no data D IRIS
Mercury no data D IRIS
Nitrates no data D IRIS
Thallium no data D IRIS
Vanadium no data IRIS
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TABLE 6-30

TOXICITY VALUES FOR POTENTIAL CARCINOGENIC EFFECTS
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Slope Factor a Weight of Evidence
Parameter (kg-day/mg) Classification (d) Type of Cancer Source
Inhalation Route:
Chlordane 1.3E+00 B2 Liver tumors IRIS
4,4'- DDD no data IRIS
4,4'- DDE no data IRIS
4,4'- DDT 3.4E-01 B2 Liver tumors IRIS
Dieldrin 1.6E+01 B2 Liver cancer IRIS
Endrin aldehyde no data
Heptachlor 4.6E+00 B2 Liver tumors IRIS
Heptachlor epoxide 9.]E+00 B2 Liver cancer IRIS
Malathion no data
Methoxychlor no data IRIS
Anthracene no data D IRIS
Benzo[a]anthracene no data B2 Tumors in mice via various routes IRIS
Benzo[a]pyrene no data B2 Carcinogenic by various routes IRIS
Benzo[b]fluoranthene no data B2 Tumors in mice via various routes IRIS
Benzo[k]fluoranthene no data B2 Tumors in mice via various routes, bacterial mutagen IRIS
Chrysene no data B2 Malignant lymphoma, skin cancers, in mice IRIS
Dibenzofuran no data D IRIS
Indeno[1,2,3-cd]pyrene no data B2 Tumors, poitive bacterial gene mutations IRIS
2- Methylnaphthalene (b)
Phenanthrene no data D IRIS
Aluminum (b)
Arsenic 1.5E+01 A Lung cancer IRIS
Barium no data IRIS
Beryllium 8.4E+00 B2 Lung cancer in rats/monkeys (inh) IRIS
Cadmium 6.IE+00 B2 Carcinogenic in mice by various routes IRIS
Chromium (c) 4.1E+01 A Lung cancer IRIS
Copper no data D IRIS
Lead no data B2 Renal tumors, affects gene expresson IRIS
Manganese no data D IRIS
Mercury no data D IRIS
Nitrates no data D IRIS
Thallium no data D IRIS
Vanadium no data IRIS
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TABLE 6-30

TOXICITY VALUES FOR POTENTIAL CARCINOGENIC EFFECTS
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Slope Factor (a) Weight of Evidence
Parameter (kg-day/mg) Classification (d) Type of Cancer Source

NOTES:

No Data - No value listed in reference
(Values listed in parentheses are from HEAST, and are used in the absence of current IRIS values)
* CSF generated using toxicity equivalency factors, based on benzo[alpyrene toxicity (see text)
(a) Slope factors provided in terms of unit risk are converted prior to input on this table as follows:

for oral route: UNIT RISK (L/ug) * 1,000 ug/mg * day/2 L * 70 kg = CSF (kg-day/mg)
for inhalation route: UNIT RISK (m 3/ug) * 1,000 ug/mg * day/20 m3 * 70 kg = CSF (kg-day/mg)

(b) IRIS or HEAST listing not available for this chemical
(c) Value is for hexavalent chromium
(d) Weight of Evidence Classification:

A - Human Carcinogen C - Possible human carcinogen
BI - Probable human carcinogen; limited human data available D - Not classifiable as to human carcinogenicity
B2 - Probable human carcinogen; inadequate or no evidence in humans

Source: IRIS = Integrated Risk Information System (11/91)
HEAST = Health Effects Assessment Summary Tables (FY- 1992 Annual)

EPA = Memorandum to Assistant Administrators. Recommended Agency Policy on the Carcinogenicity Risk Associated with the
Ingestion of Inorganic Arsenic. USEPA, Office of the Administrator, Washington, D.C. June 21, 1988.
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TABLE 6-31

SUMMARY OF NONCARCINOGENIC RISI. CURRENT AND FUTUE
PESTICIDE STORAGE FACIUTY

Fort Rgey. Kansas

Surface So Subsurface Soil Ground Water Suface Water Sediment Totab for
Receptors Exposures Exposures Expsures Exposures Exposures Each Recepto

ln.stion Inhalation Dermal Ingestion Inhalation Dermal Ingestion Inhalation Dermal Dermal Ingestion Dermal (a)

Curret Pqluiation:

on-site worker 0.02 <0.01 9 .2 NA NA NA NA NA NA <0.01 <0.01 <0.01 9.2

landscaper <0.01 <0.01 0.01 <0.01 <0.01 0.02 NA NA NA NA NA NA 0.03

utility worker <0.01 <0.01 0.04 <0.01 <0.01 0.02 NA NA NA NA NA NA 0.00

trespassing child 0.01 <0.01 0.66 0.01 <0.01 0.87 NA NA NA <0.01 <0.01 0.25 F 1.1

Future Population:

(off-site) residential adult NA NA NA NA NA NA 2 NA* <0.01 NA NA NA 2.2

(off-site) residential child NA NA NA NA NA NA 1 NA* 0.01 NA NA NA 10

on-site worker 0.06 <0.01 NA NA NA NA NA NA <0.01 <0.01 0.02 33

landscaper <0.01 <0.01 0.13 <0.01 <0.01 0.1 NA NA NA NA NA NA 0.23

utility worker <0.01 <0.01 0.15 <0.01 <0.01 0.07 NA NA NA NA NA NA 0.22

construction worker 0.26 <0.01 18 0.12 <0.01 7.3 NA NA NA NA NA NA 24

tresassi child 0.03 <0.01 T 1.977 0.01 <0.01 0.87 NA NA NA <0.01 <0.01 0.25 2.2

- - Inhalaton toxicity values are not available for the constituents of concern in this medium; therefore, the risk cannot be quantified.
NA - Not applicable: pathway not evaluated.
NA* - Pathway was considered, but there were no constituents of concern that could cordribute a potential risk via this pathway.
(a) - The risk contibuted from subsurface soil exposures to the on-site worker, the randscaper, or the treepassing child will only occur If subsurface soils are exposed during intusive activiies and the exposed soil

generates fugitive dust Therefore, the risk contributed from subsurface soil exposures are not summed with the risk for surface soils exposures to arrive at the total risk for these three receptors. Rather, the respective risks
via each pathway were compared and the greater risk was Included in the total risk for each receptor. Risks for receptors having "routine" contact with both surface and subsurface soils do sum the exposures for both media.

(b) - The potential risks due to off-site residential users of on-site ground water is evaluated for potable water use. Residential risks due to other media of concern at the site are evaluated and Included in Appendix P
for comparison purposes. and are not included as RME for the baseline risk assessment

Boxed values indicate an exceedance of acceptable risk leveis.
Drdt FknW FA

PSF-July 19,1993
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TABLE 0-31

SUMMANRY OF NONCARCINOGENIC RISKS, CURRENT AND FUTURE

PESTICIDE STORAGE FACILITY
Fort Riley. Kams

E Espo assumpfm m ued In calcukb rig sk b:

ational r on-afteworker utility workr

(soil ingestion) (soil Inhalation) (dermal-soil) (surfacewater (ingestion of (sediments - (soil ingestion) (soil Inhalation) (dermal-soll)

dermal) sediments) demal) _

Fraction from source (%) 7 8 1 1 00 C. --... 100 -- 100 ....

Ingestion Rate of soil (ro/day) 501 -...... 480' -- 4801 --...

Inhalation Rate (m
3 hr) -- 2.51 .......... 2.51 --

Surface Ara (CM
2 ) .... 3.600 6.1701 -1- 1 -... 3.600

Soil to Skin Adherence Factor (rglcm
2) . ... 1k. .. 1k . .. k

Exposure Frequency (days/year) 250c 250c 250c 0 .3 d/ 2  0 .3 d/ 2  0 .3 d/ 2  0 .3 d/ 1 12 h 0 .3 d/ 1 .12 h 0 .3 d/ 1 .12 h

Exposure T-e (hr /day) -6 .25c8€ 6 .2 5 c / 8c 8 d,1 0.1 8 d.f -- s d%

Exposure Duration (yews) 25' 25' 25' 25' 25' 25' 25' 25' 25'

Body Weight (kg) 70 f 70' 70' 70' 70' 70' 701 70' 701

Averaging Time (days) 9.125' 9.125' 9125' 9125' 9 f125' 9,125 ' 9125251 9.125'

lindscmpe worker (futur!) costuctionwmotk

(soil ingestion) (soil inhalation) (dermal-soil) (soil ingestion) (soil inhalation) (dermal-soll)

Fraction from source (%) 12.5 -.... 1 00 r --...

Ingestion Rate of soil (rg/day) 480 ... 480' 2....

Inhalation Rate (m
3frw) 2.51 2.51

Surface Area (cm
2) ... 3,6W J 36W 1

Soil to Skin Adherence Factor (mg/Cm
2) I- /a1 i 

20 20 1 i

Exposure Frequency (days/year) 2 d/ag, 2 d.e/ 8 g, 2 d./, . 120' 120' 120'

Exposurd Tinr (hrs/day) -- 16 1 a1 81 81

Exposure Duration (years) 25' 25' 25' 1 1 1 1

Body Weight :(kg) 70' 70' 70' 70' 70' 701

Averaging Time (days) 9,125' 9125' 9,125' 365' 365' 365'

(b) - When two values ore listed in a single coll the first value represents curret exposure, while the second value represents possble futuro exposure.

(c) - DEH, 1993c
(d) - DEH.1992a
(e) - DEH. 1993d
(I -USEPA. 1991
(g) - DOC. 1993
(h) - DEH. 1993n: DEH. 1993o
(i) - Riley County Extension Service, 1992
G) - USEPA. 1989b
(k) - USEPA. 1992
(I) - DEH. 19931; DEN. 1993m Draft Fna FV

PSF-July 19. 193
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TABLE 6-31

SUMMAARY OF NONCARCINOGENIC RISKS. CURRENT AND FLUUE
PESTICIDE STORAGE FACILITY

Fort Riey. Kansas

resideial rg trs (groundwater (groundwater (soil ingestion) (soilinhalation) (dermal-sol) (eurface water OIngestion of (sedimnts -

Ingestion) dermal) dermal) sediments) dermal)

Fraction from source(% 1001 - 100 --- -100 -

Ingestion Rat (mg/day or Lday) -Adult 2 m -- -- -- -- -- --

ingestion Rate (mrgldayor Lday) -Child 2""' -- 200' m---- 200" m-

Inhalation Rate (m3Maly) 0.- --- - - --

Surface Aea(cm)- Adult -- 19,400" n-- -- --

Surface Area (cm 2) - Child -- 8,6800 n-- 5,025"n 4,490" n 4,490"n

soil to Ski AhrceFtOr (RWgCm2) a-- -- 0- --

Exposure Frequency (days/yeaw) - Adult 350 m 350 m-- ---------

ExposureFrequency (dayslyaw) - Chil 3 5 0 m 5' 7 PA7p.q 7  7 p~q 70 70 70

Exposure TkimQs/day) - Adult -- 0.20 -- --

Exposure Tmne fsMay) - Child -- 0.20 - 2 .6 p-q 8q 2.60 2.80 2.60

Exposre Duration (years)- Adult 30m 30 m-- --

ExposwurDuation (yeas) -Chald a m 6 m 6 m am rm 6"M'nM

Body Weght (kg) -Adult 7 0 m 70m -- -- --

Body Weight (kg) -Child 15  m 15  m 15  m 15 m 15 I n15 5

Aveaging Tre (days) -Adult 10951 10 ,9 5 0 m" --------

Averaging Time (days) -Child 2.19go m 2,190 'n 2 190 m 2 9n' 2.1  90m 2,190 m 2 190 m 219m

(i)-USEPA, 1991
)(n) - USEPA. 1989b

(o) - USEPA. 1992
(p) - UISEPA. 1 989a
(q) - USEPA.1993a

Dmft Fina FN

PSF-July 19. 1993
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TABLE 6-32

SUMMARY OF CARCINOGENIC RISKS, CURRENT AND FUTURE
PESTICIDE STORAGE FACIUTY

Fort Riley, Kansas

Surface Soil Subsurface Soil Ground Water Surface Water Sediment Totals for
Receptors Exposures Exposures Exposures Exposures Exposures Each Recepto

Ingestion Inhalation Dermal Ingestion Inhalation Dermal Ingestion Inhalation Dermal Dermal Ingestion Dermal (a)

Current Population:

on-site worker l.4x10e I.Ix,0-7  i 3oiZ NA NA NA NA NA NA 1.6xiO-' 1 . 1X10
-
e 3.6x1o-7 8x1°-0

landscaper 1.8x0- 8  
1.5x10-1 0 

tl.1xtO 3.lx10-e 1.1sxlO- 1 .x NA NA NA NA NA NA 2xf0 - s

utility worker 7.3x1O-e 2.2x1010 F 4 4 1 0 - 3 .7x 10 -8  
1.3x10 - 10  

2 3 0 e NA NA NA NA NA NA 7x10-s

Future Population:

(off-site) residential adult b NA NA NA NA NA NA NA* 4.3 x 10 - 7  
NA NA NA 2 x 10-

on-site worker 6.3x10-e 1.8x0- 7  
37x10 NA NA NA NA NA NA .lxle0- 7.5xl0-8 2  e 4x10-

landscaper 2.4x10- 7  
7.4x10-1 0  2xioI 1.3x10 - 7  4.3x110 e NA NA NA NA NA NA ilx0-0- 5

utility worker 2.7x10- 7  8.4x10-° 1..4x10 -  
4.9x10 1 °  

. NA NA NA NA NA NA 2xl0-
construction worker 1.2x10-e 3.6x10-9 r 7x10- 5  

5.9x10
- 7  

2.x10 -  3x NA NA NA NA NA NA Ix10-4

- - Inhalation toxicity values are not available for the constituents of concern in this medium; therefore, the risk cannot be quantified.
NA - Not applicable; pathway not evaluated.
NA* - Pathway was considered, but there were no constituents of concem that could contribute a potential risk via this pathway.
(a) - The risk contributed from subsurface soil exposures to the on-site worker or the landscaper will only occur if subsurface soils are exposed during intrusive activities and the exposed soil generates fugitive dust.

Therefore, the risk contributed from subsurface soil is not summed with the risk for surface soil exposures to arrive at the total risk for these two receptors. Rather, the respective risks via each pathway were
compared, and the greater risk was included in the total risk for each receptor. Respective risks for receptors having contact withsurface and subsurface soils (utility & construction workers) are summed to yield
the total risk.

(b) - The potential risks due to off-site residential users of on-site ground water is evaluated for potable use. Residential risks due to other media of concern at the site are evaluated and included in Appendix P
for comparison purposes, and are not included as RME in the baseline risk assessment.

Double boxed values indicate an exceedance of acceptable carcinogenic risk (cancer risk > 1 x 0-4); single boxed values indicate carcinogenic risk within the acceptable risk range (1 x 10 - 6 to 1 X 10-).

1531.53 Dec 1993 Page 1 of 3



TABLE 0-32

SUMMARY OF CARCINOGENC RISKS. CURRENT AND FUTURE
PESTICIDE STORAGE FACIUTY

Fort Riley, Kanma

Exposure assumpdors used In calculating risk b:

occuptional rece on-site worker 
utility worker

(soil Ingestion) (soil inhalation) (dermal-soil) (surface water (ingestion of (sediments - (soil Ingestion) (soil Inhalation) (dermal-soll)

derral) sediments) dermal)

Frction from source(%) 7 / 100 - -.... 100 -- 100 ....

Ingestion Rate of soil (mg/day) 50 480 4801------
2.5w --

Inhalation Rate (m
3/"'l -- 2-51 

2...510

Surface Area (cm
2) .... 3, 01 6170

1  -9- I,,000 I1....

Soil to Sidn Adherence Factor (mg/cm) -- I k.. 1 k .I k

Exposure Frequency (days/year) 250c 250 2
50  

0 .3 d/ 2  0 3 d/ 2  0 .3 d1 2  0 .3 ad 1.12 h 0 .3 ad 1.12" 0 .3 d/ 1.12h

Exposure Time (rs/day) .25 c 2 5 c 8 C 2d.8 8 d
f  25 d. 25

Exposure Duration (years) 25' 25' 25' 251 25f 25f 25f 25' 25

Body' Weight (kg) 70' 70' 701 701 701 70' 70
f  70 70'

Averaging Time (days) 25.550' 25,550 25.550' 25,550 25.550 25.550' 25,550 
f  25,550 25,550'

landscape worker future construction worker

(soil ingestion) (soil inhalation) (dermal-soil) (soil ingestion) (soil inhalation) (dermal-soil)

Fraction from source(%) 12.5 --... 
100 ..

Ingestion Rate of soil (mg/day) 480 f_ _ _ 480 _ --

inhalation Rate- (m/h) -- 2.51 -- 2.51 -0

Surface Area (cm2) .... 3, - - -- 30

Soil to Slin Adherence Factor (mg/cm) .... 1 k -

Exposure Frequency (days/year) 2 d.@ I 8 9' 2 41.0 18 2 / 120' 120' 120

Exposure Time (hrs/day) -- iS 1 -- 81 8

Exposure Duration (years) 25' 25' 25' 1I 1 1 1

Body Weight (kg) 70' 70' 70' 70 f 70' 70,

Averaging Time (days) 25,550' 25.550' 25.550w 25,550 
f  25,550 

f  25,550 
f

(b) - When two values are listed in a single cell, the first value represents current site expeoura. while the second represent possible future exposure.

(c) - DEH. 1993c
(d) - DEH. 1992a
(a) - DEH. 1993d
(f) - USEPA. 1991
(g) - DOC, 1999
(h) - DEH. I193n; DEH. 1999o
(i) - Riley County Extension Service. 1992

0) - USEPA. 1969b
(k) - LSEPA. 1992 

Drafl F R

p1) - DEH. 19QWI: DEH. 1903m 
PSF-Jiy 19. 19913

1531.51 
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TABLE 0-32

SUMMARY OF CARCINOGENC RISKS. CURRENT AND FUTURE
PESTICIDE STORAGE FACIUTY

Fort Riley, Kanras

Exposure asumions used In ,a ticang isk b:

residential m (groundwater (groundwater

Ingestion) dermal)

Fraction from source o(%) 0m --

Ingestion Pate (rg/day or L/day) - Adult 2m --

Inhalation Rate (m
3lday) --

Surface Area (cm
2) - Adult __ 19.400 n

Soil to Skin Adherence Factor (mg/cm2) -- - -

Exposure Frequency (daystyear) - Adult 350 m 350"'

Exposure Time (hrs/day) - Adult _ _ 0.20

Exposure Duration (yearn) - Adult 30m 30 m

BodV Weight (kg) - Adult 7 0 m 7 0 m

Averaging Time (days) - Adult 25,550 m 25,550m

(m) - USEPA, 1991
(n) - LSEPA. 1969b

(o) - USEPA, 1992

Draft Rn F
PSF-Juy 19, 13

1531.51 
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TABLE 6-33

SUMMARY OF NONCARCINOGENIC RISKS DUE TO BACKGROUND, CURRENT AND FUTURE
PESTICIDE STORAGE FACIUTY

Fort Riley, Kansas

Surface Soil Subsurface Soil Ground Water Surface Water Sediment Totals for
Receptors Exposures Exposures Exposures Exposures Exposures Each Receptor

Ingestion Inhalation Dermal Ingestion Inhalation Dermal Ingestion Inhalation Dermal Dermal Ingestion Dermal (a)

Current Population:

on-site worker <0.01 <0.01 2.5 NA NA NA NA NA NA <0.01 <0.01 <0.01 2.5

landscaper <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA <0.06

utility worker <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NA NA NA NA NA NA <0.06

trespassing child <0.01 <0.01 0.2 NA NA NA NA NA NA <0.01 <0.01 0.17 0.4

Future Population:

(off-site) residential adult b NA NA NA NA NA NA 0.37 NA* <0.01 NA NA NA 0.37

(off-site) residential child b NA NA NA NA NA NA . NA* <0.01 NA NA NA 1.6

on-site worker 0.01 <0.01 3.2 NA NA NA NA NA NA <0.01 <0.01 0.02 . 32

landscaper <0.01 <0.01 0.01 <0.01 <0.01 0.01 NA NA NA NA NA NA 0.02

utility worker <0.01 <0.01 0.01 <0.01 <0.01 0.01 NA NA NA NA NA NA 0.02

construction worker 0.03 <0.01 1.5 0.02 <0.01 1.04 NA NA NA NA NA NA 2.6

trespassing child <0.01 <0.01 0.2 NA NA NA NA NA NA <0.01 <0.01 0.17 0.4

NA - Not applicable: pathway not evaluated.
NA* - Pathway was considered, but there were no constituents of concern that could contribute a potential risk via this pathway.
(a) - The risk contributed from subsurface soil exposures to the trespassing child, the landscaper, and the on -site worker will only occur if subsurface soils are exposed during intrusive activities and the exposed soil generates fugitive

dust. Therefore, the risk contributed from subsurface soil is not summed with the risk for surface soil exposures to arrive at the total risk for these three receptors. IRather, the respective risks via each pathway were compared
and the greater risk was included in the total risk for each receptor. Respective risks for receptors having contact with both surface and subsurface soils (utility & construction workers) are summed to yield the total risk.

(b) - The potential risks due to off-site residential users of on-site ground water are evaluated in the unlikely event of future potable water use. Residential risks due to other media of concenr at the site are evalauated and included in
Appendix P for comparison purposes, and are not included as RME in the baseline risk assessment.

Boxed values indicate an exceedance of acceptable risk levels.

1531.53 Dec 1993 Page I of 2



TABLE 6-33

SUMMARY OF NONCARCINOGENIC FISKS DUE TO BACKGROUND, CURRENT AND FUTURE
PESTICIDE STORAGE FACIUTY

Fort Riley, Kansas

Surface Soil Subsurface Soil Ground Water Surface Water Sediment Totals for
Receptors Exposures Exposures Exposures Exposures Exposures Each Receptor

Ingestion Inhalation Dermal Ingestion Inhalation Dermal Ingestion Inhalation Dermal Dermal Ingestion Dermal (a)

Current Population:

on-site worker 5.9x 10-7 6.7x 10-8 33x10 NA NA NA NA NA NA 1.4.x10- 9  8.0x 0-9 2.6x10-7 IL3x 10-

landscaper 7.3 x 10-9 8.9x 0- 11 4.4x10- 7  
4.1 x10 - 9  

7.6x 0 -11 2.5x 10- 7  NA NA NA NA NA NA 4x 10- 7

utility worker 8.7 x 10
- 9  

1.1 x 10
-
1

0 
5.2 x 10

- 7  
4.9x 10

- 9 
9.2x 10l

-  
3 x 10

- 7  
NA NA NA NA NA NA 8 x 10

- 7

Future Population:

(off-site) residential adult b NA NA NA NA NA NA l0x 10 NA* 2.0 x 10- 7  NA NA NA [1 x 10- 4 }

on-site worker 7.6x10-7 9.0x0-s 44x 10- NA NA NA NA NA NA 9.9x 10-9 5.2x10-e 1 7x 10-S x

landscaper 2.8x 10 -e 3.6x10-10 t7x10-ej 1.6xlo - e 3.1x10 - 10 1.0x 10
-

6 NA NA NA NA NA NA F-2x t0 -

utility worker 3.2x 10-8 4.1 x 10-10 1. 9x 1 0
- e] 1.8x10-8 3.5x10-101 1.1 x 1 0 -Se NA NA NA NA NA NA 3 x 10 - s

construction worker 1.4x10 - 7  1.7x W-[ 83x 10 -6 8.1x10- 1.5x 10-9 4.9x 0-6 NA NA NA NA NA NA lx10-

NA - Not applicable; pathway not evaluated.
NA* - Pathway was considered, but there were no constituents of concern that could contribute a potential risk via this pathway.
(a) - The risk contributed from subsurface soil exposures to the trespassing child, the landscaper, and the on-site worker will only occur if subsurface soils are exposed during intrusive activities and the exposed soil generates fugitive

dust. Therefore, the risk contributed from subsurface soil is not summed with the risk for surface soil exposures to arrive at the total risk for these three receptors. Rather, the respective risks via each pathway were compared
and the greater risk was included in the total risk for each receptor. Respective risks for receptors having contact with both surface and subsurface soils (utility & construction workers) are summed to yield the total risk.

(b) - The potential risks due to off-site residential users of on-site ground water are evaluated in the unlikely event of future potable water use. Residential risks due to other media of concenr at the site are evalauated and included in
Appendix P for comparison purposes, and are not included as RME in the baseline risk assessment.

Double boxed values indicate an exceedance of acceptable risk levels (cancer risk > 1 x 10 - ) ; single boxed values indicate carcinogenic risk within theacceptable risk range (1 x 10-Sto 1 x 10-4 ) .

Exposure parameters used in developing background risks are included in Tables 6-31 and 6-32

1531.53 Dec 1993 Page 2 of 2



TABLE 6-34

ENDANGERED AND THREATENED SPECIES
(AND ASSOCIATED HABITATS) COMMON TO FORT RILEY AREA

PESTICIDE STORAGE FACILITY
Fort Riley, Kansas

SPECIES HABITAT

Piping Plover Open unvegetated beach or sandbar

Least Tern Sparsely vegetated sandbars in a wide channel with good visibility

Bald Eagle Near water bodies (rivers, lakes, etc.) utilizing riparian forest

Peregrine Falcon Large river or waterfowl management areas, cropland, meadows
and prairies, river bottoms, marshes, and lakes

Whooping Crane Wetland, riverine base sandbars, shallow water, slow river flow

Eskimo Curlew Wet meadows, fields, pastures, drier parts of salt and brackish
marshes

Western Prairie Fringed Orchid Tallgrass prairie and sedge meadow (fire adapted)

Prairie Mole Cricket* Tallgrass prairie, ungrazed or unmowed native tallgrass with
silt-sandy loam soils

Regal Fritillary Butterfly* Prairie meadows (wet), moist tallgrass prairie, virgin grassland
where violets act as host plants

Sturgeon Chub* Areas of shallow strong currents and gravel bottoms, turbulent
areas where shallow water flows across sandbars

Texas Horned Lizard* Dry-flat areas with sandy, loamy, or rocky surfaces with little
vegetation

Loggerhead Shrike* Grassland or shrubby fields with scattered woody vegetation for

perching and nesting

White-faced Ibis* Small ponds with stands of cattail or bulrush

Western Snowy Plover* Unvegetated riverine

Eastern Spotted Skunk* Open level cultivated farmland, upland sites with preference for
fallen logs and brushpiles

Topeka Shiner* Turbulent areas in rivers where shallow water flows across sand bars

American Burying Beetle Tallgrass prairie, ungrazed or unmowed native tallgrass with
silt-sandy loam soils

Black Tern* Wetland areas

Henslow's Sparrow* Native grassland with few trees

Hairy False Mallow* Rocky outcrops and dry areas in prairies

Source: Fort Riley, 1992
Underlined species are known to occur on Fort Riley.
* Candidate species for endangered and threatened status.

1531.53

Dec 1993



TABLE 6-35
NOAA CRITERIA FOR SEDIMENTS

PESTICIDE STORAGE FACILITY AREA
Fort Riley, Kansas

Chemical Maximum ER-L ER-M Overall Apparent Degree of

Detected Concentration Concentration Effects Threshold Confidence

Concentration
PESTICIDES (ug/kg):
Chlordane 67 0.5 6 2 Low / Low

DDD 100 2 20 NSD Moderate / Low

DDE F 280= 2 15 NSD Low /Low

DDT 480 1 7 6 Low /Low

Dieldrin Ii56 0.02 8 No Low / Low

SEMI-VOLATILES (,jg/kg):
Benzo[a]anthracene 160 230 1600 550 Low/Moderate

Chrysene 240 400 2800 900 Moderate/Moderate

Phenanthrene 360 225 1380 260 Moderate/Moderate

METALS (mg/kg):
Arsenic 3.8 33 85 50 Low/Moderate

Barium 150 NA NA NA NA

Cadmium 3.3 5 9 5 High/High

Chromium 25 80 145 No Moderate/Moderate

Lead 35 110 300 Moderate/High

Mercury 0.15 1.3 1 Moderate/High

NSD - Not sufficient data
NA - Not available
Boxed areas indicate exceedence of guidance value by the maximum detected concentration of the constituent

Source: National Oceanic and Atmospheric Administration, Technical Memorandum, NOS OMA 52, 1990.

1531.51 Draft Final FR
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APPENDIX A

Aa - PESTICIDE MONITORING STUDY, NO.17-44-1356-88,
PESTICIDE RESIDUE SAMPLING IN THE VICINITY OF THE PESTICIDE
STORAGE SITE, FORT RILEY, KANSAS, MAY 1986

Ab - ENTOMOLOGICAL SPECIAL STUDY, NO. 44-015-75/76, MONITORING OF
PESTICIDE CONTAMINATION, FORT RILEY, KANSAS, 23 NOVEMBER 1974
TO 12 AUGUST 1975

Ac - GROUNDWATER CHEMICAL ANALYSES - MULTIPLE COUNTY AREAS
BORDERING THE KANSAS RIVER FROM JUNCTION CITY TO KANSAS CITY

Pesticide Storage Facility
Fort Riley, Kansas

Dec 1993



APPENDIX Aa

PESTICIDE MONITORING 
STUDY, NO. 17-44-1356-88,

PESTICIDE RESIDUE SAMPLING 
IN THE VICINITY OF THE

PESTICIDE STORAGE SITE, 
FORT RILEY, KANSAS, MAY 

1986

Pesticide Storage Facility

Fort Riley, Kansas



u//DEARTSENT OF TH! ARMY

VJ. S. AAMMY=-%mENTAI HY31ENE AGENCY

ABERDEEN PROw'IN. O'C"NO. PARYLASOND 21-4'42 
I

22 April 1988

JMRN1WJl MR? Ccm ,3)er in Chief, LISA Fo-rces CCM-andt AimLN: MD Fpr-t

Mcphemrofl, GA 30330-6000

SL3JCT: est.cid!e lionitcring Nt.y1o. 1744-13 -M8 Festic.ice Residue

SheviciiIty of a Pestio-ide St=P-ge S4t", --ort Riley, Yansas, V'ay

1. R7Y Le.terInstallation -rersc'Y~ei Sexr'/±OS Center. 7?ortt Riley, 13

V'Arch 193, Ruest !or port for ;?7alyzin- So il sa~rples f the*

V~i:nitYof P ---- ~e Storage 514's.

2. F7?S.TIst,,Ay Was perforn to fuli ii a reqj.reterVt !-- i.;g a

penT-it to rort, Riley u.de~r Paxt B of "--e FescU~ce CCr-Servat~i-f arnd Re--ve--i Art

a. Ti-is stLudy w~as reqiest~ tostsyasaer latory reqiire.-eflt to

d~a-crstrate that scil in the vic!L,.±ty o! the peStCi~e storage facility is -.-t

onta.ftiated with pesticides or, if it is, to develop an installation

resora~onplan for clean-up of pesticide cont&wiflatioflb

b. Techn--ical irnstructions, ard sa.'-pl!in r'a*%eri&4 .s were provided t.o M-.

Charles Marris, :-,virrrej~tal s-Co .-lnA' 0, M~, Fort Filey by Dr. Josep~h

vo.ge-.ts, Jr., Pest Xanagernent and Pesticide Moitoing Division., this Agency.

c. A total of8 SLX soil samples was collected. All se'rplinq was c-rclucted

by K-. Ch-arles Fprris ,iro~na Coordinat.t, drn teprod -2

may 1986.

d. Results of this study were transmYitted teleplonicallY to Xr. Cha&.-er

farris on 29 Septer-ber 1986. This report was prepared to provide docvn-antaticn

for a~n irstallat"ofl review to identify anrd delineate sites fcr inclusion on the

NatIfl~ prir'tea List for Uncn-tolled Haza-rdus Wat* Sites d-Iscussed in

telephone convarsation of 7 April 1988 betweenf Dr.JWosePh Vorgettst Jr. V: M.

Charles Faxis.

[ O strib u *to n l lim ite d to U S G e ri f t g r i S o n ly ;

protectionl of privileged inforrration evaluatinlg another

cz--ard Apr 88. PRequests for this dci=n*-t mav.t be

r~eferr'ed to Co~rrmafder in Chief, uSA Foc-es CaTrM, A'LIfN:

~~ FG22D, Fort M'cPhexson, Gk 30330-6000

D- 1 DrRCIC WMxrCE-estroy by any rrethcd that will

U /AY~ggj~ prevent disclosure of contents or rescltruction of

Uthec~~tt



t

S~EJ':Fe6&±C4,4e m.Znitcrlr. Study NO- 14-35-68,Petc 1eiU

in the i ty c! a Site, tc~ For'. Riley, Karsai, Xay

a. %R 40-5, 1 June 1985, Pzeventive Md.iciflB.

b. Ccx)de of Fer_4x1 Reg%;a:±cns, 40, ?:^'el-ti- o! Env'r~~et ?aaph

261.33() fl

Chief, Pest Pa.ageet ard
Pesticide Mcnitorirng Divisicn.

C-LC, Fcoccom, Anfl: FCZN (2 cya)
7.t Ril1ey (2 cys)

%--I .dr DKAC, Ft RieY, A'fLV: MM Svr- (2 cys)
CA-r, 1:t.k~ Fid Sr::% )AtVj FAM'C
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Sa--2!rg n the '.'-n ,ty of a Pes .c , - €forage Site, "- , a y
1 36 L K

T~~~~2~ 0. 1~T S3'( D.I t (SI i 1 -3 S Sm I-r FOR AUALys:S

Fi-D SA . N0. 1 2 3
L'SA.q4.A NO. 6W0 6111 6112

c (Aeta) ND ,D NID-2HC (Beta ) ND D ND
HC (Delta) ND SD ND

Cp'-DDD N" D ND

Pp' -C-C 0.42 0.42 ND
o, p - Dr hrD ND ND

p,p'--CE 0.56 0.78 ND
o, p- 0.42 0.86 ND
p,p'-DZT 2.04 3.01 ND
aidcrin ND ND ND
dieldrin 0.23 0.04 ND
c hI or-an e NO ND .Dchkcr a.ze meab

total ccnstituent.s 4.35 3.30 ND
hept.ach.r ND ND ND
heptachlcr ecxe ND ND ND
c is-ch!or.a.e , ND
tr ns -ch crd.Lne * *ND
oxychlorda~ne ND ND ND
methoxych .or 0.69 0.26 ND
rrdzex ND ND ND
toxaphe-ne ND ND ND
Arocor 1242 ND ND ND
Aroclor 1248 ND ND ND
Aroclor 1254 ND ND ND
Arccior 1260 ND ND ND
chlorpyri~oS ND ND ND
ronnel ND ND ND
diazinion ND ND ND
Methyl parathion ND I'M ND
prathion ND ND ND

rmlathion ND ND ND

HC ND ND ND

TAL ES-.r,: 8.71 8.67 ND

ND: None Cete--ted.
*Included in s-ta.oltes of chlord-ane/total c.stitunts.



EU3JE- C..1 iestO  1 _e ct nC St-Y " c. ;?-44-13 5 6- 98 , pesticide .,es!"e

S:. -linq 1. the Vicinity of a Festic! e Storage Site, For .Ri.GY, KAZ'.S$ May

TABLE (. C...aiSO

SU B.mI ED FOR hN4,LYSb.

4 5 6

FX! D SXV-L=.E N08 6113 6114 6115

E-C ( A l; a) ID N ND

BHC (Beta) ND ND NO

E-H (:eta) ND D ND

I i d - e 
NN O
ND D .D

k,0.20 N D IND
p, P ND ND O

, p' - 0.63 D 0.03
p, ' - V 0.80 ND
op 5.96 NDp' f.D I ND

a cd-ir.n 0.05 NO 0.06
de-Id-'ir NO ND NO

e.-dr-in N NO NO

2.15 D

ta! crxttS NDNO NO

heptachlor D ND

hept-chlor epoxid O ND0.01"
cscrc.dane NO 0.01"

---- O NDND
ordane 0.18 NO NO

r et ,Cxychlcr NOd NOd 4D

trex ND NO NO
toxaphene ND ND ND

Xrocor 1242 ND Nd ND

A-oclor 1248 NO ND ND

Aroclor 1254 ND ND ND

Axcclor 1260 ND Hd- NO

chlorpYr ifos Nd ND ND

rnnel ND Nd ND

diaz Lson  NO ND ND

l parathion ND ND ND

rethy1 NND NDparathion Dd
a n ND ND .D

TTAL PIICIDES 9.96 NO 0.16

ND: None Detected.
tincl4ed in metabolites of chlord ,e/totalConstituentS

* *Only individual iScI XS found.



Pe~ic~~ ntorrng Stu y No.174-3-8,eszdeeie

S&-pin~g in. the Vicini.ty of a Fest-'cis'e Stcrae Site, Fcrt Riley, Kan~sas, llzy,

TABLE 2. RALyIM. LIMITS OF DL1=ICN FORP. RIMARPY PESTICIDES, PESTICIDE

METhBLI'E ?D PCB IN SOIL

cc*.clND 
cvErEC4 L-1 4

2'C(al-.a) 
0.03

SHZ (beta) 
0.10

0.04

~ jP'~~0.20
p'p'-CDD0.16

p~p' -cOE 
0.16

op-wTLe 
0.20

p,p' -rt2T 
0.30

a I -: _4 n0.Cs

dieldLrin 
0.02

e: ' . nf 
0.04

cb2!'crd'-.6 
0.60

chklrae mitab/

he:ta-chlO 
0.03

heptachlor epoxide 
0.08

CI S -ch 1crd.alQ 
0.08

trans-ch lordanel 
0.08

c>xych 1ordanfs 
0.08

rre+t-"oxychlor 
0.80

mixex 
0.20

tcxaphenfs 
8.00

A-rcclor 1242/1248/1254/1260 
2.00

chlorpyrifos 
0.10

ronnel 
0.10

diazinon 
0.052

methyl paathiofl 
0.030

puation 
0.020

ira lath ionl 
0.010
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EUBJZ~ estjCji!s Mzcnitri Study Nc- 17-414-1356-68, Pesticide ?Fesidue

sa&rp2.irn in the Vicinit.y of a Festic-fo Stcrace Site, Fort Riley, Kan-sas, Vay

4. F-YDIIG ?N0 DISCUSSION..

a. Pesticide residue concen~trtionls detected in laboratory analyses of

sanrpies were swrrrax~zed (Tabl.e I). The analytical detection limidts axe 1-iste

in Trable 2.

b. Vic pesticide, was det',ected In two s&z"ples. A third sample cc-tairned ::ny

0.1 r-111-wrzpe kilosram (.-/kg) of ch,-cd-6ane and /or chicre-ane

cz~Su6~t et~xzltCS The rrining three sa~rples contained resic4-ues C.

pestrids 11rcm h c:g=-. -- crn group, inr---ding COT and its meabolites,

&c~.e and its r~eacite5 s, -.ethcxych lor ad d.4 in. The pestic ide

cznznrt'tn in each C! th'ese saxrples was bet-,eel 8.71 a-nd 9-96 .r/gwhic-1

was hichear tha-n t4he level (5.0 rtq/kg) used as a&n indicator for a n~eed fc.-

re:7ediaj clean-up ac --icn. Fcever, e"ide7nCS of a sinificant he&1th and/or

e.~rzenta haza-d w snu ""cen't bec ause the highest pesticide

c^-centraterns founxd were only slightly higher thwn the action level &-)d.

'-~tiieresld'es in the rinirLng three sarpl.es vere negligib1le or not

detectable.

5.CC,-1'C:c:N. Resu.ts indicated that a seriou.s safety an/or health hazard

probablYwas niot present in the vicinity of the pesticide stor a bilding

when sa.-rles were colblected, but this cor'clusioni should not be rega&rded as

f-.al un-til rr data &):cut the extent of Pesticide ccntardtnaticn .1r the areaL

can be 5at-hered.

6. R=Cl;1DA-TCVS. Th~e following9 re -Tmydatior.s are based on good

pre-;ent±ve rediclne prac--iceso

a. L-suxe that e ntry into the &rea sa.-pled In the vic-inity of the

pesticide storage area is fllin -ted to pexsone! accessing stored pesticides.

b. Subr-it a request for Garvices for a pesticide rroritoring study to the

ruppo-.t!flg Med-Ical Departm~ent Preventive Medic-Ine Service during FY 88.

7. T-rC~AL MASSISTAN4CE. Technical advice and/or consultation iray be obtained

by telephone from your trajor Armiy cccm~and prof essio.Bl pest nmanager*nt

pezrscr~nel. Technical advice an/or consultation concerning the findiings and

r ecwmnd t ions o! this :sport can be obtained by telephone from this Agency,

AUTOMVON 584-3015. Questions regardilng the use a" disposition of pesticides

thnat are not related to this report rray. be adre-ssed to the USArA "Festic-'de

Hotline" at A1t7OC 584-3773. Additional assistance should be reqUt6ted in

wr it. ng 4- ruqh appropriate charnnels to Ccrr-andBZ US Mny Environrental-

Hygiene Age-ncy, Aberdeen Proving Ground, 1'D 21010-5422. Forwa-rd an inforrat-1cn

c py of the'request to CcOMrander, US "n~ Health Services Confrand, X Im:l HSCjL,

P, For-, Sa,-, Nouston, TX 78234-6000.

2
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ENTOMOLOGICAL SPECIAL STUDY NO. 44-015-75/76
MONITOIUIJ(; OF PESTICIDE COOTAIMINATICN

FORT RLJY, KANSAS

23 Ny.::WER 1974 - 21 AUGUST 1975

,33: ?.ACT

T~.e e3*--'e stcraze an= fcr'.a1ting facilitv at Fcrt Fd-2.e-, -a - - a - ,

,-Was m Dnit red to residue levels in the area and as-er-ain

Ue Fs-' ity f~r t.heir sprend. The area behind this facility -as

found to be substarntiallY contaminated with several pesticides. The

presentce of a water filled ditch below the contaminated area is a

possible route for transpcrt of pesticides into the Kansas River

av rz x i.-aey 1 ie away. The de-:ecticn of pesticides residues in

the sedAi.ent taken from this ditch help substantiate this hyothesis.

The ccnta:-,iated section is essentially void of ground cover. It

is recc7.-ended the area be grassed if Fossible or cc-.ered with a

pe_.-anent surface to prev2nt continued transport of pesticides int

the aqcuatic environment.
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OEr ARTME1r OF T[E ARMY

U S. EUY ENVIRONMENTAL HYGIENE AG[4CY

O GnU10 &fYLA';O 10O01

4p

HSE-RE/WP

EjiTOMOLOGICA SPECIAL STUDY NO. 44-015-75/76

f4ONI'ORI G OF PESTICIDE COJTA-MINATION

FORT RILEY, Y-AISAS

23 NO'
'.-CBEf

r 1974 - 21 AUGUST 1975

a. AR 40-5, Health and Ernvrcr-nent, 
25 Septe.Jber 1974.

b. USAE}1A Ent: .oloq1cal Spec*3l Stiv ::o. 44-004-74/75, :.se-

C -r-: t of the Army Pestz"
i e Monitorlng rgr--, 1 April :375.

c. Letter, HSE-RE, tjhis Agency, 14 ...... 1974, subject:

Sz~-fal Study No. 44-015-75, Monitoring 
of Pesticide Contaminaticn 

a: Fcrt

2. pURPOSE. To survey the pesticide 
fornulation, storage, and 

shcp area at.

Fort Riley, KS in order to confirm. the presence of excessive levels of

pestic-de delineate its distribution and ascertain 
the possi

l ;l itY of its

translocation via wind and water to sensitive areas of the 
en.iror-.ent.

3. BACKGR UND. Analysis of routine soil saz-ples received fr:. Fort .

KS, for the Department of the Army Pesticide Monitoring 
Prog

r -, showed very

high levels of several 
pesticides to be present in the area cf the estizide

for-mulation and storage 
facility. These pesticides included 

chlordane,

methcxy.chlor, diazinon, 
malathion and DOT and 

its mo-tabolites.

4. F INDINGS.

a. Description of the Sampled Area. The area under study 
consisted of

the pesticide formulation and storage area and its 
immediate vicinity (i.e.

within ioo meters). Samples collected in this area axe listed in Appendix A.

The rear of the pesticide formulation and storage facility (Buildine 292) is

a fenced area approximately 
75 x 150 feet (see Appendices B and 

C). It is

bare ground and slopes 
away from the formulation 

and storage area.

Approximately 75 feet from the storage 
area, beyond the chain-link 

fence,

there is an area of trees and 
brush. A concrete-lined ditch, 

containing

several inches of flowing water, 
is located approximately 

10-15 fee:- beyond

the fence in the wooded area. This ditch leads to an unlined ditch a 
short

distance away and this unlined 
ditch leads to the Kansas 

River apcrsxi.ately

1 mile away. The unlined ditch was 
dry approximately 80 percent 

of the way

to the Kansas River. Saznples of water and 
sedirent were taken at 

two points

along the unlined ditch. 

C -o0.,

al"ono1./



Ento Sp Study Po. 44-015-75/76, 23 Nov 74 - 21 Aug 75

b. S--a r; of 1c? : ' e .'C a:"es

(1) Appendix D is a su.ary of results frcm the samples that prcn.pted

the visit to Fort Riley. Sample No. 760 in particular was the cause for

concern. Appendix A contains results from samples taken during the survey.

Appendix E is a comparison of mean pesticide levels found in soil and

sediment from other installations In the midwest with those fcund in soil and

sediment from the survey at Fort Riley. Appendix F is a list of the

pesticides analyzed for and thir lcwer lL-iits of detection in soil, sedinent

and water.

(2) The concentrations of ;esticides in sanples s5-224 and S=-:25, t.:_.

in the L-.e-diate vicinity Of the ?2sticide fcr-u'lating and straze

ranged from 0.41 ppm diazincn to 544.6 .pm chlordane. Soil .. -- 'e '<-. in

the wccded area, beyond the chain-link fence, contained much ::er evels of

pesticide. The hichest concentraticn found in these samples was S..' ..

ch_:r dane. Levels of pesticide de.ectad in sedi-ent were quite ic- -.%en

cc o.ared with levels found in soil from adjacent areas. All Frevic-s

sediment sa-mples from Fort Riley have contained no detectable o-r3ntities of

pesticide (see Appendix 0) . When :oz:ared with levels of pesticide found in

sediment from other installaticns in 1974, the Fort Riley sur-- seL-ent

contained considerably hicker levels of several pesticides (see A.?7-ndix E1.

The two water samples analyzed contained no detectable quantities of

pesticide.

c. Cause of Pesticide Ccnta-ination. Contamination of the area behind

the cesticide formulation and storace facility may have origin-ated fro -- e

of two pcssible sources:

(1) Celiberate application for the control of pest species.

(2) Inadvertent, but careless, spills when formulating pestici-e

solutions for subsequent use.

Alternative one seems quite unlikely when the data are exarine- carefully.

It is unlikely that such a wide range of pesticides, at these excessive

levels, would be used to control insect pests in such a limited area.

Alternative two seems the most probable cause of contamination in this area.

5. DISCUSSION AND CONJCLUSION S. The contamination of surface waters by

pesticides or pesticide metabolites originating from the contahi-nated area

behind the pesticide storage facility is probable. This state-ent can be

substantiated by examining levels of pesticide found in sediments near the

pesticide formulating and stcrace area or that are directly linked to this

area by a continuous ditch. Water samples taken during the survey at Fort

Riley contained no detectable q.antities of pesticide. However, if .- Or

saumples were taken in the vicinity of the pesticide storage area following a

2



E:Ito Sp Study 9o. 44-015-75/76, 23 Nov 74 - 21 Aug 75

heavy rain where substantial run-off from the contaninated area occurred,

thes samples would probeablY contain detectable cq'antities of pesticide.

Also note that all previous sediment 
samples taken at Fort Riley contained no

detectable quantities of pesticide.

6. RECU MENDATIONS.

a. The heavily ccnta-Zinated area should 
be managed so as to minL-ize

continuing transport of pesticides into the sensitive aq..a.tic enviro1Znert.

(1) The envirorunentally most sound ,ethd 
wculd be the inccrporaticn

roranic matter (manure) intD this soil foll:we b v the establiS
l -ent of a

ccntin,2Cus1y maintaine- cracs cover.

(2) A less desira-ble procerdUre, that -aY for certar4- uses of

p art or all of the area, is an L-p " rea le surface area such as asphalt cr

ce.ent. Only minimu;-n areas, consistent with 
storage, should be hard

srfaced, the balance being converted 
to grass areas.

b. Festicide handling and storage cractices should be reviewed and

revised to minimize inadvertent "spills" associated with transfer and -ixin.

opera tions.

SJACK M. HE E., Ph.D.

En toro 1 c-gist

Pest M--nagenent and Pesticide

Mnitring Division

AF?ROV ED :

LIN1AEUS B. SAVAGE
MAJ, MSC

Chief, Pest Management and 
Pesticide

Monitoring Division

WILLIAM G. PEARSON

COL, MSC

Director, Radiation and

Environmental Sciences

3



Ento Sp Study No. 44-015-75/76, 23 Nov 74 -21 Auq 75

APPE'NDIlX A

RESULTS Or~ SAM4PLES COLLSECTE(

Pesticides Found and Quantity (pIudn)

USAJEIIA
Samola Date or Place at

Va0. _S,istrate Collecti-,n Ca)l. ction Oursban Olazinon MalathIlfl Chlordane M4ethomychlor lmii 1hn.Z -DrlT o,p-UTY p~ge-ODE p'p' -DO .o, -U

SP-1,14 '.,1 J it..o~ 74 1, fran rear ut 4) 0'?, 1.41 0.1) 544.b II~ 1. IV). 12.1 -

formulating and
storage area

SP-225 soil do Bulk storage area - - 0.511 12.8 370.0 0.51 30.0 8.8 2.0.
in rear at
foneulatung area

SP-126 water .10 Unlirned ditch - -- -- ---

in rear of
formulating area

SP-227t Sediment do Unlined ditch - --- 0.28 0.36 - 0.10 0.02 0.015 0.03 -

In rear of
formulating area

SP-228 Soil do Outside fence - - 0.50 0.6 1.5 0.15 4.5 0.76 0.26 - -

In rear ofC
formulating area

SP-229 SOLIl do Outside fence - .-- ----

in rear of
formulating area
across concrete
lined ditch

SP-230t Sediment do Unlined ditch - - 0.18 0.98 - 0.13 0.04 0.02 0.05 L). U
wlhare It (Iowa'
into Kensas giver

SP-211 water do Unlined ditch - ---

where it flown
Into IAnsas Rivejr

All bAm1,les were Also analyzed for 2,4-0, 2. 4,5-T and Vi vee. Sampl.e Ito. SP-115 1.o ~aue .72 . 1. 41T 0.11 1.1_ Ilvex, and 0.14 pg I. 4-u.

All ot,, .,t 1 Ioi 003. i 1,8.11t Illa too .1 jIass .4 t,,. :so.o~~~

St Oats, are the mean of four replicates for sameple Nos. SP-227 aOkd SP-1J.10

S -- not detected
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AkPLENDIX B

Map silowing Relationship of sampled Area

To O-:erall Layout of Fort Riley, KS

B-1
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APPENJDIX C

Map of Area S&-,pled During Survey At Fort Riley, KS

Samples Were Taken in the Shaded Area

Which Represents Probable Route of Movement

of Pesticides into The Kansas River

C-i
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Znto Sp Study No. 44-015-75/76, 23 Nov 74 - 21 Aug 75

APPE:mDIX 0

RESULTS, FORT RILEY, KS, DEPAtmENT OF TI0 AR Y PESTICIDE MONITORING PfR)RAJ4

peuticides round and Quantity 
(vm")

USAfEA
Sample 

Date of Place of

14o. Subtrate CollctiOn Collction 
.alithiof 

Oifon Mthohlor Mirx (lordae Dieldr0.O -- ' 0.D 0." " -00

00224 Soil 15 ilay 73 Cantonment "O." 

0.023 0.01"

Area

00409 Soil 10 Sap 73 do 
0" 

-
- U.'0 -- - 0.08 "" 0.24 --

00 411 Sed L n mt . do Moon Lake 
--

00742 do 26 Jun 74 Republican
River

00743 do do Killer Pond --

00744 do do Kanuas Rivec - -

Outflow

00754 Soil I Jul 74 Disposal -

Land Fill.

007S 
-

do 
.. 

R. 
. 0.01 0.03 -- 0.07 - --

00760 do do Peeticide 87.70 29.85 824.04 3.72 423.53 4.98 -- 53.78 47.75 1.30 37.87 16.98

00761 do do Family - 0.17 0.18 0.02 -- 0.03 - -

Garcdens

00762 do do Inousi Atea 
0.0 0.05 -

00775 do 15 Jul 74 Range and -
-

Trailning

- - not detected
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APF E,'3D IX E

Cc. r-arison of Levels of Pesticide Found in Soil and Sediment

From Installations in the Midwestern United States

By Department of the Army Pesticide Monitoring Programs in 1974

With Levels Found in Soil and Sediment from the Survey at Ft Riley, KS

Sed-inent

Mean pci Mean ppm Mean pp Mean p0M
pesticide St Louis ~c ion Ft Riley Survey St Lcuis _.eqicn Ft . .'av S..

Diazincn 0.0004 0.10 --

Y, lathion 0.CO0 4 0.34

Durs!an 0.04 0.17 --

Methox'chlor O. C06 122.5 - 0.67

Ch1ordane 0.15 141.5 0.11 0.23

Dieldrin 0.03 2.47 -- --

p,p'-DDT 0.18 48.5 0.019 0.12

o,p'-DDT 0.05 14.89 0.0016 0.03

p,p'-DDE 0. 06 3.69 0.016 0.018

p,p'-DDD - - 0.022 0.04

o,p' -DDD - -0.005

- - not detected in these samples

E-1
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APPENDIX F

uS ARMY PESTICIDE MONITORING PROGRAM

Limits of Detectability of Primary Pesticides

In Water, Soil and Sediment

Liits of DetectabilitY (pn)

waecr Soil & Sedi-ent
Pesticide

0.00003 0.003
- B.C 0.0010 0.010

Xl-r in 0.10008 0.008
Adrain e. C0060 0.060
Cho rdane 0.00020 0.020
o,p'-DDD 0.00016 0.016
pp'-DDD 0.00020 0.020
op'-DDE 0.00016 0.016
op' -DDE 0.00020 0.020
O,p' -DDT 0.00030 0.030
p,p'-DDT 0.00012 0.012

Dierndin 0.00021 0.021
etrdr in 0.00003 0.003

Hep0tachlor 0.00008 0.008

Heptachlor epoxide 0.00004 0.004

Lindane 0.00080 0.080
Me thoxychlor 0.00020 0.020

Urirex 0.00800 0.800

Toxaphene 0.000 0.012

Chlorpyrifos (r,=ursbaz2) 0.00012 0.052

Diazinon 0.00052 0.010 (FPD)

Malathion 0.00030 0.030

Met-hyl Parathion 0.00020 0.020

Parathion 0.00008 O.008

Cis-chlordane 0.00008 0.008

Trans-Chlordane 0.00008 0.008

Oxych lordane 0.00010 0.010

2,4-D (methyl ester) 0.00004 0.004

2,4,5-T (methyl ester) 0.00004 0.004

Silvex (methyl ester)

F-I



APPENDIX Ac

GROUNDWATER CHEMICAL ANALYSES - MULTIPLE COUNTY ,ARtEA
BORDERING THE KANSAS RIVER FROM JUNCTION CITY TO KANSAS."'ICITY

Pesticide Storage Facility
Fort Riley, Kansas

1

.Dec-1993



TABLE 5.-Chemical analysis of water from selected wells.
[Analyses given in milligrams per liter, except as indicated. Analyses by Kansas State Department of Health.]

Dissolved Total Hardness
3 

as CaCO:, SpecificTern- solids Moan- Mag- Sodib1 - conduct-Date pera- (evap,.- Total Ca- Cal- ne- and po- licar- Sul- Chin- Flue- Ni- Calcium. Non- anceWell Depth colo,,ic of col- tore rated at Silica iron nese ci111 sioni tassiom Imate fate ride ride trate ma'en- car- (micromhosnumber (feet) sotrce' lection ('C) 180o C) (Sin.) (Fe) (Mn) (Ca) (Mg) (Na+K) (IlCO.) (SO,) (C1) (F) (NO,) sium bonate at 25"C) pH

Douglas County
12-19E-13dda 52 Qal 5-23-66 14.5 446 30 14 1.6 110 19 34 420 12 34 0.2 3.5 340 1 730 8.012-20E- 8bob 82 Qn 4-25-6(3 14.0 340 24 2.6 .61 93 13 14 332 26 5.0 .1 1.3 290 14 550 7.429aad 56 Qal 11-15-66 14.5 360 31 5.9 .27 100 9.7 16 322 25 18 .3 .4 290 28 560 7.4

Geary County
11- 6E-30caa 70 Qal 1- 9-68 12.0 383 26 .22 ---- 70 __------------- 277 60 23 .5 .6 240 13 620 7.612- 5E- lbba 67 Qal 4- 1-60 24.0 452 27 .16 .2 90 17 37 285 35 29 ---. 27 290 190 450 7.7

Jefferson County
11-17E-20cac 70 Qn 4- 8-66 14.0 576 26 2.3 .87 150 20 22 376 140 30 .2 .9 470 160 880 7.611-18E-26ccd 57 Qal 5-26-66 14.5 389 32 8.0 1.0 110 15 11 376 28 6.0 .2 2.7 330 26 600 7.911-19E-27bcc 33 Qb 12- 2-50 14.0 230 12 .35 ------ 61 5.4 11 181 12 9.0 .1 30 170 26 ...... ....

Johnson County
11-23E-33acc 51 Qal 7- 1-4-1 15.0 365 . 10 ------ 100 14 6.7 265 82 16 .1 1.3 310 94
12-22E-29bbd 46 Qal 5-11-67 14.5 480 26 12 .61 140 11 16 407 70 11 .2 4.2 400 63 730 7.6

Leavenworth County
12-22E-20cad 48 Qal 5-16-67 14.5 460 23 3.9 .20 140 11 9.6 420 56 8.0 .2 1.3 400 60 730 7.6

28aaa 62 Qal 5-15-67 15.0 461 24 11 .41 130 9.1 26 356 59 39 .2 1.5 350 60 730 7.8
Pottawatomie County

9-11E-30bbd 90 Qn 5- 5-66 14.0 612 28 8.7 .58 140 25 50 568 74 13 .1 1.8 460 0 910 7.410- 8E-l3aad 50 Qn 8-19-67 15.0 471 27 4.5 .62 120 19 33 425 34 31 .1 1.3 370 22 770 7.51,lcba 69 Qn 3-29-67 18.5 536 16 4.3 .86 110 19 63 285 89 100 .1 1.5 340 110 900 7.5
10- 9E-14dcb 65 Qn 6-23-66 ------ 376 63 .03 .31 110 12 16 339 41 10 .2 1.3 310 36 600 7.6

Riley County
9- 8E-30dac 79 Qn 3-30-67 15.0 469 19 2.7 1.6 120 21 19 425 0 =4 19 .2 1.5 400 50 770 7.510- 7E-35aad 46 Qal 7- 5-66 16.5 618 26 4.3 2.0 110 16 99 383 84 97 .3 1.5 330 16 1,010 7.8

Shawnee County
11-14E- 9cad 47 Qn 9- 7-67 ------ 384 30 .01 .00 100 8.8 20 307 40 13 .1 20 290 36 590 7.511-15E-13cbc 77 Qn 4- 8-66 14.0 480 26 3.8 .57 130 17 23 368 80 26 .2 .9 280 82 740 7.624bdd 53 Qal 4- 8-66 14.5 684 23 1.1 .66 180 20 29 420 190 28 .2 6.2 530 180 1,020 7.4

Wabaunsee County
10-1OE-16abb 43 Qal 3-24-67 15.0 354 23 3.5 1.2 93 16 15 312 30 22 .2 .4 300 42 580 7.5

Wyandotte County11-24E-13bad 75 Qal 7-29-68 15.5 710 25 21 2.8 180 18 26 393 180 55 .2 1.1 530 210 1,050 7.622caa 64 Qal 4- 4-67 15.0 639 26 .00 .15 170 12 39 381 130 65 .1 6.2 480 160 1,020 7.411-25E-1 lccc 80 Qal 11-23-43 16.0 4,120 ... 10 ---- 170 25 1,400 786 170 1,900 .2 42 520 0llccc2 80 Qal 11- 4-66 16.0 3,730 25 12 .00 280 24. 1,000 649 430 1,500 .3 13 800 260 6,210 7.3 tn15aba 71 Qal 11- 4-66 15.5 3,720 33 30 1.5 330 57 1,000 742 310 1,600 .2 1.5 1,100 460 6,210 7.515ccc 57 Qal 9-22-69 15.5 1,050 23 1.4 .35 220 19 110 417 290 150 .2 .7 620 280 1,640 7.6 QZ
U.S. Public Health Service (1962) recommended
maximum concentrations for drinking water 500 .3 .05 250 250 45

I Qal, alluvium; Qb, Buck Creek terrace deposits; Qn, Newman terrace deposits.
2 In areas where the nitrate content of water is known to exceed 45 mg/I, the public should be warned of the potential dangers of using the water for infant feeding (U.S. Public Health Service,

1962, p. 7). 
z-The U.S. Geological Survey uses the following classification for hardness: 0-60, soft; 61-120, moderately hard; 121-180, hard; more than 180, very hard.
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FicurtE 7.-Relation of transmissivity to saturated thickness.

Bridge (23rd Street) in Kansas City, Wyandotte since 1940 are given (by county) in table 4.

County, where the water contains a concentration of Water samples for chemical analysis have been

chloride as great as 4,000 mg/l. Mlaximumn and mini- collected from 359 wells and test holes in the study

munm concent ratio ns of selected constituents for all area since 1940. Selected analyses are given in table

samples of water collected from the valley-fill deposits 5.

TABLE 4.-Maximum and minimum concentrations, in milligrams, per liter, of selected chemical constituents by county for all
samples of water collected from valley-fill1 deposits since 1940.

Calcium and mag-
Dissolved solids nesium hardness Chloride Total iron

County Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. Avg.

Douglas --.-.------------------------------..... 990 318 551 740 220 460 150 1.5 29 49 0.00 4.4
Geary ---------------------------------------------- 709 324 470 470 170 340 84 3.0 28 2.9 .00 .40
Jefferson -------------------------------------.. 576 23 0 00 .0 14 21 .00 4.8

Johnson .............. ............................ 553 365 463 4,50 260 410 66 7.0 17 25 .00 7.2
Leavenworth ---------------------------------- 549 155 450 480 280 370 74 6.0 21 18 .00 6.0
Pottawvatomie -------------------------------- 790 307 483 590 160 360 160 8.0 47 23 .00 4.1
Riley ..............................................- 704 360 515 630 200 410 110 6.0 33 38 .00 3.6
Shawnee ........................................ 1,070 353 457 660 170 370 110 5.0 26 11 .00 5.9
W abaunsee ------------------------------------ 599 354 485 500 270 360 86 10 29 12 .00 2.9
Wyandotte .................................... 7,270 353 1,050 1,500 21 0 are given (by cut in tal 12
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DEPARTMENT OF THE ARMY

U. S. ARMY ENVIRONMENTAL HYGIENE AGENCY

ABERDEEN PROVING GROUND. MARYLAND 2JO10422

- REPLY 10

HSHB-ME-SH

SUBJECT: Closure Plan for Hazardous Waste 
Storage Facilities, Building 

292

and Two CONEX's, Fort Riley, 
Kansas, USAEHA Project No.-

37-26-0153-87, February 1987

Commander
US Army Forces Command
ATTN: AFEN-FDE
Fort Gillem
Forest Park, GA 30305-6000

1. Letter, Fort Riley, AFZN-DE-EN, 
20 October'198

6, subject: Request for

USAEHA Assistance with Hazardous. 
Waste Storage Closure Plan, 

with

endorsement thereto. 
"

2. Subject closure plan was prepared 
for the closure of the hazardous

waste storage facilities at 
Building 292 and two CONEX's 

at Fort Riley in

accordance with Federal and Kansas State hazardous waste 
management

regulations.

3. Subject plan Is enclosed. 
This plan should be submitted 

to regulatory

agencies for approval in order 
to-conduct the closure of the subject

facilities. The point of contact at this 
Agency is Dr. Ching-San Huang 

or

Chief, Waste Disposal Engineering Division, AUTOVON 
584-3651.

FOR THE COMMANDER:

Enc I 
KARL 3. DAUBEL
Colonel, MS
Director, Environmental Quality

CF:
Cdr, Ft Riley (DEH) (2 cy)

Cdr. FORSCOM (AFMD-PC) (4 cy)

DIVENGR. Huntsville (HNDED-PM)

REPRODUCED AT GOVERNMENT EXPEN!
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1. INTRODUCTION. This closure plan was prepared for two CONEX hazardous

waste (HN) containers with a total capacity of 5,000 gallons and one HW

storage building (Bldg 292) with a total 
capacity of 300 cubic yards listed

in a Resource Conservation and Recovery 
Act (RCRA) Part A permit applica-

tion on 18 November 1980 (See Appendix A). 
These HN storage facilities

were taken out of service in 1983 
and replaced with two new storage

buildings in the Defense Reutilization 
and Marketing Office (DRMO) storage

yard at Fort Riley. This action was reflected in the revised RCRA Part 
A

permit application submitted 
on 19 April 1983 (See Appendix B). The

closure action of the two CONEX's and Bldg 292, however, was not official

since no closure plan had been submitted 
for approval to the regulatory

agencies as required per 40 Code of Federal 
Regulations (CFR) Part 265

Subpart G (See Appendix C, reference 
2) and Kansas Administrative

Regulations Title 28, Article 31, Hazardous Waste Management, paragraph

28-31-8 (See Appendix C, reference 
3). This Closure Plan is prepared to

serve this purpose.

2. GENERAL. Appendix C lists the references for this closure plan.

Kansas Administrative Regulations 
have adopted the Federal Regulations, 40

CFR 265, by reference. Therefore, the regulations cited in the specific

areas in this closure plan are 
Federal Regulations only.

3. DESCRIPTION OF THE STORAGE FACILITIES. 
The _HW storage facilities

listed in the US Environmental Protection 
Agency (EPA) Form 3510-3, Page 1

of 5, Item III-C, Line Nos. 6 and 7 of the RCRA Part A permit 
application

submitted on 18 Novembet 1980 are described as follows 
(See Figure 1,

Hazardous Waste Storage Facilities 
Location Map, and Figure 2, Floor 

Plan

for Bldg 292 and Two CONEX's):

a. Line No. 6, S01: The process design capacity of 5,000 
gallons in

this Line consists of two 8 feet 6 inches long, 6 feet 3 
inches wide, and 6

feet 10 1/2 inches high CONEX cargo containers. 
The CONEX is made of

corrugated steel -with tare weight of %.500 pounds 
and has a weight holding

capacity of 9,000 pounds. Each CONEX is totally enclosed and 
has steel

doors which can be locked (See Figure 3). The floor of each CONEX has a

removable steel pan with a 6-inch high steel curbing around the four sides

of the pan. Therefore, each CONEX has an impervious, 
continuously bermed

flooring structure (See Figure _4). The two CONEX's are located behind Bldg

292.I

b. Line No. 7, S03: Building 292 is a storage facility 
25-feet wide

by 108-feet long with steel frame, sheet metal sides, and concrete floor

and is bermed (See Figures 5 and 6). By assuming the HW storage height of

3 feet, the total storage capacity is 300 cubic yards. 
The actual storage

area ever used for HW storage during 
the 1980-1983 period, however, was

only approximately 4-feet wide by 8-feet long area at the north-west corner

of the building as shown in the shaded 
area in Bldg 292 in Figure 2.

4. CLOSURE.

a. Closure Performance Standard (40 CFR 
265.111). This closure plan

Is designed to ensure that both the CONEX's and the HW storage area in Bldg

292 will not require further maintenance, 
and control, to minimize or

REPRODUCED A.T GOVERNMENT EXPENS.
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Closure Plan for Hazardous Waste 
Stdiiage Facilities, Ft Riley, KS, Feb 87

eliminate threats to human health and the"nvronment. 
If there is

evidence of any spills or leaks, samples will be taken and analyzed to

determine the extent of contamination in 
the soil. Any contaminated soil

will be excavated, removed, and disposed 
of at a proper disposal facility.

Because these facilities are 
only storage facilities, not 

disposal

facilities, no post-closure 
requirement is expected. The following

sections discuss in detail the efforts to be made at these storage

facilities to satisfy the closure performance 
standard.

b. Closure Plan (40 CFR 265.112).

(1) Final Closure Activities [40 
CFR 265.112(b)(1), (2) and

112(e)]. The two CONEX's and the entire Bldg 292 will be closed for HW

storage. All the HW's stored in these facilities 
were shipped to the DRMO

at Fort Riley for offsite disposal 
in -1983, and these HW storage facilities

have not been used for HW storage since then.

(2) Maximum Haste Inventory (40 
CFR 265.112(b)(3)]. The maximum

inventory of HW ever onsite over 
the active life of these facilities were

listed as follows:

(a) Decontamination Agent DS-2, three 5-gallon cans (D002,

Corrosivity);

(b) Fungicide, mercury powder, 
one 2-pound bag CD009, Extraction

Procedure (EP) Toxicity-mercury);

(c) Metallic mercury spill cleanup residual, one 20-pound 
box with

polyethylene liner (0009, EP 
Toxicity-mercury);

(d) SEVINO pesticide, two l-quart 
bottles (SEVIN Pesticide);

(e) Calcium hypochloride. two 
1-gallon jars (DO02, Corrosivity);

(f) Methanol, one l-gallon bottle (0001, Ignitability);

(g) Miscellaneous pharmaceutical items, such as skin cream,

shampoo, medication, lindane pesticide, 
etc., 50 tubes and/or small bottles

in a box (0004-017, EP Toxicity-heavy 
metals and pesticides).

The HW's listed above were first 
stored at Bldg 292 between 1981-1982, 

and

on/about October 1982, all of those HW's were transferred 
to the two

CONEX's. By the first'quarter of 1983, all HW's were removed from the 
two

CONEX's and transported and disposed 
of by licensed transporters and

disposal facilities through the DRMO's contractors.

o SEVIN is a registered trademark 
of the Union Carbide Corp., Salinas,

California. Use of trademarked name does not 
imply endorsement by the US

Army but Is intended only to assist 
in identification of a specific 

product.

8
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Closure Plan for Hazardous Waste Storage 
Facilities, Ft Riley, KS. Feb 87

(3) Decontamination Procedures for 
the Storage Facilities [40 CFR

265.112(b)(4) and (5)]. As described previously, all the HW's were removed

from the storage facilities. Decontamination will be required for the

structures of the facilities and the equipment used for decontamination.

Since there were no spills nor leaks during 
the active life of the

facilities, no soil sampling/analysis nor ground-water 
monitoring is

planned. The decontamination procedures will 
be conducted either-within a

concrete paved and bermed area with 
wastewater collection provision 

or in a

building. Therefore, no run-on or run-off 
control Is necessary.

(a) The Two CONEX's. The two CONEX's will be moved to a paved and

bermed area where the wash waters 
can be contained and then a 20-30 gallon

per hour steam cleaning unit will 
be used to decontaminate the CONEX's.

First, the steel pans from the bottoms of the CONEX's 
will be removed. Hot

water with detergent will be used to steam clean the inside of the CONEX's

and the steel pans. The outside of the CONEX's will 
also be steam cleaned

once with hot water to wash away 
any possible contamination from 

the active

life of service. The detergent wash wastewater 
from inside and the wash

wastewater from outside of the 
CONEX's will be collected separately with

55-gallon drums. The inside of the CONEX's and-the steel pans will then be

steam cleaned once more with cold 
water and this rinse wastewater will 

be

collected separately in 55-gallqn 
drums in order to test the completion 

of

the decontamination process. After both CONEX's are decontaminated, the

paved and bermed area will also 
be steam cleaned once with clean 

water.

This wash water will also be collected In 55-gallon 
drums. These four

kinds of wastewaters (i.e., detergent wastewater from inside 
and steel pan

wash, wastewater from outside 
cleaning, wastewater from Inside and. steel

pan rinse, and the wastewater from concrete paved 
area wash) will be

sampled and analyzed for HW characteristics 
for ignitability, corrosivity,

EP toxicity (heavy metals and 
pesticides), SEVIN pesticide, and 

organic

bulk ID (reference 3) by a Kansas 
-State certified laboratory. 

If the

outside cleaning wastewater and 
the rinse wastewater from Inside 

and steel

pan Indicate any HW characteristics 
or constituent exceeding the HW

criteria (40 CFR 261), the CONEX's will be washed again with the same

procedures outlined above. The.-analytical results will also be used to

determine the disposal requiremenls'of the wash wastewaters. The

wastewaters generated from this 
operation are estimated to be 150 gallons.

(b) Bldg 292: The HW storage area will be bermed with absorbents

and the concrete floor and the walls next to the HW storage area will 
be

decontaminated with a series of 
detergent wash, mop dry, second 

detergent

wash. mop dry and then clean water rinse for three times. The detergent

wash wastewater and th first two rinse wastewaters will 
be collected in

55-gallon drums. The last (third) rinse wastewater will be collected

separately. The absorbents and the mops used 
will also be collected In

55-gallon drums. The wastewater collected and the absorbent/mops will be

sampled and analyzed for the same parameters as for the CONEX's described

above. If the last rinse wastewater contains 9W 
exceeding the HW criteria.

the HW storage area In Bldg 292 
will be washed again with the same

procedures. The waste analytical results will 
also be used to determine

9
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the disposal requirements 
of 'wastewater and.absorbent/mops. 

The

wastewaters and absorbent/mOPs 
generated from this operation 

are estimated

to be 55 gallons each.

(c) Personnel Protection and Decontamination. The HW storage area

and CONEX's decontamination will be supervised and performed by qualified

in-house hazardous waste personnel. Rubber or vinyl personnel protection

suit, gloves and boots shall be worn. Both the wrists and ankles 
will be

taped (electrical tape) to protect against upward 
and inward splash. Full

facepiece gas mask equipped 
with organic vapor filter 

cartridge will be

used for respiratory protection. 
Prior to leaving the area, 

decontam-

ination of personnel protection 
clothing will be conducted by spraying,

washing, and scrubbing with detergent 
solution all outside protective

clothing materials as well 
as exposed. skin surfaces (i.e., facial area).

The steam cleaning unit and 
other equipment used for 

decontamination will

also be decontaminated with 
spraying, washing and scrubbing 

with detergent

solution. The wastewater generated will 
be sampled and analyzed to

determine the proper disposal method.

(4) Final Closure Schedule [40 CFR 265.-112(b)(6)]. The final

closure of the two CONEX's and the HW storage area in Bldg 292, to include

the contracting procedures 
for soliciting contractor(s) 

to perform the

required waste analyses'and 
HW (wastewater) disposal, 

will be initiated

when this closure plan is 
approved by the regulatory 

agencies. The

decontamination work will 
be completed within 180 days 

after initiation of

the plan.

(5) Amendment of Closure Plan 
[40 CFR 265.112(c)]. If amendment

of the closure plan is deemed 
necessary, Fort Riley will 

submit a written

request with the amended closure plan 
to the regulatory agencies 

for

approval.

(6) Extension for Closure Time 
(40 CFR 265.113). Fort Riley will

not require an extension 
of closure time.

(7) Certification of CloJurt 
(40 CFR 265.115). Hithin 60 days of

completion of final closure, 
the owner/operator of the HW storage

facilities will submit to the regulatory agencies, 
by registered mail, a

certification that the facilities 
have been closed in accordance 

with the

specifications in the approved 
closure plan. The certification will be

signed by the owner/operator 
of the facilities and by an 

independent

registered professional engineer. 
Documentation supporting the independent

registered professionaT engineer's certification will 
be furnished to the

regulatory agencies upon request. 
See Figure 7 for a sample closure

certification.

(8) Post-closure Care and Use of Property (40 CFR 
265.117). The

facilities to be closed are only for 
hazardous waste storage. After proper

decontamination, no post-closure 
care should be needed and 

no use

restriction of the property 
should be imposed.

10
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CERTIFICATION OF CLOSURE

(Owner or Operator)

(Name and Address of Hazardous Haste Storage 
Facilities)

and I, _ , a

(Name of Professional Engineer)

registered professional engineer, hereby 
certify that to the

best of our knowledge and belief, and 
that we have made

visual Inspection(s) of the aforementioned facilities, the

closure of the facilities have been closed 
in accordance with

the facilities' closure plan. The closure 
was completed on

the _ day of ,19 .

Signature of Owner 
-r Operator Date

AND

Signature of Professional Engineer Date

Professional Engineer License No. For State of

Business Address

Business Telephone.(with Area Code)

FIGURE 7. SAMPLE CERTIFICATION OF CLOSURE

11

REPRODUCEl ArT'GOVERNMENT EXREN



Closure Plan for Hazardous Haste Storage Facilities. Ft Riley, KS, Feb 87

(9) Post-closure Plan (40 CFR 265.118). 
Since post-closure care

will not be needed for these HW storage 
facilities, the post-closure plan

is not required.

(10) Survey Plat, Notice in Deed and Notice 
to Local Land Authority

(40 CFR 265.116 and 119). Because the closed facilities are only for 
HW

storage and not for HW disposal, survey plat is not needed and notation 
is

not necessary in the deed informing 
potential purchasers of restrictions

associated with disposal site(s).

(11) Financial Requirements (40 CFR 265 Subpart H). These HW

storage facilities are owned by the 
United States Government and, as such,

are exempt from the financial requirement statements, such as closure cost

estimate, financial assurance for closure, and liability requirements.

12
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APPENDIX A

RCRA PART A PERMIT APPLICATION SUBMITTED 
ON

18 NOVEMBER 1980

A-1
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EPA I.D. Numberin temtbn 4C I A.? J_.i:~.i.. ..-. ~-
A. FIRST APPLICATION (Place an"X" belowand providethe ppropriare dte? %I .. . ..

94CILIT-T tCqrnP Let# IttA be low.

- - ~ OR XISS1iNG FACILITIEs. raov,.DTHE' DATI (y.'o; dal 't-r 109 THE* OA.ONCFC

8F 4 RAIO BEG0N OR THU DATIL CONSTRUCTION COMMENCED. TION 0.GA r y. . o 1
*. .. ~ .:. ... ~ ~.*.*EXPECTED 'toat

13. EISe.D APPLICATIO (plaen Ibelow and comphle Item [about). .~.-~ ~*"'. 4.

Q~ ACILJTY I-lS INTERIMI STkiUS.- C']r' 4 ~jjr-FACILITY HAS AGRA PCftIT-.4

(II ROCESSES - CODES AND DESIGN CAPACITIES. 
--

ROCESS CODE - Enter the code' trou h in of pocess codes below that best dscribfesc 1proctIssto be used at the facility..Ten tlnes are provkie-d
-entering codes. If mors lines are needed. enter the code tsJ in the spac provided. If a process w.ill be used that is not included in tha list of cock., bet

dsrbe ttt. process (i-,dn g it desIp c.%-mciryi in the space provided on the form (ltais Il/-C). : .. j...

8. PROCESS DESIGN CAPACITYt-. For ach co. nired in column A inter the capacity~o th IT -- '~- M l
V, AMOUNT - Enter the anOunt...- j 7.* *5*. -.. - *.

2 ..:.UNIT OF MEASURE .- For rI adsn-I-sIn entered in column B80). enter the code from lh ist of unit treasure cDI elo''
-iS rse ure osd. Only teunits of measturv that wre listed belowy should be usead. .*. *"th dscnbos the unit of

O ;'4-APF16PIATEUNIT OF' PsO0. -'APPROPRIATE UNITS CF4.- iCESS MEASURE FOR PRCES -1I~. . *1A)CESS -- MEASURE FOR PROCE S.
P-'-- PR 0C F --- F - --COP DESIGN CAPACITY I*.lr iiPOES -.-.- (~f~D I CAPArITY

-tr-e -...... Trueetnt: * p:~
CONTAINER (borrwt ru. ec SotAlLH ORLGR..,- .  AK ~ j~~T5;ALLON PER DAY O
TANKC - iSOZ -GALLONS OR LITERS S-FC MONDET LITERS PER OAY
%!ASTt PILE '-O-CaC YARDS OR. -SRAEIPO~t - -tax .- GALLONS PaR cDAYOR '~i~ .- CUBIC IdEITERS *- -LITERS PER DAY
SURrACC IMPOUNDUIEN?-tp; - 04-- 'GALLONS OR LITXRSk,V' INCINERATOR T*-.O SPER HOUR OR.-

NI Z. H---*.i'*~*-* -'~: .- . . . .~* :fuTs OS PER HOUJR.~ ~ .j .*..~ .--..-~.e -.-. .. **- !GALLONS4 PER HCU R OR
ECTI WELL 07tsGALLONS OR LITERS" -... . . ...-.. LITERS PER HOUR -

~ANFIL~ ... .- COACRE-FEETr (the volume thil - O.0THER (Use for p icat. chemtce4 'T04 :OALLOHS PERDA0*..,-~ , .. ~1F wodcoast one rorv -- 10£ % thermal or biotogsco tretmnt CI .-.. *.'tCS A
*Ji. ~* depth of one foot) OR A processes not eccumnng In fane

_ '. -. hC1CTARE-#ACTrR -' - Surf ace impoundment. orincineZ fN.5i 4 -
LAND APPLICATION t ..t C CE OR HECTARES .'7 aom De.-cribe the procewAs ina -,.
OCEANI DISP'OSAL 1H52 ALOS PER DAY Oft.: the space provided; Item IJJCJI- a)..

- . ~~~~~LITERS PER DAY .-. 4-*~* . ~ A

SURIFACE INPOUNDINT-f-' DSS. GALLOHS ORLITIERSy..e-, M; - X~ ... ~~
. .. .~ UNIT OF 4.- -7. -- -.1,UNI

:MEASURE . * .. ::-: MEASURE . - . ~ ~ T
UNIT OF MEASURE CODE UNIT OF MEASURE coEUNIT OF MEASURE MEASL

GALLONS .E . A .. .'. . . I ER C A C CIJ
GALN.................@..LITERS PE .A............ . . . .CR.FEET...................

CUI AD TONS PER H4OUR 7 HECTARE-4A6T;K............ .............. .*Y MELTRIC TONS PER HOUR........:CE.................
C U BIC M ET E R S . .: .. *. . . . . C e .AL O N PE -H U A C R ES .

GALLONS~~ P.-U HECTARES.

E XAMPLE FO R COMP LETI NG ITEM I II fshowo in ineI numbers X and X-2 below): A facility has two "M05-age tnks. one tark can hold 200 g.Is and tother c-an holds 400 gallons-. Th, facility also ha an Incinerator that can burn op to 20 gallons per hour. : n -.- :'c-x

C D .J P

SA. PR 0- B.POCS DESIGN CAPACITY A. PRO - B. PROCESS DESIGN CAPACI TY
W JES _1- -OFIFOR,.~ W CESS - *. *..

W CODE or .~e COD SURE

- abovel ... c..s.: (enter .ONLY abZ(fove -. V:~~~ vsi, ONL-
7jz code) A .. z -. codel

031 __ __T_ _ _

X- -20.:..- *.- £ . 5,000 G-

1I 9000 -B 0 s 3 -300~- . * y

32 YI-: (.0

*4Is at . .. .A-? P- Rje-dtJGED A-T GOVERNMENTE
VP4 9__........



PtCLUMC OCSIGN CArKC1T'Y.

irieihiiber 1: . Incendiary.and explosive ordnance sfH-kes -the earth in--a io,uuu acre Target

ipact. area as :a result of artillery and'other major* weapons training,.! r or projectiles. which

ail to function, placement in the 9000 acre center area constitutes disposal *

ine Numnber 3: Ordnance whlch..haS -lost its usefulness for its originally intended purpose' is-

"e safe by physical , chemical and thermal processes carried out separately or in combination.

itary personnel with specialized training disasseble, explode.' burn, and/or dissolve
ronance. ~ *'*

.ie Number 4: - ~sulfuric acid fromi batteries is neutralized with liquid afmnna.

.ine Numfber 6:- Polychlorinlated biphenyl -is included in anticipation of listing as a haza'rdous

'aste. The volumie -given represents the-total- volume of the -storageonaei.AtI i7
s subject to change due to thie unknown volume s occuied by transformers cpacitori a etc.

me Ni~be 8:60 gallons/y'ear.(O. 6 gallons/day) of xylene from Irwin X4~.psi~i ie

Ith fuel oil and burned at the Custer Hill Railer Plant. ;-*

.me Number 5 has been. omi1tted'during the revision. prcs Jn 1981):.~~ ''z :

Y. DESCRIPT1ON OF HAZKR-DOUS WASTES

ZUAZZA IM -49t nubr oin 4CFR*n foe each lied hazadous I~s1 YOU will handle. if Vow

h~n.Se v..ti we not lgted Itt4O CFR. SubanU D.Ut ttm four-d vxx 1T.ibsJ from 40 CFR. Subpsn C that des3crbe. the chii-rae

a ESTIMATED ANN ULAL QUkHrf fy..Foe i; Asud .- ii suv In~ colun A, ovde the quaritit of thet ~ae that vIW be haidlid on an a~nne.I

"boisI ~ ~ ~ FcW~~ eahcascrci ftxi otc aue n jkn A eatimma the *si siebsil of aml the rinI4se vats) that wu bihlle

tv 
. W .

OFME S II rsa=OF bwe kR F oore a ITOrbwSUF- '
ILOv4S

-,r TRIC TNS

W4 a Urd b the U of easr -vZJ I M'tewit rir nuist be cr Ifftiraloon#of the required units of measui taking 1io-_

-unt h prpra ati o pCC 71C91'3Vifl 0. ' 
"

*..F fia' Inw columrrn- A' sect the code (*1 frorn the list of' oc= a c on

)fldicz1 I hv'the wasti Ifl be Itord tr-e.Cj e fi tefa P~-s,

4 c.~~ h dc.wastvs:XFO a~icdvs III Ctoxonamnat ese nchrn.~ath oes rmlthe fls of pcU codes .

~~Ct~r~ rs-e I Itt lI to irertar va th procse thaezwW be used m t and/or disposeoaf all UO-itdaduw~t that posms.. Z

.Nt!F-rWae -*prvv~de tmkving pe _xe.t mi.mrt.fr t"ve ssde:cribed b12Ete 0OT

.XV1331 right bOx a( 1tame IV.O (1) -amd 131 Enter ifltto %:ic pr'Ide 1a.4'l Umn .nmber and lse addftional code s

.voe- on. EPA I-Hwou Wast Huribt isll be dmiind&nhefwmi fo. :;.

&s. or. EPA A~aSI*L~ltif ''... tts~'i* lin corrs~at~coauffI B.Cand D by itimtzgtettlahui
VsaM 0 m e 

the~n tota th w cm m auedI r t;ao i.adc dscOo(h

*Mfc rd m fl of t he- ro s gi r s . g w .1fr'theC EP proom I toke bet-a beie toe '4.scrt~er eCwuezPl D Im* 0()on-

In Reuo .. A at~ thi siwx2 4n twoEPA -Hazadous Wa?.Nwr h alb edt dartne uedt a3dcriete,8 nu1rinD nta ieew

XCJW1. FOR COLExiI T~ rawi~s b i henn- XiX?.X-. Ynd XW bilow) : A facility vAIS tr oaf and dispow afan trim=ld~p~s

dvr-y- ow nsaor ginL- fromn loathermsin ariag and fwiingoprito. In eddiition: tti facility wvill vwst and dispose of three npon-Llisted wastus.Two W=zes

only. "~ tca will 11oi an emasraed 200 pounds per yea.of 'as v~ae The othe iet uis corriosive and ignitable andthere will be an sairtd.

100 pca~wvda per' yao Vtvw-.-Trtawreet will be ins II in~rwKrs arid disposal-will be in a landfill.;,-.?

t PIL EPA
9  c.~uN rv "$-' t-S~.& ~~ PROCESSES A4.t' a

W~HAZ A RD. EI1MATtbANNUA6 -SR -Wr.5iOE5c'c.- ~ - '

ASIO QUANTITY OF WASTIE' ~.. .-- ~ r' ld ,ntItC

9O~~ :P:TO 3 D408' -

X_ 1 5
28 4 T__.F? 9~

-J -

_ _ _ _.- D-

,)C4 D 0 2 P_ K;3W-haon- I 
__________

VAF 31A IO 3(ll' - - PAGE &-OFI -
CONITINUE ON PAGE:

-- A-3 RFPRnnlI~ AT(teI'tIF-Trvl
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r . ESCRIrION OF HAZARDOUS WASE coninued
ESTIMATED ANNUAL su

T "A

1.0
Id H.&AO TO. -STIMAr-- ANrr

.3 rmSEN -QUANTITY OF WAT .
a !

.. 1 te tar code 
code)T

----- LL >:T ibs-pUThoiaed bpey

3. 
.D 0 nldd ihaoe

- .--.. 3
T o43. .. ..

L14S... Sro T o
010 '00S 01-1 I

:, tg

S 0 T.04

6,350
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4% 7TC*
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1 2~
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__________-- ~ ~ __ - . -ERDCDAT OENETE~N



t. 4...

%A 3 .

V C e

44. .

5 a4 scal drwn of th failt be ntutosfrm r*ea

V. FAILT GEGAHI OA

~~ EPA IrD. NO . ( deerfom pgresj'.-. iuts &. sicods 
. O. 

. -

FF

VI. FACILITY DRWINGB S

Al sxciisgfaclt mu& incud ansesaz r*idd age 5iwc in Sct. d Vaing on Fore 11culir in foration"i placm e an "Xin h oxt h

VI. -
-.1OTOR.APH

Al eitigfaiite m s icld poocihs(era ogrud-y alsaolery 
e nthelleisig tu ur;exsin toae..

tr am k an Secton~ aXreas and. Nie- fftr.trg ,te t e tordsoa ra seisrci n frm r eal. . * :'

VII. ~ ~ ~ ~ -t FAILT GEGRPHC LOATO

VIII.4 FACLIT OWNER

lh~rtfy uder enaly oflaftiact avperwrallLSy exmie laon am faiirwt h nomto umttdi hsadalatce

7vb ire noraine isn trecrtadiowee'a aaeca teheore. -ar .smpletcanrhenltiefor tbmi tt ....... inor riq

PI.A.eIR g. j. I ~ VCL S.LGALONEj

- . OPEATO CERETIFOCATION 
M ~~C~ O M ON ~ . .T . zpoE

-ICerify under penaly of law tha I have personally examined and am familiar with the information submifted in this and all attached- ...

docuent and that~ based on my inquiry of those individuals immediately ,esponsible for obtainin9 the information, I believe thatth

I .ubiriffdinformaion is tfeac.cuttCTand coVlere.I*1*a-wr aher eaesignificant penalties fo sbmitting fleinformation,- -

i-nluiding the possibiiy of fine and imprisontmem
AI PIortp)1. SIGCATUREC.DTESGNC

EPA Foir 3eea 51 1 U.0 FS A5y 
CONTINUE O

X.rPR-UC 
A OPERATORN- CERTFICTIO



Closure Plan for Hazardous Waste S-&rage 
Facilities, Ft Riley, KS, Feb 87

APPENDIX B "

REVISED RCRA 'PART A PERMIT APPLICATION
SUBMITTED ON 19 APRIL 1983

B--i

".- REPRODUCED A"" GOVERNMENT EXPEN



DEPARTMENT OF THE ARMY
HI&DOULRTY|P III IkfAkTRI DWA-.,OI IWICI4i &BID 1001 PtiII

April 16, 1983

0 rectorate of Facilities Engineering'I

h-azardous Vastc linageLent Section
Kansas Department of Health and Environment
Forbes Field, Building 321
Topeka, Kansas bbb2U

Dear Hr. KL:aath:

Enclosed is a revised "Parr A".iazardous waste permit application as
requested in your letter dated August 10, 1982. The revised permit application
is Intended to replace in total the initial permit application forwarded
November 18, 10C.

The revised application reflects a total tefense Property Disposal Office
storage capacity of 170 cdbic yards. This storage capacity Is to be provided
by the proposed construction of two metal buildin'gs (85 cubic yards each).

The establishment of a major 9torage facility at the Defense Property
Disposal Office scrves to simplify the storage function. It represents a
change in function assignment and location, but not a change in intensity or
scale.

The storige capacity to%'C-provided by the buildings would replace
existing capacity located in the Directorate of Facilities Engineering and
Defense Property Disposal OfficL functional areas. The specific restructuring
is as follo's: -

Defense- Prope-rty Disposal Office

New Capacity: Form 3, Page -i of 5, Line I: S03, 170 Y

Old Capacity: Form 3, Page 1 of 5, Line 1: S01, 100 G
Form 3, Page I of 5, Line 2: S02, 100 C

Directorate of Facilities Engineering

NIw Capacity: None.

Old Capacity: Form 3, Page I of 5, Line 6: S01, 24 Y
Form 3, Page 1 of 5, Line 7: 503, 300 Y

B-2

REPRODUCED AT GOVERNMENT EXPEN
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If you have 4ny questions or comicnts concernint the application, pleasE
contact hr. Jim ij. y or hr. Charles loarris at (913) ?:*9-2b30.

RteSf-,-CLfU1lY SUDriteCC,

Richard D. Carlisle
Lieuten ant Colonel-, Engineer
Director of Facilities.Engineering

EnclIosures .. ..

- -.........- - B8-3..............

REPRODUCED kT GOVERNMENT EXPENS



11.. C ,oli;d rod Poimaspro9J F K b I 1. U z U
RC R A 7"'EVA Inforimrnoto is requfrridundef Section 300S of RCRA.)

FOR OFFICIAL USE ONLY
-4!P ATo ACRC1vlO 

COMM ENTS

PPLICATION ATE RECEIVE
0

Il VIRST ORREVISED APPLICATION
Place an "X" in the applopriale box in A of B below (mark one box onl) to indicate whether this ,I the fois application you are submitting lot your fic

#tol applcolton. i tht is your lrit apphcatiOn and you already know your facility's EPA I.D. Numlber. of if this is a revised apphcalOn. elntl your 1.

EPA 1.0. Numler in Item I aOve.-

A. FIRST APPLICA-TION ( pioc. wi "Xbelow and prolvd Ihe approprlflat dole)

FACILITY (St injfruCtiori for definition of "exi "ti i'. i.ti . FACILITY (Complete item btlow-J

Io CompIeft iem below.) 
O W IT

y-t O RI 
O RN WFA C IL ITII .P O I I H D T E y ' 

m ' l ~ )  
q - " '  y  P

PROVIDE 
THE OAT

f OR EXISTING FACILITIES. PROVIDE THE DATE (yr.. mo.. & day) anR .OVdE y THEA

OPERATION DEGAN OR THE CATE CONSTRUCTION COMMENCED TION dayGA OPE

the 1= tothe ell)TICN REGAN OR IS

(ue 
EXPECTED TO DEG

10. R VISE APPLICATIO patatXb~sed~~tEie ao

. FACILITY HAS INTERIM STATUS 
i1. FACILITY HAS A RCRA PERMIT

Iil. PROCESSES - CODES AND DESIGN CAPACITI

A. PROCESS CODE - Enter the code from the list of process codes below that best descrilbe each process to be used at the facility. Ton lines are provded Ic

entering code. If more lines are needed, enter the codeli) in the space provided. If a process will be used that is not included in the list of codes below, th

describe the process fincluiding its de;.'A caciryi in the space provided on the form [Itn IIJlCj.

B. PROCESS DESIGN CAPACITY - For each code entered in column A enter the capacity of the process.

1. AMOUNT - Enter the amount.
2. UNIT OF MEASURE - For each amount entered In column BIt), enter the code from the list of unit measure codes below that desci e the unit of

measure U.ed. Only tits units of mlure t"at are lited below thould be usd. 0

PRO- APPROPRIATE UNITS OF PRO- APPROPRIATE UNITS OF

CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS

PROCF.S ODE DESIGN CAPACITY PROCESS CODE DESIGN CAPACITY

T rre.a ltirn, t

CONTAINER (barl. drum. etc.) S0 GALLONS OR LITERS TANK Tot GALLONS PER DAY OR

TANK S02 GALLONS OR LITERS 
LITERS PER DAY

WTE 
CUBIC YARDS OR SURFACE IMPOUNDMENT TeZ GALLONS PER DAY OR

WASE PLE 03CUBIC .ATRS ORLITERS 
PER DAY

WAT IECUSIC ME[TERS 
TOR TONS PER HOUR OR

SURFACE IMPOUNDMENT 604 GALLONS OR LITERS INCINERATOR 
METRIC TONS PER HOUR;
METICLO?% 

PER HOUR

Disposal: 
GLLORS PER HOUR O

INJECTION WELL D79 GALLONS OR LITERS 
LITERS PER HOUR

LANDFILL DCC ACRE-FEET (the volume that OTHER (Ut for phj'Iic0VchmiC4 T04 GALLONS PER DAY OR

would cover one acre to a thirmal or biolol r oa ma nt LITERS PER DAY..

depth at one foot) OR prOcecati not occurring In tainkj,

HECTARE-MZT'IR surface impoundmelnt or tncinerP.

LAND APPLICATION DSt ACRES OR HECTARES otorl. Describe the proceutl On

OCEAN DISPOSAL Cal GALLONS PER DAY OR the apaceprould; Item III.C)
LITERS PER DAY

SURFACE IMPOUNDMENT .IS GALLONS OR LITERS

UNITOF . UNIT OF UNIT'

MEASURE " - MEASURE MEASL

UNIT OF MEASURE CODE UNIT OF MEASURE CODE UNIT OF MEASURE COD

GALLONS......... ......
G  LITERS PER DAY . . . . . . . ... .. . V ACRE-FEET ...-. ..... . ........

LITERS .TONS PER HOUR ............. . HECTARE-METER . . . . ....

CUBVC YARDS ........... . R METRIC Toms iR O. ACRES .... ...*.

CUBIC METERS ......... ....... . GALLONS PER HOUR .- . ....... £ HECTARES.............-.-.;.

GALLONS PER DAY.... . . . . ..... LITRS PER HOUR . ............ 04

EXAMPLE FOR COMPLETING ITEM III shovil .... ind nbm X.-1anoX-2below): A facility ha twil storage tanks, one tank can hold 200 gallons and z

other can hold 400 gallons. The faclliW also has an Incinerator that can-bum up to 20 gallons pe hour.

DUP I
A.PR0- 0. PROCESS DESIGN CAPACITYA.. PROCESS DESIGN CAPACITY

CE 
2 UNI OFFICI2ALITCOFI

CODE OF ^ I USo 1. AMOUNT I US:
1 . AM OUNT M CA- W DE 

F CA

abou) (enter ONLY - boveJ 
(ne OH

X1S02600 G T 0.01

X-: T 03 20 E 6 T1_ 26 _U_

2 32

3 T0141 30 9

T O 1 0 s 8 0l s 11_ _o fP .__ _

EPA Form 3510 1&801 DFAC 
CONTINUE ON RE%
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. P oC ^SoS (o-n s OR IN ctu T 4A r E S- FOR C, ...... .

SPACE FORS ADOiIiONdAL PROCEIS CODES OR PROSH~I TRpoC~S(04~O1 O ARr~cS NIC CI
,itCLUDr D($1GNt CAPACITY-

Line Nimber 1: Incendiary and explosive ordnance strikes the earth in a 16,000 acre target

impact area as a result of artillery and qther major weapons training. For projectiles

wHich fail to function, placement in the 900 acre center area constitutes disposal.

'-o Number 3: Ordnance which has lost its usefulness for its originally intended purp.ose is

safe by physical , chemical and thermal processes carried out separately or in combinat-

ion. Military personnel with specialized training disassemble, 
explode, burn, and/or

dissolve the ordnance.

Line Number 4: Sulfuric acid from vehicle batteries is neutralized with aqueous amm-onia.

Line Number 5: Waste xylene from a medical labratory is mixed with fuel oil and incinerated

in a heating plant boiler.
Line Number 6: Neutralized sulfuric acid bearing lead and cadmium is given biological treat-

ment in the installation's sewage treatment plant.---

IV. DESCRIPTION OF HAZARDOUS WASTES
.. EP A H AZA ) U! W UBER - ier the our 1911 number rrn ubplart 0 or eaChli haardous ww~o you wil hand. If You

handle hazardous wanes which are not listed in 40 CFR. Subpart D. enter te f:our--digumb, .a) .ubt .tt ieh

tics and/or the toxic contamrmnant of those hazardous wlates. . ..

S. ESTIM.ATED ANNUAL QUANTITY - For each 1lsed wvet entered In column A estirnat the quantity of than werts that will be handled on an annul

bas$;i. For each cha&racartuic or toxic contarmilnnt ehter'd in column A etimate the total annual quantity of all the non-lited wasittej that will be handtle

which pos e- that c-eracteri.ic or contamir"nL

C. UNIT OF MEASURE - For each quantity entered In column B enter the unit of measure code. UniU of measure which must be used end the appropriate

ENrI LSJ L NTJ OF MMASURE CODE METRIC UNIT OF MEASURE CODE

POUNDS ..... .. . . ....... .. ........ P KILOGRAMS. 
K..................

TOPIS .............. . . ...... ,. ...... T METRIC JONS.. 
#.............................

scility records use any other unit of measur for quantity, the unlu of measure must be converted into one of the required unitU of measure taLbing into

account the appropriate density o specific gravity of the wante..

I0D. PROCESSES
1. PROCESS CODES:

For rartd h saardous waste: For each listed hazardous waste entered In column A select the code[) from the list of pocw codes contained in Item III

to indicate how the wste will be lo'red treated. and/or disposed of at tha facility.

Foc non-istead hazardous was ..s: For each characteristic or toxk. contanirinant entered In column A. &elect the codell) from the lisn of proces codes

contained in Item III to indicate all the prcetCs that will be ,ad to store, treat. and/or dispose of all the non-lited hazardous wates that pos.e'

that characTeristic or toxic contaminatro

Note: Four spaces ars provided for entering process codes. If more er needed: (11 Enter the fit three as described above; (21 Enter -000 in the

extoers right box of Item IV-Dill; and (3) Enter in the space provided on page 4, the line number and the additional codefs). -.

2. PROCESS DESCRIPT.ION: I a code is not thd fo A process ta ill be used. desribe the process In the space provided on the form.

MOR' "" " --- ': -' A' ON AARDOUS WASTE NUMBER - Hazardou. wate h an be drd

NOTE. HAZARDOUS WASES DESCRIBED BY MORE TA ONE EP • - can " "r by

me than on* EPA Hazardous Waste Number shall be d,,, tieOd on the formn as follows; :. - . . a wl .. . . .. , .

1. Select one .of the EPA - .zardousWasle Numbers and enter It in column A. On the arnT line complete columns BC SM D by 00tmating the total annual

quantity of the wanteand describing all the pocew to be used to treat. store, and/or dispose of the waste.

2. In lumn A of the nex line enter the other EPA Hazardous Wavte Number that can be used to describe the wage. - I- -olun (2) on that line onto.

-incuded with above' "n make no other entries on that line.

3. Repeat step 2 for each other EPA Hazardous Waste Number that canbe used to describe .t hazardous AS. .

EXAMPLE FOR COMPLETING ITEM IV (shosm i line numier X-l. X*2. X.3, andX-4 below) - A fcility vAi treat and dispose of an estimated 900 pounds

per year of chrone shavings from leather .nning e finishing openrklio. In addition. the facility will treat end dispose of three non-lised waes. Two vas

are corrosive only and there will be an imated 200 pounds per year of each waste. The other wa e is corrosive and ignitable and there will be an estimaiec

100 pounds per year of that waste. Tmratment will be in an Incinerator and disposal will be in a landfill.

A.EP 
C.UNIV 

0. PROCESSES

S|HAZARD. B. ESTIMATED ANNUAL 
.

MEAR

HAZAD S SURE 1.PROCESS COoCS .PROCESS OESCRIrTION

Z hi ASTENO QUANTITY OF WASTE (enter(enter) fltecodelsnot.'red n0(1))

Z (en c code) 
Mcode Is____not_____entered _______Iu~ I I~~csso[

X-1 K05 4 900 P T03D80

' D0O 2  400 PT 03D8 0

x-3D0 0J 100 P T0 3D80• ._- -- -rm-rT-T-- 
--rr-r

X-4.D.0.0. 2  
.. : ncludedwilh above -

EPA Form 3510 (6-801 DFAE .. 
5 PCONTINUE ON PA
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c PUC CA

WK 1DUP 2 DUP

IV. DESCRIPTION OF HAZARDOUS WASTES (CorifmLied)

.EPA c. UMIT 0. PROCESSES

hi HAZARD. B. ESTIMATEID ANNUAL OIF R. CnC~ O - 3t.pSFoCCS EsoscRIPTION
Z ATEO UANTITY Of WASTE 1. ROESiCDE

C. W ST (e UIe coe (oetr(ilr (if a code u flog entered in DMI)

ID0 03 7,100 K D08 1____ ______

2 D001 1.100 K 0 8 1___ _______

3 D00 3 I nclui- ed with above .

4 D00131 4,600 K S S0 3-T 0 4___________

5 D 0 01 735- K IS S03 T 0T4

6 D00 3 1 ----- II I Included with above.

7 D010021 14,800 - T 0~ 1

8 DO010B 24,050 K T 04 ________-____---_T-

9 D0 006 24,050 K, *04

10 U 2 39 195 K T0 4

12
- - I - I- ir- m

13

14

-- -- -- T mltm

16

17

18

20

21

22

23

24

EPA Fofm 3510'3 (640) DFAE .CONTINUEO 
E
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.LIi'L , I I 'U- lUt ul AL. I L' Iu 1 -- M 1
US- HI SPACe-TO LeST ADDITIONAL PR

O C ES COODES FROM tITED NPAG

EPA 1.0. NO. (enle from Pact 1)

KS.162114 0 20 7 56 6
'. FACILITY DRAWI.NG .'. 

.. = ' *

ILI AI ncude n the p.ce provided on page 5 a scale drawing of the facility [set instruct;onl formor detail).

,I.PHOTOGRAPHS .... . . . I .s" . . ." = "z

All existing facilities must include photographs (aerial of9 round-level) that clearly delineate all existing structures; existing storage,

treatment and disposal areas; and sites of future st6rage. treatment or disposal areas [see instfluc;ons for more detail).

11. FACILITY GEOGRAPHIC LOCATION.

LATITUDE (degre|. nit nuIhI. & seconds) 
LONGITUDE 'degrees. minutes. & ocanda)

3 9 03 0 0
4' as . 1i RS -S 71 

I t 76 I TV

Vil. FACILITY OWNER

] A. If the facility owner is also the facifity.operator 
as listed in Section Vill on Form 

1. -Genarul Information", place an "X" in the box to the lehtand

skip to Section IX below. -

B. If the facility owner is notithe facility 
operator as listed in Section VIII 

on Form 1. c€omplete the followring items: ..

I.NAME Of PrACILITY'
S 

LEGAL. OWNER 
2* c

3. STREET OR r.O. POX 
A. CITY OR TOWN $.ST. 4. zip CODE

C 
C

IX. OWNER CERTIFICATIONu 
d n a

I certify under penalty of law that I have personally examined and am familiar with the information subitted in this and all atached

documents, and that based on my inquiry of those individuals immediately responsble for obtaining the information, I beieve that the

subfnitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information,

including the possibility of fine and imprisonment.

A. N A ME (print or r),pei 
S. SIGNATURE 

C. DAT SIGNED

" E A L C R E I G H T O N 
a -

.
D E 

,

Major General, U.S. Army Connand ng / 4.(/.. / .

X.OPERATOR CERTIFICATION .
"

I certify under penalty of law that I have personally examinedand am familiar with the information submitted in this and all attached

documents, and that based on my inquiry of those individuals immediately' responsible for obtaining the information. I believe that the

ItI! ted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information.

ding the possibility of fine and imprisonment.

.NAME (pr~ i rfi 
E 

SYC 

C. DATE SIGNED

CHARD D. CARLISLE 
C 1.L/9624 19J?3

Lieutenant Colonel En ineers 7NNU =

EPA Form3510.3 Wow#|DFAE .
PAG S 

CONTINUE ON PAGE

EPA orm31O~RI69 REPRODUCED AT GOVERNMENT EXPEW,



Continuation Sheet to EPA From 3510-3 (6-80) 
(Consolidated Permits Program,

Form 3, Hazardous Waste Permit Application) 
KS6214020756

SECTION VI PHOTOGRAPHS*

. ..." . 4

L• 
0

J'

-. i ". ""

•- a

--
N Mik 

. .. .
°

Directorate of Facilities Engineering

Container Storage for Explosives . .. .......
Area Number 1 -

November 14, 1980

DFAE Page 4 aof 5 . .. - .

DFPR.ODUCED.- ERNMENT ... ...
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Continuation Sheet to EPA From 3510-3 (6-80) (Consolidated Permits Program, .

Form 3, Hazardous Waste Permit:Application) KS6214020756

SECTION VI PHOTOGRAPHS

Director'ate of Facilities Engineering

Treatment for Neutralized Ad

Custer Hill Sewage Treatment Plant
Photograph 'not Available

V..

.4o

DFAE Page 4C of 5
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Continuation Sheet to EPA From 3510-3 (6-80) (Consolidated Permits Program,
Form 3, Hazardous Waste Permit Application) KS621402075 6

SECTION VI PHOTOGRAPHS.

4-

Directorate of Facilities Engineering
Treatment for Explosives

November 14, 1980

DFAE Page 4J of 5

"B-12
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Continuation Sheet to EPA From 3510-3 (6-80) (Consolidated Permits Program,

Form 3, Hazardous Waste Perm-it Application)J ,KS6214020756

SECTION VI PHOTOGRAPHS

114
.3 L .

Directorate of-.-Faclities Engineering
Treatment for Sulfuric Acid

Custer Hill Battery Shop

DFAE Page 4e of 5

5-13
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Continuation Sheet to EPA From 3510-3 (6-80) (Consolidated Permits Program,

Form 3, Hazardous Waste Permit Application) KS6214020756

SECTION VI PHOTOGRAPHS

Directorate o-Facilities Engineering
Treatment for Xylene-

Custer Hill Heating Plant
March 18, 1983

DFAE Page 4e of 5"

: - B-14
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Continuation Sheet to EPA From 3510-3 (6-80) (Consolidated 
Permits Programs

Form 3, Hazardous Waste Permit Application) KS6214020756

SECTION VI PHOTOGRAPHS

Directorate of Facili.ties Engineering
Disposal for Unexploded Ordnance

Permanent Impact Area
Photograph not Available

(8

DFAE Page 4, of 5
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Closure Plan for Hazardous Haste Storage FacilIties 
Ft Riley, KS. Feb 87

APPENDIX C

REFERENCES

1. Title 40, Code of Federal Regulations (CFR), 1986 rev,-Part 261,

Identification and Listing of Hazardous Haste.

2. Title 40, CFR, 1986 rev, Part 265, Interim 
Status Standards for Owners

and Operators of Hazardous Haste Treatment, Storage, 
and Disposal

Facilities.

3. Kansas Administrative Regulations. Title 28, 
Article 31, Hazardous

Haste Management, Section 28-31-8, Standards 
for Hazardous Haste Storage,

Treatment, and Disposal facilities.

4. EPA Test Methods for Evaluating Solid Haste, 
Physical/Chemical Methods,

S-846, 2d ed, 1982.
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State of Kansas
Mike Hayden, Governor , ,'  i .*.

Department of Health and Environment 0 0
Division of Environment Respond to: (;I,') t..- I

Staney C. Grant, Ph.D., Secretary Forbes Feld, Bldg. 740, Topeka, KS 66620-0002 FAX (%t3) 296-6247

December 3, 1990

Col. Steven Whitfield
Director of fgineering and Housing

Headquarters, Ist Infantry Division

and Fort Riley
Fort Riley, Kansas 66442-5000

Re: Building 348 and CONEX Closure

EPA I.D. Number KS621402075
6

Dear Col. Whitfield:

We have received the closure report dated October 
23, 1990 for

Building 348 and the CONEXs. 
Based upon the information contained

in this report, the additional information submitted on November

27, 1990 by the Corps of Engineers, and my closure inspection

conducted on February 21, 1989 we consider the closure to be

.complete.

If you have any questions, please feel free to call me at (913)

296-1613.

Sincerely yours,

... .4

Martin L. West
Environmental Engineer
Hazardous Waste Section
Bureau of Air and Waste Management

c. Wes Bartley
Ken Gilman
Missy Anderson

mlw/ftrlcpa. let

Charles Konigsberg, Jr.. M.D., M.P , James Power. P., Lmne Phips D, . Roger Cariso Ph.D.,

Director of Health Director of Envibone' n Directo o 04 infonTont Director of the Kansas Health

(913) 296-1343 
(913) 296-1535 Systems and Environmental Laboratorfy
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DEPARTMENT OF THE ARMY './

ug~ \ KANSAS CITY DISTRICT. CORPS OF ENGINEERS

700 FEDERAL BUILDING iI

• 'LY TO KANSAS CITY. MISSOURI 64106-2896 " N"
" 

REPLY TO

ATTIHTION Or-: November 27, 1990

Construction Management Branch

Construction Division

SUBJECT: Additional Information Concerning 
Traces of Pesticide

in Test Results in Final Report 
for Contract Number DACA41-88-

C-0068, Hazardous Waste Storage 
Facility, Building 292 (348)

and CONEX Containers, Fort Riley, 
Kansas

Kansas Department of Health 
and Environment

Hazardous Waste Section
Bureau of Air and Waste Management

ATTN: Mr. John Paul Goetz

Forbes Field, Building 740

Topeka, Kansas 66620-0002

Dear Mr. Goetz:

Enclosed please find additional explanation of the traces

of pesticide shown in the test results contained in the final

report for the subject project. This additional information

was requested by Martin West 
of your staff and he indicated

that the closure could be 
finalized upon receipt of 

this

information.

It is hoped that upon review 
of the additional information

the closure certification 
for the subject project will 

be

accepted by your organization 
and this phase of environmental

cleanup at Fort Riley will 
reach a conclusion.

_ .Sincerely,

Glen E. Davis

Chief, Construction Division

Enclosure

CF:
R/E, FM-RI
DEH, Ft. Riley, (Greg Sinton)

Kansas Department of Health and

Envirorinent, (Martin WEst)



CEMRK-ED-GE (200-ic) 
20 November 1990

MEMORANDUM THRU Chief, Toxic 
& Hazardous Waste Management 

Branch,

ATTN: ED-TP (M. Anderson)

FOR Chief, Construction Division, 
ATTN: CD-MQ (K. Leutkemeyer)

SUBJECT: Updated Results of Pesticide Analysis for the Fort Riley

Conex Closure

1. The purpose of this memorandum is to provide clarification in

answer to a request by the Kansas 
Department of Health and

Environment on the results reported by the United States Army

Corps of Engineers (USACE) for the Fort Riley Conex Closure

Project. The USACE report was found to be in error since it was

based upon preliminary analytical data provided by the

Environmental Protection Inspection and Consulting (EPIC) Company,

Inc., and will need to be corrected to reflect the findings of the

final analytical data report.

2. As requested, the ED-GE staff 
completed a review of the EPIC

raw data packet. The ED-GE chemists were unable to-confirm the

reported results. In an attempt to clarify the conflicting EPIC

reports (i.e., preliminary data reporting 
positive pesticide

contamination; subsequent data reporting negative pesticide

contamination), a member of the ED-GE technical staff conducted a

telephone conversation with the EPIC Quality Control officer and

Pesticide Residue Chemist. During the course of the telephone

conversation, it was determined that EPIC had failed to update the

preliminary analytical report (positive values reported were the

result of conex sample peaks being identified within the same

retention window as pesticide standards - this ",preliminary data"

was reported to the USACE-as the project was designated at "time

critical") after conducting the required subsequent gas

chromatographic electron capture detector second column

confirmational analysis (previously reported pesticides for the

conex sample were determined to be caused by matrix effects, since

the peaks of interest were not found to be within the same

retention widow as the pesticide standards on the second column -

positive pesticide report updated to report no pesticide

contamination, but not forwarded to the USACE as a result of EPIC

oversight). The subsequent analysis demonstrates the sample to be

free of pesticide contamination at-or-above the minimum detection

levels for low environmental samples as analyzed by the United

States Environmental Protection Agency (USEPA) Solid Waste Method

8080 and are the analytical data which should be reported.



CEMRK-ED-GE
SUBJECT: Updated Results of Pesticide Analysis 

for the Fort Riley

Conex closure

Therefore, the USACE analytical 
report for the Fort Riley Conex

Closure Project should be updated 
to show verification of removal

of pesticide residues from the previously 
contaminated conex.

3. Enclosed is the final pesticide 
report from EPIC.

4. Point of contact for this matter 
is Mr. Jerry A. Montgomery at

extension 7882.

EnclPUE Chie , Engineering Division

CF:
CEMRD-ED-G through CEMRK-ED

CEMRD-ED-GL
CEMRD-ED-GC
ED-X (wo/encl)

2

" ' .' " : " - ..* A . )



November 01, 1990

Mr. Jerry Montgomery
US Army Corps of Engineers
700 Federal Building
601 East 12th Street
Kansas City, Missouri 64106

RE: Conex Decontamination - Ft.Riley, Kansas

Dear Mr. Montgomery,

Please find enclosed the QA package and chromatograms from

Eagle-Pitcher.

S,34cerely\

*-.Coiny J.Tq1.
presiden4t
E.P.I.C. Company, Inc.

450 DAINS "LIBERTY, MO 64068 (816) 781-7755
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WAIER MATRIX SPIKE/IMATRIX SPIKE DUPLICATE RECOVERY

PARAMETER: PESTICIDES/PCB'S

METHOD: EPA 8080

CLIENT: EPIC

CLIENT SAMPLE I: FORT RILEY CONEX BLDG. 348

EP-ES SAMPLE 10: 90-09-006-02A

DH FILE ID: 9006.QA

I I SPIKE SAMPLE Ks I I
I I ADDED CONCENTRATION COICENIRATICMI MS

cOKPWW l UGIL I UG. I UGIL I REC I

MCC z am = = = = ===Z=.==== an n:Zz=== ====w-=w=- Cn=

iGAA-BHC (LID JNE) 0., I .4 0.96 I 240 I

IKEPTACHLOR I 0.4 1 <.03 I 1.25 I 3 1 I 0

IALDRIH 10.4 I <.04 I 0.89 223 I

IDIELDRIN 1.0 1 <.02 - <.OZ 1 0 j

IENDRIN j .0 1 -. 06 I <.06 0

14,4-DOT I 1.0 I c.1 I 4.7 472 I

.= ===== =====.===.=... = = = = = =-=-.= ..

I ISPIKE SAMPLE I So I I

IADDED CONCENTPLATICO4 CONCENTPLATION XS %~j

CCKPO(UD IUGI. I U UG/ L U%/L IREC D T/"I------------------------------........... -... - . ====" 1 '-~ j -

IGAMM-BHC (LINDARE) 0.4 I <.4 I 0.91 22.8 I 5

1HEPTACHLOR 0.4 1 <.03 1.15 28a 1 8 1

JALDE lR 0.4 1 <.04 .81 I 203 I 9 I

jOlELDRI M  1.0 I <.O2 I <.02 I ...... I

IENDRIN 1.0 I <.06 <.06 j 0 ------ I

14.4-DOT 1.0 .12 I 3..1 I 34 I311

------------------------

- ------ --- ----
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16. 7

30. 7 iz

31 .967

3.657

33. 69?

401.537

4 1.69

4 3. 14 2

CrIROIATCPAC C-P.3A FILE 4
$AMPLE 110 0 flETHOD fie k
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£ C.49 2577 V .161?

7 .77 :55: V 6.89:
8 2. .77 i$9 V -.18386
i 9 2,..35 3s5% V 8.0289

1 6 - . . '7 3 8 5 1 - - . . . 0 2 2 9 - ....
!85 V 0.833

1 5.93 1155 V 0.0887
13 r,.33 132£ 8.0899 -

14 . 967 2675 8.8281

15 *i.653 1446 0.8108

16 1.38 8682 V 8.8651

17 11.663 4859 0.6304

18 11.792 258 V 8.8019

19 12.277 1S 3 0.68076

2 2 i2.77 08328 0 .812

21 3.643 1125 V 6.884

22 is.217 162$ V e. 812 2

23 3.473 576 6. 0843

24 i4 . C37 685 8.S45

-5 C 13.933 293 .. 8022
25 -2

6 1 4. EE2 697 v
27 1E.62 12'9 0.6814

28 15. %:" 3106 8. 233

29 1E.. 63 340342 S 2.5513

38 16. 613 1 e: T Id 68 14

31 17. 105 2f7 8.8822

32 17. 387 127i.22 V 8. 9567

33 17.533 353616 SY 2.6563

34 17.957 768 T 8.8 58
35 18.12S 459 TV 0.0034

36 13.415 385671 V 2. Z914

37 !'.167 41192 V 0.3883

33 19.6 663 8. 885

39 2c0 .3 981 __ 0.074
48 2.... . 2 ? .3 17849 V 2.3327

41 26. 553 999 V G. 0075

42 21. 187 383958 2. 2785

43 21.553 352348 SY 2.6413

44 21.892 412 T 8.831

45 22.582 7533 6.8565

46 22. 962 298z:5 v 2. 2395 -

47 23.798 12582 e.8937

48 23.972 1682 V 6.812

49 24.27 361784 2.2622

50 24. 5S5 843 V 8.8863

51 24.8 478 6.6836

52 24. 955 662 V 8. 865

53 a2 15 4 S251' 3.617

54 25.3 549278 SY 4.1175

55 25.4*8 2893 T 8.0157

56 25.677 441 T" 8.6033

57 25. e85 1541 TV 6.6:16

58 25. 835 596 TV 6.60845

59 25.925 382 TV 8.8823

68 26.262 504269 V 3.7881

61 26.65 338889 V 2.5464

62 27. 852 1186183 V :.921 -.

63 27.5i3 103683 V If.777



* . ,.3 1636*3 V 6.7772
'. 757 368 07 V -e. 2764

812 3564 V 6.6 1-67
,,. 142 11259 v 8.0844

t-':' . , 3713 V 6. 8Z76
65 2375 V 8.8215
69 23.C 85 30638 v

78 .923 1806566 V 7.5454

71 29.155 1217798 SV 9. 28

72 29.543 186 T 0.888

73 29.595 531 T 8.8844

74 29.67 665 T 6.885

75 29".79 7184 TV 8.8532
76 8. 4e5 446 0.6833

77 38.735 866564 SV 6.4569

78 31.842 218 T 0.6816

7"9 31. 187 1847 TV 6.67
88 31.243 :76 T a.8813

81 31 .272 234 TV 8.8818
31. 3r8 0.8828

3 -., 124 0.8889

S.4 _ .
':
* 52:3 V 8.864

85 Z*. 5. 786 8.6853
,$6 21. 963 538371 SV 3.9758

87 323. 355 293 T 8.8622
8 2. 443 2"E49 T 8.0819

89 32.615 758 T 0.0057
98 32.75 725 TV 6.854

33.3 23927 4. 3023
92 34 27 741 8. 8856
:- 13;3 0.0181

. S4 .3 8. 88415 -4. 948 1398 8.8165

96 3t5.82 2789 V 8.0269

97 35. 165 -.. 538 VV'4 O4
93 35.79 182392 S .3672

99 36. 182 325 T 8.6824

188 36. 178 1133 6.685

101 36.65 991849 V 7.4291

102 37.658 283 8.6821
183 39.062 469 .8835
104 39. 127 "232 6. V8817

185 39. 187 474 V 8.8036
186 39.222 285 V 8.0821

107 39.253 162 V 0.0012
18 39.44 401 8.683
!89 3".587 792 8. 0859

110 40.81 387 6.8623
111 48. 158 64 V 8.8885

112 4 e. 585 229 8. 6617

1 :3 4 8. 85 4Y5 6. 6637
114 40.937 1341 6.081

115 41. 13 7M3 8.8053
116 41 .242 141 r.B 11

117 41.623 i590 8.0119
II$ 41.792 1440 V 9.018

119 41.94 1623 Y, - 8.0122 - -

129 42.928 4 - 6.003? -; ,
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Date: 5O'-C

r --Uze 
Kc 

_ _ _ _ _ _ _ntlysz(s)l 
Z/

ns"-~tar TjntN: 4e:
Detector Ty________

M~ethod Nu~ber: _________Stop 

T. e:

Colu=z-: Length Siia.te

Body: Cl~ass - S ic / thr ________

1.D. -Pc:n/~~

Te'.p. Program-

T-if. 2::5 0 c Fi-fin. 2,2-mn Total Run

A~rea System Standard: - Inj. QuaTnt. (ul) 3-c

Ru-n ).rbrSample Description D-;I u ti

______________________ SI 0_____________

51___I _2_

<Z-_ _ 3 
_ _

1 iROUTINE/ ,, ~ -ve/I___

1)~~c __________ O=S 
I ________
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67 Z7. 4 514 6318

63 .07 57Z4 6 e. 851

69 28.17 155564 SV 2.3119
70 2Z. 457 111 T 6016

71 E S.573 38645 V 8 4554

7Z E.8S8 29075 V (4.4321

73 29.163 186388 y 2.77

74 29.473 169692 SV I,6382

75 29. 7 S292 
6.0043

76 29.983 11699 V 0.1739

77 3G.355 535 6.6879

78 30.558 31816 V 0.4728

79 30.94 13953 e.2 74

S8 31.3 28937 8.43

81 31.5S7 3327 V 6.8494

S2 31.673 11449 V 8.17e1

83 31.79 2625 v 8.839

84 31.e5 333 V 8.8495

35 31 .9s 4139 V 8.8615

8& 31.962 6.I3 6 6.0981

87 32. 872 2336 V .8347

.8 3 2:8 41475 Y 8.6164

89 32.655 29416 V 8.4372

98 33.3 11275 V 8.1676

91 33.E92 2884 V 8.8298

92 33. 175 8612 V 8.128

93 33.22 16756 V 8.249

94 33.472 1449 V 8.8215

95 33.5 2644 V 8.8384

96 33.56 685 V G. 089

97 33. 6238 7682 V 8.113

98 33.S:37 13 S 8.8285

99 33.91 1635 V 8.6243

188 34.83 4272 V 8.8635

181 34.892--.. 1751 -V 8.826 --

182 34.135 3294 V 8.049

183 34.593 129856 S 1.9179

184 34.945 694 T 8.8183

i85 35.093 396 T 8.8859

186 35.19 824 T 8.8122

187 35.282 960. TV 8.8143

18 35.373 555 T S.8882

189 35.73 7998 8.1187

118 35.772 8841 V 9.1195

111 35.98 1392 0.8287

112 36. 128 1648 8.8244

113 36.59 184156 V 2.7368

114 37.882 2217 V 8.8329

115 37.143 1536 V 0.8228

116 37.473 32756 V 8.4868

I17 37.552 41168 V 8.6188

118 37.927 1899 V 9.8269

119 38.888 1633 V 6.8243

128 38.135 4186 V 0.6622

121 39.462 34745 V G.5164

122 39.857 18825 V 0.2679

123 39.113 24512 V 8.3643

124 39.465 91 V 0.81!34mo 
,P,
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4 1.96 358 6. 0533

,, s ., 0 .8I6$6
26 , 3,7 116270 V I. 387

7 2 6 Z 5 .444 V 6. 3335
,8 > ,. V 6.84t8

4 SO 57e5 0.0848

10 .6 C 2964 6. E44
11 5.923 1631 6.8,:53

12 6. 27 3915 0.6582

13 .*."732 663 0.6892

14 11. 44 16292 8. 153

15 11.918 1362 8. 0282

16 12. 82 924 8.8137

17 1Z .337 793167 S 11.7875

18 12.978 187. T 8.8028
19 13.135 212 T 8.8831

2 13.257 583 TV 8.887

21 13.352 151 T .6622

2 4.86 252 .8384

23 14. 197 146 V a.fi22
24 15. 183 7219 0.Io'3

25 15. 642 396 . $58
6 16. 387 2809 8. 299

27 16. 862 3313 8.8492

28 16.97 382 V 8.6845

29 17.3$2 848 8.0126

35 1.598 3746 V e.8557

31 1:.018 2339 8.8348

Z2 18. 187 2E9939 SY 3.12

33 18.697 1358 T 6.0262
34 18.942 357 " e.8053

35: 19.82 463 T 6.666

36 19.223 4787 " 8.8711

37 19 .S45 12711 -. 1889

38 28.188 12322 V 8.1831

39 2G.47 I123S V 8. 167

40 20.83 1372 V .6264

41 21. 153 684759 S.9875

42 21.758 52863 V 0.7856

43 21.873 50231 V 8.7465

44 22.297 18.1643 "V 1.5816

45 22.493 42778 V 0.6356
46 22.83 1371441 V 20.3813

47 23.187 174388 V 2.5916

48 23.327 185877 V 2.7585

49 23.61 24341 V 8.3617

50 23.918 184487 V 2.7405

51 24.898 38623 Y 8. ,,74

52 24.313 24750 V S. 3678

53 24.747 1549 0.823

54 24. 937 2D418 0. 3833

55 25. 155 49886 V 6.7295

56 25.338 38733 V 8.4567

57 25.565 81861 V 1.2166

58 2w. 778 9366 V 8.1392

59 25.892 2414 V 0.8359

£8 25. 922 2004 V 8. 0298

61 26. 5 34960 V ., 5!95



PESTICIDE 0CANAICS ANALYSIS DATA SWEET

CLIENT: EPIC

DATA FILE ID: 9006-KO.PT

CLIENT SAMPLE ID: FT RILEY CtSNEX BLDG. 3.48 METHCM KAN%

LAS SAMLE 10: 90-09-00646g

LAB FILE 10: 1001-62

DATE RECEIVED: 9/4/90J

DATE AMALYED: 10111M
DILUTION FACTR: 1.0

MATRIX: UATER

CAS. -ICONCEWTRATION LMITS IDETECTICU LIMIT

COM4POUND W"BER UG/L t IL

ALDRIM 309 -0C- 2 IDL 0.04

ALPKA-BHC 319-84-6 < DL j 0.03

BEA8C319-85-7 < DL I 0.06
DELTA-BWC 3 98- DL 0.09

GAMXA-SHC (L I DANE) I 58-89-9 < DL 0.04

CHLORDANE I 57-74-9 <DL I 0.14
4.4'-DD0 72-54-8 < DL 0.1i

4.4'-DDE j 72-55-9 < DL O .04

4./S-DOT j 50-29-3 < DL I 0.12

DIELDRIM I 60-57-1 < O L 0.02
ENDOSULFAN 1 959-98-8 < OL. 0.14

EWDOSULFAN 11 33212-65-9 -c DL 0.04

ENDOSULFAN SULFATE I 1031-07-8 < OL 0.66

ENDRIN I 72-20-8 < (DL I 0.06
jENDRIM ALDEH4YDE 7421-93-4 <C DL 0.23

HEPTACHLOR 76-44-S I CL I 0.03

HEPTACHLOR EPOXIDE ' 1024-57-3 O L I 0.83

- METHOXY CHLOR j 72-3-5 I (DL ** ~ 1.76

TOXAPHENE I 8001-35-Z ' DL I 2.4

PCBI-1016 I12674-11-2 <C DL to10

PCO-1221 I 1104-28-2 <C DL j 1.0

PCS-1232 j11141-16-5 < ' DL I 1.0

P3-14 53469-21-9 <C DL I 1.0

PCR-1248 ' 12672-29-6 -c DL 1.0 -

PCB-1254 1 11077-69-1 'cDL. 1.0

3PCB-1260 3 1196-82-5 3 C L 1.0 3

SURROGATE % - RECOVERY

Dec 112



WATER XETHOW SPIKE RECOVERY

P.ETHO: EPA 808
CLIENT: EPIC

CLIENT SAMPLE ID: KETHOD SPIKE

EP-ES SAJ4PLE IN: 09590 BLANK SPIKE

Dt fILE IDN 9006RE.KS

I SPIKEI SAXPLE ms"

I AWOED jCONCENTRAT1W~l CONCENT]RATION I IS

I CMMOD lUG/I I .GA1 UGIL %REC

jGAMA-SNC .20 <.0 .* 22 il11

jMEPTACHLOA .20 <.0 .16 8

JOEDRIM .50 <.06 ~ .24 48

JEDRIN .I <JI .2 .*5 110

IDa--
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V.

PESTICIDE OR.AICS ANALYSIS DATA SHEET

CLIEWT: EPIC

DATA FILE ID: 90062RE.PT

CLIENT SAKPLE ID: FT RILEY CONIEX BLDG. 38

LAB SAMPLE 10: 90-09-006-0ZA

LAB FILE ID: 1001-83

DATE RECEIVED: 9/4190

DATE A LYZED: 10/1/90

DILUTION FACTOR: 1.0

MATRIX: WATER

-. CAS. jcONCERTRATIOW UNITS IDETE£TION LIMIT

CO,,POD " NU.SER UG/L U /L I

ALDRIN 309-00-2 < DL 0.04

ALPKA-BHC 319-84-6 < DL 0.03

BETA-BHC 319-85-7 < DL I 0.06

DELTA-BHC 319-86-8 < DL I 0.09

GI A -BHC (LINDANE) 58-89-9 < DL I 0.04

CHLORDARE 57-74-9 < DL I 0.14

I4,4'-DD 72-54-8 - DL I 0.11

4,41-DOE 72-55-9 < DL 0.04

4,4'-DODT 50-29-3 < DL I 0.12

DIELDRIN 60-57-1 < DL 0.02

EhDOSULFAW I 959-98-8 < IDL 0.14

ENDOSULFAH It 33212-65-9 < O I 0.04

EHDOSULFAN SULFATE 1031-07-8 < DL 1 0.66

ERORIN 72-20-8 < DL I 0.06

ENDRI
u ALDEHYDE 7421-93-4 < DL I 0.23

HEPTACHLOR 76-44-8 < DL I 0.03

HEPTACHLOR EPOXIDE 1024-57-3 - DL 1 0.83

METHOXYCHLOR ---- -- 72-43-5 -c DL 1.76

TOXAPHEXE 8001-35-2 < DL 2.4

PCB-1016 12674-11-2 < DL I 1.0

PCO-1221 i1104-28-2 4 DL J 1.0

PC$-1232 '11141-16-5 < DL J 1.0

PCB-1242 53469-21-9 < DL I 1.0

PCS-1248 12672-29-6 < DL 1.0 .

PCs-1254 11097-69-1 < DL 1.0

PCS-1260 '11096-82-5 DL 1.0

SURROGATE 
Z RECOVERY

DSC 
83
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DEPARTM ENT OF THE ARMY
I4EADCQUARTERS. I ST IWFANTRY D4V1SX)N~ (ME4CH) AND0 FORT HILErY

FORT RIL EY. KANSAS 66442.5000

REMY2 TOC00 1990
Directorate of Engineering and Housing

Kansas Department of Health and Environment
Hazardous Waste Section, Bureau of Air & Waste Management
Attn: John Paul Goetz
Bldg 740 Forbes Field
Topeka, Kansas 66620-0002 f

Dear Mr. Goetz:

This letter is in response to your July, 20 1990 letter of
warning concerninq the CONEX /Bldg 348 Closure project. Enclosed 01
please find the final closure report that provides the
confirmation sampling data.

I hope the attached report will provide adequate information %
to allow final resolution of this project. If other information
or actions are required contact Mr. Gre Sinton, DE!
Environmental Branch, Phone 239-9

Encl. Steven Whitfield
Col, Corps of Engineers
Director of Engineering and Housing

Copies Furnished:
Robert Avery, Resident Engineer, Fort Riley Resident office, U.S.
Army Corps of Engineers, P.O. Box 2189, Fort Riley, KS 66442
Environmental protection Inspection & Consulting, Inc., 450
Dains, Liberty, MO 64068
Kansas City District, Corps of Engineers, ATTN:CEMRK-CD-MQ (Ken
Luetkemeyer) 700 Federal Bldg, Kansas City, MO 64106-2896

S
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ENVIRONMENTAL PROTEcTION
INSPECTION AND CONSULTING, INC.

CONEX CLOSURE

BUILDING 348

FORT RILEY, KANSAS

AUGUST 31, 1990

submitted to:

KANSAS CITY DISTRICT CORPS OF ENGINEERS

submitted by:

ENVIRONMENTAL PROTECTION, INSPECTION & CONSULTING, INC.

OCT 17 M9
U..( Ivr OYU d ,t , !0i" r;



On August 31, 1990, representatives of E.P.I.C. Company,

Inc. conducted sampling of a Conex located outside Building

348 at Fort Riley, Kansas. This sampling was conducted

to comply with the procedures specified in the appLoved

closure plan as referenced in correspondence from K.D.II.E.

of March 12, 1990 (attached).

SUMI4ARY OF WORK

Prior to collecting samples, the Conex was opened and

visually inspected for physical hazards. No hazards were

identified. The door to the Conex was secured in an open

position using a latching strap.

A 9' x 12' piece of polyethylene sheeting was placed on

the ground in front of the Conex and sampling equipment

previously decontaminated using a wash in non phosphate

detergent and rinsing in tap water followed by a distilled

water rinse and wrapping in foil was placed on the plastic.

Protective clothing consisting of TYVEK coveralls, nitrile

gloves, chemical resistant steel toed boots, safety goggles,

hard hat and face respirators equipped with

II.E.P.A./O.V./A.G. cartridges were also placed on the

plastic sheeting. A decontamination line was set up

consisting of three (3) metal tubs and brushes for

decontamination of personnel and sampling equipment. The

first tub contained tap water with non-phosophate detergent,

the second tap water for rinsing, the third was empty and

designed to contain distilled water used for final

decontamination rinse. The final preparatory step involved

placing a barrier of caution tape around the Conex at a

distance of 20 feet.

After preparation was complete, sampling personnel removed

street shoes, stepped onto the prepared plastic sheeting

and donned protective clothing consisting of chemical



resistant boots, TYVEK coveralls, half face respirators

with II.E.P.A./A.G./O.V. cartridges, safety goggles, nitrile

gloves and hard hat. The sleeves and legs of the TYVEK

coveralls were placed over the gloves and boots and sealed

by wrapping with duct tape.

A combustible gas/02 meter (MSA Model 260) was calibrated

according to manufacturers recommendations and the Conex

was sampled. Results showed <1% L.E.L. and 21% 02 to be

prasent in the Conex. The Conex was judged by the S.S.O.

to be safe for entry and sampling commenced.

The previously decontaminated sprayer was opened and 2

gallons of distilled water was added. The sampler entered

the Conex and a direct low pressure stream of water was

directed toward the Conex pan. When empty, an additional

gallon of distilled water was added to the sprayer and the

process repeated. Approximately gallon of additional

water was directed at the Conex pan. The sprayer was handed

to the sampler assistant who was also wearing protective

equipment of the same type as the sampler. The water was

moved over the entire surface of the pan with a squeegee

making sure that the entire surface of the pan was contacted.

The physical placement of the Conex was such that sampling

water collected in one corner of the Conex. The sampler,

utilizing previously decontaminated plastic scoop and funnel,

collected the following samples: 1x2 liter for B/N/A.,.

1x2 liter for pesticide/PCB and lxl liter for metals. The

first two samples were collected in precleaned amber glass

bottles. The metal sample was collected in a plastic bottle

(precleaned) to which nitric acid had been added. The sample

was swirled and a small portion checked using p llydrion

paper. Results showed a pH of approximately 1.0. After

sampling was complete, the empty metal tub was brought to

the Conex and all remaining water was placed in the tub.

The sampling assistant then proceeded to decontaminate the



sampling equipment '.scoop, funnel, squeegee, and sprayer)

by triple washing in water with non phosphate detergent

and tap water rinse. Personal protective equipment (i.e.,

boots, gloves, respirator) were decontaminated using the

same procedure. This equipment was removed and the gloves,

disposable coveralls and respirator cartridges were placed

in a plastic bag for subsequent disposal. The sampler exited

the Conex and decontaminated his personal protective

equipment using the same procedure outlined above.

Disposable items were placed into the plastic bag for

disposal. The sampling equipment was removed from the tub

containing tap water and rinsed with distilled water. At

the completion of equipment decontamination, all decon

solutions were placed into a metal drum along with the

removed personal protective equipment and the plastic

sheeting. Sampling personnel washed with soap and rinsed

with distilled water with the water being placed directly

into the drum containing decontamination water. The drut

was closed, marked with a paint pen as to its contents and

placed beside the Conex, awaiting final disposition based

on sampling results.

The labels on the collected samples were completed and

the containers sealed and placed in an insulated cooler

containing ice. A chain of custody form was completed and

the samples returned to Kansas City and sent for analysis

via Federal Express on the afternoon of August 31, 1990.

Sample Results:

The three samples collected from the Conex were analyzed

by Eagle Pitcher Environmental Services utilizing the

following methods:

Analyte Method (SW-846)

Semi volatiles (B/N/A) 8270



Pesticides/PCB 8080

Metals

As 7061

Ba 3050/6010

Cd 3050/6010

Cr 3050/6010

Pb 3050/6010

Hg 7470

Se 7741

Ag 3050/6010

The results of these analysis attached as Appendix I shows

no detectable PCB or semi volatile (B/N/A) contamination.

minimal levels of several pesticides and heavy metals were

detected. These pose no threat to human health or the

environment at the observed levels. The low level of

conta-:ination detected during this sampling was not detected

or reported in prior sampling since these earlier samples

had been taken after the wash water from the cleaning

operations had been added. This resulted in a large scale

dilution placing any low level contamination which existed

below instrument detection limits (BDL).

Based on these sample results, the Conex decontamination

has been completed.



Consulting Engineers, Inc.
1104 East 111th Street

Kansas City. MO 64106
(816) 474-3238

Closure plan for Hazardous Waste Storage Facilities, Ft. Riley, KS

Conex Container at Building 338

CERTIFICATION OF CLOSURE

I, William Torres, P.E., a registered professional engineer, hereby
certify that to the best of my knowledge and belief, and that based on
my visual inspection(s) of the aforementioned facilities, and based
upon the analytical results performed by Eagle Pitcher Environmental
Services, dated September 27 and 29, 1990, the closure of the
facilities have been closed in accordance with the approved closure
plan. The closure was completed on the 31st day of August, 1990.

6). October 10, 1990
Signature of Professional Engineer Date

8526 Kansas
Professional Engineer License No. For the State of

1104 East 11th Street, Kansas City, Missouri 64106 (816)474-3238
Business Address & Telephone (with Area Code)

Ilea .,,,] .", ,,,
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APPENDIX I

Sample Results

Conex Closure - Building 348

Fort Riley, KS.



1 , [ItS Labolratory K. PORT Work Order 1 90-09-006
Sved: 09/04/90 10/02/90 11:10:06

ORT EPIC PREPARED EAGLE-PICIIER
TO 450 Dains Street BY ENVIRONIJENTAL SERVICES

P.O. Box 541
liberty, 1103 64068 CERTIFIED BY

-TEN Connie Todd AlIEN NancY Magness
PIIONE 800-331-Z425 or 918-540-1501 CONTACT IfIIIW:L.

