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1. INTRODUCTION

Within the confines of the Oak Ridge Gaseous Diffusion Plant (ORGDP)
are hazardous waste treatment, storage, and disposal facilities; some are
in operation while others are no longer in use. These solid waste
management units (SWMUs) are subject to assessment by the
U.S. Environmental Protection Agency (EPA), as required by the 1984
Hazardous and Solid Waste Amendments (HSWA) to the Resource Conservation
and Recovery Act (RCRA). The RCRA Facility Investigation (RFI) Plans are
scheduled to be submitted for all the SWMUs during calendar years 1987 and
1988. The RFI Plan - General Document (K/HS-132) includes information
applicable to all the ORGDP SWMUs and serves as a reference document for
the site-specific RFI Plans. This plan is based upon requirements

described in the draft document, RFI Guidance, Vols. I-IV, December 1987

(EPA 530/SW-87-001).

This document 1is the site-specific RFI Plan for the K-1407-A
Neutralization Pit, K-1407-B Pond (surface impoundment), K-1700 Stream,
and the K-1070-B Classified Burial ground hereafter referred to as the
K-1407 Waste Area Grouping (WAG). Because these units are adjacent and
hydrologically connected, they are addressed in the same RFI Plan.
Contained within this document are geographical, historical, operational,
geological and hydrological data specific to each of the components of the
K-1407 WAG. The potential for release of contamination through the
various media to receptors is addressed. A sampling plan is proposed to
further determine the extent (if any) of release of contamination to the
surrounding environment. Included are health, safety, quality assurance
(QA), and quaiity control (QC) procedures to be followed when implementing

the sampling plan. QC procedures for remedial actions occurring on the
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Oak Ridge Reservation (ORR) are presented in Environmental Surveillance

Procedures Quality Control Program, Martin Marietta Energy Systems, Inc.,

(ESH-Sub-87-21706/1) and QA guidelines for ORGDP investigations are
contained in The K-25 RFI QA Plan, K/HS-231. Procedures for managing and

displaying data collected from the RFI are summarized.
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2. OBJECTIVES OF RCRA FACILITY INVESTIGATION PLANNING

2.1 OBJECTIVES

This RFI Plan will identify actions necessary to determine the nature
and extent (if any) of releases of hazardous and/or radioactive
contamination from the K-1407 WAG. The plan summarizes existing site
information and addresses the potential for contamination of soil, ground-

water, surface water, and air.

2.2 EVALUATION CRITERIA

In order to prepare and implement a comprehensive sampling plan and to
effectively evaluate analytical sampling results, evaluation criteria must
first be established. Criteria for evaluating the extent of release of
contaminants are based on exjsting state and federal regulatory guidance
and best technical judgment.

The primary media of interest for the K-1407 WAG are groundwater,
surface water, and soil. Four quarters of RCRA groundwater monitoring
data will be collected covering the parameters listed in Table 2.1 of the
RFI Plan - General Document (K/HS-132). Soil and surface water samples
will be collected as a part of the RCRA Facility Investigation and
analyzed for the contaminants described in Section 8 of this document.
The sampling methodology and analytical procedures are designed to
characterize the contaminants of interest down to or below levels
summarized in Table 2.2 of the RFI Plan - General Document (K/HS-132).

Air is not considered to be a potential pathway of concern at the
K-1407-B WAG. Volatilization of chemicals from either the K-1070-B Burial
Ground, the K-1407-B Pond, or the K-1700 Stream are suppressed due to the
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fill material, the water, or the adsorption of chemicals to sediment in
each of these areas, respectively. As for the K-1407-A Neutralization
pit, the only residuals that would be present to volatilize would be those
resulting from leakage around the pit or incoming lines. However, the pit

and the lines have been leak tested and were found to be competent.

2.3 SCHEDULE FOR SPECIFIC RFI ACTIVITIES
A list of the sampling and analysis activities that will be performed

for this RFI and the duration of each activity is shown in Table 2.1.

2.4 FEASIBLE ALTERNATIVES

Knowledge of feasible corrective measures has been used in preparing
this RFI Plan. Based on existing geologic, hydrologic, and contaminant
source data, potential corrective measures for the K-1407 WAG have been
identified and are shown in Table 2.2. These corrective measures will be

re-evaluated after the RFI report is completed.

2.5 RISK ASSESSMENT

The environmental and public health risks associated with possible
site contamination and the remedial action alternatives listed in Table
2.2 will be evaluated. This evaluation will consist of a characterization
of contaminant sources, the environmental setting, the magnitude of
release, pathways to human exposures, and characterization of risks. Risk
assessment data requirements have been incorporated in development of the

site sampling plan.
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Table 2.1. Schedule of RFI activities for the K-1407 WAG

1. Site Preparation and Sample Location

(a) Soil Sampling

1. Geophysical Exploration of K-1070-B 4 weeks

2. Location of sampling points 2 weeks
(b) Groundwater Well Construction Completed 2/87
(c) Surface Water Sampling downgradient

from K-1070-B 2 weeks

(d) Water Sampling of K-1700 Creek (Includes
design and construction of weir and monitoring
equipment) 70 weeks

2. Collection of samplesl»2

(a) Soil Samples 2 weeks
(b) Groundwater Samples 52 weeks
(c) Surface Water Sampies downgradient

from K-1070-B 6 weeks
(d) Water Sampling of K-1700 Stream 6 months

3. Analysis of samples

(a) Soil Samples 16 weeks
(b) Groundwater samples 66 weeks
(c) Surface Water Samples downgradient
from K-1070-8 16 weeks
(d) Water Samples from K-1700 Creek 16 weeks
4, Compilation of data and data presentation 12 weeks
5. Evaluation of results and recommendations 4 weeks
6. Preparation of RFI report and submittal to EPA 12 weeks
7. Additional Sampling Phases as Needed TBD

iCollection of samples will begin after K-1407-B Pond site is closed.

2Wells are part of the ORGDP Groundwater Protection Program. Some wells
will be relocated due to closure activities. Quarteriy groundwater
samples will be part of this investigation.

- - e = - —— - e < e s o —— YU UO U — e~ e
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Table 2.2. Potential corrective measures for the K-1407 WAG

General Response Action Technologies
Monitoring Surveillance monitoring and analysis
Containment from Cap - synthetic membrane, clay,
surface water asphalt, multimedia cap, concrete,

or chemical sealants and stabilizers;
grading; revegetation - grasses.

Containment from Subsurface collection drains -
groundwater french drains, tile drains, pipe
drains

Vertical containment barriers -
soil bentonite slurry wall, cement-
bentonite slurry wall, vibrating
beam, grout curtains, steel sheet
piling

Horizontal containment barriers (bottom
sealing) - block displacement, grout
injection
Groundwater diversion pumping -
well .points, deep wells, suction
wells, ejector wells

SITE SPECIFIC CORRECTIVE MEASURES

K-1407-A Neutralization Pit

Containment from Seal pit and process tines. Double contain
groundwater pit and_lines and provide leak detection
system.

1These corrective measures may be provided as part of the Underground Tank
Retrofit Program
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Table 2.2 Potential corrective measures (continued)

General Response
Action

Technologies

K-1407-B Holding Pond

Closure of Pondl

K-1700 Stream

Removal of contaminated
sediment

Drain pond and discharge effluent to CNF.
Reroute pipelines currently discharging to
pond. Remove sludge and contaminated soil
fix in concrete at the Sludge Fixation
Facility to render nonhazardous, and store
above ground or bury in LLW disposal
facility.

Capping:
fill material
2 feet clay
synthetic membrane (i.e. Hypalon)
1 foot sand
geotextile fabric
topsoil and final grading
revegetation - grasses

French drain and collection sumps:
physical/chemical/biological treatment
of collected effluents.

Dredge creek sediments. Fix dredged
sediments in concrete and store above ground
or dispose in approved landfill.

linformation about the closure of the K-1407-B Pond can be found in the
Closure/Post Closure Plan - K-1407-B Holding Pond, (K/HS-216), April 1988.

DY RN 15 L) - Sadie o~ Al o
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3. DESCRIPTION OF CURRENT CONDITIONS

3.1 GEOGRAPHICAL INFORMATION

The various components of the K-1407 WAG are located in the same
general vicinity at the ORGDP (Figure 3.1). The K-1070-B Classified
Burial Ground is located approximately 400 feet north of the K-1401
building and about 400 feet west of the K-1407-B Holding Pond. The K-1700
stream consists primarily of a small surface stream, approximately 0.75
miles long, which originates to the east of ORGDP. The stream flows
beside and receives effluents from the K-1407-B Holding Pond. In addition
to the NPDES monitoring station on the K-1700 ;tream (point 001), an NPDES
monitoring station (point 003) is located at the outfall of the K-1407-B
Pond. However, this point (003) is now abandoned due to the closure of
the pond. The K-1700 stream discharges into Poplar Creek. Complete
geographical information is located in Section 3.1 of K/HS-132.

3.2 HISTORICAL INFORMATION

3.2.1 K-1070-B Classified Burial Ground

The K-1070-B 01d Classified Burial Ground covers approximately 3.7
acres and has an average depth of approximately 30 feet. This burial
ground was opened in the early 1950s when the amount of classified
equipment, materials, and parts reached a level that made warehouse
storage impractical. The unit is estimated to have been in operation from
the 1950s through the mid 1970s. Technological advances in barrier,
compressor, and coolant systems resulted in plant improvement programs
which generated large quantities of obsolete classified machinery,

equipment, materials, and parts for disposal. However, detailed disposal
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records were not maintained. The types of materials that are expected to
be in the unit are summarized in Section 4.0. Radioactive materials
include uranium and trace quantities of fission products. It is suspected
that the burial of 1liquids (organics-hydrocarbons, oils, solvents, etc.)
was minimal. The closure of the burial ground coincided with the opening
of the K-1070-C/D Classified Burial Ground in either late 1976 or early
1977.

3.2.2 K-1407-A Neutralization Pit & K-1407-B Holding Pond

The K-1407-A Neutralization Pit consists of a 33,000 gallon reaction
pit where sulfuric acid and calcium hydroxide are added to neutralize
corrosive wastewater. The K-1407-B Holding:Pond consists of a 1.3 acre
impoundment with a storage volume of approximately one million gallons.
It was used for the settling of metal hydroxide precipitates generated
during neutralization and prgcipitation in the K-1407-A Neutralization
Facility as well as a settIiﬁg basin for waste streams requiring no
neutralization which were discharged directly to the K-1407-B Pond.

The K-1407-B Holding Pond appears to have been placed in operation in
1943 by the contractor Ford-Bacon-Davis as a settling basin for
neutralized cleaning solutions generated from the cleaning of nickel-
pﬂ%ted steel pipe installed in the new K-25 process building. In 1948,
cleaning equipment from various process units was decontaminated and the
waste stream discharged to the K-14q7-B Pond. It is unknown whether the
K-1407-A Neutralization Pit was built at this time or if neutralization
occurred at the point of generation of these waste streams.

In 1973, metal hydroxide sludges were removed from the K-1407-B Holding

Pond and transferred to the K-1407-C Retention Basin, an unlined surface
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jmpoundment that is also scheduled for closure (Closure Plan K-1407-C
Holding Pond, K/HS-221, May 1988). As of November 8, 1988, both the
K-1407-C Pond and the K-1407-B Holding Pond do not receive effluent from
any of the surrounding facilities. The K-1407-B Holding Pond currently
contains approximately 250,000 cubic feet of siudge.

Completion of the K-1407-H Central Neutralization Facility (CNF), the
K-1407-B Pond Capability Replacement (PCR) Facility, and the Effiuent
Treatment Improvement Facility (ETI) replaced most of the operations of
the K-1407-A Neutralization Pit and the K-1407-B Holding Pond. K-1407-A
will remain in operation to neutralize coal pile runoff and to serve as a
back-up to the CNF. Cilosure of the K-1407-B Pond is underway because the
pond does not meet the regulatory requirements for surface impoundments as

specified under the 1984 reauthorized RCRA requirements.

3.2.3 K-1700 Stream

The original drainage pattern of the K-1700 stream appears to have been
altered as shown in Figure 3.2. 'The topography of the area including the
K-1700 stream channel, has been modified as a result of construction,
excavation, and filling at the site. Originally, three streams fed into
one channel in the vicinity of the K-1407-B Pond and eventually discharged
into Poplar Creek. At present, the K-1700 stream channel from the
K-1407-B Pond is fed by one channel and several area underground storm

drains before discharging to Poplar Creek.

N A sampling survey revealed that the stream sediments contain elevated
levels of heavy metals and uranium. The source of these metals is
suspected to be carryover of metals from the K-1407-B Holding Pond which

discharges into the stream.
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3.3 OPERATIONAL INFORMATION

3.3.1 K-1070-B Classified Burial Ground

During the 1940s and early 1950s, ORGDP, Y-12, and ORNL utilized a
dumping ground, the White Wing Scrap Yard, in an area near the
intersection of State Routes 95 and 58. Each plant was allocated an area
at the scrap yard in which to dispose materials. Equipment, machinery,
parts, and scrap from the K-25 Power House S-50 Plant, the K-1131 Feed
Plant, and the K-25, K-27, and K-29 diffusion stages and coolant systems
were disposed of in the ORGDP section of the scrap yard. The White Wing
Scrap Yard was cleaned up in the mid-1960s, and the ORGDP waste material
wés buried in the X-1070-B Classified Burial Ground. Disposal operations
at the K-1070-B Classified Burial Ground continued until the opening of
the K-1070-C/D Classified Burial Ground in the mid-1970s.

