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EXECUTIVE SUMMARY

BACKGRQOUND

This report describes the comprehensive ground water monitoring
inspection conducted at Envirosafe Services of Idaho, Inc., Site B (ESII-B), a
commercial, off-site hazardous waste land disposal facility located near Grand
View, [daho. The inspection was conducted in June 1986 by Region 10 of the
United States Environmental Protection Agency (EPA) and the Idaho Department
of Health and Welifare, in conjunction with the EPA Hazardous Waste Ground

Water Task Force.

ESII-B is an operating treatment, storage and disposal facility which is
subject to the Resource Conservation and Recovery Act (RCRA), to the interim
status and permit application standards promulgated pursuant to RCRA, and to
applicable state of Idaho rules governing hazardous waste management
activities. The ESII-B site covers approximately 118 acres and is located at
the end of Missile Base Road approximately 10 miles west of Grand View, Idaho,

in Owyhee County.

The facility has been owned and operated by Envirosafe Services of Idaho,
Inc. since 1981. The site was formerly a United States Air Force Titan
missile defense facility, constructed in the Tate 1950s and early 1960s. HWes
Con, Inc., an Idaho corporation, subsequently purchased the site and operated
the facility beginning August 1, 1973. Hazardous waste was accepted and

disposed at the site both prior to and after November 19, 1980.
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There are three missile launch silos in addition to other underground
structures at the facility which were constructed by the U.S. Department of
Defense while the site was a Titan missile base. After acquisition of the
property and silo complex by Wes Con, and prior to November 19, 1980, many of
these underground structures were filled with lTiquid and solid hazardous

wastes and PCB wastes.

ESII-B accepts a variety of wastes for land disposal, including
RCRA-regulated hazardous waste, wastes from Superfund sites, and PCB wastes
which are regulated pursuant to the Toxic Substances and Control Act (TSCA).
A Part B permit application has been submitted to EPA by ESII-B to continue

its hazardous waste management activities, including tand disposal.

Objectives of the evaluation of ESII-B include determination of
compliance with the requirements of 4Q CFR Part 265, Subpart F (interim status
ground water monitoring); 40 CFR § 270.14(c) (information required to be
submitted with the facility's Part B permit application); and potential
compiiance with the requirements of 40 CFR Part 264 Subpart F. In addition to
wells designated by ESII-B as RCRA monitoring wells, the following ground
water monitoring wells were also subject to this inspection: wells installed
at the facility pursuant to a RCRA § 3013 investigative order; wells installed
pursuant to TSCA PCB-approval authorities; and test/observaticon wells and

piezometers at the facility.

The investigation team consisted of personnel from EPA Region 10; the

Idaho Department of Health and Welfare; EPA Headquarters; and contract
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personnel provided by the Task Force for obtaining ground water samples. To
accomplish the objectives, the investigation team reviewed records, inspected
the ground water monitoring system, reviewed on-site laboratory procedures,

conducted interviews with appropriate facility representatives, and collected

samples from 18 ground water monitoring wells for extensive chemical analyses.

FINDINGS

Interim Status Ground Water Monitoring Program

ESII-B operates as an interim status land disposal facility and as such
is subject to the ground water monitoring requirements of 40 CFR Part 265
Subpart F. The facility operates a detection monitoring system to fulfill its
interim status ground water monitoring obligations. While the present
monitoring network affords a fair degree of assurance of protection of ground
water, several steps were identified which ESII-B should take to improve its
interim status ground water monitoring system and to secure more reliable
ground water samples. These steps are specifically delineated and discussed
in the text. They include recommendations which include or address the
following: (1) to incorporate an existing well into the monitoring network to
monitor downgradient of Trench 10; (2) to abandon or rehabilitate wells which
bridge the upper and lower aquifers; (3) to discontinue use of submersible
pumps for sampling purposes. (4) to purge at least three volumes of water,
including that calculated to reside in the filter pack, from each well prior
to purging, unless well yields prohibit this; (5) to obtain samples as soon as
feasible from wells purged to dryness; (6) to perform student's t-tests on

current indicator parameter data; (7) to comply with applicable EPA reporting



I RV

requirements regarding ground water information; and (8) to increase the scope

of the facility's ground water quality assessment outline.

Hydrogeclogic Characterization Efforts

Extensive work has been carried out by ESII-B in its efforts to
characterize the subsurface hydrogeology of the site, including saturated and
unsaturated zones. Such efforts have been sufficient to allow the design of
an adequate ground water monitoring system. There remain a few differences
between ESII-B and EPA in the interpretation of certain hydrogeologic factors
at the site, including ground water flow directions and rates in the middle of
the site. EPA recommends that water table elevations in this area and aleng
the northern boundary of the site be measured on a routine basis to provide

continual information on flow directions.

Monitoring of Silos

EPA and ESII-B entered into an Agreed QOrder in November 1983, requiring
an investigation of soils and ground-water contamination in the area of the
silos. ESII-B's subsequent sampling and analysis efforts at or near tne silos
demonstrated contamination in the form of volatile organic compounds in both

ground water and soils.

In October 1985, EPA issued a RCRA section 3008(h> order to ESII-B,
addressing remedial measures to be taken in the silo areas, should

contamination reach a specific concentration. In response, ESII-B initiated a



silo well data assessment program to evaluate the presence of the
contamination. The assessment program included pumping three ground water
wells installed in the silo area for 15 days, subsequent to which
concentrations of the hazardous constituents in the silo wells decreased to

near or below detection limits.

In a report describing the results of the assessment program, ESII-B
offered its view that activities such as well drilling, well construction,
well development, sampling errors and/or analytical procedures could have been
responsible for the appearance of hazardous constituents in ground water
samples from the silo wells, as opposed to an actual release from the silo
compiex. The analytical data support this conclusion. However, as detailed
in the report, EPA does not helieve that the silo well data assessment program
adequately demonstrated that no release has occurred from the silo complex.
The data which were presented do not eliminate the possibility that the
volatile organics which have been detected are due to leakage from the silo
complex and that such contamination has migrated vertically through the

sediments to ground water.

Sampling and analysis of the silo wells and selected RCRA interim status
wells for volatile organic compounds is being required on a guarterly basis.
Should new evidence confirm that hazardous constituents have been released to
ground water, £PA would seek an accelerated investigation to fully
characterize the nature and extent of the contamination, in order to

facititate any remedial action determined to be necessary.
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Proposed Ground Water Monitoring Program

As part of its permit application, ESII-B has proposed a ground water
detection program which would monitor regulated units and which also includes
three wells to monitor the silos. ESII-B has proposed that each of the two
aquifers would have four upgradient wells. Sixteen downgradient wells are
proposed for the upper aquifer and eight for the lower aquifer. Proposed
construction designs and methods for the new upper and lower aguifer wells
appear to be appropriate for a detection monitoring system at this site.
ESII-B's rationale for horizontal spacing between welis is being evaluated and

independently studied by EPA.

Several comments regarding ESII-B's proposal for a ground water
monitoring system are made in the text. They address topics including the
following: (1) the continued use of original silo wells in the monitoring
network; (2) a discussion of the appropriate use of statistical methodologies;
(3) identification of appropriate indicator parameters; (4) the need to
identify specific concentrations (or trends) for individual parameters and
constituents which would act as triggers to address the possible existence of
ground-water contamination; (5) the importance of maintaining wells or
piezometers sufficient to evaluate ground water flow directions in the upper
aquifer; and (6) appropriate methods of purging wells prior to obtaining

samples.

Waste Tracking Records

Specific comments are made in the text regarding aspects of ESII-B's

current and historical waste analysis plans and tracking records. Based on
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such records, as well as on the degree of uncertainty in being able to

identify wastes which were disposed prior to ESII-B's ownership of the site,
it is concluded that monitoring of ground water potentially affected by each
waste management unit cannot be limited to those constituents identified by

ESII-B's operating records as having been disposed in the unit.

Results of Ground Water Sample Analyses

The sample analysis data generated from this inspection are for the most
part unremarkable. Low levels of chloroform were detected in silo wells Sh-l
and SW-3, consistent with the results ESII-B has obtained recently for those
wells. An unidentifiable semivolatile compound was reported in SW-3 at 17
ug/l, although it was not reported in the duplicate sample obtained from that
well. Low levels of phthalate compounds were reported in wells MW-11, MW-13,
PCB-1, PCB-2, PCB-3, MW-16 and MW-21, and in a field biank. Phthalates were
not detected in the stainless steel silo wells, reinforcing the belief that
phthalates are released from the polyvinyl chloride well casings.
N-butylbenzenesulfonamide was tentatively identified in Well D-19 at an
estimated concentration of 9 ug/l. The same compound was tentatively
identified in MW-3 at an estimated concentration of 17 ug/) An
unidentifiable semi-volatile compound was identified at an estimated 215 ug/l

in MW-5.

Low levels of organic constituents (in addition to phthalates and other
compounds which apparently originated from equipment or laboratory
contamination) infrequently have been identified in ground-water samples

obtained by ESII-B from its interim status well network over the past three
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years. Such findings have not been substantiated in location or over time,
either in ESII-B's frequent sampling efforts or in the comprehensive sample

analyses conducted as part of this inspection.

There does not appear to be any reliable evidence of ground-water
contamination at the site boundary of ESII-B in either of the two monitored
aquifers. As delineated in the text, ESII-B's techniques for purging and
sampling wells should be improved in order to be able to place more confidence
in the quality of the data generated from the samples it collects. From a
regulatory standpoint, ESII-B must fulfill its interim status obligations to
carry out required statistical analyses in order to obtain a RCRA permit
allowing it to operate in a detection monitoring mode. Long-term sampling of
wells in the silo complex area will be necessary to definitively determine

whether ground water contamination exists from past practices in that area.



INTRODUCTION

The United States Environmental Protection Agency (EPA) is charged with
administration of the Resource Conservation and Recovery Act (RCRA), which
requlates operations at hazardous waste treatment, storage and disposal
facilities. Such facilities are subject to RCRA (as amended) and to
regulations promulgated thereunder, found at 40 CFR Parts 260 through 268, and
implemented through the hazardous waste permit program of 40 CFR Part 270.
These facilities are also subject to applicable state regulations, and in some
cases, state hazardous waste management programs may be in effect in lieu of
federal rules and regulations. In alliinstances, the regulations are intended
to address hazardous waste management operations to ensure that hazardous
waste is properly and safely managed. Ground water monitoring reguirements
for land disposal facilities are included as part of these regulations, and
are intended to ensure that releases from hazardous waste management units
will be immediately detected, and that when such a release is known or
detected, that the nature and extent of the contamination will be fully
characterized, to enable prediction of contaminant movement and to facilitate

corrective action.

Commercial facilities which engage in Tand disposal of hazardous waste,
and in particular those which accept waste from off-site generators for this
purpose, are being evaluated throughout the United States to determine
compliance with ground water monitoring requirements and to evaluate the
degree to which such facilities are protecting the ground water beneath their
sites. The inspections are being conducted in conjunction with the EPA

Hazardous Waste Ground Water Task Force (Task Force). The Task fForce was



established by the EPA Administrator to address rising concerns regarding
discoveries across the nation of incidents of serious ground-water
contamination. Hazardous waste land disposal facilities are a potential
source of contamination which occurs when poliutants such as toxic¢ chemicals
seep through the soil into underlying aquifers. Depending on the nature of
both the aguifer and the contaminant, such contamination may move off-site
with the ground water and cause serious consequences for downgradient users of

the aquifer water and other environmental receptors.

The Task Force effort has two major goals: to determine whether
regulated hazardous waste disposal facilities are meeting RCRA requirements to
protect ground water from contamination by hazardous materials, including
wastes taken from clean-up efforts at Superfund sites; and to identify and
evaluate causes of any deficiences in compliance and recommend measures to

amend such deficiencies.

This report describes the Task Force inspection at Envirosafe Services
of Idaho, Inc., Site B (ESII-B), a commercial, off-site hazardous waste land
disposal facility located near Grand View, I[daho. ESII-B accepts a variety of
wastes for land disposal, including RCRA-regulated hazardous waste, wastes
from Superfund sites (which may or may not be RCRA-regulated), and PCB
(polychlorinated biphenyl) wastes which are regulated pursuant to the Toxic

Substances and Contro! Act (TSCA).

Objectives of the evaluation of ESII-B include determination of
compliance with the requirements of 40 CFR Part 265, Subpart f (interim status
ground water monitoring); 40 CFR § 270.14(c¢) (information required to be

submitted with the facility's Part B permit application); and potential



compliance with the requirements of 40 CFR Part 264 Subpart F. In addition to
wells designated by ESII-B as RCRA monitoring wells, the following ground
water monitoring wells were also subject to this inspection: wells installed
at the facility pursuant to a RCRA § 3013 investigative order; wells installed
pursuant to TSCA PCB-approval authorities; and test/observation wells and
piezometers at the facility. Specific objectives of the evaluation at ESII-B

included determining if:

(1) The ground water monitoring system is capable of immediately
detecting any statistically significant amounts of hazardous waste or
hazardous waste constituents that may migrate from the waste management
units to the aguifer which is uppermost in the vicinity of each waste

management unit;

(2) Designated RCRA monitoring wells are properly located and

constructed;
(3) ESII-B has developed and is following an adequate plan for ground
water sampling and analysis, and if well purging and sampling are

appropriately conducted:

(4) Required analyses have been conducted on samples from the

designated RCRA monitoring wells;

(5) The ground water gquality assessment program outline 15 adequate,

(6) Ground water contamination currently exists;



(77 The hydrogeology of the site and the geochemistry of the ground

water have been appropriately characterized; and

(8) Incoming hazardous waste is appropriately characterized by

generators and/or the facility, and adequately tracked by the facility.

The investigation team consisted of personnel from EPA Region 10; the
Idaho Department of Health and Welfare; EPA Headquarters; and contract
personnel provided by EPA Headquarters for obtaining ground water samples. To
accomplish the objectives, the investigation team reviewed records, inspected
the ground water monitoring system, reviewed on-site laboratory procedures,
conducted interviews with appropriate facility representatives, and collected
samples from selected ground water monitoring wells for extensive chemical

analyses.



THE INSPECTION

The inspection of the ESII-B facility consisted of the following

activities:

Review and evaluation of records and documents from the Region 10
office, the Idaho Department of Health and Welfare (IDHW), and

ESII-B;

Physical inspection of the facility from June 16 through June 25,
1986, which included further review of records and obtaining

ground-water samples; and

Analysis of ground water samples and subsequent evaluation of all

available ground water sampiing data.

Participants in the inspection team consisted of the following: Marcia
Bailey and Andrew Boyd, EPA Region 10; Mark Torf, Katie Sewell, David Eighmey
and Al Ogden, IDHW; Robert Farrell, hydrogeology consultant to Region 10;
8rian Lewis, EPA Headquarters; and Richard Roat, David Billo and Julianne

Howe, GCA sample team.

REVIEW OF RECORDS AND DOCUMENTS

Records and documents from the EPA Region 10 and IDHW offices, compiled
by an EPA contractor, were reviewed prior to and during the on-site

inspection. Prior to the inspection, company personnel were reguested to make



available specific, additional records during the inspection, including all
ground water monitoring data not previously submitted to EPA. Requests for
other records were requested during the inspection. A few records were
located and mailed to EPA subsequent to the inspection. Some records,

discovered to exist in ESII-B files, were not made available until March 1987.

During the inspection, a review of selected facility records was
conducted to determine the nature, extent, and reliability of waste analyses
and waste location records prepared by ESII-B since it obtained the facility
in 1981. Facility representatives were interviewed to aid in identifying
documents of interest and to discuss the contents of documents, and to discuss
facility operations. A special session was held during the first week of the
inspection in which the hydrogeologic characterization of the site was

discussed among EPA, IDHW and facility representatives.

Records selected for review were copied. They included all waste
analysis plans used by ESII-B at the site, and a selection of the following
records prepared from 1982 to the time of the inspection: waste analysis
records for waste generated on-site and off-site, manifests, waste location
records, inspection logs, training records for those conducting waste sampling
and analyses, and laboratory audit records. Also copied for review were the
facility's ground water assessment outline, ground water statistical

evaluations, and analytical results from ground water sampling.

Company personnel [specifically, corporate personnel located at
Envirosafe Services, Inc. (ESI) corporate offices in Pennsylvanial were called
upon during the preparation of this report to discuss and clarify various

issues and to provide additional information and data, as needed.



Many of the records collected during the inspection were claimed by
ESII-B as Confidential Business Information (CBI). This claim covered such
documents as waste analysis plans, internal control forms, sampling and
analysis plans, and the ground water monitoring assessment outline. At EPA's
request, ESII-B qualified the CBI claim, making it possible to distribute this

document.

EPA inadvertently discovered very late during the report preparation
that records containing the results of monthly ground water sample analyses
existed and were in the possession of the company, but had not been provided
to or shared with EPA either during the inspection or in any other forum,
including the Part B permit development process. These data include
analytical parameters beyond those minimally required by applicable
regulations, including Priority Pollutant volatile and base/neutral
extractable compounds. Attempts to obtain these data from Envirosafe
personnel were successful. The analytical data that were provided are

discussed in this report, in the section on ground water sample data results.

LABORATORY EVALUATIONS

The off-site laboratory which has generated most of ESII-B's
ground-water data is ETC of Edison, New Jersey. This laboratory was evaluated
in July 1985 for its ability to produce quality data for required analyses, as
part of another Ground Water Task Force inspection. The August 1986 Ground
Water Task Force report for Chem-Security Systems, Inc. includes a discussion
of the laboratory evaluation. The problems noted with TOC analyses reportedly

have been corrected.
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At ESII-B's on-site laboratory, waste analyses are performed on a
portion of the wastes accepted from off-site facilities. This laboratory was
visited during the inspection to confirm the availability of equipment
necessary to implement the current waste analysis plan. Record-keeping

procedures were also observed.

FIELD ACTIVITIES

Field activities included identifying current waste management units and
surface drainage routes, verifying monitoring well locations, obtaining ground
water elevation and well depth measurements, collecting samples from 18 ground
water monitoring wells, and observing ESII-B contractors purge and sample two

monitoring wells.

Field Team Sampling Activities

On the first day of the inspection, organic vapor readings (using an Hnu
meter) and depth-to-water measurements were made by the field team at 34 of
the 46 piezometers and ground water monitoring wells at ESII-B. In all cases
attempts were made to identify and use the same measuring point on the well
that the facility utilizes for such measurements. On subsequent days of the
inspection, additional water level measurements were made at each well to be
sampled. Based on the measurements obtained by the field team, water level
contour maps were constructed to compare with those submitted by the

facility. Locations of wells are shown in Figure 1.
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To verify well-construction records, well-depth measurements were made
by the field team at 11 wells, and depths to the top of the permanently-
installed submersible pumps were determined at three others. These
measurements are presented in this report in the section on ESII-B's interim

status ground water monitoring program.

Samples from 18 ground water monitoring wells were obtained by the field
team guring the inspection. Upgradient and downgradient wells representing
both upper and lower aquifers were selected for sampling. For the most part,
downgradient wells were selected on the basis of being most Tikely to be
affected by current or past hazardous waste management practices at the
facility. Duplicates or replicates of samples from each well and of blank

samples (trip, equipment and field) were provided to ESII-B representatives.

A summary description of the sampling activities of the field team at
each well is given in Table 1. Wells were purged using either
permanently-installed submersible pumps, dedicated bladder-type pumps,
three-foot Teflon bailers provided by GCA, or a 20-foot stainless steel bailer
attached to a truck rig, which was kindly provided by ESII-B for wells which
would have proved formidable to purge otherwise. Samples were obtained with
the pumps, where in place; and with Teflon bailers in all other locations.
Submersible pumps were temporarily removed by ESII-B from four wells at EPA's

request, to avoid using the pumps for sampling purposes during this inspection.

Typically, samples were collected by the field team pursuant to the

following procedures at each well:
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A depth-to-water measurement was made using an electrical tape
designed for this purpose. The probe was cleaned subseguent to

each use.

Depth to the bottom of each well was measured where possible.

(This was not possible when either a submersible pump was present
in the well, or when the well depth exceeded 250 feet, which was
the length of the measuring device provided by GCA. The GCA
interface probe was also not of use due to its short length
relative to the water table elevations at this site.) The height
of the water column was calcutated from the measured depth to water
and the depth to the bottom of the well (if not measured, using the

value reported in ESII-B well-construction records).

The volume of standing water in the casing was calculated.

The well was purged of the volume of water indicated in Table 1.
Purging activities at some wells required time lapses between
subsequent purges and/or sampling events, depending upon individual

well yields and casing volumes.

Sample aliquots were collected three or more times during purging.
Field measurements (water temperature, pH and specific conductance)

were obtained from these aliquots (and are reported in Appendix A).

Samples were obtained as soon as practicable after purging was

completed. Containers were filled in the order shown in Table 2.



Table 2

ORDER OF SAMPLE COLLECTION;
CONTAINERS AND PRESERVATIVES

Parameter

Bottle

Preservative*
(Concentration)

Volatile organic analysis (VOA)
Purge and trap
Direct i1nject
Purgyeaple oryanic caroon (POC)
Purgeanle organic nalogens (POX)
Extractable organics
Dioxin
Total metals
Total organic carbon (TOC)
Total organic nalogens (TOX)
Pnencls
Cyanide
Nitrate/ammonia
Sulfate/cnloride

Carponate/Bicarpbonate

nro

40-ml VOA vials
4Q0-ml VOA vials

40-m1 VOA vials
40-mi1 VOA vials
l-qu. amoer glass
l-qt., amber glass
1-qt. plastic
4-0z. glass

l-qt. amper glass
1-qt. amber yglass
}-qt. plastic
1-qt. plastic
l-qt. plastic

1-qu. plastic

HNO3 (95-98%)

HpS04 (95-98%)

H,$04 (95-98%)
NaOH (12N)
H)S04 (95-98%)

*x

Volume adaded to each sample was 5 ml

added.

except for TOC, where apout 1 ml was



- Sample containers were filled directly from the Teflon bailer or

pump discharge line.

- Samples were placed in an ice chest and returned to the GCA staging
area for shipment preparation. Samples obtained for the analysis
of metals, TOC, total phenols, cyanide, nitrate and ammonia were
preserved (Table 2). Split samples for ESII-B were similarly
prepared and turned over to facility personnel at the end of each

day.

- FEach day, samples which had been obtained that day (and/or the
afternoon of the previous day) were packaged and shipped, under
¢hain-of-custody, to the EPA contract laboratories. Shipping
procedures were according to applicable U.S. Department of
Transportation regulations (40 CFR Parts 171-177). Monitoring well

samples were considered "environmental" for shipping purposes.

Samples were analyzed by the EPA contract laboratories for the parameter
groups shown in Table 2. Specific parameters and detection limits are listed
in Appendix B. At well MW-5, samples for only volatile organics, extractable
organics and total metals were obtained due to insufficient volume and time.
ODuplicate samplies were obtained at wells SW-1 and SW-3. Field blanks were
obtained near wells MW-25, MW-16, and SW~3. Equipment blanks were made for a
Teflon bailer and a stainless steel pump (which was not used during the
inspection). A trip blank which accompanied the GCA personnel to the site was
also submitted for analysis. The trip blank was composed of high purity water

subjected to high performance ligquid chromatography.
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SITE HISTORY AND OPERATIONS

OVERVIENW

The ESII Site B facility (ESII-B) is an operating treatment, storage and
disposal facility which is subject to RCRA, to the interim status and permit
application standards promulgated pursuant to RCRA, and to applicable state of
Idaho rules governing hazardous waste management activities. The facility is
seeking a final RCRA permit for those activities. The ESII-B site covers
approximately 118 acres and is located at the end of Missile Base Road
approximately 10 miles west of Grand View, Idaho, in Qwyhee County. Owyhee
County, encompassing 7000 square miles, is an area of agricultural activity
and ranges, and contains a birds-of-prey sanctuary adjacent to the facility
boundary. The county is sparsely populated, with an average of approximately
one person per square mile. The site location is shown in Figure 2, and the
current site plan is shown in Figure 3. Approximately 30 people are employed

by and work at the facility.

The facility has been owned and operated by Envirosafe Services of
Idaho, Inc. (ESII) since 1981. The site was formerly a United States Air
Force Titan missile defense facility, constructed in the late 1950s and early
1960s. Wes Con, Inc., an Idaho corporation, subsequently purchased the site
and operated the facility beginning August 1, 1973. HWes Con received a
Conditional Use Permit in June 1973, issued by IDHW for disposal of pesticide
wastes. MWes Con submitted a Notification of Hazardous Waste Activity and a
Part A application to EPA in 1980 and gqualified for Interim Status for
hazardous waste storage and disposal activities. The facility accepted and

disposed of hazardous waste both prior to and after November 19, 1980.
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There are three missile launch silos and other underground structures at
the facility which were constructed by the U.S. Department of Defense while
the site was used as a Titan missile base. The silos are each approximately
60 feet in diameter, and extend to depths of 160 feet helow the surface.
Underground structures associated with the silos include smaller side silos, a
power house, control center, antenna silos, elevator and exhaust shafts, and a
tunnel system. After acquisition of the property and silo complex by Wes Con,
and prior to November 19, 1980, many of these underground structures were
filled with Tigquid and solid hazardous waste and PCB wastes. The integrity of

the underground missile base structures at this time is unknown.

In August 1981, the site was acquired by ESII, which is a wholly owned
substdiary of IU Conversion Systems, Inc., a Delaware corporation. The site
is now known as ESII-B. Hazardous waste operations at the site were continued
under the new ownership. A revised Part A permit application was submitted to
EPA by the facility requesting approval to add treatment as a hazardous waste
management activity to be conducted at the facility. This was approved by EPA

in February 1982.

Initial waste management activities at the site involved disposal of
mostly pesticide wastes in the three main silos and other underground
structures associated with the silos. As capacity in these structures
diminished, a number of disposal trenches were excavated and used for waste
disposal. In addition, drums of hazardous waste were stored in many locations
at the site. In 1978, the site received certification to dispose PCE wastes
in the missile silos. In 1979, the state approved disposal of PCB wastes in

trenches near the silocs.
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Current and/or recent hazardous waste management activities at the

facility include the following:

i

Storage of bulk and/or containerized hazardous waste.

- Solidification of hazardous waste in containers (and bulk

solidification prior to May 8, 1985).

- Management of recyclable hazardous waste for rec¢lamation or

incineration at other hazardous waste management facilities.

- Disposal of hazardous waste by landfill buriatl.

Wastes not regulated by RCRA or TSCA are also managed at ESII-B.
Specific units and hazardous waste management activities are described in

further detail later in this report.

Many of the waste disposal units have reached capacity and no longer
receive waste. The regulatory status of each land disposal unit no longer in
operation is determined by the date hazardous waste was last placed in it. 1In
addition to old units and currently-active units, specific new units have been
proposed in ESII-B's Part B permit application. Active units as well as many

which are no longer active are shown in Figure 3.



