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EXECUTIVE SUMMARY

The Central Shops Burning/Rubble Pit 631-6G (BRP6G) was constructed in 1951 as an unlined
earthen pit in surficial sediments for disposal and incineration of potentially hazardous
substances, such as metals and organic solvents. The BRP6G was removed from serv ice and
backfilled in 1955. Some of the hazardous substances, if present, may have migrated into the
surrounding soil and/or groundwater. Because of this possibility, the United States
Environmental Protection Agency (EPA) has designated the BRP6G as a Solid Waste
Management Unit (SWMU) subject to the Resource Conservation Recovery Act/ Comprehensive
Environmental Response, Compensation, and Liability Act (RCRA/CERCLA) process.

Preliminary results from the 1994 unit characterization indicate contamination is present in the
RCRA Facility Investigation/Remedial Investigation (RFI/RI) unit soils. As stipulated in the
Revision 1 RFI/RI Work Plan (1993a), a downgradient groundwater monitoring well will be
" installed in the water table aquifer because contamination was detected in the unit soils. To help
determine the permanent location for this groundwater monitoring well, three temporary
groundwater monitoring wells were installed (one to the west, one to the south, and one to the
southeast). Water level data from these wells helped determine the hydraulic gradient of the
groundwater. These wells were sampled for volatile organic compounds, and later, one or more
of the wells will be chosen as the permanent groundwater monitoring well.

Historical aerial photographs implied that the waste unit was actually larger than previously
marked and investigated, and indicated the need for further characterization. Based on this
additional information from the historical aerial photographs, an additional sampling plan and
monitor well installation plan was devised to incorporate the required groundwater monitoring
well installation, surface water and sediment sampling, and further soil boring investigation.

As proposed in the Central Shops 631-6G RFI/RI Work Plan, Additional Sampling and Monitor
Well Installation Plan, 12 soil borings and three temporary groundwater monitoring wells were
installed and sampled. Surficial soil samples were collected at six locations within the ditch
located along the railroad, south of the unit. . Also, five surface water/sediment samples were
collected from the ephemeral stream southeast of the unit. Slug tests were performed at each
well and the data was reduced by the Bouwer-Rice method to calculate hydraulic conductivity.
Field activities were performed from November 2, 1994 through December 28, 1994 under

ES-1 FINAL
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Subcontract AA46326P, Task Order 72. Field activities were overseen by RUST Environment &
Infrastructure (RUST E&I) personnel. ‘

Data collected and compiled during the project include: soil and groundwater sample collection,
surface water and sediment sampling, visual description and logging of soil samples collected via
hand auger and split-spoon sampling, hydraulic slug testing and associated data reduction. Field
daily activity logs, geologic logs, soil boring installation reports, well installation reports, well

development, and monitoring data are presented in this repost.
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1.0 INTRODUCTION

The Central Shops Burning/Rubble Pit 631-6G (BRP6G) is located in the Central Shops Area near
the center of the Savannah River Site (SRS) (Figure 1). The BRP6G Solid Waste Management
Unit (SWMU) is on the southeastern side of 2 divide that separates the drainage basins of the Pen
Branch Creek [approximately 1.6 km (1 mi) to the southeast] and Fourmile Branch [approximately
4 km (2.5 mi) to the northwest] (Figure 2). The ground elevation is approximately 88.4 m {290
feet (ft)] above mean sea level (msl) (Gordon et al., 1987). Surface drainage is southward to an
unnamed tributary of Pen Branch.

The BRP6G was constructed as an unlined earthen pit, or pits, dug into surficial sediments that
were then filled with various waste materials. The location of the BRP6G is shown in relation to
major SRS facilities on Figure 1. The region around the BRP6G is shown on Figure 2 and a map
of the BRP6G area is shown on Figure 3.

The BRP6G operated from 1951 through 1955 for disposal and burning of waste materials. The
unit consisted of a shallow excavation, approximately 3 m (10 ft). Waste oils, rags, paper,
cardboard, plastics, degreasers, wood, rubber, and drummed organic solvents were disposed of in
the pit and periodically burned. The volume of waste disposed of at BRP6G was not reported.
After disposal activities ceased, the area was covered with soil. The materials incinerated in the

burning/rubble pit included potentially hazardous substances, such as organic solvents. Some of
the hazardous substances, if present, may have migrated into the surrounding soil, and/or
groundwater. Because of this possibility, the United States Environmental Protection Agency
(EPA) has designated the BRP6G as a SWMU subject to the Resource Conservation and Recovery
Act/Comprehensive Environmental Response, Compensation, and Liability Act (RCRA/CERCLA)

process.
1.1 Previous Sampling/Screening Activities

Three groundwater monitoring wells (CBR-1D, CBR-2D, and CBR-3D) were installed at the
BRP6G in January/February of 1990. The locations of these wells are shown on Figure 3. The
analytical data available for the CBR-series wells indicate that sporadic occurrences of
contaminants such as 2,4-dichlorophenoxyacetic acid, 1,i,2,2—tetrachloroethane, beryllium, bis(2-
ethylhexyl)phthalate (a common laboratory contaminant), chromium, gross alpha, mercury, silver,
tetrachloroethylene, toluene, and trichloroethylene were detected. These occurrences were not

| FINAL
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confirmed by subsequent sampling and were often contradicted by duplicate sample results. The
data suggest a potential increase in concentration from the upgradient to the downgradient wells for
chloride, iron, magnesium, nitrate, potassium, and tritium.

Dichloromethane (methylene chloride), a common laboratory contaminant, was detected in 14 of
52 samples. Of the 14 results above the detection limit, only samples collected from CBR-2D
during the first quarter of 1991 exceeded the Maximum Contaminant Level (MCL) for
dichloromethane.

Ten shallow soil borings were installed in the BRP6G in March/April 1994. The locations of these
borings (CS6G-01 through CS6G-10) are shown on Figure 3. The objective of the soil sampling
investigation was: (1) to confirm the results of the soil gas survey, (2) to determine if hazardous
substances such as metals, polychlorinated biphenyls (PCBs), pesticides, dioxins/furans, or
radionuclides are present in the soils at the BRP6G, (3) to collect preliminary soil engineering
parameters which will be used to screen potential remedial alternatives, and (4) to characterize any
potential sources of contamination at the BRP6G and determine the locations of these sources.
Review of the analytical data indicates minimal impact to the environment due to pit operations.