The K-1070-B 01d Classified Burial Ground was closed by covering the
site with soil, seeding with fescue, and planting black locust trees when
operation was discontinued in the mid 1970s. Run-on diversion or leachate

collection systems were not installed at the unit.

3.3.2 K-1407-A Neutralization Facility & K-1407-B Holding Pond

The K-1407-A Neutralization Facility has a maximum treatment capacity
of 60,000 gpd and a utilized capacity of 15,000 gpd. Effiuents from
various ORGDP operations flowed into the reaction pit. In the pit, wastes
were mixed and neutralized by the addition of either dry lime or 93%
sﬁlfur1c acid. The pH of the reaction pit was continuously monitored and
the flow of lime or sulfuric acid was stopped when the desired pH was

attained. After neutralization, the wastewater was discharged by steam
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eductor to the holding ponds which were primarily for flow equalization
and settling of solids. Neutralized coal pile runoff which was not
contaminated with radioactivity or hazardous constituents was discharged
to the K-1407-E or K-1407-F Settling Ponds. Al1 other K-1407-A effluents
were discharged to the K-1407-B Holding Pond. The effluent from the
K-1407-B Pond was monitored by a continuous flow proportional sampler at
the discharge weir and was released to the K-1700 stream via the NPDES
monitoring station (point 003).

The wastewaters discharged to the K-1407-A Neutralization Pit and the
K-1407-B Holding Pond are shown in Figure 3.3. Operation of the K-1407-A
Neutralization Pit has been replaced by the K-1407-H Central
Neutralization Facility. It is currently planned that the K-1407-A
Neutralization Pit will remain in standby operation. The integrity of the
K-1407-A Neutralization Pit and associated piping has been assessed and
the pit and piping were found to be competent. Operation of the K-1407-B
Pond has been replaced by a solid/liquid separation treatment facility
provided by the K-1407-B PCR Project and effluent is further treated
before discharge at the ETI Facility.

The K-1407-B Holding Pond is scheduled to be closed by April 1989. A1l
process drains, sewer 1ines, and storm drains which previously discharged
into K-1407-B have been diverted to CNF or directly to the K-1700 stream
if no treatment is required. The pond will be drained and the sludge and
contaminated soil removed. The sludge and soil will be fixed in concrete
at the K-1419 Concrete Fixation Facility and stored above ground (K-1417
storage) until the material can be delisted as a hazardous waste under

RCRA. After all sludge is removed from the K-1407-B Pond, the bottom and
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side walls will be inspected and sampled to ensure that all wastes have
been removed. A groundwater collection system consisting of trench
liners, collection sumps, and a French drain will be installed.
Additional site work will involve backfilling, constructing a RCRA cap,
landscaping, and seeding. All above-ground features (e.g. shed, safety

shower, and eye wash) will be removed.

3.3.3 K-1700 stream

The K-1700 stream received effluent from the K-1407-B Pond and the
K-1407-E and K-1407-F settling basins. Presently, an ORGDP NPDES effluent
monitoring station is 1located on the K-1700 waterway downstream of the
K-1407-B Holding Pond discharge point. This NPDES station is expected to
experience changes in the future due to the addifion of the TSCA
incinerator, the Central Neutralization Facility, and the closing of the
K-1407-B and K-1407-C surface impoundments. These changes may include
expanding the range of permit limits or adding additional NPDES stations
for the area. The major future emphasis regarding water poliution control
will focus on controlling the effluent from the new CNF. It is
anticipated that the outfall of CNF to the stream will be permitted in
addition to K-1700 and the ETI.
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4, CHARACTERIZATION OF THE CONTAMINANT SOURCE

4.1 K-1070-B CLASSIFIED BURIAL GROUND

Since detailed records were not maintained for the K-1070-B Classified
Burial Ground, interviews with personnel associated with the site were
conducted in order to provide a basis for characterization of the source.
Table 4.1 identifies the materials buried at K-1070-B.

Based on these interviews, it appears that the greatest possible
environmental threat from the K-1070-B Burial ground is the transport of
leachate containing hazardous metals and radiocactivity beyond the site
jtself. The absence of detailed records requires that the transport of

organic material from the site also be considered.

4.2 K-1407-A NEUTRALIZATION PIT AND K-1407-B POND

The K-1407-A Neutralization Pit and the K-1407-B Pond are discussed
together because they are two parts of a waste treatment process. The
following facilities routinely discharged to_the K-1407 treatment facility
although on 6ccasion waste acid and basic streams generated at other
facilities were transported to the K-1407 facility for treatment.

+ K-1401 Metals Cleaning Shop

» K-1420 Decontamination Facility

* K-1501 Steam Plant

A detailed discussion of the operations of the above facilities and

their association with the K-1407 treatment facility can be found in

e ey e FILV A PO ) % 3 o ey e 2 Wi S Bl dls & 30 Xt ot g T AT R TR YT D A Y TN TS T T TN TS T e R S e s, e e o e



18
Table 4.1. Materials buried at K-1070-B

Stage gas coolers

Barrier plant manufacturing machinery, equipment, parts
Compressor parts, rotors, stators blades, seals

K-1301 01d Nitrogen Plant demolition scrap

Forklifts

Converter shell parts

Valves and valve parts

Uranjum, uranium fluorides, oxy-fluorides, tetrafluorides which would
have assays of depleted, normal, and probably slightly enriched

Steel drums which had contained classified material
Aluminum, copper, beryllium, monel, lead

Cast iron, steel, stainless steel, nickel-plated steel
Bronze and brass

Plastic, glass, wood, concrete

Laboratory scrap such as vent ducts, hoods, etc., removed in
alterations remodeling, etc.

Process waste - organic/inorganic

Material from the gas centrifuge program--including various metals
(steel, aluminum, copper, iron, etc.), composite materials (epoxy
resins, aromatic amine hardners, et. al., plastics), and various
filamentary materials

Centrifuge rotor raw material

Scrap metal (50% Al, 50% steel) - 375,000 1b

Small quantities of asbestos associated with piping and equipment
Small quantities of mercury associated with machinery and equipment
Instrumentation

Excavations -~ earth and rock for cover
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BAT Review for the K-1407-A and K-1407-B Wastewater Treatment Facility
(K/HS-44).

Wastewater from the previously mentioned facilities consisted of K-1420
HCL Stribping bath effluent, K-1420 Hydrochloric Acid cleaning bath
effiuent, K-1401 Metals HCL cleaning solution effluent, K-1401 Alkaline
Cleaning Bath - (Sodium Hydroxide) effiuent, K-1420-C effluents, and K-1501
Coal Pile Runoff. Each of these different effluents were discharged
directly to the K-1407-A Neutralization Pit.

Analytical data obtained on the sludge in the K-1407-B Holding Pond is
contained in Appendix A of this document. The data indicates that heavy
metals are found to be high in the K-1407-B sludge. Additionally,
compositional data on all.the input streams indicate that only minimal
amounts of organics were discharged to the K-1407 facility and the sludge
data suppprt the compositional data. The EP-TOX leaching procedure was
performed on samples of the sludge as well as segments of the soil below

the sludge.
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5. CHARACTERIZATION OF THE ENVIRONMENTAL SETTING

The K-1407 WAG is located in the northeast part of the ORGDP area on
the south side of the K-1700 stream (Mitchell Branch). The surrounding
land surface slopes generally northward toward the stream.

Two bedrock wells, BRW-7 and BRW-8, and fourteen unconsolidated zone
wells are installed in the immediate vicinity of the K-1407 WAG.
Locations of the wells are shown on Figure 5.1 and their logs are included
as Appendix B. The logs of these wells are the basis for the lithologic
descriptions and the geologic interpretations presented herein. Figure
5.2 is a general areal geologic map of the ORGDP.

The general geology of the ORGDP area is shown in Figure 5.2 and has

been compiled from three major sources: (1) Hydrogeology of the Oak Ridge

Gaseous Diffusion Plant Site, Geraghty & Miller, 1986, (2) recent

unpublished work by R. H. Ketelle, Oak Ridge National Laboratory, and (3)
"Geologic Map of the Oak Ridge Area, Tennessee," by W. M. McMaster, U.S.
Geological Survey, 1958. The following geologic descriptions and
discussions of hydrogeology are based on these sources, and specific data,
permeabilities, etc., are referenced as applicable.
5.1 HYDROGEOLOGY

The K-1407 WAG area is underlain by rocks of the upper to middle parts
of the Conasauga Group which typically consists of massive limestone and
limestone interbedded with calcareous shale (Appendix B). The limestone
is generally gray to blue-gray and fine-grained with prominent oolitic
horizons. Some chert will normally occur in the Conasauga limestones but
is not conspicuous. The upper Conasauga, which may also contain some

dolomite or dolomitic limestone, grades stratigraphically downward (to the
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south) into predominantly calcareous shale. The shale, as described
in the logs (Appendix B), is gray to green-gray in color.

Bedrock structure in the K-1407 WAG area is inferred from field
measurements in the nearby area by R. H. Ketelle of Oak Ridge National
Laboratory (unpublished geologic map), and certain dip and strike
determinations which relate to this area are indicated on Figure 5.2. The
bedrock strata are very steeply inclined, probably dipping mainly to the
south, although some northward dips may occur. The strike of the inclined
beds is approximately east-west. The steep and variable dips are
indicative of structural deformation related to faulting and fault block
movements. The Conasauga strata, with the Copper Ridge dolomite just to
the north, have been thrust against and/or over the Chickamauga limestone
by a branch of the Whiteoak Mountain fault. The trace of the branch fault
is only a short distance west of the K-1407 WAG (Figure 5.2). The
faulting and related stresses have caused extensive fracturing and
jointing within the 1local bedrock strata, particularly in the more
competent formations such as 1limestone and dolomite. The secondary
calcite noted in the logs of the bedrock wells (Appendix B) is indicative
of fracture filling.

The unconsolidated zone in the K-1407 WAG area consists primarily of
silty clay with scattered, weathered limestone and chert fragments. The
clays may be either residual from weathering of the underlying bedrock or
colluvial from weathered materials upslope from the sjte. Also, some
areas are covered with fill méterials (cIéy, gravel, etc.) of varying
thickness. The thickness of the unconsolidated zone ranges from about 10

feet to as much as 40 feet (Appendix B). The soil cover is relatively
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thin in the vicinity of the K-1700 stream and becomes thicker upslope, to
the south.

Groundwater storage and flow in the K-1407 WAG area occurs mainly in
the limestone bedrock within a system of interconnecting, solution-
enlarged fractures, joints and bedding planes. Flow in the bedrock
aquifer should be generally northward toward the K-1700 stream, but
locally the flow of groundwater is probably westward along strike or
northwestward along joint planes.

Permeability tests of BRW-7 and BRW-8 have indicated hydraulic
conductivities of 3.58 x 10-5 and 6.71 x 10-5 cm/sec, respectively; Table
5.1 summarizes permeability tests of several wells in this area in both
bedrock and the unconsolidated zone.

Groundwater also occurs in the unconsolidated zone where it moves
northward, generally parallel with the slopes, toward the K-1700 stream
and eventual discharge. Hydraulic conductivity in the unconsolidated zone
is indicated to range from 2.79 x 10-6 to 6.11 x 10-4 cm/sec (Table 5.1).
This considerable range of permeabilities is indicative of variable soil
conditions (e.g., residual, colluvial, etc.).

In addition to receiving recharge from the unconsolidated zone, the

K-1700 stream may also receive recharge from the bedrock aquifer in the
K-1407 WAG area because of upward groundwater flow as a result of
hydraulic pressure from the topographically higher area to the south.

Groundwater beneath the K-1407 WAG area is indicated by Geraghty and

Miller to occur at relatively shallow depths (Phase II- Detection

Monitoring at the Oak Ridge Gaseous Diffusjon Plant, Appendix B:

K/SUB/85-2224/4, June 1987).
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Table 5.1. Results of hydraulic conductivity tests for the
K-1407-B and K-1070-B areas.*

Well or Method of Analysis Aver. Hydraulic
Piezometer Bouwer Hvorslov Conductivity
Number Location (cm/sec) (cm/sec) (cm/sec, rounded)
UNP-3 K-1070-B 5.40 x 106 1.66 x 10-5 10-5

UNP-4 K-1070-B 2.79 x 10-6 8.19 x 10-5 10-5

UNP-5 K-1070-B 3.23 x 106 4.28 x 10-6 10-6

UNW-1 K-1407-B 3.56 x 10-4 4.21 x 10-4 10-4

UNW-2 K-1407-B 1.44 x 10~4 6.11 x 10-4 10-4

UNW-3 K-1407-B 2.33 x 10-4 4.83 x 10-4 10-4

UNW-4 K-1407-B 1.08 x 10-4 4.01 x 10-4 10-4

UNW-5 K-1407-B 2.38 x 10-4 2.16 x 10-4 10-4

BRW-7 K-1407-B 3.58 x 10-5 10-5

BRW-8 K-1070-B 6.71 x 10-5 10-4

*"Hydrogeology of the QOak Ridge Gaseous Diffusion Plant Site", Geraghty &

Miller, Inc., K/SUB/85-22224/1, p. 4-13.
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5.2 SURFACE WATER

The main surface water feature in the area is K-1700 stream which acts
as the receiving water for 1local surface runoff, groundwater discharge,
K-1407-B Pond discharge, and stormwater runoff from a portion of ORGDP's
stormwater collection system. The stormwater collection system will be
addressed in the following section.