IEIIT EPIC SAMPLES __
-'Al1Y EPIC
ITY Liberty, M0

(ID Ft. Riley Conex
\KEIl 9/4/90
WIS Feeral Express
iYPE Liouid
. I Pro.l. 222

)ICE under separate cover

iPLE IDEITIFICATIOII TEST CODES and HPiES used on this workorder
L Riley Conex Bldg. 348 8270LS Semi-Volatiles by 8270
t Riley Conex Bldg. 348 A Total Silver QA Data
t Riley Conex Bldg. 348 AG Silver by FAA
ethod Blank A5QA Total Arsenic QA Data
atrix Spike AS Arsenic by GFAA
atrix Spike Duplicate BAQA Total Barium OA Data
S/IMSD RPD% B Barium by FAA

CQA Total Cadmium QA Data
CD_ Cadmium by GFAA
CR OA.Total Chromium OA Data
CR Chromium by FAA
HjG Total Mercury by CVAA

_iQA Total Mercury by CVAA OA
-.QA Total Lead OA Data

PB Lead by GFAA
PCB Polychlorinated biphenyls
PEST Pest
PREPP pCB Preparation
PREPPI Pesticide Preparation
PREPSV Semi-Volatile Preparation
SEQA Total Selenium OA Data
SE Selenium by GFM

EAGLE [:%D PICHER



2 [ES Laboratory REPRT Work Order 1 90-09-O06
Ived: 09/04/9(J Results by Sample

I IPLE I0 Ft Riley Conex Bldg. 348 SAMPLE 0 01 FRACTIONS: A
Date & Time Collected 08131/90 10:15:00 Category

EAGLE [ PICHER



3 [PIS Laboratory REFURT Work Order 1 90-09-006
ved: 09/04/90 Results by Sanple

E ID iFIjley Conex Bldg. 348 FRACTION OIA TEST COQE E7L NMVE Semi -Vol atiles b& 827
Date & Time Collected W831190 10:15:00 Category

DATE RUN 09/29/90 VER fLM
AIIALYST REC
I NSIRU14ENT ES0
FILE 1D SS092990OZ
LINI TS G
I4ATRIX WATER
MHO EPA 8270

AIALYTE RESULT CAS NO

PI IENOL-D5 _____ 4165-62-2
PI IEIIOL <20 108-95-2
BIS (2-ClifOROETHYL) ETHER <20 111-44-4
2-CIILOROPIIENOL <20 95-57-8
1,3-DICIILOROBENZENE <20 541-73-1
1,4-DICIILOROBENZENE <20 106-46-7
BENZYL ALCOHOJL <40 100-51-6
1,2-DICIILOROi3ENZENE <20 95-50-1
2-1METIIYLPIIENOL <20 95-48-7
BIS (2-CIILOROISOPROPYL) HIiER <20 39638-32-9
4-MEWIYLPIIENOL, <20 106-44-5
IIEXACIILOROETIIANE <20 67-72-1
N-NITROSO-DI-N-PROPYL.NiINE <20 621-64-7
NITIROBENZENE <20 98-95-3
ISO14 IOROIE <20 78-59-1
2 -NITROPHENOL <20 88-75-5
2,4 -D IMETIYLP1 IEI*OL <20 105-67-9
BIS (2-C1ILOROETI1OXY) HMl-lAE <20 111-91-1
BENZOIC ACID <100 65-85-0
2,4-DICIILOROPIIENOL <20 120-83-2
1,2,4-TRICIILOROBENZENE <20 120-82-1
NAPTH-AL ENE <20 91-20-3
4-CIILOROANILINE <40 106-47-8
1 IEXACI ILOROBUTAD IENE <20 87-68-3
4 -CI ILORO- 3 -MET IYLPIEINOL <40 59-50-7
2-METIIYLNAPIFMALENE <20 91-57-6
HEXACHLOROCYCLOPENTADIENE <20 77-47-4
2, 4, 6 TR I CLROPHE1,l01 <20 88-06-2
2,4, 5-TR I CIOROPI IENOL- <20 95-95-4
2-CIILORONAIITHLEME <20 91-58-7
2-NITROANILINE <100 88-74-4
DIMETHYLPIIHALATE <20 131-11-3
ACEIIAPHTHYLENE <20 208-96-8
2,6-DINITROOLUENE <20 606-20-2
3-NITROANILINE <100 99-09-2
ACENAPFITIIENE <20 83-32-9
2,4-DINITROPIIENOL <100 51-28-5
4-NITROPIIENOL <100 100-02-7
DIBENZOFURAN <20 132-64-9
2.4-DINITROTOLUENE 20 121-14-2
DIETIIYLPI{IIAIATE <20 84-66-2
FLUORENE 20 86-73-7
4 -C1 11O0OPi IEYL -PIONYETIER 1  2 7005-72-3

EAGLE [t-5PICH ER



4.%EPES Laboratory REPOUT Work Order 1 90-09-006
ved: 09/04/90 Results by San~le Continued From Above

10 Ft Riley Cone~x Bldg. 348 [FRACTIONI 01A TEST CODE 8270LS tMJE Semi-VolaLiles by 8270
Date & Time Collected 08131190 10:15:00 Category

4-HITROMIINE <100 100-01-6
4,6-DINIRO-2-METIIYLPIIENOL <100 534-52-1
H-iITRSOOPIElYfiLMINE (1) <20 86-30-6
4 -BRfl*OWIENYL-PIENYLEV1ER <20 101-55-3
IIE)XACIILOROBENZENE <20 118-74-1
PENTACIWLOROPIIEHM <10 87-86-5
P1 lEIMRL.TrENE <20 85-01-8
ANfil RACENlE <20 120-12-7
DI-N-BUTYLPITIILATE <20 84-74-2
FUORMTH[.NE <20 206-44-0
PYRE14E <20 129-00-0
BUTYLBENZYMIALATE <20 85-68-7
BEIIZO (A) ANTIIRACENE <20 56-55-3
3,3-DICIIAJROBENZIDINE <40 91-94-1
Cl IRYSENE <20 218-01-9
BIS (2-EIIYLHEXYL) PIITIIALATE <20 117-81-7
DI-N-OCTYLPI{TIALAIE <20 117-84-0
BENZO (B) FL.UOR.ANTIIENE <20 205-99-2
BEN ZO (K) FLUORAWI1ENE <20 207-08-9
BEiNZO (A) PYREME <20 50-32-8
INDE14O (1,2,3-CD) PYRENE <20 193-39-5
DIBENZ (AH) ANTlIRACENE <20 53-70-3
BEVZO (G,H,1) PERYL.ENE <20 191-24-2

SURROGATE %.R[CO VERY CAS NO

NITROBENZENE-D5 61 4165-60-0
2-FLUOROBIPIIENYL 63 321-60-8
TERPIIENYL-D-14 93 171-85-10
P1 IEI)iL-D5 21 4165-62-2
2-FLUOROPFIENOL 33 367-12-4
2,4,6-TRIBROMPtENOL 78 118-79-6

EAGLE [%D) PICHER



2 5 .. EliS Laboratory IEIPORT Work urder # vu-w-UOt
flved: 09/04/90 Results by Sample

AI.IPLE 10 flRiley Coll 10 SAMPLE 0 92 FRACTIONS: A
Date & Time Collected 08/31/90 10;18:00 Category

S Se Attch PST__5eAth P _EPP_ 09/05/90 PREPPT 09/05/90
mg/L

NJ1PLE I Ft Riley Conex Bldq, S48 SPAPLE f03 FRACTIOMS: A
Date & Time Collected 08/31/90 10:20:00 Category

<.01 AS .008 BA .23 CD <.005 CR .038 IG .000
mg/L mg/L m/L mg/L mg/L

•.187 SE <.005
mqJL mg/L

;AJ.PLE ID Method Blank SNFPLE I P4 FRACTIONS: A
Date & Time Collected not specified Category

A_ <.01 ASA_ <.005 BAQA <.I COQA <.005 CRQA <.01 I _QA ,0

mnq/L rrg/L naj/L ing/L mg/L mg!L

PBQA <.005 SE QA <.005
mg/L mJ/L

EAGLE [4D. PICHER



6 LKPIS Laboratory U[POqiT Work Order I 90- -006

Oived: 09/04/90 Results by Satrple

'LE ID Wethod Blank FRACTION P4A TEST CODE 820LS WNAME Seml-ylatiles by 8270
Date & Time Collected not specified Category

DATE RUN 09L99 VER II

AMALYST BEC
INSTRUIENT ESOI
FILE 10 SV09299001
UNITS
MATRIX
HETI100 ELA8270

AWALYTE RESULT CAS NO

PIIENOL-D5 4165-62-2

PIIENOL <10 108-95-2

BIS (2-CIILOROETIIYL) ETHER <10 111-44-4
2-CIILOROPIIENOL <10 95-57-8
1,3-DICIILOROBENZENE <10 541-73-1
1,4-DICIILOROBENZENE <10 106-46-7
BEIZYL ALCOI 1OL <20 100-51-6
1,2-DICIILOROOENZENE <10 95-50-1

2-1ETIIYLPIIENOL <10 95-48-7
BIS (2-CIILOROISOPROPYL) ETHER <10 39638-32-9
4 -4ETHYLPIIENOL <10 106-44-5

IIEXACIILOROETIIANE <10 61-72-1
N-NITROSO-DI-N-PROPYLNIINE <10 621-64-7

NIITROBENZENE <10 98-95-3
1 SOPi IORONE <10 78-59-1

2-NITROPIIENOL <10 88-75-5
2,4-DIMETHYLPHUEOL <10 105-67-9
BIS (2-CHLOROETIIOXY) MElliANE <10 111-91-1
BENZOIC ACID <50 65-85-0
2,4 -DICIILOROPIIENOL <10 120-83-2
1,2,4-TRICIILOROBENZlEE <10 120-82-1
RAPTHALENE <10 91-20-3
4-CHLOROANILINE <20 106-47-8
HEXACIiLOROBUTAD I ENE <10 87-68-3
4 -CI ILORO- 3- KTI IYL IIENOL <20 59-50-7
2-METHYINAPIITHALENE <10 91-57-6
HEXACit.OROCYCLOPENTADIENE <10 77-47-4

2,4,6-TRIQILOROPIIENOL <10 88-06-2
2,4,5-TRIQILOROPI IENOL <10 95-95-4

2 -CHLORONAP ITI -ENE <10 91-58-7
2-NITROANILINE <50 88-74-4

D11EIHYLPHTiPALATE <10 131-11-3
ACENAPHTHYLENE <10 208-96-8
2,6-DINITROTOLUENE <10 606-20-2
3-NITROANILINE <50 99-09-2

ACENIAPfIENE <10 83-32-9

2,4-DINITROPIEOL <50 51-28-5

4 -NITROPHENOL <50 100-02-7

D IOEHZOFURAN <10 132-64-9

2,4-DINITROTOLUENE <10 121-14-2
DIETHYLPHlIALATE <10 84-66-2

FLUORENE <10 86-73-7
4 -I LOROPN-PIENYLE[R <1 7005-72-3VAGLIE UPPI( HER



je 7 PES Laboratory HLIUOI Work urJer I 9uu9- b

ceived 09'04/90 Results by awple Continued From Above

IPLE ID Iothod Blank FRACTION 04A TEST CODE 8270LS NAE SOi-Volatiles by 8270
Date & Time Collected not specified Category

4-NITROANILINE <50 100-01-6
4,6-DIN IRO-2-METIIYLPIENOL <50 534-52-1
N-NITROSOOIPIIENYLAHINE (1) <10 86-30-6
4 -BROMOPI IENYL- PHENYLETIIER <10 101-55-3
IIEXACIILOROBEIiZENE <10 118-74-1
PENTAClILOROPIHENOL 450 87-86-5
PIENAIIENE < 85-01-8
AillRACEIIE <10 120-12-7
DI -N-IDJTYLPHTIALATE <10 84-74-2
FLUORANTIIEE <10 206-44-0
PYRENE <10 129-00-0
BUTYLBENZYLPIITIIALATE <10 85-68-7
BENZO (A) ANTIIRACENE <10 56-55-3
3,3-DIC[lLOROBENZIDINE <20 91-94-1
ClIRYSENE <10 218-01-9
BIS (2-ETI[YUIEXYL) PHTIIALATE <10 117-81-7
DI-N-OCTYLPIITIIALATE <10 117-84-0
BENZO (B) FLUORANTIIENE <10 205-99-2
BENZO (K) FLUORANTIIENE <10 207-08-9
BENZO (A) PYRENE <10 50-32-8
INDENO (1,2,3-CD) PYRENE <10 193-39-5
DIBENZ (AI) ANIIIRACENE <10 53-70-3
BENZO (G,II) PERYLENE <10 191-24-2

SURROGATE %RECOVERY CAS NO

NITROBENZENE-D5 57 4165-60-0
2 -FLUOROBIPENYL 57 321-60-8
TERPHIENYL-D- 14 94 171-85-10
PHEtKJL-D5 18 4165-62-2
2-FLUOROPIIENOL 31 367-12-4
2,4,6-TRIBRPI1 IENOL 54 118-79-6

EAGLE PICHER



I die, EPES l'oaryREOTWork Order 1 90-09-006Flzxe~vd: 09/04/90 Resul ts by Sarple

1;JIPLE I0 Matrix Spike SiV-IPLE 1 0 5 FPACTIOtIS: A
Date & Time Collected not specified Category______

_.A -97,Z AS 6_f9.5 PA QA 84-9.0 CQffi 97.6 CRLQA 104A I 1G Q 9.8

90 QA 93.0 SE A 9.

%

I-GLEPC E
I%



6dje 9, EPES Laboratory REPORT Work Order 1 90-09-006
Zeceived: 09/04/90 Results by Sawple

1IPLE 10 Matrix Spike FRACTION Q5A TEST CODE 8270LS NAE Semi-Volatiles by 8270
Date & Time Collected not specified Category'

DATE RUN 09/29/90 VER LW
ANALYST REC
INSIRUWENT ES01
FILE ID SV09299003
UH ITS ug/L
MATRIX WATER
14ETIO 00 EPA 8270

ANALYTE RESULT CAS NO

PI IEHOL-D5 4165-62'-2
PIIENOL 76 108-95-2
BIS (2-CIHLOROETtlYL) ETlIER <40 111-44-4
2 -C1ILOROPI IENOL 155 95-57-8
I,3-DICIILOROBENZENE <40 541-73-1
1,4-DICIHLOROBENZENE 72 106-46-7
BENZYL ALCOIKOL <80 100-51-6
],2-DICIILOROBENZENE <40 95-50-1
2 -1ETHYLPIIENOL <40 95-48-7
BIS (2-CIILOROISOPROPYL) ETlER <40 39638-32-9
4 -MEIHYLPIIENOL <40 106-44-5
IIEXACIILOROETIIANE <40 67-72-1
N-NITROSO-DI-N-PROPYLNIINE 92 621-64-7
NITROBENZENE <40 98-95-3
1 SOPI IORONE <40 78-59-1
2-NITROPIIENCIL <40 88-75-5
2,4-DIME-THYLPRIENOL <40 105-67-9
BIS (2-GILOROETIDOXY) METLANE <40 111-91-1
BENZOIC ACID <200 65-85-0
2,4-DICIILOROPIIENOL <40 120-83-2
1,2,4-TRICIILOROBENZENE 76 120-82-1
KIAPIIHALENE <40 91-20-34-CIILOROANILINE <80 106-47-8

I IEXACllLOROBUTADIENE <40 81-68-3
4 -CIILORO-3-METl IYLPIIENOL 250 59-50-7
2-METHYLUNAPIILALENE <40 91-57-6
HEXACIILOROCYCLOPENTAD I ENE <40 77-47-4
2,4,6-RICIILOROPHENOL <40 88-06-2
2,4,5-TRICHLOROPIIENOL <40 95-95-4
2-CIILOROMNmAIAINE <40 91-58-7
2-NITROANILINE <200 88-74-4
DIMETHIYLPlTIBALATE <40 131-11-3
ACENAPHTHYLENE <40 208-96-8
2,6-DINITROTOLUENE <40 606-20-2
3-NITROANILIIE <200 99-09-2
ACEHAPIliENE 116 83-32-9
2,4-DINITROIIENOL <200 51-28-5
4-NITROFIENOL 81 100-02-7
DIBEHZOFURAN <40 132-64-9
2,4-DIITROTOLUENE 138 121-14-2
DIETIYLPHThIALATE <40 84-66-2
FLUORENE <40 86-73-7
4-CILORO tE L-P1IENYLETI1ER <40 7005-72-3

EAGLE L-5 P ICHER



10 LPIS Laboratory WIUX-I(I lUrK J ur1r U'iI

ivbd: 09/04/90 Iesults by Swn~ie Continued From Above

LE I MItrix Spike FRACTION 05!, TEST CODE 21U AME Smi-Volatils by 8270
Date & Time Collected not specifted Category

4-NITROANILINE <200 100-01-6

4,6-DINITRO-2-HEIIYLPIIENOL <200 534-52-1

!-NITROSOOIPiIENYLNIINE (1) <40 86-30-6

4 -BR*,JOiIENYL-PIENYLEI ER <40 101-55-3

IIEXACIILOROBENZENE <40 .118-74-1

PENTACILOROMENOL 276 87-86-5
PI IEATIRENE <40 85-01-8
AMIITIRACEIE <40 120-12-7
DI-N-BUTYLPIMItlALATE <40 84-74-2
FLUORANTHIENE <40 206-44-0
PYRENE 142 129-00-0
BUTYLBENZYLMITIllA1LATE <40 85-68-7
BENZO (A) ANTIIRACENE <40 56-55-3
3,3-DICIILOROBEtIZIDINE <80 91-94-1
CIIRYSENE <40 218-01-9
BIS (2-ETIIYLIIEXYL) PIITIALATE <40 117-81-7
DI-N-OCTYLFIIlIALATE <40 117-84-0
BENZO (B) FLUORANlENE <40 205-99-2

BENZO (K) FLUORANIENE <40 207-08-9

BENZO (A) PYRENE <40 50-32-8

INENO (1,2,3-CD) PYRENE <40 193-39-5

DIBENZ (A,H) ANTHRACENE <40 53-70-3
BENZO (G,H,I) PERYLENE <40 191-24-2

SURROGATE %RECOVERY CAS NO

NITROBENZENE-D5 45 4165-60-0

2-FLUOROBIPIENYL 48 321-60-8
TERPIIENYL-D-14 79 171-85-10
PIIEHOL-D5 17 4165-62-2

2-FLUOROPHENOL 26 367-12-4
2,4 , 6-TRIBRWO)PHIENOL 78 118-79-6

EAGLE [ PliCHER



~1 II EPES Laboratdry RJO(RI Work Or-der I 90-09-006
Received: 09/04/90 Rlesults by Saipie

;N.IPL tiDIatrix Spik Ripke SAMPLE # P& FRA~CTIONS: AF ~Dale & Time CollecLed riot s eifled Category ______

GQ~~~~jfl~~~C ASy 6 Q~ L D ~ 9. RA 98 IKq j

A 95.0 SE IyA 72.5

EALIb)PCE

UPNRT~w",T



12 : EPES Laboratory REPORT Work Order 1 90-09-006
mved: 09/04/90 Results by Sample

'LE ID Matrix Spike Duplicate FRACTION OGA TEST CODE 827OL S NRME Senl-VolaLtlles by 8270
Date & Time Collected not specified Category

DATE RUN 09/29/90 VER IiM
ANALYST REC
IIISTRUIENT ES01
FILE ID SV09299004
UNITS ua/L
I-VATRIX WATE
METIKO CPA 8270

AJALYTE RESULT CAS NO

PIIEIOL0-D5 4165-62-2
P1 IE10L 114 108-95-2
BIS (2-CIILOROElYL) EIIER <40 111-44-4
2-CIILOROPIIEIOL 235 95-57-8
1,3-DICIILOROBENZEHE <40 541-73-1
1,4-DICIILOROBEIZENE 102 106-46-7
BENZYL AL.COIKOL <80 100-51-6
1,2-DICIILOROBENZENE <40 95-50-1
2-14ETIIYLPI IEOL <40 95-48-7
BIS (2-CIILOROISOPROPYL) ElER <40 39638-32-9
4-1IETIIYLPIIENOL <40 106-44-5
IIEXACIILOROETIAE <40 67-72-1
N-HITROSO-DI-H-PROPYLPI-INE 135 621-64-7
NITROBENZENE <40 98-95-3
I SO4 IORONE <40 78-59-1
2-NITROPIIENOL <40 88-75-5
2,4-DIMEIIYLPHENOL <40 105-67-9
BIS (2-CIILOROETHOXY) MEIIIANE <40 111-91-1
BEUZOIC ACID <200 65-85-0
2,4 -DICIILOROPIIENOL <40 120-83-2
1, 2,4-TRICILOROBENZENE 111 120-82-1
NAPTHALENE <40 91-20-3
4-CHLOROANILINE <80 106-47-8
HEXACIILOROBUTADIENE <40 87-68-3
4 -CIILORO-3-MEIIYLPIIENOL 394 59-50-7
2-14ETlIYLiAPHTHALEE <40 91-57-6
HEXAC(HlOROCYCLOPEKTAD I ENE <40 77-47-4
2,4,6-TRICIILOfOPIIENOL <4 88-06-2
2,4,5-TRICIILOROPIHENOL <40 95-95-4
2-CI_)RONAPI{TIALENE <40 91-58-7
2-NITROANILIHE <200 88-74-4
DIMETHYLPIffIIALATE <40 131-11-3
ACENAPIITIIYLENE <40 208-96-8
2,6-DINITROOLUENE <40 606-20-2
3-NITROANILINE <200 99-09-2
ACENAPIITHENE 167 83-32-9
2,4-DIITROPIIFIO <200 51-28-5
4-NITROPIIEHOL 179 100-02-7
DIBENZOFURAN <40 132-64-9
2,4-DINITROTOLUENE 209 121-14-2
DIEIlfYPHI ILATE <40 84-66-2
FLUOREHE <4 86-73-7
4 -CILOROP IENYL- FIIENYLETlIER <40 7005-72-3

EAGLE PICHER



uIvL'; w1'uyp/J Ilesults by stuple Contlinued From Above

PLE I Wtrix Spike Du[licate FRACTION OPA TEST CODE 8270LS NIE Semi-Volatiles by 8270
Date & Time Collected not specified Category

4-NITROAILINE <200 100-01-6
4,6-DINIIRO-2-METIIYLPIIENOL <200 534-52-1
N-NITROSOOIPIIENYLMIINE (1) <40 86-30-6
4-BROMOPMIENYL-PIIENYLETIER <4Q 101-55-3
IIEXACIILORO3ENZENE <4 118-74-1
PENACHILOROMIENOL 294 87-86-5
PIIEIANTIIRENE <40 85-01-8
ANTIIRACENE <40 120-12-7
DI -N- BUTYLPI M IALATE <40 84-74-2
FLUORANTIIENE <40 206-44-0
PYRENE 204 129-00-0
BUTYLBENZYLPIITlIALATE <4- 85-68-7
BENZO (A) ANTIIRACENE <40 56-55-3
3,3-DICIILOROBENZIDINE <80 91-94-1
CI IRYSENE <40 218-01-9
BIS (2-ElllYLIIEXYL) P1TllALATE <40 117-81-7
DI -N-OCTYLPIITIIALATE <40 117-84-0
BENZO (B) FLUORANIIIENE <40 205-99-2
BEZO (K) FLU& ;IATENF <40 207-08-9
BENZO (A) PYRENE <40 50-32-8
INDENO (112,3-CD) PYRENE <40 193-39-5
DIBENZ (A,,-) ANTIIRACENE <40 53-70-3
BENZO (G,H,I) PERYLENE <40 191-24-2

SURROGATE %RECOVERY CAS NO

NI TROBENZENE-D5 68 4165-60-0
2-FLUOROBIPIIENYL 70 321-60-8
TERPIIENYL-D-14 112 171-85-10
PIIENOL-D5 26 4165-62-2
2-FLUOROPIEHOL 36 367-12-4
2,4,6-TRIBROMOPENOL 110 118-79-6

EAGLE PICHER

_ .E.' A JL ... . . - ---- - - -



idj .1c' iPlIS Iab- rato ry Il'. : RIWJ(X Wor-k Order 1 90-09-006

Rccelved: 09/04/90 Results by Swirle

_A 0~ ASA_QJ A_Q 1 Cl)Q 4 0 CRQA ± KI L

21SE QA____Z

EALIbDPCE



I PESTICIDE ORGANICS ANALYSIS DATA SHEET (8080)

CLIENT: EPIC

DATA FILE ID: 9006-2.Pr
CLIENT SWJ4LE I0: FT.RILEY CONEX BLDG. 348

LAS SAMPLE IDS 90-09-006-02A

LAB FILE I: 0924-58I DATE RECZ-IVEO: 9/4/90
DATE ANALYZED: 9/27/90

DILUT134 FACTORS I

MATRIXt WATER

II CAS. ICONCEN1TATON UNITS IDETECTION LIM 'IT I

OIMPOUN I UUMLEI UJ,,L I

ALDRIM 1 309-00-2 0.23 .04

ALPHA-BHC 319-84-6 < DL .03

BETA-BHC 319-85-7 < DL .06

DELTA-SHC 319-86-8 0.17 .09

,AW-BHC (LIWDAE) 58-89-9 0.14 .04

CHLORDANE I 57-74-9 c DL. .1
4,4'-DD0 72-54-8 < DL .11 I
4 ,4-DOE 72-55-9 < DL .04 I
4,4-DOT 50-29-3 < DL .12 i
DIELDRIN 60-57-1 c DL .02

ENDOSULFAN 1 959-98-8 < DL .14 I
ENDOSuLFAH It 33212-65-9 < DL .04 i
ENDOSULFAN SULFATE 1031-07-8 < DL .66 I
ERDRIN 72-20-8 1.,5 .06

ENDRIN ALDEHYDE 7421-93-4 < DL .23 I
HEPTACHLOR 76-44-8 O. 10 .03

HEPTACHLOR EPOXIDE 1024-57-3 5.72 .83 I
KETHOXYCHLOR 72-43-5 < DL 1.76 J

TOXAPHEWE 8001-35-2 < DL 2.4 I
PCB-1016 12674-11-2 < DL i .0 I
PCB-1221 1104-28-2 c DL 1.0 I
PCO-1232 111M41-16-5 < DL 1.0 I
PCB-124Z 53469-21-9 < DL 1.0 I
PCB-1248 12672-29-6 < DL 1.0 I
PCB-1254 11097-69-1 -c DL 1.0 I
PCB-1260 11096-82-S < DL 1.0 I

SURROGATE X RECOVERT

DI BUTYLCHLORERDATE 235

r



I'L %hIC I DEOC iWCS AWAOSIS bAIA SkHUI (bM5

Ci/q IEI |I E:( 2PIC
111.1 DIN ID "'06-?.PIR

CLIEWI SkIOLI IN FIIL[Y CN0EIX IGb. 3 8

LA SWPLI ID: 9.09.006-OZAt

L&at DIb 10 1001463
DAI[ IL(CEIVIDS 9/4/90
DAlI ARALYZED: I0/Oi/90

DILU1103 rAC.t 0

319-6.68 0.20 Ik

I CL. 0icCE.9At1 MS I .04ECTtoN I

CHORpDAH I Y.J,74It I UA I ./

Att)S. 7,Zg- 5I 0.DL I .o

ALPHX-IH3-9 0.09 .03

BtA-9C 5-29-,.7 < DL .06

.EOLIAN 2 I 39-b6- 0.20 .DIP

E;L . ,.1HC (L. II RD I 3X2E -- 9 0.91 I .04

CHLORDAN I 17- 7-9 < DL u
4,4- mDO - Z 54 - PL A i. 1

4,4 -DDE) I 2r -S5-9 DL{t .oM

4,4,.I SO-29-3 L I J2
DIELDRIN 6.-7-1 2.4 .02

[NDOSUL FAR I P5 t5 -g'.a - 4.0 I 1&

[RDOSULFAR It 332126s-9 < DL I .04

[v"OWtIFAR Su FA11 l 1070"' A DL .66

E,: I D I w n- 20-6 1.45J .06

ND , DE YDIE J 7 21-93-4I DL I .23

HEPIACH104 tPOXIDE 1024-57-3 J .30 J B)

h[(t HoXICHLo4 J 2 4 -?O( ' L 1 .76

I PCI-1016 1267-11-2 <DL 1.0

Pcv-1221 I O1 26-2 1 .D 1.0

I F'c.1232 11141-16-5 I 4 DL 1.0

PCI-1242 I 53469-21-9 1 4 OL I .0

PER-246 12672-29-6 O DL 1.0

PC -jS4 J 11097-69-I , DL 1.0

P'rS-i?60 1 106-52 4 D. 1.0
IPJ.PoA1 I o-. I , I 3ECVIo

I 11.0 All I I lIIJll~l 
I

SI ful 'L CMFo-rHDATE [.3

REAG L pPICHEPR
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, 'State of Kansas
Mike Hayden. Governor

Department of Health and Environment
Division of Environment ?. ~(9 13) 296- 1535

I Grant, Ph.D., Secrelary Foibes Field. Bldg. 740. Topoka, KS 66620O002 FAX (913) 296-6247

Es

March 12, 1990 
1 .

LETTER OF WARNING '' '

Col. Steven Whitfield
Director of Engineering and Housing "b..r\'i \

Headquarters, 1st Infantry Division

and Fort Riley
Fort Riley, Kansas 66442-5000

Re: Closure Certification for CONNEX's and Building 348

EPA I.D. Number KS62140207
5 6

Dear Col. Whitfield:

We have reviewed the certification of closure submitted on 
February

13, 1990 for the two CONNEX's and Building 348. This closure

certification is unacceptable. The following information and

revisions must be provided before we can accept the certification:

1. Certification of Closure

The Certification of Closure must include the Kansas

Registered Professional Engineer's stamp. The Certification

must also state whether any deviation from the specifications

in the closure plan occurred. Several of these deviations are

discussed below.

2. Page 1, Project Summary

The use of barbecue lighter fluid as a solvent during the

decontamination of the CONNEX's was not authorized in the

approved closure plan dated August 1987. Please explain why

this procedure was used.

Also, please provide an analytical breakdown of the barbecue

lighter fluid. The analyses submitted with the certification

suggest that it is possible the barbecue lighter fluid may be

considered a F-listed solvent. Disposal of the wastes from

the closure cannot be authorized until we can determine if the

barbecue lighter fluid meets the criteria for a F-listed

solvent.

Cailts Konigsbefg. .- M.D.. M.PJL. James Power. P.E., Lome Phillaps. Ph.D., Roger Cadson. Ph.D.,

Delo of Health Diteclot of Errkonwml Diico' of klocmation Dlzeclor of Ihe Kansas leauh

(9131 296.1343 (913) 296-1535 Systems and Enitonmenlal Labo aory



Col. Steven Whitfield

14arch 12, 1990
Page 2

3. Page 6, Sample Collection Data

The table indicates that the sampling procedures specifJed 
in

the approved closure plan were 
not followed. The CONIEX's and

c Building 348 were to be rinsed a second time after the

decontamination procedures were 
completed. The analysis of

this second rinse was to be used to verify that the

decontamination was successful. 
The second rinse was either

not performed or the analysis was not submitted with the

certification. With the sampling data provided, we cannot

determine if the structures were adequately decontaminated.

We must have the data from the second rinse in order to

approve the closure. Please submit this data or re-sample 
the

CONNEX's and Building 348 in 
accordance with the closure plan

to verify that the closure was 
successful.

Please submit the requested information to us by April 16, 1990.

If you have any questions, please contact me at (913) 296-1607.

You should also contact Martin 
West of my staff at (913) 296-1613

for additional information.

Sin~eq e l , _.,

,- Juhn Paul Goet . Chief
( H zardous Wast io

u reau of Air and Waste Management

C. Wes Bartley
Ken Gilman
Martin West

Greg Sinton -'

mlw/ftrilcls.let



DEPARTMENT OF THE ARMY

K.,ANSAS CITY DIS-RICT.CORPS 
OF ENGINEERAS 

C MI O I&6

700 FEDERAL BUILDING 30-N,.. 199
KANSAS CI-Y. MISSOURI 6AI106.2896'" 

-

RPPLY TO 

L

ATTENTION Of: November 27, 1990

Construction Management 
Branch

Construction Division

SUBJECT: Additional Information Concerning 
Traces of Pesticide

in Test Results in Final Report for Contract Number DACA41-88-

C-0068, Hazardous Waste Storage 
Facility, Building 292 (348)

and CONEX Containers, Fort Riley, Kansas

Kansas Department of Health 
and Environment

Hazardous Waste Section

Bureau of Air and Waste 
Management

ATTN: Mr. John Paul Goetz

Forbes Field, Building 740

Topeka, Kansas 66620-0002

Dear Mr. Goetz:

Enclosed please find additional 
explanation of the traces

of pesticide shown in the test results contained 
in the final

report for the subject project. This additional information

was requested by Martin 
West of your staff and he 

indicated

that the closure could be 
finalized upon receipt of 

this

information.

It is hoped that upon review 
of the additional information

the closure certification 
for the subject project will 

be

accepted by your organization 
and this phase of environmental

cleanup at Fort Riley will 
reach a conclusion.

Sincerely,

Glen E. Davis
Chief, Construction Division

Enclosure

CF:
R/E, FM-RI
DER, Ft. Riley, (Greg Sinton)
Kansas Department of Health and

Environment, (Martin 1-st)



CEMRK-ED-GE (200-ic) 
20 November 1990

MEMORANDUM THRU Chief, 
Toxic & Hazardous Waste 

Management Branch,

ATTN: ED-TP (M. Anderson)

FOR Chief, Construction 
Division, ATTN: CD-MQ (K. Leutkemeyer)

SUBJECT: Updated Results of Pesticide Analysis for the Fort Riley

Conex Closure

1. The purpose of this memorandum is to 
provide clarification in

answer to a request by the Kansas Department of Health and

Environment on the results reported by the United States Army

Corps of Engineers (USACE) for the Fort Riley Conex Closure

Project. The USACE report was found to be in error since it was

based upon preliminary analytical data provided by the

Environmental Protection Inspection and Consulting (EPIC) Company,

Inc., and will need to be corrected to reflect the findings of the

final analytical data report.

2. As requested, the ED-GE 
staff completed a review 

of the EPIC

raw data packet. The ED-GE chemists were unable to confirm the

reported results. In an attempt to clarify 
the conflicting EPIC

reports (i.e., preliminary data reporting 
positive pesticide

contamination; subsequent data reporting negative pesticide

contamination), a member of the ED-GE technical staff conducted a

telephone conversation with the EPIC Quality Control officer and

Pesticide Residue Chemist. 
During the course of the telephone

conversation, it was determined that EPIC had failed to update the

preliminary analytical report (positive values reported were the

result of conex sample peaks being identified within the same

retention window as pesticide standards - this "preliminary data"

was reported to the USACE as the project was designated at "time

critical") after conducting the required subsequent gas

cromatographic electron captUf detectr- second columnanoat a lysi . -i -reprt. -st -des_ forth

confirmational analysis .j--..... e . trle s or he

conex sample were d ..... 
since

the peaks of interest were not f ndar to bewithinheJ)bsem n

retention widow as the pesticide standr onte ecni un

positive pesticide report updated, to report nroPesuTfid e

contamination, but not forwarded to the USACE as atre suit of EPIC

oversight). The subsequent analysis demonstrates the sample to be

free of pesticide contamination at-or-above the minimum detection

levels for low environmental samples as analyzed by the United

States Environmental Protection 
Agency (USEPA) Solid Waste 

Method

8080 and are the analytical data which should be reported.



CEMRK-ED-GE
SUBJECT: Updated Results of Pesticide 

Analysis for the Fort Riley

Conex Closure

Therefore, the USACE analytical 
report for the Fort Riley 

Conex

Closure Project should be 
updated to show verification 

of removal

of pesticide residues from 
the previously contaminated 

conex.

3. Enclosed is the final pesticide report 
from EPIC.

4. Point of contact for this 
matter is Mr. Jerry A. Montgomery 

at

extension 7882.

Encl 
(1ABER

Chie , Engineering Division

CF:
CEMRD-ED-G through CEMRK-ED

CEMRD-ED-GL
CEMRD-ED-GC
ED-X (wo/encl)

2



November 01, 1990

Mr. Jerry Montgomery
US Army Corps of Engineers
700 Federal Building
601 East 12th Street

Kansas City, Missouri 64106

RE: Conex Decontamination - Ft.Riley, Kansas

Dear Mr. Montgomery,

Please find enclosed the QA package and chromatograms from

Eagle-Pitcher.

s cerely

J.yJ.y

E.P.I.C. Company, Inc.

4550 DANS * LIBERTY, MO 64068 * (816) 781-7755
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WATER ,AIRX SPIKE/IL1RIX SPIKE DUPLICATE RECOVERY

PARAJ4ETER: PESTIC:DES/PCB'S

METHO: EPA &W

CLIENT: EPIC

CLIENT SAMPLE 10: FORT RILEY COvEX BLDG. 3.8

EP-ES SAMPLE ID: 9 0.09-006-OA

DK FILE ID: 9006.QA
t: : .l 22 I= = = ==-_ = :3 :2:_- . ........

= t= rf n

SPIKE SAJPLE I Ks I
I ADDED I CWCEMI) CTR I CONCENTRATION KS

I cal u'/a I UG/L u /. I % REC I
- ==------m -C - -.92-

IGAMMA-BXC (LINCANE) 
0.4 j .04 0.96 2 2 ,0 0

OEPTACHLOR 0.1 < .03 1.25 I 313

oA0.1. I <.04 0.89 I 223

IDIELDR! 
1.0 I <.02 <.02 I 0

IENRIN 
1.0 <.0.6 I 0

j14,1..OT 
1.0 I .2 4.72 j 72

I ISPIKEI SA"LE I 1so I I I

I I ADDED NCENTRATIO CONCENTLATICO I SO I

I COC*PC1U.N IUGIL UG/ I u%. REC I o I T-
I ...................--...-

=-:- .... = 6 v

I( 1 .. AHC (LINDANE) 0.1 J (.04 I 0.91 I 5

1HEPTACHLO
R  

0.4 I ,.03 1.15 m 8 8

IHALR 
0.41. < .04 .81 203 I 9 I

IDIELDRIN 
1.0 .02 .02 I o ......I

IENDRIN 
1.0 I <.0 I <.06 I 0 .- I

I,.DRIN 
1.0 <.12 3.45 I 3 S I 31

---------------------------------------------------------------.-- 

.---
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pESlIC:DE OZC.AbICS AkALYSiS DAIA 
SWEET

CLIENT: EPIC

DATA FILE ID: 9006-Ke.PT

CLIENT SAXPLE ID: FT RILEY CONEX BLDG. 3.- KEThCO LAit

LAB SAKPLE ID: 90-09-006-Mg

LAB FILE ID: W01-92

DATE RECEIVE:): 9/4/90

DATE ANALYZED: 1C/1/90

DILUTION FACTOR: 1.0

KATRIX: WA1ER

CAb.S. ICorKTRJSTIOW ULITS IDETECTION LIMIT I

cOKP(JND Il.MER UG /L j u./L I
== = r == = === ....

sz~ ~~ z=s= ===

ALORI 09-00- DL j 0.04

ALPA-BKC 319-84-6 < DL 0.03

BEIA-SHC 319-S-7 < DL 0.06

DELTA-BHC I 319-,6-8 < DL 0.09

Q,"'mA-B C (LINDANE) 58-89-9 < DL 0.04

CHLORDA E 57-74-9 < DL 0.14

4,4-DOD 72-54-8 < DL 0.11

4.4'-DOE 72-55-9 < DL 0.04

4,4 '-DDT 50-29-3 < DL 0.12

DIELDRIM 60-57-1 < DL 0.02

ENDOSULFAR I 959-98-8 < DL 0.14

ENDOSULFAM iI 33212-65-9 < DL 0.04

E1400SULFAR SULFATE 1031-07-8 < DL 0.66

ERDRIM 72-20-8 < DL 0.06

EWDRIN ALDEHYDE 7421-93-4 < DL 0.23

X HEPTACHLOR 76-",-& < DL 0.03

HEPTACHLOR EPOXIDE 1024-57-3 DL 0.3

METIHOXY CKLOR 72-43-5 < DL 1.76

TCXAPHEME 8001-.5-2 -< DL 2.4

PC3-i016 12674-11-2 < D. 1.0

pcs-1221 1104-23-2 c DL 1.0

PCs-1232 11141-16-5 < DL 1.0

PCB-1242 53.9-21-9 -'L 1.0

PCB-1248 12672-29-6 < DL 1.0

PCB- 1254 11097-69-1 < DL 1.0

PCB-1260 11096-82-5 < DL 1.0

SURROGATE 
% RECOVERY

DBC 
112



WATER KETHOD SPIKE RECOVERY

ETHCOD: EFA 8080

CLIEWT: EPIC

CLIEWT SAMPLE Ib: N'CO SP I E

EP-ES SAM(PLE IN" 0,-S90 BLAw SPIKE

D14 FILE ID: 906 E.14S

I I .... E I I S LE I tI

I A OrEDo I oRA7 i cOMCERTIATIoW It S

ItPoW) UIWG I ;G/L UGIL % ZEC I

1GM,-,HC I.20 <.0, .22 110

1HEPTACHLOR 
.20 < '.03 .16 80

IALDR I .20 I <.04 .1 70

IDIELDRW 
I .50 I <.02 .70 1.0

IDDtRII 
.50 <.12 .55 1

DOftT 
2
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PESTICIDE OR .NICS ANALYSIS DATA SHEET

CLIENT: EPIC

DATA FILE ID: 90062RE.PT

CLIENT SAMPLE ID: FT RILEY CotzX BLDG. 348

LAS SAMPLE ID: 90-09-006-02A

LAB FILE D: 10-83

DATE RECEIVED: 9/4/90

DATE ANALYZED: 10/1/90

DILUTION FACIOR: 1.0

MATRIX: WATER

CAS. ICONCEW7RATIOC UNITS IDEIECTIOW LIMIT

CMPOUND I NUBER I UG/L UG/L "

- - - - - - - - - -- - - - - - - === - -= ..- = .-- -- " -" . -- ' ---" -- - -,-- - -- - -- _"

ALDRIN 39- 00-2 DL 0.04

ALPKA-BHC 319-84-6 -< DL 1 0.03

BETA-SHC 319-85-7 • DL 1 0.06

DELTA-BHC 319-86- j . < DL 4 0.09

G;Y).'J-BHC (LINDAME) 58-89-9 < DL J 0.04

CXL, ,,AE 57-74-9 < DL 0.14

4,4,-DDD 72-54-8 < DL I 0.11

4,4 -DoE 72-55-9 c DL 0.04

4,"-DDT 50-29-3 -• DL 0.12

D;ELDRIN 60-57-1 < II 0.02

EW-OSULFAX I 959-98-8 < DL j 0.14

ENDOSULFAM II 33212-65-9 < DL 0.04

ENDOSULFAN SULFATE 1031-07-8 D L 0.66

ENDRI 72-20-8 < DL j 0.06

E DRIN ALDEHYDE 7421-93-4 < DL 0.23

HEPTACHLOR 76-"4-8 < DL j 0.03

K:PTACHLCR EPOXIDE 1024-57-3 < DL 0.83

UINCXYCHLOR 72-43-5 < DL " 1.76

1OXAPHEIEE 8001-35-2 < DL 2.4

PCB-1016 12674-11-2 < DL J 1.0

PC3-1221 1104-28-2 • DL 1.0

PC3-12.32 11141-16-5 < DL 1.0

PC3-1242 53.69-21-9 < DL j 1.0

PCB-1248 12672-29-6 < DL 1.0 .

PCB-1254 I 11097-69-1 < DL j 1.0 ""

PCB-1260 11096-82-5 • DL 1.0

SURROGATE 
% RECOVERY

DSC 
83



DEPARTMENT OF THE ARMYi HEADUARTERS. sy1 "rfmiRy o vlsboiw
m[ H 

^No rfOti 141LET

VO.OT RILrY. KANSAS 66442-5000

ELPLY TO

Ar(T tNIOr

Directorate of Engineering and Housing

Kansas Department of Health and Environment

Hazardous Waste Section, Bureau of Air 
& Waste Management

Attn: John Paul Goetz
Bldg 740 Forbes Field
Topeka, Kansas 66620-0002

Dear Mr. Goetz:

This letter is in response to your July, 20 1990 letter of

warning concerning the COIJEX /Bldg 
348 Closure project. Enclosed

please find the final closure report that provides 
the

confirmation sampling data.
I hope the attached report will provide 

adequate information

to allow final resolution of this 
project. If other information

or actions are required contact Mr. 
Gre Sinton, DEH

Environmental Branch, Phone 239-2195.

Encl. Steven Whitfield
Col, Corps of Engineers
Director of Engineering and Housing

Copies Furnished:
Robert Avery, Resident Engineer, Fort 

Riley Resident office, U.S.

Army Corps of Engineers, P.O. Box 2189, Fort Riley, KS 66442

Environmental protection Inspection & 
Consulting, Inc., 450

Dains, Liberty, MO 64068
Kansas City District, Corps of Engineers, 

ATTN:CEMRK-CD-MQ (Ken

Luetkemeyer) 700 Federal Bldg, Kansas City, 
MO 64106-2896

(.
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ENVIRONIIENTAL PROI'ECIION
INSPECION AND CONSULTING, INC.

CONEX CLOSURE

BUILDING 348

FORT RILEY, KANSAS

AUGUST 31, 1990

submitted to:

KANSAS CITY DISTRICT CORPS OF ENGINEERS

submitted by:

ENVIRONMENTAL PROTECTION, INSPECTION & CONSULTING, INC.

1 . w
J T 17 .1M
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On A-. yust 31, 1990, representatives of E.P.I.C. Company,

Inc. conducted sampling of a Conex loca'-ed outside Building

348 at Fort Riley, 1Kansas. This sampling was conducted

to comply with the procedures specified in the approved

closure plan as referenced in correspo n d e n c e from K.D.I.E.

of March 12, 1990 (attached).

SUM4ARY OF WORK

Prior to collecting samples, the Conex was opened and

visually inspected for physical hazards. No hazards were

identified. The door to the Conex was secured in an open

position using a latching strap.

A 9' x 12' piece of polyethylene sheeting was placed on

the ground in front of the Conex and sampling equipment

previously decontaminated using a wash in non phosphate

detergent and rinsing in tap water followed by a distilled

water rinse and wrapping in foil was placed on the plastic.

Protective clothing consisting of TYVEK coveralls, nitrile

gloves, chemical resistant steel toed boots, safety goggles,

hard hat and face respirators equipped with

II.E..A./O.V./A.G- cartridges were also placed on the

plastic sheeting. A decontamination line was set up

consisting of three (3) metal tubs and brushes for

decontamination of personnel and sampling equipment. The

first tub contained tap 
water with non-phosophate 

detergent,

the second tap water for rinsing, the third was empty and

designed to contain distilled water used for final

decontamination rinse. The final preparatory step involved

placing a barrier of caution tape around the Conex at a

distance of 20 feet.

After preparation was complete, sampling personnel removed

street shoes, stepped onto the prepared plastic sheeting

and donned protective clothing consisting of chemical

I1



resistant boots, TYVEK coveralls, half face respi ra tors

with II.E.P.A./A.G./O.V. cartridges, safety goggles, nitrile

gloves and hard hat. The sleeves and legs of the TYVEK

coveralls were placed over the gloves and boots and sealed

by wrapping with duct tape.

A combustible gas/0 2 meter (MSA Model 26U) was calibrated

according to manufacturers recoiumiendationis and the Conex

was sampled. ResulLs showed <1% L.E.L. and 21% 02 to be

prasent in the Conex. The Conex was judged by the S.S.O.

to be safe for entry and sampling commenced.

The previously decontaminated sprayer was opened and 2

gallons of distilled water was added. The sampler entered

the Conex and a direct low pressure stream of water was

.directed toward the Conex pan. When empty, an additional

gallon of distilled water was added to the sprayer and the

process repeated. Approximately gallon of additional

water was directed at the Conex pan. The sprayer was handed

to the sampler assistant who was also wearing protective

equipment of the same type as the sampler. The water was

moved over the entire surface of the pan with a squeegee

making sure that the entire surface of the pan was contacted.

The physical placement of the Conex was such that sampling

water collected in one corner of the Conex. The sampler,

utilizing previously decontaminated plastic scoop and funnel,

collected the following samples: 1x2 liter for B/N/A.,.

Ix2 liter for pesticide/PCB and lxl liter for metals. The

first two samples were collected in precleaned amber glass

bottles. The metal sample was collected in a plastic bottle

(precleaned) to which nitric acid had been added. The sample

was swirled and a small portion checked using p llydrion

paper. Results showed a pH of approximately 1.0. After

sampling was complete, the empty metal tub was brought to

the Conex and all remaining water was placed in the tub.

The sampling assistant then proceeded to decontaminate the



sampling equipment 'iscoop, f unnel, squeegee, and sprayer)

by triple washing in water with non phosplhate detergent

and tap water rinse. Personal protective equipment (i.e.,

boots, g loves, respirator) were decontaminated using the

same procedure. This equipment was rer ,red and the gloves,

disposable coveralls and respirator cartridges were placed

in a pjastic bag for subsequent disposal. The sampler exited

the Conex and decontaminated his personal protective

equipment using the same procedure outlined above.

Disposable items were placed into the plastic bag for

disposal. The sampling equipment was removed fron the tub

containing tap water and rinsed with distilled water. At

the completion of equipment decontamination, all decon

solutions were placed into a metal drum along with the

removed personal protective, equipment and the plastic

sheeting. Sampling personnel washed with soap and rinsed

with distilled water with the water being" placed directly

into the drum containing decontamination water. The drum

L was closed, marked with a paint pen as to its contents and

placed beside the Conex, awaiting final disposition based

on sampling results.

The labels on the collected samples were completed and

Uthe containers sealed and placed in an insulated cooler

containing ice. A chain of custody form was completed and

the samples returned to Kansas City and sent for analysis

via Federal Express on the afternoon of August 31, 1990.

K
Sample Results:

The three samples collected from the Conex were analyzed

by Eagle Pitcher Environmental Services utilizing the

following methods:

Analyte Method (SW-846)

Semi volatiles (B/N/A) 8270

I



Pesticides/PCB 
8080

Met a 1s

As 
7061

Ba 
3050/6010

Cd 
3050/6010

C3050/6010

Pb 
3050/6010

lg 
7470

Se 
7741

Ag 
3050/6010

The results of these analysis attached as Appendix I shows

no detectable PCB or semi volatile (B/N/A) contami'nation.

Minilnal levels of several pesticides and heavy metals were

detected. These pose no threat to human health or the

environment at the observed levels. The low level of

conta-ination detected during this sampling was not detected

or reported in prior sampling since these earlier samples

had been taken after the wash water from the cleaning

operations had been added. This resulted in a large scale

dilution placing any low level contamination which existed

below instrument detection limits 
(BDL).

Based on these sample results, the Conex decontamination

has been completed.

U

U

UJ
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Consulting Engineers, Inc.
1104 East 11th Street

Kansas City. MO 64106

(816) 474-3238

Closure plan for Hazardous Waste Storage Facilities, Ft. Riley, KS

Conex Container at Building 338

CERTIFICATION OF CLOSURE

I, William Torres, P.E., a registered professional engineer, hereby

U certify that to the best of my knowledge and belief, and that based on

my visual inspection(s) of the aforementioned facilities, and based

upon the analytical results performed by Eagle Pitcher Environmental

Services, dated September 27 and 29, 1990, the closure of the

facilities have been closed in accordance with the approved closure

plan. The closure was completed on the 31st day of August, 1990.

October 10, 1990

Signature of Professional Engineer Date

8526 Kansas

Professional Engineer License No. For the State of

U
1104 East llth Street, Kansas City, Missouri 64106 (816)474-3238

Business Address & Telephone (with Area Code)

NA

,,,/,

-II~ll~tt'



APPENDIX C

TECHNICAL MEMORANDA

Ca - CHEMICAL PROFILE SAMPLING OF PSF92-02 MONITORING WELL BORING,
MARCH 30, 1992

Cb - SAMPLING PROCEDURES FOR MONITORING WELLS AT THE PESTICIDE
STORAGE FACILITY, JULY 10, 1992, TECH MEMO #PSF-001

Pesticide Storage Facility
Fort Riley, Kansas



APPENDIX Ca

CHEMICAL PROFILE SAMPLING 
OF PSF92-0

2 MONITORING WELL BORING

MARCH 30, 1992

Pesticide Storage Facility

Fort Riley, Kansas



March 30, 1992

Scott Young, CEMRK-MD-H
United States Army Corps of Engineers
647 Federal Building
601 East 12th Street
Kansas City, MO 64106

Subject: Pesticide Storge Facility - Chemical Sampling at PSF92-02

Technical Memorandum

Dear Sir:

Pursuant to the requirements as noted in section XV, paragraph E of the Federal Facilities

Agreement (IAG), Law Environment, Inc., Government Services Division, respectfully submits

for your inspection the attached written notice for modifications and/or changes in field work

for the referenced project. The changes and technical rationale for these modifications are

presented in the attached site specific technical memorandum.

If you should have concerns or questions with regard to this site, feel free to contact this office

during normal business hours. In the meantime, thank you for your understanding and

cooperation.

Sincerely,

LAW ENVIRONMENTAL, INC.

Clark H. Gunion Arthur J. Whallon

Project Manager Principal

CHG/AJW:pm

Attachment

cc: Scott Marquess, Region VII EPA
Rachel Miller, KDHE - BER
Janet Wade, DEH, Fort Riley



TECHNICAL MEMORANDUM
Pesticide Storage Facility

Fort Riley, Kansas
March 30, 1992

In response to a comment made by a Technical Review Committee (TRC) member (TRC

meeting, February 25, 1992) Law Environmental Government Services submits this technical

memorandum which changes the scope of work to be performed at the Pesticide Storage Facility,

Fort Riley, Kansas.

The change affects the chemical sampling intervals for the soil(s) at sample location PSF92-02.

The TRC member noted that this sampling point is centrally located at the washing/rinsing area

on site and reasoned that continuous chemical sampling (with analyses) should be performed in

order to more thoroughly characterize the soil profile.

Originally, two soil samples were to be collected from the borehole at PSF92-02. However,

after discussions with the Corps and the Department of the Army, Fort Riley, soil samples will

be collected at the surface and every five feet there after until the water table is first

encountered. Ground water was encountered at approximately thirty-three (33) feet in pilot

borings advanced at this site. Therefore, a total of seven (7) soils samples will be collected

(surface, 5, 10, 15, 20, 25 and 30 feet). These samples will be analyzed for volatile organic

and semi-volatile organic compounds, pesticides/PCBs, organophosphorus pesticides, herbicides

and metals.



APPENDIX Cb

SAMPLING PROCEDURES 
FOR MONITORING WELLS 

AT THE

PESTICIDE STORAGE FACILITY, 
JULY 10, 1992

TECH MEMO #PSF-001

pesticide Storage Facility
Fort Riley, Kansas



LkW EX IRONhMEKTAL INC.

July 10, 1992

Mvemnorandumn for: Commander Engineer District Kansas City

Attn: CEMARK-MD-H, Cpt. Carol Ann Charette

Kansas City, 1-O1 64106

Subect TehnialMemorandum DCF:-002, PSF-001, SFL-004: Sampling Procedure for

Monietrn elhnicat Southwest Funston Landfill (SFL), Pesticide Storage Facility (PSI:) and the

former Dry Cleaning Facility (DCF), Ft. Riley, Kansas. The sample collection procedure

described below replaces the equipment and procedural descriptions in the following documents:

SFL PSF DCF

Draft Modified Field Sampling Plan Section 5.3,
pg.5-28 Section 5.3

Draft Modified Quality Assurance Plan Section 4. 1, p.52

pg.4-6 Section 4.1 Section 4.4

Draft Modified Chemical Data Aquisition Plan pg. 4-29

1. .LM: The purpose of this memorandum is to describe the change in sampling

procedure for the monitoring wells. Pursuant to the requirements as noted in Section

XV, Paragraph E of the Federal Facilities Agreement (IAG), this memorandum was

prepared for the EPA, K.DlrE and the administrative record to document the following

modifications and/or changes in field work for the Southwest Funston Landfill, the

Pesticide Storage Facility and the former Dry Cleaning Facility. Thes changes were

agreed upon by the following Project Managers from the Corps of Engineers, Ft. Riley.

KDHE, Law Environmental, and EPA Region 7:

Ii1530-50



Technical Memorandum DCF-002

July 10, 1992
Page 2

Corps of Engineers: Cpt. Carol Ann Charette

Ft. Riley: Ms. Janet Wade

KDHE: Ms. Rachel Miller

Law Environmental: 14r. John Cook

EPA: Mr. Scott Marquess

2. Is kgBa round/ Rationale-, In am effort to collect less turbid samples from the ground-

water monitoring wells at the above mentioned sites, a dedicated bladder pump system

will be employed. The bladder pump is designed to deliver a flow stream of 100

mls/minute to help insure volatile organic compound integrity as well as maintaning a

constant flow rate throughout the sampling process.

3. Acio: The bladder pumps are manufactured by QED, Inc. model numbers T1200 and

T1500; the bladder pump body will be constructed of Teflon/316 stanless steel and

contain a teflon bladder. Each pump will be connected to polyethylene tubing with an

inner teflon lining.

0 The bladder pump will be placed in each well to optimize sampling volume and

best represent aquifer conditions.

0 For wells containng less than 5 feet of water, bladder pumps will be placed I

foot above the bottom of screened interval. Bladder pumps will be placed 2 feet

from the bottom of the screened interval in wells which contain less than 8 feet

of water. In wells that contain 8 or more feet of water, the bladder pump Will

be placed at 5 feet above the tottom of the screened interval.

WELL AVG. WATER PLACEMIENT OF

TY SIT EE ., FPUMLMC N EIGH BLADDER PUMP FROM

BOTTOM OF SCRE-ENED

Shallow DCF 6* 7 feet 2 feet

Shallow PSF 5* 5 feet 2 feet

Shallow SFL 8 7 feet 2 feet

Intermediate SFL 4 20 feet 5 feet

Deep SFL 8 40 feet 5 feet

1530.50



Technical Memorandum DCF-002

July 10, 1992
Page 3

* DCF-04, PSF-03 and PSF-04 wells will have bladder pumps placed at I foot above the

screened interval.

0 The bladder pumps will be placed well above the bottom of the screened interval

to prevent possible interferences from fine particles and below the top of the

water column to allow sufficient volume during sampling and purging.

Eachbladder pump will have a protective screen to resist clogging or pump failure

due to particulates.

* The bladder pump will be used to purge the well. Five casing volumes of water

will be removed. Flow can be adjusted to yield up to a maximum of 1 gallon per

minute (gpm) depending on water column height and well recharge. For

example, a deep monitoring well at Southwest Funston Landfill with 40 feet of

water would require 33 gallons (5 casing volumes) to be removed. If a maximum

purge rate of I gpm could be established, this well would take 33 minutes to

purge the required amount. However, due to slow recharge at the Pesticide

Storage Facility and the Dry Cleaning Facility, a maximum gpm of 0.25 has been

established. These wells typically have 7 feet of water which would require

approximately 6 gallons of water (5 casing volumes) to be removed. At a gpm

of 0.25 this would take 24 minutes to purge the required amount.

0 After purging, each well will be sampled immediately providing parameters have

stabilized (+/- 10% between two successive readings) and turbidity levels have

reached 30 NTUS. If 30 NTUS cannot be reached the well will be allowed to

stabilize. This would allow fine soil particles and silts to settle and would allow

sufficient time for ground water to recharge to volumes required for sampling.

The well will be checked periodically for water 'clarity". All wells will be

sampled within 5 hours after purging regardless of turbidity levels.

* If a well contains insufficient volume to meet the 5 casing volume purge criteria,

the well will be purged dry three times and sampled when sufficient recharge has

occurred.

0 Sample collection occurs when the teflon bladders are inflated with air and

ground-water is discharged. The sample does not come in contact with the air

used to inflate the bladder; therefore, no contamination is introduced into the

system via air.

j53O5
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Technical Memorandum DCF-002

July 10, 1992
Page 4

4. :mpa The proposed modification to the Sampling Procedure will impact

the schedule for the projects. Ground-water sampling for the Pesticide Storage Facility

will begin approximately July 14 and end July 16, 1992. Sampling at the Dry Cleaning

Facility will begin approximately July 17 to July 20, 1992. Ground water sampling for

Southwest Funston Landfill will begin approximately July 21 and end by July 30, 1992.

Sincerely,

Law Environmental, Inc.

Yudith A. Hartness ,o Gregory P. Myers, P.G.

Project Chemist Project Principal

JAH/dsl

Attachments

cc: Scott Marquess, Region VII, EPA

Janet Wade, DEH, Ft. Riley

Cpt. Carol Ann Charette, COE

1530.50



DEDICATED WELL SYSTEM
BLADDER PUMP

DRY CLEANING FACILITY
FT. RILEY, KANSAS

VENT PORT SAMPLE WELL WIZARD
AND 

ELBOW

PROBE INLET WELL CAP

WELL SYSTEM
BLADDER PUMP

WATER
LEVEL INSTRUCTIONS

-- AIR

1. ATTACH INLET SCREEN

DISCHARGE TO BLADDER PUMP (IF

APPLICABLE).

B LADDER
PUMP TUBING 2. ATTACH BLADDER

PUMP TUBING TO PUMP.

3. LOWER PUMP TO

DESIRED DEPTH.

BLADDER 4. PASS DISCHARGE
PUMP TUBE THROUGH CAP

AND ATTACH AIR LINE

puMP UNDER CAP.
INLET

INLET
SuC:SCIENCE APPUCATnON

SCREEN INTERNATIONAL CORPORATION

NOT TO SCALE

L J- LAW ENVIRONMENTAL, INC.
L GOVERNMENT SERVICES BRANCH



DEDICATED WELL SYSTEM
BLADDER PUMP

PESTICIDE STORAGE FACILITY
FT. RILEY, KANSAS

VENT PORT SAMPLE WELL WIZARD
AND ELBOW

PROBE INLET WELL CAP

WELL SYSTEM

BLADDER PUMP

WATER

LEVEL
INSTRUCTIONS

1. ATTACH INLET SCREEN
DISCHARGE TO BLADDER PUMP (IF

APPLICABLE).

BLADDER
PUMP TUBING 2. ATTACH BLADDER

PUMP TUBING TO PUMP.

3. LOWER PUMP TO
DESIRED DEPTH.

BLADDER 4. PASS DISCHARGE
PUMP

TUBE THROUGH CAP
AND ATTACH AIR LINE

PUMP UNDER CAP.
INLET

2INLET
SCREEN SOURCE: SCIENCE APPUCATIONS

INTERNATIONAL CORPORATION

NOT TO SCALE

MFJH

4M LAW ENVIRONMENTAL, INC.
7-_.__ GOVERNMENT SERVICES BRANCH



DEDICATED WELL SYSTEM
BLADDER PUMP

SOUTHWEST FUNSTON LANDFILL
SHALLOW WELLS

FT. RILEY, KANSAS

VENT PORT SAMPLE WELL WIZARD

AND 
ELBOW

PROBE INLET WELL CAP

WELL SYSTEM
BLADDER PUMP

WATER

INSTRUCTIONS

~AIR

1. ATTACH INLET SCREEN

DISCHARGE TO BLADDER PUMP (IF

APPLICABLE).

S...- B BLADDER

PUMP TUBING 2. ATTACH BLADDER
PUMP TUBING TO PUMP.

3. LOWER PUMP TO

DESIRED DEPTH.

BLADDER 4. PASS DISCHARGE
-pUMP TUBE THROUGH CAP

AND ATTACH AIR LINE

PUMP UNDER CAP.
INLET

INLET SOURCE: SCIENCE APPUCATIONS

S E INTERNATIONAL CORPORATION

NOT TO SCALE

MFJH

L. LAW ENVIRONMENTAL, INC.
L-. _ GOVERNMENT SERVICES BRANCH



DEDICATED WELL SYSTEM
BLADDER PUMP

SOUTHWEST FUNSTON LANDFILL

INTERMEDIATE AND DEEP WELLS
FT. RILEY, KANSAS

VENT PORT SAMPLE WELL WIZARD
AND ELBOW

PROBE INLET WELL CAP

WELL SYSTEM
BLADDER PUMP

WATER
---'---"LEVEL11N :R

INSTRUCTIONS

1. ATTACH INLET SCREEN

DISCHARGE TO BLADDER PUMP (IF

APPLICABLE). (

BLADDER
PUMP TUBING 2. ATTACH BLADDER

PUMP TUBING TO PUMP.

3. LOWER PUMP TO
DESIRED DEPTH.

BLADDER
PUMP

4. PASS DISCHARGE
PUMP TUBE THROUGH CAP

INLET AND ATTACH AIR LINE

UNDER CAP.II =  =SCREEN

SOURCE: SCIENCE APPUCATIONS
INTERNATIONAL CORPORATION

NOT TO SCALE

L LAW ENVIRONMENTAL, INC. "___

GOVERNMENT SERVICES BRANCH



APPENDIX D

TOPOGRAPHICAL SURVEY DATA

Pesticide Storage Facility
Fort Riley, Kansas



PESTICIDE AREA
BORE HOLES

POINT NO. NORTH EAST ELEVATION

SB - 1 268.200.11 2,348,511.01 1082.9

SB - 2 268.208.91 2,348,484.74 1082-53

SB - 3 268.175.18 2,348,511.20 1082.1

SB - 4 268.165.85 2,348.403.36 1080.11

SB - 5 268,169.73 2348,504.88 1081.9

SB - 6 268.127.77 2.348.467.13 1078.9

SB - 7 268,139.00 2,348,442.25 1080.1

SB - 8 268,134.18 2,348.432.65 1079.9

SB - 9 268.129.79 2,348.533.85 1078.3

SB- 10 268,098.20 2.348,518.83 10762

SB - 11 268.126.78 2,348,524.72 10782

SB - 12 268.093.39 2.348,498.50 1076.6

SB - 13 268,072.29 2,348,456.52 1076.4

SB- 14 268,053.48 2,348,460.85 1072.0

SB -15 268,059.49 2,348,540.38 1067.1

SB- 16 268.050.16 2,348,556.55 1066.7

SB- 17 268.054.90 2,348,519.88 1066.8

SB - 18 268.035.01 2.348,521.88 106&4

SB - 19 268,051.64 2,348,510.24 1066.7

SB - 20 268,024.27 2,348,489.75 1066.6



PESTICIDE AREA

SOIL SAMPLES

POINT NO. NORTH EAST ELEVATION

SS- 1 268,200.11 2,348.511.01 1082.9

SS - 2 268.208.91 2,348.484.74 1082.53

SS - 3 268,139.00 2,348,442.25 1080.1

SS -4 268,054.90 2,348.519.88 1066.8

PESTICIDE AREA
SEDIMENT SAMPLES

POINT NO. NORTH E.AST ELEVATION

SD - 1 268.098.38 2.348,B37.46 1066.6

SD - 2 268.015.50 2,348.545-49 1063.8

SD - 4 267,945.60 2,348.454.91 1062.4

SD - 5 267,996.14 2.348.419.54 1071.5

SD - 6 267,856.26 2,348,375.01 1060.6

SD - 7 267,834.91 2.348.327.87 10602

SD - 9 267,841.15 2,348,245.68 1060.5



PESTICIDE AREA

SURFACE WATER POINTS

POINT NO. NORTH EAST ELEVATION

SW- 1 268.093.73 2.348,842.12 1066.6

SW 2 268,020.69 2.348.549.44 1063.3

SW - 3 267,976.61 2.348.475.18 1062.8

SW - 4 267,942.89 2.348.448.39 1062.0

SW- 6 267.849.39 2.348,369.15 1060.4
SW - 7 267,834.08 2,348,323.74 1060.3

PESTICIDE AREA
MONITOR WELLS

POINT NO. NORTH EAST GROUND TOP OF
ELEVATION CASING

I ELEVATION

MW- 1 268,367.45 2,348.874.86 1088.3 1090.01

MW - 2 268,116.60 2,348,518.00 1077.8 1079.64

MW - 3 268,095.02 2,348,442.92 1077.5 1079.35

MW - 4 268,096.13 2.348,330.71 1078.59 1079.82

MW - 5 267,906.61 2.348,260.06 1062.0 1063.76



APPENDIX E

HTW DRILLING LOGS - COE FORMAT

Pesticide Storage Facility
Fort Riley, Kansas



FIGURE 5-1

HTW DRILLING LOG HOE o PSF92-01

I. OMPANY NAME 
2. DRILLING SUBCONTRACTOR 

SHEET I

LAW ENVIRONMENTAL. INC. 
OF 4 SHEETS

_ ___ _74. LOCATIN

3. PROJECT PESTICIDE STORAGE FACILITY '11-1531 NORTH-WESTERN CORNER

WE O DRLER6. 
MANUFACTURER'SDESIGNATION OF DRILL

ME OF ORIER RANDY CROWL., KEVIN SANTOYO MOBILE DRLL, B-57
S. HOLE LOCATION

7. SIZE AND TYPES OF DRLLING 0"AUGERSG

AND SAMPLE.G EOUIPMENT 2 & 3 SPLIT SPOONS FRONT OF 8JLDNG 378

5 7/8' DRILL BIT 9. SURFACE EEVATION

10. DATE STARTED I i. DATE COMPLETED

4-28-02 4-28-92

12. OVERBURDEN THICKNESS 
I . DEPTH GRO4JN)WATER ENCOUNTERED

2. 5 O RT I -20 FT.

.5 T 16. DEPTH TO WATER AND BJPSE)D TIME AFTER DRILLING COMPLETED

13. DEPTH DRILLED INTO ROCK 26.3 FT. -24 HRS.

14. TOTAL DEPTH OF HOLE 
17. OTHER WATER LEVEL UEASREMENTS (SPECIFY)

32.5 FT.

18. GEOTECHN)CAL SAMPLES DISTURBED UNDISTURBED M TOTAL NUMBER OF CORE BOXES

25 -27 FT.. 27 - 29 FT.

20. SAMPLES FOR CHEMICAL ANALYSIS VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPEOFY]) 21. TOTAL CORE
RECOVERY

15. 17 FT. & 21 -23 FT & 25-27 FT. 2-2o. 1-8- 12 o- I oz-- 8soz.tl%

22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

MONITORING WELTHOMAS MATHEW

24. CHECKED BY- 
25. NAME OF INSPECTOR

FIELD SCREENING GEOTECH SAMPLE ANALY'ICAL BLOW
ELEV. -DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMkRKS

a b € d I gh

Fig matedal 
Hamd Auger

Organic
Clayey SILT
Black

1. 0 Dry
- Fine

2.01 Same 
Hand Auger

3.0

4.0 Same Hand Auger

FOPROJT NAME a MD. 
LN

MRK j o55 
1131.37



HTW DRILLING LOG PF20

PROJECT 
INSPECTOR 

SH-EET 2

PESTICIDE STORAGE FACILITY THOMAS MATHEW OF_4____E

FIELD SCREENING GEOTECH4SAMPLE ANkLYTICAL BLOW

.1EV. OEPTH DESCRIPTION' OF IMrERLALS RESUL-TS OR CODRE BOX No. &AMAPLE No. COUNTS REJARAKS

Same 
Hand Auger

Fill Material
Organic

5. Cayey SILT 
7-6 18 Re

5. Rack 
7-.7

Dry
stiff

Mie

8.0

7.- Clayey SILT 5-5 17' Rec.

Reddish-Brown 
8-7

DamTp 
e-cI

stiff

8.0 weC-

9.0
Clayey SILT 

3-4 HNu inAuger

Redis-Brwn4-5 
O ppm

l~e~slh-rown18@ REC.

stiff u

10.0 Fone0 p
Dust Monitor

1-2

1.- Same 3-4 20r Rec.

12 

0

JJ PROJCT 
OL W

IVRKM5"ss2



--..._ HOLE No.

HTW DRILLING LOG PSF92-01

PROJECT 
INSPECTOR 

SHEET S

PESTICIDE STORAGE FACILITY THOMAS MATHEW OF 4 SHEETS

FI ELOSCREENIG GEOTECH SA ).LE A N.'TCAL BLOW

DEPTH DESCRIPTION OF MATERIALS RESLTS OR COREOXa .skJLE.No. 0N REhMRKS

m 4-4 17' Rec.
5-4

Clayey

SILT
14-.-_ Brown

Damp
stiff
Fmi

Same PSF SB- 5-8 3' S.S
Very 01A 8-8 Sample

" Very 2 '-

Stiff 
22@

1.0

7.0-- 5-5-7-9 Rec.Same

Stiff

18.0-

Clayey SILT
Light Brown
Damp

19.0 Plastic (sticky) 2-2-3-2

Fne 
2T

M ed. Stiff 
_-"

20.0 HNu
0 ppm
Dust

Claye SIMonitor

Cayey SILT 
1-2

Red sh-B rown

21.0- Wet
Plasbc (sticky)
Stiff PSF 3-5-7-8

FieS&O 23,

SB 

Rec.
21w. 

-

11- .

MIRK Fr 'A 55 2 P RJECT " -EN.

j N : 1531.37



HOE No.

HTW DRILLING LOG PSF92-01

PROJECT 
ISPECOR SHEET 4

PESTICIDE STORAGE FACILITY THOMAS MATHEW OF 4 SHEETS

FIELD SCREENING GEOTECH SAMPLE ANAJ'TCALY BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS

a b C d I g h

Same

Clayey 
PSFS 3' S.S

- B-01B Sample
_ SILT

23.0 ish
-Brownmv

Wet.
Mlastic 3 S.S

Stiff 
Sample

24.0 very Stiff PSFSB- 11-12-14-16
01B 23' Rec.

25.0- Same PSF92-01 3-;4-4-3
- Sae25 - 27 FT. 22' Rec. _

Saturated
Stiff

26.0

27.0 S PSF92-01 2-3-6-8

- Saae 27 -29 FT. 20.5" Re.
-Saturated

stiff HNu
0 ppm
Dust

28.0 
Mornior

1-2

Terminated Boring
29.0-

Dnlled further to 33.0 ft/.
because stablized water

was at 26.3 ft.

30.0'

Lost 35 gaflons to tremie sand

MRKIPJ 8 55-2 IW1531.37



HTW DRILLING LOG HOLENO. PSF92-02
2. DRILL' SUBOoNTRACTOR 4SHEET I

1. COMPANY NAME L. FNO WESTERN OF 4 SHEETS

LAW ENVIRONMENTAL. INC. L OCTIO
4. LOCATIO

PROJECT PESTICIDE STORAGE FACILITY 11-1531 FT. RILEY, KANSAS

6. MkNMUFACTURE DRI I OWLL

E OF ORLLER RANDY CROW., KEVIN SANTOYO 6.___..__TMOBILE DRILL O-57

7. SE AD TP£ 10" AUGERS 6. HOLE LOCATION

7.---DY-OF'- BEHIND BUILDING 348
AND SAMPLNG EOUIPMENT 5 7/8 DRILL BITS . ... C_--

12.O OVEBUDE TNIC(NES

2- & 3" SPLIT SPOONS 0 UFC LNT<X

-------- '- . DATE STARTED -- i it. DATE COMPLETED

--- "-- 5-6-02 l f s-

--- '""16. DEPTH GRO4DATER ENCOUN4TEFRED

12. OVE.RBURDEN TH O 22 FT.
2 a FT. 16 D PTH TO W ATER A ND,' E APS E0 TIM AFTER D IU.1N COM P ET-F-

13. DEPTH DRILLED INTO ROCK 24 HRS. - 2" Fr.

1 ~17. OTHER WATER LEVEL MAEASUREMAENTS (SPECIFY)

14. TOTAL DEPTH OF HOLE

28 FT.E..-E DISTURBED ,-TuRBED 1. TOTAL NLINER OF CORE BOXES
18. GEOTECHNI-CAL SMPLES DSURE

22 - 24 FT..24-26FT. M OTHE (SPECIFY) "21. TOALCORE
--------- AjNAL ST I VORECOVERY

20. S PLES FOR CHEMICAL 
A(PYSFA

4-6 FT.. B-12 FT.. 14-16FT.. 
2 -2FT. 2 -2 oz- 18 oz_ z et ; z

22. DISPOSITON OF HOLE BACKFLLED LIOtrTORING WEU OTHER (SPECIFY) 23. SIGNATURE OF IN~SPECTOR

MONrTORING WELL
2&. NAME OF INS PE-CTOR

24. CHECKED BY: 
____O..-C.

FIELD SCREENING GEOTECH SAMPLE ANYTCAL BLOW

ELEY. DPTH ! DESCRIPTION OF MATERLALS RESULTS OR CORE BOX No. S&MPLE No. CONTS REMARKS

b C

Crusher Run
HNu

- 0.5 ppm
Fil material 

Dust

- organic Ds

1.0 D Monitor

Clayey SILT 
0

Black

2.0 - 7-7

SAND
, Dry

3.0 -, Light Brown

Loose
Fm~

4.0 -- 4-6 3' S.S

7-9 taken
18" Rec.

FOFA PROJECT NAME & NO. 1 1SM137MRK j 55



HTW DRILLING LOG HOLE NO.PSF92-02

PROJECT WNSPECTOR SHEET 2

PESTICIDE STORAGE FACILITY THOMAS MATHEW OF 4 SHEETS

FELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF I'AT ERIALS RESULTS OR CORE BOX No. SAMPLE No. COUN'T REAJRK8

a b c d I h

SAND
Ught Brown
Dry
Loose

6.0- Fine

Same 6-10 3"S.S
Same 15-12 Sample

18" Rec.

7.0

8.0-
- Same HNu 13-11 3" S.S

0.5 ppm 13-14 Sample

Dust Monitor 18' Rec.

( 9.0

10.0

Same 15-19 39S.S

Dense 23-17 Sample
18" Rec.

11.0

- Clayey SAND
- ght Brown

Damp 5-10 2 S.S

Fine 15-16 12' Rec.

Firm

13.0-

K ~14.10 _______________

MRK FORM 52
JUN89 1531.37



HOLE N.

HTW DRILLING LOG PSF92-02

PROJECT 
ONSPECTOR S EE S

PESTICIDE STORAGE FACILITY THOMAS MATHEW OF 4 SHEET.

FIELD SCREENING GEOTECH SAMPLE ANALYCAL BLOW

CPTH DESCRIPTION OF IMTE RLAL8 RESULTS OR CORE BOX N. SWAPLE N. COUNTS REMARK8

D b D d 9 g h

-S9-10 3"S.S- layey SAND 1-2 1"Rc

Ligt rofl11-12 14'PFlc.Light Brown

Damp
Firm

15.0 Fine
HNu

0 ppm
Dust Moritor

16.0-

Clayey SAND 
5-7 2' S.S

Light Brown
Damp
Fine to Med. Coarse

17.0- Firm

18.0" 6-9 2"S.S
9-10 20' Rec.

19.0

SAND
Yellowish Brown
Damp Z.

20.0-- Med. Coarse
Finn

HNu 5-7 3"S.S
Clayey SAND 0 ppm 17-23 18" Rec.
Light Brown Dust Monitor
Moist 0--

mow 0
21.0 Med. Coarse

Firm

220 220 Water
•-22ft

8-8 2'S.S
8-8 2T Rec.

23.0 PROJECT 1- HOLE ft -"

JUN 89 
- 1531.37



HOLE N&,

HTW DRILLING LOG PSF92-02
PROJECT INSPECTOR SHEET 4

PESTICIDE STORAGE FACILITY THOMAS MATHEW OF 4 SHEETS

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNT8 REMAWS

Q b € d• I h

SAND HNu

Light Brown 0 ppm

Saturated Dust Monitor

Med. Coarse 1-2

24.0 
Ran

20-41 50 Rec.

Same 50

25.0 
5-

26.0-

-Weathered Limestone

; Gray

27.0-- Moderately Hard

-. Competent Bedrock

Boring Terminated

Lost 30 gallons to tremie sand

29.0-

30.0-

31 .0-- 1 3

J U 8 911 5 1 3



HTW DRILLING LOG HOLE No PSF92-03

y. COMPANY NAME 
2. DRLLING SUBCONTRACTOR SHEET I

LAW ENVIRONMENTAL. INC. LAYNE WESTER4 OF 4 SHEETS

4. LOCATION

, PROJECT PESTICIDE STORAGE FACILITY 11-1531 FT. RILEY, KANSAS

6. MNUFACTURERS DESIGNATION OF DRILL
•AE OF DRILLER RANDY CROWI. KEVIN SANTOYO MOBILE DRI.L B-57

7. SIZE AND TYPES OF DRILLING 
BHE IO N

AND SAMPLINO EOUIPMENT 2" & 3" SPLIT SPOONS BEHIND BUIDING 348

5 7/8' DRILL BITS I. SURFACE ELEVATION

Io. DATiE STARTED 11. DATE OO OM

- 5-2-92 r-2-02

12. OVERBURDEN THICKNESS 
IL DEPTH GROUNDWATER ENCOUNTERED

12. RDE THCKNES8 22 F.

28FT.
II. DEPTH TO WATER A

N ELAPSED TIME AFTER DRILLNG COMPLETED
13. DEPTH DRqLLED INTO ROCK IH.-2. T

1 HR.L- 22.3 FT.

14. TOTAL DEPTH OF HOLE 
17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

2. T. 24 HR. - 22.4 FT.
28 FT. _ _ _ _ _ _ _

DISTURBED UNDiTRJED lIL TOTAL NUMBER OF CORE BOXES

18. GEOTECHN$CAL SAMPLES

22 -24 FT., 24 -26 FT._ _

20. SAMPLES F C AL AjYSIE VOC METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 21. TOTAL CORE

20._ _ S EFOCH)A SRECOVERY

- 14 8 2PCB'Pe4sL Orw o ns Herbkde ,%

10-4FT.&20-22FT. 
- 8oz- Pest. I -8 oz. 1- 8oz.

22. DISPOSITION OF HOLE BACKFILLED MCNITORING WEL OTHER (SpECAFY) 23. SIGNATURE OF NSPECTOR

MONITORING WELL 
TOMS MATHEW

25. NAME OF ISPECTOR
24. CHECKED BY:

FIELD SCREE iNG GEOTECH SAMPE ANALYTICAL BLOW

6EV. DEPTH DESCRIPT1ON OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS REMARKS

(l b c d h 1 g

Crusher Run

Clayey SILT
Black

1.0 Dry

Fm- 
39-14 15" Rec.

Hard 
29-22

2.0-
- Same 10-11 15' Rec.

Vey Stiff 
13-14

3.0

4.0 Clayey Sand

Mack HNu 11-13 10 Rec.

Damp 0ppm 10-8

Firm
MPROJECTA ME , HOLN

MR K jU~5 ( I.3



HOLE No.

HTW DRILLING LOG PSF920
PROJECT INSPECTOR SHEET 2

PESTICIDE STORAGE FACILITY THOMAS MATHEW OF 4 SHEETS

FIELD SCREEN'G GEOTECH SAMPLE ANALYTICAL BLOW

XEV. DEPTH DESCRIPTION OF MATERLALS RESULTS OR C0RE BOX No, SMPLE No. COUNTS REMARKS

a b € d S I 9 h

Clayey SAND
Black
Damp
Fine
Firm

6.0-

Same 
88 8ec.

Firm 7-8

7.0

- 4-5 18' Rec.

8.0- 5-6

SAND
Black

9 Damp PSF92 14-8 18' Re.
Fine -03A 7-10

1. Dust Monitor10.0

Same (SAND) 0.1
Light Brown
Damp
Fmn
Firm

11.0

12.0-
Same

PSF92 8-7 22" Rec.
8-8

13.0-

L14.0 ______________-

MRKM 65-2JN 8 -



HOLE NO

HTW DRILLING LOG PSF9203

PROJECT 
INSPECTOR 

SHEET 3

PESTICIDE STORAGE FACILITY THOMAS MATHEW OF 4 SHEETS

FIELD SCFEENING GEOTECH SAMPLE ANALYTICAL BLOW

DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE No. COUNTS RE)LRKS

a b C d a g h

Cayey SAND
Ught Brown
Damp
Fine HNu 3-5 15' Rec.

-0 ppm 6-6 3'S.S

15.0 F 
HNu

-: 0 ppm

16.0

16.0- Same 8-8 12" Rec.
- Sa20-21

17.0-

18.0-
- 5-13 16' Rec.

-Clayey SILT1-4-

-Ught Brown
Moist
Fine

- Very Stiff
19.0-

20.0- Silty SAND (with Clayey Seams) PSF92 8-14 Dust Monitor

Light Brown 
08 17-26 0.1

Saturated 
30S.S

Fine 
Sample

Dense

21.01

22.0
Same 

8-13

Firm 
14-16

MRKFO"M 55-2 JUN 80 11531.37

JJ



f UTPJ RIL INGHOLENoHTW DRILLING LOG PSF92-03

PROJECT 
WSPECTOR 

SHEET 4

PESTICIDE STORAGE FACILITY THOMAS MATHEW OF 4 SHEETS

FIELD SCREENING GEOTECH SAMPLE AALYrTCAL BLOW

ELEV. DEPTH DESCRIPTION OF MTERIALS RESULTS OR CORE BOX N0, SAMPLE No. COUNTS REMARKS

a b C d f9 h

Silty SAND (with Clayey Seams)
Light Brown
Moist
Fine
Firm

24.0

Silty SAND HNu 
8-21 16" Rec.

25.0 Yellowish-Orange 0 ppm 22-35

Very Saturated
-Fine to Med. Coarse

-Dense

26.0
Shale and interbedded limestone 56-50

(weathered rock zone) 
Blows

soft

27.0-
Weathered Shale (Bedrock) 

12' Rec.

Black 
1 Refusal

Wet
Soft

Competent Bedrock
28.0--

Lost 35 gallons to tremie sand

29.0-

30.0-

31.0

32.0 __-_ _"_'__ __ _ _ _ _

JUN~55 89 1531.37~~



HTW DRILLING LOG H PSF9204

i. CMPAY NME TW DRLLNG SUBCONTRACTOR SHEET I
i.COMPAkN NAME LAYNE WESTERN OF 4 SHEETS

LAW ENVIRONMENTAL, 
INC.

3 
4. LOCATION

3. PROJECT PESTICIDE STORAGE FACILITY 11-1531 FT. RLEY KANSAS

6. M&4NUFACTURER'S DESONATI OF DRILL

IE OF DRILLER RANDY CROWL. KEVIN SANTOYO MO0ELE DRILL. -57

7. SIZE AND TYPES OF DRILLING 10 AUGERS -. NEAE LOCATION

AND SAMPLtK3 EOUIPMENT 2' & 3" SPLIT SPOONS NEAR BUILDING 348 (By Durr1es)

5 78 DRiLL BITS 9. SURFACE ELEVATION

10. DATE STARTED it. DATE COMPLETED

5-4-2 5-4-92
"-"'''-- &5 DEPTH GROUNDWATER ENOUTRED

12. OVERBURDEN THICKNESS 
22 FT.

29.5 FT. I& DEPTH To WATER AND ELAPSETIME AFTER DRILLI COW.E'ED

13. DEPTH DRILLED INTO ROCK 1 HP - 22.3 FT. .._..EFER.,....C..EE

17. OTHER WATER LEVEL MEASJREMENTS (SPECIFY)

9. TOTAL DEPTH OF HOLE 242 FT. - 24 HRS.
29.5 FT. _._I_[[ 

FCR OE

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED ig. TOTAL NUMBER OF CORE BOXES

22 -24 IFT.. 24 -26 FT.
2S 'OC METALS OTHER OTHER OTHER (SPECIFY) 21. TOTAL CORE

12-14 FT.. 22-24 FT. 2.-.2.z. I c z'.. 1 - 8 oz- RECOVER

22. DISPOSITION OF HOLE BACKFLLED mNofi?4G WELL OTHER (SPECIFY) 23- SIGNATURE OF INSPECTOR

MONITORING 
WELL

24. CHECKED BY: 
25. NAME OF ISPECTOR

FIELD SCREENING GEOTECH SAMPLE A, 4ALYT.CAL BLOW

L. DEPTH : :DESCRPTN OF MATERIALS RESULTS OR CORE BOX N. SAMPk N. COUNTS REMARKS

S. b c d 
9 I g h

Asphalt (4') HNu
0 ppm

Fill Material
1.0 Organic

Silty Sand
Light Brown
Dry

2.0 -- 15-10: SAND11-11

Light Brown
Dry
Firm
Fine to Med. Coarme

3.0

4.0 5-6Same 
6-4

PROJECT WAS & NO- 
7T"

r OMI rr" 
1531 M1

M RK JUN a--5



HOLE No.

HTW DRILLING LOG PSF92-04

PROJECT 
INSPE.CTOR 

SHEET 2

PESTICIDE STORAGE FACILITY THOMAS MATHEW OF 4 SHEETS

FIELD SCREENtnG GEOTECH SAMPLE ANALYTICAL' BLOW

EEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAWMPE No. OCUNTS REMARKS

a b c d I

Sand
Light Brown
Dry
Firm
Fine to Med. Coarse

6.0-

SAND HNU 3-3

Yellowish Orange 4 ppm 4-3-

Dry Dust Monito-

Loose 0

7.0 Med. Coarse

8.0-

Clayey SILT 
565

Dark Brown6-
(9.0 Damp

Fine

ilty SAND HNU 5-6

Dark Brown 2.5 ppm 5-3

Damp Dust Monitor

Fi rm 0
Fine

11.0

12.0-
Same 

6-6 3'S.S
8-35 Sample

13.0-

14.0 
L_____________

MR~ ~5S PfRJECT 7 HM- 15313



___ HOLE No.

HTW DRILLING LOG PsF9204

"OET 
INSPECTOR 

SHEET S
.PROJECT THOMAS MATHEW .OF.._SH.EE.S

PESTICIDE STORAGE FACILITY -------- ATH-W OS

FIEL SCREENING GEOTECH SAMPLE ALYTCAL SLOW

DEPTH DESCRIPTION OF MATERLALS RESULTS OR CORE BOX NO. SAMPLE No. COUNTS REMARKS

b 
d 

g h

SAND Dust Monitor 
14-15

0.06 14-15

Yellowish Orange HNu

Damp 2 ppm
Firm

15.0 Fine

1.0-4--
" SAND (with Rust Stain) 4-8

Ught Brown
Damp
Firm
Fine

17.0-

Clayey SILT (with Rust Stains) Dust Monitor 8-12

Ught Brown 
0.04 

15-14

mgtow n Ht 
-'-

- Moist 2Hpm

Very Stiff

Fine WBGT
19.0 68.9g0F

0.0 ame 3-8
Same 15-14

21.0

KAWater

Silty SAND -t22 t.

22.0 Ught Brown
Saturated

Firm 5-9 5-9

Fine 10-13 10-13

L23.0 
HOLE N&_________________

MRK'Fo*A55-215./
JUN 89 

513



HOLE No.

HTW DRILLING LOG PSF9204

PROJECT INSPECTOR SHEET 4

PESTICIDE STORAGE FACILITY THOMAS MATHEW OF 4 SHEETS

FIELD SCREENING GEOTECH-4 SA)M.E AANLY'TIAL BLOW

MLEV. DEPTH DESCRIPTION OF MATERLALS RESULTS OR ORE BOX N SMPLE No, COUNTS REOARKS

a b C d I g h

- Silty SAND Gootech 3' S.S

- tight Brown Sample Sample

Saturated 22-24 ft.
Firm
Fw~e

24.0-

SAND Dust Monitor Geotech 4-5

Light Brown 0 Sample 6-9

Saturated HNu 24-26 ft.

25.0 Loose 2 ppm
Fm~

WRGT
69.8 0F

26.0-

27.0- SAND 5-7

- Yellowish Orange 9-18

Saturated
S Firm
Med. Coarse

28.0-
Weathered Limestone
Moderately Hard
Gray
Saturated

29.0"

Competent Bedrock
Boring Terminated 0 29.5

Lost 30 gallons to tremie sand

30.0

31.0

MRKO*A55-2JUN 8 S13



H1" DRILLING LOG HOLENo. PSF92-05

22. DRILLING SUBCONTRACTOR SHET I

I. COMPANY NAME HYN OF 4 SHEETUAS

LAW ENVIRONMENTAL. INC. LAYNE WESTERN
4. LOCATION

3. PROJECT PESTICIDE STORAGE FACILITY 11-1531 SOUTHERN CORNEF.. FT. RILEY. KANSAS

8. MANUFACTURER'S DESIGNATIOKN OF DRILL

AE OF DRILLER RANDY CROWL. KEVIN SANTOYO MOBILE DRILL, 83-57

8. lIOLE LOCATION

7. SIZE AND TYPES OF DRILLING 10"AUGERS S. HORE CORNER

AND SAM.PLING EOUIPMENT 2* & 3 SPLIT SPOONS SOUTHERN CORNER

5 7/' DRILL BIT 9. SURFACE ELEVATION

W0. DATE START"ED I i. DATE OIAK-EED

4-29-0 • 429 -9

16. DEPTH GROUNDWATER ENCOUNTERED

12. OVERBURDEN THICKNESS

29.5 FT. -19 F'.

13. DEPTH DRIllED INTO ROCK 
16. DEPTH TO WATER AND ELAPSED TIME AFTER DRU-UJ0 COMPLETED

21.0 FT. -24 HRS.

17. OTHER WATER LEVEL IEASURENTS (SPECIFY)

14. 7OTAL DEPTH OF HOLE
28.0 FT.

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED II. TOTAL NUMBER OF CORE BOXES

19-21 FT.TOTAL

20. S, AMPt.ES FOR CHEMIAL ALYS*S METALS OTHER (SPECIFY) OTHER (SPE-C9FY) OTHER (SPECIFY) R21. CORE

20.______ SAPE O*HMCLAAYI 
RECOVERYP C a re s t. H e bi d (: w o o o %

9-11 FT.. 17 -19 FT. 2- 2 oz. i -a .5 1 - - 8. oz- pes -8 oZ.

22. DISPOSITION OF HOLE BACKFLLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

MONITORING HOLE 
THOUAS MATHEW

24. CHECKED BY: 
25. NAME OF INSPECTOR

FIELD SCREENING GEOTECH SAMPLE AN.,AJYCAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No SAPLE No. COUNTS REMARKS

a b e d f g h
m- -

Fill Material
Organic Han Auger

-7: Clayey SILT
Dark Brown

1.0 Dry

2.0

3.0 3-5-616.5' Rec.

SILT
Light Brown

4.0 Dry
Fine

=" SAND
Light Brown
Dry

Fine___ _

MpROJECT NAME A NO. -HE N

MRK ,1 1531.37



• - -- HOLE N&

HTW DRILLING LOG PSF2-0

PROJECT INSPECTO SHEET 2

PESTICIDE STORAGE FACILITY THOMAS MATHEW OF 4 SHEETS

FIELD SCREENING GEOTECH SA .LE ANALYTICAL BLOW

'EV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX No. SAMPLE N& COUNTS REARKS

a b c g h

SAND 
5-7-6-10

Light Brown 
18' Rec.

Dry
Fine
Med. Dense

6.0-

7.0-
- SILT 6-8-7-7

_ Light Brown 17' Rec.

Fine
Dry

8.0-
- SAND

Light Brown
Fine Dry
Med. Dense

9.0 PSFSB

-O5A 9-15

20-21
18' Rec.

3" S.S. taken

10.0

Ctayey SILT HNU
Black 0 ppm
Dry Dust Monitor

11.0 Fine 1.1

SAND 10-6

- Light Brown 7-8
- Dry 22' Rec.

12.0 Fm
Med. Dense

13.0- 5-10
same 51

15-14

H 14.0 _______________

MRKF _55.2 - 7W
1531.37



HoLE No

HTW DRILLING LOG PSF9206

PROJECT 
INSPECTOR SHEET S

PESTICIDE STORAGE FACILITY THOMAS MATHEW OF 4 SHEETS

FIELD SCREENING GEOTECH SAMPLE ANALYTICAL BLOW

O.EPT DESCRIPTION OF IMTERALS RESULTS OR CORE OOX No. SAMPLE No. COUNTS RE)ARKS

a b 
d e g h

SAND
Light Brown

Dry
FM~

" Med. Dense 5-6-7-7
15.0 

57.
"~~I 119C.e,

Clayey SAND

6.0- Light brown
Moist

Fine to Med. Coarse
Med. Dense

17.0-
SAND 

PSFSB- 4-8-10-11

Light Brown 
058 15' Rec.

Wet 
Ht Water -

Table - 19 ft.Fine to Med. Coarse Tbe:1 1

18.0 Med. Dense

19.0- GeoTech

Sample
to lab

19-21 ft, 6-10-4-12

SAND HNu 22" Rec.
0 ppm

Yellowish-Brown Dust Monitor
20.0- =  wet Dust Monto

Fine to Med. Coarse

Med. Dense

21.0"

Weaered Roc 
6-10-12-15

~res = m ) 6 R ec.

Gray

22.0- Weathered Shale

Greenish Gray
( Saturated

Soft

23.0

FOFJN SS2P9J 
HOLEN&.

JRIU 55soRJC 1531.37



HOLE N.&

HTW DRILLING LOG PSF92-

PROJECT 
INSPECTOR 

SHEET 4

PESTICIDE STORAGE FACILITY THOMAS MATEW o4 4 SHEETS

FIELD SCREEN't.J, GEOTECH SA .LPE ANALYTICAL BLOW

ELEV. DEPTH DESCRIPTION OF MATERLS RESULTS OR OORE BOX No. S.kMPLE No. COUNTS RE)MRKS

a b C d 0 I g h

Weathered Shale (Clayey) 50-4' No Splft

Saturated 
Auger Spoon taken

Greenish Gray Refusal
Soft

24.0-

25.0-
-- Same 40-39 40-39

41-42 41-42
18' Rec.

26.0- HNu

0 ppm
Dust Mon1or

1.1

27.0-

Competent Bedrock
- Boring Terminated 0 28.0

28.0-
Lost 30 gallons to tremie sand

29.0

30.0-

31.0-

32.0 _ _ _ _

MRF)~S PROJECTHOEM
JUN 89153 1.37



APPENDIX F

TEST BORING RECORDS - LEGS FORMAT

Pesticide Storage Facility
Fort Riley, Kansas

(



LAW ENVIRONMENTAL, INC.

GOVERNMENT SERVICES DIVISION

TEST BORING RECORD
BORING NUMBER PSF9 01- REMARKS: PAGE .1 OF ..

JOB NUMBER 11-1531 -

DATE STARTED 4-2a-92 0 Geoechnkcal soil sample

DATE COMPLETED 4-28-92 3 Geochemical solU sample

DRILLED BY LAYNE WESTERN- Hoflow stem augered from 0.90' to 33.0'

LOGGED BY TM

CHECKED BY JOHN COOK

ELEV. j DEPTH MONITORING WELL sYM- LAB SPT

IN IN DESCRIPTION CONSTRUCTION VOLS STS N
FEET FEET -"-

. :. ,., Hand

Fill material, organic, loose black fine dry ugered

clayey SILT ML 7-6-7-7

7.03--5
Stiff reddish-brown damp fine grained 

4-5

clayey SILT ML

ML 4-4-5-4

/Very stiff reddish brown damp fine
14.0 grained clayey SILT ML

15.0 - - - - - - -- -

Stiff reddish brown damp fine grained

clayey SILT ML

18.3- - - - - - - - - -

Medium stiff light brown plastic damp fine

grained clayey SILT ML 2-32

20 Stiff reddish brown plastic wet fin 3ralnd7-8

230clayey SILT - - - - - -ML :.;:0 357

Very stiff reddish brown Plastic wet fine --

grained clayey SILT M00 1-12

25-258-

2a- -fi1
Stiff reddish brown plastics sturatefie.-.

grained clayey SILT ML-4-4-0

2-3-64

33.0 B i.

- ..... - 4 5L73.0 B....T..flte

dam fnegrind-...-



LAW ENVIRONMENTAL, INC.

GOVERNMENT SERVICES DIVISION

TEST BORING RECORD

6ORING NUMBER PF9202 REMARKS: PAGE ._ OF _1

JOB NUMBER 111531

DATE STARTED 05-5-92 Geotechncal soil sample

DATE COMPLETED [352 Q Geochemical sample

DRILLED BY LAY W Hollow stem augered from 0.0' to 28.0'

LOGGED BY "M

CHECKED BY JOHN COOK

E DMONITORING WELL S LA B LT

IN IN DESCRIPTION CONSTRUCTION LS TSVALUE
• -

,..- - -

FEET FEET
Crusher Run

0.5
* Fill material organic dry black clayey SILT ML 7....-.

2.5 
7-7-3-4

Loose light brown fine grained dry SAND 
.'

* 4-6-7-

6.0
Med. dense ight brown ine grained dry SAND SW

Q 6- 10-
15-12

(10.2 - - - - - - -o ine grained dry SAND •.-

1 ...... ........

damp SAND231

.... ... ... ...

. .... . ......

1, 
oM, d i s 

, °*
16.0 

1 ' ...

Md. dense brown fine to medium SD W..

grained damp cyeSAND - - GC w 70

/Med. dense yellowish brown medium ***

192 SW : 5-7-7-
graied damp~ SAND .. z

20.3 - - - - -

ed. dense light brown medium grained"
m~4 m~clayey SAND - .

. . . . . . . . . . . . . . . . . . . . . . . ..

220.15-7
Med. dense light brown medium grained
saturated SAND

- - -- -- -1-5O

26.5 -. 
. " .refusal

Moderately hard gray weathered Limestone

28.0 Auger Ref usal: Top of rock
BofdngTemiated

1631.37

De-""""" 
-. ""-



LAW ENVIRONMENTAL, INC.

GOVERNMENT SERVICES DIVISION

TEST BORING RECORD

BORING NUMBER PSF92-03 - REMARKS: PAGE 1.. OF I~

JOB NUMBER 11-11,1

DATE STARTED l5--9 0 Geotechnical sofl sample
DATE COMPLETED - 5-2-2?- Geochemical sample

DRILLED BY LAYNE WESTERN~hL Hollow stem augered from 0.0' to 28.01
LOGGED BY TM

CHECKED BY JOHN C OOK

ELEV. DEPTH MONITORING WELL sM- LAB SPT

IN IN DESCRIPTION CONSTRUCTION BOLS TESTS N

FEET FEET 
VALUE.

0.3 . Crushe r Run .o. ... 14--

Hard black fine grained dry clayey SILT 
29-22

2.3 
10-11-

Very stff black fine grained dry clayey SILT ML 13-14

Med. dense black fine grained damp 11-1

clayey SAND SC 10-8
6-6-7-8

4-5-5-6

Loose black fine grained damp SAND SW
-9.8 14

Med. dense right brown fine grained148

0.. 8-7-"

14.0p .......

Med. dense light brown fine grained dam.p

2-21

18.0 Veysilghtbownfie grained~I moist*.*~ 5-13-

195clavy SILT ML - - -
16-14

195 Dense fight brown fine grained saturated x,:.:: . , 8-1

ay, '"..... ... 17-26

21.0 silty SAND with clayey seams

22.0 Med. dense r o n ;, SZ 0 14-1

S\moist siftySAND wth clayey sms _

24.8 Dense yellowish orange fine to modum 23

248grained very saturated silly SAND SM 22-35.:.:

26.0 bt'ws
Soft black shale wittv interbedded Limestonbe
Soft black wet weathered shale

28.0 
refusal

Auger Refusal: Top of rock
Boring Terminated

11-(°1.37



LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

TEST BORING RECORD

.,ORING NUMBER pSF92-- REMARKS: PAGE ...1__ OF .

JOB NUMBER 11- i -

DATE STARTED 54-92 0 Geotechncal soil sample

DATE COMPLETED 5-4092 r Geochemical sample

DRILLED BY LAYNE W N- Hollow stem augered from 0.0' to 29.5'

LOGGED BY ----

CHECKED BY 
IONCO'-,-T-

ELV DEPT. MONITORING WELL SYM- LAB N

IN IN DESCRIPTION CONSTRUCTION BOLS TESTS VALUE
F E E T F E E T 

al" m n w

03Asphalt dySN 
P

2.0 Fill material orac iht bw n dy silty SAN SM-. 
-

ha 
........

. . .... 
5-10-

Med. dense light brown fine to medium .. .1-1
• ~SP ....

grained dry SAPD .......- 6-6-4

6.0- - - - - - - - -

Loose yellowish orange medium grained

dry SAND 
SP 

3-a-4-3

8.4- - - - - - - -

Stiff dark brown fine grained dry clayey SILT ML 5-6-6-5

10.0- - -

Med. dense dark brown fine grained damp

silty SAND 
SM 

5-6-5-3
-S-if-f . . . .... . . . . . . . . . . . . . .

142
Med. dense yellowish orange fine grained. -hh 19-15-

dmSADSP 
14-15

16.3 .am. . . . . . .. . ........ ".

fin grainedda 
4-8-

dens ih brown fie g -. 
-5-14

17.8SADwt u l - ---- 
-

Very stiff ight brown fine grained moist clayey 
8-12-

.... . 115-14
.3-8-

SILT with rust stains a..1.. ~ * .* * 15-14

SAND.........

21 .5 
0 

-----
: .3. ~ -

Mod. dfeseriht bownfine grained M :.:x 01

saturated SAND M 
01

silty 
.... "'."

24.3
Loose right brown fine grained saturated SAND SM -4-.

26.8 
5-7-9-18

yellowish orange medium

grained saturated SANDSI

SP .... 
..

280Moderately hard graysatuaj *~-ee

29.5 limestone
Auger Refusal: Top of rock

Boring Terminated

1531 .37

da- - -- " ....



LAW ENVIRONMENTAL, INC.

GOVERNMENT SERVICES DIVISION

TEST BORING RECORD

BORING NUMBER PSF92-05 REMARKS: PAGE 1 -OF I.

JOB NUMBER 11-1531

DATE STARTED 4-29-92 Q Geotechnical soil sample

DATE COMPLETED 4-29-92 [ Geochemical soil sample

DRILLED BY LAYNE WESTERN Hollow stem augered from 0.0' to 28.0'

LOGGED BY TM

CHECKED BY JOHN COOK

ELEV. DEPTH MONITORING WELL SyM- LAB SPT

IN IN DESCRIPTION CONSTRUCTION BOLS TESTS N

FEET FEET 
VALUE -.-.-.

- Hand
Fill material organic dark brown dry clayey SILT Augered

* . . - -- . °3 - -6

. S tiff i 2 h t b r nro fi n ra in n d ry S A D -.L5.0 Medium desejjihtb fl __ - -. - " -,,
Mediumn dense liht brown fine grained dry SAND :.:. ::5761

7.0 StLA aih brw1 _dj19 - -

Medium dense light brown fine grained dry SAND
7.0 6---( ( 1 0 .3 Stiff o black fine grained dry c ayy SILT c .-. .. 20-21

Medium dense light brown fine grained dry SAND - -1310-6-7-

11.3 
2-1-

'.':;:::;15.-oi
Medium dense light brown fine to medium grained 5-677...... .. . ......

17.0 m_. it cla.y S A ND - --' ..-.- " 0 4-8-Medium dense light brown fine to medium grained:

w e t S A N D .. .-.. :.:..:1 0.."2o s-- - -

Medium dense ye lws-brown fine to
medium grained wet P4,:.1:- - 4-1221.5 4... .12t:i;

21.9 f Gray weathered rock Limestone *-*:.. :*;:Auge

So ft greenish gray saturated weatheredcl ---:- i-: .23.7 ,. cayey ." PJY/. - -.- ,, - , .,.. ? ".: ;;i /i "refusal

Soft greenis gray satuate wethre cl::a:yey:'" 40-3!-

~ rAAz~t* * .*.41-42

28.0 _":":":"
Auger Refusal: Top of rock

Boring Terminated

151.7



APPENDIX G

GEOTECHNICAL RESULTS:

GRAIN SIZE DISTRIBUTION CURVES

ANALYSIS OF AGGREGATE REPORTS

Pesticide Storage Facility
Fort Riley, Kansas



GRAIN SIZE DISTRIBUTION DIAGRAM
U. S. STANDARD SIEVE NUMBERS HYDROMETER

3" 2" 1"3/4" 1F2"3/8" 3 4 6 81012 16 20 30 40 50 70 100 140 200

100-

.III l l l i llt I Il l l l l l I I t I I t I

9 0. . f . . . _- -_1---0

2 2S

3

04

#10

20 IIIJ I I I II 1 1 150ll ll l ll l ll I 8

ccl ~ so II' ' 'II I I 1 1 1 1 1 1 1 1

40 10

IR VI I I L 70 IL

30111 1 1 1 l l l l ~ l I I 1 1 -
I lI L 1 1 1 1 1 1 I t 11 1 1 1 1 t 1

10 S2dm4.2iudLmt-2 nfe olPOJC~wEvrnetl-PsiieSoaeF

hl, l a I , L._..I.. .. hljl , ,iI L.I.. .... 1. .... hhill 1- i L..,,..,III L .. .... i ... j ld h IIIl, I I L.b-., , 2 ... 11 h I,,h h ~ , I I Ifflf,, ,.,h,,,,,,,,]1
100 10 10.1 0.01 0.001

GRAIN SIZE MILLIMETERS
GRAVEL [SAND SILT [CLAY'

COARSE I FINE COARSE I MEDIUM I FINEI

X Sand - 46.0 Liquid Limit -26 Unified Soil PROJECT.Iaw Environmental - Pesticide Storage Fa(

% Silt - 46.0 Plastic Limit - 18 Classification

Z Clay = 8.0 Plasticity Index - 8 CL IDENTIFICATION: PSF92-OlGT Ve9



GRAIN SIZE DISTRIBUTION DIAGRAM
U. S. STANDARD SIEVE NUMBERS HYDROMETER

3" 2" I " 13 6 8 10 12 16 20 30 40 50 70 100 140 200
3" 2"3/4'" 1/'"3/8" 3 4 6

20

30 ,0

7-0

4 ' w

GRAT SM

%Sn-270 Liquid Limit = 27 Unfe olPROJECT: Lpw Environmental - Pesticide Storage F,

7. Slt -62.0 Plastic Limit - 18 Casfcto
7.Ca 10 Plasticity Index - 9 CLIDENTIFICATION: PSF92-OICT 19'-21'

________________________________________cc

_______________________________________________________________________..-~--50



GRAIN SIZE DISTRIBUTION DIAGRAM
U. S. STANDARD SIEVE NUMBERS HYDROMETER

100 3" 2" 1" 3/4" 1/2"3/8" 3 4 6 8 1012 16 20 30 40 50 70 100 140 200

000

I-4

T _ -I I .... ..... _ E-_ _= -

1..11, 8o*I ...... I....IIII~IpI*L.I....I..III11 .... ,....I....t. ..::I:Ip alli II ~~ i wtIpmI*.

.. 4 . . . .. . .. . . .. . .30

100 10 40 .

GRAINSIZE ILLIMTERS.__,.____.,_.
_ 0

40 San 1. 1i Li 9, 1
z. o= I

30 C4+ay 2 5t y

' 90

or- :,] gt 10

; GRAIN SIZE MILLIMETERS

Z Sand - 19.5 Liquid Limit - 19 Unified Soil P s i i e S o a e F~~~% Silit - 60.0 Plastic Limit - 19 Classification PO~TLwEvrnetl-PsiieSoaeF

% Clay - 20.5 Plasticity Index - N.P. MLt IDENTIFICATION: POS92-O2GI 2'-4'--



GRAIN SIZE DISTRIBUTION DIAGRAM

U. S. STANDARD SIEVE NUMBERS 
HYDROMETER

110 3" 2" 1"3/4" 112"318* 34 6 81012 1620 30 40 5070 100 140 200 -

700

40 U

80 0W < ;;.

36 
.

m 80

20 

s-o

0 90

100 
1 0.1 0.01 0.001

GRAIN SIZE MILLIMETERS
I GRAVEL 

S E' AN 0 
SI-T CA

COARSE 
FI N COARSE MEDIUM 

CI

Z Sand - 82.5 Liquid Limit - Unified Soil

% Silt - 13.0 Plastic Limit - Classification PROJECT: Law Environmental - Pesticide Storage F

% Clay - 4.5 Plasticity Index - N.P. IDENTIFICATION: PSF92-02GT 22'-24'



GRAIN SIZE DISTRIBUTION DIAGRAM
U. S. STANDARD SIEVE NUMBERS HYDROMETER

IN 3" 2" 1" 314" 1t2"3/8' 3 4 6 8 1012 16 20 30 40 50 70 100 140 200

so - -20t I
l l II Ill 1 I ll I I 1 I I

70 If I I1 1 [f 1 1 1 1 1 1 1 13

NI~~~ I lll lllll I I 111 50
I10 so~l I~~il~l Ifll I 2

40 z

80 Ilia/ Illll I I I lIlf ll l I 1 it~

- "i

300i t Jil l Itt li i I l , tt

10

01 l100
1111ap1 1 * L..eI ..m...-IIpIIIpI I I . LA ......... .IaIII Itg I iL.... I .... I I hhhhhh I....I..,..,i~~~ Iii*L 4 .f1.. 1100 10 110.1 0.01 0.001

GRAIN SIZE MILLIMETERS
-1-AVEL SANDSILT CLAY

COARSE FINE CoAS MEDIUM FN

Liquid Limit 35 Unified Soil PROJECT: Storage
" Silt 67.5 Plastic Limit 22 Classification
SClay - 20.0 Plasticity Index - 13 CL I I iI



GRAIN SIZE DISTRIBUTION DIAGRAM
U. S. STANDARD SIEVE NUMBERS 

HYDROMETER

3"oo 3 2" 1-3/4"  1/2"3/8" 3 4 6 8 1012 16 20 30 40 50 70 100 140 200 0

. . . . - --- - -

. ... .-- .. .. Z30 :

70 .. . . . ..

UP CD

6o -+-+-+------ cc. - ... >

50w

S 50 .-- -4- .. _ .. .. o'

w0~

4 0 
w 

.. --....
u a

. . . .10. 0.1 0.

uGRAIN Z MILLIMETERS

o~~~. . . .. .. 0-- ,0,

GRAIN SIZE MILLIMETERS
tGRAVEL SANG SILT A7Y

COARSE FINE COARSE MEDIUM FINE SLCL

% Sand - 17.0 Liquid Limit - 24 Unified Soil PROJECT: Law Envronmentl - Pesticide Storae F

% Silt - 69.5 Plastic Limit - 18 Classification

ZClay - 13.5 Plasticity Index - 6 CL-m L IDENTIFICATION: pS?97-n11.1A 71'-7 '

lC



GRAIN SIZE DISTRIBUTION DIAGRAM

U. S. STANDARD SIEVE NUMBERS 
HYDROMETER

1o 3" 2" 1" 3/4" 12"38" 3 4 6 81012 16 20 30 40 50 70 100 140 200 0

---T I.. I -I I I Z

so - -0::_ =

70_ - - -

3 0

4 0

' 

0

cc 50

z0.0

60 10'1-.

30 -- 1 -
?0 

.. ..
Am

S2o 
so 

- _: ==

L a l .. . .. . --1 2 I "k I I I_ I I

GRAIN SIZE MILLIMETERS

GRAVEL SAND I SILT CLAY

COARSE FIN- RSW MEDIUM FINE

% Sand - 69.5 Liquid-Limit - 15 Unified Soil PROJECT: Law Environmental - Pesticide Storage F.

% Silt - 25.0 Plastic Limit 15 Classification IDENTIFICATION: PSF92-04GT

% Clay - 5.5 Plasticity Index - N.P. - '2



GRAIN SIZE DISTRIBUTION DIAGRAM; HYDROMETER

U. S. STANDARD SIEVE NUMBERS

3" 2" 1"3/4" 112-3/8" 3 4 6 81012 16 20 30 40 50 70 100 140 200 0

30

10 
40 

0.

100 GANSZ ILMTR
Zo . ... .1.0LqdLii --24 Uniie Sol-OET a Enirnm-tl- esicd So"g F

% Cay- --.0 Pla-sticity..ne,-,o. ML

10 

w

--0O

20 

so

100 10 10.1 0.01 0.001

GRAIN SIZE MILLIMETERS

G RAVEL ---- -- o SAND __SILTCA
F COARSE FINE COARSE -- _OLMFN

Z Snnd - 12.0 Liquid Limit -24 Unified Soil PROJECT: Law Environmental - Pesticide Storage F[

% Silt - 80.0 Plastic Limit = 21 Classification IDENTIFICATION: PSF92-04GT 22'-24'

% Clay = 8.0 Plasticity Index w 3 ML



GRAIN SIZE DISTRIBUTION DIAGRAM
U. S. STANDARD SIEVE NUMBERS HYDROMETER

1 3" 2" 1"3/4" 1/2"3/8" 3 4 6 81012 16 20 30 40 50 70 100140 200 0
__0 - A -- -HL--] _-

10

2'20

-- 
w -- - - - - -,70 ... . . .

. . . . .40

60- - -. . .. 
0I

50 .. . .c
S0---

°zvt L""
0 0 1010100 

.0

Scc

SCOARSE PiNl CORS MEDOIUM FINE

7. Sand - 56.0 Liquid Limit - 22 Unified Sol RJC:LwEvrnetl-PsiieSoaeV

% Silt= 35.0 Plastic Limit - 18 Classification PRJC:LwEvrneta etcd cr'% Clay 2 9.0 Plasticity Index l 4 n -SC IDENTIFICATION: PSF92itCT

L.. ________________________________________________________________________90



GRAIN SIZE DISTRIBUTION DIAGRAM
U. S. STANDARD SIEVE NUMBERS 

HYDROMETER

3" 2" 1" 314" 1/2"3/8" 3 4 6 81012 16 20 30 40 50 70 100 140 200

! ,w 
10

S 30:

> 
-50 

.
8zz

LUU
wa:

W 
7 0

30B.-]

~ia I p LL..I......IIIIIIII, a ~ i...,....II~lI i I L.g..I...I . .Ih~a' lii t......t.,.a.. eitlalla ii I Ld~III~, sop

2R0 IEMILMTR

COARE GRVELCOARE SAD FNE ISILTCLA

%, San 61. Liui Lii Unfe SoI 000

Z% Silt - 33.5 Liquic Limit UnCasifiedatiol POET a niomntl-Psiie Soaea

% Clay - 5.5 Plasticity Index - N.P. IDENTIFICATION: PSF92-05GT 17'-19'



U.S. Standard Sieve Openings In Inches U.S. Standard Sieve Numbers Hydrometer

2 1 1/231 i 10 20 40 60 140O 270

3 1 1/2 3/4/ 3/8 8 16 30 50 100 200 2 0

0

~20

4-

4- .- 
- - 30

70 - ---

6I 
- -40

60 
6

L

50 L0

soo

; 80

" ----- . __.- 
---=- 0 90

Li. 
C

40- L

~-- 70 LJ

(L 
-0 -Cl

30-
90

100

0 1 0.1 .01 0.001

100
Grain Size in Millimeters

GRAVEL SAND t SILT or CLAY

Coarse F - Coarse Nedum Fine

GRAIN SIZE DISTRIBUTION CURVE
Uni f ied Natural L LP

soring Sample Depth Description Symbol uC LL PL P1

No. No.

* A 25.0 Sandy silt, Light brown ML

Project PSF 92-OIAC 25 - 27 ft., 4/28/92L Law Environmental

Location Ft. Riley, Kansas Job No. 9 Dateeo_

.. - - --...... Engineerilg, h1c.



ANALYSIS OF AGGREGATES REPORT ~bl !

Prolact ±L.IA --- - -

REPORT OF TESTS OF -r -
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J.S. Standard Sieve Openings In Inches U.S. Standard Sieve N, s Hydrometer
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- 0 L
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80
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10 -0

0 -- 0.-1 0.001100 10 1 0.1ooo

l" 1Grain Size In Millimeters

1AE SAND SILT or CLAY

Carse MFinediuo Fine

GRAIN SIZE DISTRIBUTION CURVE

.l.. Unified Natural LL PL PIoring S mpte Depth escrption Symbol V

No. No. Siio

* l 27.0 Ctayey slit. trace sand, tight brown ML

Project PSF 92-Ol.B 27 - 29 ft., 4/28/92. Law Environmental

Location Ft. Riley, Kansas Job No. 921139 Date 4L30192 GeoSystemns
Engineering, Inc.
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U.S. Standard Sieve Openings In Inches U.S. Standard Sieve Numbers Hydrometer

2 1 1/2 4 10 20 040 60 140 270
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Grain Size in Millimeters

GRAVEL SANDFine SILT or CLAY

GRAIN SIZE DISTRIBUTION CURVE

Boring Sample Unified Natural LL PL PI

No. No. Depth Description Sbo C

0 C 19.0 Fine to medium sand, gray brown SP

Project P8F 92-05A. 19 - 21 ft., 429/92. Law Environmental

Location Ft. Riley, Kansas Job No. 921139 Date 4/30/92 GeoSystems
- _ _ __ _-Engineering, Inc.
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APPENDIX H

TYPE II MONITORING WELL INSTALLATION 
DIAGRAMS

Pesticide Storage Facility

Fort Riley, Kansas



TYPE II MONITORING WELL INSTALLATION DIAGRAM

-JOB 
NAME P-ESTICIDE STORAGE FACILITY!

A- LAW ENVIRONMENTAL, INC. WELL NO.-- PSF92-01 JOB NO 111531

' GorVERNMNT SERVICES DIVISION DATE 5-01-92 T I ME 1 .0

- KENNESAW, GEORGIA jWELL LOCATION FRN WFBILDING 378

GROUND SURFACE ELEVATION BENTONITE TYPE Hole Pua

MANUFACTURER Darold

TOP OF SCREEN ELEVATION CEMENT TYPE ' Portland Type I

REFERENCE POINT ELEVATION_ 
MANUFACTURER .Lonestar Ind.

TYPE SAND PACK SilIca Sand GRADATiON_ 20140_ BOREHOLE DIAMETER 100

SAND PACK MANUFACTURER $S SCREEN DIAMETER 20 SLOT SIZE 0.010

SCREEN MATERIAL ASTM F 480-88A LAW ENVIRONMENTAL, INC.
MANUFACTURER Monoflx FIELD REPRESENTATIVE Thomas Mathew

MNF R DRILLING CONTRACTOR Layne Western

RISER MATERIAL ASTM 480-90A

MANUFACTURER Monoflex AMOUNT BENTONITE USEr 1 bag

RISER DIAMETER 2" AMOUNT CEMENT USED 6 baqs

DRILUNG TECHNIQUE HSA 
AMOUNT SAND USED 5 bags

AUGUR SIZE AND TYPE 10" & 57/8" STATIC WATER DEPTH (after dev.)

REMARKS 35 allonsto tremle sand

(NOT TO SCALE) LOCKABLE COVER
WELL PROTECTOR STCU GROUND SUFAC

DIMENSIONS OF
CONCRETE PAD

TOTAL DEPTH
OF WELL

DEPTH TO TOP OF LENGTHOF 33.0'

BENTONITE SEAL--, SOLID RISER
18.022.0

DEPTH TO TOP OF
GRANULAR MATERIAL

20.0' _

STABILIZED WATER
LEVEL.3 FEET

LENGTH OF TOC
SCREEN -SCREEN _22'- 32' ,

MEASURED ON

NOTE 
LENGTH OF TAIL 4-29-92

BENTONITE C AP -.-- 1PIPE O.r'

SGRANULAR BACKFILL

INSTALLED By: Ly o Western INSTALLATION OBSERVED BY: Th ass Mathew

LQAIQ I DISCREPANCIES: Drilled further from 29 ft. to 33 ft.
1531.37

LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION



TYPE 11 MONITORING WELL INSTALLATION DIAGRAM
JOB NAME PESTICIDE STORAGE FACILITY

LAW ENVIRONMENTAL, INC. WELL NO. PSF92-02 JOB NO 111531

I GOVERNMENT SERVICES DIVISION DATE S-092 TIME. B1535D

KENNESAW. GEORGIA WELL LOCATION 3EHIND BUILDING 348

GROUND SURFACE ELVBENTONITE TYPE Hole PluO

GROUND SURFACE ELEVATION----- MANUFACTURER Barold

TOP OF SCREEN ELEVATION 
CEMENTTYPE Portland Tye I

TOP F SCEEN LEVAIONMANUFACTURER 
_Lonestar Ind..

REFERENCE POINT ELEVATION_ _____0"_______ MANUFACTURER

TYPE SAND PACK Silica Sand GRADATIO 20140 BOREHOLE DIAMETER

SAND PACK MANUFACTURER CSSI SCREEN DIAMETER _ 21- SLOT SIZE- 12-

LAW ENVIRONMENTAL INC.

SCREEN MATERIAL Sch-40 PVC FIELD REPRESENTATIVE Thomas Mathew

MANUFACTURER Monolex DRILLING CONTRACTOR Lavne Western

RISER MATERIAL Sch-40 PVC AMOUNT BENTONITE USE[ 1 baa

MANUFACTURER Monoflex

RISER DIAMETER 2 AMOUNT CEMENT USED 3 basAMOUNTDISANDTUSED 6 bags

DRILUNG TECHNIQUE HSA 
AMOUNT SAND USED

AUGUR SIZE AND TYPE 10 & 5 718 STATIC WATER DEPTH (after dev.)

REMARKS 30 alonsusedtotremle sand

(NOT TO SCALE) 
LOCKABLE COVER

WELL PROTECTOR ___,STICKUP GON UIC-

DIMENSIONS OF
CONCRETE PAD

TOTAL DEPTH
OF WELL

DEPTH TO TOP OF LENGTH OF 28.0'

BENTONITE SEAL SOLID RISER
1_ 13.5' _75'_

DEPTH TO TOP OF
GRANULAR MATERIAL

15.5'

RISER STABILIZED WATER
LEVEL 22.3 FEET

LENGTH OF TOO

SCREEN SCREEN

MEASURED ON
GROUT 

S -06-92-

GO LENGTH OF TAIL
3 BENTONITE CAP PIPE 05'

( GRANULAR BACKFILL

INSTALLED BY: LSne Western INSTALLATION OBSERVED BY: ThomasMathew

QA 1 00 DISCREPANCIES: Drilled further from 29 f. to 33 ft.

1531.3

LAW ENVIRONMENTAL, INC. -"
GOVERNMENT SERVICES DIVISION



TYPE i MONITORING WELL INSTALLATION DIAGRAM

= - |JOB NAME PESTICIDESTORAGEFACLTY

' LAW ENVIRONMENTAL, INC. WELL NO. PSF92-03 JOBNO 11-1531
F GOVERNMENT SERVICES DIVISION DATE -2-92 TIME 1345

KENNEsAW. GEORGIA WELLLOCATION BEHIND BUILDING 346

GROUND SURFACE ELEVATION_ BENTONITE TYPE Hole Plug
MANUFACTURER Barold

TOP OF SCREEN ELEVATION CEMENT TYPE- Portland Type I

REFERENCE POINT ELEVATION MANUFACTURER Lonestar Ind.

TYPE SAND PACK SilIca Sand GRADATION 20/40 BOREHOLE DIAMETER 10"

SAND PACK MANUFACTURER CSSI SCREEN DIAMETER, 2" SLOT SIZE. 0,010

SCREEN MATERIAL ASTM F 480-88A LAW ENVIRONMENTAL INC.

MANUFACTURER Monoflex FIELD REPRESENTATIVE Thomas Mathew

DRIWNG CONTRACTOR Lavne Western
RISER MATERIAL ASTM 480-90A

MANUFACTURER Monoflex AMOUNT BENTONITE USEn 1 1/2 bags

RISER DIAMETER 2" AMOUNT CEMENT USED 4 bags

DRILUNG TECHNIQUE HSA AMOUNT SAND USED 6 bags

AUGUR SIZE AND TYPE 10' & 5 7/8" STATIC WATER DEPTH (after dev.)

REMARKS 35 gallons used to tremle sand

(NOT TO SCALE) LOCKABLE COVER
WELL PROTECTOR S GROUND SURFACE

____S iCKUP

DIMENSIONS OF

CONCRETE PAD
TOTAL DEPTH

OF WELL

DEPTH TO TOP OF LENGTH OF 28.0'
BENTONITE SEAL

12.6' 17.5'

DEPTH TO TOP OF
GRANULAR MATERIAL

14.8'

RISER STABILIZED WATER
LEVEL 22.4 FEET

LENGTH OF TOO
SCREEN - SCREEN

17.5'- 274'
GU MEASURED ON

GROUT03-92
LENGTH OF TAIL

BENTONITE CAP PIPE 0.5' _

[ GRANULAR BACKFILL

OA Q INSTALLED By: Layne Western INSTALLATION OBSERVED BY: Thomas Mathew -

QAIQC IDISCREPANCIES: J
1531.37

LAW ENVIRONMENTAL, INC.
LL GOVERNMENT SERVICES DIVSION



TYPE 11 MONITORING WELL INSTALLATION DIAGRAM

JOBNAME PE, ICIDE S
_ MANUFACTURER_ Barold

TOP OF SCREEN ELEVATION CEMENT TYPE ortland Type I
MANUFACTURER Lonestar Ind.

REFERENCE POINT ELEVATION-- ---- BOREHOLE DIAMETER_ 0

TYPE SAND PACK Silica Sand GRADATION- 20140- SCREEN DIAMETER . SLOTSIZE 0,010_

SAND PACK MANUFACTURER SS SCREENIAMETR I S Z thew-- LAW ENVIRONMENTAL INC.

SCREEN MATERIAL ASTM F 480-88A FIELD REPRESENTATIVE Thomas Mathew

MANUFACTURER Monoflex DRILLING CONTRACTOR- Lane Western

RISER MATERIAL ASTM 480-90A AMOUNT BENTONITE USER 1 aa

MANUFACTURER Monoflex AMOUNT CEMENT USED_ 4 baciS

RISER DIAMETER - 2 
/ a

AMOUNT SAND USED8

DRILLING TECHNIQUE SA EP a
AUGUR SIZE AND TYPE " & 5_.._ STATIC WATER DEPTH (after dev.)

REMARKS 30 gallons used to tremle sand

(NOT TO SCALE) LOCKABLE COVER
( O TOS A E, WELL PROTECTOR GROUND SURFAC

DIMENSIONS OF
CONCRETE PAD

TOTAL DEPTH
OF WELL

DEPTH TO TOP OF LENGTH OF 29.5'_

BENTONITE SEAL. SOUD RISER
1 4.5' 1 10

DEPTH TO TOP OF
GRANULAR MATERIAL

16.5'

RISER STABILIZED WATER
LEVEL 24.2 FEET

LENGTH OF TOC

SCREEN SCREEN
19.0'-29.0'

MEASURED ON

GROUT 
5-05-92

BENTONITE CAP PIPE _0.'-

[~::GRANULAR BACKFILL

INSTALLED BY: Layne Western INSTALLATION OBSERVED BY: Tho-m Mathew

OA I QC DISCREPANCIES:- . 1531X3

E LAW ENVIRONMENTAL, INC. "--_--"--------_-
GOVERNMENT SERVICES DIVISION



TYPE II MONITORING WELL INSTALLATION DIAGRAM

- -
U~JOB NAME ESIIETOGEFCILITY

, LAW ENVIRONMENTAL, INC. WELL NO. pF92-0 -- JOB NO 11:1531

v ~ GOVERNMENT SERVICES DIVISION DATE 5-01-92 TIME-0850

KENNESAW. GEORGIA WELL LOCATION- SOUTHERN CORNER

BENTONITE TYPE _Hole Plug.
GROUND SURFACE ELEVATION- MANUFACTURER Barold

TOP OF SCREEN ELEVATION CEMENT TYPE Portland Type I
MANUFACTURER Lonestar Ind.

REFERENCE POINT ELEVATION-

TYPE SAND PACK Silica Sand/CSSI GRADATION 10120_ BOREHOLE DIAMETER 10"

SAND PACK MANUFACTURER CSSI SCREEN DIAMETER 2--- SLOT SIZE 0Q035. L
LAW ENV1RONMENTAL. INC.

SCREEN MATERIAL ASTM F 480-88A FIELD REPRESENTATIVE Thomas Mathew

MANUFACTURER Monoflex DRILLING CONTRACTOR Lavne Western

RISER MATERIAL 
ASTM 480-90A

MANUFACTURER Monoflex AMOUNT BENTONITE USErD 2 bags

RISER DIAMETER 2" 
AMOUNT CEMENT USED 5 bags

DRILUNG TECHNIOUE HSA AMOUNT SAND USED- 7 12 baqs

AUGUR SIZE AND TYPE 1- & 5 7/8" STATIC WATER DEPTH (after dev.)

REMARKS 30 allons used to tremle sand

(NOT TO SCALE) 
LOCKABLE COVER

WGROUND SURFACE

STICKUP 7
DIMENSIONS OF
CONCRETE PAD

TOTAL DEPTH
OF WELL

LENGTH OF 28.0'
BENTONITE SEA SOUD RISER

12.0' 16.0'
DEPTH TO TOP OF

GRANULAR MATERIAL

14.0'

STABILIZED WATER
LEVEL 21.0 FEET

LENGTH OF TOO

SCREEN SCREEN
16.0'-- 26.0'

MEASURED ON

SGROUT 5-02-92
LENGTH OF TAL

r-7 BENTONITE PIPE O.'

GRANULAR BACKFILL

IQA/I QC INSTALLED BY: Lane Western INSTALLATION OBSERVED BY: Thomas Matew

IDISCREPANCIES: 1531.37

OVLAW ER N DISION
GO V R ONMENT AL,~cE DIIIN._________________



APPENDIX I

WELL DEVELOPMENT DATA: INITIAL AND ADDITIONAL

Pesticide Storage Facility
Fort Riley, Kansas



--r = LAW ENVIRONMENTAL, INC.
I GOVERNMENT SERVICES DIVISION

SHEET 1 OF

JOB NAME FKansas JOB NO..11-1531

BY MW/JMB DATE jLt4L2-CHECKED DATE-

W{ELL DEVELOPMENT DATA

1. Well No. PSF92-01

2. Date of Installatlon: 515/92

3. Date of Development: 5/13-14/92

4. Static Water Level (TOC): Before Development 29.23 ft: 24 Hours After 27,98-t

5. Quantity of Water Loss During Drilling, If Used 0 Gal.

6. Quantity of Water Loss During Installation, If Used 30 Gal.

SartDg End

7. Physical Appearence SC..Yd CQudY_- S udY. Cl

Specific Conductance (umhos c m) 700 - -- 800 850 _ _850 -

Temperature (C9) 2 . 20.0- 20 20,5

Turbidity (NTU) PILS -Q off ibe 41.9 5.8

pH (s-u.) 7,2- 7,2 1 172 7.2

8. Screen Length 10 ft.

9. Depth of Well (TOC): Before Development 34.80.- ft.; After Development 8 it

10. Type and Size of Well Development Equpment: QED mont. well wizard; air compressor

model SGN-E1010; well controller No. 3013 w/ a PVC development pump

11. Type of Surge Equipment: Two-inch surge rings attached to developmentSump

12. Height of Well Casing Above Ground Surface : 
ft. (From Survey Data)

13. Quantity of Water Removed: 90 Gal. Total Time for Development: 10 HrJMin.

14. Date & Time Water Sample Collected: 5/14/92 1125

REMARKS:

1531.37



LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

SHEET --- OF 1

JOB NAME Ft. Riley, Kansas JOB NO. 11-1531

BY JMB/BC DATE 5/16/92 CHECKED DATE

WELL DEVELOPMENT DATA

1. Well No. PSF92-02

2. Date of Installation: 5/5/92

3. Date of Development: 5/16/92

4. Static Water Level (TOC): Before Development 24.25 ft.: 24 Hours Alter 24.31 ft

5. Quantity of Water Loss During Drilling, If Used 0 Gal.

6. Quantity of Water Loss During Installation, If Used 30 GaL

satDuring End

7. Physical Appearence Sandy brown Vandy brown Sllghtly cloudy Clear

Specific Conductance (umhos/cm) 1114 1230. 1340 1264
P)7 

. 74.5_ 79

Temperature (Ce) 68.5 74.4 73.9

Turbidity (NTU) >200 66.5 16.5

pH (s.u.) 7.7 7.6 7.8 7.8

8. Screen Length 10 ft.

9. Depth of Well (TOC): Before Development 29.88 _t.; After Development 29.91 ft.

10. Type and Size of Well Development Equipment: QED mont. well wizard; air compressor

model GGH-E1010; well controller No. 3013 w/ a PVC development pump

11. Type of Surge Equipment: Two-inch sure rins attached to development umk

12. Height of Well Casing Above Ground Surface: 
ft. (From Survey Data)

13. Quantity of Water Removed: 140 Gal. Total Time for Development: 7.25 HrAMin.

14. Date & Time Water Sample Collected: _5/16/92 1700

REMARKS:

1531.37



LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

SHEET I OF L.

JOB NAME F SaS JOB NO. 11-1531

By REJICDK DATE .5LJV22-CHECKED 
DATE

WELL DEVELOPMENT DATA

1. Wel No. _p__f9-03

2. Date of Installatlon:

3. Date of Development: 5/14-16/92

4. Static Water Level (TOC): Before Development 2939 ft: 24 Hours After 24.80 _ ft

5. Quantity of Water Loss During Drilling, It Used 0 Gal.

6. Quantity of Water Loss During Installation, If Used 30 GaL

51tad DuringEn

ndu 
Clear

7Physical Appearence Ver rbd Clear Clear ea

Specific Conductance (umhos/cm) 1!Q- -25- J_ N

Temperature (C9) 20 
22 21

Turbidity (NTU) >200 36 30.6 8.0

pH (s.u.) 7.0 .-- 7.3 7.3 -

8. Screen Length 10-ft.

9. Depth of Well (TOC): Before Development 3 Q0. &4 ft.; Alter Development 3k I2 ft.

10. Type and Size of Well Development Equipment: QED mont. well wizard; air compressor

model SGH-E1010 well controller No. 3013 wI a PVC development pump

11. Type of Surge Equipment Two-inch surg rin s attached to development pump

12. Height of Well Casing Above Ground Surface: 
ft. (From Survey Data)

13. Quantity of Water Removed : . Gal. Total Time for Development : 11- 5 Hr/Min.

14. Date & Time Water Sample Collected: 5116/92 .1800

REMARKS:

1531.37



- -LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

SHEET - OF

JOB NAME Ft. Riley. Kansas JOB NO. 11-1531

BY JMB DATE 515192 CHECKED DATE

WELL DEVELOPMENT DATA

1. Well No. PSF92-04

2. Date of Installation: 5/5/92

3. Date of Development: 5/14-15/92

4. Static Water Level (TOC): Before Development 25.31 ft.: 24 Hours After 25.28 t

5. Quantity of Water Loss During Drilling, If Used 0 Gal.

6. Quantity of Waler Loss During Installation, If Used 30 GaL

Start ~ DufligEn

7. Physical Appearence Cloudy Clear Sllghtly cloudy Clear

Specific Conductance (umhos/cm) 910 859 882 8a3

Temperature (C*) -- 6.8 70.3 73.9 72.9

Turbidity (NTU) off scale 17,2 28.3 15.6

pH (s.u.) 7.8 - 78 7.9 7.9

8. Screen Length 10 ft.

9. Depth of Well (TOG): Before Development 31.11 - ft After Development 306 ft.

10. Type and Size of Well Development Equipment: QED mont. well wizard; air compressor

model SGH-E1 010; well controller No. 3013 w/a PVC development pump

11. Type of Surge Equipment: Two-inch surge rings attached to development pump

12. Height of WeD Casing Above Ground Surface: fl. (From Survey Data)

13. Quantity of Water Removed : 111 Gal. Total Time for Development: 50 . HrMin.

14. Date & Time Water Sample Collected: 5/15/92 1440

REMARKS:

1531.37



-- LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

SHEET 1 OF

JOB NAME Ft. Riley. Kansas JOB NO. 11-531

BY REJICOK DATE 5Lta44L2Z. CHECKED DATE

WELL DEVFLOPMENT DATA

1. WellNo. PSF92-05

2. Date of Installation:

3. Date of Development: 5/13-14/92

4. Static Water Level (TOC): Before Development 24,37 _ ft: 24 Hours After 22.77 ft

S. Quantity of Water Loss During Drilling, If Used 0 Gal.

6. Quantity of Water Loss During Installation, If Used 30 Gal.

sPuna End

7. Physical Appearence Veryturbld Clear Clear Clear

Specific Conductance (umhos/cm) AQQ0- 950 1000 1000

,. Temperature (C') 11 ._ .17 85 -17 18

Turbidity (NTU) >200 >200 82 68

pH (s.u.) 6.8 _8. 6,8

8. Screen Length IQ. ft.

9. Depth of Well (TOC): Before Development 2994 _ft; After Development 2 ft

10. Type and Size of Well Development Equipment: QED mont. well wizard: air compressor

model SGH-E1 010; well controller No. 3013 wI a PVC development pump

11. Type of Surge Equipment: Two-inch sure tinas attached to development pump

12. Height of Well Casing Above Ground Surface: 
ft. (From Survey Data)

13. Quantifty of Water Removed : leg Gal. Total Time for Development : 7/45 . HrjMin.

14. Date & Time Water Sample Collected: 5/14192 1400

REMARKS:

1531.31



-- ' F- xiv E*l*~f -. E IF; 4 FtC

SLAW ENVIRONmENTAL, INC.
-GOVWRNMENT SEEW=FES DIVSION

SHEET / OF -

JOB hLAME 444C 1  Q"-SJOB NO.

BY233i.LL.12-f---DATE- 6h CHECKED__________ DATE _____

1. wl o l- e 0

2. Data of instaIlet~ofl

3. Dated oD ve~oprnt~: - //

A. siptk; Water' Level (TOC): 1380oro 1)belOPm~fl.
2 ----- ft:4HurAie'2 2 -

5. Quantity ol Water Loss Durin Onirng, aI Uwe ------ _____ _ =- -.

6. taart4t 0( Water Loss Durng Irtaltatlon, ft Used ____3 -..--- Gal.

7. Physical A~PPE~rtOnflSil 4- .~..~id- L

SpecI Conductance (u.mhczs/cM) 2 .'~--

puxH (sTu) 
-LI-

8. ScroriLenlgthP4/.C

9. Depth oi WeD (1OO) UoIq Diwelopmernt It.;~ --- After Developmer ?.m8 t

10 OTyeand Se oWe ve~o-et 5ut LQp m.i. .ie( Ajd-!c:

11. Type 0! Surge FAUIPMe'M 
L 

/!J 
-oAel4-,ue~dos~

12. Height of WeD CahgAteGrudSrae .L 
.- (From Survey Dat)

13. QuanttY ol Water Removed. Gal Tots Time for DeY9opmer i:

14. Date & Time Waler Sample Colleed: I



LAW ENVIRONMENTALI INC.
==noGOVERNMENT SERV)CES DIYISION

SHEET - OF -

JOB3 NAME -ZL114 - J0OB NO. L-L

BY 37h/ C ATE dI,(/6L-HEKE _ _ DATE____

11. Well1 No.

2. Date cjirktaatlon:

3. Date of DeveloPmeMt  ST/1  24 Hot JS 2

4. SlatL' Water Level (TOO): 2Mr ee~mllZV ! t. 4HusMe ii

5. Ouarniy oi waeer Loss During Dring, I Used -----' Gal.

6. Quarftly of Watef Loss During Itstallatot, Kf Used 3D Ga.

DQgrir End

( Specfic Condutanlce (umThoscm) i L ia±3L- J3- I.~~.

Temperature (Cf) 
ldC .ZL - 73, 1

Turbiiy (NTU) >.i~- Z ~ ~ - j~

PH (S.u.) 22-7. tZ h

8. Screen Length ~f.

9. Depth ofWel(TOO): Beore Developrflfl Z1 aZ_ ft.; After Developmetw Lf1

0. Type and Size of Well Development Equipmeit: 
-& C,- $Sol~E

11. Type of Surge Equipme~t rj

12. Heigh~t of Wert Casmlg Above Ground Surac*: ________________fl. 

(From Survey Data)

13. Quantity of Waler Reono Qed Li - Gal. otal Tilme for Deyelopmrflfl: 7. J9A in.

14. Date & Time Water Sarrple Collected:~t,~t ?

REMARKS:



~~:'i 9IPRIEr L :c'- .cc'1

LAW ENVIRONMENTAL, INC.
-r 0OVrRNmENT SERVICES Di FISION

S HEET OFL

JOB NAME I-1 _ _ _ OB NO. ( (~

BY )(F/%) DATE S/,../L-7% CHECKED . - DATE ____

WyELL pDEL OPMFNT DAT

1. WeN.i ir i2Z 3 -

2. CDale of lnstartaion:

3 . D te o f D e v e lo f li - - / -y l e f 0 1 Vf

4. Static Water Lne'eI (TOO): Before Deve;0PnM f t: 24 HourMle 95' C

5. Quareity of Wale( Loss During Drlflng, KI Used )G-al.

6. O0iernay, 04 Watef Loss During lrstaflatlof, N1 Used __________Gal.

7. Physical Appe-are nOe ~AZ

Speculo Condutanc~e (urmnoc-fl) 11 -0 -7 5- / /O

Turbiddty (NTU)
ti(.U)7.-3 7-3 '.

8. Screen Lengh C> C~L~~ 4-A

9. Deph of Wefl (TCC): Elefore DovG90Preft 3C'r ft- Alley DeVeb100 fLt

10. Type and SIze o1 Well Development Equipment: t) I1LC z' &,
qrI '14

11. TyM of S urge Equipmentfr -{) SaZ - ~ ~ /CKAc ~ ~

12. Height of Well Casing Above Ground Surface: _ ___________ft. (From Survey Data)

13. ouantity 04 Waler Removed: - i 5- Gal. Total flmOe fr DevFe-'0PrNert: A9/ L HrJMrln

14. Date & T"m Water Sample Collected: iI ~~

REMARKS:



(% LAW ENVIRONMENTAL, INC.
FGOVERNMENT SERVICES DIVYISION

SHEET~ OF

JOB NAJA M AE1 - JOB NO. DATE53

By .- d~ DATE 6 g OH ECKED______DT____

1.EL WellOPFN NoDATAL:-0

2. Date Of In~t89altQon:

3. Date of 0eveloPrr t: 4 / 5

4. Static Water Le~/Gl (TOG): Beforo DeYeloplnft L iL-tt.: 24 Hours After -~2 ~ t

5. Quantit of Waler Loss Durg Dr~ing, qt Used s6 Gal.

6. Quarthty o1 water Loss During Inmailabofl, K Ued-

7. PhyscaAP~were48j- 
A.C~- ~~~y Ge

( Spec&l Conctance (wTmhoelcm) £ to2- 
3

Temperature (Cf)k23 .2~S-2A 2.L-

TurbidIty (NT U) 0- ~

S. Screen Length S~k e.,.

9. Depth of Well (TOG): qeo Deeomn L L t MrDvlpet CI

10. Type "n SIz9 of Well Deoopmefnt EqulpMent 
c(h,~Q~.

Si. Type of SU EV' wgo Equ ~ ~ z 1 ~~ mA
6

td

12. Height of Well C-sing Abve Ground SuhiTime ______________r (From~ent ui ey Data)

13. Quar-Aity of Waler Rermhyed: .JLIL GaJ.TtlTn o evl"e~ rtn

14. D)ale & Time Water Sarrle Collected:



j:'! R( I-JER1t-.~ L'' Tj i '~~~ Ci .'~C.

SLAW ENVIRONMENTAL, INC.
GOVERNMENT sERVICES DiMISON

SHEET OF-..

JOB NAME NCJOB NO. hI 3

By_______ AT. l CHECKED~-.-~--- DATE____

1. Wl O

2. Date of Instafltloll:

3. Data of Developfent: 3 V

4. Static Watef Level (TOO): Belorg DeVelopmnt -- a*- - ft: 24 Hous After f2 §t

5. O)Uantldy of Water Los During Driling, Nf Used ..... 2 -. Gal.

6. Ouarty of Water Loss During lrrtaia10N "f Used ______ _Gal.

7. Physical A~parerr-s LI(y~J qi= -

Specii~CCOodulW-irfl (umhOr'cm) 12___ 0-C____

Temperature (Ce)j. , J?* . -

Turbidity(NTU) 
)2..

pH~ (s. u.)

S. Screen Langh L D-- ft- ), A 41

9. Deph of W10l (TO0): ef ore Deyelopmn t~-; After DeveioPi' etl: p

110.Type and Siz dW ell N vOloptw E Puo Ta : :1 tL o 02

11. Type of Surge EqulmeNt: -7f94L~-v~

'12. Height of Well casifi Above Ground Surface ______________& (From Survey Data)

13. Quantty of Water Removed: Z1 GaJ. Total Time for DeveloPment: HrA~n.

14. Date & TIMG Water Sample COect~d C~/r5Z.- IN{O

REMARKS:



k ........ -

ADDITIONAL DEVELOPMENT-FORMS

* SHEETI ofL

JOB NAME: FT JOB NUMBER: -

WORK PERFORMED BY: IS .6 DATE: CHECKE B:

WEATHER: LOW: _ j. HIGH: _O_ RAIN (Inches): OTHER:

MONITORING WELL No.: fi~i 2-OI DATE OF DEVELOPMENT:_________

STATIC WATER LEVEL BEFORE DEV.(TOC) 7. a? 2.' 24 HRS. AFTER DEV. 'i"

TOTAL DEPTH: BEFORE DEV.(TOC) 2AFTER DEV. (TOC) _3_3. 000

LENGTH OF WATER COLUMN: N:. 2

TIME TO TOTAL

SURGE/PURGE TRANSLUCENCE PH COND. TEMP. NTU GALS.

CYCLE # STATE REMOVED

_ 5_ _ -7 - -.5 I7

_k-7

-3 51 - _ ,7,

_____ - - -,-3 2

REMARKS:

- - . - -

- -



*a X

ADDITIONAL DEVELOP MENT FORMS

SHEET Iof J

JOB NAME: 11:(~jJOB NUMBER: 11-/631

WORK PERFORMED BY: i.X~L~ DATE: CHECKED BY:

WEATHER: LOW: 6,50 HIGH: RAIN (inches): ______OTHER:

MONITORING WELL No.:: irq.)- 03 DATE OF DEVELOPMENT: /ci-30 /52-

STATIC WATER LEVEL: BEFORE DEV.(TOCL q.af24HRS. AFTER 0EV.

TOTAL DEPTH: BEFORE DEV.(TOC) 30.0-7" AFTER DEV. (TOCL3pL

LENGTH OF WATER COLUMN: 5&

TIME TO TOTAL
SURGE/PURGE TRANSLUCENCE PH COND. TEMP. NTU GALS.

CYCLE # STATE REMOVED

I 5 Snr,'j 05ce, 7-8q~ 1,27o 11 1 t

.58, t 7.8(2 1354 -78.5 11j -5

________ -t 2U2 -7 ~L2.. 7.-

q -__ __ _ i' 1,51-7 -7F. --

______-_~7.88 /019 -1f.-I 5qi

7.~ il3o *'h .- 53

REMRK- - -egf'jY -6

0- I-- -/k

R E M A R K S : .• • ": .... : -.:::i .:: .. :f. : :: -:: !:: :.-.- . : :::, ; :;..:0 .:" ' u :,dL;: ::i,,?:: :O A -:i.'di::: .+: ; : ":: ': .l~i::::!i I
(i:: :$ 

: ' 
: " : :

j::: 4U : ,:(: + S * 0 r ?£.. C e 0 1 0/ :a s : f ;:: : : : : : # : : #:: : :: : ? ' ., !ii!: ?iii ii:~4 :
I . o , . > + .- ' i ,:, , d



..... . ............ ........ ....... SET.....

... .. b . .........-.. .: < .> :+

JOB NAME: - '-F _JOB NUMBER: I-/-.31

WORK PERFORMED Y: Y.AT: CHECKED BY:

WEATHER: LOW: HIGH: RAIN (inches): OTHER:

MONITORING WELL No..' 2,- ZOQ-L. DATE OF DEVELOPMENT:____________

STATIC WATER LEVEL: BEFORE DEV.(TOC) ,)LQ. 9C" 24 HRS. AFTER DEV..

TOTAL DEPTH: BEFORE DEV.(TOC) ,30.5Q3 AFTER DEV. (TOC)b.q iQ

LENGTH OF WATER COLUMN:_________

TIME TO TOTAL

SURGE/PURGE TRANSLUCENCE PH COND. TEMP. NTU GALS.

CYCLE # STATE REMOVED

3 ,( Iq01 c-c 1 --

. ,(T,. . ____ 7.o /080 21.-.

REMARKS:



ADDITIONAL DEVELOPMENT FORMS..

SHEET I ofj.

JOB NAME: 1~JOB NUMBER: IV6

WORK PERFORMED BY: S 1nAk 4) DATE: CHECKED BY:

WEATHER: LOW: _ HIGH: RAIN (inches): _____:_____:OTHER:

MONITORING WELL No.:... DATE O D DEVELOPMENT:_________________

STATIC WATER LEVEL: BEFORE DEV.(TOC) :) /. 8 1 ' 24 HRS. AFTER DEV.s~.

TOTAL DEP TH: BEFORE DEV.(TOC) . .. AFTER .EV. (TOC) . ..

LENGTH OF WATER COLUMN:i

TIME TO TOTAL

SURGEIPURGE TRANSLUCENCE PH COND. TEMP. NTU GALS.

CYCLE # STAT - - -EM D -

c2 c~ n 6-57 1 q 11(o l3- -

,3 :36. I' 11 C 1(-. 112q I jMs O TO

7'70
7__________ . Ioo 1X.7 (0.

. ; ilb7.1o 1too I8.1 @

REMARKS: II



APPENDIX J

UN-PROCESSED INSITU PERMEABILITY 
TEST RESULTS/DATA

pesticide Storage Facility

Fort Riley, Kansas



SLUG TEST DATA
PSFO1 Slug Out

SE1000C
Environmental Logger

08/19 15:09

Unit# 00851 Test 0

INPUT 1: Level (F) TOC

Reference 0.000

Scale factor 10.050

Offset 0.010

Step 0 08/19 08:48:17

TIME CHANGE IN HEAD TIME CHANGE IN HEAD

(min.) (ft.) (min.) (ft.)