The draft report, “Historical Photographic Search of Central Shops Waste Unit 631-6G, Interim
Report” (WSRC, 1994b) describes the search through aerial photographs of the Central Shops
Area, These photographs provide representation of the changes in the waste unit over time. The
photographic review of the area indicates that the waste unit is not accurately marked in the field,
and the location is more likely to extend an additional 30.5 - 38.1 m (100 - 125 ft) further east of
the waste unit markers (orange balls). In addition, the ditch immediately adjacent to the eastern
most edge of the marked unit runs through what may have been the center of the original waste unit
and part of the waste unit is more than likely being used currently (1994) as a laydown yard.

All of the details and documentation associated with the technical oversight of the geologic
sampling, soil boring installation, temporary monitor well installation groundwater sampling, and
field permeability testing of the project are included in this report.

1.2 Project Scope and Objectives

RUST Environment & Infrastructure (RUST E&I) was retained by Westinghouse Savannah River
Company (WSRC) under Subcontract AA46326P to provide geologic and technical oversight for

5 FINAL
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the BRP6G RCRA Facility Investigation/Remedial Investigation (RFI/RI) Work Plan additional
unit assessment activities (Appendix A). Additional sampling was proposed for the
RCRA/CERLCA unit (Addendum to Chapter 4 of the RFI/RI Work Plan For Central Shops
Burning/Rubble Pit, 631-6G). This proposed sampling was suggested based on information
obtained during unit characterization sampling conducted in March and April 1994 (WSRC, 1994a)
and recent observations in the historical aerial photography of the area.

The project scope included technical oversight of the installation of 11 soil borings using hollow
stem auger (HSA) drilling techniques, one soil boring performed by hand auger, ‘collection of six
surficial soil samples within the ditch (downgradient from- the pit), and installation of three
temporary groundwater monitoring wells (see Figures 3 and 4). Five surface water and .sediment
samples were also obtained from the ephemeral stream, located approximately 60 m (200 ft)
southeast of the pit (Figure 4). The data collected during this study included lithologic detail and
soil samples from hand auger and split-spoon samples. Following- development of the temporary
groundwater monitoring wells, groundwater samples were collected. These wells were also slug
tested to gain hydraulic conductivity information. The technical oversight also collected the
required Quality Assurance/Quality Control (QA/QC) samples as specified in the proposed
additional soil sampling and groundwater monitoring well installation for the BRP6G. The
Environmental Protection Department/Environmental Monitoring Section (EPD/EMS) Soil Sample
Logbooks and validation materials were used for all sampling documentation.

The RUST E&I technical oversight coordinated with WSRC and the drilling subcontractor to

ensure that:

. the materials and equipment were decontaminated prior to use

. the drilling, sampling, and borehole abandonments were conducted in an efficient manner
and in accordance with WSRC 3Q5 and the RFI/RI Program Plan (WSRC, 1993a)

. proper records were maintained

. composites of the soil samples taken were screened by WSRC Health Protection (HP) prior
to offsite shipment of the analytical samples

The objectives of this field investigation were:

6 ‘ FINAL
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. to obtain soil samples for laboratory analysis

. to install three temporary groundwater monitoring wells and collect groundwater samples
for laboratory analyses )

. to collect surficial soil samples at six locations within the ditch located along the railroad,
south of the pit for laboratory analysis

. to collect at least five surface water/sediment samples along the ephemeral stream located
approximately 61 m (200 ft) southeast of the pit for laboratory analysis

. to perform field permeability tests (slug tests) on the three temporary groundwater
monitoring wells . ‘

The depths and analyses for this project are described in the proposed additional soil sampling and
groundwater monitoring well installations for the BRP6G and in the RFI/RI Work Plan for the
BRP6G and as directed by the subcontract technical representative (STR) for the project. This
field investigation was designed to provide data that will:

. confirm the presence or absence of hazardous substances in soil within the unit as indicated
by the preliminary results of the 1994 unit characterization

. define the pit boundaries in light of the new data provided by historical aerial photographs

. aid in determining hydraulic conductivity (via water levels and field permeability testing)

* - identify if a potential source(s) of contamination is present at the BRP6G

1.3 Site Location

The BRP6G is located in the Central Shops Area. The surface drainage is southward to an
unnamed tributary of Pen Branch.

Dothan Soil (soil group three of Looney et al., 1989) is at the surface at BRP6G. A review of the
soil conservation service soil survey of the Savannah River Plant area indicates that the soils in the
BRP6G SWMU are Udorthents (Rogers, 1990). Udorthents are soils comprising heterogeneous
materials which are spoil or refuse from excavations and major construction (Rogers, 1990).
Specific background soil sample locations were selected in cooperation with a soil taxonomist at
the time the sampling is conducted.

8 FINAL
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Based on historical accounts, the disposal area at BRP6G was initially considered to be within a
rectangular area approximately 83.8 m (275 ft) long and 9.1 to 13.7 m (30 to 45 ft) wide. This
area is currently delineated by orange marker balls. Data from a ground penetrating radar (GPR)
survey indicated that soil in most of the area defined by the RCRA/CERCLA. unit marker balls is
undisturbed. Therefore, the March/April 1994 unit characterization investigated the two zones that
were represented to be disturbed soils on the GPR survey. The delineation of the waste unit was
questionable. Historical aerial photographs indicated that the unit was even larger than anticipated.
Additional sampling for the BRP6G was amended to investigate these new suggested boundaries.

An ephemeral stream is located approximately 61 m (200 ft) southeast of the pit (Figure 4). At the
time of the unit reconnaissance, it appeared that the drain/ditch was hydrologically influenced
solely by surface runoff.

An embankment separates BRP6G from a shallow dry ditch and railroad right-of-way. The top of
the embankment is approximately 7.6 m (25 ft) south of the southern edge of the suspected
rectangular pit. The embankment is approximately 1.5 m (5 ft) high. Soils exposed in the
embankment are undisturbed. The shallow dry ditch, which serves to contain drainage from the
railroad right-of-way, contains no obvious evidence of contamination. Water has not been
observed in the ditch during any unit reconnaissance.

A second dry ditch which was thought to be located east of the BRP6G appears to cut through the
unit on the historical aerial photographs. The ditch has eroded away fill material within the pit
boundaries. Also, part of the laydown yard on the eastern side of the ditch appears to be part of
the waste unit.

1.4 Geology And Hydrogeology

1.4.1 Geology.

1.4.1.1 Geology of the SRS

The geology underlying the SRS includes crystalline basement rock and Triassic sediments
overlain by Cretaceous and younger Coastal Plain sediments (Aadland and Bledsoe, 1990). The
crystalline basement rock is composed of chlorite-hornblende schist, honblende gneiss, and lesser

amounts of other types of crystalline rock. This bedrock is buried beneath approximately 274 m
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(900 ft) of sediment. The Triassic bedrock occurs in the southern portion of the SRS. Sediments
of the Triassic bedrock are composed of poorly sorted conglomerate, sandstone and mud-rock, and
are generally dark red in color.