REGULATORY INFORMATION

Permits History

In June 1973, Wes-Con (then the owner/operator of the site) was granted
a Conditional Use Permit for pesticide-waste disposal by IDHW. It was stated
then that the disposal of hazardous waste other than pesticides would require

specific state approval, to be granted on a case-by-case basis.

[n March 1877, subsequent to the occurrence of fires in the silos,
Wes-Con received a revised Conditional Use Permit that required Wes-Con to

tower drums into the silos rather than drop them, as previously had been done.

In 1978, Wes-Con received approval from the state of ldaho and EPA for
the disposal of PCBs in the on-site missile silos. In 13739, Wes-Con received
approval for disposal of PCB wastes in ftrenches adjacent to the silos and was
issued a revised Conditional Use Permit by IDHW for non-liquid disposal of
PCBs. This Conditional Use Permit, which is broad in scope and encompasses

management and disposal of both PCB and RCRA wastes, is currently in effect.

In 1983, EPA modified the site's PCB disposal approval by increasing
ground water monitoring requirements. Alsc in 1983, EPA called for the
submittal of the facility's RCRA Part B permit application for hazardous waste
management activities. The application was submitted on December 15, 1983.
EPA sent Notice of Deficiency letters regarding the application to ESII-B in
February 1984 and in January 1985. Revised Part B applications were submitted

in May 1984, May 1985 and April 1987. Updated information regarding site
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characterization for ground water program designs (Section E of the permit
application) were submitted in January 1985 and in February 1986. Revised
proposals for the ground water detection monitoring program (Section E-6 of

the permit application) were submitted in December 1986 and April 1987.

While Idaho is not yet authorized to implement a hazardous waste
regulatory program in lisy of the federal government, the state has
promylgated environmenta! statutes and regulations to which ESII-B is
subject. The Idaho legislature passed the Hazardous Waste Management Act
(HWMA) in 1983 giving the Board of Health and Welfare the authority to develop
regulations. The Idaho Rules, Requlations and Standards for Hazardous HWastes
were adopted in January 1985 and are consistent with the RCRA regqulations.

The Idaho legislature added a new section to the HWMA in 1986 which adopted
the "Catifornia 1ist" of land disposal! restrictions. This ban affects the
types of wastes which ESII-B can accept for disposal. For example, hazardous
waste containing halogenated compounds in total concentration greater than, or
equal to, 1000 ppm may not be landfilled. In addition to these regulations
specific to hazardous waste, ESII-B is also subject to the I[daho Solid Waste
Management Act. The Conditional Use Permits which have been granted to ESII-B

were done so pursuant to this act.

ESII-B also operates pursuant to federal PCB-approval authorities under
TSCA, which regulates the disposal of PCB-containing materials. In 1982, a
Letter of Approval was issued covering disposal into silos and trench 4.
Trench 4 is now fu'l, and a closure plan has been submitted for it. ESII-B
currently disposes PCB-containing wastes pursuant to a temporary Letter of

Approval, which,allows for such disposal in one-third of the newly-constructed

.
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trench 5. It is anticipated that a final Letter of Approval will be issued
concurrently with the final determination of the RCRA permit, and that it will
address the entirety of trench 5, closure of past units which were approved
for PCB disposal, and ground water monitoring requirements (including how such
requirements will be carried out as part of the RCRA ground water monitoring

program).

Compliance History

In the early vears of the site's operations, compliance actions taken
against the facility typically took the form of enforcement correspondence
between EPA and/or I[DHW and the facility. These enforcement actions usually
resulted in the issuance of a revised state Conditional Use Permit. Ffor
example, in 1977, the Conditional Use Permit was revised to require lcwering
of the drums into silos, and in 1978 it was revised to allow PCB disposal in
trenches and silos. In a criminal trial in 1981, Wes Con was convicted of

illegal disposal of PCBs.

In March 1981, IDHW assessed a penalty against Wes Con, then the site
owner/operator, for improper management of containers, in violation of the

Conditional Use Permit. The penalty was paid by the new owner, ESII-B.

Subsequent to inspections of the facility, EPA issued an administrative
order to ESII-B in November 1983. The order, issued pursuant to sections
3008(a) and 3013 of RCRA, required ESII-B to institute changes in the physical
condition of the site and site operations; to implement a plan that would
ensure that free liquids would not be placed in trench 11; to come intd

compliance with 40 CFR Part 265 Subpart F ground water monitoring



requirements; and fto implement a sampling, analysis, and monitoring plan to
determine whether hazardous waste or hazardous waste constituents had leaked

from the silos or cther underground structures at fthe site.

In August 1984, another administrative order was issued by EPA to ESII-B
pursuant to RCRA § 3008(a). Site inspections by IDHW and EPA had revealed a
number of violations regarding drum storage ranging from improper manifesting,
to the presence of leaking and improperly-closed drums. Violations concerning
the storage and disposal of incompatible wastes were also noted. A pond where
hazardous waste solidification activities were being carried out was ordered
to be removed from service, as it was being utilized as an unpermitted
hazardous waste management unit. ESII-B was assessed punitive damages and
ordered to come into compliance with applicable regulations, as well as to
investigate and remove soil contamination which may have occurred as a result
of improper drum storage and hazardous waste solidification practices. An
Agreed Order between EPA and ESII-B was signed in October 1984 in resolution

of this action.

A RCRA § 3008(a) Complaint and Compliiance Order was issued to ESII-B in
August 1985, citing further violations of RCRA. Inspections conducted by EPA
and IDHW in 1985 revealed that ESII-B had improperly manifested hazardous
waste shipments. The order required that this situation be corrected, and
also required ESII-B to amend its closure plan, revise its contingency plan,
and implement a plan to decontaminate the exterior surfaces of vehicles

Teaving certain waste management areas of the site.

Another RCRA § 3008(a> Complaint and Compliance Order was issued to

ESII-B in February 1986, primarjly concerned with record-keeping violations



observed by IDHW and EPA inspectors. The order was not contested by ESII-B,
which was required to pay a penalty and institute measures to come into

compliance.

IDHW assessed a penalty to ESII-B in Qctober 1986, for violations of

Conditional Use Permit requirements regarding cover material at trench 11.

EPA issued a corrective action order pursuant to RCRA § 3008(h) to
ESII-B in October 1985. This order addressed the presence of hazardous
constituents in ground water near the silos, discovered as a result of the
investigation undertaken in compliance with the § 3013 order issued in 1983.

A consent agreement was executed on February 12, 1986, which requires ESII-B
to conduct regular sampling of the silo wells and four downgradient, RCRA
perimeter wells, and to remove ground water in the event tnat the
concentration of any volatile organic compound exceeds 1 ppm. ESII-B has
reserved its right to obtain a hearing on the order; and EPA has reserved its
right to demand an answer to or compl!iance with all other outstanding terms of

the original order.

ESII-B has contended that the presence of constituents found in the
ground water from the sflo wells were caused by carry-down from contaminated
soils during well-drilling activities, from lab error, or from improper
sampling procedures. To investigate this, the facility instituted a pumping
program in which the three original silo wells were continuously pumped and
intermittently sampled over a period of about 15 days, immediately preceding
this inspection. The results of that effort, which showed diminished

concentrations of contamination, are discussed in the section on silo well
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monitoring. EPA considers the continued monitoring of the silo wells to be

necessary.

SOLID WASTE MANAGEMENT UNITS (SWMUs)

ESII-B includes units which fall into several categories:

(1) Units which received or stored hazardous waste before, but not
after, November 19, 1980: These units are not subject to the 40
CFR Part 265 interim status standards or to the 40 CFR Part 264
permitting standards of RCRA. They are, however, subject to other
applicable statutory and requlatory requirements of RCRA, pursuant
to the RCRA Hazardous and Solid Waste Amendments of 1984. Such
units are generally referred to as "not regulated,” despite the
fact that, as described here, they are regulated under distinct
statutory provisions. These units are being addressed as part of

the RCRA permitting process, as required by section 3004Cu) of RCRA;

(2) Units which received or stored hazardous waste after November
19, 1980: These units are subject to all applicable RCRA statutory
and regulatory requirements and are generally referred to as
"reguiated units," as distinguished from the units described in

paragraph (1), above;

(3> Units which have been permitted to receive PCB wastes and

which are subject to TSCA reguirements; and
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(4) Units which were not in existence on November 19, 13980, which
have not qualified for interim status, and which are not permitted
to receive hazardous waste: this category includes an evaporation
pond and three run-off collection ponds constructed in 1384 in
response to an EPA compliance action; the temporary solidification
pond which was operated without regulatory status or other
approval; and any other units (existing or future) which may be
included in the Part B permit application but which do not gqualify
to be utilized for interim status hazardous waste management

activities.

Physical descriptions of units which have received hazardous and/or PCB
wastes and which are included in categories (1) through (3), above, are given
in Table 3. Their locations can be found in Figure 3. Trench 5, which was
under construction during this inspection, is the only existing trench which
is lined. It is operated under RCRA interim status and in the past year
received TSCA approval to receive PCB wastes in an area comprising one-third
of its surface area. Figures 4 and S are illustrations of SWMUs assocrated

with the missile silo complex.

ESII-B's application for final permitted status includes storage and
treatment in tanks; treatment and storage in containers,; dispcsal in
landfills; storage, treatment and disposal in surface impoundments; operation
of the existing vehicle wash station; and closure of numerous temporary

storage areas.



Taple 3., DESCRIPTIUN OF SOLID WASTE MANAGEMENT UNITS

Horizontal Vertical Yo lume
dnic Dimensions, Dimensions, (ft3) Location
Feet Feet

Recelved Hazdrdous Waste Prior to Novemper 19, 1930

PCB #i 650 x2U 49 520,0Q0 Nortn side of site

PCB #2 1,300 x40 30 1,560,000 Nortn side

PCB #3 500 x50 3U 750,000 Nortneast (NE)
side

PC3 #4 710 x110 55 4,295,000 Miaale of site
nedr power station

Cnem #) 620 x33 20 434,000 NW quadrant
of site

Cnem #iB 590 x30 2u 354,000 NW quadrant

cnem #2 610 x<0 24 244,000 NE quadrant

Lnem #8 470 x2U AV) 188,000 NE quadrant

Cnem #2C b70 x20 20 228,000 NE quaarant

Chem #20 280 x24 20 112,000 NE gquadrant

Cnem #2E 27V x29 2V 108,000 NE quagrant

Cnem #3 04U x3V 20 384,000 NW quadrant

Cnem #4 540 x25 20 200,000 NE quadrant

Cnem #43 430 %25 2V 215,000 NE Qqudadarant

cnem #3 230 x20 20 9¢£,000 NE Qquadrant
paraliel To east
side

Cnem #5B 230 x20 2V 92,000 NE gquadrant
parallel to east
side

{cuntinuea)
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Tabie 3, (continued)

Horyzontal Vertical Votume
unit Dimensions, Dimensions.,  (ft3d) Location
Feet Feet

Recelved Hazaraous Waste Prior to Novemoer 19, 1980 (cont.)

Cnem #o

Cnem #0A
Cnem #b68

wnem #/

Cnem #3

Cnein #9
S1io #)
S110 #1

(propetllant room)

3110 #i

(equipment terminals)

S1lo #2

Stio #2
(propet tant room)

S1lo #¢

(equpiment terminals)

21d

180

Re1V]

220

2440

240

4y

4v

L 4

40

4

42

x20

x20
X2V

x5

x20

x4U

dia,

ala,

ara.

dia.

dia,

dla,

20
2U
20
2U

24

20

iod

39

b3

160

35

63

34,000

72,000
72,000

66,000

96,000

192,000

2u1,002

43,982

94,210

2Vt ,062

43.93¢

94,210

NE Qquadrant
paraliel to east
stae

NE quaarant
NE quadrant

NW quaarant
paralliel to west
edyge

NW quadrdnt
parallel to west
eqge

NW quadrdant nedr
s1ig 2

Atadle of site
on western side

Middle of site on
~estern sige

Miadie of site on
western side

Midale of site,
To thne NW

M17ale ot site
on western side

M1ddle of si1te on
western side

(continued)
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Taple 3. (continued)

Horizontal Vertical Yo lume
unit Dimensions, Dimensions, (ft3) Location
Feet feet

Recelved Hazardous Waste Prior to Novemoer 19, 1980 (coat.)

Siio #3 40 dia. 160 201,062 Midate of
nortnerly portiogn
of site

S1io #3 4 dia 35 43,982 Miaale of

(propetiiant room) nortnerly portion
of site

S110 #J3 42 4aia 53 94 21y Aiadle of

{equipment terwinals) nortnerty portion
of site

Antennd

Stlg #1 38 aia. 67 70,000 SE quaardnt

Antenna

Stio #2 38 dia, 67 70,000 SE quadarant

Control Center Ity dla 49 Nedr paowernouse

Elevator

Snatt 30 agla 74 3,430 Mi1dale of site

Exnaust

Snatt 27 ala 49 23,720 Miaate of s1te

Buried Qrum

Area | Rignt tridangle

siaes 100’ ,70'
75! 2U 52,300 NW corner near
s1lo #2
Buried Drum
Area ¢ Trapezoia sides
i83', 1490', 380',
120" 20 374,000 Miaale of site
nedar silo #3
Ac1a Disposal
Pit #l 20 x20 0 4,000 NE gquadrant near

chemical trencnes

(continued)
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Taole 3. (continuea)

Horizontal Vertical Vo tume
Unit Dimensions, Dimensions, {ft3d) Location
Feet Feet

RCRA-Regulatea Units {cant.)

Pag #5 tud xt00 -- -
(Container storage;
originally

soi1aification paaq)

Uruim/Container -- - --
Storage Areas

Temporary 40 x50 unknown --
Sotiaification

Pona

tontdlner UNKNOwWN -- -

Storage Ared
Near S1i0 #3

Staraye Tanks .- -- 16,000

Iy 2, 3 gallons eacn
Temporary Storage 2U,U0V

Tanks (2) gallons ea.
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Figure 4,

Solid Waste Management Units Associated with the Missile Silo Complex
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Missile Silos 1, 2, and 3

The missile silos were the first disposal units at the facility to
receive hazardous waste. None of the silos reportedly received waste after
November 19, 1980. The main silos are approximately 60 feet wide and 160 feet
deep with walls up to six feet thick and floors 13 feet thick. The main silos
and the side silos are interconnected by tunnels. Silo 2 has a 100-ton
reinforced concrete door which has been sealed. In addition, Silo 2 is fitted
with a vent pipe and a pressure relief valve intended to vent the silos should
extreme pressure excursions occur. Silos 1 and 3 are capped with compacted

soil.

Antenna Siios, Control Center, Equipment Terminals, Elevator Shafts,

Tunnels and Propellant Rooms

Most of the structures associated with the missile silos reportedly were
used for disposal of hazardous waste. However, they are not RCRA-regqulated
units, as they ceased receiving hazardous waste prior to November 139, 1980.
According to facility personnel interviewed, the tunnels associated with the
silos have blast doors at every joint, and the doors are believed to be
sealed. Disposal has occurred in the silos and side silos and in portions of
the tunnels. The power house associated with the silos reportedly was not

used as a site of waste disposal.
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PCB Trenches

Disposal of PCB wastes began in 1978 with the authorization to dispose
of PCBs in the silos. In 1979, Wes-Con received authorization to dispose of
PCB wastes in trenches. Since then, five trenches have been excavated and
used for PCB disposal. Trench 5 is the only PCB disposal location which is
active and which is also regutated under RCRA interim status and permitting
standards. The other PCB units are not RCRA-regulated, as they did not
receive hazardous waste (as defined under RCRA) after Novemper 19, 1980. Al

of the units are regulated under TSCA.

Chemical Trenches 1-9

Disposal in chemica! trenches was initiated after the capacities of the
silos were reached. The chemical trenches are located in the northern portion
of the facility. The trenches range from 180 to 1300 feet in length. For
purposes of volume estimation, all chemical trenches are assumed to have a
depth of 20 feet. These trenches are not regulated under RCRA interim status,
as it has been reported that wastes were not placed in them subsequent to

November 19, 1980.

Buried Drum Areas 1 and 2

Two areas are jdentified on Figure 3 as containing drums of hazardous
waste. These buried-drum areas are assumed to be unlined pits approximately
10-20 feet deep. These areas ceased receiving hazardous waste before Novemper
19, 1980 and hence are not regulated units.

.
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Acid Disposal Pits

Two small areas are identified on Figure 3 as containing acid wastes.
These areas are assumed to be unlined pits approximately 20 feet deep. It is
possible that acid wastes were dumped into these pits in bulk liquid form for
several years during operation of these units. These areas did not receive

hazardous waste after November 19, 1980 and are not requlated units.

Buried Transformer Skin Areas

Two areas are identified on Figure 3 as containing buried transformer
skins. These areas are assumed to be unlined pits approximately 10-20 feet
deep. They did not receive hazardous waste after November 19, 1980 and are
not regulated units. During the inspection, facility personnel indicated that
there is some doubt that these units actually exist. They were initially
identified based on employee i1nterviews, but have not been substantiated in a

review of facility records by ESII-B.

Burial Waste Area and Chemical Area #!

These areas are identified on figure 3 as containing buried chemical
wastes. Like the other buried waste areas, these areas are assumed to be
unlined pits approximately 20 feet deep. They also are not regulated units,
since they did not receive hazardous waste after November 19, 1380. The
existence of the unit identified as "buried waste," adjacent to the
maintenance facility, has not been substantiated in a review of facility

records by ESIT-B. It was initially identified based on employee interviews.
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Trench 11

Trench 11 is an active, RCRA-regulated unit located along the north edge
of the site. It was created by ESII-B after its purchase of the site. The
trench is unlined and is filled nearly to grade. ESII-B intends to place
waste in trench 11 to above-grade levels. The unit is reported to have an
approximate depth of 50 feet. Many drums were exhumed from trench 11 in 1984
due to reports that drums containing free liquid hazardous waste and
improperly solidified, Tiquid hazardous waste had been disposed in it.
Exhumation efforts were ceased before all of the drums were removed, based on
personnel safety cunsiderations, the amount of free liguids being found in the
exhumed drums, and estimation of the fluid retention capacity of the trench.

A leachate detection system, consisting of two standpipes placed in low areas

of the trench, was instituted subsequent to this activity.

Trench §

Trench 5 is a new, double-lined trench that reportediy began receiving
PCB wastes in November 1986 and RCRA wastes in December 1986. It is the only
land disposal unit that may qualify to receive federally-directed CERCLA
wastes, since no other trench at ESII-B is lined, and since no special
demonstration was made showing that disposal in any unlined units is

adequately protective of human health and the environment.

Trenches 10a and 10b

Trenches 10a and 10b are located adjacent to trench 11. They are

RCRA-requlated units, having received hazardous waste after November 19,
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1980. The trenches are assumed to be 40 feet deep. They have not been
closed, but are presently covered with native soil from the site. It is
anticipated that they will be closed subsequent to the final RCRA permit

determination and along with closure activities for trench 11.

Pads 4 and 5

These areas, used as solidification pads until sometime during 1984, are
identified on Figure 3. Pad S is now used for container storage and
handling. Pad 4 is next to the process facility and is used as a staging area
for drums. Although some decontamination activities have taken place, it has
not yet been demonstrated that land disposal of hazardous waste or hazardous
waste constituents did not occur as a result of the operation of these units
for solidification activities. ESII-B is obligated to address these units in
its closure pian unless removal to background levels is demonstrated prior to

facility closure.

Collection Ponds 1.2 and 3 and the Evaporation Pond

These ponds, constructed in 1984 pursuant to an EPA administrative order
to better manage and control on-site run-off, are located in the northwest and
northeast corners of the site, near the center of the site, and in the middle
of the eastern edge of the site, respectively. In a letter from Lee Cleveland
of Envirosafe Services, Inc. to EPA Region 10, dated February 11, 1986, it is
stated that "the units are not regulated units and do not contain hazardous
liquids." They are not considered to have qualified for interim status, and

therefore may not receive hazardous waste. Leaks have been detected in the

L)
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primary liners of the evaporation pond and collection pond 3. Repairs have
been made, and monitoring is being continued to determine if all leaks have

been repaired.

Drum/Container Storage Areas

Drums are currently stored near silo 3 (pad 5) and on a concrete slab
(pad 4) in the processing plant. The earlier uses of pads 4 and 5 for

solidification are discussed above.

For a period after November 19, 1980, many drums and containers were
stored on ground surface (with no secondary containment) in the area roughly
bounded by trench PCB 4, trench 10, and trench 5. Poor container management
practices occurred in these areas, with leaking drums and improperly closed
drums identified by EPA and IDHW inspectors. An administrative order issued
hy EPA in 1984 required sampling of the soils in the affected areas. However,
sampling and analtytical efforts by ESII-B following soil excavation in these
regulated storage areas have failed to demonstrate complete decontamination to
background levels. Unless such demonstration is made prior to facility

closure, ESII-B is obligated to address these areas in its closure plan.

Temporary Solidification Pond

This area is located south of trench 5 on the western side of the site.
The lower aquifer is the uppermost aquifer at this unit. The unit was a lined
pit in the ground, used for hazardous waste solidification during 1984.

Cessation of use of this unpermitted unit, and soil contamination studies of
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this area, were required by the 1984 EPA administrative order: however,
analytical data from soil sampling has not yet been submitted. The liners and
some soil have been removed from the area, and ESII-B has stated its intention
to excavate additional soil from the area and resample prior to submitting
analytical data confirming clean-up. ESII-B is obligated to address this unit
in its closure plan unless removal to background levels is demonstrated prior

to facility closure.

FACILITY DISCUSSION OF OPERATIONS

Facility representatives were guestioned regarding operations at the
site. The following is a summary of their responses. It was indicated that

bulk stabilization of liguids has not been conducted at the facility.

Solid Waste Management Units

When asked if information contained in recent submittals to EPA (made
upon request pursuant to § 3004(u) of RCRA) regarding past waste disposal
practices at the site was complete, facility representatives indicated that an
underground concrete tank, believed to be an old electrical vault, had been
discovered east of the operations trailer following soil subsidence above it.
This finding was not included in the subject documents. The tank is located
on the side of the site road opposite the laboratory and the administrative
trailer. The facility also has discovered a corrugated drainage pipe which is
part of an old military drainage structure. [t was discovered in a
magnetometer survey southeast of trench PCB-4, and is said not to contain any

waste.



29

The company's original submittal to EPA on past disposal practices
identified buried waste northwest of the maintenence trailer, and buried
transformer skins (two locations) west of trench PCB 4, but these were not

confirmed in a review of facility records, according to ESII-B.

Facility representatives indicated that land disposal conducted by the
prior owner of the site was generally shallow, on the order of 10-20 feet
deep. Information availablie concerning the nature of the covers on the units
is 1imited, according to ESII-B, but the trenches are believed to be covered
with three feet of soil. The horizontal locations of past disposal units are
believed to be within 10 feet of the locations identified in the 3004(u)
submittal. The units were surveyed pursuant to the state's conditional use
permits. Survey information was submitted to EPA by letters, dated May 30,

1986 and March 17, 1987.

Facility representatives indicated that the silos are gunnite-sealed
both inside and out, have walls which are eight feet thick, and were

constructed without calcium-treated concrete to avoid drying and cracking.

Trench 5

The facility engineer described the installation of trench 5. The
original lining was installed in 1984. It is now double-lined with 40 and 60
mil HOPE liners. Following the original excavation of native soils, the area
was hand-raked, and all aggregate larger than 1/2-inch was removed along with
any remaining sharp particles. The liners were installed in the south
one-third of the trench. A double connection was used on all seams. All

seams were pressure-tested and where greater than a 5% 10ss in pressure was
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observed the seams were patched. Twelve inches of sand have been placed over
the primary liner in the bottom of the trench along with a four-inch HOPE
perforated pipe wrapped with geotextile, which was installed in the sand as a
leachate detection system. A hole was found in the primary liner. A third
liner was placed over the top of the primary liner in the bottom southern
third of the trench to plug the hole. Between the primary and secondary
liners is a sand layer of about 18 inches. A drainage net and a french drain

with 4-inch HDPE pipe has been installed between the liners for leak detection.

The final two-thirds of the trench have three feet of compacted clay

under the two liners. The liners are 60 and 80 mil HDPE, respectively.

Leachate QObservation

According to facility records, leachate observation standpipes are
installed in trenches PCB 1, PCB 2, PCB 3, PCB 4, Chem 1, Chem 18, Chem 6,
Chem 68, RCRA 10b, and RCRA 11 (two standpipes). These pipes are checked
monthly for the presence of liquid. In trench 11 a french drain of gravel,
two feet deep, with a PVC riser-pipe which has a 10-foot screen and a 4 foot
silt-sump, has been installed in the lowest part of the trench, according to

the facility. There is a gravel trench between the two leachate detection

pipes.

Inspection logs for these standpipes from June 1983 through May 1986
were reviewed. The pipes are checked monthly for liquid with an electrical
conductivity meter or weighted sponge. On the following occasions Tiguid or

dampness in the pipe(s) was noted, as recorded in the logs:
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- liquid detected on 2/28/86 in trench 11 (11 B).

- dampness noted on 8/30/85 in trench PCB 4.

- dampness noted in trench 11 (11 A) on 8/30/85.

- liquid found on 7/26/85 in trench PCB 4 (300 milliliters was
removed).

- dampness noted in PCB 4 on 11/9/84.

- dampness noted in all standpipes in 12/83 and 1/84.

- dampness noted in PCB 1, PCB 2, Chem 1, Chem 2B, Chem 6, and Chem 68
on 9/16/83.

- dampness noted in Chem 28 in 8/83.

Samples were withdrawn from the leachate pipes in PCB 4 on 8/7/8%, and
from pipe 11 B on 3/3/86. The sample from the PCB trench was analyzed for pH,
TOC and PCBs. Recorded results indicate less than 1 ppm PCB, 7.37 pH, and 18
ppb TOC. The sample from trench 11 was analyzed for pH (6.88), PCBs (less
than 1 ppm), TOC (62 ppb), conductivity (800), chloride (57.5), and hardness
(56.1) (units for conductivity, chloride and hardness were not identified in

the report). Metals and crganic analyses were not conducCted.

According to facility representatives, disposal at the site since ESII-B
obtained the facility, until the time of this inspection, had been in trenches
PCB 4, PCB 3, 11, and 10b. Trench 11 was excavated to 50 feet, and trench
PCB 4 to 40 feet. Both of these trenches are said to have bottoms that siope
to a low point. Leachate observation standpipes have been installed in the
trenches. Synthetic liners do not exist in any of the trenches, except trench
5, which began receiving waste in November 1986. Some unlined trenches

reportedly have a charcoal base.
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Stabilization and Solidification

The locations on site where solidification of waste occurred were
identified by facility representatives. They are pad 5, pad 4, a temporary
pond south of trench 5, the concrete pads near silos 1 and 2, and the bhulk
solidification plant. Concrete pads exist in all these areas except the
temporary area, where a double synthetic/soil liner (described previously) was
said to have been used to cover the depression where the solidification
occurred. Solicdification of bulk loads occurred on pads 4 and 5 and in the
temporary solidification pond, but ceased in 1984, pursuant to an
administrative ordor issued by EPA. Solidification was also said to have been

conducted in the silos by the prior owner of the facility.