The K-1700 stream, upstream of the NPDES discharge station, has a
drainage area of 1.7 square kilometers. This area does not account for
any additional area which may be associated with drainage collection via
the stormwater collection system. The NPDES station is approximately 140
meters from the confluence with Poplar Creek at PCK 7.2 km (4.5 miles).

Table 5.2 contains average monthly flow for recent months through the
K-1700 and K-1407-B NPDES discharge stations to K-1700 stream.

From personal communications, it has been found that the process
wastewater inflow into K-1407-B is significantly less than the effluent
discharge. This discrepancy, even when adjusted for precipitation,
indicates a significant amount of groundwater discharge to the B pond.
This is confirmed by the groundwater data as discussed in the previous

section.

5.3 STORM AND PROCESS LINES

The site is criss-crossed by numerous buried drains and lines. These
include process drains, stormwater drains, and a firewater line. The
process drains will be addressed in a future RFI plan. The stormwater
drains are part of the surface water drainage collection system
discharging into the K-1700 stream. Figure 5.3 contains a drawing showing

the Tlocations of the major storm drains and the points where they
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Table 5.2. Monthly average flows for the K-1700 Stream at the K-1700
NPDES 1location and the K-1407-B Effluent.

K-1700 K-1407-81
Month Year (MGD) (MGD)
January 1986 0.227 -—
February 0.737 —-—
March 0.552 -——-
April 0.200 -—
May 0.341 -—-
June 0.058 -—
July 0.046 -—
August 0.163 -——
September 0.070 0.058
October 0.107 0.104
November 0.310 0.100
December 0.624 0.150
January 1987 0.400 0.150
February 0.432 0.144

lpate prior to September 1986 is unavailable.
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discharge into the K-1700 stream. Currently, a separate effort is
obtaining flow and water quality data from every significant stormwater
discharge in the ORGDP facility. No data is available from the study at
this time.
5.4 AIR
No site-specific air quality or meteorological data 'is available for
this SWMU. However, Martin Marietta Energy Systems has an ongoing study
of the air quality and meteorological conditions or ORGDP, and this study
should be representative of the conditions at this SWMU. The general
ORGDP data is available in Section 4.4 of the RFI Plan - General Document
(K/HS-132).
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6.0 IDENTIFICATION OF POTENTIAL PATHWAYS AND RECEPTORS

Assessments of inactive hazardous waste disposal or storage sites are
required to evaluate the site's potential for health or safety risks to
the personnel, public, or environment. Determination of such risks must
be based on evaluations of both the potential pathways of toxic release
and the possible receptors of the contamination. Evaluations of the
pathways which might release contaminants from the K-1407 WAG and possibie
receptors of the contamination will be based on (1) extensive interviews
with persons having knowledge of the items treated or buried at the site,
and (2) the results of monitoring programs. K/HS-132 will serve as a
‘general reference concerning the potential pathways and receptors for the
ORGDP. Since the topography and hydrogeology of the area will not permit
discreet analysis of the contributions of the individual components to
possible pollution, the entire site will be evaluated.

Soi]z groundwater, and surface water pollution could result from any
combination of the SWMU's four components. Surface water and soil may be
contaminated from the K-1070-B burial ground by leakage or leaching from
buried wastes and equipment or fouled surface run-off. Further, the
bottom of the burial ground lies close to the measured groundwater level,
presenting the potential for groundwater contamination. Since
hydrogeological maps indicate that both groundwater and surface water
through the area would reach the K-1700 watershed, it seems likely that
the K-1700 stream could exhibit contamination from the burial ground.
Discharge from K-1407-A Neutralization pit presents the possibility for
contamination of surrounding soil and surface run-off due to leakage.

Similar fouling from K-1407-B could occur due to breaching or erosion of
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the pond's embankments. A sediment survey of ORGDP streams (ORNL/TM-9791)
indicated that at least some heavy metal and organic contamination of the
K-1700 stream came from either the K-1407-B effluent or from pond leakage
(See section 7).

Since any volatiles buried in K-1070-B have probably evaporated,
atmospheric transport will not be considered as a viable pathway of
contamination for this composite site. Similarly, the site is covered
only by shallow-rooted grasses and locust trees. This shallow-root system
coupled with the relatively short 1ife span of the area flora eliminates

vegetation as a pathway of contamination.

6.1 POTENTIAL PATHWAYS OF MIGRATION
6.1.1 Soil

Clay residuum found at the site has a typically low hydraulic
conductivity and a relatively high capacity for the immobilization or
exchange of metals and the filtering of particulates. This characteristic
makes it likely that Eome hazardous and radioactive waste components will
be held in the soil cover, and although there is the possibility that
these wastes could contaminate surface run-off or groundwater, the
adsorptive qualities generally associated with clay would tend to inhibit
migration. However, particularly in the burial ground section of the
site, imported fill has been used (confirmed by the erratic distribution
of different types of soil and rock) and may facilitate groundwater

migration. Additional sampling of the site soil is proposed.

6.1.2 Groundwater

Groundwater in the unconsolidated zone beneath the K-1407 WAG occurs
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at shallow depths and is, therefore, a potential pathway for contaminant
migration. Flow in the unconsolidated zone is north and northeastward to
the K-1700 stream.
The bedrock aquifer, while also flowing generally northward, is
probably discharging upward to some extent into the unconsolidated zone,

and it is thus not 1ikely to receive leakage from the K-1407 WAG.

6.1.3 Surface Water

The most.1ikely pathway of contaminant migration via surface waters is
the K-1700 stream. The K-1700 stream is a natural drainage which
traverses the site from K-1407-B Holding Pond to the NPDES location

K-1700, where it converges with Poplar Creek. The stream is the receptor
of su}face run-off from the burial ground to the souihwest, the K-1407-C
pond clean-up operation to the north, and uncontained coal-pile run-off
from south. Further, contamination probably also reaches the stream via
discharging groundwater. Finally, K-1700 stream also receives effluents
from the K-1407-B Holding Pond.

Monitoring of the pond waters, sludge,and surrounding soils confirms
heavy metal contamination (Ag, Cd, Cu, Ni, and Zn). In addition to high
levels of uranium isotopes, sediment sampling of streams in the ORGDP by
Ashwood et al. (ORNL/TM-9791 and Section 7 of this document) detected high
levels of arsenic, lead, and total organic content. Samples taken from
the K-1700 weir and analyzed for PCB content were inconclusive. -Surface
water monitoring will be performed to fully characterize the contaminants

and the range of migration.
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6.2 POTENTIAL RECEPTORS

6.2.1 Human Population

Due to the security requirements regulating access to the ORGDP, the
only public populations of interest as potential receptors are those near
the reservation boundary and those down gradient from the site. These
populations may risk exposure through possible groundwater or surface
water contamination. Ten public water supplies withdraw from the Clinch-
Tennessee River system downstream of the K-1407-B WAG. As documented in
the RFI Plan - General Document (K/HS-132, Table 5.1), none of these are
nearer than eight miles to the ORR making direct contamination from the

K-1407 WAG unlikely. Contaminant problems effecting industrial water
withdrawal from and gener;] recreational use of the Clinch River system
are also not likely due the site's location within the interior of the

ORGDP.

6.2.2 Flora and Fauna

Section 5.3 of the RFI Plan - General Document (K/HS-132) discusses
the rare, threatened, and endangered plant and animal species which are
thought to inhabit the area. To date, there has been no report that any
of these species exist on the K-1407 Waste Area Grouping or are directly
threatened by any possible contamination present there. The risk of
contamination released from the site to the local flora and fauna will be

assessed subsequent to the RFI.
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7. EXISTING MONITORING DATA

7.1 SEDIMENTS IN K-1700 WATERSHED

7.1.1 K-1700 Stream

The K-1700 stream would be the primary means of transport of
contamination away from the K-1407/K-1070-B area. For this reason, an
extensive survey of the sediment from the ;tream and the swampy area north
of the stream was performed in June 1986. The stream was segmented into
19 one hundred foot. segments. Five sediment samples were taken from
randomly selected locations within each one hundred foot segment (three
sediment samples from the stream and one from each bank). 1In addition to
the stream samples, the swampy area (K-1700 Low Area) associated with the
stream was gridded and surface samples taken at randomly selected grid
locations. All sampies were analyzed for metals, extractable organics,
and gross alpha, beta and gamma. Additional samples were taken at random
locations within the stream and the swampy area and submitted for volatile
organic analysis (VOA). Randomly selected sediment samples were also
submitted for EP-TOX Extractions (EPA Method 1310). A detailed
description of the sampling as well as the data obtained as a result of

this sampling is contained in its entirety in Sample and Analysis Plan-

CERCLA Sampling K-1700 Watershed . This section will summarize the

results of the above document. Also, graphic representations of the NPDES
data from the K-1700 monitoring station (001) have been plotted and are
located in Appendix C.
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7.1.1.1 Metals Results

In an attempt to keep the cost of analysis to a minimum it was decided
to analyze the majority of the sediment samples for total metals content
with only a selected few samples being submitted for the EP-TOX Extraction
(EPA Method 1310). The concentration of metals in soil/sediment necessary
to exceed regulatory limits defined by the EP-TOX Extraction Procedure are
listed in the RFI Plan - General Document (K/HS-132), Table 2.2 as the
Maximum Limit, soil. Figure 7.1 depicts the concentration of the metals
reguiated at the 100 mg/kg level as a function of position within the

K-1700 stream. Segment 1 is at the confluence with Poplar Creek.
Segment 19 is approximately 200 feet upstream from the NPDES discharge at
K-1407-B. Only chromium and lead are found in the stream at levels which
could exceed regulatory 1imits set forth in the EP-TOX Extraction
Procedure. This data is in good agreement with that obtained by Ashwood

et. al. (Sediment Contamination in Streams Surrounding the 0Oak Ridge

Gaseous Diffusion Plant, ORNL/TM-9791).

Figure 7.2 depicts the distribution of metals regulated at the 20
mg/kg level (cadmium and selenium). As can be seen, none of the samples
had metal concentrations which could exceed regulatory 1limits. The
cadmium data is in good agreement with that obtained by Ashwood et. al.
Selenium, on the other hand, was found to be higher concentration at
various points within the K-1700 stream by Ashwood et. al.

Figure 7.3 shows the distribution of mercury within the K-1700

stream; concentrations range from 1 to 4.9 mg/kg.
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K-1700 NPDES point and are assumed to be high as a result of sediment
being backwashed into the K-1700 stream from Poplar Creek.

Figure 7.4 shows the distribution of both uranium and nickel along the
K-1700 stream. Nickel exceeds the regulatory 1imit (400 mg/g) contained
within Table 2.2 of the RFI Plan - General Document (K/HS-132) in all but
é few of the K-1700 stream segments. Uranium, which has no established
regulatory 1imit, is found to have elevated concentrations in the
sediments close to the K-1700 NPDES discharge point with lower 1levels
being found further upstream from the discharge point.

The EP-TOX data obtained indicated that none of the regulated metals
would exceed established EP-TOX limits. Neither uranium nor nickel have.
established EP-TOX limits. Uranium was undetected in the EP-TOX extract.

Nickel, although detected, was detected at very low levels (<2.0 mg/1).

7.1.1.2 Volatile Organics Results

As stated, VOA samples were taken at random locations within the
stream. Only a small number of volatile organic compounds were found and
they were at concentrations significantly below that which would be
necessary to exceed the limits set forth in the proposed Toxicity

Characteristic Leach Procedure (TCLP).

7.1.1.3 Basic, Neutral, and Acidic Organics (BNA) Results

BNA data was obtained on each stream segment sample. The organics
analyzed for are contained in Section 7.6 of the RFI Plan —'General
Document (K/HS-132). Polycyclic-Aromatic Hydrocarbons (PAH) were the only

extractables found to be present which could not be accounted for after
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7.1.2.1 Metals Results

The Low area data indicates that arsenic is the only regulated metal
found in a concentration great enough to exceed the limits set by the EP-
TOX Procedure. This differs significantly from the stream findings which
showed both Tead and chromium having concentrations high enough to exceed
EP-TOX 1imits. Uranium shows a significant variation in concentration
within the low area. Figures 7.8 through 7.23 are three dimensional
depictions of the variation of the metals within the Low Area.

EP-TOX Extractions were performed on two randomly selected samples of
the low area. As was the case with the stream, only nickel had sufficient
extractability to be detected. The concentration of nickel in the two

EP-TOX extracts was 11 and 1.8 mg/1.

7.1.2.2 Volatile Organics Results

As with the stream, no significant concentration of volatile organics

were found.

7.1.2.3 Basic, Neutral, and Acidic Organics (BNA) Results

No significant concentration of any BNAs were detected. Figure 7.22

is a three dimensional plot of the PAH distribution within the low area.