0.0000 1.782 0.8333 0.458

0.0033 2.177 0.9166 0.410

0.0066 2.014 1.0000 0.375

0.0100 1.976 1.0833 0.340

0.0133 1.970 1.1666 0.315

0.0166 1.932 1.2500 0.296

0.0200 1.941 1.3333 0.276

0.0233 1.938 1.4166 0.261

0.0266 1.922 1.5000 0.248

0.0300 1.909 1.5833 0.235

0.0333 1.884 1.6666 0.226

0.0500 1.808 1.7500 0.216

0. 0666 i.747 1.8333 0.210

0.0833 1.683 1.9166 0.203

0.1000 1.617 2.0000 0.194

0.1166 0.569 2.5000 0.165

0.1333 0.521 3.0000 0.146

0.1500 0.473 3.5000 0.130

0.1666 0.432 4.0000 0.114

0.1833 0.387 4.5000 0.105

O.2000 0.346 5.0000 0.095

0.2166 0.308 5.5000 0.092

0.2333 1.270 6.0000 0.082

0.2500 1.235 6.5000 0.076

O.2666 1.193 7.0000 0.073

0.2833 1.158 7.5000 0.070

0.3000 1.123 8.0000 0.063

O.3166 1.091 8.5000 0.063

0.3333 1.063 9.0000 0.057

0.4166 0.907 9.5000 0.054

0.5000 0.783 10.0000 0.050

0.5833 0.671 12.0000 0.044

0.6666 0.585 14.0000 0.034

0.7500 0.515



SLUG TEST DATA
PSF02 Slug Out

SE1000C
Environmental Logger

08/19 15:10

Unit/ 00851 Test 1

INPUT 1: Level (F) TOC

Reference 0.000

Scale factor 10.050

Offset 0.010

Step 0 08/19 09:37:44

TIME CHANGE IN HEAD TIME CHANGE IN HEAD

(min.) (ft.) (min.) (ft.)

0.0000 1.040 0.7500 0.143

0.0033 0.687 0.8333 0.124

0.0066 1.562 0.9166 0.111

0.0100 1.368 1.0000 0.098

0.0133 1.164 1.0833 0.089

0.0166 1.355 1.1666 0.079

0.0200 1.193 1.2500 0.073

0.0233 1.231 1.3333 0.066

0.0266 1.199 1.4166 0.063

0.0300 1.161 1.5000 0.057

0.0333 1.155 1.5833 0.054

0.0500 1.059 1.6666 0.050

0.0666 0.958 1.7500 0.047

0.0833 0.875 1.8333 0.044

0.1000 0.802 1.9166 0.041

0.1166 0.735 2.0000 0.038

0.1333 0.678 2.5000 0.028

0.1500 0.630 3.0000 0.022

0.1666 0.588 3.5000 0.015

0.1833 0.547 4.0000 0.009

0.2000 0.515 4.5000 0.006

0.2166 0.487 5.0000 0.009

0.2333 0.458 5.5000 0.009

0.2500 0.436 6.0000 0.012

0.2666 0.413 6.5000 0.009

0.2833 0.394 7.0000 0.009

0.3000 0.375 7.5000 0.012

0.3166 0.356 8.0000 0.009

0.3333 0.340 8.5000 0.006

0.4166 0.283 9.0000 0.009

0.5000 0.232 9.5000 0.009

0.5833 0.194 10.0000 0.009

0.6666 0.165



SLUG TEST DATA
PSF03 Slug Out

SEI000C
Environmental Logger

08/19 15:12

Unit/ 00851 Test 2

INPUT 1: Level (F) TOC

Reference 0.000

Scale factor 10.050

Offset 0.010

Step 0 08/19 10:14:04

TIME CHANGE IN HEAD TIME CHANGE IN HEAD

(min.) (ft.) (min.) (ft.)

0.0000 0.961 0.7500 0.133

0.0033 0.531 0.8333 0.124

0.0066 1.069 0.9166 0.117

0.0100 1.610 1.0000 0.108

0.0133 2.052 1.0833 0.105

0.0166 1.680 1.1666 0.098

0.0200 1.699 1.2500 0.095

0.0233 1.648 1.3333 0.092

0.0266 1.635 1.4166 0.089

0.0300 1.597 1.5000 0.085

0.0333 1.578 1.5833 0.082

0.0500 1.451 1.6666 0.079

0.0666 1.330 1.7500 0.079

0.0833 1.206 1.8333 0.076

0.1000 1.101 1.9166 0.076

0.1166 1.012 2.0000 0.073

0.1333 0.926 2.5000 0.063

0.1500 0.846 3.0000 0.054

0.1666 0.773 3.5000 0.047

0.1833 0.700 4.0000 0.044

0.2000 0.633 4.5000 0.038

0.2166 0.572 5.0000 0.031

0.2333 0.522 5.5000 0.028

0.2500 0.477 6.0000 0.028

0.2666 0.436 6.5000 0.025

0.2833 0.394 7.0000 0.022

0.3000 0.366 7.5000 0.015

0.3166 0.340 8.0000 0.012

0.3333 0.318 8.5000 0.015

0.4166 0.241 9.0000 0.012

0.5000 0.190 9.5000 0.012

0.5833 0.149 10.0000 0.009

0.6666 0.143 12.0000 0.003



SLUG TEST DATA
PSF04 Slug Out

SEI000C
Environmental Logger

08/19 15:13

Unit/ 00851 Test 3

INPUT 1: Level (F) TOC
Reference 0.000

Scale factor 10.050

Offset 0.010

Step 0 08/19 11:06:19

TIME CHANGE IN HEAD TIME CHANGE IN HEAD

(min.) (ft.) (min.) (ft.)

0.0000 2.685 0.7500 0.254

0.0033 2.322 0.8333 0.235

0.0066 0.655 0.9166 0.222

0.0100 0.782 1.0000 0.210

0.0133 1.772 1.0833 0.197

0.0166 1.689 1.1666 0.190

0.0200 1.702 1.2500 0.181

0.0233 1.686 1.3333 0.175

0.0266 1.654 1.4166 0.168

0.0300 1.616 1.5000 0.162

0.0333 1.594 1.5833 0.159

0.0500 1.473 1.6666 0.152

0.0666 1.358 1.7500 0.149

0.0833 1.272 1.8333 0.146

0.1000 1.193 1.9166 0.143

0.1166 1.117 2.0000 0.143

0.1333 1.047 2.5000 0.124

0.1500 0.986 3.0000 0.108

0.1666 0.929 3.5000 0.101

0.1833 0.878 4.0000 0.095

0.2000 0.830 4.5000 0.089

0.2166 0.782 5.0000 0.082

0.2333 0.741 5.5000 0.070

0.2500 0.703 6.0000 0.070

0.2666 0.668 6.5000 0.066

0.2833 0.636 7.0000 0.063

0.3000 0.604 7.5000 0.060

0.3166 0.579 8.0000 0.057

0.3333 0.553 8.5000 0.050

0.4166 0.448 9.0000 0.054

0.5000 0.375 9.5000 0.050

0.5833 0.318 10.0000 0.047

0.6666 0.283



SLUG TEST DATA
PSFOS Slug Out

SEI000C
Environmental Logger

08/19 15:19

Unit/ 00851 Test 5

INPUT 1: Level (F) TOC
Reference 0.000

Scale factor 10.050

Offset 0.010

Step 0 08/19 13:59:16

TIME CHANGE IN HEAD TIME CHANGE IN HEAD

(min.) (ft.) (min.) (ft.)

0.0000 1.130 0.7500 0.019

0.0033 0.885 0.8333 0.015

0.0066 1.783 0.9166 0.015

0.0100 1.200 1.0000 0.012

0.0133 1.006 1.0833 0.009

0.0166 0.837 1.1666 0.009

0.0200 0.761 1.2500 0.009

0.0233 0.681 1.3333 0.006

0.0266 0.636 1.4166 0.006

0.0300 0.592 1.5000 0.006

0.0333 0.544 1.5833 0.006

0.0500 0.410 1.6666 0.006

0.0666 0.312 1.7500 0.006

0.0833 0.264 1.8333 0.006

0.1000 0.229 1.9166 0.006

0.1166 0.197 2.0000 0.003

0.1333 0.171 2.5000 0.003

0.1500 0.152 3.0000 0.006

0.1666 0.136 3.5000 0.006

0.1833 0.121 4.0000 0.006

0.2000 0.111 4.5000 0.009

0.2166 0.101 5.0000 0.006

0.2333 0.095 5.5000 0.009

0.2500 0.089 6.0000 0.015

0.2666 0.082 6.5000 0.015

0.2833 0.079 7.0000 0.012

0.3000 0.073 7.5000 0.012

0.3166 0.073 8.0000 0.012

0.3333 0.070 8.5000 0.009

0.4166 0.060 9.0000 0.009

0.5000 0.054 9.5000 0.009

0.5833 0.025 10.0000 0.009

0.6666 0.022



SLUG TEST DATA
PSFoS slug In

SE1000C

Environmental Logger
08/19 15:14

Unit# 00851 Test 4

INPUT 1: Level (F) TOC

Reference 
0.000

Scale factor 10.050

Offset 0.010

Step 0 08/19 13:19:29

TIME CHANGE IN HEAD TIME CHANGE IN HEAD

(min.) (ft.) (mrin.) (ft.)

0.0000 0.015 0.7500 -0.054

0.0033 0.006 0.8333 -0.050

0.0066 -0.003 0.9166 -0.050

0.0100 -0.006 1.0000 -0.047

0.0133 -0.015 1.0833 -0.047

0.0166 -1.407 1.1666 -0.044

0.0200 -2.841 1.2500 -0.044

0.0233 -2.749 1.3333 -0.041

0.0266 -1.729 1.4166 -0.041

0.0300 -1.124 1.5000 -0.038

0.0333 -0.621 1.5833 -0.050

0.0500 -0.614 1.6666 -0.035

0.0666 -0.414 1.7500 -0.035

0.0833 -0.334 1.8333 -0.031

0.1000 -0.280 1.9166 -0.031

0.1166 -0.242 2.0000 -0.031

0.1333 -0.216 2.5000 -0.022

0.1500 -0.194 3.0000 -0.019

0.1666 -0.175 3.5000 -0.015

0.1833 -0.159 4.0000 -0.015

0.2000 -0.143 4.5000 -0.009

0.2166 -0.136 5.0000 -0.009

0.2333 -0.130 5.5000 -0.006

0.2500 -0.121 6.0000 -0.009

0.2666 -0.114 6.5000 -0.009

0.2833 -0.101 7.0000 -0.009

0.3000 -0.095 7.5000 -0.006

0.3166 -0.089 8.0000 -0.009

0.3333 -0.089 8.5000 -0. 009

0.4166 -0.070 9.0000 -0.009

0.5000 -0.066 9.5000 -0.006

0.5833 -0.057 10.0000 -0.009

0.6666 -0.057 12.0000 0.006



APPENDIX X

PROCESSED INSITU PERMEABILITY 
TEST RESULTS/DATA

Pesticide Storage Facility

Fort Riley, Kansas



PSFO1 OUT

X G.g99jJJ.ft/nin
=9.2675 ft

0~0

00 286 84 11.2 14.
0 2.8 Time (min)



PSF05O0UT

X= 0.001025 ft,'min

w= 0.08001 ft

01

'040

0.0 o o o

0Q 00

0

0. 2. 4. 6. 8 .
Time (min)



PSF05IN

= g.G92745 rt/amin

a 9 .06378 ft

o1

E0

00

0.01 0 0 0

0.001 . 2
0. 2.4 4.8 72 . 12

Time (mlm)



PSF04OUT

X = 9.0001171 ft/mm

WO= 9.1L904'ft

1.

0.

0 00

0.2 . 5

Time (min)



PSFO3.OUT
10. IITT -1

9 .0001919 ft'mif

=9.1259 ft

o1

CL

E) 00

0.010

0. 2.4 4.8 7.2 9.6 12.
Time (min)



PSF020UT

0 .0005159 ft/smin

E 0.1

00

0100 1
0. 2. 4. 6. 8. 10.

Tim e (mI



APPENDIX L

POSITIVE DETECTION LIST FOR ANALYTICAL RESULTS FOR SOIL, 
SURFACE

WATER/SEDIMENT AND GROUND WATER-PSF

Pesticide Storage Facility
Fort Riley, Kansas



PESTICIDE STORAGE FACILITY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PILOT HOLE

PARAMETER PSF92SBO1A PSF92SB01B PSFSBO1A PSFSB01 B PSFSB02A PSFSB02B PSFSB03A

Sample Depth (5') (38') (2-25) (4-4.5') (2-25) (4-4.5) (2-25)

Date Collected 1-24-91- 2-24-92 4-8-92 4-8-92 4-7-92 4-7-92 4-5-92

PESTCIESIfCS.
4,4'-DDDug/K 

<7.8 <8.1 <7.7 (S) <7.5 (H) <39 <37 <390 (Dl)

4.4'-DDE, ug/Kg <7.8 <8.1 <7.7 (S) 24 (H) <39 <37 <390 (l)

4,4'-DDT. uglKg <7.8 <8.1 16 (S) 87 (H) 42 <37 7700 (l)

Aldrin. ugKg <3.9 <4.1 <3.8 (S) <3.7 (H) <19 <19 <200 (D1)

Aroclor-1016. ug/Kg <78 <81 <77 (S) <75 (H) <390 <370 <3900 (Dl)

Aroclor- 1221, ug/Kg <78 <81 <77 (S) <75 (H) <390 <370 <3900 (DI)

Aroclor- 1232, ugfKg <160 <160 <150 (S) <150 (H) <770 <750 <7800 (01)

Aroclor-12 42, ug/Kg <78 <81 <77 (S) <75 (H) <390 <370 <3900 (D1)

Aroclor-12 48 . ug/Kg <78 <81 <77 (S) <75 (H) <390 <370 <3900 (Di)

Aroclor-1254 , ug/Kg <78 <81 <77 (S) <75 (H) <390 <370 <3900 (l)

Aroclor-126 0, ug/Kg <78 <81 <77 (S) <75 (H) <390 <370 <3900 (01)

Dieldrin, ug/Kg <7.8 <8.1 <7.7 (S) 27 (H) <39 <37 <390 (Dl)

Endosulfafl1,gf/Kg 
<3.9 <4.1 <3.8 (S) <3.7 (H) <19 <19 <200 (1)

Endosulfan I,. ug/Kg <7.8 <8.1 <7.7 (S) <7.5 (H) <39 <37 <390 (Pl)

Endosulfan sulfate, ug/Kg <7.8 <8.1 <7.7 (S) <7.5 (H) <39 <37 <390 (Dl)

Endrin , ug /Kg <7.8 <8.1 <7.7 (S) <7.5 (H) <39 <37 <390 (Dl)

Endrin aldehyde, uglKg <7.8 <8.1 <7.7 (S) <7.5 (H) <39 <37 <390 (Dl)

Heptachlor, ug/Kg <3.9 <4.1 <3.8 (S) <3.7 (H) 45 28 <200 (Dl)

Heptachlor , ug/Kg <3.9 <4.1 <3.8 (S) 4.3 (H) <19 <19 <200 (D1)

Hetachlorpogide.<39 
<41 56(S) 530 (H) <190 <190 <2000 (01)

Toxaphele, ug/Kg <390 <410 <380 (S) <370(H) <1900 <1900 <2000 (1)

alpha-BHC. ug/Kg <3.9 <4.1 <3.8 (S) <3.7 (H) <19 <19 <200 (D1)

alpha-Chlordane. ugKg 
<3.9 <4.1 22(S) 84 (H) 210 160 <200 (1)

beta-BHCl, ug/Kg <3.9 <3.8 (S) <3.7 (H) <19 <19 <200 (DI)

delta-BHC, ug/Kg <3.9 <4.1 <3.8 (S) <3.7 (H) <19 <19 <200 (1)

gamma-BHC, ug/Kg <3.9 <4.1 <3.8 (S) <3.7 (H) <19 <19 <200 (pl)

gamma-Chlordane, ug/Kg <3.9 <4.1 24(S) 82 (H) 210 160 210 (0)

D1 - I00x dilution factor. Result is estimated.

H - Holding time exceeded. Results are biased low.

S - Low surrogate recovery. Results are biased low.
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PESTICIDE STORAGE FACILITY/ 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

.. SAMPLE DUPUCATE

PARAMETER PSFSB03B PSFSB03C PSFSB04A PSFSB04B PSFSB05A PSFSB05B PSFSB06A PSFSB06B

Sample Depth (4-4.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (3.5-4.5') (2-2.5') (4-4.5')

Date Collected 4-5-92 4-5-92 4-7-92 4-7-92 4-5-92 4-5-92 4-7-92 4-7-92

PESTICIDESLPBs:<
4,4'-DDD, ug/Kg <370 (01) <1500 (D2) <16 <16 <39 <7.6 <7.3 <7.0

4,4'-DDE, uglKg <370 (Dl) <1500 (D2) 31 21 110 8.3 <7.3 <7.0

4,4'-DDT, uglKg 4500 (Dl) 33000 (D2) 140 96 850 53 <7.3 14

Aldrin, ugAKg <180 (DI) <740 (02) <7.8 <7.8 <19 <3.8 <3.7 <3.5

Aroclor-1016 ugKg <3700(01) <15000 (02) <160 <160 <390 <76 <73 <70

Aroclor-1221. ug/Kg <3700(01) <15000 (02) <160 <160 <390 <76 <73 - <70

Aroclor-1232, ug/Kg <7400(01) <30000 (02) <310 <310 <770 <150 <150 <140

Aroclor-1242. ug/Kg <3700 (Dl) <15000 (02) <160 <160 <390 <76 <73 <70

Aroclor-1248, uglKg <3700 (D) <15000 (D2) <160 <160 <390 <76 <73 <70

Aroclor-1254, ugKg <3700 (01) <15000 (02) <160 <160 <390 <76 <73 <70

Aroclor- 1260, ug/Kg <3700 (Dl) <15000 (D2) <160 <160 <390 <76 <73 <70

Dieldrin, ug/Kg <370(01) <1500 (02) <16 <16 200 10 <7.3 <7.0

Endosulfan I. ug/Kg <180 (01) <740 (D2) <7.8 <7.8 <19 <3.8 <3.7 <3.5

Endosulfan II, ug/Kg <370 (Dl) <1500 (02) <16 <16 <39 <7.6 <7.3 <7.0

Endosulfan sulfate, ug/Kg <370 (D1) < 1500 (D2) <16 <16 <39 <7.6 <7.3 <7.0

Endrin, ug/Kg <370 (01) <1500 (02) <16 <16 <39 <7.6 <7.3 <7.0

Endrin aldehyde, uglKg <370 (Dl) <1500 (02) <16 <16 140 <7.6 <7.3 <7.0

Heptachlor. ugfKg <180 (Dl) <740 (02) <7.8 <7.8 230 17 <3.7 <3.5

Heptachlor epoxide, ug/Kg <180 (D1) <740 (D2) <7.8 <7.8 <19 5.4 <3.7 <3.5

Methoxychlor, ug/Kg 10000 (D1) <7400 (02) <78 <78 <190 <38 <37 <35

Toxaphene. ug/Kg <18000 (01) <74000 (02) <780 <780 <1900 <380 <370 <350

alpha-BHC, ug/Kg <180 (01) <740(02) <7.8 <7.8 <19 <3.8 <3.7 <3.5

alpha-Chlordane, ug/Kg <180 (01) 1500 (02) 90 62 790 71 <3.7 3.7

beta-BHC. ug/Kg <180 (Dl) <740 (02) <7.8 <7.8 <19 <3.8 <3.7 <3.5

delta-BHC, ug/Kg <180 (Dl) <740 (02) <7.8 <7.8 <19 <3.8 <3.7 <3.5

gamma-BHC, ugfKg <180 (01) <740 (02) <7.8 <7.8 <19 <3.8 <3.7 <3.5

gamma-Chlordane, ug/Kg <180 (01) 1600 (02) 91 63 790 71 <3.7 4.0

D1 - 1 00x dilution factor. Result is estimated.
D2 - 400x dilution factor. Result is estimated.
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PESTICIU STORAGE FACIULTY / 11 - 1531

ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PARAMETER PSFSB7A PSFSB7B PSFSB8A PSFSB8B PSFSB9A PSFSB9B PSFSB10A

Sample Depth (2.5-3') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (4-4.5') (1.5-2.5')

Date Collected 4-7-92 4-7-92 4-7-92 4-7-92 4-7-92 4-7-92 4-4-92

PEST1CIDES/PCBs(
4,4'-DDD, ug/Kg <70 (S) <150 (H) <43 <7.8 (S) <380(S) <370(S) 360

4,4'-DDE, ug/Kg 160(S) 240(H) 110 20(S) 870(S) 420(S) 180

4,4'-DDT, uglKg 750 (S) 2800 (H) 440 150(S) 5700 (S) 2600 (S) <71

Aldrin. ugKg <35 (S) <77 (H) <21 <3.9 (S) <190 (S) <190 (S) <35

Aroclor-1016, ug/Kg <700(S) <1500 (H) <430 <78 (S) <3800 (S) <3700 (S) <710

Aroclor- 1221, uglKg <700(S) < 1500 (H) <430 <78 (S) <3800 (S) <3700 (S) <710

Aroclor-1232, ug[Kg <1400 (S) <3100 (H) <850 <160 (S) <7600 (S) <7500 (S) <1400

Aroclor-1242, uglKg <700(S) <1500 (H) <430 <78 (S) <3800 (S) <3700 (S) <710

Aroclor-12 48, ug/Kg <700(S) <1500 (H) <430 <78 (S) <3800 (S) <3700 (S) <710

Aroclor- 1254 , ug/Kg <700(S) <1500 (H) <430 <78 (5) <3800 (S) <3700 (5) <710

Aroclor-1260, ug/Kg <700(S) <1500 (H) <430 <78 (S) <3800 (S) <3700 (S) <710

Dieldrin, ug/Kg <70 (S) <150(H) <43 <7.8 (S) <380 (S) <370 (S) <71

Endosulfan I. ug/Kg <35 (S) <77(H) <21 <3.9 (S) <190 (S) <190 (S) <35

Endosulfan I, ug/Kg <70 (S) <150 (H) <43 <7.8 (S) <380 (S) <370 (S) <71

Endosulfan sulfate, ug/Kg <70 (S) <150 (H) <43 <7.8 (S) <380 (S) <370 (S) <71

Endrin, uglKg <70 (S) <150 (H) <43 <7.8 (S) <380 (S) <370 (S) <71

Endrin aldehyde, ugfKg <70 (S) <150(H) <43 <7.8 (S) <380 (S) <370 (S) <71

Heptachlor. uglKg <35 (S) <77 (H) <21 <3.9 (S) <190 (5) <190 (S) <35

Heptachlor epoxide. ug/Kg <35 (S) <77 (H) <21 <3.9 (S) <190(S) <190 (S) <35

Methoxychlor, ug/Kg <350(S) <770(H) <210 <39 (S) <1900 (S) <1900 (S) <350

Toxaphene, ug/Kg <3500 (S) <7700 (H) <2100 <390 (S) <19000 (S) <19000 (S) <3500

alpha-BHC, uglKg <35 (S) <77 (H) <21 <3.9 (S) <190 (S) <190 (S) <35

alpha-Chlordane, ug/Kg 58 (S) 95 (H) 32 5.3 (S) 370 (S) 190 (S) 440

beta-BHC, ugfKg <35 (S) <77 (H) <21 <3.9 (S) <190 (S) <190 (S) <35

delta-BHC. ug/Kg <35 (S) <77 (H) <21 <3.9 (S) <190 (S) <190 (S) <35

gamma-BHC. ugKg <35 (S) <77 (H) <21 <3.9 (S) <190 (S) <190 (S) <35

gamma-Chlordane, ug/Kg 65 (S) 99 (H) 38 6.3 (S) 410 (S) 220(S) 450

H - Holding time exceeded. Results are biased low.

S - Low surrogate recovery. Results are biased low.
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PESTICIDE STORAGE FACIUTY/ 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE SAMPLE DUPUCATE
PARAMETER PSFSB10B PSFSB10C PSFSB11A PSFSB11B PSFSB12A PSFSB12B PSFSB13A PSFSB13C

Sample Depth (3.5-4.5') (3.5-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (1.5-2.5')
Date Collected 4-4-92 4-4-92 4-7-92 4-7-92 4-8-92 4-8-92 4-6-92 4-6-92

.STqtCFC BS :
4.4'-DDD, ug/Kg <8.5 25 <7.6 (S) <67 (H) 430 (H) <69 <8.8 <42
4,4'-DDE. ug/Kg 36 52 26(S) 110 (H) 190 (H) 170 52 150
4.4'-DDT, ug/Kg 57 83 32(S) 150 (H) 150 (H) 100 49 190
Aldrin, ug/Kg <4.3 <8.2 <3.8 (S) <34 (H) <20 (H) <34 <4.4 <21
Aroclor-1016. ugfKg <85 <160 <76 (S) <670 (H) <390 (H) <690 <88 <420
Aroclor- 1221, ug[Kg <85 <160 <76 (S) <670 (H) <390 (H) <690 <88 <420

Aroclor-1232. ug/Kg <170 <320 <150 (S) <1300 (H) <780 (H) <1400 <180 <840
Aroclor-1242, ug/Kg <85 <160 <76 (S) <670 (H) <390 (H) <690 <88 <420
Aroclor- 1248, ug/Kg <85 <160 <76 (S) <670(H) <390 (H) <690 <88 <420
Aroclor-1254, ug/Kg <85 <160 <76 (S) <670 (H) <390 (H) <690 <88 <420
Aroclor- 1260, ug/Kg <85 <160 <76 (S) <670 (H) <390 (H) <690 <88 <420
Dieldrin. ug/Kg <8.5 <16 <7.6 (S) <67 (H) <39 (H) <69 <8.8 <42
Endosulfan I, ug/Kg <4.3 <8.2 <3.8 (S) <34 (H) <20 (H) <34 <4.4 <21
Endosulfan II, ug/Kg <8.5 <16 <7.6 (S) <67 (H) <39 (H) <69 <8.8 <42
Endosulfan sulfate, ug/Kg <8.5 <16 <7.6 (S) <67 (H) <39 (H) <69 <8.8 <42
Endrin, ug/Kg <8.5 <16 <7.6 (S) <67 (H) <39 (H) <69 <8.8 <42
Endrln aldehyde, ug/Kg <8.5 <16 <7.6 (S) <67 (H) <39 (H) <69 <8.8 <42
Heptachlor, ug/Kg <4.3 <8.2 4.7 (S) <34 (H) <20 (H) <34 <4.4 <21
Heptachlor epoxide, ugttg <4.3 <8.2 <3.8 (S) <34 (H) <20 (H) <34 <4.4 <21
Methoxychlor, ug/Kg <43 <82 80 (S) 390 (H) <200 (H) <340 <44 <210
Toxaphene, ug/Kg <430 <820 <380 (S) <3400 (H) <2000 (H) <3400 <440 <2100
alpha-BHC, ugfKg <4.3 <8.2 <3.8 (S) <34 (H) <20 (H) <34 <4.4 <21
alpha-Chlordane, ug/Kg 62 75 57 (S) 210 (H) 370 (H) 790 52 180
beta-BHC. ug/Kg <4.3 <8.2 <3.8 (S) <34 (H) <20 (H) <34 <4.4 <21
delta-BHC, ug/Kg <4.3 <8.2 <3.8 (S) <34 (H) <20 (H) <34 <4.4 <21
gamma-BHC, ug/Kg <4.3 <8.2 <3.8 (S) <34 (H) <20 (H) <34 <4.4 <21
gamma-Chlordane, ug/Kg 60 73 65 (S) 220 (H) 390 (H) 910 44 160

H - Holding time exceeded. Results are biased low.
S - Low surrogate recovery. Results are biased low.
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PESTICIDE STORAGE FACIUTY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PARAMETER PSFSB13B PSFSB14A PSFSB14B PSFSB15A PSFSB15B PSFSB16A PSFSB16B

Sample Depth (4-4.5') (2-2.5') (4-4.5') (2-2.5) (4-4.5') (1.5-2.5') (3.5-4.5')

Date Collected 4-6-92 4-4-92 4-4-92 4-4-92 4-4-92 4-4-92 4-4-92

PESTICIDESIs:<
4,4'-DDD, ug/Kg <9.5 <9.2 <8.2 <7.5 <8.2 <37 <8.1

4.4'-DDE, ug/Kg <9.5 53 <8.2 <7.5 <8.2 <37 <8.1

4.4'-DOT. ug/Kg 12 130 12 <7.5 <8.2 310 25

Aldrin, ug/Kg <4.8 <4.6 <4.1 <3.8 <4.1 <19 <4.1

Aroclor-1016. ug/Kg <95 <92 <82 <75 <82 <370 <81

Aroclor-1221. ug/Kg <95 <92 <82 <75 <82 <370 <81

Aroclor- 1232. ug/Kg <190 <180 <160 <150 <160 <740 <160

Aroclor- 1242, ug/Kg <95 <92 <82 <75 <82 <370 <81

Aroclor- 1248 , ug/Kg <95 <92 <82 <75 <82 <370 <81

Aroclor- 125 4 , ug/Kg <95 <92 <82 <75 <82 <370 <81

Aroclor- 1260, uglKg <95 <92 <82 <75 <82 <370 <81

Dieldrin. ug/Kg <9.5 <9.2 <8.2 <7.5 <8.2 <37 <8.1

Endosulfn1. ugKg <4.8 <4.6 <4.1 <3.8 <4.1 <19 <4.1

Endosulfan I. ug/Kg <9.5 <9.2 <8.2 <7.5 <8.2 <37 <8.1

Endosulfan sulfate. ugKg <9.5 <9.2 <8.2 <7.5 <8.2 <37 <8.1

Endrin, ug/Kg <9.5 <9.2 <8.2 <7.5 <8.2 <37 <8.1

Endrin adehyde. ug/Kg <9.5 <9.2 <8.2 <7.5 <8.2 <37 <8.1

Heptachior, ug/Kg <4.8 <4.6 <4.1 <3.8 <4.1 <19 <4.1

Heptachlor epoxide, ug/Kg <4.8 <4.6 <4.1 <3.8 <4.1 <19 <4.1

Methoxychlor, ug/Kg <48 <46 <41 <38 <41 <190 <41

Toxaphene, ug/Kg <480 <460 <410 <380 <410 <1900 <410

alpha-BHC, ug/Kg <4.8 <4.6 <4.1 <3.8 <4.1 <19 <4.1

alpha-Chlordane, ugjKg 11 69 4.7 4.7 <4.1 68 6.1

beta-BHC, ug/Kg <4.8 <4.6 <4.1 <3.8 <4.1 <19 <4.1

delta-BHC. ug/Kg <4.8 <4.6 <4.1 <3.8 <4.1 <19 <4.1

gamma-BHC, ug/Kg <4.8 <4.6 <4.1 <3.8 <4.1 <19 <4.1

gamma-Chlordane, ug/Kg 9.4 66 5.5 4.0 <4.1 70 7.0
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PESTIClL_ STORAGE FACIlTY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE

PARAMETER PSFSB17A PSFSB17C PSFSB17B PSFSB18A PSFSB18B PSFSB19A PSFSB19B PSFSB20A PSFSB20B

Sample Depth (1.5-2.5') (1.5-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5')

Date Collected 4-6-92 4-6-92 4-6-92 4-5-92 4-5-92 4-4-92 4-4-92 4-8-92 4-8-92

PESTICIDES/PCBs:
4,4'-DDD, ug/Kg <41 <40 <7.4 <7.7 <7.8 <8.1 <7.9 <7.8 (S) <7.8 (H)

4,4'-DDE, ug/Kg 370 750 <7.4 110 22 26 22 <7.8 (S) 11 (H)

4,4'-DDT, ug/Kg 610 1300 25 170 82 50 36 <7.8 (S) 25 (H)

Aldrin, ug/Kg <20 <20 <3.7 <3.8 <3.9 <4.1 <4.0 <3.9 (S) <3.9 (H)

Aroclor-1016, ug9Kg <410 <400 <74 <77 <78 <81 <79 <78 (S) <78 (H)

Aroclor-1221, uglKg <410 <400 <74 <77 <78 <81 <79 <78 (S) <78 (H)

Aroclor-1232, ugKg <810 <790 <150 <150 <160 <160 <160 <160 (S) .<160 (H)

Aroclor-1242, uglKg <410 <400 <74 <77 <78 <81 <79 <78 (S) <78 (H)

Aroclor- 1248. ug/Kg <410 <400 <74 <77 <78 <81 <79 <78 (S) <78 (H)

Aroclor-1254, ug/Kg <410 <400 <74 <77 <78 <81 <79 <78 (S) <78 (H)

Aroclor- 1260, ug/Kg <410 <400 <74 <77 <78 <81 <79 <78 (S) <78 (H)

Dieldrin, ug/Kg <41 <40 <7.4 <7.7 <7.8 <8.1 <7.9 <7.8 (S) <7.8 (H)

Endosulfan I, ug[Kg <20 <20 <3.7 <3.8 <3.9 <4.1 <4.0 <3.9 (S) <3.9 (H)

Endosulfan II, ug/Kg <41 <40 <7.4 <7.7 <7.8 <8.1 <7.9 <7.8 (S) <7.8 (H)

Endosulfan sulfate, ug/Kg <41 <40 <7.4 <7.7 <7.8 <8.1 <7.9 <7.8 (S) <7.8 (H)

Endrin, ug/Kg <41 <40 <7.4 <7.7 <7.8 <8.1 <7.9 <7.8 (S) <7.8 (H)

Endrin aldehyde, ug/Kg <41 <40 <7.4 <7.7 <7.8 <8.1 <7.9 <7.8 (S) <7.8 (H)

Heptachlor, ug/Kg <20 <20 <3.7 <3.8 <3.9 <4.1 <4.0 <3.9 (S) <3.9 (H)

Heptachlor epoxide, ug/Kg <20 <20 <3.7 <3.8 <3.9 <4.1 <4.0 <3.9 (S) <3.9 (H)

Methoxychlor. uglKg <200 <200 <37 <38 <39 <41 <40 <39 (S) <39 (h)

Toxaphene, ug/Kg <2000 <2000 <370 <380 <390 <410 <400 <390 (S) <390 (H)

alpha-BHC, ug/Kg <20 <20 <3.7 <3.8 <3.9 <4.1 <4.0 <3.9 (S) <3.9 (H)

alpha-Chlordane, ug/Kg 280 470 7.9 42 18 16 13 5.6(S) 14 (H)

beta- BHC, ug/Kg <20 <20 <3.7 <3.8 <3.9 <4.1 <4.0 <3.9 (S) <3.9 (H)

delta-BHC, ug/Kg <20 <20 <3.7 <3.8 <3.9 <4.1 <4.0 <3.9 (S) <3.9 (H)

gamma-BHC, ug/Kg <20 <20 <3.7 <3.8 <3.9 <4.1 <4.0 <3.9 (S) <3.9 (H)

gamma-Chlordane, ug/Kg 280 470 8.2 36 18 15 12 5.4(S) 12 (H)

H - Holding time exceeded. Results are biased low.
S - Low surrogate recovery. Results are biased low.
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PESTICIDE STORAGE FACIUTY / 11 - 1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PILOT HOLE

PARAMETER PSF92SBO1A PSF92SBO1 B PSFSB01A PSFSB01 B PSFSB02A PSFSB02B PSFSB03A

Sample Depth (5') (38') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5')

Date Collected 1-24-92 1-24-92 4-8-92 4-8-92 4-7-92 4-7-92 4-5-92

SEMI-VOLATILE ORGANICS:
1,2,4-Trichlorobenzene. ug/Kg <270 <280 <270 <260 <270 <270 <270

1.2-Dichlorobenzene, ug/Kg <190 <200 <190 <180 <190 <200 <200

1,3-Dichlorobenzene, ug/Kg <270 <280 <270 <260 <270 <270 <270

1,4-Dichlorobenzene, uglKg <230 <240 <230 <220 <230 <230 <230

2,4.5-Tchlorophenol, uglKg <340 <360 <340 <330 <340 <350 <350

2,4,6-Tdchlorophenol, ug/Kg <300 <320 <300 <300 <300 <310 <310

2.4-Dichlorophenol, ug/Kg <230 <240 <230 <220 <230 <230 <230

2,4-Dimethylphenol, ug/Kg <380 <400 <380 <370 <380 <390 <390

2,4-Dinitrophenol, ug/Kg <1600 <1700 <1600 <1600 <1600 <1700 <1700

2,4-Dinitrotoluene, ug/lg <270 <280 <270 <260 <270 <270 <270

2,6-Dinitrotoluene, ug/Kg <270 <280 <270 <260 <270 <270 <270

2-Chloronaphthalene, ug/Kg <230 <240 <230 <220 <230 <230 <230

2-Chlorophenol, ug/Kg <150 <160 <150 <150 <150 <160 <160

2- Methylnaphthalene, ug/Kg <150 <160 <150 <150 -<150 <160 <160

2-Methylphenol, ug/Kg <150 <160 <150 <150 <150 <160 <160

2-Nitroaniline0 ug/Kg <190 <200 <190 < 180. <190 <200 <200

2-Nitrophenol. ug/Kg <380 <400 <380 <370 <380 <390 <390

3.3'-Dichlorobenzidine, ug/Kg <760 <800 <760 (I) <740 <760 (I) <780 (I) <780

3-Nitroaniline, ug/Kg <490 <520 <490 <480 <490 <510 <510

4,6-Dinitro-2-methylphenol, ug/Kg <950 <1000 -<950 (I) <920 <950 <980 <980

4-Bromophenyl phenyl ether, ug/Kg <230 <240 <230 (I) <220 <230 <230 <230

4-Chloro-3- methylphenol, ug/Kg <270 <280 <270 <260 <270 <270 <270

4-Chloroaniline, ug/Kg <150 <160 <150 <150 <150 <160 <160

4-Chlorophenyl phenyl ether, ug/Kg <230 <240 <230 <220 <230 <230 <230

4-Methylphenol, ug/Kg <270 <280 <270 <260 <270 <270 <270

4-Nitroaniline, ug/Kg <610 <540 <610 <590 <610 <620 <620

4-Nitrophenol. ug/Kg <460 <480 <460 <440 <460 <470 <470

Acenaphthene, ug/Kg <190 <200 <190 <180 <190 <200 <200

Acenaphthylene, ug/Kg <190 <200 <190 <180 <190 <200 <200

Anthracene, ug/Kg <190 <200 <190 (I) <180 <190 <200 <200
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PESTICID. 6TORAGE FACIUTY /11 - 1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPLICATE

PARAMETER PSFSB03B PSFSB03C PSFSB04A PSFSB04B PSFSB05A PSFSBO5B PSFSB06A PSFSB06B

Sample Depth (4-4.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (3.5-4.5') (2-2.5') (4-4.5')

Date Collected 4-5-92 4-5-92 4-7-92 4-7-92 4-5-92 4-5-92 4-7-92 4-7-92

SEMI-VOLATILE ORGANICS:
1,2,4-Trichlorobenzene, ug/Kg <260 <260 <270 <270 <270 <260 <260 <240

1,2-Dichlorobenzene, ug/Kg <180 <180 <200 <200 <190 <180 < 180 <180

1.3-Dichlorobenzene, ug/Kg <260 <260 <270 <270 <270 <260 <260 <240

1,4-Dichlorobenzene. ug/Kg <220 <220 <230 <230 <230 <220 <220 <210

2,4.5-Trichlorophenol, uglKg <330 <330 <350 <350 <340 <330 <330 <320

2,4,6-Trichlorophenol, ug/Kg <300 330 <310 <310 <300 <300 <300 <280

204-Dichlorophenol, ug/Kg <220 2300 <230 <230 <230 <220 <220 <210

2,4-Dimethylphenol, ug/Kg <370 <370 <390 <390 <380 <370 <.370 <350

2,4-Dinitrophenol, uglXg <1600 <1600 <1700 <1700 <1600 <1600 <1600 <1500

2.4-Dinitrotoluene, ug/Kg <260 <260 <270 <270 <270 <260 <260 <240

2,6-Dinitrotoluene, ug/Kg <260 <260 <270 <270 <270 <260 <260 <240'. - '

2-Chloronaphthalene, ug/Kg <220 <220 <230 <230 <230 <220 <220 <210'

2-Chlorophenol, ug/Kg <150 <150 <160 <160 <150 <150 <150 <140

2-Methylnaphthalefle. ug/Kg <150 <150 <160 <160 <150 <150 <150 <140

2-Methylphenol, ug/Kg <150 <150 <160 <160 <150 <150 <150 <140

2-Nitroaniline, ug/Kg <180 <180 <200 <200 <190 <180 <180 <180

2-Nitrophenol, ug/Kg <370 <370 <390 <390 <380 <370 <370 <350

3.3'-Dichlorobenzidine, ug/Kg <740 <740 <780 <780 <760 <740 <740 <700

3-Nitroaniline. ug/Kg <480 <480 <510 <510 <490 <480 <480 <460

4,6-Dinitro-2-methylphenol, ug/Kg <920 <920 <980 <980 <950 <920 <920 <880

4-Bromophenyl phenyl ether, ug/Kg <220 <220 <230 <230 <230 <220 <220 <210

4-Chloro-3-methylphenol, ug/Kg <260 <260 <270 <270 <270 <260 <260 <240

4-Chloroanllle, ug/Kg <150 <150 <160 <160 <150 <150 <150 <140

4-Chlorophenyl phenyl ether, ug/Kg <220 <220 <230 <230 <230 <220 <220 <210

4-Methylphenol, ug/Kg <260 <260 <270 <270 <270 <260 <260 <240

4-Nitroaniline, ug/Kg <590 <590 <620 <620 <610 <590 <590 <560

4-Nitrophenol, uglKg <440 <440 <470 <470 <460 <440 <440 <420

Acenaphthene, ug/Kg <180 <180 <200 <200 <190 <180 <180 <180

Acenaphthylene. ug/Kg <180 <180 <200 <200 <190 <180 <180 <180

Anthracene. ugfKg <180 <180 <200 <200 <190 <180 <180 <180
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PESTICIDE STORAGE FACILITY / 11-1531

ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PARAMETER PSFSB7A PSFSB7B PSFSB8A PSFSB8B PSFSB9A PSFSB9B PSFSB1QA

Sample Depth (2.5-3') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (4-4.5') (1.5-2.5')

Date Collected 4-7-92 4-7-92 4-7-92 4-7-92 4-7-92 4-7-92 4-4-92

SEMI-VOLATILE ORGANICS: <270 <260 <550
1,2,4-Trichlorobenzene, ug/Kg <20 <7 20 <270 <2790 <2180 <550

1,2-Dichlorobenzene, ug/Kg <200 <190 <210 <200 <190 <180 <390

1,3-Dichlorobenzene, ug/Kg <270 <270 <290 <270 <270 <260 <550

1,4-Dichlorobenzene, u ag<230 <230 <250 <230 <230 <220 <470

2.4,5-Trichlorophenol, ug/Kg <350 <340 <380 <350 <340 <330 <700

2.4,6-Tchlorophenol, ug/Kg <310 <300 <340 <310 <300 <300 <620

2,4-Dichlorophenol. ug/Kg <230 <230 <250 <230 <230 <220 <470

2,4-Dimethylphenol, ug/Kg <390 <380 <420 <390 <380 <370 <780

2,4-Dinitrophenol, ug/g <1700 <1600 <1800 <1700 <1600 <1600 <3400

2,4-Dinitrotoluene, ug/Kg <270 <270 <290 <270 <270 <260 <550

2,6-Dinitrotoluene, ug/Kg <270 <270 <290 <270 <270 <260 <550

2-Chloronaphthalene, ug/Kg <230 <230 <250 <230 <230 <220 <470

2-Chlorophenol, ug/Kg <160 <150 <170 <160 <150 <150 <310

2-Methyilnaphthalene. ugfKg <160 <150 <170 <160 <150 <150 <310

2-Methylphenol, ug/Kg <160 <150 <170 <160 <150 <150 <310

2-Nitroaniline. ug/Kg <200 <190 <210 <200 <190 <180 <390

2-Nirophol, ugfKg <390 <380 <420 <390 <380 <370 <780

3,3'-Dichlorobenzidine, ug/Kg <780 <760 (I) <840 (I) <780 <760 <740 <1600

3-Nitroaniline. ug/Kg <510 <490 <550 <510 <490 <480 <1000

4,6-Dinitro-2-methylphenol, ug/Kg <980 <950 <1000 <980 <950 <920 <2000

4-DBromophenyl phenyl ether. ugKg <230 <230 <250 <230 <230 <220 <470

4-Chloro-3-methylphenol, ug/Kg <270 <270 <290 <270 <270 <260 <550

4-Chloroaniline, ug/Kg <160 <150 <170 <160 <150 <150 <310

4-Chlorophenyl phenyl ether, ug/g <230 <230 <250 <230 <230 <220 <470

4-Mehylphenol, ugeKg <270 <270 <290 <270 <270 <260 <550

4-Nitroaniline, ug/Kg <620 <610 <670 <620 <610 <590 <1200

4-Nitrophenol, ug/Kg <470 <160 <500 <470 <460 <440 <940

Acenaphthene, uglKg <200 230 <210 <200 <190 <180 <390

Acenaphthylene, ug/Kg <200 <90 <210 <200 <190 <180 <390

Anthracene, ug/Kg <200 760 <210 <200 300 <180 <390
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PES11CIDt 6TORAGE FACILITY / 11-1531

ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE SAMPLE DUPUCATE

PARAMETER PSFSB108 PSFSB10C PSFSB11A PSFSB11B PSFSB12A PSFSB12B PSFSB13A PSFSB13C

Sample Depth (3.5-4.5') (3.5-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (1.5-2.5')

Date Collected 4-4-92 4-4-92 4-7-92 4-7-92 4-8-92 4-8-92 4-6-92. 4-6-92

SEMI -VOLATILE ORGANICS:
1,2,4-Trichlorobenzene, ug/Kg <290 <290 <260 <260 <270 <270 <300 <290

1,2-Dichlorobenzene, ug/Kg <210 <200 <180 <180 <200 <190 <220 <210

1.3-Dichlorobenzene, ug/Kg <290 <290 <260 <260 <270 <270 <300 <290

1.4-Dichlorobenzene, ug/Kg <250 <250 <220 <220 <230 <230 <260 <250

2.4,5-Trchlorophenol. ug/Kg <380 <270 <330 <330 <350 <340 <390 <380

2,4.6-Trichlorophenol, uglKg <340 <330 <300 <300 <310 <300 <340 <340

2,4-Dichlorophenot, ug/Kg <250 <250 <220 <220 <230 <230 <260 <250

2.4-Dimethylphenol. ug/Kg <420 <410 <370 <370 <390 <380 <430 <420

2,4-Dinitrophenol, ug/Kg <1800 <1800 <1600 <1600 <1700 <1600 <1800 <1800

2,4-Dinitrotoluene, ug/Kg <290 <290 <260 <260 <270 <270 <300 <290

2.6-Dinitrotoluene, ug/Kg <290 <290 <260 <260 <270 <270 <300 <290

2-Chloronaphthalene, ug/Kg <250 <250 <220 <220 <230 <230 <260 <250

2-Chlorophenol ug/Kg <170 <160 <150 <150 <160 <150 <170 -<170

2-Methylnaphthene, ugJlg170 200 <150 <150 <160 <150 <170 <170

2-Methylphenol, ug/Kg <170 <160 <150 <150 <160 <150 <170 <170

2-Nitroaniline, ug/Kg <210 <200 <180 <180 <200 <190 <220 <210

2-Nitrophenol. ug/Kg <420 <410 <370 <370 <390 <380 <430 <420

3,3' -Dichlorobenzidine, ug/Kg <840 <820 <740 <740 <780 <760 <860 <840

3-Nitroaniline, ug/Kg <550 <530 <480 <480 <210 <490 <560 <550

4.6-Dinitro-2-methylphenol, ug/Kg <1000 <1000 <920 <920 <980 <950 <1100 <1000

4-Bromophenyl phenyl ether. ug/Kg <250 <250 <220 <220 <230 <230 <260 <250

4-Chloro-3-methylphenol, ug/Kg <290 <290 <260 <260 <270 <270 <300 <290

4-Chloroanllne, ug/Kg <170 <160 <150 <150 <160 <150 <170 <170

4-Chlorophenyl phenyl ether, ug/Kg <250 <250 <220 <220 <230 <230 <260 <280

4-Methylphenol, ug/Kg <290 <290 <260 <260 <270 <270 <300 <290

4-Nitroaniline, ug/Kg <370 <660 <590 <590 <620 <610 <690 <670

4-Nitrophenol, ug/Kg <500 <490 <440 <440 <470 <460 <520 <500

Acenaphthene, ug/Kg <210 <200 <180 <180 <200 <190 <220 <210

Acenaphthyle ne, ug/Kg <210 <200 <180 <180 <200 <190 <220 <210

Anthracene, ug/Kg <210 <200 <180 <180 <200 250 <220 <210
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PESTiCIuE STORAGE FACIUTY /11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PARAMETER PSFSB13B PSFSB14A PSFSB14B PSFSB15A PSFSB15B PSFSB16A PSFSB16B
Sample Depth (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (3.5-4.5')
Date Collected 4-6-92 4-4-92 4-4-92 4-4-92 4-4-92 4-4-92 4-4-92

SEMI-VOLATILE ORGANICS:
1,2,4-Trichlorobenzene, ug/Kg <330 <320 <290 <260 <270 <260 <280

1,2-Dichlorobenzene, ug/Kg <240 <230 <200 <180 <200 <180 <200

1,3-Dichlorobenzene, ug/Kg <330 <320 <290 <260 <270 <260 <280
1.4-Dichlorobenzene, ug/Kg <280 <280 <250 <220 <230 <220 <240

2.4.5-Trichlorophenol. ug/Kg <420 <410 <370 <330 <350 <330 <360
2,4,6-Trichlorophenol. ug/Kg <380 <370 <330 <300 <310 <300 <320
2.4-Dichlorophenol, ug/Kg <280 <280 <250 <220 <230 <220 <240

2,4-Dimethylphenol, ug/Kg <470 <460 <410 <370 <390 <370 <400

2,4-Dinitrophenol, ug/Kg <2000 <2000 <1800 <1600 <1700 <1600 <1700

2,4-Dinitrotoluene, ug/Kg <330 <320 <290 <260 <270 <260 <280

2,6-Dinitrotoluene, ug/Kg <330 <320 <290 <260 <270 <260 <280

2-Chloronaphthalene, ug/Kg. <280 <280 <250 <220 <230 <220 <240

2-Chlorophenol, ug/Kg <190 <180 <160 <150 <160 <150 <160

2-Methylnaphthalene. ug/Kg <190 <180 <160 <150 <160 <150 <160

2-Methylphenol. ugKg <190 <180 <160 <150 <160 <150 <160

2-Nitroaniline. ug/Kg <240 <230 <200 <180 <200 <180 <200
2-Nitrophenol, ug/Kg <470 <460 <410 <370 <390 <370 <400
3,3'-Dichlorobenzidine, ug/Kg <940 <920 <820 <740 <780 <740 <800 (I)
3-Nitroaniline, uglKg <610 ,<600 <530 <480 <510 <480 <520
4,6-Dinitro-2-mthylphenol, ug/Kg <1200 <1200 <1000 <920 <980 <920 <1000
4-Bromophenyl phenyl ether, ug/Kg <280 <280 <250 <220 <230 <220 <240
4-Chloro-3-methylphenol, ug/Kg <330 <320 <290 <260 <270 <260 <280
4-Chloroanlline, ug/Kg <190 <180 <160 <150 <160 <150 <160
4-Chlorophenyl phenyl ether, ug/Kg <280 <280 <250 <220 <230 <220 <240
4-Methylphenol, ug/Kg <330 <320 <290 <260 <270 <260 <280
4-Nitroaniline, ug/Kg <750 <740 <660 <590 <620 <590 <640
4-Nitrophenol, ug/Kg <560 <550 <490 <440 <470 <440 <480
Acenaphthene, ug/Kg <240 <230 <200 <180 <200 <180 <200
Acenaphthylene, ug/Kg <240 <230 <200 <180 <200 <180 <200
Anthracene, ug/Kg <240 410 <200 <180 <200 <180 <200
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PESTICIL,_ .TORAGE FACILITY/ 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE
PARAMETER PSFSB17A PSFSB17C PSFSB17B PSFSB18A PSFSB18B PSFSB19A PSFSB19B PSFSB20A PSFSB20B

Sample Depth (1.5-2.5') (1.5-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5')

Date Collected 4-6-92 4-6-92 4-6-92 4-5-92 4-5-92 4-4-92 4-4-92 4-8-92 4-8-92

SEMI_-VOLATILE ORGANICS:
1,2,4-Trchlorobenzene, ug/Kg <280 <270 <260 <280 <270 <280 <270 <270 <270

1.2-Dichlorobenzene, ug/Kg <200 <200 <180 <200 <200 <200 <200 <200 <200

1,3-Dichlorobenzene. ug/Kg <280 <270 <260 <280 <270 <280 <270 <270 <270

1,4-Dichlorobenzene. ug/Kg <240 <230 <220 <240 <230 <240 <230 <230 <230

2.4.5-Trichloropheniol, ug/Kg <360 <350 <330 <360 <350 <360 <350 <350 <350

2,4.6-Trichlorophelol. ug/Kg <320 <310 <300 <320 <310 <320 <310 <310 <310

2.4-Dichlorophenol. ug/Kg <240 <230 <220 <240 <230 <240 <230 <230 <230

2.4-Dimethylphenol. ug/Kg <400 <390 <370 <400 <390 <400 <390 <390 <390

2,4-Dinitrophenol. ug/Kg <1700 <1700 <1600 <1700 <1700 <1700 <1700 <1700 <1700

2,4-Dinitrotoluene, uglKg <280 <270 <260 <280 <270 <280 <270 <270 <270

2,6-Dinitrotoluene, ug/Kg <280 <270 <260 <280 <270 <280 <270 <270 <270 -,:

2-Chloronaphthalene, ug/Kg <240 <230 <220 <240 <230 <240 <230 <230 <230

2-Chlorophenol, ug/Kg <160 <160 <150 <160 <160 <160 <160 <160 <160

2-Methylnaphthalene. ug/Kg <160 <160 <150 <160 <160 <160 <160 <160 <160

2-Methylphenol, ug/Kg <160 <160 <150 <160 <160 <160 <160 <160 <160

2-Nitroaniline, ug/Kg <200 <200 <180 <200 <200 <200 <200 <200 <200

2-Nitrophenol, ug/Kg <400 <390 <370 <400 <390 <400 <390 <390 <390

3,3'-Dichlorobenzldine, ug/Kg <800 <780 <740 <800 <780 <800 <780 <780 <780

3-Nitroanlllne. ug/Kg <520 <510 <480 <520 <510 <520 <510 <510 <510

4.6-Dinitro-2-methylphenol. ug/Kg <1000 <980 <920 <1000 <980 <1000 <980 <980 <980

4-Bromophenyl phenyl ether, ug/Kg <240 <230 <220 <240 <230 <240 <230 <230 <230

4-Chloro-3-methylphenol. ug/Kg <280 <270 <260 <280 <270 <280 <270 <270 <270

4-Chloroaniline, ug/Kg <160 <160 <150 <160 <160 <160 <160 <160 <160

4-Chlorophenyl phenyl ether, ug/Kg <240 <230 <220 <240 <230 <240 <230 <230 <230

4-Methylphenol, ug/Kg <280 <270 <260 <280 <270 <280 <270 <270 <270

4-Nitroaniline, uglKg <640 <620 <590 <640 <620 <640 <620 <620 <620

4-Nitrophenol, ug/Kg <480 <470 <440 <480 <470 <480 <470 <470 <470

Acenaphthene, ug/Kg <200 <200 <180 <200 <200 <200 <200 <200 <200

Acenaphthylene. ug/Kg <200 <200 <180 <200 <200 <200 <200 <200 <200

Anthracene, ug/Kg <200 <200 <180 <200 <200 <200 <200 <200 <200
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PESTICIDE STORAGE FACIUTY/ 11-1531

ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PILOT HOLE

PARAMETER PSF92SBO1A PSF92SBO1B PSFSBO1A PSFSB01B PSFSB02A PSFSB02B PSFSB03A

Sample Depth (5') (38') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5')

Date Collected 1-24-92 1-24-92 4-8-92 4-8-92 4-7-92 4-7-92 4-5-92

SEMI -VOLATILE ORGANICS (CONTD):1
Benzo[a]anthracene, ug/Kg <110 <120 <110 () <110 <110 () <120(1) <120

Benzo[a]pyrene, ug/Kg <270 <280 <270 <260 <270 (I) <270 (I) <270

Benzo[b]fluoranthene, ug/Kg <380 <400 <380 <370 <380 (I) <390 (I) <390

Benzo[ghi]perylene, ug/Kg <380 <400 <380 <370 <380 (I) <390 (I) <390

Benzo[k]fluoranthene, ug/Kg <380 <400 <380 <370 <380 (I) <390 (I) <390

Benzoic acid, ug/Kg <1000 <1100 <1000 <1000 <1000 <1000 <1100

Benzyl alcohol, uglKg <230 <240 <230 <220 <230 <230 <230

Butyl benzyl phthalate, ug/Kg <380 <400 <380 (I) <370 <380 (I) <390 (I) <390

Chrysene h ug/Kg <110 <120 <110 () <110 <110 () <120 (1) <120

Di-n-butylphthalate, ug/Kg <380 <400 <380 (I) <370 <380 <390 <390

Di-n-octylphthalate, ug/Kg <380 <400 <380 <370 <380 (I) <390 (I) <390

Dibenz[ah]anthracene, ug/Kg <380 <400 <380 <370 <380 (I) <390 (I) <390

Dibenzofuran, ug/Kg <110 <120 <110 <110 <110 <120 <120

Diethylphthalate, ug/Kg <380 <400 <380 <370 <380 <390 <390

Dimethylphthalate, ug/Kg <380 <400 <380 <370 <380 <390 <390

Fluoranthene, ug/Kg <150 <160 < 150 (1) <150 <150 <160 <160

Fluorene, ug/Kg <270 <280 <270 <260 <270 <270 <270

Hexachlorobenzene, ug/Kg <230 <240 <230 (1) <220 <230 <230 <230

Hexachlorobutadiene, ug/Kg <230 <240 <230 <220 <230 <230 <230

Hexachlorocyclopentadiene. ug/Kg <380 <400 <380 <370 <380 <390 <390

Hexachloroethane, ug/Kg <270 <280 <270 <260 <270 <270 <270

lndeno(1,2,3-cd]pyrene. ug/Kg <380 <400 <380 <370 <380 (1) <390 (I) <390

Isophorone, ug/Kg <270 <280 <270 <260 <270 <270 <270

N-Nitrosodi-n-propylamine, ug/Kg <230 <240 <230 <220 <230 <230 <230

N-Nitrosodiphenylamine, ug/Kg <190 <200 <190 (I) <180 <190 <200 <200

Naphthalene, ug/Kg <110 <120 <110 <110 <110 <120 <120

Nitrobenzene, ug/Kg <380 <400 <380 <370 <380 <390 <390

Pertachlorophenol, ug/Kg <610 <640 <610 (I) <290 <610 <620 <620

I - Low internal standard response. Result is an estimated quantitation.
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PESTICIDE STORAGE FACIUTY / 11-1531

ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE

PARAMETER PSFSB03B PSFSB03C PSFSBO4A PSFSBO4B PSFSB05A PSFSB05B PSFSB06A PSFSB06B

Sample Depth (4-4.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (3.5-4.5') (2-2.5') (4-4.5')

Date Collected 4-5-92 4-5-92 4-7-92 4-7-92 4-5-92 4-5-92 4-7-92 4-7-92

SEMI-VOLATILE ORGANICS,(CONT'D):
Benzo[a]anthracene, ug/Kg <110 <110 <120 <120 <110 <110 <110 <100

Benzo[a]pyrene. ug/Kg <260 <260 <270 <270 <270 <260 <260 <240

Benzo[b]fluoranthene, ug/Kg <370 <370 <390 <390 <380 <370 <370 <350

Benzo[ghi]perylene. ug/Kg <370 <370 <390 <390 <380 <370 <370 <340

Benzo[k]fluoranthene. ug/Kg <370 <370 <390 <390 <380 <370 <370 <350

Benzoic acid, ug/Kg <1000 <1000 <1000 <1000 <1000 <1000 <1000 <940

Benzyl alcohol, ug/Kg <220 <220 <230 <230 <230 <220 <220 <210

Butyl benzyl phthalate, ug/Kg <370 <370 <390 <390 <380 <370 <370 <350

Chrysene, ug/Kg <110 <110 <120 <120 <110 <110 <110 <100

Di-n-butylphthalate, ug/Kg <370 <370 <390 <390 <380 <370 <370 <350

Di-n-octylphthalate, ug/Kg <370 <370 <390 <390 <380 <370 <370 <350

Dibenz[a,h]anthracene, ug/Kg <370 <370 <390 <390 <380 <370 <370 <350

Dibenzofuran, ug/Kg <110 <110 <120 <120 <110 <110 <110 <100

Diethylphthalate, ug/Kg <370 <370 <390 <390 <380 <370 <370 <350

Dimethylphthalate. ug/Kg <370 <370 <390 <390 <380 <370 <370 .<350

Fluoranthene, ug/Kg <150 <150 <160 <160 <150 <150 <150 <140

Fluorene, ug/Kg <260 <260 <270 <270 <270 <260 <260 <240

Hexachlorobenzene, ug/Kg <220 <220 <230 <230 <230 <220 <220 <210

Hexachlorobutadiene. ug/Kg <220 <220 <230 <230 <230 <220 <220 <210

Hexachlorocyclopentadiene, ug/Kg <370 <370 <390 <390 <380 <370 <370 <350

Hexachloroethane, ug/Kg <260 <260 <270 <270 <270 <260 <260 <240

Indeno[1,2,3-cd]pyrene, uglKg <370 <370 <390 <390 <380 <370 <370 <350

Isophorone, ug/Kg <260 <260 <270 <270 <270 <260 <260 <245

N-Nitrosodi-n-propylamine, ug/Kg <220 <220 <230 <230 <230 <220 <220 <210

N-Nitrosodiphenylamine, ugfKg <180 <180 <200 <200 <190 <180 <180 <180

Naphthalene, ug/Kg <110 <110 <120 <120 <110 <110 <110 <100

Nitrobenzene, ug/Kg <370 <370 <390 <390 <380 <370 <370 <350

Pentachlorophenol, ug/Kg <590 <590 <620 <620 <610 <590 <590 <560
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PESTICIDE STORAGE FACIUTY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PARAMETER PSFSB7A PSFSB7B PSFSB8A PSFSB8B PSFSB9A PSFSB9B PSFSB10A

Sample Depth (2.5-3') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (4-4.5') (1.5-2.5')

Date Collected 4-7-92 4-7-92 4-7-92 4-7-92 4-7-92 4-7-92 4-4-92

SEMIVQLATILE ORGANICS . ). 300) 2

Benzo[a]anthracene, ug/Kg 390 1800(I) <130 (1) <120 570 180 620

Benzo[a]pyrene, ug/Kg 300 (I) 1200 (I) <290 (I) <270 340 <260 <550

Benzo[b]fluoranthene. ug/Kg <390 (I) 1400 (I) <420 (I) <390 380 <370 <780

Benzotghi]perylene, ug/Kg <390 (I) <380 (I) <420 (I) <390 <380 <370 <780

Benzo[k]fluoranthene. ugfKg <390 (I) 950 (I) <420 (I) <390 <380 <370 <780

Benzoic acid, ug/Kg <1000 <1000 <1100 <1000 <1000 <1000 <2100

Benzyl alcohol, ug/Kg <230 <230 <250 <230 <230 <220 <470

Butyl benzyl phthalate, ug/Kg <390 <380 (I) <420 (I) <390 <380 <370 <780

Chrysene, ug/Kg 430 1700(l) <130 () <120 420 110 620

Di-n-butylphthalate, uglKg <390 <380 <420 <390 <380 <370 <780

Di-n-octylphthalate. ug/Kg <390 (I) <380 (I) <420 (I) <390 <380 <370 <780

Dibenz[a~h]anthracene, ug/Kg <390 (I) <380 (I) <420 (I) <390 <380 <370 <780

Dibenzofuran, ug/Kg <120 <110 <130 <120 <110 <110 <230

Diethylphthalate. ug/Kg <390 <380 <420 <390 <380 <370 <780

Dimethylphthalate. ug/Kg <390 <380 <420 <390 <380 <370 <780

Fluoranthene, ug/Kg 740 3400 <170 <160 990 180 1200

Fluorene, ug/Kg <270 270 <290 <270 <270 <260 <550

Hexachlorobenzene, ug/Kg <230 <230 <250 <230 <230 <220 <470

Hexachlorobutadiene, ug/Kg <230 <230 <250 <230 <230 <220 <470

Hexachlorocyclopentadiene, ug/Kg <390 <380 <420 <390 <380 <370 <780

Hexachloroethane, ug/Kg <270 <270 <290 <270 <270 <260 <550

Indeno[1,2,3-od]pyrene, ug/Kg <390 (I) <380 (I) <420 (I) <390 <380 <370 <780

lsophorone, ug]Kg <270 <270 <290 <270 <270 <260 <550

N-Nitrosodi-n-propylamine, uglKg <230 <230 <250 <230 <230 <220 <470

N-Nitrosodiphenylamine, ug/Kg <200 <190 <210 <200 <190 <180 <390

Naphthalene, ug/Kg <120 <110 <130 <120 <110 <110 <230

Nitrobenzene, ug/Kg <390 <380 <420 <390 <380 <370 <780

Pertachlorophenol, ugfg <620 <610 <670 <620 <610 <590 <1200

I - Low internal standard response. Result is an estimated quantitation.
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PESTICQ,. STORAGE FACILITY / 11 -1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE SAMPLE DUPUCATE

PARAMETER PSFSB10B PSFSB10C PSFSB11A PSFSB11B PSFSB12A PSFSB12B PSFSB13A PSFSB13C

Sample Depth (3.5-4.5') (3.5-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (1.5-2.5')

Date Collected 4-4-92 4-4-92 4-7-92 4-7-92 4-8-92 4-8-92 4-6-92 4-6-92

SEMI-VOLATILE ORGANICS _(CONT'D_

n hracene, ug/Kg 500 290 <110 110 430 950 (12) <130 170

Benzo[a]pyrene, ug/Kg 550 (I) <290 <260 <260 270 (I) 680 (I) <300 <290

Benzo[b]fluoranthene, ug/Kg 460 (I) <410 <370 <370 <390 (I) 840 (I) <430 <420

Benzo[ghilperylene. ug/Kg <420 (I) <410 <370 <370 <390 (I) <380 (IR) <430 <420

Benzo[k]fluomnthene, ug/Kg 460 (I) <410 <370 <370 <390 (I) 680 (I) <430 <420

Benzoic acid, ug/Kg <1100 <1100 <1000 <1000 <1000 <1000 <1200 <1100

Benzyl alcohol, uglKg <250 <250 <220 <220 <230 <230 <260 <250

Butyl benzyl phthalate, ug/Kg <420 <410 <370 <370 <390 <380 (I) <430 <420

Chrysene. ug/Kg 500 330 <110 110 740 1200(12) 130 210

Di-n-butylphthaate, ug/Kg <420 <410 <370 <370 <390 <380 <430 <420

Di-n-octylphthalate, ug/Kg <420 (I) <410 <370 <370 <390 (I) <380 (IR) <430 <420

Dibenz[a,h]anthracene, ug/Kg <420 (I) <410 <370 <370 <390 (I) <380 (IR) <430 <420

Dibenzofuran, ug/Kg <130 <120 <110 <110 <120 <110 <130 130

Diethylphthalate, ug/Kg <420 <410 <370 <370 700 <380 <430 <420

Dimethylphthalate, ug/Kg <420 <410 <370 <370 <390 <380 <430 <420

Fluoranthene, ug/Kg 500 330 <150 180 430 1100 <170 250

Fluorene, ug/Kg <290 <290 <260 <260 <270 <270 <300 <290

Hexachlorobenzene. ug/Kg <250 <250 <220 <220 <230 <230 <260 <250

Hexachlorobutadiene, ug/Kg <250 <250 <220 <220 <230 <230 <260 <250

Hexachlorocyclopentadiene. ug/Kg <420 <410 <370 <370 <390 <380 <430 <420

Hexachloroethane. ug/Kg <290 <290 <260 <260 <270 <270 <300 <290

Indeno[1.2.3-cd]pyrene, ug/Kg <420 (I) <410 <370 <370 <390 (I) <380 (IR) <430 <420

Isophorone. ug/Kg <290 <290 <260 <260 <270 <270 <300 <290

N-Nitrosodi-n-propylamine. ug/Kg <250 <250 <220 <220 <230 <230 <260 <250

N-Nitrosodiphenylamine, ug/Kg <210 <200 <180 <180 <200 <190 <220 <210

Naphthalene, ug/Kg <130 <120 <110 <110 <120 <110 <130 <130

Nitrobenzene, ug/Kg <420 <410 <370 <370 <390 <380 <430 <420

Pentachlorophenol, ug/Kg <370 <660 <590 <590 <620 <610 <690 <670

1 - Low internal standard response. Result is an estimated quantitation.
12 - Low Internal standard response and high surrogate recovery. Result is biased high.
IA - The Internal standard response is less than 10% of the internal standard area. Result is rejected.
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PESTICIDE STORAGE FACILITY / 11 - 1531

ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PARAMETER PSFSB13B PSFSB14A PSFSB14B PSFSB15A PSFSB15B PSFSB16A PSFSB16B

Sample Depth (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (3.5-4.5')

Date Collected 4-6-92 4-4-92 4-4-92 4-4-92 4-4-92 4-4-92 4-4-92

S - LATILE ORGANICS (CONTD):<120 <11 <120(I)

Benzo[a]anthracene, ug/Kg <140 1700 330 <110 <20 <60 ) <20 (1)

Benzo[a]pyrene. ug/Kg <330 1300 (I) <290 <260 <270 <260 (I) <280 (I)

Benzolb]fluoranthene. ug/Kg <470 110 (I) <410 <370 <390 <370 (I) <400 (I)

Benzo(ghi]perylene, ugKg <470 <460 (1) <410 <370 <390 <370 (1) <400 (1)

Benzo[k]fluoranthene, ug/Kg <470 1200 (I) <410 <370 <390 <370 (I) <400 (I)

Benzoic acid, ug/Kg <1300 <1200 <1100 <1000 <1000 <1000 <1100

Benzyl alcohol, ug/Kg <280 <280 <250 <220 <230 <220 <240

Butyl benzyl phthalate. ug/Kg <470 <460 <410 <370 <390 <370 <400 (1)

Chrysene, ug/Kg < 140 1600 290 <110 <120 <110 < 120 (1)

DI-n-butylphthalate, ug/Kg <470 <460 <410 <370 <390 <370 <400

Di-n-octylphthalate, ug/Kg <470 <460 (I) <410 <370 <390 <370 (I) <400 (1)

Dibenz[a.hlanthracene, ug/Kg <470 <460 (I) <410 <370 <390 <370 (1) <400 (I)

Dibenzofu hrn, ug/Kg < 140 <140 <120 <110 <120 <110 <120

Diethylphthalate, ug/Kg <470 <460 <410 <370 <390 <370 <400

Dimethylphthalate, ug/Kg <470 <460 <410 <370 <390 <370 <400

Fluoranthene, ug/Kg < 190 2700 530 <150 <160 <150 <160

Fluorene ug/Kg <330 <320 <290 <260 <270 <260 <280

Hexachlorobenzene, uglKg <280 <280 <250 <220 <230 <220 <240

Hexachlorobutadiene, ug/Kg <280 <280 <250 <220 <230 <220 <240

Hexachlorocyclopentadiene, ug/Kg <470 <460 <410 <370 <390 <370 <400

Hexachloroethane, ug/Kg <330 <320 <290 <260 <270 <260 <280

Indenoe1h2,3-cd]pyrene, ugKg <470 <460 (I) <410 <370 <390 <370 (I) <400 (I)

Isophorone, ug/Kg <330 <320 <290 <260 <270 <260 <280

N-Nitrosodi-n-propylamine, ug/Kg <280 <280 <250 <220 <230 <220 <240

N-Nitrosodiphenylamine, ug/Kg <240 <230 <200 <180 <200 <180 <200

Naphthalene. ug/Kg <140 <140 <120 <110 <120 <110 <120

Nitrobenzene, ug/Kg <470 <460 <410 <370 <390 <370 <400

Pertachlorophenol, uglKg <750 <740 <660 <590 <620 <590 <640

I - Low internal standard response. Result is an estimated quantitation.
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PESTICIDE STORAGE FACIUTY /11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE

PARAMETER PSFSB17A PSFSB17C PSFSB17B PSFSB18A PSFSB18B PSFSB19A PSFSB19B PSFSB20A PSFSB20B

Sample Depth (1.5-2.5') (1.5-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5')

Date Collected 4-6-92 4-6-92 4-6-92 4-5-92 4-5-92 4-4-92 4-4-92 4-8-92 4-8-92

SEMI-VOLATILE ORGANICS (CONT'D):
Benzo[a]anthracene, ugfKg 200 230 <110 160 <120 <120 <120 160 160

Benzora]pyrene, ug/Kg <280 (1) <270 <260 <280 <270 <280 <270 <270 <270

Benzo[b]fluoranthene, ug/Kg <400 (I) <390 <370 <400 <390 <400 <390 <390 <390

Benzo[ghi]perylene, ug/Kg <400 (I) <390 <370 <400 <390 <400 <390 <390 <390

Benzo[k]fluoranthene, ug/Kg <400 (I) <390 <370 <400 <390 <400 <390 <390 <390

Benzoic acid, ug/Kg <1100 <1100 <1000 <1100 <1000 <1100 <1000 <1000 <1000

Benzyl alcohol, ug/Kg <240 <230 <220 <240 <230 <240 <230 <230 <230

Butyl benzyl phthalate, ug/Kg <400 <390 <370 <400 <390 <400 <390 <390 <390

Chrysene. ug/Kg 200 230 <110 160 <120 120 <120 200 200

Di-n-btylphthalate. ug/Kg <400 <390 <370 <400 <390 <400 <390 <390 <390

Di-n-octylphthalate, ug/Kg <400 (I) <390 <370 <400 <390 <400 <390 <390 <390

Dibenzfa.h]anthracene. ug/Kg <400 (1) <390 <370 <400 <390 <400 <390 <390 <390

Dibenzofuran, ug/Kg <120 <120 <110 <120 <120 <120 <120 <120 <120

Diethylphthalate, ug/Kg <400 <390 <370 <400 <390 <400 <390 510 430

Dimethylphthalate. ug/Kg <400 <390 <370 <400 <390 <400 <390 <390 <390

Fluoranthene. ug/Kg 280 310 <150 160 <160 200 <160 310 310

Fluorene, ug/Kg <280 <270 <260 <280 <270 <280 <270 <270 <270

Hexachlorobenzene. ug/Kg <240 <230 <220 <240 <230 <240 <230 <230 <230

Hexachlorobutadlene, ug/Kg <240 <230 <220 <240 <230 <240 <230 <230 <230

Hexachlorocyclopentadiene. ug/Kg <400 <390 <370 <400 <390 <400 <390 <390 <390

Hexachloroethane, ug/Kg <280 <270 <260 <280 <270 <280 <270 <270 <270

Indeno[l.2,3-odlpyrene, ug/Kg <400 (I) <390 <370 <400 <390 <400 <390 <390 <390

Isophorone, ug/Kg <280 <270 <260 <280 <270 <280 <270 <270 <270

N-Nitrosodi-n-propylamine. ug/Kg <240 <230 <220 <240 <230 <240 <230 <230 <230

N-Nitrosodiphenylamine, ug/Kg <200 <200 <180 <200 <200 <200 <200 <200 <200

Naphthalene. ug/Kg <120 <120 <110 <120 <120 <120 <120 <120 <120

Nitrobenzene, ug/Kg <400 <390 <370 <400 <390 <400 <390 <390 <390

Pertachlorophenol, uglKg <640 <620 <590 <640 <620 <640 <620 <320 <620

I - Low internal standard response. Result is an estimated quantitation.
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PESTICIDE STORAGE FACILITY / 11 -1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PILOT HOLE

PARAMETER PSF92SBO1A PSF92SBOlB PSFSB01A PSFSB01B PSFSB02A PSFSB02B PSFSB03A

Sample Depth (5') (38') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5')

Date Collected 1-24-92 1-24-92 4-8-92 4-8-92 4-7-92 4-7-92 4-5-92

SEMI-VOLATILEOANIC (CON'D)-.
Phenanthrene, ug/Kg <150 <160 < 150 (I) <150 <150 <160 <160

Phenol. ug/Kg <190 <200 <190 <180 <190 <200 <200

Pyrene. ug/Kg <110 <120 <110 () <110 <110() <120(1) <120

bis(2-Chloroethoxy)methane, ug/Kg <230 <240 <230 <220 <230 <230 <230

bis(2-Chloroethyl)ether. ug/Kg <230 <240 <230 <220 <230 <230 <230

bis(2-Chloroisopropyl)ether, ug/Kg <190 <200 <190 <180 <190 <200 <200

bis(2-Ethylhexyl)phthalate, ug/Kg <380 <400 <380 (I) 890 <380 (I) <390 (I) <390

TOTAL MERCURY:
Mercury, mg/kg <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1

VOLTILEORGANICS5.
1.1,1 -Trichloroethane, ug/Kg <5.6 <6.0 <5.7 <5.5 <6.0 <5.5 <5.8

1,1,2,2-Tetrachloroethane. ug/Kg <5.6 <6.0 <5.7 <5.5 <6.0 <5.5 <5.8

1.1.2-Trichloroethane. ug/Kg <5.6 <6.0 <5.7 <5.5 <6.0 <5.5 <5.8

1.1 -Dichloroethane, ug/Kg <5.6 <6.0 <5.7 <5.5 <6.0 <5.5 <5.8

1,1-Dichloroethene, ug/Kg <3.3 <3.6 <3.4 <3.3 <3.6 <3.3 <3.4

1.2-Dichloroethane. ug/Kg <5.6 <6.0 <5.7 <5.5 <6.0 <5.5 <5.8

1,2-Dichloroethene (total), ug/Kg <5.6 <6.0 <5.7 <5.5 <6.0 <5.5 <5.8

1.2-Dichloropropane, ug/Kg <3.3 <3.6 <3.4 <3.3 <3.6 <3.3 <3.4

2-Butanone. ug/Kg <110 <120 <110 <110 <120 <110 <120

2-Hexanone, ug/Kg <11 <12 <11 <11 <12 <11 <12

4-Methyl-2-fpentanone, ugtKg <11 <12 <11 <11 <12 <11 <12

Acetone, ug/Kg <110 <120 <110 <110 <120 <110 <120

Benzene, ug/Kg <3.3 <3.6 <3.4 <3.3 <3.6 <3.3 <3.4

Bromodichloromethane, ug/Kg <5.6 <6.0 <5.7 <5.5 <6.0 <5.5 <5.8

Bromoform, ug/Kg <5.6 <6.0 <5.7 <5.5 <6.0 <5.5 <5.8

Bromomethane. ug/Kg <11 <12 <11 <11 <12 <11 <12

Carbon disulfide, ug/Kg <3.3 <3.6 <3.4 <3.3 <3.6 <3.3 <3.4

I - Low internal standard response. Result is an estimated quantitation.
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PESTICIDE STORAGE FACIUTY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE

PARAMETER PSFSB03B PSFSB03C PSFSB04A PSFSB04B PSFSB05A PSFSB05B PSFSB06A PSFSBO6B

Sample Depth (4-4.5') (4-4.5'), (2-2.5') (4-4.5') (2-2.5') (3.5-4.5') (2-2.5') (4-4.5')

Date Collected 4-5-92 4-5-92 4-7-92 4-7-92 4-5-92 4-5-92 4-7-92 4-7-92

SEMI-VOLATILE ORGANICS (CONT'D):
Phenanthrene, ug/Kg <150 <150 <160 <160 <150 <150 <150 <140

Phenol, ug/Kg <180 <180 <200 <200 <190 <180 <180 <180

Pyrene. ug/Kg <110 <110 <120 <120 <110 <110 <110 <100

bis(2-Chloroethoxy)methane. ug/Kg <220 <220 <230 <230 <230 <220 <220 <210

bis(2-Chloroethyl)ether, ug/Kg <220 <220 <230 <230 <230 <220 <220 <210

bis(2-Chloroisopropyl)ether, ug/Kg <180 <180 <200 <200 <190 <180 <180 <180

bis(2-EthyIhexy)phthaIate, ug/Kg 920 1000 <390 <390 <380 <370 <370 1200

TOTAL MERCURY:
Mercury. mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

VOLATILE ORGANICS:
1,1,1 -Trichloroethane. ug/Kg <5.6 <5.5 <5.8 <5.8 <5.8 <5.5 <5.4 <5.3

1,1,2,2-Tetrachloroethane, ug/Kg <5.6 <5.5 <5.8 <5.8 <5.8 <5.5 <5.4 <5.3

1.1,2-Trichloroethane. ug/Kg <5.6 <5.5 <5.8 <5.8 <5.8 <5.5 <5.4 <5.3

1,1 -Dichloroethane, ug/Kg <5.6 <5.5 <5.8 <5.8 <5.8 <5.5 <5.4 <5.3

1.1 -Dichloroethene. ug/Kg <3.4 <3.3 <3.5 <3.5 <3.5 <3.3 <3.3 <3.2

1.2-Dichloroethane. ug/Kg <5.6 <5.5 <5.8 <5.8 <5.8 <5.5 <5.4 <5.3

1.2-Dichloroethene (total), ug/Kg <5.6 <5.5 <5.8 <5.8 <5.8 <5.5 <5.4 <5.3

1,2-Dichloropropane, ug/Kg <3.4 <3.3 <3.5 <3.5 <3.5 <3.3 <3.3 <3.2

2-Butanone, uglKg <110 <110 <120 <120 <120 <110 <110 <110

2-Hexanone, ug/Kg <11 <11 <12 <12 <12 <11 <11 <11

4-Methyl-2-pentanone. ugKg <11 <11 <12 <12 <12 <11 <11 <11

Acetone. ug/Kg <110 <110 <120 <120 <120 <110 <110 <110

Benzene. ug/Kg <3.4 <3.3 <3.5 <3.5 <3.5 <3.3 <3.3 <3.2

Bromodichlorornethane. ug/Kg <5.6 <5.5 <5.8 <5.8 <5.8 <5.5 <5.4 <5.3

Bromoform, ug/Kg <5.6 <5.5 <5.8 <5.8 <5.8 <5.5 <5.4 <5.3

Bromomethane, ug/Kg <11 <11 <12 <12 <12 <11 <11 <11

Carbon disulfide, ug/Kg <3.4 <3.3 <3.5 <3.5 <3.5 <3.3 <3.3 <3.2
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PESTICIDE STORAGE FACILITY / 11 - 1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PARAMETER PSFSB7A PSFSB7B PSFSB8A PSFSB8B PSFSB9A PSFSB9B PSFSB10A

Sample Depth (2.5-3') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (4-4.5') (1.5-2.5')

Date Collected 4-7-92 4-7-92 4-7-92 4-7-92 4-7-92 4-7-92 4-4-92

SEMI -VOLATILE ORGANICS (CONT'D):
Phenanthrene, ug/Kg 370 2700 <170 <160 990 150 940

Phenol, ug/Kg <200 <190 <210 <200 <190 <180 <390

Pyrene, ug/Kg 860 4100(l) 170 (12) <120 870 180 1400

bis(2-Chloroethoxy)methane, uglKg <230 <230 <250 <230 <230 <220 <470

bis(2-Chloroethyl)ether, ugAKg <230 <230 <250 <230 <230 <220 <470

bis(2-Chloroisopropyl)ether ug/Kg <200 <190 <210 <200 <190 <180 <390

bis(2-Ethylhexyl)phthalate, ug/Kg <390 <380 (I) <420 (1) <390 420 <370 <780

TOTAL MERCURY:
Mercury, mg/kg 0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

VOLATILE ORGANICS:
1,1.1-Trichloroethane, ugfKg <5.8 <5.6 <5.8 <5.9 <5.8 <5.5 <5.9

1,1.2,2-Tetrachloroethane, ug/Kg <5.8 <5.6 <5.8 <5.9 <5.8 <5.5 <5.9

1,1,2-Trichloroethane, ug/Kg <5.8 <5.6 <5.8 <5.9 <5.8 <5.5 <5.9

1,1 -Dichloroethane, ug/Kg <5.8 <5.6 <5.8 <5.9 <5.8 <5.5 <5.9

1,1 -Dichloroethene, ug/Kg <3.5 <3.4 <3.4 <3.5 <3.4 <3.3 <3.5

1,2-Dlchloroethane, ug/Kg <5.8 <5.6 <5.8 <5.9 <5.8 <5.5 <5.9

1,2-Dichloroethene (total), ug/Kg <5.8 <5.6 <5.8 <5.9 <5.8 <5.5 <5.9

1,2-Dichloropropane, ug/Kg <3.5 <3.4 <3.4 <3.5 <3.4 <3.3 <3.5

2-Butanone, ug/Kg <120 <110 <120 <120 <120 <110 <120

2-Hexanone, ug/Kg <12 <11 <12 <12 <12 <11 <12

4-Methyl-2-pentanone, ug/Kg <12 <11 <12 <12 <12 <11 <12

Acetone. ug/Kg <120 <110 <120 <120 <120 <110 <120

Benzene. ug/Kg <3.5 <3.4 <3.4 <3.5 <3.4 <3.3 <3.5

Bromodichloromethane. ug/Kg <5.8 <5.6 <5.8 <5.9 <5.8 <5.5 <5.9

Bromoform, ug/Kg <5.8 <5.6 <5.8 <5.9 <5.8 <5.5 <5.9

Bromomethane, ug/Kg <12 <11 <12 <12 <12 <11 <12

Carbon disulfide, ugfKg <3.5 <3.4 <3.4 <3.5 <3.4 <3.3 <3.5

I - Low Internal standard response. Result is an estimated quantitation.
12 - Low internal standard response and high surrogate recovery. Result is biased high.
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PESTICID- STORAGE FACILITY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE 
SAMPLE DUPUCATE

PARAMETER PSFSB10B PSFSB10C PSFSB11A PSFSB11B PSFSB12A PSFSB12B PSFSB13A PSFSB13C

Sample Depth (3.5-4.5') (3.5-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (1.5-2.5')

Date Collected 4-4-92 4-4-92 4-7-92 4-7-92 4-8-92 4-8-92 4-6-92 4-6-92

SEMI -VOLATILE ORGANICS (CONTD) 260 500

Phenanthrene, ug/Kg 420 410 <150 <150 230 990

Phenol, ug/Kg <210 <200 <180 <180 <200 <190 <220 <210

Pyrene, ugfKg 630 330 <110 150 940 2700(12) 170 290

bis(2-Chloroethoxy) methane. ug/Kg <250 <250 <220 <220 <230 <230 <260 <250

bis(2-Chloroethyl)ether, ug/Kg <250 <250 <220 <220 <230 <230 <260 <250

bis(2-Chloroisopropyl)ether, ug/Kg <210 <200 <180 <180 <200 <190 <220 <210

bis(2-Ethylhexyl)phthalate, ug/Kg 1400 490 <370 <370 <390 <380 (I) <430 <420

TOTAL MERCURY:e. c....M Rury, m /kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.2

VOLATILE ORGANICS:
1,1,1 -Trichloroethane, ug/Kg <6.4 (I) <6.2 (I) <5.6 <5.6 <6.1 <5.6 <6.4 (1) <6.2

1,1,2,2-Tetrachloroethane, uglKg <6.4 (I) <6.2 (I) <5.6 <5.6 <6.1 <5.6 <6.4 (I) <6.2

1,1.2-Trichloroethane, ug/Kg <6.4 (I) <6.2 (I) <5.6 <5.6 <6.1 <5.6 <6.4 (I) <6.2

1,1 -Dichloroethane. ug/Kg <6.4 (I) <6.2 <5.6 <5.6 <6.1 <5.6 <6.4 <6.2

1.1 -Dichloroethene, ug/Kg <3.8 (I) <3.7 <3.4 <3.3 <3.7 <3.4 <3.8 <6.7

1,2-Dichloroethane, ugfKg <6.4 (1) <6.2 <5.6 <5.6 <6.1 <5.6 <6.4 <6.2

1,2-Dichloroethene (total), ug/Kg <6.4 (I) <6.2 <5.6 <5.6 <6.1 <5.6 <6.4 <6.2

1.2-Dichloropropane, ug/Kg <3.8 (I) <3.7 (I) <3.4 <3.3 <3.7 <3.4 <3.8 (I) <3.7

2-Butanone, uglKg <130 (I) <120 (I) <110 <110 <120 <110 <130 (1) <120

2-Hexanone, ug/Kg <13 (I) <12 (I) <11 <11 <12 <11 <13 (I) <12

4-Methyl-2-pentanone, ug/Kg <13 (I) <12 (1) <11 <11 <12 <11 <13 (I) <12

Acetone. uglKg <130 (I) <120 <110 <110 <120 <110 <130 <120

Benzene, ug/Kg <3.8 (I) <3.7 (I) <3.4 <3.3 <3.7 <3.4 <3.8 (I) <3.7

Bromodichloromethane, ug/Kg <6.4 (I) <6.2 (I) <5.6 <5.6 <6.1 <5.6 <6.4 (1) <6.2

Bromoform, ug/Kg <6.4 (I) <6.2 (I) <5.6 <5.6 <6.1 <5.6 <6.4 (I) <6.2

Bromomethane, ug/Kg <13 (1) <12 <11 <11 <12 <11 <13 <12

Carbon disulfide, ug/Kg <3.8 (I) <3.7 <3.4 <3.3 <3.7 <3.4 <3.8 <3.7

I - Low internal standard response. Result is an estimated quantitation.

12 - Low internal standard response and high surrogate recovery. Result is biased high.

H:\LTSUSERS\I 113'8ILEY\PS1 531 \LENL\SBTBL.WK1



PESTICIDE STORAGE FACIUTY / 11-1531

ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PARAMETER PSFSB13B PSFSB14A PSFSB14B PSFSB15A PSFSB15B PSFSB16A PSFSB16B

Sample Depth (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (3.5-4.5')

Date Collected 4-6-92 4-4-92 4-4-92 4-4-92 4-4-92 4-4-92 4-4-92

SEMI-VOLATILE ORGANIC (CONT'D1
Phena"nthrefe, ug/Kg <190 1600 250 <150 <160 <150 <160

Phenol, ug/Kg 
<230 <230 <200 <180 <200 <180 <200

Pyrene, uglKg 140 3400 570 <110 <120 110 < 120 (1)

Pyrene, 
<280g<280 <250 <220 <230 <220 <240

bis (2-Chloroethoxy)methane, ug/Kg <280 <20 <5 20<3 20<240

bis(2-Chloroethyl)ether, ug/Kg 
<280 <280 <250 <220 <230 <220 <240

his(2Chloroisopropyl)ether, ug/Kg <240 <230 <200 <180 <200 <180 <200

bis(2-Ethylhexyl)phthaiate, ug/Kg <470 <460 410 <370 <370 960 <400 1)

TOTAL MERCURY:
MercuUrymg/kg 

0.6 0.2 <0.1 <0.1 <0.1 <0.1 <0.1

VOLATILE ORGANICS:
... 111Trichloroethane, uglKg <7.2 (1) <6.9 (I) <6.2 <5.5 <6.0 <5.4 <6.0
1,1,ug/Kg <7.2 (I) <6.9 (I) <6.2 (I) <5.5 <6.0 (I) <5.4 <6.0

1.1,2-Trichloroethane, ug/Kg 
<7.2 (I) <6.9 (I) <6.2 <5.5 <6.0 <5.4 <6.0

1,1 -Dichloroethane, ug/Kg <7.2 (I) <6.9 <6.2 <5.5 <6.0 <5.4 <6.0

1,1 -Dichloroethene, ug/Kg <4.3 (I) <4.1 <3.8 <3.3 <3.6 <3.2 <3.6
1,12-Oichloroethaee ug/1g <7.2 (I) <6.9 <6.2 <5.5 <6.0 <5.4 <6.0

1.2-Dichloroethene, ug/Kg <7.2 (I) <6.9 <6.2 <5.5 <6.0 <5.4 <6.0

1,2-Dichloropropane, ug/Kg 
<4.3 (I) <4.1 (I) <3.8 <3.3 <3.6 <3.2 <3.6

2- hLanone .ug/Kg <140 (I) <140 (I) <120 <110 <120 <110 <120

2-Hexanone. ug/Kg 
<14 (I) <14 (1) < 12 () <11 < 12 (1) <11 <12

4-Methyl-2-pentanone, ug/Kg 
<14 (1) <14 (1) < 12 (1) <11 < 12 (1) <11 <12

Acetone, uglKg 
<140 (1) <140 <120 <110 <120 <110 <120

Benzene. ug/Kg 
<4.3 (I) <4.1 (I) <3.8 <3.3 <3.6 <3.2 <3.6

Bromodichloromethane, ug/Kg <7.2 (I) <6.9 (I) <6.2 <5.5 <6.0 <5.4 <6.0

Bromoform, ug/Kg <7.2 (I) <6.9 (1) <6.2 <5.5 <6.0 <5.4 <6.0

Bromomethane, ug/Kg <14 (1) <14 <12 <11 <12 <11 <12

Carbon disulfide, ug/Kg <4.3 (I) <4.1 <3.8 <3.3 <3.6 <3.2 <3.6

1 - Low internal standard response. Result Is an estimated quantitation.
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PESTICIDL, (ORAGE FACIUTY / 11 - 1531
ANALYT1CAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE

PARAMETER PSFSB17A PSFSB17C PSFSB17B PSFSB18A PSFSB18B PSFSB19A PSFSB19B PSFSB20A PSFSB20B

Sample Depth (1.5-2.5') (1.5-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-45')

Date Collected 4-6-92 4-6-92 4-6-92 4-5-92 4-5-92 4-4-92 4-4-92 4-8-92 4-8-92

SEMI-VOLATILE ORGANICS (CONT'D):
Phenanthrene, ug/Kg 240 230 <150 <160 <160 <160 <160 270 230

Phenol, ug/Kg <200 <200 <180 <200 <200 <200 <200 <200 <200

Pyrene, ug/Kg 360 270 <110 200 <120 200 <120 310 310

bis(2-Chloroethoxy)methane, ug/Kg <240 <230 <220 <240 <230 <240 <230 <230 <230

bis(2-Chloroethyl)ether, ug/Kg <240 <230 <220 <240 <230 <240 <230 <230 <230

bis(2-Chloroisopropyl)ether, ugtKg <200 <200 <180 <200 <200 <200 <200 <200 <200

bis(2-Ethylhexyl)phthalate, ug/Kg <400 <390 <370 <400 <390 400 <390 <390 <390

TOTAL MERCURY:
Mercury, mg/kg 0.3 0.3 <0.1 <0.1 <0.1 1.3 <0.1 0.2 <0.1

VOLATILE ORGANICS:
1.1,1 -Trichloroethane, ug/Kg <6.3 (I) <5.8 <5.6 <5.6 <5.7 <6.1 (1) <5.9 <5.9 <5.8

1.1,2.2-Tetrachloroethane, ug/Kg <6.3 (I) <5.8 <5.6 <5.6 <5.7 <6.1 (I) <5.9 <5.9 <5.8

1,1,2-Trichloroethane, ug/Kg <6.3 (I) <5.8 <5.6 <5.6 <5.7 <6.1 (I) <5.9 <5.9 <5.8

1,1 -Dichloroethane, ug/Kg <6.3 <5.8 <5.6 <5.6 <5.7 <6.1 <5.9 <5.9 <5.8

1,1-Dichloroethene. ug/Kg <3.8 <3.5 <3.3 <3.3 <3.4 <3.7 <3.5 <3.5 <3.5

1,2-Dichloroethane. ug/Kg <6.3 <5.8 <5.6 <5.6 <5.7 <6.1 <5.9 <5.9 <5.8

1,2-Dichloroethene (total), ug/Kg <6.3 <5.8 <5.6 <5.6 <5.7 <6.1 <5.9 <5.9 <5.8

1,2-Dichloropropane, ug/Kg <3.8 (I) <3.5 <3.3 <3.3 <3.4 <3.7 (I) <3.5 <3.5 <3.5

2-Butanone. ugKg <130 (I) <120 <110 <110 <110 <120 (I) <120 <120 <120

2-Hexanone, ug/Kg <13 () <12 <11 <11 <11 <12 (1) <12 <12 <12

4-Mothyl-2-pentanone, ug/Kg <13 (I) <12 <11 <11 <11 <12 (I) <12 <12 <12

Acetone, ug/Kg <130 <120 <110 <110 <110 <120 <120 <120 <120

Benzene, ug/Kg <3.8 (I) <3.5 <3.3 <3.3 <3.4 <3.7 (I) <3.5 <3.5 <3.5

Bromodichloromethane, ug/Kg <6.3 (I) <5.8 <5.6 <5.6 <5.7 <6.1 (I) <5.9 <5.9 <5.8

Bromoform, ug/Kg <6.3 (I) <5.8 <5.6 <5.6 <5.7 <6.1 (I) <5.9 <5.9 <5.8

Bromomethane, ug/Kg <13 <12 <110 <11 <11 <12 <12 <12 <12

Carbon disulfide, ug/Kg <3.8 <3.5 <3.3 <3.3 <3.4 <3.7 <3.5 <3.5 <3.5

I - Low internal standard response. Result is an estimated quantitation.
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PESTICIDE STORAGE FACIlTY / 11 - 1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PILOT HOLE

PARAMETER PSF92SBO1A PSF92SBO1B PSFSB01A PSFSB01 B PSFSB02A PSFSB02B PSFSB03A

Sample Depth (5') (38') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5')

Date Collected 1-24-92 1-24-92 4-8-92 4-8-92 4-7-92 4-7-92 4-5-92

VOLATILE ORGANICS.(QNTP. <<3.4
Carbon tetrachloride, ug/Kg <3.3 <3.6 <3.4 <3.3 <3.6 <3.3 <3.4

Chlorobenzene, ug/Kg <3.3 <3.6 <3.4 <3.3 <3.6 <3.3 <3.4

Chloroethane, ug/Kg <11 <12 <11 <11 <12 <11 <12

Chloroform, ug/Kg <3.3 <3.6 <3.4 <3.3 <3.6 <3.3 <3.4

Chloromethane, ug/Kg <11 <12 <11 <11 <12 <11 <12

Dibromochloromethafne, ug/Kg <5.6 <6.0 <5.7 <5.5 <6.0 <5.5 <5.8

Ethylbenzene, ug/Kg <3.3 <3.6 <3.4 <3.3 <3.6 <3.3 <3.4

Methylene chloride, ug/Kg 21 (T) 18 (T) 17 (B2) 14 (B2) 19 (B2) 16 (B2) 29 (B2)

Styrene, ug/Kg <3.3 <3.6 <3.4 <3.3 <3.6 <3.3 <3.4

Tetrachloroethene, ug/Kg <3.3 <3.6 <3.4 <3.3 <3.6 <3.3 <3.4

Toluene, ug/Kg <5.6 <6.0 <5.7 <5.5 <6.0 <5.5 <5.8

Trichloroethene, ugtKg <3.3 <3.6 <3.4 <3.3 <3.6 <3.3 <3.4

Vinyl acetate, ug/Kg <11 <12 <11 <11 <12 <11 <12

Vinyl chloride, ug/Kg <11 <12 <11 <11 <12 <11 <12

Xylenes (total), ug/Kg <5.6 <6.0 <5.7 <5.5 <6.0 <5.5 <5.8

cis-1,3-Dichloropropene, ug/Kg <3.3 <3.6 <3.4 <3.3 <3.6 <3.3 <3.4

trans-1.3-Dichloropropene, ug/Kg <3.3 <3.6 <3.4 <3.3 <3.6 <3.3 <3.4

TOTAL ICP METALS:
Aluminum, mg/Kg 5800 3900 NS NS NS NS NS

Antimony, mg/Kg <5.6 (M2) <6.1 (M2) NS NS NS NS NS

Barium, mg/Kg 66 75 99 73 97 82 89

Beryllium, mg/Kg <0.3 <0.4 NS NS NS NS NS

Cadmium, mg/Kg <0.6 <0.7 <0.6 <0.7 <0.7 <0.7 <0.7

Calcium, mg/Kg 1600 2400 NS NS NS NS NS

Chromium, mg/Kg 5.2 5.4 8.2 6.7 6.5 8.3 6.9

B2 - Sample results are less than 10 times the amount detected in the method blank. Result is

estimated.
M2 - Matrix spike recovery is low due to sample matrix effect. Sample result is biased low.

T - Sample results are less than 10 times the amount detected in the trip blank Result is estimated.

NS - Not sampled
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PESTICIDE STORAGE FACIUTY/ 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE

PARAMETER PSFSB03B PSFSB03C PSFSB04A PSFSB04B PSFSB05A PSFSBOSB PSFSB06A PSFSB06B

Sample Depth (4-4.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (3.5-4.5') (2-2.5') (4-4.5')

Date Collected 4-5-92 4-5-92 4-7-92 4-7-92 4-5-92 4-5-92 4-7-92 4-7-92

VOLATILE ORGANICS (CONT'D):
Carbon tetrachloride, ug/Kg <3.4 <3.3 <3.5 <3.5 <3.5 <3.3 <3.3 <3.2

Chlorobenzene, ug/Kg <3.4 <3.3 <3.5 <3.5 <3.5 <3.3 <3.3 <3.2

Chloroethane, ug/Kg <11 <11 <12 <12 <12 <11 <11 <11

Chloroform, ug/Kg <3.4 <3.3 <3.5 <3.5 <3.5 <3.3 <3.3 <3.2

Chloromethane, ug/Kg <11 <11 <12 <12 <12 <11 <11 <11

Dibromochloromethane, ug/Kg <5.6 <5.5 <5.8 <5.8 <5.8 <5.5 <5.4 <5.3

Ethylbenzene, ug/Kg <3.4 <3.3 <3.5 <3.5 <3.5 <3.3 <3.3 <3.2

Methylene chloride, ug/Kg 22 (B2) 23 (B2) 19 (12) 22 23 (B2) 14 18 (B2) 17

Styrene, ug/Kg <3.4 <3.3 <3.5 <3.5 <3.5 <3.3 <3.3 <3.2

Tetrachloroethene, ug/Kg <3.4 <3.3 <3.5 <3.5 <3.5 <3.3 <3.3 <3.2

Toluene, ug/Kg <5.6 <5.5 <5.8 9.5 <5.8 <5.5 <5.4 <5.3

Trlchloroethene, ug/Kg <3.4 <3.3 <3.5 <3.5 <3.5 <3.3 <3.3 <3.2

Vinyl acetate, ug/Kg <11 <11 <12 <12 <12 <11 <11 <11

Vinyl chloride, ug/Kg <11 <11 <12 <12 <12 <11 <11 <11

Xylenes (total), ug/Kg <5.6 <5.5 <5.8 <5.8 <5.8 <5.5 <5.4 <5.3

cis-1,3- Dichloropropene, ug/Kg <3.4 <3.3 <3.5 <3.5 <3.5 <3.3 <3.3 <3.2

trans- 1,3-Dichloropropene, ug/Kg <3.4 <3.3 <3.5 <3.5 <3.5 <3.3 <3.3 <3.2

TOTAL ICP METALS:
Aluminum, mg/Kg NS NS NS NS NS NS NS NS

Antimony, mg/Kg NS NS NS NS NS NS NS NS

Barium, mg/Kg 66 58 100 98 100 71 77 39

Beryllium, mg/Kg NS NS NS NS NS NS NS NS

Cadmium, mg/Kg <0.6 <0.7 <0.7 <0.8 <0.7 <0.6 <0.6 <0.6

Calcium, mg/Kg NS NS NS NS NS NS NS NS

Chromium, mg/Kg 6.4 5.3 11 6.3 8.3 6.6 5.3 4.6

B2 - Sample results are less than 10 times the amount detected in the method blank Result is estimated.
NS - Not sampled
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PESTICIDE STORAGE FACIUTY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PARAMETER PSFSB7A PSFSB7B PSFSB8A PSFSB8B PSFSB9A PSFSB89B PSFSB10A

Sample Depth (2.5-3') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (4-4.5') (1.5-2.5')

Date Collected 4-7-92 4-7-92 4-7-92 4-7-92 4-7-92 4-7-92 4-4-92

VOLATILE ORGANICS _.:(CO<T

Carbon tetrachloride, ug/Kg <3.5 <3.4 <3.4 <3.5 <3.4
Chlorobenzene, ug/Kg <3.5 <3.4 <3.4 <3.5 <3.4 <3.3 <3.5

Chloroenef ug/Kg <12 <11 <12 <12 <12 <11 <12

Chloroethane, ug/Kg <3.5 <3.4 <3.4 <3.5 <3.4 <3.3 <3.5

Chloromethane, ug/Kg 
<12 <11 <12 <12 <12 <11 <12

Dibromochloromethane . ug/Kg <5.8 <5.6 <5.8 <5.9 <5.8 <5.5 <5.9

Ethylbenzene, ug/Kg <3.5 <3.4 <3.4 <3.5 <3.4 <3.3 <3.5

Methylene chloide, ug/Kg <5.8 <5.6 9.5 (B2) 13 (B2) 15 (B2) 14 (82) 31 (B2)

Styrene. ugcKg 
<3.5 <3.4 <3.4 <3.5 <3.4 <3.3 <3.5

Tetrachloroethene. ug/lKg <3.5 <3.4 <3.4 <3.5 <3.4 <3.3 <3.5

Toluene, ug/Kg <5.8 <5.6 <5.8 <5.9 <5.8 <5.5 <5.9

Tnchloroethene, ug/Kg <3.5 <3.4 <3.4 <3.5 <3.4 <3.3 <3.5

Vinyl acetate, ug/Kg <12 <11 <12 <12 <12 <11 <12

Vinyl chloride, ug/Kg <12 <11 <12 <12 <12 <11 <12

Xylenes (total), ug/Kg <5.8 <5.6 <5.8 <5.9 <5.8 <5.5 <5.9

cls-1,3-Dichloropropere, ug/Kg <3.5 <3.4 <3.4 <3.5 <3.4 <3.3 <3.5

trans- 1,3-Dichloropropene. ug/Kg <3.5 <3.4 <3.4 <3.5 <3.4 <3.3 <3.5

Aluminum. mgKg NS NS NS NS NS NS NS

Antimony, mg/Kg NS NS NS NS NS NS NS

Barium. mg/Kg 81 120 160 130 94 67 84

Beryllium, mg/Kg NS NS NS NS NS NS NS

Cadmium, mg/Kg <0.7 <0.6 <0.6 <07 0.7 <07 <0.

Calcium, mg/Kg NS NS NS NS NS NS NS

Chromium, mg/Kg 6.4 8.0 4.8 6.5 41 5.8 15

B2 - Sample results are less than 10 times the amount detected in the method blank. Result

is estimated.
NS - Not sampled

H:\LT' 'SERS\ 113\RILEYPS1 53 1\LENL\SBTBL.WK1



PESTICIDE o iORAGE FACIUTY / 11 -1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PARAMETER PSFSB13B PSFSB14A PSFSB14B PSFSB15A PSFSB15B PSFSB16A PSFSB16B

Sample Depth (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (3.5-4.5')

Date Collected 4-6-92 4-4-92 4-4-92 4-4-92 4-4-92 4-4-92 4-4-92

VOLATILE ORGANICSONT)<3
Carbon tetrachloride, ug/Kg <4.3 (1) <4.1 (1) <3.8 <3.3 <3.6 <3.2 <3.6

Chlorobenzene, ug/Kg <4.3 (I) <4.1 (I) <3.8 (I) <3.3 <3.6 (I) <3.2 <3.6

Chloroethane, ug/Kg <14 (I) <14 <12 <11 <12 <11 <12

Chloroform, ug/Kg <4.3 (I) <4.1 <3.8 <3.3 <3.6 <3.2 <3.6

Chloromethane, ug/Kg <14 (I) <14 <12 <11 <12 <11 <12

Dibromochloromethane, ug/Kg <7.2 (I) <6.9 <6.2 <5.5 <6.0 <5.4 <6.0

Ethylbenzene, ug/Kg <4.3 (I) <4.1 (I) <3.8 (I) <3.3 <3.6 (I) <3.2 <3.6

Methylene chloride, ug/Kg 74 (I) 43 (B2) 38 (62) 28 35 (62) 28 (B2) 34 (B2)

Styrene, ug/Kg <4.3 (I) <4.1 (I) <3.8 (I) <3.3 <3.6 (I) <3.2 <3.6

Tetrachloroethene, uglKg <4.3 (I) <4.1 (1) <3.8 (I) <3.3 <3.6 (I) <3.2 <3.6

Toluene, ug/Kg <7.2 (I) <6.9 (I) <6.2 (I) 19 38 (12) 8.9 18

Trichloroethene, ug/Kg <4.3 (I) <4.1 (I) <3.8 <3.3 <3.6 <3.2 <3.6

Vinyl acetate, ug/Kg <14 (1) <14 (1) <12 <11 <12 <11 <12

Vinyl chloride, ug/Kg <14 (I) <14 <12 <11 <12 <11 <12

Xylenes (total), ug/Kg <7.2 (I) <6.9 (I) <6.2 (I) <5.5 <6.0 (I) <5.4 <6.0

cis-1,3-Dichloropropene, ug/Kg <4.3 (I) <4.1 (I) <3.8 <3.3 <3.6 <3.2 <3.6

trans-1,3-Dichloropropene, ug/Kg <4.3 (I) <4.1 (I) <3.8 <3.3 <3.6 <3.2 <3.6

TOTAL ICP METALS:
Aluminum, mg/Kg NS NS NS NS NS NS NS

.Antimony, mg/Kg NS NS NS NS NS NS NS

Barium, mg/Kg 130 140 100 50 130 47 120

Beryllium. mg/Kg NS NS NS NS NS NS NS

Cadmium, mg/Kg <0.8 <0.7 <0.7 <0.7 <0.7 <0.6 <0.7

Calcium, mg/Kg NS NS NS NS NS NS NS

Chromium, mgiKg 8.0 12 8.3 4.5 5.5 4.7 8.7

B2 - Sample results are less than 10 times the amount detected in the method blank. Result is
estimated.

I - Low internal standard response. Result is an estimated quantitation.

12 - Low Internal standard response and high surrogate recovery. Result is biased high.

NS - Not sampled
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PESTICIDE STORAGE FACIUTY / 11-1531

ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE SAMPLE DUPUQATE

PARAMETER PSFSB10B PSFSB10OC PSFSB11A PSFSB1 1 B PSFSB1 2A PSFSB12B PSFSB13A PSFSB13C

Sample Depth (3.5-4.5') (3.5-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (1.5-2.5')

Date Collected 4-4-92 4-4-92 4-7-92 4-7-92 4-8-92 4-8-92 4-6-92 4-6-92

VOLATILE ORGANICS(.TDj3 
<3.8 ) <3.7

Carbon tetrachloride, ug/Kg <3.8 (I) <3.7 (I) <3.4 <3.3 <3.7 <3.4 <3.8 (I) <3.7
Chlorobenzene, ug/Kg < 3.8 (1) <3.7 (1) <3.4 <3.3 <3.7 <3.4 <3.8 (1) <3.7

Chloroethane, ug/Kg <13 (1) <12 <11 <11 <12 <11 <13 <12

Chloroform, ugtKg <3.8 (I) <3.7 <3.4 <3.3 <3.7 <3.4 <3.8 <3.7

Chloromethane, ug/Kg <13 (1) <12 <11 <11 <12 <11 <13 <12

Dibromochlorometh ne. uglKg <6.4 (I) <6.2 <5.6 <5.6 <6.1 <5.6 <6.4 <6.2

Ethylbenzene, ug/Kg <3.8 (I) <3.7 (I) <3.4 <3.3 <3.7 <3.4 <3.8 (1) <3.7

Methylene chloride, ug/Kg 75 (I) 50 (B2) 15 (B2) 16 (B2) 28 (B2) 25 (B2) 55 (82) 47 (B2)

Styrene, ug/Kg <3.8 (I) <3.7 (I) <3.4 <3.3 <3.7 <3.4 <3.8 (I) <3.7

Tetrachloroethene, ug/Kg <3.8 (I) <3.7 (I) <3.4 <3.3 <3.7 <3.4 <3.8 (I) <3.7

Toluene, ug/Kg 33 (12) 30 (12) <5.6 <5.6 8.9 19 <6.4 (I) <6.2

Trichloroethene, ug/Kg <3.8 (I) <3.7 (I) <3.4 <3.3 <3.7 <3.4 <3.8 (I) <3.7

Vinyl acetate, ug/Kg <13 (I) <12 (I) <11 <11 <12 <11 <13 () <12

Vinyl chloride, ug/Kg <13 (I) <12 <11 <11 <12 <11 <13 <12

Xylenes (total), ug/Kg <6.4 (I) <6.2 (I) <5.6 <5.6 <6.1 <5.6 <6.4 (I) <6.2

cis-1,3-Dichloropropene, ug/Kg <3.8 (I) <3.7 (I) <3.4 <3.3 <3.7 <3.4 <3.8 (I) <3.7

trans-1,3-Dichloropropene, ug/Kg <3.8 (I) <3.7 (I) <3.4 <3.3 <3.7 <3.4 <3.8 (1) <3.7

TOTAL ICP METALS:
Aluminum, mg/Kg NS NS NS NS NS NS NS NS

Antimony, mg/Kg NS NS NS NS NS NS NS NS

Barium, mg/Kg 87 120 68 68 100 66 140 160

Beryllium, mg/Kg NS NS NS NS NS NS NS NS

Cadmium, mg/Kg 5.0 3.2 <0.6 <0.7 <0.7 0.7 <0.7 <0.8

Calcium, mg/Kg NS NS NS NS NS NS NS NS

Chromium, mg/Kg 8.8 8.6 6.4 6.1 11 15 10 12

B2 - Sample results are less than 10 times the amount detected in the method blank. Result is estimated.

I - Low internal standard response. Result is an estimated quantitation.

12 - Low internal standard response and high surrogate recovery. Result is biased high.

NS - Not sampled

HALTRUSERS\1 11 3ILEYPS1 531\LENL\SBTBLWK1



PEST]Ci,- STORAGE FACIULTY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE

PARAMETER PSFSB1 7A PSFSB17C PSFSB17B PSFSB18A PSFSB18B PSFSB19A PSFSB19B PSFSB20A PSFSB20B

Sample Depth (1.5-2.5') (1.5-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5')

Date Collected 4-6-92 4-6-92 4-6-92 4-5-92 4-5-92 4-4-92 4-4-92 4-8-92 4-8-92

VOLATILE ORGANICS .(CON'D)< <3.7 (I) <3.5 <3.5 <3.5

Carbon tetrachloride, uglKg <3.8 (I) <3.5 <3.3 <3.3 <3.4 <3.7 (I) <3.5 <3.5 <3.5
Chlorobenzene, ug/Kg <3.8 (1) <3.5 <3.3 <3.3 <3.4 <3.7 (1) <3.5 <3.5 <3.5

Chloroethane, u/Kg <13 <12 <11 <11 <11 <12 <12 <12 <12

Chloroform, ug/Kg <3.8 <3.5 <3.3 <3.3 <3.4 <3.7 <3.5 <3.5 <3.5

Chloromethane, ugKg <13 <12 <11 <11 <11 <12 <12 <12 <12

Dibromochloromethafhe, ug/Kg <6.3 <5.8 <5.6 <5.6 <5.7 <6.1 <5.9 <5.9 <5.8

Ethylbenzene. ug/Kg <3.8 (I) <3.5 <3.3 <3.3 <3.4 <3.7 (1) <3.5 <3.5 <3.5

Methylene chloride. ug/Kg 71 41 (B2) 29 31 31 44 31 (B2) 26 15 (132)

Styrene, ugfKg <3.8 (I) <3.5 <3.3 <3.3 <3.4 <3.7 (I) <3.5 <3.5 <3.5

Tetrachloroethene, ug/Kg <3.8 (I) <3.5 <3.3 <3.3 <3.4 <3.7 (I) <3.5 <3.5 <3.5

Toluene, ug/Kg 12 (12) 7.8 5.9 <5.6 9.8 34 (12) <5.9 14 <5.8

Trichloroethene, ug/Kg <3.8 (I) <3.5 <3.3 <3.3 <3.4 <3.7 (I) <3.5 <3.5 <3.5

Vinyl acetate. ug/Kg <13 (I) <12 <11 <11 <11 <12 (I) <12 <12 <12

Vinylchloride.ug/Kg <13 <12 <11 <11 <11 <12 <12 <12 <12

Xylenes (total), ug/Kg <6.3 (I) <5.8 <5.6 <5.6 <5.7 <6.1 (I) <5.9 <5.9 <5.8

cis-1.3-Dichloropropene, ug/Kg <3.8 (I) <3.5 <3.3 <3.3 <3.4 <3.7 (1) <3.5 <3.5 <3.5

trans- 1.3-Dichloropropene. ug/Kg <3.8 (I) <3.5 <3.3 <3.3 <3.4 <3.7 (1) <3.5 <3.5 <3.5

TOTAL ICP METALS:
Aluminum. mg/Kg NS NS NS NS NS NS NS NS NS

Antimony, mg/Kg NS NS NS NS NS NS NS NS NS

Barium, mg/Kg 150 120 71 62 110 160 100 89 88

Beryllium, mg/Kg NS NS NS NS NS NS NS NS NS

Cadmium. mg/Kg <0.7 <0.7 <0.6 <0.7 <0.8 <0.9 <0.7 <0.7 <0.7

Calcium, mg/Kg NS NS NS NS NS NS NS NS NS

Chromium, mg Kg 11 10 5.7 5.5 6.8 14 6.9 5.6 6.9

B2 - Sample results are less than 10 times the amount detected in the method blank. Result Is estimated.

I - Low internal standard response. Result is an estimated quantitation.

12 - Low internal standard response and high surrogate recovery. Result is biased high.

NS - Not sampled
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PESTICIDE STORAGE FACIUTY/ 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PILOT HOLE

PARAMETER PSF92SBO1A PSF92SBO1B PSFSB01A PSFSB01 B PSFSB02A PSFSB02B PSFSB03A

Sample Depth (5') (38') (2-2.5') (4-4.5') (2-2.5) (4-4.5') (2-25')

Date Collected 1-24-92 1-24-92 4-8-92 4-8-92 4-7-92 4-7-92 4-5-92

TOTAL ICP METALS (CONTD):
Cobalt, mg/Kg 3.6 3.4 NS NS NS NS NS

Copper. mg/Kg 3.5 3.6 NS NS NS NS NS

Iron, mg/Kg 5300 5600 NS NS NS NS NS

Lead, mg/Kg <3.4 <3.7 4.3 11 13 11 10

Magnesium, mg/Kg 970 1400 NS NS NS NS NS

Manganese. mg/Kg 120 130 NS NS NS NS NS

Nickel. mg/Kg 6.5 7.6 NS NS NS NS NS

Potassium, mg/Kg 940 820 NS NS NS NS NS

Silver, mg/Kg <0.6 <0.7 <0.6 <0.7 <0.7 <0.7 0.8

Sodium, mg/Kg 45 57 NS NS NS NS NS

Thallium, mg/Kg <12 <13 NS NS NS NS NS

Vanadium. mg/Kg 13 15 NS NS NS NS NS

Zinc, mglKg 14 16 NS NS NS NS NS

TOTAL FURNACE METALS:
Arsenic, mg/Kg 1.6 1.2 1.4 1.2 20 4.3 0.8

Selenium, mg/Kg <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2)

ORGANOPHOSPHORUS PESTICIDES:
AZINPHOS METHYL (GUTHION), ug/kg NS NS <50 <50 <50 <50 <50

BOLSTAR, ug/kg NS NS <5 <5 <5 <5 <5

CHLORPYRIFOS (DURSBAN), ug/kg NS NS <10 <10 <10 <10 <10

COUMAPHOS (CO-RAL), ug/kg NS NS <50 <50 <50 <50 <50

DEMETON-S (MERCAPTOPHOS). ug/kg NS NS <8.3 <8.3 <8.3 <8.3 <8.3

DIAZ]NON. ug/kg NS NS <20 <20 <20 <20 <20

M2 - Matrix spike recovery is low due to sample matrix effect. Sample result is biased low.

NS - Not sampled
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PESTICIDE STORAGE FACIULTY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE

PARAMETER PSFSB03B PSFSB03C PSFSB04A PSFSB04B PSFSB05A PSFSB05B PSFSB06A PSFSBO6B

Sample Depth (4-4.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (3.5-4.5') (2-2.5') (4-4.5')

Date Collected 4-5-92 4-5-92 4-7-92 4-7-92 4-5-92 4-5-92 4-7-92 4-7-92

TOTAL ICP METALS(.CONT'D)NS
Cobalt, mg/Kg NS NS NS NS NS NS NS NS

Copper, mg/Kg NS NS NS NS NS NS NS NS

Iron, mg/Kg NS NS NS NS NS NS NS NS

Lead. mg/Kg 4.4 (R2) 14 12 9.9 13 7.5 4.7 4.7

Magnesium, mg/Kg NS NS NS NS NS NS NS NS

Manganese, mg/Kg NS NS NS NS NS NS NS NS

Nickel, mg/Kg NS NS NS NS NS NS NS NS

Potassium, mg/Kg NS NS NS NS NS NS NS NS

Silver, mg/Kg <0.6 <0.7 <0.7 <0.8 <0.7 <0.6 <0.6 <0.6

Sodium, mg/Kg NS NS NS NS NS NS NS NS

Thallium, mg/Kg NS NS NS NS NS NS NS NS

Vanadium, mg/Kg NS NS NS NS NS NS NS NS

Zinc, mg/Kg NS NS NS NS NS NS NS NS

TOTAL FURNACE METALS:
Arsenic, mg/Kg 1.0 1.2 6.2 1.9 1.9 1.5 1.6 1.1

Selenium, mg/Kg <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2)

ORGANOPHOSPHORUS PESTICIDES:
AZINPHOS METHYL (GUTHION). ug/kg <50 <50 <50 <50 <50 <50 <50 <50

BOLSTAR. ug/kg <5 <5 <5 <5 <5 <5 <5 <5

CHLORPYRIFOS (DURSBAN), ug/kg <10 <10 <10 <10 <10 <10 <10 <10

COUMAPHOS (CO-RAL), ug/kg <50 <50 <50 <50 <50 <50 <50 <50

DEMETON-S (MERCAPTOPHOS), ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3

DIAZINON. ug/kg <20 <20 <20 <20 <20 <20 <20 <20

M2 - Matrix spike recovery is low due to sample matrix effect. Sample result is biased low.

R2 - Sample result is less than 5 times the amount detected in the rinsate. Result is estimated.
NS - Not sampled
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PESTICIDE STORAGE FACILITY/11 -1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PARAMETER PSFSB7A PSFSB7B PSFSB8A PSFSB8B PSFSB9A PSFSB9B PSFSB10A

Sample Depth (2.5-3') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (4-4.5') (1.5-2.5')

Date Collected 4-7-92 4-7-92 4-7-92 4-7-92 4-7-92 4-7-92 4-4-92

TOTAL ICP METALS (CONT'D).
Cobalt. mg/lkg NS NS NS NS NS NS NS

Copper, mg/Kg NS NS NS NS NS NS NS

iron, mg/g NS NS NS NS NS NS NS

Lead. mg/Kg 220 310 770 270 240 25 100

Magnesium. mg/Kg NS NS NS NS NS NS NS

Manganese, mg/Xg NS NS NS NS NS NS NS

Nickel. mg/Kg NS NS NS NS NS NS NS

Potassium, mg/Kg NS NS NS NS NS NS NS

Silver, mg/Kg <0.7 <0.6 <0.6 <0.7 <0.7 <0.7 <0.7

Sodium, mg/Kg NS NS NS NS NS NS NS

Thallium, mg/Kg NS NS NS NS NS NS NS

Vanadium, mg/Kg NS NS NS NS NS NS NS

Zinc, mg/Kg NS NS NS NS NS NS NS

TOTAL FURNACE METALS:
Arsenic. mg/Kg 4.2 3.2 3.3 2.5 2.3 1.9 5.5

Selenium, mg/Kg 0.3 (M2) 0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2)

ORGANOPHOSPHORUS PESTICIDES:
AZINPHOS METHYL (GUTHION), ug/kg <50 <50. <50. <50. <50. <50. <50

BOLSTAR, ug/kg <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5

CHLORPYRIFOS (DURSBAN), ug/kg <10 <10 <10 <10 <10 <10 <10

COUMAPHOS (CO-RAL), ug/kg <50 <50 <50 <50 <50 <50 <50

DEMETON-S (MERCAPTOPHOS). ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3

DIAZINON, uglkg <20 <20 <20 <20 <20 <20 <20

M2 - Matrix spike recovery is low due to sample matrix effect. Sample result is biased low.

NS - Not sampled
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PESTICIuE STORAGE FACIUTY/ 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE SAMPLE DUPUCATE
PARAMETER PSFSB10B PSFSB10C PSFSB11A PSFSB11B PSFSB12A PSFSB12B PSFSB13A PSFSB13C

Sample Depth (3.5-4.5') (3.5-4.5') (2-2.5) (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (1.5-2.5')
Date Collected 4-4-92 4-4-92 4-7-92 4-7-92 4-8-92 4-8-92 4-6-92 4-6-92

TOTAL ICP METALS (CONT'Di
Cobalt, mg/Kg NS NS NS NS NS NS NS NS
Copper, mg/Kg NS NS NS NS NS NS NS NS
Iron, mg/Kg NS NS NS NS NS NS NS NS

Lead, mg/Kg 91 120 9.8 14 87 110 63 110

Magnesium, mg/Kg NS NS NS NS NS NS NS NS
Manganese, mg/Kg NS NS NS NS NS NS NS NS
Nickel, mg/Kg NS NS NS NS NS NS NS NS
Potassium, mg/Kg NS NS NS NS NS NS NS NS
Silver. mg/Kg <0.7 1.1 <0.6 <0.7 <0.7 <0.6 <0.7 1.2
Sodium, mg/Kg NS NS NS NS NS NS NS NS
Thallium, mg/Kg NS NS NS NS NS NS NS NS
Vanadium. mg/Kg NS NS NS NS NS NS NS NS
Zinc, mg/Kg NS NS NS NS NS NS NS NS

TOTAL FURNACE METALS:
Arsenic, mg/Kg 66 120 1.4 1.6 6.1 6.0 12 14
Selenium, mg/Kg 0.8 (M2) 0.8 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) 0.4 (M2) 0.3 (M2)

ORGANOPHOSPHORUS PESTICIDES:
AZINPHOS METHYL (GUTHION), ug/kg <50 <50 <50. <50. <50 <50 <50 <50
BOLSTAR, ug/kg <5 <5 <5.00 <5.00 <5 <5 <5.0 <5.0
CHLORPYRIFOS (DURSBAN), ug/kg <10 <10 <10 <10 <10 <10 <10 <10
COUMAPHOS (CO-RAL). ug/kg <50 <50 <50 <50 <50 <50 <50 <50
DEMETON-S (MERCAPTOPHOS). ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3
DIAZINON, ug/kg <20 <20 <20 <20 <20, <20 <20 <20

M2 - Matrix spike recovery is low due to sample matrix effect. Sample result Is biased low.
NS - Not sampled
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PESTICIItE STORAGE FACIULTY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PARAMETER PSFSB13B PSFSB14A PSFSB14B PSFSB15A PSFSB15B PSFSB16A PSFSB16B

Sample Depth (4-4.51) (2-2.5') (4-4.5') (2-2.5') (4-45') (1.5-2.5') (3.5-4.5')

Date Collected 4-6-92 4-4-92 4-4-92 4-4-92 4-4-92 4-4-92 4-4-92

TOTAL ICP METALS (CONT'D)NS NS N

Cobalt,NS 
NS NS NS NSNS

Copper. mg/Kg NS NS NS NS NS NS NS

iron, mg/Kg NS NS NS NS NS NS NS

Lead, mg/Kg 36 39 140 7.0 7.6 18 12

Magnesium, mg/Kg NS NS NS NS NS IS S

Manganese, mg/Kg NS NS NS NS NS NS NS

Nickel, mg/Kg NS NS NS NS NS NS NS

Potassium, mg/Kg NS NS NS NS NS NS NS

Silver, mg/Kg <0.8 <0.7 <0.7 <0.7 <0.7 <0.6 <0.7

Sodium, mg/Kg NS NS NS NS NS NS NS

Thallium, mg/Kg NS NS NS NS NS NS NS

Vanadium, mg/Kg NS NS NS NS NS NS NS

Zinc. mg/Kg NS NS NS NS NS NS NS

TOTAL FURNACE METALS:
Arsenic, mg/Kg 3.6 5.2 3.0 1.8 1.8 1.9 1.6

Selenium, mg/Kg <0.2 (M2) 0.4 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2)

ORGANOPHOSPHORUS PESTICIDES:
AZINPHOS METHYL (GUTHION), ug/kg <50 <50 <50 <50 <50 <50 <50

BOLSTAR. ug/kg <5.0 <5 <5 <5 <5 <5 <5

CHLORPYRIFOS (DURSBAN), uglkg <10 <10 <10 <10 <10 <10 <10

COUMAPHOS (CO-RAL), ug/kg <50 <50 <50 <50 <50 <50 <50

DEMETON-S (MERCAPTOPHOS), ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3

DIAZINON, ug/kg <20 <20 <20 <20 <20 <20 <20

M2 - Matrix spike recovery is low due to sample matrix effect. Sample result is biased low.

NS - Not sampled
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PESTICIIr- STORAGE FACILITY / 11 -1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE

PARAMETER PSFSB17A PSFSB17C PSFSB17B PSFSB18A PSFSB18B PSFSB19A PSFSB19B PSFSB20A PSFSB20B

Sample Depth (1.5-2.5') (1.5-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5')

Date Collected 4-6-92 4-6-92 4-6-92 4-5-92 4-5-92 4-4-92 4-4-92 4-8-92 4-8-92

TOTAL ICP METALS (CONT'D):
Cobalt, mg<g NS NS NS NS NS NS NS NS NS

Copper, mg/Kg NS NS NS NS NS NS NS NS NS

Iron, mgKg NS NS NS NS NS NS NS NS NS

Lead. mg/Kg 110 80 8.0 30 15 38 12 75 89

Magnesium. mg/Kg NS NS NS NS NS NS NS NS NS

Manganese, mg/Kg NS NS NS NS NS NS NS NS NS

Nickel, mg/<g NS NS NS NS NS NS NS NS NS

Potassium, mg/Kg NS NS NS NS NS INS NS NS NS

Silver, mg/Kg <0.7 <0.7 <0.6 <0.7 <0.8 1.1 <0.7 <0.7 <0.7

Sodium, mg/Kg NS NS NS NS NS NS NS NS NS

Thallium, mg/Kg NS NS NS NS NS NS NS NS NS

Vanadium. mg/Kg NS NS NS NS NS NS NS NS NS

Zinc, mg/Kg NS NS NS NS NS NS NS NS NS

TOTAL FURNACE METALS:
Arsenic, mg/Kg 4.1 4.0 0.9 2.0 1.6 4.0 1.4 3.1 1.9

Selenium, mg/Kg 0.2 (M2) 0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) 0.2 (M2) <0.2 (M2)

ORGANOPHOSPHORUS PESTICIDES:
AZINPHOS METHYL (GUTHION), ug/kg <50 <50 <50 <50 <50 <50 <50 <50 <50

BOLSTAR. ug/kg <5.0 <5.0 <5.0 <5.0 <5.0 <5 <5 <5 <5

CHLORPYRIFOS (DURSBAN), ug/kg <10 <10 <10 <10 <10 <10 <10 <10 <10

COUMAPHOS (CO-RAL), ug/kg <50 <50 <50 <50 <50 <50 <50 <50 <50

DEMETON-S (MERCAPTOPHOS), ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3

DIAZNON, ug/kg <20 <20 <20 <20 <20 <20 <20 <20 <20

M2 - Matrix spike recovery is low due to sample matrix effect. Sample result is biased low.
NS - Not sampled
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PESTICIDE STORAGE FACIUTY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PILOT HOLE

PARAMETER PSF92SBO1A PSF92SBO1B PSFSB01A PSFSB01 B PSFSB02A PSFSB02B PSFSB03A

Sample Depth (5') (38') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5')

Date Collected 1-24-92 1-24-92 4-8-92 4-8-92 4-7-92 4-7-92 4-5-92

ORGANOPHOSPHORUS PESTICIDES (CONT'D):
DICHLORVOS (DDVP), ug/kg NS NS <3.3 <3.3 <3.3 <3.3 <3.3

DISULFOTON (DI-SYSTON). ug/kg NS NS <6.7 <6.7 <6.7 <6.7 -<6.7

ETHOPROP (MOCAP), ug/kg NS NS <8.3 <8.3 <8.3 <8.3 <8.3

FENSULFOTHION (DASANIT), ug/kg NS NS <50 <50 <50 <50 <50

FENTHION (BAYCID). ug/kg NS NS <3.3 <3.3 <3.3 <3.3 <3.3

MALATHION. ug/kg NS NS <170 <170 <170 <170 <170

MERPHOS, ug/kg NS NS <8.3 <8.3 <8.3 <8.3 <8.3

METHYL PARATHION, ug/kg NS NS <1 <1 <1 <1 <1

MEVINPHOS (PHOSDRIN), ug/kg NS NS <10 <10 <10 <10 <10

NALED, ug/kg NS NS <3.3 <3.3 <3.3 <3.3 <3.3

PHORATE, ug/kg NS NS <5 <5 <5 <5 <5

RONNEL (FENCHLORPHOS), ug/kg NS NS <10 <10 <10 <10 <10

STIROPHOS (TETRACHLORVINPHOS), ug/kg NS NS <170 <170 <170 <170 <170

ACID HERBICIDES:
2,4,5-T, ug/kg NS NS <161 <155 <165 <155 <163

2,4,5-TP (SiLVEX), ug/kg NS NS <138 <133 <141 <133 <140

2,4-D. ug/kg NS NS <930 <900 <954 <899 <943

2.4-DB, ug/kg NS NS <700 <677 <719 <677 <710

DALAPON. ug/kg NS NS <4477 <4331 <4595 <4327 <4542

DICAMBA. ug/kg NS NS <218 <211 <224 <211 <221

DICHLOROPROP. ug/kg NS NS <505 <489 <518 <488 <512

DINOSEB. ug/kg NS NS <57 <56 <59 <55 <58

MCPA. ug/kg NS NS <191690 <185453 <196772 <185288 <194480

MCPP. uglkg NS NS <148072 <143254 <151997 <143127 <150227

2,3,7,8-TCDD (DIOXIN ISOMER), ppt NS NS NA NA NA NA NA

NS - Not sampled
NA - Not analyzed
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PESTilCIL ,FORAGE FACILITY/ 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE

PARAMETER PSFSB03B PSFSB03C PSFSB04A PSFSB04B PSFSBO5A PSFSB05B PSFSBO6A PSFSBO6B

Sample Depth (4-4.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (3.5-4.5') (2-2.5') (4-4.5')

Date Collected 4-5-92 4-5-92 4-7-92 4-7-92 4-5-92 4-5-92 4-7-92 4-7-92

ORGANOpHOSPHQRUS PESTLCIDES (&0NT
DICHLORVOS (DDVP), ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

DISULFOTON (DI-SYSTON), ug/kg <6.7 <6.7 <6.7 <6.7 <6.7 <6.7 <6.7 <6.7

ETHOPROP (MOCAP), ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3

FENSULFOTHION (DASANIT), uglkg <50 <50 <50 <50 <50 <50 <50 <50

FENTHION (BAYCID), ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

MALATHION, ug/kg <170 <170 <170 <170 <170 <170 <170 <170

MERPHOS, ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3

METHYL PARATHION, ug/kg <1 <1 <1 <1 <1 <1 <1 <1

MEV1NPHOS (PHOSDRIN), ug/kg <10 <10 <10 <10 <10 <10 <10 <10

NALED. uglkg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

PHORATE. ug/kg <5 <5 <5 <5 <5 <5 <5 <5

RONNEL (FENCHLORPHOS), ug/kg <10 <10 <10 <10 <10 <10 <10 <10

STIROPHOS (TETRACHLORVINPHOS), uglkg <170 <170 <170 <170 <170 <170 <170 <170

ACID HERBICIDES:
2,4,5-T. ug/kg <158 <157 <162 <164 <163 <159 <153 <148

2,4,5-TP (SLVEX), ug/kg <135 <134 <139 <141 <140 < 137 <131 <127

2.4-D, ug/kg <912 <907 <939 <949 <944 <922 <887 <857

2,4-DB. ug/kg <686 <683 <707 <714 <711 <694 <668 <645

DALAPON. ug/kg <4389 <4366 <4520 <4567 <4543 <4439 <4268 <4124

DICAMBA, ug/kg <214 <213 <220 <223 <221 <216 <208 <201

DICHLOROPROP. ug/kg <495 <493 <510 <515 <513 <501 <482 <465

DINOSEB, ug/kg <56 <56 <58 <59 <58 <57 <55 <53

MCPA, ug/kg <187936 <186947 <193533 <195573 <194525 <190075 <182773 <176589

MCPP. ug/kg <145172 <144408 <149496 <151072 <150262 <146824 <141184 <136407

2,3,7.8-TCDD (DIOXIN ISOMER). ppt <238.5 NA NA NA <143.7 NA NA NA

NA - Not analyzed
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PESTICIDE STORAGE FACIUTY / 11-1531

ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PARAMETER PSFSB7A PSFSB7B PSFSB8A PSFSB8B PSFSB9A PSFSB9B PSFSB10A

Sample Depth (2.5-3') (4-4.5') (2-2.5') (4-4.5') (1.5-25') (4-4.5') (1.5-2.5')

Date Collected 4-7-92 4-7-92 4-7-92 4-7-92 4-7-92 4-7-92 4-4-92

ORGANOPHOSPHORUS PESTICIDES (CONT'D):
DICHLORVOS (DDVP). ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

DISULFOTON (DI-SYSTON), ug/kg <6.7 <6.7 <6.7 <6.7 <6.7 <6.7 <6.7

ETHOPROP (MOCAP). ug/kg <8.30 <8.30 <8.30 <8.30 <8.30 <8.30 <8.3

FENSULFOTHION (DASANIT), uglkg <50 <50 <50. <50. <50. <50 <50

FENTHION (BAYCID), ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

MALATHION. ug/kg <170 <170 <170 <170 <170 <170 <170

MERPHOS, ug/kg <8.30 <8.30 <8.30 <8.30 <8.30 <8.30 <8.3

METHYL PARATHION. ug/kg <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1

MEVINPHOS (PHOSDRIN). ug/kg <10 <10. <10. <10 <10. <10. <10

NALED, ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

PHORATE, ug/kg <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5

RONNEL (FENCHLORPHOS), ug/kg <10. <10. <10. <10. <10. <10. <10

STIROPHOS (TETRACHLORVINPHOS), ug/kg <170 <170 <170 <170 <170 <170 <170

ACID HERBICIDES:
2.4,5-T, ugkg <164 <160 <162 <164 <161 <157 <139

2,4,5-TP (SILVEX), uglkg <140 <137 <139 <141 <138 <135 <139

2,4-D, ug/kg <947 <924 <937 <949 <930 <909 <941

2.4-DB, ug/kg <713 <696 <706 <714 <700 <685 <708

DALAPON. uglkg <4560 <4450 <4511 <4568 <4477 <4379 <4530

DICAMBA, ug/kg <222 <217 <220 <223 <218 <213 <221

DICHLOROPROP. ug/kg <514 <502 <509 <515 <505 <494 <511

DINOSEB. ug/kg <58 <57 <58 <59 <57 <56 <58

MCPA ug/kg <195253 <190531 <193175 <195596 <191712 <187493 <193961

MCPP. ug/kg <150824 <147176 <149219 <151089 <148089 <144830 <149626

2.3,7.8-TCDD (DIOXIN ISOMER), ppt NA <158.9 NA NA <209.3 NA <168

NA - Not analyzed
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PESTICIDE STORAGE FACILITY /11-1531

ANALYTICAL DATA SUMMARY TABLES
MONITORING WELL SOIL BORINGS
FORT RILEY

SAMPLE DU-PUCATE

PARAMETER MWSBO1A MWSBO1B MWSBO2A MWSBO2B MWSBO2F MWSB02C MWSBO2D

Sample Depth (15-1) (21-25') (1-2-) (4-8') (4-8') (8-12') (14-16')

Date Collected 4-28-92 4-28-92 5-5-92 5-5-92 5-5-92 5-5-92 5-5-92

PESTICIDESL -- A <7.4 <8.4 <8.1 <7.4 <7.3 <7.7 <7.5

4,4'-DDD, ug/Kg <7.4 <8.4 <8.1 <7.4 <7.3 <7.7 <7.5

4,4'-DDE, ug/Kg <7.4 <8.4 <8.1 <7.4 <7.3 <7.7 <7.5

4,4'-DDT, ug/Kg <3.7 <4.2 <4.1 <3.7 <3.7 <3.9 <3.7

Aldrin, ug/Kg ug/Kg <74 <84 <81 <74 <73 <77 <75

Aroclor- 1016, ug/Kg <74 <84 <81 <74 <73 <77 <75

Aroclor- 1232,ug/Kg <150 < 170 < 160 <150 <150 <150 <150

Aroclor- 1242, ug/Kg <74 <84 <81 <74 <73 <77 <75

Aroclor-1 2 4 2, ug/Kg <74 <84 <81 <74 <73 <77 <75

Aroclor- 1248, ug/Kg <74 <84 <81 <74 <73 <77 <75

Aroclor- 1260, ug/Kg <74 <84 <81 <74 <73

Dleldrif2 ug/Kg <7.4 <8.4 <8.1 <7.4 <7.3 <7.7 <7.5

Dieldrin, ug/Kg <3.7 <4.2 <4.1 <3.7 <3.7 <3.9 <3.7

Endosulfan I, ug/Kg <7.4 <8.4 <8.1 <7.4 <7.3 <7.7 <7.5

Endosulfan sa, ug/Kg <7.4 <8.4 <8.1 <7.4 <7.3 <7.7 <7.5

Endrin ugKg <7.4 <8.4 <8.1 <7.4 <7.3 <7.7 <7.5

Endrin, ug/Kg <7.4 <8.4 <8.1 <7.4 <7.3 <7.7 <7.5

Endrn aldehyde, ug/Kg <3.7 <4.2 <4.1 <3.7 <3.7 <3.9 <3.7

Heptachlor, ug/Kg <3.7 <4.2 <4.1 <3.7 <3.7 <3.9 <3.7

Heptachlor epoxide. ug/K<37 <42 <41 <37 <37 <39 <37

Toxaphele, ug/Kg <370 <420 <410 <370 <370 <390 <370

alpha-BHC, ug/Kg <3.7 <4.2 <4.1 <3.7 <3.7 <3.9 <3.7

alpha-Chlordane, ug/Kg <3.7 <4.2 73 <3.7 <3.7 <3.9 <3.7

ah<3.7 <4.2 <4.1 <3.7 <3.7 <3.9 <3.7

beta-BHC, ug/Kg <3.7 <4.2 <4.1 <3.7 <3.7 <3.9 <3.7

delta-BHC, ug/Kg <3.7 <4.2 <4.1 <3.7 <3.7 <3.9 <3.7

gamma-BHC, ug/Kg 
<3.7 <4.2 <. 37<. 39<.

gamma-Chlordane, ug/Kg <3.7 <4.2 71 <3.7 <3.7 <3.9 <3.7
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PESTICIDE STORAGE FACILITY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SEDIMENTS
FORT RILEY

PARAMETER 
PSFSD05B PSFSDO6A PSFSD06B PSFSD07 PSFSD07B PSFSDO9A PSFSDO9B

SampleDepth (1-21 (0-1') (1-2') (0-11 (1-2) (0-1 (1 -21

Date Collected 4-1-92 3-31-92 3-31-92 3-31-92 3-31-92 7-16-92 7-16-92

PHORATE. uglkg <5.00 <5.0 <5.0 <5.0 <5.0 <5.00 <5.00

R ANNEL(FENCHLORPHOS). ugkg <10 <10 <10 <10 <10 <10.0 <10.0

STIROPHOS (TETRACHLORVINPHOS). ug/kg <170 <170 <170 <170 <170 <170.0 <170

2.3.7.8-TCDD (DIOXIN ISOMER). ppt: NA NA NA NA NA NA NA

& ID HERBICIDES:2..-.ulg<166 
<164 <196 <165 <168 <173.0 <177.0

2.4.5-T, (SILVE). Uglkg <142 <141 <169 <142 <144 <148.0 <152.0

2.4-D. ug/kg 
<959 <948 <1144 <957 <973 <1002.0 <1026.0

2.4-DB. ugkg 
<722 <714 <861 <721 <733 <754.0 <772.0

DALAPON. ug/kg <4617 <4567 <5508 <4609 <4686 <4824 <4939.0

DICAMBA uglkg <225 <222 <268 <225 <228 <235.0 <241.0

DICHLOROPROP. ug/kg <521 <515 <621 <520 <529 <544.0 <557.0

DINOSEB. uglkg <59 <59 <71 <59 <60 <62.0000 <63.0000

MCPA uglkg 
<197703 <195550 <235842 <197353 <200649 <206555 <211473

MCPP, uglkg <152717 <151054 <182178 <152446 <154992 <159555 <163353

NA - Not analyzed
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PESTICIDE STORAGE FACIULTY /11-1531
ANALYTICAL DATA SUMMARY TABLES

MONITORING WELL SOIL BORINGS

FORT RILEY
SAMPLE DUPUCATE

PARAMETER MWSB01A MWSB01B MWSB02A MWSB02B MWSB02F MWSB02C MWSB02D

Sample Depth (15-17') (21-25') (1-2') (4-8') (4-8') (8-12') (14-16')

Date Collected 4-28-92 4-28-92 5-5-92 5-5-92 5-5-92 5-5-92 5-5-92

SEMI -VO.LTI___R__O F __ 
<10< 8 9 8

Acenaphthene, ug/Kg <180 <210 <20080

Acenaphthylene, ug/Kg <180 <210 <200 <180 <180 <190 <180

Anthracene, ug/Kg <180 <210. <200 <180 <180 <190 <180

Benzola]anthracene, ug/Kg <110 < 130 600 <110 <110 <110 <110

Benzo~apyrefe, ug/Kg <260 <290 680 <260 <250 <270 <260

Benzo[a ntyene ug/Kg <370 <420 1000 <370 <360 <380 <370

Benzo[ghi]perylene, ug/Kg <370 <420 400 <370 <360 <380 <370

Benzo[kfluornthene, ug/Kg <370 <420 <400 <370 <360 <380 <370

Benzoi acid ,ug/Kg <1000 <1100 <1100 <1000 <970 <1000 <1000

Benzyl alcohol, ug/Kg <220 <250 <240 <220 <220 <230 <220

Butyl benzyl phthalate. ug/Kg <370 <420 <400 <370 <360 <380 <370

Butylenehhg e,/K<110 
<130 640 <110 <110 <110 <110

Di-n-butylphthalate. uglKg <370 <420 <400 <370 <360 <380 <370

Di-n-octylphthalate, ug/Kg <370 <420 <400 <370 <360 <380 <370

Dibenza,hlanthracene, ug/Kg <370 <420 <400 <370 <360 <380 <370

Dibenzfuran, ug/Kg <110 <130 < 120 <110 <110 <110 <110

Dlethylphthalate, ug/Kg <370 <420 <400 <370 <360 <380 <370

Dimethylphthalate, ug/Kg <370 <420 <400 <370 <360 <380 <370

Fluomnthene, ug/Kg <150 <170 1000 <150 <140 <150 <150

Fluorene, ug/Kg <260 <290 <280 <260 <250 <270 <260

Hexachlorobenzene, ug/Kg <220 < 250 <240 <220 <220 <230 <220

Hexachlorobutadlene, ug/Kg <220 <250 <240 <220 <220 <230 <220

Hexachlorocyclopentadiene, ug/Kg <370 <420 <400 <370 <360 <380 <370

Hexachloroethane. ug/Kg <260 <290 <280 <260 <250 <270 <260

Indenoll,2,3-cd]pyrene. ug/Kg <370 <420 480 <370 <360 <380 <370

Isophorone. ug/Kg <260 <290 <280 <260 <250 <270 <260

N-Nitrosodi-n-propylamne, ug/Kg <220 <250 <240 <220 <220 <230 <220

H:\LTSUSERS\1 113\ILEY\PS1 531\LENLWMWSBTBL.WK1 
PRINTED: 22-Sep-92



PESTICIDE STORAGE FACILITY /11-1531
ANALYTICAL DATA SUMMARY TABLES
MONITORING WELL SOIL BORINGS

FORT RILEY
SAMPLE DUJPUCATE

PARAMETER MWSB01A MWSB01B MWSB02A MWSB02B MWSB02F MWSB02C MWSB02D

Sample Depth (15-17') (21-25') (1-2') (4-8') (4-8') (8-12') (14-16')

Date Collected 4-28-92 4-28-92 5-5-92 5-5-92 5-5-92 5-5-92 5-5-92

SEMI-VOLATILE ORGANICS: <250 <270 <260

1.2,4-Trichlorobenzene, ug/Kg <260 <290 <280 <260

1.2-Dichlorobenzene, ug/Kg < 180 <210 <200 < 180 <180 <190 <180

1.3-Dichlorobenzene, ug/Kg <260 <290 <280 <260 <250 <270 <260

1,4-Dichlorobenzene, ug/Kg <220 <250 <240 <220 <220 <230 <220

2,4,5-Trichiorophenol, ug/Kg <330 <380 <360 <330 <320 <340 <330

2,4,6-Trichlorophenol, ug/Kg <300 <340 <320 <300 <290 <300 <300

2,4-Dichlorophenol, ug/Kg <220 <250 <240 <220 <220 <230 <220

2.4-Dimethylphenol, ug/Kg <370 <420 <400 <370 <360 <380 <370

2,4-Dinitrophenol, ug/Kg < 1600 < 1800 < 1700 < 1600 <1500 < 1600 < 1600

2,4-Dlnltrotoluene, ug/Kg <260 <290 <280 <260 <250 <270 <260

2.6-Dinitrotoluene, ug/Kg <260 <290 <280 <260 <250 <270 <260

2-Chloronaphthalene, ug/Kg <220 <250 <240 <220 <220 <230 <220

2-Chlorophenol, ug/Kg <150 <170 <160 <150 <140 <150 <150

2-Methy Inaphthalene, ug/Kg < 150 < 170 < 160 <150 < 140 < 150 < 150

2-Methylphenol, ug/Kg < 150 < 170 < 160 < 150 < 140 <150 <150

2-Nitroaniline. ug/Kg < 180 <210 <200 < 180 < 180 <190 <180

2-Nitrophenol, ug/Kg <370 <420 <400 <370 <360 <380 <370

3,3'-Dichlorobenzidine, ug/Kg <740 <840 <800 <740 <720 <760 <740

3-Nitroaniline, ug/Kg <480 <550 <520 <480 <470 <490 <480

4,6-Dllhro-2-mothylphenol, ug/Kg <920 <1000 <1000 <920 <900 <950 <920

4-Bromophenyyl phenyl other, ug/Kg <220 <250 <240 <220 <220 <230 <220

4-Chloro- 3- methylphenol, ug/Kg <260 <290 <280 <260 <250 <270 <260

4-Chloroaniline, ug/Kg <150 < 170 < 160 <150 <140 <150 <150

4-Chlorophenryl phenyl ether, ug/Kg <220 <250 <240 <220 <220 <230 <220

4-Methylphenol, ug/Kg <260 <290 <280 <260 <250 <270 <260

4-Nitroaniline. ug/Kg <590 <670 <640 <590 <580 <610 <590

4-Nitrophenol, ug/Kg <440 <500 <480 <440 <430 <460 <440
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PESTICIDE STORAGE FACIUTY / 11-1531

ANALYTICAL DATA SUMMARY TABLES
SEDIMENTS
FORT RILEY

PARAMETER 
PSFSD05B PSFSD06A PSFSD06B PSFSD07 PSFSDO7B PSFSD09A PSFSD09B

SampleDepth 
(1 -2') (0-1) (1-2) (0- 1.) (1-2') (0-1) (1-2)

Date Collected 4-1-92 3-31-92 3-31-92 3-31-92 7-16-92 7-16-92

TOTAL FURNACE METALS: 3.8 1.7 .8

Arsenic. mg/Kg 
38171 

1.4 1.4 2.8 2.5

Selenium. mg/Kg <0.2 (M2) 0.3 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) 0.2 (M2) 0.3 (M2)

TOTAL MERCURY:Mecu M g/kg <0.1 0.4 (B1) 0.2 (Bi) 0.1 (B1) <0.1 <0.1 0.4

Barium. mg/Kg 
74 44 110 76 52 97 130

Cadmium. mg/Kg <0.7 1.3 <0.8 <0.8 <0.7 1.9 3.3

Chromium. mg/Kg 8.0 7.7 8.4 9.4 6.1 14 17

Lead. mg/Kg 
56 66 61 24 15 88 140

Silver, mg/Kg 
<0.7 <0.7 <0.8 <0.8 <0.7 <0.7 <0.7

O _RGANOPHOSPHORUS PESTICIDES: <5 <5 <50.0 <50.0

AZINPHOS METHYL (GUTHION), uglkg <50 <50 <50 <50 <50 <5.0 <5.0

BOLSTAR (SULPROFOS). ug/kg <5.00 <5.0 <5.0 <5.0 <5.0 <1.00 <5.00

CHLORPYRIFOS (DURSBAN), ugkg <10 <10 <10 <10 <10 <10.0 <10.0

COUMAPHOS (CO-RAL), ug/kg <50 <50 <50 <50 <50 <50.0 <50.0

DEMETON-S (MERCAPTOPHOS). ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.30 <8.30

DIAZINON. ug/kg <20 <20 <20 <20 <20 <20.0 <20.0

DICHLORVOS (DDVP). ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

DISULFOTON (DI-SYSTON). ug/kg <6.7 <6.7 <6.7 <6.7 <6.7 <6.7 <6.7

ETHOPROP (MOCAP). ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.30 <8.30

FENSULFOTHION (DASANIF), ug/kg <50 <50 <50 <50 <50 <50.0 <50.0

FENTHION (BAYCID), ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

MALATHION .ug/kg <170 <170 <170 <170 <170 <170 <170

MERPHOS. ugtkg <8.3 <8.3 <8.3 <8.3 <8.3 <8.30 <8.30

METHL uAOk g <1.00 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00
METHYL PARATHON. u9/kg <010< 0 <10 <10 <10.0 <10.0

MEVINPHOS (PHOSDRIN), ug/kg <10 <10 <1030<0 1. 1.0

NALED ugHkg 
<3.3 <3.3 <3.3 <3.3 <3.3 <33 <3.3

B1 - Sample results are less than 5 times the amount detected in the method blank Result is estimated.