The stratigraphic units of the Coastal Plain, from oldest to youngest, are the Cape Fear Formation,
the Lumbee Group, the Black Mingo Group, the Orangeburg Group, the Barnwell Group, and the
Upland Unit (Figure 5). The Cape Fear Formation is composed of Lower Cretaceous poorly
sorted, silty to clayey quartz sands and interbedded clays. The Cape Fear thickens across the SRS,

ranging from 9.2 m (30 ft) at the northwest Site boundary to more than 55 m (180 ft) at the
southeast Site boundary.

The Lumbee Group (Upper Cretaceous) is subdivided into the. Middendorf and the Black Creek
Formations, and the Steel Creek Member of the Pee Dee Formation. The lower contact between
the Middendorf and the Cape Fear is a sharp erosional unconformity. In general, the Lumbee
Group is composed of variably colored quartz sands and clays which range in thickness from 116
m (380 ft) to more than 213 m (700 ft) from the northwestern Site boundary to the southeastern
Site boundary, respectively. :

The Black Mingo Group consists of the Ellenton Member of the Rhems Formation (Early
Paleocene), the Snapp Member of the Williamsburg Formation (Late Paleocene), and the Four Mile
Member of the Fishburne Formation (Late Paleocene to early Eocene). The Ellenton consists
mostiy of gray, poorly sorted, micaceous, lignitic, silty and clayey quartz sand interbedded with
gray clays. The Ellenton is approximately 12.2 m (40 ft) thick at the northwestern boundary of the
SRS and thickens to approximately 30.5 m (100 ft) at the southeastern boundary. The
Williamsburg (Snapp Member) sediments are composed of silty quartz sand interbedded with
clays. The Williamsburg thickens from 9.1 m (30 ft) at the northwestern boundary of SRS to 15.2
m (50 ft) at the southeastern boundary. The Fishburne (Four Mile Member) sediments are
composed of fine to coarse grained, moderately to well sorted, loose sands with an interbedded
clayey zone. The Fishburne has been traced in the subsurface into the northwestern area of SRS
(Fallaw, 1991).

The Orangeburg Group is subdivided into the lower Middle Eocene Congaree Formation and the
upper Middle Eocene Santee Limestone. The Congaree is composed of well sorted, fine-to-coarse
quartz sands with thin clay laminae throughout. The Congaree is approximately 18.3 m (60 ft)
thick at the northwestern boundary of the SRS and thickens to approximately 25.9 m (85 ft) near
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the southeastern boundary. The Santee Formation is subdivided into the Warley Hill, the Caw
Caw, and the McBean Members, and varies in lithology from carbonates and calcareous quartz
sands to quartz and glauconitic sands and clays. The Warley Hill and the Caw Caw Members
make up what has been referred to in many SRS reports as the "Green Clay". This unit is
composed of glauconitic, silty and clayey quartz sands. The thickness of the formation ranges
from 12.2 m (40 ft) to more than 24.4 m (80 ft) from the northwestern boundary of the SRS to the
southeastern boundary.

The Barnwell Group (Late Eocene) is subdivided into the Clinchfield, Dry Branch, and Tobacco
Road Formations. Quartz sand of the Clinchfield Formation has been distinguished only when
contrasting carbonates of the Griffins Landing Member of the Dry Branch Formation and the
McBean Member of the Santee Formation occur, with the sand sandwiched between them. This
quartz sand was identified at three localities within the SRS, where it is up to 7.6 m (25 ft) thick,
but is not generally mappable. The Dry Branch Formation is subdivided into the Griffins Landing,
Twiggs Clay, and Irwinton Sand Members, and varies in lithology from carbonates, silty and
clayey quartz sand, and interbedded clays. The carbonate portion of the Griffins Landing Member
of the Dry Branch Formation is up to 13.9 m (45 ft).thick in the southeastern part of the SRS. The
Griffins Landing carbonate occurs locally at the SRS and is not known to be present northwest of
Tinker Creek and Upper Three Runs Creek within the SRS boundaries. The Twiggs Clay
Member, which is tan, light gray, and brown, is up to 3.7 m (12 ft) thick in the SRS wells but is
not laterally continuous. It was referred to as the "Tan Clay" in many SRS reports. The remainder
of the Dry Branch Formation within the SRS is made up of the Irwinton Sand Member, which is
composed of tan, yellow, and orange, moderately sorted quartz sand, with interlaminated, locally
abundant clay. The formation ranges in thickness from 15.2 m (50 ft) to 24.4 m (80 ft) from the
northwestern boundary of the SRS to the southeastern boundary. The Tobacco Road Formation
consists of red, fine to coarse, moderately to poorly sorted quartz sand with minor clay laminae.
The Tobacco Road outcrops at the surface at many locations throughout the Site and ranges in
thickness from 6.1 to 9.1 m (20- to 30-ft).

The Upland Unit (previously mapped at SRS as the Hawthorn Formation) is composed of clays
and poorly sorted, clayey, silty, pebbly, and cobbly quartz sands with extreme lateral and vertical
variation. These sediments represent fluvial channel deposits. The presence of the Upland Unit in

this area is inconsistent, occurring at higher elevations around the SRS.
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1.4.1.2 Unit Geology

Three monitoring wells (CBR-1D, -2D, -3D) were installed in January and February 1990 at the
BRP6G. These wells provide sampling sites for the shallow groundwater aquifer. Locations of
these wells are shown on Figure 3. Pilot holes for wells CBR-2D and -3D were drilled at the edge
of the large area of disturbed soil. No debris or waste materials were encountered in these
boreholes. The wells are currently being used for determining water levels and for monitoring
groundwater quality in the Water Table Aquifer. Figures 6 and 7 are lithologic and
hydrostratigraphic cross-sections prepared from the monitoring well boring logs. These figures
indicate that the wells are screened in the Water Table (Aquifer Zone IIB3) below a 7.6 to 10.7 m

(25- to 35-ft) thick sandy clay layer.
1.4.2 Hydrostratigraphy

1.4.2.1 Hydrostratigraphy of SRS

The SRS is located approximately 48.3 km (30 miles) southeast of the Fall Line, where sediments
of the Coastal Plain Physiographic Province pinch-out, exposing crystalline rocks of the Piedmont
Physiographic Province. The recharge zone for the SRS includes the surface area of the site as
well as the upgradient land extending northwestward to the Fall Line. Normal annual rainfall for
the SRS areais 121.2 cm (47.7 in.). The Savannah River and its tributaries, Upper Three Runs
Creek, Four Mile Creek, Steel Creek, Pen Branch Creek, and Lower Three Runs. Creek, provide
the main surface water drainage system at the SRS.