7.1.2.4 PCB Results
Detectable concentrations of PCBs were found in the samples taken from

the Low Area. Figure 7.23 is a three dimensional plot of the PCB

distribution.
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7.1.2.5 Alpha, Beta, and Gamma Results

The alpha, beta, and gamma results on the Low Area mimicked those
found in the stream. Maximum and minimum levels were about the same with
a similar variation in results. Three dimensional plots of the data are

contained as Figures 7.15 (gamma), 7.18 (beta), and 7.20 (alpha).

7.1.3 Summary of Results

An overview of the results just presented indicates that discharges to
the K-1700 Stream/Low Area either past or present have contained metals,
organics, and possible radioactive contaminants. The metal contamination
is primarily nickel but lead, chromium, and arsenic are all elevated and
should be included in any sampling and analysis plan.

The organic contamination detected is primarily in the form of poly-
cyclic aromatic hydrocarbons (PAH) and PCBs. Because of the large area
drained by the K-1700 Stream it will be necessary to analyze for these
organics despite their generally low concentration within the stream
sediments.

Finally, the presence of gross alpha, beta, and gamma contamination
above the best available background sample (segment 19) is indicative of
the discharge or seepage of water containing low levels of radioactivity
into the stream. Gross alpha, beta, and gamma will also be included in

any further sampling efforts.

7.2 NPDES MONITORING DATA
7.2.1 K-1407-B Pond Qutfall

Effluent discharged from the K-1407-B Holding Pond is subject to an

NPDES permit and is monitored to verify compliance with the permit
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limitations. Data collected from the permit point is presented in

Appendix C, Table 1 and 2.

7.2.2 K-1700 Stream

The K-1700 Stream is monitored at the mouth of Poplar Creek to comply
with NPDES permit limitations. Appendix C, Table 3 presents monitoring

data for the permit point and plots of the NPDES monitoring parameters.

7.3 K-1070-B STORM DRAIN

Monitoring data has been collected from various ORGDP storm drains as
a part of the ORGDP Storm Drain Monitoring Program. A storm drain is
located in the middle of the K-1070-B Cilassified Burial Ground and
discharges on the north side of the burial ground. At this point, storm
waters have been sampled and analyzed; data is presented in Appendix C,

Table 4.

7.4 GROUNDWATER MONITORING
During FY 1986 and FY 1987 groundwater monitoring data was collected
from some of the wells shown on Figure 5.2. The groundwater monitoring

data js presented in Appendix D.

Analysis of these data indicate the presence of some inorganic and
organic constituents in the wells surrounding the WAG. UNW-1 serves as
the background well for this WAG; UNW-5, although upgradient of the WAG,
is influenced by the SWMU and cannot serve as a true background well. For
most parameters sampled during FY 1986 and FY 1987, constituent levels are
below detection 1imits for all sampling points in all wells, irrespective

of their relationship to the WAG. However, data from UNW-3 show elevated
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levels of several metals (aluminum, barium, chromium, manganese, and
vanadium) for at least one sampling point (November 5, 1987). Levels
detected in UNW-3 of aluminum, barium, chromium, and lead exceed the MCL
for this sampling date. In addition, antimony and zirconium also appear
above detection 1imits in UNW-3 for sampling date November 23, 1987.

Some organic constituents have also been detected in the WAG wells.
These constituents appear principally in UNW-2 and UNW-5. 1,1,2-
dichloroethane, trichlorethene, vinyl chloride, 1,1-dichlorethene, 1,1,1-
trichloroethane, and 1,2-dichloroethane all appear at levels which exceed
the MCL for several sampling periods. Further, although 1,1,2-
dichlorethane, trichloroethene, and vinyl chloride appear in UNW-1, the
highest levels of all organic constituents consistently occur in UNW-2 and
UNW-5. In the case of trichloroethene, levels in UNW-2 reach 5200 ug per
Titer. In addition, other organic constituents appear for which MCLs have
not been set--cyclohexanone, di-N-octylphehalate, 1,1,2-trichloroethane,
tetrachloroethene, trans-1,2-dichloroethene, vinyl acetate, 2-hexanone,
and 4-methyl-2-pentanone.

7.5 BIOLOGICAL MONITORING AND ABATEMENT PROGRAM (BMAP) FOR K-1700 STREAM

In September 1986, a modified NPDES permit was issued for ORGDP. As
specified in Part III (L) of the permit, a plan for biological monitoring
of K-1700 stream was submitted to EPA and TDHE. The Biological Monitoring
and Abatement Program (BMAP) was developed to meet this requirement. The

proposed program will be conducted for the duration of the modified NPDES
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permit; it is based on preliminary discussions held on October 14-15,
1986, between staff of ORNL and ORGDP, EPA, and TDHE. Because the
composition of existing effluent streams entering K-1700 stream will be
altered shortly after the modified NPDES permit is issued, baseline
(preoperational) conditions in K-1700 stream may exist only for the next
few months. Consequently, preliminary sampling of the benthic
invertebrate and fish populations was initiated in August and September
1986, respectively. )

The overall strategy of the BMAP is to use the results obta%ned in the
initial characterization studies to define the scope of future monitoring
efforts. Such efforts may reqﬁire more intensive sampling than initially
proposed in some areas (e.g., additional toxicity testing if initial
results indicate poor survival or growth) and a reduction in sampling
intensity in others (e.g., reduction in benthic invertebrate sampling

frequency from monthly to bimonthly or quarterly after the first year).
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8. SAMPLING PLAN

8.1 SAMPLING AND ANALYTICAL STRATEGY

Data collected from the previous sampling of the K-1700 stream and
sediments, NPDES reports from K-1700, data collected on K-1407-B Pond,
descriptions of the discharges to K-1407-A Neutralization Pit, and
information gathered in personal interviews concerning the K-1070-B burial
ground are the basis for the preparation of the sampling plan for this
site. The types of samples to be taken at this site are soil corings,
groundwater samples from existing wells, surface water runoff samples, and
surface water samples from the K-1700 stream. Also the data generated to
comply with current NPDES regulations on discharges to the K-1700 stream
will be used to further define this site. No additional pathways for
migration are suspected.

Previous analytical data at this site indicates primarily the presence
of metals, BNA extractable oréanics, radionuclides, and PCBs. The BNAs
are generally polycyclic-aromatic hydrocarbons resulting probably from the

coal pile runoff.
8.2 STATISTICAL SET-UP FOR SAMPLING

8.2.1 Soil Sampling

Monitoring will occur in phases. FEach phase will consist of soil
sampling, chemical analyses, and statistical analysis of resultant data
and will continue until such time that conclusions can be drawn regarding
the extent of the release and decisions can be made about appropriate
remedial actions. The first phase of sampling will provide initial

estimates of contaminant levels in the potential release area and in
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background, indicate the general directions of possible contaminant
movement, and identify sources and estimate their magnitude. This
information will be used to direct the next phase of monitoring, if
"needed.

Figure 8.1 shows the general placement of 27 sampling points, 15 for
obtaining surface samples and 12 for drilling to bedrock. There are 5
background locations, 2 surface and 3 bedrock. Of the 22 potential
release area locations, 8 primarily associate with the K-1070-B Burial
Ground, one with the K-1407-A Neutralization pit and K-1407-B Pond, and 13
with the K-1700 stream. Many of these sampling locations are in potential
pathways of more than one possible source.

Three background drillings will be made. There are two for the
K-1070-B Burial Ground, and one for the K-1407-A Neutralization Pit and
K-1407-B Pond. There are two background locations for surface samples for
the K-1700 stream.

Where first-phase sampling is conducted, there is approximately one
coring per each 100 by 100 foot sector or 10,000 square feet. This is
prompted by quidelines given in EPA/530-SW-85-003, April 1985, Petitions

to Delist Hazardous Wastes: A Guidance Manual, page 40.

For each drilling to bedrock, a soil sample will be taken from: (a)
every distinct layer of soil which might be affected by a release, (b)
boundaries between soil layers, and (c) regular intervals of four feet of

depth in thick homogeneous 1layers. The fist sample will be taken at
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surface level. For thicker layers, soil from 2 adjacent two-foot split
barrels will be composited, with care not to composite across soil layer
types or layer boundaries. Sampling will be to refusal. A portion of
each sample from the borehole will go into a single borehole composite,
and a portion of each sample will be individually saved in case better
resolution on the composite or a backup analysis is needed. The sampling
approach is based on "RCRA Facility In;estigation Guidance, Volume II,"
pages 8-34 (Figure 8.2).

Each surface sampling location will be a coring taken to a depth of
two feet. A soil sample will be taken from: (a) every distinct layer of
soil, and (b) boundaries between soil layers (Figure 8.2). Should refusal
occur prior to reaching a depth of two feet, then either (a) a "bottom"
sample will be taken at the point of refusal, or (b) the sample will be
relocated in order to avoid a small obstruction. Samples will be divided
with a portion of each sample will be saved in case better resolution on
the composite or a backup analysis is needed.

For Quality Assurance and Quality Control (QA and QC) purposes on the
sampling and analytical procedures, approximately 10% of the soil samples
will be sampled and analyzed in duplicate.

The drilling order of the boreholes will be randomized. See Table 8.1
for the randomization schedule. The order of taking samples within each
drilling will not be randomized since the sampling depths depend on the

nature of the core and the method of soil removal from the borehole.
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Table 8.1. Drilling order

BEDROCK SAMPLES

FIGURE 8.1

COORDINATES

19F
17H
171
21N
173
15F
156G
20N
16G
16H
18J
19G

SURFACE SAMPLES

14F
7C
5E
161
14H
3B
10F
11P
11H
15H
5C
9C
2C
6A
12H

SAMPLE
TYPE

BEDROCK
BEDROCK
BEDROCK
BEDROCK
BEDROCK
BEDROCK
BEDROCK
BEDROCK
BEDROCK
BEDROCK
BEDROCK
BEDROCK

SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
SURFACE
SURFAGE

BACKGROUND
1070-B
1070-B
BACKGROUND
1070-B
1070-B
1070-B
1407-A
1070-B
1070-B
1070-B
BACKGROUND

1700
1700
BACKGROUND
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
BACKGROUND
1700

g S VA
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The sampling location within each 100 by 100 foot sector is not
randomly 1located within the sector. Figure 8.1 shows the relative
drilling Tlocations with respect to physical 1landmarks and potential
release sources. The locations will be determined by the physical terrain
in the local areas and the ability to obtain representative samples.
Exact coordinates will be determined by surveying the site. The systematic
nature of the drilling locations will improve statistical properties of
modeling efforts by providing more uniform coverage of the region than
would be provided by~a random sampling effort.

There are 12 drillings to bedrock, including the 3 background
drillings. If it is an average of 15 feet to bedrock and only one
distinct soil layer, there will be approximately 4 samples- per coring.
This gives 12 * 4 = 48 samples. There are 15 surface type corings,
including the 2 background. Assuming one sample per coring, this gives 15
samples. Adding 10% for QA and QC duplicates gives 63 + 6 = 69 samples
available for first phase analysis.

Statistical modeling of contaminants in radial directions away from
the contaminant sources and estimation of changes in concentration with
distance from the sources will be possible only in those directions for
which there is more than one row of sampling. This is true only for the

K-1070-B Classified Burial Ground in the area of the K-1700 stream.

8.2.2 Surface Water Sampling

8.2.2.1 K-1070-B Surface Water

Surface water runoff due to rainfall will be collected at two

naturally occurring flow points on the north side of the K-1070-B site.
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These will be in the general vicinity of a 1ine between grid locations 15G
and 18I of Figure 8.1. Duplicate sampling will occur during at least two
periods of heavy rain. Duplicate grab samples will be taken at all
locations and from a background location. There will be approximately six

samples for analysis.

8.2.2.2 K-1700 Surface Water

Surface water sampling of the K-1700 stream will occur at the two
NPDES sampling points located at grid coordinates 5C and 18K and at a weir
which will be constructed upstream from the K-1407-B pond. The weir
should be located at or just east of the intersection of the stream and a
1ine extending north from and coincident with Avenue C. Each month for at
least six months, a 72-hour composite will be taken at each location. At
least three months of sampling will occur prior to soil sampling of the
area. Flow rates will also be measured at each location. In addition,
grab samples will be taken at storm drain openings into K-1700 during at
least two discrete rainfall events. Every other sampling period,
duplicate samples will be taken at all locations. There will be at least

36 samples for analysis.

8.3 FIELD SAMPLING
A1l field sampling procedures discussed in Section 8.2 are more fully

described and documented in The Environmental Surveillance Procedures

Quality Control Program, Martin Marietta Energy Systems,'Inc.,

(ESH/SUB/87-21706/1). No detailed records are available that locate the
perimeter of the K-1070-B Cilassified Burial Ground. The boundaries of the

K-1070-B Classified Burial Ground will be defined using electromagnetic
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surveying methods. A detailed map of the entire area will be drawn
depicting the sampling sites to determine the locations of the soil
samples and surface water samples. The sampling team will 1locate the
sampling locations utilizing this map. The corings designated as surface
samples are to be collected with a hand auger to the depth of two feet.
The other corings are to bedrock. Surface water runoff samples will be
the grab type. Surface water collected from K-1700 will be the composite
type as specified in the NPDES permit.

Surface water runoff sampling will be arranged with the sampling team
to occur after rainfall has provided adequate surface water for
collection. The frequency for collecting surface water from K-1700 will
be as specified by the NPDES permit regulations.