W2 - Matrix spike recovery is low due to sample matrix effect. Sample result Is biased low.

- - Not detected

ORGANOPHOSPHORUS PESTICIDES (CONTD):
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PESTICIDE STORAGE FACILITY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SEDIMENTS
FORT RILEY

PARAMETER PSFSDO5B PSFSD06A PSFSD06B PSFSD07 PSFSDO7B PSFSDO9A PSFSDO9B

Sample Depth (1-2') (0-1) (1-2') (0-1') (1-2') (0-1') (1-2)

Date Collected 4-1-92 3-31-92 3-31-92 3-31-92 3-31-92 7-16-92 7-16-92

VOLATILE ORGANICS (CONTD): <6.2 <7.1 <6.2 <6.2 <6.0 <6.4

1,1 -Dichloroethane, ug/Kg 
<6.2 

6.1

1.1 -Dichloroethene, ug/Kg <3.7 <3.7 <4.2 <3.7 <3.7 <3.6 <3.8

1.2-Dichloroethane. ug/Kg <6.2 <6.2 <7.1 <6.2 <6.2 <6.0 <6.4

1.2-Dichloroethene (total), uglKg <6.2 <6.2 <7.1 <6.2 <6.2 <6.0 <6.4

1.2-Dichloropropane. ug/Kg <3.7 (I) <3.7 <4.2 <3.7 <3.7 <3.6 <3.8

2-Butanone. ug/Kg <120 (I) <120 <140 <120 <120 <120 <130

2-Hexanone, ug/Kg 
<12 0) <12 <14 <12 <12 <12 <13

4-Methyl-2-pentanone. uglKg <12 (I) <12 <14 <12 <12 <12 <13

Acetone. uglKg <120 <120 <140 <120 <120 <120 <130

Benzene. uglKg <3.7 (I) <3.7 <4.2 <3.7 <3.7 <3.8 <3.8

Bromodichloromethane. ug/Kg <6.2 (I) <6.2 <7.1 <6.2 <6.2 <6.0 <6.4

Bromoform. uglKg <6.2 (I) <6.2 <7.1 <6.2 <8.2 <6.0 <6.4

Bromomethane. ug/Kg <12 <12 <140 <12 <12 <12 <13

Carbon disulfide. uglKg <3.7 <3.7 <4.2 <3.7 <3.7 <3.6 <3.8

Carbon tetrachloride, ug/Kg <3.7 (I) <3.7 <4.2 <3.7 <3.7 <3.6 <3.8

Chlorobenzene. ug/Kg <3.7(l) <3.7 <4.2 <3.7 <3.7 <3.6 <3.8

Chloroethane, ug/Kg 
<12 <12 <14 <12 <12 <12 <13

Chloroform. ug/Kg 
<3.7 <3.7 <4.2 <3.7 <3.7 <3.6 <3.8

Chloromethane. ug/Kg <12 <12 <14 <12 <12 <12 <13

Dibromochloromethane. ug/Kg <6.2 (I) <6.2 <7.1 <6.2 <6.2 <6.0 <6.4

Ethylbenzene, ug/Kg <3.7 (I) <3.7 <4:2 <3.7 <3.7 <3.6 <3.8

Methylene chloride, ug/Kg 86 12 (12)(T) 30 (B2) (T) 27 (82)() 21 (B2)(") 21 (82) 23 (82)

Styrene. ugfKg <3.7 (I) <3.7 <4.2 <3.7 <3.7 <3.6 <3.8

Tetrachloroethene, ug/Kg <3.7 (I) <3.7 <4.2 <3.7 <3.7 <3.6 <3.8

Toluene, ug/Kg 7.4 (I) <6.2 <7.1 <6.2 <6.2 <6.0 <6.4

Trichloroethene. ug/Kg <3.7 (I) <3.7 <4.2 <3.7 <3.7 <3.6 <3.8

Vinyl aoetate. ug/Kg <12 (1) <12 <14 <12 <12 <12 <13

Vinyl chloride. ug/Kg <12 <12 <14 <12 <12 <12 <13

Xylenes (total), ug/Kg <6.0 (I) <6.2 <7.1 <6.2 <6.2 <6.0 <6.4

cis-1,3-Dichloropropene ug/Kg <3.7 (I) <3.7 <4.2 <3.7 <3.7 <3.6 <3.8

trans-l,3-Dichloropropene, ug/Kg <3.7 (I) <3.7 <4.2 <3.7 <3.7 <3.6 <3.8

B2 - Sample results are less than 10 times the amount detected in the method 
blank Result Is estimated.

I - Low Internal standard response. Result Is an estimated quantitaton.

T - Sample results are less than 10 times the amount detected In the trip blank Result Is estimated.
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PESTICIDE STORAGE FACILITY / 11-1531

ANALYTICAL DATA SUMMARY TABLES
SEDIMENTS
FORT RILEY

PSFSD05B PSFSDO6A PSFSD06B PSFSD07 PSFSD07B PSFSDO9A PSFSD09B

PARAMETER (1-2) (0-1') (1-2) (0-1') (1-21 (0-1) (1-2)
Sample Depth 

(01 3-19 -3-2 71-9 -69

Date Collected 
4-1-92 3-31-92 3-31-92 3-3192 3-31-92 7-16-92 7

S-MI-VOLATLE ORGANICS (CONTD<2 <280

2.4-DiChloropheol. 
<230 

<250 <230 <240 <250

2.4-Dimethylphenol. ugKg <390 <460 <470 <410 <390<420

24-Dimthyphenol, uglKg <1700 <2000 <2000 <1800 <1700 <1700 <1800

2.4-DinitrophenolI, ug/Kg <270 <320 <330 <290 <270 <280 <290

2,4-Dinitrotoluene. ugKg <270 <320 <330 <290 <270 <280 <290

2,6-Dilitrothlune, ug/Kg <230 <280 <280 <250 <230 <240 <250

2<-1Chloro60ph lr ug/Kg 
<180 <190 <160 <160 <160 <170

2-Chloroph lenol ug/Kg 
<160 <180 <190 <160 <160 <160 <170

2-Meylnaph ene, ug/Kg <160 <180 <190 <160 <160 <160 <170

2- Methylphenol. ugKg <200 <230 <240 <210 <200 <200 <210

2-Nitrophenol. ug/Kg <390 <460 <470 <410 <390 <400 <420

33'-Dichlorobenzidine ugfKg <780 <920 <940 <820 <780 <800 <840

3-Ictroaniine .ug/Kg 
<510 <600 <610 < 530 <510 <520 <550

4,6-Dinitro-2-methylphenol, ugeKg <980 <1200 <1200 <1000 <980 <1000 <1000

4-Bromophenyl phenyl ether. ug/Kg <230 <280 <280 <250 <230 <240 <250

4_Chloro-3-methylphenol, ug/Kg <270 <320 <330 <290 <270 <280 <290

4 
<160 <180 <190 <160 <160 <160 <170

4-Chlorophenyl phenyl ether, uglKg <230 <280 <280 <250 <230 <240 <250

4-Methylphenol. ug/Kg <270 <320 <330 <290 <270 <280 <290

4-Ntroanlllne, ug/Kg <620 <740 <750 <880 <820 <840 <670

4-Ntrophenol, ug/Kg <470 <550 <560 <490 <470 <480 <500

4-etrphefe. uglKg <200 <230 <240 <210 <200 <200 <210

Acenaphthene. ug/Kg <200 <230 <240 <210 <200 <200 <210

Acenapthylene, ug/Kg <200 <230 <240 <210 <200 <200 <210

AenzoBJnthrac4ne. uglKg 160 <140 <140 <120 <120 160 130

Benzota]pyTrene ugKg <270 <320 <330 <290 <270 <280 <290 ()

Benzo~a]pyrene ug/Kg <390 <460 <470 <410 <390 <400 <420 (1)

Benzoghl]peryene, ug/Kfb <390 <460 <470 <410 <390 <400 <420(l)

Benzo[kfluornthene ug/K <390 <460 <470 <410 <390 <400 <420 (1)

Benzoic acid, ugIKg <1100 <1200 <1300 <1100 <1100 <1100 <1100

Benzyl alcohol. ug/Kg <230 <280 <280 <250 <230 <240 <250

Butyl benzyl phthalate, ug/Kg <390 <460 <470 <410 <390 <400 <420

I - Low internal standard response. Result is an estimated quantitation.
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PESTICIDE STORAGE FACIUTY /11-1531

ANALYTICAL DATA SUMMARY TABLES
SEDIMENTS
FORT RILEY

PARAMETER 
PSFSDO5B PSFSD06A PSFSDO6B PSFSDO7 PSFSDO7B PSFSDO9A PSFSDO9B

Sample Depth (1-2') (0-1') (1-2') (0-1) (1-2') (0-1') (1-21

Date Collected 
4-1-92 -92 3-31-92 3-31-92 3-31-92 7-16-92 7-18-92

SEMI LALE ORGANICS CONTD) 160 <140 <140 120 120 240 130

Chry-e. uKg <390 <460 <470 <410 <390 <400 <420

r-n-butylphthalate, ug/Kg 

<473

Di-n-octylphthalate. ug/Kg 
<390 <460 <470 <410 <390 <400 <420 (1)

Dibenza~ nthtracene ugKg <390 <460 <470 <410 <390 <400 <420 (1)

<120 <140 <140 <120 <120 <120 <130

Dibenzofuran, uglKg <390 <460 <470 <410 <390 <400 <420

Diethylphthalate. ugjKg <390 <460 <470 <410 <390 <400 <420

Dmehylphthaate. u g270 <180 190 <160 <160 360 290

Fluoranthene, ug/Kg <270 <320 <330 <290 <270 <280 <290

Fluorene, ug[Kg <270 <<290

Hexachlorobenzene ug/Kg <230 <280 <280 <250 <230 <240 <250

Hexachlorobutadiene. ug/Kg <230 <260 <280 <250 <230 <240 <250

Hexachlorocyclopentadiene, ug/Kg <390 <460 <470 <410 <390 <400 <420

Hexachloroethafle. ugKg <270 <320 <330 <290 <270 <280 <290

lndeno[1.2,3-cdlpyrene. ug/Kg <390 <460 <470 <410 <390 <400 <420 (1)

isophorole. uglKg 
<270 <320 <330 <290 <270 <280 <290

isonugKg 
<230 <280 <280 <250 <230 <240 <250

N-Ntrosodi-propylarrine. ug/Kg<200 
<230 <240 <210 <200 <200 <210

N 
<120 <140 <140 <120 <120 <120 <130

Naphthalenoe, ug/Kg <390 <460 <470 <410 <390 <400 <420

Pentachlorophenol, ugKg <620 <740 <750 <660 <620 <640 <670

Phenanthrene. ug/Kg 200 <180 <190 <160 <160 360 210

Phenol. uglKg 
<200 <230 <240 <210 <200 <200 <210

Pyrene. uglKg 
310 <140 140 160 120 440 380

Pyrene, u230g<280 
<280 <250 <230 <240 <250

b1s(2-Chloroethoxy)methane ug/Kg <230 <280 <280 <250 <230 <240 <250

bes(2-Clloothylther. ug/Kg 
<230 <280 <280 <250 <200 <200 <210

bis(2-Chlorolsopropyl)ether, u/Kg 
<200 <230 <240 <210 <200 <200 <210

bls(2-Ethylhexyphthalate, ug/Kg <390 <460 <470 <410 470 <400 <420

VOLATILE ORGANICS:
i.1,1-Trihtoroethane. ugKg <6.2 (I) <6.2 <7.1 <6.2 <6.2 <6.0 <6.4

1,1.2.2-Tetrachloroethane. ug/Kg 
<6.2 (I) <6.2 <7.1 <6.2 <6.2 <6.0 <6.4

1,1.2-Tdchloroethane ugKg <6.2 (I) <6.2 <7.1 <6.2 <6.2 <6.0 <6.4

I - Low internal standard response. Result is an estimated quantitatio n .
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PESTICIDE STORAGE FACIUTY/ 11-1531

ANALYTICAL DATA SUMMARY TABLES
MONITORING WELL SOIL BORINGS

FORT RILEY
SAMPLE DUPLICATE

PARAMETER MWSB01A MWSBO1B MWSB02A MWSB02B MWSB02F MWSB02C MWSB02D

Sample Depth (15-17') (21-25') (1-2') (4-8') (4-S') (8-12') (14-16')

Date Collected 4-28-92 4-28-92 5-5-92 5-5-92 5-5-92 5-5-92 5-5-92

VOLATILE ORGA.NICS (CONT'D<6 < 5.2 <5.4 <5.6 <5.2
Bromoform, ug/Kg 

<7.5 <6.4 <6.0<525.<.652

Bromomethane, ug/Kg <15 <13 <12 <10 <11 <11 <10

Carbon disulfide, ug/Kg <4.5 <3.9 <3.6 <3.1 <3.2 <3.4 <3.1

Carbon tetrachloride, ug/Kg <4.5 <3.9 <3.6 <3.1 <3.2 <3.4 <3.1

Chlorobenzene, ug/Kg <4.5 <3.9 <3.6 (I) <3.1 <3.2 <3.4 <3.1

Chloroethane, ug/Kg <15 <13 <12 <10 <11 <11 <10

Chloroform. uglKg <4.5 <3.9 <3.6 <3.1 <3.2 <3.4 <3.1

Chloromethafe, ug/Kg <15 <13 <12 <10 <11 <11 <10

Dibromochloromethane , ug/Kg <7.5 <6.4 <6.0 <5.2 <5.4 <5.6 <5.2

Ethylbenzene. ug/Kg <4.5 <3.9 <3.6 (I) <3.1 <3.2 <3.4 <3.1

Methylene chloride, ug/Kg 62 (B2) 46 (B2) 30 18 17 19 17

Styrene, ug/Kg 
<4.5 <3.9 <3.6 (I) <3.1 <3.2 <3.4 <3.1

Tetrachloroethene, ug/Kg <4.5 <3.9 <3.6 (I) <3.1 <3.2 <3.4 <3.1

Toluene, uglKg <7.5 <6.4 <6.0 (I) <5.2 <5.4 <5.6 <5.2

Trichloroethene, u g/Kg <4.5 <3.9 <3.6 <3.1 <3.2 <3.4 <3.1

Vinyl acetate, ug/Kg <15 <13 <12 <10 <11 <11 <10

Vinyl chloride, ug/Kg <15 <13 <12 <10 <11 <11 <10

Xylenes (total), ug/Kg <7.5 <6.4 <6.0 (I) <5.2 <5.4 <5.6 <5.2

cis-1,3-Dichloropropene, ug/Kg <4.5 <3.9 <3.6 <3.1 <3.2 <3.4 <3.1

tmns-1,3-Dichloropropene, ug/Kg <4.5 <3.9 <3.6 <3.1 <3.2 <3.4 <3.1

TOTAL FURNACE METALS:
Arsenic, mg/Kg _ 1.0 2.5 3.7 1.7 1.6 1.7 2.4

Selenium, mg/Kg <0.2 (M2) <0.2 (M2) 0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2)

B2 - Sample results are less than 10 times the amount detected in the method blank. Result is

estimated.
- Low internal standard response. Result is an estimated quanttation.

M2 - Matrix spike recovery is low due to sample matrix effect. Sample result Is biased low.
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PESTICIDE STORAGE FACILITY/ 11-1531

ANALYTICAL DATA SUMMARY TABLES

MONITORING WELL SOIL BORINGS

FORT RILEY
SAMPLE DUPUCATE

PARAMETER MWSBO1A MWSBO1B MWSB02A MWSBO2B MWSBO2F MWSB02C MWSBO2D

Sample Depth (15-17') (21-25') (1-2') (4-8') (4-8') (8-12') (14-16')

Date Collected 4-28-92 4-28-92 5-5-92 5-5-92 5-5-92 5-5-92 5-5-92

SEMI-VOLATILE ORGANICS (CONT'D-:
N-Nitrosodiphenylamine, ug/Kg <180 <210 <200 < 180 <180 <190 <180

Naphthalene, ug/Kg <110 <130 <120 <110 <110 <110 <110

Nitrobenzene, ug/Kg <370 <420 <400 <370 <360 <380 <370

Pentachlorophenol, ug/Kg <590 <670 <640 <590 <580 <610 <590

Phenanthrene, ug/Kg < 150 <170 560 <150 <140 <150 <150

Phenol, ug/Kg <180 <210 <200 <180 <180 <190 <180

Pyrene, ug/Kg <110 <130 800 <110 <110 <110 <110

bis(2-Chloroethoxy)methane, ug/Kg <220 <250 <240 <220 <220 <230 <220

bis(2-Chloroethyl)ether, ug/Kg <220 <250 <240 <220 <220 <230 <220

bis(2-Chlorolsopropyl)ether, ug/Kg <180 <210 <200 < 180 <180 < 190 <180

bis(2-Ethylhexyl)phthalate, ug/Kg <370 <420 480 <370 <360 <380 <370

VOLATILE ORGANICS:
1,1,1 -Trichloroethane, ug/Kg <7.5 <6.4 <6.0 <5.2 <5.4 <5.6 <5.2

1,1,2,2-Tetrachloroethane, ug/Kg <7.5 <6.4 <6.0 (I) <5.2 <5.4 <5.6 <5.2

1,1,2-Trichloroethane, ug/Kg <7.5 <6.4 <6.0 <5.2 <5.4 <5.6 <5.2

1,1 -Dichloroethane, ug/Kg <7.5 <6.4 <6.0 <5.2 <5.4 <5.6 <5.2

1,1-Dichloroethene, ug/Kg <4.5 <3.9 <3.6 <3.1 <3.2 <3.4 <3.1

1.2-Dichloroethane, ug/Kg <7.5 <6.4 <6.0 <5.2 <5A <5.6 <5.2

1,2-Dlchloroethene (total), ug/Kg <7.5 <6.4 <6.0 <5.2 <5.4 <5.6 <5.2

1,2-Dichloropropane, ug/Kg <4.5 <3.9 <3.6 <3.1 <3.2 <3.4 <3.1

2-Butanone, ug/Kg <150 <130 <120 <100 <110 <110 <100

2-Hexanone, ug/Kg <15 <13 <12 (I) <10 <11 <11 <10

4-Methyl-2-pentanone, ug/Kg <15 <13 < 12 (I) <10 <11 <11 <10

Acetone, ug/Kg <150 <130 <120 <100 <110 <110 <100

Benzene, ug/Kg 6.6 5.9 <3.6 <3.1 <3.2 <3.4 <3.1

Bromodichloromethane, ug/Kg <7.5 <6.4 <6.0 <5.2 <5.4 <5.6 <5.2

I - Low internal standard response. Result is an estimated quantitation.
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PESTICIDE STORAGE FACIUTY / 11 - 1531
ANALYTICAL DATA SUMMARY TABLES
MONITORING WELL SOIL BORINGS
FORT RILEY

SAMPLE DUPLICATE

PARAMETER MWSBO1A MWSBO1B MWSBO2A MWSBO2B MWSBO2F MWSB02C MWSBO2D

Sample Depth (15-17') (21-25') (1-2') (4-8') (4-8') (8-12') (14-16')

Date Collected 4-28-92 4-28-92 5-5-92 5-5-92 5-5-92 5-5-92 5-5-92

ACID HERBICIDES:
2,4,5-T, ug/kg <154 <178 <164 <155 <152 <156 <157

2,4,5-TP (SILVEX), ug/kg <132 < 153 <141 <133 <130 <134 <135

2,4-D, ug/kg <892 < 1032 <949 <895 <880 <904 <911

2,4-DB, ugkg <672 <777 <714 <674 <663 <681 <686

DALAPON, ug/kg <4295 <4968 <4568 <4309 <4236 <4355 <4386

DICAMBA, ug/kg <209 <242 <223 <210 <206 <212 <214

DICHLOROPROP, uglkg <485 <560 <515 <486 <478 <491 <495

DINOSEB. uglkg <55 <64 <59 <55 <54 <56 <56

MCPA, ug/kg <183900 <212712 <195596 <184510 <181384 <1867 <187809

MCPP. uglkg <142055 <164310 <151089 <142526 <140111 <144038 <145074
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PESTICIDE STORAGE FACIULTY /11-1531
ANALYTICAL DATA SUMMARY TABLES
MONITORING WELL SOIL BORINGS
FORT RILEY

SAMPLE DUPLICATE

PARAMETER MWSBO1A MWSB01B MWSB02A MWSB02B MWSB02F MWSB02C MWSB02D

Sample Depth (15-17') (21-25') (1-2') (4-8') (4-8') (8-12') (14-16')

Date Collected 4-28-92 4-28-92 5-5-92 5-5-92 5-5-92 5-5-92 5-5-92

TOTAL ICP METALS:
Barium, mg/Kg 61 120 130 53 60 83 100

Cadmium, mg/Kg <0.8 <1.0 <0.8 <0.8 <0.8 <0.8 <0.9

Chromium. mg/Kg 6.8 8.7 10 11 7.9 4.8 6.4

Lead, mg/Kg 5.1 10 56 <3.7 4.7 <3.8 <4.3

Slver, mg/Kg <0.6 <0.8 1.0 0.9 <0.6 <0.7 1.1

TOTAL MERCURY:
Mercury, mg/kg <0.1 <0.1 0.3 <0.1 <0.1 <0.1 <0.1

ORGANOPHO SPHORUS PES TICIDES:<5<0

AZINPHOS METHYL (GUTHION), ug/kg <50 <50 <50 <50 <50 <50 <50

BOLSTAR, ug/kg <5 <5 <5 <5 <5 <5 <5

CHLORPYRIFOS (DURSBAN), ug/kg <10 <10 <10 <10 <10 <10 <10

COUMAPHOS (CO-RAL), ug/kg <50 <50 <50 <50 <50 <50 <50

DEMETON-S (MERCAPTOPHOS), ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3

DIAZINON, ug/kg <20 <20 <20 <20 <20 <20 <20

DICHLORVOS (DDVP), ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

DISULFOTON (DI-SYSTON). ug/kg <6.7 <6.7 <6.7 <6.7 <6.7 <6.7 <6.7

ETHOPROP (MOCAP). ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3

FENSULFOTHION (DASANIT), ug/kg <50 <50 <50 <50 <50 <50 <50

FENTHION (BAYCID), ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

MALATHION, ug/kg <170 <170 <170 <170 <170 < 170 <170

MERPHOS, ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3

METHYL PARATHION, ug/kg <1 <1 <1 <1 <1 <1 <1

MEVINPHOS (PHOSDRIN), ug/kg <10 <10 <10 <10 <10 <10 <10

NALED, ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

PHORATE, ug/kg <5 <5 <5 <5 <5 <5 <5

RONNEL (FENCHLORPHOS), ug/kg <10 <10 <10 <10 <10 <10 <10

STIROPHOS (TETRACHLORVINPHOS). ug/kg <170 <170 <170 <170 <170 <170 <170
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PESTICIDE STORAGE FACILITY /11-1531
ANALYTICAL DATA SUMMARY TABLES
MONITORING WELL SOIL BORINGS
FORT RILEY

PARAMETER MWSBO2E MWSBO3A MWSBO3B MWSBO4A MWSBO4B MWSBOSA MWSBOSB

Sample Depth (20-22') (10-14') (20-22') (12-14') (22-24') (9-11') (17-19')

Date Collected 5-5-92 5-2-92 5-2-92 5-4-92 5-4-92 4-29-92 4-29-92

SEMI-VOLATILE ORGANICS (CONT'D):
N-Nitrosodiphen/lamine, ug/Kg < 180 <210 <200 <180 <200 <180 <180

Naphthalene, ug/Kg <110 < 130 < 120 <110 <120 <110 <110

Nitrobenzene, ug/Kg <370 <420 <400 <360 <410 <370 <370

Pentachlorophenol, ug/Kg <590 <670 <640 <580 <660 <590 <590

Phenanthrene, ug/Kg <150 < 170 < 160 < 140 < 160 < 150 <150

Phenol, ug/Kg < 180 <210 < 200 < 180 <200 <180 <180

Pyrene, ug/Kg <110 <130 <120 <110 <120 180 <110

bis(2- Chloroethoxy) methane, ug/Kg < 220 <250 <240 <220 <250 <220 <220

bis(2-Chloroethyl)ether, ug/Kg <220 <250 <240 <220 <250 <220 <220

bis(2-Chloroisopropyl)ether. ug/Kg < 180 <210 < 200 < 180 <200 < 180 < 180

bis (2-Ethylhexyl) p hthalate, ug/Kg <370 <420 <400 <360 <410 <370 <370

VOLATILE ORGANICS:<
1,1,1 -Trchloroethane, ug/Kg <2.6 <5.6 <5.9 <5.4 <6.0 <5.8 <5.8

1,1,2,2-Tetrachloroethefne, ug/Kg <5.6 <5.6 <5.9 <5.4 <6.0 <5.8 <5.8

1,1,2-Trichloroethane, ug/Kg <5.6 <5.6 <5.9 <5.4 <6.0 <5.8 <5.8

1,1 -Dlchloroethane, ug/Kg <5.6 <5.6 <5.9 <5.4 <6.0 <5.8 <5.8

1,1 -Dichloroethene, ug/Kg <3.4 <3.3 <3.5 <3.3 <3.6 <3.4 <3.4

1,2-Dichloroethane, ug/Kg <5.6 <5.6 <5.9 <5.4 <6.0 <5.8 <5.8

1,2-Dichloroethene (total), ug/Kg <5.6 <5.6 <5.9 <5.4 <6.0 <5.8 <5.8

1,2-Dlchloropropane, ug/Kg <3.4 <3.3 <3.5 <3.3 <3.6 <3.4 <3.4

2-Butanone, ug/Kg <110 <110 <120 <110 <120 <120 <120

2-Hexanone, ug/Kg <11 <11 < 12 <11 <12 <12 <12

4-Methyl-2-pentanone, ug/Kg <11 <11 <12 <11 <120 <12 <12

Acetone, ug/Kg <110 <110 <120 <110 <120 <120 <120

Benzene, ug/Kg <3.4 <3.3 <3.5 <3.3 <3.6 <3.4 <3.4

Bromodichloromethane, ug/Kg <5.6 <5.6 <5.9 <5.4 <6.0 <5.8 <5.8
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PESTICIDE STORAGE FACILITY / 11-1531

ANALYTICAL DATA SUMMARY TABLES
MONITORING WELL SOIL BORINGS

FORT RILEY

PARAMETER MWSBO2E MWSBO3A MWSBO3B MWSBO4A MWSBO4B MWSBOSA MWSB05B

Sample Depth (20-22') (10-14') (20-22') (12-14') (22-24') (9-11') (17-19')

Date Collected 5-5-92 5-2-92 5-2-92 5-4-92 5-4-92 4-29-92 4-29-92

SEMI-VOLATILE ORGANICS (CONT'D)1 <200 <180 <180

Acenaphthene, ug/Kg < 180 <210 < 200 <180 <200 <180 <180

Acenaphthylene, ug/Kg < 180 <210 <200 <180 <200 < 180 <180
Atrcn u/g<180 <210 <200 < 180 <200 < 180 <180

Bnzo[a]anthracene, ug/Kg <110 <130 <120 <110 <120 110 <110

Benzo[alpyrene, ug/Kg <260 <290 <280 <250 (I) <290 <260 <260

Benzo[b]fluomnthene, ug/Kg <370 <420 <400 <360 (I) <410 <370 <370

Benzo[ghilperylene, ug/Kg <370 <420 <400 <360 (I) <410 <370 <370

Benzokfluoranthene, ug/Kg <370 <420 <400 <360 (I) <410 <370 <370

Benzoic acid, ug/Kg <1000 <1100 <1100 <970 <1100 <1000 <1000

Benzyl alcohol, ug/Kg <220 <250 <240 <220 <250 <220 <220

Butyl benzyl phthalate, ug/Kg <370 <420 <400 <360 <410 <370 <370

Chrysone, uglKg 
<110 <130 <120 <110 <120 110 <110

DI-fn-butylphthalate, ug/Kg <370 <420 <400 <360 <410 <370 <370

Di-n-octylphthatate, ug/Kg <370 <420 <400 <360 (I) <410 <370 <370

DIbenzja,h]anthmcene, ug/Kg <370 <420 <400 <360 (I) <410 <370 <370

Dibenzofuran, ug/Kg <110 <130 <120 <110 <120 <110 <110

Diethylphthalate, ug/Kg <370 <420 <400 <360 <410 <370 <370

Dimethylphthalate, ug/Kg <370 <420 <400 <360 <410 <370 <370

Fluomnthene, ug/Kg <150 < 170 < 160 < 140 < 160 180 <150

Fluorene, ug/Kg <260 <290 <280 <250 <290 <260 <260

Hexachlorobenzene, ug/Kg <220 <250 <240 <220 <250 <220 <220

Hexachlorobutadiene, ug/Kg <220 <250 <240 <220 <250 <220 <220

Hexachlorocyclopentadiene, ug/Kg <370 <420 <400 <360 <410 <370 <370

Hexachloroethane, ug/Kg <260 <290 <280 <250 <290 <260 <260

Indeno[1,2,3-cdpyrene, ug/Kg <370 <420 <400 <360 (I) <410 <370 <370

Isophorone, ug/Kg <260 <290 <280 <250 <290 <260 <260

N-Nitrosodi-n-propylamine, ug/Kg <220 <250 <240 <220 <250 <220 <220

I - Low internal standard response. Result is an estimated quantitation.
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PESTICIDE STORAGE FACILITY / 11-1531

ANALYTICAL DATA SUMMARY TABLES
MONITORING WELL SOIL BORINGS

FORT RILEY

PARAMETER MWSBO2E MWSBO3A MWSBO3B MWSBO4A MWSBO4B MWSBO5A MWSBO5B

Sample Depth (20-22') (10-14') (20-22') (12-14') (22-24') (9-11') (17-19')

Date Collected 5-5-92 5-2-92 5-2-92 5-4-92 5-4-92 4-29-92 4-29-92

PESTICIDESIPCBs:
4,4'-DDD, ug/Kg <7.5 <8.4 <8.0 <7.2 <8.3 <7.6 <7.6

4,4'-DDE, uglKg <7.5 <8.4 <8.0 12 <8.3 <7.6 <7.6

4,4'-DDT, ug/Kg <7.5 <8.4 <8.0 <7.2 <8.3 <7.6 <7.6

Ald,n, ug/Kg 
<3.7 <4.2 <4.0 <3.6 <4.2 <3.8 <3.8

Aroclor- 1016, ug/Kg <75 <84 <80 <72 <83 <76 <76

Aroclor-1221, ug/Kg <75 <84 <80 <72 <83 <76 <76

Aroclor-1232, ug/Kg <150 <170 <160 <140 <170 <150 <150

Aroclor-1242, ug/Kg <75 <84 <80 <72 <83 <76 <76

Aroclor- 1248, ug/Kg <75 <84 <80 <72 <83 <76 <76

Aroclor- 1254, ug/Kg <75 <84 <80 <72 <83 <76 <76

Aroclor- 1260, ug/Kg <75 <84 <80 <72 <83 <76 <76

Dieldrin, ug/Kg <7.5 8.7 <8.0 13 <8.3 <7.6 <7.6

Endosulfan I, ug/Kg <3.7 <4.2 <4.0 <3.6 <4.2 <3.8 <3.8

Endosulfan II, ug/Kg <7.5 <8.4 <8.0 <7.2 <8.3 <7.6 <7.6

Endosulfan sulfate, ug/Kg <7.5 <8.4 <8.0 <7.2 <8.3 <7.6 <7.6

Endrin, ug/Kg <7.5 <8.4 <8.0 <7.2 <8.3 <7.6 <7.6

Endrln aldehyde, ug/Kg <7.5 <8.4 <8.0 <7.2 <8.3 <7.6 <7.6

Heptachlor, ug/Kg <3.7 <4.2 <4.0 <3.6 <4.2 <3.8 <3.8

Heptachlor epoxide, ug/Kg <3.7 <4.2 <4.0 <3.6 <4.2 <3.8 <3.8

Methoxychlor, ug/Kg <37 <42 <40 <36 <42 <38 <38

Toxaphene, ug/Kg <370 <420 <400 <360 <420 <380 <380

alpha-BHC, ug/Kg <3.7 <4.2 <4.0 <3.6 <4.2 <3.8 <3.8

alpha-Chlordane, ug/Kg <3.7 <4.2 <4.0 15 <4.2 <3.8 <3.8

beta-BHC, ug/Kg <3.7 <4.2 <4.0 <3.6 <4.2 <3.8 <3.8

detta-BHC. ug/Kg <3.7 <4.2 <4.0 <3.6 <4.2 <3.8 <3.8

gamma-BHC, ug/Kg <3.7 <4.2 <4.0 <3.6 <4.2 <3.8 <3.8

gamma-Chlordane, ug/Kg <3.7 5.1 <4.0 18 <4.2 <3.8 <3.8
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PESTICIDE STORAGE FACIUY / 11 -1531
ANALYTICAL DATA SUMMARY TABLES
MONITORING WELL SOIL BORINGS
FORT RILEY

PARAMETER MWSB02E MWSB03A MWSB03B MWSB04A MWSB04B MWSB05A MWSB05B

Sample Depth (20-22') (10-14') (20-22') (12-14') (22-24') (9-11') (17-19')

Date Collected 5-5-92 5-2-92 5-2-92 5-4-92 5-4-92 4-29-92 4-29-92

SEMI-VOLATILE ORGANICS:
1.2,4-Trichlorobenzene, ug/Kg <260 <290 <280 <250 <290 <260 <260

1,2-Dichorobenzene, ug/Kg < 180 <210 < 200 < 180 <200 <180 < 180

1,3-Dichlorobenzene, ug/Kg <260 <290 <280 <250 <290 <260 <260

1,4-Dichlorobenzone, ug/Kg < 220 <250 <240 <220 <250 <220 <220

2,4.5-Trichlorophenol. ug/Kg <330 <380 <360 <320 <370 <330 <330

2,4,6-Trchlorophenol, ug/Kg <300 <340 <320 <290 <330 <300 <300

2,4-Dichlorophenol, ug/Kg <220 <250 <240 <220 <250 <220 <220

2,4-Dimethylphenol, ug/Kg <370 <420 <400 <360 <410 <370 <370

2,4-Dinitrophenol, ug/Kg < 1600 < 1800 < 1700 < 1500 <1800 <1600 < 1600

2,4-Dintrotoluene, ug/Kg < 260 <290 <280 <250 <290 <260 <260

2,6-Dlnitrotoluene, ug/Kg < 260 <290 <280 <250 <290 <260 <260

2-Chloronaphthalene, ug/Kg <220 <250 <240 <220 <250 <220 <220

2-Chlorophenol, ug/Kg < 150 < 170 < 160 < 140 < 160 < 150 <150

2-MethyInaphthalene, ug/Kg < 150 < 170 < 160 < 140 < 160 < 150 <150

2-Methylphenol, ug/Kg <150 < 170 < 160 < 140 < 160 < 150 <150

2-Nitroanlline, ug/Kg < 180 <210 <200 <180 <200 <180 <180

2-Nitrophenol, ug/Kg <370 <420 <400 <360 <410 <370 <370

3,3'-Dichlorobenzidine, ug/Kg <740 <840 <800 <720 <820 <740 <740

3-Nitroaniline, ug/Kg <480 <550 <520 <470 <530 <480 <480

4.6-Dintro-2-methylphenol, ug/Kg <920 <1000 <1000 <900 <1000 <920 <920

4-Bromophenvyl pheryl ether, ug/Kg <220 <250 <240 <220 <250 <220 <220

4-Chloro-3-methylphenol, ug/Kg < 260 < 290 <280 <250 <290 <260 <260

4-Chloroanlline, ug/Kg < 150 < 170 < 160 < 140 < 160 < 150 <150

4-Chlorophenlyl phenyl ether, ug/Kg <220 <250 <240 <220 <250 <220 <220

4-Methylphenol, ug/Kg <260 <290 <280 <250 <290 <260 <260

4-Nitroanillne, uglKg <590 <670 <640 <580 <660 <590 <590

4-Nitrophenol, ug/Kg <440 <500 <480 <430 <490 <440 <440
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PESTICIDE STORAGE FACILITY /11-1531

ANALYTICAL DATA SUMMARY TABLES
MONITORING WELL SOIL BORINGS

FORT RILEY

PARAMETER MWSB02E MWSB03A MWSB03B MWSB04A MWSB04B MWSB05A MWSB05B

Sample Depth (20-22') (10-14') (20-22') (12-14') (22-24') (9-11') (17-19')

Date Collected 5-5-92 5-2-92 5-2-92 5-4-92 5-4-92 4-29-92 4-29-92

TOTAL ICP METALS:
Barium, mg/Kg 72 190 68 60 70 96 44

Cadmium, mg/Kg <0.8 <0.8 <0.8 <0.8 <1.0 <0.8 <0.8

Chromium, mg/Kg 7.1 11 6.1 20 6.0 10 6.6

Lead, mg/Kg <3.5 8.5 5.9 58 <4.4 30 5.9

Silver, mg/Kg 
1.2 <0.5 <0.7 <0.6 <0.8 <0.6 <0.6

TOTAkL MERCUJRY:
Mercury, mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1

ORGANOPHOSPHORUS PESTICIDES:
AZINPHOS METHYL (GUTHION), ug/kg <50 <50 <50 <50 <50 <50 <50

BOLSTAR, ug/kg <5 <5 <5 <5 <5 <5 <5

CHLORPYRIFOS (DURSBAN), ug/kg <10 <10 <10 <10 <10 <10 <10

COUMAPHOS (CO-RAL), ug/kg <50 <50 <50 <50 <50 <50 <50

DEMETON-S (MERCAPTOPHOS), ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3

DIAZINON, ug/kg <20 <20 <20 <20 <20 <20 <20

DICHLORVOS (DDVP), ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

DISULFOTON (DI-SYSTON), ug/kg <6.7 <6.7 <6.7 <6.7 <6.7 <6.7 <6.7

ETHOPROP (MOCAP). ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3

FENSULFOTHION (DASANIT), ug/kg <50 <50 <50 <50 <50 <50 <50

FENTHION (BAYCID), ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

MALATHION, ug/kg < 170 < 170 < 170 < 170 < 170 < 170 < 170

MERPHOS, ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3

METHYL PARATHION, ug/kg <1 <1 <1 <1 <1 <1 <1

MEVINPHOS (PHOSDRIN), ug/kg <10 <10 <10 <10 <10 <10 <10

NALED, ug/kg <3.3 <3.3 .<3.3 <3.3 <3.3 <3.3 <3.3

PHORATE, ug/kg <5 <5 <5 <5 <5 <5 <5

RONNEL (FENCHLORPHOS), ug/kg <10 <10 <10 <10 <10 <10 <10

STIROPHOS (TETRACHLORVINPHOS), ug/kg <170 <170 <170 <170 <170 <170 <170
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PESTICIDE STORAGE FACIUTY/ 11-1531
ANALYTICAL DATA SUMMARY TABLES
MONITORING WELL SOIL BORINGS

FORT RILEY

PARAMETER MWSBO2E MWSBO3A MWSBO3B MWSBO4A MWSBO4B MWSBOSA MWSBOSB

Sample Depth (20-22') (10-14') (20-22') (12-14') (22-24') (9-11') (17-19')

Date Collected 5-5-92 5-2-92 5-2-92 5-4-92 5-4-92 4-29-92 4-29-92

VOLATIL ORANICS (CON.C_ 'D 
60<58<.

. ........... . . <5.6 <5.6 <5.9 < .

Bromoform, ug/Kg 
<5.4 <6.0 <5.8 <5.8

Bromomethane, ug/Kg <11 <11 <12 <11 <12 <12 <12

Carbon dlsuffide, ug/Kg <3.4 <3.3 <3.5 <3.3 <3.6 <3.4 <3.4

Carbon tetrachloride, uglKg <3.4 <3.3 <3.5 <3.3 <3.6 <3.4 <3.4

Chlorobenzene, ug/Kg <3.4 <3.3 <3.5 <3.3 <3.6 <3.4 <3.4

Chloroethane, ug/Kg <11 <11 <12 <11 <12 <12 <12

Chloroform, ug/Kg <3.4 <3.3 <3.5 <3.3 <3.6 <3.4 <3.4

Chlororethae, ug/Kg <11 <11 <12 <11 <12 <12 <12

Dibromochloromethane, ug/Kg <5.6 <5.6 <5.9 <5.4 <6.0 <5.8 <5.8

Ethylbenzene. ug/Kg <3.4 <3.3 <3.5 <3.3 <3.6 <3.4 <3.4

Methylene chloride, ug/Kg 11 19 22 21 20 70 (B2) 36 (B2)

Styrene. uglKg <3.4 <3.3 <3.5 <3.3 <3.6 <3.4 <3.4

Tetrachloroethe e, uglK <3.4 <3.3 <3.5 <3.3 <3.6 <3..4 <3.4

Toluene, ugtKg <2.6 <5.6 <5.9 <5.4 <6.0 <5.8 <5.8

Trichloroethene, ug/Kg <3.4 <3.3 <3.5 <3.3 <3.6 <3.4 <3.4

Vinyl acetate, ug/Kg <11 <11 <12 <11 <12 <12 <12

Vinyl chloride, ug/Kg <11 <11 < 12 <11 <12 <12 <12

Xylenes (total), ug/Kg <5.6 <5.6 <5.9 <5.4 <6.0 <5.8 <5.8

cls-1,3-Dichloropropene, ug/Kg <3.4 <3.3 <3.5 <3.3 <3.6 <3.4 <3.4

trans-1,3-Dichlororopene, uglKg <3.4 <3.3 <3.5 <3.3 <3.6 <3.4 <3.4

TOTAL FURNACE METALS:
Arsenic, mg/Kg 1.4 2.0 0.5 3.1 0.4 2.9 0.6

Selenium, mg/Kg <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2)

B2 - Sample results are less than 10 times the amount detected in the method blank. Result is

estimated.
M2 - Matrix spike recovery is low due to sample matrix effect. Sample result Is biased low.
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PESTICIDE STORAGE FACIUTY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
GROUNDWATERS
FORT RILEY

SAMPLE DUPLICATE

PARAMETER PSF9201 PSF9202 PSF9206 PSF9203 PSF9204 PSF9205

Date Coflected 7-16-92 7-14-92 7-14-92 7-16-92 7-23-92 7-16-92

PESTICIDES/IPCBs:
44'- DOO, ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
4,4'-DDE, ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
4,4'- DDT. ugA. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Adtin ug/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Aroclor- 1016, ug. < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Aroclor- 1221. uo/L < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Aroclor- 1232, ug/1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Aroclor-1242, ug/L < 1.0 < 1.0 < 1.0 < 2.0 < 1.0 < 1.0

Aroclor- 1 248. ug/L < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
Aroclor- 1254, uo/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Aroclor- 1 260. ug/L < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Dieldrin. ug/ <0.1 <0.1< <0.1 <0.1 <0.1

Endosulfan I, ug/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endosulfan II. ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Endosulfan sulfate, ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Endrin. ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Endrin aldehyde. ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Heptachlor. ugu <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Heptachlor epoxide, ug/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Methoxychlor. ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Toxaphene, ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

alpha- BHC, ugL <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

alpha-Chlordane, ug/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

beta- BHCun. ug <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
delta- BHC, ug/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

gamma-BHC ug/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

gamma-Chlordane, ug. <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

SEMI-VOLA11LE ORGANICS:
1,2,4-Trichlorobenzene, ug/L <7.0 <7.0 < 7.0 <7.0 <7.0 <7.0

1,2- Dichlorobenzene. ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

1,3-Dichlorobenzene, ug/L <7.0 <7.0 <7.0 <7.0 <7.0 <7.0

1.4-Dichorobenzene, ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0

2.4.5- Trichloro phenol, ug/L <9.0 <9.0 <9.0 <9.0 <9.0 <9.0

2,4,6-Trichlorophenol. ug/h <8.0 <8.0 <8.0 <8.0 <8.0 <8.0

2,4-Dichorophenol, ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0
2<4-1imethylphenol, uo01 < 1 <10 <10 <10 <10 <10

2.4-Dinitrophenol, ug/L <43 <43 <43 <43 <43 <43

2,4-Dinitrotouene, ug_ <7.0 <7.0 <7.0 <7.0 <7.0 <7.0

2.6-Dinitotoluene, ugAh <7.0 <7.0 <7.0 <7.0 <7.0 <7.0

2-Chloronaphthaene, ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0

2-Chlorophenol, ug/h <4.0 <4.0 <4.0 <4.0 <4.0 <4.0

2- Methynaphthaene ug/L <4.0 <4.0 < 4.0 <4.0 <4.0 <4.0

2-Methylphenol, ug/L <4.0 <4.0 <4.0 <4.0 <4.0 <4.0
2-Nitroaniline, uyh l <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

2-Nitrophenol, ug/L <10 <10 <10 <10 <10 <'10

3.3'-Dichlorobenzidene, ug/l_ <20 <20 <20 <20 <20 <20

3-Nitroaniline. ug/L <13 <13 <13 <13 <13 <13

4,6-Dinitro-2-methylphenol ug/L <25 <25 <25 <25 <25 <25

4-Bromophenyl phenyl ether, ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0

4-Choro-3-methylphenol. ug/L <7.0 <7.0 <7.0 <7.0 <7.0 <7.0

4-Chloroaniline, ug/L <4.0 <4.0 <4.0 <4.0 <4.0 <4.0

4-Chlorophenyl phenyl ether, ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0
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PESTICIDE STORAGE FACILITY / 11 - 1531
ANALYTICAL DATA SUMMARY TABLES
MONITORING WELL SOIL BORINGS
FORT RILEY

PARAMETER MWSBO2E MWSBO3A MWSBO3B MWSBO4A MWSBO4B MWSBOSA MWSBO5B

Sample Depth (20-22') (10-14') (20-22') (12-14') (22-24') (9-11') (17-19')

Date Collected 5-5-92 5-2-92 5-2-92 5-4-92 5-4-92 4-29-92 4-29-92

ACID HERBICIDES:
2,4,5-T, ug/kg <157 <166 <168 <153 <167 <156 <160

2.4,5-TP (SILVEX). ug/kg <134 <142 <144 <131 <143 <134 <137

2,4-D, ug/kg <906 <960 <972 <885 <965 <901 <926

2,4-DB, ug/kg <682 <723 <732 <667 <727 <679 <697

DALAPON, ug/kg <4360 <4624 <4680 <4263 <4646 <4340 <4458

DICAMBA, ug/kg <212 <225 <228 <208 <226 <211 <217

DICHLOROPROP. ug/kg <492 <522 <528 <481 <524 <490 <503

DINOSEB, ug/kg <56 <59 <60 <55 <60 <56 <57

MCPA, ug/kg <186696 <198008 <200408 <182554 <198952 <185485 <190901

MCPP. ug/kg <144215 <152952 <154806 <141014 <153681 <143557 <147462
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PESTICIDL -JTORAGE FACIUTY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SEDIMENTS
FORT RILEY

SAMPLE DUPLICATE
PARAMETER PSFSDO1A PSFSDO1B PSFSDO2A PSFSDO8 PSFSDO2B PSFSDO4A PSFSDO4B PSFSDO5A

Sample Depth (0-11 (1-21 (0-1') (0-1) (1-21 (0-1') (1-21 (0-11

Date Collected 4-2-92 4-2-92 4-1-92 4-1-92 4-1-92 4-1-92 4-1-92 4-1-92

VOLATILE ORGANICS (CONTD):
1.1-Dichloroethane. ug/Kg <5.6 <6.3 <6.1 <5.8 <6.2 <5.8 <6.6 <6.1

1.1-Dichloroethene, ug/Kg <3.3 <3.8 <3.6 <3.5 <3.7 <3.5 <4.0 <3.6

1.2-Dchloroethane, ug/Kg <5.6 <6.3 <6.1 <5.8 <6.2 <5.8 <6.6 <6.1

1.2-Dichloroethene (total). uglKg <5.6 <6.3 <6.1 <5.8 <6.2 <5.8 <6.6 <6.1

1.2-Dlchloropropane. ug/Kg <3.3 <3.8 <3.6 <3.5 <3.7 <3.5 <4.0 <3.6

2-Butmnone. ug/Kg <110 <130 <120 <120 <120 <120 <130 <120

2-Hexanone. ug/Kg <11 <13 (1) <12 (1) <12 <12 <12(1) <13() <12 (I)

4-Methyl-2-pentanone. ug/Kg <11 <13 0) <12 (1) <12 <12 <12(l) <13(1) <12 (1)

Acetone, ug/Kg <110 <130 <120 <120 <120 <120 <130 <120

Benzene, ug/Kg <3.3 <3.8 <3.6 <3.5 <6.7 <3.5 <4.0 <3.6

Bromodichloromethane, ug/Kg <5.6 <6.3 <6.1 <5.8 <6.2 <5.8 <6.6 <6.1

Bromoform. ug/Kg <5.6 <6.3 <6.1 <5.8 <6.2 <5.8 <6.6 <6.1

Bromomethane. ug/Kg <11 <13 <12 <12 <12 <12 <13 <12

Carbon disulfide. ug/Kg <3.3 <3.8 <3.6 <3.5 <3.7 <3.5 6.9 <3.6

Carbon tetrachloride. ug/Kg <3.3 <3.8 <3.6 <3.5 <3.7 <3.5 <4.0 <3.6

Chlorobenzene. ug/Kg <3.3 <3.8 (1) <3.6 (I) <3.5 <3.7 <3.5 (1) <4.0 (1) k3.6 (1)

Chloroethane. ug/Kg <11 <13 <12 <12 <12 <12 <13 <12

Chloroform, ug/Kg <3.3 <3.8 <3.6 <3.5 <3.7 <3.5 <4.0 <3.6

Chloromethane. ug/Kg <11 <13 <12 <12 <12 <12 <13 <12

Dibromochloromethane ug/Kg <5.6 <6.3 <6.1 <5.8 <6.2 <5.8 <6.6 <6.1

Ethylbenzene. ug/Kg <3.3 <3.8 (1) <3.6 (1) <3.5 <3.7 <3.5 (1) <4.0 (I) <3.6 (1)

Methylene chloride. ug/Kg 49 (82) 47 (132) 55 (B2) 55 (82) 66 (82) 38 (132) 77 (132) 82 (82)

Styrene. ug/Kg <3.3 <3.8 (I) <3.6 (I) <3.5 <3.7 <3.5 () <4.0 (1) <3.6 (1)

Tetrachloroethene. ug/Kg <3.3 <3.8 (1) <3.6 (I) <3.5 <3.7 <3.5 (1) <4.0 (I) <3.6 (1)

Toluene. ug/Kg 6.0 8.7 (l) 5.6 (I) 9.8 7.1 13 () 12 (12) 13 (1)

Trchloroethene, ug/Kg <3.3 <3.8 <3.6 <3.5 <3.7 <3.5 <4.0 <3.6

Vinyl acetate, ug/Kg <11 <13 <12 <12 <12 <12 <13 <12

Vinyl chloride. ug/Kg <11 <13 <12 <12 <12 <12 <13 <12

Xylenes (total). ug/Kg <5.6 <6.3 (I) <6.1 (I) <5.8 <6.2 <5.8 (1) <6.6 (Q <6.1 (1)

cis- 1.3- Dichloropropene. ug/Kg <3.3 <3.8 <3.6 <3.5 <3.7 <3.5 <4.0 <3.6

trans-1.3-Dichloropropene, ug/Kg <3.3 <3.8 <3.6 <3.5 <3.7 <3.5 <4.0 <3.6

B2 - Sample results are less than 10 times the amount detected in the method blank Result Is estimated.
I - Low Internal standard response. Result is an estimated quantitation.
12 - Low Internal standard response and high surrogate recovery. Result is biased high.
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PESTICIDE STORAGE FACILITY /11-1531
ANALYTICAL DATA SUMMARY TABLES

SEDIMENTS
FORT RILEY

SAMPLE DUPLICATE

PARAMETER PSFSDO1A PSFSD01B PSFSDO2A PSFSDO8 PSFSDO2B PSFSDO4A PSFSDO4B PSFSD05A

Sample Depth (0-1') (1-2') (0-1) (0-1') (1-2') (0-11 (1-21 (0-11

Date Collected 4-2-92 4-2-92 4-1-92 4-1-92 4-1-92 4-1-92 4-1-92 4-1-92

TOTAL FURNACE METALS: 2.2 1.4 1.1 1.5 0.8 0.9 2.7 3.4

Selenium, mg/Kg 0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2)

TOTAL MERCURY:0
Mercury. mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 0.1 (81) <0.1 <0.1

TOTAL ICP METALS:
Barium, mg/Kg 88 74 95 110 55 110 150 93

Cadmium, mg/Kg 2.1 <0.8 1.3 0.9 <0.7 1.2 <0.9 <0.8

Chromium. mg/Kg 13 7.6 19 16 4.2 25 14 10

Lead. mg/Kg 60 10 130 110 24 210 64 72

Silver, mg/Kg <0.7 <0.8 <0.7 <0.7 <0.7 0.8 <0.9 <0.8

ORGANOPHOSPHORUS PESTICIES:<
AZINPMOS METHYL (GUTHION), uglkg <50 <50 <50 <50 <50 <50 <50 <50.

BOLSTAR (SULPROFOS), ug/kg <5.0 <5.0 <5.0 <5.00 <5.00 <5.00 <5.00 <5.00

CHLORPYRFOS (DURSBAN), ug/kg <10 <10 <10 <10 <10 <10. <10 <10

COUMAPHOS (CO-RAL). ug/kg <50 <50 <50 <50 <50 <50 <50 <50.

DEMETON-S (MERCAPTOPHOS), ug/kg <8.3 <8.3 <8.3 <8.3 <8.30 <8.3 <8.3 <8.30

DIAZINON. ugjkg <20 <20 <20 <20 <20 <20 <20 <20.

DICHLORVOS (DDVP). ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

DISULFOTON (DI-SYSTON). ug/kg <6.7 <6.7 <6.7 <6.7 <6.7 <6.7 <6.7 <6.7

ETHOPROP (MOCAP). ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.30

FENSJLFOTHION (DASANIT). ug/kg <50 <50 <50 <50 <50 <50 <50 <50.

FENTHION (BAYCID). ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

MALATHION. ug/lkg <170 <170 <170 <170 <170 <170 <170 <170

MERPHOS, ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.30

METI-IYL PARATHION, ug/kg <1.0 <1.0 <1.00 <1.00 <1.00 <1.0 <1.0 <1.00

MEVINPHOS (PHOSDRIN), ug/kg <10 <10 <10 <10 <10 <10 <10 <10.

NALED. uglkg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

B1 - Sample results are less than 5 times the amount detected In the method blank. Result is estlmated.

W - Matrix spike recovery is low due to sample matrix effect Sample result Is biased low.

ORGANOPHOSPHORUS PESTICIDES (CONrD):
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PESTICIDE STORAGE FACIULTY / 11-1531
ANALY'ICAL DATA SUMMARY TABLES
SEDIMENTS
FORT RILEY

SAMPLE DUPLICATE

PARAMETER PSFSD01A PSFSD01B PSFSDO2A PSFSD08 PSFSDO2B PSFSDO4A PSFSDO4B PSFSDOSA

Sample Depth (0-1') (1-2') (0-1) (0-1') (1-2') (0-1) (1-2) (0-1

Date Collected 4-2-92 4-2-92 4-1-92 4-1-92 4-1-92 4-1-92 4-1-92 4-1-92

SEMI-VOLATILE ORGANICS (CONTD).
Chrysene. ug/Kg <660 <140 170 <120 <120 120 <120 160

DI-n-butylphthalate ug/Kg <2200 <450 <420 <400 <400 <410 <410 <410

DI-n-octylphthalate. ug/Kg <2200 <450 <420 (I) <400 <400 <410 (I) <410 OR) <410

Dibenzah]anthraene. ug/Kg <2200 <450 <420 (I) <400 <400 <410 (I) <410 (IO <410

Dibenzofuran. ug/Kg <660 <140 <130 <120 <120 <120 <120 <120

Dlethylphthalate. ug/Kg <2200 <450 <420 <400 <400 <410 <410 <410

Dimethylphthalate. ugKg <2200 <450 <420 <400 <400 <410 <410 <410

Fluoranthene. ug/Kg <880 <180 170 <160 <160 210 <160 250

Ruorene. ug/Kg <1500 <320 <290 <280 <280 <290 <290 <290

Hexachlorobenzene, ug/Kg <1300 <270 <250 <240 <240 <250 <250 <250

Hexachlorobutadiene, ug/Kg <1300 <270 <250 <240 <240 <250 <250 <250

Hexachlorocyclopentadiene. ug/Kg <2200 <450 <420 <400 <400 <410 <410 <410

Hexachloroethane. ug/Kg <1500 <320 <290 <280 <280 <290 <290 <290

lndeno[1.2.3-cd]PYrfee, uglKg <2200 <450 <420 (I) <400 <400 <410 () <410 (R) <410

Isophorone. ug/Kg <1500 <320 <290 <280 <280 <290 <290 <290

N-Nitrosodi-n-propylayi ne. ug/Kg <1300 <270 <250 <240 <240 <250 <250 <250

NNitrosodiphenylamine, ug/Kg <1100 <220 <210 <200 <200 <210 <210 <210

Naphthalene. ug/Kg <660 <140 <130 <120 <120 <120 <120 <120

Nitrobenzene. ug/Kg <2200 <450 <420 <400 <400 <410 <410 <410

Pentachlorophenol, ug/Kg <3500 <720 <670 <640 <840 <60 <860 <660

Phenanthrene. ug/Kg <880 <180 <170 <160 <160 <160 <160 <160

Phenol. ug/Kg <1100 <220 <210 <200 <200 <210 <210 <210

Pyrene. ug/Kg 880 <140 340 120 120 250 <120 290

bis(2-Chloroethoxy)methane. ugJKg <1300 <270 <250 <240 <240 <250 <250 <250

bis(2-Chloroethyl)ether. ug/Kg <1300 <270 <250 <240 <240 <250 <250 <250

bis(2-Chloroisopropyoether, ug/Kg <1100 <220 <210 <200 <200 <210 <210 <210

bis(2-EthylhexyDphthalate. uglKg <2200 <450 550 640 <400 450 570 <410

VOLATILE ORGANICS:
1.1.1-Trichloroethane, ug/Kg <5.6 <6.3 <6.1 <5.8 <6.2 <5.8 <6.6 <6.1

1.1.2.2-Tetrachloroethane, ug/Kg <5.6 <6.3 (I) <6.1 (I) <5.8 <6.2 <5.8 (I) <6.6 () <6.1 ()

1,1.2-Trchloroethane. ug/Kg <5.6 <6.3 <6.1 <5.8 <6.2 <5.8 <6.6 <6.1

I - Low Internal standard response. Result Is an estimated quantitatbon.

IR - The internal standard response is less than 10% of the internal standard area. Result Is rejected.
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PESTICIDE STORAGE FACIlTY /11-1531
ANALYTICAL DATA SUMMARY TABLES
SEDIMENTS
FORT RILEY

SAMPLE DUPLICATE

PARAMETER PSFSDO1A PSFSDO1B PSFSDO2A PSFSD08 PSFSDO2B PSFSDO4A PSFSDO4B PSFSD05A

Sample Depth (0-1') (1-2') (0-1') (0-1') (1-2) (0-1) (1-2) (0-1)

Date Collected 4-2-92 4-2-92 4-1-92 4-1-92 4-1-92 4-1-92 4-1-92 4-1-92

SEMI-VOLATILE ORGANICS (CONTD):
2,4-Dichlorophenol, ug/Kg <1300 <270 <250 <240 <240 <250 <250 <250

2.4-Dimethylphenol. ug/Kg <2200 <450 <420 <400 <400 <410 <410 <410

2.4-Dinitrophenol. ug/Kg <9500 <1900 <1800 <1700 <1700 <1800 <1800 <1800

2,4-Dinitrotoluene, ug/Kg <1500 <320 <290 <280 <280 <290 <290 <290

2.6-Dinitrotoluene, ug/Kg <1500 <320 <290 <280 <280 <290 <290 <290

2-Chloronaphthalene, uglKg <1300 <270 <250 <240 <240 <250 <250 <250

2-Chlorophenol. ug/Kg <880 <180 <170 <160 <160 <160 <160 <160

2-Methylnaphthalene, ug/Kg <880 <180 <170 <160 <160 <160 <160 <160

2-Methylphenol, ug/Kg <880 <180 <170 <160 <160 <160 <160 <160

2-Nitroaniline. ug/Kg <1100 <220 <210 <200 <200 <210 <210 <210

2-Nitrophenol, ug/Kg <2200 <450 <420 <400 <400 <410 <410 <410

3.3'-Dlchlorobenzldine. uglKg <4400 <900 <840 <800 <800 <820 <820 <820

3-Nitroaniline, uglKg <2900 <580 <550 <520 <520 <530 <530 <530

4.6- Dinitro-2-methylphenol, ug/Kg <5500 <1100 <1000 <1000 <1000 <1000 <1000 <1000

4-Bromophenyl phenyl ether. ug/Kg <1300 <270 <250 <240 <240 <250 <250 <250

4-Chloro-3-methylphenol. ug/Kg <1500 <320 <290 <280 <280 <290 <290 <290

4-Chloroaniline. ug/Kg <880 <180 <170 <160 <160 <160 <160 <160

4-Chlorophenyl phenyl ether, ug/Kg <1300 <270 <250 <240 <240 <250 <250 <250

4-Methylphenol. ug/Kg <1500 <320 <290 <280 <280 <290 <290 <290

4-Nitroaniline, ug/Kg <3500 <720 <670 <640 <640 <660 <660 <660

4-Nitrophenol. ug/Kg <2600 <540 <500 <480 <480 <490 <490 <490

Acenaphhene. ug/Kg <1100 <220 <210 <200 <200 <210 <210 <210

Acenaphthylene. ug/Kg <1100 <220 <210 <200 <200 <210 <210 <210

Anthracene. ug/Kg <1100 <220 <210 <200 <200 <210 <210 <210

Benzo[a]anthracene, ug/Kg <660 <140 130 <120 <120 <120 <120 120

Benzo(a]pyrene, ug/Kg <1500 <320 <290 (1) <280 <280 <290 (1) <290 (R <290

Benzo(b]fluoranthene, ug/Kg <2200 <450 <420 (I) <400 <400 <410 (1) <410 (1 <410

Benzo[ghi]perylene. ug/Kg <2200 <450 <420 (I) <400 <400 <410 (1) <410 (IR <410

Benzo(k]fluoranthene, ug/Kg <2200 <450 <420 (I) <400 <400 <410 (1) <410 OR <410

Benzoic acid, ug/Kg <5900 <1200 <1100 <1100 <1100 <1100 <1000 <1100

Benzyl alcohol, ug/Kg <1300 <270 <380 <240 <240 <250 <250 <250

Butyl benzyl phthalate, ug/Kg <2200 <450 <420 <400 <400 <410 <410 <410

I - Low Internal standard response. Result Is an estimated quantltation.
IR - The Internal standard response Is less than 10% of the internal standard area. Result Is rejected.
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PESTICIDE STORAGE FACILITY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SEDIMENTS
FORT RILEY

PARAMETER PSFSD05B PSFSD06A PSFSD06B PSFSD07 PSFSDO7B PSFSDO9A PSFSD09B

Sample Depth (1-2') (0-1') (1-2') (0-1') (1-2) (0-1 (1-21

Date Collected 4-1-92 3-31-92 3-31-92 3-31-92 3-31-92 7-16-92 7-16-92

PESTICIDESIP .: 
<. 80<.

4,4'- DDD, ug/Kg <7.9 15 31 24 <7.8 <8.0 <8.4

4.4'-DDE, ug/Kg 46 <9.2 <9.4 11 <7.8 <8.0 <8.4

4,4'-DDT. ug/Kg 37 <9.2 <9.4 17 8.6 40 17

Aldnn. ug/Kg <4.0 <4.6 <4.7 <4.1 <3.9 <4.0 <4.2

Alocor-1016, ug/Kg <79 <92 <94 <82 <78 <80 <84

Aroclor-1221, ug/Kg <79 <92 <94 <82 <78 <80 <84

Aroclor-1232, ug/Kg <160 <180 <190 <160 <160 <160 <170

Aroclor-1242. ug/Kg <79 <92 <94 <82 <78 <80 <84

Aroclor-1248. ug/Kg <79 <92 <94 <82 <78 <80 <84

Aroclor-1254. ug/Kg <79 <92 <94 <82 <78 <80 <84 o

Aroclor-1260, ug/Kg <79 <92 <94 <82 <78 <80 <84

Dieldrn, ug/Kg <7.9 <9.2 <9.4 <8.2 <7.8 <8.0 <8.4

Endosulfan 1. ug/Kg <4.0 <4.6 <4.7 <4.1 <3.9 <4.0 <4.2
Endosuffan 11. ug/Kg <7.9 <9.2 <9.4 <8.2 <7.8 <8.0 <8.4

Endosuffan suffate. ug/Kg <7.9 <9.2 <9.4 <8.2 <7.8 <8.0 <8.4

Endan s ug/Kg <7.9 <9.2 <9.4 <8.2 <7.8 <8.0 <8.4

Endnn aldehyde, ugJKg <7.9 <9.2 <9.4 <8.2 <7.8 <8.0 <8.4

Heptachlor. ug/Kg <4.0 <4.6 <4.7 <4.1 <3.9 <4.0 <4.2

Heptachlor epoxide, ugKg <4.0 <4.6 <4.7 <4.1 <3.9 <4.0 <4.2

Methoxychlor. ug/Kg <40 <46 <47 <41 <39 <40 <42

Toxaphene, ug/Kg <400 <460 <470 <410 <390 <400 <420

alpha-BHC, ug/Kg <4.0 <4.6 <4.7 <4.1 <3.9 <4.0 <4.2

alpha-Chlordane. ug/Kg <4.0 7.1 9.6 22 9.5 11 10

beta-BHC. ug/Kg <4.0 <4.6 <4.7 <4.1 <3.9 <4.0 <4.2

delta-BHC. ug/Kg <4.0 <4.6 <4.7 <4.1 <3.9 <4.0 <4.2

gamma-BHC, ug/Kg <4.0 <4.6 <4.7 <4.1 <3.9 <4.0 <4.2

gamma-Chlordane. uglKg <4.0 8.5 12 28 12 24 21

SEMI-VOLATILE ORGANICS:
1.2.4-Trchlorobenzene. uglKg <270 <320 <330 <290 <270 <280 <290

1.2-Dchlorobenzene. ugfKg <200 <230 <240 <210 <200 <200 <210

1.3-Dlchlorobenzene, ug/Kg <270 <320 <330 <290 <270 <280 <290

1.4-Dichlorobenzene, uglKg <230 <280 <280 <250 <230 <240 <250

2.4.5-Tichlorophenol. ug/Kg <350 <410 <420 <37 <350 <360 <380

2,4.6-Tchlorophenol. ug/Kg <310 <370 <380 <330 <310 <320 <340
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PESTICIDE STORAGE FACIULTY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SEDIMENTS
FORT RILEY

SAMPLE DUPLICATE
PARAMETER PSFSDO1A PSFSD01B PSFSDO2A PSFSDO8 PSFSDO2B PSFSDO4A PSFSDO4B PSFSDO5A

Sample Depth (0-1) (1-2-) (0-1) (0-1) (1-2) (0-11 (1-2) (0-1)
Date Collected 4-2-92 4-2-92 4-1-92 4-1-92 4-1-92 4-1-92 4-1-92 4-1-92

PHORATE. ug/kg <5.0 <5.0 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00

RONNEL (FENCHLORPHOS). ug/kg <10 <10 <10 <10 <10 <10 <10 <10

STROPHOS (TETRACHLORVINPHOS). ug/kg <170 <170 <170 <170 <170 <170 <170 <170

2.3.7.8-TCDD (DIOXIN ISOMER). lpt: NA NA NA NA NA <0.132 NA NA

ACID HERBICIDES:
2.4.5-T. ugIkg <164 <14 <171 <172 <168 <165 <184 <173

2.4.5-TP (SILVE)Q. uglkg <141 <158 <147 <147 <144 <141 <158 <148

2.4-D. uglkg <950 <1064 <991 <993 <971 <955 <1064 <999

2.4-DB. uglkg <715 <801 <747 <748 <731 <719 <801 <752

DALAPON. ug/kg <4573 <5124 <4774 <4781 <4874 <4596 <5122 <4808

DICAMBA, ug/kg <223 <250 <233 <233 <228 <224 <250 <234

DICHLOROPROP, uglkg <516 <578 <539 <539 <527 <519 <578 <542

DINOSEB. ug/kg <59 <66 <61 <61 <60 <59 <66 <62

MCPA, ug/kg <195803 <219419 <204406 <204707 <200144 <196795 <219333 <205868

MCPP. ug/kg <151249 <169492 <157895 <158127 <154602 <152015 <169425 <159024

NA - Not analyzed
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PESTICIDE STORAGE FACIlTY / 11 - 1531
ANALYTICAL DATA SUMMARY TABLES
GFOUNDWATERS
FORT RILEY

SAMPLE DUPLICATE
PARAMETER PSF920i PSF9202 PSF9206 PSF9203 PSF9204 PSF9205

DateCollected 7-16-92 7-14-92 7-14-92 7-16-92 7-23-92 7-16-92

SEMI-VOLATILE ORGANICS (CONTD:"
4 - Methylphenol, ug/L <7.0 <7.0 <7.0 < 7.0 <7.0 <7.0

4-Nitroaniline, ug/1. <16 <16 <16 <16 <16 <16

4-Nftrophenol. ug/. <12 <12 <12 <12 <12 <12

Acenaphthene, ugL <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Acenaphthylene. ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Anthracene, ugA. <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Benz(a]anthracene, ug/L. <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Benzo[a]pyrene. ug/L <7.0 <7.0 <7.0 <7.0 <7.0 <7.0

Benzo[b]fluoranthene, ug/L <10 <10 <10 <10 <10 <10

Benzolghilperylene ug/L <10 <10 <10 <10 <10 <10

Benzo[k]fluoranthene, ug/L <10 <10 <10 <10 <10 <10

Benzoic acid, ug/. <27 <27 <27 <27 <27 <27

Benzyl alcohol, ug/1 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0

Butyl benzyl phthalate, ug/L <10 <10 <10 <10 <10 <10

Chrysene, ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Di-n-butylphthalate, ug/L. <10 <10 <10 <10 <10 <10

Di-n-octylphthalate, ug/L <10 <10 <10 <10 <10 <10

Dibenz[a,h]anthracene ug/L <10 <10 <10 <10 <10 <10

Dibenzofuran, ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Diethylphthalate. ug/L <10 <10 <10 <10 <10 <10

Dimethylphthalate. ug/L <10 <10 <10 <10 <10 <10

Ruoranthene, ug/l_ <4.0 <4.0 <4.0 <4.0 <4.0 <4.0

Fuorene, ug/L <7.0 <7.0 <7.0 <7.0 <7.0 <7.0

Hexachlorobenene, ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0
Hexachlorobutadiene ug]L <6.0 <6.0 <6.0 <6.0 <6.0 <6-0

Hexachlorocyclopentadiene. ug/L <10 <10 <10 <10 <10 <10

Hexachloroethane, ug/L <7.0 <7.0 <7.0 <7.0 <7.0 <7.0

Indeno[1.2,3-cd]pyrene, ug/L <10 <10 <10 <10 <10 <10

Isophorone, ug/h <7.0 <7.0 <7.0 <7.0 <7.0 <7.0

N-Nitrosodi-n-propylarnine, ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0

N-Nitrosodiphenylamine, ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Naphthalene. ugJL <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Nitrobenzene, ugL <10 <10 <10 <10 <10 <10

Pentachlorophenol. ug/L <16 <16 <16 <16 <16 <16

Phenanthrene, ug/L <4.0 <4.0 <4.0 <4.0 <4.0 <4.0

Phenol. ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Pyrene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

bis(2-Chloroethoxy) methane. ug/l <6.0 <6.0 <6.0 <6.0 <6.0 <6.0

bis(2-Chloroelhyl)ether. ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0

bis(2-Chloroisopropyl)ether. ugAh <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

bis(2-Ethyhexyl)phthalate. ug/L <10 <10 <10 <10 <10 <10

VOLATILE ORGANICS:
1.1.1- Trichloroethane, ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

1.1,2.2-Tetrachloroethane, ug/h <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

1.1,2-Trichloroethane, ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

1.1- Dichloroethane, ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

1,1- Dichloroethene, ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

1.2-Dichloroethane, ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

1,2-Dichloroethene (total). ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

1.2-Dichloropropane. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

2-Butanole, ug/L <100 <100 <100 <100 <100 <100

2-Hexanone. ug/L <10 <10 <10 <10 <10 <10
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PESTICIDE STORAGE FACILITY I 11 - 1531

ANALYTICAL DATA SUMMARY TABLES

GROUNDWATERS
FORT RILEY

SAMPLE DUPLICATE

PARAMETER PSF92O1 PSF9202 PSF9206 PSF9203 PSF9204 PSF9205

Date Collected 7-16-92 7-14-92 7-14-92 7-16-92 7-23-92 7-16-92

VOLATILE ORGANICS (CONTD): <10 <10 <10 <10 <10 <10

4-Methyl-2-pentanone, ug/L <10 <100 <10 <100 <10 <10

Acetone. ugIL 1010 1010 <0010

Aetoneugit <3.0 <3.0 <3.0 <3.0 <3.0 <3.0
Benzene, ugh 50<50<. <5.0 <5.0 <5.0

Bromodichoromethane, ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Bromoform, ug/L <5.0 < 5.0 <5.0 <5.0 <5b <5.0

Bromometh ae. ug/L <10 <10 <10 <10 <10 <10

Carbon disulfide, ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Carbon tetrachlorde. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Chlorobenzene, ug/L <3.0 < 3.0 <3.0 <3.0 <3.0 <3.0

Chloroethane, uo/L <10 <10 <10 <10 <10 <10

Chloroform. ugL <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Chloromethane, ug/L <10 <10 <10 <10 <10 <10

Dibromochloromethane, ug/L < 5.0 < 5.0 <5.0 <5.0 <5.0 <5.0

roh rlbthaIne. ugL <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Ethylbenele. ugAL 9.3() <5.0 <5.0 21 (T) 5.4 (T) 18 (T)

Styrene. ug/L < 3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Tetrachloroethene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Toluene. ugL <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Trichloroethene, ug/L <3.0 <3.0 <3.0 <3.0 <3.0 3.0

Vinyl acetate. ug/L <10 <10 <10 <10 <10 <10

Vinyl chloride. ug/L <10 <10 <10 <10 <10 <10

Xylenes (total), ug/. <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

cis- 1,3-Dichloropropene, uo/L<3.0 <3.0 <3.0 <3.0 <3.0 <3.0

trans- 13-Dichloropropene ug.l <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

DISSOLVED FURNACE METALS:

Arsenic. ug/L <2.0 <2.0 <2.0 <2.0 <2.0 '15

Lead, ug/L <5.0 (M2) <5.0 (M2) <5.0 (M2) <5.0 (M2) <1.0 (M2) <5.0 (M2)

Selenium, ugLh 1.1 2.2 2.1 1.5 1.2 2.6

DISSOLVED ICP METALS:<1017

Aluminum. uotLS <110 284 <110 <110 <110 170

Antimony. ug/L <31 <31 <31 <31 , <31 <31

Barium. ug/L 88 100 83 92 84 120

Beryllium. ug/L < 1.0 3.0 2.9 1.6 1.6 1.5

Cadmium, u/. <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Cadmium. ugl 88000 340000 340000 180000 140000 170000

Chromium. ug/L <10 <10 <10 <10 <10 <10

Cobalt, ug/L <10 <10 <10 <10 <10 <10

Copper, ug/- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Iron. ug/L <45 <45 <45 <45 78 <45

Manu. 14000 55000 55000 29000 18000 27000

Magnesium. ug/l 24 54 52 83 31 40

Nickel, u ug/L <18 <18 <18 <18 <18 <18

Potassium, ugAL 3300 6100 6200 5700 3800 19000

Silver ug/L < 4.0 <4.0 <4.0 <4.0 <4.0 <4.0

Sodium, ug/L 11000 89000 90000 47000 25000 41000

Thallium. ugL <110 <110 <110 <110 <110 <110

Vanadium. ugL <7.0 <7.0 <7.0 <7.0 <7.0 24

M2 - Matrix spike recovery is low due to sample matrix effect. Sample result is biased low.

T - Sample results are less than 10 times the amount detected in the trip blank. Result is estimated.
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PESTICIDE STORAGE FACIULTY 111-1531
ANALYTICAL DATA SUMMARY TABLES
SEDIMENTS
FORT RILEY

SAMPLE DUPLICATE

PARAMETER PSFSDO1A PSFSD01B PSFSDO2A PSFSD08 PSFSDO2B PSFSDO4A PSFSDO4B PSFSDOSA

Sample Depth (0-1') (1-2') (0-1') (0-1') (1 -2 ) (0-1) (1-21 (0-1)

Date Collected 4-2-92 4-2-92 4-1-92 4-1-92 4-1-92 4-1-92 4-1-92 4-1-92

PESTlCIDESPICBs:
4,4'-DDD, ug/Kg <8.9 <9.1 8.7 <8.1 <8.1 91 13 100

4,4'-DDE, ug/Kg <8.9 <9.1 <8.5 <8.1 <8.1 21 <8.8 280

4,4'-DDT. ug/Kg 11 <9.1 <8.5 <8.1 <8.1 16 <8.8 480

Aldrn. ug/Kg <4.4 <4.5 <4.3 <4.1 <4.0 <4.0 <4.4 <21

Aroclor-1 01 6, ug/Kg <89 <91 <85 <81 <81 <80 <88 <420

Aroclor-1221, ug/Kg <89 <91 <85 <81 <81 <80 <88 <420

Aroclor-1232. ug/Kg <180 <180 <170 <160 <10 <160 <180 <830

Aroclor-1242. ug/Kg <89 <91 <85 <81 <81 <80 <88 <420

Aroclor-1248, ug/Kg <89 <91 <85 <81 <81 <80 <88 <420

Aroclor-125 4. ug/Kg <89 <91 <85 <81 <81 <80 <88 <420

Aroclor-1260. ug/Kg <89 <91 <85 <81 <81 <80 <88 <420

Dieldrin, ug/Kg <8.9 <9.1 <8.5 <8.1 <8.1 20 <8.8 56

Endosulfan I. ug/Kg <4.4 <4.5 <4.3 <4.1 <4.0 <4.0 <4.4 <21.

Endosulfan II. ug/Kg <8.9 <9.1 <8.5 <8.1 <8.1 <8.0 <8.8 <42

Endosulfan sulfate. ug/Kg <8.9 <9.1 <8.5 <8.1 <8.1 <8.0 <8.8 <42

Endnn. ug/Kg <8.9 <9.1 <8.5 <8.1 <8.1 <8.0 <8.8 <42

Endnn aldehyde. ug/Kg <8.9 <9.1 <8.5 <8.1 <8.1 <8.0 <8.8 <42

Hoptachlor, ug/Kg <4.4 <4.5 <4.3 <4.1 <4.0 <4.0 <4.4 <21

Heptachlor epoxide, ug/Kg <4.4 <4.5 <4.3 <4.1 <4.0 <4.0 <4.4 <21

Methoxychlor, ug/Kg <44 <45 <43 <41 <40 <40 <44 <210

Toxaphene, ug/Kg <440 <450 <430 <410 <400 <400 <440 <2100

alpha-BHC, ug/Kg <4.4 <4.5 <4.3 <4.1 <4.0 <4.0 <4.4 <21

alpha-Chlordane, ug/Kg 9.4 <4.5 4.7 5.8 <4.0 33 <4.4 67

beta- BHC, ug/Kg <4.4 <4.5 <4.3 <4.1 <4.0 <4.0 <4.4 <21

delta-BHC. ug/Kg <4.4 <4.5 <4.3 <4.1 <4.0 <4.0 <4.4 <21

gamma-BHC, ug/Kg <4.4 <4.5 <4.3 <4.1 <4.0 <4.0 <4.4 <21

gamma-Chlordlne, ug/Kg 14 <4.5 7.0 7.8 <4.0 37 <4.4 65

SEMI-VOLATILE ORGANICS:
1.2.4-Tchlorobenzene, ug/Kg <1500 <320 <290 <280 <280 <290 <290 <290

1,2-Dichlorobenzene, ug/Kg <1100 <220 <210 <200 <200 <210 <210 <210

1.3-Dchlorobenzene, ug/Kg <1500 <320 <290 <280 <280 <290 <290 <290

1,4-DIchlorobenzene, ug/Kg <1300 <270 <250 <240 <240 <250 <250 <250

2.4.5-Trichlorophenol. ug/Kg <2000 <410 <380 <360 <360 <370 <370 <370

2.4.6-Trichlorophenol. ug/Kg <1800 <360 <340 <320 <320 <330 <330 <330
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PESTICIDE STORAGE FACIUTY / 11 - 1531

ANALYTICAL DATA SUMMARY TABLES

SURFACE SOILS
FORT RILEY

PARAMETER PSFSS01 PSFSS02 PSFSS03 PSFSS04

Sample Depth (1-2') (6-181 (3-12) (1-12")

Date Collected 4-8-92 4-7-92 4-5-92 4-6-92

ACID HERBICIDES:
2,4,5-T, ug/kg < 159 < 145 <159 <176

2,4,5-TP (SILVEX), uglkg <136 <124 <137 <151

2,4-D, uglkg <919 <839 <922 <1020

2,4-DB, ug/kg <692 <632 <694 <768

DALAPON, ug/kg <4423 <4041 <4437 <4910

DICAMBA, ug/kg <215 <197 <216 <239

DICHLOROPROP, ug/kg <499 <456 <501 <554

DINOSEB, ug/kg <57 <52 <57 <63

MCPA, ug/kg <189385 <173039 <190010 <210248

MCPP, uglkg <146292 <133665 <146774 <162407

2.3,7,8-TCDD (DIOXIN ISOMER), ppt <456 <232.9 NA <267

NA - Not analyzed
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PESTICIDE STORAGE FACIUTY / 11 - 1531
ANALYTICAL DATA SUMMARY TABLES
SURFACE SOILS
FORT RILEY

PARAMETER PSFSS01 PSFSS02 PSFSS03 PSFSS04

Sample Depth (1-2') (6-18) (3-12) (1-12')

Date Collected 4-8-92 4-7-92 4-5-92 4-6-92

SEMI-VOLATILE ORGANICS (CONT'D:
Naphthalene, uglKg <120 <520 <1100 <120

Nitrobenzene, uglKg <390 <1700 <3800 <410

Pentachlorophenol, ug/Kg <620 <2800 <6000 <660

Phenanthrene, ug/Kg < 160 <690 <1500 780

Phenol, uglKg <200 <860 <1900 <200

Pyrene, ug/Kg <120 <520 0) <1100 1000

bis(2- Chloroethoxy) methane, ug/Kg <230 <1000 <2200 <250

bis (2 - Chloroethyl) ether, ug/Kg <230 <1000 <2200 <250

bis(2-Chloroisopropyl)ether, ugKg <200 <860 <1900 <200

bis(2- Ethylhexyl)phthalate, ug/Kg 620 <1700 (1) <3800 <410

VOLATILE ORGANICS:
1,1,1 -Trichloroethane, ug/Kg <5.8 <5.1 <5.8 (I) <6.2

1,1,2,2-Tetrachloroethane, ug/Kg <5.8 <5.1 (1) <5.8 (1) <6.2
1,1,2-Trichloroethane, uglKg <5.8 <5.1 <5.8 (1) <6.2

1,1 - Dichloroethane, ug/Kg < 5.8 <5.1 <5.8 <6.2

1,1 - Dichloroethene, ug/Kg <3.4 <3.1 <3.4 <3.7

1,2-Dichloroethane, ug/Kg < 5.8 < 5.1 < 5.8 <6.2

1,2-Dichloroethene (total), ug/Kg < 5.8 < 5.1 < 5.8 <6.2

1,2-Dichloropropane, ug/Kg < 3.5 <3.1 < 3.4 (1) < 3.7

2-Butanone, uglKg <120 <100 < 120(1) <120

2-Hexanone, ug/Kg <12 <10(1) <12(1) <12

4-Methyl-2-pentanone, ug/Kg <12 <10 < 12 () <12

Acetone, ug/Kg <120 <100 <120 <120

Benzene, ug/Kg <3.4 <3.1 <3.4(1) <3.7

Bromodichloromethane, ug/Kg <5.8 <5.1 <5.8 (1) <6.2

Bromoform, ug/Kg <5.8 <5.1 <5.8 (1) <6.2

Brom omethane, ug/Kg <12 <10 <12 <12

Carbon disulfide, uglKg <3.4 <3.1 <3.4 <3.7

Carbon tetrachloride, ug/Kg <3.4 <3.1 <3.4 (1) <3.7

Chlorobenzene, ug/Kg <3.4 <3.1 () <3.4 (1) <3.7

Chloroethane, uglKg <12 <10 <12 <12

Chloroform, ug/Kg <3.4 <3.1 <3.4 <3.7

Chloromethane, ug/Kg <12 <10 <12 <12

Dibromochloromethane, ug/Kg < 5.8 <5.1 < 5.8 <6.2

Ethylbenzene, ug/Kg <3.5 <3.1 (1) <3.4 (I) <3.7

Methylene chloride, ug/Kg 16 (B2) 24 39 (B2) 35 (B2)

Styrene, ug/Kg <3.4 <3.1 (1) <3.4 (1) <3.7

Tetrachloroethene, ug/Kg <3.4 <3.1 (1) <3.4 (I) <3.7

Toluene, ug/Kg <5.8 6.0 02) <5.8 (1) 7.3

B2 - Sample results are less than 10 times the amount detected in the method blank. Result is estimated.

I - Low internal standard response. Result is an estimated quantitation.

12 - Low internal standard response and high surrogate recovery. Result is biased high.
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PESTICIDE STORAGE FACIUTY/11-1531
ANALYTICAL DATA SUMMARY TABLES
SURFACE SOILS
FORT RILEY

PARAMETER PSFSS01 PSFSS02 PSFSS03 PSFSS04
Sample Depth (1-2') (6-181 (3-121 (1-121

Date Collected 4-8-92 4-7-92 4-5-92 4-6-92

VOLATILE ORGANICS (CONT'D):
Trichloroethene, ug/Kg <3.4 <3.1 <3.4 (I) <3.7
Vinyl acetate, ug/Kg <12 <10 < 12 (I) <12
Vinyl chloride, ug/Kg <12 <10 <12 <12
Xylenes (total), ug/Kg <5.8 <5.1 (I) <5.8 (I) <6.2
cis-1,3-Dichloropropene, ug/Kg <3.5 <3.1 < 3.4 (I) <3.7
trans- 1,3-Dichloropropene, ug/Kg <3.5 <3.1 <3.4 (i) <3.7

TOTAL FURNACE METALS:
Arsenic, mg/Kg 2.4 16 4.2 4.6
Selenium. mg/Kg <0.2 (M2) <0.2 (M2) <0.2 (M2) <0.2 (M2)

TOTAL MERCIRY:
Mercury, mg/kg <0.1 <0.1 <0.1 <0.1

TOTAL ICP METALS:
Barium, mg/Kg 99 35 130 120

Cadmium, mg/Kg <0.7 <0.6 <0.6 <0.7
Chromium, mg/Kg 9.3 6.9 7.5 15
Lead, mg/Kg 46 32 540 60
Silver, mg/Kg <0.7 <0.6 <0.6 0.8

ORGANOPHOSPHORUS PESTICIDES:
AZINPHOS METHYL (GUTHION), ug/kg <50 <50 <50 <50
BOLSTAR, ug/kg <5 <5 <5.0 <5.0
CHLORPYRIFOS (DURSBAN), ug/kg <10 <10 <10 <10
COUMAPHOS (CO-RAL), ug/kg <50 <50 <50 <50

DEMETON-S (MERCAPTOPHOS), ug/kg <8.3 <8.3 <8.3 <8.3
DIAZINON, ug/kg <20 <20 <20 <20

DICHLORVOS (DDVP), ug/kg <3.3 <3.3 <3.3 <3.3
DISULFOTON (DI-SYSTON), ug/kg <6.7 <6.7 <6.7 <6.7
ETHOPROP (MOCAP), uglkg <8.3 <8.3 <8.3 <8.3
FENSULFOTHION (DASANIT), ug/1kg <50 <50 <50 <50
FENTHION (BAYCID), ug/kg <3.3 <3.3 <3.3 <3.3
MALATHION, ug/kg 419.00 < 170 <170 <170
MERPHOS, ug/kg <8.3 <8.3 <8.3 <8.3
METHYL PARATHION, ug/kg <1 <1 < 1.0 < 1.0
MEVINPHOS (PHOSDRIN), ug/kg <10 <10 <10 <10
NALED, ug/kg <3.3 <3.3 <3.3 <3.3
PHORATE, ug/kg <5 <5 <5.0 <5.0
RONNEL (FENCHLORPHOS), ug/kg <10 <10 <10 <10
STIROPHOS (TETRACHLORVINPHOS), ug/kg <170 <170 <170 <170

I - Low internal standard response. Result is an estimated quantitation.
M2 - Matrix spike recovery is low due to sample matrix effect Sample result is biased low.
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PESTICIDE STORAGE FACIUTY / 11 - 1531

ANALYTICAL DATA SUMMARY TABLES
SURFACE SOILS
FORT RILEY

PARAMETER PSFSS01 PSFSS02 PSFSS03 PSFSS04

Sample Depth (1-2') (6-18') (3-12) (1-12')

Date Collected 4-8-92 4-7-92 4-5-92 4-6-92

PESTICIDESIPCBs:
4,4'-DDD, ug/Kg <71 <62 <7.6 <74

4,4'- DDE, ug/Kg 180 270 94 1800

4,4'- DDT, ug/Kg 670 1000 450 <74

Aldrin, ugjKg <35 <31 <3.8 <37

Aroclor- 101 6 , ug/Kg <710 <620 <76 <740

Aroclor- 1221, ug/Kg <710 <620 <76 <740

Aroclor- 1232, ug/Kg <1400 <1200 <150 <1500

Aroclor- 124 2 , ug/Kg <710 <620 <76 <740

Aroclor- 124 8 , ug/Kg <710 <620 <76 <740

Aroclor- 1254, ug/Kg <710 <620 <76 <740

Aroclor- 1260, ug/Kg <710 <620 <76 <740

Dieldrin, ug/Kg 94 77 <7.6 <74

Endosuffan I, ug/Kg <35 <31 <3.8 <37

Endosuffan II, ug/Kg <71 <62 <7.6 <74

Endosufan suffate, ug/Kg <71 <62 <7.6 <74

Endrin, ug/Kg <71 <62 <7.6 <74

Endrin aldehyde, ug/Kg <71 <62 <7.6 <74

Heptachlor, ug/Kg <35 300 <3.8 <37

Heptachlor epoxide, ug/Kg <35 <31 <3.8 <37

Methoxychlor, ug/Kg 2400 <310 <38 <370

Toxaphene, ug/Kg <3500 <3100 <380 <3700

alpha-BHC, ug/Kg <35 <31 <3.8 <37

alpha-Chlordane, ug/Kg 370 1600 29 660

beta-BHC. ug/Kg <35 <31 <3.8 <37

delta- BHC, uglKg <35 <31 <3.8 <37

gamma-BHC, ug/Kg <35 <31 <3.8 <37

gamma-Chlordane, uglKg 380 1600 30 640

SEMI-VOLATILE ORGANICS:
1,2,4-Trichlorobenzene, ug/Kg <270 <1200 <2600 <290

1,2-Dichlorobenzene, ug/Kg <200 <860 <1900 <200

1,3- Dichlorobenzene, ug/Kg <270 <1200 <2600 <290

1,4- Dichlorobenzene, ug/Kg <230 <1000 <2200 <250

2,4,5-Trichlorophenol, ug/Kg <350 <1600 <3400 <370

2,4,6-Trichlorophenol, ug/Kg <310 <1400 <3000 <330

2,4-Dichlorophenol, ug/Kg <230 <1000 <2200 <250

2,4- Dimethylphenol, ug/Kg <390 <1700 <3800 <410

2,4-Dinitrophenol, ug/Kg <1700 <7400 <16000 <1800
2,4- Dinitrotoluene, ug/Kg <270 <1200 <2600 <290

2,6- Dinitrotoluene, ug/Kg <270 <1200 <2600 <290

2-Chloronaphthalene, ug/Kg <230 <1000 <2200 <250

2-Chlorophenol, ug/Kg <160 <690 <1500 <160
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PESTICIDE STORAGE FACIUTY / 11 - 1531

ANALYTICAL DATA SUMMARY TABLES
SURFACE SOILS
FORT RILEY

PARAMETER PSFSS01 PSFSS02 PSFSS03 PSFSS04

Sample Depth (1-2') (6-18) (3-12') (1-12")

Date Collected 4-8-92 4-7-92 4-5-92 4-6-92

SEMI-VOLATILE ORGANICS (CONT'D):
2-Methynaphthalene, ug/Kg < 160 <690 <1500 <160

2-Methylphenol, ug/Kg < 160 <690 < 1500 < 160

2-Nitroaniline, ug/Kg <200 <8W < 1900 <200

2- Nitrophenol, uglKg <390 < 1700 <3800 <410

3,3'-Dichlorobenzidine, ug/Kg <780 <3400 (I) <7500 <820

3-Nitroaniline, ug/Kg <510 <2200 <4900 <530

4,6-Dinitro-2-methylphenol, ug/Kg <980 <4300 <9400 <1000

4-Bromophenyl phenyl ether, ug/Kg <230 <1000 <2200 <250

4-Chloro-3-methylphenol. ug/Kg <270 <1200 <2600 <290

4-Chloroaniline, ug/Kg < 160 <690 <1500 <160

4-Chlorophenyl phenyl ether, ug/Kg <230 <1000 <2200 <250

4-Methylphenol, ug.Kg < 270 <1200 <2600 <290

4- Nitroaniline, uglKg <620 <2800 <6000 <660

4-Nitrophenol, ug/Kg <470 <2100 <4500 <490
Acenaphthene, ug/Kg <200 <860 <1900 <200

Acenaphthylene, ug/Kg <200 <860 <1900 <200

Anthracene, uglKg <200 <860 <1900 <200

Benzota]anthracene, ug/Kg <120 <520 () <1100 160

Benzo[alpyrene, ug/Kg <270 <1200 (1) <2600 <290

Benzo[]pfluoranthene, ug/Kg <390 <1700 (I) <3800 <410

Benzo[ghilperylene, ug/Kg <390 <1700 (1) <3800 <410

Benzo[khfluoranthene, ug/Kg <390 <1700 (I) <3800 <410

Benzoic acid, ug/Kg <1000 <4600 <10000 <1100

Benzyl alcohol, ug/Kg <230 <1000 <2200 <250

Butyl benzyl phthalate, ug/Kg <390 < 50(1) <3800 <410

Chrysene, ug/Kg <120 <520 <1100 450

Di-n-butylphthalate, ug/Kg <390 <1700 <3800 <410

Di-n-octylphthaate, ug/Kg <390 <1700() <3800 <410

Dibenz[a,hlanthracene, ug/Kg <390 <1700 (1) <3800 <410

Dibenzofuran, ug/Kg <120 <520 <1100 <120

Diethylphthalate, ug/Kg <390 <1700 <3800 <410

Dimethylphthalate. ug/Kg <390 <1700 <3800 <410

Fluoranthene, ug/Kg <160 <690 <1500 1300

Fluorene, ug/Kg <270 <1200 <2600 <290

Hexachlorobenzene, ug/Kg <230 <1000 <2200 <250

Hexachlorobutadiene, ug/Kg <230 <1000 <2200 <250

Hexachlorocyclopentadiene, ug/Kg <390 <1700 <3800 <410

Hexachloroethane, ug/Kg <270 <1200 <2600 <290

Indeno[1,2,3-cd]pyrene, ug/Kg <390 <1700 1) <3800 <410

Isophorone, ug/Kg <270 <1200 <2600 <290

N-Nitrosodi-n-propylamine, ug/Kg <230 <1000 <2200 <250

N-<Nitrosodiphenylamine, ugKg <200 <860 <1900 <200

1 - Low internal standard response. Result is an estimated quantitation.
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PESTICIDE STORAGE FACIUTY / 1 I - 1531
ANALYTICAL DATA SUMMARY TABLES
SURFACE WATERS
FORT RILEY

SAMPLE DUPUCATE

PARAMETER PSFSW0t PSFSW02 PSFSW08 PSFSW03 PSFSW04 PSFSWO6 PSFSW07

Date Collected 4-2-92 4-1-92 4-1-92 4-1-92 4-1-92 3-31-92 3-31-92

WET CHEMICAL INORGANICS:
INORGANIC CHLORIDE. mg/I 71.30 65.40 65.40 65.00 61.10 50.00 37.60

NITRATE. mg/I <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

SULFATE, mg/i 84.30 104.00 105.00 106.00 105.00 81.00 73.50

BICARBONATE as CaCO3, mg/I 310.00 240.00 248.00 234.00 292.00 194.00 172.00

ORGANOPHOSPHOROUS PESTICIDES:
AZINPHOS METHYL (GUTHION), ug/L < 1.5 < 1.5 < 1.5 <1.5 < 1.5 < 1.5 < 1.5

BOLSTAR, ug/L <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

CHLORPYRIFOS (DURSBAN), ug/L < 0.3 <0.3 <0.3 <0.3 <0.3 <0.3 < 0.3

COUMAPHOS (CO- RAL). ug/L < 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5

DEMETON-S (MERCAPTOPHOS), ug/L <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25

DIAZINON. ug/L <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6

DICHLORVOS (DDVP). ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

DISULFOTON (DI-SYSTON). ug/L <0.2 <0.2 <0.2 <0.2 <.0.2 <0.2 <0.2

ETHOPROP (MOCAP). ug/L <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25

FENSULFOTHION (DASANIT). ug/L < 1.5 < 1.5 < 1.5 <1.5 < 1.5 <1.5 < 1.5

FENTHION (BAYCID), ug/L <'0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

MALATHION. ug/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

MERPHOS. ug/L <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25

METHYL PARATHION, ug/L <0.03 <0.03 < 0.03 <0.03 <0.03 <0.03 <0.03

MEVINPHOS (PHOSDRIN). ug/L <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

NALED. ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PHORATE, ugIL <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

RONNEL (FENCHLORPHOS), ug/L <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

STIROPHOS (TETRACHLORVINPHOS), ug/L <5 <5 <5 <5 <5 <5 <5

.CID HERBICIDES:
2,4,5-T. ug/I <2.0 (SI) <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

2.4,5-TP (SILVEX), ughl <1.7 (51) <1.7 <1.7 <1.7 <1.7 <1.8 <1.7

2,4-D. ug/h < 12 (SI) <12 <12 <12 <12 <12 <12

2.4-DB. ug/I <9.1 (Si) <9.1 <9.1 <9.1 <9.1 <9.1 <9.1

DALAPON, ug/I <58 (S1) <58.0 <58 <58 <58 <58 <58.0

DICAMBA. ug/ <2.7 ($1) <2.7 <2.7 <2.7 <2.7 <2.7 <2.7

DICHLOROPROP. ug/ <6.5 (SI) <6.5 <6.5 <6.5 <6.5 <6.5 <6.5

DINOSEB, ug/1 <0.7 (51) <0.7 <0.7 <0.7 <0.7 <.7 <6.5

MCPA, ug/I <2500 (SI) <2500 <2500 <2500 <2500 <2500 <2500

MCPP, ug/I <1900 ($1) <1900 <1900 <1900 <1900 <1900 <1900

SI - Surrogate recovery is unknown. Result Is estimated.
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PESTICIDE STORAGE FACIUTY 111 - 1531
ANALYTICAL DATA SUMMARY TABLES
SURFACE WATERS
FORT RILEY

SAMPLE DUPLICATE

PARAMETER PSFSWOI PSFSW02 PSFSW08 PSFSWO,3 PSFSW04 PSFSWO6 PSFSWO7

Date Collected 4-2-92 4-1-92 4-1-92 4-1-92 4-1-92 3-31-92 3-31-92

VOLATILE ORGANICS (CONTD):
Bromoform. ug/L < 5.0 < 5.0 < 5.0 <5.0 <5.0 < 5.0 < 5.0

Bromomethane, ug/L <10 <10 <10 <10 <10 <10 <1O

Carbon disultfide, ugIL < 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0 < 3.0

Carbon tetrachlotide. ug/L <3.0 < 3.0 <3.0 <3.0 < 3.0 <3.0 <3.0

Chlorobenzene. ug/L < 3.0 < 3.0 <3.0 < 3.0 < 3.0 <3.0 <3.0

Chloroethane, ug/L <10 <10 <10 <10 <10 <10 <tO

Chloroform, ugL <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Chloromethane, ug/L <10 <10 <10 <10 <10 <10 <10

Dibromochloromethane, ug/L < 5.0 <5.0 < 5.0 <5.0 <5.0 < 5.0 < 5.0

Ethylbenzene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Methylene chloride. ugJL <5.0 <5.0 <5.0 <5.0 <5.0 30 (') 30 (T)

Styrene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Tetrachloroethene, ug/L < 3.0 <3.0 < 3.0 <3.0 < 3.0 <3.0 <3.0

Toluene. ug/L < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 <5.0 <5.0

Trichloroethene, ug/L < 3.0 < 3.0 < 3.0 < 3.0 <3.0 <3.0 < 3.0

Vinyl acetate, ug/L <10 <I0 <10 <10 <10 <10 <10

Vinyl chloride. ug/L <10 <10 <10 <10 <10 <10 <i0

Xylenes (total), ug/L < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

cis- 1.3- Dichloropropene, ugIL <3.0 < 3.0 < 3.0 <3.0 < 3.0 < 3.0 <3.0

trans- 1.3- Dichloropropene. ugJL < 3.0 < 3.0 <3.0 <3.0 <3.0 <3.0 < 3.0

TOTAL FURNACE METALS:
Arsenic, ug/L 4.0 <4.0 4.1 4.0 4.4 < 4.0 <4.0

Lead. ug/L <2.0 (M2) <10 (M2) <10 (M2) 4.2 (M2) < 10 (M2) <2.0 (M2) <2.0 (M2)

Selenium. ug/L < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

TOTAL ICP METALS:
Aluminum, ug/L 3900 5700 6700 8900 12000 600 (B1) 620 (BI)

Antimony. ug/L <35 <35 <35 <35 <35 <35 <35

Barium, ug/L 250 260 260 250 290 180 140

Beryllium. ug/L <2.0 <2.0 < 2.0 <2.0 < 2.0 <2.0 <2.0

Cadmium. ug/L <4.0 <4.0 4.5 <4.0 <4.0 <4.0 <4.0

Calcium, ug/L 110000 100000 100000 100000 110000 79000 70000

Chromium, ug/L 18 10 24 10 13 <10 <I0

Cobalt. ug/L <8.0 <8.0 <8.0 <8.0 <8.0 < 8.0 <8.0

Copper. ug/L 10 7.2 10 12 13 6.4 8.0

Iron. ug/L 2800(MI) 4200(Ml) 5100(MI) 6500(MI) 9400(MI) 410 (MI) 410 (M1)

Magnesium. ug/L 20000 22000 22000 22000 23000 14000 12000

Manganese. ug/L 100 92 110 120 190 110 63

Nickel. ug/L <16 <16 <16 <16 <16 <16 <16

Potassium, ug/L 9600 10000 10000 10000 11000 7300 6200

Silver. ug/L <4.0 <4.0 < 4.0 < 4.0 <4.0 < 4.0 < 4.0

Sodium. ug/L 45000 49000 49000 47000 45000 42000 35000

Thallium, ug/L <77 <77 <77 <77 <77 <77 <77

Vanadium, ug/L 15 15 20 20 26 6.4 7.0

Zinc, ug/L 27 28 34 45 70 18 13

TOTAL MERCURY. u /L: <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

B1 - Sample results are less than 5 times the amount detected in the method blank. Result is estimated.

M1 - Matrix spike recovery is high due to sample matrix effect Sample result is a false positive or biased high.

M2 - Matrix spike recovery is low due to sample matrix effect. Sample result is biased low.

T - Sample results are less than 10 times the amount detected in the trip blank. Result is estimated.
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PESTICIDE STORAGE FACIUTY / 11 - 1531
ANALYTICAL DATA SUMMARY TABLES
SURFACE WATERS
FORT RILEY

SAMPLE E)UPUCATE

PARAMETER PSFSWOI PSFSW02 PSFSW08 PSFSW03 PSFSW04 PSFSWO6 PSFSW07

Date Collected 4-2-92 4-1-92 4-1-92 4-1-92 4-1-92 3-31-92 3-31-92

SEMI-VOLATILE ORGANICS (CONTD):
4 - Nitrophenol. ug/L <12 <2 <12 < 12 <12 <12 <12

Acenaphthene. ug/L < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

Acenaphthylene. ug/L < 5.0 <5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

Antivacene. ugJL < 5.0 < 5.0 <5.0 <5.0 < 5.0 < 5.0 < 5.0

Benzialanthracene. ug/L < 3.0 <3.0 < 3.0 < 3.0 < 3.0 < 3.0 <3.0

Benzolaipyrene, ug/L <7.0 < 7.0 < 7.0 <7.0 <7.0 < 7.0 < 7.0

Benzolblfluoanthene, ugL <10 <10 <10 <10 <10 <10 <10

Benzo[ghi]perylene. ug/L <10 <10 <10 <10 <10 <10 <10

Benzo[klfluoranthene. ug/L <10 <10 <10 <10 <10 <10 <10

Benzoic acid. ug/L <27 <27 <27 <27 <27 <27 <27

Benzyl alcohol. ugJL <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0

Butyl benzyl phthalate, ug/L <10 <10 <10 <10 <10 <10 <10

Chysene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

DI- n- butylphthatate ugL <10 <10 <10 <10 <10 <10 <10

0i- n- octylphthalate, ug/L <10 <10 <10 <10 <1O <10 <10

Dibenza.h] anthracene, ugJL <10 <10 <10 <10 <10 <10 <10

Dibenzofuran. ugJL <3.0 < 3.0 < 3.0 <3.0 < 3.0 < 3.0 < 3.0

Dlethylphthalate, ug/L <10 <10 <10 <10 <10 <10 <10

Dlmethylphthaalte, ug/L <10 <10 <10 <10 <10 <10 <10

Fluoranthene. ug/L < 4.0 < 4.0 < 4.0 < 4.0 < 4.0 < 4.0 <4.0

Fluorene. ug/L < 7.0 <7.0 < 7.0 < 7.0 <7.0 <7.0 < 7.0

Hexachlorobenzene. ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0

Hexachlorobuladiene. ug/L <6.0 <6.0 <6.0 <6.0 <6.0 < 6.0 <6.0

Hexachlorocyclopentadiene, ugJL <10 <10 <10 <10 <10 <10 <10

Hexachlotoethane. ug/L < 7.0 < 7.0 <7.0 < 7.0 <7.0 <7.0 <7.0

Indenoll.2.3-cdpyrene, ug/L <10 <10 <10 <10 <10 <10 <10

Isophorone. ug/L < 7.0 <7.0 <7.0 < 7.0 < 7.0 <7.0 < 7.0

N- Nilrosodi- n- opylamin. ug/L <6.0 <6.0 < 6.0 <6.0 <6.0 <6.0 <6.0

N-Nitrosodiphenylamine. ug/L < 5.0 <5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

Naphthalene. ug/L <3.0 < 3.0 < 3.0 < 3.0 <3.0 <3.0 <3.0

Nitrobenzene. ug/L <10 <10 <10 <10 <10 <10 <10

Penlachlorophenol. ugJL <16 <16 <16 <16 <16 <16 <16

Phenanthrene. ug/L < 4.0 < 4.0 <4.0 < 4.0 <4.0 <4.0 < 4.0

Phenol, ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Pyrene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

bis(2-Chloroethoxy)methane, ug/L <6.0 <6.0 <6.0 <6.0 <6.0 < 6.0 <6.0

bls(2 - Chloroethyl)ether. ug/L < 6.0 < 6.0 <6.0 <6.0 < 6.0 < 6.0 < 6.0

bls(2-Chloroisopropylether. ug/L < 5.0 <5.0 < 5.0 < 5.0 <5.0 <5.0 <5.0

bis(2-Ethylhexyl)phthalate ug/L <10 <10 <10 <10 <10 <10 <10

VOLATILE ORGANICS:
1,1.1 -Trichloroethane. ug/L < 5.0 < 5.0 < 5.0 <5.0 < 5.0 < 5.0 <5.0

1.1,2.2-Tebrachloroethane. ug/L <5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 <5.0

1.1.2-Trichloroethane, ug/L < 5.0 <5.0 < 5.0 < 5.0 <5.0 <5.0 <5.0

1,1- Dichloroethane. ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

1.1 -Dichloroethene. ughL < 3.0 <3.0 < 3.0 <3.0 <3.0 < 3.0 <3.0

1,2-Dichloroethane. ug/L < 5.0 < 5.0 < 5.0 <5.0 <5.0 <5.0 < 5.0

1.2-Dichloroethefno (total), ug/L < 5.0 <5.0 < 5.0 < 5.0 <5.0 < 5.0 <5.0

1,2-Dichloropropl.ne, ughL < 3.0 < 3.0 < 3.0 <3.0 < 3.0 <3.0 <3.0

2 -Butanone. ug/L < 100 <100 < 100 <100 <100 <100 <100

2-Hexanone. ugIL <10 <10 <10 <10 <10 <10 <10

4-Methyl-2-fpentanone, ug/L <10 <10 <10 <10 <10 <10 <1O

Acetone. ug/L < 100 <100 < 100 <100 <100 <100 <100

Benzene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Bromodichlorom ethane. ug/L <5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

H:\LTSUSERS\1 11 3\PJLEY\PS 1531\LENL\SWTBLWKI



PESTICIDE STORAGE FACIUTY / i I - 1531
ANALYTICAL DATA SUMMARY TABLES
SURFACE WATERS
FORT RILEY

SAMPLE DUPUCATE
PARAMETER PSFSWOI PSFSWO2 PSFSWO8 xPSFSW03 PSFSW04 PSFSW06 PSFSWO*

Date Collected 4-2-92 4-1-92 4-1-92 4-1-92 4-1-92 3-31-92 3-31-92

PESTICIDES/PCBs:
4.4'- DDD, ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

4.4'- DDE. ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

4.4'- DDT. ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Aldrln, ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Aroclor-1016. ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Aroclor - 122 1, ug/L < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Aroclor- 1232, ugL <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Af oclor - 1242. ug/L < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Aroclor- 1248, ug/L < 1.0 < 1.0 < 1.0 <1.0 < 1.0 < 1.0 < 1.0

Aroclor - 1254, ug/L < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Aroclor - 1260, ug/L < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

Dieldrin. ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Endosufan I, ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Endosulfan II, ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Endosuffan sulfate, ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Endrin, ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Endrin aldehyde, ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Heptachlor. ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Heptachlor epoxide, ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Methoxychlor. ugIL <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Toxaphene. ug/L <5.0 < 5.0 < 5.0 < 5.0 <5.0 < 5.1 <5.1

alpha - BHC. ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

alpha- Chlordane. ugIL <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

beta- BHC, ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

delta- BHC, ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

gamma- BHC, ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

gamma-Chlordane. ugiL <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

SEMI-VOLATILE ORGANICS:
1,2,4-Trichlorobenzene, ug/L < 7.0 <7.0 < 7.0 <7.0 <7.0 <7.0 < 7.0

1,2-Dichlorobenzene, ugL < 5.0 < 5.0 < 5.0 <5.0 < 5.0 <5.0 < 5.0

1.3- Dichlorobenzene, ug/L <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 <7.0

1.4 - Dichlorobenzene, ug/L < 6.0 <6.0 < 6.0 <6.0 <6.0 <6.0 <6.0

2.4,5-Trichlorophenol. ug/L <9.0 <9.0 <9.0 <9.0 <9.0 <9.0 <9.0

2,4.6-Trichlorophenol, ugIL <8.0 <8.0 < 8.0 <8.0 < 8.0 <8.0 < 8.0

2,4- Dichlorophenol, ugIL <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0

2.4-Dimethylphenol, ug/L <10 <10 <10 <10 <10 <10 <10

2.4-Dinitrophenol, ug/L <43 <43 <43 <43 <43 <43 <43

2.4-Dinilrotoluene, ug/L <7.0 < 7.0 <7.0 <7.0 <7.0 <7.0 < 7.0

2.6- Dinitrotoluene. ug/L < 7.0 <7.0 <7.0 <7.0 <7.0 <7.0 < 7.0

2-Chloronaphthalene, ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0

2-Chlorophenol. ug/L <4.0 <4.0 < 4.0 < 4.0 <4.0 < 4.0 < 4.0

2 - Methylnaphthalene, ug/L <4.0 <4.0 < 4.0 <4.0 <4.0 < 4.0 < 4.0

2- Methylphenol. ug/L < 4.0 < 4.0 <4.0 <4.0 <4.0 <4.0 <4.0

2-Nitroaniline. ug/L < 5.0 < 5.0 < 5.0 < 5.0 <5.0 < 5.0 < 5.0

2-Nibrophenol. ug/L <10 <10 <10 <10 <10 <10 <10

3,3'-Dichlorobenzidene, ug/L <20 <20 <20 <20 <20 <20 <20

3-Nitroaniline. ug/L <13 <13 <13 <13 <13 <13 <13

4.6-Dinitro-2-methylphenol, ug/L <25 <25 <25 <25 <25 <25 <25

4-Bromophenyl phenyl ether, ug/L <6.0 <6.0 < 6.0 <6.0 <6.0 <6.0 <6.0

4-Chloro-3-methylphenol. ug/L < 7.0 <7.0 < 7.0 <7.0 <7.0 <7.0 < 7.0

4-Chloroaniline. ug/L < 4.0 <4.0 < 4.0 <4.0 <4.0 <4.0 < 4.0

4- Chlorophenyl phenyl ether. ug/L < 6.0 <6.0 <6.0 <6.0 <6.0 < 6.0 <6.0

4- Methylphenol, ug/L <7.0 <7.0 < 7.0 <7.0 < 7.0 < 7.0 <7.0

4- Nitroaniline, ug/L <16 <16 <16 <16 <16 <16 <16
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PESTICIDE STORAGE FACILITY / 11 - 1531

ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER TB6067 TB6071 TB61756178 TB6525 TB6528 TB6532 TB6540 TB6947

04-07-92 04-08-92 04-02-92 05-02-92 04-29-92 05-05-92 05-04-92 07-14-92

ACID HERBICIDES:
2.4.5-T. ug9 NA NA NA NA NA NA NA NA

2.4.5-TP (SILVEX). ug/I NA NA NA NA NA NA - NA NA

2.4- D, ug/I NA NA NA NA NA NA NA NA

2.4- DB. ug/ 
NA NA NA NA NA NA NA NA

DALAPON, ug/I NA NA NA NA NA NA NA NA

DICAMBA. ug/I NA NA NA NA NA NA NA NA

DICHLOROPROP. uglI NA NA NA NA NA NA NA NA

DINOSEB. ug/I NA NA NA NA NA NA NA NA

MCPA. ug1 NA NA NA NA NA NA NA NA

MCPP. ugl NA NA NA NA NA NA NA NA

NA - Not analyzed

H:\LT8U5IR8\1 I 113\RILEY\PSt 531 \LENL\TBTBLWK1



PESTICIDE STORAGE FACILITY / 11 -1531

ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKSFORT RILEY

PARAMETER TB6067 TB6071 TB6175617 8  TB6525 TB6528 TB6532 TB6540 TB6947

04-07-92 04-08-92 04-02-92 05-02-92 04-29-92 05-05-92 05-04-92 07-14-92

TO TAIL P METALS.ONTCD): 
NA NA NA NA NA

TOTAU NA NA NA NA
Sodium. ugIL NA NA NA NA NA NA

Thallium. ug/L 
NA NA NA NA NA

Vanadium. ug/L NA NA NA NA NA NA NA

Zic gLNA NA NA NA NA NANAA
Zinc. ug/LNAA

DISSOLVED MERCURY. uaIL: NA NA NA NA NA NA

TOTAL MERCURY. uaL: NA NA NA NA NA NAN

WE" CHEMICAL INORGANICS* NA NA NA NA NA

INORGANIC CHLORIDE. mg/I NA NA NA NA NA NA
NANAN N A ANA N

NITRATE. mg/i NA NA NA NA NA NA

SULFATE. mg/ NA NA NA NA NA NA NA NA

BICARBONATE as CaCO3. mg/I

ORGANOPHOSPHORUS PESTICIDES: 
NA NA NA NA

AZINPHOS METHYL (GUTHION). ugI NA NA NA NA NA
NA NA NA NA NA NA NA

BOLSTARug NNA NA NA

CHLORPYRIFOS (DURSBAN). ug/I NA NA NA NA NANA

COUMAPHOS (CO-RAL). ugh NA NA NA NA NA NA NA NA

DEMETON-S (MERCAPTOPHOS). ug/l NA NA NA NA NA NA NA

DIAZINON. ugI NA NA NA NA NA NA NA NA

DICHLORVOS (DDVP). ug/1 NA NA NA NA NANA

DISULFOTON (DI- SYSTON). ug1 NA NA NA NA NA NA NA NA

ETHOPROP (MOCAP). ug/ NA NA NA NA NA NA NA NA

FENSULFOTHION (DASANIT). ug/I NA NA NA NA NA NA NA NA

FENTHION (BAYCID). ug/1 NA NA NA NA NA NA NA NA

MALATHION. ug/1 NA NA NA NA NA NA NA NA

MERPHOS. ug1 NA NA NA NA NA NA NA NA

METHYL PARATHION. ug/I NA NA NA NA NA NA NA NA

MEVINPHOS (PHOSDRIN). ug/ NA NA NA NA NA NA NA NA

NALED. ug1 NA NA NA NA NA NA NA NA

PHORATE. ugS NA NA NA NA NA NA NA NA

RONNEL (FENCHLORPHOS), ug1 NA NA NA NA NA NA NA NA

STIROPHOS (TETRACHLORVINPHOS). ug/ NA NA NA NA NA

NA - Not analyzed
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PESTICIDE STORAGE FACILITY / 11 - 1531
ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER TB6067 TB6071 TB61756178 TB6525 TB6528 TB6532 TB6540 TB6947

04-07-92 04-08-92 04-02-92 05-02-92 04-29-92 05-05-92 05-04-92 07-14-92

DISSOLVED ICP METALS (CONT*D):
Chromium. ug/L NA NA NA NA NA NA NA NA

Cobalt. ugIL NA NA NA NA NA NA NA NA

Copper. ug/L NA NA NA NA NA NA NA NA

Iron. ug/L NA NA NA NA NA NA NA NA

Magnesium. ug/L NA NA NA NA NA NA NA NA

Manganese. ug/L NA NA NA NA NA NA NA NA

Nickel. ug/L NA NA NA NA NA NA NA NA

Potassium. ug/L NA NA NA NA NA NA NA NA

Silver. ug/L NA NA NA NA NA NA NA NA

Sodium. ug/L NA NA NA NA NA NA NA NA

Thallium. ug/L NA NA NA NA NA NA NA NA

Vanadium. ug/L NA NA NA NA NA NA NA NA

Zinc. ug/L NA NA NA NA NA NA NA NA

TOTFURNACE METALS:
Arsenic. ug/L NA NA NA NA NA NA NA NA

Lead. ug/L NA NA NA NA NA NA NA NA

Selenium. ug/L NA NA NA NA NA NA NA NA

TIA IP M ETALS
Aluminum. ug/L NA NA NA NA NA NA NA NA

Antimony. ug/L NA NA NA NA NA NA NA NA

Baium, ug/L NA NA NA NA NA NA NA NA

Beryllium. ug/L NA NA NA NA NA NA NA NA

Cadmium. ug/L NA NA NA NA NA NA NA NA

Calcium. ug/L NA NA NA NA NA NA NA NA

Chromium. ug/L NA NA NA NA NA NA NA NA

Cobalt. ug/L NA NA NA NA NA NA NA NA

Copper. ug/L NA NA NA NA NA NA NA NA

Iron. ug/L NA NA NA NA NA NA NA NA

Magnesium. ug/L NA NA NA NA NA NA NA NA

Manganese. ugIL NA NA NA NA NA NA NA NA

Nickel. ug/L NA NA NA NA NA NA NA NA

Potassium. ug/L NA NA NA NA NA NA NA NA

Silver. ug/L NA NA NA NA NA NA NA NA

NA - Not analyzed
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PESTICIDE STORAGE FACILITY /i 11 - 1531

ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER TB6067 TB6071 TB61756178 TB6525 TB6528 TB6532 TB6540 TB6947

04-07-92 04-08-92 04-02-92 05-02-92 04-29-92 05-05-92 05-04-92 07-14-92

VOLATILE ORGANICS (CONT'D):
Benzene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Bromodchloromothano. ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Bromoform, ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Bromomthane, ug/L <10 <10 <10 <10 <10 <10 <10 <10

Carbon disulfide. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Carbon tetrchloride, ug L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Chlorobonzeno. ugL <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Chlorothane. ugL <10 <10 <10 <10 <10 <10 <10 <10

Chloroform. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Chloromethane. ug/L <10 <10 <10 <10 <10 <10 <10 <10

Dibromochloromethane. ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Ethylbenzone, ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Methylene chloride. ug/L <5.0 <5.0 <5.0 8.0 (12) 9.1 (82) <5.0 9.5(62) 6.0

Styrene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Ttrachloroethene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Toluene. ugiL <5.0 < 5.0 < 5.0 < 5.0 <5.0 <5.0 <5.0 <5.0

Trichloroethene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Vinyl acetate. ug/L <10 <10 <10 <10 <10 <10 <10 <10

Vinyl chloride, ug/L <10 <10 <10 <10 <10 <10 <10 <10

Xylenes (total). ugIL <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

cis- 1,3- Dlchoropropene, ug/L < 3.0 <3.0 < 3.0 <3.0 < 3.0 <3.0 < 3.0 <3.0

trans- 1.3- Dlchloroprope no, ug/L < 3.0 < 3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Arsenic. ugLNA NA NA NA NA NA NA

Lead. ug/L NA NA NA NA NA NA NA NA

Selenium, ug/L NA NA NA NA NA NA NA NA

.QL.V E._C_.METALS;N NA NA NA

Aluminum. ug/L 
NA NA NA NA NA

Antimony. ug/L NA NA NA NA NA NA NA NA

Barium. ug/L NA NA NA NA NA NA NA NA

Beryllium. ug/L NA NA NA NA NA NA NA NA

Cadmium. ugIL NA NA NA NA NA NA NA NA

Calcium. ug/L NA NA NA NA NA NA NA NA

82 - Sample results are loss than 10 times the amount detected in the method blank. Result Is estimated.

NA - Not analyzod
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PESTICIDE STORAGE FACILITY/ 11 - 1531
ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER TB6067 TB6071 TB61756178 TB6525 TB6528 TB6532 TB6540 TB8947

04-07-92 04-08-92 04-02-92 05-02-92 04-29-92 05-05-92 05-04-92 07-14-92

SEMI-VOLATILE ORGANICS (CONT'D
2.4- Dimethylphenod. ugL NA NA NA NA NA NA NA NA
2.4- Dinitropheo. ug/L NA NA NA NA NA NA NA NA

2.4-Dinitrotoluen. ug/L NA NA NA NA NA NA NA NA2.6- Dnitrotoluene. ug/L NA NA NA NA NA NA NA NA

2- CNoronaphthalne. uglL NA NA NA NA NA NA NA NA

2- Chlorophenol. ugL NA NA NA NA NA NA NA NA

2-Mohylnaphtton.ln ugL NA NA NA NA NA NA NA NA

2-CMothylphenol. ug/L NA NA NA NA NA NA NA NA

2- Nitooniline. ug/L NA NA NA NA NA NA NA NA

2-Ntrophenol. ugL NA NA NA NA NA NA NA NA

3.3'-Dichlorobenzidene. ug/L NA NA NA NA NA NA NA NA

3-Niltroanillne. ugiL NA NA NA NA NA NA NA NA

4.6-initro- 2-methylphenol, ug/L NA NA NA NA NA NA NA NA

4 -Bromophenyl phenyl other. ug/L NA NA NA NA NA NA NA NA
4-Choro-3-mothylphenol, ug/L NA NA NA NA NA NA NA NA

4- Coroanlllne. ug/L NA NA NA NA NA NA NA NA

4-Chlorophenyl phenyl other. ug/L NA NA NA NA NA NA NA NA
4-Mothylphenol. ug/L NA NA NA NA NA NA NA NA

4- Nitroanllne. ug/L NA NA NA NA NA NA NA NA

4- Nitrophonol. ug/L NA NA NA NA NA NA NA NA

Acenaphtheno. ug/L NA NA NA NA NA NA NA NA

Acenaphthylne, ug/L NA NA NA NA NA NA NA NA

Anthracene, uglL NA NA NA NA NA NA NA NA

3-nzironthrcene. uglL NA NA NA NA NA NA NA NA

Benzolalpyren*. ug/L NA NA NA NA NA NA NA NA

Be obltruoranthen. ugL NA NA NA NA NA NA NA NA

Brtzojghl perylen*, ug/L NA NA NA NA NA NA NA NA

Benzokhefluorheneher ugiL NA NA NA NA NA NA NA NA

Benzoic acd ug/L NA NA NA NA NA NA NA NA

Benzyl alcohol. ug/L NA NA NA NA NA NA NA NA

Butyl benyl phthalate. ug/L NA NA NA NA NA NA NA NA

Chrysone. ug/L NA NA NA NA NA NA NA NA

DI-n-btylphthalete. ug/L NA NA NA NA NA NA NA NA

Di-n-octylphthalate ug/L NA NA NA NA NA NA NA NA

Dbenzja.hjarthryecn*. ug/L NA NA NA NA NA NA NA NA

Dibenzofuran. ug/L NA NA NA NA NA NA NA NA

NA - Not anaNyzed
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PESTICIDE STORAGE FACILITY/ 11-1531

ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER 
TB6067 TB6071 TB61756178 TB6525 TB6528 TB6532 TB6540 TB6947

04-07-92 04-08-92 04-02-92 05-02-92 04-29-92 05-05-92 05-04-92 07-14-92

.... . . .......

NAANAANA

leothylphthalate. ug/L 
NA NA NA NA NA NA

Dimethylphthalate. ug/L NA NA NA NA NANA

Fluoranthene ug/L NA NA NA NA NA NA NA NA

Fluorene, ug/L NA NA NA NA NA NA NA NA

Hexachorobenzene, uglL NA NA NA NA NA NA NA NA
Hexaclorob adlene, ug/L NA NA NA NA NA NA NA NA

HexacNorocyclopentadZen. ug/L NA NA NA NA NA NA NA NA

HexacNloroethne. ug/L NA NA NA NA NA NA NA NA

indeno[ C.2.3-cdpyrone ug/L NA NA NA NA NA NA NA NA

Iophorone. ug/L NA NA NA NA NA NA NA NA

N - Nitrosodl - n- propylamino. ugI L NA NA NA NA NA NA NA NA

N- NitroodlphnylaIrne. ug/L NA NA NA NA NA NA NA NA

Naphthalene. ugL NA NA NA NA NA NA NA NA

Nitrobenzone .ug/L NA NA NA NA NA NA NA NA

Petachlorophenol. ug/L NA NA NA NA NA NA NA NA

Phenthrene. ugL NA NA NA NA NA NA NA NA

Phenol. ug/L NA NA NA NA NA NA NA NA

Pyroen. ug/L NA NA NA NA NA NA NA NA

bls(2P-CNorothoxy) methane ug/L NA NA NA NA NA NA NA NA

bla(2 - Coroethyl)ether. ug/L NA NA NA NA NA NA NA NA

ble(2- CNorolopropyl)other, ug/L NA NA NA NA NA NA NA NA

bls(2- Ethylhoxyl)phthalate, ugL NA NA NA NA NA NA NA NA

1.I.1- Trichlofoethan. ugIL <5.0 <5.0 < 5.0 <5.0 <5.0 <5.0 <5.0 <5.0

1.l.2.2-Teiroahloroohane. ug/L -C5.0 < 5.0 -C5.0 -C5.0 -C5.0 4C5.0 <5.0 -C5.0

<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

11.2 Trichlorothan. ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

i. 1- TDchloroothane. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

1.1-Dichloroothane. ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

1.2- Dichloroethene (total). ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

1.2-Dichloropropane, ugIL <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

2 - Butanone. ug/L <100 <100 <100 <100 <100 <100 <100 <100

2- Hexanone. ugiL <10 <10 <10 <10 <10 <10 <10 <10

4-Methyl-2-pentanone. ug/L <10 <10 <10 <10 <10 <10 <10 <10

Acetone. ug/L <100 <100 <100 <100 <100 <100 <100 <100

NA - Not analyzed
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PESTICIDE STORAGE FACILITY 11 - 1531
ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER T86067 TB6071 T861756178 T86525 TB6528 TB6532 TB6540 TB6947
04-07-92 04-08-92 04-02-92 05-02-92 04-29-92 05-05-92 05-04-92 07-14-92

PESTICIDES/PCB8:
4.4'- ODD. ug/L NA NA NA NA NA NA NA NA
4.4'- DDE. ug/L NA NA NA NA NA NA NA NA
4,4'- DDT. ug/L NA NA NA NA NA NA NA NA
Aldrln. ug/L NA NA NA NA NA NA NA NA
Aroclor- 1016. ug/L NA NA NA NA NA NA NA NA
Akodor-1221. ug/L NA NA NA NA NA NA NA NA

Arodor- 1232. ug/L NA NA NA NA NA NA NA NA

Arodor- 1242. ug/L NA NA NA NA NA NA NA NA

Arodor- 1248. ug/L NA NA NA NA NA NA NA NA

Arodor- 1254. ug/L NA NA NA NA NA NA NA NA

Arodor- 1260. ug/L NA NA NA NA NA NA NA NA
Dieldrin. ug/L NA NA NA NA NA NA NA NA
Endosulfan I. ugIL NA NA NA NA NA NA NA NA

Endosulfan II. ug/L NA NA NA NA NA NA NA NA

Endosulfan sulfate. ug/L NA NA NA NA NA NA NA NA

Endrin. ug/L NA NA NA NA NA NA NA NA
Endrln aldehyde. ug/L NA NA NA NA NA NA NA NA
HeptacNor. ug/L NA NA NA NA NA NA NA NA
HoptacNor epoxide. ug/L NA NA NA NA NA NA NA NA
Methoxychlor. ug/L NA NA NA NA NA NA NA NA
Toxaphone. ug/L NA NA NA NA NA NA NA NA
alpha- BHC. ugiL NA NA NA NA NA NA NA NA
alpha-CNordane, ug/L NA NA NA NA NA NA NA NA
beta-BHC. ug/L NA NA NA NA NA NA NA NA
delta-BHC. ug/L NA NA NA NA NA NA NA NA
gamma- BHC. ug/L NA NA NA NA NA NA NA NA
gamma- Chlordane. ug/L NA NA NA NA NA NA NA NA

SEMI-VOLATILO RGANICS"
1.2.4-Trlchlorobenzene. ugIL NA NA NA NA NA NA NA NA
1,2-Dlchlorobenzene, ug/L NA NA NA NA NA NA NA NA
1.3-Dichlorobenzene. ug/L NA NA NA NA NA NA NA NA
1.4-Dichlorobenzene. ug/L NA NA NA NA NA NA NA NA
2.4.5-Trichlorophenol. ugIL NA NA NA NA NA NA NA NA
2.4.6-Trlchlorophenol. ug/L NA NA NA NA NA NA NA NA
2.4-Dlchlorophenol. ug/L NA NA NA NA NA NA NA NA

NA - Not analyzed

H:VTSUSERS\I 113\RILEY\P81 531\L ENL\TBTBL.WK1



PESTICIDE STORAGE FACILITY / 11 - 1531

ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER TB5689 TB5884 TB5950 TB5991 TB59955951 TB6050 TB6059 TB6064

01-24-92 04-06-92 04-05-92 03-31-92 04-04-92 04-28-92 05-01-92 04-07-92

A6IqHERBICIDES:
2.4.5-T, ug/1 NA NA NA NA NA NA NA NA

2.4.5-TP (SILVEX). ug/I NA NA NA NA NA NA NA NA

2.4-D. ug/I NA NA NA NA NA NA NA NA

2.4 - DB, ug/I NA NA NA NA NA NA NA NA

DALAPON. ug/I NA NA NA NA NA NA NA NA

DICAMBA. ugI NA NA NA NA NA NA NA NA

DICHLOROPROP. ug/ NA NA NA NA NA NA NA NA

DINOSEB. ugf/ NA NA NA NA NA NA NA NA

MCPA, ug/1 NA NA NA NA NA NA NA NA

MCPP. ug/l NA NA NA NA NA NA NA NA

NA - Not analyzed

H:\LTSUSERS\l 113\RILEY\PS1531V-ENL\TBTBL.WK1



PESTICIDE STORAGE FACILITY /11-1531

ANALYTICAL DATA SUMMARY TABLES

RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER TB5689 TB5884 TB5950 TB5991 TB59955951 TB6050 TB6059 T86064

01-24-92 04-06-92 04-05-92 03-31-92 04-04-92 04-28-92 05-01-92 04-07-92

TOTAL ICP METALS (CONT'D):
Sodium. ug/L NA NA NA NA NA NA NA NA

Thallium. ug/L NA NA NA NA NA NA NA NA

Vanadium. ug/L NA NA NA NA NA NA NA NA

Zinc. ugIL NA NA NA NA NA NA NA NA

DISSOLVED MERCURY.ug&.: NA NA NA NA NA NA NA NA

TOTAL MERCURY. UgJL: NA NA NA NA NA NA NA NA

WET CHEMICAL INORGANICS NA NA NA NA

INORGANIC CHLORIDE, mg/I NA NA NA NA NA NA NA NA

NITRATE. mg/I NA NA NA NA NA NA NA NA

SULFATE, mg/I NA NA NA NA NA NA NA NA

BICARBONATE as CaCO3. mg/ NA NA NA NA NA NA NA NA

ORGANOPHOSPHORUS P E SI ID ES: 
NA NA NA

AZINPHOS METHYL (GUTHION). ug/I NA NA NA NA NA NA NA NA

BOLSTAR. ug/i 
NA NA NA NA NA NA NA NA

CHLORPYRIFOS (DURSBAN). ug1 NA NA NA NA NA NA NA NA

COUMAPHOS (CO-RAL). ug/l NA NA NA NA NA NA NA NA

DEMETON-S (MERCAPTOPHOS). ug/I NA NA NA NA NA NA NA NA

DIAZINON. ugA NA NA NA NA NA NA NA NA

DICHLORVOS (DDVP). ugI NA NA NA NA NA NA NA NA

DISULFOTON (DI- SYSTON). ugA NA NA NA NA NA NA NA NA

ETHOPROP (MOCAP). ug/ NA NA NA NA NA NA NA NA

FENSULFOTHION (DASANIT). ugI NA NA NA NA NA NA NA NA

FENTHION (BAYCID), ug/1 NA NA NA NA NA NA NA NA

MALATHION. ug/" NA NA NA NA NA NA NA NA

MERPHOS. ugh NA NA NA NA NA NA NA NA

METHYL PARATHION. ug/I NA NA NA NA NA NA NA NA

MEVINPHOS (PHOSDRIN). ugA NA NA NA NA NA NA NA NA

NALED. ug/h NA NA NA NA NA NA NA NA

PHORATE. ug1 NA NA NA NA NA NA NA NA

RONNEL (FENCHLORPHOS). ug/1 NA NA NA NA NA NA NA NA

STIROPHOS (TETRACHLORVINPHOS). ugh NA NA NA NA NA NA NA NA

NA - Not analyzed

H:\LTSUSERS\ II 13\RILEY\PS1 531\LENL\TBTBL.WKI



PESTICIDE STORAGE FACILITY / 11 - 1531

ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER TB5689 TB5884 TB5950 T85991 TB59955951 TB6050 TB6059 TB6064

01-24-92 04-06-92 04-05-92 03-31-92 04-04-92 04-28-92 05-01-92 04-07-92

DISSOLVED ICP METALS (CONT'D):
Chromium. ug/L NA NA NA NA NA NA NA NA

Cobalt. ug/L NA NA NA NA NA NA NA NA

Copper, ug/L NA NA NA NA NA NA NA NA

Iron. ug/L NA NA NA NA NA NA NA NA

Magnesium. ug/L NA NA NA NA NA NA NA NA

Manganese. ug/L NA NA NA NA NA NA NA NA

Nickel. ug/L NA NA NA NA NA NA NA NA

Potassium. ug/L NA NA NA NA NA NA NA NA

Silver. ug/L NA NA NA NA NA NA NA NA

Sodium, ug/L NA NA NA NA NA NA NA NA

Thallium. ug/L NA NA NA NA NA NA NA NA

Vanadium. ug/L NA NA NA NA NA NA NA NA

Zinc. ug/L NA NA NA NA NA NA NA NA

TOTAL FURNACE METALS:
Arsenic, ug/L NA NA NA NA NA NA NA NA

Lead. ug/L NA NA NA NA NA NA NA NA

Selenium. ug/L NA NA NA NA NA NA NA NA

TOTAL ICP METALS:
Aluminum. ug/L NA NA NA NA NA NA NA NA

Antimony. ug/L NA NA NA NA NA NA NA NA

Barium. ug/L NA NA NA NA NA NA NA NA

Beryllum. ug/L NA NA NA NA NA NA NA NA

Cadmium. ug/L NA NA NA NA NA NA NA NA

Calcium. ugIL NA NA NA NA NA NA NA NA

Chromium, ug/L NA NA NA NA NA NA NA NA

Cobalt. ug/L NA NA NA NA NA NA NA NA

Copper. ug/L NA NA NA NA NA NA NA NA

Iron. ug/L NA NA NA NA NA NA NA NA

Magnesium. ug/L NA NA NA NA NA NA NA NA

Manganese. ug/L NA NA NA NA NA NA NA NA

Nlckel. ug/L NA NA NA NA NA NA NA NA

Potassium. ug/L NA NA NA NA NA NA NA NA

Silver. ug/L NA NA NA NA NA NA NA NA

NA - Not analyzed

H:\.TSUSERS\I 1 3\RILEY\PSI 531NLENL\TBTBL.WKi



PESTICIDE STORAGE FACILITY / 11 - 1531
ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER TB5689 T85884 TB5950 TB5991 TB59955951 TB6050 TB6059 TB6064

01-24-92 04-06-92 04-05-92 03-31-92 04-04-92 04-28-92 05-01-92 04-07-92

VOLATILE ORGANICS (CONTD):
Benzene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Bromodchloromethane. uglL <5.0 < 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 < 5.0

Bromoform. ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Bromomethane. ug/L <10 <10 <10 <10 <10 <10 <10 <10

Carbon disulfide. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Carbon tetrachloride. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Chlorobnzfne, ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Chloroethane. ug/L <10 <10 <10 <10 <10 <10 <10 <10

Chloroform, ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Chloromethane. ug/L <10 <10 <10 <10 <10 <10 <10 <10

Dibromochloromethane. ug/L <5.0 <5.0 <5.0 < 5.0 < 5.0 <5.0 <5.0 <5.0

Ethylbenzene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Methylene chloride. ugiL 17 <5.0 <5.0 33 < 5.0 <5.0 5.8 (B2) < 5.0

Styrene. uglL <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Tetrachloroethene, ug/L < 3.0 < 3.0 < 3.0 < 3.0 <3.0 <3.0 <3.0 <3.0

Toluene. ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Trchloroethene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

Vinyl acetate. ug/L <10 <10 <10 <10 <10 <10 <10 <10

Vinyl chloride. ug/L <10 <10 <10 <10 <10 <10 <10 <10

Xylenes (total). ugL <5.0 <5.0 <5.0 < 5.0 <5.0 <5.0 < 5.0 <5.0

cis - 1.3- Dlchloropropone, ug/L <3.0 <3.0 <3.0 <3.0 < 3.0 <3.0 <3.0 <3.0

trans -1.3 -Dchloropropon. ug/L <3.0 < 3.0 <3.0 < 3.0 < 3.0 <3.0 <3.0 < 3.0

DISSOLVED FURNACE METALS:
Arsenic. ug/L NA NA NA NA NA NA NA NA

Lead. ugIL NA NA NA NA NA NA NA NA

Selenium. ug/L NA NA NA NA NA NA NA NA

DISSOLVED ICP METALS:
Aluminum. ug/L NA NA NA NA NA NA NA NA

Antimony, ug/L NA NA NA NA NA NA NA NA

Barium. ug/L NA NA NA NA NA NA NA NA

Beryllium. ug/L NA NA NA NA NA NA- NA NA

Cadmium. ug/L NA NA NA NA NA NA NA NA

Calcium, ug/L NA NA NA NA NA NA NA NA

82 - Sample results are loss than 10 times the amount detected In the method blank. Result Is estimated.
NA - Not analyzed

H:.TSUSERS\I 11 3\RILEY\PSl 531\LENL\TBTBL.WKI



PESTICIDE STORAGE FACILITY / 11 - 1531

ANALYTICAL DATA SUMMARY TABLES

RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER 
TB5689 TB5884 TB5950 TB5991 TB59955951 TB6050 TB6059 TB6064

01-24-92 04-06-92 04-05-92 03-31-92 04-04-92 04-28-92 05-01-92 04-07-92

SEMI-VOLATILE ORGANICS (CONTDNA
Diethylphthalate. ug/L NA NA NA NA NA NA NA NA

Dlmethylphthalate. ugIL NA NA NA NA NA NA NA NA

Fluoranthene. ugIL NA NA NA NA NA NA NA NA

Fluorene. ug/L 
NA NA NA NA NA NA NA NA

Hleachlorobenzone. ug/L NA NA NA NA NA NA NA NA

HexacNorobutadlefne. ugIL NA NA NA NA NA NA NA NA

Hexachlorocyclopentadlene. ugL NA NA NA NA NA NA NA NA

HecacchlroPthane. ug/L NA NA NA NA NA NA NA NA

Indenol.2.3- cdpyrene. ug/L NA NA NA NA NA NA NA NA

Inophorone, ug/L NA NA NA NA NA NA NA NA

N - Nitrosodi- n- propylemine, ug/L NA NA NA NA NA NA NA NA

N-Nitrosodphonyllmine. ug/L NA NA NA NA NA NA NA NA

Naphthalene. ug/L NA NA NA NA NA NA NA NA

Nltrobenefl, ug/L NA NA NA NA NA NA NA NA

Pentachlorophenol, ugiL NA NA NA NA NA NA NA NA

Phenanthrenb, ugIL NA NA NA NA NA NA NA NA

PhnatrNA u/ NA

Phenol. ug/L 
NA NA NA NA NA NA NA

Pyrene. ug/L 
NA NA NA NA NA NA NA NA

bIs(2- ChNoroethoxy) methane ug/L NA NA NA NA NA NA NA NA

bis(2-CNoroethyl)ether. ug/L NA NA NA NA NA NA NA NA

bls(2- C Norolsopropyl) ther. ug/L NA NA NA NA NA NA NA NA

bis(2- Ethyhexyl)phthaIate. ug/L NA NA NA NA NA NA NA NA

VOLATIL E ORGANICS:
1.1.1 - Trichloroethone. ug/L <5.0 < 5.0 <5.0 < 5.0 <5.0 <5.0 <5.0 <5.0

1,1.22-Tetrchloroethane. ug/L <5.0 <5.0 <5.0 <5.0 < 5.0 <5.0 < 5.0 < 5.0

1,1.2-Trichlorootheln. ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

1.1- Dichloroethlene. ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

1.1- Dchloroetheno. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

1.2-Dichloroethane. ug/L <5.0 < 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 < 5.0

1.2-Dlchloroethene (total). ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

1.2-Dchloropropans. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

2- Butanone. ug/L <100 <100 <100 <100 <100 <100 <100 <100

2- Hexanone. ug/L <10 <10 <10 <10 <10 <10 <10 <10
4- Methyl- 2 -pentanone, ug/L <10 <10 <10 <10 <10 <10 <10 <10

Aeoe gL<100 <100 <100 <100 <100 <100 <100 <100

NA - Not analyzed

H:%' 'SERS%\ 13\RILEY\PS1 531\LENL\TBTBL.WK1



PESTICIDE STORAGE FACILITY /11 - 1531

ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER TB5689 TB5884 TB5950 TB5991 TB59955951 TB6050 TB6059 TB6064

01-24-92 04-06-92 04-05-92 03-31-92 04-04-92 04-28-92 05-01-92 04-07-92

SEMI-VOLATILE ORGANICS (CONT'D):
2.4-Dimethylphanol. ugiL NA NA NA NA NA NA NA NA

2.4- Olnltrophenol, ug/L NA NA NA NA NA NA NA NA

2.4-Dintrotoluene. ug/L NA NA NA NA NA NA NA NA

2.6- DIntrotoluene. ugiL NA NA NA NA NA NA NA NA

2-CNoroflphthalne. ugiL NA NA NA NA NA NA NA NA

2-CNorophenol. ug/L NA NA NA NA NA NA NA NA

2-Mothylnaphtlone. ug/L NA NA NA NA NA NA NA NA

2- Mthylphenol. ug/L NA NA NA NA NA NA NA NA

2- Ntroanllne, ugL NA NA NA NA NA NA NA NA

2-Nitrophenol, ug/L NA NA NA NA NA NA NA NA

3.3'i- !chlorobenzldene. ug/L NA NA NA NA NA NA NA NA

3- Nitroanlblne d ug/L NA NA NA NA NA NA NA NA

4 .6- DInitro- 2- mothylphenol, ug/L NA NA NA NA NA NA NA NA

4-Bromophenyl phenyl ether. ug/L NA NA NA NA NA NA NA NA

4-CNoro-3-methylphenol. ug/L NA NA NA NA NA NA NA NA

4-Choroanlillno. ugIL NA NA NA NA NA NA NA NA

4-CNorophenyl phenyt ether. ug/L NA NA NA NA NA NA NA NA

4-Methylphonol. ug/L NA NA NA NA NA NA NA NA

4-Nitroanline, ug/L NA NA NA NA NA NA NA NA

4- Nitrophnol. ug/L NA NA NA NA NA NA NA NA

Acenaphthene. ug/L NA NA NA - NA NA NA NA NA

Acenaphthylene. ug/L NA NA NA NA NA NA NA NA

Anthrcone. ugL NA NA NA NA NA NA NA NA

Benz[a~anthracene. ug/L NA NA NA NA NA NA NA NA
Benro[a~pyrono. uglL NA NA NA NA NA NA NA NA

Benzoabiauoranthne. ug/L NA NA NA NA NA

Benzo[ghlperylene. ug/L NA NA NA NA NA NA NA NA

Benzolklfluoranthe, uglL NA NA NA NA NA NA NA NA

Benzoic acid. ug/L NA NA NA NA NA NA NA NA

Benzyl alcohol. ug/L NA NA NA NA NA NA NA NA

Butyl benzyl phthalate. ug/L NA NA NA NA NA NA NA NA

Chrysnd. ug/L NA NA NA NA NA NA NA NA

DI-n- butylphthalate. ug/L NA NA NA NA NA NA NA NA

DI - n- octylphthalate. ug/L NA NA NA NA NA NA NA NA

Dibenz[a.h]arthracene, ug/L NA NA NA NA NA NA NA NA

Dlbenzofuran. ug/L NA NA NA NA NA NA NA NA

NA - Not analyzed

H :LTSUSERS\1 11 3\RILEY\PS1 531\LLENL\TBTBL.WKI



PESTICIDE STORAGE FACILITY/ 11 - 1531

ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

TB5689 TB5884 TB5950 TB5991 TB59955951 TB6050 TB6059 TB6064

PARAME 01-24-92 04-06-92 04-05-92 03-31-92 04-04-92 04-28-92 05-01-92 04-07-92

P.STCIO ES/PCB:NAA NA NA NA NA NA

4.4'-DDD. ug/L NA NA NA NA NA NA NA NA

4,4'-DDE. ug/L NA NA NA NA NA NA NA NA

4.4'- DDT, ug/L NA NA NA NA NA NA NA NA

Aldrin. ug/L NA NA NA NA NA NA NA NA

Arlor-1016. ug/L NA NA NA NA NA NA NA NA

Arodor- 1221. ugL NA NA NA NA NA NA NA NA

Arodor- 1232. ug/L NA NA NA NA NA NA NA NA

Arodor- 1242. ug/L NA NA NA NA NA NA

Arodor- 1248. ug/L NA NA NA NA NA NA NA NA

Arodor - 1254 . ug/L NA NA NA NA NA

Arodor-1254,ug/L NA NA NA NA NA NA NA NA
Arodor- 1260. ug/L NA NA NA NA NA NA NA NA

Dieldrin ug/L NA NA NA NA NA NA NA NA

Endosulfan I. ugIL NA NA NA NA NA NA NA NA

Endosulfan I. ugiL NA NA NA NA NA NA NA NA

Endosulf n sulfate. ug/L NA NA NA NA NA NA NA NA

Endrin .ug/L NA NA NA NA NA NA NA NA

Endrn aldehyde, ugL NA NA NA NA NA NA NA NA

Heptachor. ug/L NA NA NA NA NA NA NA NA

Heptachor opoxide. ug/L NA NA NA NA NA NA NA NA

Methoxychlor. ug/L NA NA NA NA NA NA NA NA

Toxaphne. ug/L NA NA NA NA NA NA NA NA

alpha- SHC, ug/L NA NA NA NA NA NA NA NA

alpha- CNordane. ug/L NA NA NA NA NA NA NA NA

beta- BHC. ug/L NA NA NA NA NA NA NA NA

delta- BHC ugL NA NA NA NA NA NA NA NA

gamma- BHC. ug/L NA NA NA NA NA NA NA NA

gamma-CoraneNA NA NA NA

SEMI-VOLATILE ORGANICS: NA NA NA

1.2.4-TrchlorobenzOne. ug/L NA NA NA NA

1.2- Dlchlorobenzene. ug/L NA NA' NA NA NA NA NA NA

I.3- Dichlofobelzene. ug/L NA NA NA NA NA NA NA NA

1.4-DIchlorobenzone. ug/L NA NA NA NA NA NA NA NA

2.4-Dihlorophnol, ug/L NA NA NA NA NA NA NA NA

2.4.5-Trchotophenol, ugiL NA NA NA NA NA NA NA NA

2.4.-8Trichorophono. ugiL NA NA NA NA NA NA NA NA

2.4- Dichlorophoflot. ug/L

NA - Not analyzed

H:Wi ° SERS\I 11 3\RILEY\PS1 531\LENL\TBTBL.WKI



PESTICIDE STORAGE FACILITY / 11 - 1531
ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER MWSB04ARN PSF9204R PSFSB03BR PSFSB13AR PSFSB18BR PSFSD05R PSFSS03R TB101 TB1567
05-04-92 07-14-92 04-05-92 04-06-92 04-05-92 04-01-92 04-05-92 07-23-92 07-16-92

ACID HERBICIDES:
2.4.5-T. ug/I <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 NA NA
2.4.5-TP (SILVEX). ug/I < 1.7 < 1.7 < 1.7 < 1.7 < 1.7 < 1.7 < 1.7 NA NA
2.4- D. ug/I <12 <12 <12 <12 <12 <12 <12 NA NA
2.4- DB. ug/I <9.1 <9.1 <9.1 <9.1 <9.1 <9.1 <9.1 NA NA
DALAPON. ug/I <58.0 <58 <58 <58 <58 <58 <58 NA NA
DICAMBA. ug/ <2.7 <2.7 <2.7 <2.7 <2.7 <2.7 <2.7 NA NA
DICHLOROPROP. ug/I <6.5 <6.5 <6.5 <6.5 <6.5 <6.5 <6.5 NA NA
DINOSEB. ug/I <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 NA NA
MCPA, ug/h <2500 <2500 <2500 <2500 <2500 <2500 <2500 NA NA
MCPP ug/ <1900 < 1900 <1900 <1900 <1900 <1900 <1900 NA NA

NA - Not anaiyzed

H:\LTSUSERS\I 113\RILEY\PS 1531 \ENL\TBTBL.WK1



PESTICIDE STORAGE FACILITY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER MWSB04ARN PSF9204R PSFSB038R PSFSB13AR PSFSB18BR PSFSD05R PSFSS03R TB101 TB1567

05-04-92 07-14-92 04-05-92 04-06-92 04-05-92 04-01-92 04-05-92 07-23-92 07-16-92

TOTAL ICP METALS (CONT'D):
Sodium. ug/L 400 460 <210 <210 <210 220 <210 NA NA

Thallium. ug/L <100 <100 <77 <77 <77 <77 <77 NA NA

Vanadlum. ug/L <7.0 <7.0 <5.0 <5.0 <5.0 5.0 <5.0 NA NA

Zinc. ug/L 23(BI) 19(BI) 6.6 <3.0 3.1 <3.0 16 NA NA

D IS E MERCURY ug/.. NA <.2 NA NA NA NA NA NA NA

TOTAL MERCURY, ua/L; <.2 <.2 <.2 <.2 <.2 <.2 <.2 NA NA

WFT CHEMICAL INORGANICS:
INORGANIC CHLORIDE. mg/i -- <0.2 -- -- -- -- -- NA NA

NITRATE, mg/I -- <0.2 ...... __ -- NA NA

SULFATE. mg/i -- <0.2 ...... __ -- -- NA NA

BICARBONATE as CaCO3. mg/ - - 2.00 .. 
NA NA

ORGANOPHOSPHORUS PESTICIDES:
AZINPHOS METHYL (GUTHION). ug/I < 1.50 < 1.5 < 1.5 < 1.50 < 1.5 < 1.5 < 1.5 NA NA

BOLSTAR. ug/1 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 NA NA

CHLORPYRIFOS (DURSBAN). ug/I <0.30 <0.3 <0.30 <0.30 <0.3 <0.3 <0.3 NA NA

COUMAPHOS (CO - RAL). ug/I < 1.50 < 1.5 <1.50 < 1.50 < 1.5 < 1.5 < 1.5 NA NA

DEMETON-S (MERCAPTOPHOS), ug/I <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0. 5 NA NA

DIAZINON, ug/1 <0.60 <0.6 <0.60 <0.60 <0.6 <0.6 <0.6 NA NA

DICHLORVOS (DDVP). ug/1 <0.10 <0.1 <0.10 <0.10 <0.1 <0.1 <0.1 NA NA

DISULFOTON (DI-SYSTON, ug/I <0.20 <0.2 <0.2 <0.20 <0.2 <0.2 <0.2 NA NA

ETHOPROP (MOCAP), ugI <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 NA NA

FENSULFOTHION (DASANIT). ugI < 1.50 < 1.5 < 1.50 <1.50 < 1.5 < 1.5 < 1.5 NA NA

FENTHION (BAYCID). ug/I <0.10 <0.1 <0.1 <0.10 <0.1 <0.1 <0.1 NA NA

MALATHION. ug/1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA NA

MERPHOS. ugfI <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 NA NA

METHYL PARATHION. ugA <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 NA NA

MEVINPHOS (PHOSDRIN). ug/I <0.30 <0.3 <0.3 <0.30 <0.3 <0.3 <0.3 NA NA

NAL ED. ug/I <0.10 <0.1 <0.1 <0.10 <0.1 <0.1 <0.1 NA NA

PHORATE. ug/I <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 NA NA

RONNEL (FENCHLORPHOS). ugI <0.30 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 NA NA

STIROPHOS (TETRACHLORVINPHOS). ug/l <5.00 <5 <5.0 <5 <5 <5 <5 NA NA

B1 - Sample rouldtNare lose than 5 times the amount detected In the method blank. Result is estimated.