A multilayer hydrologic system exists in the Coastal Plain sediments at the SRS. Confining units
within the system are interspersed with more transmissive units. Aadland and Bledsoe (1990)
developed an alpha numeric hydrostratigraphic nomenclature system for SRS (Figure 8). Within
this nomenclature, the basement complex underlying the Coastal Plain deposits is referred to as the
Paleozoic-Triassic Basement Hydrogeologic System. This system is overlain by three aquifer
systems of Coastal Plain deposits, Aquifer Systems I and II, seﬁarated by the Confining System I-
II. These Aquifer systems are separated from the lower Piedmont Hydrogeologic System by the
Confining System I. Confining System I is composed of poorly sorted, clayey sediments of the
Cape Fear Formation. Confining clay sediments of the middle Black Creek Formation make up
Confining Unit IA-IB which separates the Aquifer Units JA and IB. Aquifer System I is
composed of sands of the Middendorf Formation and the lower sands of the Black Creek and
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Jlower Peedee Formations. The reader is referred to Aadland and Bledsoe (1990) for the most
recent description of SRS hydrogeology.

Aquifer Unit IIB includes the shallow Water Table Aquifer at the SRS, which is composed of
sediments from the Tobacco Road, Dry Branch, and McBean Formations. The sediments of
Aquifer Unit IIB typically exhibit a wide variation in lithologic composition both vertically and
laterally. Local hydfostratigraphy of the shallow Water Table Aquifer is discussed in Section
1.4.2.2.

Below the Water Table Aquifer (Aquifer Unit IIB) is Confining Unit HA-IIB. This confining unit
is referred to as the "Green Clay". At well cluster P-18 (Figure 9), located approximately 2.4 km
(1.5 mi) west of the BRP6G (Figure 2) the "Green Clay" is an orange clayey sand with clay seams
(Bledsoe et al., 1990). A head difference of 15.6 m (51.1 ft) has been observed between wells P-
18D and P-18B, screened above and below Confining Unit TA-IIB. A downward vertical
gradient of 1.1 m/m (0.35 ft/ft) is calculated using this head difference. Vertical flow through the
clay is not estimated because lithologies in addition to the clay are present between the screened
intervals.

Aquifer Unit ITA underlies Confining Unit HA-IIB. At P-18, Aquifer Unit A consists of a very
fine to fine, tan sand with a thickness of approximately 25.9 m (85 ft). The horizontal and vertical
gradients within the aquifer are not known in the vicinity of the BRP6G. A regional calibrated
flow model (Haselow and Taylor, 1989) used a horizontal hydraulic conductivity of 4.6m/day

.(15.1 ft/day) and a vertical hydraulic conductivity of 0.3 cm/day (0.01 ft/day) in Aquifer ITA
(referred to as the Congaree Aquifer) for the regional SRS area. In the vicinity of the BRP6G,
regional flow in the aquifer is to the southwest toward the Savannah River (Figure 10).

The Aquifer Unit ITA overlies Confining System I-II. The Confining System I-1I is referred to as
the Ellenton Confining Unit. As indicated by the P-18 well cluster, Confining System I-II.is
actually a sequence of interbedded silts, sands and clays. It is approximately 21.3 m (70 ft) thick
in the vicinity of the BRP6G. Undisturbed samples of the Confining System I-II collected at the
P-18 well cluster yielded a range of horizontal hydraulic conductivity values of 0.03 to 26.8
cm/day (0.0010 to 0.88 ft/day) and a range of vertical hydraulic conductivity values from 0.0267
to 12.2 cm/day (0.0009 to 0.40 ft/day) (Bledsoe et al., 1990). The downward vertical gradient
across the Confining System I-II, as measured at the P-18 well cluster, is 0.013. Using an
effective porosity of 0.10 for sandy clay (Todd, 1959), the vertical flow velocity of Confining

17 FINAL



WSRC-RP-95-81
FEBRUARY 1995

1531 A¥OLYY0AY

LINN
434In0Y ¥orw

INOZ
ALIN1GVINYId OO

3NOZ Y0
LINA ONINIINGD

3ANOZ ¥0
LIND ¥3dinov

AUYANNOB KWILSAS
LINA SNO3Y¥VIIVY
3NOZ N33¥os

0684 ANr
NOILYA3TI HILVM

ALTNIN Jiled

—————————

aN3931

1 N3LSAS
oz_z~u200

1 W3LSAS d3dinov

Yl LIND
yagnov

i

{0664 *°*I1D0 {0 sospolg

m_u..mﬂs.:.....u.:..35...,..{.5.,.;....nn.....3...?—u..l.,?.”ur._fx.Fd;.. T

g1=-vI LINn

a1
LIND
y3IJInov

G V5 A

et Lty LN TR T O U

oz—Z—uzoo\

i

[1-1 W3ILSAS
ONINIANOD

I1 W31SAS
4341nov

LIND
y3Jinov

811-vIll
1NN
ONINT dANOD

- 811
LIND
¥3adinov

1l

=1

* =y

I o

I~ & |

1

vi

al

U

al

8l-d

00b-

00g~

002z-

001~

00l

002

962

ADDITIONAL SAMPLING AND MONITOR WELL

CENTRAL SHOPS BURNING/RUBBLE PIT 631-6G
INSTALLATION REPORT (U)

FINAL

1334 *NOTLVAII3
18

Profile of P-18 Well Cluster

Figure 9.



CENTRAL SHOPS BURNING/RUBBLE PIT 631-6G WSRC-RP-95-81
ADDITIONAL SAMPLING AND MONITOR WELL FEBRUARY 1995

INSTALLATION REPORT (U)

SRS BOUNDARY

SOUTH
CAROLINA

GEORGIA

LEGEND

~—— GROUNDWATER FLOW PATH

® MONITORING WELL 3 0 3 6

MODIFIED FROM PRICE, 1988 SCALE IN MILES
DATA FROM JANUARY, 1988 .

Figure 10. Regional Potentiometric Surface Map Aquifer Unit ITA
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System I-IT at C Area ranges from approximately 0.0037 to 1.58 cm/day (0.00012 to 0.052 ft/day)
or 1.46 to 578.51 cm/year (0.043 to 18.98 ft/year).

Agquifer System I underlies Confining System I-II. Aquifer System I is divided into Aquifer Units
A and IB. Aquifer Unit IA includes the Pee Dee and upper Black Creek Formations. Figure 11 is
a regional potentiometric map of Aquifer Unit IA. The map shows that groundwater flow in the
aquifer is to the southwest toward the Savannah River.