Surface Impoundments

The evaporation pond and three run-off collection ponds, which are not
interim status hazardous waste management units, were constructed in the same
manner as the first 1/3 of trench 5, according to the facility. They have a
60 mil HDPE primary liner overlaying a leak collection zone. The secondary
liner is 40 mil HOPE placed over base geotextile on compacted, native soil.
The leak collection system between the liners consists of 12-18 inches of
free-draining, granular materials with a geotextile-wrapped HDPE drain pipe.
The ponds do not, however, have a leachate detection system above the primary
liner since liquids are placed in these impoundments. Above the primary liner
is an 18-inch bed of sand and cobbles to protect the liner. Construction of
the surface impoundments was completed and all were put into operation in

October and November 1984.
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According to facility inspection logs, ligquid was detected in the leak
detection systems in collection pond 3 and the evaporation pond on
August 30, 1985. Memos to the file indicate that approximately 2300 gallons
were pumped from between the liners in the evaporation pond in October 1985,
ang more than 20,000 gallons during the period February through March 1986.
Approximately 4000 gallons of liquid were pumped from collection pond 3 during
September, October and November of 1985. Another 2000 (approximately) gallons
were pumped out between February 25, 1986 and April 24, 1986. Samples drawn
from the leak detection systems were analyzed for pH and T0C, and in some
cases for conductivity, total hardness, and chloride. Values for pH ranged

from 9.69 (evaporation pond) to 6.81 (pond # 3).

Disposal records indicate that the following materials have been placed
in the evaporation pond: liquid waste from the truck wash sump; liquid waste
from the lab sump; liquid pumped from the trench 5 primary leachate detection
system (prior to the time the trench began receiving waste); liquid from
collection ponds 1, 2 and 3; liquids from containment at the power dome:
drilling water; water collected from silo pad 3 and pads 4 and 5; plant sump
ligquid; silo pump test water; water from the RCRA and PCB tank containment
areas; rain water collected at the PCB building and from puddles around the

site; bulk receiving dock sump water; and PCB building filtered water.

Analyses of lab sump waste were conducted from January to June 1985, for
pH, TOC, PCBs, arsenic, sitver, barium, cadmium, chromium, lead. mercury and
selenium. Analyses for EP toxicity pesticides were also conducted for samples
drawn on April 29, 1985; May 6, 1985; and May 13, 1985. The results of these

limited analyses did not indicate that the materials were characteristic
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hazardous waste. QOuring the same period, analyses for pH, TOC, and, in some
cases, PCBs, chloride, hardness, and/or conductivity were conducted on rain
water collected from puddles, storage areas, the bulk receiving sump, the drum
unloading sump and bay area, the plant sump, decant sump, pad 4, T-4 tank
sump, PCB tank sump, PCB tank containment area, RCRA tank sump (T-5 & T-6),
pad 5, PCB capacitor building, Pad 3, PCB drain and flush area; and on other
liquids including filtered water from the PCB area. The results are limited
for purposes of hazardous waste characterization, but do not indicate that any
of the materials tested is a hazardous waste. In general, the following
values were recorded: TOC less than 100 ppb; pH between 6 and 11: and PCB
less than 2 ppm, although there were instances of higher values for PCBs and

TOC.

Disposal records indicate that the following materials have been placed
in the following collection ponds: pond 1 - rain water from trench 11, water
from trench 5 (up to 11/8/8%); pond 2 - rain water from trench 11; rain water
from pad 4, trench 5 rain water and water from leak detection systems (until
11/22/85), decant sump rain water, bulk receiving and decant sump rain water;
coliection pond 3 - truck wash overflow. Samples drawn from the impoundments
were analyzed in most cases for pH, conductivity, total hardness, TOC and

chloride. Reported values for pH ranged from 10.95 (pond 1) to 7.07 (pond 3).

The inspection log for January 31, 1986 shows damp soils reported in the
leak detection system for collection pond 2. The log for November 30, 1385
indicates water in the leak detection system in collection pond 1. No records
were provided to indicate that any pumping had been conducted at these two

ponds. Dye tests were conducted in the three collection ponds and in the
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evaporation pond. Magnesium chloride was also used in the collection ponds as
a tracer for purposes of leak detection. According to the facility, leaks
were suspected in collection pond 3 and the evaporation pond. Leaks which
were located were repaired, and the facility is continuing to monitor for

evidence of any remaining leaks.

The facility has conducted daily inspections of the surface impoundments
(collection ponds 1, 2, and 3, and the evaporation pond) on site since July 1,
1985 for problems, inciuding damage, maintenance of freeboard, and dike
integrity. Problems were noted on reports of inspections conducted from
5/21/86 to 6/3/86. A hole in the primary liner above the water mark was noted
for collection pond 1 on logs from 5/22/86 to 6/2/86. Duct tape was used to
provide a temporary patch and was checked daily. On the 6/3/86 log it was
noted that the run-on pipe for collection pond ! had washed out, and the down
pipe was clogged. It was noted that corrective action needed to be taken but

that the pond could continue to operate.

Implementation of the Facility Contingency Plan

Reports provided indicated the following:

- On May 31, 1983, on pad 4, a fire occurred on the pond solidification
area involving approximately 12,000 gailons of waste ink, paint sludge,
degreaser solvents (non-halogenated), grease, oil, and halogenated
solvents. The fire was brought under control with bulldozers, foam and

water-fogging after approximately 200 galions of the waste were consumed.
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- On April 25, 1984, while solidifying waste containing methylene
chloride, methyl alcohol, and a propietary chemical Naprone, an odor was
detected and said to be from methyl mercaptan. The material was
landfilled and backfilled with clean fill to control the odor after

solidification.

- QOn January 18, 1984, vapor releases were detected from two drums of
organophosphate pesticide waste. The drums were overpacked and

tandfiiled.

- On June 5, 1984, there was a release of organic vapors when solidified
waste containing suifamic acid was placed in trench 11. Ten to 15 cubic
yards of activated carbon and clean fill were used to control the vapors
and cover the area. The specific cause of the release was not

determined.

- On November 16-18, 1984, 30 gallons of liquid leaked from incoming
trucks c¢containing PCB and solvent wastes. Liquids leaked on-site were
said to have been contained and cleaned up. The liquids were solidified
and placed in overpack drums. Soil removed as part of the clean-up was

disposed in trench PCB 4.
Conclusions
The primary liners for the evaporation pond and collection pond 3 have

leaked. The ability of these units to prevent liquid releases to the soil,

particularly with regard to past activities, is not assured. However,
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disposal records indicate that these units are not used for hazardous waste
shipped to the site. Limited analytical data for purposes of hazardous waste
characterization do not indicate that the materials disposed in the surface
impoundments are characteristic hazardous waste. The generation of a vapor
cloud in trench 11 on June 5, 1984, and the facility's inability to identify
the cause of the incident, indicate a likely failure of waste analysis and/or

tracking procedures.

EVALUATION OF FACILITY OPERATIONS

Laboratory Evaluation

Off-site contractor laboratories conduct the analyses of ESII-B's
ground-water samplies. The facility has an on-site laboratory which is used
primarily for analysis of waste samples. A tour of that laboratory was
conducted with the facility's laboratory manager to confirm that eguipment
necessary to implement the waste analysis plan was available. The equipment
in the facility lab included a gas chromatograph (the lab manger indicated
that the facility hopes to add columns to provide for PCB analysis at the
parts per billion level), pH meters, EP extraction equipment, a TOC analyzer,
an atomic absorption spectrophotometer, a hood, a refrigerator, an oven, and a

dishwasher.

The lab manager explained that the laboratory technicians usually obtain
the samples. Sampling information is recorded in a field notebook and on the
facility internal control form (ICF)>. The lab logbook is used to assign

numbers to samples of waste without ICF numbers, such as samples of rain water
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and lab sump waste. The numbers are assigned by year and in sequence - e.g.,
86-199 would be the 199th sample taken in 1986. Laboratory data for ICF loads
are kept in lab notebooks, and are also transferred to ICF forms. Waste

praduct questionnaires are also kept on file in the laboratory.

Hexane is used to decontaminate glassware by hand for the gas
chromatograph. Waste from RCRA and PCB samples are handled as RCRA and PCB
waste, according to the lab manager. Other wastes go to the lab sump, which
is a double-Tired, 1,000-gallon tank. These wastes are eventually disposed in

the evaporation pond.

The site laboratory participates in EPA's water pollution Taboratory
performance evaluation studies. Records of participation between February
1985 and April 1985 indicate that the laboratory's performance was outside the
range of acceptable values for analyses of arsenic, chromium, iron, mercury,
and selenium. In a letter to EPA, ESII-B attributed the incorrect values for
chromium and iron to calculation errors. The other discrepancies were
attributed to outdated analytical standards, dirty equipment, and
inappropriate analytical procedures (for selenium). The study conducted
between August 1985 and October 1985 indicated that the ESII-B lab-generated
results were outside of acceptable ranges for analytical results for zinc, pH,
arsenic and selenium. Performance evaluation results for tests conducted

between February and April 1986 were not provided.
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Waste Analysis Plans

Before the facility treats, stores or disposes hazardous waste, it is
obligated [40 CFR §265.13(a)] to obtain a detailed chemical! and physical
analysis of a representative sample of the waste sufficient to ensure proper
treatment, storage, and/or disposal. Off-site facilities such as ESII-B are
also required to inspect and, as necessary, analyze waste received to
determine if it matches the identity of the waste described in the records
submitted by the generator. ESII-B's waste identification procedures are
described in the facility's waste analysis plans. Major revisions of the

facility waste analysis plans occurred in 1983, 1984 and 1985.

In general, ESII-B's waste analysis plans require the gemerators to
provide the necessary waste characterization data. On occasion, ESII-8 may
request a pre-shipment sample and conduct the necessary analyses for the
generator. The plans also identify procedures for checking wastes upon
receipt at the facility to verify the information supplied by the generator.
The waste analysis plans used at the facility were reviewed to evaluate the
ability of the facility to reliably identify and locate hazardous constituents

managed at the facility, using operating records.

Facility personnel indicated that laboratory procedures for cyanide and
sulfide analyses are not contained in the waste analysis plans, but did
present written lab procedures used for confirming the absence of free
cyanides and sulfides. The facility also has a series of standard operating

procedure (SOP) documents which suppliement the waste analysis plan:
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RCRA Hazardous Waste Sampling - 3/1/84

ESII Classification Procedure - 11/23/84
Classification Procedure - Table 3 ~ 11/7/83
Quality Assurance Testing - 9/14/8)

Quality Control Testing -~ 3/1/84

PCB Sampling Procedure - no date

Section 7 - Environmental Services - SOPs

According to facility representatives, the waste analysis pltan and
procedures in use from 1981 until December 1983 are contained in three
documents: the Waste Analysis Plan (four pages, not dated), Sampling of
Hazardous Waste Standard Operating Procedure (dated 8/28/80), and Quality
Testing Standard Operating Procedure (dated 9/14/81). These plans and
procedures fail to provide necessary technical detail. Specific deficiencies

identified are as follows:

- A description of the parameters to be analyzed and an explanation of
how selected parameters will provide information needed to properly

treat, store and/or dispose of wastes received, are not included.

- The plan does not indicate test methods to be used.

- The plan does not include the sampling methods generators are to use

in obtaining representative samples, although sampling methods to be

used by ESII-B for incoming wastes are included.
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- The plan does not address the frequency of analyses to be conducted by
generators for specific waste streams to ensure that the analyses are

accurate and up to date.

- The plan does not describe how waste analyses are to be conducted for
different waste management processes at the site to assure compatability

(e.g., at solidification units and landfills).

~ The plan does not contain procedures to be followed if inspections

show that a waste is unacceptable to the facility.

~ The ESII-B document "Sampling of Hazardous Waste Standard Operating
Procedure" describes sampling procedures for incoming waste loads, but
it does not provide sampling methods for sclids in both open and closed
bed trucks, as called for in "Test Methods for Evaluating Solid Waste,
SW-846, Second Edition" (SW-846). The plan calls for use of tubes for
sampling, which is not among those devices recommended for sampling in
SW-846. In addition, the sampling method provided does not address the

need to obtain representative samples.

- The plans do not indicate that personnel involved in sampling will be

trained and evaluated.

In 1983, a second waste analysis plan was developed. It Decame
effective in December of that year. It was revised in June 1984. These plans

improved upon the earlier plan, but the following deficiencies were identified:
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- The plan does not describe the manner in which thin or viscous liquids
will be homogenized to obtain a representative sample. The plan calls
for using tubes for sampling and provides a method, but does not

indicate how representative samples will be obtained.

- The plan indicates that a coliwasa sampler may be used for liquids,
powders and some cakes. Coliwasa is not among those devices recommended
in SW-846 for sampling of powders and cakes. Similarly, the plan
indicates that a scoop may be used to sample liquids, when a scoop is

not among the devices recommended by SW-846 for sampling liguids.

- The plan provides a sampling method for trucks, but it dces not
provide sampling methods for solids in both open and closed bed trucks,
as called for in "Test Methods for Evaluating Solid Waste, SW-846,

Second Edition" (SKW-846).

- The facility classification procedure indicates that volatile, toxic
liguids are not safe to handle. The waste analysis plan does not state

that such wastes will not be accepted at the facility.

- The plan indicates that the facility will use special techniques to
obtain very deep soil samples. A soil sampling plan to obtain such

sampies should be included.

- The plan and procedures do not provide for the periodic maintenance
and servicing of laboratory equipment (standard operating procedures

were later developed for equipment maintenance, dated 11/25/85).
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- The plan calls for sampling 10% of containers received from off-site
facilities; however, the plans and procedures do not describe a

procedure for randomiy selecting 10% of such containers for sampling.

- Although the plan and procedures include chain-of-custody procedures,
they do not provide procedures to determine the disposition of remaining

samples after analysis, and to document and record test results.

The waste analysis plan in use at the time of the inspection was
imptemented on 5/31/85. It alsoc improved upon the earlier plans; however,

potential deficiencies were identified, as follows:

-~ The plan calls for screening by composite sampling of up to 10 drums.
Analysis of the individual container samples without compositing (so as
not to mask the presence of material that does not fit the description)

would be a more reliable screening procedure.

- Compatability testing/determinations should be performed for all
stabilized or solidified waste designated for land disposal. The plan
indicates that this is not routinely done. It is stated in the plan
that “...incompatible materials when solidified/stabilized properly
become compatible.” The plan should also identify how landfill and
storage cells are designated so as to assure adequate separation of

incompatible materials.

- The stated sample holding time in the plan for mercury analysis is 38

days. The EPA recommended holding time is 28 days (SW-846). In
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addition, the plan indicates that no preservation is required for
samples requiring determinations of settleable matter. This is contrary
to EPA methods which call for maintaining such samples at 4 degrees

centigrade.

- The plan provides for the use of tubing, spatulas, and vacuum samplers
as sampling devices. These are not included in SW-846. The plan
describes the equipment and how it is used, but does not indicate how

repraesentative samples are to be obtained using this equipment.

- The plan does not describe procedures that the laboratory will follow
to record the disposition of remaining samples after analysis and to

document and forward test results for filing.

-~ The waste product questionnaire instructions for generators calls only
for providing percent ranges of constituents in the waste, but does not
call for providing concentrations to the ppm level for hazardous
constituents at less than Q.1%, as required in the prior waste analysis

plan.

Waste Analysis and Tracking Records

Any hazardous waste l'oad received at ESII-B is assigned a unigue
tracking number. Each container in that load is marked with that number.
Records for that load reference the tracking number, referred to as the
internal control form (ICF) number. Storage locations are recorded on the

ICF. Disposal locations are recorded on field disposal forms, on the ICF, and
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on a three-dimensional map of the disposal trench. The 3-D disposal maps were
examined for several of the waste loads received. The disposal trench in use
at the time of the inspection (trench 11) is divided into cells approximately
70 feet wide by 5 feet long by 15 feet high for purposes of recording disposal
location. The records reviewed indicate the cells in which the wastes are

buried.

The facility records for a number of loads received in 1982, 1983, 19384,
1985 and 1986 were copied for review. The results of that review indicate the
following: in several cases, waste analysis records for loads received prior
to 1983 were not crmplete, including in some cases, the absence of ESII-B
fingerprint results, and in others, incomplete waste characterization data;
generator laboratory analysis data sheets were not available for most wastes
received, although waste product gquestionnaires were submitted; and many of
the completed waste product gquestionnaire forms provide broad percentage
ranges rather than the specific concentrations. Information on sampling

methods used for each waste was not provided.

Training

The waste analysis plans in use after 1983 indicate that personnel
involved in sampling incoming waste loads will be trained. Records provided
on the training of employees who perform sampling and analytical work were
requested and reviewed. Resumes and employment applications that described
relevant training and education obtained outside of employment at ESII-B were

not examined.
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Records provided on training of samplers indicate that a single two-hour
course on sampling was offered on May 21, 1986. A memo to the file indicates
that the laboratory technician who assumed that position in August 1985
received on-the-iob training from the previous lab technician. No other
records were presented to document sampling training for that individual. The
factlity provided no records indicating that training had been provided to
personnel who perform anatytical techniques; however, training for such
personnel may have been obtained prior to or apart from their employment by

ESII-B.

Conclusions

Sampling and analytical information available for several of the waste
loads reviewed, particularly for the years before 1984, were incomplete.
Deficiencies were also identified in the current and past facility waste

analysis plans.

Problems were identified in laboratory performance and sampling
methods. Classroom training of samplers has been deficient. A two-hour
sampling training course is unlikely to provide sufficient time to present and
make understandable all necessary information regarding sampling procedures

and techniques.

Consequent to these findings, it must be concluded that monitoring of
ground water potentially affected by each unit cannot be limited to
constituents identified in the operating record as being handled in that

unit. Should there come a time when assessment or compliance ground water
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monitoring is required at the facility, a more thorough analysis of the ground
water would be necessary than might otherwise be required if the identities of
constituents disposed were more completely known. However, this situation is
also attributable to the nature of the disposal activities which occurred at

the site before it was owned by Envirosafe Services.
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SITE HYDROGEOLOGY

Site Characterization Efforts

Investigations into the hydrogeology of the ESII-B site have been
reported in the original Part B permit application, December 1983; revised
Part B application, January 1985; ESII Site B Hydrogeology and Ground Water
Monitoring supplement, March 1985 (appendix K); Supplemental Analysis of
Hydrochemical Conditions at ESII Site B, November 1985; Interim Progress
Report - Site Characterization - Proposed Trench 14 Area, ESII Site B,
November 1985; and ESII Site B Site Characterization and Ground Water
Monitoring Program, February 1986. The content of this section draws

extensively on the information included in the February 1986 report.

The site characterization has been accompanied with mapping of the local
geology [Benfer, J.A., 1984, Geology in the Vicinity of the Envirosafe
Hazardous Waste Site (Site B) near Grand View, Idaho] in the vicinity of the
facility and with demonstrations of how the site fits into the local geology.
The site itself was studied with 52 test borings, of which 13 were
continuous'ly cored, 30 were geophysically logged, 34 were completed as test
wells and five were completed as piezometer clusters. Fourteen slug or pump
tests were done to determine the aquifer properties. The mineralogy of the
sediments were studied using X-ray diffraction, and geochemical water analyses
were done to explain the distribution of inorganic parameters and to support

the hydrogeologic evaluation.
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Physiographically, the site is located on the Snake River Plain that
extends from Asotin, Idaho to Ontario, Oregon. The site's elevation varies
from 2525 to 2635 feet above mean sea level and 15 250 feet above the Snake
River flood plain. The Owyhee Mountains are 25 miles to the south of the
site, and the Snake River is approximately 2.5 miles east and north of the
site. Castle Creek is a perennial stream about one mile west of the site, and

Cloud Burst Wash is an intermittent stream about two miles east of the site.

The Snake River Plain is underlain by 5000 feet of sedimentary and
interspersed basaltic flows over a basement complex of silicic volcanics. The
sedimentary deposits are assigned to the Idaho Group of Miocene to Pleistocene
age. Figure 6 represents the generalized stratigraphic column for the area.
The [daho Group was deposited under three distinct episodes of lava damming of
the ancestral Snake River. These episodes resulted in the formation of large
lakes across the region. Lacustrine deposits predominate and form the most
contiguous sedimentary beds. The Snake River Basalts are regionally the

youngest formation but are absent from the vicinity of ESII-B.

ESII-B and the Snake River are located in a down-faulted block bounded
by normal faulting. The dip of the sedimentary units is gentle to the
northeast at about two to four degrees. Faulting has been observed on a
regional scale in the Idaho Group, but has not been observed locally near

ESII-B.

The Bruneau and Glenns Ferry Formations of the Idaho Group are of prime
importance in the characterization of ESII-B. The Bruneau Formation comprises

the surficial sediments of the ESII-B site to a depth of up to 110 feet. The
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Glenns Ferry Formation contains the two aquifers that are monitored at the
facility. The deeper formations of the Idaho Group contain the regional,
deep, artesian aquifers at depths of 2000 to 3000 feet. The artesian head in
the regional aquifer is usually above the ground surface throughout the area.
One well (not part of the monitoring network), which previously existed at the
facility, tapped the regional aguifer. The well had a head 160 feet above the
ground surface or about 300 feet higher than the potentiometric surface in the
shallower aguifers in the Glenns Ferry Formation. That well was permanently

sealed in March 1986.

The Bruneau Formation is an unconsolidated lake deposit made up of deep
and shallow facies. Only the near-shore beach facies of rounded pebbles and
cobbles with coarse sand are present at the site. These coarse sediments vary
from zero to about 110 feet thick, but in general are about 50 feet thick over

most of the site.

The Glenns Ferry Formation occurs below the Bruneay formation and is
about 1550 feet thick at the site. The formation is made up of lacustrine,
fluvial, and flood-plain depositional facies. The upper fluvial sequence
contains many thick-bedded fine sands and silts containing a few clay seams.
These sediments are representative of lake-margin environments. This section
persists to approximately 130 feet in the center of the site. The bottom

contact of the fluvial facies overlies the lacustrine facies.

The lacustrine facies consists of thick-bedded clays and silts with
minor beds and lamina of sand and silt-sand. The sequence expresses cyclic

sedimentation with depth. This sequential, cyclic appearance reflects the
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changes in deposition as the lake levels rose and fell. The first sequence of
near-shore deposits underlying the fluvial facies occurs at approximately 160
feet. In the northwest portion of the site, the sequence contains numerous
thin beds and lamina of silty sand separated by thin to thick bedded silts and
clays. These sand beds appear to pinch and thin toward the south and east.
Although a continuous zone of thin beds exists across the site, individual
sand beds appear to be discontinuous. It is this zone of thin, discontinuous

and laterally variable sand and silts that represents the upper aquifer.

The near-shore facies grades vertically downward into a deep lake
deposit of thickly pedded, plastic clay. This clay unit, which is 20 to 30
feet thick and extends to a depth of 230 feet, is the confining bed separating
the upper and lower aquifers. The c¢lay unit grades vertically into another
near-shore deposit of thick-bedded silit and thin-bedded clay containing

thin-bedded sand and sand lamina.

The lower, near-shore sequence is the lower aquifer, extending to a
depth of approximately 250 feet. This unit grades vertically into another
off-shore facies that provides the basal confinement of the lower aguifer.
Deep drilling activities on and near the site indicate strata below the lower

aquifer to be predominantly blue clay and shale to at least 1770 feet.

As noted above, two water-bearing zones have been identified within the
Glenns Ferry Formation. These two zZones have been denoted as the upper and
lower aquifers, illustrated in Figure 7 in diagrammatic cross-section. The
upper aquifer consists of three to eight cumulative feet of thinly bedded sand

within 80 to 90 feet of silt and clay. As a result of the northeasterly dip



JIH1IWOIINILOd

0 9908117

(37vIS 01 LON)

SHIJINDV HIMO T ANV HIJdN
" NO11J3S SSOHD DL VWINYHIYIQ

‘$3504HNd

JALULVHISNT HO4 031 VHIDOVYXI
S1diQ "{1SV3) ONIMVHA FHL OLN)

SI NOULLIIHIA MOT4 HILVMANNOYYD
‘310N

A0V 4HNS

1SIMHLINOS

(XOHddV) NOTIVIOT F1iS

o

vy9 708
S13A INNU8

NOILYWHO3 NV

TIAIT ANNOHY

1SVIHIHON

[ 34nb




52

of the strata, the upper aquifer gradually emerges above the potentiometric
surface about half-way between the north and south ends of the facility.
Individual sand seams above the zone of saturation along the southern limits
of the aquifer intercept the potentiometric surface and become saturated along
the northern side of the site. The potentiometric surface of the upper
aquifer, shown in Figure 8, varies from 140 to about 200 feet below ground
level. The ground water flow directions in the upper agquifer are generally
west to east. Highest well yields occur in the northwest corner of the site,

with decreasing well yields to the east and south.

The lower aquifer is saturated beneath the entire site. It consists of
up to four feet of cumulative sand within 30 to 40 feet of bedded silts and
cltays. Figure 9 shows the potentiometric surface in the lower aquifer. The
ground water flow direction in the lower aquifer is to the northeast. HWell

yields in the lower aquifer are less than one gallon per minute.

The upper and lower aquifers are separated by 20 to 30 feet of deep
water facies clay. Three lines of evidence lead to the conclusion that the
upper and lower aquifers are not interconnected: (1) the intervening clay beds
are only partially saturated; (2) the two aquifers have different flow
directions; and (3) there are significant differences in water chemistry

between the two aquifers, as illustrated in Figure 10.

Table 4, taken from ESII-B's permit application, contains the principal
hydraulic properties for the upper and lower aguifers that were used to
determine the velocity of the ground water. The value given in the last

column is ESII-B's calculated velocity of ground water in the sand seams and
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beds within each aquifer. According to those caiculations, which include an
assumed value for porosity of 0.43, the velocities in the upper aquifer range
from 12 to 82 feet per year, while the lower aquifer velocities range from

less than two to 13 feet per year.

Recharge to the regional aguifer is at the Owyhee Mountains, 25 miles
south of the site. The two shallow aquifers appear to be recharged by local
sources. The probable source of both aquifers is Castle Creek to the west of
the site and local areas of irrigation northwest of the site. Limited age
dating of the shallow ground water has suggested that the ground water is more
than 45 years old. This age is consistent with the time that would be
required to move ground water from Castle Creek to the site, estimated to be
from at least 64 years up to 2640 years, given the range of ground-water

velocities (Table 3).