NA - Not analyzed

H:.TBUBER\I I 13\RILEY\PB1 531\LENL\TBTBL.WKI



PESTICIDE STORAGE FACILITY / 11 -1531

ANALYTICAL DATA SUMMARY TABLES

RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER MWSB04ARN PSF9204R PSFSB03BR PSFSB13AR PSFSB18BR PSFSD05R PSFSS03R TB101 TB1567

05-04-92 07-14-92 04-05-92 04-06-92 04-05-92 04-01-92 04-05-92 07-23-92 07-16-92

.O.LVED ICP METALS 
NNATD NA NA NA NA

Chromium ug/L 
NA <10 NA NA NA

Cobalt. ug/L NA <10 NA NA NA NA NA NA NA

Copper. ug/L NA <5.0 NA NA NA NA NA NA NA

Iron. ug/L NA <45 NA NA NA NA NA NA NA

Magnesium. ug/L NA <81 NA NA NA NA NA NA NA

Manganese. ug/L NA <3.0 NA NA NA NA NA NA NA

Nickel. ug/L NA <18 NA NA NA NA NA NA NA

Potassium. ug[L NA 170 NA NA NA NA NA NA NA

Silver. ugIL NA <4.0 NA NA NA NA NA NA NA

Sodium. ug/- NA 710 NA NA NA NA NA NA NA

Thallium. ugJL NA <110 NA NA NA NA NA NA NA

Vanadium. ug/L NA <7.0 NA NA NA NA NA NA NA

Zinc. ug/L 
NA 28 (12) NA NA NA NA NA NA NA

TOTA4 FURNACE METALS:

Arsenic. ugIL <2.0 <2.0 <4.0 <4.0 <4.0 <4.0 <4.0 NA NA

Lead. ug/L < 1.0 <5.0 7.2 <2.0 <2.0 <2.0 <2.0 NA NA

Selenium. ug/L <1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 NA NA

Aluminum. ug/L <110 <110 120(B1) 73 (BI) <69 <69 81(BI) NA NA

Antimony. ug/L <31 <31 <35 <35 <35 <35 <35 NA NA

Barium. ug/L <20 <20 <39 <39 <39 <39 <39 NA NA

Beryllium. ug/L < 1.0 < 1.0 <2.0 <2.0 <2.0 <2.0 <2.0 NA NA

Cadmium. ug/L <5.0 <5.0 <4.0 <4.0 <4.0 <4.0 <4.0 NA NA

Calcium. uglL 310(81) 400 240 <200 <200 <200 230 NA NA

Chromium. ug/L <10 12 <10 <10 <10 <10 <10 NA NA

Cobalt, ug/L <10 <10 <8.0 <8.0 <8.0 <8.0 <8.0 NA NA

Copper. ug/L <5.0 <5.0 <3.0 <3.0 <3.0 3.3 <3.0 NA NA

iron. ug/L 220 <45 <18 <18 <18 <18 <18 NA NA

Magnesium. ug/L 96 (11) <81 <170 <170 <170 <170 <170 NA NA

Manganese. ugIL 4.2 <3.0 3.8 <3.0 <3.0 <3.0 <3.0 NA NA

Nickel. ug/L <18 <18 <16 <16 <16 <16 <16 NA NA

Potassium. ug/L <130 <130 <210 <210 <210 <210 <210 NA NA

Silver. ug/L <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 NA NA

61 - Sample results are lese than 5 times the amount detected in the method blank. Rosult is estimated.

NA - Not analyzed
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PESTICIDE STORAGE FACILITY / 11 - 1531

ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER MWSB04ARN PSF9204R PSFSB03BR PSFSBI3AR PSFSB18BR PSFSD5R PSFSS03R TB101 TB1567

05-04-92 07-14-92 04-05-92 04-06-92 04-05-92 04-01-92 04-05-92 07-23-92 07-16-92

VOLATILE ORGANICS (CONTLDN
Benzene. ug/L NA NA NA NA NA NA NA <3.0 <3.0

Bromodchlorom ethlne. ug/L NA NA NA NA NA NA NA <5.0 <5.0

Bromoform. ug/L NA NA NA NA NA NA NA <5.0 <5.0

Bromomethane. ug/L NA NA NA NA NA NA NA <10 <10

Carbon disulfide. ug/L NA NA NA NA NA NA NA <3.0 <3.0

Carbon tetrachloride. ug/L NA NA NA NA NA NA NA <3.0 <3.0

Chlorobenzene. ug/L NA NA NA NA NA NA NA <3.0 <3.0

Chloroethane, ug/L NA NA NA NA NA NA NA <10 <10

Chloroform. ug/L NA NA NA NA NA NA NA <3.0 <3.0

Chloromethne. ugL NA NA NA NA NA NA NA <10 <10

Dlbromochloromethane, ug/L NA NA NA NA NA NA NA <5.0 <5.0

Ethylbenzen. ug/L NA NA NA NA NA NA NA <3.0 <3.0

Methylene chloride. ug/IL NA NA NA NA NA NA NA 6.8 17

Styrene, ug/L 
NA NA NA NA NA NA NA < 3.0 < 3.0

Tetrachloroethene. ug/L NA NA NA NA NA NA NA <3.0 <3.0

Toluene, ug/L 
NA NA NA NA NA NA NA < 5.0 < 5.0

Trchloroethene. ug/L NA NA NA NA NA NA NA <3.0 <3.0

Vinyl acetate. ugL NA NA NA NA NA NA NA <10 <10

Vinyl chloride. ug/L NA NA NA NA NA NA NA <10 <10

Xylenes (total), ug/L NA NA NA NA NA NA NA <5.0 <5.0

cis -1.3-Dlchloropropene. ug/L NA NA NA NA NA NA NA <3.0 < 3.0

trans- t,3-Dichloropropen.e ugIL NA NA NA NA NA NA NA <3.0 <3.0

DISSOLVED FURNACE MTALSA
Arsenic. ug/L NA <2.0 NA NA NA NA NA NA NA

Lead. ug/L NA < 1.0 NA NA NA NA NA NA NA

Selenium. ug/L NA <1.0 NA NA NA NA NA NA NA

DSolOLVV p METALS:
Aluminum. ug/L NA 130 NA NA NA NA NA NA NA

Antimony. ugIL NA <31 NA NA NA NA NA NA NA

Barium. ug/L NA <20 NA NA NA NA NA NA NA

Beryllium. ug/L NA < 1.0 NA NA NA NA NA NA NA

Cadmium. ugIL NA <5.0 NA NA NA NA NA NA NA

Calcium. ug/L NA 560 NA NA NA NA NA NA NA

NA - Not analyzed
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PESTICIDE STORAGE FACILITY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER MWSB04ARN PSF9204R PSFSB03BR PSFSB13AR PSFSB18BR PSFSD05R PSFSS03R T1101 TB1567

05-04-92 07-14-92 04-05-92 04-06-92 04-05-92 04-01-92 04-05-92 07-23-92 07-16-92

_MI-VOLATILE ORGANICS CONTD):
2.4 - DImethylphenol. ug/L <10 <10 <10 <10 <10 <10 <10 NA NA

2.4- Dinltrophend. ug/L <43 <43 <43 <43 <43 <43 <43 NA NA

2,4-Oiflitrotolueno, ug/L <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 NA NA

2.6-DInltrotoluene. ug/L <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 NA NA

2-CNoronaphthaenle, ugL <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NA NA

2-Clorophnol. ug/L <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 NA NA

2-Mothylnaphthalone, ug/L <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 NA NA

2-Mo(hylphenol. ug/L <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 NA NA

2-NItroanlilne, ug/L < 5.0 <5.0 <5.0 <5.0 <5.0 < 5.0 <5.0 NA NA

2-Nitrophenol. ug/L <10 <10 <10 <10 <10 <10 <10 NA NA

3.3'-Dichlorobenzldene. ug/L <20 <20 <20 <20 <20 <20 <20 NA NA

3-Nitroaniline, ug/L <13 <13 <13 <13 <13 <13 <13 NA NA

4.6-D initro-2-mthylphenol. ug/L <25 <25 <25 <25 <25 <25 <25 NA NA

4- Bromophenyl phenyl ether. ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NA NA

4-Cloro-3-mthylphenol. ug/L < 7.0 < 7.0 <7.0 <7.0 <7.0 <7.0 <7.0 NA NA

4-Chloroalilne. ug/L <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 NA NA

4-Chlorophenyl phenyl ether. ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NA NA

4-Methylphenol. ug/L <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 NA NA

4 - Nitroanililne. ug/L <16 <16 <16 <16 <16 <16 <16 NA NA

4 - Nitrophenol. ug/L <12 <12 <12 <12 <12 <12 <12 NA NA

Acenophthone, ugIL < 5.0 < 5.0 <5.0 <5.0 <5.0 <5.0 < 5.0 NA NA

Acenaphthylene. ugIL <5.0 < 5.0 <5.0 < 5.0 <5.0 <5.0 <5.0 NA NA

Anthracene. ug/L <5.0 <5.0 < 5.0 <5.0 <5.0 < 5.0 < 5.0 NA NA

Benzia]anthracene. ugIL <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 NA NA

Benzolalpylrene. ug/L <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 NA NA

Benzo[bfiuoranthene. ugIL <10 <10 <10 <10 <10 <10 <10 NA NA

Benzo[ghIlperryfene. ugIL <10 <10 <10 <10 <10 <10 <10 NA NA

Benzo[klfluoranthene. ug/L <10 <10 <10 <10 <10 <10 <10 NA NA

Benzolc add. ug/L <27 <27 <27 <27 <27 <27 <27 NA NA

Benzyl alcohol. ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NA NA

Butyl benzyl phthalate. ug/L <10 <10 <10 <10 <10 <10 <10 NA NA

Chrysene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 NA NA

DI-n-butylphthalate. ug/L <10 <10 <10 <10 <10 <10 <10 NA NA

DI - n- octylphthalate. ug/L <10 <10 <10 <10 <10 <10 <10 NA NA

Dibenz[a.hlarthracene ugL <10 <10 <10 <10 <10 <10 <10 NA NA

Dlbenzofuran. ug/L < 3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 NA NA

NA - Not analyzed
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PESTICIDE STORAGE FACILITY / 11 - 1531

ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER MWSB04ARN PSF9204R PSFSB03BR PSFSB13AR PSFSB18BR PSFSD05R PSFSS03R TB101 TB1567

05-04-92 07-14-92 04-05-92 04-06-92 04-05-92 04-01-92 04-05-92 07-23-92 07-16-92

SEMI-VOLATILE ORGANICS (CONTD.1:
Dlothylphthalate. ug/L <10 <10 <10 <10 <10 <10 <10 NA NA

Dimethylphthalate. ug/L <10 <10 <10 <10 <10 <10 <10 NA NA

Fluoranthene. ugiL <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 NA NA

Fluorene. ug/L <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 NA NA

HexacNorobenzene. ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NA NA

HexacNorobutadlene. ugIL <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NA NA

HexacNorocyclopentadln. ugiL <10 <10 <10 <10 <10 <10 <10 NA NA

Hexachloroethalne. ug/L <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 NA NA

Indemol(.2.3-cdlpyrene. ug/L 
<10 <10 <10 <10 <10 <10 <10 NA NA

Isophorone. ug/L <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 NA NA

N- NItrosodl- n- propylamilne, ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NA NA

N - Nitrosodlphonylamine. ug/L <5.0 < 5.0 <5.0 <5.0 <5.0 <5.0 < 5.0 NA NA

Naphthalene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 NA NA

Nitrobenzene. ug/L <10 <10 <10 <10 <10 <10 <10 NA NA

Pertachlorophonol, ug/L <16 <16 <16 <16 <16 <16 <16 NA NA

Phenanthrene. ugiL <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 NA NA

Phenol. ugIL < 5.0 < 5.0 < 5.0 <5.0 <5.0 <5.0 <5.0 NA NA

Pyrene. ug/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 NA NA

bls(2 - Chloroethoxy) methane. ug/L < 6.0 < 6.0 <6.0 <6.0 <6.0 <6.0 < 6.0 NA NA

bis(2- Chloroothyl)other. ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NA NA

bls(2-Chorolsopropyl) ether. ug/L < 5.0 < 5.0 <5.0 < 5.0 < 5.0 <5.0 <5.0 NA NA

bis(2 -Ethylhoxyl) phthlate, ug/L <10 <10 <10 <10 16 <10 <10 NA NA

VOLATILEORGANIC 
NAN NA <5.0 <5.0

1.1.1-Trichloroethfne. ug/L NA NA NA NA NA NA

1.1.2.2-Tetrachloroethane. ugiL NA NA NA NA NA NA NA <5.0 < 5.0

1.1,2-TrIchloroethne, ug/L NA NA NA NA NA NA NA <5.0 <6.0

1.1 - Olchoroothane. ugiL NA NA NA NA NA NA NA < 5.0 < 5.0

1,1 - Dichloroethene. ug/L NA NA NA NA NA NA NA <3.0 <3.0

1.2-Dchloroothane. ug/L NA NA NA NA NA NA NA <5.0 <5.0

1.2- Dichloroethene (total). ug/L NA NA NA NA NA NA NA <5.0 < 5.0

1.2-D ichloropropane. ug/iL NA NA NA NA NA NA NA <3.0 <3.0

2 - Butanone. ug/L NA NA NA NA NA NA NA <100 <100

2-Hexanone, ug/L NA NA NA NA NA NA NA <10 <10

4- Methyl- 2 - pentfnono. ug/L NA NA NA NA NA NA NA <10 <10•

Acetone. ug/L NA NA NA NA NA NA NA <100 <100

NA - Not analyzed
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PESTICIDE STORAGE FACILITY / 11 - 1531
ANALYTICAL DATA SUMMARY TABLES
RINSATES & TRIP BLANKS
FORT RILEY

PARAMETER MWSB04ARN PSF9204R PSFSB03BR PSFSB13AR PSFSB18BR PSFSD05R PSFSS03R TB101 TB1567

05-04-92 07-14-92 04-05-92 04-06-92 04-05-92 04-01-92 04-05-92 07-23-92 07-16-92

PIESTICIDESIPCBs:
4.4'-DDD. ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

4.4°- DDE. ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

4,4'- DDT. ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

Aldrin. ugIL <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

Arodor- 1016. ug/L < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 NA NA

Arodor- 1221. ug/L < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 NA NA

Arodor- 1232. ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 NA NA

Arodor - 1242. ug/L < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 NA NA

Arodor- 1248. ugIL < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 NA NA

Arodor- 1254. ug/L < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 NA NA

Arodor- 1260. ug/L < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 NA NA

Dleldrin, ugIL <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

Endosulfan I. ug/L <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

Endosulfan II. ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

Endosulfan sulfate. ugIL <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

Endrin. ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

Endrln aldehyde. ug/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

Heptachor. ug/L <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

HeptacNor epoxide. ug/L <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

Methoxychlor. ugIL <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 NA NA

Toxaphene. ug/L <5.0 <5.0 < 5.0 <5.0 <5.0 < 5.0 <5.0 NA NA

alpha- BHC. ig/L <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

alpha-Chordane, ug/L <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

beta - BHC. ug/L <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

delta- BH0. ug/L <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

gamma- BHC. ug/L <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

gamma-Chlordane. ug/L <0.05 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 NA NA

SEMI-VOLATILE. ORGANICS:
1.2.4-Trichlorobenzena. ugiL <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 NA NA

1,2-Dichlorobenzene, ug/L <5.0 <5.0 <5.0 < 5.0 <5.0 <5.0 <5.0 NA NA

1.3-Dichlorobenzene. ug/L <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 <7.0 NA NA

1.4-Dichlorobenzeon, ug/L - <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NA NA

2.4.5-Trlhlorophenol. ug/L <9.0 <9.0 <9.0 <9.0 <9.0 <9.0 <9.0 NA NA

2.4.6-Trlchlorophenol. ug/L <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 NA NA

2.4-Dichlorophenol, ug/L <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NA NA

NA - Not analyzed
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PESTICIDE STORAGE FACIU/ 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE

PARAMETER 
PSFSB17A PSFSB17C PSFSB17B PSFSB18A PSFSB18B PSFSB19A PSFSB19B PSFSB20A PSFSB20B

Sample Depth (1.5-2.5') (1.5-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.51)

Date Collected 4-6-92 4-6-92 4-6-92 4-5-92 4-5-92 4-4-92 4-4-92 4-8-92 4-8-92

ORGANOPHOSPHORUS PESTICIDES (CONTfD):

DICHLORVOS (DDVP). ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <33 <3.3 <3.3

DISULFOTON (DI-SYSTON), ug/kg <6.7 <6.7 <6.7 <6.7 <6.7 <6.7 <6.7 <6.7 <6.7

ETHOPROP (MOCAP), ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3

FENSULFOTHION (DASANIT), uglkg <50 <50 <50 <50 <50 <50 <50 <50 <50

FENTHION (BAYCID), uglkg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

MALATHION. ug/kg <170 <170 <170 <170 <170 <170 <170 <170 <170

MERPHOS, ugIkg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3

METHYL PARATHION, ugkg <1.0 <1.0 <10 <10 <1<0 <1 <10 <10 <10

MEVINPHOS (PHOSDRIN), ug/kg <10 <10 <10 <10 <10 <10 1<0<0

NALED ug/kg 
<3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

PHORATE, uglkg <5.0 <5.0 <5.0 <5.0 <5.0 <5 <5 <5 <5

RONNEL (FENCHLORPHOS),ugk9 <10 <10 <10 <10 <10 <10 <10 <10 <10

STIROPHOS (TETRACHLORVINPHOS), ug/kg <170 <170 <170 <170 <170 <170 <170 <170 <170

ACID HERBICIDES:
2,4.5-T. ug/kg <170 <170 <158 <161 <166 <173 <167 <164 <161

2,4.5-TP (SILVEX), ug/kg 
<146 <146 <136 <138 <142 <148 <143 <140 <138

2,4-D, ug/kg <984 <982 <915 <932 <960 <1002 <967 <947 <930

2.4-DB, ug/kg <741 <740 <689 <702 <723 <754 <728 <714 <700

DALAPON. ug/kg <4737 <4730 <4404 <4489 <4623 <4823 <4656 <4562 <4478

DICAMBA. ug/kg <231 <230 <215 <219 <225 <235 <227 <222 <218

DICHLOROPROP. ug/kg <534 <534 <497 <506 <522 <544 <525 <515 <505

DINOSEB. uglkg <61 <61 <56 <58 <59 <62 <60 <58 <57

MCPA, ug/kg <202842 <202522 <188594 <192219 <197961 <206504 <199379 <195344 <191756

MCPP, ug/kg 
<156687 <156439 <145680 <148481 <152916 <159515 <154011 <150695 <148123

2.3,7,8-TCDD (DIOXIN ISOMER). ppt <185.9 NA NA NA NA NA NA NA NA

NA - Not analyzed

H:" "JSERS\1 113RILEY\PS1531\LENL\SBTBLWK1



PESTICIDE STORAGE FACILITY / 11-1531

ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

SAMPLE DUPUCATE 
SAMPLE DUPUCATE

PARAMETER PSFSB10B PSFSB1oC PSFSB11A PSFSB11B PSFSB12A PSFSB12B PSFSB13A PSFSB13C

Sample Depth (3.5-4.5') (3.5-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (1.5-2.5')

Date Collected 4-4-92 4-4-92 4-7-92 4-7-92 4-8-92 4-8-92 4-6-92 4-6-92

ORGANOPHOSPHORUS PESTICIDES (CONTD):

DICHLORVOS (DDVP), ug/kg 
<3.3 <3.3 <3.3 <3.3

DISULFOTON (DI-SYSTON). ug/kg <6.7 <6.7 <6.7 <6.7 <6.7 <6.7 <6.7 <6.7

ETHOPROP (MOCAP), ug/kg <8.3 <8.3 <8.30 <8.30 <8.3 <8.3 <8.3 <8.3

FENSULFOTHION (DASANrT, ug/kg <50 <50 <50. <50. <50 <50 <50 <50

FEN THION B ACI), ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

FENTHION (BAYCID).ugkg <170 <170 <170 <170 <170 <170 <170 <170

MERPHOS, ug/kg <8.3 <8.3 <8.30 <8.30 <8.3 <8.3 <8.3 <8.3

METHYL PARATHION, ug/kg <1 <1 <1.00 <1.00 <1 <1 <1.0 < 1.0

<10 <10 <10. <10. <10 <10 <10 <10

MENPHOS (PHOSDRIN)ukg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

PHORATE, ug/kg <5 <5 <5.00 <5.00 <5 <5 <5.0 <5.0

RONNEL (FENCHLORPHOS), uglkg <10 <10 <10. <10. <10 43.80 <10.. <10

STIROPHOS (TETRACHLORVINPHOS), uglkg <170 <170 <170 <170 <170 <170 <170 <170

ACID HERBICIDES:
2,4,5-T, ug/kg <183 <178 - <158 <158 <171 <168 <186 <178

2,4,5-TP (SILVEX). ug/kg <157 <153 <136 <135 <147 <144 <160 <153

2,4-D, ug/kg <1060 <1033 <916 <913 <992 <973 <1077 <1031

2,4-DB, ug/kg <798 <778 <690 <688 <747 <733 <811 <776

DALAPON, ug/kg <5105 <4971 <4411 <4396 <4775 <4685 <5186 <4962

DICAMBA, ug/kg <249 <242 <215 <214 <233 <228 <253 <242

DIC ug/kg <576 <561 <498 <496 <539 <529 <585 <560

DINOSER, ug/kg <65 <64 <57 <56 <61 <60 <66 <64

MCPA, ug/kg <218586 <212874 < 188893 < 188254 <204481 <200625 <222074 <212495

MCPP. uglkg <168848 <164436 <145911 <145418 <157953 <154974 <171543 <164143

2,3,7,8-TCDD (DIOXIN ISOMER), ppt NA NA NA NA NA <322.2 NA NA

NA - Not analyzed

H:\LTSUSERS\1 113\R1LEY\PS1531 \LENL\SBTBL.WK1



PESTICIDE STORAGE FACIULTY / 11-1531
ANALYTICAL DATA SUMMARY TABLES
SOIL BORINGS
FORT RILEY

PARAMETER PSFSB13B PSFSB14A PSFSB14B PSFSB15A PSFSB15B PSFSB16A PSFSB16B

Sample Depth (4-4.5') (2-2.5') (4-4.5') (2-2.5') (4-4.5') (1.5-2.5') (3.5-4.5')

Date Collected _ 4-6-92 4-4-92 4-4-92 4-4-92 4-4-92 4-4-92 4-4-92

ORGANOPHOSPHORUS PESTICIDES (CON1D):
DICHLORVOS (DDVP), ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

DISULFOTON (DI-SYSTON), ug/kg <6.7 <6.7 <6.7 <6.7 <6.7 <6.7 <6.7

ETHOPROP (MOCAP), ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3

FENSULFOTHION (DASANIT). uglkg <50 <50 <50 <50 <50 <50 <50

FENTHION (BAYCID), ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3

MALATHION, ug/kg <170 <170 <170 <170 <170 <170 <170

MERPHOS, ug/kg <8.3 <8.3 <8.3 <8.3 <8.3 <8.3 <8.3

METHYL PARATHION, ug/kg <1.0 <1 <1 <1 <1 <1 <1

MEV1NPHOS (PHOSORIN), ug/kg <10 <10 <10 <10 <10 <10 <10

NALED, ug/kg <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3.

PHORATE, ug/kg <5.0 <5 <5 <5 <5 <5 <5

RONNEL (FENCHLORPHOS), ug/kg <10 <10 <10 <10 <10 <10 <10

STiROPHOS (TETRACHLORVINPHOS), ug/kg <170 <170 <170 <170 <170 <170 <170

ACID HERBICIDES:
2,4,5-T, ug/kg <204 <182 <176 <157 <168 <162 <171

2,4,5-TP (SILVEX), ug/kg <175 <156 <151 <135 < 144 <139 <147

2,4-, ugEkg <1183 <1052 <1017 <910 <972 <935 <991

2,4-DB, ug/kg <891 <793 <766 <686 <732 <704 <747

DALAPON, ug/kg <5695 <5067 <4898 <4383 <4680 <4503 <4773

DICAMBA, ug/kg <277 <247 <239 <214 <228 <219 <233

DICHLOROPROP, uglkg <188376 <572 <553 <494 <528 <508 <538

DINOSEB, ug/kg <73 <65 <63 <56 <60 <58 <61

MCPA, ug/kg <243867 <216968 <209720 <187683 <200408 <192818 <204381

MCPP, ug/kg <188376 <167598 <161999 <144976 <154806 <148944 <157875

2,3,7,8-TCDD (DIOXIN ISOMER), ppt NA NA NA NA NA NA NA

NA - Not analyzed

H:\LTSUSERS\i 11 3\RILEY\PS1 531\LENL\SBTBLWK1



PESTICIDE STORAGE FACIULTY / 11 - 1531
ANALYTICAL DATA SUMMARY TABLES
GROUNDWATERS
FORT RILEY

SAMPLE DUPLICATE
PARAMETER PSF9201 PSF9202 PSF9206 PSF9203 PSF9204 PSF9205

Date Collected 7-16-92 7-14-92 7-14-92 7-16-92 7-23-92 7-16-92

DISSOLVED ICP METALS (CONTD):
Zinc. ug/L 13 (81) 16 (B1) 14 (B1) 11 (81) 11( 81) 15 (BI)

TOTAL FURNACE METALS:
Arsenic, ug/L <2.0 <2.0 <2.0 <2.0 <2.0 16
Lead. ug. <5.0 (M2) <5.0 (M2) <5.0 (M2) <5.0 (M2) <1.0 (M2) <5.0 (M2)
Selenium. ug/L 1.6 2.2 2.2 1.7 2.1 2.7

TOTAL ICP METALS:
Aluminum. ugAL <110 <110 <110 270 160 210
Antimony, ug/L <31 <31 <31 <31 <31 <31
Barium, ug/L 100 84 82 81 85 130
Beryllium. ugAL 1.4 3.0 2.8 1.5 1.4 1.6
Cadmium, ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Calcium, ug/L 89000 350000 330000 180000 140000 180000
Chromium, ug/L 10 <10 12 <10 <10 <10
Cobalt. ug/L <10 <10 <10 <10 <10 <10
Copper, ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Iron, ug/L 52 68 <45 290 90 230
Magnesium, ug/L 14000 56000 54000 29000 19000 28000
Manganese. ug/L 26 56 50 91 36 43
Nickel. ug/L <18 <18 <18 <18 <18 <18
Potassium, ug/L 3400 6300 6000 5900 3900 20000
Silver, ug/L <4.0 <4.0 <4.0 <4.0 <4.0 <4.0
Sodium. ug/L 11000 90000 87000 47000 25000 42000
Thallium. ug/L <100 <100 <100 <100 <100 <100
Vanadium. ug/L 8.3 <7.0 <7.0 <7.0 <7.0 27
Zinc, ugt. 12 (B1) 98 16 (31) 13 (B1) 7.8 (B1) 9.7 (131)

DISSOLVED MERCURY, ugL: <.2 <.2 <.2 <.2 0.4 R <.2

TOTAL MERCURY, uoYL: <.2 <.2 <.2 <.2 <.2 <.2

WET CHEMICAL INORGANICS:
INORGANIC CHLORIDE, mg/i 10.30 267.00 272.00 70.40 139.00 56.70
NITRATE. mg/i 4.50 32.60 33.00 11.60 <0.2 18.40
SULFATE. mg/l 84.70 380.00 386.00 171.00 125.00 119.00
TOTAL SULFIDE. mg/l < 1.0 < 1.0 < 1.0 < 1.0 52.50 < 1.0
BICARBONATE, mg/i 239.00 466.00 466.00 421.00 236.00 493.00

ORGANOPHOSPHORUS PESTICIDES:
AZINPHOS METHYL (GUTHION), ug/I < 1.52 < 1.5 < 1.53 < 1.53 < 1.73 < 1.5
BOLSTAR (SULPROFOS), ug <0.15 <0.15 <0.15 <0.15 <0.17 <0.15
CHLORPYRIFOS (DURSBAN). ug <0.3 <0.3 <0.31 <0.31 <0.35 <0.3
COUMAPHOS (CO-RAL), ug <1.52 <1.5 <1.53 <1.53 <1.73 <1.5
DEMETON-S (MERCAPTOPHOS). ug/I <0.25 <0.25 <0.26 <0.26 <0.29 <0.25
DIAZINON. ug/l <0.61 <0.6 <0.61 <0.61 <0.69 <0.6
DICHLORVOS (DDVP). ug1 <0.1 <0.1 <0.1 <0.1 <0.12 <0.1
DISULFOTON (DI-SYSTON). ug/ <0.2 <0.2 <0.2 <0.2 <0.23 <0.2
ETHOPROP (MOCAP). ugI <0.25 <0.25 <0.26 <0.26 <0.29 <0.25

B1 - Sample results are less than 5 times the amount detected in the method blank Result is estimated.
M2 - Matrix spike recovery is low due to sample matrix effect. Sample result is biased low.
R - Rejected: Dissolved mercury result exceeds total mercury result.

H:\LTSUSERS\ 11 3\FULEY\PS 1531\TABLES\GWTBLWK1 PRINTED: 08-Oct-92



PESTICIDE STORAGE FACIUTY / 11-1531
ANALYTCAL DATA SUMMARY TABLES
GPOUNDWATERS
FORT RILEY

:SAMPLE DUPLICATE

PARAMETER PSF9201 PSF9202 PSF9206 PSF9203 PSF9204 PSF9205

Date Collected 7-16-92 7-14-92 7-14-92 7-16-92 7-23-92 7-16-92

ORGANOPHOSPHORUS PESTICIDES (CONTD):
FENSULFOTHION (DASANIT), ug/I < 1.52 < 1.5 < 1.53 < 1.53 < 1.73 <1.5

FENTHION (BAYCID), ug/ <0.1 <0.1 <0.1 <0.1 <0.12 <0.1

MALATHION. ug/ <0.51 <0.5 <0.51 <0.51 <0.58 <0.5

MERPHOS, ug/ <0.25 <0.25 <0.26 <0.26 <0.29 <0.25

METHYL PARATHION. ug <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

MEVINPHOS (PHOSDPJN), ug <0.3 <0.3 <0.31 <0.31 <0.35 <0.3

NALED (DIBROM), ugt <0.1 <0.1 <0.1 <0.1 <0.12 <0.1

PHORATE, ug <0.15 <0.15 <0.15 <0.15 <0.17 <0.15

RONNEL (FENCHLORPHOS), ugI <0.3 <0.3 <0.31 <0.31 <0.35 <0.3

STIROPHOS (TETRACHLORVINPHOS). ug/h <5.05 <5 <5.1 <5.1 <5.75 <5

ACID HERBICIDES:
2.4.5- T. ugA <2.00 <2.00 <2.00 <2.00 <2 <2.00

2.4,5-TP (SILVE)Q, ug/ < 1.7 < 1.7 < 1.7 < 1.7 < 1.7 <1.7

2.4-D, ugA <12.0 <12.0 <12.0 <12.0 <12 <12.0

2.4-DB. ugA <9.1 <9.1 <9.1 <9.1 <9.1 <9.1

DALAPON, ugl <58 <58.0 <58 <58 <58 <58.0

DICAMBA, ugA <2.7 <2.7 <2.7 <2.7 <2.7 <2-7

DICHLOROPROP. ugA <6.5 <6.5 <6.5 <6.5 <6.5 <6.5

DINOSEB, ugh <0.70000 <0.70000 <0.70000 <0.70000 <0.7 <0.70000

MCPA. ugh <2500 <2500 <2500.00 <2500 <2500 <2500

MCPP, ugAl <1900 <1900 <1900 <1900 <1900 <1900

H:\LTSUSERS\ 1113\RILEY\PS 1531\TABLES\GWTBLWKI 
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PESTICIDE STORAGE FACILITY/1I- 1531

ANALYTICAL DATA SUMMARY TABLES

BACKGROUND GROUNDWATER CONCENTRATIONS (Well PSF92-01)

FORT RILEY

Chemical
of First Second Third

Concern Baseline Quarter Quarter Quarter

Aluminum ND ND ND ND

Arsenic ND ND ND ND

Barium 0.1 0.12 0.16 0.2

Beryllium 0.0014 0.002 0.002 0.002

Chromium 0.01 ND ND ND

Manganese 0.026 0.024 0.022 0.034

Nitrate 4.5 3.8 6.4 2.2

Thallium ND ND ND ND

Vanadium 0.0083 0.011 0.006 ND

Note all units in mg/L

ND - Not detected

Dec 1993



LAW ENVIRONMENTAL ID:904-944-9463 SEP 10.'93 9:43 No.002 P.02

LAW ENVIRONMENTAL, INC.

ATIOA LAAATORWS DIVISM -
7215 PIN[ FOREST ROAD
MUMA&LA FLORIDA 3252

FAXN4.544.1

September 10, 1993

Dave Gray
Law Environmental
10100 N. Executive Hills Blvd., Ste. 350
Kansas City, MO 64153

Dear Mr. Gray:

In response to your request to confirm previous analytical results
for Thallium on Ft. Riley - Pesticide Storage Facility samples
PSF9203 - AA35658, PSF9206 - AA35659 and PSF9202 - AA35660, please
note the following results:

Ft. Riley - Thallium Re-run&

Sample no. Initial result Re-anal. result
05/27/93 08/31/93
ug/L ug/L

AA35658 ND ND
AA35658 MSA 2.5 1.3

Comments! On initial analysis, the analytical spike recovery for
this sample was within acceptable limits (87%). Thallium was
undetected in the sample. Because the Matrix Spike/Matrix Spike
Duplicate associated with the digestion batch exceeded quality
control limits for percent recovery, the sample was then analyzed by
Method of Standard Addition and the MSA result was reported as 2.5.
On re-analysis of the digestate, the analytical spike recovery was
50. The sample was diluted 2X which resulted in an analytical spike
recovery of 84V but Thallium was still undetected in the sample. The
sample was then analyzed by Method of Standard Addition and the MSA
result was 1.3 ug/L.
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LAW ENVIRONMENTAL ID:904-944-9463 SEP 10'93 9:44 No.002 P.03

Ft. Riley
Case Narrative
Page 2

Sample no. Initial result Re-anal. result
os/27/93 0/31/93
ug/L ug/L

AA35659 ND ND
AA35659 MSA ND 1.6

Comments: On initial analysis, the analytical spike recovery for
this sample was below acceptable limits (16). Thallium was
undetected in the sample. The sample was then analyzed by Method of
Standard Addition and the MSA result was undetected. On re-analysis,
the analytical spike recovery was 340 and Thallium was undetected in
the sample. The sample was diluted 2X which resulted in an
analytical spike recovery of 52W and Thallium was undetected in the
sample. The sample was then analyzed by Method of Standard Additions
and the MSA result was 1.6 ug/L.

Sample no. Initial result Re-anal. result
05/27/93 08/31/93
ug/L ug/L

AA3S660 ND ND
AA35660 MSA 1.7 2.9

Comments: On initial analysis, the analytical spike recovery for
this sample was below acceptable limits (28V). Thallium was
undetected in the sample. The sample was then analyzed by Method of
Standard Addition and the MBA result was reported as 17 ug/L. This
was the result of an isolated calculation error. The actual initial
MSA result was 1.7 ug/L. On re-analysis of the digestate, the
analytical spike recovery was also low (36%). The sample was diluted
2X which produced a better analytical spike recovery (52t) but
Thallium was still undetected in the sample. The sample was then
analyzed by Method of Standard Addition and the MSA result was 2.9
ug/L.



LAW ENVIRONMENTAL ID:904-944-9463 SEP 1.0'93 9:44 No.002 P.04

Ft. Riley
Case Narrative
Page 3

The low analytical spike recoveries of the samples listed above can
be attributed to interference caused by high background levels of
Calcium (180.00 - 300,000 ug/L)., Magnesium 428,000 - 50,000 ug/L) and
Sodium (52,000 - 130,000 ug/L). This background interference, in
addition to the inherent limitations of the Method of Standard
Additions for Furnace analysis, should be taken into account when
using this data.

Sincerely,

LAW ENVIRONMENTAL, INC.

D. Abbott
MIS Manager



APPENDIX M

METHOD DETECTION LIMITS, HOLDING TIME CRITERIA

AND ARAR COMPARISON

Pesticide Storage Facility
Fort Riley, Kansas



TABLE 2-1

SAMPLE CONTAINERS, PRESERVATION AND HOLDING TIMES

Remedial Investigation/Feasibility Study
Fort Riley, Kansas

Matrix Parameter Container (b) Preservaton(c) Maxlmum Holdlna Tlmes(d)

Extraction Analysis

Water Volatiles 5 x 40 mL G, Septa HCL to pH <2/ 14 d

vial Ice to 4°C

Water B/N/A(a) 2 x 1 L amber G Ice to 4° C 7 d 40 d

Water Herbicides 2 x 1 L amber G Ice to 4° C 7 d 40 d

Water Pesticides PCBs 2 x 1 L amber G Ice to 4° C 7 d 40 d

Water Organo-phosphorous 2 x 1 L amber G Ice to 4° C 7 d 40 d

Pesticides

Water Dissolved Metals I x I L P Filter/HNO 3 to pH <2 6 mo

Water Total R1ecoverable 1 x 1 L P HNO3 to pH <2 6 mo (e)

metals e) 
2

Water Sulfate 1 x I L P Ice to 40 C 28 d

Nitrate 
48 d

Chloride 
28 d

Bicarbonate 
14 d

Soils Volatiles 2 x 2 oz wide mouth Ice to 40 C 14d

G, Septa vial

Sols/ B/N/A/ Pesticides/ 1x 8 oz G Ice to 40 C 7 d 40 d

Sediments PCBs

SoDs/ Metals 1 x 8 oz G Ice to 4 ° C -6 mo (e)

Sediments

Soils/ Organo-phosphorous 1 x 8 oz G Ice to 4° C 14 d 40 d

Sediments Pesticides

Solis/ Herbicides I x 8 oz G Ice to 4 ° C 14 d 40 d

Sediments

Sols/ Dioxins 1 x 8 oz G Ice to 4 ° C 14 d 40 d

Sediments

(a) B/N/A = Base/Neutral/Acid Extractables

(b) All containers must have teflon-lined seals (teflon lined septa for VOA vials). G = Glass; P = High density

polyethylene.

(C) Bottles will be pre-preserved except for dissolved metals. Dissolved metal samples will be fitered prior to shipment

on all samples.

(d) When only one holding time Is given, it Implies total holding time from sampling until analysis. d = days, mo =

months

) Total Recoverable Metals for water samples. Holding time for Hg is 28 days.

1531.43 
2-10



TABLE 2-2

LABORATORY-ESTABLISHED DETECTION AND QUANTITATION LIMITS
Fort Riley, Kansas

Precision Accuracy

Parameter Method Units Matrix MDL Max RPD % R. Range

Aluminum EPA 6010 ug/L Water 27 20 75-125
mg/kg Soil 5.4 20 75-125

Antimony EPA 6010 ug/L Water 23 20 75-125
m Soil 4.6 20 75-125

Antimony EPA7041 ug/L Water 1.68 20 75-125
mg/kg Soil 0.336 wo 75-125

Arsenic EPA 7060 ug/L Water 1.7 20 75-125
m/kg Soil 0.34 20 75-125

Barium EPA6010 ug/L Water 5 20 75-125
mg/kg Soil 1 20 75-125

Beryllium EPA 6010 ug/L Water 0.1 20 75-125
mg/kg Soil 0.02 20 75-125

Beryllium EPA 7091 ug/L Water NA 20 75-125
mg/kg Soil NA 20 75-125

Cadmium EPA 6010 ug/L Water 4 20 75-125
mg/kg Soil 0.8 20 75-125

Cadmium EPA 7131 ug/L Water NA 20 75-125

__mg/kg Soil NA 20 75-125

Calcium EPA 6010 ug/L Water 93 20 75-125
mg/kg Soil 18.6 20 75-125

Chromium EPA 6010 ug/L Water 6 20 75-125
mg/kg Soil 1.2 20 75-125

Chromium EPA 7191 ug/L Water NA 20 75-125
mg/k Soil NA 20 75-125

Cobalt EPA 6010 ug/L Water 5 20 75-125
mg/kg Soil 1 20 75-125

Cobalt EPA 7201 ug/L Water NA 20 75-125
gkg Soil NA 20 75-125

Copper EPA 6010 ug/L Water 1 20 75-125

_ mg/kg _ Soil 0.2 20 75-125

Iron EPA 6010 ug/L Water 11 20 75-125
mg/kg Soil 2.2 20 75-125

Lead EPA 6010 ug/L Water 17 20 75-125
mg/kg Soil 3.4 20 75-125

Lead EPA 7421 ug/L Water 1.41 20 75-125
mg/kg Soil 0.282 20 75-125

Magnesium EPA 6010 ug/L Water 171 20 75-125
mg/kg Soil 34.2 20 75-125

Manganese EPA 6010 ug/L Water 1 20 75-125
mg/kg Soil 0.2 20 75-125

Mercury EPA6010 ug/L Water NA 20 750-125
mg/Lg Soil NA 20 75-125

Mercury EPA 7470 ug/L Water 0.2 20 75-125

(cold vaor) EPA 7471j mg/kg Soil NA 20 75-125

1531.43 2-12 1 of 11



TABLE 2-2

LABORATORY-ESTABLISHED DETECTION AND QUANTITATION LIMITS

Fort Riley, Kansas

Precision Accuracy

Parameter Method Units Matrix MDL Max RPD % R. Ran e

Molybdenum EPA 6010 ug/L Water NR 20 75-125

mg/k Soil NA 20 75-125

Molybdenum EPA 7481 ug/L Water NR 20 75-125

m /k Soil NA 20 75-125

Nickel EPA 6010 ug/L Water 9 20 75-125

m /k Soil 1.8 20 75-125

Potassium EPA 6010 ug/L Water 216 20 75-125

m /k Soil 43.2 20 75-125

Selenium EPA 6010 ug/L Water 52 10 75-125

m/k Soil 10.4 20 75-125

Selenium EPA7740 ug/L Water 1.16 20 75-125

m /k Soil 0.232 20 75-125

Silver EPA 6010 ug/L Water 2 20 75-125

m /k Soil 0.4 20 75-125

Sodium EPA 6010 ug/L Water 289 20 75-125

m Ik Soil 57.8 20 75-125

Thallium EPA 6010 ug/L Water 22 20 75-125

m /k Soil 4.4 20 75-125

Thallium EPA 7841 ug/L Water 1.76 20 75-125

m /k Soil 0.352 20 75-125

adium EPA 1 ug/L Water 3 20 75-125

m /k Soil 0.6 20 75-125

Vanadium EPA 7911 ug/L Water NA 20 75-125

m /k Soil NA 20 75-125

Zinc EPA 6010- ug/L Water 2 20 75-125
1 ng/kg_ Soil 0.4 20 75-125

* - These values were determined by graphite furnace.

NA - Not Available; detection limits vary on percent solid calculations.

NR - Not Run; detection limits not established at this time.

1. If sample or duplicate result is <5 x MDL, then the difference between the sample and duplicate

must be t MDL
2. If the original sample result is 4x the spike solution added prior to digestion, percent recovery

will be flagged as Not Applicable.
3. Precision and accuracy values are based on CLP guidelines.

Source - Test Methods for Evaluating Solid Waste, Volume 1A, SW-846, 3rd Editiion, November

1986.

1531.43 
2-13 
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TABLE 2-2

LABORATORY-ESTABLISHED DETECTION AND QUANTITATION LIMITS
Fort Riley, Kansas

Precision Accuracy
Parameter Method Units Matrix MDL Max RPD % R. Range

Aldrin EPA 8080 ug/L Water 0.04 20 42-122
ug/kg Soil 1.33 20 42-122

alpha-BHC EPA 8080 ug/L Water 0.03 23 37-134
ug/kg Soil 1 23 37-134

beta-BHC EPA 8080 ug/L Water 0.05 33 17-147
ug/kg Soil 2 33 17-147

delta-BHC EPA8080 ug/L Water 0.05 25 19-140
ug/kg Soil 3 25 19-140

gamma-BHC (Lindane) .EPA8080 ug/L Water 0.04 22 32-127
ug/kg Soil 1.33 22 32-127

Chlordane (technical) EPA 8080 ug/L Water 0.05 18 45-119
ug/kg Soil 4.67 18 45-119

4,4'-DDD EPA 8080 ug/L Water 0.1 27 31-141
I ug/kg Soil 3.67 27 31-141

4,4'-DDE EPA 8080 ug/L Water 0.04 28 30-145
ug/kg Soil 1.33 28 30-145

4,4'-DDT EPA8080 ug/L Water 0.1 31 25-160
ug/kg Soil 4 31 25-160

Dieldrin EPA 8080 ug/L Water 0.02 16 36-146
ug/kg Soil 0.67 16 36-146

Endosulfan I EPA 8080 ug/L Water 0.05 18 45-153
ug/kg Soil 4.67 18 45-153

Endosulfan II EPA8080 ug/L Water 0.04 47 D-202
ug/kg I Soil 1.33 47 D-202

Endosulfan sulfate EPA 8080 ug/L Water 0.1 24 26-144
ug/kg Soil 20 24 26-144

Endrin EPA 8080 ug/L Water 0.06 24 30-147
ug/kg Soil 2 24 30-147

Endrin aldehyde EPA 8080 ug/L Water 0.1 NA NA
ug/kg Soil 7.67 NA NA

Heptachlor EPA 8080 ug/L Water 0.02 16 34-111
u Soil 1 16 34-111

Heptachlor epoxide EPA 8080 ug/L Water 0.05 25 37-142
ug/kg Soil 10 25 37-142

Methoxychlor EPA 8080 ug/L Water 0.5 NA NA
ug/kg Soil 58.67 NA NA

Toxaphene EPA 8080 ug/L Water 1 20 41-126
ug/kg Soil 80 20 41-126

PCB-1016 EPA8080 ug/L Water 0.5 15 50-114
ug/kg Soil 21.67 15 50-114

PCB-1221 EPA8080 ug/L Water 0.5 35 15-178
ug/kg Soil 21.67 35 15-178

PCB-1232 -EPA 8080 ug/L Water NA 31 10-215
ug/kg Soil NA 31 10-215
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TABLE 2-2

LABORATORY-ESTABLISHED DETECTION AND QUANTITATION LIMITS

Fort Riley, Kansas

Precision Accuracy

Parameter Method Units Matrix MDL Max RPD % R. Ran e

PCB-1242 EPA8080 ug/L Water 0.5 21 39-150
u /k Soil 21.67 21 39-150

PCB-1248 EPA8080 ug/L Water 0.5 25 38-158
u /k Soil 21.67 25 38-158

PCB-1254 EPA8080 ug/L Water 0.8 17 29-131

u /k Soil 26.67 17 29-131

PCB-1260 EPA8080 ugiL Water 0.8 39 8-127

uq/k Soil 26.67 39 8-127

NA - Not Available presently. Values will be updated for water and soil when sufficient data is

obtained for LENL analyses.

Determination of Method Detection Limits (MDL) for various matrices: (a)

MATRIX: FACTOR:

Low-level soil by sonication 2 (a) Sample MDLs are highly matrix dependent.

with GPC cleanup The MDLs listed herein are provided for

High-level soil & sludge by 30 guidance and may not always be achievable.

sonication 
For non-aqueous samples, the factor is on a

Non-aqueous organic liquid 600 wet weight basis.
MDL = (MDL for soil) x (Factor)

Source - Test Methods for Evaluating Solid Waste, Volume 1 B, SW-846, 3rd Edition, November

1986.

2,4-D EPA8150 ug/L Water 1.2 20 50-150
m_/k Soil 80 35 50-150

2,4-DB EPA 8150 ug/L Water 0.91 20 50-150
m /k Soil 0.60 35 50-150

2,4,5-T EPA8150 ug/L Water 0.20 20 50-150
/k Soil 0.12 35 50-150

2,4,5-TP EPA8150 ug/L Water 0.20 20 50-150

m /k Soil 0.14 35 50-150

Dalapon EPA 8150 ug/L Water 30 20 50-150

mg/k Soil 4 35 50-150

Dicamba EPA 8150 ug/L Water 0.28 20 50-150

m /k Soil 0.19 35 50-150

Dichloroprop EPA 8150 ug/L Water 0.66 20 50-150
m Soil 0.44 35 50-150

Dinoseb EPA8150 ug/L Water 0.1 20 50-150

m /k Soil 0.50 35 50-150

1531.43 
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TABLE 2-2

LABORATORY-ESTABLISHED DETECTION AND QUANTITATION LIMITS
Fort Riley, Kansas

Precision Accuracy

Parameter Method Units Matrix MDL Max RPD % R. Range

MCPA EPA 8150 ug/L Water 1000 20 50-150
mg/kg Soil 170 35 50-150

MCPP EPA 8150 ug/L Water 1000 20 50-150
m/k Soil 130 35 50-150

NA = Not Available presently - Values will be updated by July 31, 1991
D = Detected: must be greater than zero
MDL = Method Detection Limit

Source - Test Methods for Evaluating Solid Waste, Volume 1 B, SW-846, 3rd Edition, November

1986.

Acetone EPA 8240 ug/L Water 10 NA NA
u_/kg Soil 10 NA NA

Benzene EPA 8240 ug/L Water 2 25 37-151
u /kg Soil 2 25 37-151

Bromodichloromethane EPA 8240 ug/L Water 2 20 35-155
ug/kg Soil 2 20 35-155

Bromoform EPA 8240 ug/L Water 2 17 45-169
ug/g Soil 2 17 45-169

Bromomethane EPA8240 ug/L Water 5 58 D-242
ug/kg Soil 5 58 D-242

2-Butanone EPA 8240 ug/L Water 50 27 31-183
ug/kg Soil 50 27 31-18

Carbon disulfide EPA 8240 ug/L Water 5 NA NA
ug Soil 5 NA NA

Carbon tetrachloride EPA 8240 ug/L Water 2 11 70-140
ug/kg Soil 2 11 70-140

Chlorobenzene EPA 8240 ug/L Water 2 26 37-160
ug/kg Soil 2 26 37-160

Chloroethane EPA 8240 ug/L Water 6 29 14-230
ug/kg Soil 6 29 14-230

2-Chloroethyl vinyl ether EPA 8240 ug/L Water 10 84 D-305
ug/kg Soil 1 84 D-305

Chloroform EPA 8240 ug/L Water 1 18 51-138

ug/k Soil 1 18 51-138

Chloromethane EPA 8240 ug/L Water 10 58 D-273
ug/kg Soil 10 58 D-273

Dibromochloromethane EPA 8240 ug/L Water 2 17 53-149
ug/kg Soil 2 17 53-149

1,1 -Dichloroethane EPA8240 ug/L Water 2 13 73-120
ug/kg Soil 2 16 59-155
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TABLE 2-2

LABORATORY-ESTABLISHED DETECTION AND QUANTITATION LIMITS

Fort Riley, Kansas

Precision Accuracy

Parameter Method Units Matrix MDL Max RPD % R. Range

1,2-Dichloroethane EPA 8240 ug/L Water 2 10 82-122
u /k Soil 2 21 49-155

1,1 -Dichloroethene EPA 8240 ug/L Water 3 20 52-123
u /k Soil 3 24 48-105

cls-l,2-Dichloroethene EPA 8240 ug/L Water 5 NA NA

u /k Soil 5 NA NA

trans-l,2-Dichloroethene EPA 8240 ug/L Water 4 19 54-156
u /k Soil 4 19 54-156

1,2-Dichloropropane EPA 8240 ug/L Water 2 10 79-112
u /k Soil 2 45 D-210

cis-1,3-Dichloropropene EPA 8240 ug/L Water 1 10 75-124
ug/k Soil 1 52 D-227

trans- 1,3- Dichloropropene EPA 8240' ug/L Water 2 11 65-110

u/k Soil 2 34 17-183

Ethylbenzene EPA 8240 ug/L Water 2 26 37-162
u k Soil .2 26 37-162

2-Hexanone -EPA 8240 ug/L Water 3 31 40-167
u /k Soil 3 31 40-167

Methylene chloride EPA 82401 ug/L Water 5 16 61-110

ug/k Soil 5 16 61-110

4_Methyl-2-pentanone EPA 8240 ug/L Water 3 NA NA

u /k Soil 3 NA NA

Styrene EPA 8240j ug/L Water 2 10 63-115
u/k Soil 2 NA NA

1,1,,Z2-Tetrachloroethane -PA 8240 ug/L Water 3 16 79-127
u Soil 3 20 46-157

Tetrachloroethene EPA 8240 ug/L Water 3 16 64-148

u /k Soil 3 16 64-148

Toluene -E-PA8240 ug/L Water 2 10 70-120
u /k Soil 2 18 66-132

1,1,1 -Trichloroethane EPA 8240 ug/L Water 3 11 67-121

u 1k Soil 3 21 52-162

1,1,2-Trichloroethane EPA 8240 ug/L Water 2 16 79-121

u /k Soil 2 18 52-150

Trichloroethene EPA 82401 ug/L Water 3 11 79-115
u/k Soil 3 17 76-134

Vinyl acetate EPA 8240 ug/L Water 10 17 10-146

u ugk - Soil 10 NA NA

1531.43 
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TABLE 2-2

LABORATORY- ESTABLISHED DETECTION AND QUANTITATION LIMITS

Fort Riley, Kansas

Precision Accuracy

Parameter Method Units Matrix MDL Max RPD % R. Range

Vinyl chloride EPA 8240 ug/L Water 2 15 26-110
u /k Soil 2 65 D-251

Xylenes (total) EPA 8240 ug/L Water 1 10 82-121
gg Soil 1 1 NA I NA

NA - Not available presently. Values will be updated for water and soil when sufficient data is

obtained from LENL analyses.
D - Detected; must be greater than zero.
MDL - Method Detection Limit

Sample MDLs are highly matrix-dependent. The MDLs listed herein are provided for guidance and

may not always be achievable.

MDLs listed for soil/sediment are based on wet weight. Normally data is reported on a dry weight

basis; therefore PQLs will be higher, based on the percent moisture in each sample.

MDLs FOR OTHER MATRICES: FACTOR:
Water miscible liquid waste 50 MDL = (MDL for water) x (Factor)

High-level soil & sludges 50-500
Non-aqueous organic liquid 5000

Source - Test Methods for Evaluating Solid Waste, Volume 1 B, SW-846, 3rd Edition, November

1986.

1531.43 2-18 7of 11



TABLE 2-2

LABORATORY-ESTABLISHED DETECTION AND QUANTITATION LIMITS

Fort Riley, Kansas

Precision Accuracy

Parameter Method Units Matrix MDL Max RPD % R. Ran e

Acenaphthene EPA 827 ugiL Water 5 26 51-99

8 m /k Soil 0.14 38 12-108

Acenaphthylee EPA 82701 ug/L Water 5 40 36-140

m /k Soil 0.15 30 13-100

Acetophenone EPA 82701 ugL Water 10 NA NA

m /k Soil 0.33 NA NA

Anthracene EPA 8270 ug/L Water 5 26 31-128

m /k Soil 0.15 30 12-114

Benz[a]anthracene . EPA 8270 ug/L Water 3 26 33-143

mg/k Soil 0.09 26 33-143

Benz[blfluoranthene EPA 82701 ug/L Water 10 56 34-136

I m /k Soil 0.33 35 12-107

Benz [klfluoranthene EPA 8270 ug/L Water 10 26 45-135
m /k Soil 0.33 34 15-118

Benzoic acid EPA 82701 ug/L Water 27 35 D-83

m /k Soil 0.88 57 5-66

Benz[ghi]perylene EPA8270 ug/L Water 10 51 12-153

m /k Soil 0.32 36 11-111

Benzo[a]pyrene EPA 8270' ug/L Water 7 42 34-128

S/k Soil 0.22 27 13-106

Benzyl alcohol EPA 8270i ug/L Water 6 56 2-112

m /k Soil 0.18 91 D-62

Bis(2-chloroethoxy)methane EPA 8270; ug/L Water 6 38 27-108

m /k Soil 0.2 35 11-95

Bis(2-chloroethyl)ether EPA 8270! ug/L Water 6 42 32-96

m /k Soil 0.2 21 10-80

Bis(2-chloroisopropyl)ether EPA 8270! ug/L Water 6 41 33-112

, m /k Soil 0.2 45 5-92

Bis(2-ethyihexyl)phthalate EPA 82701 ug/L Water 5 36 41-126

m/k Soil 0.14 30 11-117

4-Bromophenyl phenyl ether EPA 8270 ug/L Water 5 36 51-114

1k Soil 0.14 29 15-107

Butyl benzyl phthalate EPA 8270i ug/L Water 3 42 42-125

mg/ Soil 0.1 26 11-115

p-Chloroaniline EPA 82701 ug/L Water 4 31 41-78
M /k Soil 0.12 61 1-60

p-Chloro-m-cresol EPA 8270i ug/L Water 7 39 21-125

m1k_ Soil 0.22 43 10-98
2-Chloronaphthalenle EPA 8270; ug/L Water 6 13 60-118

mgkq_ Soil 0.18 13 60-118

2-Chlorophenol EPA 8270i ug/L Water 4 50 20-105

mg/k Soil 0.12 33 11-81

4-Chlorophenyl phenyl ether EPA 8270' ug/L Water 6 27 53-110
m __ Soil 0.19 35 11-105

1531.43 
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TABLE 2-2

LABORATORY-ESTABLISHED DETECTION AND QUANTITATION LIMITS
Fort Riley, Kansas

Precision Accuracy

Parameter Method Units Matrix MDL Max RPD % R. Range

Chrysene EPA 8270 ug/L Water 3 39 45-116
mg/kg Soil 0.1 29 65-125

Dibenz[a,h]anthracene EPA 8270 ug/L Water 10 56 6-58
mg/kg Soil 0.33 35 1-109

Dibenzofuran EPA 8270 ug/L Water 10 42 46-103
mg/kg Soil 0.09 34 12-102

Di-n-butylphthalate EPA 8270 ug/L Water 4 40 29-121m a/kg Soil 0.12 34 12-115

1 ,2-Dichlorobenzene EPA8270 ug/L Water 5 50 31-85
mg/kg Soil 0.17 27 10-79

1,3-Dichlorobenzene EPA 8270 ug/L Water 5 53 21-74
benzene E 0mg/kg Soil 0.23 23 9-81

1,4-Dichlorobenzene EPA 8270 ug/L Water 5 45 22-84
mg/kg Soil 0.18 30 9-81

3,3'-Dichlorobenzidine EPA 8270 ug/L Water 20 47 D-185
mg/kg Soil 0.67 56 1-160

2,4-Dichlorophenol EPA 8270 ug/L Water 6 39 36-127
m /k Soil 0.2 34 11-93

Diethylphthalate EPA 8270 ug/L Water 5 56 36-130
mg/kg Soil 0.15 30 14-122

2,4-Dimethylphenol EPA 8270 ug/L Water 10 40 31-131

m /kg Soil 0.33 26 7-89

Dimethylphthalate EPA 8270 ug/L Water 4 105 D-112
m /k Soil 0.13 105 D-112

4,6-Dinitro-o-cresol EPA 8270 ug/L Water 25 53 D-146
mg/kg Soil 0.81 27 6-102

2,4-Dinitrophenol EPA 8270 ug/L Water 43 55 D-149
m g/kg Soil 1.41 42 1-75

2,4-Dinitrotoluene EPA 8270 ug/L Water 7 61 33-125
m /k Soil 0.23 31 13-117

2,6-Dinitrotoluene EPA 8270 ug/L Water 7 25 50-141
m/k Soil 0.21 37 11-116

Di- n- octylphthalate EPA 8270 ug/L Water 9 21 39-139mg/kg Soil 0.3 19 16-132

Fluoranthene EPA 8270 ug/L Water 4 28 26-137

m /k Soil 0.13 34 12-107
Fluorene EPA 8270 ug/L Water 7 35 59-115

mg/kg Soil 0.21 31 13-111
Hexachlorobenzene EPA 8270 ug/L Water 6 43 48-111

mg/kg Soil 0.2 28 16-113
Hexachlorobutadiene EPA 8270 ug/L Water 6 48 23-78

m /k Soil 0.19 40 10-91

Hexachlorocyclopentadiene EPA 8270 ug/L Water 10 52 19-68
mg/kg Soil 0.33 40 9-92
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TABLE 2-2

LABORATORY- ESTABLISHED DETECTION AND QUANTITATION LIMITS

Fort Riley, Kansas

Precision Accuracy

Parameter Method Units Matrix MDL Max RPD % R. Range

Hexachloroethane EPA 8270 ug/L Water 58 38-64

m /k Soil 0.22 21 10-76

Indeno[1,2,3-cd]pyrene EPA 8270 ug/L Water 10 50 7-157

m /k Soil 0.33 42 11-111

Isophorone EPA 8270 ug/L Water 7 35 23-123

m /k Soil 0.22 36 10-90

Naphthalene EPA 8270 ug/L Water 3 30 21-133

m /k Soil 0.08 30 21-133

2-Nitroaniline EPA 8270 ug/L Water 5 NA NA

m /k Soil 0.17 NA NA

3-Nitroaniline EPA 8270 ug/L Water 13 NA NA

m (k Soil 0.41 NA NA

4-Nitroaniline EPA 82701 ug/L Water 16 NA NA

im /k Soil 0.54 NA NA

Nitrobenzene EPA 8270 ug/L Water 10 27 35-180

m /k Soil 0.33 27 35-180

2-Nitrophenol EPA8270 ug/L Water 10 46 D-129

i m k Soil 0.33 39 10-84

4-Nitrophefnol EPA 82701 ug/L Water 12 36 D-122

/k Soil 0.4 44 1-94
N-Nitrosodihenylamine EPA8270 ug/L Water 5 NA NA

Soil 0.15 NA NA

N-Nitrosodi-n-propylamine EPA82701 ug/L Water 6 44 0-230

ml M/k Soil 0.19 44 D-230

Pentachlorophenol EPA 8270 - ug/L Water 16 3 5- !20

mg/k Soil 0.54 38 6-99

Phenanthrene EPA 8270 ug/L Water 4 15 54-120

m /k Soil 0.12 15 54-120

Phenol 8270 ug/L Water 5 35 4-87

m /k Soil 0.14 22 10-84

1,2,4-Trichlorobenzene EPA 8270 ug/L Water 7 21 44-142

m /k Soil 0.22 21 44-142 I

2,4,5-Trichlorophenol EPA 82701 ug/L Water 9 43 11-140

M /k Soil 0.28 26 11-101

2,4,6-Trichlorophenol EPA 8270i ug/L Water 8 42 33-138

mgk_ Soil 0.24 28 12-98
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TABLE 2-2

LABORATORY-ESTABLISHED DETECTION AND QUANTITATION LIMITS

Fort Riley, Kansas

Precision Accuracy

Parameter Method Units Matrix MDL ]Max RPD % R. Range

Azinphos methyl (Guthion) EPA8140 ug/L Water 1.50 20 50-150

mg/kg Soil 500 35 50-150

Bolstar EPA814 ug/L Water 0.15 20 50-150

m /k Soil 50 35 50-150

Chlorpyrifos (Dursban) EPA 8140 ug/L Water 0.30 20 50-150

m /kg Soil 99 35 50-150

Coumaphos (Co-ral) EPA 8140 ug/L Water 1.50 20 50-150

m /k Soil 500 35 50-150

Demeton-s (Mercaptophos) EPA8140 ug/L Water 0.25 20 50-150mg/kg Soil 83 35 50-150
Diazinon EPA 8140 ug/L Water 0.60 20 50-150

m 1k Soil 200 35 50-150

Dichlorvos (DDVP) EPA 8140 ug/L Water 0.10 20 50-150
m /k Soil 33 35 50-150

Disulfoton (Di-syston) EPA 8140 ug/L Water 0.20 20 50-150

mg1kg Soil 66 35 50-150
Ethoprop (Mocap) EPA 8140 ug/L Water 0.25 20 50-150

m/kg Soil 83 35 50-150

Fensulfothion (Dasanit) EPA 8140 ug/L Water 1.50 20 50-150

m /k Soil 500 35 50-150

Fenthion (Baycid) EPA 8140 ug/L Water 0.10 20 50-150
mg/kg Soil 33 35 50-150

Merphos EPA 8140 ug/L Water 0.25 20 50-150

mg/kg Soil 83 35 50-150

Mevinphos (Phosdrin) EPA8140 ug/L Water 0.30 20 50-150

mg/kg Soil 99 35 50-150

Naled EPA8140 ug/L Water 0.10 20 50-150

mg/kg Soil 33 35 50-150
Methyl parathion EPA 8140 ug/L Water 0.03 20 50-150

m /k Soil 9.9 35 50-150

Malathion EPA 8140 ug/L Water 0.05 (a 20 50-150

mg/kg Soil 170 a 35 50-150

Phorate EPA 8140 ug/L Water 0.15 20 50-150

m /k Soil 50 35 50-150

Ronnel (Fenchlorphos) EPA8140 ug/L Water 0.3 20 50-150 '

m/kg Soil 99 35 50-150

Stirophos (Tetrachlorvinphos) EPA 8140 ug/L Water 5.00 20 -150

m 1k Soil 1700 35 50-150

MDLS listed per SW-846, 3rd Edition, November 1986.

(a) No detection limit established, value given at the quantitation limit
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POTENTIAL APPUCABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

AND TO BE CONSIDERED (TBC) REQUIREMENTS
FOR GROUND WATER

Pesticide Storage Facility Area
Fort Riley, Kansas

FEDERAL FEDERAL KANSAS RCRA ACTION LEVELS

CHEMICAL METHOD MDL MCL MCLG MCL KAL KNL GROUND WATER

(mgL) (mg/I) (mg/L) (mg/L) (mg/L) (mg/I) (mg/L)

Pesticides: 0.000002

Aldrin 8080 .00005 NA NA NA 0.000031 0.0000031

Ch lordane 8080 .00005 0.002 0 NA 0.00027 0.000027 0.00003

DDD 8080 .0001 NA NA NA 2.4E-08 2.4E-09 0.0001

DDE 8080 .0001 NA NA NA 2.4E-8 2.4E-09 0.0001

DDT 8080 .0001 NA NA NA 0.00042 0.000042 0.0001

Total DDT 8080 .0001 NA NA NA NA NA 0.0001

Dieldrin 8080 .0001 NA NA NA 0.000219 0.00000219 0.000002

Endrin aldehyde 8080 .0001 NA NA NA 0.0002 0.00002 NA

Fenchlorphos 8140 .0003 NA NA NA NA NE NA

Heptachlor 8080 .00005 0.0004 0 NA 0.00076 0.000076 0.000008

Heptachlor epoxide 8080 .00005 0.0002 0 NA 0.00038 0.000038 0.000004

Methoxychlor 8080 .0005 0.04 0.04 0.1 0.1 0.01 NA

Volatiles: 0.0005 NA

Benzene 8240 .003 0.005 0 NA 0.005

Carbon Disulfide 8240 .003 NA NA NA NA NA 4

Methylene Chloride 8240 .005 0.005 * NA NA 0.05 0.005 0.005

Toluene 8240 .005 1 1 NA 2 0.2 10

Trichloroethene 8240 .003 .005 0 NA 0.005 0.0005 .0050

Semi-Volatiles:
Acenaphthene 8270 .005 NA NA NA NA NA NA

Anthracene 8270 .005 NA NA NA 0.000029 0.0000029 NA

Benzo[a]anthracene 8270 .003 NA 0 NA 0.000029 0.0000029 NA

1531.41 
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POTENTIAL APPUCABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

AND TO BE CONSIDERED (TBC) REQUIREMENTS
FOR GROUND WATER

Pesticide Storage Facility Area
Fort Riley. Kansas

FEDERAL FEDERAL KANSAS RCRA ACT1ON LEVELS

CHEMICAL METHOD MDL MCL MCLG MCL KAL KNL GROUND WATER

(mg/L) (mg/l) (mg/L) (mg/Il) (mg/L) (mg/) (mg/L)

Benzo[a]pyrene 8270 .007 0.0002 * 0 NA 0.00003 0.000003 NA
Benzo[blfluoranthene 8270 .010 NA 0 NA 0.000029 0.0000029 NA

Benzok]fluoranthene 8270 .010 NA 0 NA 0.000029 0.0000029 NA

Bis(2-ethylhexyl) phthalate 8270 .005 0.006 * 0 NA 4.2 0.42 0.003

Ch rysene 8270 .003 NA 0 NA 0.000029 0.0000029 NA

Dibenzofuran 8270 .010 NA NA NA NA NA NA

2,4-Dichlorophenol 8270 .006 NA NA NA NA NA 0.1

Diethylphthalate 8270 .005 NA 0 NA 350 35 30
Fluoranthene 8270 .004 NA NA NA 0.000029 0.0000029 NA

Fluorene 8270 .007 NA 0 NA 0.000029 0.0000029 NA

Indeno(1,2.3-cd] pyrene 8270 .010 NA 0 NA 0.000029 0.0000029 NA

2-Methylnaphthalene 8270 .004 NA NA NA NA NA NA

Phenanthrene 8270 .004 NA 0 NA 0.000029 0.0000029 NA

Pyrene 8270 .003 NA 0 NA 0.000029 0.0000029 NA

2,4,6-Trichlorophenol 8270 .008 NA NA NA 0.017 0.0017 0.002

Metals:
Aluminum 6010 .100 NA NA NA 5 NA NA

Arsenic 7060 .002 0.05 0 0.05 0.05 NA 0.050

Barium 6010 .005 2 2 1 1 NA 2 °

Cadmium 6010 .005 0.005 0.005 0.01 0.005 NA 0.0050

Chromium 6010 .010 0.1 0.1 0.05 0.05 NA 0.1'

Cobalt 6010 .010 NA NA NA NA NA NA

Copper 6010 .005 1.3 1.3 NA 1 NA NA

Iron 6010 .045 0.3 (S) NA NA 0.3 NA NA

1531.41 
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POTENTIAL APPUCABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

AND TO BE CONSIDERED (IBC) REQUIREMENTS
FOR GROUND WATER

Pesticide Storage Facility Area
Fort Riley. Kansas

FEDERAL FEDERAL KANSAS RCRA ACTION LEVELS

CHEMICAL METHOD MDL MCL MCLG MCL KAL KNL GROUND WATER

(mg/L) (mg/L) (mg/L) (mg/L) (mg/I) (mg/L) (mg/L)

Lead 7421 .001 T T 0 0.05 0.05 NA 0.05 c

Magnesium 6010 .171 NA NA NA NA NA NA

Manganese 6010 .015 0.05 (S) NA NA 0.05 NA NA

Mercury 7470 .0002 0.002 0.002 0.002 0.002 NA 0.002

Nickel 6010 .018 0.1 * NA NA 0.15 NA .7

Potassium 6010 .216 NA NA NA NA NA NA

Selenium 7740 .0012 0.05 0.05 0.01 0.045 NA NA

Silver 6010 .004 0.05 NA 0.05 0.05 NA 0.05 °

Sodium 6010 .289 NA NA NA 100 NA NA

Thallium 6010 .100 0.002 * NA NA 0.013 NA 0.003'

Vanadium 6010 .007 NA NA NA NA NA NA

Zinc 6010 .004 NA NA NA 5 NA NA

NA - Not available S - Secondary MCL T T - Treatment Technique (0.015 mg/L at tap)

(a) RCRA Action Levels - Federal Register, Vol. 55, No. 145, July 27, 1990. Pages 30798-30884. Corrective Action for Solid Waste Management

Facilities, Proposed Rule.

Sb) Value is for Endrin.
Value listed is Maximum Contaminant Level (MCL).

d) Value is for hexavalent chromium.
(e) Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites. Memorandum from H. Longest and a Diamond to EPA Regions.

OSWER Directive 9355.4-02
(f) Value is for Thallium Acetate.

Sources: Maximum Contaminant Levels (40 CFR 141 Subpart B); Kansas Drinking Water Rules (KAR 28.15)

USEPA (57 FR 31776), 17 July, 1992

MDL: Method Detection Limit

1531.41 
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POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

AND TO BE CONSIDERED (TBC) REQUIREMENTS
FOR SOILS

Pesticide Storage Facility Area
Fort Riley, Kansas

RCRA ACTION LEVELS

CHEMICAL METHOD MDL SOILS
mg/kg (mg/kg)

Pesticides:
Aldrin 8080 .0013 0.04

Chlordane 8080 .0047 0.5

DDD 8080 .0037 3

DDE 8080 .0013 2

DDT 8080 .004 2

Total DDT 8080 .004 2

Dieldrin 8080 .00067 0.04

Endrin aldehyde 8080 .0077 20 b

Fenchlorphos 8140 99 NA

Heptachlor 8080 .001 0.2

Heptachlor epoxide 8080 .010 0.08

Methoxychlor 8080 .059 NA

Volatiles:

Benzene 8240 .002 NA

Carbon Disulfide 8240 .005 8,000

Methylene Chloride 8240 .005 90

Toluene 8240 .002 20,000

Trichloroethene 8240 .003 60

Semi-Volatiles:
Acenaphthene 8270 0.14 NA

Anthracene 8270 0.15 NA

Benzojajanthracene 8270 0.09 NA

Benzo[a]pyrene 8270 0.22 NA

Benzo[b]fluoranthene 8270 0.33 NA

Benzo[k]fluoranthene 8270 0.33 NA

Bis(2-ethyhexyl)phthalate 8270 0.14 50

Chrysene 8270 0.1 NA

Dibenzofuran 8270 0.09 NA

2,4-Dichlorophenol 8270 0.2 200

Diethylphthalate 8270 0.15 60,000

Fluoranthene 8270 0.13 NA

Fluorene 8270 0.21 NA

Indeno[1,2,3-cd]pyrene 8270 0.33 NA

2-Methyinaphthalene 8270 0.12 NA

Phenantlrene 8270 0.12 NA

Pyrene 8270 0.08 NA

2,4,6-Tchlorophenol 8270 0.24 40

1531.41 
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POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
(ARARs) REQUIREMENTS FOR SURFACE WATER

AMBIENT WATER QUALITY CRITERIA (AWOC)
Pesticide Storage Facility Area

Fort Riley. Kansas

Maximum FEDERAL AMBIENT WATER QUALITY CRITERIA KANSAS STATE WATER

Method Chemical MDL Concentration For the Protection of Aquatic Life: For the Protection of Human Health: QUALITY STANDARDS'

Detected (consumption of) For the Protection of Aquatic Life:

Acute Chronic Water & Fish Fish only

8240 Methylene Chloride 5 33 1 j.,000 
'
A NA 0.19 bA 15.7 NA

8010 Aluminum 100 12.000 NA NA NA NA NA

7060 Arsenic, pentavalent 2 4.4 T 850 48 * 2.2 b 17.5 b NA

7060 Arsenic, trlvalent 2 4 .4 T 380 190 2 .2 b 1 7 .5 b NA

6010 Barium 5 290 NA NA 1 mg NA NA

310.1 Bicarbonate 500 310,000 NA NA NA NA NA

6010 Cadmium 5 4.5 3.9 1.1 1 10 NA NA

6010 Calcium 1000 110,000 NA NA NA NA NA

300 Chloride, Inorganic 500 71.300 19 11 NA NA NA

-- Chromium, hexavalent NR 24 16 11 50 NA NA

6010 Chromium. trvalent 10 24 T 1,700. 210' 170 3.433 mg NA

8010 Copper 5 13 18 12" NA NA NA

6010 Iron 45 9,400 NA 1,000 0.3 mg NA NA

7421 Lead 1 4.2'0 824 3.2 50 NA NA

6010 Magnesium 171 23,000 NA NA NA NA NA

6010 Manganese 15 190 NA NA 50 100 NA

300 Nitrate 500 ND NA NA 10mg NA NA

6010 Potassium 216 11.000 NA NA NA NA NA

6010 Sodium 289 49,000 NA NA NA NA NA

300 Sulfate 500 106,000 NA NA NA NA NA

6010 Vanadium 7 26 NA NA NA NA NA

6010 Zinc 4 70 120 °  110" NA NA 47

All concentrations are In ug/L (ppb), unless Indicated otherwise.

NA - Not available ND - Not Detected NR - Not Run

a - Insufficient data to develop criteria. Value presented Is lowest observed effect level.

b - Human health criteria for carcinogens reported for three risk levels. Value presented In this table Is the 10 risk level.

c - The State of Kansas has Incorporated the Federal AWQC for the protection of aquatic life as the State Water Quality Standards by reference.

d - Value Is for Halomethanes.
• - Hardness Dependent Criteria (100 mg/ used).

T - Valence of metal was not established; concentration listed In table Is for total metal(s).

M - Matrix spike recovery is high due to sample matrix effect. Sample result Is a false positive or biased high.

M2 - Matrix spike recovery is low due to sample matrix effect Sample result is biased low.

Sources: RCRA Facility Investigation Guidance, Interim Final. Health-Based Criteria Tables, Section 8.0. EPA 530/SW-89-031, 1989.

Kansas Water Quality Standards (KAR 28.16.28), 1 May, 1987.

MDL - Method Deteotion Limit

1531.41



POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs)

AND TO BE CONSIDERED (TBC) REQUIREMENTS
FOR SOILS

Pesticide Storage Facility Area

Fort Riley, Kansas

RCRA ACTION LEVELS a

CHEMICAL METHOD MDL SOILS
mg/kg (mg/kg)

Metals:
Aluminum 6010 5.4 NA

Arsenic 7060 0.34 80

Barium 6010 1.0 4,000

Cadmium 6010 0.8 40

Chromium 
6010 1.2 40 0 d

Cobalt 6010 1.0 NA

Copper 6010 0.2 NA

Iron 6010 2.2 NA

Lead 6010 3.4 500,

Magnesium 6010 34.2 NA

Manganese 6010 0.2 NA

Mercury 7471 0.04 20

Nickel 6010 1.8 2,000

Potassium 6010 43.2 NA

Selenium 7740 0.232 NA

Silver 6010 0.4 200

Sodium 6010 57.8 NA

Thallium 6010 4.4 7 
f

Vanadium 6010 0.6 NA

Zinc 6010 0.4 NA

NA - Not available

(a) RCRA Action Levels - Federal Register, Vol. 55, No. 145, July 27, 1990. Pages 30798-30884.

Corrective Action for Solid Waste Management Facilities, Propose

'I Value is for Endrin.
c Value listed is Maximum Contaminant Level (MCL).

d Value is for hexavalent chromium.
Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites. Memorandum from

H. Longest and B. Diamond to EPA Regions Oswer Direc

(f) Value is for Thallium Acetate.

Sources: Maximum Contaminant Levels (40 CFR 141 Subpart B); Kansas Drinking Water Rules

(KAR 28.16) * USEPA (57 FR 31776), 17 July, 1992

MDL: Method Detection Limit

1531.41 
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POTENTIAL TO BE CONSIDERED (TBC) REQUIREMENTS FOR SEDIMENTS

Pesticide Storage Facility Area

Fort Riley, Kansas

Chemical 
Maxium ER-L ER-M ER-L: ER-M Overall Apparent Degree of

MDL Detected Concentration Concentration Ratio Effects Threshold Confidence

Method Concentration

PESTICIDES (uglkg): 6 12 2 Low/Low
8080 Chlordane 

4.0 67 0.5 61 
o o

8080 DDD 8.0 100 2 20 10 NSD Moderate / Low

8080 DDE 8.0 280 2 15 7.5 NSD Low / Low

8080 DDT 8.0 480 1 7 7 6 Low / Low

8080 Total DDT 8.0 _ 3 350 117 No Moderate / Moderate

8080 Dieldrin 8.0 56 0.02 8 400 No Low / Low

SEMI-VOLATILES (ug/kg):

8270 Benzoialanthracene 120 160 230 1600 7 550 Low/oderate

8270 Chrysene 120 170. 400 2800 7 900 Moderate/Moderate

8270 bis(2- Ethylhexyl)phthalate 410 640 NA NA NA NA NA

8270 Fluoranthene 160 270 600 3600 6 1000 High/High

8270 Phenanthrene 160 200 225 1380 6.1 260 Moderate/Moderate

8270 Pyrene 120 880 350 2200 6.3 1000 Moderate/Moderate

VOLATILES (ug/kg): NA NA NA NA

8240 Carbon Disulfide 5.0 6.9 NA 
NA NA

8240 1,2-Dichloropropane 
3.0 84 NA NA NA NA

8240 Methylene Chloride 5.0 82 (B2) NA NA NA NA NA

8240 1,1,2.2-Tetrachloroethane 5.0 39 NA NA NA NA NA

8240 Toluene 2.0 13 (I) NA NA NA NA NA

700 METALS (mglkg):2.0 
3.8 33 85 2.6 50 Low/Moderate

6010 Barium 7.8 150 NA NA NA NA NA

6010 Cadmium 0.7 2.1 5 9 1.8 5 High/High

6010 Chromium 2.0 25 80 145 1.8 No Moderate/Moderate

6010 Lead 4.0 210 35 110 3.1 300 Moderate/High

7470 Mercury 0.1 0.4 0.15 1.3 8.7 1 Moderate/High

7740 Selenium 0.2 0.3 (M2) NA NA NA NA NA

6010 Silver 0.7 0.8 1 2.2 2.2 1.7 Moderate/Moderate

NSD - Not sufficient data NA - Not available

B2 - Sample is less than 10 times amount detected in method blank. Result Is estimated.

M2 - Matrix spike recovery Is low due to sample matrix effect. Result is biased low.

I - Low internal standard recoveries. Results are biased high.

Source: National Oceanic and Atmospherc Administration. Technical Memorandum, NOS OMA 52. 199.

MDL - Method Detection Limit

1q1 1 41
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Fort Riley, Kansas
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APPENDIX Na

SCREENING FOR CHEMICALS OF CONCERN/
95 PERCENT. UCL CALCULATIONS

Pesticide Storage Facility
Fort Riley, Kansas



TABLE N-I

SOIL AND SEDIMENT SAMPLES EXHIBITING ATYPICAL

INTERNAL STANDARD RESPONSES OR SURROGATE RECOVERIES
Pesticide Storage Facility

Fort Riley, Kansas

The following samples exhibited Internal Standard (IS) response

below the Quality Control Limit for volatiles and semi-volatiles:

SEDIMENT SOIL

PSFSD01B PSFSB10B * PSFSS03 PSFSB12A

PSFSD04A PSFSB10C PSFMWSB02A PSFSB07A

PSFSD04B PSFSB14A PSFSB02A * PSFSB07B

PSFSD05A PSFSB17A * PSFSB02B * PSFSB08A *

PSFSD05B PSFSB13A PSFSB1 2B * PSFMWSB04A

PSFSD02A PSFSB14B PSFSB16A
PSFSB15B * PSFSB16B

PSFSB19A PSFSB14A
PSFSB13B PSFSB01A
PSFSS02 * PSFSB12A

* THESE SAMPLES ALSO EXHIBITED HIGH SURROGATE RECOVERIES,

WHICH CAN BE ATTRIBUTED TO LOW IS RESPONSE

The following samples exhibited low Surrogate recoveries were below the

surrogate recoveries for pesticides/PCBs: Quality Control limits for pesticides/PCBs
in the following samples:

SOIL SOIL

PSFSB01 AMS PSFSB01 B

PSFSB01A PSFSBO7B
PSFSB20A PSFSB11B
PSFSB07A PSFSB12A

PSFSB08B PSFSB20B

PSFSB09A
PSFSB09B
PSFSB11A

1531.49



SCREENING FOR CHEMICALS OF CONCERN - SURFACE SOILS
Pesticide Storage Facility
Fort Riley, Kansas

Constituent Maximum Reference Cancer Non-cancer Non-cancer Cancer Cancer Cancer Cancer

Detected Dose Slope Risk Risk Risk Risk Risk Rsk

Concentration Factor (% Total risk) (% Total risk) (without Cr6+) (% Total risk)
(without Cr 6+)

Chlordane 1.6 6.OOE-05 1.30E+00 2.67E+04 22.15 2.08E+00 0.031 2.08E+00 0.833

4,4'-DDE 1.8 3.40E-01 6.12E-01 0.009 6.12E-01 0.245

4.4*-DDT 1 3.40E-01 3.40E-01 0.005 3.40E-01 0.136

Dieldrin 0.3 5.00E-05 1.60E+01 6.OOE+03 4.98 4.80E+00 0.071 4.80E+00 1.923

Heptachlor 0.3 5.00E-04 6.00E+02 0.50

Methoxychlor 2.4 5.00E-03 4.80E+02 0.40

Malathion 0.419 2.OOE-02 2.10E+01 0.02

Toluene 0.0073 1.14E-01 6.39E-02 0.00

Benzo[a]anthracene 0.16 1.06E+00 * 1.70E-01 0.002 1.70E-01 0.068

Chrysene 0.45 2.90E-02 * 1.31E-02 0.000 1.31 E-02 0.005

Fluoranthene 1.3 4.OOE-02 3.25E+01 0.03

Phenanthrene 0.78

Pyrene 1 3.OOE-02 3.33E+01 0.03

bis(2- Ethylhexyl) phthalate 0.62 2.00E-01 1.40E-02 3.10E+00 0.00 8.68E-03 0.000 8.68E-03 0.003

Arsenic 16 3.00E-04 1.51E+01 5.33E+04 44.30 2.42E+02 3.552 2.42E+02 96.786

Barium 130 7.00E-02 1.86E+03 1.54

Chromium III 156 1.00E+00 1.56E+02 0.13

Chromium VI 156 5.00E-03 4.20E+01 3.12E+04 25.92 6.55E+03 96.330 0.000

Lead 540

'Toxicity based on Toxicity Equivalency Factor., based on benzo[a]pyrene
1.20E+05 100.00 6.80E+03 100 2.50E+02 100



SCREENING FOR CHEMICALS OF CONCERN - SUBSURFACE SOILS

Pesticide Storage Facility
Fort Riley, Kansas

Parameter Maximum Reference Cancer Non-cancer Non-cancer Cancer Cancer Cancer Cancer

Detected Dose Slope Risk Risk Risk Risk Risk Risk

Concentration Factor (% of total risk) (% of total risk) (without Cr' )  (% of total risk)
(without Cr6)

Pesticides:

alpha-Chlordane 1.5 6.OOE-05 1.30E+00 2.50E+04 4.57 1.95E+00 0.05 1.95E+00 0.10

gamma-Chlordane 1.6 6.OOE-05 1.30E+00 2.67E+04 4.88 2.08E+00 0.06 2.08E+00 0.11

4,4'-DDD 0.436 2.40E-01 1.05E-01 0.00 1.05E-01 0.01

.4,4'-DDE 0.87 3.40E-01 2.96E-01 0.01 2.96E-01 0.02

4,4'-DDT 33 5.OOE-04 3.40E-01 6.60E+04 12.08 1.12E+01 0.31 1.12E+01 0.60

Dieldrin 0.2 5.00E-05 1.60E+01 4.OOE+03 0.73 3.20E+00 0.09 3.20E+00 0.17

Endrinaldehyde 0.014 3.00E-04 a 4.67E+01 0.01

Heptachlor 0.23 5.OOE-04 4.60E+02 0.08

Heptachlor epoxide 0.0054 1.30E-05 9.10E+00 4.15E+02 0.08 4.91E-02 0.00 4.91E-02 0.00

Methoxychlor 10 5.00E-03 2.OOE+03 0.37

Volatile Orgnics:
Methylene Chloride 0.075 T 6.00E-02 7.50E-03 1.25E+00 0.00 5.63E-04 0.00 5.63E-04 0.00

Toluene 0.034 1.14E-01 2.98E-01 0.00

Semi-Volatile Organics:

Acenapthene 0.23 6.00E-02 3.83E+00 0.00

Anthracene 0.76
Benzo[ajanthracene 1.8 . 1.06E+00 * 1.91E+00 * 0.05 1.91E+00 0.10

Benzola]pyrene 1.3 7.30E+00 9.49E+00 0.26 9.49E+00 0.51

Benzolbifluoranthene 1.4 1.02E+00 * 1.43E+00 * 0.04 * 1.43E+00 0.08

Benzo[k]fluoranthene 1.2 4.80E-01 * 5.76E-01 * 0.02 * 5.76E-01 0.03

Chrysene 1.7 2.90E-02 * 4.93E-02 * 0.00 * 4.93E-02 0.00

Dlbenzofuran 0.13
2,4-Dichlorophenol 2.3 3.00E-03 7.67E+02 0.14

Dlethylphthalate 0.7 8.00E-01 8.75E-01 0.00

bis(2-Ethylhexyl)phthalate 1.4 2.OOE-02 1.40E-02 7.00E+01 0.01 1.96E-02 0.00 1.96E-02 0.00

Fluoranthene 3.4 4.00E-02 8.50E+01 0.02

Fluorene 0.27 4.00E-02 6.75E+00 0.00

Indenol.2.3-cdlpyrene 0.38 1.70E+00 * 6.46E-01 0.02 * 6.46E-01 0.03

2-Methylnaphthalene 0.2
Phenanthrene 2.7
Pyrene 4.1 3.OOE-02 1.37E+02 0.03,

2,4,6-Trichlorophenol 0.33

Arsenic 120 3.00E T04- 1.51E+01 4.00E+05 73.19 1.81E+03 50.35 1.81E+03 96.56

Barium 160 7.00E-02 2.29E+03 0.42

Cadmium 5 5.OOE-04 6.30E+00 1.00E+04 1.83 3.15E+01 0.88 3.15E+01 1.68

Chromium 41 5.OOE.-03 4.20E+01 8.20E+03 1.50 1.72E +03 47.85

Lead 770

Mercury 1.3
Silver 1.2 5.OOE-03 2.40E+02 0.04

Selenium 0.8 5.OOE-03 1.60E+02 0.03

a - Value Is for endrIn aldehyde i TOTAL 5.47E+05 100 3.80E+03 100 1.88E+03 100

- PAHs based on Toxicity Equivalent Factors from Region Ill, based on Benzo[alpyrene -1.



SCREENING FOR CHEMICALS OF CONCERN - GROUND WATER

Pesticide Storage Facility
Fort Riley, Kansas

Constituent Maximum Reference Cancer Non-cancer Non-cancer Cancer Non-cancer

Detected Dose Slope Risk Risk Risk Risk

Concentration Factor (% Total risk) (% Total risk)

Trichloroethene 0.003 1.70E-02 5.10E-05 0.12

Arsenic 0.016 3.OOE-04 1.75E+00 5.33E+01 83.56 2.80E-02 68.37

Aluminum 0.27

Barium 0.13 7.OOE-02 1.86E+00 2.91

Beryllium 0.003 5.00E-03 4.30E+00 6.OOE-01 0.94 1.29E-02 31.50

Calcium 350

Chromium 0.012 5.0)E-03 2.40E+00 3.76

Iron 0.29

Magnesium 56

Manganese 0.091 1.OOE-01 9.10E-01 1.43

Potassium 20

Selenium 0.0027 5.OOE-03 5.40E-01 0.85

Sodium 920

Vanadium 0.027 7.OOE-03 3.86E+00 6.04

Zinc 0.098 3.00E-01 3.27E-01 0.51

6.38E+01 100 4.1OE,02 100



SCREENING FOR CHEMICALS OF CONCERN - SEDIMENTS
Pesticide Storage Facility
Fort Riley, Kansas

Constituent Maximum Reference Cancer Non-cancer Non-cancer Cancer Non-cancer

Detected Dose Slope Risk Risk Risk Risk

Concentration Factor (% Total risk) (% Total risk)

Arsenic 3.8 3.OOE- 04 1.75E+00 1.27E+04 40.79 6.65E+00 81.27

Barium 150 7.OOE- 02 2.14E+03 6.90

Cadmium 3.3 5.OOE-04 6.60E +03 21.25

Chromium 25 5.OOE-03 5.OOE+03 16.10

Lead 210

Mercury 0.4

Selenium 0.3 5.OOE-03 6.OOE+01 0.19

Silver 0.8 5.OOE-03 1.60E+02 0.52

Chlordane, alpha- 0.067 6.OOE-05 1.30E+00 1.1 2E+03 3.60 8.71 E- 02 1.06

Chlordane, gamma- 0.065 6.OOE-05 1.30E+00 1.08E+03 3.49 8.45E-02 1.03

DDD 0.1 2.40E-01 2.40E-02 0.29

DDE 0.28 3.OOE - 01 8.40E-02 1.03

DDT 0.48 5.OOE-04 3.40E - 01 9.60E + 02 3.09 1.63E-01 1.99

1,2- Dichloropropane 0.084 I 1.10E-03 7.64E +01 0.25

Dieldrin 0.056 5.OOE-05 1.60E+01 1.12E+03 3.61 8.96E-01 10.95

Carbon Disulfide 0.006 1.OOE-01 6.OOE-02 0.00

1,1,2,2-Tetrachloroethane 0.039 2.OOE-01 7.80E-03 0.10

Toluene 0.013 2.OOE- 01 6.50E- 02 0.00

Benzo(a]anthracene 0.16 1.06E+00 * 1.70E-01 2.07

Chrysene 0.24 2.90E- 02 * 6.96E-03 0.09

Fluoranthene 0.36, 4.00E-02 9.00E+00 0.03

Phenanthrene 0.36

Pyrene 0.88 3.00E- 02 2.93E+01 0.09

bis(2-Eth/hex)phthalate 0.64 2.00E-02 1.40E-02 3.20E+01 0.10 8.96E- 03 0.11

* Derived from Toxicity Equivalency Factors (TEFs), based on benzo[a]pyrene.
3.11E+04 100.00 8.18E+00 100.00



SCREENING FOR CHEMICALS OF CONCERN - SURFACE WATER

Pesticide Storage Facility
Fort Riley, Kansas

Constituent Maximum Reference Cancer Non-cancer Non-cancer Cancer Non-cancer

Detected Dose Slope Risk Risk Risk Risk

Concentration Factor (% Total risk) (% Total risk)

Arsenic 0.0044 3.OOE-04 1.75E+00 1.47E+01 40.45 7.70E-03 28.47

Aluminum 12

Barium 0.29 7.OOE-02 4.14E+00 11.43

Cadmium 0.0045 5.OOE-04 4.30E+00 9.OOE+00 24.82 1.94E-02 71.53

Calcium 110

Copper 0.024

Chromium 0.013 5.OOE-03 2.60E+00 7.17

Iron 9.4

Lead 0.0042

Magnesium 22

Manganese 0.19 1.OOE-01 1.90E+00 5.24

Potassium 11

Sodium 49

Vanadium 0.026 7.OOE-03 3.71 E+00 10.24

Zinc 0.07 3.OOE-01 2.33E-01 0.64

3.63E+01 100 2.71E-02 100



PESTICIDE STORAGE FACILITY - FT RILEY
SURFACE SOIL SAMPLES
Gilbert's method for lognormal distributions

n- (@COUNTlist)
s2yI (iCOUNT(list)/(@COUNTOlst

- 1) °@
i
v A R ~ist)

gym @SORT(@COUNT(Is /(@COUNTlist-1)*@VAR (ast))

ybar, @AVGoist)
H(0.95)- From Table A12
95%UCL- @EXP(ybar+ (0.5*s2y) + ((sy*H)/@SORT(N- 1)))

First column Is surface soil sample data in mg/kg
Second column is natural log-transformed data

4,4'- DDE 4,4'-DDT Dieldrin Heptachlor MethoxychIor alpha-Chlordane gamma -Chlordane

SS0 0.18 -1.71479 0.67 -0.40047 0.094 -2.36446 0.0175 -4.04555 2.4 0.875468 0.37 -0.99425 0.38 -0.96758

SS02 0.27 -1.30933 1 0 0.077 -2.58394 0.3 -1.20397 0.155 -1.86433 1.6 0.470003 1.6 0.470003

S803 0.094 -2.3644a 0.45 -0.79850 0.0038 -5.57275 0.0019 -6.26590 0.019 -3.96331 0.029 -3.54045 0.03 -3.50655

SS04 1.8 0.587786 0.037 -3.29683 0.037 -3.29683 0.0185 -3.98998 0.185 -1.68739 0.66 -0.41551 0.64 -0.44628

mean- 0.588 0.53925 0.05295 0.084475 0.68975 0.86475 0.6625

n- 4 4 4 4 4 4 4

s2y= 1.609706 2.204876 2.164341 4.297699 3.925456 2.9M 82 2.900223

sy- 1.288742 1.484815 1.471170 2.073089 1.981276 1.722289 1.703004

ybar= -1.20020 -1.12395 -3.44950 -3.87635 -1.65989 -1.12005 -1.11280

H(0.95)- 8.001 7.12 7.12 9.387 9.387 8.25 8.25

95%UCL= 54.62198 437.9314 39.6565 13464.13 62350.93 5253.197 4871.114

Benzolaianthracene Chysene Fluoranthene Phenanthrene Pyrene bis-2(Ethylhexyl) Malathion

ss01 0.06 -2.81341 0.06 -2.81341 0.08 -2.52572 0.08 -2.52572 0.08 -2.81341 0.62 -0.47803 0.419 -0.86988

SS02 0.26 -1.34707 0.26 -1.34707 0.345 -1.06421 0.345 -1.06421 0.26 -1.34707 0.85 -0.16251 0.085 -2.46510

sso3 0.55 -0.59783 0.55 -0.59783 0.75 -0.28788 0.75 -0.28768 0.55 -0.59783 1.9 0.841853 0.085 -2.48510

$S04 0.16 -1.83258 0.45 -0.79850 1.3 0.262364 0.78 -0.24848 1 0 0.205 -1.58474 0.085 -2.46510

mean. 0.2575 0.33 0.61875 0.48875 0.4675 0.89375 0.1685

n- 4 4 4 4 4 4 4

s2y- 0.881883 1.001774 1.485308 1.133401 1.475630 0.850499 0.636181

sy= 0.928376 1.000886 1.210499 1.064813 1.214755 0.922225 0.797609

ybar- -1.84772 -1.38920 -0.90381 -1.03152 -1.18958 -0.39586 -2.06629

H(0.95)= 4.478 4.905 6.001 4.905 6.001 4.478 4.062

95%UCL- 3.285517 7.001291 55.85900 12.80788 42.81856 11.17508 1.130142

Methylene Chloride Toluene 
Arsenic Barium Chromium Lead

8S01 0.016 -4.13518 0.0029 -5.84304 2.4 0.875468 9 4.595119 9. 2.230014 IZ 46.J3.828641

SS02 0.024 -3.72970 0.006 -5.11599 16 2.772588 35 3.555348 6.9 1.931521 32 3.465735

SS03 0.039 -3.24419 0.0029 -5.84304 4.2 1.435084 130 4.867534 7.5 2.014903 540 6.291589

SSO4 0.035 -3.35240 0.0073 -4.91988 4.6 1.526058 120 4.787491 15 2.708050 60 4.094344

mean- 0.0285 0.004775 8.266666 95 9.8 210.666

n= 4 4 3 3*" 3 3.

s2y. 0.163393 0.233343 0.558506 0.541089 0.181733 2.201379

gym 0.404220 * 0.483058 0.747332 * 0.735574 0.426302 * 1.483704

ybar- -3.61538 -5.43049 1.911243 4.403458 2.218158 4.617216

H(0.95)- 2.651 2.947 9.12 9.12 522 19.6

95%UCL- 0.054204 0.011199 1107.549 12302.71 48.54779 2.6=+11



Fort Riley Soil UCL's Pesticides
Pest. & Metals 4,4" - DDD 4,4" - DDE 4,4" - DDT Dieldrin

SBIA 0.00385 -5.5596 0.00385 -5.5596 0.016 -4.1351 0.00385 -5.5596

SBIB 0.00375 -55859 0.024 -3.7297 0.087 -2.4418 0.027 -3.6119

SB2A 0.0195 -3.9373 0.0195 -3.9373 0.042 -3.1700 0.0195 -3.9373

SB2B 0.0185 -3.9899 0.0185 -3.9899 0.0185 -3.9899 0.0185 -3.9899

SB3A 0.195 -1.6347 0.195 -1.6347 7.7 2.04122 0.195 -1.6347

SB3B 0.185 -1.6873 0.185 -1.6873 33 3.49650 0.185 -1.6873

SB4A 0.008 -4.8283 0.031 -3.4737 0.14 -1.9661 0.008 -4.8283

SB4B 0.008 -4.8283 0.021 -3.8632 0.096 -2.3434 0.008 -4.8283

SB5A 0.0195 -3.9373 0.11 -2.2072 0.85 -0.1625 0.2 -1.6094

SB5B 0.0038 -5.5727 0.0083 -4.7914 0.053 -2.9374 0.01 -4.6051

SB6A 0.00365 -5.6130 0.00365 -5.6130 0.00365 -5.6130 0.00365 -5.6130

SB6B 0.0035 -5.6549 0.0035 -5.6549 0.014 -4.2686 0.0035 -5.6549

SB7A 0.035 -3.3524 0.16 - 1.8325 0.75 -0.2876 0.035 -3.3524

SB7B 0.075 -2.5902 0.24 - 1.4271 2.8 1.02961 0.075 -2.5902

SB8A 0.0215 -3.8397 0.11 -2.2072 0.44 -0.8209 0.0215 -3.8397

SB8B 0.0039 -5.5467 0.02 -3.9120 0.15 -1.8971 0.0039 -5.5467

SB9A 0.19 -1.6607 0.87 -0.1392 5.7 1.74046 0.19 -1.6607

SB9B 0.185 -1.6873 0.42 -0.8675 2.6 0.95551 0.185 -1.6873

SB1OA 0.36 -1.0216 0.18 -1.7147 0.0355 -3.3382 0.0355 -3.3382

SB1OB 0.025 -3.6888 0.052 -2.9565 0.083 -2.4889 0.00425 -5.4608

SBI1A 0.0038 -5.5727 0.026 -3.6496 0.032 -3.4420 0.008 -4.8283

SBI1B 0.0335 -3.3962 0.11 -2.2072 0.15 -1.8971 0.0355 -3.3382

SB12A 0.43 -0.8439 0.19 -1.6607 0.15 -1.8971 0.0195 -3.9373

SB12B 0.0345 -3.3667 0.17 -1.7719 0.1 -2.3025 0.0345 -3.3667

SB13A 0.0044 -5.4261 0.15 -1.8971 0.19 -1.6607 0.0044 -5.4261

SB13B 0.00475 -5.3496 0.00475 -5.3496 0.012 -4.4228 0.00475 -53496

SB14A 0.0046 -5.3816 0.053 -2.9374 0.13 -2.0402 0.0046 -53816

SB14B 0.0041 -5.4967 0.0041 -5.4967 0.012 -4.4228 0.0041 -5.4967

SB15A 0.00375 -5.5859 0.00375 -5.5859 0.00375 -5.5859 0.00375 -5.5859

SB15B 0.0041 -5.4967 0.0041- -5.4967 0.0041 -5.4967 0.0041 -5.4967

SB16A 0.0185 -3.9899 0.0185 -3.9899 0.31 -1.1711 0.0185 -3.9899

SB16B 0.00405 -5.5090 0.00405 -5.5090 0.025 -3.6888 0.00405 -5.5090

SB17A 0.0205 -3.8873 0.75 -0.2876 ,.13 0.26236 0.0205 -3.8873

SB17B 0.0037 -5.5994 0.0037 -5.5994 0.025 -3.6888 0.0037 -5-5994

SB18A 0.00385 -5.5596 0.11 -2.2072 0.17 -1.7719 0.00385 -5.5596

SB18B 0.0039 -5.5467 0.022 -3.8167 0.082 -2.5010 0.0039 -5.5467

SB19A 0.00405 -5.5090 0.026 -3.6496 0.05 -2.9957 0.00405 .=5.5090

SBI9B 0.00395 -5.5340 0.022 -3.8167 0.036 -3.3242 0.00395 -5.5340

SB20A 0.0039 -5.5467 0.0039 -5.5467 0.0039 -5.5467 0.0039 -5.5467

SB20B 0.0039 -5.5467 0.011 -4.5098 0.025 -3.6888 0.0039 -5.5467

n 40 40 40 40

s2y= 2.2972 - 2.7470 4.6940 1.8445
sy= 1.5156 1.6574 2.1666 13581

ybar= -4.3591 -3.4047 -2.2970 -43868

H (0.95)= 3.077 3.437 3.812 2.737

95%UCL= 0.08511 032661 3.94500 0.05673

mean conc= 0.04913 0.10905 1.43473 0.03564

min conc= 0.0035 0.0035 0.00365 0.0035

max conc= 0.43 0.87 33 0.2

exp value= 95% UCL 0.08511 95% UCL 032661 95% UCL 3.94500 95% UCL 0.05673
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Fort Riley Soil UCL's
Pest. & Metals Endrin Aldehyde -leptachlor Heptachlor epoxide Methoxychlor

SBIA 0.00385 -5.5596 0.019 -3.9633 0.0019 -6.2659 0.056 -2.8824

SBIB 0.00375 -5.5859 0.00185 -6.2925 0.0043 -5.4491 0.53 -0.6348

SB2A 0.0195 -3.9373 0.045 -3.1010 0.0095 -4.6564 0.095 -2.3538

SB2B 0.0185 -3.9899 0.028 -3.5755 0.0095 -4.6564 0.095 -2.3538

SB3A 0.195 -1.6347 0.1 -2.3025 0.1 -2.3025 1 0

SB3B 0.185 -1.6873 0.09 -2.4079 0.09 -2.4079 10 2.30258

SB4A 0.008 -4.8283 0.0039 -5.5467 0.0039 -5.5467 0.039 -3.2441

SB4B 0.008 -4.8283 0.0039 -5.5467 0.0039 -5.5467 0.39 -0.9416

SB5A 0.14 -1.9661 0.23 -1.4696 0.0095 -4.6564 0.095 -2.3538

SB5B 0.0038 -5.5727 0.017 -4.0745 0.0054 -5.2213 0.019 -3.9633

SB6A 0.00365 -5.6130 0.00185 -6.2925 0.00185 -6.2925 0.0185 -3.9899

SB6B 0.0035 -5.6549 0.00175 -6.3481 0.00175 -6.3481 0.0175 -4.0455

SB7A 0.035 -3.3524 0.0175 -4.0455 0.0175 -4.0455 0.175 -1.7429

SB7B 0.075 -2.5902 0.0385 -3.2,570 0.0385 -3.2570 0.385 -0.9545

SB8A 0.0215 -3.8397 0.0105 -4.5563 0.0105 . -4.5563 0.105 -2.2537

SB8B 0.0039 -5.5467 0.00195 -6.2399 0.0195 -3.9373 0.0195 -3.9373

SB9A 0.19 -1.6607 0.095 -2.3538 0.9 -0.1053 0.95 -0.0512

SB9B 0.185 -1.6873 0.095 -2.3538 0.095 -23538 0.95 -0.0512

SB1OA 0.0355 -3.3382 0.0175 -4.0455 0.0175 -4.0455 0.175 -1.7429

SB1OB 0.00425 -5.4608 0.00215 -6.1422 0.00215 -6.1422 0.0215 -3.8397

SB1lA 0.0038 -5.5727 0.0047 -5.3601 0.0019 -6.2659 0.08 -2.5257

SBIlB 0.0335 -3.3962 0.017 -4.0745 0.017 -4.0745 0.39 -0.9416

SB12A 0.0195 -3.9373 0.01 -4.6051 0.01 -4.6051 0.1 -2.3025

SB12B 0.0345 -3.3667 0.017 -4.0745 0.017 -4.0745 0.17 -1.7719

SB13A 0.0044 -5.4261 0.0022 -6.1192 0.0022 -6.1192 0.022 -3.8167

SB13B 0.00475 -5.3496 0.0024 -6.0322 0.0024 -6.0322 0.024 -3.7297

SB 14A 0.0046 -5.3816 0.0023 -6.0748 0.002-3 -6.0748 0.02-3 -3.7722

SB14B 0.0041 -5.4967 0.00205 -6.1899 0.00205 -6.1899 0.0205 -3.8873

SB15A 0.00375 -5.5859 0.0019 -6.2659 0.0019 -6.2659 0.019 -3.9633

SB15B 0.0041 -5.4967 0.00205 -6.1899 0.00205 -6.1899 0.0205 -3.8873

SB16A 0.0185 -3.9899 0.0095 -4.6564 0.0095 -4.6564 0.095 -2.3538

SB16B 0.00405 -5.5090 0.00205 -6.1899 0.00205 ._-6.1899 0.0205 -3.8873

SB17A 0.0205 -3.8873 0.01 -4.6051 0.01 -4.6051 0.1 -23025

SB17B 0.0037 -5.5994 0.00185 -6.2925 0.00185 . -6.2925 0.0185 '-3.9899

SB18A 0.00385 -5.5596 0.0019 -6.2659 0.0019 -6.2659 0.019 -3.9633

SB18B 0.0039 -5.5467 0.00195 -6.2-399 0.00195 -6.2399 0.0195 -3.9373

SB19A 0.00405 -5.5090 0.00205 -6.1899 0.00205 -6.1899 0.0205 -3.8873

SB19B 0.00395 -5.5340 0.002 -6.2146 0.002 -6.2146 0.02 -3.9120

SB20A 0.0039 -5.5467 0.00195 -6.2399 0.00195 -6.2399 0.0195 -3.9373

SB20B 0.0039 -5.5467 0.00195 -6.2399 0.00195 -6.2399 0.0195 -3.9373

n 40 40 40 40

s2y= 1.8705 2.1528 2.1124 2.3507

sy= 1.3677 1.4673 1.4534 1.5332

ybar= -4.4893 -4.9509 -5.0705 -2.6435

H (0.95)= 2.737 3.077 3.077 3.077

95%UCL= 0.05209 0.04278 0.03695 0.49028

mean concz 0.03325 0.02292 0.03590 0.40892

min conc= 0.0035 0.00175 0.00175 0.0175

max conc= 0.195 0.23 0.9 10

exp value= 95% UCL 0.05209 95% UCL 0.04278 95% UCL 0.03695 95% UCL 0.49028
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Fort Riley Soil UCL's Metals
Pest. & Metals alpha-Chlordane gamma-Chlordane Arsenic Barium

SBIA 0.022 -3.8167 0.024 -3.7297 1.4 Background 99 Background

S1B1 0.084 -2.4769 0.082 -2.5010 1.2 Background 73 Background

SB2A 0.21 - 1.5606 0.2;1 - 1.5606 20 2.99573 97 4.57471

SB2B 0.16 -1.8325 0.16 -1.8325 4.3 1.45861 82 4.40671
SB3A 0.1 -2.3025 0.21 -1.5606 0.8 -0.2231 89 4.48863
SB3B 1.5 0.40546 1.6 0.47000 1.2 0.18232 66 4.18965
SB4A 0.09 -2.4079 0.091 -2.3968 6.2 1.82454 100 4.60517
SB4B 0.062 -2.7806 0.063 -2.7646 1.9 0.64185 98 4.58496

S3SA 0.79 -0.2357 0.79 -0.2357 1.9 0.64185 100 4.60517
SB135B 0.071 -2.6450 0.071 -2.6450 1.5 0.40546 71 4.26267
SB6A 0.00185 -6.2925 0.00185 -6.2925 1.6 0.47000 77 4.34380
S136B 0.0037 -5.5994 0.004 -5.5214 1.1 0.09531 39 3.66356
SB7A 0.058 -2.8473 0.065 -2.7333 4.2 1.43508 81 4-39444
SB7B 0.095 -2.3538 0.099 -23126 3.2 1.16315 120 4.78749
SB8A 0.032 -3.4420 0.038 -3.2701 33 1.19392 160 5.07517

SB8B 0.0053 -5.2400 0.0063 -5.0672 2.5 0.91629 130 4.86753
SB9A 0.37 -0.9942 0.41 -0.8915 2.3 0.83290 94 4.54329
SB9B 0.19 -1.6607 0.22 -15141 1.9 0.64185 67 4.20469
SBIOA 0.44 -0.8209 0.045 -3.1010 5.5 1.70474 84 4.43081

SB1OB 0.075 -2.5902 0.073 -2.6172 120 4.78749 120 4.78749
SBI1A 0.057 -2.8647 0.065 -2.7333 1.4 0.33647 68 4.21950

SB1lB 0.21 -1.5606 0.22 -15141 1.6 0.47000 68 4.21950
SBI2A 0.37 -0.9942 0.39 -0.9416 6.1 1.80828 100 4.60517
SB12B 0.79 -0.2357 0.91 -0.0943 6 1.79175 66 4.18965
SB13A 0.18 -1.7147 0.16 -1.8325 14 2.63905 160 5.07517
SB13B 0.011 -4.5098 0.0094 -4.6670 3.6 1.28093 130 4.86753
SB 14A 0.069 -2.6736 0.066 -2.7181 5.2 1.64865 140 4.94164
SB14B 0.0047 -5.3601 0.0055 -5.2030 3 1.09861 100 4.60517

SB15A 0.0047 -5.3601 0.004 -55214 1.8 0.58778 50 3.91202

SB15B 0.00205 -6.1899 0.00205 -6.1899 1.8 0.58778 130 4.86753

SB16A 0.068 -2.6882 0.07 -2.6592 1.9 0.64185 47 3.85014

SB16B 0.0061 -5.0994 0.007 -4.9618 1.6 0.47000 120 4.78749

SB17A 0.47 -0.7550 0.47 -0.7550 4.1 1.41098 150 5.01063

SB17B 0.0079 -4.8408 0.0082 -4.8036 0.9 -0.1053 71 4.26267

SB18A 0.042 -3.1700 0.036 -33242 2 0.69314 62 4.12713

SB18B 0.018 -4.0173 0.018 -4.0173 1.6 0.47000 110 4.70048
SB19A 0.016 -4.1351 0.0-15 -4.1997 4 .138629 160 5.07517
SB19B 0.013 -43428 0.012 -4.4228 1.4 0.33647 100 4.60517
SB20A 0.0056 -5.1849 0.0054 -5.2213 3.1 1.13140 89 .4.48863
SB20B 0.014 -4.2686 0.012 -4.4228 1.9 0.64185 88 4.47733

n= 40 40 38 38

s2y= 3.1061 3.0685 0.8727 0.1191
sy= 1.76-24 1.7517 0.9342 03450
ybar= -3.0365 -3.0571 1.0656 45185
H(0.95)= 3.437 3.437 2.31 1.793
95%UCL= 0-59838 0-57193 6.40279 107.743
mean conc= 0.16797 0.16871 6.58947 96.9473
min conc= 0.00185 0.00185 0.8 39
max conc= 1.5 1.6 120 160
exp value= 95% UCL 0.59838 95% UCL 0571931,95 % UCL 6.40279 95% UCL 107.743

File=UCL-1-FR Page 3 08-Jul-93 date



Fort Riley Soil UCL's
Pest. & Metals Cadmium Chromium Lead Mercury

SBIA < 0.6 Background 8.2 Background 4.3 Background < 0.1 Background

SBIB < 0.7 Background 6.7 Background 11 Background < 0.1 Background

SB2A 0.35 -1.0498 6.5 1.87180 13 2.56494 0.05 -2.9957

SB2B 0.35 -1.0498 8.3 2.11625 11 2.39789 0.05 -2.9957

SB3A 0.35 -1.0498 6.9 1.93152 10 230258 0.05 -2.9957

SB3B 0.3 - 1.2039 6.4 1.85629 14 2.63905 0.05 -2.9957

SB4A 0.35 - 1.0498 11 2.39789 12 2.48490 0.05 -2.9957

S1413 0.4 -0.9162 6.3 1.84054 9.9 2.29253 0.05 -2.9957

SB5A 0.35 - 1.0498 8.3 2.11625 13 2.56494 0.05 -2.9957

SB5B 0.3 -1.2039 6.6 1.88706 7.5 2.01490 0.05 -2.9957

SB6A 0.3 -1.2039 5.3 1.66770 4.7 1.54756 0.05 - 2.9957

SB6B 03 -1.2039 4.6 1.52605 4.7 1.54756 0.05 -2.9957

SB7A 0.35 -1.0498 6.4 1.85629 220 5.39362 0.1 -2.3025

SB7B 0.3 -1.2039 8 2.07944 310 5.73657 0.1 -2.3025

SB8A 0.3 - 1.2039 4.8 1.56861 770 6.64639 0.05 -2.9957

SB8B 0.35 - 1.0498 6.5 1.87180 270 5.59842 0.05 -2.9957

S139A 0.7 -0.3566 41 3.71357 240 5.48063 0.05 -2.9957

SB9B 0.35 - 1.0498 5.8 1.75785 25 3.21887 0.05 -2.9957

SB1OA 0.35 -1.0498 15 2.70805 100 4.60517 0.05 -2.9957

SB101B 5 1.60943 8.8 2.17475 120 4.78749 0.05 -2.9957

SBIIA 0.3 -1.2039 6.4 1.85629 9.8 2.28238 0.05 -2.9957

SBI B 0.35 - 1.0498 6.1 1.80828 14 2.63905 0.05 -2.9957

SB12A 0.35 -1.0498 11 2.39789 87 4.46590 0.05 -2.9957

SB12B 0.7 -0.3566 15 2.70805 110 4.70048 0.05 -2.9957

SB13A 0.35 -1.0498 12 2.48490 110 4.70048 0.2 -1.6094

SB13B 0.4 -0.9162 8 2.07944 36 3.58351 0.6 -0.5108

SB14A 0.35 -1.0498 12 2.48490 39 3.66356 0.2 -1.6094

SB14B 0.35 -1.0498 8.3 2.11625 140 4.94164 0.05 -2.9957

SB15A 0.35 - 1.0498 4.5 1.50407 7 1.94591 0.05 -2.9957

SB15B 0.35 -1.0498 5.5 1.70474 7.6 2.02814 0.05 -2.9957

SB16A 0.3 -1.2039 4.7 1.54756 18 2.89037 0.05 -2.9957

SB16B 0.35 -1.0498 8.7 2.16332 12 2.48490 0.05 -2.9957

SB17A 035 -1.0498 11 239789 110 4.70048 0.3 -1.2039

SB17B 0.3 -1.2039 5.7 1.74046 8 2.07944 0.05 -2.9957

SB18A 0.35 -1.0498 5.5 1.70474 30 3.40119 0.05 -2.9957

SB18B 0.4 -0.9162 6.8 1.91692 15 2.70805 0.05 -2.9957

SB19A 0.45 -0.7985 14 2.63905 38 3.63758 13 0.262-36

SB 19B 0.35 -1.0498 6.9 1.93152 12 2.48490 0.05 -2.9957

SB20A 0.35 - 1.0498 5.6 1.72276 75 4.31748 0.2 - 1.6094

SB20B 0.35 - 1.0498 6.9 1.93152 89 4.48863 0.05 -2.9957

n= 38 38 38 38

s2y= 0.2182 0.1854 1.8413 0.6007

sy= 0.4672 0.4306 1.3569 0.7750

ybar= -0.9627 2.0469 3.4728 -2.6515

H(0.95)= 1.928 1.856 2.737 2.202

95%UCL= 0.49384 9.68880 149.013 0.12610

mean conc 0.48552 8.71315 82.1631 0.11842

min conc= 03 4.5 4.7 0.05

max conc= 5 41 770 1.3

exp value= 95% UCL 0.49384 95% UCL 9.68880 95% UCL 149.013 95% UCL 0.12610
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Fort Riley Soil UCL's
Pest. & Metals Selenium Silver

SBIA < 0.2 Background < 0.6 Background

SBIB < 0.2 Background < 0.7 Background

SB2A 0.1 -2.3025 0:35 - 1.0498
SB2B 0.1 -2.3025 0.35 -1.0498
SB3A 0.1 -2.3025 0.8 -0.2231
SB3B 0.1 -2.3025 0.3 -1.2039
SB4A 0.1 -2.3025 0.35 - 1.0498

SB4B 0.1 -2.3025 0.4 -0.9162
SB5A 0.1 -2.3025 0.35 - 1.0498
SB5B 0.1 -2.3025 0.3 -1.2039
SB6A 0.1 -2.3025 0.3 - 1.2039
SB6B 0.1 -2.3025 0.3 -1.2039
SB7A 0.3 - 1.2039 0.35 - 1.0498
SB7B 0.2 -1.6094 0.3 - 1.2039
SB8A 0.1 -2.3025 0.3 - 1.2039
SB8B 0.1 -2.3025 0.35 - 1.0498
SB9A 0.1 -2.3025 0.35 - 1.0498
SB9B 0.1 -2.3025 0.35 - 1.0498
SB1OA 0.1 -2.3025 0.35 - 1.0498

SBIOB 0.8 -0.2231 1.1 0.09531
SBI1A 0.1 -2.3025 0.3 -1.2039
SB11B 0.1 -2.3025 0.35 -1.0498
SB12A 0.1 -2.3025 0.35 -1.0498
SB12B 0.1 -2.3025 0.3 -1.2039
SB13A 0.4 -0.9162 1.2 0.18232
SB13B 0.1 -2.3025 0.4 -0.9162
SB14A 0.4 -0.9162 0.35 -1.0498
SB14B 0.1 -2.3025 0.35 -1.0498
SB15A 0.1 -2.3025 0.35 -1.0498
SB15B 0.1 -2.3025 0.35 -1.0498
SB16A 0.1 -2.3025 03 -1.2039
SB16B 0.1 -2.3025 0.35 -1.0498
SB17A 0.2 -1.6094 0.35 -1.0498
SB17B 0.1 -2.3025 03 -1.2039
SB18A 0.1 -2.3025 0.35 - 1.0498
SB18B 0.1 -2.3025 0.4 -0.9162
SB19A 0.1 -2.3025 1.1 0.09531
SB19B 0.1 -2.3025 0.35 -1.0498
SB20A 0.1 -2.3025 0.35 -1.0498
SB20B 0.1 -2.3025 0.35 -1.0498

n= 38 * 38

s2y= 0.2411 0.1309
sy= 0.4910 0.3618
ybar= -2.1095 -0.9654
H(0.95)= 1.928 1.856
95%UCL= 0.15987 0.45406
mean conc 0.14473 0.41447
min conc= 0.1 0.3
max conc= 0.8 1.2
exp value= 95% UCL 0.15987 95% UCL 0.45406
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Fort Riley Soils UCL's Volatiles Semi- Volatiles
Volatile & Seni-volatile Methylene Chloride Toluene Acenaphthene Anthracene

SBIA 0.017 -4.0745 0.00285 -5.8604 0.095 -2.3538 0.095 -2.3538
SB1B 0.014 -4.2686 0.00275 -5.8961 0.09 -2.4079 0.09 -2.4079
SB2A 0.019 -3.9633 0.003 -5.8091 0.095 -2.3538 0.095 -23538
SB2B 0.016 -4.1351 0.00275 -5.8961 0.1- -2.3025 0.1 -2.3025
SB3A 0.029 -3.5404 0.0029 -5.8430 0.1 -2.3025 0.1 -2.3025
S33B 0.023 -3.7722 0.0028 -5.8781 0.09 -2.4079 0.09 -2.4079
SB4A 0.019 -3.9633 0.0029 -5.8430 0.1 -2.3025 0.1 -2.3025
SB4B 0.022 -3.8167 0.0095 -4.6564 0.1 -2.3025 0.1 -2.3025
SB5A 0.023 -3.7722 0.0029 -5.8430 0.095 -2.3538 0.095 -2.3538
SB5B 0.014 -4.2686 0.00275 -5.8961 0.09 -2.4079 0.09 -2.4079
SB6A 0.018 -4.0173 0.0027 -5.9145 0.09 -2.4079 0.09 -2.4079
SB6B 0.017 -4.0745 0.00265 -5.9331 0.09 -2.4079 0.09 -2.4079
SB7A 0.0029 -5.8430 0.0029 -5.8430 0.1 -2.3025 0.1 -2.3025
SB7B 0.0028 -5.8781 0.0028 -5.8781 0.23 -1.4696 0.76 -0.2744
SB8A 0.0095 -4.6564 0.0029 -5.8430 0.105 -2.2537 0.105 -2.2537
SB8B 0.013 -4.3428 0.00295 -5.8259 0.1 -2.3025 0.1 -23025
SB9A 0.015 -4.1997 0.0029 -5.8430 0.095 -2.3538 0.3 -1.2039
SB9B 0.014 -4.2686 0.00275 -5.8961 0.09 -2.4079 0.09 -2.4079
SB10A 0.031 -3.4737 0.00295 -5.8259 0.195 -1.6347 0.195 -1.6347
SBIOB 0.075 -2.5902 0.033 -3.4112 0.105 -2.2537 0.105 -2.2537
SBIlA 0.015 -4.1997 0.0028 -5.8781 0.09 -2.4079 0.09 -2.4079
SBIlB 0.016 -4.1351 0.0028 -5.8781 0.09 -2.4079 0.09 -2.4079
SB12A 0.028 -3.5755 0.0089 -4.7217 0.1 -2.3025 0.1 -23025
SB12B 0.025 -3.6888 0.019 -3.9633 0.095 -2.3538 0.25 -13862
SB13A 0.055 -2.9004 0.0032 -5.7446 0.11 -2.2072 0.11 -2.2072
SB13B 0.074 -2.6036 0.0036 -5.6268 0.12 -2.1202 0.12 -2.1202
SB14A 0.043 -3.1465 0.00345 -5.6693 0.115 -2.1628 0.41 -0.8915
SB14B 0.038 -3.2701 0.0031 -5.7763 0.1 -23025 0.1 -2.3025
SB15A 0.028 -3.5755 0.019 -3.9633 0.09 -2.4079 0.09 -2.4079
SB15B 0.035 -3.3524 0.038 -3.2701 0.1 -2.3025 0.1 - -2.3025
SB16A 0.028 -3.5755 0.0089 -4.7217 0.09 -2.4079 0.09 - -2.4079
SB16B 0.034 -3.3813 0.018 -4.0173 0.1 -2.3025 0.1 -23025
SB17A 0.071 -2.6450 0.012 -4.4228 0.1 -2.3025 "0.1 -23025
SB17B 0.029 -3.5404 0.0059 -5.1328 0.09 -2.4079 0.09 -2.4079
SB18A 0.031 -3.4737 0.0028 -5.8781 0.1 -2.3025 0.1 -23025
SB18B 0.031 -3.4737 0.0098 -4.6253 0.1 -2.3025 0.1 -23025
SB19A 0.044 -3.1235 0.034 --33813 ...... O - -2.3025 -- - .1 --- 23025
SB 19B 0.031 -3.4737 0.00295 .5.8259 0.1 -2.3025 0.1 -23025
SB2OA 0.026 -3.6496 0.014 -4.2686 0.1 -23025 -0.1 -23025
SB20B 0.015 -4.1997 0.0029 -5.8430 0.1 -2.3025 0.1 -23025

n= 40 40 40 40
s2y= 0.4734 0.7177 0.0342 0.2077
sy= 0.6880 0.8472 0.1848 0.4558
ybar= -3.7976 -5.3061 -2.2876 -2.1730
H(0.95)= 2.102 2.202 1.742 1.928
95%UCL= 0.03581 0.00957 0.10872 0.14538
mean conc 0.02728 0.00771 0.10362 0.13325
min conc= 0.0028 0.00265 0.09 0.09
max conc= 0.075 0.038 0.23 0.76
exp value= 95% UCL 0.03581 95% UCL 0.00957 95% UCL 0.10872 95% UCL 0.14538
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Fort Riley Soils UCL's
Volatile & Semi-volatile Benzolalanthracene Benzo[alpyrene Benzoblfluoranthene fluoranthene

SBIA 0.055 -2.9004 0.135 -2.0024 0.19 -1.6607 0.19 -1.6607

SBIB 0.055 -2.9004 0.13 -2.0402 0.185 -1.6873 0.185 -1.6873

SB2A 0.055 -2.9004 0.135 -2.0024 0.19 -1.6607 0.19 -1.6607

SB2B 0.06 -2.8134 0.135 -2.0024 0.195 -1.6347 0.195 -1.6347

SB3A 0.06 -2.8134 0.135 -2.0024 0.195 -1.6347 0.195 -1.6347

S133B 0.055 -2.9004 0.13 -2.0402 0.185 -1.6873 0.185 -1.6873

SB4A 0.06 -2.8134 0.135 -2.0024 0.195 -1.6347 0.195 -1.6347

S134B 0.06 -2.8134 0.135 -2.0024 0.195 -1.6347 0.195 -1.6347

SB5A 0.055 -2.9004 0.135 -2.0024 0.19 -1.6607 0.19 -1.6607

SB5B 0.055 -2.9004 0.13 -2.0402 0.185 -1.6873 0.185 -1.6873

SB6A 0.055 -2.9004 0.13 -2.0402 0.185 -1.6873 0.185 -1.6873

SB6B 0.05 -2.9957 0.12 -2.1202 0.175 -1.7429 0.175 -1.7429

SB7A 039 -0.9416 0.3 -1.2039 0.195 -1.6347 0.195 -1.6347

SB7B 1.8 0.58778 1.2 0.18232 1.4 0.33647 0.95 -0.0512

SB8A 0.065 -2.7333 0.145 -1.9310 0.21 -15606 0.21 -1.5606

SB8B 0.06 -2.8134 0.135 -2.0024 0.195 -1.6347 0.195 -1.6347

S139A 0.57 -0.5621 034 - 1.0788 0.38 -0.9675 0.19 - 1.6607

SB9B 0.18 -1.7147 0.13 -2.0402 0.185 -1.6873 0.185 -1.6873

SB1OA 0.62 -0.4780 0.275 - 1.2909 0.39 -0.9416 0.39 -0.9416

SBIOB 0.5 -0.6931 0.55 -0.5978 0.46 -0.7765 0.46 -0.7765

SBI1A 0.055 -2.9004 0.13 -2.0402 0.185 -1.6873 0.185 -1.6873

SBIIB 0.11 -2.2072 0.13 -2.0402 0.185 -1.6873 0.185 -1.6873

SB12A 0.43 -0.8439 0.27 -13093 0.195 -1.6347 0.195 -1.6347

SB12B 0.95 -0.0512 0.68 -0.3856 0.84 -0.1743 0.68 -03856

SB13A 0.17 -1.7719 0.15 -1.8971 0.215 -15371 0.215 -1.5371

SB13B 0.07 -2.6592 0.165 -1.8018 0.235 -1.4481 0.2-35 -1.4481

SB14A 1.7 0.53062 13 0.26236 1.1 0.09531 1.2 0.18232

SB14B 0.33 -1.1086 0.145 -1.9310 0.205 -1.5847 0.205 -15847

SB15A 0.055 -2.9004 0.13 -2.0402 0.185 -1.6873 0.185 -1.6873

SB15B 0.06 -2.8134 0.135 -2.0024 0.195 -1.6347 0.195 -1.6347

SB16A 0.055 -2.9004 0.13 -2.0402 0.185 -1.6873 0.185 -1.6873

SB16B 0.06 -2.8134 0.14 -1.9661 0.2 -1.6094 0.2 -1.6094

SB17A 0.23 -1.4696 0.14 -1.9661 0.2 -1.6094 0.2 -1.6094

SB17B 0.055 -2.9004 0.13 -2.0402 0.185 -1.6873 0.185 -1.6873

SB18A 0.16 -1.8325 0.14 -1.9661 0.2 -1.6094 0.2 -1.6094

SB18B 0.06 -2.8134 0.135 -2.0024 0.195 -1.6347 0.195 -1.6347

SB19A 0.06 -2.8134 0.14 -1.9661 0.2 -1.6094 0.2 _ -1.6094

SB19B 0.06 -2.8134 0.135 -2.0024 0.195 -1.6347 0.195 -1.6347

SB20A 0.16 -1.8325 0.135 -2.0024 0.195 -1.6347 0.195 -1.6347

SB20B 0.16 -1.8325 0.135 -2.0024 0.195 -1.6347 0.195 -1.6347

n= 40 40 40 40

s2y= 1.1216 03641 0.2431 0.1998

sy= 1.0590 0.6034 0.4931 0.4470

ybar= -2.1162 -1.7351 -1.4553 -1.4855

H(0.95)= 2.423 2.01 1.928 1.856

95%UCL= 0.31836 0.25698 0.30681 0.28572

mean conc- 0.24625 0.23137 0.27925 0.26175
rin conc= 0.05 0.12 0.175 0.175

max conc= 1.8 13 1.4 1.2

esx'value= 95% UCL 0.31836 95% UCL 0.25698 95% UCL 0.30681 95% UCL 0.28572
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Fort Riley Soils UCL's
Volatile & Semi-volatile Chrysene 0 Dibenzofuran 2.4-Dichlorophenol Dicthylphthalate

SBIA 0.055 -2.9004 0.055 -2.9004 0.115 -2.1628 0.19 -1.6607
SBIB 0.055 -2.9004 0.055 -2.9004 0.11 -2.2072 0.185 -1.6873
SB2A 0.055 -2.9004 0.055 -2.9004 0.115 -2.1628 0.19 -1.6607
SB2B 0.06 -2.8134 0.06 -2.8134 0.115 -2.1628 0.195 -1.6347
SB3A 0.06 -2.8134 0.06 -2.8134 0.115 -2.1628 0.195 -1.6347
SB3B 0.055 -2.9004 0.055 -2.9004 0.11 -2.2072 0.185 -1.6873
SB4A 0.06 -2.8134 0.06 -2.8134 0.115 -2.1628 0.195 -1.6347
SB4B 0.06 -2.8134 0.06 -2.8134 0.115 -2.1628 0.195 -1.6347
SB5A 0.055 -2.9004 0.055 -2.9004 0.115 -2.1628 0.19 -1.6607
SB5B 0.055 -2.9004 0.055 -2.9004 0.11 -2.2072 0.185 -1.6873
SB6A 0.055 -2.9004 0.055 -2.9004 0.11 -2.2072 0.185 -1.6873
SB6B 0.05 -2.9957 0.05 -2.9957 0.105 -2.2537 0.175 -1.7429
SB7A 0.43 -0.8439 0.06 -2.8134 0.115 -2.1628 0.195 -1.6347
SB7B 1.7 0.53062 0.055 -2.9004 0.115 -2.1628 0.19 -1.6607
SB8A 0.065 -2.7333 0.065 -2.7333 0.125 -2.0794 0.21 -1.5606
SB8B 0.06 -2.8134 0.06 -2.8134 0.115 -2.1628 0.195 -1.6347
SB9A 0.42 -0.8675 0.055 -2.9004 0.115 -2.1628 0.19 -1.6607
SB9B 0.11 -2.2072 0.055 -2.9004 0.11 -2.2072 0.185 -1.6873
SB1OA 0.62 -0.4780 0.115 -2.1628 0.235 -1.4481 0.39 -0.9416
SBIOB 0.5 -0.6931 0.065 -2.7333 0.125 -2.0794 0.21 -1.5606
SB1IA 0.055 -2.9004 0.055 -2.9004 0.11 -2.2072 0.185 -1.6873
SBIIB 0.11 -2.2072 0.055 -2.9004 0.11 -2.2072 0.185 -1.6873
SBI2A 0.74 -0.3011 0.06 -2.8134 0.115 -2.1628 0.7 -03566
SB12B 1.2 0.18232 0.055 -2.9004 0.115 -2.1628 0.19 -1.6607
SB13A 0.21 -1.5606 0.13 -2.0402 0.13 -2.0402 0.21 -1.5606
SB13B 0.07 -2.6592 0.07 -2.6592 0.14 -1.9661 0.235 -1.4481
SB 14A 1.6 0.47000 0.07 -2.6592 0.14 -1.9661 0.23 -1.4696
SB14B 0.29 -1.2378 0.06 -2.8134 0.125 -2.0794 0.205 -1.5847
SB15A 0.055 -2.9004 0.055 -2.9004 0.11 -2.2072 0.185 - 1.6873
SB15B 0.06 -2.8134 0.06 -2.8134 0.115 -2.1628 0.195 -1.6347
SB16A 0.055 -2.9004 0.055 -2.9004 0.11 -2.2072 0.185 -1.6873
SB16B 0.06 -2.8134 0.06 -2.8134 0.12 -2.1202 0.2 -1.6094
SB17A 0.23 -1.4696 0.06 -2.8134 0.12 -2.1202 0.2 - -1.6094
SB17B 0.055 -2.9004 0.055 -2.9004 0.11 -2.2072 0.185 -1.6873
SB18A 0.16 -1.8325 0.06 -2.8134 0.12 -2.1202 0.2-7 -1.6094
SB18B 0.06 -2.8134 0.06 -2.8134 0.115 -2.1628 0.195 -1.6347
SB19A 0.12 -2.1202 0.06 -2.8134 0.12 -2.1202 0.2 -1.6094
SB19B 0.06 -2.8134 0.06 -2.8134 0.115 -2.1628 0.195 -1.6347
SB20A 0.2 -1.6094 0.06 -2.8134 0.115 -2.1628 0.51 -0.6733
SB20B 0.2 -1.6094 0.06 -2.8134 0.115 -2.1628 0.43 -0.8439

n= 40 40 40 40
s2y= 1.1493 0.0316 0.0161 0.0886
sy= 1.0720 0.1778 0.1269 0.2977
ybar= -2.0867 -2.8055 -2.1349 -1.5433
H(0.95)= 2.42-3 1.742 1.701 1.793
95%UCL= 0.33415 0.06456 0.12340 0.24328
mean conc 0.25425 0.06162 0.11937 0.22625
min conc= 0.05 0.05 0.105 0.175
max conc= 1.7 0.13 0.235 0.7
exp value= 95% UCL 0.33415 95% UCL 0.06456 95% UCL 0.12340 95% UCL 0.24328
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Fort Riley Soils UCL's
Volatile & Seni-volatile bisl2-Ethylhcxyllh~lthalc Fluoranthene Fluorene Indeno 12. -cd rene