Confining Unit IA-IB separates Aquifer Units IA and IB and includes the lower Black Creek -

Formation. Aquifer Unit JA is composed of the Middendorf Formation. Figures 12 and 13 are
regional potentiometric surface maps for the upper and lower parts of the Aquifer. Unit,
respectively. These maps indicate that groundwater flow within the aquifer unit is to the southwest
toward the Savannah River.

Aquifer System I supplies drinking water throughout the SRS. Two existing water supply wells in
C Area, 905-90C and 905-91CC, are screened in the lower Pee Dee and upper Black Creek
Formations of Aquifer System 1. At C Area, four wells within the P-18 well cluster are screened
in the Aquifer System I. Hydraulic heads measured in these screened zones during 1Q91 indicate
the following:

. an upward vertical gradient of 0.019 from P-18A to P-18TD [Confining System I-II to
Agquifer Unit IB]

. a downward vertical gradient of 0.003 from P-18TD to P-18TC [Upper Aquifer Unit IB to
Lower Aquifer Unit IIB]

. an upward vertical gradient of 0.005 from P-18TC to P-18TB [Lower Aquifer Unit IB to
Upper Aquifer Unit IA]

. An upward vertical gradient of 0.002 from P-18TB to P-18TA [Upper Aquifer Unit IA to
Lower Aquifer IA]

In N Area, a reversal in the vertical hydraulic head between the overlying Aquifer Unit IB and the
deeper Aquifer Unit IA is indicated at the P-18 well cluster. A reversal in hydraulic head also
occurs between the overlying Confining System I-II and Aquifer Unit IIA. These head reversals
inhibit vertical flow of groundwater from the Aquifer Unit IIA into Aquifer Unit IA, and from
Aquifer Unit IB to Aquifer Unit IA, limiting the potential for downward migration of
contaminants.
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Figure 13.
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1.4.2.2 Local Hydrostratigraphy

Numerous groundwater monitoring wells exist in C Area, including the CBR, HXB, and CSD
well clusters. The location of Water Table monitoring wells in the vicinity of BRP6G is illustrated
in Figure 14. All of the depicted wells are screened in the shallow Water Table Aquifer
[approximately 15.2 m ( 50 ft) below land surface (bls)]. The "Tan Clay" (Confining Zone IIB; -
IIB7) is not reported at well cluster P-18, and not evident at BRP6G also, which indicates that the
shallow Water Table Aquifer and lower Water Table Aquifer (Aquifer Zone IIB and IIB5) are part

 of the Aquifer Unit IIB.

Water levels are recorded in each well on a quarterly basis. Using recently available groundwater
data, the Water Table surface elevation was contoured (Figure 14). The map indicates that the
direction of shallow groundwater flow is southward, with probable discharge into a tributary of
Pen Branch ("Pen Branch Tributary") where the Water Table contours intersect the ground surface.
Figure 15 is a potentiometric surface map of the Water Table (Aquifer Unit IIB) at the BRP6G
using water level measurements (12/20/94) from the three temporary groundwater monitoring

wells.  In-situ measurements of hydraulic conductivity are not available for the Water Table
Aquifer in N Area.
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Figure 14.  Potentiometric Surface of the Water Table (Aquifer Unit IIB) in the BRP6G Area
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2.0 FIELD METHODS

Field work at BRP6G was conducted between November 2 and December 30, 1994. Field
activities included mud rotary drilling techniques for temporary groundwater monitoring well
installation, well development, groundwater sampling, field permeability testing (slug testing),
hollow stem auger drilling techniques with split-spoon sample collection, visual classification of
soil, collection of surficial soil samples, and collection of surface water/sediment samples.
Environmental Monitoring and Testing Corporation (EMTC) and Environmental Exploration, Inc.
(EEI) was subcontracted by WSRC to provide drilling services. All field activities were conducted -
in accordance with methods and procedures in the specified "Hydrogeologic Data Collection
Methods, Procedures and Specifications”, WSRC 3Q5 _manual (WSRC, 1992), the RFI/RI
Program Plan (1993a), and direction from the WSRC STR. Records for each temporary
groundwater monitoring well include daily field logs and monitoring well installation reports.
Appendix B presents the daily field logs for the project. Appendix C presents the field records for
the individual wells. Records for each soil boring include daily field logs, field geologic logs, and
soil boring installation reports. Borehole records for each soil boring are combined and arranged
according to soil boring number and are presented as Appendix D. Daily sign-in/sign-out logs and
work zone entry/exit logs are included in Appendix E. .

2.1 Drilling and Geologic Sampling

Mud rotary drilling methods were used during drilling and installation of the temporary
groundwater monitoring wells. A total of three temporary groundwater monitoring wells were
installed for this project: CBR-4, CBR-5, and CBR-6.

Name changes of the original staked locations for the temporary groundwater monitoring wells
were necessary. The new names are more in keeping with standard reporting format and assisted
in data management of the corresponding groundwater sampling locations.

Original Name New Name
CBR-T1 CBR-6
‘CBR-T2 CBR-5
CBR-T3 CBR4

Bentonite-based drilling fluids (Quik-Gel™) were used only during the mud rotary drilling and
well installations. Drilling was accomplished with a tri-cone drill bit. The drilling fluid parameters
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were carefully monitored and adjusted to properly clean the borehole, enhance stability and reduce
drilling fluid loss. For groundwater monitoring well installations the boreholes were drilled to a
nominal 20.3-cm (8-in.) diameter for the 5.1-cm (2-in.) diameter polyvinyl chloride (PVC) wells.
See Table 1 for groundwater monitoring well installation information.

The field oversight used an organic vapor analyzer (OVA) or an HNu (trace gas analyzer) to
monitor for the presence of volatile organics, which could originate from the borehole during
drilling. Also, samples of the drill cuttings were collected for screening by WSRC HP to monitor
for potential radioactive materials.

Hand auger and hollow stem auger drilling techniques were used throughout the ‘project for soil
sample collection. The first two soil samples 0.0 to 0.30 m (0.0 to 1.0-ft depth) and 0.30 to 0.61
m (1.0 to 2.0 ft) were collected at each sample location. A stainless steel 3-inch diameter hand
auger was used to collect these samples and advance the borehole to the required sampling depth.
Subsurface soil samples [deeper than 0.61 m (2.0 ft)] were collected at each sample location using
a truck-mounted auger drill rig. Hollow-stem augers advanced the borehole to the required
sampling depth. Soil samples and lithologic samples were obtained by split-spoon from each soil
boring. A 61-cm (24-in.) long, 5.1-cm (3-in.) outside diameter (0.D.) stainless steel split-spoon
was lowered on drill rod through the hollow stem augers to the desired sampling depth. The split-
spoon was hydraulically pushed or hammer driven into the formation. A total of 12 soil borings
were installed for this project (CS6G-11 through CS6G-22). The split-spoons were opened in the
field onto a clean plastic covered surface and immediately examined and described in the field by
the technical oversight. Small portions of each sample were placed in Ziplock bags and later
screened with either an OVA or a HNu for the presencé of volatile organics. The soil was gently
homogenized to ensure a representative composite sample over the depth of the sample interval.
Then the soil was placed in appropriate laboratory supplied containers and stored in coolers onsite
until prepared for offsite éhipment.