The drillers will provide all necessary drilling equipment (hollow
core auger, split spoon sampler, etc.). The following field sampling
supplies will be required.

* Nonionic detergent, Micro (Internatiqna] Products Corp.)

. Deioﬁized water

* Isopropyl alcohol

* Glass containers, pre-cleaned, with teflon lined 1ids, one quart

capacity

* Logbook

* Chain of custody seals

* Sample labels

¢ Chain of custody forms

+ Stainless steel trays

* Aluminum foil



75
+ Stainless steel spatulas
* Hand auger
Collection of core samples taken to bedrock from this site will follow

ASTM method D 1586-84 Penetration Test Split-Barrel Sampling of Soils.

The drilling will be performed by private drilling contractors. 1In this
method a hollow core auger will be used to remové the soil above each
segment to be sampled and the split-barrel sampler will be driven into the
soil through the center of the auger. This technique will obtain a sample
that is undisturbed by the auger operation.

Using a split-barrel sampler of 2 foot length, samples will be removed
from each position in 2 foot segments. Two 2 foot segments Qill be
composited in the lab to form one sample every four feet. These
composites are illustrated in Figure 8.3. At each 2 foot increment, the
split-barrel sampler will be removed from the drilling rig (to be
performed by the drilling crew) and separated to expose the sample.

Those samples 1located along the bank of the K-1700 stream will be
collected using Method EPA 600/4-84-076 Method II-2 for auger and thin-
wall tube sampler as referenced in Table 7.1 of the RFI Plan - General
Document (K/HS-132).

Between core segments, the equipment used for sample transfer shall be
cleaned with non-ionic detergent and water and rinsed with deionized water
and ijsopropyl alcohol. The split-barrel samplers will be detergent
cleaned and rinsed with water by the drilfing company.

After sampling of each coring is complete, coring will be filled with

a grout column as described in Section 7.1.3 in the RFI Plan - General
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Document (K/HS-132) to prevent any further contamination of the
groundwater.

Surface waters will be collected from K-1700, the new weir, and runoff
from K-1070-B utilizing the applicable methods 1isted in Table 7.3 of the
RFI - General Document (K/HS-132).

From 10% of the core segments and surface water samples, duplicate
samples will be submitted to the laboratory to fulfill duplicate
requirements per RFI Plan - General Document (K/HS-132), Section 7.3.

Sample containers will be labelled with the site identification, date,
time, sample I. D., and sampler's name, and coordinates of sample will be
recorded. In addition to the required entries any other pertinent
information and/or observations shall be recorded. The log book used for
these records will contain a copy of the map of the area and a copy of the
sampling plan.

The sample containers shall be sealed and transported to the
laboratory under chain of custody protocol as referenced in the RFI Plan-

General Document (K/HS-132) in Section 7.4.

8.4 ANALYTICAL PROTOCOL

Analytical sampling with the following salient features is proposed.
The four foot composites taken from corings drilled to bed rock will be
analyzed for the analytes listed in Table 8.2 using the referenced EPA
procedures. The surface samples taken to a depth of two feet with a hand
auger will be analyzed for the analytes listed in Table 8.2 using the
referenced EPA procedures. EP toxicity extraction will be performed on
those samples whose total 1inorganic species content exceeds the EP

Toxicity 1imits. Specific radionuclide analyses will be conducted on
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Table 8.2 Sample types, number of samples, and analytical procedures.

Type of sample Numberl Analyses

Soil 632 Metals
Radioactivity3
VOA
Semivolatiles#

Surface runoff 6 Metals
(Water) Semivolatiles4

Creek Waters 36 Metals
pH
Temp., Turbidity
Solidsd
F=, NO3~
0i1 and Grease
VOA
Semivolatiles4

lincludes field duplicate samples.

An estimate, actual number depends on depth to bedrock.
Gross alpha, beta and gamma

Includes analysis for PCBs

Includes both dissolved and total suspended solids
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those samples whose gross alpha, beta, or gamma exceed levels established
based on best technical judgement.

Surface water samples from the K-1700 stream will be analyzed for the
analytes required by the NPDES permit for that discharge with the
additional parameters of PCB and BNA extractables added. The complete
1ist of énalytes for the K-1700 stream and the appropriate EPA procedures
are shown)in Table 8.2. Surface water runoff from the K-1070-B burial
ground will be analyzed for ICP metals, PCB, VOA, BNA extractables, and
radionuclides. Table 8.2 shows the complete analyte 1ist and the proper
EPA procedures to be used at this site. The new weir, that is to be
constructed up-stream of the K-1407-B discharge to the K-1700 stream as
part of this sampling plan, will have the same analytes shown in Table
8.2. In addition, the samples will be analyzed for the expanded NPDES
parameters. This site will be sampled with the same frequency as the
NPDES permit requires for the K-1407-B discharge into K-1700.

RCRA groundwater data will be obtained from existing monitoring wells
within the K-1407 area as part of the ORGDP Groundwater Monitoring

Program.

8.5 SAMPLE ANALYSIS

After reception by the analytical 1laboratory of the surface water
samples and core segments, the segments will be composited as proposed.
. The analyses to be performed and the procedures to be used for the-
different sample types are shown previously in Table 8.2.

Groundwater analysis will follow standard EPA protocol as outlined in

Methods for Chemical Analysis of Water and Wastes (EPA-600/4-79-020). The
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QA/QC requirements outlined in the RFI Plan - General Document (K/HS-132)

in Section 7.3 shall be adhered to for all analyses.
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9. DATA MANAGEMENT PROCEDURES

The results of the chemical analyses of samples from the potential
release area will be presented in a clear and logical format, so as to
best illustrate any patterns in the data. These will include tabular,
graphical, and other visual displays such as maps and contour plots
described in the RFI Plan - General Document (K/HS-132) in Table 8.1, as
appropriate to the data.

Statistical analyses will provide for treatment of duplicate sampling
and duplicate laboratory analyses and results which are reported as less
that detection 1imit, and for examination for statistical outliers.
Specifically, vatues which are recorded as less than detection Timits will
be handled according to "RCRA Groundwater Monitoring Enforcement Guidance
Document", OSWER 9950.1, September 1986, which directs calculation through
the use of Cohen's»statistical methodology. This is found in "Tables for
Maximum Likelihood Estimates from Single Truncated and Singly Censored

Samples," Technometrics, Volume 3, pages 535-541, 1961.

Statistical modeling methods such as least squares and kriging will be
used to estimate response surfaces for use in developing concentration

contours for the contaminants, where appropriate.
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10. HEALTH AND SAFETY PROCEDURES

10.1 INTRODUCTION

Special requirements and procedures to protect the health and safety
of the investigating team, the ORGDP site personnel, and the general
public during the RCRA Facility Investigations of the K-1407 Waste Area
Grouping are addressed in this section. Section 9 of K/HS-132 details the
health, safety, environmental, security, plant protection, and emergency
response organizations which are in place at the ORGDP. These
organizations provide the support to the ORGDP line organizations to meet
the requirements for health and safety during the RFIs. They provide the
communications, response, and report%ng for any plant emergency; on-site
medical facilities with medical surveillance, treatment, monitoring, and
periodic physical examinations; health physics and industrial hygiene
surveillance hazard evaluation and control; operational safety, accident
prevention, and control; plant security and visitor control.

In addition, K/HS-132 1dent1fies the organizational responsibilities
for health and safety at SWMUs during the RFIs. The document includes the
methodology for establishing the work zones of each SWMU, the 1level of
protection required in the exclusion zone, decontamination procedures,
personnel exposure 1imits, monitoring requirements, and respiratory

protection requirements.

10.2 KNOWN HAZARDS AND RISKS
Information gained from field monitoring during groundwater well
installation at the site during the fall and winter of 1985 and

supplemental data on the specific site was utilized to develop this plan.
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The site was monitored for airborne ionizable pollutants, combustible
gases, and radioactivity during the time wells were being drilled. Field
monitoring indicated workers were not exposed to concentrations of gases
or radioactivity above the permissible exposure limits established by
Martin Marietta Energy Systems. These data established the personnel
protection as Level D for this SWMU.

10.3 LEVEL OF PROTECTION AND MONITORING PARAMETERS

The level of personnel protection and monitoring is designated below.

Level of Designation Monitoring Parameters
A Airborne
Poliutants X
B
Explosion
c Potential
D X Radiation X

10.4 DESIGNATION OF WORK AREA ZONES

The three zones (Exclusion, Contamination Reduction, and Support)
will be established for each sampling/drilling work activity area in
accordance with the methodology developed in Section 9 of K/HS-132. The
safety equipment required for the designated level of protection and the
decontamination procedures are also covered in K/HS - 132. As work
activity requires, the exclusion zone will move to encompass areas of

sampling.

10.5 LEVEL OF PROTECTION AND EXPOSURE LIMITS
The personnel protection recommended for work activity in the
exclusion zone of this SWMU is Level D.

Employee exposure to airborne pollutants (e.g., organics, combustible
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gases) throughout the course of the investigation will be monitored
through the use of air monitoring equipment. If any of the following
conditions occur, work will be stopped, the exclusion zone will be
evacuated, and the ORGDP Industrial Hygiene Department will be contacted
to determine necessary actions to mitigate health and safety concerns:

1. Organic vapor levels exceed background conditions for
more than one minute.

2. Unusual odors are detected.

3. Combustible gas levels exceed 10% of the lower explosive
1imit (LEL).

The responsibility for 1imiting the exposure of the workers to
nonhazardous levels of radiation resides in the Site Health Safety Officer
(SHSO) using instruments described in Section 9 of K/HS-132. The SHSO
will monitor for radiation in the air and adjacent to sample drillings
and/or diggings with a radiation meter capable of measuring 0.1 mR/hr.
Should the reading exceed 0.1 mR/hr, the SHSO will order work to be
stopped and the crew removed from the exclusion zone. The SHSO will
request the presence of a health physicist on site wﬁo will assess the
potential hazard of the conditions and determine whether or not work
should continue.

Sampling personnel must be aware that equipment used for soil
sampling could become contaminated with radioactive material. Also,
personal safety shoes and other protective equipment could become
contaminated. Survéys should be performed on such equipment in the soil
sampling areas before and after each operation. Each survey should
include monitoring all applicable personnel and equipment. Equipment that

is found to be contaminated above the guidelines for unrestricted release
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(alpha - 5,000 dpm/100cm2 surface, 1,000 dpm/100 cm? transferrable, and
0.1 mR/hr beta and gamma) will be decontaminated. Should the reading
exceed an action level of 2 mR/hr (set by ORGDP Health Physics as an
action point), the SHSO will order work to be stopped and the crew will be
removed. The SHSO will request the presence of a health physicist on site
who will assess the potential hazard of the conditions and determine

whether or not work should continue.
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Sludge Data

APPENDIX A

K-1407-B Retention Basin

B Pond data

summary of all of the data

except the leach test

parameter mean maximum minimum units
metals
Aluminum 36294 62000 15000 ug/g
Arsenic 53 250 5 ug/g
Barium 152 630 48 ug/g
Beryllium 1.2 3.1 .19 ug/g
Boron 80 190 19 ug/g
Cadmium .84 5.6 .3 ug/g
Calcium 22826 20000 1400 ug/g
Chromium 463 3200 31 ug/g
Cobalt 25 61 6.9 ug/g
Copper 538 1700 4.2 ug/g
Iron 49387 20000 13000 ug/g
Lead 58 220 5 ug/g
Lithium 29 53 14 ug/g
Magnesium 5070 16000 1300 ug/g
Manganese 812 5400 240 ug/g
Molybdenum 10 49 1 ug/g
Nickel 2051 9700 33 ug/g
Niobium .7 .7 .7 ug/g
Phosphorus 5111 21000 280 ug/g
Potassium 4750 11000 110 ug/g
Selenium 77 140 5 ug/g
Sodium 634 3100 88 ug/g
Strontium 53 190 6.9 ug/g
Thorium 21 58 20 ug/g
Titanium 250 460 120 ug/g
Vanadium 44 76 17 ug/g
Zinc 288 1300 29 ug/g
radionuclides
Cesium 15 20 15 DPM/G
Neptunium 4.7 17 .1 DPM/G
Plutonium 4.8 19 .05 DPM/G
Technetium 5284 15000 84 DPM/G
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B Pond data
summary of all of the data
except the leach test

parameter mean maximum minimum units
Uranium 272 1416 1.7 UG/G
U-235 1.6 2.8 .76 We. %
organics
acetone .001 .001 .001 ug/g
bromoform .001 .001 .001 ug/g
carbon tetrachloride .003 .003 .003 ug/g
chlorobenzene .001 .001 .001 ug/g
cis-1,3-dichloropropene .001 .001 .001 ug/g
ethyl benzene .001 .001 .001 ug/g
fluorocarbons .001 .001 .001 ug/g
freon-113 .001 .001 .001 ug/g
freon-114 .001 .001 .001 ug/g
freon-123 .001 .001 .001 ug/g
Methyl Chloroform .013 .025 .001 ug/g
methyl ethyl ketone (MEK) .001 .001 .001 ug/g
other halomethanes .001 .001 .001 ug/g
PCB .001 .001 .001 ug/g
tetrachloroethylene .029 .082 .002 ug/g
toluene .001 .001 .001 ug/g
toxaphene .0018 .003 .001 ug/g
trans-1,2-dichloroethylene .0022 .003 .001 ug/g
trans-1,3-dichloropropene .001 .001 .001 ug/g
trichloroethylene .035 .069 .001 ug/g
trichlorofluoromethane .001 .001 .001 ug/g
1,1-dichloroethane .001 .001 .001 ug/g
1,1,2-trichloroethane .001 .001 .001 ug/g
1,1,2,2,-tetrachloroethane .001 .001 .001 ug/g
1,2-dichloropropane .001 .001 .001 ug/g
other analyses