The data taken together present a picture of low to very low yielding
aquifers that occur along a limited number of sand stringers over an 80 to 90
foot section for the upper aquifer and a 30 to 40 foot section for the lower
aquifer. Because of the high upward gradient between the deep regional
aquifer and the relatively shallow upper two aquifers, there is 1imited
potential for migration of contaminants from the site into the regional
aquifer. Because of the apparent lack of interconnection between the first
and second agquifers, the ground water flow in these aquifers must be parallel
to the bedding. The best means for monitoring the ground water, given this
hydrogeologic scheme, is in the upper aquifer down-gradient of hazardous waste
management units, in the second aquifer where the upper aquifer is not
present, and in both aquifers at or near the estimated zone of transition

where the upper aquifer becomes unsaturated.
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GROUND WATER FLOW DIRECTIONS AND RATES

Water table contour maps for the upper aquifer and the lower aquifer
were submitted by ESII-B in its Part B application and are shown in Figures 4
and 5. These maps are based on water level data obtained in November and
December 1985. The water level elevations obtained by the field team during
this inspection were in agreement with the general shape of the water contours

for the two aquife~s as presented by ESII-B.

In constructing its upper aquifer contour maps, ESII-B did not include
data from three impcrtant wells, D-4, D-8, and D-10. MWater leve! data for
SW-1-2 and SW-3-2 became available after December 1985 and were therefore not
included in the construction of the maps. In addition, ESII-B's map for the
upper aquifer includes data from wells MW-2, MW-4 and MW-15, which span the
upper and lower aquifers and which therefore should not have been included in
the data base from which the maps were constructed. Because of these
shortcomings, EPA independently contoured the water table of the upper
aquifer. The resulting maps, constructed from data representing July and

December of 1986, are shown in Figures 11 and 12, respectively.

As noted previously, it is believed that horizontal flow dominates
beneath the facility due to the thick clay layers bounding both the upper and
lower aquifers. Evidence that hydraulic separation of the upper and lower
aquifers exists was also discussed. The direction of ground-water flow can be
interpreted as being approximately orthagonal to the eguipotential lines on

the ground water contour maps.
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The ground water flow directions in the lower aquifer are generally from
the southwest to the northeast, becoming more easterly toward the eastern
boundary of the facility. The hydraulic conductivity of the lower aquifer has
been measured in in-situ slug tests to range from 2.0E-5 to 2.6E-4
centimeters/second. These hydraulic conductivities, combined with the
gradients from Figure 9 (and assuming an effective porosity of 0.2), result in
ground-water velocities ranging from approximately 4 to 51 feet/year (as

compared with 2 to 13 feet/year estimated by ESII-B).

The flow directions in the upper agquifer are more variable and are
subject to some interpretation. The equipotential lines shown in Figure 8
indicate ground water entering the site in the northwest corner and emerging
along the eastern boundary of the site along smooth curves. The more
extensive data used in the July and December 1986 contour maps (Figures 11 and
12) indicate the existence of a more complex pattern of flow, internal to the
facility around the silo complex (reference wells SW-3 and D-8 on each map).
The data in this area suggest ground-water flow to the south and southeast
rather than to the east as suggested in Figure 8. Whether the ground-water
flow continues to the south is not known, because the next well to the south
is D=17, for which the observation during drilling indicated the upper aquifer
zone to be unsaturated. At this point, ground water flow in the upper aquifer
has either turned to the east or entered the clay layer separating the upper
and lower aquifers. Because of the higher hydraulic conductivity of the upper
aquifer compared with that of the clay, the majority of the flow in the upper
aquifer in this area may be assumed to be channeled parallel to the southern
boundary of the upper aquifer. The increase in gradient near D-8 suggests an

increase in velocity to move the converging ground-water flow in this area.
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Such an interpretation of flow in this part of the facility would have ground

water flowing east and exiting the site near well MW-4 (Figure 3).

The hydraulic conductivity in the upper aquifer measured for slug tests
ranges from 1.5E-3 to 5.4E-5 centimeters/second. The highest values of
hydraulic conductivity were measured in the northwest corner of the site. The
hydraulic conductivity decreases toward the southern boundary of the upper
aquifer. This decrease in hydraulic conductivity also may explain the bending
of the equipotential lines toward the south in the area of the silos. If this
is the case, then it is possible that ground-water flow from the upper aquifer
continues into the intervening clay layer separating the upper and lower
aguifers, as the upper aquifer sediments take on the characteristic of the

clay (i.e., lower hydraulic conductivity).

The velocity of ground water in the upper agquifer is highly variable.
EPA has calculated velocities in certain areas of the site which are
significantly higher than those estimated by ESII-B (Table 4). The highest
rates of travel occur in the northeast portions of the site, where the
combination of high gradients, high hydraulic conductivity and an effective
porosity value estimated to be 0.20, yield effective velocities that range
from approximately 85 to 200 feet/year. Near the silos and toward the
southern edge of the upper aquifer, the velocities are calculated to range

from approximateiy 10.6 to 96 feet/year.
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POSSIBLE VERTICAL RECHARGE

Four lines of evidence suggest that there may be vertical recharge to
the upper aquifer under the ESII-B facility: (1) the distribution of the
major ions in the ground water suggests vertical recharge; (2) the greater
varfability of the hydrographs in the upper aquifer suggests vertical
recharge; (3) the presence of volatile organic chemicals detected in the
monitoring wells downgradient of the silos (if verified as representing
ground-water contamination) suggests vertical migration through the sediments
above the upper aquifer; and (4) the equipotential lines of the upper aquifer

contour maps bend around the silo area, as discussed in the previous section.

Two geochemical models have been proposed to explain the major ion
distribution in the upper aquifer at ESII-B. The first, proposed by ESII-B,
explains the distribution of major ions by the oxidation of pyrite, releasing
fron and sulfate with a decrease in pH. The decrease in pH dissolves
carbonate with the release of bicarbonate. The second model requires the
breakdown of gypsum in the sediments overlying the upper aquifer as it is
recharged vertically under the facility. The latter is favored by EPA,
because the ratios of calcium and sulfate in the upper aquifer are consistent

with those expected for the breakdown of gypsum, but not of pyrite.

The variability of the hydrographs for ground water levels is greater in
the upper aquifer than in the lower aquifer. Changes in water levels in the
upper aquifer at times have been nearly five feet. The variation in water
levels is attributed by ESII-B to barometric effects and to errors in

measurements. However, careful examination of the hydrographs and
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precipitation records reveals a correlation of high rainfall with later higher
ground water elevations. Furthermore, these same events are not observed in

the lower aquifer.

At least the first three of these four phenomena have been individually
and independently explained by ESII-B in some manner that would not reguire
recharge vertically into the upper aquifer beneath the facility. However,
taken together, they suggest that there are areas of preferred vertical
recharge at the facility. Such areas are iikely to have been caused by human
activity, such as the installation of the silos and associated structures and
former on-site waste water disposal activities which occurred when the

facility was a missile base.
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INTERIM STATUS GROUND WATER MONITORING PROGRAM

BACKGROUND

ESII-8 operates as an interim status land disposal facility and as such
is subject to the ground water monitoring requiéements of 40 CFR Part 268§
Subpart F. Prior to September 1983, ESII-B (and its previous owner, Wes-Con)
believed that the shallowest, monitorable ground water beneath the site was
contained in the regional, artesian aquifer located at more than 3000 feet
below ground surface. Based on this assumption, Wes-Con had prepared a Ground
Water Monitoring Waiver in 1981, just prior to selling the site to Envirosafe
Services. EPA found the waiver to be inadequate in a September 1983 Notice of
Deficiency, subsequent to which ESII-B instituted a drilling program to gather
more information regarding the hydrogeology of the site. Those efforts
demonstrated the presence of ground water at 182 feet beneath the ground
surface on the northern edge of the site. At this point, it was apparent that
a waiver demonstration was not feasible, and ESII-B chose to institute an

interim status ground water program which would monitor the uppermost aquifer.

ESII-B proposed a system of six perimeter wells in October 1983, which
EPA accepted as "a method of initially determining whether gross contamination
is leaving the site." EPA also stated that "additional wells may be
necessary." An administrative order issued by EPA to ESII-B on November 23,
1983, required the implementation of the proposal. The six wells (MW-]

through MW-6) were installed by the end of December 1983.
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The initta) ground water sampling event was conducted in January 1984,
with EPA and IDHW obtaining split samples. A few organic hazardous
constituents at very low concentrations were detected in the samples. On
February 29, 1984, EPA issued ESII-B a Notice of Deficiency and Warning which,
among other things, required ESII-B to "continue sampling and analysis of all
existing and new wells on a monthly basis for all parameters required under 40
CFR 265 and for all priority pollutants and 40 CFR 261, Appendix VIII
constituents detected by ESII, EPA or the state of Idaho. This monthly
monitoring must be continued until permit issuance." In February 1985, after
contamination was found in the silo wells, EPA required that a specific list
of volatile organic compounds be added to the analytical parameter lists of

upper aquifer, downgradient wells.

In May 1985, ESII-B submitted a revised site characterization/ground
water monitoring program document to EPA as part of the facility's Part B
permit application. This document included the finding that two aquifers,
instead of one, exist beneath the site (both above the deep, regional
aguifer). HWells MW-6, an upgradient well, and MW-5 were found to be lTocated
in the lower aquifer. An additional monitoring well (MW-15) was installed as

an upper aquifer, upgradient well.

In order to better monitor both aquifers, seven additional wells were
added to the interim status detection monitoring network in September 1385.
One of these (MW-26) was later dropped from the network, as ESII-B claimed
that it was screened at the wrong depth. Thus in September 1985, the 14 wells
that comprise the current interim status ground water monitoring system were

in place and being sampled monthly for the groups of parameters cited above.



61

In May 1986, ESII-B requested that the required frequency of sampling
and the 1ist of required analytica) parameters be decreased. EPA responded in
June 1986, with concurrence that the facility could implement quarterly,
instead of monthly, sampling, but that the parameter list must remain the same
until a new one had been developed by EPA for the facility. However, £SII-B
apparently had already made the decision to discontinue the more extensive
parameter list; as of May 1986, the facility has, by its own report, obtained
samples for only those parameters required by 40 CFR § 265.92(c), with the
following frequency: ground-water quality parameters, semi-annually;
ground-water indicator parameters, quarterly. (Wells MW-3, MW-4, MW-10 and
MW-11 are also sampled quarterly for Priority Pollutant volatile organic

compounds, as part of the silo well monitoring program.)

LOCATIONS OF WELLS

The facility instituted a detection monitoring program in which wells at
the perimeter of the site have been utilized collectively as downgradient
wells for all of the regulated units. Figure 1 shows the locations of ground
water monitoring wells at ESII-8. Wells designated by the facility as forming
the RCRA detection monitoring program (at the time of this inspection) are
listed in Table 5. Six upper aquifer and four lower aquifer wells are located
near the facility boundary to monitor downgradient of the facility (although
ESII-B claims that only four of the six upper aguifer wells are actually
downgradient of present or past waste management areas). There are two
ypgradient wells monitoring each aguifer. According to water level contour

maps, the locations of upgradient wells are appropriate.



Table 5

RCRA GROUND WATER MONITORING WELLS
FOR INTERIM STATUS DETECTION MONITORING PROGRAM
ESII-B

Lower Aquifer

upgradient wells
MW-13
MW-6
downgradient wells
MW-5
MUW-21
MW-24
MW-25

Upper Aquifer

upyradient wells
MW-15
MW-16
downgradient wells
MW-1
MW-2
MW=3
MW-4
MW-10
MW-11
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Units at ESII-B which are subject to interim status ground water
monitoring requirements are trenches 5, 10 and 11; and areas on-site where
disposal of hazardous waste or hazardous waste constituents occurred since
November 19, 1980 and which have not been demonstrated to have been cleaned up
such that no hazardous waste or hazardous waste constituents remain. The
history and locations of these areas are discussed earlier in this report in

the section on solid waste management units.

The ground-water monitoring requirements to which the facility is
subject pursuant to TSCA are met by the three PCB wells (PCB-1, -2 and -3)
immediately east of trench 5, and by certain upgradient and downgradient wells
in the RCRA monitoring network. Thus the two systems are integrated to some
extent and historically have had overlapping functions, which is the choice of
ESII-B. The three designated PCB wells are immediately downgradient of trench
5. Disposal of RCRA-regulated hazardous waste in trench 5 is authorized
pursuant to interim status, and the southern third of the trench has received
approval for disposal of PCBs. Disposal of hazardous waste has occurred in
the southern third of the trench since December 1986. Trench 5 is
double-lined and is the only land disposal unit on-site that may qualify to
receive federally-directed Superfund wastes. The facility's analytical
schedule, obtained by EPA during a facility inspection in March 1587,
indicates that the three PCB wells were to be incorporated into the RCRA
interim status monitoring well network in March 1987. Until recently, ESII-B
sampled its PCB well network monthly, analyzing for specific Aroclors,
chloride, pH, specific conductance and total organics (electronegative). It
recently received approval to sample quarterly, and to substitute total

organic halides (JOX) for total organics. The results generated for
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PCB-approval purposes historically have not been included with ESII-B's RCRA

ground water data submittals to EPA, but have been submitted to EPA separately.

CONSTRUCTION OF WELLS

Specific information on well construction materials and techniques
delineated below is5 derived from ESII-B's Part B application, February 1986.
A summary of well construction data is provided in Table 6. Silo wells SW-1-2
and SHW-3-2 (installed later) are not included. The three original silo wells
and the three PCB wells, while not included in the interim status monitoring
network at the time of this inspection, are included in the following

discussions regarding well construction and sampling.

Most of tha wells in the RCRA monitoring network were installed by air
rotary drilling methods. One well (MW-21) was installed using hollow stem
auger and wash rotary core methods. Air rotary methods for all wells
installed prior to July 19, 1985, involved foam and water injection to aid in
the removal of cuttings. This includes all RCRA monitoring wells except MW-16
and MW-25. Other wells instalied using this method include PCB-1, PCB-2, and
five D-series (test) wells. A sample of the foam ("Quik Foam") reportedly was
collected for chemical analysis to determine if organic compounds could be

detected in the foam.

Ory air rotary techniques were used on wells installed after July 1985,
which include current RCRA monitoring wells MW-16 and MW-25; MW-26 (no longer
in the RCRA network):; and PCB-3. Silo well 1 was constructed during the

period from July to October 1984 ysing a modified cable tool. Silo wells 2
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and 3, constructed between February and May 1985, were drilled using a

combination of air rotary and modified bucket auger methods.

For wells drilled using dry air rotary, a booster air compressor,
augmenting that of the rig, was used to clear the well of cuttings. Water and
foam injection were used to clear cuttings from the holes after the first

saturated sands were encountered.

Most of the air rctary holes were drilled with a 7-7/8-inch tricone
roller bit. Steel surface casing (8-~inch ID) was driven downward as the hole
was advanced. MWells MW-2, MW-4 and MW-6 were drilied with a 5-7/8-inch
tricone roller bit, and a 6-inch ID steel casing was driven. For all air
rotary-drilled wells, the steel casing was seated in clayey strata, 120 to 160
feet below ground level. The annulus outside of the steel casing was filled
with dry, granulated bentonite as the casing was driven. The open hole was
drilled from the bottom ¢f the casing to the total depth of the well
borehole. The final well screen and casing were installed in the open hole

and extended up through the steel casing to the surface.

Most of the RCRA and PCB wells consist of 4-inch ID, Schedule 40 PVC
joined with threaded flush joints and 4-inch ID PVC slotted well screens. The
exception is MW-6, which is 3-inch ID. Screen slots are .010 inch (except
SW-1, with a slot size of .020 inch), and 16-mesh, clean mesh silica sand was
used for the filter pack. Silo wells 1, 2 and 3 have 4-inch ID stainless
steel screens and steel well casings. Silo well SW-1 has no filter pack.
Filter packs in the other wells range in length from 10 feet to 90 feet.

Screen lengths range from 10 feet to 40 feet. There are no multiple
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completion wells or well clusters to monitor multiple, discrete aquifer
intervals. MWells are screened at the top of the aquifers. Since the lTower
aquifer is partially confined, the head rises considerably above the top of

the aquifer and the screened zone (Table 6).

The primary PVC well casing was installed through the outer steel
casing. In most wells the steel surface casing extended down from 120 to 160
feet and was left in place. In silo wells 1, 2 and 3, the surface casing was
retracted as the primary well casing, screen, sand pack, and annular seals
were placed. The annulus between the borehale and well casing, and the well
casing and steel surface casing were sealed with dry bentonite or bentonite
and cement grout. The top 10 feet of the annulus between the PVC and the
steel casing were filled with cement grout. Above-water annular seals were
placed from the surface. Annular seals beneath the water were tremied into
place with one-inch ID steel pipe. The amount of annular fill was determined

by periodically sounding the annulus as the seal material was being placed.

During the inspection, depths to the bottoms of 11 wells were measured,
and depths to the tops of installed, submersible pumps were measured in two
others. The measurements, and their corresponding values as reported in
ESTI-B construction logs, are given in Table 7. Eight of the 11 wells were
measured to be approximately two feet greater in depth than reported. In well
D-3 (shallow), which is reported to be 225 feet deep, soil! was encountered at
216 feet. Well MW-9 was initially measured to be approximately six feet
shallower than as reported in construction diagrams. During the purging
process, ESII-B's 20-foot stainless steel bailer was accidentally released

from the truck rig, plunging into the well. After the bajler was retrieved,



Tapble 7

DEPTHS OF WELLS MEASURED BY EPA
COMPARED WITH DEPTHS REPORTED IN ESII-B CONSTRUCTION LOGS

Reported Measured
Well Depth, *Ft. Depth, Ft.
PCB-3 190 191.84
SW3-2 195 197.69
D-13 215 217.45
MW-9 250 243.81
246,14%*
MK-3 219 219,37
D-3 Shallow 225 216.00
SW-2 200 202.76
SW-3 202.5 204,76
PCB-2 194 196.62
PCB-1 191 194,36
0-19 240 242.90
MW-25 273 273.00
(top of pump)
MW-11 230 229.44

(top of pump)

* as reported in well construction data in ESII-B Part B permit application

** after stainless steel bpailer fell into well
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the well was left for more than 24 hours before the field team returned to
resume the purging activity. At that time, the depth measurement indicated

that the well had increased in depth by more than two feet.

Measurements made to the tops of two submersible pumps were virtually
the same as the corresponding depths reported in construction diagrams. For
wells which were measured to be significantly deeper in total depth than as
reported in construction logs, errors in initial measurements during drilling
are suspected. wWhere depths appear to have decreased, both construction

record errors and sediments moving into the casing are suspected.

Eleven of the 14 RCRA monitoring network wells and one PCB well are
equipped with permanently-installied submersible pumps. The pump in each well
is placed near the bottom of the screen. Below the screen, typically, is a
ten to 20-foot sump. The discharge line of each pump holds approximately five
gallons of water and has no check valve. The combined effect of sumps beneath
the level of the pump intake and the lack of check valves is to make it
impossible to purge such wells dry. In its "Sampling Procedures" document
(provided during the inspection), ESII-B claims to purge "dry" six such wells
prior to sampling, but, for these wells, "dry" perforce means only until no
additional water can be extracted, given the existing equipment. Table 8
illustrates the relative effects that water which cannot be removed from a
well is calculated to have on the volume actually evacuated from that well,
expressed as a percentage of the total casing volume. Unless the wells with
such eguipment were purged "dry" several times prior to sampling (with the
necessary purge quantity dependent upon how many well volumes it is possible

to extract prior to breaking suction), one could not be certain to have
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removed the stagnant water prior to obtaining samples. ESII-B's written
sampling procedures indicate that, following the initial purge to "dryness,” a
guantity representing less than one casing volume is purged the next day

immediately before samples are obtained from these wells.

As noted above, the lack of check valves in the submersible pumps
causes the water in the discharge lines to cascade back down into the wells
when either the pumps are turned off or when suction breaks by purging to
“dryness.” If the pump is still running, the water will hit the moving
impellers. In any case, the water is subject to aeration that is unacceptable
for samples that may be analyzed for volatile substances or other labile

parameters.

As documented in Table 6, extremely long filter packs exist in most of
the 14 detection monitoring system wells. The lengths of effective filter
packs, that is, the length that is calculated to be saturated at each well,
ranges from 12 feet in MW~16 to 98 feet in MW-2. Eight of the wells have
effective filter packs greater than 45 feet in length. Filter packs serve to
fncrease the effective screen lengths of the wells. In at least three upper
aguifer wells, MW-2, MW-4 and MW-15, the combination of the screen andg filter
pack lengths cause the wells to effectively bridge the two aquifers. Such an
interconnection is not acceptable for two reasons: (1) water table
measurements are not valid, since they reflect influences from more than one
aquifer; and (2) should contamination occur in one aguifer, the
interconnection caused by the filter packs could cause the otherwise
unaffected aquifer to become contaminated. For that reason, ESII-B should

take steps to appropriately abandon or rehabilitate such wells as soon as
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practicable. Water level information obtained from these wells should not be

utilized in constructing water contour maps. Replacement wells should be

installied where necessary to maintain an adequate detection monitoring program.

Another effect of a filter pack which is much longer than the well
screen, is to greatly increase the amount of stagnant water that must he
removed from wells prior to sampling, to ensure that fresh formation water is
being sampled. This is true unless a well is purged virtually dry, in which
case formation water should enter the well casing at once. However, as
discussed above, ESII-B is not generally able to accomplish this, either due
to well yields, we!l design or the nature of the equipment in the wells. The
quantities of water which exist in the filter packs of the interim status
wells, the PCB wells and four silo wells have been calculated and are
presented in Table 9. (Yolumes residing in filter packs were estimated
assuming a porosity of 0.20.) The calculated, total volume of the casing plus
the filter pack is shown for each well, along with the number of casing
volumes and the number of effective volumes (i.e., filter pack plus casing)
which are purged by ESII-B prior to obtaining samples from each well (obtained

from ESII-B's “Sampling Procedures" document).

Wells MW-6 and MW-4 are bailed dry prior to obtaining sampies. Wells
which are bailed to dryness do not have the problem of inaccessible water
remaining in the well casing as do wells with permanently installed
submersibla pumps. For these wells, samples could properly be obtained as
soon as possible subsequent to bailing dry, regardless of the number of
volumes purged. Wells MW-5, MW-11, MW-13, MW-16, MW-21, and MW-24 have

submersible pumps and are bailed as dry as is possible, given the presence of
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the equipment. The balance of the wells, including PCB and silo wells, are
continuously purged (bailed or pumped) and then sampled. It is apparent from
Table 9 that insufficient volumes of water are being removed from many wells
prior to sampling, even when filter packs are not considered. When the impact
of the filter packs is taken into consideration, the calculations indicate
that, in some wells (aside from those bailed to virtual dryness), not even a

full volume of water is removed prior to sampling.

ESII-B SAMPLE COLLECTION PROCEDURES

Field Activities

As requested prior to the inspection, ESII-B had arranged for its
contractors to conduct "mock" purging and sampling activities at two wells.
EPA had requested to observe an example of these activities at a bailed well
and at a pumped well. ESII-B chose wells PCB~2 and MW-1 as the demonstration
wells. The purging and sampling procedures which were ohserved were generally
acceptable; however, in hindsight, it was determined that this was not an
adequate way to evaluate the practices that would be involved in an actua)
purging and sampling event. This is due in part to the fact that essentially
every well in the monitoring network is unique, given the variety of equipment
used for purging and sampling and the wide range of yields of the wells,K even
within aquifers. These factors force decisions at each well as to purge
rates, purge volumes and extent of recovery periods prior to sampie
collection. In addition, 14 wells (or more if PCB wells and silo wells are
sampled during the same event) must be purged and sampled according to a

timetable, during an actual sampling event. All of these variables
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contributed to the conclusion that the two-well mock sampling event was
insufficient for the type of evaluation needed. Therefore, an assessment of
this portion of ESII-B's ground water monitoring effort has been deferred
until Septemter 1987, when a routine comprehensive ground water monitoring
evaluation will be conducted by EPA and IDHW, during which ESII-B's ground
water sampling team will be observed during a scheduled sampling event, and

split samples will be obtained.

Records Review

During the inspection, two documents were provided by ESII-B pertaining
to its interim status ground water monitoring program. OQne is entitled
"Interim Status Groundwater Monitoring Program for the Hazardous Waste
Management Facility Located 10 Miles West of Grand View, Idaho (Site B8)
Operated by Envirosafe Services of Idaho, Inc. Boise, Idaho IDDO73114655.
June, 1986." A November 1985 version of this document had been obtained from
ESII-B prior to the inspection. The 1986 document includes a description of
the site hydrogeologic characterization efforts and the history of ground
water monitoring events; well locations and specifications; sampling and
analysis plan; ground water quality assessment outline; and sections on
statistical analyses, reassessment of monitoring well locations, and
recordkeeping and reporting. The second document is "Sampling Procedures,
ESII Site B, RCRA, TSCA, and Silo Test Wells," dated June 1986. This
document, which apparently was prepared by and for ESII-B's ground water
sampling contractors, describes the routine that is to be followed for the
interim status, silo and PCB wells during a sampling event. It specifies such

things as the order in which wells are to be purged and sampled; the volumes
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to be purged; the number of times to which each well is returned for purging
prior to sample collection; the rate at which water should be pumped during
purging at wells with submersible pumps; how long a well is to be left to
recover prior to further purging and/or sampling (specified as either later
during the same day or the next day, for wells which are not sampled directly
after an initial purge); the location of the water level measuring point on
each well head; and the level of personal safety protection required at each
well location. It also describes sampling techniques that are to be followed,
and includes a copy of a letter to ETC, the testing laboratory utilized by
ESII-B, delineating the analytical testing schedule from May through December

1986.

These two documents make it possible to evaluate the technical adequacy
and the appropriateness of ESII-B's sampling collection procedures as they
relate to the facility's regulatory obligations pursuant to the interim status
ground water monitoring requirements. As silo wells and PCB wells are

included in the documents, they are also included in this evaluation.

As demonstrated previously in the section on well construction, the
extensive filter packs in most of ESII-B's wells have the effect of increasing
the amount of water that should be purged prior to sampling for all weils
except those which are bailed to dryness. Because of the sumps beneath the
pump intakes and the lack of check valves, the wells which have submersible
pumps installed cannot be purged to dryness. An evaluation of ESII-B's
purging and sampling routines, as found in the sampling procedures document,

best can be made by categorizing the types of wells and equipment as follows:
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(1) Wells which are purged dry prior to sampling:

According to ESII-B's sampling procedures document, two wells, MW-4
and MW-6, are bailed dry during purging. The casing volume of MW-4 is
approximately 13 gallons. The procedures provided for purging this well
are to bail to dryness, approximately 17 gallons; return later the next
day, bail three more gallons and then collect samples. For MW-6, the
casing volume of which is approximately 12.5 gallons, the instructions
are to purge the well 15 gallons to dryness; return later the same day,

purge five additional gallons and then sample.