Sample handling procedures and associjated mobilization, demobilization, decontamination, and
quality control procedures are specified in WSRC 3Q5 and the REI/RI Program Plan. To prevent
and minimize cross-contamination between sampling locations, decontamination procedures were
utilized. All down-hole drilling equipment (rig, hollow stem augers, etc.) were steam cleaned prior
to use at the beginning of each soil boring. Then plastic sheeting was placed under the drill rig.
Decontamination procedures for sampling equipment is detailed in Section 2.2.2. . Soil cuttings
from the augered boreholes were not removed from the waste unit area, but were either placed back
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into the borehole in the soil boring abandonment process or dispersed about the unit area as
specified in WSRC 3Q5.

Detailed geologic logs were prepared by the RUST E&I environmental engineer in the field. The
field logs are included in Appendices C and D and arranged by borehole number. The grain-size
classifications were based upon the modified Wentworth Scale in accordance with WSRC 3Q5.

Grain Size Classification Diameter (mm)
Pebbles 4-64
Granules (very fine pebbles) 24

Very Coarse Sand 1-2

Coarse Sand 12-1
Medium Sand 1/4-112

Fine Sand ' 1/8-1/4

Very Fine Sand . 1/16 - 1/8

Silt 1/256 - 1/16
Clay < 1/256

Size fraction percentages were based upon visual inspection and comparison with percentage
charts. The degree of sorting present in the sample was based upon visual analysis. The
following sorting classification system was adopted:

Well Sorted _ 90% of sample within 2 sand size classes
Moderately Sorted 90% of sample within 3 sand size classes
Poorly Sorted 90% of sample within 4 sand size classes
Very Poorly Sorted 90% of sample within more than 4 size classes

Color descriptions were based upon comparisons with a standard Munsell™ color chart. The
features described on the logs consisted primarily of major sediment type, texture, color, carbonate
zones, sedimentary structures, fossils, and accessory minerals. In general, grain sizes,
percentages, color, roundness, and sphericity were described by comparison with charts. The soil
" was also visually classified according to the Unified Soil Classification System (USCS).’
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2.2 Temporary Groundwater Monitoring Well Design, Installation, and
Sampling

2.2.1 Temporary Groundwater Monitoring Well Construction

Three temporary groundwater monitoring wells were installed in the Water Table (CBR-4, CBR-5
and CBR-6). Well construction details for each monitoring well are presented in Appendix C and
Table 1. The monitoring wells have been surveyed for location and elevation, and the information
was included in an as-built report table provided to WSRC. The available as-built survey data for
the groundwater monitoring wells are presented in Table 2.

All monitoring wells were constructed in accordance with specifications and procedures described
in WSRC 3Q5 for monitoring wells, and' the South Carolina Well Standards and Regulations,
R.61-71 of the Code of Laws of South Carolina [South Carolina Department of Health and
Environmental Control (SCDHEC), 1985]. The monitoring wells will be surveyed for location
and elevation by WSRC, and the information will be included in an as-built report provided to
WSRC. Screen intervals for the 5-cm (2-in.) diameter wells were selected after considering
hydrogeologic data obtained from previous studies, reports and lithology.

The 5-cm (2-in.) diameter wells were constructed of PVC éasing, machine slotted PVC screens
with 0.041-cm (0.016-in.) slot width, and a bottom plug either 6.1 or 9.1 cm (2.4 or 3.6 in.) in
length. Two stainless steel centralizers were installed as presented in Appendix B.

The filter pack consisted of 0.046 to 0.056-cm (0.018 to 0.022-in.) uniform silica sand. The filter
pack was installed from the bottom of the borehole to 2 minimum of 0.6 m (2 ft) above the screen
through a tremie pipe placed adjacent to the well screen. A minimum of 0.9 to 1.5-m (3 to 5-ft)
thick bentonite pellet seal was installed above the filter pack. After at least 2 hours of hydration
time, a cement/bentonite grout cap was installed through a tremie pipe lowered to- just above the .
bentonite seal. The minimum allowable cement weight was 1.58 g/cm3 (13.2 lbs/gal). Any
variations in well construction is presented in Appendix C.

A strong effort was made to minimize the potential of introducing contamination into the
subsurface or the local environment during drilling operations. This effort was madé so that the
results of water quality sampling would be representative of actual groundwater conditions. All
well construction materials were secured or wrapped in plastic for storage at the drill site. The
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Table 2

WSRC-RP-95-81
FEBRUARY 1995

Coordinates and Elevation Details

Well Number Northing Easting Top of Casing Pad Elevation*
Elevation*
60218.24 . 53107.95
33.24560867 81.64393628
CBR-5 60158.39 52687.98 295.89 293.3
33.24479117 81.64492561
CBR-6 60413.28 52549.53 303.91 3014
33.24512914 81.64578486
Soil Boring Northing Easting Ground Surface Elevation*

CS6G-11 60292.31 52927.78 ~293.0
33.24547969 81.64455530

CS6G-12 60278.56 52998.90 294.2
33.24556414 81.64434044

CS6G-13 60275.55 53051.84 293.9
33.24564386 81.64419522

- CS6G-14 60304.73 © 52974.07 295.4

33.24558158 81.64445658 -

CS6G-15 60257.33 52990.29 2934
33.24550322 81.64432189

CS6G-16 60265.53 53112.24 2934
33.24572022 81.64401678 '

CS6G-17 60334.64 52948.92 296.6
33.24560667 81.64458086

CS6G-18 60393.28 52912.99 298.4
33.24567778 81.64478928

CS6G-19 59918.47 53458.61 293.3
33.24551744 81.64243128

CS6G-20 60041.66 5270291 290.1
33.24455736 81.64465972
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WSRC-RP-95-81
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Table 2 (continued)

Coordinates and Elevation Details

Soil Boring Northing Easting Ground Surface Elevation* 1
CS6G-21 60468.84 51957.93 299.9
33.24428697 81.64744997
CS6G-22 60315.96 52931.42 292.4
33.24553683 81.64459067
CS6G-23 60284.13 52339.65 291.0
33.24531669 81.64477044
| - CS6G-24 60245.76 52967.73 289.2
33.24544075 81.64435880
CS6G-25 60192.74 53160.10 288.1
33.24563730 81.64374947
CS6G-26 60391.23 52489.87 293.1
33.24498311 81.64589911
CS6G-27 60408.66 52426.24 293.7
33.24491783 81.64610044
CS6G-28 60428.72 52366.66 293.6
33.24486497 81.64629622
CS6G-29 59772.66 52715.75 279.8
{ 33.24398319 81.64410372
CS6G-30 59934.33 52953.74 282.2
33.24472905 81.64379108
CS6G-31 5996.22 53062.99 284.4
33.24504417 81.64362364
CS6G-32 60071.58 53134.87 285.7
33.24532817 81.64358072
CS6G-33 60114.87 53179.56 286.4
33.24549680 81.64354711
* Elevations relative to Mean Sea Level.