SBIA 0.19 -1.6607 0.075 -2.5902 0.135 -2.0024 0.19 -1.6607

SBIB 0.89 -0.1165 0.075 -2.5902 0.13 -2.0402 0.185 -1.6873

SB2A 0.19 -1.6607 0.075 -2.5902 0.135 -2.0024 0.19 -1.6607

SB2B 0.195 -1.6347 0.08 -2.5257 0.135 -2.0024 0.195 -1.6347

SB3A 0.195 -1.6347 0.08 -2.5257 0.135 -2.0024 0.195 -1.6347

SB3B 1 0 0.075 -2.5902 0.13 -2.0402 0.185 -1.6873

SB4A 0.195 -1.6347 0.08 -2.5257 0.135 -2.0024 0.195 -1.6347

SB4B 0.195 -1.6347 0.08 -2.5257 0.135 -2.0024 0.195 -1.6347

SB5A 0.19 -1.6607 0.075 -2.5902 0.135 -2.0024 0.19 -1.6607

SB5B 0.185 -1.6873 0.075 -2.5902 0.13 -2.0402 0.185 -1.6873

SB6A 0.185 -1.6873 0.075 -2.5902 0.13 -2.0402 0.185 -1.6873

SB6B 1.2 0.18232 0.07 -2.6592 0.12 -2.1202 0.175 -1.7429

SB7A 0.195 -1.6347 0.74 -0.3011 0.135 -2.0024 0.195 -1.6347

SB7B 0.19 - 1.6607 3.4 1.22377 0.27 - 1.3093 038 -0.9675

SB8A 0.21 -1.5606 0.085 -2.4651 0.145 -1.9310 0.21 -1.5606

SB8B 0.195 -1.6347 0.08 -2-5257 0.135 -2.0024 0.195 -1.6347

SB9A 0.42 -0.8675 0.99 -0.0100 0.135 -2.0024 0.19 -1.6607

SB9B 0.185 -1.6873 0.18 -1.7147 0.13 -2.0402 0.185 -1.6873

SB1OA 0.39 -0.9416 1.2 0.18232 0.275 -1.2909 039 -0.9416

SBIOB 1.4 0.33647 0.5 -0.6931 0.145 -1.9310 0.21 -15606

SB11A 0.185 -1.6873 0.075 -2.5902 0.13 -2.0402 0.185 -1.6873

SB11B 0.185 -1.6873 0.18 -1.7147 0.13 -2.0402 0.185 -1.6873

SB12A 0.195 -1.6347 0.43 -0.8439 0.135 -2.0024 0.195 -1.6347

SB12B 0.19 -1.6607 1.1 0.09531 0.135 -2.0024 0.19 -1.6607

SB13A 0.215 -1.5371 0.25 -1.3862 0.15 -1.8971 0.215- -1.5371

SB13B 0.235 -1.4481 0.095 -23538 0.165 -1.8018 0.235 -1.4481

SB14A 0.23 -1.4696 2.7 0.99325 0.16 -1.8325 0.23 -1.4696

SB14B 0.41 -0.8915 0.53 -0.6348 0.145 -1.9310 0.205 -15847

SB15A 0.185 -1.6873 0.075 -2.5902 0.13 -2.0402 0.185 -1.6873

SB15B 0.185 -1.6873 0.08 -2.5257 0.135 -2.0024 0.195 -1.6347

SB16A 0.96 -0.0408 0.075 -25902 0.13 -2.0402 0.185 -1.6873

SB16B 0.2 -1.6094 0.08 -25257 0.14 -1.9661 0.2 -1.6094

SB 17A 0.2 -1.6094 0.31 -1.1711 0.14 -1.9661 0.2 -1.6094

SB17B 0.185 -1.6873 0.075 -25902 0.13 -2.0402 0.185 -1.6873

SB18A 0.2 -1.6094 0.16 -1.8325 0.14 -1.9661 0.2 - 1.6094

SBI8B 0.195 -1.6347 0.08 -25257 0.135 -2.0024 0.195 -1.6347

SB19A 0.4 -0.9162 0.2 -1.6094 0.14 -1.9661 0.2 -1.6094

SB19B 0.195 -1.6347 0.08 -2.5257 0.135 -2.0024 0.195 -1.6347

SB20A 0.195 -1.6347 0.31 -1.1711 0.135 -2.0024 0.195 -1.6347

SB20B 0.195 -1.6347 0.31 -1.1711 0.135 -2.0024 0.195 -1.6347

n= 40 40 40 40

s2y= 03497 1.2272 0.0267 0.0259

sy= 0.5914 1.1078 0.1633 0.1610

ybar= -13471 -1.7616 -1.9588 -1.6011

H(0.95)= 2.01 2.423 1.742 1.742

95%UCL= 0.37458 0.48766 0.14957 0.21368

mean conc= 0.32837 038212 0.14325 0.20475

min conc= 0.185 0.07 0.12 0.175

max conc= 1.4 3.4 0.275 039

epvalue= 95% UCL 0.37458 95% UCL 0.48766 95% UCL 0.14957 95% UCL 0.21368
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Fort Riley Soils UCL's
Volatile & Semi-volatile 2-Methylnaphthalene Phenanthrcne Pyrene 2.4.6-Trichlorophenol

SBIA 0.075 -2.5902 0.075 -2.5902 0.055 -2.9004 0.15 -1.8971

SBIB 0.075 -2.5902 0.075 -2.5902 0.055 -2.9004 0.15 -1.8971

SB2A 0.075 -2.5902 0.075 -2.5902 0.055 -2.9004 0.15 -1.8971

SB2B 0.08 -25257 0.08 -2.5257 0.06 -2.8134 0.155 -1.8643

SB3A 0.08 -25257 0.08 -2.5257 0.06 -2.8134 0.155 -1.8643

SB3B 0.075 -25902 0.075 -2.5902 0.055 -2.9004 0.33 -1.1086

SB4A 0.08 -25257 0.08 -2.5257 0.06 -2.8134 0.155 -1.8643

SB4B 0.08 -2.5257 0.08 -2.5257 0.06 -2.8134 0.155 -1.8643

SB5A 0.075 -2.5902 0.075 -2.5902 0.055 -2.9004 0.15 - 1.8971

SB5B 0.075 -2.5902 0.075 -2.5902 0.055 -2.9004 0.15 -1.8971

SB6A 0.075 -2.5902 0.075 -2.5902 0.055 -72.9004 0.15 -1.8971

SB6B 0.07 -2.6592 0.07 -2.6592 0.05 -2.9957 0.14 -1.9661

S137A 0.08 -2.5257 0.37 -0.9942 0.86 -0.1508 0.155 -1.8643

SB7B 0.075 -2.5902 2.7 0.99325 4.1 1.41098 0.15 -1.8971

SB8A 0.085 -2.4651 0.085 -2.4651 0.17 -1.7719 0.17 -1.7719

SB8B 0.08 -2.5257 0.08 -2.5257 0.06 -2.8134 0.155 -1.8643

SB9A 0.075 -2-5902 0.99 -0.0100 0.87 -0.1392 0.15 -1.8971

SB9B 0.075 -2.5902 0.15 -1.8971 0.18 -1.7147 0.15 -1.8971

SB1OA 0.155 -1.8643 0.94 -0.0618 1.4 0.33647 0.31 -1.1711

SBIOB 0.2 -1.6094 0.42 -0.8675 0.63 -0.4620 0.17 -1.7719

SB11A 0.075 -2.5902 0.075 -2.5902 0.055 -2.9004 0.15 -1.8971

SB1lB 0.075 -2.5902 0.075 -2.5902 0.15 -1.8971 0.15 -1.8971

SB12A 0.08 -2.5257 0.23 -1.4696 0.94 -0.0618 0.155 -1.8643

SB12B 0.075 -2.5902 0.99 -0.0100 2.7 0.99325 0.15 -1.8971

SB13A 0.085 -2.4651 0.5 -0.6931 0.29 -1.2378 0.17 -1.7719

SB13B 0.095 -2.3538 0.095 -2.3538 0.14 -1.9661 0.19 -1.6607

SB14A 0.09 -2.4079 1.6 0.47000 3.4 1.22377 0.185 -1.6873

SB14B 0.08 -2.5257 0.25 -1.3862 0.57 -0.5621 0.165 -1.8018

SB15A 0.075 -2.5902 0.075 -2.5902 0.055 -2.9004 0.15 -1.8971

SB15B 0.08 -2.5257 0.08 -2.5257 0.06 -2.8134 0.155 -1.8643
SB16A 0.075 -2.5902 0.075 -2.5902 0.11 -2.2072 0.15 -1.8971

SB16B 0.08 -2.5257 0.08 -2.5257 0.06 -2.8134 0.16 -1.8325

SB17A 0.08 -2.5257 0.24 -1.4271 0.36 -1.0216 0.16 -1.8325

SB17B 0.075 -2.5902 0.075 -2.5902 0.055 -2.9004 0.15 -1.8971

SB18A 0.08 -2.5257 0.08 -2.5257 0.2 - 1.6094 0.16 - 1.8325

SB18B 0.08 -2.5257 0.08 -2.5257 0.06 -2.8134 0.155 -1.8643

SB19A 0.08 -2.5257 0.08 -25257 0.2 -1.6094 0.16 -1.8325

SB19B 0.08 -2.5257 0.08 -2.5257 0.06 -2.8134 0.155 -1.8643

SB20A 0.08 -2.5257 0.27 -1.3093 031 -1.1711 0.155 -1.8643

SB20B 0.08 -2.5257 0.23 -1.4696 0-31 -1.1711 0.155 -1.8643

n= 40 40 40 40

s2y= 0.0358 1.0303 1.7544 0.0285

sy= 0.1892 1.0150 1.3245 0.1688

ybar= -2.5052 -1.9119 -1.8028 -1.8218

H(0.95)= 1.742 2.423 2.737 1.742

95%UCL= 0.08764 0.36678 0.70816 0.17197

mean-conc- 0.0835 0.29775 0.47575 0.1645

min conc= 0.07 0.07 0.05 0.14

max conc= 0.2 2.7 4.1 0.33

exp value= 95% UCL 0.08764 95% UCL 0.36678 95% UCL 0.70816 95% UCL 0.17197

File= UCL-2- FR Page 5 08-Jul-93 date



PESTICIDE STORAGE FACILITY - FT RILEY
MONITORING WELL SOIL BORING SAMPLES
Gilbert's method for lognormal distributions

n- @COUNT(list)
s2y- @COUNT(list)/(@COUNToist)- )*@VAR(Iist)
By= @SQRT(@COUNToist)/(@COUNTois)- 1)*@VAR (list))

ybar- @AVG(list)
H(0.95), From Table Al2
95%UCL= @EXP(ybar+ (0.5*s2y) + ((syiH)/@SQRT(N-1)))
First column is surface soil sample data in mg/kg
Second column Is natural log-transformed data

4.4- DDE Dieldrin alpha- Chlordane gamma -Chlordane Benzo[alanthracene Benzo[a]pyrene Benzo[blfluoranthene

MVSBO1A 0.0037 -5.59942 0.0037 -5.59942 0.00185 -6.29256 0.00185 -6.29256 0.055 -2.90042 0.13 -2.04022 0.185 -1.687399

MV6BOS1 0.0042 -5.47267 0.0042 -5.47267 0.0021 -6.16581 0.0021 -6.16581 0.065 -2.7333 0.145 -1.93102 0.21 -1.560647

MV5BO2A 0.00405 -5.50903 0.00405 -5.50903 0.073 -2.61729 0.071 -2.64507 0.6 -0.51082 0.68 -0.38586 1 0

MVS802 0.0037 -5.59942 0.0037 -5.59942 0.00185 -6.29256 0.00185 -629258 0.055 -2.90042 0.13 -2.04022 0.185 -1.687399

MVB02C 0.00385 -5.55968 0.00385 -5.5598 0.00195 -6.23992 0.00195 -6.23992 0.055 -2.90042 0.135 -2.00248 0.19 -1.60731

WYSB= 0.00375 -5.58599 0.00375 -5.58599 0.00185 -629256 0.00185 -629256 0.055 -2.90042 0.13 -2.04022 0.185 -1.687399

MV 80' 0.00375 -5.58599 0.00375 -5.58599 . 0.00185 -6.29258 0.00185 -6.29256 0.055 -2.90042 0.13 -2.04022 0.185 -1.687399

MV4BO3A 0.0042 -5.47287 0.0087 -4.74443 0.0021 -6.16581 0.0051 -5.27851 0.065 -2.73336 0.145 -1.93102 0.21 -1.560647

MB081 0.004 -5.52146 0.004 -5.52148 0.002 -6.21460 0.002 -8.21460 0.06 -2.81341 0.14 -1.9811 0.2 -1.609437

MV804A 0.012 -4.42284 0.013 -4.34280 0.015 -4.19970 0.018 -4.01738 0.055 -2.90042 0.125 -2.07944 0.18 -1.714798

MkB048 0.00415 -5.48464 0.00415 -5,48464 0,0021 -6.15581 0.0021 -6.18581 0.08 -2.81341 0.145 -1.93102 0.205 -1.584745

MVSB05A 0.0038 -5.57275 0.0038 -5.57275 0.0019 -6.26590 0.0019 -626590 0.11 -2.20727 0.13 -2.04022 0.185 -1.687399

MVSB05 0.0038 -5.57275 0.0038 -5.57275 0.0019 -6.26590 0.0019 -6.26590 0.055 -2.90042 0.13 -2.04022 0.185 -1.687399

mean- 0.004534 0.004957 0.008419 0.008726 0.103461 0.176538 0254230

n= 13 13 13 13 13 13 13

s2y- 0.099062 0.151687 1 238474 1.280702 0.439142 0.204750 0.212628

sy= 0.314742 , 0.389470 1.112867 1.131681 0.662677 0.452494 0.461116

ybar= -5.45841 -5.39623 -5.80546 -5.72532 -2.62420 -1.88216 -1.52426

H (0.95)= 1.977 2.026 - 2.915 3.389 2.414 2.141 2.141

95%UCL= 0.005357 0.006141 0.014267 0.018726 0.143297 0.223103 0.322080

Benzo[g.h.ilperylene Chrysene Fluoranthene Indeno[1.2,3-cd!- Phenanthrene Pyrene bis(2-Ethylhexyl)-
pyrene phthalate

M8B01A 0.185 -1.68739 0.055 -2.90042 0.075 -2.59026 0.185 -1.68739 0.075 -2.59026 0.055 -2.90042 0.185 -1.687399

MVJ801B 021 -1.56064 0.065 -2.73336 0.085 -2.46510 021 -1.56064 0.085 -2.46510 0.065 -2.73336 0.21 -1.580647

MW802A 0.4 -0.91629 0.64 -0.44628 1 0 0.48 -0.73396 0.56 -0.57981 0.8 -0.22314 0.48 -0.733969

MVYSO2B 0.185 -1.68739 0.055 -2.90042 0.075 -2.59026 0.185 -1.68739 0.075 -2.59026 0.055 -2.90042 0.185 -1.687399

MWSBO2C 0.19 -1.66073 0.055 -2.90042 0.075 '-2.59028 0.19 -1.66073 0.075 -2.59026 0.055 -2.90042 0.19 -1.660731

MV4S802D 0.185 -1.68739 0.055 -2.90042 0.075 -2.59026 0.185 -1.68739 0.075 -2.59026 0.055 -2.90042 0.185 -1.687399

M%%SBO 0.185 -1.68739 0.055 -2.90042 0.075 -2.59026 0.185 -1.68739 0.075 -2.59026 0.055 -2.90042 0.185 -1.687399

MVB03A 0.21 -1.56064 0.065 -2.73338 0.085 1--2.46510' 021 -- 1.56064 0.085 -2.46510 0.065 -2.73338 0.21 -1.560647

MWS8038 0.2 -1.60943 0.06 -2.81341 0:08 -2.52572' 0.2 -1.60943 0.08 -2.52572 0.06 -2.81341 02 -1.609437

MW6B04A 0.18 -1.71479 0.055 -2.90042 0.07 1- 2 .6592 6 0.18 -1.71479 0.07 -2.65926 0.055 -2.90042 0.18 -1.714796

W684148 0205 -1.58474 0.06 -2.81341 0.08 !-2.52572 0.205 -1.58474 0.08 -2.52572 0.06 -2.81341 0205 -1.584745

M'805A 0.185 -1.68739 0.11 -2.20727," 0.18 -1.71479 0.185 -1.68739 0.075 -2.59026 0.18 -1.71479 0.185 -1.687399

MV05B 0.185 -1.68739 0.055 -2.90042 0.075 -2.59026 0.185 -1.68739 0.075 -2.59026 0.055 -2.90042 0.185 -1.687399

mean= 0.208076 0.106638 0.156153 0.214230 0.114230 ' 0.124230 0214230

n 13 13 13 13 13 13 13

s2y= 0.044434 0.462194 0.535290 0.067607 0.30599 0.597899 0.067607

sy= 0.210795 0.679649 0.731635* 0.260015 0.553171 * 0.773239 0260015

ybar- -1.59474 -2.61923 -229979 -1.58072 -2.41173 -2.56418 -1.58072

H(0.95)= 1.843 2.414 2.414 1.927 2.271 2.57 1.927,

95%UCL= 0.232148 0.147433 0218209 0.248036 0.150154 0.184228 0240036



Benzene Methylene Chloride Arsenic Barium Chromium Lead Silver

MVJS01A 0.0066 -5.02068 0.031 -3.47376s 1 0 61 4.110873 6.8 1.916922 5.1 1.629240 0.3 - 1.203972

MWSBoIB 0.0059 -5.13280 0.023 -3.77226 2.5 0.916290 120 4.787491 8.7 2.163323 10 2.302585 0.4 -0.918290

MVYSBO2A 0.0018 -6.31996 0.03 -3.50655 3.7 1.308332 130 4.867534 10 2.302585 56 4.025351 1 0

MWS802B 0.00155 -6.46950 0.018 -4.01738 1.7 0.530628 60 4.094344 11 2.397895 4.7 1.547562 0.9 -0.105380

MWSBO2C 0.0017 -8.37712 0.019 -3.96331 1.7 0.530628 83 4.418840 4.8 1.588815 1.9 0.641853 0.3 -1.203972

MWS8OD) 0.00155 -6.46950 0.017 -4.07454 2.4 0.875468 100 4.605170 6.4 1.856297 2.15 0.765487 1.1 0.0953101

MVJO2E 0.0017 -6.37712 0.011 -4.50985 1.4 0.336472 72 4.276686 7.1 1.960094 1.75 0.559615 1.2 0.1823215

MOSBO3A 0.00165 -6.40697 0.019 -3.96331 2 0.693147 190 5247024 11 2.397895 8.5 2.140066 0.25 -1.386294

MVB038 0.00175 -6.34813 0.022 -3.81671 0.5 -0.69314 68 4.219507 8.1 1.808288 5.9 1.774952 0.35 -1.049822

IASBO4A 0.00165 -6.40697 0.021 -3.86323 3.1 1.131402 60 4.094344 20 2.995732 58 4.060443 0.3 -1.203972

MUB048 0.0018 -6.31996 0.02 -3.91202 .0.4 -0.91629 70 4.248495 6 1.791759 2.2 0.788457 0.4 -0.916290

MVBOSA 0.0017 -6.37712 0.035 -3.35240a 12.9 1.064710 96 4.564348 10 2.302585 30 3.401197 0.3 -1.203972

MVJSSO 0.0017 -6.37712 0.018 -4.01738s 0.6 -0.51082 44 3.784189 6.6 1.887069 5.9 1.774952 0.3 -1.203972

mean- 0.002388 0.021846 1.854545 88.45454 9 16.09090 0.581818
no 13 13 11 11 11 11 1

s2y- 0.244489 0.090247 0.590899 0.164227 0.164809 1.752302 0.390275

gymn 0.494458 * 0.300411 * 0.788700 0.405249 0.405720 * 1.323745 0.624719'

ybaro -6.18484 -3.86482 0.395802 4.401880 2.115347 1.952720 -0.72691

H(0.95)- 2.141 1.927 2.71 2.089 2.089 3.639 2.368

95%UCL- 0.003160 0.025923 3.856310 115.7788 11.77137 77.64717 0.938036

Mercury

iMOWSBOA 0.05 -2.99573
MWSBOIB 0.05 -2.99573
MWSBO2A 0.3 -1.20397
MwANS8o 0.05 -2.99573
MWSB02C 0.05 -2.99573
MWSBO20 0.05 -2.99573
MWS8O2E 0.05 -2.99573
MVSB03A 0.05 -2.99573
MWSB03B 0.05 -2.99573
MVB04A 0.05 -2.99573
MVWSB048 0.05 -2.99573
MW3BOSA 0.1 -2.30258
MM,805B 0.05 -2.99573

mean- 0.077272
no, 11

s2y= 0.312951
sy= 0.559420'
ybar= -2.76983
H(0.95)= 2.368
95%UCL= 0.111420



PESTICIDE F ',AGE FACILITY
GROUND Wy-, .R SAMPLES

Gilbert's method for
lognormal distributions

Fort Riley - PSF Total Metals Total Metals Total Metals Total Metals Total Metals Total Metals
Groundwater- Metals Arsenic Aluminum Barium Beryllium Cadmium Calaum

Sample ID Background = < I Background :< 50 Background = 200 Background = 2 Background = 4 Background = 150000
Sampl In Sample In Sample In Sampl In Sample In Sampl In

PSP9202/9206 BL < I 0.0000 < 55 * 4.0073 84 4.4308 3 * 1.0986 < 2.5 0.9163 350000 * 12.7657
PSF9203 < 1 0.0000 270 * 5.5984 81 4.3944 1.5 0.4055 < 2.5 0.9163 180000 * 12.1007
PSF9204 < 1 0.0000 160 * 5.0752 85 4.4427 1.4 0.3365 < 2.5 0.9163 140000 11.8494
PSF9205 16 * 2.7726 210 * 5.3471 130 4.8675 1.6 0.4700 < 2.5 0.9163 180000 * 12.1007

PSF9202/9206 FO < I 0.0000 190 * 5.2470 68 4.2195 3 * 1.0986 < 2 0.6931 240000 * 12.3884
PSF9203 < I 0.0000 550 * 6.3099 94 4.5433 2 0.6931 < 2 0.6931 160000 * 11.9829
PSF9204 < 1 0.0000 < 50 3.9120 too 4.6052 t 0.0000 < 2 0.6931 150000 11.9184
PSP9205 4.4 * 1.4816 550 * 6.3099 130 4.8675 2 0.6931 < 2 0.6931 150000 11.9184

PSP9202/9206 SQ 2.7 * 0.9933 < 50 3.9120 60 4.0943 5 * 1.6094 < 2 0.6931 290000 12.5776
PSP9203 < 1 0.0000 800 * 6.6846 63 4.1431 2 0.6931 < 2 0.6931 170000 * 12.0436
PSP9204 < 1 0.0000 < 50 3.9120 93 4.5326 2 0.6931 < 2 0.6931 150000 11.9184
PSP9205 3.8 * t.3350 110 * 4.7005 110 4.7005 3 * 1.0986 < 2 0.6931 150000 11.9184

PSP9202/9206 TQ < 1 0.0000 170 * 5.1358 100 4.6052 3 * 1.0986 < 2 0.6931 280000 a 12.5425
PSP9203 < 1 0.0000 180 * 5.1930 68 4.2195 2 0.6931 < 2 0.6931 170000 * 12.0436
PSF9204 < I 0.0000 < 50 3.9120 91 4.5109 < 1 0.0000 < 2 0.6931 130000 11.7753
PSF9205 3.8 * 1.3350 < 50 3.9120 130 4.8675 2 0.6931 < 2 0.6931 150000 11.9184

< Not Detected - value used is 1/2
reported detection limit

above background
All concentrations are in ug/L.

Fort Riley Total Metals Total Metals Total Metals Total Metals Total Metals Total Metals
Groundwater Arsenic Aluminum Barium Beryllium Cadmium Calcnm

FD -Frequency of Detection FD 5/ 16 FD 10/ 16 FD 16/ 16 FD 15/ 16 FD 0/ 16 FD 16/ 16
# above Backg. 5 # above Backg. 11 # above Back. 0 # above Backg. 5 # above Back. 0 # above Backg. 9

n= 16 16 16 16 16 16
s2y= 0.7010 0.9214 0.0626 0.1809 0.0100 0.0868
sy= 0.8373 0.9599 0.2502 0.4253 0.0998 0.2946

ybar= 0.4948 4.9481 4.5028 0.7109 0.7489 12.1101
H(0.95)= 2.443 2.744 1.809 1.968 1.749 1.882

95%UCL= 3.9491 440.9092 104.6841 2.7661 2.2233 218972.3389

mean conc= 2.60625 218.437 92.9375 2.21875 2.125 190000
min conc= I 50 60 I 2 130000
max conc= 16 800 130 5 2.5 350000

Exposure value= 95% UCL 3.9491 95% UCL 440.90 95% UCL 104.68 95% UCL 2.76610 95% UCL 2.2232 95% UCL 218972.3

GWMEUCLI.WKI page I I)atc:13 -1cc-93



PESTICIDE STORAGE FACILITY
GROUND WATER SAMPLES

Gilbert's method for
lognormal distributions

Fort Riley - PSF Total Metals Total Metals Total Metals Total Metals Total Metals Total Metals
Groundwater -Metals Chromium ho.. Lead Magnesium Mangane Potamum

Sample ID Background = 10 Background = 71 BackAground :< 2.5 Background_= 26000 Bacground= 34 Backgrotnd . 5300
Sample In Sample In Sample In Samle In Sam_1e Sampi

PSF9202/9206 BL 12 * 2.4849 68 4.2195 < 2.5 0.9163 56000 * 10.9331 56 * 4.0254 6300 8.7483
PSP9203 < 5 1.6094 290 * 5.6699 < 2.5 0.9163 29000 * 10.2751 91 * 4.5109 5900 * 8.6827
PSP9204 < 5 1.6094 90 * 4.4998 < 0.5 -0.6931 19000 9.8522 36 * 3.5835 3900 8.2687
PSP9205 < 5 1.6094 230 * 5.4381 < 2.5 0.9163 28000 * 10.2400 43 * 3.7612 20000 * 9.9035

PSP9202/9206 FQ < 5 1.6094 290 * 5.6699 < 0.5 -0.6931 40000 * 10.5966 41 * 3.7136 4800 8.4764
PSF9203 < 5 1.6094 990 * 6.8977 < 0.5 -0.6931 25000 10.1266 71 * 4.2627 50000 * 10.8198
PSP9204 < 5 1.6094 < 25 3.2189 < 0.5 -0.6931 21000 9.9523 26 3.2581 3700 8.2161
PSP9205 < 5 1.6094 910 * 6.8134 < 0.5 -0.6931 23000 10.0432 47 * 3.8501 11000 * 9.3057

PSP9202/9206 SQ < 5 1.6094 66 4.1897 < 0.5 -0.6931 49000 * 10.7996 34 3.5264 6800 8.8247
PSF9203 < 5 1.6094 1500 * 7.3132 < 0.5 -0.6931 27000 * 10.2036 77 * 4.3438 6500 * 8.7796
PSF9204 < 5 1.6094 < 25 3.2189 < 0.5 -0.6931 20000 9.9035 24 3.1781 4000 8.2940
PSF9205 < 5 1.6094 84 * 4.4308 < 0.5 -0.6931 22000 9.9988 23 3.1355 12000 * 9.3927

PSP9202/9206 TQ 14 * 2.6391 190 * 5.2470 < 0.5 -0.6931 51000 10.8396 53 3.9703 6200 * 8.7323
PSF9203 < 5 1.6094 330 * 5.7991 2.1 0.7419 28000 * 10.2400 50 * 3.9120 5700 * 8.6482
PSP9204 < 5 1.6094 < 25 3.2189 2 0.6931 18000 9.7981 26 3.2581 4000 8.2940
PSF9205 < 5 1.6094 < 25 3.2189 < 0.5 -0.6931 23000 10.0432 32 3.4657 9900 * 9.2003

< Not Detected - value used is 1/2
reported detection limit

above background
All concentrations are in ug/L.

Fort Riley Total Metals Total Metals Total Metals Total Metals Total Metals Total Metals
Groundwater Chrominum Iron Lead Magnesium Manganese potasium

FD - Frequency of Detection FD 2 / 16 FD 12 / 16 FD 2 / 16 FD 16/ 16 FD 16 / 16 FD 16 / 16
# above Backg. 2 # above Backg. 10 # above Backg. 0 # above Backg. 8 # above Backg. 10 _ above Back&.__ II

n= 16 16 16 16 16 16
s2y= 0.1066 1.9003 0.5397 0.1315 0.1800 0.4767

sy= 0.3266 1.3785 0.7346 0.3627 0.4243 0.6904
ybar= 1.7285 4.9415 -0.2150 10.2403 3.7347 8.9117

H(O.95)= 1.882 3.612 2.306 1.968 1.968 2.306
95%UCL= 6.9624 1309.3087 1.6359 35968.0956 56.8424 14201.1319

mean conc= 6 321.125 1.06875 29937.5 45.625 10043.7
min cone= 5 25 0.5 18000 23 3700
max cone = 14 1500 2.5 56000 91 50000

Exposure value= 95% UCL 6.9623 95% UCL 1309.30 95% UCL "1.63587 95% UCL 35968.0 95% UCL 56.8423 95% UCL. 142.01.1

GWMEUCLI.Wi. pat- I)a,-.13- Dcc-93



PESTICIDE' 'AGE FACILITY
GROUND WA.o.R SAMPLES

Gilbert's method for
lognormal distributions

Fort Riley - PSF Total Metals Total Metals Total Metals Total Metals Total Metals
Groundwater- Metals Selenium Sodium Thallium Vanadium Zinc

Sample ID Background 2.9 Background_= 22000 Background = < 0.5 Back~ground = 11 Back round = 13
Sample Sampl Sample Sampl Sampl

PSF920219206 BL 2.2 0.7885 90000 * 11.4076 < 50 * 3.9120 < 3.5 1.2528 98 * 4.5850
PSP9203 1.7 0.5306 47000 * 10.7579 < 50 * 3.9120 < 3.5 1.2528 < 3.5 1.2528
PSF9204 2.1 0.7419 25000 10.1266 < 50 * 3.9120 < 3.5 1.2528 < 3.5 1.2528
PSF9205 2.7 0.9933 42000 10.6454 < 50 * 3.9120 27 * 3.2958 < 3.5 1.2528

PSF9202/9206 FQ 2.2 0.7885 57000 * 10.9508 < 31.5 * 3.4500 < 5 1.6094 16 * 2.7726
PSF9203 1.2 0.1823 37000 * 10.5187 < 31.5 * 3.4500 8 2.0794 21 * 3.0445
PSF9204 1.1 0.0953 31000 * 10.3417 < 31.5 * 3.4500 < 5 1.6094 15 * 2.7081
PSF9205 1.7 0.5306 31000 10.3417 < 31.5 3.4500 12 * 2.4849 13 2.5649

PSF9202/9206 SQ 3 * 1.0986 100000 11.5129 < 31.5 * 3.4500 < 5 1.6094 7 1.9459
PSP9203 1.7 0.5306 44000 * 10.6919 < 31.5 * 3.4500 < 5 1.6094 14 * 2.6391
PSF9204 1.4 0.3365 30000 * 10.3090 < 31.5 * 3.4500 < 5 1.6094 < 3.5 1.2528
PSF9205 1.9 0.6419 32000 * 10.3735 < 31.5 * 3.4500 14 * 2.6391 4 1.3863

PSF9202/9206 TQ " 3.6 * 1.2809 130000 * 11.7753 2.9 * 1.0647 < 5 1.6094 < 3.5 1.2528
PSF9203 2.2 0.7885 54000 * 10.8967 2.5 a 0.9163 < 5 1.6094 < 3.5 1.2528
PSF9204 1.3 0.2624 28000 10.2400 < 0.5 -0.6931 < 5 1.6094 < 3.5 1.2528
PSF9205 2.3 0.8329 29000 10.2751 < 0.5 -0.6931 < 5 1.6094 < 3.5 1.2528

< Not Detected - value used is 1/2 Due to large DLs & large
reported detection limit number of NDs. a calculation

above background of the UCL was not performed
All concentrations are in ug/L. for thallium.

Fort Riley Total Metals Total Metals Total Metals Total Metals Total Metals
Groundwater Selenium Sodium Thallium Vanadium Zinc

FD -Frequency of Detection FD 16/ 16 FD 16/ 16 FD 2/ 16 FD 4/ 16 FD 8/ 16
# above Backg. 2 # above Backg. 16 # above Backg. 14 # above Backg. 3 # above Backg. 5

n= 16 16 4 16 16
s2y= 0.1090 0.2464 0.9486 0.3143 0.9626

By= 0.3301 0.4964 0.9739 0.5606 0.9811
ybar= 0.6515 10.6978 0.1487 1.7964 1.9793

H(0.95) = 1.882 2.068 13.05 2.181 2.744
95%UCL= 2.3782 65253.4063 NA 9.6718 23.4688

mean conc= 2.01875 50437.5 28.65 7.28125 13.5
min conc= 1.1 25000 0.5 3.5 3.5
max conc= 3.6 130000 50 27 98

Exposure value= 95% UCL 2.37815 95% UCL 65253.4 Cone. 2.9 95% UCL 9.67175 95% UCL 23.4687
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PESTICIDE STORAGE FACILITY
GROUND WATER SAMPLES

Gilbert's method for
lognormal distributions

Fort Riley - PSF Total Metals Total Metals Total Metals Total Metals
Groundwater Antimony Cobalt Copper Nickel

Sample ID Background = 22 Background = ____ 5 Background = ! Background = I9
Sarple In Sample In Sample In Samp In

PSF920219206 BL < 15.5 2.7408 < 5 1.6094 < 2.5 0.9163 < 9 2.1972
PSF9203 < 15.5 2.7408 < 5 1.6094 < 2.5 0.9163 < 9 2.1972
PSF9204 < 15.5 2.7408 < 5 1.6094 < 2.5 0.9163 < 9 2.1972
PSF9205 < 15.5 2.7408 < 5 1.6094 < 2.5 0.9163 < 9 2.1972

PSF9202/9206 FQ < 15.5 2.7408 < 5 1.6094 < 2.5 0.9163 < 9 2.1972
PSF9203 < 15.5 2.7408 < 5 1.6094 < 2.5 0.9163 < 9 2.1972
PSF9204 < 15.5 2.7408 < 5 1.6094 < 2.5 0.9163 24 * 3.1781

PSF9205 < 15.5 2.7408 < 5 1.6094 < 2.5 0.9163 < 9 2.1972
PSF9202V9206 SQ < 15.5 2.7408 < 5 1.6094 4 1.3863 22 * 3.0910

PSF9203 < 15.5 2.7408 < 5 1.6094 < 2.5 0.9163 13 2.5649
PSF9204 < 15.5 2.7408 < 5 1.6094 < 2.5 0.9163 < 9 2.1972
PSF9205 32 * 3.4657 9 * 2.1972 6 1.7918 17 2.8332

PSF9202/9206 TQ < 15.5 2.7408 < 5 1.6094 12 * 2.4849 < 9 2.1972
PSF9203 < 15.5 2.7408 < 5 1.6094 9 2.1972 < 9 2.1972
PSF9204 < 15.5 2.7408 < 5 1.6094 8 2.0794 < 9 2.1972

PSF9205 < 15.5 2.7408 < 5 1.6094 10 2.3026 < 9 2.1972
< Not Detected - value used is 1/2

reported detection limit
* above background

Inorganics are in mg/L.
Metals are in ug/L

Fort Riley Total Metals Total Metals Total Metals Total Metals
Groundwater Antimony Cobalt Copper Nickel

FD - Frequency of Detection FD 1 / 16 FD 1 / 16 FD 6 / 16 FD 4 / 16
# above Backg. I # above Backg. 1 # above Backg. I # above Backg. 2

fl= 16 16 16 16
s2y= 0.0328 0.02 16 0.3680 0.1189

sy= 0.1812 0.1469 0.6067 0.3448
ybar= 2.7861 1.6462 1.3378 2.3771

H(O.95)= 1.809 1.749 2.181 1.882
95%UCL= 17.9432 5.6032 6.4460 13.5187

mean conc= 16.5312 5.25 4.625 11.5
min conc= 15.5 5 2.5 9
max conc= 32 9 12 24

Exposure value= 95% UCL 17.94324 95% UCL 5.6031 95% UCL 6.44600 95% UCI, 13.5187
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PESTICIDE f 1AGE FACILITY
GROUND W, R SAMPLES

Gilbert's method for
logn orm al distributions

Fort Riley - PSF Wet Inorganics Wet Inorganics Wet Inorganics Wet Inorganics Wet Inorganics
Groundwater Inorganic Chloride Nitrate Sulfate Total Sulfide Bicarbonate

Sample ID Background = 147 _Backround 6.4 Background = 84.7 Background = < 0.5 Background = 249
Saip In _SamRple In Sam & In Smple InI Sample In

PSF9202/9206 BL 272 * 5.6058 33 * 3.4965 386 * 5.9558 < 0.5 -0.6931 466 * 6.1442
PSF9203 70.4 4.2542 11.6 * 2.4510 171 * 5.1417 < 0.5 -0.6931 421 * 6.0426
PSF9204 139 4.9345 < 0.1 - 2.3026 125 * 4.8283 52.5 * 3.9608 236 5.4638
PSF9205 56.7 4.0378 18.4 * 2.9124 119 * 4.7791 < 0.5 -0.6931 493 * 6.2005

PSF9202/9206 FQ 122 4.8040 20.3 * 3.0106 336 * 5.8171 < 0.5 -0.6931 < 0.5 -0.6931
PSF9203 55.3 4.0128 11.1 * 2.4069 197 * 5.2832 < 0.5 -0.6931 < 0.5 -0.6931
PSF9204 41.5 3.7257 13.8 * 2.6247 142 4.9558 < 0.5 -0.6931 < 0.5 -0.6931
PSF9205 48.6 3.8836 10.7 * 2.3702 108 4.6821 < 0.5 -0.6931 < 0.5 -0.6931

PSF92029206 SQ 262 * 5.5683 165 * 5.1059 326 * 5.7869 < 0.5 -0.6931 331 * 5.8021
PSF9203 76.5 4.3373 50.6 * 3.9240 188 * 5.2364 < 0.5 -0.6931 315 * 5.7526
PSF9204 40.1 3.6914 65.6 * 4.1836 131 * 4.8752 < 0.5 -0.6931 300 * 5.7038
PSF9205 47.7 3.8649 45.9 * 3.8265 109 * 4.6913 < 0.5 -0.6931 348 * 5.8522

PSF9202/9206 TQ 399 * 5.9890 25 * 3.2189 199 * 5.2933 < 0.5 -0.6931 416 * 6.0307
PSF9203 76.4 4.3360 15.5 * 2.7408 148 * 4.9972 < 0.5 -0.6931 376 * 5.9296
PSF9204 38.5 3.6507 12.2 * 2.5014 111 * 4.7095 < 0.5 -0.6931 293 * 5.6802
PSF9205 46.9 3.8480 10.6 * 2.3609 109 * 4.6913 < 0.5 -0.6931 327 * 5.7900

< Not Detected - value used is 1/2
reported detection limit

above background
Inorganics are in mg/L

Metals are in ug/L
Fort Riley Wet Inorganics Wet Inorganics Wet Inorganics Wet Inorganics Wet Inorganics

Groundwater Inorganic Chloride Nitrate Sulfate Total Sulfide Bicarbonate

FD - Frequency of Detection FD 16 / 16 FD 15 / 16 FD 16 / 16 FD 1 / 16 FD 12 / 16
# above Backg. 3 #above Backg. 15 # above Backg. 16 # above Backg. I # above Backg . !

16 16 16 16 16
s2 y= 0.5652 2.4720 0.1819 1.3537 8.6377
sy= 0.7518 1.5723 0.4265 1.1635 2.9390

ybar= 4.4090 2.8020 5.1078 -0.4023 4.2262
t1(O.95)= 2.443 3.612 1.968 3.163 6.57

95%UCL= 175.1779 245.7401 224.8549 3.4034 752139.73

mean conc= 112.037 31.8375 181.562 3.75 270.25
min conc= 38.5 0.1 108 0.5 0.5
max conc= 399 165 386 52.5 493

Exposure value= 95% UCL 175.17 Cone. 165 95% UCL 224.85 95% UCL 3.40.342 Cone. 493
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PESTICIDE STORAGE FACILITY - FT RILEY
SURFACE WATER SAMPLES
Gibert's method for lognormal distrIbutions

n- @COUNT(list)
s2y- @COUNT(ist)/(@COUNTOist)- 1)*@VAR(Ist)
Bly- @SQRT(@COUNT(ist)I(@COUNT(ist)- 1)*@VAR(list))
ybar- @AVG(lit)
H(0.9),- From Table A12
95%UCL- @EXP(ybar+ (0.5"s2y)+ ((sy*4)/@SQRT(N-1)))
First column is surface water sample data in mg/L
Second column s natural log -transformed data

Methylene Chloride Aluminum Arsenic Barium Cadmium Caldum Chromium

swol 0.0025 -5.99146 3.9 1.360976 0.004 -5.52146 0.25 -1.38629 0.002 -6.21460 110 4.700480 0.018 -4.01738

sW02 0.0025 -5.99146 6.7 1.902107 0.0041 -5.49676 0.28 -1.34707 0.0045. -5.40367 100 4.605170 0.024 -3,72970

swo 0.0025 -5.99148 8.9 2.186051 0.004 -5.5214e 0.25 -1.38629 0.002 -6,21460 100 4.805170 0.01 -4.80517

8Wo4 0.0025 -5.99148 12 2.484908 0.0044 -5.42615' 0.29 -1.23787 0.002' -6.21460 :::::.:.:110. 
14.700480. 0.013 -4.34280

8woe 0.03 -3.50655 0.3 -1.20397 0.002 -8.21480 0.18 -1.71479 0.002 -6.21460 79 4.369447 0.005 -5.29831

SWOT 0.03 -3.50655 0.31 -1.17118 0.002 -6.21480 0.14 -1.811 0.002 -8,21460: :70. 24 5 0 -5.2.281

mean- 0.0135 5.642 0.0033 0.224 0.0025 91.8 0.0114

n- 5 5 5 5 5 5 5

s2y- 1.852428 3.4e7081 0.162475 0.090948 0.131521 0.035611 0.445959

sy- 1.361039 1.862010 0.403082 . 0.301576 0. 362659 0.188710 0.67802

ybar- -4.99750 0.839581 -5.77471 -1.53043 -. 05242 4.505752 -4.65488

H(0.95) 6.001 8.25 2.651 2.402 2.651 2.198 3.62

95%UCL- 1.012589 28393.45 0.005746 0.325379 0.004062 113.4034 0.040391

Copper Iron Lead Magnesium' Manganese Potassium Sodium

FIWo 0.01 -4.60517 2.8 1.029619 0.001 -6.90775 20 2.995732 0.1 -2.30258 9.6 2.261763 45 3.80682

8W02 0.01 -4.60517 5.1 1.829240 0.005 -5.29831 22 3.091042 0.11 -2.20727 10 2.302585 49 3.891820

SW0 0.012 -4.42284 6.5 1.871802 0.0042 1-5.47287 22 3.091042 0.12 -2.12026 10 2.302585 47 3.850147

SW04 0.013 -4.34280 9.4 2.240709 0.005 :-5.29831 23 3.135494 0.19 -1.66073 11 2.397895 45 3.806662

sWoe 0.0064 -5.05145 0.41 -0.89159 0.001 -6.90775 '14 2.639057 0.11 -2.20727 7.3 1.987874 42 3.737669

SW07 0.008 -4.82831 0.41 -0.89159 0.001 -6.90775 12 2.484906 0.063 -2.76462 .2 1.824549 35 3.555348

mean- 0.00988 4.364 0.00324 18.6 0.1186 8.9 43.6
n- 5 5 5 :,5 5 5 5

s2y- 0.085234 2.408677 0.727044 0.092040 0.153938 0.059840 0.017428

sy, 0.291950 1.551991 . 0.852669 . 0.303381 * 0.392349* 0.244622 0.132017

ybar- -4.65011 0.791711 -5.97696 2.888308 -2.19203 2.163097 3.768329

H(0.95)- 2.402 7.12 4.062 2.402 2.651 2.198 2.035

95%UCL- 0.014166 1846.669 0.020616 27.07715 0.202907 11.72858 49.96745

Vanadium Zinc Inorganic Chloride Sulfate Bicarbonate (as CaCO3)

swo 0.015 -4.19970 0.027 -3.61191 71.3 4.266896 84.3 4.434381 310 5.736572

8W02 0.02 -3.91202 0.034 -3.38139 65.4 '4.180522 105 4.653960 248 5.513428

W0,3 0.02 -3.91202 0.045 -3,10109 65 4.174387 106 4.663439 234 5.455321

8W04 0.026 -3.64985 0.07 -2.65926 61.1 4.112511 105 4.653960 292 5.678753

swoe 0.0064 -5.05145 0.018 -4.01738 50 3.912023 81 4.394449 194 5.267858

SWO 0.007 -4.96184 0.013 -4.34280 37.6 13.127004 73.5 4.297285 172 5,147494

mean. 0.01588 0.036 55.82 94.1 228

n. 5 5 5 5 5

92y- 0.431672 0.484511 0.055828 0.030258 0.043249
sy- 0.657017 * 0.681550 * 0.235857 * 0.173949 0.207965

ybar- -4.29740 -3.50038 4.001289 4.532618 5.412171

H(0.9) 3.88 3.662 2.198 2.198 2.198

95%UCL- 0.058215 0.132627 72.84340 114.3105 287.8243



PESTICIDE STORAGE FACLITY - FT RILEY

SEDIMENT SAMPLES
Giber's method ft iognorma distibulions

r= @COUNTO"
s2y= @COUNTlist)/(@COUNToist)-1)*@VAR (ist)
$y. @S0RT(@COUNTlist)/(@COUNT(st) - 1)*@VAR (ist))

ybarl @AVG Ot)
H(0.95)- From Table A12
95%UCL= @EXP(ybw+ (05*22y) + ((sy*H)/@SQRT(N - 1)))

First column is sediment sample data In mg/kg

Second column is natural log-transformed data

4.4"-DDD 4.4- ODE 4,4'-DDT Dieidn alpha -Chlodane gamma -Chlordane Benzo[aanthlacene

8001A 0.00445 -5.41485 0.00445 -5.41485 0.011 -4.50986 0.00445 -5.41485 0.0094 -4.66704 0.014 -4.28869 0.33 -1.10866

80019 0.00455 -5.39262 0.00455 -5.39262 0.00455 -5.39262 0.00455 -5.39262 0.00225 -6.09682 0.00225 -6.09"82 0.07 -2.65926

so02A 0.0087 -4.74443 0.00425 -5.46083 0.00425 -5.46083 0.00425 -5.46083 0.0058 -5.14989 0.0078 -4.87980 0.13 -2.04022

s002 0.00405 -5.50903 0.00405 -5.50903 0.00405 -5.50903 0.00405 -5.50903 0.002 -8.21460 0.002 -6.21460 0.08 -2.81341

8004A 0.091 -2.3989 0.021 -3.86323 0.016 -4.13516 0.02 -3.91202 0.033 -3.41124 0.037 -3.2983 0.08 -2.81341

80048 0.013 -4.34280 0.0044 -5.42615 0.0044 -5.42615 0.0044 -5.42615 0.0022 -6.11929 0.0022 -6.11929 0.06 -2.81341

6005A 0.1 -2.30258 0.28 -1.27296 0.48 -0.73396 0.056 -2.88240 0.067 -2.70308 0.065 -2.73336 0.12 -2.12026

Goose 0.00395 -5,53403 0.046 -3.07911 0.037 -3.29683 0.00395 -5.53403 0.002 -6.21460 0.002 -6.2140 0.16 -1.83258

3006A 0.015 -4.19970 0.0046 -5.38169 0.0046 -5.38169 0.0046 -5.38169 0.0071 -4.94768 0.0085 -4.78768 0.07 -2.65928

S0068 0.031 -3.47376 0.0047 -5.36019 0.0047 -5.36019 0.0047 -5.36019 0.0096 -4.64599 0.012 -4.42284 0.07 -2.65926

8007A 0.024 -3.72970 0.011 -4.50986 0.017 -4.07454 0.0041 -5.49676 0.022 -3.81671 0.028 -3.57555 0.06 -2.81341

80078 0.0039 -5.54677 0.0039 -5.54677 0.0086 -4.75599 0.0039 -5.54677 0.0095 -4.65646 0.012 -4.42284 0.06 -2.81341

8009A 0.004 -5.52146 0.004 -5.52146 0.04 -3.21887 0.004 -5.52146 0.011 -4.50986 0.024 -3.72970 0.16 -1.83258

80000 0.0042 -5.47267 0.0042 -5.47287 0.017 -4.07454 0.0042 -5.47267 0.01 -4.60517 0.021 -3.86323 0.13 -2.04022

mean= 0.022271 0.02865 0.046653 0.009082 0.013775 0.016967 0.11

n= 14 14 14 14 14 14 14

s2y. 1.373464 1.585133 1.749748 0.605178 1.155635 1.351597 0.283132

sy. 1.17194* 1.259020 1.322780 0.777932 1.075004 1.162582 0.532101

ybar- -4.54152 -4.80081 -4.38073 -5.16511 -4.83988 -4.61469 -2.35852

H(0.95)= 3.165 3.163 3.163 2.443 2.744 3.163 2.068

95%UCL= 0.059246 0.054816 0.095804 0.013096 0.031938 0.053987 0.147818

Chysene Fluoranthene Phenanthreie Pytene bis-2(Ethylhexyl)phthalate

SOOIA 0.33 -1.10866 0.44 -0.82098 0.44 -0.82098 0.88 -0.12783 1.1 0.095310

SO0DB 0.07 -2.65926 0.09 -2.40794 0.09 -2.40794 0.07 -2.65926 0.225 -1.49165

SD02A 0.17 -1.77195 0.17 -1.77195 0.085 -2.46510 0.34 -1.07880 0.64 -0.44628

8002 0.08 -2.81341 0.08 -2.52572 0.08 -2.52572 0.12 -2.12026 0.2 -1.60943

SD04A 0.12 -2.12026 0.21 -1.56064 0.08 -2.52572 0.25 -1.38629 0.45 -0.79850

80048 0.06 -2.81341 0.08 -2.52572 0.08 -2.52572 0.06 -2.81341 0.57 -0.58211

800SA 0.18 -1.83258 0.25 -1.38629 0.08 -2.52572 .0.29 -1.23787 0.205 -1.58474

80058 0.16 -1.83258 0.27 -1.30933 0.2 -1.60943 0.31 -1.17118 0.195 -1.63475

8006A 0.07 -2.65926 0.09 -2.40794 0.09 -2.40794 0.07 -2.65926 0.23 -1.46987

aDOeS 0.07 -2.65926 0.19 -1.66073 0.095 -2.35387 0.14 -1.96611 0.235 -1.44816

5007A 0.12 -2.12026 0.08 -2.52572 0.08 -2.52572 0.16 -1.83258 0.205 -1.58474

$0070 0.12 -2.12026 0.08 -2.52572 0.08 -2.52572 0.12 -2.12026 0.47 -0.75502

8009A 0.24 -1.42711 0.36 -1.02165 0.36 -1.02165 0.44 -0.82098 0.2 -1.60943

soos1 0.13 -2.04022 0.29 -1.23787 0.21 -1.58064 0.38 -0.96758 0.21 -1.56064

mean- 0.134285 0.191428 0.146428 0.259285 0.366785

n- 14 14 14 14 14

s2y, 0.278714 0.399889 0.368740 0.633061 0.321041

sy" 0.527933 * 0.632368 * 0.607239 0.795651 * 0.566604

ybar, -2.14132 -1.83487 -2.12871 -1.84012 -1.17570

H(0.95)- 2.068 2.181 2.181 2.443 2.181

98%UCL- 0.182838 0.285814 0.208589 0.456354 0.510458



Carbon Dhpmuide Toluene Methylene Chloride Arenic Selenium Barium Cadmnum

SDOIA 0.00165 -6.40697 0.006 -5.11599 0.049 -3.01593 2 0.788457 I .1 -1.60943 I 4.477330 2.11 0.741937

80018 0.0019 -8.26590 0.0087 -4.74443 0.047 -3.05760 1.4 0.336472 -2.30258 4.304065 0.4 -0.91629

8002A 0.0018 -6.319N 0.0098 -4.e2537 0.055 -2.90042 1.5 0.405465 0.1 -2.30258 110 4.700480 1.3 0.262364

5O02B 0.00185 -6.29256 0.0071 -4.94766 0.066 -2.71810 0.8 -0.22314 0.1 -2.30258 55 4.007333 0.35 -1.04982

S004A 0.00175 -6.34813 0.013 -4.34280 0.038 -3.27016 0.9 -0.10536 0.1 -2.30258 110 4.700480 1.2 0.182321

8048 0.0069 -4.97623 0.012 -4.42234 0.077 -2.56394 2.7 0.993251 0.1 -2.30258 150 5.010635 0.45 -0.79850

SOOSA 0.0018 -6.31996 0.013 -4.34280 0.082 -2.50103 3.4 1.223775 0.1 -2.30258 93 4.532599 0.4 -0.91629

O0se 0.00185 -6.29258 0.0074 -4.90627 0.086 -2.45340 3.8 1.335001 0.1 -2.30258 74 4.304065 0.35 -1.04982

SO0GA 0.00185 -6.29256 0.0031 -5.77635 0.012 -4.42284 1.7 0.530628 0.3 -1.20397 44 3.784189 1.3 0.262364

80068 0.0021 -6.16581 0.00355 -5.64080 0.03 -3.50655 1.8 0.587786 0.1 -2.30258 110 4.700480 0.4 -0.91629

6007A 0.00185 -8.29256 0.0031 -5.77635 0.027 -3.61191 1.4 0.336472 0.1 -2.30258 76 4.330733 0.4 -0.91629

80078 0.00185 -6.29258 0.0031 -5.7735 0.021 -3.86323 1.4 0.336472 0.1 -2.30258 52 3.951243 0.35 -1.04982

DO09A 0.0018 -6.31996 0.003 -5.80914 0.021 -3.86323 2.6 0.955511 0.2 -1.60943 97 4.574710 1.9 0.641853

8009e 0.0019 -6.26590 0.0032 -5.74460 0.023 -3.77226 2.5 0.916290 0.3 -1.20397 130 4.887534 3.3 1.193922

mean- 0.002203 0.006880 0.045285 2.041666 0.141666 91.75 0.975

n- 14 14 14 12 12 12 12

s2y= 0.127544 0.352137 0.368208 0.242407 0.199833 0.147493 0.639373

sy- 0.357133 0.593411 * 0.605152 0.492349 0.447026 0.384049 0.799808

ybar= -6.20369 -5.14084 -3.25147 0,607679 -2.06172 4.455373 -0.34618

H(0.95)= 1.968 2.181 2.181 2.141 2.026 2.026 2.57

95%UCL= 0.002618 0.009993 0.067050 2.848271 0.184753 117.1812 1.809629

Chromium Lead Silver Mercury 1.2-Dichloropropane 1,1.2,2-Tetr,-hloroeutane

SOdIA F1 1 2.584949 [ 1 4.094344 F- -3-] -1.04982 [----.01 -2.99573 0.00185 -6.40697 0.0028 -5.87813
008Lj 2.028148 10 2.302585 0.4 -0.91629 1 -2.99573 0.0019 -6.26590 0.00315 -5.76035

S002A 19 2.944438 130 4.867534 0.35 -1.04982 0.05 -2.99573 0.084 -2.47693 0.039 -3.24419

S0028 4.2 1.435084 24 3.178053 0.35 -1.04982 0.05 -2.99573 0.00185 -6.29256 0.0031 -5.77635

o004A 25 3.218875 210 5.347107 0.8 -0.22314 0.1 -2.30258 0.00175 -6.34813 0.0029 -5.84304

50048 14 2.639057 64 4.158883 0.45 -0.79850 0.05 -2.99573 0.002 -6.21460 0.0033 -5.71383

SOOSA 10 2.302585 72 4.276666 0.4 -0.91629 0.05 -2.99573 0.0018 -6.31996 0.00305 -5.79261

sDo58 8 2.079441 56 4.025351 0.35 -1.04982 0.05 -2.99573 0.00185 -6.29256 0.0031 -5.77635

sooA 7.7 2.041220 66 4.189654 0.35 -1.04982 0.4 -0.91629 0.00185 -6.29256 0.0031 -5.77635

80068 8.4 2.128231 61 4.110873 0.4 -0.91629 0.2 -1.60943 0.0021 -6.16581 0.00355 -5.64080

Soo7A 9.4 2.240709 24 3.178053 0.4 -0.91629 0.1 -2.30258 0.00185 -6.2925 0.0031 -5.77635

8o78 6.1 1.808288 15 2.708050 0.35 -1.04982 0.05 -2.99573 .0.00185 -6.29256 0.0031 -5.77635

SOOA 14 2.639057 88 4.477336 0.35 -1.04982 0.05 -2.99573 0.0018 -6.31996 0.003 -5.80914

DO98 17 2.833213 140 4.941642 0.35 -1.04982 0.4 -0.91629 0.0019 -8.26590 0.0032 -5.74460

mean- 11.9 79.16666 0.408333 0.129166 0.008716 0.006125

n= 12 12 12 12 12 12

s2y= 0.260939 0.606857 0.056169 0.684281 1.208641 0.532487

sy= 0.510822 0.779010 0.237000 0.827213 1.099382 0.729717

ybar= 2.359183 4.121600 -0.92660 -2.41810 -5.96451 -5.55583

H(0.95)= 2.141 2.57 1.843 2.57 2.915 2.414

95%UCL= 16.76691 152.7301 0.464485 0.238121 0.012351 0.008578



APPENDIX Nb

COWHERD CALCULATION, WINDROSE DIAGRAM

Pesticide Storage Facility
Fort Riley, Kansas
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APPENDIX Nc

EXPOSURES INTERVIEWS

Pesticide Storage Facility
Fort Riley, Kansas



EXPOSURE ASSESSMENT - INTERVIEW SHEET

PESTICIDE STORAGE FACILITY
Fort Riley, Kansas

AM

Interviewer. JC Date/time: May, 1993 PM

Name: 
Circle one: a Military

Phone: (913) 239-8180 Left message - will call back
Unable to reach

Position (tUe): Mobile Equipment Operator, General Foreman

Brief description of DEH-related Equipment maintenance

work duties:
(if not readily apparent from tie)

Years employed by DEH: _ By Ft Riley:

(dates) I to / (dates) to

Time spent in DEH yard daily: see add. information Work day = 8 hrs? (circle one) Yes ( )
if no, 0.25 hrs

Days per week (or year) spent in DEH yard: 3 visits/week

Are these work exposure patterns consistent? (circle one) Yes ( )

If no, how do they vary seanall onthly, with work assignment? 15 min during summer not in fall or winter

(Please include exposur variaes associated with additional work duties on the bottom of this sheet).

Are work duties performed inside or outside (a building)? (circle one) Inside

Do work duties require contact with environmental media? (circle one) Yes ( )
For instance, exposure to: surface water, sediment, surface soil [< 1 ft in depth], or subsurface soil [> 1 ft in depth]?

(circle one or more of the above if it applies; if needed, record details on back of sheet)

ADDITIONAL INFORMATION:

DEH workers have been told to avoid the PSF area; they can enter only to retrieve supplies. Buildin 348 (PS

used for storae of road striins and int materials, tr construction materials, and esticides. A erson enters

the road striiin and pt storage area every other day for 15 min in the summer (almost never in the fall and winte

The time cards for the warehouse are not maintained.



EXPOSURE ASSESSMENT - INTERVIEW SHEET
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

AM

Interviewer. JC Date/time: May, 1993 PM

Name: .. _Circle one: a Military

Phone: (913) 239-3889 Left message - will call back
Unable to reach

Position (tie): Materials Coordinator, Holdings Area

Brief description of DEH-related Gathers materials for work orders; oversees middle part of
work duties:
(if not readily apparent from tUe) building 348 (PSF)*, DEH buildings 347 and 375, and one building

outside the DEH yard

Years employed by DEH: 8 By Ft. Riley: 9
(dates) 1985 to present (dates) 1984 to present

Time spent in DEH yard daily. 15-25 visits Work day = 8 hrs? (circle one) Yes No
(no routine activity at site) if no, 0.25-0.5 hrs

(total, 3.75-6.25 hrs/day)
Days per week (or year) spent in DEH yard: 250/yr

Are these work exposure patterns consistent? (circle one) Yes (3
If no, how do they vary (seasonally, monthly, with work assignment?)
(Please include exposure variables associated with additional work duties on the bottom of this sheet)

Are work duties performed inside or outside (a building)? (circle one) Inside Outside

Do work duties require contact with environmental media? (circle one) (Y No

For instance, exposure to: surface water, sediment, surac s < 1 ft in depth], or subsurface soil [> 1 ft in depth]?

(circle one or more of the above if it applies; if needed, recor details on back of sheet)

ADDITIONAL INFORMATION:



EXPOSURE ASSESSMENT - INTERVIEW SHEET

PESTICIDE STORAGE FACILITY
Fort Riley, Kansas

AM

Interviewer. JC Date/time: Mapy, 1993 PM

Name: 
Circle one: i Military

Phone: (913) 239-8216 Left-message - will call back
Unable to reach

Position (title): Supervisor, Supply Section

Bdef description of DEH-related Responsible for storage of supplies in DEH area including warehouse

work duties:
(if not readily apparent from title) and lumber yard

Years employed by DEH: 0.5 By Ft. Riley: 9

(dates) 10/92 to present (dates) 1984 to present

Time spent in DEH yard daily: 0 Work day = 8 hrs? (circle one) if no,_ hrs No

Days per week (or year) spent in DEH yard: 2 visits/yr (for 1-1.5 hrs)

Are these work exposure patterns consistent? (circle one) No

If no, how do they vary (seasonally, monthly, with work assignment?) visits are only as needed

(Please include exposure variables associated with additional work duties on the bottom of this sheet) -..

Are work duties performed inside or outside (a building)? (circle one) Inside Outside

Do work dutes require contact with environmental media? (circle one) (S) No

For instance, exposure to: surface water, sediment soil < 1 ft in depth], or subsurface soil [> 1 ft in depth]?

(circle one or more of the above if it applies; if needed, record details on back of sheet)

ADDITIONAL INFORMATION:



EXPOSURE ASSESSMENT - INTERVIEW SHEET
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

AM

Intervewer. JC Date/time: May, 1993 PM

Name: Circle one: i Military

Phone: (913) 239-3271 Left message - will call back
Unable to reach

Position (title): Grounds Foreman (mowing)

Brief description of DEH-related Makes mowing assignments (fills out time cards which are not saved)

work duties:
(if not readily apparent from title) Mower 1969-1972; Tractor leader 1972-1980

Years employed by DEH: 24 By Ft Riley: same

(dates) 1969 to present (dates) / to

Time spent in DEH yard daily: Work day = 8 hrs? (circle one) Yes
if no, 1 hr

Days per week (or year) spent in DEH yard: 2/yr (per mowing event)

Are these work exposure patterns consistent? (circle one) (3 No

If no, how do they vary (seasonally, monthly, with work assignment?)

(Please include exposure variables associated with additional work duties on the bottom of this sheet)

Are work duties performed inside or outside (a building)? (circle one) Inside

Do work duties require contact with environmental media? (circle one) (3 No

For instance, exposure to: surface water, sediment oi < 1 ft in depth], or subsurface soil [> 1 ft in depth]?

(circle one or more of the above if it applies; if needed, record details on back of sheet)

ADDITIONAL INFORMATION:

Mowing outside the east fence at PSF occurs no more than two times a year (usually only once a year). One hour per

mowing event is required. It is always done on a tractor mounted with a mowing platform over an area of 1320' by 10'

A1/4 acre). The mowing is not preformed by the same person and no weed eating is done along the fence.

The purpose of the mowing is to provide a line of site (security) for DEH yard.



EXPOSURE ASSESSMENT - INTERVIEW SHEET
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Interviewer COK Date/time: 7 May, 1993 2:11 PM

Name: 
Circle one: Military

Phone: (913) 238-8761 Left message - will call back
Unable to reach

Position (title): Heavy Equipment Operator - - Roads Foreman

Brief description of DEH-related Uses heavy equipment, loaded gravel, road building, maintained

work duties:
(if not readily apparent from title) ranges, and removed snow and ice

Years employed by DEH: 13 By Ft. Riley:

(dates) 9/77 11/90 (dates) to

Time spent in DEH yard daily:. 0.5 hr Work day = 8 hrs? (circle one) nof __,_hrs No

Days per week (or year) spent in DEH yard: 250/yr

Are these work exposure patterns consistent? (circle one) ( No

If no, how do they vary (seasonally, monthly, with.work-assignment?)
(Please include exposure variables associated with additional work duties on the bottom of this sheet)

Are work duties performed inside or outside (a building)? (circle one) Inside

Do work duties require contact with environmental media? (circle one) ( ) No

For instance, exposure to: surface water, sediment, surface soil [< 1 ft in depth], or subsurface soil [> 1 ft in depth]?

(circle one or more of the above if it applies; if needed, record details on back of sheet)

ADDITIONAL INFORMATION:

Did 1/2 a da work (4 hrs) in a culvert when it washed out last spring



EXPOSURE ASSESSMENT - INTERVIEW SHEET
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Interviewer: COK Date/time: 7 May, 1993 2:25 PM

Name: Circle one: i Military

Phone: (913) 239-2508 _ Left message - will call back
Unable to reach

Position (title): Cheif, Engineering Plans and Services (Engineering Design 10-12 yrs)

Brief description of DEH-related Deputy DEH 1 yr / Contracting 2 yrs
work duties:
(if not readily apparent from title) Supervised carpenters, painters, and welders

Years employed by DEH: 10-12 By Ft. Riley:

(dates) 1962 to 1990 (dates) to
('85-'88 in Germany)

Time spent in DEH yard daily: Work day = 8 hrs? (circle one) oP hrs No
if nohr

Days per week (or year) spent in DEH yard: 250/yr

Are these work exposure pattems consistent? (circle one) No

If no, how do they vary (seasonally, monthly, with work assignment?)
(Please include exposure variables associated with additional work duties on the bottom of this sheet)

Are work duties performed inside or outside (a building)? (circle one) 1tsjde (2 hrstwk)

Do work duties require contact with environmental media? (circle one) Yes No

For instance, exposure to: surface water, sediment, surface soil [< 1 ft in depth], or subsurface soil [> 1 ft in depth]?

(circle one or more of the above if it applies; if needed, record details on back of sheet)

ADDITIONAL INFORMATION:



EXPOSURE ASSESSMENT - INTERVIEW SHEET

PESTICIDE STORAGE FACILITY
Fort Riley, Kansas

AM

Interviewer. LMB Date/time: May, 1993 PM

Name: -. _• Circle one: Civilian Military

Phone: ) Left message - will call back
Unable to reach

Position (title): Former pesticide worker

Brief description of DEH-related Denies working there

work duties:
(if not readily apparent from ttle)

Years employed by DEH: By Ft Riley:

(dates) I to I (dates) to

Time spent in DEH yard daily: Work day = 8 hrs? (circle one) Yes No
if no, hrs

Days per week (or year) spent in DEH yard:

Are these work exposure patterns consistent? (circle one) Yes No

If no, how do they vary (seasonally, monthly, with work assignment?)

(Please include exposure variables associated with additional work duties on the bottom of this sheet)

Are work duties performed inside or outside (6bulding)? (circle one) Inside Outside

Do work duties require contact with environmental media? (circle one) Yes No

For instance, exposure to: surface water, sediment surface soil [< 1 ft in depth], or subsurface soil [> 1 ft in depth]?

(circle one or more of the above if it applies; if needed, record details on back of sheet)

ADDITIONAL INFORMATION:



EXPOSURE ASSESSMENT - INTERVIEW SHEET
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

AM

Interviewer. COK Date/time: 7 May, 1993 PM

Name: .. ... Circle one: Military

Phone: (913) 537-0957 Left message - will call back
Unable to reach

Position (title): Buildings And Structures Chief

Brief description of DEH-related Supervised buildings and structure activities. The cabinet makers

work duties: -

(if not readily apparent from title) spend 90-95% of time outside of shop; carpenters and

foremen spend 50% of time outside shop.

Years employed by DEH: By Ft. Riley: 35

(dates) / to I (dates) 1949 to 1984

Time spent in DEH yard daily-. _ Work day = 8 hrs? (circle one) n, s Noif no, hrs

Days per week (or year) spent in DEH yard: 250/yr

Are these work exposure patterns consistent? (circle one) Yes No

If no, how do they vary (seasonally, monthly, with work assignment?)
(Please include exposure variables associated with additional work duties on the bottom of this sheet)

Are work duties performed inside or outside.(a building)? (circle one) Ins

Do work duties require contact with environmental media? (circle one) Yes No

For instance, exposure to: surface water, sediment surface soil [< 1 ft in depth), or subsurface soil [> 1 ft in depth)?

(circle one or more of the above if it applies; if needed, record details on back of sheet)

ADDITIONAL INFORMATION:



EXPOSURE ASSESSMENT - INTERVIEW SHEET
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

AM

Interviewer: LMB Date/time: 10 May, 1993 PM

Nam: Circle one: G an Military

Phone: (913) 239-2644 Left message - will call back
-Unable to reach

Position (title):

Brief description of DEH-related Spray pesticide applicator (works under Ralph Morton)

work duties:
(if not readily apparent from title)

Years employed by DEH: 2 By Ft Riley: 4

(dates) / to I (dates) '84-'87 to '87-'88
(range control) (reservoir)

Time spent in DEH yard daily: 1-3 visits Work day = 8 hrs? (circle one) Yes No

(<15 min/visit) 
if no, hrs

Days per week (or year) spent in DEH yard:

Are these work exposure pattems consistent? (circle one) Yes (
If no, how do they var (seanall monthly, with work assignment?) 1 visit/month in winter -

(Please include exposur vani associated with additional work duties on the bottom of this shee

Are work duties performed inside or outside (a building)? (circle one) Inside

Do work duties require contact with environmental media? (circle one) Yes CD

For instance, exposure to: surface water, sediment, surface soil [< 1 ft in depth], or subsurface soil [> 1 ft in depth]?

(circle one or more of the above if it applies; if needed, record details on back of sheet)

ADDITIONAL INFORMATION:

works in the feilds and loads chemicals in a truck which holds 400 gallons. He is on-site 2-3
times a day for 15- 30 mai total.



EXPOSURE ASSESSMENT - INTERVIEW SHEET

PESTICIDE STORAGE FACILITY
Fort Riley, Kansas

Interviewer. LMB Date/time: 10 May, 1993 9:40 AM

Name: Circle one: Military

(Mr. Depew was mentioned as another paint leader) oMi

Phone: (913) 239-2773 Left message - will call back
Unable to reach

Position (title): Paint Leader

Brief description of DEH-related Paint leader for road sections (90% of time spent placing signs

work duties:
(if not readily apparent from title) around Fort, not in DEH yard)

Mr. Depew is in DEH yard 8 hrs./day (on vacation)

Years employed by DEH: By Ft Riley:

(dates) I to (dates) to

Time spent in DEH yard daily: 8 hrs Work day = 8 hrs? (circle one) Yes No
if no, hrs

Days per week (or year) spent in DEH yard: 250/yr (see above)

Are these work exposure patterns consistent? (circle one) (Q ) No

If no, how do they vary (seasonally, monthly, with work assignment?)

(Please include exposure variables associated with additional work duties on the bottom of this sheet)

Are work duties performed inside or outside (a building)? (circle one) (i5 ) Outside

Do work duties require contact with environmental media? (circle one) Yes (& )

For instance, exposure to: surface water, sediment, surface soil [< 1 ft in depth], or subsurface soil [> 1 ft in depth]?

(circle one or more of the above if it applies; if needed, record details on back of sheet)

ADDITIONAL INFORMATION:

Two G.ls help each man do his work (rotate new men eve 90 da



EXPOSURE ASSESSMENT - INTERVIEW SHEET

PESTICIDE STORAGE FACILITY
Fort Riley, Kansas

Interviewer: LMB Date/time: 10 May, 1993 10 AM

Name: 
Circle one: Military

Phone: (913) 482-3269 Left message - will call back
PUnable to reach 5/10 10am, 2:20pm EST

5/11 10:45am EST

Position (title): Heat Shop Foreman (retired)

Brief description of DEH-related

work duties:
(if not readily apparent from title)

Years employed by DEH: _ By Ft. Riley:

(dates) I to I (dates) to

Time spent in DEH yard daily: Work day = 8 hrs? (circle one) Yes No
if no, hrs

Days per week (or year) spent in DEH yard:

Are these work exposure patterns consistent? (circle one) Yes No

If no, how do they vary (seasonally, monthly, with work assignment?)

(Please include exposure variables associated with additional work duties on the bottom of this sheet)

Are work duties performed inside or outside (a building)? (circle one) Inside Outside

Do work duties require contact with environmental media? (circle one) Yes No

For instance, exposure to: surface water, sediment, surface soil [< 1 ft in depth], or subsurface soil [> 1 ft in depth]?

(circle one or more of the above if it applies; if needed, record details on back of sheet)

ADDITIONAL INFORMATION:



EXPOSURE ASSESSMENT - INTERVIEW SHEET
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Interviewer. LMB Date/time: 10 May, 1993 10 AM

Name: ._. Circle one: ( ia Military

Phone: (913) 539-7008 Left message - will call back
/Unable to reach 5/10 1 0am, 2:30pm

Position (title): Airconditioning (A/C) Worker

Brief description of DEH-related NC Worker (retired); last few years Lead Foreman

work duties:
(if not readily apparent from title)

Years employed by DEH: _ By Ft. Riley: 29

(dates) / to (dates) 1956 to 1985

Time spent in DEH yard daily: as a worker in and
out all day; as forman in shop bldg. 6-8 hrs/day Work day = 8 hrs? (circle one) Yes No

if no, __hrs

Days per week (or year) spent in DEH yard:

Are these work exposure patterns consistent? (circle one) Yes N

If no, how do they vary (seasonally, monthly, with work assignment?) -

(Please include exposure variables associated with additional work duties on the bottom of this sheet) .

Are work duties performed inside or outside (a building)? (circle one) Inside Outside

Do work duties require contact with environmental media? (circle one) Yes No

For instance, exposure to: surface water, sediment, surface soil [< 1 ft in depth], or subsurface soil [> 1 ft in depth]?

(circle one or more of the above if it applies; if needed, record details on back of sheet)

ADDITIONAL INFORMATION:



EXPOSURE ASSESSMENT - INTERVIEW SHEET

PESTICIDE STORAGE FACILITY
Fort Riley. Kansas

Interviewer: LMB Date/time: 10 May, 1993 10 AM

Name: ._Circle 
one: G a Military

Phone: (913) 537-0983 ,/Left message - will call back
Unable to reach

Position (tie): Exterior Plumber (retired)

Brief description of DEH-related Plumbing

work duties:
(if not readily apparent from title)

Years employed by DEH: 30 By Ft Riley:

(dates) _ to (dates) to

Time spent in DEH yard daily: 0.5 hrs (at most) Work day = 8 hrs? (circle one) (No
(Emergency equipment stored in yard) if no hrs

Days per week (or year) spent in DEH yard: 0.5 hrs (once a week)

Are these work exposure patterns consistent? (circle one) (3 No

If no, how do they vary (seasonally, monthly, with work assignment?)

(Please include exposure variables associated with additional work duties on the bottom of this sheet)

Are work duties performed inside or outside (a building)? (circle one) Inside Outside (2 hrs/wk)

Do work duties require contact with environmental media? (circle one) (S No

For instance, exposure to: surface water, sedimentface s[< 1 ft in depth], os uaoi> 1 ft in depth]?

(circle one or more of the above if it applies; if needed, record details on back of sheet)

ADDITIONAL INFORMATION:



EXPOSURE ASSESSMENT - INTERVIEW SHEET
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Interviewer. LMB Date/time: 11 May, 1993 10:55 AM

Name: Circle one: Civilian

Phone: (913) 239-8305 Left message - will call back
4 Unable to reach 5/10 9:50 am, 2:20 pm EST

Position (title): Troop Construction -- Supervisor

Brief description of DEH-related
work duties:
(if not readily apparent from title)

Years employed by DEH: By Ft. Riley: 1

(dates) 2 / 93 to present (dates) 2 / 92 to 2 /93

Time spent in DEH yard daily: Work day = 8 hrs? (circle one) Yes No
if no, hrs

Days per week (or year) spent in DEH yard:

Are these work exposure patterns consistent? (circle one) Yes ()

If no, how do they vary (seasonally, monthly, with work assignment?)
(Please include exposure variables associated with additional work duties on the bottom of this sheet)

Are work duties performed inside or outside (a building)? (circle one)

Do work duties require contact with environmental media? (circle one) Yes No

For instance, exposure to: surface water, sediment, surface soil [< 1 ft in depth], or subsurface soil [> 1 ft in depth]?

(circle one or more of the above if it applies; if needed, record details on back of sheet)

ADDITIONAL INFORMATION:

uses the PSF building to store large items which are not needed on a daily basis.

He does not enter the building feguently.



EXPOSURE ASSESSMENT - INTERVIEW SHEET
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Interviewer. COK Date/time: 7 May, 1993 11:15 AM

Name: Circle one: Civilian Military

Phone: (913) 239-2644 Left message - will call back
Unable to reach

Position (title): Senior Pest Controller

Brief description of DEH-related Supervisor, Officer for entomology contract; Weed control

work duties:
(if not readily apparent from title)

Years employed by DEH: By Ft Riley:

(dates) I to / (dates) / to

Time spent in DEH yard daily: see add. information Work day = 8 hrs? (circle one) Yes No
if no, hrs

Days per week (or year) spent in DEH yard:

Are these work exposure pattems consistent? (circle one) Yes No

If no, how do they vary (seasonally, monthly, with work assignment?)
(Please include exposure variables associated with additional work duties on the bottom of this sheet)

Are work duties performed inside or outside (a building)? (circle one) Inside Outside

Do work duties require contact with environmental media? (circle one) Yes No

For instance, exposure to: surface water, sediment, surface soil [< 1 ft in depth], or subsurface soil [> 1 ft in depth]?

(circle one or more of the above if it applies; if needed, record details on back of sheet)

ADDITIONAL INFORMATION:

checks the building once a week for 10 min only from April to October or November (spring and Fall) to

Inspect supply conditions. He also checks once a month or every two weeks to see if the heating and ventillation

system is working.



Additional Interviews 
For PSF RME Development

- DEH, Engineering Plans 
& Services, Job Order

contracting Branch Dc, 1b

How long have you been 
with DEH and in what 

capacity?

Been in DEH since 1974. 
Started out in the electric 

shop -

worked there for 6 years. 
In 1980, I became an 

estimator and

served in that position 
until 1990. Moved to JOC branch 

(current

position) in 1990. Current job description 
includes ordering

officer and project 
manager.

What is your responsibility 
for the new PSF construction?

I am the JOC manager 
of the project. Am responsible for proper

contract development, 
and ensuring contract 

is fulfilled

according to its terms.

What is the expected 
project duration, start 

to finish, after the

contract is awarded? 
That depends, but after 

notice to proceed

it shouldn't take very 
long,_ maybe 90 to 120 

days?

Can you show me how you 
determined that? Yes. (See the duration

estimation worksheet 
he completed.) After the worksheet

determined 130 days, 
he said the contract 

would be written for

120 days.

Of that 120 days, how 
much of it will require 

workers on site

doing construction activities? 
Well the building still 

has to be

ordered, but they could 
be putting in the slab 

and utilities,

etc., so I would say anywhere 
from 80 - 90 days. To be

conservative I'd say 
90 days.

/ -
. P.E. (Civil Eng.) - DEH, Engineering Plans

& Services, Design Branch D 4 4Vcq3f,

How long have you been 
with DEH and in what 

capacity? Been in

current position in DEH 
(EP&S, Design Branch) 

for 9 yrs.

Responsible for many designs 
and other engineer work 

done in-

house at Fort Riley. 
Prior to working for DEH, 

I had 20 years of

experience working as 
a civil engineer for 

other firms.

What is your role in 
the past and ongoing 

demolition projects at

Fort Riley? Am the engineer responsible 
for overseeing the

planning and execution 
of the demoltion projects 

that have

occured and that are 
planned at both Camp 

Funston and Camp

Forsythe on Fort Riley.

Based on your experience 
and your knowledge of 

the size and

construction of building 
348, what is the maximum 

amount of time

needed to demolish and 
remove the building? 

I'd say 2 weeks (10

working days)



With what size crew? 
6-8 workerS, (Foreman, bucket-loader 

and

dozer operators, truck drivers, 
etc.)

-
- DEH, Maintenance Division, Structures

Branch, Exterior Utilities Section. CAIRq3n

How long have you been with 
DEH and in what capacity? 

Been in

DEH for 16 years. Started out as a high voltage 
electrician,

then became high voltage foreman. 
Have been the exterior utility

foreman for the past 2-1/2 
years, responsible for the 

maintenance

of all gas, water, and electrical 
lines at Fort Riley.

What does your job entail? 
Manage the exterior utility 

crews and

oversee their workload and 
daily duties. I could get you a job

description, but it is outdated.

Are you familiar with the 
size and location. of the 

contaminated

area east of the PSF? Yes, very.

How many lines are in the 
ground in that area? Two, a water and

gas line, both of which 
we've done work on in the 

last year or

SO.

How long would it take to 
completely replace the lines 

where they

are right now? It would probably take a 
crew of four 2 days.

What is the expected life 
of new gas/water lines? 

That's hard to

say - it really depends on a lot 
of things like the soil,

pressure in the lines -
stuff like that.

What would be a reasonable 
life expectancy for these 

lines?

Probably 20 - 30 years.

In that time frame how many 
breaks/leaks would you expect? 

That

depends too, but I would 
say no more than 1 or 2.

If you had two breaks in the same line in the same year would you

replace the line? Again, that depends, but 
I would say we

probably would depending 
on the type and location 

of the breaks.

What is the average time to repair a break or leak that 
is

reported? On average, it takes two 
guys a few hours to make 

a

repair (fix a leak).

How much time do your exterior 
utility workers spend working

outside in the DEH yard? 
None they travel all over post to do

their work.

What about the time it takes to fix/clean their 
equipment, get

their vehicles, etc.? Maybe 1 hour a day, but 
no more.
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From what you've seen occuring 
in the DEH yard, what section 

or

worker spends the most time 
working outdoors in the DEH 

yard?

larehouse guys are always 
out going to and from their 

supplies,

and Gene Traxel's guys that 
work on the rock pile are 

out a lot.

The lumber yard guys are out 
a lot too, but most of their 

stuff

is indoors.

What about Richard Striggow? 
Oh yeah, I forgot about him, 

he

spends most of his time down 
in the yard. He's got about three

buildings with stuff in. 
I would say he's down there 

the most.

Do you have any documents 
that contain standard planning 

factors

for utility placementI repair 
times, or projected design 

life? I

don't think so, but I'll look. 
(Came out with a catalog with

none of the information).

Who else in exterior utilities 
knows a lot about utility 

lines

and the_ placement, repairs, 
and estimated life expectancy?

Well Rod Erickson is one of 
my plumbers whog around here

somewhere close, and he's 
had probably 20 years or so 

of

experience.

t - -- - DEH, Maintenance Division, Structures 
Branch,

Exterior Utilities Section

How long have you been with 
DER and in what capacity? 

Been in

DEH 9-1/2 yrs working as an 
exterior plumber. Before that I

worked for the City of Heryington 
as an exterior plumber as 

well.

How long would it take to 
completely replace the utility 

lines in

the vicinity of the contaminated 
area near Bldg 348? Probably a

couple of days for 2 or 3 guys.

How long does a typical utility 
line break/leak take to repair?

About a half a day, depending 
on the problem.

What is the length of time 
you would reasonably expect 

a gas or

water line to last before needing 
replace~? That depends on a

lot of things. Tough to say.

Considering everything, what 
is your estimate? 30 years, maybe

more, maybe less.

And how many breaks/leaks 
would you expect in that time 

frame? I

wouldn't expect any, but 
you never know. Maybe a couple at most.

- DEH, Maintenance Division, 
Engineering

Support Section, Ma-terial 
Coordinator, Holding Area.

How long have you worked 
in DEB and in what capacity? 

See Law

3



interview.

In a previous interview by Law Environmental, 
you stated you

visit the DEH yard 15 - 25 times per day for about 15 minutes

each time, can you explain that 
in more detail? Well, that is

just an average. Sometimes I spend 5 minutes in the 
yard and

sometimes I spend 30 minutes or more 
down there. It is just an

average. And each day I make anywhere from 
15 to 25 trips down

there.

Does that time include travel time 
to and from the yard? I guess

so, but I'd still say on average 
I spend 15 minutes each time I

go down there working in that area. 
And normally I drive down

there, which doesn't take very 
long.

If you calculate 25 trips at 15 
minutes each trip, that comes out

to about 6-1/4 hrs/day, do you really 
spend that much time in the

yard each day? Some days I do. I'm usually down there 5-6 hrs a

day.

Since you spend that much time in 
the yard on a daily basis, you

must see a lot of what occurs in 
the yard. Is there any other

section or worker that spends more 
time than you do outdoors in

the DEH yard? Not that I can think of, I'm down 
there most of

the day.

How much of all the supplies you 
are responsible for are located

outside? Probably 30-35%, the rest of the 
stuff is stored in one

of my warehouses.

So, of all the time you are in the 
DEH yard doing your

warehousing activities, you are not 
always outside? No most of

my stuff is indoors, but I still spend a 
lot of time outside down

there.

:,QC, .9q3
V - Directorate of Contracting (DOC), Contract

Admin Division, Contract Administrator

What is your position in DOC? 
Contact administrator for the

Range Mowing Contract. (This response 
was with the knowledge that

I was inquiring about mowing issues.)

So you have access to the actual 
range mowing contract? Yes.

What does it specify regarding 
mowing frequencies for various

mowing areas (is. areas requiring 
more mowing than others)?

There are three types according 
to the contract.

Type B: Mow 1 time per 23 days at 3-1/2 
inches

(Lone exception on the contract 
here is the Infantry

Parade Field which must be mowed 
1 time per 14 days)

Type C: Mow 1 time per 23 days at 4-1/2 
inches (Most weapons

4



DELIVERY ORDER!;ESTIMATED CONSTRUCTION 
TIME

Project No: _ 

ate

Project Title: 
___

Formula for calaodar days permitted:

Days Max - 5 + (O.000273*A) + B + C + D + E + F

A Delivery Order price - .000273 * $

B Number of Unit Price Book Divisions used /6

C New concrete or masonry construction 
or

new plaster or drywall installation: Add 14 a

o Advance construction 
notice for Family Housing

occupants is required: 
Add 10

E Extra days as determined by the Government 
40

-X Testing and evaluation of site conditions.

- Unavailability of materials or equipment.

- Compliance with laws, regs., safety, etc.

-K Extensive utilities 
coordination.

- XBest interest of the Government.

F Coordination for Land Excavation: Add 10 /0

Total Estimated Construction 
Time in Days: 

/30



ranges)
Type D: Mow 1 time per 30 days at 6 inches 

(Demo Range)

The contracting officer's representative 
(COR - Arnie Bowen) may

adjust mowing rates, if necessary, 
based on needs according to

rainfall (excess or minimal).
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APPENDIX Nd

RISK CALCULATIONS/INTAKE TABLES

Pesticide Storage Facility
Fort Riley, Kansas



TABLE 6-11 a

CURRENT OCCUPATIONAL EXPOSURE:..
INCIDENTAL INGESTION OF SOILS

INGESTION INTAKES
Pesticide Storage Facility .

Fort Riley, Kansas

INGESTION INTAKE (a) C FI IR EF * ED * CF
.... ... BW * AT

Where: C Concentration of constituent in soil, mg/kg

FI = Fraction Ingested from source, unitless

IR = Ingestion Rate, mg/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF Conversion Factor, kg/1 06 mg

BW = Body Weight, kg

AT = Averaging Time, days

Exposure Incidental Ingestion of Soil

Variable DEH Yard Worker Utility Worker Landscaper

FI 7 8 %b 100% 12.5%d

500 480" 480'
IR .250b.d 0.3c 2 c.d
EF

ED 250 25' 250

CF 10- 6  10 - 6 10"6

BW 70' 70' 70"

AT (Noncarcinogen) 9,125' 9,125' 9,125"

AT (Carcinogen) 25,5500 25,550" 25.550'

PATHWAY- SPECIFIC INTAKES:
Incidental Ingestion of Soil (current):

DEH Yard Worker (Noncarcinogens): C (mg/kg) * 3.82E-07 day-'

DEH Yard Worker (Carcinogens): C (mg/kg) * 1.36E-07 day-'

Utility Worker (Noncarcinogens): C (mg/kg) * 5.64E-09 day-'

Utility Worker (Carcinogens): C (mg/kg) * 2.01E-09 day-'

Landscaper (Noncarcinogens): C (mg/kg) * 4.70E-09 day-'

Landscaper (Carcinogens): C (mg/kg) * 1.68E-09 day-'

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) DEH, 1993c
(c) DEH, 1992a
(d) DEH, 1993d
(e) USEPA, 1991

1531.51



TABLE 6-1 b

FUTURE OCCUPATIONAL EXPOSURE:
INCIDENTAL INGESTION OF SOILS

INGESTION INTAKES
Pesticide Storage Facility

Fort Riley. Kansas

INGESTION INTAKE (a) C *FI * IR* EF * ED * CF
BW*AT

Where: C = Concentration of constituent in soil. mg/kg

FI = Fraction Ingested from source, unitless

IR = Ingestion Rate, mg/day
EF = Exposure Frequency. days/year
ED = Exposure Duration, years
CF = Conversion Factor, kg/10' mg
BW = Body Weight kg

AT = Averaging Time, days

Incidental Ingestion of Soil

Exposure 
Construction

Variable DEH Yard Worker Utility Worker Landscaper Worker

FI 100/ -100%- 12.5%8 100%

IR 50 ' 480 ' 480 d .......... 480'

EF 250 .d 1.12b 8 &. 120,

ED 25 .d 25 d 25 d I

CF 10- -- 106 10- 10-6

BW 70 ' 70d 70d 704

AT (Noncarcinogen) 9,125 d 9,125 d 9,125' 36 5 r

AT (Carcinogen) 25.550 d 25.550 d 25.550 d 25,550 d

PATHWAY- SPECIFIC INTAKES:
Incidental Ingestion of Soil (future):

DEH Yard Worker (Noncarcinogens): C (mg/kg) i 4.89E-07 day-'

DEH Yard Worker (Carcinogens): C (mg/kg) * 1.75E-07 day-'

Utility Worker (Noncarcinogens): C (mg/kg) * 2.10E-08 day-'

Utility Worker (Carcinogens): C (mg/kg)* 7.51E-09 day-'

Landscaper (Noncarcinogens): C (mg/kg) * 1.88E-08 day-'

Landscaper (Carcinogens): C (mg/kg) * 6.71E-09 day-'

Construction (Noncarcinogens): C (mg/kg) * 2.25E-06 day-'

Construction (Carcinogens): C (mg/kg) * 3.22E-08 day-'

(a) Chemical -specific intakes are calculated in the risk calculation tables (Appendix N)

(b) DEH, 1993n; DEH, 1993o
(c) DEH, 1993e; DEH, 1993f
(d) USEPA, 1991
(e) Riley County Extension Service, 1992
(1) DEH, 19931; DEH, 1993m
(g) DOG, 1993

1531.51



q TABLE 6-12

CURRENT & FUTURE "RECREATIONAL" EXPOSURE:

INCIDENTAL INGESTION OF SOILS
INGESTION INTAKE

Pesticide Storage Facility
Fort Riley, Kansas

INGESTION INTAKE (a) C * FI * IR * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in soil, mg/kg

FI = Fraction Ingested from source, unitless

IR = Ingestion Rate, mg/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor, kg/1 06 mg

BW = Body Weight, kg

AT = Averaging Time, days

Exposure Incidental Ingestion of Soil.

Variable Recreational Child

F- 100%

IR
EF 

7 c

ED 
6b

CF 
1 -6

BW 
15

AT (Noncarcinogen) 
2,190 b

AT (Carcinogen) NA

PATHWAY- SPECIFIC INTAKES:

Incidental Ingestion of Soil (current & future):

Recreational Child (Noncarcinogens):- C (mg/kg) 2 56E-O7 day-' ...

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1991
(c) USEPA, 1989a; USEPA, 1993a

1531.51



TABLE 6-13a
CURRENT OCCUPATIONAL EXPOSURE:

INHALATION OF FUGITIVE DUST

INHALATION INTAKES
Pesticide Storage Facility

Fort Riley, Kansas

INHALATION INTAKE (a) C * IR * ET * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in soil, mg/kg

IR = Inhalation Rate, m3/hr

ET = Exposure Time, hours/day
EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor from Cowherd Model( ), kg/m

BW = Body Weight, kg
AT = Averaging Time, days

Exposure Inhalation of Fugitive Dust

Variable DEH Worker Utility Worker- Landscaper

IR 2.5 e 2.5 P 2.5e

ET 6.25 . 8 d 1-

EF 250 -d 0.31 29

ED 25 d 25 d 2 5 d

CF 3.06E -09 3.06E -09 3.06E -09
BW 70 d 70d 70d d

AT (Noncarcinogen) 9 ,12 5 d 9,125 9,125

AT (Carcinogen) 25,550 d____ 25 550 ... 25,550 d

PATHWAY- SPECIFIC INTAKES:
Inhalation of Fugitive Dust (current):

DEH Yard Worker (Noncarcinogens): C(mg/kg) * 4.68E-10 day - '

DEH Yard Worker (Carcinogens): C (mg/kg) * 1.60E- 10 day -1

Utility Worker .Noncarcinogens): C (mg/kg) 7.19E-13 day- .

Utility Worker (Carcinogens): C (mg/kg) * 2.57E-13 day - '

Landscaper (Noncarcinogens): C (mg/kg) * 5.99E-13 day-'

Landscaper (Carcinogens): C (mg/kg) * 2.14E-13 day

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) Cowherd et al, 1985
(c) DEH, 1993c
(d) USEPA, 1991
(e) USEPA, 1989b
(f) DEH, 1992a
(g) DEH, 1993a

1531.51



TABLE 6-13b

FUTURE OCCUPATIONAL EXPOSURE:

INHALATION OF FUGITIVE DUST

INHALATION INTAKES

Pesticide Storage Facility . . .

Fort Riley, Kansas

INHALATION INTAKE (a) C* IR* ET * EF * ED * CF
BW * AT

Where: C Concentration of constituent in soil, mg/kg

IR = Inhalation Rate, m3/hr

ET = Exposure Time, hours/day

EF = Exposure Frequency. days/year

ED = Exposure Duration, years ,M

CF Conversion Factor from Cowherd Model (b), kg/r 3

BW Body Weight, kg

AT = Averaging Time, days
-3

--- of-gitive Dust

Exposure 
Construction

Variable -DE HWorker - -Utility Worker Landscaper Worker

IR 2.5' 2.5e 2.5" 2.5°

ET 
8 d 8C 1' 8d

EF 250 d- 112' 8 ,-( 1

ED 25 d 25 d 25 d

CF b 3.06E-09 3.06E-09 3.06E-09 3.06E-09

BW 70d 70d 704 70 d

AT (Noncarcinogen) 9,125 d 9,125 d 9,125 d 3 6 5 '

AT (Carcinogen) 
25,550 d 25.550 d 25,550 d 25,5501d

PATHWAY- SPECIFIC INTAKES:

Inhalation of Fugitive Dust (future):
DEH Yard Worker (Noncarcinogens): C (mg/kg) * 5.99E-10 day-

DEH Yard Worker (Carcinogens): C (mgkg) * 2.14E-10 day-'

Utility Worker (Noncarcinogens): C (mg/kg) *-2.68E12 day-'

Utility Worker (Carcinogens): . . .-. A-- g) . - -9.71.E .13 day-

Landscaper (Noncarcinogens): C (mg/kg) * 2.40E-12 day-'

Landscaper (Carcinogens): C (mg/kg) * 8.55E-13 day-'

Construction Worker (Noncarcinogens): C (mg/kg) * 2.87E-10 day-'

Construction Worker (Carcinogens): C (mg/kg) * 4.11E-12 day-'

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) Cowherd et al, 1985
(c) DEH, 1993n; DEH. 1993o

(d) USEPA, 1991
(e) USEPA, 1989b
(f) Riley County Extension Service, 1992

(g) DOG, 1993
(h) DEH, 19931; DEH. 1993m
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TABLE 6-14
CURRENT & FUTURE RECREATIONAL EXPOSURE:

INHALATION OF FUGITIVE DUST
INHALATION INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

INHALATION INTAKE (a) C * IR * ET * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in soil, mg/kg ...

IR = Inhalation Rate, m'/hour

ET = Exposure Time, hours/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years
CF = Conversion Factor from Cowherd Model(b), kg/m

BW = Body Weight, kg
AT = Averaging Time, days

Exposure Inhalation of Fugitive Dust

Variable Recreational Child

IR 
0.83 cd

EF . -.

ET 2.6 d.-

ED 6c

CF b 3.06E- 09

BW 150

AT (Noncarcinogen) 2,190

AT (Carcinogen) ------- -NA-

PATHWAY- SPECIFIC INTAKES:
Inhalation of Fugitive Dust (current & future):

Recreational Child (Noncarcinogens): C kmg/)8.44E- 12 day'

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) Cowherd et al, 1985
(c) USEPA, 1991
(d) USEPA, 1989a
(e) USEPA, 1993a

1531.51



TABLE 6-15a

CURRENT OCCUPATIONAL EXPOSURE:

DERMAL EXPOSURE TO SOILS
DERMAL INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * AF * ABS * EF * ED *CF

Where: C = Concentration of constituent in soil, mg/kg

SA = Surface Area of exposed skin, cm2/hour

AF = Soil to skin Adherence Factor. mg/cm2

ABS Absorption Factor. unitless

ET = Exposure Time, hours/day

EF = Exposure Frequency. days/year

ED = Exposure Duration. years

CF = Conversion Factor, kg/ 06 mg

BW = Body Weight, kg

AT = Averaging Time, days ... .1 -
Exposure Dermal Exposure to Soil

Variable DEH Yard Worker Utility Worker Landscaper

SA 3.600 b 3 6 0 0 b 3 ,6 0 0

AF 
1 1 I

ABS 100%, 100%, 100%,

ET 6.25 c 8' 1C

EF 250 c.d 0.3' 2 c

ED 258 25 25

CF 10-6  10-6  10
-6

BW 70 d 70d 70d

AT (Noncarcinogen) 9.125d 9,125d 9,125 d

AT (Carcinogen) 25,550 d 25.550 d 25,550 d

PATHWAY- SPECIFIC INTAKES:

Dermal Exposure to Soil (current):
DEH Yard Worker (Noncarcinogens)- C (mg/kg) * 2.20E-04 day-'

DEH Yard Worker (Carcinogens):- C (mg/kg) * 7.86E-05 day - '

Utility Worker (Noncarcinogens): C (mg/kg) * 3.38E-07 day-'

Utility Worker (Carcinogens): C (mg/kg) * 1.21 E-07 day-'

Landscaper (Noncarcinogens): C (mglkg) * 2.82E-07 day-'

Landscaper (Carcinogens): C (mg/kg) * 1.01E-07 day- '

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (adult male's forearms, hands, head)

(c) DEH. 1993c
(d) USEPA. 1991
(e) USEPA, 1992
(fI USEPA, 1992e
(g) DEH, 1992a
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TABLE 6-15b
FUTURE OCCUPATIONAL EXPOSURE:

DERMAL EXPOSURE TO SOILS .

DERMAL INTAKES
Pesticide Storage Facility

Fort Riley, Kansas ..... ...... .......... .......

DERMAL INTAKE (a) C * SA * AF * ABS * EF * ED *CF
BW * AT

Where: C = Concentration of constituent in soil, mg/1g<
SA = Surface Area of exposed skin, cm/hour

AF = Soil to skin Adherence Factor. mg/cm
ABS = Absorption Factor. unitless

ET Exposure Time, hours/day
EF = Exposure Frequency. days/year
ED = Exposure Duration. years
CF = Conversion Factor. kg/10V mg
BW Body Weight kg
AT = Averaging Time, days

Exposure Dermal Exposure to Soil

Variable DEH Yard Worker Utility Worker Landscaper Construction Worker.

SA 3.600 b 3,600 b - 3,600 b 3.600 b

AF 1 1 1' 1'

ABS 100%, 100%, 100%, 100%,

ET 8 d 84 1 8 d

EF 250 "A-A2 8'- 120'

ED 25d 25' 25 d1.

CF 10-a 1o-' 10-6 10-6

BW 70' 70' 70 d 70 d

AT (Noncarcinogen) 9,125 d 9,125 d 9,125 d 365.

AT (Carcinogen) 25,550 d 25,550 d 25,550 d 25,550 d

PATHWAY-SPECIFIC INTAKES:
Dermal Exposure to Soil (future): .

DEH Yard Worker (Noncarcinogens): C (mgjkg) 2 -2.82E-04 day-'

DEH Yard Worker (Carcinogens): C (mg~kg) * 1.01E-04 day-'

Utility Worker (Noncarcinogens): C (mg/kg) * 1.26E-06 day-'

Utility Worker (Carcinogens): ....C (mg/kg) *--4;51E=7_day-' -

Landscaper (Noncarciiogens): C (mgjkg)* 1.13E-06 day -'--

Landscaper (Carcinogens): C (mg/kg) * 4.03E-07 day-'

Construction Worker (Noncarcinogens): C (mgjkg) * 1.35E-04 day-'

Construction Worker (Carcinogens): C (mgjkg) * 1.93E-06 day - '

(a) Chemical-specific Intakes are calculated in the risk calculation tables (Appendix N)
(b) USEPA. 1989b (adult male's forearms, hands, head)
(c) USEPA, 1992
(d) USEPA, 1991
(e) DEH, 1993n; DEH, 19930
() USEPA. 1992e
(g) Riley County Extension Service, 1992
(h) DEH, 1993f; DEH, 1993e
(i DEH, 19931; DEH, 1993m

DOC, 1993

1531.51



TABLE 6-16
CURRENT & FUTURE 'RECREATIONAL" EXPOSURE:

DERMAL EXPOSURE TO SOILS ... .....

DERMAL INTAKES
Pesticide Storage Facility

Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * AF * ABS * EF* ED * CF
BW * AT

Where: C = Concentration of constituent in soil, mg/kg.

SA = Surface Area of exposed skin, cm 2/hour

AF = Soil to skin Adherence Factor, mg/cm2

ABS = Absorption Factor, unitless

ET = Exposure Time, hours/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF- = Conversion Factor, kg/1 06 mg

BW = Body Weight, kg

AT = Averaging Time, days

Exposure Dermal Exposure to Soil

Variable Recreational Child

SA 5,025 b

AF 
I C

ABS 
100%

ET 2.6

EF 7 LL

ED 6 4g

CF 
10-6

BW .15e

AT (Noncarcinogen) 2,190

AT (Carcinogen) NA

PATHWAY- SPECIFIC INTAKES:

Dermal Exposure to Soil (current & future):

Recreational Child (Noncarcinogens): C (mg/kg) * 1.67E-05 day - '

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (child's head, hands, arms, legs)

(c) USEPA, 1992
(d) USEPA, 1992e
(e) USEPA, 1991
(f) USEPA, 1989a
(g) USEPA, 1993a
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TABLE 6-17

FUTURE RESIDENTIAL EXPOSURE:
INGESTION OF GROUND WATER

INGESTION INTAKES
Pesticide Storage Facility

Fort Riley, Kansas

INGESTION INTAKE (a) .0 * IR * EF * ED
BW * AT

Where: C = Concentration of constituent in ground water, mg/L
IR = Ingestion Rate, L/day
EF = Exposure Frequency, days/year
ED Exposure Duration, years
BW = Body Weight, kg
AT = Averaging Time, days

Exposure Ingestion of Ground Water
Variable Adult Child

IR 2b  2b.

EF 3 5 0 b 3 5 0 b

ED 30
b  6 b

BW b 15 b

AT (Noncarcinogen) 10,950 b 2,190 b

AT (Carcinogen) 25,550 b NA

PATHWAY- SPECIFIC INTAKES:
Ingestion of Ground Water (future):

Residential Adult (Noncarcinogens): C (mg/L) * 2.74E-02 day-'

Residential Adult (Carcinogens): C (mg/L) * 1.17E-02 day-'

Residential Child (Noncarcinogens): C (mg/L) * 1.28E-01 day-'

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1991
(c) USEPA, 1989b
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TABLE 6-18

FUTURE RESIDENTIAL EXPOSURE:

DERMAL EXPOSURE TO GROUND WATER- ....

DERMAL INTAKES
Pesticide Storage Facility

Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * PC * ET * EF * ED CF

BW * AT

Where: C = Concentration of constituent in ground water. mg/L

SA = Surface Area of exposed skin. cm2

PC = Permeability Constant, cm/hour

ET = Exposure Time, hours/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor, 11.10 3 cm3

BW = Body Weight, kg

AT = Averaging Time. days

Exposure Dermal Exposure to Ground Water

Variable Adult Child

SA 1 9 ,4 0 0 b 8,660 b

PC 
0.001 (metals)*

ET 0.2 c 0.2 c

EF 
350 d 350 d

ED 
3 0 d 6 d

CF 10"1 10-1

BW 
70 d 1 5 d

AT (Noncarcinogen) 10 , 9 5 0 d 21 
=

AT (Carcinogen) 25,550 d NA

PATHWAY- SPECIFIC INTAKES:

Dermal Exposure to Ground Water (future):

Residential Adult (Noncarcinogens): C (mg/L) * 5.32E-05 day'
" - : . .... L 2.28E -0 a 

-

Residential Adult (Carcinogens): 
C ) -05 day

Residential Child (Noncarcinogens): C (mg/L) * i.1IE-04 day - '

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (total body surface area)

(c) USEPA, 1992

(d) USEPA, 1991
(e) The only constituents of concern in ground water are metals. Of these metals, only two (cadmium and chromium)

have chemical specific PC values. Since both cadmium and chromium have the same PC value as the default value

for metals (0.001 cm/hr), the default value is used for all constituents detected in ground water (source - default value

USEPA, 1992)
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TABLE 6-19a
CURRENT OCCUPATIONAL EXPOSURE:

DERMAL EXPOSURE TO SURFACE WATER.
DERMAL INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * PC * ET * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in surface water, mg/L

SA = Surface Area of exposed skin, cm2

PC = Permeability Constant, cm/hour

ET = Exposure Time, hours/day
EF = Exposure Frequency, days/year

ED = Exposure Duration, years
CF onversion Factor, 11/10 cm3

BW = Body Weight kg
AT = AveragingTime, days

Exposure Dermal Exposure to Surface Water

Variable

SA 6,170 b

PC 0.000004 (lead); 0.001 (other metals)

ET 
8'

EF 
0.3 d

ED 25e

CF 10-1

8W 70

AT (Noncarcinogen) 9,1250

AT (Carcinogen) 25,550

PATHWAY-SPECIFIC INTAKES: lead intakes other metals' intakes

Dermal Exposure to Surface Water (current): I I

Occupational Adult (Noncarcinogens): C (mg/L) * 2.32E-09 day - ' C (mg/L) * 5.80E-07 day-'

Occupational Adult (Carcinogens): C (mgIL) * 8.28E-10 day-' C (mg/L) 2.07E-07 day'

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (adult male's lower arms, lower legs, hands, and feet).
(c) USEPA, 1992
(d) DEH, 1992a
(e) USEPA, 1991
(Q Of the metals detected in site surface water, only cadmium, chromium, and lead have chemical

specific PC values. Chromium and cadmium compounds have the same PC value as the default PC

value for metals (0.001 cm/hr), while lead's PC value is 0.000004 cm/hr. For this reason, intakes are

calculated separately for lead (source PC values: USEPA, 1992)
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TABLE 6-19b

FUTURE OCCUPATIONAL EXPOSURE:

DERMAL EXPOSURE TO SURFACE WATER

DERMAL INTAKES
Pesticide Storage Facility

Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * PC * ET * EF *ED *CF
BW * AT

Where: C = Concentration of constituent in surface water, mg/L

SA = Surface Area of exposed skin, cm 2

PC = Permeability Constant, cm/hour

ET = Exposure Time, hours/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor, 11./103 cm3

BW = Body Weight, kg

AT = Averaging Time, days--

Exposure Dermal Exposure to Surface Water

Variable

SA 
. 6,170 b

PC 
0.000004 (lead); 0.001 (other metals) d

ET 
8e

EF 
2

ED 
25e

CF 
101

BW 
70e

AT (Noncarcinogen) 
9,125

AT (Carcinogen) 25,550-

PATHWAY-SPECIFIC INTAKES: lead intakes other metals' intakes

Dermal Exposure to Surface Water (future): F
Occupational Adult (Noncarcinogens) C (mg/L)_* 1.55E-08 day-' C (mg/L) * 3.86E-06 day-'

Occupational Adult (Carcinogens): C (mg/L) * 5.52E-09 day C (mg/L) * 1.38E-06 day- '

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (adult male's lower arms, lower legs, hands, and feet)

(c) USEPA, 1992
(d) Of the metals detected in site surface water, only cadmium, chromium, and lead have chemical

specific PC values. Chromium and cadmium compounds have the same PC value as the default PC

for metals (0.001cm/hr), while lead's PC value-is_0.000004 cm/hr._ Therefore, lead intakes are calculated

separately (source PC values: USEPA, 1992)

(e) USEPA, 1991
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TABLE 6-20

CURRENT & FUTURE "RECREATIONAL" EXPOSURE:
DERMAL EXPOSURE TO SURFACE WATER

DERMAL INTAKES
Pesticide Storage Facility

Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * PC * ET * EF *ED *CF
BW * AT

Where: C = Concentration of constituent in surface water, mg/L

SA = Surface Area of exposed skin, cm2

PC = Permeability Constant, cm/hour

ET = Exposure Time, hours/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor, 1L/101 cm 3

BW = Body Weight, kg
AT = Averaging Time, days

Exposure Dermal Exposure to Surface Water

Variable Recreational Child

SA 
4,490 b

PC 0.000004 (lead); 0.001 (other metals) *

ET 2.6

EF 7c

ED 
6d

CF 10-1

BW 
15 d

AT (Noncarcinogen) 
2,190 d

AT (Carcinogen) NA

PATHWAY- SPECIFIC INTAKES:
Dermal Exposure to Surface Water (current & future):

lead intakes other metals' intakesI I

Recreational Child (Noncarcinogens): C (mg/L) * 5.97E-08 day - ' C (mg/L) * 1.49E-05 day- '

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (child's arms,legs,hands, and feet)
(c) USEPA, 1992
(d) USEPA, 1991 -

(e) Of the metals detected in site surface water, only cadmium, chromium, and lead have chemical specific

PC values. Chromium and cadmium compounds have the same PC value as the default PC value for metals

(0.001 cm/hr), while lead's PC value is 0.000004 cm/hr. Therefore, lead intakes are calculated separately.

(source - PC values: USEPA, 1992)
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TABLE 6-21a
CURRENT OCCUPATIONAL EXPOSURE:

DERMAL EXPOSURE TO SEDIMENTS

DERMAL INTAKES
Pesticide Storage Facility

Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * AF * ABS * EF *ED *CF
BW * AT

Where: C = Concentration of constituent in sediment, mg/kg

SA = Surface Area of exposed skin, cm 2/hour

AF = Sediment to skin Adherence Factor, mg/cm2

ABS = Absorption Factor, unitless

ET = Exposure Time, hours/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor, kg/106 mg

BW = Body Weight, kg.......

AT = Averaging Time, days

Exposure Dermal Exposure to Sediment

Variable

SA 
1,980 b

AF 
ic

ABS 
100% e

ET 
8e

EF 0.31

ED 25e

CF 
10-6

BW 700

AT (Noncarcinogen) 9,125 C

AT (Carcinogen) 25,550 -

PATHWAY- SPECIFIC INTAKES: . .. ..-

Dermal Exposure to Sediment (current):
Occupational Adult (Noncarcinogens): C (mg/kg) * 1.86E-07 day-'

Occupational Adult (Carcinogens): C (mo/kg) * 6-64E-08 day'

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (adult male's hands and.forearms)

(c) USEPA, 1992
(d) USEPA, 1992e
(e) USEPA, 1991
(f) DEH, 1992a
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TABLE 6-21b
FUTURE OCCUPATIONAL EXPOSURE:
DERMAL EXPOSURE TO SEDIMENTS

DERMAL INTAKES
Pesticide Storage Facility.

Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * AF * ABS * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in sediment, mg/kg

SA = Surface Area of exposed skin, cm 2/hour

AF = Sediment to skin Adherence Factor, mg/crn

ABS = Absorption Factor, unitless

ET = Exposure Time, hours/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor, kg/10 6 mg
BW = Body Weight, kg

AT = Averaging Time, days

Exposure Dermal Exposure to Sediment

Variable --

SA 
1,980 b

AF 
1

ABS 
100% d

ET 
80

EF 2

ED 250

CF 
10-6

BW 70 e

AT (Noncarcinogen) 9,125-

AT (Carcinogen) 25,550 -

PATHWAY-SPECIFIC INTAKES: . . . "

Dermal Exposure to Sediment (future):
Occupational Adult (Noncarcinogens): C (mg/kg) * 1.24E-06 day - '

Occupational Adult (Carcinogens): C (mg/kg) * 4.43E-07 day-'

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (adult male's hands and forearms)
(c) USEPA, 1992
(d) USEPA, 1992e
(e) USEPA, 1991
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TABLE 6-22

CURRENT & FUTURE 'RECREATIONAL' EXPOSURE:

DERMAL EXPOSURE TO SEDIMENTS

DERMAL INTAKES
Pesticide Storage Facility

Fort Riley, Kansas

DERMAL INTAKE (a) C*SA*AF*ABS*ET*EF*ED*CF
BW * AT

Where: C = Concentration of constituent in sediment, mg/kg

SA = Surface Area of exposed skin, cm2

AF = Sediment to skin Adherence Factor, mg/cm2

ABS = Absorption Factor, unitless

ET = Exposure Time, hours/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor, kg/iW6 mg =

BW = Body Weight, kg

AT = Averaging Time, days

Exposure Dermal Exposure to Sediment

Variable Recreational Child

SA 
4,490 b

AF 
1%

ABS 
100%

ET 
2.6

EF 
7c

ED CF 10-6
CF 1cr6

BW 
15

AT (Noncarcinogen) 2,190-

AT (Carcinogen) NA

PATHWAY- SPECIFIC INTAKES:

Dermal Exposure to Sediment (current & future):

Recreational Child (Noncarcinogens): C (mg/kg) * 1.49E-05 day - '

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b (child's arms, legs, hands, and feet)

(c) USEPA, 1992
(d) USEPA, 1992e
(e) USEPA, 1991
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TABLE 6-23a
CURRENT OCCUPATIONAL EXPOSURE:

INCIDENTAL INGESTION OF SEDIMENTS
INGESTION INTAKES

Pesticide Storage Facility ......... ............
Fort Riley,,Kansas

DERMAL INTAKE (a) Q * SA * AF * ABS *EF *ED *CF
BW * AT

Where: C = Concentration of constituent in sediment, mg/kg

FI = Fraction Ingested from source, unitless

IR = Ingestion Rate, mg/day
EF = Exposure Frequency, days/year

ED = Exposure Duration, years
CF = Conversion Factor, kg/106 mg

BW = Body Weight, kg
AT = Averaging Time, days

Exposure Incidental Ingestion of.Sediment .. .

Variable

FI 100%

IR 480

EF 0.3c

ED 
25 d

CF 10-6

BW 
70 d

AT (Noncarcinogen) 9,125 d

AT (Carcinogen) . . . . . .25,550 d-

PATHWAY- SPECIFIC INTAKES:
Incidental Ingestion of Sediment (current):

Occupational Adult (Noncarcinogens): C (mg/kg) * 5.64E-09 day - '

Occupational Adult (Carcinogens): .L .i -gUm )-b01E-09 day- . ..

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b
(c) DEH, 1992a
(d) USEPA, 1991
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TABLE 6-23b

FUTURE OCCUPATIONAL EXPOSURE:

INCIDENTAL INGESTION OF SEDIMENTS

INGESTION INTAKES
Pesticide Storage Facility

Fort Riley, Kansas

INGESTION INTAKE (a) C * Fl * IR * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in sediment, mg/kg

FI = Fraction Ingested from source, unitless

IR = Ingestion Rate, mg/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor, kg/1 06 mg

BW = Body Weight, kg

AT = Averaging Time, days

Exposure Incidental Ingestion of Sediment

Variable

Fl 
100%

IR 
480

EF 
2

ED 
25 d

CF 
106

BW 
70d

AT (Noncarcinogen) 
9,125 d

AT (Carcinogen) 
25,550 d

PATHWAY- SPECIFIC INTAKES:

Incidental Ingestion of Sediment (future):
Occupational Adult (Noncarcinogens): C (mg/kg) * 3.76E-08 day - '

Occupational Adult (Carcinogens): C (mg/kg) * 1.34E-08 day - '

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N)

(b) USEPA, 1989b
(c) USEPA, 1992b
(d) USEPA, 1991
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TABLE 6-24
CURRENT & FUTURE 'RECREATIONAL" EXPOSURE:

INCIDENTAL INGESTION OF SEDIMENTS
INGESTION INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

INGESTION INTAKE (a) C * F * IR * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in sediment, mg/kg

Fl - Fraction Ingested from source, unitless

IR = Ingestion Rate, mg/day
EF = Exposure Frequency, days/year
ED = Exposure Duration, years
CF = Conversion Factor, kg/10 6 mg

BW = Body Weight, kg
AT = Averaging Time, days

Exposure Incidental Ingestion of Sediment

Variable Recreational Child

FI 100%

IR 200 c

EF 
7 b

ED 6e

CF 
10-6

BW 15 C
AT (Noncarcinogen) 2,190'
AT (Carcinogen) NA

PATHWAY- SPECIFIC INTAKES:

Incidental Ingestion of Sediment (current & future):
Recreational Child (Noncarcinogens): C (mg/kg) * 2.56E-07 day - '

(a) Chemical-specific intakes are calculated in the risk calculation tables (Appendix N).

(b) USEPA, 1992
(c) USEPA, 1991
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FUTURE CONSTRUCTION WORKER: Incidental Ingestion of Subsurface Soils

Parameter Exposure Point Intake (day-) Chronic Intake Toxicity Value
Concentation IF (mg/kg-day) RfD CSF 7 Hazard Index Cancer Risk

. .. . .. _ Nonce ifo cLnsgn Noncarcinog_ Carci )n ess) ........(un

alpha-Chlordane 6.OOE-01 2.25E-06 3.22E-08 1.35E-06 1.93E-08 6.0E-05 1.3E+00 2.3E-02 2.5E-08
gamma-Chlordane 5.70E-01 2.25E-06 3.22E-08 1.28E-06 1.84E-08 6.0E-05 1.3E+00 2.1 E -02 2.4E-08
4,4'-DDD 8.50E-02 2.25E-06 3.22E-08 1.91E-07 2.74E-09 -- 2.4E-01 -- 6.6E-10
4,4'- DDE 3.30E-01 2.25E-06 3.222-08 7.43E-07 1.06E-08 -- 3.4E-01 -- 3.6E-09
4,4'- DDT 3.90E+00 2.25E-06 3.22E-08 8.78E-06 1.26E-07 5.OE-04 3.4E-01 1.8E-02 4.3E-08
Dieldrin 5.70E-02 2.25E-06 3.22E-08 1.28E-07 1.84E-09 5.OE-05 1.6E+01 2.6E-03 2.9E-08
Endrln aldehyde 1.40E-02 2.25E-06 3.22E-08 3.15E-08 4.51E-10 3.OE-04 (a) -- 1.1E-04 --

Heptachlor 4.30E -02 2.25E-06 3.22E -08 9.68E-08 1.38E-09 5.0E-04 4.5E+00 1.9E-04 6-2E-09
Heptachlor epoxide 5.40E-03 2.25E-06 3.22E-08 1.22E-08 1.74E-10 1.3E-05 9.1E+00 9.3E-04 1.6E-09
Methoxychlor 4.90E-01 2.25E-06 3.22E-08 1.10E-06 1.58E-08 5.OE-03 -- 2.2E-04 --

Anthracene 1.50E-01 2.25E-06 3.22E-08 3.38E-07 4.83E-09 3.OE-01 -- 1.1E-06 --

Benzo[aianthr acene 3.20E-01 2.25E-06 3.222-08 7.20E-07 1.03E-08 -- 1.1E+00 -- 1.11-08
Benzo[ajpyrene 2.60E-01 2.25E-06 3.22E-08 5.85E-07 8.37E-09 -- 7.3E+00 -- 6.1E-08
Benzo[bifluoranthene 3.10E-01 2.25E-06 3.222-08 6.98E-07 9.98E-09 -- 1.0E+ 00 -- 1.0E-08
Benzo[klfluoranthene 2.90E-01 2.25E-06 3.22E-08 6.53E-07 9.34E-09 -- 4.8E-01 -- 4.5E-09
Chrysene 3.30E-01 2.25E-06 3.22E-08 7.43E-07 1.06E-08 -- 2.9E-02 -- 3.1 E- 10
Dibenzofuran 6.50E-02 2.25E-06 3.22E-08 1.46E-07 2.09E-09 ........ .-

Indeno 12.3-cd)pyrene 2.10E-01 2.252-06 3.22E-08 4.73E-07 6.76E-09 -- 1.7E+00 -- 1.1E-08
2-Methylnaphthalene 8.OOE-02 2.25E-06 3.22E-08 1.80E-07 2.58E-09 ........

Phenanthrene 3.70E-01 2.25E-06 3.22E-08 8.33E-07 1.19E-08 ........

Arsenic 6.4OE+ 00 2.25E-06 3.22E-08 1.44E-05 2.06E-07 3.OE-04 1.8E+00 4.8E-02 3.6E-07
Cadmium 4.90E-01 2.25E-06 3.22E-08 1.10E-06 1.58E-08 1.0E-03 (f) -- 1.1E-03 --

Chromium 9.70E4 00 2.25E-06 3.22E-08 2.18E-05 3.12E-07 5.OE-03 -- 4.4E-03 --

Lead 1.49E+02 2.25E-06 3.22E-08 3.35E-04 4.80E-06 ........

Mercury 1.30E-01 2.25E-06 3.22E-08 2.93E-07 4.19E-09 3.00E-04 (H) -- 9.8E-04 --

• - CSF is based on TEF, using B[aJP toxicity TOTAL: 0.12 5.9E-07
a - Value is for endrin
I - Value is for cadmium in food
H - Value obtained from HEAST
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FUTURE CONSTRUCTION WORKER: Inhalation of Fugitive Dusts from Subsurface Soils

Parameter Exposure Point Intake (day' Chronic Intake Toxicity Value
Concentration 7 I (mg/kg-day) 7 I RfD CSF Hazard Index Cancer Risk

S acnoei Nnain~ rin~p _n okady jr 1~dy' (ni~s unitles

alpha-Chiordane 6.OOE-01 2.87E-10 4.11IE- 12 1.72E-I10 2.47E-12 -- 1.3E+00 3.2E- 12
gamma -Chlordane 5.70E-01 2.87E-10 4.11IE- 12 1.64E- 10 2.34E-12 -- 1.3E+00 - 3.OE- 12
4,4'-ODD 8.50E-02 2.87E-10 4.11E- 12 2.44E- 11 3.49E-13 - --

4.4'-DDE 3.30E-01 2.87E-10 4.11 E- 12 9.47E- I 1.36E-12 - --

4.4'-DDT 3.90E+00 2.87E-10 4.11 E- 12 1.12E-09 1.60E-1 - 3.4E-OI 5.4E- 12
Dieldrin 5.70E-02 2.87E-10 4.11 E- 12 1.64E- I 2.34E-13 -- 1.612+01 -- 3.7E- 12
Enciin aldehyde 1.40E-02 2.87E-10 4.1 IE- 12 4.02E -12 5.75E- 14 --- -

Heptachlor 4.30 E -02 2.87E-10 4.11 E -12 1.23E- 11 1.77E-13 -- 4.6E+O 00 8.1IE -13
Heptachlor epoxide 5.40E-03 2.87E-10 4.11E- 12 1.55E- 12 2.22E- 14 -- 9.1 E4 00 -- 2.OE -13
Methoxychlor 4.90E-01 2.87E-10 4.11 E- 12 1.41 E- 10 2.01 E- 12 - -

Anthracene 1.50E-01 2.87E-10 4.11 E- 12 4.31 E- 11 6.17E- 13 - --

Benzolajanthracene 3.20E-01 2.87E-10 4.11IE- 12 9.18E-1I1 1.32E -12 -----

Benzoialpyiene 2.60E-01 2.87E-10 4.11E- 12 7.46E -11 1.07E-12 --- -

Benzolblfluoranthene 3,1OE-01 2.87E-10 4.11E- 12 8.90E- 11 1.27E -12 --- -

BenizolklIlIioranthone 2.90E--0I 2.87E-10 4.11 E- 12 8.32E- I 1.19E-12 -

Chrysune6 3.30E-O1I 2.87E-l10 4.11IE- 12 9.47E - 11 1.36E-1 -12-

Dibenzofltan 6.50E -02 2.87E- 10 4A.I E-12 1.87E- I 2.67E- 13 - --

indenol 1,2.3-cdlpyrene 2.10E- 01 2.87E-10 4.11IE- 12 6.03E - I 8.63E -13 - --

2-Methyinaphthalene 8.OOE-02 2.87E-10 4.11 E- 12 2.30E -11 3.29E- 13 --- -

Phenanthrene 3.70E- 01 2.8712-10 4A I E- 12 1.06E- 10 1.52E- 12 --

Arsenic 6.40E+00 2.87E-10 4.11 E- 12 1.84E-09 2.63E -11 1- .5E4 01 -- 4.OE-I10
Cadmium 4.90E-01 2.87E-10 4.1I1E- 12 1.41 E- 10 2.01 E -12 -- 6.1 E+O 00 1 2E-11
Chromium 9.70E4 00 2.87E-10 4.11IE- 12 2.78E-09 3.99E- 11 -- 4.1 E+01 -- 1.6E-09
Lead 1.49E4 02 2.87E-10 4.11 E- 12 4.28E-08 6.12E - 10 - --

Me rCury 1.30E-01 2.87E-10 4.1 IE- 12 3.73E -11 5.34 E -13 8.6E-05 (H) -4. 3E 07

-CSF is based on TEF. using BlaiP toxicity TOTAL: < 0.01 2.1 E-09
H -Value obtained from HEAST
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FUTURE CONSTRUCTION WORKER: Dermal Contact with Subsurface Soils

Parameter Exposure Point Intake (day') Chronic Intake Toxicity Value
Concentration I I (tug/g-day) I I RID CSF 1 Hazard Index Cancer Risk

0..9. .N.n..ar.g.........n Carcinoe_ Noncarcinogoen _Ar d(y_====L - ........ (u nitles s . .unless_

alpha -C hlor dane 6.OOE-01 1.35E-04 1.93E-06 8.10E-05 1.16E-06 6.OE-05 1.3E+00 1.4E+00 1.5E-06
gamma-Chlordane 5.70E-01 1.35E-04 1.93E-06 7.70E-05 1.10E-06 6.OE-05 1.3E+00 1.3E+00 1.4E-06
4,4'- ODD 8.50E-02 1.35E-04 1.93E-06 1.15E-05 1.64E-07 -- 2.4E-01 -- 3.9E-08
4.4'-DDE 3.30E-01 1.35E-04 1.93E-06 4.46E-05 6.37E-07 -- 3.4E-01 -- 2.2E-07
4.4'-DDT 3.90E+00 1.35E-04 1.93E-06 5.27E-04 7.53E-06 5.OE-04 3.4E-01 1.1 E+00 2.6E-06
Dielkin 5.70E-02 1.35E-04 1.93E-06 7.70E-06 1.10E-07 5.OE-05 1.6E+01 1.5E-01 1.8E-06
Endrin aldehyde 1.40E-02 1.35E-04 1.93E-06 1.89E-06 2.70E-08 3.0E-04 (a) -- 6.3E-03 --
Heptachlor 4.30E-02 1.35E-04 1.93E-06 5.81 E-06 8.30E-08 5.0E-04 4.5E+ 00 1.2E-02 3.7E-07
.Heptachlor epoxide 5.40E-03 1.35E-04 1.93E-06 7.29E-07 1.04E-08 1.3E-05 9.1E+ 00 5.6E-02 9.5E-08
Methoxychlor 4.90E-01 1.35E-04 1.93E-06 6.62E-05 9.46E-07 5.0E-03 -- 1.3E-02 --
Anthracene 1.50E-01 1 35E-04 1.9312-06 2.03E-05 2.90E-07 3.0E-01 -- 6.8E-05 --
Benzoialanthracene 3.20E-01 1.35E-04 1.93E-06 4.32E-05 6.18E-07 -- 1.1 E 0 -- 6.8E- 07
Benzo[alpyrene s 2.60E-01 1.35E-04 1.93E-06 3.51E-05 5.022-07 -- 7.3E+00 -- 3.7E-06
Benzojbjfluoranthene 3.1012-01 1.35E-04 1.93E-06 4.19E-05 5.98E-07 -- 1.0E+ 00 -- 6.1E-07
Benzolkifluoranthene 2.90E-01 1.35E-04 1.93E-06 3.92E-05 5.60E-07 -- 4.8E-01 -- 2.7E-07
Chrysene 3.30E-01 1.35E-04 1.93E-06 4.46E-05 6.37E-07 -- 2.9E-02 -- 1.8E-08
Dibenzofuran 6.50E-02 1.35E-04 1.93E-06 8.78E-06 1.25E-07 ........
Indeno[ 1 2,3- cdipyrene 2.10E-01 1.35E-04 1.93E-06 2.84E-05 4.05E-07 -- 1.7EiO0 -- 6.9E-07
S2- Methylnaphthalene 8.00E-02 1.35E-04 1.93E-06 1.08E-05 1.54E-07 ........
Phenanthrene 3.70E-01 1.35E-04 1.93E-06 5.00E-05 7.14E-07 ........
Arsenic 6.40E+00 1.35E-04 1.93E-06 8.64E-04 1.24E-05 3.0E-04 1.8E4 00 2.9E 00 2.2E-05
Cadmium 4.90E--01 1.35E-04 1.93E-06 6.62E- 05 9.46E-07 1.0E-03 (t) -- 6.6E-02 --
Chromium 9.70E 100 1.35E-04 1.93E-06 1.31 E-03 1.87E-.05 5.0E-03 ... 2.6E-01 .

Lead 1.49E 402 1.35E-04 1.93E- 06 2.01E-02 2.88E-- 04 .........
Merculy 1.30E-01 1.35E-04 1.93E- 06 1.76E-05 2.51 E- 07 3.0E --04 (H) .. 5.9E- 02 --

C.;l' iI Iml ed on TEF. ,,r;ing BlalP toxicity TOTAL: I 7.3"- 1 3.6E-- E 0'-51
a -- Value is for endrin
f- Value is for cadmium in food
H - Value obtained from HEAST

1531 .XX Page 3 of 3 B:\const-sb



CURRENT & FUTURE 'RECREATIONAV CHILD (Child Trespasser): Incidental Ingestion of Subsurface Sois

Parmeter Exposure Paint Intkeay) Subchronic Intake Toxicit Value
Concentration 1 I(mg/kg-day) FRfD,- CSF -] Hazard Index Cancer Risk

qt Noncarcinoaen -Car-cinqgn.Noqncio-_ rinogen (f~rg~gzdyL -Ag~gyE .. (unifleesj

alpha --Chliordane 6.OOE-0l 2.56E-07 1- .54E-07 -- 6.OE-05 (H) 1.3E4 00 2.6E-03 -

gamma- Chlordlane 5.70E-01 2.56E-07 1- .46E-07 -- .OE-05 (H) 1.3E+ 00 2.4E-03 -

4,4'-ODD 8.50E-02 2.56E-07 -- 2.18E-08 - -2.4E-01 --

4.4'-DOE 3.30E-01 2.56E-07 -- 8.45E-08 - 3.4E-0l 1-

4.4- DDT 3.90E+ 00 2.56E-07 -- 9.98E-07 -- 5.OE-04 (H) 3.4E-01 2.OE-03 -

Dieickin 5.70E-02 2.56E-07 1- .46E-08 -- 5.012-05 (H) 1.6E+01 2.912-04 -

Endin aldehyde 1.40E-02 2.56E-07 -- 3.58E-09 -- 3.OE-04 (a)(H) 1- .2E-05 -

Heptachlor 4.30E-02 2.56E-07 1- .10E-08 -- 5.OE-04 (H) 4.5E+ 00 2.2E-05 -

Heptachior epoxide 5.40E-03 2.56E-07 1- .38E-09 -- 1.3E-05 (H) 9.1lE4 00 l.lE-04 -

Methoxychior 4.90E-01 2.56E-07 1- .25E-07 -- 5.OE-03 (H) -- 2.5E-05 -

Anthracene 1.50E-01 2.56E-07 -- 3.84E-08 -- 3.OE+O0 (H) -- 1.3E- 08 -

Benzoialanthracene 3.20E-01 2.56E-07 -- 8.19E-08 11 - .1E+00 *--

Benzo~aj pyrene 2.60E-01 2.56E-07 -- 6.66E-08 --- 7.3E+0- -

Benzoibjtlusoranthene 3.10E-01 2.56E-07 - 7.94 E -08 -- 1 .OE+0O *--

Benzojkjfiuu0rantiiene 2.90E -0 1 2.56E-07 -- 7.42E-08 -4.8E-01 ' .

Chrysene 3.30E -0 1 2.56E-07 -- 8.45E-08 --- 2.9E-02 *-

Dibenzolturan 6.50E-02 2.56E-07 1- .66E-08--- -

In deno 11.2,3 -cl pyr en e 2.10E-01 2.56E-07 -- 5.38E-08 1-- .7E4 00 *--

2-Methyinaptithaiene 8.OOE-02 2.56E-07 -- 2.05E-08 - -- --

Phenanthreiie 3.70E-01 2.56E-07 -- 9.47E-08-- ----

Arsenic 6.40E+ 00 2.56E-07 1- .64E-06 -- 3.OE-04 (H) 1.812+00 5.5E -03 -

Cadmium 4.90E-01 2.56E-07 1- .25E-07 -- 1.OE-03 (F7)(b) 1- .3E-04 -

Chromium 9.70E-+00 2.56E-07 -- 2.48E-06 -- 2.OE-02 (H) 1- .2E -04 -

Lead 1.49E+ 02 2.56 E -07 -- 3.81 E- 05 - -- --

Mercury 1.30E-01 2.56E-07 -- 3.33E-08 -- 3.OE-04 (H) -- .1E-04 -

- SF is based on TEF, using BlajP toxicity TOTAL: 0.01--

1531.XX Page l ot 3 b:\tesp -sb



CURRENT & FUTURE *RECREATIONAL' CHILD (Child Trespasser): Inhalation of Fugitive Dusts from Subsurface Soils

Parameter Exposure Point Intake (day- ' )  Subchronic Intake Toxicity Value
Concentation F (mg/kg-day) F RfDc* CSF I Hazard Index Cancer Risk

.. .. ...... ...... . (mQ/k Norncarcinog _an C rioln Noncarcinoge~n Carcinogen a v).. _m /g- davi - ' _{ntes_._ _ un"_ =n Carcinogen g -(dy) itwnieesi_

alpha-Chlordane 6.00E-01 8.44E-12 5.06E-12 .... 1.3E+00 ....
gamma-Chlordane 5.70E-01 8.44E-12 -- 4.81 E- 12 .... 1.312+00 ....
4.4'- DDD 8.50E-02 8.44E-12 -- 7.17E-13 ..........
4,4'- DDE 3.30E-01 8.44E-12 -- 2.79E- 12 ..........
4.4*-DDT 3.90E+00 8.44E-12 -- 3.29E- 11.... 3.4E-01 ..
Dielckin 5.70E-02 8.44E-12 -- 4.81E-13 .... 1.6E+01 ....
Endrin aldehyde 1.40E-02 8.44E-12 -- 1.18E-13 ..........
Heptachlor 4.30E-02 8.44E-12 -- 3.63E - 13 .... 4.6E+00 ....
Heptachlor epoxide 5.40E-03 8.44E-12 -- 4.56E-14 .... 9.1E+00 ....
Methoxychlor 4.90E-01 8.44E-12 -- 4.14E-12 ..........
Anthracene 1.502-01 8.44E-12 -- 1.27E- 12 ..........
Benzo(ajanthracene 3.20E-01 8.44E-12 -- 2.70E- 12 ..........
Benzo[a] pyrene 2.60E-01 8.44E-12 -- 2.19E-12 ..........
Benzolbjfluoranthene 3.10E-01 8.44E-12 -- 2.62E- 12 ..........
Benzolklfluoranthene 2.90E-01 8.44E-12 -- 2.45E- 12 ..........
Chrysene 3.30E-01 8.44E-12 -- 2.79E - 12 ..........
Dibenzoluran 6.50E-02 8.44E-12 -- 5.49E- 13 ..........
Indeno 1.2,3- cdlpyrene 2.10E-01 8.44E-12 -- 1.77E- 12 ..........
2- Methylnaphthalene 8.00E-02 8.44E-12 -- 6.75E- 13 .......
Phenanthrene 3.70E-01 8.44E-12 -- 3.12E - 12 ..........
Arsenic 6.4024 00 8.44E-12 -- 5.40E-11 .... 1.5E- 01 ....
Cadmium 4.90E-01 8.44E-12 -- 4.14E- 12 .... 6.1E4 00 ....
Chromium 9.70E+00 8.44E-12 -- 8.19E-11 . 4.1E4 01 ....
Lead 1.49E+02 8.44E-12 -- 1.26E-09 ..........
Mercury 1.30E-01 8.44E- 12 -- 1.10E-12 -- 8.6E-05 (H) -- 1.3E-08 --

* - CSF is based on TEF. using B[ajP toxicity TOTAL: < 0.01

1531 XX Page 2 of 3 b:\tresp -sb



CURRENT & FUTURE 'RECREATIONAL- CHILD (Child Trespasser): Dermal Contact with Subsurface Soils

Parameter Exposure Point Intake (day-') Subchronic Intake Toxicity Value
Concentration F- (mgtkg-day) [RfDc-- CSF7- Hazard index Cancer Risk

inaka o-n.r .Nfil~e _iarcinoqgrj Noncarcingen* Carcinogn da f jgy' Ayi)s

aipha-Chiordane 6.OOE-01 1.67E-05 -- 1.OOE-05 -- 6.OE-05 (H) 1.3E+ 00 1.7E-01 -

gamma-Chiordane 5.70E-01 1.67E-05 -- 9.52E-06 - ~ 6.OE-05 (H) 1.3E+00 1.6E-01 -

4.4'-ODD 8.50E-02 1.67E-05 - 1.42E-06 -- 2.4E-01 --

4.4'-DDE 3.30E-01 1.67E-05 -- 5.51 E -06 - 3.4E-01 --

4.4'- DDT 3.90E+00 1.67E-05 -- 6.51 E -05 -- 5.OE-04 (H) 3.4E-01 1.3E-O1 -

Diecfrmn 5.70E-02 1.67E-05 -- 9.52E-07 -- 5.OE-05 (H) 1.6E+01 1.9E-02 -

Endkin alehyde 1.40E-02 1.67E-05 -- 2.34 E- 07 -- 3.OE-04 (a)(H) -- 7.8E-04 -

Heptachlor 4.30E-02 1.67E-05 -- 7.18E-07 -- 5.O12-04 (H) 4.5E+00 1.4E-03 -

Heptachlor epoxide 5.40E -03 1.67E-05 -- 9.02E-08 -- 1.3E-05 (H) 9.1E+00 6.9E-03 -

Methoxychior 4.90E-01 1.67E-05 -- 8.18E-06 -- 5.O12-03 (H) -- 1.6E-03 -

Anthracene 1.50E-01 1.67E-05 -- 2.51 E- 06 -- 3.OE-.00 (H) -- 8.4E-07 -

Benzojajanthracene 3.20E-01 1.67E-05 -- 5.34E-06 --- 1.1 E+00 *--
Benzolal pyrene :2.60E-01 1.67E-05 -- 4.34 E -06 -- 7.3E+00 --

Benzolbiliuoranthene 3.10E-01 1.67E-05 -- 5.18E-06 -1.0E+00 *--
Benzolklfluoranthene 2.90E-01 1.67E-05 -- 4.84 E- 06 --- 4.8E-01 *--
Chrysene 3.30E-01 1.67E-05 -- 5.51 E- 06 - -2.9E-02 *--
Dibenzofuran 6.50E-02 1 .67E-05 -- 1 .09E-06-- -------

Indenolt2.3-cdlpyrene 2.10E-01 1.67E-05 -- 3.51 E- 06 - -1.7E+00 *--
2-- M eI iy I i iP4) itIiraIo #ie 8.OOE-02 1 .67E-05 -- 1 .34E-06- -------

Phenanthrvne 3.70E-01 1.67E-05 -- 6.18E-06 - -- --

Arsenic 6,40E+00 1.67E-05 -- 1.07E-04 -- 3.OE-04 (H) 1.8E+00 3.6E-01 -

C"Admi1111 4.90E- 01 1.67E -05 -- 8.18E-06 -.- .OE-03 (F)(b) -- 8.2E-03 -

Chromium 9.70E1 00 1.(37E-05- 1 .62E-*-- -04 2.OE- 02 (H) -- 8. 1 E.- 03 -

Lead 1.49E-t02 1.67E-05 -- 2.49E-03 - -- --

Mercury 1.30E-01 1.67E-05 -- 2.17E-06 -- 3.OE -04 (H) -- 7.2E-03 -

-CSF is based ofi TEF. using Bja)P toxicity TOTAL: 0.87 -

- Subchronic RIDS (RfD,(.) are obtained from HEAST (anthracene and chromium are the only constituents for which the subchronic RID,,*s differ from the chronic RIDs)
a - Value is for endrin
b - No subchronic RI 0 available for this constituent (due to background dietary exposure); chronic RID is used
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CURRENT OCCUPATIONAL ADULT (DEH Yard Worker): Incidental Ingestion of Surface Soils

Paramneter Exposure Point Intake (day-') Chronic Intake Toxicity Value
Concentration F1 (mg/kg-day) -1 I RID -CSF- Hazard index Cancer Risk

alpha-Chiordlane 6.60E-01 3.82E-07 1.36E-07 2.52E-07 8.98E-08 6.OE-05 1.3E+00 4.211-03 1.2E-07
gamma -C hiordlane 6.40E-01 3.82E-07 1.36E-07 2.44E-07 8.70E-08 6.OE-05 1.3E+00 4.1E-03 1.1E-07
4.4'-DDE 1.80E+00 3.82E-07 1.36E-07 6.88E-07 2.45E-07 -- 3.4E-01 -- 8.3E-08
Benzofalatithracene 1.60E-01 3.82E-07 1.36E-07 6.11IE-08 2.18E-08 -- .IE+00 *- 2.3E-08
Chrysene 4.50E-01 3.82E-07 1.36E-07 1.72E-07 6.12E-08 -- 2.9E-02 *- 1.8E-09
Phenanthrene 7.80E-01 3.82E-07 1.36E-07 2.98E-07 1.06E-07 -- --

Arsenic 4.60E+00 3.82E-07 1.36E-07 1.76E-06 6.26E-07 3.OE-04 1.8E+00 5.9E-03 1.1IE-06
Barium 1.20E+02 3.82E-07 1.36E-07 4.58E-05 1.63E-05 7.OE-02 -- 6.5E-04 --

Chromium 1.50E+01 3.82E-07 1.36E-07 5.73E-06 2.04E-06 5.OE-03 -- 1.1E-03 -

lead 6.0012+01 3.82E-07 1.36E-07 2.29E-05 8.16E-06------

TOTAL- 0.02 L4 -

f!JaL[U OCCUPATIONAL ADULT (DEH Yard Worker): Incidental Ingestion of Surface Soils

Parameter Exposure Point Intake (day 2) - .Chronic Intake Toxicity Value
Concentration 1-I (mg/kg-day) 1 7 RID CS-F 1 Hazard Index Cancer Risk

alh -C hlodan .6E0 4.8g9Esg07 1.75E-07 7.82E-07~n 2.0E0 6.OE'gqn. 1.3E/kg+00y 1.3E-02y1 3.6ss utEs07

ampha-Chiordane 1.60E+00 4.89E-07 1.75E-07 7.82E-07 2.80E-07 6.OE-05 1.3E+00 1.3E-02 3.6E-07

4.4'-ODE 1.80E+00 4.89E-07 1.75E-07 8.80E-07 3.15E-07 -- 3.4E-01 -- 1.1 E-07
4,4'- DDT 1.OOE±00 4.89E-07 1.75E-07 4.89E-07 1.75E-07 5.OE-04 3.4E-01 9.8E-04 6.OE-08
Dielckin 9.40E-02 4.89E-07 1.75E-07 4.60E-08 1.64E-08 5.OE-05 1.6E+01 9.2E-04 2.6E-07
Heptachlor 3.OOE-01 4.89E-07 1.75E-07 1.47E-07 5.2512-08 5.0E-04 4.5E+00 2.9E-04 2.4E-07
Maiathion 4.19E-01 4.89E-07 1.75E-07 2.05E-07 7.33E-08 2.OE-02 -- .OE-05 -

Methoxychior 2.40E+00 4.89E-07 1.75E-07 1.17E-06 4.20E-07 5.OE-03 -- 2.3E -04 -

Benzolalanthracene 1.60E-01 4.89E-07 1.75E-07 7.82 E -08 2.80E-08 -- 1.1E+00 * -- 3.OE-08
Chrysene 4.50E-01 4.89E-07 1.75E-07 2.20E-07 7.88E-08 -- 2.9E-02 *- 2.3E-09
Phenanthrene 7.80E-01 4.89E-07 1.75E-07 3.81 E -07 1.37E-07- ----

Arsenic 1.60E+01 4.89E-07 1.75E-07 7.82E-06 2.80E-06 3.OE-04 1.8E+00 2.6E-02 4.9E-06
Barium 1.30E+02 4.89E-07 1.75E-07 6.36E-05 2.2712-05 7.012-02 -- 9.E-04 -

Chromium 1.50E+01 4.89E-07 1.75E-07 7.34E-06 2.62E-06 5.OE-03 -- 1.5E-03 -

Lead 5.40E+02 4.89E-07 1.75E-07 2.64E-04 9.45E-05- -- -

TOTAL: 0.06 LE.34E-0e

1531.XX -CSF Is based on TEF, using BlaiP toxicity b:\DEHINGSS



CURRENT OCCUPATIONAL ADULT (DEH Yard Worker): Inhalation of Fugitive Dusts from Surface Soils

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value
Concentration I I (mg/kg-day) RfD CSF I Hazard index Cancer Risk

(Ama/ka) NoncarcinoaenL-- Carcinogen Noncarcinoaen Carcinoaen. . (mOgdayA- a -y-' (unitiess) (unitLess}

alpha-Chlordane 6.60E-01 4.68E-10 1.60E-10 3.09E-10 1.06E-10 -- 1.3E+00 -- 1.4E-10

gamma-Chlordane 6.40E-01 4.68E-10 1.60E-10 3.00E-10 1.02E-10 -- 1.3E+00 -- 1.3E-10

4.4'- DDE 1.80E+00 4.68E-10 1.60E-10 8.42E-10 2.88E-10 -- 1.3E+ 00 -- 3.7E-10

Benzola]anthracene 1.60E-01 4.68E-10 1.60E-10 7.49E- 11 2.56E- 1I I.

Chrysene 4.50E-01 4.68E-10 1.60E-10 2.11 E- 10 7.20E- 11 ........

Phenanthrene 7.80E-01 4.68E-10 1.60E-10 3.65E-10 1.25E-10 ........

Arsenic 4.60E+00 4.68E-10 1.60E- 10 2.15E-09 7.36E-10 -- 1.5E+01 -- 1.1E-08

Barium 1.20E+02 4.68E-10 1.60E-10 5.62E-08 1.92E-08 1.4E-04 -- 4.0E-04 --

Chromium 1.50E+01 4.68E-10 1.60E- 10 7.02E-09 2.40E-09 -- 4.1E+01 -- 9.8E-08

Lead 6.00E+01 4.68E-10 1.60E- 10 2.81E-08 9.60E-09 ........