Density 1.1 1.2 1.1 G/ML
pH 7 7.4 6.7

Phosphate (Total) 15334 63000 840 ug/g



B Pone leach test data
summary of all of the leach test data

parameter mean maximum minimum units
endrin .000085 .00013 .00007 mg/L
lindane .0091 .036 .00002 mg/L
methoxychlor .000068 .0001 .00006 mg/L
silvex .013 .074 .0003 mg/L
2,4-D .041 .12 .002 mg/L
metals
Arsenic .0071 .022 .005 mg/L
Barium .26 .92 .1 mg/L
Cadmium .028 .085 .002 mg/L
Chromium .023 .31 .01 mg/L
Lead . .0075 .025 .004 mg/L
Mercury .0014 .012 .001 mg/L
Nickel 9.3 38 .01 mg/L
Selenium .0051 .011 .005 mg/L
Silver .01 .01 .01 mg/L




B Pond data
sumnary of the data for the sludge layer
except the leach test

parameter mean maximum minimum units
metals
Aluminum 36200 49000 19000 ug/g
Arsenic 162 250 5 ug/g
. Barium 221 290 120 ug/g
Beryllium 2 3.1 1.4 ug/g
Boron 110 190 77 ug/g
Cadmium 2 5.6 .3 ug/g
Calcium 58000 20000 29000 ug/g
Chromium 815 2400 290 ug/g
Cobalt 42 61 22 ug/g
Copper 1030 1600 420 ug/g
Iron 75500 20000 35000 ug/g
Lead 121 180 66 ug/g
Lithium 23 37 16 ug/g
Magnesium 6790 16000 4700 ug/g
Manganese 642 830 460 ug/g
Molybdenum 17 49 1 ug/g
Nickel 4133 7100 34 ug/g
Niobium .7 .7 .7 ug/g
Phosphorus 12790 21000 6200 ug/g
Potassium 4100 7300 2000 ug/g
Selenium 88 140 5 ug/g
Sodium 1151 3100 390 ug/g
Strontium 136 190 81 ug/g
Thorium 21 30 20 ug/g
Titanium 363 460 220 ug/g
Vanadium 44 61 17 ug/g
Zinc 607 810 480 ug/g
radionuclides
Cesium 15 16 15 DPM/G
Neptunium 7.2 17 1.3 DPM/G
Plutonium 7.1 19 1.9 DEM/G
Technetium 8088 15000 2500 DPM/G
Uranium 516 1044 69 UG/G

U-235 1.2 1.3 1.1 Wt. %



B Pond data
summary of the data for the sludge layer
except the leach test

parameter mean maximum minimum units
organics

acetone .001 .001 .001 ug/g

fluorocarbons .001 .001 .001 ug/g

PCB .001L .001 .001 ug/g

trans-1,2-dichloroethylene .003 .003 .003 ug/g

other analyses

Density 1.1 1.2 1.1 G/ML
pH 7 7.4 6.7
Phosphate (Total) 38370 63000 18600 ug/g




B Pond data

summary of the leach test data for the sludge layer

parameter mean maximum minimum wunits
pesticides
endrin .0001 .00013 .00007 mg/L
lindane .023 .036 .011 mg/L
methoxychlox .00008 .0001 .00006 mg/L
silvex .038 .074 .003 mg/L
toxaphene .002 .003 .001 mg/L
2,4-D .079 .12 .03 mg/L
metals
Arsenic .01 .022 .005 mg/L
Barium .42 .92 .2 mg/L
Cadmium .055 .085 .025 mg/L
Chromium .045 .31 .01 mg/L
Lead .0083 .025 .004 mg/L
Mercury .0021 .012 .001 ng/L
Nickel 21 33 .7 mg/L
Selenium .005 .005 .005 mg/L
Silver .01 .01 .01 mg/L
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B Pond data
summary of the data for the top six inches of the soil layer
except the leach test

parameter mean maximum ninimum units
metals
Aluminum 39153 62000 26000 ug/g
Arsenic 10 66 5 ug/g
Barium 97 190 52 ug/g
Beryllium 77 1.5 .19 ug/g
Boron 52 88 19 ug/g
Cadmium .36 1.2 .3 ug/g
Calcium 12076 68000 1400 ug/g
Chromium 481 3200 48 ug/g
Cobalt 19 48 8 ug/g
Copper : 239 1700 26 ug/g
Iron 41000 93000 25000 ug/g
Lead 44 220 5 ug/g
Lithium 33 53 16 ug/g
Magnesium 4415 8000 1300 ug/g
Manganese 588 1800 250 ug/g
Molybdenum 5.8 24 1.7 ug/g
Nickel 1859 9700 71 ug/g
Niobium .7 .7 .7 ug/g
Phosphorus 2840 20000 350 ug/g
Potassium 4293 . 9300 110 ug/g
Selenium 76 140 43 ug/g
Sodium 437 1200 88 ug/g
Strontium 23 89 7.2 ug/g
Thorium 22 58 20 ug/g
Titanium 212 310 170 ug/g
Vanadium 46 76 23 ug/g
Zinc 220 1300 50 ug/g
radionuclides
Cesium 15 20 15 DPM/G
Neptunium 2.6 9 .1 DPM/G
Plutonium 3 9 .05 DPM/G
Technetium 2990 15000 84 DPM/G
Uranium 297 1416 12 UG/G
U-235 : 1.9 2.8 1.2 We. %
organics
acetone .001 .001 .001 ug/g
PCB .0012 .004 .001 ug/g

trans-1,2-dichloroethylene .002 .002 .002 ug/g
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summary of the

B Pond data

data for the top six inches of the soil layer

except the leach test

parameter mean maximum minimum units

trichloroethylene .001 .001 .001 ug/g

tetrachloroethylene .003 .003 .003 ug/g
other analyses

Phosphate (Total) 8522 60000 1050

ug/g



B Pond data

summary of the leach test data

for the top six inches of the soil layer

parameter mean maximum minimum units
pesticides
endrin .000075 .00008 .00007 mg/L
lindane .004 .008 .00002 mg/L
methoxychlor .000065 .00007 .00006 ng/L
silvex .0011 .002 .0003 mg/L
toxaphene .0015 .002 .001 mg/L
2,4-D .043 .084 .002 mg/L
metals
Arsenic .0056 .011 .005 mg/L
Barium .22 .65 .1 mg/L
Cadmium .02 .07 .002 mg/L
Chromium .014 .07 .01 mng/L
Lead .0085 .016 .004 mg/L
Mercury .0012 .003 .001 mg/L
Nickel 5.7 38 .06 mg/L
Selenium .0054 .011 .005 mg/L
Silver .01 .0l .01 mg/L
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summary of the data for the dirt from 6 to 12 inches

B Pond data

from the top of the soil layer
except the leach test

parameter mean maximum minimum units
metals
Aluminum 33000 48000 15000 ug/g
Arsenic 5 5 5 ug/g
Barium 153 630 48 ug/g
Beryllium .97 1.5 .57 ug/g
Boron 87 140 41 ug/g
Cadmium .3 .3 .3 ug/g
Calcium 3554 10000 1900 ug/g
Chromium 121 760 31 ug/g
Cobalt 17 30 6.9 ug/g
Copper 24 44 4.2 ug/g
Iron 39545 67000 13000 ug/g
Lead 19 79 5 ug/g
Lithium 29 50 14 ug/g
Magnesium 4281 7000 2100 ug/g
Manganese 1230 5400 240 ug/g
Molybdenum 8.6 19 1 ug/g
Nickel 386 2700 33 ug/g
Niobium .7 .7 .7 ug/g
Phosphorus 814 2500 280 ug/g
Potassium 5881 11000 2800 ug/g
Selenium 69 110 21 ug/g
Sodium 398 590 250 ug/g
Strontium 13 33 6.9 ug/g
Thorium 20 24 20 ug/g
Titanium 191 380 120 ug/g
Vanadium 42 72 23 ug/g
Zinc 80 250 29 ug/g
radionuclides
Uranium 20 71 1.7 UG/G
U-235 1.5 2.6 .76 Wt. %
organics
acetone .001 .001 .001 ug/g
bromoform .001 .001 .001 ug/g
carbon tetrachloride .003 .003 .003 ug/g
chlorobenzene .001 .001 .001 ug/g
cis-1,3-dichloropropene .001 .001 .001 ug/g

10



B Pond data
summary of the data for the dirt from 6 to 12 inches
from the top of the soil layer
except the leach test

parameter mean maximum minimum units
ethyl benzene .001 .001 .001 ug/g
freon-113 .001 .001 .001 ug/g
freon-114 .001 .001 .001 ug/g
freon-123 .001 .001 .001 ug/g
methyl ethyl ketone (MEK) .001 .001 .001 ug/g
other halomethanes .001 .001 .001 ug/g
PCB .001 .001 .001 ug/g
tetrachloroethylene .042 .082 .002 ug/g
toluene .001 .001 .001 ug/g
trans-1,2-dichloroethylene .001 .001 .001 ug/g
trans-1,3-dichloropropene .001 .001 .001 ug/g
trichloroethylene .069 .069 .069 ug/g
trichlorofluoromethane .001 .001 .001 ug/g
1,1-dichloroethane .001 .001 .001 ug/g
1,1,2-trichloroethane .001 .001 .001 ug/g
1,1,2,2-tetrachloroethane .001 .001 .001 ug/g
1,2-dichloropropane .001 .001 .001 ug/g

other analyses

Phosphate (Total) 2443 7500 840 ug/g
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B Pond data
summary of the leach test data
for the dirt from 6 to 12 inches
from the top of the soil layer

parameter mean maximum minimum  units
pesticides
endrin .00008 .00008 .00008 mg/L
lindane .00002 .00002 .00002 mg/L
Methyl Chloroform .013 .025 .001 mg/L
methoxychlor .00006 .00006 .00006 mg/L
silvex .0003 .0003 .0003 mg/L
toxaphene .002 .002 .002 mg/L
2,4-D .002 .002 .002 mg/L
metals
Arsenic .005 .006 .005 mg/L
Barium .15 .31 .1 mg/L
Cadmium .0075 .03 .002 mg/L
Chromium .01 .01 .01 mg/L
Lead .0054 .012 .004 mg/L
Mercury .001 .001 .001 mg/L
Nickel .61 3.8 .01 mg/L
Selenium .005 .005 .005 mg/L

Silver .01 .01 .01 mg/L



B Pond data
summary of data
for the east end of B pond
except the leach test

parameter mean maximum minimum units
metals
Aluminum 41875 62000 19000 ug/g
Arsenic 52 250 5 ug/g
Barium 137 290 48 ug/g
Beryllium 1.1 2.9 .48 ug/g
Boron 84 190 37 ug/g
Cadmium .31 .59 .3 ug/g
Calcium 26993 20000 1700 ug/g
Chromium 482 3200 50 ug/g
Cobalt 23 49 6.9 ug/g
Copper 558 1700 38 ug/g
Iron 50875 20000 27000 ug/g
Lead 62 220 5 ug/g
Lithium 35 53 16 ug/g
Magnesium 5400 16000 2300 ug/g
Manganese 453 790 250 ug/g
Molybdenum 9.9 29 1 ug/g
Nickel 2206 9700 34 ug/g
Niobium .7 7 .7 ug/g
Phosphorus 4684 20000 340 ug/g
Potassium 4950 11000 2500 ug/g
PCB .001 .001 .001 ug/g
Selenium 84 140 19 ug/g
Sodium 568 1200 220 ug/g
Strontium 60 190 7.4 ug/g
Thorium 23 58 20 ug/g
Titanium 257 430 130 ug/g
Vanadium 51 76 29 ug/g
Zinc 304 1300 63 ug/g
radionuclides
Cesium 15 15 15 DPM/G
Neptunium 4.8 9 .7 DPM/G
Plutonium 5.1 9 1 DPM/G
Technetium 5125 15000 2500 DPM/G
Uranium 299 1416 8.8 UG/G

U-235 1.5 2.6 .76 Wt. %




B Pond data
summary of data
for the east end of B pond
except the leach test

parameter mean maximum minimum units
organics
acetone .001 .001 .001 ug/g
bromoform .001 .001 .001 ug/g
carbon tetrachloride .003 .003 .003 ug/g
chlorobenzene .001 .001 .001 ug/g
cis-1,3-dichloropropene .001 .001 .001 ug/g
ethyl benzene .001 .001 .001 ug/g
fluorocarbons .001 .001 .001 ug/g
freon-113 .001 .001 .001 ug/g
freon-114 .001 .001 .001 ug/g
freon-123 .001 .001 .001 ug/g
methyl ethyl ketone (MEK) .001 .001 .001 ug/g
other halomethanes .001 .001 .001 ug/g
tetrachloroethylene .042 .082 .003 ug/g
toluene .001 .001 .001 ug/g
trans-1,2-dichloroethylene .0015 .002 .001 ug/g
trans-1,3-dichloropropene .001 .001 .001 ug/g
trichloroethylene .035 .069 .001 ug/g
trichlorofluoromethane .001 .001 .001 ug/g
1,1-dichloroethane .001 .001 .001 ug/g
1,1,2-trichloroethane .001 .001 .001 ug/g
1,1,2,2-tetrachloroethane .001 .001 .001 ug/g
1,2-dichloropropane .001 .001 .001 ug/g
other analyses