LAT indicates latitude in decimal degrees. LON indicates longitude in decimal degrees.
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drilling and downhole equipment, including drilling and development tools; bailers, pumps, well
casings, and well screens were steam cleaned just prior to use or installation and between well sites
to minimize the chances of cross-contamination. At each site, plastic sheeting was placed under the
drilling rig to contain any fluid leaks from service trucks or the drill rig. Any oil or hydraulic leaks
present on the plastic sheet were absorbed with dry bentonite powder and disposed of by WSRC
drilling subcontract personnel.

2.2.2 Well Development

Following subsurface completion, each well was developed under guidelines outlined in WSRC
3Q5 and under the direction of WSRC personnel. Well development records included such
information as pH, specific conductance, and volume of water-removed from the wells. Well
development reports were prepared by the drilling companies and submitted to WSRC
Environmental Protection Department Groundwater Monitoring Group. Well development results
are summarized in Table 3 of this report. Appendix F includes well development records from
EMTC.

Initially, each well was developed by bailing slowly. This procedure allows the filter-sand to settle
around the screen properly, while purging heavy drilling mud from the well casing, and initiating
breakdown of the mud cake formed during rotary drilling operations. The wells were bailed as
soon as possible after completion in order to facilitate the initial breakdown of the mud cake.. As
the dévelopment process progressed, the wells were surged by rapidly .raising and lowering the
bailer. The muddy water was then bailed.

If the groundwater monitoring wells required additional development, a submersible pump
outfitted with a surge block was used to surge, or swab discreet areas of the screened zone and
remove large volumes of fluid. This surge block was made of a rigid rubber stopper attached to
the tremie pipe a few feet above the submersible pump. It was only slightly smaller in diameter
than the inside diameter of the well being developed, so that the tremie could be raised and lowered
to swab an area of the screen. The surge block would push water out of the screen zone as the
tremie and pump were lowered and pull water into the screen zone as they were lifted. When the
pH and conductivity of the well had stabilized, the submersible pump was removed from the well.
Both of these methods were utilized in the development of the groundwater monitoring wells (see

Table 3).
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2.2.3 Groundwater Sampling

Groundwater samples were collected in two different sampling phases from the three temporary
groundwater monitoring wells (CBR-4, CBR-5, and CBR-6) on December 5 and December 28,
1994. The Addendum to Chapter 4 of the RFI/RI Work Plan for the Central Shops
Burning/Rubble Pit, 631-6G lists the sampling analytes (see Appendix A). All wells were sampled
in accordance with WSRC 3Q5. A summary table of the sampling data is presented in Appendix
G. The analytical results for this groundwater sampling are not yet available and will not be
presented in this report.

2.2.4 Field Permeability Testing

After well development was complete, slug tests (both rising and falling head) were performed on
each monitoring well to estimate the hydraulic conductivity (K) of the screened formations. The
data were analyzed using the Bouwer and Rice (1976) method (Aqtesolv Aquifer Test Solver,
version 1.1, Aqtesolv Test Design and Analysis Computer Software by Geraghty & Miller, Inc.,
Environmental Services Modeling group).

Test Procedure

Slug‘tests require the instantaneous displacement of a volume of water within a well or piezometer. .
A field testing system was used which could be easily set up with a PVC slug (cylinder). The slug
was a cylinder constructed of nominal PVC pipe. The cylinder or slug was 2.54 cm (1 in.) in
diameter. The cylinder had caps secured on both ends and one end cap was fitted with a lifting
hook. The pipe was filled with clean water to serve as ballast.

Falling head test data were reported for each of the monitoring wells. The falling head tests were
performed by tying a nylon rope to the lifting hook of the cylinder, submerging the cylinder, and
measuring the fall in head in the well casing as the water level returned to static conditions. A
pressure transducer linked to an electronic data recorder was used to record the fall in head.

A rising head test was performed once the falling head test reached near static conditions. The

rising head test measures the rise in head or the recharge of water after the submerged cylinder had
been quickly removed from the well or piezometer.
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Data Analysis
The Bouwer and Rice Method (1976) was used in this program to analyze. the slug test data. It is
applicable to fully or partially-penetrating wells in confined and unconfined aquifers and assumes

negligible drawdown of the Water Table around the well and no flow above the Water Table.
(Agtesolv Aquifer Test Solver, version 1.1) '

The Bouwer and Rice equation for estimating hydraulic conductivity is:

K = r02 ln(Re/rw) X 1-_ X in Ly_
2L t Y,
where, Re= effective radial distance over which the head difference is dissipated
Ic = radius of the section where the water level is rising. - If the water level is
rising within the screen,

rc = 42 + n(r,” — 1)

I'w = radial distance between well center and undisturbed aquifer (rc plus
thickness of gravel envelope or developed zone outside casing)

L= height of perforated, screened, encased or otherwise open section of well
through which groundwater enters

y= the level of water in the well above or below the Water Table

Yo = y at time zero

yt= y attime t

t= time since yo

An empirical equation is used that relates Re to the geometry and boundary conditions of the

system:

nRe o 1
", T 11 _ A+ B hDO-Hr,]

In(H/r,,) (L/t,)
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where H= vertical distance from the Water Table to the base of L
D= the aquifer thickness
AB= dimensionless parameters found by comparing their relationship to L/rw

on a graph of curves provided by Bouwer and Rice (1976).
The observed values of y are plotted against t on semilogarithmic paper (y on the log scale).
Results

Hydraulic conductivity estimates for temporary wells CBR-04 thrc')ugh CBR-06 ranged from
2.95E-5 cm/sec ( 9.68E-7 fi/sec) to 4.2E-4 cm/sec-(1.378E-5 ft/sec) and averaged 1.88E-4 cm/sec
(6.18E-6 ft/sec). The hydraulic conductivity estimates for all the wells slug tested (rising and
falﬁng head) are presented in Table 4. Data plots of the slug tests are included in Appendix H.
These hydraulic conductivity estimates were fairly typical for the lithologies encountered.