TOTAL < 0.01 1.1E-07

EUIUfl. OCCUPATIONAL ADULT (DEH Yard Worker): Inhalation of Fugitive Dusts from Surface Soils

Par-ameier Exposure Point Intake (day-') Chronic Intake Toxicity Value

Concentration I I (mg/kg-day) I] RiD CSF 1 Hazard Index Cancer Risk
..... .... ....{m ~ g ... . o ca'cq~qg rl C rc gen ..... H _q ca e n e-_ _ [. rge_ n_.. . .g-gd~iy)_ ___(mg g -d~a :_... (unftlel_ sAw I. . _~ .E )_

- (mgll~gL ---A~n~~ ----flg~-~ acng.~ (mg-dy..J gk y) iti~s . es --

alpha-Chlordane 1.60E+00 5.99E-10 2.14E- 10 9.58E- 10 3.42E-1O -- 1.3E+O0 -- 4.5E-10

gamma-ChIordane 1.60E+00 5.99E-10 2.14E- 10 9.58E-10 3.42E- 10 -- 1.3E+00 -- 4.5E- 10

4.4'-. DDE 1.80E+00 5.99E-10 2.14E- 10 1.08E-09 3.85E - 10-.......

4,4'-DDT 1.002+00 5.99E-10 2.14E-10 5.99E- 10 2.14E- 10 -- 3.4E-01 -- 7.3E-11

Dieldrin 9.40E-02 5.99E-10 2.14E- 10 5.63E- 11 2.01 E - 11 -- 1.6E+01 -- 3.2E - 10

Heptachlor 3.0012-01 5.99E-10 2.14E- 10 1.80E- 10 6.42E- 11 -- 4.6E+00 -- 3.OE- 10

Malathion 4.19E-01 5.99E-10 2.14E- 10 2.51E-10 8.97E- I ........

Methoxychlor 2.40E+00 5.99E-10 2.14E- 10 1.44E-09 5.14E-10 ........

Benzo[alanthracene 1.602-01 5.99E-10 2.14E- 10 9.58E- 11 3.42E-11 . ....

Chrysene 4.50E-01 5.9912-10 2.14E- 10 2.70E- 10 9.63E- 11 ........

Phenanthrene 7.80E-01 5.99E-10 2.14E- 10 4.67E- 10 1.67E-10 ........

Arsenic 1.60E+01 5.99E-10 2.14E- 10 9.58E-09 3.42E-09 -- 1.5E+01 -- 5.2E-08

Barium 1.30E+02 5.99E-10 2.14E-10 7.79E-08 2.78E-08 14E-04 -- 5.6E-04 --

Chromium 1.50E+01 5.99E-10 2.14E- 10 8.99E-09 3.21 E-09 -- 4.1E+01 -- 1.3E-07

Lead 5.40E+02 5.99E-10 2.14E- 10 3.23E-07 1.16E-07 ........

TOTAL: < 0.01 1.8E-07

1531.XX B:\deh-inss



CURRENT OCCUPATIONAL ADULT (DEH Yard Worker): Dermal Exposure to Surface Soils

Parameter Exposure Point Intake (dayl' Chronic Intake Toxicity Value
Concentration F -1 (mg/kg-day) I RID CSF I Hazard Index Cancer Riskmg ~"a q -~r~~ QarnQ 9fl _.NQnoIrc1nQgen ___~_ _ -dyyL uWL . (nl

alpha-Chorciane 8.60E-01 2.20E-04 7.86E-05 1.45E-04 5.19E-05 6.OE-05 1.3E+00 2.4E+00 6.7E-05
gammna-Chlordane 6.40E-01 2.20E-04 7.86E-05 1.41E-04 5.03E-05 6.OE-05 1.3E+00 2.3E+00 6.5E-05
4,4'-DDE 1.80E+00 2.20E-04 7.86E-05 3.96E-04 1.41E-04 -- 3.E-0I - 4.8E-05
Benzo[ajanthracene 1.60E-01 2.20E-04 7.86E-05 3.52E-05 1.26E-05 1 1E+00 * -- A.E-05
Chrysene 4.50E-01 2.20E-04 7.86E-05 9.90E-05 3.54E-05 -- 2.9E-02 * -- .OE-06
Phenanthrene 7.80E-01 2.20E-04 7.86E-05 1.72E-G4 6.13E-05--- -
Arsenic 4.60E+00 2.20E-04 7.86E-05 1.01 E-03 3.62E-04 3.OE-04 1.8Ei-00 3.4E+00 6.312-04
Barium 1.20E+02 2.20E-04 7.86E-05 2.64E-02 9.43E-03 7.OE-02 -- 3.8E-01 -

Chromium 1.50E+01 2.20E-04 7.86E-05 3.30E-03 1.18E-03 5.OE-03 -- 6.6E-01 -
Lead 6.OOE±01 2.20E-04 7.86E-05 1.32E-02 4.72E-03 -----

TOTAL: E1 9. 2 . 0

fUJJ~fl OCCUPATIONAL ADULT (DEH Yard Worker): Dermal Exposure to Surface Soils

Parameter Exposure Point ___ intake (daj)_ ____Chronic Intake Toxicity Value ___

Concentration I F _ (mg/kg-day) 1 RID CSF 1 Hazard Index Cancer Risk
----- - Jmfl~g Nonar~jggen Carcinoggen -i cri~~ Carcinogen (gkg dy)jrngigzdy)- un tsL unI

aipha-Chiordane 1.60E+00 2.82E-04 1.O11E-04 4.51 E -04 1.62E-04 6.OE-05 1.3E+00 7.5E+00 2.1IE-04
gamma-Chiordane 1.60E+00 2.82E-04 1.01E-04 4.51 E- G4 1.62E-04 6.OE-05 1.3E+00 7.5E+00 2.1IE-04
4,4'-DDE 1.80E+00 2.82E-04 1.01E-04 5.08E-04 1.82E-04 -- 3.E-O1 -- 6.2E-05
4.4'-DDT 1.00E4-00 2.82 E -04 1.O01 E -04 2.82E-04 1.01 E-04 5.OE-04 3.4E-Ol 5.6E-01 3.4E-05
Dieldrin 9.40E-02 2.82E-04 1.0IE-04 2.65E-05 9.49E-06 5.OE-05 1.6E+01 5.3E-01 1.512-04
Heptachlor 3.OOE-01 2.82E-04 1.01E-04 8.46E-05 3.03E-05 5.OE-04 4.5E+00 1.7E-01 1.4E-04
Malathion 4.19E-01 2.82E-04 1.01 E-04 1.18E-04 4.23E-05 2.OE-02 -- 5.9E-03 -
Methoxychior 2.40E+00 2.82E-04 1.01E-04 6.77E-04 2.42E-04 5.OE-03 -- I.E-O1 -
Benzojajanthracene 1.60E-01 2.82E-04 1.OIE-04 4.51 E- 05 1.62E-05 1 1Ei00 -- 1.8E-05
Chrysene 4.50E-01 2.82E-04 1.01E-04 1.27E-04 4.55E-05 -- 2.9E-02 1- .3E-06
Phenanthrerie 7.80E-01 2.82E-04 1.01E-04 2.20E-04 7.88E-05--- -
Arsenic 1.60E+01 2.82E-04 1.0112-04 4.51 E-03 1.62E-03 3.OE-04 1.8E+00 1.5E+01 2.9E-03
Barium 1.30E+02 2.82E-04 1.01IE-04 3.67 E- 02 1.31 E- 02 7.OE-02 -- 5.2E-01 -
Chromium 1.50E+01 2.82E-04 1.011E-04 4.23E-03 1.52E-03 5.OE-03 -- 8.5E-01 -
Lead 5.40E+02 2.82E-04 1.01E-04 1.52E-01 5.45E-02---

TOTAU F3 W8jLr7-0I

I 531.XX -- CSF 15 based on TEF, using BiaIP toxicity b:\DEHDEFV\A



CURRENT OCCUPATIONAL ADULT (Landscaper): Incidental Ingestion of Surface Soils

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value
Concentration 1- I (mg/kg -day) F RID CSF Hazard Index Cancer Risk

S- JnI~L Noncarcinogen Carcinogen_ Noncarcinogen Carcngn _( k=-Lgmday) -- unitessl-. unotess)

aipha-Chordane 6.60E-01 4.70E-09 1.68E-09 3.10E-09 1.11 E-09 6.OE-05 1.3E+00 5.2E-05 1.4E-09
garnia-Chiordane 6.40E-01 4.70E-09 1.68E-09 3.01 E -09 1.08E-09 6.OE -05 1.3E+00 5.OE-05 1.4E-09
4.4'-DDE I1-8E+00 4.70E-09 1.68E-09 8.46E-09 3.02E-09 -- 3.E-01 I- -1.E-09
Benzolalanthrfac ene 1.60E-01 4.70E -09 1.68E-09 7.52E- 10 2.69E -10 -- 1.IE*00 *- 2.8E- 10
Chrysene 4.50E-01 4.70E-09 1.68E-09 2.12E-09 7.56E -10 -- 2.9E-02 * - 2.2E- 11
Phenanthrene 7.80E-01 4.70E-09 1.68E-09 3.67E-09 1.31 E -09---- -

Arsenic 4.60E+00 4.70E -09 1.68E-09 2.16E-08 7.73E-09 3.OE-04 1.8E+00 7.2E-05 1.4E-08
Barium 1.20E+02 4.70E-09 1.68E-09 5.64E-07 2.02E-07 7.OE-02 -- 8.1IE-06 -

Chromium 1.50E 401 4.70E-09 1.68E-09 7.05E -08 2.52E-08 5.OE-03 -- A.E-05

Lead 6.OOE4 01 4.70E -09 1.68E-09 2.82E-07 1.01 E-07- -- -

TOTAL: < 0.01 1.8E-08
CURRENT OCCUPATIONAL ADULT (Landscaper): Inhalation of Fugitive Dusts from Surface Soils

Pfirameter Exposure Point Intake (d ayj Chronic Intake _Toxicity Value
Concentration [-- I(mg/k.g - day -y I - RID CSF - Hazard Index Cancer Risk

-- .. (m/hg) f'~Ql~r~n~g~ - .~8~iflgen onca~in~~n ~ rc~nge - (g/kgday) (mg/kg-day) . (unitiess) - untsX

oipha -Chordai ie 6.60E-01 5.99E -13 2.14 E -13 3.95E- 13 1.41 E -13 -- 1.3E4 00 -- 1.8E- 13
gamma- Chordanre 6.40E-01 5.99E- 13 2.14E- 13 3.83E- 13 1.37E- 13 -- 1.3E +O 00 1.8E-13
4.4- D DE 1.80E + 00 5.99E- 13 2.14 E -13 1.08E- 12 3.85E -13-- -- -

[enzolsatnrrirceiie 1.601-01 5.9917- 13 2.14 E -13 9.58E- 14 3.4 2E-1 -14
Chrysene 4.50E-01 5.99 E -13 2.14E -13 2.70E- 13 9.63E -14 -

Phenanthrerie 7.80E-01 5.99E -13 2.14 E -13 4.67E- 13 1.67E- 13 -------

Arsenic 4.60 E 400 5.99E- 13 2.14 E -13 2.76E- 12 9.84 E -13 - .5E-i 01 1.5E- I1
Barium 1. 20E 402 5.99E -13 2.14 E -13 7.19E -11 2.57E-1 I I4IE-04 5. 51IE- 07
Chromiumi 1. 50E 401 5.99E- 13 2.14 E -13 8.99E- 12 3.21 E- 12 -4. 1 E4 01 -- 1.3E- 10
Lead 6.OOE+0l 5.99E- 13 2.14 E- 13 3.59E- I 1.28E-1 I- I

Page 1 of 2 TOTAL: < 0.01 1.5E- 10

1531 .XX *-CSF is based on TEF. using BjaIP toxicity b:\Iandsscu



CURRENT OCCUPATIONAL ADULT (Landscaper): Dermal Contact with Surface Sois

Parameter Exposure Point Intake (day-') Chronic Intake -1 F FDToxicity Value CFHzr ne acrRs
Concentration FI (mg/kg -day) 7RDCF 1 Hzr ne acrRs

(rngLgL-. -. Non-car[n~og n- Carcgi !--..Noncarcinogen Ccr~on Lgk~a) ~ /gdy . uils)(Yuitessj

aipha-Chlordane 6.60E-01 2.82E-07 1.01E-07 1.86E-07 6.67E-08 6.OE-05 1.3E+00 3.1E-03 8.7E-08
gamma-Chiordlane 6.40E-01 2.82E-07 1.OIE-07 1.80E-07 6.46E-08 6.OE-05 1.3E+00 3.OE-03 8.4E-08
4,4*-DDE 1.80E+00 2.82E-07 1.01E-07 5.08E -07 1.82E-07 -- 3.4E-01 -- 6.2E-08
Benzolajanthracene 1.60E-01 2.82E-07 1.01E-07 4.51 E -08 1.62E-08 -- 1.1E+00 - 1.7E-08
Chrysene 4.50E-01 2.82E-07 1.O1E-07 1.27E-07 4.55E-08 -- 2.9E -02 * -1.3E-09

Phenanthreiie 7.80E-01 2.82E-07 1.OIE-07 2.20E-07 7.88E-08 --- -

Arsenic 4.60E+00 2.82E-07 1.01E-07 1.30E-06 4.65E-07 3.OE-04 1.8E+00 4.3E-03 8.4E-07
Barium 1.20E+02 2.82E-07 1.01E-07 3.38E-05 1.21E-05 7.OE-02 -- 4.8E-04 -

Chromium 1.50E+01 2.82E-07 1.01E-07 4.23E-06 1.52E-06 5.OE-03 -- 8.5E-04 -

Lead 6.OOE+01 2.82E-07 1.OIE-07 1.69E-05 6.06E -06 --- -

Page 2 of 2 TOTAL: 0.01 1E061

1531.XX CSF is based on TEF. using BlaIP toxicity b:\Iandsscu



FUTURE OCCUPATIONAL ADULT (Landscaper): Incidental Ingestion of Surface Soils

Parameter Exposure Point nkeda')Chronic Intake Toxicity Value Hz neConcentration FI r(mg/kg-day) ] I RDCSF -.- aadIdx Cancer Risk
__jMg/kgLNoncarcinogn grqnogn -_Noncarcinopen Carcip.gen__fqWgg ay)___mg/kg =&y' (it essl .AyiessL

aipha-Chordarie 1.60E4-00 1.88E-08 6.71 E -09 3.01E-08 1.07E-08 6.OE-05 1.3E+00 5.OE-04 114E-08
gamma- Chordaro 1.60E+00 1.88E-08 6.71 E -09 3.01E-08 1.07E-08 6.OE -- 05 1.3E4 00 5.OE- 04 1.4E-08
4.4'-DDE 1.80E+00 1.88E-08 6.71 E -09 3.38E-08 1.21E-08 -- 3.4E-01 -- 4.E-09
4.4*-DDT 1.OOE+00 1.88E-08 6.71 E -09 1.88E-08 6.71 E -09 5.OE-04 3.4E-01 3.8E-05 2.3E-09
Oildrin 9.40E-02 1.88E-08 6.71 E -09 1.77E-09 6.31 E -10 5.OE-05 1.6E+01 3.5E-05 1.OE-08
Heptachlr 3.OOE-01 1.88E-08 6.71 E -09 5.64E-09 2.01 E -09 5.OE-04 4.5E+00 1.1E-05 9.1 E-09
Malathion 4.19E-01 1.88E-08 6.71 E -09 7.68E-09 2.81 E -09 2.OE-02 -- 3.9E-07 -

Methoxychior 2.40E+00 1.88E-08 6.71 E- 09 4.51 E -08 1.61 E -08 5.OE-03 -- 9.OE -06
Benzo~alanthracene 1.60E-01 1.88E-08 6.71 E -09 3.01E-09 1.07E-09 1. .1 E +00 -- 1.1E-09
Chrysene 4.50E-01 1.88E-08 6.71 E -09 8.46E-09 3.02E-09 -- 2.9E-02 -- 8.8E- I1
Phenanthiene 7.80E-01 1.88E-08 6.71 E- 09 1.47E-08 5.23E-09------
Arsenic 1.60E+01 1.88E-08 6.71 E -09 3.01E-07 1.07E-07 3.OE-04 l.8E-+00 1.OE-03 1.9E--07
Bar ium 1.30E+02 1.88E-08 6.71 E -09 2.44E-06 8.72E-07 7.OE-02 - 3.5E -05 -

Chromium 1.50E+01 1.88E-08 6.71 E -09 2.82E -07 1.01E-07 5.OE-03 -- 5.6E-05 -

Lead 5.40E +02 1.88E -08 6.71 E -09 1.0211-05 3.62E-06--------

TOTAL: <0.01 2.4E-07
[-U MURE OCCUPAT IONAL ADULT (Landscaper): Inhalation of Fugitive Dusts from Surface Soils

Parameter Exposure Point Inae(a-'Chronic Intake .Toxicity au
Concentration I~ .r5 (dyI I (mg/kg -dcay) RID - CSF I Hazard Index Cancer Risk

(mg/kg) Noncarcinogen .~Carcinogen Noncarcinogen _ Carcinogen. (mg/kg -dcay) (mg/kg -day) (unitless) (unitiess)

alpha -Chlordane 1.60E -+O00 2.40E -12 8.55E- 13 3.84E- 12 1.37E -12 1 .3E 400 1- .8E- 12
gamnma-Ctrortinrr 1.60E 100 2.40E -12 8.55E- 13 3.84E- 12 1.37E- 12 -1.3E 400 1 . .8E- 12
4.4'-DDE 1.80E-+ 00 2.40E- 12 8.55E -13 4.32E -12 1.54E- 12 -----

4.4-DDT I.00E4.*00 2.40E -12 8.55E- 13 2.40E- 12 8. 55E -13 -.- 3.E-0l . 2.9E- 13
Dieldrin 9.40E-02 2.40E -12 8.55E- 13 2.26E- 13 8.04E- 14 - 1.6E +01 -**1.3E- 12
Heptachlor 3.OOE-0t 2.40E -12 8.55E- 13 7.20E- 13 2.57E -13 -- 4.6E+00 - 1.2E- 12
Malathion 4.19E-01 2.40E -12 8.55E- 13 1.01 E- 12 3.58E- 13- ----

Methoxychior 2.40E+00 2.40E- 12 8.55E - 13 5.76E- 12 2.05E - 12---- ---

Benzo[alanthracene 1 .60E-01 2.40E- 12 8.55E - 13 3.84 E- 13 1 .37E- 13 -

Chrysene 4.50E-01 2.40E- 12 8.55E -13 1.08E- 12 3.85E- 13----
Phenanthrene 7.80E-01 2.40E- 12 8.55E- 13 1.87E- 12 6.67E -13------
Arsenic 1.60E+01 2.40E- 12 8.55E- 13 3.84E- 11 i.37E- 11 -- 1.5E+01 -- 2.1 E- 10
Barium 1.30E+02 2.40E- 12 8.55E- 13 3.12E -10 1.11E - 10.4E-04 -- 2.2E -06 -

Chromium 1.50E+01 2.40E -12 8.55E- 13 3.60E- 11 1.28E- 11 -- 4.1E+01 -- 5.3E- 10
Lead 5.40E+02 2.40E- 12 8.55E- 13 1.30E-09 4.62E -10---

Page I of 2 TOTAL: < 0.01 7.4E-10

153! .XX CSF is based on TEF. using BjaiP toxicity bi\Landssfu



FUTURE OCCUPATIONAL ADULT (Landscaper): Dermal Contact with Surface Soils

Parameter Exposure Point Intake (day-')__ Chronic Intake __-Toxicity Value
Concnfrtion f 1 I (m/gdy F RID CF 7 Hazard Index Cancer Risk-- - -- (mg/ka) Noncarcinonen Carcinoge Nncrion Carcinogen _(!pgf; g.yL(ngft-gyfl (Nritfss (ness)

aipha-Chlordane 1.60E+00 1.13E-06 4.03E-07 1.81E-06 6.45E-07 6.OE-05 1.3E+00 3.OE-02 8.4E-07gamma-Chiordane 1.60E+00 1.13E-06 4.03E-07 1.81 E- 06 6.45E-07 6.OE-05 1.3E+00 3.OE-02 84E - 074.4'-DDE 1.80E-f00 1.13E-06 4.03E-07 2.03E-06 7.25E -07 -- 3.E-O1 -- 2.5E-074.4'-DDT l.00E+.00 1.13E-06 4.03E-07 1.13E-06 4.03E-07 5.OE-04 3.4E-01 2.3E-03 1.4 E -07Oielckln 9.40E-02 1.13E-06 4.03E-07 1.06E-07 3.79E-08 5.OE-05 1.6E+01 2.1IE -03 6.1E-07Heptachlor 3.OOE-0i 1.13E-06 4.03E-07 3.39E -07 1. 21 E -07 5.OE-04 4.5E+00 6.8E -04 5.4E-07Malathion 4.19E-01 1.13E-06 4.03E -07 4.73E-07 1.69E-07 2.O12-02 -2.E -a05Methoxychior 2.40E+00 1.13E-06 4.03E-07 2.71 E -06 9.67E-07 5.OE-03 -- 5.4E-04 -Henzolaanthrnccrnu 1.60E-01 1.13E-06 4.03E-O07 1.81 E -07 6.45E-08 1. 1 lEO --0 7.lE- 08Chrysene 4.50E-01 1.13E-06 4.03E-07 5.09E-07 1.81 E- - -7 2.9E -02 *- 5.3E -09Phenanthrene 7.80E-01 1.13E-06 4.03E-07 8.81 E-07 3.14E-07---
Aisenic 1.60E+01 1.13E-06 4.03E -07 1.81 E -05 6.45E-06 3.OE- 04 1.8E 4-00 6.OE-02 1.2E-05Barium 1.30E+02 1.13E-06 4.03E -07 1.47E-04 5.24E-05 7.OE-02 -- 2.1 E -03Chromium 1.56E+01 1.13E-06 4.03E -07 1.70E-05 6.05E-06 50OE-03 -- 3.4E-03 -Lead 5.40E +02 1.13E-06 4.03E-07 6.10E-04 2.18E-04 -

Page 2 of 2 
TOTAL: 0.13 I1.E-- 0 51

I 5ji I ( ii Iin?;PcI on TEF. uscing 111lin xicity 1, \lnnuli!;Iu



CURRENT OCCUPATIONAL ADULT (Utility Worker): Incideatiml Ingestion of Suirface Sois

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value
Concentraion r- I (mg/kg-day) 7 I RID CSF I Hazard Index Cancer Risk

bmg) Noncarclnoa~n Carclnoen Noncarclnoaen Carcioaen (mg/kg - day) (maila -dy) -' _(unittess) (unitless)

aipha-Chordane 1.60E +00 5.6412-09 2.01E-09 9.02E-09 3.22E-09 6.OE-05 1.3E+00 1.5E-04 4.2E-09
gamma-Chlordane 1.60E+00 5.64E-09 2.01 E -09 9.02E-09 3.22E-09 6.OE-05. 1.3E+00 1.5E-04 4.2E-09
4,4'-DDE 1.80E+00 5.64E-09 2.01 E-09 1.02E-08 3.62E-09 -- 3.E-O1 -- 1.2E-09
4.4'-DDT 1.OOE+00 5.64E-09 2.01E-09 5.64E-09 2.01E-09 5.OE-04 3.4E-O1 1.1E-05 6.8E- 10
Dieldrin 9.40E-02 5.64E-09 2.01E-09 5.30E-10 1.89E-10 5.OE-05 1.6E+01 1.IE-05 3.OE-09
Heptachlor 3.OOE-01 5.64E-09 2.01E-09 1.69E-09 6.03E- 10 5.OE-04 4.5E+O0 3.4E-06 2.7E-09
Malathion 4.19E-01 5.64E-09 2.01E-09 2.36E-09 8.42E-10 2.OE-02 -- 1.2E-07 -

Methoxychior 2.40E+00 5.64E-09 2.01 E-09 1.35E-08 4.82E-09 5.OE-03 -- 2.7E-06 -

Benzolajanthracene 1.60E-01 5.64E-09 2.01E-09 9.02E-10 3.22E-10 -- 1.1E+00' * 3.4E-1O
Chrysene 4.50E-01 5.64E-09 2.01 E -09 2.54E-09 9.05E -10 -- 2.9E-02 * -- 2.6E- I1
Phenanthrene 7.80E-01 5.64E-09 2.01 E- 09 4.40E-09 1.57E-09 --- -

Arsenic 1.60E+01 5.64E-09 2.01E-09 9.02E-08 3.22E-08 3.OE-04 1.8E+00 3.OE-04 5.6E-08
Barium 1.30E4+02 5.64E-09 2.01E-09 7.33E-07 2.61 E -07 7.OE-02 -- 1.OE-05 -

Chromium 1.50E+01 5.64E-09 2.01E-09 8.46E-08 3.02E-08 5.012-03 -- 1.E-05 -

Lead 5.40r:+02 5.64E-09 2.01 E -09 3.05E-06 1.09E-06 --- -

TOTAL: < 0.01 7.3E-08
CURRENT OCCUPATIONAL ADULT (Utility Worker): Inhalation of Fugitive Dusts from Surface Soils

Parameter Exposure Point Intake (day') Chronic Intake Toxicity Value Hzr ne acrPsConcentration F F (mg/kg -day) 7 7 RfD CSF 1 Hzr ne acrRs
- maq/kc) Noncarcinogen Carcinogen-- Noncarcinoggn Crcinooen (mg/k=ay), m k-dajyL)iies I np es

aipha-Chordane 1.60E+00 7.19E- 13 2.57E-13 1.15E-12 4.11 E- 13 -- 1.3E+00 - 5.3E- 13
gamma-Chiordane 1.60E+00 7.19E- 13 2.57E -13 1.1 5E- 12 4.11IE- 13 -- 1.3E +O 00 5.3E -13
4.4'-DD E 1.80E+00 7.19E- 13 2.57E- 13 1. 29E -12 4.63E- 13 - ----

4.4'-DOT 1.0OE+00 7.19E- 13 2.57E- 13 7.19E- 13 2.57E -13 -- 3.4E-01 -- 8.7E- 14
Dielckin 9.40E-02 7.19E- 13 2.57E- 13 6.76E- 14 2.42E- 14 -- 1.6E+01 -- 3.912-13
Heptachlor 3.OOE-01 7.19E- 13 2.57E- 13 2.16E- 13 7.71 E- 14 -- 4.6E+00 - 3.5E- 13
Malathion 4.19E-01 7.19E- 13 2.57E -13 3.01 E -13 1.08E- 13- ----

Methoxychior 2.40E+00 7.19E- 13 2.57E- 13 1.73E- 12 6.17E -13---- -

Benzolajanthracene 1.60E-01 7.19E- 13 2.57E- 13 1.1 5E- 13 4.11E- 14------
Chrysene 4.50E-01 7.19E-13 2.57E- 13 3.24E -13 1.1 6E- 13------
Phenanthrene 7.80E-01 7.19E-13 2.57E- 13 5.61 E -13 2.OOE -13---- -

Arsenic 1.60E+01 7.19E- 13 2.57E- 13 1.1512-11 4.11IE- 12 -- 1.5E+01 -- 6.2E- 11
Barium 1.30E+02 7.19E -13 2.57E- 13 9.35E- I 3.34E- I 1.4E-04 -- 6.7E-07 -

Chromium 1.50E+01 7.19E-13 2.57E- 13 1.OSE-lII 3.86E- 12 -- 4.1 E+01 -- 1.6E- 10
Lead 5.40E +02 7.19E-13 2.57E- 13 3.88E -10 1.39E -10- -- -

Piage 1' of 2 TOTAL: < 0.01 2.2E-10

1531.XX *CSF is based on TEF. using BlaiP toxicity b:\utiss- cu



CURRENT OCCUPATIONAL ADULT (Utility Worker): Dermnal Contact with Surface Soils

Parameter Exposure Paint Intake (day') Chronic Intake Toxicity Value
Concentration F -- (mg/kg-dlay) RID CSF Haza d Index Cancer Risk

(mg1kg NoncarcIn gen Cwsngn Nncigen Carige 9n.maka-day) (m~g-dakyLLJ uintless) (unfttessL-

aipha-Chiordane 1.60E+00 3.38E-07 1.21E-07 5.41 E-O07 1.94E-07 6.OE-05 1.3E+00 9.OE-03 2.5E-07
gamma-Chiordane 1.60E+00 3.38E-07 1.21E-07 5.41 E -07 1.94E-07 6.OE-05 1.3E+00 9.OE-03 2.5E-07
4.4'-DDE 1.80E+00 3.38E-07 1.21E-07 6.08E-07 2.18E-07 -- 3.4E-01 7.4E-08
4.4'-DDT 1.00E+00 3.38E-07 1.21E-07 3.38E-07 1.21E-07 5.OE-04 3.4E-01 6.8E-04 4.1E-08
Dieldrin 9.40E-02 3.38E-07 1.21E-07 3.18E-08 1.14E-08 5.OE-05 1.6E+01 6.4E-04 1.8E-07
Heptachici 3.OOE-01 3.38E -07 1.21E-07 1.O1E-07 3.63E-08 5.OE-04 4.5E+00 2.OE-04 1.6E-07

Malathion 4.19E-01 3.38E-07 1.21 E-07 1.42E-07 5.07E-08 2.OE-02 -- 7.1E- 06
Methoxychior 2.40E+00 3.38E-07 1.21E-07 8.11 E-07 2.90E-07 5.OE-03 1- .6E-04 -

Benzo[alanthracene 1.60E-01 3.38E-07 1.21E-07 5.41 E- 08 1.94E-08 -- 1.1E+00 - 2.1E-08

Chrysene 4.50E-01 3.38E-07 1.21E-07 1.52E-07 5.45E-08 -- 2.9E-02 * -1.6E-09

Phenanthrene 7.80E-01 3.38E-07 1.21 E-07 2.64E-07 9.44E-08 --- -

Arsenic 1.60E+01 3.38E-07 1.21 E-07 5.41 E- 06 1.94E-06 3.OE-04 1.8E+00 1.8E-02 3.4E-06

Barium 1.30F+02 3.38E-07 1. 21 E -07 4.39E-05 1.57E-05 7.OE-02 -- 6.3E-04 -

Chromium 1.50E+01 3.38E-07 1. 21 E -07 5.07E-06 1.82E-06 5.OE-03 -- 1.OE -03 -

Lead 5.40E+02 3.38E-07 1.21E-07 1.83E-04 6.53E-05 -----

Pae2 f2TOTAL: 0.04 4.4E-06

1531.XX *_CSF Is based on TEF, using B~ajP toxicity b:\utss-cu



FUTURE OCCUPATIONAL ADULT (Utility Worker): Incidental Ingestion of Surface Soils

Parameter Exposure Point Intake (day-1) Chronic Intake Toxicity Value
Concentration F I (mg~g-day) F RfD) CSF Hazard Index Cancer Risk

(ma/1a1 Noncarcinoen Carclnogen Noncarclnogon Carcinoaen (ma/kq-day) (ma/ka-day)-' (unitless) (unitlais

alpha-Chiordane 1.60E+00 2.10E-08 7.51E-09 3.36E-08 1.20E-08 6.OE-05 1.3E+00 5.6E-04 1.6E-08
gamma-Chiordlane 1.60E+00 2.10E-06 7.51E-0g 3.36E-08 1.20E-08 6.OE-05 1.312+00 5.6E-04 1.6E-08
4,4'-ODE 1.80E+00 2.1 OE -08 7.51E-09 3.78E-08 1.35E-08 -- 3.E-01 -- 4.6E-09
4.4'-DDT i.OOE+00 2.10E-08 7.51E -09 2.10E-08 7.51E -09 5.0E-04 34E-01 4.2E-05 2.6E-09
Dielckin 9.40E-02 2.1012-08 7.51 E-09 1.97E-09 7.06E-10 5.OE-05 1.6E+01 3.9E-05 1.1E-08
Heptachlor 3.0012-01 2.10E-08 7.51 E -09 6.30E-09 2.25E-09 5.OE-04 4.5E+00 1.3E-05 1.OE-08
Malathion 4.19E-01 2.10E-08 7.51 E -09 8.80E-09 3.15E-09 2.OE-02 -- 4.E-07 -

Methoxychior 2.40E4-00 2.10E-08 7.51E-09 5.04E-08 1.80E-08 5.OE-03 1- 1OE-05 -

Benrolalanthracene 1.6012-01 2.10E-08 7.51 E -09 3.36E-09 1.20E-09 1.1E+00 * -- 1.3E-09
Chrysene 4.50E-01 2.10E-08 7.51 E -09 9.45E-09 3.38E-09 -- 2.9E-02 * -- 9.812-11
Phenanthrene 7.80E-01 2.10E-08 7.51 E-09 1.64E-08 5.86E-09 --- -

Arsenic 1.60E+01 2.10E-08 7.51 E- 09 3.36E-07 1.20E-07 3.OE-04 1.8E+00 1.IE-03 2.IE-07
Barium 1.30E+02 2.10E-08 7.51 E -09 2.73E-06 9.76E-07 7.OE-02 -- 3.9E-05 -

Chromium 1.50E+01 2.10E-08 7.51 E -09 3.15E-07 1.13E-07 5.OE-03 -6.3E-05 -

Lead 5.40E+02 2.10E-08 7.51 E-09 1.13E-05 4.06E-06 --- -

TOTAL: < 0.01 2.7E-07
FUTURE OCCUPATIONAL ADULT (Utility Worker): Inhalation of Fugitive Dusts from Surface Soils

Parameter Exposure Point Intake (day-,) -- _. Chronic Intake - -Toxicity Value
Concentration (- - da7 RI CSF 1 Hazard index Cancer Risk

-- (ak) Noncarcinogen _Carcino Noncarqnogen C_.arcinogen____ /kg- day (gkqa-ayj (U tles Lunities-sL

aipha-Chiordane 1.60E+00 2.68E-12 9.71E-13 4.29E- 12 1.55E-12 -- 1.3E+0- 2.OE- 12
gamma-Chlordane 1.60E+00 2.68E- 12 9.71 E- 13 4.29E -12 1.55E-12 -- 1.3E-*00 2.OE-12
4.4'- DDE 1.80E+00 2.68E- 12 9.71 E -13 4.82E- 12 1.75E- 12 -----

4.4'- DDT 1.OOE+00 2.68E- 12 9.71E-13 2.68E-12 9.71 E -13 -- 3.E-O1 -- 3.3E -13
Dieickin 9.40E-02 2.68E-12 9.71E-13 2.52E-13 9.13E-14 -- 1.6E+01 -- 1.5E-12
Heptachlor 3.OOE-01 2.68E-12 9.71E-13 8.04E-13 2.91 E -13 -4.6E+00 -- 1.3E-12
Malathion 4.19E-01 2.68E- 12 9.71 E- 13 1. 12E- 12 4.07E -13- -- -

Methoxychlor 2.40E+00 2.68E-12 9.71 E -13 6.43E- 12 2.33E-12 --- -

Benzolalanthracene 1.60E-01 2.68E-12 9.71 E- 13 4.29E-13 1.55E-13- -- -

Chrysene 4.50E-01 2.68E- 12 9.71E-13 1.21 E -12 4.37E- 13 --- -

Phenanthrene 7.80E-01 2.68E- 12 9.71 E- 13 2.09E-12 7.57E-13 --- -

Arsenic 1.60E+01 2.68E-12 9. 71 E -13 4.29E- 11 11.5E -I I- 1.5E+01 - 2.3E -10
Barium 1.30E+02 2.68E- 12 9.71E-13 3.48E -10 1.26E-10 1.4E-04 -- 2.5E-06 -

Chromium 1.50E+,01 2.68E -12 9.71 E -13 4.02E- I 1.46E -I I- 4.1E+01 - 6.OE- 10
Lead 5.40E+02 2.68E -12 9.71 E- 13 1.45E-09 5.24E- 10 --- -

Page 1 of12 TOTAL: < 0.01 8.4E-10
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FUTURE OCCUPATIONAL ADULT (Utility Worker): Dermal Contact with Surface Sois

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value
Concentration F- F (mg/1g-day) I RID CSF I Hazard Index Cancer Risk
----bo) Noncarcinpoen Carcinogen Noncarcinoggn Carclnogen (mog-day) (ma/ka-day)-1 (unitess) (unitlessi

alpha-Chfordane 1.60E+00 1.26E-06 4.51 E -07 2.02E-06 7.22E-07 6.OE-05 1.3E+00 3.4E-02 9.4E-07
gamma-Chiordane 1.60E+00 1.26E-06 4.51 E -07 2.02E-06 7.22E-07 6.OE-05 1.3E+ 00 3.4E-02 9.412-07
4,4'-DODE 1.80E+00 1.26E-06 4.51E-07 2.27E-06 8.12E-07 -- 3.E-O1 -- 2.8E-07
4.4'-DDT 1.00E+00 1.26E-06 4.51 E -07 1.26E-06 4.51 E -07 5.OE-04 3.4E-O1 2.5E-03 1.5E-07
Dleldkin 9.40E-02 1.26E-06 4.51E-07 1.18E-07 4.24E-08 5.OE-05 1.6E+0-1 24E-03 6.8E-07
Heptachlor 3.OOE-O1 1.26E-06 4.51E-07 3.78E-07 1.35E-07 5.OE-04 4.5E+00 7.6E-04 6.IE-07
Malathion 4.19E-01 1.26E-06 4.51 E -07 5.28E-07 1.89E-07 2.OE-02 2.6E-05 -

Methoxychior 2.40E+00 1.26E-06 4.51 E-07 3.02E-06 1.08E-06 5.OE-03 -- 6.OE-04 -

Benzo[ajanthracene 1.60E-01 1.26E-06 4.51 E -07 2.02E-07 7.22E-08 -- 1.IE+00 *- 7.6E-06
Chrysene 4.5012-01 1.26E-06 4.51E-07 5.67E-07 2.03E-07 -- 2.9E-02 *- 5.9E-09
Phenanthrene 7.80E-01 1.26E-06 4.51 E -07 9.83E-07 3.52E-07 - --

Arsenic 1.60E+01 1.26E-06 4.51 E-07 2.02E-05 7.22E-06 3.OE-04 1.8E+00 6.7E-02 1.3E-05
Barium 1.30E4 02 l.2GE-06 4.51E-07 1.64E-04 5.86E-05 7.OE-02 -- 2.3E-03 -

Chromium 1.50E+01 1.2612-06 4.51E-07 1.89E-05 6.77E-06 5.OE-03 -- 3.8E-03 -

Lead 6.40E+02 1.26E-06 4.51 E -07 6.80E-04 2.44 E -04 --- -

Page 201f2 TOTAL: 0.15 L i~~
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FUTURE CONSTRUCTION WORKER: Incidental Innestlon of Surface Soils

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value
concentration I I (mgtkg-day) I RD CSF I Hazard index cancer Risk

(moCIka Noncrinomn1 Carcinogn Noncafrcinoan Carcinogen (ma/kg-day) (ma/ka-davl' Juniltss) (unItless)

alpha-Chiordlane 1.60E+00 2.25E-08 3.22E-08 3.60E-06 5.15E-08 6.0E-05 1.312+00 6.OE-02 6.7E-08
gamma-Chiordane 1.60E+00 2.25E-08 3.22E-08 3.60E-06 5.1512-08 6.OE-05 1.312+00 6.OE-02 6.7E-08
4.4'-DDE 1.80E+ 00 2.25E-08 3.22E-08 4.05E-06 5.80E-08 -- 3.E-01 -- 2.OE-08
4.4'-DDT 1.00E+00 2.25E-06 3.22E-08 2.25E-06 3.22E-08 5.OE-04 3.4E-01 4.5E-03 1.1E-08
Dieldrin 9.40E-02 2.25E-06 3.22E-08 2.12E-07 3.03E-09 5.OE-05 1.6E+01 4.2E-03 4.8E-08
H-eptachlor 3.OOE-O1 2.25E-06 3.22E-08 6.75E-07 9.66E-09 5.OE-04 4.5E+00 1.4E-03 4.3E-08
Malathion 4.19E-01 2.25E-06 3.22E-08 9.43E-07 1.35E-08 2.OE-02 -- 4.7E-05 -
Methoxychlor 2.40E+00 2.25E-08 3.22E-08 5.40E-06 7.73E-08 5.OE-03 -- .IE-03 -
BenzoIalanthracene 1.60E-01 2.25E-06 3.22E-08 3.60E-07 5.15E-09 -- 1.IE+00 *- 5.5E -09
Chrysene 4.50E-01 2.25E-06 3.22 E -08 1.01 E-06 1.45E-08 -- 2.9E-02 *- 4.2E-10
Phenanthrene 7.80E-01 2.25E-06 3.22E-08 1.76E-06 2.51 E- 08 --- -

Arsenic 1.60E*01 2.25E-06 3.22E-08 3.60E-05 5.15E-07 3.OE-04 1.8E+00 1.2E-01 9.OE-07
Barium 1.30E+02 2.25E-06 3.22E-08 2.93E-04 4.i9E-06 7.OE-02 -- 4.2E-03 -
Chromium 1.50E+01 2.25E-06 3.22E-08 3.38E-05 4.83E-07 5.OE-03 -- 6.8E-03 -

Lead 5.40E+02 2.25E-06 3.22E-08 1.22E-03 1.74E-05 -----

TOTAL: 0.26 [:. E -9!j
FUTURE CONSTRUCTION WORKER: Inhalation of Fugitive Dusts from Surface Soils

Parameter Exposure Point Intake (day ')Chronic Intake Toxicit Value
Concentration F - -.-- (mg/kg-day)- AMRf CSF1- Hazard Index Cancer Risk

----------.irmlfti Noncarcinogen C_ arcinogen_ No carcioae -O kg::: a )n -'ss

alpha -Chiordcane 1,60E +00 2.87E- 10 4.1E- 12 4.59E-10 6.58E -12 -- 1.3E+00 -- 8.5E- 12
gamma-Chiordlane 1.60E+00 2.87E- 10 4.1E- 12 4.59E-10 6.58E- 12 -- 1.3E4 00 -- 8.5E -12
4,4'-DDE 1.80E+00 2.87E- 10 4.11 E- 12 5.17E-10 7.40E-12 - --

4.4*-ODT 1.00E+00 2.87E-10 4.11IE- 12 2.87E-10 4.11IE- 12 -- 3.4E-01 -- 1.E- 12
Dieldrirr 9.40E-02 2.87E-I10 4.1IE - 12 2.70E -11 3.86E -13 -- 1.6E+01 - 6.2E- 12
Heptachlor 3.OOE-01 2.87E- 10 4.11 E- 12 8.61 E- I 1.23E- 12 -- 4.6E+00 - 5.7E-12
Malathion 4.19E-01 2.87E- 10 4.11 E- 12 1.20E-10 1.72E -12 -----

Methoxychlor 2.40E+00 2.87E- 10 4.11 E- 12 6.89E-10 9.86E -12--- -
Benzolajatilhracerie 1.60E-01 2.87E- 10 4.11IE- 12 4.59E - I1 6.58E -13 --
Chrysene 4.50E-01 2.87E- 10 4.11 E- 12 1.29E-10 1.85E -12 --- -
Phenanthrene 7.80E - 01 2.87E-10 4.11E- 12 2.24E-10 3.21 E- 12 -----
Arsenic 1.60E+01 2.87E-10 4.11E- 12 4.59E-09 6.58E- 11 -- 1.5E+01 - 9.9E- 10Barium 1.30E+02 2.87E- 10 4.11 E- 12 3.73E-08 5.34E-10 1.4E-04 -- 2.7E-04 -Chromitir 1.50E+01 2.87E- 10 4.11IE -12 4.31 E- 09 6.17 E- - -I 4.1 E+01 - 2.5E-09Lead 5.40E+02 2.87E- 10 4.11 E- 12 1.55E-07 2.22E-09- -

Page 1 of 2 TOTAL: < 0.01 3.6E-09
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FUTURE CONSTRUCTION WORKER: Dermal Contact with Surface Soils

Parameter Exposure Point Intake (dayl Chronic Intake Toxicity Value
Concentration I I (mg~1g-day) --- I RID CSF I Hazard index Cancer Risk

f--mafla) Noncarcinoon Carclnooen Noncarcinogn Carcinoen (ma/g-day (ma/ka-day)-' uies)unts)

alpha -Chlordlane 1.60E+00 1.35E-04 1.93E-06 2.16E-04 3.09E-06 6.O12-05 1.3E+00 3.6E+00 4.OE-06
gamma-Chiordane 1.60E+00 1.35E-04 1.93E-06 2.16E-04 3.0911-06 6.OE-05 1.3E+i00 3.6E+00 4.OE-06
4.4'-DDE 1.80E+00 1.35E-04 1.93E-06 2.43E-04 3.47 E -06 -- 3.4E-01 1- .2E-06
4,4'-ODDT 1.0OE+00 1.35E-04 1.93E-06 1.35E-04 1.93E-06 5.OE-04 3.4E-O1 2.7E-01 6.6E-07
Dieldrin 9.40E-02 1.35E-04 1.93E-06 1.27E-05 1.81E-07 5.OE-05 1.6E+01 2.5E-01 2.9E-06
Heptachlor 3.OOE-Ol 1.35E-04 1.93E-06 4.05E-05 5.79E-07 5.OE-04 4.5E+00 8.1IE -02 2.6E-06
Malathion 4.19E-01 1.35E-04 1.93E-06 5.66E-05 8.09E-07 2.OE-02 -- 2.8E-03 -

Methoxychior 2.40E+00 1.35E-04 1.93E-06 3.24E-04 4.63E-06 5.OE-03 -- 6.5E-02 -

Benzo[alanthracene 1.60E-01 1.35E-04 1.93E-06 2.16E-05 3.09E-07 -- 1.1E+00 * -- 3.3E-07
Chrysene 4.50E-01 1.35E-04 1.93E-06 6.08E-05 8.69E-07 2.9E-02 *2.5E-08
Phenanthrene 7.8012-01 1.35E-04 1.93E-06 1.05E-04 1.51 E-06 - --

Arsenic 1.60E+01 1.35E-04 1.93E-06 2.16E-03 3.09E-05 3.OE-04 1.8E+00 7.2E+00 5.4E-05
Barium 1.30E+02 1.35E-04 1.g3E-06 1.76E-02 2.51 E -04 7.OE-02 -- 2.5E-01
Chromium 1.50E+01 1.35E-04 1.93E-06 2.03E-03 2.90E-05 5.OE-03 -- 4.1E-01 -

Lead 5.40E+02 1.35E-04 1.93E-06 7.29E-02 1.04E-03 --- -

Page 2 of 2 TO TAL - 1:73] 77.OE- 05]
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CURRENT "RECREATIONAL! CHILD (Child Trespasser): Incidental Ingestion of Surface Sois

Parameter Exposure Point Intake (day-') Subchronic Intake Toxicity Value
Concentration 1- I (mg/kg-dlay) -1 F RDc- CSF Hazard index Cancer Risk

---- (mamag) Noncarcinggen Carcinogen Noncarcinoen Carcinogen (ma/ka-day) (ma/kg -day)' (unitless) (unilless)

aipha-Chiordane 6.60E-01 2.56E-07 -- 1.69E-07 -- 6.OE-05 (H) 1.3E+00 2.8E-03 -

gamrm-Chiordane 6.40E-01 2.56E-07 -- 1.64E-07 -- 6.OE-05 (H) 1.3E+00 2.7E-03 -

4.4'-DDE 1.80E+00 2.56E-07 -- 4.61 E -07 - 3.4E-O1 --

Benzoiajanthracene .1.60E-01 2.56E-07 -- 4.10E-08 - 1.1E+00*---
Chrysene 4.50E-01 2.56E-07 -- 1.15E-07 - 2.9E-02 ---

Phenanthrene 7.80E-01 2.56E-07 -- 2.OOE-07 - -- --

Arsenic 4.60E+00 2.56E-07 -- 1.18E-06 -- 3.OE-04 (H) 1.8E+00 3.9E-03 -

Barium 1.20E+02 2.56E-07 -- 3.07E-05 -- 7.OE-02 (H) -- 4.4E-04 -

Chromium 1.50E+01 2.56E-07 -- 3.84E-06 -- 2.OE-02 (H) -- 1.9E-04 -

Lead 6.OOE+01 2.56E-07 -- 1.54E-05 - -- --

TOTAL: 0.01 -

CURRENT"RECREATIONAL CHILD (Child Trespasser): Inhalation of Fugitive Dusts from Suwface Soils

Parameter Exposure Point Intake (day-') Subcl-ronic Intake Toxicity Value
Concentration I7(mg/kg -day) 7 IRfD.; CSF I Hazard Index Cancer Risk

(mg/ka) Noncarcinoaen Carcinogen Noncercinggen Carcingn (mg/kg-a) (ak-a)a (ntes (unite

alpha-Chordane 6.60E-01 8.44E- 12 -- 5.57E- 12 --- 1.3E+00---
gamma-Chlordane 6.40E-01 8.44E- 12 -- 5.40E- 12 --- 1.3E+00---
4.4'-ODE 1.80E+00 8.44E- 12 -- 1.52E- 11 - -- --

Benizolajanthracene 1.60E-01 8.44E- 12 -- 1.35E-12 - -- --

Chrysene 4.50E-01 8.44E- 12 -- 3.80E- 12 - -- --

Phenanthrene 7.80E-01 8.44E- 12 -- 6.58E- 12 - --

Arsenic 4.60E+00 8.44E- 12 -- 3.88E-1 I -I 1.5E+01---
Barium 1.20E+02 8.44E- 12 -- 1.O1E-09 -- A.E-03 (H) -- 7.2E-07 -

Chromium 1.50E+01 8.44E- 12 -- 1.27E-10 -- 4.1E+01 --

Lead 6.OOE+01 8.44E- 12 -- 5.06E - 10 -- - -

Page 1 of 2 TOTAL: < 0.01 -
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CURRENT 'RECREATIONAL! CHILD (Child Trespasser): Dermal Contact with Surface Soils

Parameter Exposure Point Intake (day-') Subchronlc Intake Toxicity Value

Concentratlon I I (mg/kg-day) ] I RfD, CSF I Hazard index CancerR

(ma/ka) Noncarcinoaen Carcinogen Noncarcinogen Carcinogen (ma/kg -day) (ma/kg-day) -' (unitiess) (unitiess)

alpha-Chlordane 6.60E-01 1.67E-05 -- 1.10E-05 -- 6.OE-05 (H) 1.3E+00 1.8E-01 --

gamma-Chlordane 6.40E-01 1.67E-05 -- 1.07E-05 -- 6.OE-05 (H) 1.3E+00 1.8E-01 --

4,4'-DDE 1.80E+00 1.67E-05 -- 3.01E-05 .... 3.4E-01 ....

Benzola]anthracene 1.60E-01 1.67E-05 -- 2.67E- 06 .... 1.1 E+00 * ..

Chrysene 4.50E-01 1.67E-05 -- 7.52E-06 .... 2.9E-02 * ....

Phenanthrene 7.80E-01 1.67E-05 -- 1.30E-05 ..........

Arsenic 4.60E+00 1.67E-05 -- 7.68E-05 -- 3.OE-04 (H) 1.8E+00 2.6E-01 --

Barium 1.20E+02 1.67E-05 -- 2.OOE-03 -- 7.OE-02 (H) -- 2.9E-02 --

Chromium 1.50E+01 1.67E-05 -- 2.51E-04 -- 2.OE-02 (H) -- 1.3E-02 --

Lead 6.OOE+01 1.67E-05 -- 1.00E-03 ..........

Page 2 of 2 TOTAL: 0.66

• - CSF is based on TEF, using B[a]P'toxicity
"*- Subchronic RfDs (RFOs,) are obtained from HEAST (the oral RfDsc for chromium and the inhalation RfDEc for barium are the only values that differ from the chronic RfD values)
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FUTURiE *RECREATIONAL CHILD (Child TrespaSSer): Dermal Contact with Surface Soils

Parameter Exposure Point Intae (day-') Chronic Intake F RDToxicit Value SHardIex Cnris
Concentraion I (mgjlg-day) DCSHaadiex anrRk

(111kal Noncarcioen Carcinoaen Noncarcinoaen Carcinoen (mgft-day) (mgika-da4-' (uniiguhie

alpha-Chlordane i.60E+OO 1.67E-05 -- 2.67E-05 -- .OE-05 (H) 1.3E+00 4.5E-01 -

gamma-Chiordane i.OOE+OO 1.67E-05 -- 2.67E-05 -- .OE-05 (H) 1.3E+00 4.5E-01 -

4.4'-DDE .8oE+OO 1.57E-05 -- 3.01E-05 - 3.4E-O1 --

4.4'-DDT i.ooE+oo 1.a7E-O5 -- 1.67E-05 -- 5.oE-04 (H) 3.4E2-oi 3.3E-02 -

Diekirin 9.40E-02 1.87E-05 -- 1.57E-06 -- 5.OE-05 (H) i.aE+oi 3.1E-02 -

Heptachlor 3.ooE-O1 1.67E-05 5.01~E-06 - 5.OE-04 (H) 4.5E+00 1.oE-02 -

Malathion 4.19E-01 1.67E-05 -- 7.00E-06 2.O12-02 (H) -- 3.5E-04 -

Methoxychior 2.40E+00 1.87E-05 -- 4.01E-05 -- 5.oE-03 (H) -- 8.OE-03 -

Benzolajanthfacene i.OE-oi 1.67E-o8 - 2.67E-06 --.- iE+OO *--

Chrysene 4.50E-01 1.87E-05 -- 7.52E-06 -- 2.9E-02 *--

Phenanthrene 7.aoE-Ol 1.67E-05 1- .30E-05 - -- --

Arsenic 1.60E+01 1.67E-05 -- 2.67E-04 -- 3.OE-04 (H) 1.8E+00 8.QE-Ol

Barium 1.30E+02 1.67E-05 -- 2.17E-03 -- 7.OE-02 (H) -- 3.1 E-02 -

Chromium 1.50E+01 1.67E-05 - 2.51E-04 -- 2.oE-02 (H) -- 1.3E-02 -

Lead 5.40E+02 1.67E-05 9- .02E-03 - -- --

TOTAL: ~-
-CSF is based on TEF. using Bla]P toxicity

Sukchronic RfDs (RfDc) are obtained from HEAST (chromium is the only constituents for which the subchronic RfD,,'s differ from the chronic RtDs)

1531 XX Page 2 of 2 b:\Iandssfu



CURRENT OCCUPATIONAL ADULT (Landscaper): Incidental Ingestion of Subsurface Soils

Parameter Exposure Point _ ntate}ay'j_--__ Chronic Intake Toxicity Value
Concentration F 1 (mg/kg-day) I F RI-D CSF 7 Hazard Index Cancer Risk

*(a~g..J~cacno9 Cr engn Nn- r in~e acngr (unitls) (ntes

aipha-Chiordane 6.OOE-01 4.70E-09 1.68E-09 2.82 E -09 1.OIE-09 6.OE-05 1.3E+00 4.7E-05 1.3E-09
gamma-Chlordlane 5.70E-01 4.70E-09 1.68E-09 2.68 E -09 9.58E-10 6.OE-05 1.3E+00 4.5E-05 1.2E-09
4.4*-DDD 8.50E-02 4.70E-09 1.68E-09 4.OOE -10 1.43E -10 -- 2.4E-01 -- 3.4E-1I1
4.4'-DDE 3.30E-01 4.70E-09 1.68E-09 1.55E-09 5.54E-10 -- 3.4E-01 -- 1.9E- 10
4.4'- DDT 3.90E+00 4.70E-09 1.68E-09 1.83E-08 6.55E-09 5.OE-04 3.4E-01 3.7E-05 2.2E-09
Dieickin 5.70E-02 4.70E-09 1.68E-09 2.68E-10 9.58E -11 5.OE-05 1.6E+01 5.4E-06 1.5E-09
Enckn aldehyde 1.40E-02 4.70E-09 1.68E-09 6.58E -11 2.35E -11 3.OE-04 (a) -- 2.2E-07 -

Heptachlor 4.30E-02 4.70E-09 1.68E-09 2.02E-10 7.22E- 11 5.OE-04 4.5E+00 4.OE-07 3.3E- 10
H-eptachor epoxide 5.40E-03 4.70E-09 1.68E-09 2.54E- 11 9.07 E -12 1.3E-05 9.1 E+00 2.OE-06 8.3E- I

Methoxychlor 4.90E-01 4.70E-09 1.68E-09 2.30E-09 8.23E -10 5.OE-03 -- 4.6 E - 07

Anthracene 1.50E-01 4.70E-09 1.68E-09 7.05E -10 2.52E- 10 3.OE-O1 -- 2.4E-09 -

Benzolalanthracene 3.20E-01 4.70E-09 1.68E-09 1.50E-09 5.38E- 10 1. 1E 400 5.7E- 10
BenzolaI pyrene 2.60E-01 4.70E-09 1'.68E-09 1.22E-09 4.37E- 10 -- 7.3E+00 -- 3.2E-09
Benzojbifluoranthene 3.10E-011 4.70E-09 1.68E-09 1.46E-09 5.21 E- 10 -- 1.OE+ 00 -- 5.2E- 10
Benzojkltluoranthene 2.90E-01 4.70E-09 1.68E-09 1.36E-09 4.87E -10 -- 4.8E-01 -- 2.3E- 10
Chrysene 3.30E-01 4.70E-09 1.68E-09 1.55E-09 5.54E -10 -- 2.911-02 -- 1.6E- 11
Dibenzoftwran 6.50E-02 4.70E-09 1.68E-09 3.06E -10 1.09E -10 --- -

Indlenol2,3-cdlpyiene 2.10E-01 4.70E-09 1.68E-09 9.87E- 10 3.53E -10 -- 1.7E+00 -- 6.OE- 10

2 -- Methyinaphtfialerie 8.OOE-02 4.70E-09 1.68E-09 3.76E -10 1.34E- 10 --- -

Plienanthrene 3.70E - 01 4.70E-09 1.68E-09 1.74E-09 6.22E- 10 - ----

Arsenic 6.40E 100 4.70E-09 1.68E-09 3.01 E -08 1.08E-08 3.OE-04 1.8E4 00 1.OE-04 1.9E -08
cadmium 4.90E-01 4.70E-09 1.68E-09 2.30E-09 8.23E -10 1.OE-03 (I)I - 2.3E -06 -

Chromiimr 9.70E4 00 4.70E-09 1.68E-09 4.56E-08 1.63E-08 5.OE-03- 9. 1 E- -

I oad 1 .49E4 02 4.70E-09 1 .68E-09 7.OOE-07 2.50E -07--------
Metcuiy 1.30E- 01 4.70E-09 1.68E-09 6.I11E- 10 2.1BE- 10 3OE - 04 (H1) -- 2.OE- 06

-CSF is based on TEF, using BjaIP toxicity TOTAL: <0.01 3.11E-08
a - Value is for enck in
f- Value is for cadmium in food

H - -Value obtained from HEAST
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CURRENT OCCUPATIONAL ADULT (Landscaper): Inhalation of Fugitive Dusts from Subsrface Soils

Parameter Exposure Point Intake ffdays) _ __ _ Chronic Intake -- -R DToxicity Value H zr n e a c rRsConcentration F--- - - F (mg/kg-day) *]RDCSF I Hzr ne acrRs
- 4ng.Jr 40arcg Catcinep igg~0Qe CarcLnToqe an/1dyj m/sa) (unitiess).- (unss

alpha -Chiordlane 6.OOE-01 5.99E-13 2.14E-13 3.59E- 13 1.28E-13 -- 1.3E+00 -- 1.7E- 13
gamma- Chlordlane 5.70E-01 5.99E-13 2.14E- 13 3.412E- 13 1.2212-13 -- 1.3E+00 -- 1.6E- 13
4.4'-ODD 8.50E-02 5.99E-13 2.14E -13 5.09E- 14 1.82E-14------
4,4'-DDE 3.30E-01 5.99E-13 2.14E-13 1.98E-13 7.06E-14 - --

4.4*-DOT 3.90E400 5.99E-13 2.14E -13 2.342E- 12 8.35E -13 -- 3.4-01 -- 2.8E- 13
Dieldrin 5.70E-02 5.99E-13 2.14 E -13 3.41 E -14 1.22E-14 -- 1.6E+01 -- 2.02-13
Enctin aldehyde 1.40E-02 5.99E-13 2.14E2-13 8.39E -15 3.002- 15 --

Heptachlor 4.30E -02 5.99E-13 2.14E -13 2.58E -14 9.20E-15 -- 4.6E+00 -- 4.2E- 14
Heptachilor epoxide 5.40E-03 5.99E-13 2.14E- 13 3.23E- 15 1.16E- 15 -- 9.1E4 00 -- 1.1E-14
Methoxychior 4.90E-01 5.99E-13 2.14E2-13 2.94E-13 1.05E-13 - --

Anthracene 1.50E-01 5.99E2-13 2.14E- 13 8.99E -14 3.21 E- 14--- --
Benzojajantiiracene 3.20E-01 5.99E-13 2.14E- 13 1 .92E- 13 6.85E- 14--
Benzolaj pyrene 2.60E-01 5.99E -13 2.14E- 13 1.56E- 13 5.56E- 14---
Benzolhlfluoranthene 3.10E-01 5.99E -13 2.14E-13 1.86E- 13 6.63E- 14 - --

Benzolkifltsoranthene 2.90E-01 5.99E -13 2.14E -13 1.74E -13 6.21 E -14 --

Chrysene 3.30E-01 5.99E -13 2.14E2-13 . 1.98E2-13 7.06E -14---
Dibenzofuran 6.50E-02 5.99E2-13 2.14E2-13 3.89E -14 1.39E -14---
Innce no 112.3 -cd] pyrene 2.10E-01 5.99E-13 2.14E2-13 1.26E2-13 4.49E2-14 - --

2- -Melt iyinapilthalene 8.OOE -02 5.99E-13 2.14E- 13 4.79E2-14 1.712E-14 - --

Phenanthrene 3.70E-01 5.99E2-13 2.14E2-13 2.22E2-13 7.922E- 14- -
Arsenic .6.40E+ 00 5.99E2-13 2.14E -13 3.83E- 12 1.37 E -12 -- 1.5E+01 -- 2.12E-1 1
Cadmilinm 4.90E-01 5.99E2-13 2.14E- 13 2.94E2-13 1.05E -13 -- 6.12E+ 00 -- 6.4E2-13

111111110.70E 1 0 5.99E- 13 2.14 E -13 5.812E- 12 2.08E-1 -12 4. 12E101 8.5E2-11
Lead 1.49E+ 02 5.99E- 13 2.14E- 13 8.93E -11 3.19E-1 I- I
MercuJy 1.30E-01 5.99 E -13 2.142E- 13 7.79E2-14 2.782E- 14 8.612-05 (H) -- 9.1 E- 10

CSI- is based on TEF. using BlaiP toxicity TOTAL: <0.01 IE-10
H -. Vali e obtained from HEAST
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CURRENT OCCUPATIONAL ADULT (Landscaper): Dermal Contact with Subsurface Soils

Parameter Exposure Point Intake (day-) Chronic Intake Toxicity Value
Concentration [- (mg/lg-day) r RID CSF Hazard Index Cancer Risk
._m-0=- __m __ .rcogen C arcinogen Noncar c 9eq Carcinogen (mg_ -da m -ay_-' unitlesss un

alpha-Chlordane 6.00E-01 2.82E-07 1.01E-07 1.69E-07 6.06E-08 6.OE-05 1.3E+00 2.8E-03 7.9E-08
gamma-Chlordane 5.70E-01 2.82E-07 1.01E-07 1.61E-07 5.76E-08 6.OE-05 1.3E+O0 2.7E-03 7.5E-08
4,4'-DDD 8.50E-02 2.82E-07 1.01E-07 2.40E-08 8.59E-09 2.4E-01 -- 2.1E-09
4.4'- DDE 3.30E- 01 2.82E-07 1.01E-07 9.31E-08 3.33E-08 -- 3.4E-01 -1- 1 E-08
4.4'- DDT 3.90E+00 2.82E-07 1.01E-07 1.10E-06 3.94E-07 5.0E-04 3.4E-01 2.2E-03 1.3E-07
Dielckin 5.70E-02 2.82E-07 1.01E-07 1.61E-08 5.76E-09 5.OE-05 1.6E+01 3.2E-04 9.2E-08
Enckn ikidahyde 1.40E-02 2.82E-07 1.01E-07 3.95E-09 1.41E-09 3.OE-04 (a) -- 1.3E-05 --
Heptachlor 4.30E-02 2.82E-07 1.01E-07 1.21 E-08 4.34E- 09 5.OE-04 4.5E+00 2.4E-05 2.0E-08
Heptachlor epoxide 5.40E-03 2.82E-07 1.01E-07 1.52E-09 5.45E-10 1.3E-05 9.IE+00 1.2E-04 5.OE-09
Metioxychlor 4.90E-01 2.82E-07 1.01E-07 1.38E-07 4.95E-08 5.012-03 -- 2.8E-05 --
Anthracene 1.50E-01 2.82E-07 1.01E-07 4.23E-08 1.52E-08 3.0E- 01 -- 1.4E-07 --
Benzo[alanthracene 3.20E-01 2.82E-07 1.01E-07 9.02E-08 3.23E-08 -- 1.1E+00* -- 3.4E-08
Benzolalpyrene 2.60E-01 2.82E-07 1.01E-07 7.33E-08 2.63E-08 -- 7.3E+00 -- 1.9E-07
Benzo[bj fluoranthene 3.10E-01 2.82E-07 1.01E-07 8.74E-08 3.13E-08 -.- .0E+00 -- 3.2E-08
BenzolkJfluoranthene 2.90E-01 2.82E-07 1.01E-07 8.18E-08 2.93E-08 -- 4.8E-01 -- 1.4E-08
Chrysene 3.30E-01 2.82E-07 1.01E-07 9.31E-08 3.33E-08 -- 2.9E-02 * -- 9.7E-10
Dibenzofuran 6.50E-02 2.82E-07 1.01E-07 1.83E-08 6.57E-09 ........
IndenoJ12.3-cdpyrene 2.10E-01 2.82E-07 1.01E-07 5.92E-08 2.12E-08 -- 1.7E 400 -- 3.6E--08
2 -Methytnaphthalene 8.00E-02 2.82 E - 07 1.01E-07 2.26E - 08 8.08E-09 ........ .
Phenanthrene 3.70E-01 2.82E-07 1.01E-07 1.04E-07 3.74E-08 ........
Arsenic 6.40E+00 2.82E- 07 1.01E-07 1.80E-06 6.46E-07 3.0E-04 1.8E+00 6.OE-03 1. 1 E- 06
Cadmium 4.90E-01 2.82E- 07 1.01E-07 1.38E-07 4.95E-08 1.0E-03 (1) -- 1.4E-04 --
Chromium 9.70E+00 2.82E-07 1.01E-07 2.74E-06 9.80E-07 5.0E-03 -- 5.5E-04 --
Lead 1.49E4 02 2.82E -07 1.01E-07 4.20E-05 1.50E-05 ........
Merculry 1.30E-01 2.82E-07 1.01E-07 3.67E-08 1.31E-08 3.0E-04 (H) -- 1.2E -04 --

CSF is based on TEF, using BlaiP toxicity TOTAL: 0.02 .h:-- 0 I
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FUTURE OCCUPATIONAL ADULT (Landscaper): Incidental Ingestion of Subsurface Soils

Parameter Exposure Point -Intake (day-' Chronic Intake ToxIcitv Value
Concentration 1(mg/kg-day) [ Rf D - CSF I Hazard Index Cancer Risk

- - - - __ _QfNQpc~rCiQq!n.. Qwfgirqp1I~ dy _i/-nyj Au.nlesj_ ... _Iunis

alpha Cliloidarie 6.00E-01 1.88E-08 6.71 E -09 1.13E-08 4.03E -09 6.OE-05 1.3E-. 00 I.9E-04 5.2E-09
garma-Chiofdane 5.70E-01 1.88E-08 6.71 E -09 1.07E-08 3.82E-09 6.OE-05 1.3E+ 00 1.8E-04 5.OE-09
4.4'-ODD 8.50E-02 1.88E-08 6.71 E -09 1.60E-09 5.70E-10 - 2.4E-01 - 1.4E- 10
4,4'-DDE 3.30E-01 1.88E-08 6.71 E -09 6.20E-09 2.21 E -09 -- 3.4E-01 -- 7.5E.-10
4.4- DDT 3.90E+.00 1.88E-08 6.71 E -09 7.33E-08 2.62 E -08 5.0E-04 3.4E-01 1.5E-04 8.9E-09
Oielckin 5.70E-02 1.88E-08 6.71 E -09 1.07E-09 3.82 E -10 5.OE-05 1.6E+01 2.1 E-05 6.1 E-09
Enciin aldehyde 1.40E-02 1.88E-08 6.71 E -09 2.63E -10 9.39E -1I1 3.0E-04 (a) -- 8.8E-07 -

Heptachlor 4.30E-02 1.88E-08 6.71 E -09 8.08E-10 2.89E-10 5.OE-04 4.5E+00 1.6E-06 1.3E-09
Heptachlor epoxide 5.40E-03 1.88E-08 6.71 E -09 1.02E- 10 3.62E- I 1.3E-05 9.1 E+ 00 7.8E-06 3.3E- 10
Methoxychior 4.90E-01 1.88E-08 6.71 E -09 9.21 E -09 3.29E-09 5.OE-03 -- 1.8E-06 -

Anthracene 1.50E-01 1.88E-08 6.71 E -09 2.82E-09 1 .01E-09 3.OE-Ol - 9.4E-09
Benzojajanthracene 3.20E-01 1.88E-08 6.71 E -09 6.02E-09 2.15E-09 -- 1.1E+00 *- 2.3E-09
Benzolaj pyrene 2.60E-01 1.88E-08 6.71 E -09 4.89E-09 1.74E-09 -- 7.3E+00 -- 1.3E-08
Benzolblfluoranthene 3.10E-01 1.88E-08 6.71 E -09 5.83E-09 2.08E-09 -- 1.OE+00 *- 2.1 E-09
Benzolkjfiuorantherie 2.90E-01 1.88E-08 6.71 E -09 5.45E-09 1.95E-09 -- 4.8E-01 *- 9.3E- 10
Chtysene 3.30E - 01 1.88E-08 6.71 E -09 6.20E-09 2.21 E- -0- 2.9E-02 *- 6.4E- 11
Dlbenzofuvan 6.50E-02 1.88E-08 6.71 E -09 1.22E-09 4.36E -10 -----

lIldenol 12.3- cdjpyiene 2.10E-01 1.88E-08 6.71 E -09 3.95E -09 1.41E-09 -1.7E4 00 *- 2.4E-09
2 -Methylnaplithalene 8.OOE -02 1.88E-08 6.71 E -09 1.50E-09 5.37E- 10 -

Phenanthrene 3.70E-01 1.88E-08 6.71 E -09 6.96E-09 2.48E-09 --

Arsenic 6.40E+ 00 1.88E-08 6.71 E -09 1.20E-07 4.29E-08 30OE-04 1.8E+00 4.0E-04 7.7E-08
("A1111111111 4.00OE- 01 1.88E-08 6.71 E - 0 9.21 E -09 3.29E- 09 t.OE--03 ()9.2E-06 -

Chrormum~n 9.70E 1900 1 .88E-08 6.7 1E-09 i.82E- 07 6.51E - 08 ',.OE- 03 -3.61] 05-
Lead 1.49E- 02 1.88E-08 6.71 E -09 2.80E -06 1.OOE -06 - --

Mercuiy 1.30E-01 1.88E-08 6.71 E -09 2.44E-09 8.72E- 10 3OE - 04 (H) 8. 1 IE-06 -

CSF is based on TEF, using BjajP toxicity TOTAL: < 0.01 1.3E-07
a - Valuie is for enckrin
f- Value Is for cadmium ini food

H - Value obtained from HEAST
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FUIURIE OCCUPATIONAL ADULT (Landscaper): Inhalation of Fugitive Dusts from Subsurface Soils

Parameter Exposure Point Intake (day - )  Chronic Intake Toxicity Value
Concentration I (mg/kg-day) 1 F RID CSF Haz d Index Cancer Risk

. . . .. _ . . Carcinogen Noncarcinoger ...... Carc inaogen .d - " ..(nnitles .

alpha -Chlordane 6.OOE-01 2.40E-12 8.55E- 13 1.44E- 12 5.13E- 13 1.3E+00 -- 6.7E- 13
gamma-Chlordane 5.70E-01 2.40E-12 8.55E-13 1.37E- 12 4.87 E- 13 -- 1.3E+00 -- 6.3E- 13
4.4'- DDD 8.50E-02 2.40E-12 8.55E- 13 2.04E- 13 7.27E- 14 ........
4.4'-DDE 3.30E-01 2.40E-12 8.55E-13 7.92E-13 2.82E-13 ........

4.4'-DDT 3.90E+00 2.40E-12 8.55E- 13 9.36E- 12 3.33E-12 -- 3.41E-01 -- 1.1E-12
Dieldrin 5.70E-02 2.40E-12 8.55E- 13 1.37E-13 4.87E- 14 -- 1.6E+01 -- 7.8E - 13
Endin aldehyde 1.40E-02 2.40E-12 8.55E- 13 3.36E-14 1.20E-t4 .. .....

Heptachlor 4.30E- 02 2.40E- 12 8.55E- 13 1.03E-13 3.68E-14 -- 4.6E+00 -- 1.7E- 13
Heptachlor epoxide 5.40E-03 2.40E-12 8.55E - 13 1.30E - 14 4.62E- 15 -- 9.1 E + 00 -- 4.2E- 14
Methoxychlor 4.90E-01 2.40E - 12 8.55E- 13 1.18E - 12 4.19E - 13 ........

Anthracene 1.50E-01 2.40E-12 8.55E - 13 3.60E- 13 1.28E - 13 ........

Benzo[ajanthracene 3.20E-01 2.40E-12 8.55E- 13 7.68E- 13 2.74E- 13 ' - .....

Benzo[a] pyrene 2.60E-01 2.40E-12 8.55E- 13 6.24E- 13 2.22E- 13 ........
Benzo[bifluoranthene 3.10E-01 2.40E- 12 8.55E- 13 7.44E- 13 2.65E- 13 ........

Benzolkjfluoranthene 2.90E-01 2.40E-12 8.55E- 13 6.96E- 13 2.48E- 13 ........

Chrysene 3.30E-01 2.40E - 12 8.55E- 13 7.92E - 13 2.82E-t3 ........
Dibenzofuran 6.50E-02 2.40E-12 8.55E - 13 1.56E- 13 5.56E - 14 ........
Inde no 11 .2.3 - cd] pyrene 2.10E-01 2.40E-12 8.55E- 13 5.04E - 13 1.80E- 13 ........

2 -Methylnaphthalene 8.00E-02 2.40E- 12 8.55E- 13 1.92E- 13 6.84E - 14 ........
Phenanthrene 3.70E-01 2.40E- 12 8.55E- 13 8.88E - 13 3.16E- 13 ........

Arsenic 6.40E+ 00 2.40E- 12 8.55E- 13 1.54E- 11 5.47E- 12 -- 1.5E 01 -- 8.3E- 11
Cadmium 4.90E-01 2.40E-12 8.55E-13 1.18E- 12 4.19E- 13 -- 6.1E-0 00 -- 2.6E- 12
Chromium 9.70E+ 00 2.40E- 12 8.55E- 13 2.33E- 11 8.29E- 12 -- 4.1 E+ 01 - - 3.4E- 10
Lead 1.49E4 02 2.40E- 12 8.55E- 13 3.58E- 10 1.27E- 10 .....
Mercury 1.30E-01 2.40E-12 8.55E-13 3.12E- 13 1.11E- 13 8.6E-05 (H) -- 3.6E-09

CSF is based on TEF, using BjajP toxicity TOTAL: <0.01 4.3E- tO
H. Vale obtained trom HEAST

1531 .XX Page 2 of 3 b \lansubfu



FUTURE OCCUPATIONAL ADULT (Landscaper): Dermal Contact with Subsurface Soils

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value

Concentration F- (mg/kg-day) I RID CSF Hazard Index Cancer Risk

-~.. __ ____________________ gen oncicingen arciortn ~mda~y SUp/day)-_'- itless1 i1L
- -.~4rg'lg Noncarcinoge Carcin

aipha-Chiordane 6.OOE-01 1.13E-06 4.03E-07 6.78E-07 2.42E-07 6.OE-05 1.3E+00 1.1E-02 3.12-07

gamma-Chiordane 5.70E-01 1.13E-06 4.03E-07 6.44E-07 2.30E-07 6.OE-05 1.3E+00 1.1E-02 3.0E-07

4,4'-ODD 8.50E -02 1.13E-06 4.03E-07 9.61 E-08 3.43E-08 - 2.4E-01 - 8.2E-09

4.4*-DDE 3.30E-011 1.13E-06 4.03E-07 3.73E-07 1.33E-07 -- 3.E-01 -- 4.5E-05

4.4- DDT 3.90E+ 00 1.13E-06 4.03E-07 4.41 E- 06 1.57E-06 5.OE-04 3.4E-01 8.8E-03 5.3E-07

Dieckmn 5.70E-02 1.13E-06 4.03E-07 6.44E-08 2.30E-08 5.02-05 1.6E+01 1.3E-03 3.7E-07

Encin aidehyde 1.4012-02 1.13E-06 4.03E-07 1.58E-08 5.64E-09 3.012-04 (a) -- 5.3E-05 -

Heptachlor 4.30E-02 1.13E-06 4.03E-07 4.86E-08 1.73E-08 5.02-04 4.5E+00 9.7E-05 7.8E-08

Heptachlor epoxide 5.40E-03 1.13E-06 4.03E-07 6.10E-09 2.18E-09 1.3E-05 9.1E+00 4.7E2-04 2.02-08

Methoxychior 4.90E-01 1.13E-06 4.03E-07 5.54E-07 1.97E-07 5.OE-03 -- 1.1E-04 -

Anthracene i.50E-01 1.13E-06 4.03E-07 1.70E-07 6.05E-08 3.OE-01 -- 5.7E -07 -

Benzolajanthracene 3.20E-01 1.13E-06 4.03E-07 3.62E-07 1.29E-07 -- 1. 1E +00 -- .E-07

Benzolaj pyrene 2.60E-01 1.13E-06 4.03E-07 2.94E-07 1.05E-07 -- 7.3E+00 -- 7.6E-07

Benzolbiluoranthene 3.10E-01 1.13E-06 4.03E-07 3.50E-07 1.25E-07 -- 1.OE+ 00 *1 .3E-07

Benzolklfluoranthene 2.90E-01 1.13E-06 4.03E-07 3.28E-07 1.17E-07 -- 4.8E-01 *5.6E -08

Chrysene 3.30E-01 1.13E-06 4.03E2-07 3.73E-07 1.33E-07 -- 2.9E-02 *3.9E -09

Dibenzofuran 6.50E--02 1.13E-06 4.03E2-07 7.35E-08 2.62 E -08---

Indenol 12,3 -cdipyrene 2.10E-01 1.13E-06 4.03E-07 2.37 E -07 8.46E-08 -- 1.7E+00 * 1.E-07

2 -Methyinaplithalene 8.002-02 1.13E-06 4.03E-07 9.04E-08 3.22E-08---

Phenanthrene 3.70E-01 1.13E-06 4.03E-07 4.18E-07 1.49E-07 --

Arsenic .6.40E* 00 1.13E-06 4.03E-07 7.23E-06 2.58E-06 3.OE-04 1.8E-f00 24E - 02 4.5E -06

Cadmitimr 4.90E-01 1.13E-06 4.03E -07 5.54E-07 1.97E-07 1.0E -03 (q ~ - 5.5E -04 -

Chromium 9.70E-400 1.13E-06 4.03E2-07 1.10E-05 3.91E-06 5OE - 03 -2.2E--03 -

Lead 1,49E+ 02 1.13E-06 4.03E-07 1.68E-04 6.OOE-05 -----

Mercuiy .1.30E-01 1.13E-06 4.03E-07 1.47E-Q7 5.24E-08 30OE-04 (H) -4.9E -04 -

*CSF is based on TEF, using BjajP toxicity TOTAL: 0.1 F7.4E-061
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CUIIRENT OCCUPATIONAL ADULT (Utility Worker): Incidental Ingestion of Subsurface Sois

Paramieter Exposure Point __Intake Lday-'I Chronic Intake -Tox!c!ty Value

Concentration 1 I(mg/kg-day) I fDCF I Hazard Index Cancer Risk

..............- _=g~ =.ingq .ocrioe rhQf ~~l ~ __

alpha- Chlordane 6.OOE-O1 5.64E-09 2.01E-09 3.38E-09 1.21 E-09 6.OE-05 1.3E+00 5.6E -05 1.6E-09

gamma-Chiordane 5.70E-01 5.64E-09 2.01E-09 3.21E-09 1.15E-09 6.OE-05 1.3E+00 5.4E-05 1.5E-09

4.4'-DDD 8.50E-02 5.64E-09 2.01IE -09 4.79E-10 1.7 1E- 10 2.4E-O1 -4.1 E -11

4,4'-DDE 3.30E-01 5.64E-09 2.01 E -09 1.86E-09 6.63E-l 10 3.4E-01 -- 2.3E- 10

4.4'- DDT 3.90E+O00 5.64E-09 2.01 E-09 2.20E-08 7.84E-09 5.OE-04 3.412-01 4.4E-05 2.7E-09

Dieldkmn 5.70E-02 5.64E-0Q 2.01 E -09 3.21E-10 1. 15E- 10 5.OE-05 1.6E+01 6.4E-06 1.8E-09

Endkin Aldehyde 1.40E-02 5.64E-09 2.01 E -09 7.90E -11 2.81 E- 11 3.OE-04 (a) -- 2.612-07

Heptachior 4.30E -02 5.64E-09 2.01E-09 2.43E- 10 8.64E- I 5.OE-04 4.5E+00 4.9E-07 3.9E- 10

Heptachlor epoxide 5.40E-03 5.84E-09 2.0112-09 3.05E-I11 1.09E- I 1.3E-05 9.11E+00 2.312-06 9.9E- 11

Methoxychior 4.90E-01 5.64E-09 2.01IE- 09 2.76E-09 9.85E- 10 5.OE-03 -- 5.5E-07 -

Anthracene 1.50E-01 5.64E-09 2.01IE-09 8.46E- 10 3.01 E- 10 3.OE-O1 -- 2.8E-09 -

Benzolalanthracene 3.20E-01 5.64E-09 2.01 E-09 1.80E-09 6.43E- 10 1.1E+00 *- 7.OE- 10

Banzolalpyrone 2.60E-01 5.84E-00 2.01IE -09 1,47E-09 5.23E- 10 7.3E+00 - 3.8E-09

BenzoIblfluoranthene 3.1012-01 5.64E-09 2.01 E -09 1.75E-09 e.23E-1O -- .0E4 00 *8.2E- 10

Benzolkltiuoranthene 2.90E-01 5.64E-09 2.01 E -09 1.64E-09 5.83E-l 10 4.8E-01 *- 2.8E- 10

Chrysene 3.30E-01 5.64E-09 2.01E-09 1.86E-09 6.63E- 10 - 2.9E-02 *- .9E-l11

Dibenzofuran 6.50E-02 5.64E-09 2.OIE-09 3.67E-10 1.31 E- 10 -- --

Indenoll12.3 -cdlpyrene 2.10E-01 5.64E-00 2.01E-09 1.18E-09 4.22E-10 1- .7E+00 *- 7.2E-10

2-Methyinaphthaiene 8.OOE-02 5.64E-09 2.01E-09 4.51E-10 1.61E-10 -- --

Phenanthrene 3.70E-01 5.64E-09. 2.01 E -09 2.09E-09 7.44E-10 - -----

Arsenic 6.40E+00 5.64E-09 2.01 E -09 3.61 E -08 1.29E-08 3.OE-04 1.812+00 1.2E-04 2.3E-08

Cadmium 4.90E-01 5.64E-09 2.01 E-09 2.76E-09 9.85E-10 1.OE-03 () -- 2.8E-06 -

Chromium 9.70E+00 5.64E-09 2.01 E -09 5.47 E -08 1.95E-08 5.OE-03 -- 1.111-05 -

Lead 1.49E+02 5.64E-09 2.01IE -09 8.40E-07 2.99E-07- ----

Mercuriy 1.30E-01 5.64E-09 2.01E-09 7.33E- 10 2.61E-10 3.OE-04 (H) -- 2.4E-06 -

-CSF is based on TEF. using B~aiP toxicity TOTAL: < <0.01 3.7E-08
a - Value is for enckin
I- Value is for cadmium in food

H - Value obtained from HEAST
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CURRENT OCCUPATIONAL ADULT (Utility Worker): Inhalation of Fugitive Dusts from Subsurface Soils

Parameter Exposure Point CoIntake h Intake DToxiciy Value
Concentration F F (rg/kg-day) I I RfD CSF ] Hazard Index Cancer Risk

. .. .. . . - 0.. . Pcarci.oM--_ -Carcino . Noncarcinocen Carcinog n --..... - .jkg -day = y (unitess) (unitless) _

alphia-Chlordane 6.OOE-01 7.19E-13 2.57E- 13 4.31E-13 1.54E-13 -- 1.3E+00 -- 2.OE- 13gamnia-Chlordane 5.70E-01 7.19E-13 2.57E - 13 4.1OE- 13 1.46E- 13 -- 1.3E+00 -- 1.9E-13
4.4'-DDD 8.50E-02 7.19E-13 2.57E-13 6.11E-14 2.18E-14 .....
4.4'- DDE 3.30E-01 7.19E-13 2.57E- 13 2.37E- 13 8.48E-14 ........
4.4'-DDT 3.90E4 00 7.19E-13 2.57E- 13 2.80E- 12 1.00E-12 -- 3.4E-01 -- 3.4E- 13
Dielkir 5.70E-02 7.19E-13 2.57E- 13 4.10E-14 1.46E- 14 -- 1.6E+01 -- 2.3E- 13
Endrin Aldehyde 1.40E-02 7.19E-13 2.57E- 13 1.01 E- 14 3.60E- 15 ........
Heptachlor 4.30E-02 7.19E-13 2.57E- 13 3.09E- 14 1.11 E- 14 -- 4.6E+00 -- 5.1 E- 14
Heptachlor epoxide 5.40E-03 7.19E- 13 2.57E- 13 3.88E- 15 1.39E- 15 -- 9.1 E+ 00 -- 1.3E -14
Methoxychlor 4.90E-01 7.19E-13 2.57E - 13 3.52E- 13 1.26E- 13 .....
Anthracene 1.50E-01 7.19E-13 2.57E- 13 1.08E- 13 3.86E- 14 .....
Benzolajanthracene 3.20E-01 7.19E-13 2.57E- 13 2.30E - 13 8.22 E -14
Benzo[alpyrene 2.60E-01 7.19E - 13 2.57E- 13 1.87E- 13 6.68E- 14 ........
Benzolbifluoranthene 3.10E-01 7.19E-13 2.57E- 13 2.23E- 13 7.97E- 14 ...
Benzolklfluoranthene 2.90E-01 7.19E - 13 2.57E - 13 2.09E - 13 7.45E- 14 ........
Chrysene 3.30E-01 7.19E-13 2.57E- 13 2.37E- 13 8.48E- 14 .....
Dibenzofuran 6.50E-02 7.19E-13 2.57E- 13 4.67E- 14 1.67E -14 .....
Indenol 1,2.3-cdpyrene 2.10E-01 7.19E-13 2.57E- 13 1.51 E- 13 5.40E-14 .....
2-Methyinaphthalene 8.00E-02 7.19E-13 2.57E - 13 5.75E- 14 2.06E- 14 .....
Phenanthrene 3.70E-01 7.19E-13 2.57E- 13 2.66E- 13 9.51 E- 14 ........
Arsenic 6.40E+ 00 7.19E-13 2.57E- 13 4.60E- 12 1.64E- 12 -- 1.5E+01 -- 2.5E- 11Cndmitim 4.90E-01 7.19E-13 2.57E- 13 3.52E- 13 1.26E- 13 -- 6.1 E4) -- 7.7E- 13
Chronlirum 9.70E 00 7. 1E-13 2.57E -13 6.97E-- 12 2.49E .- 12 .. 4.1E101 .-- 102- 10
Lead 1.49E+02 7.19E-13 2.57E- 13 1.07E- 10 3.83E-I I.
Morcily 1.30E-01 7.19E-13 2.57E-13 9.35E-14 3.34E-14 8.6E-05 (H) -- 1.1E-09 --

CSF is based or TEF, using BjajP toxicity TOTAL: <0.01 1.3E- 10
! Value obtained from HEAST
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CURRENT OCCUPATIONAL ADULT (Utility Worker): Dermal Contact with Subsurface Soils

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value
Concentration .1 (mg/kg-day) 1 F CSF I Hazard Index Cancer Risk

. .. .4 g) Nonlar~cinoe Cnarcinonen n Carcino n m y "  u ss 4nitlass

alpha --C hlor dane 6.00E-01 3.38E-07 1.21 E- 07 2.03E-07 7.26E-08 6.0E-05 1.3E+00 3.4E-03 9.4E-08
gamma-Chlordane 5.70E-01 3.38E-07 1.21 E-07 1.93E-07 6.90E-08 6.OE-05 1.3E+00 3.2E-03 9.0E-08
4,4'- DDD 8.50E-02 3.38E-07 1.21 E - 07 2.87E-08 1.03E-08 -- 2.4E-01 -- 2.5E-09
4.4'- DDE 3.30E-01 3.38E-07 1.21E-07 1.12E-07 3.99E-08 -- 3.4E-01 -- 1.4E-08
4,4' - DDT 3.90E+00 3.38E-07 1.21E-07 1.32E-06 4.72E-07 5.0E-04 3.4E-01 2.6E-03 1.6E-07
Dieldrin 5.70E-02 3.38E-07 t.21 E-07 1.93E-08 6.90E-09 5.OE-05 1.6E+01 3.9E-04 1.1E-07
Endrin Aldehyde 1.40E-02 3.38E-07 1.21 E-07 4.73E-09 1.69E-09 3.OE-04 (a) -- 1.6E-05 --
Heptachlor 4.30E-02 3.38E-07 1.21 E- 07 1.45E-08 5.20E-09 5.0E-04 4.5E+00 2.9E-05 2.3E-08
Heptachlor epoxide 5.40E-03 3.38E-07 1.21E-07 1.83E-09 6.53E-10 1.3E-05 9.IE+00 1.4E-04 5.9E-09
Methoxychlor 4.90E-01 3.38E-07 1.21 E - 07 1.66E-07 5.93E-08 5.0E-03 -- 3.3E-05 --
Anthracene 1.50E-01 3.38E-07 1.21E-07 5.07E-08 1.82E-08 3.0E-01 -- 1.7E-07 --
Benzo[a]anthracene 3.20E-01 3.38E-07 1.21E-07 1.08E-07 3.87E-08 -- 1.1 E+00 -- 4.1 E-08
BenzolaJpyrene 2.60E-01 3.38E-07 1.21E -07 8.79E-08 3.15E-08 -- 7.3E+ 00 -- 2.3E-07
Benzolbifluoranthene 3.10E-01 3.38E-07 1.21E-07 1.05E-07 3.75E-08 -- 1.0E+00 -- 3.8E-08
Benzojkifluoranthene 2.90E-01 3.38E-07 1.21 E--07 9,80E-08 3.51E-08 -- 4.8E-01 -- 1.7E-08
Chrysene 3.30E-01 3.38E-07 1.21E-07 1.12E-07 3.99E-08 -- 2.9E-02 -- - 1.2E-09
Dibenzofuran 6.50E-02 3.38E-07 1.21E-07 2.20E- 08 7.87E-09 ........
Indeno 112,3 - cd] pyrene 2.10E-01 3.38E-07 1.21E-07 7.10E-08 2.54E-08 -- 1.7E+00 -- 4.3E-08
2-Methylnaphthalene 8.0OE-02 3.38E-07 1.21E-07 2.70E-08 9.68E-09 ........
Phenanthrene 3.70E-01 3.38E-07 1.21E-07 1.25E-07 4.48E-08 ........
Arsenic 6.40E+00 3.38E-07 1.21 E-07 2.16E-06 7.74E-07 3.0E-04 1.8E+ 00 7.2E-03 1.4E-06
Cadmium 4.90E-01 3.38E-07 1.21E-07 1.66E-07 5.93E-08 1.0E-03 (1) -- 1.7E-04 --
Chromium 9.70E+00 3.38E- 07 1.21E -- 07 3.28E-08 1.17E-06 5.0E-03 -- 6.6E-04 --
Lead 1.49E+02 3.38E-07 1.21 E-07 5.04E-05 1.80E-05 ........
Mercury 1.30E-01 3.38E-07 1.21E-07 4.39E-08 1.57E-08 3.0E-04 (H) -- 1.5E-04 --

- CSF is based on TEF, using Bja]P toxicity TOTAL: 0.02 2.3E-06
a - Value is for enlrin
I Value is for cadmium in food
H - Value obtained from HEAST
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FUIUHE OCCUPATIONAL ADULT (Utility Worker): Incidental Ingestion of Subsurface Soils

Parameter Exposure Point Intake (day') Chronic Intake Toxicity Value
Concentration - I ( (mg/kg-day . I RO CSF Hazard Index Cancer Risk...... .... . Non.arcinQg r_ Carcinogen NoncarcinogeD_ . crj'goen (m, f-dayl ir a "' (unitless . unitessj

alpha-Chlordane 6.OOE-01 2.10E-08 7.51E-09 1.26E-08 4.51E-09 6.0E-05 1.3E+00 2.1E-04 5.9E-09gamma-Chlordane 5.70E-01 2.10E-08 7.51E- 09 1.20E-08 4.28E-09 6.0E-05 1.3E+00 2.OE-04 5.6E-094.4'- DDD 8.50E-02 2.10E-08 7.51 E-09 1.79E-09 6.38E- 10 -- 2.4E-01 -- .5E- 104,4'-DDE 3.30E-01 2.10E-08 7.51E-09 6.93E-09 2.48E-09 -- 3.4E-01 -B- 84E- 104.4'- DDT 3.90E+00 2.10E-08 7.51E-09 8.19E-08 2.93E-08 5.OE-04 3.4E-01 1.6E-04 1.0E-08Dieldcin 5.70E-02 2.10E-08 7.51E- 09 1.20E-09 4.28E- 10 5.OE-05 1.6E+01 2.4E-05 6.8E-09Endrin aldehyde 1.40E-02 2.10E-08 7.51E-09 2.94E-10 1-05E-10 3.OE-04 (a) -- 9.8E-07 --HeptachIor 4.30E-02 2.102-08 7.51 E - 09 9.03E-10 3.23E-10 5.0E-04 4.5E+00 1.8E-06 1.5E-09Heptachlor epoxide 5.40E-03 2.10E-08 7.51E - 09 1.13E- 10 4.06E- 11 1.3E-05 9.1 E+ 00 8.7E-06 3.7E - 10Methoxychlor 4.90E-01 2.10E-08 7.51E-09 1.03E-08 3.68E-09 5.0E-03 -- 2.1E-06 --Anthracene 1.50E-01 2.10E-08 7.51 E-09 3.15E-09 1.13E-09 3.0E-01 -- 1.1E-08Benzolajanthracene 3.20E-01 2.10E-08 7.51E-09 6.72E-09 2.40E-09 -- 1.1 E+0 - - 2.5E- 09Benzo[ajpyrene 2.60E--01 2.10E-08 7.51E - 09 5.46E-09 1.95E-09 -- 7.3E- 00 -- 1.4E-08BenzoIb) fluoranthene 3.1OE- 01 2.IOE-08 7.51 E- 09 6.51 E- 09 2.33E-09 -- 1.OE+00 2.4E - 09Be1170jk I fluoranthene 2.90E -. 01 2. 1 OE - 08 7.51 E- 09 6.09E-09 2.18E-09 -- 4.8E-01 *- - 1.02-09Chtysene 3.30E-01 2.10E-08 7.51E-09 6.93E- 09 2.48E-09 -- 2.9E- 02 -- 7.2E- 11
Dibenzofuran 6.50E-02 2.10E-08 7.51E-09 1.37E-09 4.88E- 10 ..Indeno 11,2.3- cdjpyrene 2.10E-01 2.10E-08 7.51E-09 4.41E-09 1.58E-09 -- 1.7E+00 ' -- 2.7E-092 - Methylnaphthalene 8.00E-02 2.10E-08 7.51 E- 09 1.68E-09 6.01 E- 10 ...
Phenanthrene 3.70E-01 2.10E-08 7.51E-09 7.77E-09 2.78E-09 .........Arsenic 6.40E+00 2.10E-08 7.51 E- 09 1.34E-07 4 81E-08 3.0E-04 1.8E+00 4.5E- 04 8.4E - 08Cadmiumu 4.90E-01 2. 1OE-08 7.51 E- 09 1.03E-08 3.68E- 09 1.0E-03 (f) -- 1.0E-05 --Chroniiim 9.70E-4 00 2.10E- 08 7.51 E- 09 2.04E-07 7.28E - 08 5.011-03 - - 4 1E--05 - -
Lead 1.49E. #02 2. 10E -08 7.51E 09 3.13E-06 1.12E- 06 ....Mercuty 1.30E-01 2. 1 0E-08 7.51E - 09 2.73E-09 9.76E - 10 3.0E - 04 (H) -- 9.1E-06 --

- CSF is based on TEF, using BlajP toxicity TOTAL: < 0.01 1.4E- 07
a - Value is for endrin
I - Value is for cadmium in food
H - Value obtained from HEAST
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FUlUBIE OCCUPATIONAL ADULT (Utility Worker): Inhalation of Fugitive Dusts from Subsurface Soils

Exposure Point Intake (dy)Chronic Intake Toxicity Value
Concentration -I(mg/kg-day) - IRD CSF Hazard Index Cancer Risk

(mgkg. J~cacion Carcinogen Noncarcinogen. C arcinogen. (mo/ -day). (n/gly uites ufl~

.111)11. Chldanoe 6.OOE-01 2 68E- 12 9.71E- 13 1.61 E- 12 5.83E -13 1 3E 1O00 7.6E -13
ganinia -C or daiie 5.70E-01 2.68E- 12 9.71 E -13 1.53E- 12 5.53E- 13 -- 1.3E-400 -- 7.2E -13
4.4'- DDD 8.50E-02 2.68E- 12 9.71 E- 13 2.28E- 13 8.25E- 14 --- -

4.4'- DOE 3.30E-01 2.68E -12 9.71E-13 8.84 E -13 3.20E -13 - - --

4.4'-DOT 3.90E+00 2.68E -12 9.71 E- 13 1.05E -11 3.79E- 12 -- 3.4E-o1 - 1.3E- 12
Dietdi in 5.70E-02 2.68E-12 9.71 E- 13 1.53E- 13 5.53E -14 -- 1.6Ei-01 8.9E -13-
Endrin aldehyde 1.40E-02 2.68E -12 9.71 E- 13 3.75E -14 1.36E- 14 - --

Heptachlor 4.30E-02 2.68E-12 9.7 1E -13 1. 15E -13 4.18E- 14 -- 4.6E+00 - 1.9E- 13
Heptachilor epoxide 5.40E-03 2.68E -12 9.71 E- 13 1.45E -14 5.24E -15 -- 9.1 E4 00 -- 4.8E -14
MAethoxychior 4.90E-01 2.68E -12 9.71 E -13 1.31 E -12 4.76E- 13 --- --

Anthracene 1.50E-01 2.68E -12 9.71 E -13 4.02E- 13 1.46E- 13-- -- .

Benzojajanthracene 3.2012-01 2.68E -12 9.71 E- 13 8.58E -13 3.11IE- 13 - ----

Benzo[alpyrene 2.60E-01 2.68E -12 9.71 E -13 6.97E -13 2.52E- 13 --- --

Benzofbjfluoranthene 3.1OE-01 2.68E-12 9.71E- 13 8.31 E -13 3.01IE -13- - ----

Berizolkifluorarithene 2.90E-01 2.68E -12 9.71 E -13 7.7 7E -13 2.82 E -13
Chrysene 3.30E-01 2.68E -12 9.71 E -13 8.84 E -13 3.20E -13 ---

Dibenzolinan 6.50E-02 2.68E -12 9.71 E -13 1. 74 E -13 6.31 E -14--- *--

Indlerol1.2.3.-- cdjpyi ene 2.10E-01 2.68E -12 9. 71 E -13 5.63E -13 2.04E- 13--------
2- Metrylnaplithalerre 8.OOE-02 2.68E -12 9. 71 E -13 2.14 E -13 7.77E -14 -/ ----

Phenantirrene 3.70E-01 2.68E- 12 9.71 E- 13 9.92E- 13 3.59E -13- -- --

MAnici 6.40E 400 2.68E -12 9.71 E-- 13 1.72E- 11 6.21 E -12 -- 1.5E 101 -9.4E -I11
Cadiriluiri1 4.90E--01 2.68E -12 9.71 E -13 1.31 E -12 4.76E-.13 6.1 Ei 00 -- 2.9E -12
C.l11orn)igIn 9.70E~i00 2.68E--12 9.71 E -13 2.60E -11 9.42E- 12 -- 4. E 1 01 -- 3.9E -10

Led1.49E 402 2.683E*12 9.71 E --3 3.99E- 10 1.45E. M
Meiciiy 1.30E-01 2.68E -12 9.71 E -13 3.48E -13 1. 26E -13 8.6E--05 (H) -- 4.1E--09-

-- CSr is based on TEF, using B[ajP toxicity TOTAL: <0.01 4.9E- 10
11 -- Valu e obtained fiorn HEAST
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FUTURE OCCUPATIONAL ADULT (Utility Worker): Desmal Contact with Subsurface Soils

Parameter Exposure Point Intake (dayj' Chronic Intake Toxicity Value.
Concentration --- -~- (mg/kg-day) 1 RID CSF - Hazard Index Cancer Risk

kNoncarcio Carcinogen Ncarcingen ~ cn~f r~k~y~ mgd (unitless) - j unhile~s)

alpha -Chlordane 6.OOE-01 1.26E-06 4.51 E -07 7.56E-07 2.71 E- 07 60OE-05 1.3E* 00 1.3E--02 3.5E- 07

gamnia-Chlordane 5.70E-01 1.26E-06 4.51E-07 7.18E-07 2.57E-07 6.OE-05 1.3E.+00 1.2E-02 3.3E-07

4,4'-ODD 8.50E -02 1.26E-06 4.51 E -07 1.07E-07 3.83E-08 - 2.4E-01 9.2E-09

4,4'-DDE 3.30E-01 1.26E-06 4.51 E -07 4.16E-07 1.49E-07 -- 3.E-0l - 5.1 E-08

4,4'-DDT 3.90E+00 1.26E-06 4.51 E- 07 4.91E-06 1.76E-06 5.OE-04 3.4E-01 9.8E-03 .6.OE-07

Dielckin 5.70E-02 1.26E-06 4.51 E- 07 7.18E-08 2.57 E- 08 5.OE-05 1.6E-# 1 1.4E-03 4.1E-07

Enckin aldehyde 1.40E-02 1.26E-06 4.51 E -07 1.76E -08 6.31 E- 09 3.OE-04 (a) -- 5.9E-05 -

Heptachlor 4.30E -02 1.26E-06 4.51 E -07 5.42E-08 1.94E-08 5.OE- 04 4.5E 400 1.11E-04 8.7E-08

lieptachlor epoxide 5.40E-03 1.26E-06 4.51 E-- 07 6.80E-09 2.44 E- 09 1.3E -05 9.1 E+ 00 5.2E-04 2.2E-08

Mvethoxychior 4-90E-01 1.26E-06 4.51 E -07 6 ' 17E-07 2.21 E- 07 5.OE -03 1- .2E -04 -

Anthrncerre 1.50E--01 1.26E-06 4.51 E -07 1.89E -07 6.77 E -08 3.0E--01 - 6.3E 07-

Berizolalanti iracei io 3.20E--01 1.26E-06 4.51 E -07 4.03E-07 1.44E-07 -- I.1E-i 00 *- 1.5E-07

tBenzolajpyrene 2.60E-01 1.26E-06 4.51 E-- 07 3.28E-07 i.i7E-07 - 7.3E.O 4 00 8.6E-07

Benzolhifluoranthelle 3.10E-01 I.26E-06 4.51 E -07 3.91 E -07 1.40E -07 .i.OE #00 *- 14E - 07

IBenzolk I luoraritheire 2.90E - 01 1.26E-06 4.51 E -07 3.65E-07 1.31 E -07 -- 4.8E- 01 *-- 6.3E -- 08

Chrysene 3.30E-01 1 .26E-06 4.51 E - 07 4.16E -07 1.49E -07 -- 2.9E -02 *- 4.3E -09

Dibenzofuran 6.50E -02 1.26E-06 4.51 E -07 8.19E-08 2.93E-08

Indenol 1.2.3 - cdjpyrerre 2.10E-01 1 .26E-06 4.51 E - 07 2.65E-07 9.47E-08 13 t-lE 00 * 1 .6E -07

2 -Methyinapt ithalefle 8.OOE-02 1.26E-06 4.51 E -07 1.01E-07 3.61 E -08--

Phenanthrene 3.70E-01 1.26E-06 4.51 E -07 . 4.66E -07 1.67E-07- -

Arsenic; 6.40E4 00 1.26E-06 4.51 E -07 8.06E-06 2.89E -06 3.OE-04 1.8E4 00 2.7 E -02 5.1 E -06

Cadmriumr 4.90E - 01 1.26E -06 4.51 E -07 6.17E-07 2.21 E -07 1.OE- 03 IQ - 6.2E-0 -

Chrolriri 9.70E +00 1.26E-06 4.51 E- 07 1.22E -05 4.37E -06 5.0E -03 2.4E- 03

Lead 1.49E+02 1.26E-06 4.51 E -07 1.88E-04 6.72E-05-- -

Mercuriy 1.30E-01 1.26E-06 4.51 E- 07 1.64E-07 5.86E-08 3.OE--04 (H) --- 5.5E-04-

* -CSr is based on TEF, using BjajP toxicity TOTAL: 0.07 [ - 8.E-061

a Value is for endi in
fValue is tar cadmiium ini toad

II - Value obtained from -HEAST
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FUTURE RESIDENTIAL ADULT: Ingestion of Ground Water____________ __ __ _

Parameter Exposure Point -Intake (day') Chronic Intake__ Toxiciy Value
Concentration I -II (mg/kg -day) 7 I RID CSF 1 Hazard Index Cancer Risk

. Jg gI Noncarcingg a r-cirqg@-r- N-onjcacinogen Carcin gm(mlg OgL ng/g~) aftA4 L rd s~ untess)

Aluminum 2.70E-01 2.74E-02 1.17E-02 7.40E -03 3.16E-03 --- -

Arsenic 1.60E-02 2.74E-02 1.17E-02 4.38E -04 1.87E-04 3.OE-04 1.8E+00 1.5E+00 3.3E-04

Barium 1.30E-01 2.74E-02 1.17E-02 3.56E-03 1.52E-03 7.OE-02 -- 5.1IE-02 -

Beryllium 3.OOE -03 2.74E-02 1.17E-02 8.22E-05 3.51 E -05 5.OE-03 4.3E+O00 1.6E-02 1.5E-04
Chromium 1.20E-02 2.74E-02 1.17E-02 3.29E -04 1.40E-04 5.OE-03 -- 6.6E-02
Manganese 9.10E-02 2.74E-02 1.17E-02 2.49E-03 1.06E-03 5.OE-03 (W) -- 5.OE-O1 -

Vanadium 2.70E-02 2.74E-02 1.17E-02 7.40E-04 3.16E-04 7.OE-03 (H) -- IE-al -

Inorganic ChIcside 2.70E+02 2.74E-02 1.17E-02 7.40E+00 3.16E+00-----
Nitrate 3.30E+01 2.74E-02 1.17E-02 9.04E-01 3.86E-01- - --

Sulfate 3.90E4-02 2.74E-02 1.17E-02 1.07E+01 4.56E + 00 -- -

Bicarbonaeas CaCO, 4.90E+$02 2.74E-02 1.17E-02 1.34E+01 5.73E+00- - --

TOTAL: r.241 I KEQi

FUILJE RESIDENTIAL ADULT: Dermal Contact with Ground Water

Parameter Exposure Point Intae-(a ------- -- Chronic Intake IiiDToicitv Value _SWHzrIne CacrRs
Concentration F I I(mg/kg -day) - -I I RDCF HarIne Cncris

- -.. (mgIkg) Noncarcinogej Carcinogerjn. _Non~cign_.._.~~grc (tm/gda)~tngignit~les__ - -es)_

Aluminum 2.70E-01 5.32E-05 2.28E-05 1.44E-05 6.16E-06- -- -

Arsenic 1.60E-02 5.32E -05 2.28 E -05 8.51 E -07 3.65E -07 3.OE-04 1.8E+00 2.8E-03 6.4 E-- 07
Barium 1.30E.-Ol 5.32E -05 2.28E-05 6.92E-06 2.96E-06 7.OE-02 -.- 9.9E--05 -

Beryllium 3.OOE-03 5.32E-05 2.28E -05 1.60E-07 6.84 E -08 5.OE-03 4.3E+00 3.2E- 05 2.9E -07
Chromium 1.20E-02 5.32E-05 2.28E-05 6.38E-07 2.74E -07 5.OE-03 1- .3E-04 -

Manganese 9.10E-02 5.32E -05 2.28E-05 4.84 E- 06 2.07E-06 5.OE-03 (W) -- 9.7E-04 -

Vanadium 2.70E-02 5.32E-05 2.28E-05 1.44E-06 6.16E -07 7.OE-03 (H) -- 2.lE-04 -

Inorganic Chloride 2.70E4-02 5,32E-05 2.28E-05 1.44E-02 6.16E-03 - --

Nitrate 3.30E+401 5.32E -05 2.28E-05 1.76E-03 7.52E -04 --- -

Sulfate 3.90E+02 5.32E -05 2.28E-05 2.07E-02 8.89E-03 -----

Bicarbonate, as CaCO,_ _4.90E+02 5.32E-05 -- 2.28E-05 2.61 E -02 1.12E-02 __ -- --

TOTAL: < 0.01 9.3E-07

W -. RiD value is for manganese in water

1531. X X b:\RA-GW



FUTURE RESIDENTIAL C-IILD: Ingestion of Ground Water - Risk

Exposure Point Intake (day') Chronic Intake Toxicity Value
Concentration I (mg/kg-day) -RflD CFS I Hazard Index Cancer Risk

Parameter (mg/L) Noncarcinogen Carcinogen Noncarcinogen Carcinogen (mg/kg-day) (mg/kg-day)-' (untless) (unitless)

Aluminum 4.40E-01 1.28E-01 -- 5.63E-02 -- . .......
Arsenic 3.95E-03 1.28E-01 -- 5.06E-04 -- 3.00E-04 1.80E+00 1.69E+00 --

Barium 1.05E-01 1.28E-01 -- 1.34E-02 -- 7.0(E-02 -- 1.91E-01 --

Beryllium 2.76E-03 1.28E-01 -- 3.53E-04 -- 5.0(E-03 4.30E+00 7.07E-02 --

Chromium 6.96E-03 1.28E-01 -- 8.91E-04 -- 2.00E-02 -- 4.45E-02 --

Manganese 5.68E-02 1.28E-01 -- 7.28E-03 -- 5.00E-03 -- 1.46E+00 --

Nitrate 1.65E+02 1.281-01 -- 2.1IE+01 -- 1.60E+00 -- 1.32E+01 --

Thallium 2.90E-03 1.28E-01 -- 3.71E-04 -- 8.0(E-05 -- 4.64E+00 --

Vanadium 9.67E-03 1.2813-01 -- 1.24E-03 -- 7.0(E-03 -- 1.77E-01 --

TOTAL 2.15E+01

FUTURE RESIDENTIAL CHILD: Dermal Contact with Ground Water - Risk

Exposure Point Intake (day') Chronic Intake Toxicity Value
Concentration - I (mg/kg-day) I RfD CFS Hazard Index Cancer Risk

Parameter (mg/L) Noncarcinogen Carcinogen Noncarcinogen Carcinogen (mg/kg-day) (mg'kg-day)-' (unitless) (unitless)

Aluminum 4.40E-01 1.11E-04 -- 4.88E-05 ..........
Arsenic 3.95E-03 1.11E-04 -- 4.38E-07 -- 3.00E-04 1.80E+00 1.46E-03 --

Barium 1.05E-01 1.11E-04 -- 1.16E-05 -- 7.0(E-02 -- 1.66E-04 --

Beryllium 2.76E-03 1.IIE-04 -- 3.06E-07 -- 5.00E-03 4.30E+00 6.13E-05 --

Chromium 6.96E-03 1.11E-04 -- 7.73E-07 -- 2.00E-02 -- 3.86E-05 --

Manganese 5.68E-02 1.11E-04 -- 6.31E- 06 -- 5.OE-03 -- 1.26E-03 --

Nitrate 1.65E+02 1.11E-04 -- 1.83E-02 -- 1.60E+00 -- 1.14E-02 --

Thallium 2.901E-03 1.IIE-04 -- 3.22E-07 -- 8.0OE-05 -- 4.02E- 03
Vanadium 9.67E-03 1.11E-04 -- 1.07E-06 -- 7.0(E-03 -- 1.53E-04 --

TOTAL 1.86E-02
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FUTURE RESIDENTIAL ADULT: Ingestion of Ground Water - Risk

Exposure Point Intake (day ' Chronic Intake Toxicity Value Hzr ne acrRsConcentration F - I (mg/kg-day) I RfD CFS Hzr ne acrRs
Parameter (M9/L) Noncarcinogen Carcinogen Noncarcinogen Carcinogen (mz/kg- day) (mg/kg- day) -' (unitless) (unitles

Aluminum 4.40E-01 2.74E-02 1. 17E -02 1.21E-02 5.15E-03 --- -

Arsenic 3.95E-03 2.743-02 1.17E-02 1.08E-04 4.62E-05 3.OOE-04 1.80E+00 3.61E-01 8.32E-05
Barium 1.05E-01 2.74E-02 1. 17E -02 2.87E-03 1.22E-03 7.OOE-02 -- 4.10E-02 -

Beryllium 2.76E-03 2.74E-02 1. 17E -02 7.56E -05 3.23E-05 5.O(E-03 4.30E+00 1.51E-02 1.393-04
Chromium 6.96E-03 2.74E-02 1. 17E -02 1.91E-04 8.14E-05 5.00E-03 -- 3.813-02 - -

Manganese 5.69E-02 2.74E-02 1. 17E -02 1.56E-03 6.65E-04 5.0OIE-03 -- 3.1 IE-01 -

Nitrate 1.65E+02 2.74E-02 1. 17E -02 4.52E+00 1.93E+00 1.60E+00 -- 2.83E+00 -

Thallium 2.90E-03 2.74E-02 1. 17E -02 7.95E-05 3.39E3-05 8.00E-05 -- 9.93E-01 -

Vanadium 9.67E-03 2.74E-02 1.17E-02 2.65E-04 1.13E-04 7.OOE-03 -- 3.79E-02 -

TOTAL 4.62E+00 2.22E-04

FUTURE RESIDENTIAL ADULT: Dermal Contact with Ground Water - Risk

Exposure Point Intake (day) Chronic Intake Toxicity Value
Concentration I I I (mg/kg-day) I RfD CFS 7Hazard Index Cancer Risk

Parameter 0m91) Noncarcinogen Carcinogen Noncarcinogen Carcinogen (mg/kg -day) (m/gdy 1 (unitles) (unitleSs)

Aluminum 4.40E-01 5.32E-05 2.283-05 2.343-05 1.0(E-05 -----

Arsenic 3.95E-03 5.32E-05 2.28E3-05 2.10IE-07 9.01E-08 3.0(E-04 1.80E+00 7.OOE-04 1.62E-07
Barium 1.05E-01 5.32E-05 2.28E-05 5.57E-06 2.39E-06 7.OOE-02 -- 7.963-05 -

Beryllium 2.76E-03 5.3ZE-05 2.28E-05 1.47E-07 6.29E-08 5.0(IE-03 4.30IE+00 2.94E-05 2.713-07
Chromium 6.96E-03 5.32E-05 2.28E-05 3.70IE-07 1.59E-07 5.OOE-03 -- 7.41E-05 -

Manganese 5.68E-02 5.32E-05 2.28E-05 3.02E-06 1.30E-06 5.OOE-03 -- 6.05E-04 -

Nitrate 1.65E+02 5.32E-05 2.28E-05 8.78E-03 3.76E-03 1.60iE+00 -- 5.49E-03 -

Thallium 2.90E-03 5.32E-05 2.28E-05 1.54E-07 6.6tE-08 8.0(IE-05 1- .93E-03 -

Vanadium 9.67E-03 5.32E-05 2.28E-05 5.14E-07 2.2E-07 7.OOE-03 -- 7.3513-05 -

TOTAL 8.98E-03 4.33E-07

11993



CURRENT OCCUPATIONAL ADULT (DEH Yard Worker): Dermal Contact with Suiace Water______ __ _

Parameter Exposurxe Point Intake ady--) Chronic Intake _Toxicity au
Concentration F (mg/kg-day) 1 ValD CSF Hazard Index Cancer Risk

- ___.rnB oncarcingqa Cr~gJqn __No ingen CarcingntmIgz (ma/kgaW (unitless) _ J-Aqnitless)

Aluminum 1.20E+01 5.80E-07 2.07E-07 6.96E-06 2.48E-06 - --

Arsenic 4.40E-03 5.80E-07 2.07E-07 2.55E-09 9.11E-10 3.OE-04 1.8E+00 8.5E-06 1.6E-09

Barium 2.90E-01 5.80E-07 2.07E-07 1.68E-07 6.OOE-08 7.012-02 -- 2.E-06 -

Cadmium 4.10E-03 5.80E-07 2.07E-07 2.38E-09 8.49E -10 5.OE-04 (w) -- 4.8E-06 -

Chromirum 2.40E -02 5.80E-07 2.07E--07 1.39E-08 4.97E-09 5.OE-03 -- 2.8E-06--

Copper 1.30E-02 5.80E-07 2.07E-07 7.54 E -09 2.69E-09 --- -

Lead 4.20E-03 2.32E-09 8.28E-10 * 9.74E- 12 3.48E- 12 --

Manganese 1.90E-01 5.80E-07 2.07E-07 1.1OE-07 3.93E -08 5.OE-03 (W) -- 2.2E-05 -

Vanadium 2.60E-02 5.80E-07 2.07E-07 1.51 E -08 5.38E-09 7.OE-03 (H) -- 2.2E-06

TOTAL: < 0.01 1.6E-09

FU FUIE OCCUPATIONAL ADULT (pEH _Yard Wof ker): Dermal Contact with Surface Water

Parameter Exposure Point Inta e day' Chronic Intake DToxicity Value S- Hzr ne acrRs
Concentration FI(mg/kg -day) C f CF I Hzr ne acrRs

. --- CpgLfg Noncarcinogf___rcifl~gen Non-carw!qgen Crcinogtr-.-. -(rngft~day)__(rng/kg~sIay) - -(unit!e s) . *(nt~.

Alumninurn 1.20E 401 3.86E -06 1.38E-06 4.63E -05 1.66E-05 --- -

Arsenic 4.40E -03 3.86E -06 1.38E-06 1.70E -08 6.07E-09 3.OE-04 1.8EiO00 5.7E -05 1. 1E -08

Barium 2.90E-01 3.86E -06 1.38E-06 1.1 2E-06 4.OOE-07 7.OE-02 -- 1.6E-05 -

Cadmium 4.10E-03 3.86E-06 1.38E-06 1.58E-08 5.66 E -09 5.OE-04 (w) -- 3.2E-05 -

Chromium 2.40E-02 3.86E-06 1.38E-06 9.26E -08 3.31 E -08 5.OE-03 -- 1.9E-05 -

Copper 1.30E-02 3.86E-06 1.38E-06 5.02E-08 1.79E-08 - --

Lead 4.20E -03 1.55E-08 5.52E-09 * 6.51E-11 2.31E-11---

Manganese 1.90E-01 3.86E-06 1.38E-06 7.33E-07 2.62E-07 5.OE-03 (W) -- 1.5E-04 -

Vanadium 2.60E-02 3.86E-06 1.38E-06 1.OOE-07 1.59E-08 7.OE-03 (H) -- A.E-05 -

TOTAL: < 0.01 1.1 E-08

Intakes for lead are calculated separately, because the permeability constant (PC) value for lead does not equal the default value (see text).

W -RID value is for cadmium/manganese in water.
H -Value is from HEAST

1531.XX t.\occ -- SW



CURRENT & FUTURE *RECREATIONAL' CHILD (Child Trespasser): Dermal Contact with Surface Water

Parameter Exposure Point Intake .day '. ___ Subchronic Intake Toxicity Value
Concentation . I I (mg/kg-day) 1 RfDC CSF I Hazard Index Cancer Risk

._(rg/.k_ Noncarcinogen Carcinon gNoncarcinggen Carcinogen d...(mggday _ (mg1g_-day) . (unitess)---------------

Aluminum 1.20E +01 1.49E-05 -- 1.79E-04 ........
Arsenic 4.40E-03 1.49E-05 -- 6.56E-08 -- 3.OE-04 (H) 1.8EtO00 2.2E-04
Barium . 2.90E-01 1.49E-05 -- 4.32E-06 -- 7.OE-02 (H) -- 6.2E-05 --
Cadmium 4.10E-03 1.49E-05 6.1 IE-08 -- 5.OE-04 (H) (W) -- 1.2E-04 --
Chromium 2.40E-02 1.49E-05 -- 3.58E-07 -- 2.OE-02 (H) -- 1.8E-05 --
Copper 1.30E-02 1.49E-05 -- 1.94E-07 ..........
Lead 4.20E-03 5.97E-08 * -- 2.51E-10 .........

Manganese 1.90E-01 1.49E-05 -- 2.83E-06 -- 5.OE-03 (W) -- 5.7E-04 --
Vanadium 2.60E-02 1.49E-05 -- 3.87E-07 -- 7.OE-03 (H) -- 5.5E-05 --

TOTAL: < 0.01
* Subchronic RfDs (RfD,.) are obtained from HEAST (chromium is the only constituent for which the subchronic RID differs from the chronic RID)

* Intakes for lead are calculated separately, because lead possesses a permeability constant different from the default value (see text)
W - RfD value is for cadmium/manganese in water
H -- Value taken fron HEAST

l5:3t Xx btres .w



CURRENT OCUAINL-ADULT DEH Yard Wo kr): ncidenmi Inge ston of Sediments -_____-__ __-.---.__

Parameter Exposure Point (aChronic Intake Toxicity Value Hzr ne acrRsConcentrition F_ InIk Fdy (mg/kg -day) 7 [ RID CSF7 aadIne CncrRk
.-- (mu/ka) Noncarcinouen Carcinogen Nanicarcinogen Carcinogen kg~da rgAL-dyj2ff uuites) ff fgess)

alpha -Chiordane 3.20E -02 5.64E-09 2.01E-09 1.8OE- 10 6.43E -11 6.OE-05 1.3E+00 3.OE-06 8.3E -11
gamma -Chlordlane 5.40E-02 5.64E -09 2.011E-09 3.05E- 10 1.09E-10 6.OE-05 1.3E+00 5. 1E -06 1.4E- 10
4,4'-ODD 5.90E-02 5.64E-09 2.01E-09 3.33E- 10 1.19E-10 - 2.4E-O1 2.8E -11
4,4'-DDE 5.50E -02 5.64 E - 0 2.01E-09 3.10E-10 1.11E-10 - 3.OE-O1 -- 3.3E -11
4.4- DODT 9.60E-02 5.64E-09 2.01E-09 5.41 E- 10 1.93E-10 5.OE -04 3.4E-O1 1. 1E - 06 6.5E -11
Oildrin 1. 30E -02 5.64E-09 2.01E-09 7.33E- 11 2.61 E -11 5.OE-05 1.6E+01 1.5E-06 4.2E-10
Benzolalanthracene 1.50E-01 5.64E-09 2.01E-09 8.46E- 10 3.01E-10- IAE+OO * -- 3.2E- 10
Chrysene 1.80E-01 5.64E-09 2.01E-09 1.02E-09 3.62E - 10 2.9E -02 *- tOE-11
P ter in threne 2.10E-01 5.64E-09 2.01E-09 1. 18E -09 4.22E-1- --
Arsenic 2.80E+ 00 5.64E-09 2.01E-09 1. 58E -08 5.63E-09 3.OE-04 1.8E+00 5.3E -05 I.OE -08
Barium 1.20E+02 5.64E-09 2.01E-09 6.77E-07 2.41 E -07 7.OE-02 -- 9.7E-06 -

Cadmimi 1.80E+00 5.64E-09 2.01E-09 1.02E-08 3.62E -09 1.OE-03 (1 -1.OE-05 -

Chromium 1.70E+01 5-64E-09 2.01E-09 9. 59E -08 3.42E -08 5.OE-03 -- 1.9E-05 -

Lead 1.50E +02 5.64E-09 2.01E-09 8.46E-07 3.01E-07- -.-

Mercury 2.40E-01 5.64E-09 2.01E-09 1.35E-09 4.82E- 10 3.OE -04 . -4.5E-06 -

TOTAL: < 0.01 1.1E-08

CURRENT OCCUPATIONAL ADULT (QHYard Worker)- Der!!Ma Conlact with Sediments- -

Paraneter Exposure Point --- ntake (dy) --- Chronic Intake Ticity Value
Concentration I (mg/kg -day) - RfD CFHazard Index Cancer Risk

(mgkg~ igncarcinogen. Cacnn Noncarcinogen . Carcinogen, - m/gday) .(ngday)' (itiess) (ni ss

alpha -Chiordlane 3.20E-02 1.86E-07 6.64E-08 5.95E- 69 2.12E-09 6. OE -05 1.3E+O00 9.9E-05 2.8E -09
gamni-Chiordane 5.40E-02 1.86E-07 6.64E-08 I.OOE-08 3.59E -09 6. OE -05 1.3E+ 00 1.7E -04 4.7E -09
4.4'- DD 5.90E -02 1.86E-07 6.64 E -08 1.10E-08 3.92 E -09 -- 2.E-O1 -- 9.4 E- 10
44.-DOE 5.50E -02 1.86E-07 6.64 E -08 1.02E-08 3.65E -09 -- 3.OE-O1 -- 1.E-09
4.4'- DOT 9.60E-02 1.86E-07 6.64E-08 1. 79E -08 6.37E -09 5.OE-04 3.4E-Ot 3.6E -05 2.2E-09
Dieilrin 1.30E-02 1.86E-07 6.64E-08 2.42E-09 8.63E- 10 5.OE-05 1.6E+01 4.8E -05 1. 4E -08
Benzolajanithracene 1.50E-01 1.86E -07 6.64 E- 08 2.79E -08 9.96E -09 -- A.E+OO I- 1E-08
Chrysene 1.80E-01 1.86E -07 6.64 E -08 3.35E-08 1.20E -08 -- 2.9E-02 -- 3.5E-l10
Pheranthrene 2.10E-01 1.86E-07 6.64 E -08 3.91E-08 1.39E-08 - --

Arsenic 2.80E+00 1.86E-07 6.64E -08 5.21E-07 1.86E-07 3.0E-04 1.8E+00 1.7E -03 3.3E-07
Barium 1.20E +02 1.86E-07 6.64E-08 2.23E-05 7.97E-06 7.OE-02 -- 3.2E-04
Cadmium 1.80E+00 1.86E-07 6.64E -08 3.35E-07 1.20E-07 1.OE-03 (I -3.3E -04 -

Chromium 1.70E+01 1.86E-07 6.64E-08 3.16E -06 1.13E-06 5.OE-03 -- 6.3E-04 -

Lead 1.50E+02 1.86E-07 6.64 E -08 2.79E -05 9.96E-06 -----

Mercury 2.40E - 01 1.86E-07 6.64E-08 4.46E-08 1.59E-08 3.OE-04 -- 1.5E-04 _ -

-CSF is based on TEF. using BjaJP toxicity TOTAL. < 0.01 3.6E -07

1531.XX b:\OCC-. SED



FUTURE OCCUPATIONAL ADULT: Incidental Ingestion of Sediments __ _______

PrmtrExposure Point Intake (day j Chronic Intake Toxicity Value CFHzr ne acrRs

rno/gL Noncarcingn rqLgen Noncarcinogen Logefn g~gy (gjg~~ 'unLss (untls

alpha Chlordane 3.20E-02 3.76E-08 1.34E-08 1.20E-09 4.3E- 10 6.OE-05 1.3E+00 2.OE-05 5.6E-10
gamn-a-Chlordlane 5.40E -02 3.76E-08 1.34E-08 2.03E -09 7.2E -10 6.OE-05 1.3E-+00 3.4E-05 9.4E -10
4,4'-DOD 5.9012-02 3.76E-08 1.34E-08 2.22E-09 7.9E - 10 2.4E-01 - 1.9E- 10
4,4'-DOE 5.50E -02 3.76E -08 1.34E-08 2.07E -09 7.4E -10 -- 3.OE-01 -- 2.2E- 10
4.4'-DDT 9. 60E -02 3.76E -08 1.34E-08 3.81E-09 1.3E-09 5.OE-04 3.4E-01 7.2E-06 44E - 10
Dieldrin 1. 30E -02 3.76E -08 1.34E-08 4.89E-I10 1. 7E- 10 5.OE-05 1.6E+01 9.8E-06 2.8E-09
Benzoialanthracene 1.50E-01 3.76E -08 1.34E-08 5.64E-09 2.OE-09 -- .1E+00 *- 2.IE-09
Chrysene 1.80E-01 3.76E-08 1.34E-08 6.77E-09 2.4E -09 -2.9E -02 *- TOE - I
Pherenthrene 2.10E-01 3.76E -08 1,34E-08 7.90E -09 2.8E-09- -- -

Arsenic 2.80E +00 3.76E-08 1.34E-08 1.05E-07 3.8E-08 3.01E-04 1.8E+00 3.5E -04 6.8E -08
Barium 1.20E+02 3.76E-08 1.34E-08 4.51 E -06 1.6E -06 7.OE-02 -- 6.4E-05 -

Cadmiuim 1.80E+00 3.76E -08 1.34E-08 6.77E-08 2.4E-08 1.OE-03 (1 -6.8E-05 -

Chromium 1.70E+01 3.76E -08 1.34E-08 6. 39E -07 2.3E -07 5.OE -03 -- 1.3E -04 -

Lead 1. 50E +02 3.76E-08 1.34E-08 5.e4E-06 2.OE -06 - --

Mercury 2.40E-01 3.76E-08 1.34E-08 9.02E-09 3.2E -09 3.OE-04 -- 3.OE -05 -

TOTAL: < 0.01 7.5E-08

FUTURE OCCUPATIONAL ADULT: Dermal Contact with Sediments------------------------- - - - - - - - - -

Parame~ter Exposure Point Intak Chronic Intake Txct au
Concentration -. !tk y)I IDHazard Index Cancer Risk

(mg--)_ - .Nn__n~~ ._._Carcinooe crien n ~ Carcirnoq!n - mIdy). (rgkga _ inIq (unitless)

aipha-Chlordlane 3.20E -02 1.24E-06 4.43E-07 3.97E-08 1.4E-08 6.OE-05 1.3E+00 6.6E-04 1.8E-08
gamna-Chlordane 5.40E -02 1.24E-06 4.43E -07 6.70E-o8 2.4E -08 6.012-05 1.3E+00 1. 1E -03 3. 1E -08
4,4'-- DOD 5.90E-02 1.24E-06 4.43E-07 7.32E -08 2 6E-08 -- 2.E-O1 -- 6.3E -09
4.4'-DDE 5.50E -02 1.24E-06 4.4 3E -07 6.82E-08 24E -08 -- 3.OE-01 -- 7 2E-09
4.4'-DOT 9.60E -02 1.24 E -06 4.43E -07 1.19E-07 4.3E -08 5. OE -04 3.4E--O1 2.4E-04 1.4E-08
Dieldriri 1. 30E -02 1.24E-06 4.43E -07 1.61E-08 5.8E -09 5.OE-05 1.6E + 01 3.2E -04 9.3E -08
Benzojajarrthracene 1.50E-01 1.24E-06 4.43E -07 1.86E-07 6.6E- o8 1-1.1E+00 -- 7.OE-08
Chrysene 1.80E-o1 1.24E-06 4.43E-07 2.23E-07 8.OE -08 -- 2.9E -02 -- 2.3E-09
Pherenthrene 2.10E-01 1.24E-06 4.43E -07 2.60E -07 9 3E -08 --- --

Arsenic 2.80E+00 1.24E-06 4.43E -07 3.47E -06 1.2E-06 3.OE-04 1.8E + 00 1.2E -02 2.3E -06
Barium 1.20E+02 1.24E-06 4.43E-O07 1.49E-04 5.3E-05 7.OE-02 -- 2.I1E -03
Cadmium 1.80E+00 1.24E-06 4 43E-07 2.23E-06 8.OE -07 1.OE-03 (I -2.2E -03 -
Chromium 1.70E+01 1.24E-06 4.43E -07 2.1IE -05 7.5E -06 5.0E-03 -- 4.2E -03 -
Lead 1. 50E +02 1.24E-06 4.43E-07 1.86E-04 6.6E-05 --

2_.40E-O1 1-24E-06 4.43E-07 2.98E-07 1.1E-07 3.OE-04 7-9E-4-

CSF is based on TEF, using BjaJP toxicityTOA:02 I .5-8
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CURRENT A FTR'RCEIOA'CHILD (Child Trespaser): Incidental Ingestion of Sediments -

Parameter Exposure Point Intake day Subchronic Intake Toxicity Value
Concentration F - (mg/kg -day) 7 I,~CSF ] Hazard Index Cancer Risk

__-g/kg)a Noncarchi~gen -carcLn~gen Noncarcinoen Cacrq r -a-dy uilp s

aipha-Chiordane 3.20E-02 2.56E-07 -- 8.19E-09 -- 6.OE-05 (H) 1.3E+00 1.4E-04 -

gamnia-Chordane 5.40E -02 2.56E -07 -- 1.38E-08 -- .OE-05 (H) 1.3E+00 2.3E -04 -

4,4'-DDD 5.90E-02 2.56E-07 -- 1.51E-08 -- -2.E-01 -

4,4'-DDE 5.50E -02 2.56E-07 -- 1.41E-08 - 3.OE-O1 --

4.4'-DDT 9.60E-02 2.56E -07 -- 2.46E-08 -- 5.OE-04 (H) 3.4E-011 4.9E-05 -

Dieldrin 1. 30E -02 2.56E -07 -- 3.33E-09 -- 5.OE-05 (H) 1.6E+01 6.7E-05 -

Benzoilanthracene 1.50E-01 2.56E-07 -- 3.84 E -08 - 1.1E+00*---
Chrysene 1.80E-01 2.56E -07 -- 4.61 E -08 -- 2.9E-02* --

Phemanthrene 2.10E-01 2.56E-07 -- 5.38E-08-. ----

Arsenic 2. 80E+ 00 2.56E-07 -- 7.17E-07 -- 3.OE-04 (H) 1.8E+00 24E - 03 -

Barium 1.20E+02 2.56E -07 -- 3.07E-05 -- 7.OE-02 (H) -- 4.E-04 -

Cadmium 1. 80E +00 2.56E -07 -- 4.61 E -07 -- 1.OE-03 (H)(F) -- 4.6E-04 -

Chromium (VI) 1.70E+401 2.56E-07 -- 4.35E-06 - 2.OE -02 (H) -- 2.2E-04 -

Lead 1. 50E +02 2.56E -07 -- 3.84E-05 - -- --

Mercury 2.40E -O1 2.56E-07 -- 6.14E-08 -- 3.OE -04 (H) - 2.OE-04 -

TOTAL: < 0.01 -

CURRENT & FUTURE *RECREATIONAL* CHILD (Child Tres sser): Derma Contact with Sediments~ _- --

Parameter Exposure Point nt___ '' Subchronic Intake -. Toxicity Value
Concentration -- Itk dyI - (mg/kg -day) IRD CSF I Hazard index Cancer Risk

(mg/kg) -_-N-ncarcinogen Carcinogen Noncarcinogen... Carcinogen- -ng/gday) - m/gday) (iltes(uitless)

alpha - Chlordane 3.20E -02 1.49E-05 -- 4.77E-07 -- 6.OE-05 (H) 1.3E i-00 7.91E-- 03--
gamna-Chlordlane 5.40E-02 1.49E-05 - 8.05E -07 -- 6.OE-05 (H) 1.3E-fO0 1.3E-02 -

4.4'- DD 5.90E-02 1.49E-05 -- 8.79E -07 --- 2.E-O1---
4.4*-DDE 5.50E -02 1.49E-05 -- 8.19E-07 --- 3.OE-01 --

4.4'-DDT 9.60E -02 1.49E-05 -- 1.43E-06 -- 5.OE-04 (H) 3.4 E-O1 2.9E-03 -

Dieldrin 1. 30E -02 1.49E-05 -- 1.94E-07 -- 5.OE-05 (H) 1.6E+01 3.9E -03 -

Senzoialanthracene 1.50E-01 1.49E-05 -- 2.23E -06 --- .1E+OO *--
Chrysene 1.80E-01 1.49E-05 -- 2.68E -06 - 2.9E-02 *-
Phenenthrene 2.10E-01 1.49E-05 -- 3.13E-06 - -- --

Arsenic 2.80E +00 1.49E-05 -- 4.17E-05 -- 3.OE-04 (H) 1.8E 400 1.4E-01 -

Barium 1.20E +02 1.49E-05- 1.79E-03 - 7 OE-02 (H) -- 2.6E-0 -
Cadmiuim 1.80E+00 1.49E-05 -- 2.68E -05 -- .OE-03 (H)(F) -- 2.7E -02 -

Chromium (VA) 1.70E+01 1.49E-05 -- 2.53E-04 -- 2-OE-02 (H) -11.3E -02 -

Lead 1. 50E +02 1.49E-05 -- 2.24E-03 - -- --

Mercury .. 2.40E-Ol.i V-...149E-05 -- _3.58E -06 -- 3.OE-04 () - _ 1:2E-2-

-CSF is based on TEF. using BjajP toxicity TOTAL: 0.25 -

*Subctrronic RfD,.s are obtined from HEAST (chromiuni VI Is the only constituent for which the RID,,, differs frorm the chronic RfD)
H - Value obiined from HEAST
F - Value is for cadmium in food
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FUTURE OCCUPATIONAL ADULT (DEH Yard Worker): Incidental Ingestion of Sediments - Risk due to background

Parameter Exposure Point Intake (day " ') Chronic Intake Toxicity Value

Concentration 
I (mg/kg-day) RfD CSF I Hazard Index Cancer Risk

(M& o3ggngn Cacinog] Noncrd!ogg Carliogr (m-dy (cf-da' (nitess) (Aitles

Arsenic 2.20E+00 3.76E-08 1.34E-08 8.27E-08 2.9E-08 3.0E-04 1.8E+00 2.82-04 5.2E-08

Barium 8.80E+01 3.76E-08 1.34E-08 3.31 E-06 1.2E-06 7.0E-02 _ 4.7E-05 --

Cadmium 2.10E+00 3.76E-08 1.34E-08 7.902-08 2.8E-08 1.0E-03 (1) _ 7.9E-05 --

Chromium 1.30E+01 3.76E-08 1.342-08 4.89E-07 1.7E-07 5.OE-03 __ 9.8E-05 --

Lead 6.00E+01 3.76E-08 1.34E-08 2.26E-06 8.02-07 -- --

TOTAL < 0.01 5.2E-08

FUTURE OCCUPATIONAL ADULT (DEH Yard Worker): Dermal Contact with Sediments - Risk due to background

E r •__ _ _ _ _ _ __ _ _ _ _ _ _Toxicit 
Value

Parameter poure Point Intake (day"r' ) Chronic Intake T Value

Concentration I I (mg/kg-day) D CSFHz id Cc

Arsenic 2.20E+00 1.24E-06 4.43E-07 2.73E-06 9.75E-07 3.0E-04 1.8E+00 9.1 E-03 1.72-06

Barium 8.80E+01 1.24E-06 .1 4.43E-07 5 1.09E-04 3.90E-05 7.0E-02 __ 1.6E-03 --

Cadmium 2.10E+00 1.24E-06 4.43E-07 2.60E-06 9.30E-07 - 1.0E-03 (f) -- 2.6E-03 --

Chromium 1.30E+01 1.24E-06 4.43E-07 1.61 E-05 5.76E-06 5.0E-03 __ 3.2E-03 --

Lead 6.00E+01 1.24E-06 4.43E -07 7.44E-05 2.66E-05 -- --

I - Value is for cadmium in food 
TOTAL 0.02

1531 .)0( 
Page 1 of 2 
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CURRENT & FUTURE 'RECREATIONAL' CHILD (Child Trespasser): Incidental Ingestion of Sediments - Risk due to background

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value

Concentration I - I (mgjkg-day) j RfD-'. CSF Hazard index Cancer Risk

(mo~k Norcarcinonen Carcinogen Noncarcinonen Carcinoen (m -da m -day) -' (unitless) unitess

Arsenic 2.20E+00 2.56E-07 -- 5.63E-07 -- 3.0E-04 (H) 1.8E+00 1.9E-03 --

Barium 8.80E+01 2.56E-07 -- 2.25E-05 -- 7.0E-02 (H) -- 3.2E-04 --

Cadmium 2.10E+00 2.56E-07 -- 5.38E-07 -- 1.OE-03 (H)(f) -- 5.42-04 --

Chromium 1.30E+01 2.56E-07 _- 3.33E-06 -- 2.OE-02 (H) -- 1.7E-04 --

Lead 6.00E+01 2.56E-07 -- 1.54E-05 .....

TOTAL: < 0.01

CURRENT & FUTURE 'RECREATIONAL' CHILD (Child Trespasser): Dermal Contact with Sediments - Risk due to background

Parameter Exposure Point intake (day - ,) Chronic Intake Toxicity Value

Concentration I I (mg/kg-day) I I RfD-,c CSF I Hazard Index Cancer Risk
(rnlk Nolcarcinoen .-- Carcinoen N cnoenarcinoen (mgA- -  (un iless) (unitless)

Azeenic 2,20E+00 1.49E-05 II -- 3.28E-05 _ 3.0E-04 (H) 1.8E+00 1.1E-01 --

Barium 8.80E+01 1.492-05 -- 1.31E-03 -- 7.0E-02 (H) -- 1.9E-02 --

Cadmium 2.10E+00 1.49E-05 -- 3.13E-05 -- 1.0E-03 (H)(f) -- 3.1E-02 --

Chromium 1.30E+01 1.49E-05 1-- .94E-04 -- 2.0E-02 (H) -- 9.7E-03 --

Lead 6.00E+01 1.49E-05 18.94E-04 .-

f-Value is for cadmium in food 
TOTAL 0.17

- Subchronic RfDSc are obtained from HEAST (designated with an 'HI}

1531 .Xy 
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CURRENT OCCUPATIONAL ADULT (DEH Yard Worker): Incidental Ingestion of Sediments - Risk due to background

Parameter Exposure Point Intake (day') Chronic Intake Toxicity Value

Concentration F I F (mg/kg-day) I RfD CSF I Hazard Index Cancer Risk

(ma/k9) • onc ogn arcinonen Carcnoaen (ma/ko-dayv (ma/ka-day' (uniess) (unitiess.

Arsenic 2.20E+00 5.64E-09 2.01E-09 1.24E-08 4.4E-09 3.0E-04 1.8E+00 4.IE-05 8.0E-09

Barium 8.80E+01 5.64E-09 2.01 E-09 4.96E-07 1.8E-07 7.OE-02 - 7.1 E-06 --

Cadmium 2. 1OE+ 00 5.64E-09 2.01E-09 1.18E-08 4.2E-09 1.0E-03 (f) _ 1.2E-05 --

Chromium 1.30E+01 5.64E-09 2.01 E-09 7.33E-08 2.6E-08 5.0E-03 _ 1.52-05 --

Lead 6.00E+01 5.64E-09 2.01 E-09 3.38E-07 1.2E-07 ....

TOTAL: < 0.01 8.0E-09

CURRENT OCCUPATIONAL ADULT (DEH Yard Worker): Dermal Contact with Sediments - Risk due to background

Parameter ExP0osure Point Intake (day-'): Chronic intake Toxicity Value

Concentraion (mgg-day) i RD CSF I Hazard index Cancer Risk

(mcdkaM Nonmicrnogen Carcinon Noncarcinogen Carcinogen (M _dv _ ala-d lunitess) (unitless)

Arsenic 2.20E+00 1.86E-07 6.64E-08 4.09E-07 1.46E-07 3.0E-04 1.8E+00 1.4E-03 2.6E-07

Barium 8.80E+01 1.86E-07 6.64E-08 .1.64E-05 5.84E-06 7.0E-02 -- 2.3E-04 --

Ca, dmium 2.102+00 1.882-07 : 6.64E-08 3.91 E-07 1.39E-07 1.02-03 (1) __ 3.92-04 --

Chromium 1.3012+01 1.86E-07 ;6.64E-08 :2.42E-06 8.63E-07 5.0E-03 _- 4.8E-04 --

Lead 6.00E+01 1.86E-07 6.64E-08 1.f2E-05 3.98E-06 ..

f - Value Is for cadmium In food 
TOTAL <0.01 2.62-07

i I,

:Pab

1531XX 
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CURRENT & FUTURE *RECREATIONAL! CHILD (Child Trespasser): Dermal Contact with Surface Water - Risk due to background

parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value

Concentration I I I (mg/kg-day) I I RfD_ CSF I Hazard Index Cancer Risk

aa Nonc en no e -- (m -d - u"ess ess

Aluminum 3.90E+00 1.49E-05 __ 5.81 E-05 -- --

Arsenic 4.00E-03 1.49E-05 5.96E-08 -- 3.0E-04 (H) 1.8E+00 2.0E-04 --

Barium 2.50E-01 1.49E-05 -- 3.72E-06 -- 7.OE-02 (H) -- 5.3-05

Chromium 1.80E-02 1.49E-05 -- 2.68E-07 -- 2.0E-02 (H) -- 1.3E-05 --

Copper 1.00E-02 1.49E-05 _- 1.49E-07

Manganese 1.00E-01 1.49E-05 -- 1.49E-06 -- 5.0E-03 (W) -- 3.OE-04 --

Vanadium 1.502-02 1.492-05 __ 2.23E-07 -- 7.02-03 (H) -- 3.2E-05 --

*Subchrontc RfDs are provided from HEAST 
TOTAL < 0.01

W - RfD value Is for manganese In water

15314 'g2o2 
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CURRENT OCCUPATIONAL ADULT (DEH Yard Worker): Dermal Contact with Surface Water - Risk due to background

Parameter Exposure Point Intake (day- ') Chronic Intake Toxicity Value

Concentration I (mg/kg-day) RfD CSF I Hazard Index Cancer Risk
enna o .unitie s

Aluminum 3.90E+00 5.80E-07 2.07E-07 2.26E-06 8.07E-07 ..