The preferable method for purging any well is to continuously purge
a sufficient volume (at least three volumes including filter pack) and
then immediately collect samples. Purging to dryness is less preferable
due to the aeration of the water which occurs when the water level ig
drawn below the top of the screen. However, wells located in certain
formations may not yield volumes sufficient to accomplish this, even
when purged very slowly. In such a case, the appropriate procedure
would be to purge to dryness; then wait only until the well has
recovered sufficiently to collect at least part of the required sample
volume, obtaining samples for labile parameters such as volatiles and pH
as soon as possible. 1If necessary, the well may be left to recover
further, after the initial samples have been obtained. However, the
well should not be purged further prior to sampling once it has been
purged dry, unless it is again purged to dryness. The benefit derived
from purging a few additional gallons from a well already purged to
dryness is cutweighed by the aeration of the water in the casing which

would be created by the additional bailing action.
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(2) Wells with submersible pumps which are purged until no additional
water enters the pump intake (i.e., when pump suction breaks), but which
cannot be purged to virtual dryness due to the nature of the equipment
in the wells:

These wells were described in the section on well construction and
are summarized in Table 8. They are MW-5, MW-13, MW-24, MW-21 and
MN-11. While the purging instructions for these wells vary somewhat,
each is purged until suction breaks, is allowed to recover until later
in the day or until the next day, at which time it is purged of a
specific amount of additional water, and then is sampled. It would be
difficult to ascertain what a sufficient purge volume would be for wells
which retain a significant portion of their casing volumes at a point
where no further water can be removed from them. Such a judgment is
made more difficult by the existence of the submersible pumps lacking
check valves, which cause the aeration of significant volumes of water
that cascade back into the well when suction is broken or the

submersible pump turned off.

Given the relatively small volumes that ESII-B purges from these
wells prior to sampling (Table 9), it is unliikely that the samples
obtained represent close to 100% fresh formation water. In addition to
the drawbacks inherent in this sampling scheme, the discharge outlets
from submersible pumps serve as a poor method for obtaining ground-water
sampies, especially those for anaiysis of volatile compounds, pH, or
other parameters which might be affected by aeration or heat. High
flow-rates delivered by submersible pumps cause turbulence and aeration

in the water; throttling back the flow in an attempt to control this may
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cause the water to gain heat (ESII-B's sampling instructions do not
address the flow rate to be used while obtaining samples). For these
reasons, it is recommended that the submersible pumps be removed from
these wells and that they be bailed for both purging and sampling
purposes. A continuous purge-to-sample routine would be preferable, but
if yields in these wells prohibit this, they should be bailed to virtual

dryness prior to sampling.

(3> Wells which are purged and then sampled with no intervening time:

This category includes wells which have submersible pumps installed
(MW-15, MW-16, MW-1, MW-3, MW-25, MW-10, and PCB-3); wells which have
bladder-type pumps installed (SW-1, SW-2, and SW-3); and wells which are.
bailed for both purging and sampling (MW-2, PCB-1 and SW-3-2). In all
of these wells, it is necessary to consider the effective volume of the
filter packs in determining the appropriate amount of water to be purged
prior to sample collection. It is apparent from Table 9 that none of
these wells is purged sufficiently. It is recommended that ESII-B
increase the quantity of water purged from these wells so that at least
three volumes (casing plus filter pack) are removed prior to sampling.
In addition, since obtaining samples using a submersible pump is not
acceptable for the reasons specified in (2), above, ESII-B should either
find another means for both purging and sampling such wells, or continue
to use a submersible pump for purging, but remove it prior to obtaining
samples with a bailer. Bladder-type pumps and bailers (made of

relatively inert materials) are acceptable for both purging and sampling.
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SAMPLING AND ANALYSIS PLAN

The sampling and analysis plan is contained within the interim status
ground water monitoring document, cited above, which is a lengthy document
that covers virtually all aspects of the ground water monitoring program.
Sample collection, sample preservation and handling, chain-of-custody,
analytical procedures and quality assurance and quality control measures are
appropriately presented. EPA-approved analytical methods are cited for ground

water sample analyses.

It is impossible to determine from the sampling and anralysis plan the
schedule for analytical parameters that are to be obtained during particular
sampling events, since the regulatory requirements for first-year samples and
subsequent-year samples are simply cited from the requlations, without
identifying which wells fall into which category. However, a copy of a letter
from Envirosafe Services, Inc. to the testing laboratory, delineates the
analytical needs for sampies from specific wells for May through December
1986. This letter is included in the sampling procedures document prepared by

ESII-B's sampling contractor, dated June 1986.

QUTLINE OF GROUND WATER QUALITY ASSESSMENT PROGRAM

Pursuant to 40 CFR § 265.93(a), the owner/operator must prepare an
outline of a ground-water quality assessment program that describes a
ground-water monitoring program that is more comprehensive than 1ts detection

monitoring system and which is capable of determining:
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(1) Whether hazardous waste or hazardous waste constituents have
entared the ground water;

(2) The rate and extent of migration of hazardous waste or
hazardous waste constituents in the ground water: and

(3) The concentrations of hazardous waste or hazardous waste

constituents in the ground water.

ESII-B's outline of such a program is quite brief and vague. The
introduction to the assessment outline states that the "outline will be
expanded into a plan" if dictated by ground-water quality. All items
discussed in the cutline need clarification and qualification. Specifics may
be limited in such an outline, but some should be included. The following

deficiencies are noted in the assessment outliine:

- The outline states that for the determination of the identity of
hazardous waste or hazardous waste constituents that have been released
to ground water, samples would be obtained for the parameters required
in 40 CFR §§ 265.92(b)(1), (2) and (3); and other parameters "specified
by the Regional Administrator." A method that ESII-B would follow to
determine appropriate analytical parameters should be included. A time
frame and frequency for sampling and analysis are not specified, but
should be. The outline should also state if analytical results would be
submitted to regulatory authorities and if so, the time frame for

reporting.

- The outline should specify if initial sampling activities would include
all interim status monitoring wells, other wells, or how well selection

would otherwise occu-.
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The outline states that the determination of the rate and extent of
migration of hazardous waste or hazardous waste constituents in the
ground water would entail the following:
(1) Documentation of aguifer characteristics based on exisiting
site-specific and published data;
(2) Samplé and analysis of "supplemental wells in the vicinity of
site;"
(3) Orilling, sampling and analysis of "additional wells as
needed."
It is not specified or explained what site-specific data would be
available to be used in the assessment or what published data would be
used as a source of information. It is also not stated what "in the
vicinity" refers to in terms of wells, e.g., if they are private or
public wells, where they may be located, or whether they have already

been identified.

The outline states that to determine the concentrations of hazardous
waste Or hazardous waste constituents in the ground water, water-quality
data developed as a result of the activities described above will be
"evaluated." The outline should make reference to a time frame for such
a determination and describe what protocols would be used to evaluate
the data. It should also state whether reports would be submitted to

the regulatory authorities and if so, the time frame for submittals.
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STATISTICAL ANALYSES

Records regarding the statistical analyses of ground-water data were
requested and crovided during the inspection. ESII-B's interim status ground
water monitoring program document (June 1986) contains a section on
statistics. Also supplied was evidence of limited statistical tests of
ESII-B's ground-water data, performed and submitted to ESII-B by a statistical

consultant.

In the documents provided, ESII-B states that, when sufficient data are
available, the Student's t-test and covariate analysis will be used to analyze
ground-water data. According to 40 CFR § 265.93(b), only the t-test is an
acceptable statistical method that an interim status facility may employ to
determine whether it should remain in a detection monitoring mode. Limited
results of covariate analyses conducted by the facility's statistician were
presented. T-tests apparently had not been conducted to compare data from
individual downgradient wells with background values. The results of the
analyses of covariance for indicator parameter values in the upper aquifer and
the lower aquifer, pertaining only to the January 1986 sampling event, were
presented. It is stated that no statistical "hits" were found. No other
evidence that statistical analyses had been performed was presented. In March
1987, ESII-B confirmed to EPA during a site inspection that no t-tests had
been performed on ground-water data, because "a year's worth of background
data was not available unti) the end of 1986." Statistical evaluations are

reportedly planned for 1987.
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Despite the absence of a year's worth of data for an upgradient, upper
aquifer well, ample data has been available for some time for ESII-B to
perform t-tests on the indicator parameter data from its interim status
wells. ESII-B was put into an accelerated (monthly) and expanded ground water
sampling schedule in 1984, because the site was behind in providing the ground
water monitoring information that exisiting facilities subject to RCRA were
required to have generated by November 1983; i.e., at least one year of
quarterly upgradient and downgradient data, including indicator parameters.
Information sufficient to conduct statistical analyses was not available in a
timely manner at ESII-B due to (1) the initial belief that a waiver from
ground water monitoring requirements would be feasible at this site (prior to
the discovery that water-bearing zones existed above the deep, regional
aquifer); and (2) the placement of the sole background well in an aquifer
other than the one monitored by the majority of the downgradient wells (prior

to the realization that two aquifers existed and must be monitored).

The fact that ESII-B had a technically inadequate detection monitoring
system in place until September 1985, should not be considered by the facility
as a basis to postpone determining whether statistically significant
indications of ground-water contamination exist at the site. It is
recommended that the statistics required by the interim status regulations be
performed by ESII-B and that the results be presented to EPA and IDHW as soon

as feasible.
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RECORDKEEPING AND REPORTING

In its interim status ground water monitoring program document (June
1986), ESII-B explains how it will comply with the record-keeping and
reporting requirements regarding ground water, as required by 40 CFR
§ 265.94. The document basically reiterateé the regqulations as written,
except for the regorting requirements specified at § 265.94(a)(2)(iii). That
section requires the owner/operator to submit to the Regional Administrator
annually, no later than March 1 of the following year, results of the
evaluations of ground-water surface elevations made pursuant to § 265.93(f),
and a description of the response to that evaluation, where applicable.
ESII-B's plan states that such information will be submitted to the Regional
Administrator "as part of the annual report required under 265.75." However,
§ 265.75 requires the submittal of a biennial, not an annual, report.
ESII-B's plan also states that it will comply with § 265.34(a)(2)(ii), which
requires that the owner/operator annually submit the following information to
the Regional Administrator no later than March 1 following each calendar
year: concentrations or values of the parameters listed in § 265.92(b)(3)
(indicator parameters) for each ground-water monitoring well, along with the

statistical evaluations required by § 265.93(b) for such parameters.

EPA records indicate that routine submittals from ESII-B to the Regional
Administrator of interim status ground water monitoring data or statistical
analyses have not been made. On one occasion, a submittal of ESII-B's
analytical data and ground water elevation measurements was made to the
Regional Administrator, for ground water monitoring data collected from

January through June 1984. This document, dated August 16, 1984, included a
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statement that its submittal was intended to comply with interim status
recordkeeping and reporting requirements. In general, however, analytical
ground water monitoring data have been submitted by ESII-B as part of its Part
B application submittals. Laboratory data from 1986 sampling events had to be
specifically requested from ESII-B in mid-March 1987 in order to be evaluated
for this report, as it had not been submitted. No statistical analyses were

provided when that data was subsequently provided.

The facility should follow its written plan, where it is consistent with
requlatory requirements, for routine submittals of required information. The
reference to data being submitted with an annual report should be deleted, and
the facility should not tie its obligations to submit specific interim status
ground water monitoring data to submittals required under other provisions;

although it is certainly acceptablie to submit information at the same time.

CONCLUSIONS

Considering the plethora of past and present land disposal activities at
the ESII-B site, the present monitoring network is thought to afford a fairly
high degree of assurance of protection of ground water, in that contamination
migrating from any point of origin on the site would likely have a discernible
effect on the ground water quality in one or more of the monitoring wells in
the interim status network. For this potential to be realized, however, it is
necessary to be able to place more confidence in the integrity of the

analytical samples collected from the wells.
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Because trench 11 is virtually aligned with the flow lines of the upper
aquifer, it 1ikely would be necessary to install wells within the disposal
trench in order to create a system that offers better monitoring
characteristics for contamination that may be released from the unit. Since
installing wells within the trench would not be environmentally sound,
monitoring the eastern edge of it along the flow lines is an acceptable
alternative, and one which should assure that contamination relteased from the
trench would be detected prior to migrating off-site. This explicitly
depends, of course, on the degree to which flow lines have been correctly
drawn; for this reason, it is imperative that £SII-B maintain wells and/or
piezometers which may not he in the monitoring network but which can provide

valuable water table elevation data on a regular basis.

The three PCB wells should provide adequate coverage immediately
downgradient of trench 5. Ouring the next ground water monitoring inspection,
it will be verified formally whether they were incorporated into the interim
status ground water monitoring network since the trench began receiving RCRA

hazardous waste in December 1986.

Since ESII--B is proposing to install new wells for its detection
monitoring system for purposes of a final RCRA permit (discussed later in this
report), it is not deemed necessary for the interim status network to be
independently upgraded by the installation of new wells, for the purpose of
improving on the construction of current wells. Nevertheless, there are
several steps ESII-B should take at once to improve its interim status ground

water monitoring system and to secure more reliable ground water samples:
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(1> Well D-19, which is located in the upper aquifer approximately
downgradient of trench 10, should be incorporated into the interim
status ground water monitoring network to provide an immediate detection
well for that trench, which is a regulated unit despite the fact that it

no longer receives waste.

(2) Wells with screens or filter packs which span the two aquifers
monitored beneath the facility should be appropriately abandoned or
rehabilitated, and replaced where necessary to maintain an adequate
detection monitoring network. All other wells, regardiess of whether
they are included in the interim status network, should be maintained
for purposes of obtaining periodic water level data and updating water

table contour maps accordingly.

(3) Submersibie pumps should not be used for obtaining ground water

samples. If they are used for purging, check valves must be installed.

(4) All wells should be purged of at least three volumes of water,
including that calculated to reside in the filter pack, immediately
prior to sampling. MWells with yields that are so low that this cannot
be accomplished, should be purged to virtual dryness and then sampled
for labile parameters as soon as the well has recovered sufficiently to

obtain the required sample volumes.

(5) Student's t-tests can and should be performed for indicator

parameter data generated from ESII-B's interim status monitoring wells.
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(6) Ground water monitoring data generated from the interim status well
network, water level measurement data and evaluations, and
demonstrations of required statistical analyses should be submitted
annually to the Regional Administrator, as required by 40 CFR

§ 265.94¢a).

(7) The scope of ESII-B's ground water gquality assessment outline
should be broadenad, to reflect more specifically what a ground water

assessment plan would entail.

(8) The three PCB wells (PCB-1, PCB-2 and PCB-3) downgradient of
trench 5 should be verified formally as having been brought into the
RCRA interim status network, since the unit reportedly receives
RCRA-regulated hazardous waste (including Superfund wastes) in addition

to PCB wastes.
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GROUND WATER MONITORING OF SILOS

As described previously in this report, the ESII-B site was used in the
early 1960s as a Titan missile base. Massive concrete structures were
constructed within huge excavations, each of which extended to 160 feet in
depth at the locations of the three missile silos. Tunnels were installied
between silos at a depth of approximately 60 feet. Other underground
structures were constructed at various locations on the site at approximately
the same depth. Upon completion of the construction of each silo and its
underground support facilities, the excavations were backfilled with soil to
original grade. Eacin of the silos and many of the associated structures were
used for the disposal of hazardous and PCB wastes after the site ceased being
utilized as a missile base. Subsequent drilling activities at the site have
identified a variety of hazardous constituents in the soil at a depth of

approximately 60 feet in the vicinity of these structures.

EPA and ESII-B entered into an Agreed Order on November 23, 1983,
requiring an investigation of soils and ground water contamination in the area
of the silos. Pursuant to that order, a plan was implemented for sampliing and
analysis of ground water downgradient of each of the three silos, and for
determining whether hazardous waste or hazardous constituents had leaked or
were leaking from the silos and ancillary underground structures. ESII-B's
subsequent sampling and analysis efforts at or near the silos detected

contamination in both ground water and soils, as shown in Table 10.

On October 31, 1985, EPA issued a RCRA section 3008(h) order to ESII-B,

addressing remedial measures to be taken in the silo areas where contamination



Taole 10, Ground Water ana Soil Contamination
Reported 1an tne Area of the Silos

SILO 1

SOIL

Sampliny dates: 7/31/84 - 10/15/84

Deptn Constituent Concentration, ppo
56-548 ft, chloroform 166,000
(unsaturated) 2-cnloruphenol 137,000
2,4-dicnloropneno| 993,000
{,4,5-tricnlioropnenol 1,010,000
1,2,4-tricnloropenzene 80,000
192-133 ft. caroan tetracnlarige 115
chioropenzene 115
cnlorgfaorm 143
metnyl bromide 862
metnylene cnloride 201

GROUND WATER
Sampling date: 6/23/85

Constituent Concentration, Dppo
caroon tetrachloride 15.3
cnloroform 86.9
methyl chloride 54.5
metnhylene chloride 38.8

SILO 2

SOIL

Sampliing dates: 2/24/85 to 3/14/85

Deptn Constituent Concentration, ppd

82.%5- 63.5 ft. chiorofornm 32
(unsaturated) metnylene cnioriae 46

179.5 ft. cnhioroform 26

methylene ¢nioriae 109



Taple 10, cont.

SILO 2 (cont.)

GROUND WATER

Sampliny date: 4/29/85

Constituent Concentration, ppb
cnloroform 108.4
methylene cnloride 35.0
metnyl chloride 107.1
caroon tetracnioriqge 4,5
trichloroetnylene 3.6

Sampling date: 6/28/85

cnioroform 3.4
metnylene cnloride 21.4
SILO 3
SOIL

sampling dates: 4/25/85 to 5/22/85

Deptn Constituent Concentration, ppo
60-65 ft, methylene chloride 5,000
(unsaturatea) cnloromethane 28,209
tetrachloroetnylene 6,657
cnhioropenzene 39,4387
PCB (aroclor 1260) 27,000
2,4,0 tricnloropnenol 20,019
2,4 dicnloropnenol 27,102
202 ft, cnloroform 18
metnylene cnloride 347

GROUND WATER

Sampliny date: 6/28/85

Constituent Concentration, ppb
cnioroform 293
metnyl cnioriae 27.3
methylene cnloride 118

tricnloroetnyiene 3.8
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had been discovered. In response, ESII-B submitted a remedial investigation
work plan in April 1986, and as part of that plan initiated a silo well data
assessment program to evaluate the presence of the contamination. The
assessment program was designed to determine if hazardous constituents might
be present in the upper aquifer as a result of a release from the silos or if

contaminants were present due to other causes.

The results of the silo well data assessment program were submitted by
ESII-B in December 1986. Included in the program report are explanations of
how activities such as well drilling, well construction, well development,
sampling errors and/or analytical procedures could have been responsible for
the appearance of hazardous constituents in ground water samples from the silo

wells, as opposed to an actual release from the silo complex.

As part of the assessment program, silo wells SW-1, SW-2 and SHW-3 were
continuously pumped and intermittently sampled for a period of 15 days,
immediately prior to this inspection. This was done, in part, in an attempt
to flush clean the intake portion of the wells including the screens, filter
pack materials, void areas and collapsed formation materials immediately
outside the well screen, which could have been contaminated by previous well

drilling and/or installation procedures.

A synopsis of analytical results of ground water samples for carbon
tetrachloride, chloroform, methyl chloride, and trichloroethylene from wells
SW-T, SW-2, SW-3, SW-3-2, MW-3, MW-4 MW-10, MW-11, PCB-1, PCB-2, PCB-3 and
various field and trip blanks was recently submitted by Envirosafe Services,

Inc. These data cover sampling dates from December 1984 through December 1986
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and are presented, as received from the company, in Appendix D.
Concentrations of the four hazardous constituents in the silo wells decreased

to near or below detection limits after the pumping activities of June 1986.

ESII-B has suggested that the volatile organic chemicals that have been
found in the ground water downgradient of the silos may have been the result
of drag-down of contamination from soil at higher levels into the upper
aquifer during well-drilling activities. However, as demonstrated in Table
10, not all of the constituents found in the ground water were also found in
the unsaturated soil at each respective silo. For example, carbon )
tetrachloride, methyl chloride and methylene chloride were found in the ground
water at silo 1 but not in unsaturated soil samples at depths of 56-58 feet;
methyl chloride, carbon tetrachloride and trichloroethylene were found in
ground water at silo 2 but not in unsaturated soils at depths of 62.5-63.5

feet; and methyl chloride, trichlorcethylene and chloroform were found in

ground water at silo 3 but not in unsaturated soils at depths of 60-65 feet.

EPA does not believe that the silo well data assessment program
adequately demonstrated that no release has occurred from the silo complex.
The nature of ESII-B's 1S-day pump test, conducted in a low-yielding aquifer,
could have caused a masking of the contaminaticon due to dilution by ground
water drawn from other parts of the aquifer. The data which were presented do
not eliminate the possibility that the volatile organics which have been
detected are due to leakage from the silo complex and that such contamination
has migrated vertically through the sediments to ground water. If ESII-B's
assessment that a release has not occurred is correct, the ground-water

contamination will not return over time. Therefore, sampling and analysis of
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the silo wells and selected RCRA interim status wells for volatile organic
compounds 1s being required on a quarterly basis. Should new evidence confirm
that hazardous constituents have been released to ground water, EPA would seek
an accelerated investigation to fully characterize the nature and extent of
the contamination, in order to facilitate any remedial action determined to be

necessary.
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PROPOSED GROUND WATER MONITORING PROGRAM

In addition to existing regulated land disposal units, ESII-B has
proposed new surface impoundments and a new trench, shown on Figure 13, as
part of its Part B permit application. Other land disposal units may be
proposed for a later permit determination. As part of its application, ESII-B
has proposed a ground water detection program to monitor regulated units that
have received hazardous waste subsequent to November 19, 1980, or which wil)
receive hazardous waste if approved in the permit determination. The proposed
program is supplemented by three wells to monitor the silos, which are

pre-RCRA solid waste management units.

In addition to earlier proposals made as part of its Part B permit
application, ESII-B submitted revised proposals for a ground water monitoring
program in December 1986 and April 1987. Several discussions between EPA and
Envirosafe Services, Inc. personnel were held regarding the content of the

December sugmittal, leading to the recent submittal of the April document.
ESII-B's proposed ground water monitoring program is different in many
aspects from the interim status program. Those aspects, as presented in the

December 1986 and April 1987 submittals, are described here briefly.

WELL LOCATIONS

ESII-B has proposed that each of the two aquifers would have four
upgradient wells. Sixteen downgradient wells are proposed for the upper

aquifer and eight for the lower aguifer. Maps showing proposed well locations
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and equipotential contour lines for the upper and lower aquifers are shown in
Figures 14 and 15. At EPA's request, ESII-B included a proposal for the
installation of two wells at downgradient locations which are at or near the
estimated area of transition of the upper aquifer. At such locations, an
upper aguifer well and a lower aquifer well would be installed. The rationale
given by ESII-B for the choice of monitoring locations is that they are "based
on groundwater flow directions, aquifer properties determined during the site
characterization study...and the location and orientation of existing and
proposed regulated units." Horizontal distances between proposed well
locations, as measured perpendicular to flow lines, average 145 feet in the
lower aquifer and 785 feet in the upper aquifer. Regarding horizontal spacing
of monitoring wells, ESII-B states that computer modeling efforts of the
vadose zone "have shown [that] significant spreading of hypothetical leachate
plumes occurs in the vadose zone at Site B and [that] hypothetical leachate
volumes of reasonable size released into the vadose zone will not reach the

uppermost aquifer during the closure-post closure period of the site.”

WELL CONSTRUCTION

ESII-B has proposed the use of a combination of new, existing and
redrilled wells for its monitoring network, as indicated in Figure 13.
Redrilled wells would take advantage of the previous drilling efforts but
would include well design and contruction details identical to those of new
wells. 1In the lower aquifer, existing wells which are proposed to be included
in the new well network are the four background wells (LMW-13, LMW-27, LMW-28
and LMW-30). Existing wells proposed for the upper aquifer are UMW-16, PCB-1,

SW-1-2, SW-2 and SW-3-2. The general construction of existing wells is
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described previously in this report, in the section on the interim status
ground water monitoring program. Siio wells SW-1-2 and SW-3-2 are located
near silo wells 1 and 3, respectively, and are approximately 100 feet more

distant from the silos than are wells SW-1 and SW-3.

The proposed construction of new wells (illustrated in Figures 16 and

17) includes the following features:

(1> MWell screens would span the entire saturated thickness of the
aquifer at each well location. This would entail screen lengths ranging

from 10 feet to 60 feet.

(2) The drilling method proposed is air rotary with water and Quik-Foam
injection to set driven steel surface casing to approximately 140 feet.
From 140 feet to 20 feet above the top of the aquifer, dry air rotary is
proposed. It is also stated that if removal with dry air is not
possible below 140 feet, water/foam injection would be used to about 20

feet above the aquifer.

(3) Existing site characterization data would be used to guide well
construction activities. From 20 feet above the anticipated top of the
aquifer to the first saturated sand, and for an additional 20 feet (if
possiblie), the bucket auger method or a combination of dry air rotary
drilling and split spoon sampling would be used, in order to identify
the first saturated sand encountered. From the bottom of the bucket
auger section to the anticipated bottom of the aquifer, air rotary with

water and foam injection would be used.
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(4) Each well would have a surface casing of 8-5/8-inch OD (8-1/8-inch
ID) Schedule 40 steel with welded joints, which would be driven to

approximately 140 feet in a 7-7/8-inch diameter borehole.

(5) All new wells would have a nominal inside diameter of four inches.
A 10-inch dense phase cup is proposed for each well. The dense phase

cup, well screen and bottom end plate would be 304 stainless steel.

(6) HWell screens, which would span the agquifer thickness at each
location, would extend 10 feet above the encountered static water level
in the upper aquifer wells. A five-foot stainless steel riser would be
placed above the screen. In the lower aquifer, screens would be
positioned at the bottoms of the inner confining bed, and a stainless
steel riser would be placed above the screen to five feet above the
static water level. MWater levels in the lTower aquifer would extend up
to 20 feet above the top of the screen due to the confined head of the

lower aquifer.

(7) From the top of the stainless steel to two feet above ground level,
4-inch Schedule 40 PVC with threaded flush joint couplings would be
used. Stainiess steel centralizers would be located at the bottom and

top of the well screen assembly.

(8) Slot sizes of all screens would be .010-inch. No. 16 silica sand
would be used for the filter pack. 1In its proposal, ESII-B states that
the screen slot and filter pack sand were sized for the screen sjot size

and aquifer sands, and further, that the use of the specified
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combination of slot size and filter pack material is supported by

textbook sizing calculations as well as prior experience at the site.