Density 1.1 1.2 1.1 G/ML
pH 7.1 7.4 7

Phosphate (Total) 14053 60000 1020 ug/g
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B Pond data
summary of leach test data
for the east end of B pond

parameter mean maximum minimum units
pesticides
endrin .000073 .00008 .00007 mg/L
lindane .0063 .011 .00002 mg/L
methoxychlor .00006 .00006 .00006 mg/L
silvex .025 .074 .0003 mg/L
toxaphene .0013 .002 .001 mg/L
2,4-D .038 .084 .002 mg/L
metals
Arsenic .0076 .022 .005 mg/L
Barium .26 .67 .1 mg/L
Cadmium .032 .07 .002 mg/L
Chromium .014 .07 .01 mg/L
Lead .0084 .015 .004 mg/L
Mercury .0011 .003 .001 mg/L
Methyl Chloroform .013 .025 .001 mg/L
Nickel 8.9 38 .02 mg/L
Selenium .0053 .011 .005 mg/L
Silver .01 .01 .01 mg/L

e g
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B Pond data
summary of data
for the west end of B pond
except the leach test

parameter mean maximum minimum units
metals
Aluminum 31333 49000 15000 ug/g
Arsenic 54 220 5 ug/g
Barium 165 630 55 ug/g
Beryllium 1.2 3.1 .19 ug/g
Boron 77 130 19 ug/g
Cadmium 1.3 5.6 .3 ug/g
Calcium 19122 75000 1400 ug/g
Chromium 445 2400 31 ug/g
Cobalt 28 61 9 ug/g
Copper 523 1600 4.2 ug/g
Iron 47800 95000 13000 ug/g
Lead 55 180 5 ug/g
Lithium 23 44 14 ug/g
Magnesium 4777 " 7700 1300 ug/g
Manganese 1130 5400 240 ug/g
Molybdenum 10 49 1 ug/g
Nickel 1913 7100 33 ug/g
Niobium .7 .7 .7 ug/g
Phosphorus 5491 21000 280 ug/g
Potassium 4572 9300 110 ug/g
Selenium 72 120 5 ug/g
Sodium 693 3100 88 ug/g
Strontium 47 170 6.9 ug/g
Thorium 20 20 20 ug/g
Titanium 243 460 120 ug/g
Vanadium 37 61 17 ug/g
Zinc 275 810 29 ug/g
radionuclides
Cesium 15 20 15 DPM/G
Neptunium 4.6 17 .1 DPM/G
Plutonium 4.7 19 .05 DPM/G
Technetium 5391 15000 84 DPM/G
Uranium 248 1044 1.7 UG/G
U-235 1.6 2.8 1 Wt. %
organics

acetone .001 .001 .001 ug/g



B Pond data
summary of data
for the west end of B pond
except the leach test

parameter mean maximum minimum units
fluorocarbons .001 .001 .001 ug/g
PCB .0011 .004 .001 ug/g
tetrachloroethylene - .002 .002 .002 ug/g
trans-1,2-dichloroethylene .003 .003 .003 ug/g

other analyses

density 1.1 1.2 1.1 G/ML
pH 6.9 7.3 6.7
Phosphate (Total) 16473 63000 840 ug/g
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B Pond data

summary of leach test data
for the west end of B pond

parameter mean maximum minimum units
pesticides
endrin .00009 .00013 .00008 mg/L
lindane .012 .036 .00002 mg/L
methoxychlor .000076 .0001 .00006 mg/L
silvex .0012 .003 .0003 mg/L
toxaphene .0023 .003 .002 mg/L
2,4-D .044 .12 .002 mg/L
metals
Arsenic .0067 .013 .005 mg/L
Barium .27 .92 .1 mg/L
Cadmium .024 .085 .002 mg/L
Chromium .03 .31 .01 mg/L
Lead .0068 .025 .004 mg/L
Mercury .0017 .012 .001 mg/L
Nickel 9.6 33 .01 mg/L
Selenium .005 .005 .005 mg/L
Silver .01 .01 .01 mg/L
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AW GERAGHTY BORING NO. BRW-7
_AV & MILLER, INC. LITHOLOGIC LOG [t ORGDP Monitor-Well
Ground-Water Consultants Installation Program - Phase |
LOCATION K-25 PLANT COORDINATES | SURFACE ELEVATION TOTAL DEPTH
SOUTH 24,509.81
K-25 Plant, K-1407-B EAST 910.07 754.31 ft msl 100.0 ft
GEOLOGIST SAMPLE INTERVAL SAMPLE TYPE DATE WELL COMPLETED
D. Hubert/D. Brice 5 feet Cuttings 02-04-86
DRILLER DRILLING CONTRACTOR DRILLING METHOD RIG TYPE
A. Pippin Alsay, Inc. Air Rotary Failing 1250
IPURPOSE OF BORING GEOPHYSICAL CONTRACTOR | GEOPHYSICAL LOGS  Natural Gamma, Density, Single
Monitor Well Century Geophysical Arm Caliper, Gamma-Gamma Compensated Density
(8
TR
o i %8 DESCRIPTION COMMENTS
uQJ = [ o]
=10
0——
//// FILL (100%), plasticity clay with rock fragments.
.
10 ;U LIMESTONE (100%), blue-gray, cherty, micritic, with secondary
Ty calcite.
20—
=== 22.0' - 100.0' LIMESTONE (50%), blue-gray, micritic to
T lightly oolitic, cherty in places, with some
T secondary calcite; shale (50%), gray,
30 T blue-gray and green-gray, calcareous in
:::—Z— places.
d0—frs
So—ta=
60—t
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"GERAGHTY BORING NO. BRW-8
‘ '& MILLER, INC. LlTHOLOGlC LOG PROJECT ORGDP Monitor-Well

Ground-Water Consultants Installation Program - Phase |

LOCATION K-25 PLANT COORDINATES SURFACE ELEVATION TOTAL DEPTH )
g SOUTH 24,663.84
K-25 Plant, K-1070-B EAST 477.00 778.65 ft msl 100.0 ft
GEOLOGIST SAMPLE INTERVAL SAMPLE TYPE DATE WELL COMPLETED
D. Huberv/G. Weiss 5 feet Cuttings - Core 02-04-86
DRILLER DRILLING CONTRACTOR DRILLING METHOD RIG TYPE
J. Cason Alsay, Inc. Air Rotary Failing 1250
PURPOSE OF BORING °  |GEOPHYSICAL CONTRACTOR |GEOPHYSICAL LOGS Natural Gamma, Density, Single
Monitor Well Century Geophysical Arm Caliper, Gamma-Gamma Compensated Density
ey o
= =
%E %—g DESCRIPTION COMMENTS
0

21 FILL (100%), orange-brown, low plasticity clay with rock
74 fragments, coal, brick and wood.

Slight loss of circulation
at 30 ft

=] LIMESTONE (50%), gray to dark gray, oolitic with secondary calcite;
] shale (50%), gray, green and maroon.

40.0' - 65.0' Limestone (60%); shale (40%).

Slight loss of circulation
at 51 ft

65.0' - 80.0' Limestone (70%); shale (30%).

] ed from
90.0' - 100.0' Limestone (80%); shale (20%). ges“’g o

110 SHEET 1 OF 1




BORING NO.

AW GERAGHTY UNP-3
AW & MILLER, INC. LITHOLOGIC LOG |[frosEeT ORGDP Monitor-Well
4 Ground-Water Consukants Installation Program - Phase |
" [LOCATION K-25 PLANT COORDINATES SURFACE ELEVATION TOTAL DEPTH
") SOUTH 24,667.35
~"| K-25 Plant, K-1070-B EAST 427.81 779.29 ft msl 40.0 ft
GEOLOGIST SAMPLE INTERVAL SAMPLE TYPE DATE WELL COMPLETED
G. Weiss Continuous Split Spoon 11-11-85
DRILLER DRILLING CONTRACTOR DRILLING METHOD RIG TYPE
J. Cason Alsay, Inc. Hollow-Stem Auger Diedrich D-50
PURPOSE OF BORING GEOPHYSICAL CONTRACTOR | GEOPHYSICAL LOGS
Piezometer None None

- | O
Gz
o W 0-8 DESCRIPTION COMMENTS
Bz
o= e

=10
0

CLAY (100%), dark reddish-brown, low plasticity. )
10
14.0' - 20.0' Brown, contains silt and fragments of maroon
siltstone.
20 20.0' - 34.0' Mottled brown and orange.
30
Wet at 30 ft

1 SILTSTONE (100%), maroon, soft and crumbly.

90

Auger refusal at 40 ft

SHEET 1 OF 1
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BORING NO.
AW GERAGHTY UNP-4
AW & MILLER, INC. LITHOLOGIC LOG [rrosEer ORGDP Monitor-Well
Ground-Water Consultants Installation Program - Phase |
LOCATION K-25 PLANT COORDINATES SURFACE ELEVATION TOTAL DEPTH
SOUTH 24,119.45
K-25 Plant, K-1070-B EAST 178.07 754.83 ft msl 14.0 ft
GEOLOGIST SAMPLE INTERVAL SAMPLE TYPE DATE WELL COMPLETED
G. Weiss Continuous Split Spoon 11-12-85
DRILLER DRILLING CONTRACTOR DRILLING METHOD RIG TYPE
J. Cason Alsay, Inc. Hollow-Stem Auger Diedrich D-50
PURPOSE OF BORING GEOPHYSICAL CONTRACTOR | GEOPHYSICAL LOGS
Piezometer None None

- {9

[VE]
9;;,&‘ Eg DESCRIPTION COMMENTS
Q> é -

=106
0

CLAY (100%), dark orange to brown, low plasticity, contains somnie
coarse sand, limestone and chert fragments. Wet at 4 ft
5.0 - 14.0° Orange and moderately plastic.

10

— Auger refusal at 14 ft
20—
30—
40—
50—
60—
70—
80—
90 SHEET 1 OF 1




BORING NO.
AW GERAGHTY UNP-S
MY & MILLER, INC. LITHOLOGIC LOG [rrosEcT ORGDP Monitor-Well
Ground-Water Consultants Installation Program - Phase |
LOCATION K-25 PLANT COORDINATES SURFACE ELEVATION TOTAL DEPTH
SOUTH 24,352.48
K-25 Plant, K-1070-B EAST 475.62 748.95 ft msl 11.5 ft
GEOLOGIST SAMPLE INTERVAL SAMPLE TYPE DATE WELL COMPLETED
D. Hubert Continuous Split Spoon 11-13-85
DRILLER DRILLING CONTRACTOR DRILLING METHOD RIG TYPE
J. Cason Alsay, Inc. Hollow-Stem Auger Diedrich D-50
PURPOSE OF BORING GEOPHYSICAL CONTRACTOR | GEOPHYSICAL LOGS
Piezometer None None
=19
éu“,_é ES DESCRIPTION COMMENTS
Q> é -
=10
0 ———t—e
CLAY (100%), orange and brown, slightly plastic and contains some
rock fragments.
2.0' - 4.0 Moderately plastic.
" 4.0' - 6.0' Highly plastic. Wet at 6 ft
6.0' - 11.8' Gray, silty, contains some coarse sand. '
Auger refusal at 11.5 ft
20—
30—
40—
50—
60—
70—
80—
90 SHEET 1 OF 1
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AW GERAGHTY

ALY & MILLER, INC.
‘L’ Ground-Water Consultants

LITHOLOGIC LOG

BORING NO.

UNW-1

PROJECT

ORGDP Monitor-Well

Installation Program - Phase |

CLAY (100%),

10

red.