Arsenic 4.00E-03 5.80E-07 2.07E-07 2.32E-09 8.28E-10 3.OE-04 1.8E+00 7.7E-06 1.4E-09

Barium 2.50E-01 5.80E-07 2.07E-07 1.45E-07 5.17E-08 7.0E-02 -- 2.1E-06 --

Chromium 1.80E-02 5.80E-07 2.07E-07 1.04E-08 3.73E-09 5.OE-03 -- 2.1 E-06 --

Copper 1.00E-02 5.80E-07 2.07E-07 5.80E-09 2.07E-09 -- --

Manganese 1.002-01 5.80E-07 2.07E-07 5.80E-08 2.07E-08 5.0E-03 (W) -- 1.2E-05 --

Vanadium 1.50E-02 5.80E-07 2.07E-07 8.70E-09 3.10E-09 7.0E-03 -- 1.2E-06 --

TOTAL: < 0.01 1.4E-09

FUTURE OCCUPATIONAL ADULT (DEH Yard Worker): Dermal Contact with Surface Water - Risk due to background

Parameter Expo sure Point Intske (day - ') Chronic Intake Toxicity Value

Corrcentaton". I (mg/kg-day) I I RfD CSF I Hazard Index Cancer Risk

M No carcinoen Carcino .n Noncarcinoen Carcinogn m -da m -da - unltless unitless

Aluminum 3.90E+00 3.86E-06 1.38E-06 1.51 E-05 5.38E-06

Arsenic !4.002-03 3.86E-06 1.38E-06 .54E-08 5.52E-09 3.02-04 1.8E+00 5.1E-05 9.92-09

Barlum 2.502-01 3.86E-06 1.38E-06 9.65E-07 3.45E-07 7.0E-02 -- 1.4E-05 --

Chromium i1 .80E-02 3.86E-06 1.38E-06 6.95E-08 2.48E-08 5.0E-03 -- 1.4E-05 --

Copper 1.00E-02 3.86E-06 1.38E-06 3.86E-08 1.38E-08 - -

Manganese .1.00E-01 3.86E-06 l1.38E-06 3.86E-07 1.382-07 5.0E-03 (W) -- 7.7E-05 --

Vanadium 1.50E-02 3.86E-06 1.38E-06 5.79E-08 2.07E-08 7.0E-03 -- 8.32-06 --

TOTAL < 0.01 9.9E-09

1531 ,XX 
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FUTURE RESIDENTIAL ADULT: Ingestion of Ground Water - Risk due to background

Parameter Exposure Point Intake (day "') Chronic Intake Toxicity Value

Concentration I I I (mg/kg-day) RfD CSF I Hazard Index Cancer Risk

(mgkig) Noncarcinolen Carcinogen Noncarcino en Carcinogen (mo/ka- day) (ma/kg -day) - ' (unitless) (unitess)

Barium 1.OOE-01 2.74E-02 1.17E-02 2.74E-03 1.17E-03 7.0E-02 -- 3.9E-02 --

Beryllium 1.402-03 2.74E-02 1.172-02 3.84E-05 1.64E-05 5.0E-03 4.3E+00 7.7E-03 7.0E-05

Chromium 1.OOE-02 2.74E-02 1.17E-02 2.74E-04 1.17E-04 5.0E-03 -- 5.5E-02 --

Manganese 2.60E-02 2.74E-02 1.17E-02 7.122-04 3.04E-04 5.0E-03 (W)(H) -- 1.4E-01 --

Vanadium 8.30E-03 2.74E-02 1.17E-02 2.27E-04 9.71E-05 7.0E-03 (H) -- 3.2E-02 --

TOTAL 0.28 7.02-05

FUTURE RESIDENTIAL ADULT: Dermal Contact with Ground Water Risk due to backround

Parameter Exposure Point Intake (day') Chronic Intake Toxicity Value
Concentration I 9 I I I (mg/kg-day) I RfD CSF I Hazard index Cancer Risk

(mg/ka. Norcinoler Carcinooen Ngcarcln en Ccinogen n a -da -ay)
-  (uniess) (uniess

Barium 1.00E-01 5.322-05 2.F8E-05 5.32E-06 2.28E-06 7.0E-02 - - 7.6E-05 --

Beryllium 1.40E-03 5.32E-05 2.28E-05 7.45E-08 3.19E-08 5.0E-03 4.3E+00 1.5E-05 1.4E-07

Chromium 1.0E-02 5.32E-05 2.28E-05 .5.;2E-07 2.28E-07 5.02-03 -- 1.1E-04 --

Manganese 2.60E-02 5.32E-05 2.28EI05 1.382-06 5.932-07 5.02-03 (W)(H) -- 2.8E-04 --

Vanadium 8.30E-03 5.322-05 2.28E05 4.,2E-07 1.89E-07 7.0E-03 (H) -- 6.3E-05 --

LI

TOTAL < 0.01 1.4E-07

W - RfD value Is for manganese in water

1531 .XY 
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FUTURE RESIDENTIAL CHILD: Ingestion of Ground Water - Risk due to background

Exposure Point Intake (day-') Chronic Intake Toxicity Value
Concentration [ I I (mg/kg-day) I Rfl), CFS Hazard Index Cancer Risk

Parameter (mg/L) Noncarcinogen Carcinogen Noncarcinogen Carcinogen (mg/kg-day) (mgtkg-day) -' (unitless) (unitless)

Aluminum ND 1.28E-01 ............
Arsenic ND 1.28E-01 ...... 3.OE-04 1.80E+00 ....
Barium 2.0(E-01 1.28E-01 -- 2.56E-02 -- 7.00E-02 -- 3.66E-01 --

Beryllium 2.OOE-03 1.28E-01 -- 2.56E-04 -- 5.00E-03 4.30E+00 5.12E-02 --

Chromium 1.OE-02 1.28E-01 - - .28E-03 -- 2.0iE-02 -- 6.40E-02 --

Manganese 3.40E-02 1.28E-01 -- 4.35E-03 -- 5.00E-03 -- 8.70E-01 --

Nitrate 6.40E+00 1.28E-01 -- 8.19E-01 -1- .60E+00 -- 5.12E-01 --

Thallium ND 1.28E-01 ...... 8.00E-05 ......
Vanadium 1.10E-02 1.28E-01 -- 1.41E-03 -- 7.00E-03 -- 2.01E-01 --

TOTAL 2.06E+00

FUTURE RESIDENTIAL CHILD: Dermal Contact with Ground Water - Risk due to background

Exposure Point Intake (day - ) Chronic Intake Toxicity Value
Concentration I I I (mg/kg-day) j RfD CFS I Hazard Index Cancer Risk

Parameter (mg/L) Noncarcinogen Carcinogen Noncarcinogen Carcinogen (nw/kg-day) (m/kg-day)- (unitless) (unitless)

Aluminum ND 1.11E-04 ............
Arsenic ND 1.11E-04 ...... 3.0(E-04 1.80E+00 ....
Barium 2.00E-01 1.11E-04 -- 2.22E-05 -- 7.0(E-02 -- 3.17E-04 --

Beryllium 2.0OE-03 1.1IE-04 -- 2.22E-07 -- 5.0(E-03 4.30E+00 4.44E-05 --

Chromium 1.00E-02 1.IE-04 -- 1.11E-06 -- 2.0(E-02 -- 5.55E-05 --

Manganese 3.40E-02 1.l1E-04 -- 3.77E-06 -- 5.OE-03 -- 7.55E-04 --

Nitrate 6.40E+00 1.IIE-04 -- 7.10E-04 -- 1.60E+00 -- 4.44E-04 --

Thallium ND 1.1IE-04 ...... 8.0(E-05 ......
Vanadium 1.10E-02 1.1IE-04 -- 1.22E-06 -- 7.00E-03 -- 1.74E-04 --

TOTAL 1.79E-03
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FUTURE RESIDENTIAL ADULT: Ingestion of Ground Water - Risk due to background

Exposure Point Intake (day 1) Chronic Intake Toxicity Value
Concentration I I (mg/kg-day) I RfD CFS Hazard Index Cancer Risk

Parameter (mg/L) Noncarcinogen Carcinogen Noncarcinogen Carcinogen (mg/kg-day) (mg/kg-day)-' (unitless) (unitless)

Aluminum ND 2.74E-02 1.17E-02 ..........
Arsenic ND 2.74E-02 1.17E-02 .... 3.00E-04 1.80E+00 ....
Barium 2.00E-01 2.74E-02 1.17E-02 5.48E-03 2.34E-03 7.00E-02 -- 7.83E-02 --

Beryllium 2.00E-03 2.74E-02 1.17E-02 5.48E-05 2.34E-05 5.00E-03 4.30E+00 1.10E-02 1.01E-04
Chromium 1.00E-02 2.74E-02 1.17E-02 2.74E-04 1.17E-04 5.0OE-03 -- 5.48E-02 --

Manganese 3.40E-02 2.74E-02 1.17E-02 9.32E-04 3.98E-04 5.00E-03 -- 1.86E-01 --

Nitrate 6.40E+00 2.74E-02 1.17E-02 1.75E-01 7.49E-02 1.60E+00 -- 1.10E-01 --

Thallium ND 2.74E-02 1.17E-02 .... 8.00E-05 ......
Vanadium 1.10E-02 2.74E-02 1.17E-02 3.01E-04 1.29E-04 7.00E-03 -- 4.31E-02 --

TOTAL 4.83E-01 1.01 E-04

FUTURE RESIDENTIAL ADULT: Dermal Contact with Ground Water - Risk due to background

Exposure Point Intake (day-) Chronic Intake Toxicity Value
Concentration I I I (mg/kg-day) I R(D CFS Hazard Index Cancer Risk

Parameter (mg/L) Noncarcinogen Carcinogen Noncarcinogen Carcinogen (mg/kg-day) (mg/kg-day)- ' (unitless) (unitless)

Aluminum ND 5.32E-05 2.28E-05 ..........
Arsenic ND 5.32E-05 2.28E-05 .... 3.0(E-04 1.8(E+00 ....
Barium 2.OE-01 5.32E-05 2.28E-05 1.06E-05 4.56E-06 7.O0E-02 -- 1.52E-04 --

Beryllium 2.0OE-03 5.32E-05 2.28E-05 1.06E-07 4.56E-08 5.O0E-03 4.30E+00 2.13E-05 1.96E-07
Chromium 1.OOE-02 5.32E-05 2.28E-05 5.32E-07 2.28E-07 5.00E-03 -- 1.06E-04 --

Manganese 3.40E-02 5.32E-05 2.28E-05 1.81E-06 7.75E-07 5.0OE-03 -- 3.62E-04 --

Nitrate 6.40E+00 5.32E-05 2.28E-05 3.40E-04 1.46E-04 1.60E+00 -- 2.13E-04 --

Thallium ND 5.32E-05 2.28E-05 .... 8.00E-05 ...--.

Vanadium 1.10E-02 5.32E-05 2.28E-05 5.85E-07 2.51E-07 7.00E-03 -- 8.36E-05 --

TOTAL 9.38E-04 1.96E-07

"c 1993



FUTURE RESIDENTIAL CHILD: Ingestion of Ground Water - Risk due to MCLs

Exposure Point Intake (day-) Chronic Intake Toxicity Value
Concentration I I [ (mg/kg-day) RfD CFS Hazard Index Cancer Risk

Parameter (mg/L) Noncarcinogen Carcinogen Noncarcinogen Carcinogen (m/kg -day) (mg/kg-day) - ' (unitless) (unitless)

Aluminum 5.O0E-02 (S) 1.28E-01 ........ NA NA
Arsenic 5.00E-02 1.28E-01 -- 6.40E-03 -- 3.00E-04 1.80E+00 2.13E+01 --

Barium 2.00E+00 1.28E-01 -- 2.56E-01 -- 7.00E-02 -- 3.66E+00 --
Beryllium 4.OOE-03 1.28E-01 -- 5.12E-04 -- 5.00E-03 4.30E+00 1.02E-01 --

Chromium 1.00E-01 1.28E-01 -- 1.28E-02 -- 2.00E-02 -- 6.40E-01 --

Manganese 5.OE-02 (S) 1.28E-01 -- 6.40E-03 -- 5.00E-03 -- 1.28E+00 --

Nitrate * 4.50E+01 1.28E-01 -- 5.76E+00 -- 1.60E+00 -- 3.60E+00 --

Thallium 2.00E-03 1.28E-01 -- 2.56E-04 -- 8.00E-05 -- 3.20E+00 --

Vanadium NA 1.28E-01 ...--. 7.00E-03 -- NA NA

TOTAL 3.38E+01

FUTURE RESIDENTIAL CHILD: Dermal Contact with Ground Water - Risk due to MCLs

Exposure Point Intake (day-I) Chronic Intake Toxicity Value
Concentration I I I (mg/kg-day) I RfID CFS Hazard Index Cancer Risk

Parameter (mg/L) Noncarcinogen Carcinogen Noncarcinogen Carcinogen (mg/kg-day) (mg/kg-dayf-  (unitless) (unitless)

Aluminum 5.00E-02 (S) 1.IIE-04 .......... NA NA
Arsenic 5.00E-02 1.IIE-04. -- 5.55E-06 -- 3.00E-04 1.80E+00 1.85E-02 --

Barium 2.00E+00 I.IIE-04 -- 2.22E-04 -- 7.00E-02 -- 3.17E-03
Beryllium 4.00E-03 1.1IE-04 -- 4.44E-07 -- 5.00E-03 4.30E+00 8.88E-05 --

Chromium 1.00E-01 1.11E-04 -- 1.11E-05 -- 2.00E-02 -- 5.55E-04 --

Manganese 5.OOE-02 (S) 1.11E-04 -- 5.55E-06 -- 5.00E-03 -- 1.IIE-03 --

Nitrate * 4.50E+01 1.IIE-04 -- 5.OE-03 -- 1.60E+00 -- 3.12E-03 --
Thallium 2.00E-03 1.IIE-04 -- 2.22E-07 -- 8.00E-05 -- 2.77E-03 --

Vanadium NA 1.11E-04 ...... 7.00E-03 -- NA NA

* 45 mg/L of nitrate is approximately equivalent to the MCL of 10 mg/L nitrate (plus nitrite) asN (because the TOTAL 2.93E-02 --

molecular weight of N [141 is @ 22% of the molecular weight of nitrate [62]).
(S) Secondary MCL (the Secondary MCL for aluminum ranges from 5.00E-02 mg/L to 2.00E-01 mg/L). Dec 1993



FUTURE RESIDENTIAL ADULT: Ingestion of Ground Water - Risk due to MCLs

Exposure Point Intake (day') Chronic Intake Toxicity Value
Concentration I F (mg/kg-day) RD CFS Hazard Index Cancer Risk

Parameter (mg/L) Noncarcinogen Carcinogen Noncarcinogen Carcinogen (mg/kg-day) (mg/kg-day) -' (unitless) (unitless)

Aluminum 5.OOE-02 (S) 2.74E-02 1.17E-02 ........ NA NA
Arsenic 5.OOE-02 2.74E-02 1.17E-02 1.37E-03 5.85E-04 3.0(E-04 1.80E+00 4.57E+00 1.05E-03
Barium 2.OOE+00 2.74E-02 1.17E-02 5.48E-02 2.34E-02 7.OOE-02 -- 7.83E-01 --

Beryllium 4.0OE-03 2.74E-02 1.17E-02 1.10E-04 4.68E-05 5.OOE-03 4.30E+00 2.19E-02 2.01E-04
Chromium 1.00E-01 2.74E-02 1.17E-02 2.74E-03 1.17E-03 5.0(E-03 -- 5.48E-01 --

Manganese 5.00E-02 (S) 2.74E-02 1.17E-02 1.37E-03 5.85E-04 5.0E-03 -- 2.74E-01 --

Nitrate * 4.59E+01 2.74E-02 1.17E-02 1.23E+00 5.26E-01 1.60E+00 -- 7.71E-01 --

Thallium 2.0(E-03 2.74E-02 1.17E-02 5.48E-05 2.34E-05 8.0(E-05 -- 6.85E-01 --

Vanadium NA 2.74E-02 1.17E-02 .-- 7.0(E-03 -- NA NA

TOTAL 7.65E+00 1.25E-03

FUTURE RESIDENTIAL ADULT: Dermal Contact with Ground Water - Risk due to MCLs

Exposure Point Intake (day') Chronic Intake Toxicity Value
Concentration I I (mg/kg-day) ] I RfD CFS Hazard Index Cancer Risk

Parameter (mg/L) Noncarcinogen Carcinogen Noncarcinogen Carcinogen (mg/kg-day) (mg/kg-day)- ' (unitless) (unitless)

Aluminum 5.0(E-02 (S) 5.32E-05 2.28E-05 ..--.. NA NA
Arsenic 5.0E-02 5.32E-05 2.28E-05 2.66E-06 1.14E-06 3.0(E-04 1.80E+00 8.87E-03 2.05E-06
Barium 2.OOE+00 5.32E-05 2.28E-05 1.06E-04 4.56E-05 7.0OE-02 -- 1.52E-03 --

Beryllium 4.OOE-03 5.32E-05 2.28E-05 2.13E-07 9.12E-08 5.00E-03 4.30E+00 4.26E-05 3.92E-07
Chromium 1.OOE-01 5.32E-05 2.28E-05 5.32E-06 2.28E-06 5.0(E-03 -- 1.06E-03 --

Manganese 5.OOE-02 (S) 5.32E-05 2.28E-05 2.66E-06 1.14E-06 5.00E-03 -- 5.32E-04 --

Nitrate * 4.50E+01 5.32E-05 2.28E-05 2.39E-03 1.03E-03 1.60E+00 -- 1.50E-03 --

Thallium 2.00E-03 5.32E-05 2.28E-05 1.06E-07 4.56E-08 8.00E-05 -- 1.33E-03 --

Vanadium NA 5.32E-05 2.28E-05 .-- 7.00IE-03 -- NA NA

* 45 mg/L of nitrate is approximately equivalent to the MCL of 10 mg/L nitrate (plus nitrite) as N (because the TOTAL 1.49E-02 2.44E-06

molecular weight of N [14] is @ 22% of the molecular weight of nitrate [62]).
(S) Secondary MCL (the Secondary MCL for aluminum ranges from 5.OE-02 mg/L to 2.0(E-01 mg/L). Dec 1993



FUTURE OCCUPATIONAL ADULT (Utility Worker): Incidental Ingestion of Subsurface Soils - Risk due to background

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value

Concentration I I (mg/kg-day) RfD CSF I Hazard Index Cancer Risk

. rlmg ). Nonc arcinoren , Carcinogen ... Noncarcinoaen Carclnoa (ma/k-da) (mak-ay)-' (unitless) (unitess)

Arsenic 1.40E+00 2.10E-08 7.51 E-09 2.94E-08 1.05E-08 3.OE-04 1.8E+00 9.8E-05 1.8E-08

Barium 9.90E+01 2.10E-08 7.51 E-09 2.08E-06 7.43E-07 7.OE-02 __ 3.OE-05 --

Chromium 8.20E+00 2.10E-08 7.51 E-09 1.72E-07 6.16E-08 5.OE-03 __ 3.4E-05 --

Lead 1.10E+01 2.10E-08 7.51E-09 2.31 E-07 8.26E-08 ....

TOTAL: < 0.01 1.8E-08

FUTURE OCCUPATIONAL ADULT (Utility Worker): Inhalation of Fugitive Dusts from Subsurface Soils - Risk due to background

Parameter Exposure Point Intake (day - r Chronic Intake Toxicity Value

Concentration I I I (mg/Kg-day) Pt D CSF j Hazard Index Cancer Risk

Arsenic 1.40E+00 2.68E-12 :971E-13 3.75E-12 1.36E-12 -- 1.5E+01 -- 2.1E-11

Barium 9.90E+01 2.68E-12 i 9.71E-13 2.65E-10 9.61E-11 1.4E-04 -- 1.9E-06 --

Chromium 8.20E+00 2.68E-12 .9.71 E- 13 2.20E- 11 7.96E-12 -- 4.1E+01 - 3.3E-10

Lead 1.10E+01 2.68E-12 9.71 E-13 2.95E-11 1.07E-11 ..

TOTAL < 0.01 3.5E-10

FUTURE OCCUPATIONAL ADULT (Utility Worker): Dermal Contact with Subsurface Soils - Risk due to background

Parameter Exposure Point Intake (day') Chronic Intake Toxicity Value

CbPcentration Intake (mg/Kg-day) I RfD CSF I Hazard Index Cancer Risk

Cmcekta Noncarcinoggo Carcinonen Noncarinogen eL__ -V --- s

Arsenic I 1.40E+00 1.26E-06 4.51E-07 1.76E-06 6.31E-07 3.0E-04 1.8E+00 5.9E-03 1.1E-06

Barium 9.90E+01 1.26E-06 4.51E-07 1.25E-04 4.46E-05 7.OE-02 -- 1.8E-03 --

Chromium 8.20E+00 1.26E-06 .451E-07 1.03E-05 3.70E-06 5.OE-03 -- 2.1E-03 --

Lead 1.10E+01 1.26E-06 4.51E-07 I 39E-05 4.96E-06 .....

TOTAL: 0.01 [ 1.1 E-06

1531 .XX 
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CURRENT OCCUPATIONAL ADULT (Utility Worker): Incidental Ingestion of Subsurface Soils - Risk due to background

Parameter Exposure Point Intake (day") Chronic Intake Toxicity Value

Concentration I I (mg/kg-day) RfD CSF I Hazard Index Cancer Risk

arqen n (mka-da-' (uniless) funitiess

Arsenic 1.40E+00 5.64E-09 2.01 E-09 7.90E-09 2.81E-09 3.0E-04 1.8E+00 2.6E-05 4.9E-09

Barium 9.90E+01 5.64E-09 2.01 E-09 5.58E-07 1.99E-07 7.0E-02 _ 8.OE-06 --

Chromium 8.20E+00 5.64E-09 2.01E-09 4.62E-08 1.65E-08 5.0E-03 _- 9.2E-06 --

Lead 1.10E+01 5.64E-09 2.01E-09 6.20E-08 2.21E-08 -- --

TOTAL: < 0.01 4.9E-09

CURRENT OCCUPATIONAL ADULT (Utility Worker): Inhalation of Fugitive Dusts from Subsurface Soils - Risk due to background

Parameter Expsure Point Intake (day') Chronic Intake Toxicity Value

Ccntain II , (mg/kg-day) RID CSF Hazard Index Can
concentration 

-e R 
% Nnb cnqnCrioe r kq a ! (gk:-dy ' (ntes uissk

(Iag'h~. Noncarcinoen Carcinogen _ochrqn g 
(unhless

Arsenic 1.40E+00 7.19E-13 2.57E- 13 1.01 E- 12 3.60E-13 -- 1.5E+01 -- 54E-12

Barium 9.90E+01 7.19E-13 2.5E-13 7.12E-11 2.54E-11 1.4E-04 _- 5.1E-07 --

Chromium 8.202+00 7.19E-13 2.57E-13 5.90E-12 2.11E-12 -- 4.1E+01 -- 8.6E- 11

Lead 1.10E+01 7.19t-13 ,2.57E-13 117.41E-12 2.83E-12 . --

TOTAU < 0.01 9.2E-11

CURRENT OCCUPATIONAL ADULT (Utility Worker): Dermal Contact with Subsurface Soils - Risk due to background

Parameter Exposure Point Intake (day') f Chronic Intake Toxicity Value

Concentration I F (mg/kg-day) ID CSF I Hazard Index Cancer Risk

S(m c-Non rcnogn, ,,r ,.-g. 
unitIes) lniess)

Arsenic 1.40E+00 3.38E-07 . 1.21E-07 4.73E-07 1.69E-07 3.0E-04 11.82+00 1.6E-03 3.02-07

Barium 9.90E+01 3.38E-07 .1.21E-07 3'35E-05 1.20E-05 7.0E-02 _- 4.8E-04 --

Chromium 8.20E+00 3.38E-07 1.2>1E-07 2.77E-06 9.92E-07 5.0E-03 -- 5.5E-04 --

Load 1.10E+01 3.38E-07 121E-07 3.72E-06 1.33E-06 ....

TOTAL < 0.01 3.0E-07

1531.XX 
Page 2 of 2 b:\back\bck -u-sb



FUTURE OCCUPATIONAL ADULT (Landscaper): Incidental Ingestion of Subsurface Soils - Risk due to background

Parameter Exposure Point Intake (day') Chronic Intake Toxicity Value

Concentration n I (mg/kg-day) I RfD CSF Hazard Index Cancer Risk

(matiok NoncarcInogen Carcinogen Noncarcnogen Carcinoggen lma/ka-dayl (mgj-daP' - (unitless) (un" ess

Arsenic 1.40E+00 1.88E-08 6.71 E-09 2.63E-08 9.39E-09 3.0E-04 1.8E+00 8.8E-05 1.6E-08

Barium 9.90E+01 1.88E-08 6.71E-09 1.86E-06 6.64E-07 7.OE-02 __ 2.7E-05 --

Chromium 8.20E+00 1.88E-08 6.71E-09 1.54E-07 5.50E-08 5.02-03 -- 3.1E-05 --

Lead 1.10E+01 1.88E-08 6.71 E-09 2.07E-07 7.38E-08 -- --

TOTAL: < 0.01 1.6E-08

FUTURE OCCUPATIONAL ADULT (Landscaper): Inhalation of Fugitive Dusts from Subsurface Soils - Risk due to background

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value

Concentration I I (mg/kg-day) RID CSF i Hazard Index Cancer Risk

(mg/k~g) ..... Honear(;f noe . _Carcnogen., Nncar clno ,......... _Carcinogen.. (mg/g. y.L,=I r~g..y) ,(unllO8I). (unlhI L-

Arsenic 1.40E+00 2.40E-12 8.55E-13 3.36E-12 1.20E-12 -- 1.5E+01 1.8E-11

Barium 9.90E+01 2.40E-12 8.55E-13 2.38E-10 8.46E-11 1.4E-04 -- 1.7E-08 --

Chromium 8.20E+00 2.40E-12 8.55E-13 1.97E-11 7.01 E- 12 -- 4.1E+01 -- 2.9E-10

Lead 1.10E+01 2.40E-12 8.55E-13 2.64E-11 9.41E-12 --

TOTAL < 0.01 3.1E-10

FUTURE OCCUPATIONAL ADULT (Landscaper): Dermal Contact with Subsurface Soils - Risk due to background

Parameter Exposure Point Intake (day') Chronic Intake Toxicity Value

Concentration i I I (mg/kg-day) I RfD CSF I Hazard Index Cancer Risk

- -, unies unitless

Arsenic 1.40E+00 1.13E-06 4.03E-07 1.58E-06 5.64E-07 3.02-04 1.8E+00 5.3E-03 I.02-06

Barium 9.90E+01 1.132-06 4.03E-07 1.12E-04 3.99E-05 7.0E-02 -- 1.61-03 --

Chromium 8.20E+00 1.13E-06 4.03E-07 9.27E-06 3.30E-06 5.0E-03 -- 1.9E-03 --

Lead 1.102+01 1.13E-06 4.03E-07 ,i 1.24E-05 4.43E-06 ... -

TOTAL: 0.01 1.0E-06

1531 XX 
Page 1 of2 
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CURRENT OCCUPATIONAL ADULT (Landscaper): Incidental Ingestion of Subsurface Soils - Risk due to background

Parameter Exposure Point intake (day-1) Chronic Intake Toxicity Value

Concentration I I I (mg/kg-day) RfD CSF I Hazard Index Cancer Risk

(M N rciogen CaringeLn Noncarciougn Carcinogen (Malkg-daV) (mA/kg-daVy' (nitess) (unitless)

Aselc 1.40E+00 4.70F-09 1.68E-09 6.58E-09 2.35E-09 3,0E-04 1.8E+00 2.2E-05 4.1 E-09

Barium 9.90E+01 4.70E-09 1.68E-09 4.65E-07 1.68E-07 7.02-02 _ 6.6E-06 --

Chromium 8.202+00 4.70E-09 1.682-09 3.85E-08 1.38E-08 5.0E-03 _ 7.7E-08 --

Lead 1.10E+01 4.70E-09 1.68E-09 5.17E-08 1.85E-08 -- --

TOTAL < 0.01 4.1E-09

CURRENT OCCUPATIONAL ADULT (Landscaper): Inhalation of Fugitive Dusts from Subsurface Soils - Risk due to background

parameter Exposure Point intake (day') Chronic Intake Toxicity Value

Cc atne(mg/kg-day) drRf 
CSF 1 I Hazard Index Cancer Risk

(mra eterr 0 e Carcinoegen oitcarc 
(gIg-nayf n G & g . . . . .. -

t unitlessConcentration 
u n 

. '-1 C r lo en-- -'.. - ti- s

Arsenic 1.40E+00 5.99E-13 2.14E-13 8.392-13 3.00E-13 
m-'1.5E+01 

• _ 4.5E-12

Barium 9.90E+01 5.99E-13 12.1412-13 5.93E-11 2.12E-11 12-04 
14.2E-07

Chromium 8.20E+00 5.99E-13 2.i4E-13 4.91E-12 1.75E-12 _ 4.1E+01 -- .2-11

Lead 1.10E+01 5.992-13 2.14E-13 6.59E-12 2.35E-12 --

TOTAL . < 0.01 7.6E-11

CURRENT OCCUPATIONAL ADULT (Landscaper): Dermal Contact with Subsurface Soils - Risk due to background

Parameter Exposure Point Intake (dayl Chronic Intake Toxicity Value

Concentration I -(mg/kg-day) 
i -Rf D CSF I Hazard Index Cancer Risk

(Mpree • 

-ocnon 
C e 

unitless

Arsenic 1.40E+00 2.82E-07 I.101E-07 I 3.95E-07 1.41E-07 3.0E-04 1.8E+00 1.32-03 2.5E-07

Barium 9.90E+01 2.82E-07 1,01E-07 2.79E-05 1.00E-05 7.0E-02 _ 4.0E-04 --

Chromium 8.20E+00 2.82E-07 .01 E-07 2'.31E-06 8.28E-07 5.0E-03 - 4.62-O4 --

Lead 1.102+01 2.82E-07 1.01 E-07 3.10E-06 1.11E-06 --

TOTAL < 0.01 2.5E-07

1531 .X 
Page 2 of 2 
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CURRENT & FUTURE *RECREATIONAL' CHILD (Child Trespasser): Incidental Ingestion of Surface Soils - Risk due to background

Parameter Exposure Point Intake (day-) Subchronlc Intake Toxicity Value

Concentraton " I (mgg-day) I I RfDC CSF I Hazad Index Cancer Risk

Arsenic 2.40E+00 2.58E-07 __ 6.14E-07 __ 3.0E-04 H 1.8E+00 2.0E-03

Barium 9.90E+01 2.5eE-07 -- 2.53E-05 -- 7.0E-02 H -- 3.6E-04 --

Chromium 9.30E+00 2.56E-07 -- 2.38E-06 -- 2.0E-02 H -- 1.2E-04 --

Lead 4.60E+01 2.58E-07 -- 1.18E-05 -- --

TOTAL -  < 0.01 --

CURRENT & FUTURE RECREATIONAL CHILD (Child Trespasser): Inhalation of Fugitive Dusts from Surface Soils - Risk due to background

parameter Exposure Point Intake (day') Chronic Intake Toxicity Value

ICbncenttarE on (mgkg-day) I R/D CSF I Hazard Index Cancer Risk

n2.40+00 8.44E-12 2.03E-11 - . 1.5E+01 - -

Barium 9.90E+01 8.44E-12 8.3,-10 ' -0 4.1E+01-0 --

Chromium 9.30E+00 8.44E-12 . 75-1--7;85E-11 4.1E+01.

Lead 4.60E+01 8.44E-12 j 388E-10

TOTAL: < 0.01 --

CURRENT & FUTURE 'RECREATIONAL! CHILD (Child Trespasser): Dermal Contact with Surface Soils - Risk due to background

Parameter Exposure Point Intake (day) Chronic Intake Toxicity Value

Concentratlon F (mg/kg-day) I RfD CSF I Hazard Index Cancer Risk

, ng/ka Noncrcinoen ! Crcin n  (unt e

Arsenic 2.40E+00 1.67E-05 - 4.01E-05 _3.E-04 H 1.8E+00 1.3E-01

Barium 9.90E+01 1.67E-05 l -- 1.65E-03 -- 7.0E-02 H -- 2.4E-02 --

Chromium 9.30E+00 1.67E-05 -- 1.55E-04 - 2.0E-02 H -- 7.8E-03 --

Lead 4.60E+01 1.67E-05 '7.68E-04 --

TOTAL: 0.2

H - Subchronlc RDs obtained from HEAST

1531 .XX .
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FUTURE CONSTRUCTION WORKER: Incidental Ingestion of Surface Soils - Risk due to background

FPaet Exposure Point Intake (day- Chronic Intake Toxicity Value
| Concentration Ii I (mgg-day) r RID CSF Hazard Index Cancer Risk

-(maa N arcirroen .Noncarcin l Canen Ym)-dl ((unitess) (u

Arsenic 2.40E+00 2.25E-06 3.22E-08 5.40E-06 7.73E-08 3.OE-04 1.8E+00 1.8E-02 1.42-07

Barium 9.90E+01 2.25E-06 3.22E-08 2.23E-04 3.19E-06 7.OE-02 _ 3.2E-03 --

Chromium 9.30E+00 2.25E-06 3.22E-08 2.09E-05 2.99E-07 5.0E-03 _ 4.2E-03 --

Lead 4.60E+01 2.25E-06 3.22E-08 1.04E-04 1.48E-06 -- --

TOTAL: 0.03 1.4E-07

FUTURE CONSTRUCTION WORKER: Inhalation of Fugitive Dusts from Surface Soils - Risk due to background

Chronic Intake Toxicity Value

Concentration 
Fkd (mg/kg-day) I I RD CSF Hazard Index Cancer Risk

(NAg .No cino n Carcino e Noncarcino en Carcino n -da M -unitiess unitless

Arsenic 2.40E+00 2.87E-10 i, 4.11 E-12 6.89E-10 9.86E-12 -- -- 1.5E-10

Barium 9.90E+01 2.87E-10 4.11E-12 2784E-08 4.07E-10 1.4E-04 -- 2.0E-04 --

Chromium 9.30E+00 2.87E-10 4.11E-12 2.67E-09 3.82E-11 -- 4.1E+01 -- 1.6E-09

Lead 4.60E+01 2.87E-10 4.11E-12 1.32E-08 1.89E-10 ..

TOTAL: < 0.01 1.7E-09

FUTURE CONSTRUCTION WORKER: Dermal Contact with Surface Soils - Risk due to background

Parameter Exposure Point Intake (da )  Chronic Intake Toxic Value

Concentration I (mg/kg-day) RID - Hazard index Cancer Risk

(Ireor Carcinogqn_ (m (KM- dav(mea) ieS

Arsenic 2.40E+00 1.35E-04 i.93E-06 :3.24E-04 4.63E-06 3.0E-04 1.8E+00 1.1 E+00 8.3E-06

arium ,o90E+01 1.35E-04 1.93E-06 1.34E-02 1.91 E-04 7.0E-02 -- 1.9E-01 --

C9.30+00 1.35E-04 1.93E-06 1.26E-03 1.79E-05 5.0E-03 -- 2.52-01 --

Lead 4.60E+01 1.35E-04 1.93E-06 6.21E-03 8.88E-05 .---

TOTAL 1.54 - .32-06

1531.XY 
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FUTURE OCCUPATIONAL ADULT (Utility Worker): Incidental Ingestion of Surface Soils - Risk due to background

Parameter Exposure Point Intake (day-' Chronic Intake Toxicity Value

Concentration I I (mg/kg-ay) ID CSF I Hazard Index Cancer Risk

NoncarciNoncnmo/riroan - -dav -  u it unitiess
!m ~~arckagq. 

2onar=n -- .2-0

Arsenic 2.40E+00 2.10E-08 7.51 E-09 5.04E-08 1.80E-08 3.0E-04 1.8E+00 1.7E-04 3.22-08

Barium 9.90E+01 2.10E-08 7.51 E-09 2.08E-06 7.43E-07 7.0E-02 _ 3.0E-05 --

Chromium 9.30E+00 2.10E-08 7.51 E-09 1,95E-07 6.98E-08 5.0E-03 _ 3.9E-05 --

Lead 4.60E+01 2.10E-08 7.51 E-09 9.66E-07 3.45E-07 -- --

TOTAL < 0.01 3.2E-08

FUTURE OCCUPATIONAL ADULT (Utility Worker): Inhalation of Fugitive Dusts from Surface Soils - Risk due to background

Parameter Eposure Point Intake (daY,') . Chronic Intake Toxicity Value

Concentration I (mg/kg-day) I RfD CSF I Hazard Index Cancer Risk

n 
/ 

a- -nhD 
n 

nitess

Arsenic 2.40E+00 2.68E-12 9.71E-13 6.43E-12 2.3312-12 -- 1.5+01 -7 3.5E-11

Barium 9.90E+01 2.68E-12 971E-13 2.65E-10 9.61E-11 1.4E-04 -- 1.91-06 --

Chromium 9.30E+00 2.68E-12 - 9.712-13 2.492-11 9.03E-12 -- 4.1E+01 -- 3.7E-10

Lead 4.00E+01 2.68E-12 Q.TlE- 13  .23E-10 4.47E-1 -- --

TOTAL < 0.01 4.1E-10

FUTURE OCCUPATIONAL ADULT (Utility Worker): Dermal Contact with Surface Soils Risk due to background

Parameter Exposure Point Intake (day-' . , Chronc Intake . Toxicity Value

Concentration /kg-day) IfD CSF I Hazard Index Cancer Risk

"m noarcino n arcil o e r n o ,m ,n m -da m -dauun

Arsenic 2.40E+00 1.26E-06 4.51E-07 3.02E-06 1.08E-06 3.0E-04 1.8E+00 1.0E-02 1.9E-06

Barium 9.90E+01 1.26E-06 4.§1E-07 11.25E-04 4.46E-05 7.0E-02 -- 1.8E-03 --

Chromium 9.30E+00 1.26E-06 4.151 E-07 1.17E-05 4.19E-06 5.0E-03 2.3E-03

Lead 4.60E+01 1.26E-06 4J51E-07 5.80E-05 2.07E-05 -- --

TOTAL 0.01 1.9E-06

D e b:\back\bck-u-s
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CURRENT OCCUPATIONAL ADULT (Utility Worker): Incidental Ingestion of Surface Soils - Risk due to background

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value

Concentration I I (mg/kg-day) RID CSF Hazard Index Cancer Risk

.m/k) NoncarcInoaen Carcinogen Noncarcinogaen Carcinogen (ma/g- davy (mka- day)-' (uniless) (unless)

Arsenic 2.40E+00 5.64E-09 2.01 E-09 1.35E-08 4.82E-09 3.OE-04 1.8E+00 4.5E-05 8.7E-09

Barium 9.90E+01 5.64E-09 2.01E-09 5.58E-07 1.99E-07 7.0E-02 _- 8.0E-06 --

Chromium 9.3012+00 5.64E-09 2.01 E-09 5.25E-08 1.87E-08 5.OE-03 -- 1.0E-05 --

Lead 4.60E+01 5.64E-09 2.01 E-09 2.59E-07 9.25E-08 ....

TOTAL < 0.01 8.7E-09

CURRENT OCCUPATIONAL ADULT (Utility Worker): Inhalation of Fugitive Dusts from Surface Soils - Risk due to background

Parameter Exposure Point Intake (day-) Chronic Intake Toxicity Value

Concentration I ' 1 (mgkg-day) I i RID CSF I Hazard Index Cancer Risk

CI__v__ _ Nonrglgnoaen CarCinogen. .oncarcinogern €arcinoLe ( g- ) (unitless) (unless)

Arsenic !2.40E+00 7.19E-13 ;2.57E-13 1.73E-12 6.17E-13 -- 1.5E+01 -- 9.3E-12

Barium :9.90E+01 7.19E-13 2.57E-13 .7.12E- 11 2.54E- 11 1.4E-04 -- 5.1E-07 --

Chromium 9.30E+00 7,19E-13 2572-13 '69E-12 2.39E-12 4.1E+01 -- 8.E-11

Lead I4.60E+01 7.19E-13 2.57E-13 :3.312-11 1.18E-11 .....

: TOTAL: < 0.01 1.1E-10

CURRENT OCCUPATIONAL ADULT (Utility Worker): Dermal Contact with Surface Soils Risk due to background

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value

Concentration I (mg/kg-day) RID CSF Hazard Index Cancer Risk

(ma/ka) Noncarcinoaen Carcinogen Noncarcinogen Carclnogen -m/kg-day) (mgfka-day)' (.uniess) , (uni1S)_

Arsenic 2.40E+00 3.38E-07 1. 21 E-07 -8.i112-07 2.902-07 3.0E-04 1.8E+00 2.7E-03 5.2E-07

Barium 9.90E+01 3.38E-07 1 2,i E-07 :3.15E-05 1.202-05 7.0E-02 -- 4.8E-04 --

Chromium 9.30E+00 3.38E-07 1.21 E-07 3.14E-06 1.13E-06 5.0E-03 -- 6.3E-04 --

Lead 4.60E+01 3.382-07 .1.21 E-07 1.55E-05 5.57E-06 .....

TOTAL < 0.01 5.2E-07

1531 .XX 
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FUTURE OCCUPATIONAL ADULT (Landscaper): Incidental Ingestion of Surface Soils - Risk due to background

Parameter Exposure Point Intake (day") Chronic Intake Toxicity Value

Concentration I ' I (mg/kg-day) I I RfD CSF Hazad Index Cancer Risk

.(nim, Noncrclnoae n  C.rcnonen e---'---n Cinoen (ma/ka-day) (mo/ka-day-' (uniess) (unitless)

Arsenic 2.40E+00 1.88E-08 6.71E-09 4.51E-08 1.61 E-08 3.OE-04 1.8E+00 1.5E-04 2.8E-08

Barium 9.90E+01 1.88E-08 6.71 E-09 1.86E-06 6.64E-07 7.OE-02 -- 2.7E-05 --

Chromium 9.30E+00 1.88E-08 6.71 E-09 1.75E-07 6.24E-08 5.OE-03 -- 3.5E-05 --

Lead 4.60E+01 1.88E-08 6.71E-09 8.65E-07 3.09E-07 --

TOTAL < 0.01 2.8E-08

FUTURE OCCUPATIONAL ADULT (Landscaper): Inhalation of Fugitive Dusts from Surface Soils - Risk due to background

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value

oncentration I I (mg/kg-day) I RfD CSF I Hazard Index Cancer Risk

~.~p~f-Ampl yols==irogeTL a S!.ynftgofl - - (unhiess)

Arsenic 2.40E+00 2.40E-12 .. : 8 55E-13 5.76E-12 2.05E-12 1.5E+01 3.1E-11

Barium 9.90E+01 2.40E-12 8.55E-13 2.38E-10 8.46E-11 1.4E-04 -- 1.7E-06 --

Chromium 9.30E+00 2.40E-12 8!55E-13 2.23E-11 7.95E-12 -- 4.1E+01 - 3.3E-

Lead 4.60E+01 2.40E-12 8.55E-13 1.10E-10 3.93E-11 ........

:. TOTAL" < 0.01 3.6E-10

FUTURE OCCUPATIONAL ADULT (Landscaper): Dermal Contact with Surface Soils - Risk due to background

Parameter Exposure Point Intake (d '): Chronic Intake Toxicity Value

Concentration ' I I (mg/kg-day) j RfD CSF I Hazard Index Cancer Risk

'mgtkg) Noncacno n Carcinogen Noncarinogln Carcino (m __-day) (mog -day) -' (unitless) (unitess

Arsenic 2.40E+00 1.13E-06 4.03E-07 2.71E-06 9.67E-07 3.OE-04 1.8E+00 9.OE-03 1.7E-06

Barium 9.90E+01 1.13E-06 4.03E-07 i1.12E-04 .3.99E-05 7.OE-02 -- 1.6E-03 --

Chromium 9.30E+00 1.13E-06 4.03E-07 1.05E-05 .3.75E-06 5.OE-03 -- 2.1E-03 --

Lead 4.60E+01 1.13E-06 I: 4.03E-07 :5.20E-05 1.85E-05 ....

TOTAL- 0.01 1.7E-06

1531.XX Page 1 OF 2 b:\back\bck-l-s



CURRENT OCCUPATIONAL ADULT (Landscaper): incidental Ingestion of Surface Soils - Risk due to background

Parameter Exposure Point intake (day') Chronic Intake Toxicity Value

Concentration n yi I (mg/kg-day) RID CSF Hazard index Cancer Risk

aoncene--t-n o arci c ne- m -da '- nitless unitless

Arsenic 2.40E+ 00 4.70E-09 1.68E-09 1.13E-08 4.03E-09 3.0E-04 1.8E+00 3.8E-05 7.3E-09

Barium 9.90E+01 4.70E-09 1.68E-09 4.65E-07 1.66E-07 7.OE-02 _ 6.6E-06 --

Chromium 9.30E+00 4.70E-09 1.68E-09 4.37E-08 1.56E-08 5.0E-03 _ 8.7E-06 --

Lead 4.60E+01 4.70E-09 1.68E-09 2.16E-07 7.73E-08 -- --

TOTAL: < 0.01 7.3E-09

CURRENT OCCUPATIONAL'ADULT (Landscaper): Inhalation of Fugitive Dusts from Surface Soils - Risk due to background

Parameter Exposure Point Intake (day Chroic Intake Toxicity Value

Concentration 
(mg/kg-day) RfD CSF I Hazard Index Cancer Risk

no rcne oc nain m -f nitI s unitless

Arsenic 2.40E+00 5.99E-13 2:14E-13 1.44E-12 5.14E-13 1.5E+01 7.8E-12

Barium 9.90E+01 5.99E-13 2,14E-13 5.93E- 11 2.12E-11 1.4E-04 -- 4.2E-07 --

Chromium 9.30E+00 5.992-13 2 14E-13 5.57E-12 1.99E-12 4.1E+01 - 8.2-11

Lead 4.60E+01 5.99E-13 i 2[14E-13 2.76E-11 9.84E-12 --

. TOTAL < 0.01 8.9E-11

CURRENT OCCUPATIONAL ADULT (Landscaper): Dermal Contact with Surface Soils - Risk due to background

Parameter Exposure Point intake (day "l) Chronic Intake Toxicity Value

Concentration I i RID CSF Hazard index cancer Risk

(mpgk) Noncarcinogen Carcinogen Nocrcinoge Carcinogen (akd (mgmafciVV unites) (unilless)

Arsenic 2.40E+00 2.822-07 1.01E-07 o.77E-07 2.42E-07 3.0E-04 1.8E+00 2.32-03 4.4E-07

Barium 9.90E+01 2.82E-07 1.01E-07 2.79E-05 1.00E-05 7.02-02 __ 4.0E-04 - -

Chromium 9.30E+00 2.82-07 1:.01E-07 ;.62E-06 9.392-07 5.02-03 __ 5.22-04 --

Lead 4.60E+01 2.82E-07 i1.01E-07 1.30E-05 4.65E-06 -- --

TOTAL < 0.01 4.4E-07

0 ii
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FUTURE OCCUPATIONAL ADULT (DEH Worker): Incidental Ingestion of Surface Soils - Risk due to background

Parameter Exposure Point intake (dav') Chronic Intake Toxicity Value

Concentration It k (mgn-day) I RID CSF I Hazard Index Cancer Risk

Arsenic 2.40E+00 4.89E-07 1.75E-07 1.17E-06 4.20E-07 3.0E-04 1.8E+00 3.9E-03 7.6E-07

Barium 9.90E+01 4.89E-07 1.75E-07 4.84E-05 1.73E-05 7.OE-02 - 6.9E-04 --

Chromium 9.30E+00 4.89E-07 1.75E-07 4.55E-06 1.63E-06 5.OE-03 9.E-04 --

Lead' 4.60E+01 4.8E-07 1.75E-07 2.25E-05 8.05E-06 --

TOTAL: 0.01 7.6E-07

FUTURE OCCUPATIONAL ADULT (DEH Worker): Inhalation of Fugitive Ousts from Surface Soils - Risk due to background

Parameter Exposure Point Intake (day") Chronic Intake Toxicity Value

Concentration I I I (mg/kg-day) " RID CSF " Hazard Index Cancer Risk

m( _-

Arsenlo 2.40E+00 5.99E-10 2.14E-10 1.44E-09 5.14E-10 -- 1.5E+01 7.8E-09

Barium 9.90E+01 5.99E- 10 2.14E-10 5.93E-08 2.12E-08 1.4E-04 _ 4.2E-04 --

Chromium 9.30E+00 5.99E- 10 2.14E-10 5.57E-09 1.99E-09 _- 4.1E+01 - _ 8.2E-08

Lead 4.60E+01 5.99E- 10 2.14E- 10 2.76E-08 9.84E-09 --

TOTAL: < 0.01 9.OE-08

FUTURE OCCUPATIONAL ADULT (DEH Worker): Dermal Contact with Surface Soils - Risk due to background

Parameter Exposure Point Intake (5aq Chronic Intake Toxicity Value

Concentration I dI (mg/kg-day) RID CSF Hazard Index Cancer Risk
S-I • "n" ess

m 
ct...a ien e m -

ness

Arsenic 2.40E +00 2.82E-04 1.01E-04 6.77E-04 2.42E-04 3.OE-04 1.8E+00 2.3E+00 4.4E-04

Barium 9.90E+01 2.82E-04 1.01E-04 2.79E-02 1.OOE-02 7.OE-02 4.OE-O1

Chromium 9.30E+00 2.82E-04 1.01E-04 2.62E-03 9.39E-04 5.OE-03 -_ 5.2E-01

Lead 4.60E+01 2.82E-04 1.01E-04 1.30E-02 4.65E-03 -- T [

TOTAL: P2
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CURRENT OCCUPATIONAL ADULT (DEH Worker): Incidental Ingestion of Surface Soils - Risk due to background

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value

Concentration I I I (mg/kg-day) Rf I Hazard Index Cancer Risk

rclnon rn Noncarcinoaen Carcnoaen (m -dav (ma/ka-d ' (unitles) (unitles)

Arsenio 2.40E+00 3.82E-07 1.36E-07 9.17E-07 3.26E-07 3.OE-04 1.8E+00 3.1E-03 5.9E-07

Barium 9.90E+01 3.82E-07 1.36E-07 3.78E-05 1.35E-05 7.OE-02 -- 5.4E-04 --

Chromium 9.30E+00 3.82E-07 1.36E-07 3.55E-06 1.26E-06 5.OE-03 -- 7.1E-04 --

Lead 4.60E+01 3.82E-07 1.36E-07 1.76E-05 6.26E-06 .... --

TOTAL: < 0.01 5.9E-07

CURRENT OCCUPATIONAL ADULT (DEH Worker): Inhalation of Fugitive Dusts from Surface Soils - Risk due to background

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value

Concentration I I I (mg/kg-dy) I RID CSF Hazard Index Cancer Risk

(ma/kg) No-rcinogen. Carcinoaen Non,rcinoaen Carcino.en (mag/kg-d (m./k-day)-' (unitles) (unitless)

Arsenic 2.40E + 00 4.68E- 10 1.60E- 10 1.12E-09 3.84E-10 -- 1.5E+01 -- 5.8E-09

Barium 9.90E+01 4.68E-10 1.60E- 10 4.63E-08 1.58E-08 1.4E-04 -- 3.3E-04 --

Chromium 9.30E+00 4.68E-10 1.60E- 10 4.35E-09 1.49E-09 -- 4.1E+01 -- 6.1E-08

Lead 4.60E+01 4.68E- 10 1.60E-10 2.15E-08 7.36E-09 .... --

TOTAL: < 0.01 8.7E-08

CURRENT OCCUPATIONAL ADULT (DEH Worker): Dermal Contact with Surface Soils - Risk due to background

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value

Concentration I I I (mg/kg-day) RfID CSF I Hazard Index Cancer Risk

(mg/ka) Nonarcinogen Carclnoaen Noncarcinoaen Carcinoaen (mg/kAg-df) (mgk-day)-' (untiess) (unitless)

Arsenic 2.40E+00 2.20E-04 7.86E-05 5.28E-04 1.89E-04 3.OE-04 1.8E+00 1.8E+00 3.3E-04

Barium 9.90E+01 2.20E-04 7.86E-05 2.18E-02 7.78E-03 7.OE-02 -- 3.1E-01 --

Chromium 9.30E+00 2.20E-04 7.86E-05 2.05E-03 7.31E-04 5.0E-03 -- 4.1E-01 --

Lead 4.60E+01 2.20E-04 7.86E-05 1.01E-02 3.62E-03 --. --

TOTAL: 2o.j5 3.3E-04

1531 .XX P-,e 2 OF 2 b:\back\bck-d-ss



APPENDIX 0

TOXICOLOGICAL PROFILES

Pesticide Storage Facility
Fort Riley, Kansas



ALUMINUM

Aluminum is a silver-white flexible metal that occurs naturally
combined with other elements as ore in the earth's crust. Aluminum
is used in antacids and deodorants, and, as a metal, in cooking
utensils, appliances, and building materials. The main route of
absorption for aluminum is via ingestion. The extent of absorption
is somewhat dependent on its chemical form. The trivalent form of
aluminum is absorbed into intestinal mucosa to a minor extent and
transferred into lungs, plasma, bone, and cells of various organs.
Aluminum is excreted in feces and to a limited extent in the urine.

The acute toxicity of aluminum is not well defined. Possible
target organs include the brain and bone, but this information is
questionable because the people studied had underlying renal
disease or Alzheimer's disease. Inhalation of aluminum dust causes
an irritation of airways and possible fibrosis of the lungs (ATSDR,
1990).

Chronic aluminum toxicity has been associated with Alzheimer's
disease in humans. At autopsy, neurofibrillary tangles containing
aluminum are found in the cerebral cortex and hippocampus of these
individuals. Aluminum toxicity has also been associated with renal
dialysis patients manifesting a syndrome known as dialysis
dementia. Symptoms include CNS disturbances such as altered
speech, personality changes, seizures, and motor dysfunction.
Aluminum is used in dialysis patients to control hyperphosphatemia
(ATSDR, 1990).

Aluminum partitions into air, water, soil and plant material. It
is transported in the atmosphere as a constituent of soil and other
particulate matter. Transformation is not expected in the
atmosphere. Aluminum partitions between the soil/sediment and
aqueous phases by reacting and complexing with water molecules,
anionic compounds and negatively charged functional groups on humic
materials and clay. Bioaccumulation does not seem to be
significant (ATSDR, 1990).

ARSENIC

Arsenic is a naturally occurring element and enters the environment
as a result of natural forces (volcanoes, weathering) and human
activities such as metal smelting, glass manufacturing, pesticide
production and application, and fossil-fuel burning (ATSDR, 1987).
In general, inorganic arsenic is more toxic than organic arsenic.
The most common exposure route is ingestion of arsenic in food or
water. Inhalation and skin contact are secondary routes of
exposure. Arsenic is quickly absorbed through the lungs or
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digestive tract into the bloodstream. Within a few hours most of
the absorbed arsenic is cleared from the blood and is excreted in
the urine (ATSDR, 1987).

Large doses of inorganic arsenic induce death while smaller doses
produce systemic effects such as irritation of the digestive tract,
nausea, vomiting and diarrhea. In addition there are effects on
cells that produce blood, abnormal heart function, blood vessel
damage, liver or kidney injury and impaired nerve functioning.
Epidemiological data demonstrate an association between
occupational exposure to inhaled arsenic and lung cancer. The
USEPA classifies arsenic as a group A carcinogen (sufficient
evidence of carcinogenicity in humans).

Arsenic is a non-volatile solid. The mobility of arsenic in the
environment depends on the solubility of the particular chemical
form present. Most arsenic in the air is adsorbed to particulate
matter and settles out according to particle size. Arsenic found
in the soil is predominantly an insoluble, adsorbed form. Arsenic
in soil and water may be reduced and methylated by soil organisms
and the rate of volatilization to air may vary considerably (ATSDR,
1987).

BARIUM

Barium is a silvery-white metal often found in nature as ore
deposits of barium sulfate and barium carbonate. Barium is used in
drilling muds, paints and building materials, as fuel additives and
in medicine. Barium enters the body primarily through ingestion
and inhalation. Inhaled barium easily enters the bloodstream.
Most adsorbed barium is quickly eliminated.

Barium hydroxide and barium carbonate may result in local
irritation to the eyes, nose, throat and skin. Barium poisoning is
virtually unknown in industry; however, when soluble, ionized
barium compounds can be ingested and can exert an effect on
muscles. Ingestion of large amounts of barium may cause paralysis
and death. Lesser exposures produce labored breathing, increased
blood pressure and systemic damage throughout the body. There is
no evidence from animal studies that barium is associated with
cancer or developmental effects (ATSDR, 1991). The USEPA has not
evaluated barium for its carcinogenicity.

Barium sulfate and barium carbonate, the most common forms in the
environment, are relatively insoluble and adsorb strongly to soil.
Major features of the biogeochemical cycle of barium include wet
and dry deposition to land and surface water, leaching from
geological formations to ground water, adsorption to soil and
sediment particulates and biomagnification (ATSDR, 1991).
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BERYLLIUM

Beryllium is a naturally occurring dark gray metal of the alkaline
earth family. Natural atmospheric emissions of beryllium originate
from volcanic particles and windblown dusts. This source is very
small compared to the anthropogenic sources such as ore processing
and coal and fuel combustion. Bertrandite ore deposits are mined
and processed to produce beryllium metal, alloys, and oxide. These
forms of beryllium have commercial uses in items such as electrical
components, tools, and structural components for aircraft, missiles
and satellites (ATSDR, 1989).

Inhalation of beryllium is the major route of environmental
exposure to the metal. Both oral and dermal exposure are secondary
routes, due to the very poor absorption of this metal by either the
gastrointestinal tract or the skin as noted in animal studies.
when it is absorbed, beryllium appears to circulate in the blood
stream as an orthophosphate colloid. Distribution favors the
skeleton, liver and kidneys. Biotransformation of beryllium and
its compounds does not occur, although the lungs partially convert
soluble beryllium compounds to more insoluble forms. Following
oral administration of beryllium in animals, excretion occurs
primarily in the feces due to low absorption. Following inhalation
exposure, most of the absorbed beryllium is excreted in the urine
(ATSDR, 1989).

The lungs appear to be the primary target organ for toxicity due to
beryllium exposure. Different studies show that acute exposure to
an aerosol of soluble beryllium resulted in chemical pneumonitis
in laboratory animals and in humans exposed in the workplace. It
has also been noted for both humans and test animals that exposure
to less soluble forms of beryllium may result in chronic beryllium
disease (berylliosis) where the lungs develop granulomatous lesions
(ATSDR, 1989). Acute dermal exposure to soluble beryllium
compounds has been reported to cause contact dermatitis. It has
also been reported that ulcerative granulomas can appear on the
skin as a result of beryllium entering through cuts in the skin
while handling beryllium metals and alloys (ATSDR, 1989).

There is no evidence to indicate that beryllium produces a
carcinogenic response following oral or dermal exposure in animals
or humans. However, there is strong evidence in both short- and
long-term studies in monkeys and several strains of rats that
various inhaled beryllium compounds can induce a variety of lung
tumors (IRIS, 1989; ATSDR, 1988). The USEPA classifies beryllium
as a B2 carcinogen (probable human carcinogen), although human
epidemiology studies of workplace exposure are inadequate to
clearly establish human carcinogenicity (USEPA, 1989).
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Most atmospheric beryllium results from coal combustion, which
likely forms beryllium oxide. Both wet and dry deposition remove
beryllium from the atmosphere. Beryllium oxide is not expected to
be mobilized in soil or surface water of normal pH (5 to 8) due to
its low solubility. The soluble beryllium salts hydrolyze to form
beryllium hydroxide which has a low solubility at the pH of most
natural waters. It is anticipated that beryllium will be tightly
adsorbed in most soil types because it displaces divalent cations
(ATSDR, 1988). Due to these properties, it appears that
environmental movement of beryllium via leaching from soil or
solubilizing in the water column will be minimal. Bioconcentration
factors have been reported to range from 19 to 100, a level which
indicates that beryllium will not bioaccumulate significantly. In
addition, there is. no data suggesting that beryllium is
biomagnified in food chains (ATSDR, 1988).

CADMIUM

Cadmium is a naturally occurring bluish-white metal that is usually
found in combination with other elements (cadmium oxide, cadmium
chloride, or cadmium sulfide). These compounds are stable solids.
Because many edible plants and fish take up cadmium from soil or
water sources, food is the primary exposure route for humans.
Airborne exposures can also occur. Cadmium is poorly absorbed from
the gastrointestinal tract after ingestion but relatively well
absorbed from the lungs after inhalation. Smoking is an important
source of cadmium. Tobacco smokers are exposed to an estimated 1.7
Ag/cigarette.

Acute toxicity effects include severe irritation to the stomach
after ingestion and lungs after inhalation exposure. Other tissues
harmed by high doses include the testes and liver. Kidney damage
accompanied with kidney stones occurs with chronic cadmium exposure
by inhalation or ingestion. Chronic low dose exposure can build up
to significant levels in the body. High blood pressure has been
observed in animal tests. Other organ systems sustaining damage
after cadmium exposure have been the liver, testes, immune system,
nervous system and blood of test animals. Reproductive and
developmental effects have also been observed in animals. Lung
fibrosis, emphysema and lung cancer in humans are associated with
chronic exposure to inhaled cadmium. The USEPA classifies cadmium
as a group B1 carcinogen (Probable human carcinogen with limited
human data available).

The largest source of cadmium release to the general environment is
from the burning of fossil fuels or the incineration of municipal
waste materials. In surface water and ground water, cadmium can
exist as the hydrated ion, or as ionic complexes with organic or
inorganic ligands. Cadmium may also exist in insoluble forms and
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adsorbed to particulate matter, soil and sediments. Cadmium is
bioaccumulated in microorganisms through food and water exposures
(ATSDR, 1987).

CHLORDANE

Chlordane is a manmade substance used as a pesticide from 1948 to
1988. After mixing with water, the chemical was used to stop
termites and to treat corn and other crops. Routes of exposure
include ingestion, dermal absorption and inhalation. Absorption
following ingestion of or skin contact with chlordane can be fatal.
Inhalation exposures are unlikely to cause death.

Gastrointestinal distress such as nausea, vomiting, diarrhea, and
cramps are associated with oral exposures. Chlordane, like other
organochlorine insecticides, functions as a potent inducer of
hepatic microsomal enzymes. Animal studies suggest that subtle
hepatic effects occur which would influence the metabolism of other
substances in the body rather than damage hepatocytes directly.

Kidney congestion has been observed in rats and hamsters given
large acute oral doses of chlordane. Skin contact may cause
burning sensations, development of rash and pruritus. Eye contact
can cause conjunctivitis. Neurological effects are the primary
effects noted after acute oral, inhalation or dermal exposures and
include headache, dizziness, tremors, confusion, convulsions and
coma. These effects are not associated with occupational
exposures. Male mice exposed to chlordane had testicular
degeneration after chronic oral exposures for 10 days. Reduced
fertility has also been reported in animal studies. Exposure to
chlordane is believed to affect metabolism and circulating levels
of steroid hormones. Chlordane has induced mitotic gene
conversions and sister chromatid exchange in genotoxicity assays.

Chronic oral treatment resulted in significant increases in
hepatocellular carcinomas in mice. Some researchers suggest that
chlordane acts as a promoter of liver tumors.

Chlordane in water will both adsorb to sediments and volatilize.
Chlordane will bioconcentrate in both marine and fresh water
species as well as bacteria. In soil, chlordane will adsorb to the
organic matter and volatilize slowly over time. It will not leach
significantly and is usually found only in the top 20 centimeters
of soil. Chlordane can persist in soils as long as twenty years
(ATSDR, 1988).
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CHROMIUM

Chromium is a naturally occurring steel-gray lustrous metal, used
in metal alloys, chrome plating, and various other industrial
processes. Chromium occurs naturally in foods and is considered
vital to the metabolism of fats and sugars. Chromium appears in
several different chemical states. Hexavalent chromium (chromium
VI) is considered the most toxic state and is the form seen in most
waste streams. The following discussion will be confined to
hexavalent -chromium unless otherwise noted. Absorption occurs
through inhalation, ingestion and skin contact. While chromium
accumulates in fat and lungs, the majority of absorbed chromium is
quickly excreted via the urinary tract.

Acute inhalation of chromium may result in irritation of the mouth
and throat causing sneezing, redness of the throat and generalized
bronchial spasms. Dermal chromium exposures result in skin ulcers
which may penetrate deeply into soft tissues. Acute exposure of
ingested chromium may cause intense gastrointestinal effects,
bleeding, circulatory collapse, unconsciousness and death.

Chronic exposures to chromium dust by inhalation have shown nasal
perforation or ulceration, chronic respiratory irritation,
emphysema, and chronic inflammation and congestion of the upper
respiratory tract. In rats, chronic exposure to chromium in
drinking water produced liver and kidney lesions. Impaired
reproductive function and sterility were found in rats receiving
chromium in feed. Epidemiological evidence indicates a strong
relationship between occupational chromium exposure and lung
cancer. Vegetables from gardens containing high levels of chromium
in the soil were associated with an excess incidence of stomach and
intestinal cancers. The USEPA classifies chromium as a group A
carcinogen (human carcinogen).

Environmentally, airborne chromium is primarily removed from the
atmosphere by fallout and precipitation and enters surface water
and soil. Exposed plants show growth retardation, leaf rolling,
wilting and discolorations. Chromium is mobile in ground water
(HSDB, 1988; USEPA, 1988; Callahan et al., 1979).

COPPER

Copper is a naturally occurring reddish metal used in the
manufacture of wire, pipe, and other materials, and as a
preservative for wood, leather, and fabric products. It is an
essential nutrient for all known living organisms. It can be
adsorbed through the lungs or by ingestion at which time it rapidly
enters the bloodstream.
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The human body efficiently blocks toxicity in the gastrointestinal
tract and excess copper is adsorbed into gastrointestinal cells and
excreted when the cells are sloughed off. Large amounts of oral
copper can saturate this mechanism, producing nausea, vomiting,
diarrhea, and abdominal pain. Liver effects and death have also
occurred as a result of oral copper toxicity. Airborne copper,
usually in the form of copper sulfate, is a respiratory irritant.
A self-limiting illness known as metal fume fever afflicts copper
workers and is characterized by chills, fever, muscle aches, and
dryness of the mouth and throat (ATSDR, 1989; Klaassen et al.,
1986).

Copper is released to the atmosphere in the form of particulate
matter or adsorbed to particulate matter. Atmospheric removal
occurs via gravitational settling, dry deposition and wet
deposition. Most of the copper deposited to the land will become
strongly adsorbed to the soil. In aqueous systems, copper exists
in particulate (i.e., copper precipitates, insoluble organic
complexes, and copper adsorbed to mineral solids), colloidal (i.e.,
hydroxides and complexes with amino acids) and soluble (i.e.,
Cu(II) and soluble complexes) forms. The bioconcentration
potential of copper may be significant in some aquatic organisms
(i.e., mollusks); however, there is no evidence of biomagnification
(ATSDR, 1990).

DDT

DDT, 1,l,l-trichloro-2,2-bis- (p-chlorophenyl)ethane, was one of the
most widely used chemicals for the control of insect pests on
agricultural crops and for control of insects which carry such
diseases as malaria and typhus. Technical DDT is primarily
composed of three forms (p,p'-DDT, o,p'-DDT, and o,o'-DDT), which
are white, crystalline, tasteless, and almost odorless solids. In
addition, DDE and DDD, 1,1-dichloro-2,2-bis(p-chlorophenyl)ethylene
and 1,1-dichloro-2,2-bis(p-chlorophenyl)ethane, respectively, are
found in small amounts as contaminants in technical DDT (ATSDR,
1987; USEPA, 1986).

DDT, DDE, or DDD enter the body primarily by eating foods
contaminated with these compounds. DDT, DDE, and DDD may also be
inhaled and absorbed through the lungs. These compounds are not
readily absorbed by the skin (ATSDR, 1987; USEPA, 1986).

With acute exposure to high doses, the nervous system appears to be
the major target in both human and experimental animals. Symptoms
include hyperexcitability, tremors, and convulsions. The effects
appear to be reversible once the exposure ceases. The liver has
been shown to be the major target organ for DDT toxicity in animal
studies, but no liver damage has been reported in humans following
DDT ingestion.
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Chronic exposure studies in both humans and experimental animals
have reported that the liver is the major target organ. There is
no evidence that liver function in humans occupationally exposed to
DDT has been impaired; however, the data are limited. Carcinogenic
effects have been reported in some animal studies, with liver and
lung tumors being reported. It has been reported that exposure to
DDT will enhance the carcinogenic effects of known carcinogens.
The information available from animal studies indicates that DDT is
not a structural teratogen. However, embryotoxicity and
fetotoxicity including infertility have been reported in
experimental animals in the absence of maternal toxicity (ATSDR,
1987).

Because of its persistence in nature, its hydrophobic properties
and its solubility in lipids, DDT and its metabolites are
concentrated by aquatic organisms at all trophic levels from water,
enter the food web, and are bioaccumulated by organisms at higher
trophic levels.

DIBENZOFURAN

Dibenzofuran is a solid used as a research chemical; it is derived
from industrial and experimental coal gasification operations.
Dibenzofuran is a common contaminant of polychlorinated biphenyls
(PCBs), polychlorinated quinones (PCGs), and polychlorinated
dibenzofurans (PCDFs).

There are no published data available on the toxicity of
dibenzofuran alone. Dibenzofuran does not occur alone, but as a
contaminant of polychlorinated compounds. There are some data
available on the toxicity of polychlorinated dibenzofurans, which
are chlorinated forms of this compound. However, because the
biological activity of PCDFs varies greatly, the risk assessment of
dibenzofuran by analogy is not recommended (IRIS, 1991).
Dibenzofuran was not mutagenic with or without metabolic activation
in several strains of Salmonella typhimurium assay (IRIS, 1991).

In the atmosphere, dibenzofuran is believed to undergo reaction
with hydroxy free radicals, with an estimated half-life of 2 to 19
hours. In water, dibenzofuran has an estimated half-life of 1 to
4 weeks under aerobic conditions, and 1 to 4 months under anaerobic
conditions.

DIELDRIN

Dieldrin (1,2,3,4,10,10-hexachloro-6,7-epoxy 1,4,4a,5,6,7,8,8a-
octahydro-endo,exo-1,4,5,8-dimethanonaphthalene), a chlorinated
hydrocarbon compound and member of a group of synthetic cyclic
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hydrocarbons called cyclodienes, has been widely used as a domestic
pesticide. The primary use of the chemical in the past was for
control of corn pests, although it was also used by the citrus
industry. Current uses are restricted to those where there is no
effluent discharge. Production in the United States has been
restricted for all pesticide products containing dieldrin; however,
formulated products containing dieldrin are imported each year from
Europe for termite control by subsurface soil injection and for
non-food seed and plant treatment (USEPA, 1986). Human exposure
can result from inhalation and ingestion. Dermal exposure is
limited to those involved in manufacturing or application of
pesticides containing dieldrin. The potential for this exposure
route has been reduced due to the bans on the manufacture and use
of dieldrin (USEPA, 1986).

Dieldrin is absorbed into the bloodstream form the gastrointestinal
tract after ingestion or the lungs after inhalation. It is quickly
spread throughout the body after intake, but within hours is
usually concentrated in the fat tissues due to its lipophilic
nature. Other organs which tend to have high concentrations are
the liver, kidneys, brain, and blood. Dieldrin is excreted, mainly
in the feces, in the form of several metabolites that are more
polar than the parent compounds (ATSDR, 1989).

The toxicity of dieldrin is highest by the intravenous route,
followed by oral and then dermal. Toxicity appears to be related
to the central nervous system with symptoms of headache, dizziness,
nausea, general malaise,and vomiting, followed by muscle twitching,
myoclonic jerks, and even convulsions. These symptoms are
reversible with time after removal from the source of exposure.
Death may result from anoxemia (ATSDR, 1989).

There are no demonstrated long-term toxic effects for humans
chronically exposed to low levels of dieldrin in the workplace.
Animal studies, however, have indicated a decrease in immune
function and liver damage resulting from aldrin exposure. In
addition, liver cancer has been found in mice (but not rats)
chronically exposed to aldrin (ATSDR, 1989). Dieldrin has been
classified by the USEPA as a probable human carcinogen. There is
"sufficient" evidence that exposure to dieldrin has caused liver
cancer in animal studies.

Dieldrin is extremely persistent in the environment. It has low
volatility and low water solubility; therefore, dieldrin tends to
adsorb to soil and sediments. Since dieldrin is extremely apolar,
it is very fat soluble and is progressively accumulated in the food
chain.
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LEAD

Lead is a commonly used, naturally occurring metal which is
ubiquitous throughout the environment. Lead is found in
construction materials, leaded gasoline, radiation protection gear,
paint, ceramics, plastics, antimonial lead storage batteries and
ammunition. Lead is well absorbed from all portions of the
respiratory tract including the nasal passages. Absorption from
the gastrointestinal tract is less rapid and complete than from the
respiratory tract. Dermal absorption is a much less significant
route of lead absorption than inhalation or ingestion. Absorbed
lead is distributed to the soft tissues of the body with the
greatest distribution to the kidneys and the liver. Lead is
eventually transferred to the skeleton where 90% of the body's
long-term burden is stored. Approximately 70% of the absorbed lead
dose is excreted.

Lead intoxication in humans can occur by ingestion and inhalation
of dust or fumes. At blood levels of 30-50 Ag/dL, lead interferes
with the blood making process, production of energy and
transmission of nerve impulses. Symptoms of lead intoxication
include anorexia, malaise, headaches and intestinal spasms. The
neuromuscular disease, lead palsy, is a result of advanced subacute
poisoning (lead blood levels of 70 Ag/dL and less), and is
characterized by muscle weakness leading to paralysis. Lead
encephalopathy is the term used for the central nervous system
manifestation which is commonly seen in children when lead blood
levels reach 90 Ag/dL. Symptoms include clumsiness, dizziness,
delirium, convulsions and coma. The mortality rate is 25% when the
brain is involved, with survivors suffering long-term neurological
problems.

Chronic low level lead exposure (lead blood levels of 30-50 Ag/dL)
is associated with learning disabilities. Lead toxicity is defined
by the Centers for Disease Control as a blood level of 25 Ag/dL or
greater (child). Damage at lower levels has been reported and the
blood level will be revised to approximately 10-15 Ag/dL. Kidney
damage occurs after prolonged exposures, and is apparently
reversible. In epidemiological studies, lead intoxication is also
associated with increased blood pressure which is symptomatic of
kidney damage. Lead exposure is associated with reproductive
effects such as miscarriages and temporary sterility. Lead readily
crosses the placenta. In all systems, the concentrations of
essential nutrients and elements have a significant impact on the
degree of toxicity seen with lead exposures. Occupational exposure
to airborne lead is associated with an increased incidence of total
malignant neoplasms, cancers of the digestive tract and cancers of
the respiratory tract. An increased incidence in kidney cancer was
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seen in lead smelter workers exposed by inhalation and in various
animal species exposed by ingestion at levels of 500 ppm and above.
The USEPA has classified lead as a group B2 carcinogen based on
animal studies (probable human carcinogen with inadequate or no
evidence in humans).

The mobility of lead in soil is dependent on the chemical
properties of the soil. Lead can react with sulfates, carbonates
and phosphates or combine with clays and organic matter which
limits the further migration of lead through the soil matrix. Lead
in surface waters is usually present as suspended solids.
Atmospheric lead is removed by dry deposition and rainout. Lead
does not significantly bioaccumulate in fish. Lead localizes in
fish skin which serves to reduce human exposures by fish
consumption. Lead is toxic to wildlife, particularly water fowl,
through their consumption of lead shot. Tetraethyl lead is
biodegradable, but inorganic lead concentrations above 5 Ag/L can
be toxic to microorganisms. As water hardness increases, the acute
toxicity of lead to freshwater aquatic species decreases (ATSDR,
1988; HDSB, 1988; USEPA, 1988; US Dept of Health and Human
Services, 1991).

MANGANESE

Manganese is a naturally occurring metal that is mixed with iron to
make steel. Manganese is also used in the production of batteries,
and various other products. It is an essential nutrient for
humans.

When inhaled as a dust, manganese is acutely toxic and results in
an inflammatory response in the lungs leading to a cough that may
develop into bronchitis. It has a low incidence of acute toxicity
by other routes of exposure, except in the form of potassium
permanganate (KMn04), an extremely caustic compound which is
corrosive when in contact with tissue.

Chronic inhalation exposure to manganese dust in occupational
settings has shown evidence of severe neurological damage in
humans. A disease, known as manganism, typically begins with
feelings of weakness and lethargy. As the disease progresses,
effects to the central nervous system and psychological
disturbances occur. In advanced cases, permanent muscle rigidity
may develop. Results in both animal and human studies indicate
that manganese toxicity may result in reproductive and birth
defects, but these findings are inconclusive. Animals studies in
rodents indicate manganese has some potential for carcinogenicity,
but the data suggest that the potential for carcinogenic effects in
humans is small (ATSDR, 1990; Klaassen et al., 1986). The USEPA
classifies manganese as a group D carcinogen indicating that there
is no conclusive evidence as to human carcinogenicity.
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Manganese may occur in the air as suspended particles and will
settle out according to the size of the particle. Manganese is
soluble in water depending on its chemical form. It is often
transported in rivers as suspended sediments. Lower organisms such
as algae appear to bioconcentrate manganese, but higher organisms
do not appear to bioconcentrate suggesting that biomagnification of
manganese in the food chain may not be significant.

MERCURY

Mercury is an element that occurs naturally in the environment in
several forms. "Metallic mercury" is used in thermometers and
other consumer products. However, mercury can combine with other
chemicals, such as chlorine, carbon or oxygen, to form other
mercury compounds. Normally, air contains about 2.4 ppt (parts per
trillion) of mercury; however, in certain industrial areas it can
be 1800 ppt. The form found in air is thought to be mostly
inorganic mercury. Concentrations in water are usually less than
25 ppt. One form of organic mercury, methylmercury, can build up
in some fish. People who eat large amounts of these fish, such as
tuna and swordfish, may be exposed to mercury through these foods.
Mercury can enter the body by breathing air containing mercury
vapor, by eating contaminated fish or other foods, or by drinking
contaminated water. Mercury can also enter the body directly
through the skin. Once mercury enters the body, it can remain in
the body for long periods of time before it is excreted in the
urine or feces.

Acute or short-term exposure to high levels of mercury have similar
effects as long-term or chronic exposures except that the
likelihood of recovery after short-term exposure is better.
Chronic exposure to mercury can permanently damage the brain or
kidneys. Mercury exposure to pregnant women can result in birth
defects for the developing fetus. The form of mercury and route of
exposure can determine which health effects will be seen. For
example, organic mercury consumed in contaminated food is more
likely to effect the brain or developing fetuses, inhaled metallic
mercury vapor may damage the brain, and inorganic mercury salts
that are ingested in food or water may effect the kidneys. Death
has resulted from acute exposures to high doses of mercury.
Mercury has not been shown to cause cancer in humans. The USEPA
classifies mercury as a group D carcinogen (not classifiable as to
human carcinogenicity).

Mercury has a tendency to bioaccumulate in aquatic life. It moves
slowly through soils and readily precipitates out of leachate when
the leachate is above pH 7.0. Aquatic plants (algae, etc.) tend to
accumulate mercury relative to its concentration in water.
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NITRATES

Nitrates are used in fertilizers for the agriculture industry and
in the meat processing industry as a color enhancer and preserver
of meat (Amdur, 1991). Nitrates are the final product of the
biochemical oxidation of ammonia. Their presence may be due to
nitrogenous waste from livestock, poultry and to some extent
vegetables (Salvato, 1982). The treatment and discharge of sewage
may also contribute to the nitrogenous waste in soil and water
(Amdur, 1991).

Nitrate is a normal component in the human diet. Consumption of
nitrate through vegetables provides the majority of nitrate intake,
while a small amount (2-3%) of nitrate is obtained through drinking
water (IRIS, 1993).

Nitrate toxicity is primarily due to the conversion of nitrate to
nitrite which can be mediated by eneric bacteria or a stomach P-
greater than 5. Nitrite oxidizes Fe , (hemoglobin state) to the Fe
(methemoglobin state). Methemoglobin cannot bind oxygen. This
causes a reduction in the concentration of oxygen being carried
from the lungs to the tissues. Normally, low levels (0.5-2.0%) of
methemoglobin are present in the body. Levels greater than 10% may
cause bluish skin and lips; greater than 25% may cause weakness,
rapid pulse, and tachypnea, and levels around 50-60% may cause
death (IRIS, 1993). The group most susceptible to
methemoglobinemia are infants less than three months old ("blue
babies"), but children up to six years old may also be affected
(Salvato, 1982). In addition, nitrite may react with secondary
amines, thereby creating nitrosamines. Nitrosamines have been
found to cause liver damage, hemorrhagic lung lesions, convulsions
and coma in rats. N-nitroso compounds are carcinogenic and
mutagenic in animals and are suspected to have similar effects in
humans (Toxicology).

POLYCYCLIC AROMATIC HYDROCARBONS

Polycyclic aromatic hydrocarbons (PAHs) are a diverse class of
compounds formed as a result of incomplete combustion of organic
compounds with insufficient oxygen. This leads to the formation of
C-H free radicals which can polymerize to form various PAHs.
Although the health effects of the individual PAHs are not exactly
alike, the following PAHs are considered as a group in this profile
(ATSDR, 1989):
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acenaphthene
anthracene

* chrysene
* phenanthrene
indeno(1,2,3-cd)pyrene
(I [123cd] P)

benzo (a)pyrene (B [a] P)
" benz(a)anthracene (B[a]A)
" benzo(b)fluoranthene (B[b]F)
" benzo(k)fluoranthene (B[k]F)
" benzo(g,h,i)perylene

(B[ghi]P)

PAHs are present in the environment from both natural and
anthropogenic sources. As a group, they are widely distributed in
the environment. Humans may be exposed to PAHs in the environment,
in tobacco smoke, in cooked food, and in the workplace. Typically,
individuals are not exposed to a single PAH, but to a mixture of
related chemicals (ATSDR, 1989). PAHs are readily absorbed into
the bloodstream from the gastrointestinal tract after ingestion or
the lungs after inhalation. PAHs are metabolized primarily in the
liver and excreted in the feces.

Most of the information available for PAHs are from studies on
experimental animals. Adverse effects in humans are generally not
observed, but have been documented. Hematologic effects
(myelosuppression) were produced in people after intravenous
administration of anthracene-containing chemotherapeutic agents.
Dermal effects have been documented. Regressive verrucae followed
repeated topical application of B[a]P over a four-month period.

In animals, oral administration of PAHs affect proliferating organs
and tissue such as bone marrow, lymphoid organs, and intestinal
epithelium (ATSDR, 1989).

PAHs are well established as experimental carcinogens for all
routes through which humans would normally be expected to be
exposed. In human occupational studies, lung and skin cancer have
been demonstrated after inhalation exposure to PAHs. These workers
were employed in coke production plants as roofers and as oil
refinery workers. In experimental animals, the site of tumor
induction is generally the point of first contact with the PAHs
(i.e., stomach tumors after ingestion, lung tumors after
inhalation, etc.) (ATSDR, 1989). The following PAHs are classified
as B2 carcinogens by the USEPA: B[a]A, B[a]P, B[b]F, B[k]F,
chrysene and I[123cd)P; these PAHs are probable human carcinogens.
Anthracene, B[ghi]P and phenanthrene are class D carcinogens (not
classifiable as to human carcinogenicity). No data exist on the
carcinogenicity of acenaphthene (IRIS, 1990-92).
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The environmental fate of PAHs are determined largely by their low
water solubilities and high propensity for binding to particulate
or organic matter. In the atmosphere they are associated with
particulate matter, especially soot. In aquatic environments, PAHs
are usually bound to suspended particles or bed sediments. PAHs
suspended in air are thought to undergo direct photolysis very
quickly. The ultimate fate of PAHs in the sediment is believed to
be biodegradation and biotransformation by microbes (USEPA, 1986).
PAHs in the water column also accumulate in organisms, but most
organisms metabolize and excrete PAHs rapidly, resulting in short-
lived bioaccumulation (USEPA, 1986).

THALLIUM

Pure thallium is a soft, bluish-white metal that is widely
distributed in trace amounts in the earth's crust. In its pure
form, it is odorless and tasteless. Thallium exists in two states
(thallous and thallic). The thallous state is the more common and
stable form. Thallous compounds are the most likely form to which
you would be exposed in the environment. Thallium is used most
commonly in the manufacture of electronic devices, switches, and
closures. It also has limited use in the manufacture of special
glasses and for medical procedures that evaluate heart disease. Up
until 1972 thallium was used as a rat poison, but was then banned
because of its potential harm to man.

Thallium can enter the body when you eat food or drink water
contaminated with thallium, breathe thallium in the air, and when
your skin comes in contact with it. When thallium is swallowed
most of it is absorbed and rapidly goes to various parts of the
body, especially the kidney and the liver. Thallium is excreted
slowly to the urine and to a lesser extent the feces.

Thallium can affect the nervous system, lung, heart, liver and
kidney, if large amounts are ingested in a short period of time.
Temporary hair loss, vomiting, and diarrhea can also occur and
death may result after exposure to large amounts of thallium for
longer periods. Thallium can be fatal from a dose as low as 1
gram. Animal reproductive organs, especially the testes, are
damaged after drinking small amounts of thallium-contaminated water
for 2 months. No studies were found on whether thallium can cause
cancer to humans or animals.

Thallium is a nonvolatile heavy metal, and if released to the
atmosphere by anthropogenic sources, may exist as an oxide
(thallium oxide), hydroxide (TlOH), sulfate (thallium sulfate), or
as the sulfide (TI2S). It has been speculated that thallium
sulfate and T1OH will partition into water vapor (such as clouds
and rain drops) because they are soluble in water and thus
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precipitation may remove these forms of thallium from the
atmosphere. Thallium oxides are less soluble in water and may
subject to only atmospheric dispersion, and gravitational settling.
Thallium may partition from water to soils and sediments. Thallium
may be bioconcentrated by organisms from water (ATSDR, 1990).

VANADIUM

Vanadium is a white to gray metal that occurs naturally in fuel
oils and coal, and is released into the environment when these
fuels are burned. Vanadium is used to make steel, rubber,
plastics, ceramics, and certain other chemicals (ATSDR, 1990).
Vanadium is poorly absorbed following ingestion. The majority
taken into the body is excreted unchanged in the feces, and the
little vanadium that is absorbed is excreted in the urine (ATSDR,
1990). Inhaled vanadium is more readily absorbed. Most of what is
inhaled is eliminated with expired air; the fraction that enters
the bloodstream is excreted in the urine (ATSDR, 1990). Vanadium
is not metabolized in a true sense, but is interconverted between
two oxidation states (valences 4+, 5+). The pentavalent (5+) form
is generally thought to be more toxic, as it is more reactive with
enzymes (ATSDR, 1990).

Because vanadium is poorly absorbed by the oral route, it is
unlikely that any acute toxicity would result from ingestion other
than possible GI effects. Inhaled vanadium, however, is associated
with reversible respiratory distress. Symptoms include coughing,
wheezing, chest pain, runny nose and sore throat. It is believed
that vanadium interferes with the action of alveolar macrophages in
the lung (ATSDR, 1990).

There is little documentation of chronic toxicity resulting from
vanadium exposure. Workers exposed to vanadium dust by inhalation
showed the reversible respiratory symptoms mentioned above. Mild
eye irritation and a green discoloration of the tongue were also
noted in some people (ATSDR, 1990). In addition, some workers
reported slight neurological symptoms (dizziness, headache, tremor)
after inhalation exposure to vanadium, but whether these effects
were due solely to vanadium is unclear (ATSDR, 1990).
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P.0 RESIDENTIAL RISK EVALUATION -Provided for Information Only

The Army believes that future residential development of the PSF site is extremely unlikely, and,

therefore, not appropriate for inclusion in the Reasonable Maximum Exposure (RME) on which

the baseline risk assessment is required to be based. However, at the request of USEPA Region

VII, future residential scenarios for the PSF site were developed, and are included here for

reference. This information may be useful if the land should be considered for use other than

as a military installation and/or if land use patterns should change drastically.

P. 1 PATHWAY-SPECIFIC INTAKE ESTIMATES

Pathway-specific intakes are quantified by defining a series of variables that describe the exposed

population, such as contact rate, exposure frequency and duration, and body weight. Residential

intakes are developed in this appendix for informational purposes; occupational and recreational

child scenarios and intakes are developed as RME's in the baseline risk assessment (see Section

6.0 of the RI report). The specific calculation procedures and variables used to determine

residential intakes are described below. These exposure variables are multiplied by the exposure

point concentrations shown in Table 6-8 of the RI report to yield estimates of the chemical-

specific intakes for these pathways. The chemical-specific intakes are calculated individually

in the Risk Calculation Tables included in this appendix.

Standard default body weights of 70 kg for an adult, and 15 kg for a child aged 6 years are

used. Standard default exposure values were taken from the Supplemental Guidance to the

Human Health Evaluation Manual (USEPA, 1991), unless otherwise noted.

P. 1.1 Incidental Ingestion of Soil

The equations for determining chemical intakes from the incidental ingestion of soil are shown

in Tables P-1. Based on the variables provided in the table, intakes are calculated for future

residential adults and children. .

For the adult residential scenarios, exposure duration and exposure frequency are assumed to

be a total of 30 years (90th percentile average time at one residence) and 350 days/year,

respectively. It is assumed that children one to six years old will ingest 200 mg soil per day for

a duration of six years and 350 days/year. The equation for calculating an adult's incidental

ingestion of soil is divided into two parts: (1) a six-year exposure duration for young children

which accounts for the period of highest soil ingestion (200 mg/day) and lowest body weight (15

kg), and (2) a 24-year exposure duration for older children and adults which accounts for a

lower ingestion rate (100 mg/day) and a higher body weight (70 kg) (USEPA, 1991). In this

way, a time-weighted average for an adult's incidental soil-ingestion is estimated. . . .. . .
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P. 1.5 Dermal Exposure to Surface Water

Residential surface water intakes are calculated in Table P-4. The surface water scenario

assumes that an individual will wade and/or play in the water for 2.6 hours a day, seven days

per year. This is the national average for time and frequency for swimming activities (USEPA,

1992). A fiftieth percentile surface area value of 6,170 cm 2 for adults (lower arms, lower legs,

hands, and feet) and 4,490 cm 2 for children (arms, legs, hands, and feet) are used in the

equation (USEPA, 1989b).

The dermal permeability constants (PC) are obtained from dermal guidance (USEPA, 1992).

Metals were the only constituents of concern in site surface water (see Table 6-5 in the RI

report). Of the metals detected, only cadmium, chromium, and lead have published chemical-

specific PC values. Chromium and cadmium have the same PC value as the default PC for

metals (0.001 cm/hour), while lead's PC value is 0.000004 cm/hr (USEPA, 1992). There

fore, two intakes are calculated for each receptor listed in Table P-4: one based on the default

permeability coefficient for metals (including chromium and cadmium) using a PC of 0.001

cm/hour, and one for lead, using a PC value of 0.000004 cm/hour.

P. 1.6 Dermal Contact with Sediments

The equations for determining intakes from dermal contact with sediments are shown in Table

P-5. A (50 percentile) surface area of 6,170 cm2 (lower arms, lower legs, hands, and feet) is

assumed for residential adults, and 4,490 cm2 (arms, legs, hands, and feet) is assumed for

children (USEPA, 1989b). Exposure durations are assumed to be 30 years and 6 years for

adults and children, respectively (USEPA,_991),with_ an exposure frequency of 7 days/year at

2.6 hours/day for both adults and children (USEPA, 1989a; USEPA, 1992). A soil adherence

factor of 1.0 mg/cm3 (USEPA, 1992) and a conservative absorption factor of 100% (USEPA,

1992e) was also assumed for all receptors.

P. 1.7 Incidental Ingestion of Sediments

The equations for determining chemical intakes from the incidental ingestion of sediment are

shown in Tables P-6. Based on the variables provided in this table, intakes are calculated for

residential adults and children. The exposure duration, frequency, and time are the same as

described in the surface water scenario, above. The residential adult and child are assumed to

ingest 100 mg and 200 mg, respectively, of sediments daily. The sediment intake value for

residential adults is calculated in two parts (i.e., is a time-weighted average intake), as described

earlier in this supplementary assessment (see Table P-l).

P.2 RISK CHARACTERIZATION FOR RESIDENTIAL SCENARIOS

A risk characterization integrates the results of the exposure and toxicity assessments into

quantitative and qualitative expressions of risk. To characterize potential noncarcinogenic

effects, comparisons are made between the estimated chemical intakes and the RfDs/RfCs for
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those chemicals; to characterize potential carcinogenic effects, estimated chemical intakes are

multiplied by the chemical-specific slope factors to yield chemical-specific dose-response

information. I

P.2.1 Noncarcinogenic Effects Characterization

Noncarcinogenic effects are characterized by comparing the estimated chemical intakes to the

appropriate RfD/RfC value. When the estimated chronic daily intake of a chemical exceeds the

appropriate RfD/RfC, there may be a concern for potential noncancer effects from exposure to

that chemical. The ratio of the chronic daily intake to the chronic RfD/RfC is referred to as the

"hazard quotient"; the sum of the hazard quotients for each chemical in a specific pathway is

termed the "hazard index." A hazard quotient greater than 1.0 indicates that the "threshold"

for that chemical has been exceeded. The chemical-specific hazard quotient calculations for

residential receptors are presented, by pathway, at the end of this appendix, in Exhibit P-1.

The USEPA assumes additivity of effects in evaluating noncarcinogenic effects from a mixture

of chemicals. The chemical-specific hazard quotients are summed to yield an overall pathway

hazard index; pathway hazard indices are then summed to yield a total risk for each relevant

population. Table P-7 presents a summary of the hazard index estimates for exposed adults and

children by pathway (page I of 2), and a summary of the exposure parameters used to derive

the intakes and associated risks (page 2 of 2).

P.2.1.1 Surface Soils - The calculated hazard indices for noncarcinogenic effects of exposure

of future residential adults and children to surface soil via inhalation of fugitive dust and for

future residential adults for incidental ingestion of and dermal-contact with-surface soils are---- ..-

below the departure point of 1.0. Based on current site-specific data, and assuming no increase

in constituent concentrations, there are no projected unacceptable systemic risks from exposure

to surface soil via these pathways. .....

The hazard index for exposure of future residential children via dermal absorption (HI = 3)

exceeds the departure point of 1.0. Additionally, the hazard index calculated for incidental-

ingestion of surface soils by future residential children slightly exceeds the departure point of

1.0 (HI = 1.5). The unacceptable noncarcinogenic risk is attributed to the presence of arsenic

and the chlordanes detected in surface soil. As stated in the baseline risk assessment, the hazard

indices for dermal exposure are calculated using conservative assumptions that may result in an

overestimation of risk.

P.2.1.2 Subsurface Soils - Hazard indices for exposure to future residential receptors to

constituents in subsurface soil via incidental ingestion, dermal contact, or inhalation of fugitive

dust are not calculated because residential receptors do not usually contact subsurface soils

located greater than two feet below the surface. Risks -associated with subsurface soil exposures

are calculated and presented in the baseline risk assessment for the pertinent occupational

receptors on site.
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P.2.1.3 Ground Water - The hazard indices for future exposure to ground water are calculated

and presented as part of the baseline risk assessment. Please refer to the appropriate sections

within the RI report for more information regarding the results for this pathway.

P.2.1.4 Surface Water - The hazard indices calculated for dermal exposure to surface water

for recreational activities (while wading) for both residential adults and children are less than

1.0. Therefore, based on current site data, there is no evidence of potentially unacceptable

systemic risks to persons who may be exposed to surface water during recreational (wading)

activities in the channel adjacent to the PSF site. No volatile organics were detected in surface

water samples collected from the site. Therefore, no hazard index was calculated for exposure

via inhalation.

P.2.1.5 Sediments - The hazard indices for exposure of future residential adults and children

to sediments via incidental ingestion and dermal contact fall below the departure point of 1.0.

Therefore, there is no projected unacceptable systemic risk from dermal exposure to or

incidental ingestion of on-site stream sediments.

P.2.1.6 Total Estimated Noncarcinogenic Risk - The total noncarcinogenic risk for each

residential receptor is summed in the last column of Table P-7. Total risk for children is

estimated at 15, while total risk for adults is estimated at 3.1. For both residential receptors,

the majority of the risk is due to the consumption of on-site ground water as drinking water.

A discussion of ground-water risks is presented in Section 6.1.4 of the baseline risk assessment,

along with an evaluation of uncertainties associated with these exposures.

P.2.2 Carcinogenic Risk Characterization

Risks from potential carcinogens are estimated as probabilities of excess cancers as a result of

exposure to chemicals from the site. The carcinogenic slope factor correlates estimated total

chronic daily intake directly to incremental cancer risk. The results of the risk characterization

are expressed as upper-bound estimates of the potential carcinogenic risk for each exposure

point. Chemical-specific cancer risks are estimated by multiplying the slope factor by the chronic

daily intake estimates. Chemical-specific risk calculations are presented by pathway at the end

of this appendix, in Exhibit P-1.

To assess the overall potential for cancer effects posed by the mixture of chemicals present at

the site, USEPA assumes additivity. Therefore, cancer risks are estimated for each chemical,

then the chemical-specific risks are summed to yield an estimate of the overall pathway-specific

cancer risk. The National Contingency Plan defines the range of acceptable risks for evaluating

cancer risks as 1 x 10 to 1 x 10'. This corresponds to one excess cancer in a population of

ten thousand to one excess cancer in a population of one million. Table P-8 provides a summary

of the cancer risk estimates for residential adults by pathway (page 1 of 2), and the intake

parameters used to derive the exposure scenarios assessed in this evaluation (page 2 of 2).
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P.2.2.1 Surface Soils - The calculated carcinogenic risks for future exposure of residential

adults to surface soil via incidental ingestion (cancer risk = 6 x 105) and dermal contact (cancer

risk = 5 x 10-) are within the acceptable risk range of 1 x 104 to 1 x 10'. In addition, the

calculated carcinogenic risk to adult residents due to inhalation of fugitive dust generated from

surface soils falls below the acceptable risk range. Based on current site-specific data, there is

no unacceptable carcinogenic risk from exposure to surface soil via these pathways.

P.2.2.2 Subsurface Soils - The carcinogenic risks to future resident are not calculated because

residential receptors do not usually contact subsurface soils located greater than two feet below

the surface. Risks associated with subsurface soil exposures are calculated and presented in the

baseline risk assessment for the pertinent occupational receptors on site.

P.2.2.3 Ground Water - The carcinogenic risk to residential adults from potential use of on-site

ground water as drinking water are calculated as part of the baseline risk assessment. Please

refer to appropriate sections in the RI document to find the results of this evaluation.

P.2.2.4 Surface Water - The carcinogenic risks to residential adults from exposure via dermal

contact with surface water fall below the acceptable risk range. No volatile organics were

detected in site surface water samples, so there is no quantitative estimate of carcinogenic risk

from future exposure to surface water via inhalation. Based on current site-specific data, there

is no unacceptable carcinogenic risk from exposure to surface water via this pathway.

P.2.2.5 Sediments - The calculated risks of exposure to future residential via incidental

ingestion of and dermal contact with stream sediments fall below the acceptable cancer risk

range, with a cancer risk of 2 x 10' and 4 x 10', respectively. Therefore, based on current site-

data, there is no evidence of potentially unacceptable carcinogenic risks to residential adults who

may be exposed to sediments during recreational (wading) activities in the channel adjacent to

the PSF site.

P.2.2.6 Total Estimated Carcinogenic Risk - The total carcinogenic risk estimated for an adult

on-site resident (cancer risk = 6 x 104) exceeds the acceptable risk range of 1 x 104 to 1 x 10'.

The majority of this risk is due to the use of on-site ground water as a potable water supply

(cancer risk = 5 x 10). For more information regarding the risks and uncertainties associated

with residential ground-water scenarios, see Section 6.1.4 of the baseline risk assessment.

P.3 UNCERTAINTIES

Several caveats should be noted when evaluating a risk assessment. These caveats are based on

the assumptions made during the exposure assessment and risk characterization, and may

increase the uncertainties associated with the risk assessment results. -Amore detailed discussion_.__

and listing of uncertainties can be found in Table 6-25, and in Section 6.1.5 of the baseline risk

assessment. Uncertainties pertaining only to the residential scenario follow.
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In evaluating risks from future exposures to site media, the assumption was made that

future residential development of the site may occur. Given existing well-established

land use patterns, there is no reason to expect that the PSF site will be developed for

residential use in the future.

The assumption that residential exposure to constituents occurs on a daily basis is

conservative and results in overestimated risks due to exposure to surface soils.

Residents may not be exposed to site constituents on a daily, continuous basis because

of time spent away from home while at school, work, etc.

* The assumption that exposure to constituents in soils indoors (inside a house) equals that

of outdoors is conservative and results in overestimated risks due to exposure to surface

soils.

(
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TABLE P-1

FUTURE RESIDENTIAL EXPOSURE:

INCIDENTAL INGESTION OF SOILS

INGESTION INTAKES
Pesticide Storage Facility

Fort Riley, Kansas

INGESTION INTAKE (a) C * FI * IR * EF * ED *CF
BW * AT

Where: C = Concentration of constituent in soil, mg/kg

FI = Fraction Ingested from source, unitless

IR = Ingestion Rate, mg/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor, kg/1 06 mg

BW = Body Weight, kg

AT = Averaging Time, days

Exposure Incidental Ingestion of Soil

Variable Adult Child

Fl 100% 100%

IR l00 b 200 "

EF 3 5 0 b 3 5 0 b

ED 
24 b 6 b

CF 
10-6 10-6

BW 7 0 b 1 5 b

AT (Noncarcinogen) 10,950 b 2,190 b

AT (Carcinogen) 2 5 ,5 50 b NA

PATHWAY- SPECIFIC INTAKES:

Incidental Ingestion of Soil (future):
Residential Adult (Noncarcinogens) : C (mg/kg) * 3.65E-06 day - '

Residential Adult (Carcinogens) C(mg/kg) *-1.57E- 06 day-'

Residential Child (Noncarcinogens): C (mg/kg) * 1.28E-05 day - '

(a) Chemical-specific intakes are calculated in the risk calculation tables, at the end of this appendix

(b) USEPA, 1991 (Adult ED value of 24 years is for "adult' component of total ED, or 30 years

[24 + 6 = 301)

(c) The equation for calculating an adult's incidental ingestion of soil is divided into two parts:

(1) a six-year exposure duration for young children which accounts for the period of highest

soil ingestion (200 mg/day) and lowest body weight (15 kg); and (2) a 24-year exposure for

older children and adults which accounts for a lower ingestion rate (100 mg/day) and a higher

body weight (70 kg). The equation use- follows:

(Fl • IRr0.1 -* E,. T * EDr,* C'F) + (Fl * IR, 0,. * EFn * EDe, * CF)

Intake = C* BWA BWg

ATDT
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TABLE P-2
FUTURE RESIDENTIAL EXPOSURE:

INHALATION OF FUGITIVE DUST
INHALATION INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

INHALATION INTAKE (a) C * IR * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in soil, mg/kg

IR = Inhalation Rate, m'/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor from Cowherd Model(b), kg/m 3

BW = Body Weight, kg
AT = Averaging lime. days

Exposure Inhalation of Fugitive Dust

Variable Adult Child

IR 
20 0 20 cd

EF 3500 350 c

ED 30 c 6 c

CF b 3.06E -09 3.06E -09

BW 70 c 15c

AT (Noncarcinogen) 10,950 c 2,1900

AT (Carcinogen) 25,550 c NA

PATHWAY-SPECIFIC INTAKES: ....

Inhalation of Fugitive Dust (future):
Residential Adult (Noncarcinogens): C (mg/kg) * 8.38E-10 day - '

Residential Adult (Carcinogens): C (mg/kg) * 3.59E-10 day - '

Residential Child (Noncarcinogens): C (mg/kg) * 3.91E-09 day

(a) Chemical- specific intakes are calculated in the risk calculation tables found at the end of this appendix

(b) Cowherd et al, 1985
(c) USEPA, 1991
(d) USEPA, 1989b
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TABLE P-3

FUTURE RESIDENTIAL EXPOSURE:

DERMAL EXPOSURE TO SOILS
DERMAL INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * AF * ABS *EF *ED *ET *CF

BW * AT

Where: C = Concentration of constituent in soil, mg/kg

SA = Surface Area of exposed skin, cm2/event

AF Soil to skin Adherence Factor, mg/cm

ABS Absorption Factor, unitless
ET = Exposure Time, hours/day * 1 day/24 hrs

EF = Exposure Frequency, events/year

ED = Exposure Duration, years

CF = Conversion Factor, kg/1 06 mg

BW = Body Weight, kg

AT = Averaging Time, days
I

Exposure Dermal Exposure to Soil

Variable Adult Child

SA 
6,160 b. b

AF 1 10

ABSABS 100%d 100%d I

ET 0.33 0.21 c

EF 43 c 130 c

ED 30 60

CF 10 106

BW 700 150

AT (Noncarcinogen) 10,950. 2,190 e

AT (Carcinogen) 25,550- NA

PATHWAY- SPECIFIC INTAKES:

Dermal Exposure to Soil (future):
Residential Adult (Noncarcinogens): C (mg/kg) * 3.42E-06 day - '

Residential Adult (Carcinogens): C (mg/kg) * 1.47E-06 day- '

Residential Child (Noncarcinogens): C (mg/kg) * 2.51E-05 day - '

(a) Chemical-specific intakes are calculated in the risk calculation tables located at the end of this-appendix

(b) USEPA, 1989b (adult male's head, hands, forearms, lower legs; child's head, hands, arms, legs)

(c) USEPA, 1992
(d) USEPA. 1992e
(e) USEPA, 1991
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TABLE P-4
FUTURE RESIDENTIAL EXPOSURE:

DERMAL EXPOSURE TO SURFACE WATER
DERMAL INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * PC * ET * EF *ED* CF
BW * AT

Where: C = Concentration of constituent in surface water, mg/L

SA = Surface Area of exposed skin, cm

PC = Permeability Constant, cm/hour

ET = Exposure Time, hours/day

EF = Exposure Frequency, days/year

ED = Exposure Duration, years

CF = Conversion Factor, 1L/1 3 cm3

BW = Body Weight, kg

AT = Averaging Time, days

Exposure Dermal Exposure to Surface Water

Variable Adult Child

SA 6 ,170 b 4,490 b

PC 0.000004 (lead); 0.001 (other metals)'

ET 2.6 c 2.6 c

EF 7c 7c

ED 3 0 d 6 d

CF 10-1 10-1

BW 
70 d 1 5 d

AT (Noncarcinogen) 10 ,9 50 d 2,1 d

AT (Carcinogen) 25,550 d NA

PATHWAY- SPECIFIC INTAKES: lead intakes other metals' intakes

Dermal Exposure to Surface Water (future): I F I

Residential Adult (Noncarcinogens): C (mg/L) * 1.76E-08 day-' C (mg/L) * 4.40E-06 day - '

Residential Adult (Carcinogens): C (mg/L) * 7.53E-09 day -  C (mg/L) * 1.88E-06 day- '

Residential Child (Noncarcinogens): C (mg/L) * 5.97E-08 day t  C (mg/L) * 1.49E-05 day 1

(a) Chemical- specific intakes are calculated in the risk calculation tables located at the end of this appendix

(b) USEPA, 1989b (adult male's lower arms & legs,hands and feet; child's arms,legs,hands, and feet)

(c) USEPA, 1992
(d) USEPA, 1991
(e) Of the metals detected in site surface water, only cadmium, chromium, and lead have chemical specific

PC values. Chromium and cadmium compounds have the same PC value as the default PC value for metals

(0.001 cm/hr), while lead's PC value is 0.000004 cm/hr. Therefore, lead intakes are calculated separately.

(source - PC values: USEPA, 1992)
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TABLE P-5
FUTURE RESIDENTIAL EXPOSURE:

DERMAL EXPOSURE TO SEDIMENTS
DERMAL INTAKES

Pesticide Storage Facility
Fort Riley, Kansas

DERMAL INTAKE (a) C * SA * AF * ABS *.ET *EF *ED *CF
BW * AT

Where: C = Concentration of constituent in sediment, mg/kg

SA = Surface Area of exposed skin, cm2/event

AF = Sediment to skin Adherence Factor, mg/cm2

ABS = Absorption Factor, unitless

ET = Exposure Time, hours/day * 1 day/24 hrs

EF = Exposure Frequency, events/year

ED = Exposure Duration, years

CF = Conversion Factor, kg/1 06 mg

BW = Body Weight, kg
AT = Averaging Time, days

Exposure Dermal Exposure to Sediment

Variable Adult Child

SA 
6,170 b 4,490 b

AF 
1' 1I

ABS 
100%d 100%d

ET 0.11 C 0.11 C

EF 7 V.

ED 30 6e

CF 
10-6 10-6

BW 70 e 15e

AT (Noncarcinogen) 10,950 2,190'

AT (Carcinogen) 25,550' NA

PATHWAY- SPECIFIC INTAKES:
Dermal Exposure to Sediment (future):

Residential Adult (Noncarcinogens): C (mg/kg) * 1.86E-07 day

Residential Adult (Carcinogens): C (mg/kg) * 7.97E-08 day - '

Residential Child (Noncarcinogens): C (mg/kg) * 6.31E-07 day - '

(a) Chemical- specific intakes are calculated in the risk calculation tables located at the end of this appendix

(b) USEPA, 1989b (adult male's lower arms & legs,hands and feet; child's arms,legs,hands,arid feet)

(c) USEPA, 1992
(d) USEPA, 1992e
(e) USEPA, 1991
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TABLE P-6

FUTURE RESIDENTIAL EXPOSURE:

INCIDENTAL INGESTION OF SEDIMENTS
INGESTION INTAKES

Pesticide Storage Facility
Fort Riley. Kansas

INGESTION INTAKE (a) C * FI * IR * EF * ED * CF
BW * AT

Where: C = Concentration of constituent in sediment, mg/kg

FI = Fraction Ingested from source, unitless

IR = Ingestion Rate, mg/day

EF = Exposure Frequency. days/year

ED = Exposure Duration. years

CF = Conversion Factor. kg/10 mg

BW = Body Weight, kg

AT = Averaging lime, days

Exposure Incidental Ingestion of Sediment

Variable Adult Child

FI 100% 100%

IR 100C 200'

EF 
7b 7b

ED 24' 6 c

CF 10- 6  10- 1

BW 70 c 15'

AT (Noncarcinogen) 10,950 ' 2,190 '

AT (Carcinogen) 25,550 ' NA

PATHWAY-SPECIFIC INTAKES:
Incidental Ingestion of Sediment (future):

Residential Adult (Noncarcinogens) d: C (mg/kg) * 7.31E-08 day

Residential Adult (Carcinogens) a: C (mg/kg) * 3.13E-08 day - '

Residential Child (Noncarcinogens):= C (mg/kg) * 2.56E-07 day - '

(a) Chemical-specific intakes are calculated in the risk calculation tables located at the end of this appendix

(b) USEPA, 1992
(c) USEPA. 1991 (Adult ED value of 24 years is for 'adult' component of total ED. or 30 years

[6 + 24 = 30]).

(d) The equation for estimating an adult's incidental ingestion of soil is divided in two parts:

(1) a six-year exposure duration for young children which accounts for the period of highest

soil ingestion (200 mg/day) and lowest body weight (15 kg); and (2) a 24-year exposure for

older children and adults which accounts for a lower ingestion rate (100 mg/day) and a higher

body weight (70 kg). The equation used follows:

(FI * IR AI.T * EFArUT * EDnr * CF) + (FI * R, * EF ,,n * EDr,,n CF)

Intake = C * BWAuLT 
BWCMw

ATDuLT
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TABLE P-7

SUMMARY OF NONCARCINOGENIC RISKS FOR RESIDENTIAL SCENARIO
PESTICIDE STORAGE FACILITY

Fort Riley, Kansas

Surface Soil Subsurface Soil Ground Water Surface Water Sediment Totals for

Receptors Exposures Exposures Exposures osures Exposures Each Receptor

In estion Inhalation DermeJ In estion Inhalation n Inhsiation Deroa Dermal Ingestion Dermal

Future Population:

residential adult 0.43 <0.01 0.4 NA NA NA 2.2 NA* <0.01 <0.01 <0.01 <0.01 3.1

re.dental child V .51 <0.01 3.0 NA NA NA 0 NA* 0.01 <0.01 <0.01 0.01 15

NA - Not applicable; pathway not evaluated.

NA* - Pathway was considered, but there were no constituents of concern that could contribute a potential risk via this pathway.

(a) - Ground water risks are calculated In the baseline risk assessment, and are included here to complete the residential scenario

() - Total risks Include the ground water pathways developed in the baseline risk assessment

Boxed values Indicate an exceedance of acceptable noncarcinogenic risk (HI > 1.0)

1831,51 
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TABLE P-7

SUMMARY OF NONCARCINOGENIC RISKS FOR RESIDENTIAL SCENARIO

PESTICIDE STORAGE FACILITY
Fort Riley. Kansas

Exposure assumptions used In calculatn~ik
adult resident (soil ingestion) (soil Inhalation) (dermal-soil) (groundwater (groundwater (surface water (ingestion of (sediments -

(b) inaestion) dermal) c derma) sediments)b dermalJ)

Fraction from source (%) 100 -- 10 d/ 100 -

Ingestion Rate (mg/day or L/day) 1008d200 d _/ 
_1 0 -- 

Inhalation Rate (m
3/day) -- 20 d-....

Suroe Area (caf2) _ _ -- 6,1600 -- 19,4000 6.170 -- 6,1700

Soil to Skin Adherence Factor (mg/cm )  
50 -- 41 g ....... 1 

Exposure Frequency (days/year) 30 350 dg 7 7

ExposureTi (hours/day) ---- 0.33 -- 0.2 2.6 f 2.6 f  0.11 d

Exposure Duration (years) 24 d/36 30 d 3 d 24 d

Body Weight (kg) 70 d 70 d 70d 70 d 70 d 70 d 70 d 70 d

Averaging Time (days) 10,950 d 10,950 d 10,950 d 10 o50 d I 0.5050 10.50 10.50 d

child resident _- 100d .... 100

Fraction from source (%) 100 - - 200 d

Ingestion Rate (mg/day or L/day) 2008 -- 2

Inhalation Rate (m3/day) -- 20 d. -- I

Surface Area (cm2) .... 5,025 -- 8,680 4.4900 4,490

Soil to Skin Adherence Factor (mg/cm
2) .... 1 ! -.. 1

Exposure Frequency (daysyear) 3508 350 d 130g *350 3508 71 71 71

Exposure Time (day) -- -- 0.21 9 -- 0.21 2.81 2.61 0.111
Exposure Time (hours/day) ad a d ad( ad a d 6 d a d

Exposure Duration (years) 6 6 6 6 888

Body Weight (kg) 15d 158 158 15d 15d 15a 1a g5d

Averaging Time (days) 2,1908 2,190 2,1902 2.190 21908 21908 2190 2190

(b) - Soil and sediment Ingestion exposures are calculated in two parts: one which estimates adult exposure. and one which estmates childhood exposure

When two numbers are listed In a given cell, the first number represents the adult component of the calculation, while the second represents the childhood exposure.

(c) - Ground water risks are calculated In the baseline risk assessment end are Included here to complete the residential scenario

(d) - USEPA, 1991
(e)- USEPA. 1989b
() - USEPA, 1992
(g) - Hawley. 1985 as cited In USEPA, 1992

' B31 .11 
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TABLE P-8

SUMMARY OF CARCINOGENIC RISKS FOR RESIDENTIAL SCENARIO

PESTICIDE STORAGE FACIUTY
Fort Riley. Kansas

Surface Soil Subsurface Soil Ground Water Surface Water Sediment Total for

Receptors Exposures Exposures Exposures' Fxiosurs Exposures Each Recept

Ingestion Inhalation Dermal Ingestion Inhalation Dermal Ingestion Inhalation Dermal Dermal Ingestion Derma

Future Population:

reasldentialadult 5.7x10 -  3.1x10- 7  53x10 NA NA NA NA* 9.3x10 - 7  1.4x10-
8  1.7x10 - 7  4.4x10-7 ex1

NA - Not applicable; pathway not evaluated.

NA* - Pathway was considered, but there were no constituents of concer that could contribute a potential risk via ths pathway.

(a) - Ground water risks are calculated in the baseline risk assessment, and are Included here to complete the residential scenario

(b) - Total risks include the ground water pathways developed in the baseline risk assessment

Double boxed values Indicate an exceedance of acceptable carcinogenic risk (cancer risk > I x 0-); single boxed values indicate carcinogenic risk within the acceptable risk range (1 x 10-6 to I x 0-).

Page 1 of 2
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TABLE P-5

SUMMARY OF CARCINOGENIC RISKS FOR RESIDENTIAL SCENARIO

PESTICIDE STORAGE FACILITY
Fort Riley. Kansas

Exposure asuiptiofls used In calculating risk:
adult resident (soil ingestion) (soil inhalation) (dermal-soil) (groundwater (groundwater (surface water (ingestlon of (sediments -

r () Ingestion)o dermal) o dermal) sediments)b dermal)

Fraction from source (%) 100 - - -0- 20 d- - 100 d_

Ingestion Rate (mg/day or L/day) 100 d/200 d - _ 2-- 
100200 --

Inhalation Rate (m
3/day) -- 20 - - - ---

_- 6,180 - - 19,400 
•  6,170 • -- 17

Surface Area (cm2) -- -- 
14 __ 5

Soil to Skin Adherence Factor (mg/cm2) -- 1-

Exposure Frequency (days/year) 3 3508 4 3 g 3
5

0 d 0 d 71 7 t

-uem-u y ---- 0.21 2.6 2.01 0.11
Exposure Time (hours/day) d/ a d0d30 d 0 d 3 d 24 d/ a d 30 d

Exposure Duration (yeam) 248d/308 308 d 30 308 d30 d 2 d6 708d

Body Weight (kg) 708 70 70 70 708 708 7070d

Averaging Time (days) 25,550 d 25,550 d 2 5 ,550 d 25,550 d 25.550 d 25,550 d 25.550 d 25.550 d

(b) - Soil and sediment ingestion exposures are calculated in two parts: one which estimates adult exposure, and one which estimates childhood exposure

When two numbers are listed In a given cell, the first number represents the adult component of the calculation, while the second represents the childhood exposure.

(c) - Ground water risks are calculated in the baseline risk assessment, and are included here to complete the residental scenario

(d) - USEPA, 1991
(e)- USEPA, 1989b

- USEPA, 1992
(g) - Hawley, 1985 as cited In USEPA, 1992

1531 P ' 
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EXHIBIT P-I

RISK CALCULATION TABLES FOR RESIDENTIAL RISK EVALUATION

includes

Risks Due to Surface Soil

Future Residential Adult: Incidental Ingestion of Surface Soils

Future Residential Adult: Inhalation of Fugitive Dusts from Surface Soils

Future Residential Adult: Dermal Contact with Surface Soils

Future Residential Child: Incidental Ingestion of Surface Soils

Future Residential Child: Inhalation of Fugitive Dusts from Surface Soils

Future Residential Child: Dermal Contact with Surface Soils

Risks Due to Surface Water

Future Residential Adult: Dermal Contact with Surface Water

(, Future Residential Child: Dermal Contact with Surface Water

Risks Due to Sediments

Future Residential Adult: Incidental Ingestion of Sediments

Future Residential Adult: Dermal Contact with Sediments

Future Residential Child: licidental Ingestion of Sediments

Future Residential Child: Dermal Contact with Sediments



FUTURE RESIDENTIAL ADULT: Incidental Ingestion of Surfce Solis

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value

Concentration I (mng/kg-day) I RVD CSF I Hazard Index Cancer Risk

(magka) Nocrioe cinoaen Noncarcinaen Carcinoaen (ma/ka -dgy) (_Ma/a- day)' (unitless) (uKites

alpha-Chiordane 1.60E+00 3.65E-06 1.57E-06 5.84E-06 2.51 E-06 6.OE-05 1.3E+00 9.7E-02 3.3E-06

gamma-Chiordane 1 .60E+00 3.65E-06 1.57E-06 5.84E-06 2.51E-06 6.OE-05 1.3E+00 9.7E-02 3.3E-06

4.4 -DDE 1.80E+00 3.65E-06 1.57E-06 6.57E-06_ 2.83E-06 -- 3.4E-01 -- 9.6E-07

4,4'-DDT 1.OOE+00 3.65E-06 1.57E-06 3.65E-06 1.57E-06 5.OE-04 3.4E-01 7.3E-03 5.3E-07

Dieldrin 9.40E-02 3.65E-06 1.57E-06 3.43E-07 1.48E-07 5.OE-05 1.6E+01 6.9E-03 2.4E-06

Heptachior 3.OOE-O1 3.65E-06 1.57E-06 1.1OE-06 4.71 E- 07 5.OE-04 4.5E+00 2.2E-03 2.1 E-06

Maisthion 4.19E-01 3.65E-06 1.57E-06 1.53E-06 6.58E-07 2.OE-02 -- 7.6E-05 --

Metlhoxychior 2.40E+00 3.65E-06 1.57E-06 8.76E-06 3.77E-06 5.OE-03 -- 1.8E-03 -

Benzolajartthracene 1.60E-01 3.65E-06 11.57E-06 5.84E-07 2.51E-07 -- 1.1E+0O - 2.7E-07

Chrysene 4.50E-01 3.65E-06 i1 .57E-06 1.64E-06 7.07E-07 -- 2.912-02 -- 2.OE-08

Pheflanthrene 7.80E-01 3.65E-06 1.57E-06 2.85E-06 1.22E-06 -- -

Arsenic 1.60E+01 3.65E-06 1.57E-06 5.84E-05 2.51 E-05 3.OE-04 1.8E+00 1.9E-01 4.4E-05

Barium 1.30E+02 3.65E-06 1.57E-06 4.75E-04 2.04E-04 7.OE-02 -- 6.8E-03 -

Chromium 1.50E+01 3.65E-06 1.57E-06 5.48E-05 2.36E-05 5.OE-03 -IE-02 -

Lead 5.40E+02 3.65E-06 1.57E-06 1.97E-03 8.48E-04- -

ITOTAL 
0.43 -5.7 E- 051

FUTURE RESIDENTIAL ADULT: inhalation of Fugitive Dusts frorn Suirface "Sos

Parameter Exposure Point Intake (ay') Chronic Intake Toxicity Value

Concentration I 7 (mg/kg -day) I I RM CSF I Hazard Index Cancer Risk

mNoncarcilnoaen. Carcinooen Noncacingen acinocen mak-da, m d ntes unitless)

aipha-Chiordlane 1.60E+00 8.38E-10 3.59E- 10 1;.34E-09 5.74E-10 -- 1.3E+00 -- 7.5E- 10

gamma- Chlordane 1 .60E+00 8.38E- 10 3.59E- 10 I * 34E-09 5.74E -10 -- 1.3E+00 -- 7.5E-10

4.4'-DDE 1.80E+00 8.38E- 10 3.59E-10 1 51 E-09 6.46E-10 --

4.4'-DDT 1.OOE+00 8,38E-10 3.59E-10 8:38E- 10 3.59E-10 -- 3.4E-01 -- 1.2E-10

Di~irin 9.40E-02 8.38E-10 3.59E-10 7:88E - I 3.37E-11 -- 1.6E+01 -- 5.E-10

HeptachlIr 3.00E-01 8.38E-10 3.59E- 10 2:51E-10 1.08E-10 -- 4.6E+00 -- 5.OE-10

Malathion 4.19E-01 8.3812-10 3.59E-10 3151E-10 1.5012-10- -

Methoxychior 2.40E+00 8.38E-10 3.59E- 10 2.O1E-09 8.62E-10 --

Benzo[alanthracene 1.60E-01 -8.38E-10 3.59E-10 1.34E-10 5.74E-1 I- I

Chrysene 4.50E-01 8.38E-10 3.59E-10 3;77E-10 1.62E-10 --

Phenanthrene 7.80E-01 8.38E-10 3.59E- 10 6.54E-10 2.80E- 10---

Arsenic 1.60E+01 8.38E-10 3.59E-10 1.34E-08 5.74E-09 -- 1.5E+01 - 8.7E-08

Barium 1.30E+02 8.38E-10 3.59E-10 1.09E-07 4.67E-08 1.4E-04 -- 7.8E-04 -

Chromium i.50E+01 8.38E -10 3.59E- 10 1.26E-08 5.39E-09 -- 4.lE+01 -- 2.2E-07

Load 5.40E+02 8.38E-10 3.59E- 10 4.53E-07 1.94E-07 --

Page 1 of 2 
TOTAL: < 0.01 3.1 E-07

1531.51 *-CSF is based' TEF. using BjajP toxicity b:\RA-SS



FUTURE RESIDENTIAL ADULT: Dermal Contact with Surface Soils

Parameter Exposure Point Intake (day-) Chronic Intake Toxicity Value

Concentration I I I (mg/kg-day) F RD CSF I Hazard Index Cancer Risk
_ _ -L s SunitIes

alpha-Chlordane 1.60E+00 3.42E-06 1.47E-06 5.47E-06 2.35E-06 6.0E-05 1.3E+00 9.1E-02 3.1E-06

gamma-Chlordane 1.60E+00 3.42E-06 1.47E-06 5.47E-06 2.35E-06 6.0E-05 1.3E+00 9.1E-02 3.1E-06

44'-CDDE 1.80E+00 3.42E-06 1.47E-06 6.16E-06 2.65E-06 -- 3.4E-01 -- 9.0E-07

4.4-DDT 1.00E+00 3.42E-06 1.47E-06 3.42E-06 1.47E-06 5.0E-04 3.4E-01 6.8E-03 5.0E-07

Dieldin 9.40E-02 3.42E-06 1.47E-06 3.21 E-07 1.38E-07 5.0E-05 1.6E+01 6.4E-03 2.2E-06

Heptachlor 3.0OE-01 3.42E-06 1.47E-06 1.03E-06 4.41 E-07 5.0E-04 4.5E+00 2.1E-03 2.OE-06

Malathion 4.19E-01 3.42E-06 1.47E-06 1.43E-06 6.16E-07 2.01E-02 -- 7.2E-05 --
Methoxychlor 2.40E+00 3.42E-06 1.47E-06 8.21 E-06 3.53E-06 5.0E-03 -- 1.6E-03 --

Benzolalanttvacene 1.60E-01 3.42E-06 1.47E-06 5,47E-07 2.35E-07-- 1.1E+00 -- 2.52-07

Chrysene 4.50E-01 3.42E-06 1.47E-06 1.54E-06 6.62E-07 2.9E-02 _ 1.9E-08

Phenrintherve 7.80E-01 3.42E-06 1.47E-06 2.67E-06 1.15E-06 ....

Arenk: 1.60E+01 3.42E-06 1.47E-06 5.47E-05 2.35E-05 3.0E-04 1.8E+00 1.8E-01 4.1E-05

Barium 1130E+02 3.42E-06 1.47E-06 4.45E-04 1.91E-04 7.0E-02 _- 6.4E-03 --

Chromium 1.50E+01 3.42E-06 1.47E-06 5.13E-05 2.21E-05 5.OE-03 -- 1.0E-02 --

Lead 5.40E+02 3.42E-06 1.47E-06 1.85E-03 7.94E-04 -- --

Page 2 of 2 
TOTAL: 0.40

1531.51 
- CSF is based on TEF. using BiaIP toxicity 

b:\RA-SS



FUTURE RESIDENTIAL CHILD: Incidental Innestlen of Suxface Sol.s

Paramete Exposur e Point Intake (day') Chronic Intake Toxicity Value

Concentration I (mg/kg -day) jRfD*s CSF Hazard Index Cancer Risk

(maka ~ Nonarcnoefl Carlnoen Noncarcinggen- Carcinogen (MgAgk-dav (ma/1.ag-da (unitless) -- un*tes

aipha-Chlordafle 1.60E+00 1.28E-05 -- 2.05E-05 -- 6.OE-05 (H) 1.3E+00 3.4E-O1 -

gamma-Chiordane 1.60E+00 1.28E-05 -- 2.05E-05 -- 6.OE-05 (H) 1.3E+00 3.4E-O1

4,4'-DDE 1.80E+00 1.28E-05 -- 2.30E-05 -
3.4E-01 --

4,4'-DDT 1.00E+00 1.28E-05 -- 1.28E-05 -- 5.OE-04 (H) 3AE-O1 2.6E-02 -

Dieldrin 9.40E-02 1.28E-05 -- 1.20E-06 -- 5.OE-05 (H) 1.6E+01 2.4E-02 -

Heptachlor 3.OOE-O1 1.28E-05 -- 3.84E-06 -- 5.OE-04 (H) 4.5E+00 7.7E-03 -

Malathlon 4.19E-01 1.28E-05 -- 5.36E-06 -- 2.OE-02 (H) -- 2.7E-04 -

Methoxychior 2.40E+00 1.28E-05 -- 3.07E-05 -- 5.OE-03 (H) -- 6.E-03 -

Benzo~alanthracene 1.60E-01 1.28E-05 -- 2.05E-06 - -1.1E+00 
--

Chrysene 4.50E-01 1.28E-05 -- 5.76E-06 -
2.9E-02' --

Phenanthrene 7.80E-01 1.28E-05 -- 9.98E-06--

Arsenic f.60E+01 1.28E-05 -- 2.05E-04 -- 3.OE-04 (H) 1.8E+00 6.8E-01 -

Barium i..30E+O2 1.28E-05 -- 1.66E-03 -- 7.OE-02 (H) -- 2.E-02 -

Chromium 1.50E+01 1.28E-05 -- 1.92E-04 -- 2.OE-02 (H) -- 9.6E-03 -

Lead 5.40E+02 1.28E-05 -- 6.91 E-03 --

TOTAL .5-

FUTURE RESIDENTIAL CHILD: Inhalation of Fugitive Dusts from Surface Soils

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value

Concentration r F -- (mg/kg -day) F RfD-s CSF I Hazard index Cancer Risk

(m Noncarcin gen. Ccinggen Noncarcinggen Carcinggen M -day (m -dn unitless) unitless=

aipha -Chlordanle 1 .60E+00 3.91 E-09 -- 6.26E-09 -
1.3E+0- -

gamma-Chlordar'e 1.60E+00 3.91 E-09 -7 6.26E-09 ---
1.3E+0-

4.4-DDE 1.80E4-00 3.91 E-09 - - 7.04E-09 --

4,4'-DDT 1.OOE+00 3.91 E-09 -- .3.91E-09 
-

3.4E-01---

DieIlrn 9.40E-02 3.91E-09 -- .3.68E- 10 -- 
1.6E+01---

Heptachlor 3.OOE-01 3.91E-09 -- 1.17E-09 -- 
4.6E+00---

Malathion 4.19E-01 3.91 E-09 -- 1.64E-09- -

Methoxychior 2.40E+00 3.91 E-09 -- 9.38E-09- -

Benizo[alanthracefle 1.60E-01 3.91 E-09 - 6.26E-10 --

Chrysene 4.50E-01 3.91 E-09 -- 1.76E-09 --

Phenanthrene 7.80E-01 3.91 E-09 -- 3.05E-09- -

Arsenic 1.60E4-01 3.91E-09 -- 6.26E-08 -- 
1.5E+01- -

Barium 1.30E+02 3.91 E-09 -- 5.08E-07 -- 1.4E-04 (H) -- 3.6E-03 -

Chromium 1.50E+01 3.91E-09 - 5.87E-08 - -4.IE+01- 
-

Lead 5.40E+02 3.91E-09 -- 2.11E-06 -

TOTAL: < 0.01--

1531.51 
\1 of 2 
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FUTURE RESIDENTIAL CHILD: Dermal Contact with Surface Soils

Parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value

Concentration I I (mg/kg-day) RfD*'Sc CSF Hazard Index Cancer Risk

(ma/ka) Noncrclnoen Crci-oaen Noncarcinoaen Carcnoaen (ma/ka- da (ma/ka- day) -  (unitessl (unless

alpha-Chlordane 1.60E+00 2.51E-05 -- 4.02E-05 -- 6.OE-05 (H) 1.3E+00 6.7E-01 --

gamma-Chlordane 1.60E+00 2.51E-05 -- 4.02E-05 -- 6.OE-05 (H) 1.3E+00 6.7E-01 --

4,4'-DDE 1.80E+00 2.51 E-05 -- 4.52E-05 -E-O1

4,4'-DDT 1.00E+00 2.51E-05 -- 2.51E-05 -- 5.OE-04 (H) 3.4E-01 5.OE-02 --

Dieldrin 9.40E-02 2.51E-05 -- 2.36E-06 -- 5.OE-05 (H) 1.6E+01 4.7E-02 --

Heptachlor 3.OOE-01 2.51 E-05 _ 7.53E-06 _- 5.OE-04 (H) 4.5E+00 1.5E-02 --

Malathlon 4.19E-01 2.51E-05 -- 1.05E-05 -- 2.OE-02 (H) -- 5.3E-04 --

Methoxychlor 2.40E+00 2.51E-05 _ 6.02E-05 _ 5.0E-03 (H) -- 1.2E-02 --

Benzo(a)anthracene 1.60E-01 2.51E-05 -- 4.02E-06 -E- -*- 2.9E- 02 ..

Chrysern 4.50E-01 2.51 E-05 -- 1.13E-05 -2.9E-02 *

Phenfnthwn 7.80E-O1 2.51E-05 -- 1.96E-05 .....

Arsen 1.60E+01 2.51E-05 -- 4.02E-04 -- 3.OE-04 (H) 1.8E+00 1.3E+00 --

Barium 1.30E+02 2.51E-05 -- 3.26E-03 -- 7.OE-02 (H) -- 4.7E-02 --

Chromium 1.50E+01 2.51E-05 -- 3.77E-04 -- 2.OE-02 (H) -- 1.9E-02_--

Lead 5.40E+02 2.51E-05 - 1.36E-02 - -

* - CSF Is based on TEF, using B[ajP toxicity 
TOTAL

- Subchronic RfDs re obtained from HEAST

1531.51 
Page 2 of 2 
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FUTURE RESIDENTIAL ADULT: Incidental Ingetlon of Sediments

parameter Exposure Point Intake (day-') Chronic Intake Toxicity Value

Concentration I I I (mg/kg-day) ' J RfD CSF Hazard Index Cancer Risk

(ma/kca Nonarcinooen Carcinoaen Noncarclnoaen Carclnoen (ma/ka-dav) (ma/ka-dav- lunitess) (unltess)

alpha-Chlordane 3.20E-02 7.31 E-08 3.13E-08 2.34E-09 1.OE-09 6.0E-05 1.3E+00 3.9E-05 1.3E-09

gamma-Chlordane 5.40E-02 7.31 E-08 3.13E-08 3.95E-09 1.7E-09 6.0E-05 1.3E+00 6.6E-05 2.22-O9

4,4'-DDD 5.90E-02 7.31E-08 3.13E-08 4.31E-09 1.8E-09 __ 2.4E-01 _- 4.4E-10

4,4'-DDE 5.50E-02 7.31 E-08 3.13E-08 4.02E-09 1.7E-09 __ 3.4E-01 -- 5.9E-10

4,4'-DDT 9.60E-02 7.31E-08 3.13E-08 7.02E-09 3.0E-09 5.0E-04 3.42-01 1.4E-05 1.0E-09

Dieldrin 1.30E-02 7.31 E-08 3.13E-08 9.50E-10 4.1E-10 5.0E-05 1.6E+01 1.9E-05 6.5E-09

Benzo[a]anthracene 1.50E-01 7.31E-08 3.13E-08 1.10E-08 4.7E-09 -- 1.1E+00 *- 5.0E-09

Chrysene 1.80E-01 7.31 E-06 3.13E-08 1.32E-08 5.6E-09 -- 2.9E-02 * 1.6E-10

Phenanthrene 2.10E-01 7.31E-08 3.13E-08 1.54E-08 6.6E-09 .....

Arsenic 2.80E+00 7.31E-08 3.13E-08 2.05E-07 8.8E-08 3.0E-04 1.8E+00 6.8E-04 1.5E-07

Barium 1.20E+02 7.31 E-08 3.13E-08 8.77E-06 3.8E-06 7.0E-02 - 1.3E-04 --

Cadmium 1.80E+00 7.31E-08 3.13E-08 1.32E-07 5.8E-08 1.02-03 () - 1.3E-04

Chromium 1.70E+01 7.31E-08 3.13E-08 1.24E-06 5.3E-07 5,0E-03 -- 2.5E-04

Lead 1.50E+02 7.31 E-08 3.13E-08 1.10E-05 4.7E-06 ... -

Mercury 2.40E-01 7.31E-08 3.13E-08 1.75E-08 7.5E-09 3.0E-04 _- 5.82-05

TOTAL: < 0.01 1.7E-07

FJTU RE RESIDENTIAL ADU -T: Dermal Contact with Sediments

parameter E.posure Point Intake (day-') Chronic Intake Toxicity Value

ConcentationI I (mg/kg-day) I RID CSF Hazard Index Cancer Risk

(C aion NncrcInoen Carcinoen Noncar inooen Carcinoaen (m/kg-da (m da- uniless (unitless)

alpha-Chlordane 3.202-02 1.86E-07 8.00E-08 5.952-09 2.56E-09 6.0E-05 1.3E+00 9.9E-05 3.3E-09

gamma-Chlordane 5.40E-02 1.86E-07 8.00E-08 1.00E-08 4.32E-09 6.02-05 1.3E+00 1.7E-04 5.6E-09

4,4'- DDD 5.90E-02 1.86E-07 8.00E-08 1.102-08 4.72E-09 -- 2.4E-01 -- 1.1 E-09

4,4'-DDE 5.502-02 1.86E-07 8.00E-08 1.02E-08 4.40E-09 -- 3.4E-01 -- 1.5E-09

4,4'-DDT 9.60E-02 -1.86E-07 8.00E-08 1.79E-08 7.68E-09 5.0E-04 3.4E-01 3.6E-05 2.6E-09

Dieldrin 1.30E-02 1.86E-07 8.00E-08 2.42E-09 1.04E-09 5.0E-05 1.62+01 4.8E-05 1.7E-08

Beno[alanthracene 1.50E-01 1,86E-07 8.00E-08 2.79E-08 1.20E-08 -- 1.1E+00 * -- 1.3E-08

Chrysene 1.802-01 1.66E-07 8.002-08 3.35E-08 1.44E-08 -- 2.9E-02 *-- 4.2E-10

Phenanthrene 2.102-01 1.86E-07 8.00E-08 3.91 E-08 1.68E-08 .....

Arsenic 2.80E+00 1.86E-07 8.00E-08 5.21E-07 2.24E-07 3.0E-04 1.8E+00 1.7E-03 3.92-07

Barium 1.20E+02 1.86E-07 8.00E-08 2.23E-05 9.60E-06 7.0E-02 -- 3.2E-04 --

Cadmium 1.80E+00 1.86E-07 8.00E-08 3.35E-07 1.44E-07 1.0E-03 (f) -- 3.3E-04 --

Chromium 1.70E+01 1.86E-07 8.00E-08 3.16E-06 1.362-06 5.0E-03 _ 6.3E-04 --

Lead 1.50E+02 1.88E-07 8.00E-08 2.79E-05 1.20E-05 ....

Mercury 2.40E-01 1.86E-07 8.00E-08 4.46E-08 1.92E-08 3.0E-04 -- 1.5E-04 --

• -CSF Is based on TEF, using B[a]P toxicity 
TOTAL <0.01 4.4E-07

f - RfD value Is for cadmium in food

1531.51 
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FUTU RE RESIDENTIAL CHILD: Incidental In-..tlon of Sedments

Parameter Exposure Point Intake (day') Chronic Intake Toxkfty Value

Concentration FI (mg/kg-day) F RfD-'. CSF f Hazard Index Cancer Risk

(mg/k) Nonarcin oen Carcinapen Noncarcinogen Carcino:en (ma/kcz- dy) (ma/ka-da' (unitless) (unitless)

alpha-Chlordane 3.20E-02 2.56E-07 -- 8.19E-09 -- 6.0E-05 (H) 1.3E+00 1.4E-04 --

gamma-Chlordane 5.40E-02 2.56E-07 -- 1.38E-08 -- 8.0E-05 (H) 1.3E+00 2.3E-04 --

4,4'-DDD 5.90E-02 2.56E-07 -- 1.51 E-08 .... 2.4E-01 ....

4.4'-DDE 5.50E-02 2.58E-07 -- 1.41 E-08 .... 3.4E-01 ....

4,4'-DDT 9.60E-02 2.56E-07 -- 2.46E-08 -- 5.0E-04 (H) 3.4E-01 4.9E-05 --

Dieldrin 1.30E-02 2.562-07 -- 3.33E-09 -- 5.0E-05 (H) 1.6E+01 6.7E-05 --

Benzo(a]anthracene 1.50E-01 2.58E-07 -- 3.84E-08 -- -- .E+00 ....

Chrysene 1.802-01 2.56E-07 -- 4.61 E-08 .E- -02 __ _

Phenanthrene 2.10E-01 2.56E-07 -- 5.38E-08 - -

Arsenic 2.80E+00 2.58E-07 -- 7.17E-07 -- 3.0E-04 (H) 1.8E+00 2.4E-03 --

Barium 1.20E+02 2.58E-07 -- 3.07E-05 -_ 7.0E-02 (H) -- 4.4E-04 --

Cadmium 1.80E+00 2.56E-07 - - 4.61E-07 - - 1.02-03 (H)(f) - 4.6E-04 --

Chromium 1.70E+01 2.56E-07 -- 4.35E-06 -- 2.02-02 (H) -- 2.2E-04 --

Lead 1.50E+02 2.56E-07 -- 3.84E-05 .--

Mercury 2.402-01 2.58E-07 -- 6.14E-08 -- 3.0E-04 (H) -- 2.0E-04 --

TOTAL < 0.01 --

FUTURE RESIDENTIAL CHILD: Dermal Contact with Sediments

Paraneter Exposure Point Intake (day') Chronic Intake Toxicity Value

Concentration I I (mg/kg-day) I ", CSF I Hazard index Cancer Risk

(ma/ka) Noncarcinogen Carcinoaen Noncarcinoaen Carcinogen (m/ko- day) (mg/ka-daf -' (unitless) (unitess)

alpha-Chlordare 3.202-02 6.32E-07 _- 2.02E-08 __ 8.0E-05 (H) 1.3E+00 3.4E-04 --

gamma-Chlordanes 5.40E-02 6.32E-07 -i- .41E-08 -- 6.0E-05 (H) 1.3E+00 5.7E-04 --

4,4'-DDD 5.90E-02 6.32E-07 -- 3.73E-08 .... 2.4E-01 ....

4,4'-DDE 5.50E-02 6.32E-07 -- 3.48E-08 - 3 -01

4,4'-DDT 9.60E-02 6.32E-07 -- 6.07E-08 -- 5.0E-04 (H) 3.4E-01 1.2E-04 --

Dleldrin 1.30E-02 6.32E-07 -- 8.22E-09 -- 5.0E-05 (H) 1.8E+01 1.6E-04 --

Benzm[a]anthracene 1.50E-01 6.32E-07 -- 9.48E-08 .... 1.1E+00 *....

Chrysene 1.80E-01 6.32E-07 -- 1.14E-07 - 2

Phenanthrene 2.10E-01 6.32E-07 -- 1.33E-07 .--

Arsenic 2.80E+00 6.32E-07 -- 1.77E-06 -- 3.02-04 (H) 1.8E+00 5.9E-03 --

Barium 1.20E+02 6.32E-07 -- 7.58E-05 -- 7.0E-02 (H) -- 1.1E-03 --

Cadmium 1.80E+00 6.32E-07 -- 1.14E-06 -- 1.0E-03 (H)() -- 1.1 E-03 --

Chromium 1.70E+01 6.32E-07 -- 1.07E-05 -- 2.0E-02 (H) -- 5.42-04 --

Lead 1.50E+02 6.32E-07 -- 9.48E-05 .....

Mercury 2.40E-01 6.32E-07 -- 1.52E-07 -- 3.0E-04 (H) -- 5.1E-04 --

* - CSF Is based on TEF. using Ba]P toxicity. TOTAL 0.01

- Subchronic RfDc are obtained from HEAST

I - RfD value Is for cadmium in food

1531.51 
b:\RC - SED



FUTURE RES108NTIAL CHILD: Ingestion of Ground Water sueon ItkTO VleRk

aam erExposure Point Intake (day' SubcT &fl Intak ToxcFt Vsa Id x an e

Concentration~(gk-a)RD 

S Hzr ne acrRs

1.0-0 .28E-01 --
3.46-02 --

3.02-04 (H) 1.81+006.E 0

nA rs i c 1 .6 0 - 0 2 .2 8 - 0 1 . 6 E -0 2 
7 01- 0 ( H )0

1.8E 0 
5.02-03 () 4.32+00 7.7-02 -

a ium 1.30 2-01 1.28 -01 . 84-0 4 - - 7.E-02( ) -.
4 0- -

Beylu .OE0 
->E0 

2.02-02 (H) 2.3+0

Ctokm(I .0-2 1.28E-01 -- 1.16E-02 5--0 M .E0

Mangnes202-02 
1.8-1 

.6-3 
.E0

Ver nalium . 7E-0 2 1.282-01 --
3.4 E-0 1 -7 

7 - 2-

M an g a n k: se id . 0 E- 0 2 1 .28 2 -0 1 .1 2 -E0 0 -5 
0 - 3 ( )- . 2 0

.0 E-0 1 1.28 -01 -4.92 
+0 34 +01-- 

-

Ntate 3.90 +02 1.28-01

Bicarbonate. as CaCO S 4.90+02 1.282-01 
TOTAL'201-

FURE RESIDETA CHL:Dra iotct with Ground Water 
Txct au

P am trExposure Point Intake (day SubcTonlc intake R Toic~ Valazrued x Ca cr ls

parameter (mg/kg-day) ygeIn

Concenraio n~Hzr 

ne acrRs

2.70E-01 . .112-04 
3.OOE- 

3.02-04 (H) 1.8E+00 5.9E-03--

Aluminum 
3.0-2I,1E4 '.78E-06 7.1-2 H-- .E0

Arsenic2 I.i iE-04 -. . . 44E-05 -- 50 -03 (H) 4.3+00 6.7-05 -

Barium 1.30E01 
3.1 - 4 .33-05 -

.02-0 ( .7-0 5 -

Beryllium 3.002-03 1.1 1-04 -- .33E-06 -- 2.02-02 "H 2.--0

Ctwomium (VI) 1.20 -02 1.11-04 i.1--5.E 
0 .E-0 4 -

manganese@ 9.10-02 1.11-04 -- 
.01 -05 -

.02-03 () -
.20

Vanadium 2.702-02 i.11-04 -- 3.0o02 -70-3() 
- .E0

inorgan~icC~Heride 2.702+02 im1E-04 36E0

Nitate 3.30E+01 1.11-04 4366-02

Suit 3.90E+02 1.11-04 5.-443E-02--

Bioebonat*.,&S C8CO 4.90E+02 i.i iE-04 -
.4-2-

TOTAL: 0.01--

SubchonI4C RIfD values obtained frm HEAST (the RIfDE for ctromium is teonly value ftat differs torn the chronic RID value)

H- value obtained trorn M EAST
W - RID value is for manganese In water

17%R - V



FUTURE RESIDENTIAL ADUL: In estion of Ground Water

paam eter Exposure Point intake ,day-) Chronic Intake To XICi ... Value

Concentrat I - CSF Had Index Cancer Risk

Aluminum 2.70E-01 2.74E-02 1.17E-02 7.40E-03 3.16E-03 
AA

Arsenic 1.60E-02 2.74E-02 1.17E-02 4.38E-04 1.87E-04 3.0E-04 1.8E+00 1.5E+00 3.32-0

Barium 1.30E-01 2.74E-02 1.17E-02 3.56E-03 1.52E-03 7.0E-02 _ 5.1E-02 --

Beryllium 3.00E-03 2.74E-02 1.17E-02 8.22E-05 3.51E-05 5.0E-03 4.3E+00 1.6E-02 1.5E-04

Chromium 1.20E-02 2.74E-02 1.17E-02 3.29E-04 1.40E-04 5.0E-03 6.6E-02

Manganese 9.10E-02 2.74E-02 1.17E-02 2.49E-03 1.06E-03 5.0E-03 W) -- 5.OE-01 --

Vanadium 2.70E-02 2.74E-02 1.17E-02 7.40E-04 3.16E-04 7.0E-03 (H) -- 1.1E-01

inorgan Ch orid e 2.70E+02 2.74E-02 1.17E-02 7.40E+00 3.16E+00 --

Ni late 3.30E+01 2.74E-02 1.17E-02 9.04E-01 3.86E-01 --

Nuitte 3.90E+02 2.74E-02 1.17E-02 1.07E+01 4.56E+00 --

Bicarbonate. as COCO, 4.90E+02 2.74E-02 1.17E-02 1.34E+01 5.73E+00 - - TOTAL: 2

FUTURE RESIDENTIAL ADULT: Dermal Contact with Ground Water

Parameter Exposure Point Intake (day-' Chronic Intake ToxicVl

Concentration I I f (mg/k doY) I F RfD C SF 2 Hazard Index Cancer Risk
en .... ci-n a.f. ...... ' - __~ __ __~es

Aluminum 2.70E-01 5.32E-05 2.28E-05 1.44E-05 6.16E-06 
6 -

Arsenic 1.60E-02 5.32E-05 2.28E-05 8.51E-07 3.65E-07 3.0E-04 1.8E+00 2.8E-03 6.-07

Brium 1.30E-01 5.32E-05 2.28E-05 6.92E-06 2.96E-06 7.02-02

Beyllum 3.00E-03 5.32E-05 2.28E-05 1.60E-07 6.84E-08 5.0E-03 4.3E+00 3.2E-05 2.9E-07

Chromium 1.20E-02 5.32E-05 2.28E-05 6.38E-07 2.74E-07 5.0E-03 - - 1.3E-04 --

Manganese 9.10E-02 5.32E-05 2.28E-05 4.84E-06 2.07E-06 5.0E-03 W) -- 9.72-04 --

Vanadium 2.70E-02 5.32E-05 2.28E-05 1.442-06 6.16E-07 7.0E-03 -) _ 2.112-04

Inorganic Chloride 2.70E+02 5.32E-05 2.28E-05 1.44E-02 6.16E-03 --

Nitrate 3.30E+01 5.32E-05 2.28E-05 1.76E-03 7.52E-04 --

Sullte 3.90E+02 5.32E-05 2.28E-05 2.07E-02 8.89E-03 - - T <0 0 _- 0-

Bicarbonate asCaCO 4.90E+02 5.32E-05 2.28E-05 2.61E-02 1.12E-02_2_ --

W - RI0 valueisf~~f'manganese in water ..... .. . -

1531 XX 

b:\RA-GW
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