(3) For new wells, it is stated that the filter pack would extend from
the bottom of the dense phase cup to above the top of the screen not
less than two feet but not more than 10 percent of the total length of

the filter pack.

(10) Because the top of the filter pack would he below the
potentiometric surface in the lower aquifer wells, the requirements for
sealing the annulus of a well in the lower aguifer are different from
those in the upper aquifer. The seals in the upper aquifer wells would
have 10 feet of two percent bentonite-cement grout on top of the filter
pack. From the top of the cement to 10 feet below the steel surface
casing, dry granulated bentonite would be placed. Another plug of two
percent bentonite-cement would be tremied on top of the granulated
bentonite and would extend five feet up into the bottom of the steel
surface casing. Dry granulated bentonite would then be used to fill the
inside of the steel surface casing to 20 feet bDelow ground level.
Concrete would be used to fill the upper 20 feet of annulus and to form
a four-foot-square pad approximately four inches thick around the base

of the well head.

In lower aquifer wells, ten feet of two percent bentonite-cement
grout would be tremied on top of bentonite pellets placed on top of the
filter pack. From the top of the grout to 10 feet below the surface

casing, a bentonite grout with a high, unhydrated solids content would
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be tremied into place. Bentonite-cement would be tremied on top of the
bentonite grout and would extend five feet into the surface casing. Ory
bentonite would then be used to fill the annulus to 20 feet below ground
level. Concrete would fill the upper 20 feet of annulus and create a

pad similar to those in upper aguifer wells.

(11> After completion of well construction, wells would be treated with
a distnfectant such as calcium hypochlorite to retard the growth of iron
and or sulfur bacteria. Wells would then be developed using, in the
following order: stainless steel bailer, air 1ift surging, stainiless
steel bailer, and final development by stainless steel submersible

pump. Water removed during the development process would be monitored
periodically for specific conductivity, temperature, pH and turbidity.

The total volume of water removed from each well would be recorded.

ANALYTICAL PARAMETERS

ESII-B has proposed a schedule for ground water sampling and analysis as

follows:

(1> Indicator parameters (TOX, TOC, pH and specific conductance)

quarterly for the first year and semi-annually thereafter;

(2) Volatile organic compounds from EPA's Priority Pollutant list and

total phenotic compounds, semi-annually;
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(3) Aroclers, cnloride and TOX quarterly, to satisfy TSCA requirements

for ground water monitoring of PCB disposal units: and

(4) Major anions and cations, annually.

ESII-8 proposes that wells SW-1-2, SW-2 and SW-3-2 would be included for
the purpose of monitoring only non-requlated units, i.e., those that had not
received hazardous waste after November 19, 1980, and that these wells would
be sampled only once per year. Samples would be analyzed for the parameters
listed above, but the results would not be included in any statistical

analyses performed on the sample data obtained from the other wells.

MONITORING FOR HEAVY AND LIGHT IMMISCIBLES

ESII-B's current (interim status) ground water monitoring program does
not include checking for the prasence of immiscible substances that may
collect at the tops or bottoms of water columns, depending upon their density
relative to water. ESII-B's proposal states the intention to check for the
presence of light and heavy immiscibles each time a well is sampled. Light
and heavy immiscible phases are proposed to be monitored using an interface
probe. If the presence of either were detected, a sample would be collected
to submit for laboratory analysis. ESII-B also states that, regardless of the
indications from the water-level probe, a sample of the top 0.5 foot of the
static water column in the well and the bottom liquids and sediments would be
collected twice per year, as part of the well maintenance program. A
discrete-interval sampler (Kemerer-type) or double-check-valve sampler would
be used to collect the samples, which would be submitted for laboratory

analysis.
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PURGING AND SAMPLING TECHNIQUES

ESII-B proposes that, depending upon field conditions encountered
subseguent to well installation, wells would be purged using stainless steel
submersible pumps (to be removed prior to obtaining samples) where well yields
are greater than one gallon per minute, and using stainless steel bailers in
other locations. ESII-B has agreed not to utilize submersible pumps for
obtaining ground water samples, and to install check valves where they are
used for purging purposes. All samples are proposed to be obtained using

dedicated Teflon bailers.

Three well volumes, including the quantity calculated to reside in the
filter pack, are proposed to be purged from wells pricr to obtaining samples,
unless the wells can be evacuated to dryness. In that case, one volume would
be removed. ESII-B has not indicated that it would attempt to purge wells
continuously of three volumes instead of bailing to dryness, when yields (and
controlled purging rates) would permit. The proposal does include a provision
that samples would be collected as soon as the well had sufficiently
recovered, in low-yielding wells purged with a bailer. For wells purged with
a submersible pump, samples would be obtained immediately after the pump had

been removed from the well.

STATISTICAL ANALYSES

ESII-B has proposed to subject only indicator parameter data to
statistical analyses. ESII-B states in its proposal that "statistical

analyses...cannot be performed on the VOAs or total phenols because none are
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present in background analyses; therefore, any comparison of these parameters
between upgradient and downgradient wells, or within each well over time,
would be done using a non-statistical methodology, such as trend-line analysis
or other graphical techniques." While this argument may be valid for volatile
organic compounds, total phenolics in fact have been detected in certain
upgradient and downgradient wells atAESII-B, as discussed in this report in

the section on ground water sample data.

ESII-B has proposed to utilize two separate parametric statistical
tests, both of which would have to indicate the presence of a significant
difference befcre an investigative action would be taken to verify or prove
erroneous the subject data. In accordance with 40 CFR § 264.97(M)(1)(ii), the
owner/coperator must use either the Cochran's Approximation to the
Behrens-Fisher Student's t-test or an equivalent statistical procedure to
determine whether a statistically significant change has occurred in water
quality at the point of compliance as compared with background data. Such a

determination must be made semi-annually, pursuant to 40 CFR § 264.98(d).

ESII-B has proposed to use the averaged replicate (AR) t-test and the
analysis of covariance (ANCOVA). ESII-B states that ANCOVA eliminates several
biases that are built into the t-test because "it does not assume that ground
water data should be homogeneous over time and at all locations." ANCOVA does
eliminate seasonal effects that could alter the values of certain parameters
in some hydrogeologic regimes where such seasonal effects are significant; but
it also requires that, for a significant difference to be found, the
differences in values for a given parameter among downgradient wells must be

less than the difference hetween the value obtained for a particular
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downgradient well and the background value with which it is compared. This
effectively assumes that differences in the values of indicator parameters
would nearly uniformly change in the downgradient wells should a release occur
to ground water. However, at a large site such as ESII-B, a release would be
unlikely to affect all of the downgradient wells in either aquifer uniformly.
It is more.11kely that a narrow plume would initially affect the water quality
in one or two wells. This consideration is particularly important in a
detection monitoring system, where the goal is to detect a release before it

is allowed to disperse in any direction.

In its proposai, ESII-B states that if a statistically significant
difference is confirmed by both the AR and the ANCOVA procedures, the steps
described at 40 CFR § 264.97(h)(1) to certify the statistically significant
variance would be implemented. It goes on to state that if a confirmation
were made, the conditions described at 40 CFR § 264.98(h) would be implemented
with two exceptions: "only the well(s) in which the variance occurred will be
resampled, and background values will be established for an applicable list of
parameters to thorougly characterize the nature and extent of any contaminants
present.” No description of what such an applicable list would entail is

provided.

NON-STATISTICAL EVALUATIONS

ESII-B proposes to use an unspecified trend Tine analysis to evaluate
all ground-water data other than those generated for indicator parameters.
The only explanation offered as to how such an evaluation would be conducted

and interpreted is that “[ilf trends are identified, a program will be
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developed to determine the cause and significance of the trend."” Trend line
analyses, appropriately conducted, would be a suitable way to follow and
evaluate values of pH, specific conductance, total dissolved solids (if
monitored), total phenolics and major ions. Trend lines for volatile organic
compounds would be inappropriate in a detection monitoring system. The
detection of such a compound in a downgradient well should be considered a
"hit" under specified circumstances, such as: (1) the compound was not also
found in blank samples; (2) other volatile organic compounds were
concomitantly reported; and/or (3) the concentration of the compound exceeds
previously established threshhold values, such as the method detection limit.
A program that would specifically address such occurrences should be outlined

in detail.

WELL MAINTENANCE

ESII-B has described a well maintenance program to be conducted as part
of the ground water monitoring program for the site. It would entail
well-head inspection prior to sampling; semi-annual sounding to determine
total depth of each well; periodic re-development and disinfection; and
determination of specific capacity (gallons/minute/foot of drawdown after a
specified period of pumping) at the time of installation and before and after

any maintenance is performed, or bi-annually if no maintenance is scheduled.

DETERMINATION OF WATER TABLE ELEVATIONS

In its most recent proposal, ESII-B has stated its intention to retain

15 existing test and monitoring wells that would not be incorporated into the
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detection monitoring program, but which would be retained for the purpose of
periodically determining water levels. It is also proposed that 11 existing
wells and piezometers be abandoned, reportedly because they either connect the
upper and lower aquifers or have sand packs that come within 10 feet of

bridging the confining bed between the aguifers.

EPA agrees that wells or piezometers which bridge the two aquifers do
not provide useful water level data and may present pathways for contaminant
transport from one aquifer to another, and therefore should be appropriately
abandondoned or rehabilitated. For example, EPA concurs that wells MW-2 and
MW-4 should be abandoned, as stated in this report in the secticon on the
interim status ground water monitoring program. Well MW-15, which bridges the
aquifers, is an upgradient well which ESII-B has proposed to redrill as an

upgradient well for the permitted monitoring network.

It is important that ESII-B maintain an adequate system that will allow
an accurate, routine evaluation of the ground water flow directions in the
aguifers. Such information is crucial in the upper aguifer along the northern
border of the site, where no wells have been proposed to be included in the
detection monitoring network. The decision to exclude placement of such wells
is based on ground water contour maps which indicate that flow lines parallel
trench 11. Such a conclusion is dependent upon water level data, which are
not fixed in time, and which must be verified periodically so that an adegquate
degree of confidence can be placed in the locations of the wells in the
monitoring network. It is also important to procure such information in the
central areas of the site, where ground water flow direction in the upper

aquifer is in question, particularly as it relates to the area of the silo
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complex. ESII-B has proposed to abandon well D-8, which is centrally placed,
but which does not appear from well boring logs to breach the two aquifers.

It should not be abandoned unless it is replaced with an appropriate
substitute. Simi'arly, the construction of the remaining wells which ESII-B
has proposed to abandon should be scrutinized closely prior to doing so, as it
may be more appropriate to maintain sohe of them for informational

purposes.
COMMENTS

Since EPA and ESII-B are still conducting dialogues concerning the
appropriate ground water monitoring program for the RCRA permit determination,
ccnclusions regarding ESII-B's permit application are not made here.

Following are a few comments regarding the facility's submittal.

(1) Proposed construction designs and methods for the new upper and
lower aquifer wells appear to be appropriate for a detection menitoring
system at this site. MWhere lower aquifer wells are to be placed in
locations where the upper aquifer is saturated, ESII-B should describe
the construction techniques to be used to prevent interconnection of the
aquifers and to preclude vertical migration of contamination, should it

be present at any time.

(2) Silo wells SW-1-2 and SW-3-2 may not be downgradient from their
respective silos. Silo wells SW-1 and SW-3 are more appropriately
located and should be utilized in ESII-B's ground water monitoring

network.
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(3) ESII-B's rationale for horizontal spacing between wells is being

evaluated and independently studied by EPA.

(4) EPA concurs that volatile organic compounds are appropriate to use
as indicators of contamination at this site. The volatile organic
compounds included in the Hazardous Substance List (as referenced in
EPA's contract laboratory program and in the Federal Register, Vol. 51,
No. 188) would be a more appropriate list than the Priority Pollutant
list, since the Hazardous Substance List of volatile organic compounds
includes all of those on the Priority Pollutant list, plus a few
additional compounds which could be important indicators of ground-water

contamination at a hazardous waste site.

(5) EPA agrees that statistical analyses should not be applied to
values obtained for volatile organic compounds at this site, at this
time. EPA is still considering what, if any, statistical methodologies
would be appropriate for ESII-B's indicator parameter data. However,
analysis of covariance, as proposed by ESII-B, is not an acceptable
statistical methodology to be used in conjunction with or instead of

other statistical tests for such data generated at this site.

(6) A description of the procedures to be followed by ESII-B, should a
statistically significant change in indicator parameter values be
detected and verified, needs to be more detailed in a permit than ESII-8

has offered in its submittal.
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(7> ESII-B proposes to deviate from 40 CFR § 264.98(g), which requires
that statistical analyses be conducted for all parameters and
constituents which are required by the permit to be monitored. However,
for parameter and consitutents not proposed to be statistically
analyzed, ESII-B has provided no method for determining what value or
values would be considered indicative of ground water contaminatiaon, and
no reference is made to any actions that would be taken in response to
such a finding. MWhere application of statistical methods to data
generated at this site is deemed inappropriate by EPA, it would be
appropriate to specify concentrations (or trends) for individual
parameters and constituents which would act as triggers to set into
motion procedures including the following: notification of the Regional
Administrator in writing of a finding indicative of ground-water
contamination; resampling efforts, including identification of wells to
be sampled and analytical parameters; submittal of an application for a
permit modification to establish a compliance monitoring program; and
provisions for a demonstration that a source other than a regulated
unit, or that error in sampling, analysis or evaluation was responsible

for the finding.

(8) Annual sampling of silo wells, as proposed by ESII-B, may not pe
frequent enough to determine in a timely manner whether contamination
previously detected in those areas actually represents a release to

ground water.

(9) Wells and piezometers which currently exist within the interior of

the site or along the northern site boundary, and which do not briage



both aquifers, should be maintained for the purpose of obtaining water
elevation information throughout the permitted life of the facility. If
sufficient numbers of such wells do not exist after determining which
should be abandoned due to bridging, additional wells or piezometers
should be installed to ensure that ground water flow directions in the

upper aquifer can be accurately and routinely evaluated.

(10) Wherever possible, wells should be purged of three or more volumes
of water to ensure that samples are representative of formation water,
and then immediately sampled. Wells should be purged to dryness only
when the aquifer yield in a given location precludes a continuous

purge-to-sample routine.
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GROUND WATER SAMPLE DATA

INSPECTION DATA

The analytical results obtained from ground water samples obtained
during this inspection are summarized in Appendix C. A discussion of the
usability of the data is reproduced in Appendix D. Data for total! phenolics
and pesticides are recorted to be unusable, based on quality assurance
considerations. Also unreliable are values for nitrate nitrogen, TOC and, in
certain specified samples, chloride, sulfate and ammonia nitrogen. Region 10
had intended to use tne major ion data, including the carbonate/bicarbonate
balance, to supplement the geochemical characterization of the site; however,
this was not possible because the data were reported as qualitative rather
than quantitative. Acetone was abundant in blank samples and therefore, the
values reported for all samples are uynrelfable as indicators of its presence

in ground water.

The balance of the data is usable, with usability classified as either
guantitative, semi-quantitative, or qualitative, as delineated in Appendix 0.
Aside from the pesticide data, all results for volatile and semivolatile
compounds are quantitative. Samples were obtained for dioxin analyses, but
the samples were not analyzed until sometime after the other samples, and the
results presently cannot be located. This report will be amended to reflect

the results if they are discovered or reproduced.

The sample analysis data are for the most part unremarkable. Low levels

of chloroform were detected in silo wells SW-1 and SW-3, consistent with the



106

results ESII-B has obtained recently for those wells. An unidentifiable
semivolatile compound was reported in SW-3 at 17 ug/1, although it was not
reported in the duplicate sample obtained from that well. Low levels of
phthalate compounds were reported in wells MW-11, MW-13, PC8-1, PCB-2, PCB-3,
MW-16 and MW-21, and in a field blank. Phthalates were not detected in the
stainless steel silo wells, reinforcing the belief that phthalates are
released from the polyvinyl chloride well casings. N-butylbenzenesulfonamide
was tentatively identified in well D-19 at an estimated concentration of

9 ug/}. The same compound was tentatively identified in MW-3 at an estimated
concentration of 17 ug/l. An unidentifiable semi-volatile compound was

identified at an estimated 215 ug/1 in MW-5.

REVIEW OF ESII-B SAMPLING DATA FOR INTERIM STATUS WELLS

A review of the available ground-water data for the interim status
monitoring well network from January 1984 through December 1986 was
conducted. As mentioned previously, it was not unti} late in the report
preparation process that EPA realized that ESII-B had been conducting monthly
analyses for samples from the interim status wells that were much more
extenstve than had been believed. These data were requested and obtained for
the sampling events in 1984 through 1986. In May 1986, ESII-B discontinued
monthly sampling and also discontinued analyzing ground-water samples for the
extensive 1ist of organic parameters that it had been obtaining since January
1984. Since May 1986, only those parameters required by 40 CFR Part 265
Subpart F reportediy have been obtained for the evaluation of RCRA groung
water monitoring wells (except four upper aquifer, downgradient wells, which

are sampled quarterly for volatile organic compounds as part of the silo well
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monitoring program). In addition to the 40 CFR Part 265 Subpart F parameters
required of a facility operating a detection monitoring system, ESII-B8's
historical data base includes monthly samples from January 1984 through April
1986, analyzed for the following parameters: Priority Pollutant volatile
organics and base/neutral extractable compounds; Priority Pollutant acid
extractable compounds and pesticides/PCBs.(analyzed in only three sampling
events, in 1984); and a few constituents from the 40 CFR Part 261, Appendix
VIII 1ist of hazardous constituents, which had been reported from the first
sampling event in January 1984, when EPA and [DHW obtained split samples for
analysis. Those constituents are isophorone, naphthalene, pyrene and 2,4,5-T,

all reported at concentrations below 1 ug/l.

Trichlorcethane was routinely discovered in wells MW-1, MW-3 and MW-5 in
1984. ESII-B discovered that the pumps installed in those wells contained
substances other than stainless steel. It was reported that glue present in
the pumps contained solvents. The pumps were replaced in January 1985, and
the detected levels of trichloroethane subsequently decreased and eventually
disappeared. The levels of trichloroethane in well MW-5 (the well with the
highest concentrations) ranged between 12 and 61 ug/! during 1984. In April
1985, the concentration of trichloroethane in MW-5 was reported as 11 ug/}l.
Trichloroethylene was detected in MW-3 at 3 ug/l in April 1984, but was also
detected in a trip blank sample that month. 1In April 1985, trichloroethylene
and tetrachloroethylene were reported at concentrations of 7.6 and 7.4 ug/l,
respectively. None of these compounds was detected in samples after May 1985,

including those obtained during this inspection.
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Methylene chloride and trichlorofluoromethane have occurred regularly in
ESII-B ground-water samples. Because many blank samples, both field and trip,
have shown the presence of comparable concentrations of these compounds, they
are not reliable indicators of contamination at this site. Also abundant in
the PVC wells are phthalate compounds. The balance of ESII-B's data base
reflects infrequent "hits" of organic compounds at low concentrations, the
existence of which have not been substantiated by subseguent sampling events.
For example, chloroform was reported in MW-3 and MW-3 at 0.6 ug/1 in February
1984 but has not been reported since. (It was, however, reported in a fileld
blank in June 1984.) Pyrene, reported in wells MW-4 and MW-5 in the January
1984 sampling event, was reported in MW-2 in August 1985 at a concentration of
2.21 ug/l. Fluoranthene was reported in the same well during the same

sampling event at 3.15 ug/l.

Analyses from 1986, obtained monthly by ESII-B for its extensive
parameter list only through April of that year, show the following compounds
as being detected, all in March: isophorone, 2.2 ug/1, MW-10; benzo(a)pyrene,
3.53 ug/1, MW-16 (upgradient well); benzo(a)pyrene, 5.05 ug/1, MW-24;
benzo(k)fluoroanthene, 6.13 ug/1, MW-16 (upgradient well); and
benzo(k)fluoranthene, 9.49 ug/1, MW-24. Isophorone was reported in the
January 1984 sampling event in wells MW-4, MW-5 and upgradient well MW-6 (all
below 1 ug/l concentration) and had not been detected again until March 1986.
Otherwise, the compounds noted above had not been detected previously, were
not detected in the April 1986 sampling event, and were not detected in the
samples obtained during this inspection. Not unlike these values, occasional
spikes of TOC or TOX appear in ESII-B's historical data base, although the
significance of these indicator parameters cannot be evaluated since

statistical analyses were not performed for them.
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Total phenolics presents a parameter category of interest at ESII-8.
Total phenolics have veen reported in a few wells over the period duriang which
ESII-B has been sampling, but not all wells appear to be affected. Oata for
total phenoliczs are shown in Table 11. There are no reports of total
phenolics detected in the upgradient wells in the upper aquifer, although
MW-6, a lower aquifer, upgradient well, shows the presence of phenolics on
three occasions, all below 100 ug/l. Well MW-11 shows a single reported value
in October 1985 of 294,000 ug/1, several orders of magnitude greater than any
other value reported. This value was confirmed by ESII-B to exist in the
technical data report as well as in the summary data report, which EPA

received.

Although values for total phenolics are prescribed for use as indicators
of ground water quality, the presence of total phenolics above detection
Timits is not necessarily an indication that ground-water contamination has
occurred. Phenolics comprise a class of aromatic organic compounds which
occur in nature, but they also represent one of the highest-volume chemical
groups produced in the United States. Examples of phenolics are phenol, the
cresols, xylenols, resorcinol, naphthols, and chlorinated phenols, such as

pentachlorophenol.

The presence of total phenolics in ESII-B's data base does not have any
immediately clear significance. Except for three sampling events early in
1984, ESII-B's analytical efforts have not included the acid extractable
compounds from the Priority Pollutant list, which consist of ingividual
phenolic compounds. The analytical methodology used by ESII-B's laboratory

may be responsible for the fact that only occasionally are values repcrted for



MW-2

MK-3

MW-4

MW-5

MW-6

MW-19

MW-11

MW-21

* %

Taole 11,
Historical Reports of Total Pnenolics;
ESII-B Groung Water Samples, January 19384 to April 1986

Sample Total
Datex Phenotics ug/ 1 Notes
1/84 16 Sample anaiyzeqd by IDHW
9/84 2490
1/85 750
2/85 68
10/85 69
1/34 22 Sample analyzed by [DHW
9/384 170
2/85 79
7/85 74
1/84 22 Sampie analyzed Dy IDHW
12/84 720
1/86 99
1/84 13 Sample analyzed py EpA
4/85 54
7/85 53
1/84 23 Sample dnalyzed py gpa
1/84 25 Sampie analyzed by Epa
2/85 93
2/86 50
10/85 120
10/85 294 ,000**
10/85 80
1/86 51

ESII-B montnly data for total pnenolics js availaole for welis MW-1
througn MwW-6 from January 1984-198¢ and in wellsg MW-10, Mw-11, MW-13,
MW-15, MW-16, MW-21, MW-24, and MW-25 from January 1985-Apri1l 1986,
Wnere no data 1S reported in tnis table, no total Phenaolics were
detected,

ESI confirmeg that tnmis value jg founa in the labordtory raw data report
as well as tne summary data report, However, tne company recently
requested ijts laboratory tg confirm the valye 1ndependently.
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total phenolics. Method 3065 of SW-846, which has the relatively hign
detection limit of 50 ug/1, has been employed. It is not ynlikely that
phenolic compounds occur naturally in the ground water beneath the ESII-8
site, but have 7ot been reported because of the method detection limit.

Ouring the process of preparing this report, EPA recommended to ESII-B that it
request its laboratory to change the subject hethodoloqy to SW-846 method
9066, which has a detection Timit as low as 2 ug/1; or to some other
EPA-approved methodology which has a relatively low detection limit. By doing
so, the significance of the already-reported total phenolics data should

become more apparent.

Total dissolved solids (TDS) in the ground water at ESII-B also may be
of value to monitor. ESII-B has conducted limited analyses of total dissolved
solids, but a Timited data base that was developed in 1984 and 1985 is
complemented by ESII-B's analysis for TDS in its samples split with EPA during
this inspection. Historical TDS data for the wells sampled during the
inspection, along with corresponding specific conductance values, are
tabulated in Table 12. [t is interesting to note that in certain wells, such
as MW-3, PCB-2, and SW-2, TDS values increased by approximately three-fold.
Although no previous TDS data exist for SW-1 and SW-3-2, the recent values are
very nigh compared with the most of the values for other parts of the site.
High total dissolved solids in the region of the silo complex would tend to
add credence to the previously discussed theory that vertical recharge
preferentially occurs in that area. However, since the value for SW-3 is
reported to be below detection Jimit, which is not a plausible value for any
ground-water sample, the reliability of all of the TDS data reported from this

sampling event must be questioned. ESII-B has been asked to have its



Taple 12,
Historical Specific Conductance ang Total Dissolveq Solids Data
for wells Sampled Ouring tne June 1986 EPA Inspectigna

well 12/84 4/85 8/85 11/85
MW-3 T0SD 1U80 990
CONDC 1500 1410
MW-5 DS 86¢ 862
COND 1450 1430
MW-9 TDS 724 722
COND 1010 1010
MW-10 TDS 802 84y
CUND 1119 1160
MW-11 TDS 1270 1270
COND 1710 1780
4N=13 DS 652 744
COND 1050 1220
MW~15 TDS 300
COND 1340
MW-2] TOS 498 58¢
COND 814 937
MW-25 T0S 715
COND 1100
PCB-1 DS 91z
CUND 1430
PCB-? DS 960
COND 1380
PCB-3 TDS 1060
COND 1400
SW-1 TDS
COND
SW~2 TDS 1060
CUND 1460



. Table lZ.(continuec)
Historical Conauctlvity anda Total Drssolveg

12/84 2/8% 4/85 8/85
T0S 1250
COND 1600
TDS
ConD
TDS
Cuhb
TDS 934 1059
COND 1325 1420

All values are from £SII-8 data except 6/86 conducti

EPA during tnis Inspection. Values for conductivit
dates wnen TDS values were alsg ootained,

Values in myg/l,

Values in umnos /cm.,

ESII-B nas peen dsked to verify tnese values,



laboratory verify the value reported for SW-3. Regardless, analyzing for
total dissolved solids on a reqular basis would be advisable at this site,
since it may provide valuable information as to the localized status of site

geochemistry and hydrology, and, therefore, contaminant transport.

CONCLUSIONS

There does not appear to be any reliable evidence of ground-water
contamination at the site boundary of ESII-B in efther of the two monitored
aquifers. From a regulatory standpoint, ESII-B must fulfill fts interim
status obligations to carry ocut required statistical analyses in order to
obtain a RCRA permit allowing it to operate in a detection monitoring mode.
Long-~term sampling of wells in the silo complex area will be necessary to
definitively determine whether ground water contamination exists from past
practices in that area. The discussion below is limited to data generated

from the interim status ground water monitoring wells.