50—

60—

LOCATION K-25 PLANT COORDINATES SURFACE ELEVATION TOTAL DEPTH
SOUTH 24,839.34 -
K-25 Plant, K-1407-B EAST 1,258.57 775.05 ft msl 20.0 ft
GEOLOGIST SAMPLE INTERVAL SAMPLE TYPE DATE WELL COMPLETED
A.laase 5 feet Cuttings 10-25-85
DRILLER DRILLING CONTRACTOR DRILLING METHOD RIG TYPE
R. Gossage Geotek Hollow-Stem Auger Mobile B-53
PURPOSE OF BORING GEOPHYSICAL CONTRACTOR | GEOPHYSICAL LOGS
Monitor Well None None
-2
suwWilx
&.JE &8 DESCRIPTION COMMENTS
oz é o
=10
0

Refusal at 20 ft

SHEET 1 OF 1
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AW GERAGHTY BORING NO. UNW-2
AW & MILLER, INC. LITHOLOGIC LOG [proEcT  ORGDP Monitor-Well
Ground-Water Consultants Installation Program - Phase |
LOCATION K-25 PLANT COORDINATES SURFACE ELEVATION TOTAL DEPTH
SOUTH 24,523.20
K-25 Plant, K-1407-B EAST 1,115.48 755.29 ft msl 12.3 ft
GEOLOGIST SAMPLE INTERVAL SAMPLE TYPE DATE WELL COMPLETED
A.Laase 5 feet Cuttings 10-23-85
DRILLER DRILLING CONTRACTOR DRILLING METHOD RIG TYPE
R. Gossage Geotek Hollow-Stem Auger Mobile B-53
PURPOSE OF BORING GEOPHYSICAL CONTRACTOR | GEOPHYSICAL LOGS
Monitor Well None None
O
EZh|E
o W 0-8 DESCRIPTION COMMENTS
g -
Qz pus
o -
CLAY (100%), red.
10 10.0' - 12.3' Gray and tan.
Refusal at 12.3 ft
20—
30—
40—
50—
60—
70—
80—
Q0 SHEET 1 OF 1
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RING NO.
A® GERAGHTY BORING UNW-3
"& MILLER, INC. LlTHOLOGlC LOG PROJECT ORGDP Monitor-Well
Ground-Water Consuttants installation Program - Phase !
LOCATION K-25 PLANT COORDINATES SURFACE ELEVATION TOTAL DEPTH
SOUTH 24,512.62 -
K-25 Plant, K-1407-B EAST 945.13 754.29 ft msl 11.5 #
GEOLOGIST SAMPLE INTERVAL SAMPLE TYPE DATE WELL COMPLETED
A.laase 5 feet Cuttings 10-23-85
DRILLER DRILLING CONTRACTOR DRILLING METHOD RIG TYPE
R. Gossage Geotek Hollow-Stem Auger Mobile B-53
PURPOSE OF BORING GEOPHYSICAL CONTRACTOR | GEOPHYSICAL LOGS
Monitor Well None None
- 19
| =
e i ‘58 DESCRIPTION COMMENTS
Qx> ot |
=0
0 -
CLAY (100%), gray and tan.
10
Refusal at 11.5 ft
20—
30—
40—
50—
60
70—
80—
80 SHEET 1 OF 1
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BORING NO.

UNW-4

AW GERAGHTY
AW & MILLER, INC. LITHOLOGIC LOG [froiEcT  ORGDP Monitor-Well
Ground-Water Consultants Installation Program - Phase |
LOCATION K-25 PLANT COORDINATES SURFACE ELEVATION TOTAL DEPTH
SOUTH 24,575.84
K-25 Plant, K-1407-B EAST 799.64 757.73 ft msl 17.0 ft
GEOLOGIST SAMPLE INTERVAL SAMPLE TYPE DATE WELL COMPLETED
A.Laase 5 feet Cuttings 10-25-85
DRILLER DRILLING CONTRACTOR DRILLING METHOD RIG TYPE
R. Gossage Geotek Hollow-Stem Auger Mobile B-53
PURPOSE OF BORING GEOPHYSICAL CONTRACTOR | GEOPHYSICAL LOGS
Monitor Well None None
= |2
a. i gg DESCRIPTION COMMENTS
Qz ot
=10
0
A FILL_(100%) rock.
CLAY (100%), red.
10
15.0' - 17.0'  Clay, red and brown, hard. ’
Refusal at 17 ft
20— %
30—
40—
50—
60—
70—
80—
90 SHEET 1 OF 1




BORING NO.

AW GERAGHTY UNW-5
AW & MILLER, INC. LITHOLOGIC LOG [FRoEeT  GrabP Monitor-well
Ground-Water Consultants Installation Program - Phase |
LOCATION K-25 PLANT COORDINATES SURFACE ELEVATION TOTAL DEPTH
SOUTH 24,670.00
K-25 Plant, K-1407-B EAST 798.62 758.11 ft msl 14.0 ft
GEOLOGIST SAMPLE INTERVAL SAMPLE TYPE DATE WELL COMPLETED
A.Laase 5 feet Cuttings 10-29-85
DRILLER DRILLING CONTRACTOR DRILLING METHOD RIG TYPE
R. Gossage Geotek Hollow-Stem Auger Mobile B-53
PURPOSE OF BORING GEOPHYSICAL CONTRACTOR | GEOPHYSICAL LOGS
Monitor Well None None
- b= Q
HE (28 DESCRIPTION COMMENTS
0
F———3 SHALE, (100%), weathered, maroon and clay.
10—===
CLAY, (100%), gray.
-] Refusal at 14 ft
7 3 SHALE, (100%)
20—
30—
40—
50—
60—
70—
80—
90 SHEET 1 OF 1




AW GERAGHTY BORING NO- UNW-20
AW & MILLER, INC. LITHOLOGIC LOG [FroEcT — OrcDP Monitor-well
Ground-Water Consultants Installation Program - Phase Il
LOCATION K-25 PLANT COORDINATES SURFACE ELEVATION TOTAL DEPTH
SOUTH 24,764.33 ’
K-25 Plant, K-1407-B EAST 985.41 765.12 ft msl 17.5 ft
GEOLOGIST SAMPLE INTERVAL SAMPLE TYPE DATE WELL COMPLETED
A. Motley 5 feet Cuttings 01-09-87
DRILLER DRILLING CONTRACTOR DRILLING METHOD RIG TYPE
R. Lenning Middle Georgia Hollow-Stem Auger Mobile B-53
PURPOSE OF BORING GEOPHYSICAL CONTRACTOR | GEOPHYSICAL LOGS
Monitor Well None None
Q
£l |Z
& ﬂ-g DESCRIPTION COMMENTS
Q= é o |
210
0 —t
A FILL (100%), clay, silty, dark brown with gravel.

CLAY (80%), soft, moist, plastic, dark brown;
angular, tan to brown; scattered shale chips.

10
12.0°

15.0' - 17.5'

- 15.0°

Clay is yellowish-brown.

- Clay is grayish-brown.

sand (20%),

50—

60—

Hit water at 12 ft

-

Refusal at 17.5 ft

SHEET 1 OF 1
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AW GERAGHTY BORING NO. L NW-2 1
AW & MILLER, INC. LITHOLOGIC LOG [FroEsT  oRGDP Momiorwell
Ground-Water Consultants Installation Program - Phase I
LOCATION K-25 PLANT COORDINATES SURFACE ELEVATION TOTAL DEPTH
SOUTH 24,640.26 -
K-25 Plant, K-1407-B EAST 1,324.06 761.06 ft msl 19.0 ft
GEOLOGIST SAMPLE INTERVAL SAMPLE TYPE DATE WELL COMPLETED
G. Weiss 5 feet Cuttings 01-27-87
DRILLER DRILLING CONTRACTOR DRILLING METHOD RIG TYPE
D. Wood Graves Drilling Air Rotary Dresser T-70-W
PURPOSE OF BORING GEOPHYSICAL CONTRACTOR | GEOPHYSICAL LOGS
Monitor Well None None
- | Q
Al
& o <8 DESCRIPTION COMMENTS
o = [= st
=0
2] ASPHALT
4 FILL (100%), limestone gravel and dark gray, silty clay.

CLAY (100%), brown and orange, contains fragments of weathered
shale and limestone, silty in places.

10

-----
------

-~~~ SILT (100%), brown, contains fragments of limestone.

TN

30—
40—
50—
60—
70—

80—

90

Bedrock at 19 ft

SHEET 1 OF 1
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AW GERAGHTY BORING NO.~ UNW-22
"& MILLER, INC. LlTHOLOGIC LOG PROJECT ORGDP Monitor-Well
Ground-Water Consultants Installation Program - Phase I
LOCATION K-25 PLANT COORDINATES SURFACE ELEVATION TOTAL DEPTH
SOUTH 24,532.53
K-25 Plant, K-1407-B EAST 1,436.31 763.71 ft msl 16.5 ft
GEOLOGIST SAMPLE INTERVAL SAMPLE TYPE DATE WELL COMPLETED
J. Walker 5 feet Cuttings 01-03-87
DRILLER DRILLING CONTRACTOR DRILLING METHOD RIG TYPE
R. Lenning Middle Georgia Hollow-Stem Auger Mobile B-53
PURPOSE OF BORING GEOPHYSICAL CONTRACTOR | GEOPHYSICAL LOGS
Monitor Well None None
-8
Fuw |
a. 0—8 DESCRIPTION COMMENTS
wZla
Q= pas'
=R
0
V74 FILL (100%), clay and gravel for road base.
CLAY (80%), soft, plastic, reddish-brown; silt (10%), brown with
scattered limestone fragments.
10 Clay is wet at 10 ft
13.0' - 16.3' Clay is gray-brown with increased silt (30%).
Refusal at 16.5 ft
20—
30—
40—
50—
60~
70—
80—
a0 SHEET 1 OF 1
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BORING NO.

UNW-24

AW GERAGHTY
MY & MILLER, INC. LITHOLOGIC LOG [FRoiEcT — ORGDP Monitor-Well

Ground-Water Consuhants Installation Program - Phase I

LOCATION K-25 PLANT COORDINATES SURFACE ELEVATION TOTAL DEPTH _ 7
SOUTH 24,877.91

K-25 Plant, K-1407-A EAST 1,055.30 780.15 ft msl 31.0 #t
GEOLOGIST SAMPLE INTERVAL SAMPLE TYPE DATE WELL COMPLETED

A. Motley 5 feet Cuttings 01-09-87
DRILLER DRILLING CONTRACTOR DRILLING METHOD RIG TYPE

R. Lenning Middle Georgia Hollow-Stem Auger Mobile B-53
PURPOSE OF BORING GEOPHYSICAL CONTRACTOR | GEOPHYSICAL LOGS

Monitor Well None None
-2
- :
EE %8 DESCRIPTION COMMENTS
oz [0 ol
=10
0
_;’% FILL (100%), clay, gray to brown with gravel.
CLAY (85%), moderately plastic, reddish-brown; silt (15%),
10 brown.
Hit water at 12 ft
15.0' - 20.0' Scattered, weathered limestone fragments.
20
25.0' - 31.0' Clay is yellowish-brown with silt (10%).

30 Refusal at 31 ft
40—
50—
60—
70—
80—
an SHEET 1 OF 1




AW GERAGHTY BORING NO. - UNW-25
AW & MILLER, INC. LITHOLOGIC LOG [prosEeT ORGDP Monitor-Well
MY Ground-Water Consutants installation Program - Phase Il
LOCATION K-25 PLANT COORDINATES SURFACE ELEVATION TOTAL DEPTH
SOUTH 24,848.87 :
K-25 Plant, K-1407-B EAST 968.27 779.73 ft msl 30.0 ft
GEOLOGIST SAMPLE INTERVAL SAMPLE TYPE DATE WELL COMPLETED
J. Walker 5 feet Cuttings 01-03-87
DRILLER DRILLING CONTRACTOR DRILLING METHOD RIG TYPE
R. Lenning Middle Georgia Hollow-Stem Auger Mobile B-53
PURPOSE OF BORING GEOPHYSICAL CONTRACTOR | GEOPHYSICAL LOGS
Monitor Well None None
=18
EWIE
e 0—8 DESCRIPTION COMMENTS
o= é -
=\|0
2 FILL (100%), clay, gray to brown with gravel.
CLAY (90%), soft-firm, plastic, reddish-brown; silt (10%),

brown; occasionally sandy.

Clay is wet at 20 ft

Refusal at 30 ft

50—

60

70~

80—

90

SHEET 1 OF 1




APPENDIX C

P I ko (o7 d R I



K-1700 NPDES DATA
The following graphs present NPDES data for monitoring performed at

the K-1700 discharge to Poplar Creek. The following is a key for these
graphs:

e  UPPER DASHED LINE - NPDES PERMIT LIMIT

e LOWER OR ONLY DASHED LINE - MEAN OF DATA

e CONTINUOUS LINE - ACTUAL DATA

In addition to the analytes illustrated on the following graphs,

below are analytes that were monitored (December 1987 - May 1988) but not
detected:

e 1,1,2,2-Tetrachloroethane

¢ 1,1,2-Trichoroethane

e 1,2-Dicholorethane

e 1,2-Dichloropropane

e 2-Chloroethyvinyl ether

e Benzene

e Bromoform

e Chloroethane

e Chloromethane

e (CIS-1,3-Dichloropropene

e Dibromochloromethane

e Trans-1,3-dichloropropene
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K-1407-B NPDES DATA

The following graphs present NPDES data for monitoring performed at
the K-1407-B pond discharge to the K-1700 stream. The following is a key
for these graphs:

o DASHED LINE - MEAN OF DATA

e CONTINUOUS LINE - ACTUAL DATA
Only one sample was obtained and analyzed for the following analytes:

e 236-Trichorophenol

e 2,4,6-Dichlorophenol

* 2,4-Dichlorobenzene

e 4-Isopropyl Phenol

e Bis(chloroisopropyl) ether

e Carbon disulfide

e (Carboxylic acid ester

e C(CIS-1,2-Dichloroethane

e CIS(2-chloroethyl) ether

e (CIS-1,3-Dichloropropane

e C(Cyclohexanone

e Palmitic acid

e Styrene

* Tetrachloroethane

e Triphenylphosphate

e 4-Methyl-2Pentanone

o . e o g e
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