The occasional reports of the detection of various organic compounds at
low concentrations, not consistent in location or substantiated in time, are
not readily explainable. Technically, probably the best parameters to be used
as indicators of ground-water contamination at ESII-B are volatile organic
compounds. ESII-B's monthly analyses of Priority Pollutant volatile organic
compounds serve as a good indication that ground water contamination had not
occurred, at least until May 1986 when ESII-B discontinued that schedule.
However, such demonstration is somewhat diminished by the existing wel!

construction and the purging/sampling technigues employed by the facility.
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While the anaiytical tests have been thorough, the guality of many of the
samples, and thus the relfability of the data generated from them, is

gquestionable.

Specific¢c changes in ESII-B's purging and sampling technigues are
racommended earlier in this report in the review of the facility's interim
status ground water monitoring program. Once ESII-B improves the degree of
reljability that can be placed in the samples it collects, additional analyses
should be conducted to confirm the absence of ground-water contamination in
the interim status wells. Analyses for total phenolics should continue, but
with a methodology that provides a detection limit lower than S50 ug/1. It is
also recommended that ESII-B include total dissolved solids in its parameter
Tist, at least periodically, to follow trends in these values and to be
alerted to any dramatic elevations in TDS values which might be an early

indicator of contaminant transport.
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FIELD MEASUREMENTS



date

6/17

5/17

§/12

6/18

6/19

6/14

6/20

Mi-25

MW-13

MW=-16

PCB-1

FIELY papaveToRS

GWTF In PECTION,

parameter

time

temp(°C)

i
cond(umhos/cnm)

time
temp
cond
oH

time
temp
cond

pH

time
temo
conr
pH

time
temp
cond
pH

time
pH

cond
temp

time
temp
PH

cond

JUNE 193¢

1022
18.1
7.0
375
1512
21,5
1400
5.8

084cs
20.3
759

7.05

1212
22.2
72
7'3

1835
19,0
720
7.3

1000
6.9

1029
18.3

a4s
18.4

XS

1125

ESII-?

1045
13,0
7.0
850

1530
24,2
126

6'9

0513
20,7
220
7.1

1300
22,5
759
7.3

Cs0n
20,2
750
7.3

1035
7.0

1280
18.3

915
18.2
7.1
1100

1725
21,2
1312
6.9

0658
21,2
750
7.1

1212
7.1

mn2n
18,6



date well
6/20 W-21
6/23 SWl-2
5/23 Ske1
6/23 SU=2
6/23 SW=3
5/24 -3
8/24 N-13
6/25 -5

Earameter

time
temp
DH

cond

time
pH

cond
temp

time
temp
pH

cond

time
temp
pH

cond

time
tamp
oH

cond

time
tamp
pH

cond

time
temp
pH

cond

time
temp
pH

cond

page 2

1410
20.4
7.1
875
0950
6.9

1240
19.5

100
20.2
7.2
97%
1045
18.8*

7.1
300

1056
20.3
7.3
350

1905
19.6

7.2
1050

1345
18.8

650

of 3

1510
21.5
7.2
925
1202
7.0

1060
19.3

1540
21.5
7.9
925

1452
19.8
6.9
)

1625
22.7
7.2

1300

6/25

0853
19.0
7.0

1000

5/24

5/24

1030
21/1
7.1

1225

1320
19.3
§.85
1100

0932
19.0
7.4
990



date

6/25

6/25

paramgeter

time

pH
cond
tamp

time

temp

pH
conductivity

time
temp
cond

oH

(compiled from field notebooks)

Pdge 3 of 3

1955
7.05
1000
19.3

1040
19.3
7.0
530

1150
19.5
750
7.2

1030
7.0§
1015
19.6

1118
19.6
7.0

1100

1715
19.4
675
7.1

7.05
1020
20.2

1145
19,7
7.0

1100

1730
18.7
6590
7.1

1145
7.0

1025
19.9

18'9
660
7.0



APPENDIX 8

PARAMETERS, ANALYTICAL METHODS AND DETECTION LIMITS
FOR EPA SAMPLES OBTAINED AT ESII-B
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Table B8-1

ANALYTICAL PARAMETER LIST AND DETECTION LIMITS

VOLATILES

chloromethane
1,1,2,2,tetracnloroetnane
promomethane
1,2-dichioropropane
vinyl ¢nloride
trans-1,3-d1cnloropropene
chioroethane
trichloroethylene
methylene cnloride
dipromocnlgoromethane
acetone
1,1,2-tricnlorgetnane
carbon disulfiae
penzene
1,1-dichlorgetnene
cis-1,3-dicnloropropene
},l1-dicnloroetnane
2-cnloroetnhylvinylether
trans-1,2-dichloroetnene
oromoform

chloroform

2-hexanone
1,2-dichloroethane
4-metnyl-2-pentanone
2-butanone
tetrachloroetnene
1,1,l-tricniorgetnane
toluene

carbon tatrachloride
chlorobenzene

vinyl acetate
ethylbenzene
bromedicniorometnane
styrene

acenaphthene

pnenol
2,4-din1tropnenol
4-pitropnenol
bis(2-cnloroethyl)etner



detection limit, ug/l

¢u
<J
20
20
24
20
20
29
20
2u
2Q
20
100

140
20
20
20
24q
20
20
100
20
20
29
20
20
20
2Q
1u0
20
2V
20
2J
20
20
20
40
20

20
2y

Table B8-1, continued

SEMIVOLATILE COMPOUNDS

dipenzafuraa
2-cnloropnenol
Z2,4-d1n1trotoluena
1,3-d1cniorooenzene
Z2,a-ainttrotoluene
1,4-d1chloronenzene
diethylpntnalate

penzyl alconol
4-cnlorupnenyi-pnenyletner
1,2-dicnloropenzene
fluorene

2-metnylpnenol
4-pitroaniine
pis(2-cnloroisopropyl)etner
4,6-d1n1tro-¢-metnylphenol
4-metnylpnenol
n-nitrosodipnenylamine(l)
4-promopnenyl-pnenyletner
nexacnlornetnane
hexachlaropenzene
nitrooenzene
pentacnioropnenol
1sopnorone

gnenantnrene

2-nitropnencl

anthracene
2,4-d1metnylpnenol
di-n-butylpntnaiate
fluorantnene

penzoic acid
p1s{2-cnloroetnoxy)methane
venzidine
2,4-a1cntoropnenol

pyrene
1,2,4-tricnioraobenzene
putyloenzylpnthalate
napnthalene
3,3-dicnioropenzidgine
4-cnioroaniline
penzo{a)antnracene
nexacnlorgoutadiene
bis(Z2-etnylinexyl)pntnalate



getection limit, ug/l

20
20
20
20
20
20
100
20
24
20
100
20
20
20
20
100

detection ltmit, ug/l

.05
.05
.05
.05
]
.10
)
.10
.10
1.0
.50
.50
1.0

Table B-1, continued

SEMIVOLATILE COMPOUNDS

4-cnloro-3-metnylpnenol
chrysene
2-methylnepnthalene
di-n-octyl pnthalate
nexachlorocyclopentadience
benzo(b)fluoranthene
2,4,5-tricnloropnenol
penza(a)pyrene
Z-cnloronaphtnaliene
indena(1,2,3-cd)pyrene
2-n1troaniiine
dibenz(a,n)anthracene
dimetnyl pnthalate
penzo(g,h,i)perylene
acenaphthylene
J-nitroaniline

PESTICIDES and PCBs

alpha-BHC
delta-B8HC
neptachlor
neptacnior epoxide
dieldrin
endrin
4,4'-00DD
4,4'-0DT
endrin ketone
toxapnene
aroclor-1221
aroclor-1242
aroclor-1254



detection limit, ug/l

.U
.03
Jdh
.05
U5
.09
10
a0
.10
.50
.50
.20
.20
.24
1.0

detectlgn limit, ug/l

100

JEST— O
N O WO &~ 0w

21
12
500
1000
238

0.2
2160
10

10
150

10

10
1000

Table B-1, continued

PESTICIDES/PCBs

aroclor-1254
beta-BHC

deita-8HC
gamma-BHC (1indane)
alarin

endosulfan [
4,4'-DYE

endosul fan []
endosulfan sulfate
methoxycnlar
cnlordane
aroclor-1016
aroclor-1232
aroclor-1248
aroclor-12n0

METALS AND OTHERS

aluminum
antimony
arsenic
parium
perylilum
cadmium
calcium
chromium
cobalt
copper
vanadilum
2ine
sulfate
total organic carbon
magnesium
manganese
mercury
nickel
potasium
selenium
silver
sodium
thallium
iron

lead
cyanide
cnloride



Table B-1, continued

getection limit, ug/l METALS AND OTHERS

54 promide

300 nitrate

1000 total organic halide

100 purgeaple organic carbon
54 nitrite
10 total phenols

5 purgeanle organic nhalide

140 carbonate/bicaroonate
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APPENDIX C

SUMMARY OF CONCENTRATIONS FOR SUBSTANCES REPQRTED
[N GKOUND WATER AND BLANK SAMPLES OBTAINED DURING
THE EPA INSPECTION AT ESII-B



TABLE C-1

KEY TO SAMPLE IDENTIT£§§

Sample Source

Trip Blank
Equip. Blank 0n 3§ Pump
Fiela Blank near MW-25 & Mw-1Q
Field Blank near My-lp
Field Blank near SW-3
Bailer 8lank

PCB-1

PCB-2

P(CB-3

Sk-1

SW-1 dup.

SW-2

SKH-3

SW-3 aup,

SW-3-2

MW-3

MW~5

MW-9

MW-10

MW-1]

MW-13

HW-18

M- 2]

MW-25

D-18

D-19

Inorganics Sample No,

MQA 461
MQA 447
MQA 445
MQA 454
MQA 440
MQA 457
MQA 443
MQA 444
MQA 449
MQA 458
MQA 456
MQA 457
MQA 450
MQA 442
MQA 459
MQA 436
MQA 460
MQA 433
MQA 455
MQA 434
MQA 439
MQA 451
MQA 453
MQA 446
MQA 448
MQA 441

Organics Sample No,

Q1250
Q1236
Q1234
Q1243
Q1229
Qi241
Q1232
Q1233
Q1238
Q1247
Q1245
Q1246
Q1239
Q1231
Q1248
Q1225
Q1249
Q1222
Q1244
Q1223
Q1228
Q1240
Q1242
Qi23s
Q1237
Q1230




TABLE C-2
ANALYTICAL RESULTS



Solo BMITROSATT, 1D ¢TI
CASE MO: 4044

SHPLE W0:
SAPLE LOCATION:
SAPLE TYPE:

SEMI-  PHENOL

Vo4 14-DICHLOROBENTENE
BIS(2‘ETHYU'EXYL)PHMATE
DI-M-BUTYLPHTHALATE
DI-¥-0CTYLPHTHALATE

PEST/ MO HITS
PCR

TIC- W0 HITS
VOA=-PT

TIC- F=-BUTYLBENZENE UL ONAK I TiE
SeME- TETRAMETHYL THI OUREA

TOTAL | ALLMIM

RETALS  ANTINONY
ARSENIC
BARIUM
BERMLLIim

CADMIUN
CALCIUN
CHROMIL

NICKEL -
POTASSIUN
SELENIUM
SILVER
SODIUN

THALL TUM

ALL CONCENTRATIONS aRE IN usrL,

—— e

— e —

133000

1710

70800
493

28700

162000

7

38

134000

1470

64100

25800

— - e

5.4

13,4

24

102000

787

148000

4.1
Y~}

112000 ¢

69200 |

30100 |

165000 |

172

e — e -



SITE! | OWIRDSAFE, I3 (433)
CASE MO: 4044

SAPLE 0
SAMPLE LOCATION:
SAPLE TYPE!

01247/ 0mse Q1250/Man4é
L St
TRIP MK

VANADTUN
I -

INORS,  AMMONIA NITROGEM
INDIC. BROMIDE
CHLORIDE
CYAMIDE
NITRATE NITROGEN
NITRITE NITROGEN

PoC

PO

SULFATE

Toc

TOTAL PHENOLS
ToX

CARBONATE
BICARBONATE

ALL CONCENTRATIONS 4RE IN us/l,

124000

195000

76

693000

— e e e

')
’]

P

61

490000
1060

480000
3400

776000



pr—,
Saidle

HVIRCSAES 1D (43)

CASE WO: 4044

SNPLE wo:
SAMPLE LOCATION:
SAPLE TYPe;

VoA

SEN]-

PEST/
PCB

FIC-
Y0a-PY

TIC-
SENI-

ACETONE
CHLOROF ORM
METHYLENE CHLORIDE

PHENOL
11 4-DICHL OROBENZENE

BIS (2~ETHYLHEXTL ) PHTHALATE
DI--BUTYLPHTHALATE
DI-M-OCTYLPHTHALATE

NO HITS

NO HITS

NICKEL
POTASSIUM
SELENIUM
SILVER
SODIuM

THALL TUM

ALL CONCENTRATIONS ARE N wn,

| 8.4 J

!

I(PUR 841) 44)
I 2% J
! 200 J

—— vy —

s — e,

!
|

— e, -

0.2

A2-4

— o ——

918

—— e

26 J

31l

830

718

— e e



SITE]  EWVIROSAFE, Ip 433)
CASE N0! 6044

SAPLE ND!
SAPLE LOCATIONS
SAPLE TYPE:

VAMADIUN
a1 o

INORG, AMMOMIA NITRDGEN
INDIC, BROMIDE
CHLORIDE
CYMNIDE
NITRATE MITROGEN
RITRITE NITROGEN

POC _

POX

SUFATE

ToC

TOTAL PHENOLS
Tox

CARBOMATE
BICARBONATE

ALL CONCENTRATIONS ARE IN us/L,

~

13
10000

3000

6000

—— e - — . —

6000

— m— e

—— e

—

1000

4000

100

1100
11



SITE:  EMVIROSWE) 1) (433)
CASE ND: 6044
SHPLE WD; UMMM 01220 oui T U223/ 34 36 01228/m0a439
SMPLE LOCATION: WL Sv-32 ey e VLl w1y ELL w3 ELL my-13
SAPLE TYPE: L6 L5 Limg L5 L5
voh ACETONE ] 1381 118} 7.6 B 200 3 | 5.8 B
CHLOROFDRN ! ! ! ! ! !
METHYLENE CMLORIDE ! | ! I I [
SENI-  PHENOL | I ] | ] !
oA 174-DICH OROBEIZENE ! ! | | ] |
BIS C~ETHYLHEXYL)PHTHALATE ! ! ] ] I 241
DI~%-BUTYLPHTHALATE ! ! ! 2204 f !
DI#-0CTYLPHTHALATE ] ] ! [ ! I
PEST/ MO HITS [ ] ] ! ! [
PCR ! } ! ] ! I
TIC- MO HITS ! ! ! ] | !
VoA-PT ! ] ] | ! ]
TIC- N~BUTYLBENZENESIL Ovn 1D ! I ] I (PUR 894) 17J | !
SENI- TETRAMETHYL THIOUREA ! ! ! ] I !
VoA LMKMOWN I ] I ! ! [
LMD ! ] ] ] ] !
TOTAL  ALUNIMM ! ] 566 | ] 5440 | !
METALS  ANTINONY ] ! ! ! | I
ARSENIC ] ] 46,8 | I ] 7
BARILN ] $5 4 | 43 60 | 73
BERYLL I ] ! i ] ! |
" CaDUIIM | | : | | |
CALCTL i 159000 94600 | 140000 | 143000 | 46600 |
CHROMILA i 17 ] ! 23 !
COBALT ! ! I ] ! ]
COPPER - ! 16 | ! ! ! !
IRON ] 703 9410 | 4 4450 | 194 |
LEAD - ! ] 2.9 | ] 34| ]
MAGNES TUN { 73200 38500 | 66900 | 68500 | 25400
KANGANESE ! “43 25 | 141 | %7 | 141 )
MERCURY ] I ! ! [ . !
NICKEL ! ! I | ! !
POTASSIUN ! 29000 | 2600 24900 | 29700 | 14700 |
SELENIUAY i I ! ] ! f
SILVER | | I i [ l
SODIum ! 133000 | 74700 | 133000 ) 119000 | 167000 |
THALL TU | I ! I ! I
ALL COMCENTRATIONS ARE IN wn, A2=5



ID LWIROSHE I3 433,
CASE MO: 4044
SAPLE wO:

SAPLE LOCATION:
SAPLE TRE:

Ll S¥-3-2
L6

VANAD ILi¢
i -

INORS,  WSONIA NITROSEN
INDIC, BROMIDE
CHLORIDE
CYANIDE
NITRATE NITROGEN
NITRITE NITROSEM

POX
SULFATE
ToC

TOTAL PHENOLS
ToX

CARBONATE
BICARBONATE

ALL CONCENTRATIONS ARE IN w/L

L]

2700

645000

700
13900
27

180000
1700

394000

—— . e e e o

)|

13400
J10

681000

e — e e

— o e

24600

8100

764000



SITE!

EWIRDSAFE, [D (430)

CASE MD: 6044

SAPLE N0
SMPLE LOCATION:
SAPLE TreE:

U748 Q1730/M0A441

ELL B-18
L8

WL 19
L5

QIZ2/MOMAT  QIZII/MOAMA  QIZTS/MOMA4S

VELL PCY-1
L6

L PO-2
L6

L M-S
L6

VoA

SEMI-

PEST/
pce

TIC-
Y0A-PT

TIC-
SEXI-

TOTAL
KETALS

ACETONE
HLOROF ORM
METHYLEME CHLORIDE

PHENOL

1»4~DICHLORUBENZENE
BIS(2-ETHYLHEXYL )PHTHALATE
DI--BUTYLPHTHALATE
DI~-0CTYLPHTHALATE

MO HITS

¥Q HITS

. F-BUTYLEENZENESULONAAITE

TETRAMETHYL THIOUREA

ALLKTNUN
ANTIMONY
ARSENIC .
BARIUN-
BERYLLIUN

CADKIUM
CALCIUN
CHROMIUM
COBALY
COPPER"

IRON
LEAD -
MABNESTUN
MANBAMESE
MERCIRY

NIOKEL -

POTASSTUM
SELENIUM
SILVER
SODIUN

THALL UM

ALL CONCENTRATIONS ARE IN ue/L.

— o -
.

9.7 A

I{PUR B887) 9J

4310

61000 |
2.1 |
400 |
3370 1

!

73800

31

678

131000

1080

269

W24

.21

145

11
361

79400

2100

165000

38 J

4180

119

135000
1Y

30
4800

2.8
63800

30000

138000

5.4 B

5.9
560



<TID ENIROSAT, MO/ INE ha

CASE MD! 4044

SAPLE 1o; U237/Ma48 QU230/maa441 A1732/m443 Q1233 /M0444 QU2IZ/MaM46

SAPLE LOCATIONS VELL )-18 L -1y L Pey-; L rey-2 ELL w25

SwPLE H L6 L6 L L= L5
VANADTUNM I M4 ! ! ! !
I ! 7 1 I ! R &

INORS,  AMNDNIA NITROSEN I 00 | 2800 | 1600 | 6800 | 100 |

INDIC. BrOWIDE ! ! | ! ! 0
CHLORIDE ! 140000 | 19400 | 42000 | 36000 | 330 |
CYMIDE ! ! ] ] ! !
NITRATE NITROGEN ! 240 | 30 4800 | l !
NITRITE NITROGEN ! ] ! ! ! !
POC ! ! ! | ! I
PoX ! I ! ! ! !
SULFATE ! 135000 | 2050000 | 22000 | 365000 | 800 |
Toc ! 1800 | 1400 | %00 | 00 700 |
TOTAL PHENDLS ! ! ! | ! !
T0X I ! ! ! ! !
CARBONATE | | ! | ! |
BICARBONATE I 370000 | 645000 | 767000 | ! 681000 |

ALL CONCENTRATIONS ARE IN ue/L

A2-9



— e e

SMPLE 0 QTSN 0124000008 U20/MMST 01244/ 10045s 1246/ M08
SMPLE LOCATION: e i TR S P W2 L W10 e
SAPLE TYPE: L6 Liks L6 Lw-$
VA ACETONE | 7.2 B 16 | 5.9 @ a3 |
CHLOROFORN ! | ! | | |
KETHYLEE CHLORTDE ! I | | . |
SENI-  PHEMOL i l ! | l 4
11 4-DICH. OROBENTENE [ ! r | l |
BISC-ETHYLHEXYL)PHTHALATE | 5.6 J | 2.8 J | 2241 I I
DI-¥-BUTYLPHTHALATE I | ! I | !
DI-H-0CTYLPHTHALATE ! 1 ! I | |
PEST/ N HITS | ! I ! r :
PC3 | l ! ! ! [
TIC~ . N0 HITS ! ! I | I !
V0A-PT | 1 i ! | !
TIC-  k-BUTYLROTDESU nwze I I I ! | I
SENI-  TETRAMETHTL THIOUREA ! ! ! | | |
VA LKNOWN ! | | | | 1241
LACHOWN [ ! | : : r
TOTAL  ALLBIMM ! 24600 | 205 | l I |
HETALS™ ANTIMONY I ! I I ! r
ARSENIC ! "o I .2 | I |
BARILN I 46 | Mo 85 | I T
BERYLLIUN I ! | | | I
CADNTIN I n ! ! ! I
_ CALCIUM I 171000 | 103000 | 52200 | 520 | g |
CHRONTUN ! Q2 I ! I 16 |
COBALT _ I | ! | ! l
CoPPER I %0 | | | I 16 |
TRON I 20400 | 1890 | 46 | 21 | 83
LEAD I W6 | | | I
MAGNESTUN ! 61400 | 50600 | 29800 | 7900 | 60600
MANGANESE ! 813 | 26 | VA 20 | 489
MERCURY | I - | | :
NICKEL r j | | r |
POTASSTUN | 2200 | 220 | 20200 | 24200 | 8500 |
SELENTI : | | | | !
SILVER | I 1 | ! 1
SODIUM ! OO 1 1TS000 | 1es000 89000 | 103000 |
THALL TU | | | r f |
AZ2-190

ALL CONCENTRATIONS ARE IN us/L,



Siik. LY [AUSes T D (433

CASE M0 6044

SHPLE 0 UMY 01240/m00451 C12Q/MMS3  01244/M00e53 244/ MMy

SNPLE LOCATION: LT WL L ey L W10 g gy

SAPLE TYpe: L-§ LV L6
VANAD LR | 2 | ! ! ! I
K - ! %7 | T ! 3 |

INORG, AMMONIA NITROGEN r 00 | 700 | 58000 | 200 | 200 |

IDIC, BRONIRE ! ! 10 | l ! 80 |
CHLORIDE [ 1600 1 54000 1 gipeg 1460 | 19009
CYMIE | r | ! r !
NITRATE NITROGEN I I 1000 | 500 | | r
NITRITE NITROGEN ! | | ! n I
PC | : | | | !
POX l | 1 l ! |
SULFATE 650000 1 gs000 12001 400000 | so0009 |
rc - ! 20 | 2600 | 200 400 | 20 |
TOTAL PHENDLS ! l I [ 10 | !
X — r ! | ! | 1
CARBONATE 1 | ! 1 i !
BICARBONATE 2000 1 4000 1 7pse0 I S41000 1 smpee |

A2-11

ALL COMCENTRATIONS ARE IN ue/L,



aiTE:

EVIRDGwrzr 1) (4335)

CASE NO: 6044

SANPLE D!
SAPLE LOCATION?
SAMPLE TYPE!

Q249/MM60
WELL W3

L6

VoA

SEMI-

PEST/
PCR

TIC- .
VOA~PT

TIC-
SENI--

TOTAL
METALS

ACETONE
CHLOROF DRY
RETHLEE CHLORIDE

PHENOL

1»4~DICHLORODENZENE
BIS(2-ETHYLHEXYL ) PHTHALATE
DI-4=-BUTYLPHTHALATE
DI-#-OCTYLPHTHALATE

N0 HITS

M0 HITS

 N-BUTYLBENZENESUL DNAIDE

TETRAMETHYL THIOUREA

THALLTUM

ALL COMCENTRATIONS ARE IN us/L,

— - —

4.8 B

a5 J

166

9.3

574

2 O

179000

— em . om - — e — - — — . e m — . — -
. '

A2-12



. - v — ;
ceiar  EAVIRCSeFTs I3 (4330

CASE 40! 4044
SAPLE 0! T1249/M0M60
SAPLE LOCATION: WL -5
SAPLE TYPE: L6
VANADIUN | 1
inc ! !

INORS, AMNONIA MITROGEN
INDIC, BRONIDE
CHLORIDE
CYANIDE
NITRATE NITROGEN
NITRITE NITROGEN

PO

POy -
SILFATE

ToC

TOTAL PHEMOLS
T0X

CARBOMATE
BICARBONATE

ALL COMCENTRATIONS ARE IN ws/L,

AZ-13



APPENDIX D

EVALUATION OF QUALITY CONTROL DATA AND ANALYTICAL DATA
GENERATED FROM EPA SAMPLES OBTAINED AT ESII-B



Evaluation of Quality Control Data and Analytical Data
1.0 Masals
.1 Performance Evaluation Standards

Metal analyte performance evaluation standards were not evaluated in
coajunction with the samples collected from this facility,

1.2 Metals OC Evaluation

Total metal spike recoveries were calculated for the twenty-three merals
spiked into four field samples (MQA434, 439, 448, and 450). Twenty meral
average spike recoveries were within the data quality objectives (DQO) for this
Program. The total aluminum average spike recovery was above DQO with a
recovery of 186 percent. The total selenium and thallium average spike
recoveries were below DQO with recoveries of 70 and 63 percent, respectively.
Various individual metal spike recoveries were also outside DQO. These are
listed in Table 3-2a of Reference 2 as well as in the following Sections. All
reported laboratory control sample (LCS) recoveries and all calibration
verification standard (CVS) recoveries were within Program DQOs.

The average relative percent differences (RPDs) for all metallic analytes
except aluminum and iron were within the DQOs.

Required analyses were performed on all metals samples submitted to the
laboratory.

No contamination was reported in the laboratory blanks. Sampling blanks
all contained metai contamination (barium, caicium, sodium, or zinc) iacluding
field blank MQA440 which also showed mercury contamination at 0.2 ug/L.

1.3 Eurnace Metals

The antimony, cadmium, and lead quality control was acceptable. All
antimony, cadmium, and lead results should be considered quantitative.

The arsenic spike recoveries for samples MQA434 and 439 (40 and 135
percent) were outside DQO, however, the average of the three arsenic sptkes was
an acceptable 94 percent. Aluminum concentrations in the field samples should
not have affected the arsenic resuits because the laboratory used Zeeman
background correction. Overail, arsenic results should be considered semi-
quantitative.

High iron concentrations in some of the field samples should not have
affected the selenium results because the laboratory used Zeeman background
correction. The selenium spike recoveries for samples MQA434 and 450 were low
and below DQO (66 and 52 percent). The average recovery of the three selenium
spikes was also below DQOQ (70 percent). All selenium results should be
considered semi-quantitative and biased approximately 40 percent low due to low
spike recovery.



Thallium spike recoveries for samples MQA434, 439, 448, and 450 were low
(61, 65, 63, and 63 percent, respectively). All thallium results should all be
considered to be biased low by approximately 35 percent and semi-quantitative
due to low spike recovery.

L4 ICP Merals

Individual spike recoveries were outside DQO for aluminum in sample MQA448
(414 percent), calcium in sample MQA450 (127 percent), magnesium in sample
MQAA450 (136 percent), manganese in sample MQA450 (127 percent), and sodium in
sample MQA450 (130 percent). High spike recoveries indicate results which are
biased high.

The ICP serial dilution results were outside DQO for barium, calcium,
magnesium, manganese, and sodium in sample MQAd443. Results for these metals in
this sample should be considered semi-quantitative.

Although high sulfate concentrations were found in many of the samples it
does not appear to have interfered with the barium determination as barium
spikes were within DQO.

The low level (twice CRDL) linear range checks for chromium, copper,
nickel, and silver had poor recoveries. The accuracy reported for these
clements is not unexpected for results near the detection limit. All chromium
results, except those for sample MQA460, should be considered qualitative with
a bias ranging from minus 75 to plus 35 percent. Chromium results for sample
MQQO460 should be considered to be quantitative. All copper resuits should be
considered semi-quantitative and biased high by approximately 15 percent. All
nickel results should be considered semi-quantitative. Nickel results for
samples MQAA434, 445, 446, 447, 449, and 455 should be considered biased low by
approximately 12 percent. Nickel results for samples MQAd436, 439, 440, 441,
442, 443, 444, 448, 450, 451, 452, 453, 454, 456, 457, 458, 459, 460, and 461
should be considered biased low by approximately 20 percent. All silver
results, except samples MQA434, 445, 446, 447, 449, and 455 which were not
affected, should be considered semi-quantitative and biased low by 135 to 65
percent. Silver resuilts for samples MQA434, 445, 446, 447, 449, and 455 should
be considered quantitative,

Duplicate relative percent differences (RPDs) for iron and vanadium in
duplicate pair MQA456/458 and for sodium in duplicate pair MQA442/450 were
large. The sodium and vanadium resuits should be considered semi-quantitative
and the iron results qualitative.

Matrix duplicate RPDs for aluminum and iron in sample MQA443 were outside
precision DQOs. Aluminum and iron results should be considered qualitative.

Beryllium, cobalt, potassium, and zinc results, as well as chromium
results for sample MQA460 and siiver results for samples MQA434, 445, 446, 447,
449, and 455 should be considered quantitative. Barium, calcium, barium,
calcium, copper, magnesium, manganese, nickel, silver (with the above mentioned
exceptions), sodium, and vanadium results should be considered semi-
quantitative. Aluminum, iron, and chromium (with the above mentioned
exception) results should be considered qualitative.



1.5 Mercury

Mercury blank contamination of 0.2 ug/L was found in one of the field
blanks but was not detected in any of the other field blanks or samples. All
mercury results should be considered quantitative with an acceptable
probability of false negatives.

20 In ni¢_an i

2.1 Performance Evalyation Standard

Inorganic and indicator analyte performance evaluation standards were not
evaluated in conjunction with the samples collected from this facility

2.2 i ndi v

The average spike recoveries of all of the inorganic and indicator
anajytes were within the accuracy DQOs for all analytes (accuracy DQOs have not
been established for bromide and aitrite nitrogen matrix spikes but their
average recoveries were both 92 percent, which should be considered
acceptable). This indicates acceptable recoveries for all inorganic and
indicator analytes. All LCS and CVS recoveries reported in the raw data for
inorganic and indicator analytes were within Program DQOs. Average RPDs for
all inorganic and indicator analytes were within Program DQOs. Precision DQOs
have not been established for bromide and nitrite nitrogen.

Requested analyses were performed on all samples for the inorganic and
indicator analytes.

No laboratory blank contamination was reported for any inorganic or
indicator analyte. Contamination involving a variety of analytes was found in
three of the sampling blanks (MQA440, 452, and 454) at significant levels.
These contaminants and their concentrations are listed in Section 3.2.4 (page
3-3) of Reference 2.

2.3 Inorganic and Indicator Analvte Data

The quality control results for cyanide and bromide are acceptable. The
results for these analytes should be considered quantitative.

The holding times for the nitrate nitrogen analyses ranged from
approximately 4 to 13 days from receipt of samples which is significantly
longer than the recommended 48 hour holding time for unpreserved samples.
Field blank sample MQA440 was contaminated with nitrate nitrogen at 1200 ug, L
(24 times the DL). The nitrate nitrogen results should be considered
unreliable due to the blank contamination.

The holding times for the nitrite nitrogen analyses ranged from .
approximately 4 to 13 days from receipt of samples which is significantly
longer than the recommended 48 hour holding time for unpreserved sampies.  The
nitrite nitrogen results should be considered to be semi-quantitative.

The RPD for chloride in both pairs of field duplicates (MQA442/450 ‘and
MQA456/458) was large. Field blank sample MQA440 was contaminated with



chloride at 10,000 ug/L (100 times DL). Chloride resuits much greater than
10,000 ug/L (samples MQAd442, 448, and 458) should be considered qualitative
while all other fower resuits (all other samples) should be considered
unreliable.

The RPD for sulfate in both pairs of field duplicates (MQA442/450 and
MQA456/458) was large. Field blank sample MQA440 was contaminated with suifate
at 3000 ug/L (30 times DL). Sulfate results between one and 30,000 ug/L
(samples MQAd439, 443, 446, and 453) should be considered unreliable and all
other sulfate resuits should be considered quatitative,

One of four ammonia nitrogen matrix spikes (sample MQAd448) was outside
DQO. The matrix spike/matrix spike duplicate RPD for sample MQA45!] was outside
DQO although two others for ammonia nitrogen were within DQO. The ammonia
aitrogen RPDs for both pairs of field duplicates were large. Ammonia nitrogen
contamination was found in field blanks MQA440 (150 ug/L) and MQA454 (100
ug,;L). These values are equal to or above the DL of 100 ug/L. Ammonia
nitrogen results for samples MQAd443 and 446 are unreliable due to blank
contamination, All other ammonia nitrogen results should be considered
qualitative.

The total phenol RPDs for both pairs of field duplicates were large.
Total phenol contamination was found in field blanks MQAd447 (32 ug/L) and
MQAA454 (41 ug/L). These values are above the total phenol DL of 10 ug/L. All
total phenol results should be considered unrefiable due blank contamination.

The daily TOC instrument calibration data encompassing the expected
concentration ranges of the samples were not supplied with the raw data by the
laboratory. The TOC RPD for one of the two pairs of field duplicates was high.
TOC contamination was found in blanks MQA445 (1000 ug/L), MQA447 (1200 ug/L),
MQA454 (1100 ug/L), and MQA461 (1200 ug/L). These values are equal to or above
the TOC DL of 1000 ug/L. The TOC results should be considered unreliable due
to blank contamination.

Initial calibration verification and continuing calibration verification
standards for POC were not analyzed. No calibration curve information was
suppiied with the raw data. The POC resuits should be considered semi-
quantitative,

Instrument calibration data for TOX were not found for any of the
analytical batches although these standards were analyzed. Calibration
verification standards and blanks should be analyzed every 10 samples and at
the beginning and end of each day’s analyses. These standards were not
analyzed at the end of at least two analysis batches. This affects samples
MQA433, 434, 440, 441, 448, 452, and 453. High levels of chloride (above 200
mg/L) were found in only one sample and no TOX was detected in that sample.
Chloride interference is, therefore, not suspected with the TOX analysis. The
TOX results should be considered quantitative except for samples MQA433, 434,
440, 441, 448, 452, and 453 which should be considered semi-quantitative.

Calibration curve information was not reported in the POX raw data. A
three point calibration curve should be analyzed for each day’s analytical
batches. Continuing calibration blanks (CCBs) were not analyzed frequently
enough and, along with continuing calibration verifications (CCVs), were not



analyzed at the end of the analytical batches. The POX results should be
considered quantitative except for sample MQAd460 which should be considered
semi-quantitative as there was no corresponding final CCV or CCB.

An initial and final calibration verification were the only calibration
verifications analyzed for carbonate/bicarbonate. A coatinuing calibration
verification should be analyzed every ten samples as well as at the beginning
and end of the analytical batch. Spike recovery for one of the four matrix
spikes (MQA448) was outside DQO. The RPD for one of the two sets of field
duplicates was large. The holding times for the carbonate/bicarbonate analyses
ranged from 24 hours to eight days. Although no holding time is specified for
this analysis, a 24 hour holding time is recommended. Results for samples
MQA433 and 436, which were analyzed in 24 hours, should be considered
quantitative while all other carbonate/bicarbonarte results should be considered
semi-quantitative,

3.0 Qraanics and Pesticides
3.1 Performance Evaluation Standard

Organic performance evaluation standards were not evaluated in conjunction
with the samples collected from this facility.

3.2 Qreanic QC Evajuation

All matrix spike average recoveries were within established Program DQOs
for accuracy. Individual matrix spike recoveries which were outside the
accuracy DQO will be discussed in the appropriate Section below. All surrogate
spike average recoveries were also within DQOs for accuracy. Individual
surrogate spike recoveries which were outside the accuracy DQO will be
discussed in the appropriate Section below.

All matrix spike/matrix spike duplicate average RPDs were within Program
DQOs for precision. Individual matrix spike RPDs which were nutside the
precision DQO will be discussed in the appropriate Section below. All average
surrogate spike RPDs were also within DQOs for precision.

All organic analyses were performed as requested. Direct injection
volatile, herbicide, and dioxin anaiyses were neither requested nor performed
for any samples.

Laboratory blank contamination was reported for organics and is discussed
in the appropriate Sections below.

Detection limits for the organic fractions are summarized in the
appropriate Sections below.

3.3 Volatiles

Quality control data indicate that volatile organics were determined
acceptably. The chromatograms appear acceptable. Initial and continuing
calibrations, tunings, blanks, matrix spikes, matrix spike duplicates, and
surrogate spikes are acceptable.



Sample Q1222 was listed, by mistake, as sample Q1212 on the mass
calibration and tuning form (Form V) for 6/30/86.

Acetone was found in nine {aboratory blanks at estimated values of 5to 9
ug/L. The CRDL for acetone is 10 ug/L. Acetone results in this range should
be considered unreliable.

The volatiles data are acceptable. The probability of false negative
results for the volatiles is acceptable. The estimated detection limits for
the volatiles is the CRDL. The volatile compound results should be considered
to be quantitative.

34 iV il

Calibrations, tunings, blanks, matrix spikes, matrix spike duplicates,
surrogate spikes, and chromatograms were acceptable for the semivolatiles.

Unidentified compounds were found in two semivolatile method blanks at
concentration of || (estimated conceatration) and 53 ug/L.

The matrix spike and matrix spike duplicate recovery of 1,2,4-
trichlorobenzene (103 and (04 percent) were above DQO (39 to 98 percent).

The surrogate percent recoveries for 2-fluoropheno!l in samples Q1228 and
Q1229 (42 percent in each) were outside the DQO (43 to 116 percent).

The semivolatile data are acceptable and the results should be considered
quantitative, The probability of false negatives is acceptable. Estimated
semivolatile detection limits were twice CRDL for all samples.

3.5 Pesticides

The initial and continuing calibrations, blanks, and chromatographic
quality for pesticides were acceptable. The matrix spike, matrix spike
duplicate, and surrogate data were within acceptable limits.

Pesticide method blank chromatograms show slight contamination. Due to
the laboratory’s use and variation of e¢nlargement factors, the extent of this
contamination cannot be assessed.

Table | of Reference 3 (for organic analyses) lists peaks contained in the
pesticide chromatograms which were in the retention time window of pesticide
HSL compounds but which were not addressed by the laboratory in their data
workup.

The estimated method detection limits for the pesticides fraction were
CRDL for all samples. The pesticides results should be considered to be
unreliable due to the lack of identification by the organic laboratosy of many
possible pesticide peaks in the chromatograms. There is an ¢anhanced
probability of false negatives for pesticides.



Data Usabllity Summary

4.0 Graphite Furnace Merals

Quaantitative: antimony, cadmium, and lead
Semi-quantitative: arsenic, selenium, and thallium

4.1 ICP Metalg

Quantitative:  beryllium, cobalt, potassium, zinc, chromium for sample MQA460,
and silver for samples MQAd43d, 445, 446, 447, 449, and 455

Semi-quantitative: barium, calcium, copper, magnesium, manganese, nickel,
sodium, and vanadium and silver with the above mentioned exceptions

Qualitative: aluminum and iron and chromium with the above mentioned
exception
4.2 Mercyry

Quantitative: all mercury data

4.3 Inorganic 3nd Indicator Analvies

Quantitative: cyanide and bromide, TOX and POX with exceptions, and
carbonate/bicarbonate for samples MQA433 and 436

Semi-quantitative: nitrite nitrogen, POC, TOX results for samples MQA433, 434,
440, 441, 448, 452, and 453, POX results for sample MQA460, and
carbonate/bicarbonate results with exceptions

Qualitative: chlorine results for samples MQA442, 450, and 448, sulfate
results with exceptions, and ammonia nitrogen results except for
samples MQA433 and 446

Unreliable: nitrate nitrogen, chloride with above mentioned exceptions,
sulfate results for samples MQAA439, 443, 446, and 453, ammonia
nitrogen results for samples MQA433 and 446, total phenols, and TOC

44 Qrsanics

Quantitative:  all volatiles and semivolatiles resulits
Unreliable: all pesticides data



References

1, Organic Analyses: CompuChem Laboratories, Inc.
. P.O. Box 12652
3308 Chapel Hill/Nelson Highway
Research Triangle Park, NC 27709
(919) 549-8263

Inorganic and Indicator Analyses:
Centec Laboratories
P.O. Box 956
2160 Industrial Drive
Salem, VA 24153
(703) 387-3995

2. Quality Control Data Evaluation Report (Revision) for Envirosafe, Idaho,
9/25/1986, Prepared by Lockheed Engineering and Management Services Company,
Inc., for the US EPA Hazardous Waste Ground-Water Task Force.

3. Draft Inorganic Data Usability Audit Report (Revision) and Draft Organic
Data Usability Report, for the Eavirosafe, Idaho site, Prepared by Laboratory
Performance Monitoring Group, Lockheed Engineering and Management Services Co.,
Las Vegas, Nevada, for US EPA, EMSL/Las Vegas, 9/26/1986 and 9/23/1986.



APPENDIX E

GROUND WATER ANALYTICAL DATA FOR ORGANIC COMPOUNDS
DETECTED IN SILO WELLS



APPENDIX E

GROUND WATER ANALYTICAL DATA FOR ORGANIC COMPOUNDS
DETECTED IN SILO WELLS



an
aN
aON
aN
98/8
vi

(N
ON
UN
(N
°6/8
(4]

aN
(N
b
(N
98/8
vi

unN
N
aN
(IN
98/«

N
UN

anN
(N

212 3
[¢]]
Y8/

(N
an
aN
(N
6/9

ON
(IN
aN
anN
S8/
N

aN
aN
Vo
N
R4S VA
N

aN
an
Bc°Q
an
P8/
(R}

N
PR B
Al
89
D/ b
ol

anN

aN
PR
L4

8/

anN
anN

Y.

0

(N
(N

9]
I

anN
98/2

aN
802
O A
(N
98/

(N N
N (IN
1ol 8¢,
aN anN
78/ 1 S8/01
I'4 9
anN aN
aN aN
c?°8 fotong 4
anN anN
98/ 1 sasct
4 N4

AuNSSV
m_mt.Z:d

1 N Ad

L1ON

anN UN
O P |
0ol V)
S | ol
NAT N LB
I 7

[$1]
(N
e
(IN
L3701

2

I

[¢1]
aN
aN
aN
w70l

[l
=

anN
(N
oy
aN
S8/701

-
>

an
anN
aN
(N
9B/
al

w
168

an
58/9

JON
an
IN
N
9B/ 1
81

58/7

aN
UN

aN
Y8/21

anN
>Tb5S

P

S8.9

anN

aN

(N

aN

R VAR
‘1

S8/¢

anN
(ON
(N
UN
(8711
Ia

75
[ IFALY!
v 801
Sy
S0/b

=
-

aN
aN

w

aN
V711

G/

(IN

(I

danN

aN

I3/ 0]
A

37,

(N
N
aN
an
98,04
91

SH/ .

anN
an
[2] 2
(N
98/0}
91

anN
anN

aN
S8, .

(ON
JdN
(N
(4131
P, o

v8/ 1

va/ o1

aN
L

vi/o |

I TAH 3OO W )T
JAUMO W) A W
WD 10090 M)
13 NOAYY )
M1 UMY Y
INTOY vivd
M5 11IM

AN IAHEIONMEO ML
IAIH0 MY TAHL I
WO 300 W)
131 NOIY)
H 1 AWYHY
INTO S vy
M5 T1IM

ANV IAM 300 WL
JALHG I AL 3N
WHO AOH0 D
131 NOIYWC
SRR IA IR
INTOY Y1 a
ZMS 11m

INFIAHL 30M0 ML
JAITM0 H ) 1AM KW
WY 30M0 WD
131 NOSMUY
M UMY
INTO 1 UviIYy
MG M

INCT AR 000 W10
F0TYO WY IAHI I
LMSE N TR 2N
131 NOAYY]
MI1 MYy
iNI() Y viva
IMS  113M

WITAHT I0YO0 ML
HUTYO WY WAH) AW
WY 00 W)
130 NOSy )
431 IWuNY
INTIO ) "I
TMG 1 13m



a I
13A
LON

Si WMs3y
8/Z1
a1

aN
anN
anN
anN
98/
a1

JN

anN

aN

anN

78/
ai

aN
aN
aN
anN
98/¢
1

[¢1]
an
aN

8/1 1
L1

anN
anN
anN
anN
98B/11
{1

aN
aN
UN
aN
B/11
'a

aN
aN
aN
(IN
8,9
St

aN
anN
anN

8/01
91

anN
aN
aN
anN
?8/01
91

anN
anN
aN
anN
98/01
?t

aN
anN
anN
anN
3/ v
(63 ]

anN
(N
aN
(N
78/6
Gt

anN
anN
aN
anN
?8/6
e

aN
N
aN
anN
98/6
St

aN
N
anN
HT
0/,
(2]

anN
anN
aN

98/8

1

aN
ON
anN

°8/8

bvi

aN
aN
anN
anN

98/8

vi

ON
anN
IZRV |

-
¢

InY 989/2

2]

anN
an
an
anN

8/ ¢(

an
anN
anN
N

98/ ¢

aN
anN
aN
anN

98¢

anN
aN

Na 98/

(N aN
aN anN
(N anN
anN aN
03/9 8/
M T
aN anN
aN an
aN aN
aN an
98/9 98/
N | &
anN anN
aN aN
aN aN
oN aN
98/9 90/5
b | ty
\./QA)JAQ
w }
aN aN
anN anN
2 vi
at (X%
T4 -98/C 18 98/

aN

anN
an
98/¢b
01

aN
anN
aN
aN
98/¢
Ol

anN
anN
ON
anN
8/v
0

aN
aN
aN
an
98/21
a1

aN
anN
[ A
[BY
bH-28/."

aN
an
aN
anN
8/%

aN
an
aN
anN
98/¢

UN
aN
aN
aN
?8/3%

aN
aN

anN
98/2Z1
ar

an
ON
aN
aN
98/11
(&

anN

anN

Og
SW-98/C

anN
anN
aN
anN
6/,

aN
anN
anN
aN
8/Z

an
aN
anN
an
98/2

aN
anN
b6
I
TH 98/

aN
aN
aN
anN
98/

aN
anN
anN
aN
8/1

aN
(N
aN
aN
98/1

anN
anN
anN
anN
98/01
4

anN
anN
aN
anN
8/64

(']

aN

anN
cl
:

W 78/,

INFITAHLAIONO MDY
FATHO HI VAHT W
WHO (040D
131 NOAGYY)
M1 3WNYHY
INIOAY Yiva
OQITMHE 11IM

AN IAHLIOH0 DI
3A1¥0 I IAHL W
WH0 4040 W3
131 NOG¥Y)
Y31 IWvuvd
INTIOd Yiva
M 113IM

NI TAHLIONO I YL
FATHO I TAHL I
WHO J0H0 D
131 NOAYY]
Y31 WYY S
INIOd viva
TMH 113m

AN T TARL JOH0 WD 191
IATYO 1D AL 3
WHO 4040 WD
131 NOAYY)
Y31 Wvyvd
IN1O04 viva
Z~-IMS 1VIM

ANTTAHLIOHO HIT Y|
30140 NI TAHL W
WNH0 4040 1D
131 NDEYY)
HIL VU S
INIOJY Yiva
C-EMS 113IM

NIV HLIOH0 DT YL
334 3 HD AHL W
WHO SJO80
131 NOayyn
431 vy 4
INIO Y viva

S .MS 1M



a 23y
13A
10N

51 NSy

B/

81

70/11

/1

aN
anN
aN
(N

98/01

A

aN
aN
anN
(N

anN
aN
anN
anN
F8/21
a1

aN aN aN anN
anN aN aN aN
aN aN aN aN
anN N anN aN
98/ 6 98/8 98/ L 98/9
Sl i <t ch

B/ V1

{1

anN
anN
aN
(N

aN
anN
aN
an
{8/01
i

anN
aN
anN
aN
98/11
4

aN
aN
anN
anN
?8/2Z1
a1

anN
an
anN
anN
8/t
Nl

[ 4

anN
anN
anN
an
78/8
I

aN
aN
anN
aN

8/01
1

anN
anN
anN
an
98/6

| A

A
-

aN
anN
aN
aN
/L

aN
aN
an
anN
[8/1

by

1

(N
anN
UN
(N
9874
!

anN
aN
aN
anN
98/5
I

(N
an
anN
aN
98/5

11

v
L]

1

aN
aN
an
aN
98/S%

aN
aN
aNn
anN
?8/C

an
anN
aN
anN
<8/01
S

anN

anN
ON
98/¢

anN
anN
aN
anN
8/¢
[} §

(]

an
anN
anN

98/¢v

(1} 1

anN
aN
aN
N
98/ 1

INITIAHLIONO I YL
FATHO WY TAHL AW
WH0 4040 )

131 NOgHY )
Y31 ANV HYd
INIOd viva
a41Ms 113IM

INFTAHLIOHN0 I Y
JOTHOH]I TAHLIW
WHO J0HO0 D
131 NOGYY3d
Y31 Mvuvy
INIOA vivg
2 g324 1AM

AN 3 TAHL 3080 THI 1Y)

3ATHO HD 1AL 3
WHO J0HO0 HD
{31 NOdMY)
31 IWvHY Y
INIO4 viva
Z-d43d 1713m

AN TAHLA0MO WD 1YL
B0 IYOHT TAHIL IW
WHO 4040 ™D
131 NOAYY2]
Y31 3uvyvd
INI10J viva
1-824 1i13mM

AN TAHLI30490 MDY
AATYHO I TAHY
WYHO 4040 ™ W4D
131 NOGWI
EENRE 1ol K]
INIOJ viva
MK 113m



anN anN aN N INTTAHL ION0 DT ML

aN [¢]] anN aN FATHO I TAHL W
aN anN aN anN HWHOJ0H0 H)
anN anN aN aN 131 NOany)
98B/ 98/ i 8/ 1 c8/01 HI L IWwHY 4

01 6 £ S INTOA viva

gLEMs 113IM

aN (N aN anN aN anN anN aN anN anN ANFIVNAHLIOHO I T ML
anN aN aN anN anN aN aN anN aN anN ICIHO WD TAHL M
aN aN aN anN aN N aN an aN aN WHO 3040 M)
aN anN anN an aN (N anN aN an aN 131 NOaGdyv)
98/21 fa/11 98/01 98/ 6 98/8 B/ L 98/¢ 98/< MW/ 1 s8/01 H31 IWvuvd
at L1 91 o1 vi 1 ol b 14 - INIOd viva

Gi1M5 11Im

A./ﬁ.,unU an an aN an an ENERVUTE 1Yo T FPY]Y
Ow.ﬂw 4 A/d an an an an an IATHO WD IAM] 34

\ an an an an an WHO H0H0 ]
w‘ \ an aN an aN an 131 NOguY)

- 7 Z ?0/11 98/01 98/ P8/t c8/01Y HI L MoV S
V‘O 1 91 8 { S INTOd Yiva

HLIZMS 113IM

(N aN anN aN aN aN aN anN INTTAHI I0ONO I T HY
anN aN aN aN aN anN aN anN IATHO I TAML 3N
(N aN aN aN aN OGN aN aN HHO 4040 WD
anN aN aN aN N aN anN an 131 NOAyY)
8/ 98/11 sa/01 I8/6 968/8 |8/L 98/2Z caso01 3L INYHY Y
ai Al kA a1 vt st 8 S INIOd YiIva
G4ZMS 113IM
aN aN INTTIAHLIONO HIT L
an anN 3ATHO WD TAHLI M
aN aN HWHO 4080 W)
anN (N 131 NOGuY)
9B/ c8so01 Y31 IvYY 4
L -

INIOA4 Yiva
a11MS 113m



”

\w&

M/

aN
anN
ON
aN

N
\oN

vl

aN

aON

aN

aN

¥8/11
o <l

an
OGN
aN
anN

98/8

anN

aN
anN
anN
?8/8
[ A
aN N
anN aN
aN aN
aN aN
8/ B/
ai Zn
an anN
an anN
an aN
anN anN

9NY-98/2 Y-98/Z
a

aN anN
an an
v0l ct
8-z aN
INY-98/C AW 98/

8

aN
(N
anN
anN
?8/%

anN

aN
UN
Y8/ ¢

N
anN
aN
anN
98/01
9t

aN

anN
88
L5

Y- 98/

NG IAHL I0OHO HITML
3QTHO MI IAHIL W
WHO F0H0 WD
131 NOAwvY)
Y31 MvHvd
INIOd viva
g1Z a4 113M

INFTAHL 3040 HII ML
FAIMOMI TAHL W
HWHO JOH0 WO
131 NOduY)
31 IWvNYd
INIOJY viva
Hl MS 113M

ANITNAHL30HO O ML
3A1THO WD IAHL W
WHO 40HO W3
131 NOGYY)D
Y31 3WYHY S
INIOd viva
a4Z -1Ms 113M

AN I TAHL 30O WD 1ML
3AIHOMHI 1AHLU
WHO 4040 W)
1341 NOgHy)
313wy 4
INIOY Yivg
G12-¢MS 113IM

AINITAHLI0HO HI 1ML
AATHO WD IAHLIM
WO J0H0 D
131 NOAuw)
31wy 4
IN103 viva
42 $MS 113IM