2.3 Soil Sampling
2.3.1 Soil Sample Locations and Intervals

The objectives of the soil sampling investigation are (1) to confirm the results of the previous soil
sampling (2) to define the pit boundaries in light of the new data provided by historical aerial
photographs, and (3) to characterize any potential sources of contamination at the BRP6G and to
determine the location of these sources. The Addendum to Chapter 4 of the RFI/RI Work Plan for
the Central Shops Burning/Rubble Pit, 631-6G, details the changes to the work plan unit
assessment activities and lists the sampling interval and analytes (see Appendix-A).

Soil boring locations are illustrated in Figures 3 and 4. See Table 2 for coordinates and ground
surface elevations. Borings CS6G-11 and CS6G-14 were expected to be located within the
proposed expanded pit/unit area. Results from these borings will provide information regarding
the presence or absence of contaminants within the area designated by the historical aerial -
photographs as the BRP6G.
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Table 4
Groundwater Monitoring Well
Hydraulic Conductivity Estimates *
Hydraulic Conductivity (K)
Well No. (ft/sec) (ft/day) (cm/sec) |
CBR-40 . 3.19E-6 - 0.276 9.72E-5 l}
CBR-5 8.48E-6 0.733 2.59E-4 I
CBR-6 6.78E-6 0.587 2.068E-4
‘ Average I
Hydrostratigraphic Range
Unit/Zone ft/sec ft/day cm/sec
- |Aquifer Zone IIB, (Water Table) 9.68 E-7 0.53 1.88E-4
to 1.38E-5

* Based on Field Permeability Testing (Slug Tests)

0 The Falling Head slug test for CBR-4 was not acceptable; therefore the K presented is
for the Rising Head slug test only.
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Borings CS6G-15, CS6G-16, and CS6G-17 are located outside the proposed expanded unit/area.
Results from these borings will provide information regarding the presence or absence of
contaminants outside of the area designated as the BRP6G by the historical aerial photographs.

Background soil sample locations (CS6G-18 through CS6G-22) were selected in cooperation with
a soil taxonomist at the time the sampling was conducted (Figure 4). Selected locations are
. considered beyond the area that potentially may have been impacted from waste disposal activities
at the unit. In addition, six surficial 0 - 0.3 m (0-1 ft) soil samples were obtained within the ditch
located along the railroad, south of the pit. Three of the samples were selected .within the ditch,
upgradient and beyond the area of potential impact by the unit. - The remaining three samples were
collected within the ditch, downgradient from the pit.

The first sample was collected at the surface to 0.3 m (1.0 ft) bls. The second sample was
collected from 0.3 m to 0.6 m (1.0 to 2.0 ft) bls. Samples were then collected continuously at 0.6
m (2.0 ft) intervals until two consecutive samples screened clean for volatile organics below the
bottom of the pit (Figure 16). The bottom of the pit was designated as the interface from observed
burn material and residual soil. The Addendum to Chapter 4 of the RFI/RI Work Plan for the
Central Shops Burning/Rubble Pit, 631-6G (Appendix A) designates the analyses to be performed
at each sampling interval. The list of possible analytes include Target Compound List/Target
Analyte List (TCL/TAL) with Tentatively Identified Compounds (Library Scan) (TIC),
Dioﬁns/Fumns,'Raﬁologicﬂ Indicators, Gas Chromatograph/Mass Spectrophotometer (GC/MS)
volatile organic compounds (VOCs), RCRA metals, and TCL VOCs only.

A split of each soil sample was screened in the field for organic vapors using an OVA or-an HNu,
as outlined in WSRC 3Q5 and the RFI/RI Program Plan. As negotiated with SCDHEC, sampling
continued when VOCs field screening indicated contamination in either of the last two samples.
When elevated VOCs were detected, samples were collected every 1.5 m (5 ft) down to the Water
Table or until field screening indicated no contamination in two consecutive samples, whichever
came first (see Figure 16 under the heading "anomalies").

In accordance with WSRC 3Q5 and the REVRI Program Plan, field quality control samples were
- collected during the soils investigation. Trip blanks were added to the work plan and were
submitted for TCL VOC analytes. Aqueous trip blanks were provided by the laboratory at the .
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NO ANDMALIES ANOMALLES
DETECTED DETECTED

GROUND SURFACE GROUND SURFACE

0.0 - 2.0 FT 0.0 - 2.0 FT

1.0 FT ABOVE BASE OF PIT TO
1.0 FT BELOW BASE OF PIT

BASE OF PIT

1.0 FT BELUOW BASE OF PIT

1.0 70 3.0 FT 1.0 T0 3.0 FT

3.0 T0 5.0 FT 3.0 10 5.0 FT

(. ‘ i % 10.0 TO 12.0 FT

15-.0 10 12.0 FT

#* SEE NOTE
L

LEGEND

GC/MS VOCs AND RCRA METALS

TARGET ANALYTE LIST/TARGET COMPOUND
LIST AND TENTAT{VELY [DENTIFIED
COMPOUNDS (TAL/TCL AND TICs)

PLUS DIOXINS/FURANS AND RADIONUCLIOE
INDICATOR PARAMETERS

W&

# NOTE:
SAMPLES WILL BE COLLECTED TO JUST ABOVE GROUNOWATER OR UNTIL THE FIELD SCREENING FOR

VOLATILE ORGANICS INDICATES THAT 2 CONSECUTIVE SAMPLES COLLECTED BELOW THE PIT CONTAIN
NONDETECTABLE READINGS FOR VOLATILE ORGANICS. WHICHEVER COMES FIRST.

1.0 FT ABOVE BASE OF PIT TO

Figure 16. . Soil Sampling Depths and Analytical Parameters

L v~
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frequency of one tep blank per cooler. All samples for VOC analysis were placed in the same
cooler for each day's sample shipment.

2.3.2 Soil Sampling Procedures

As previously described in Section 2.1, soil was collected from each soil boring using a stainless
steel hand auger or a split-spoon. Caution was taken to ensure minimum loss of volatiles by
keeping the split-spoon closed until the soil sample was collected. Scrapings were taken down the
length of the split-spoon sample and placed in air tight plastic bags for volatile screening with an
OVA. Scrapings were also taken along the length of the split-spoon to fill the VOC containers for
laboratory analysis. A small section of the sample was set aside for descriptive purposes (see
Section 2.1) and the remainder of the sample was carefully homogenized -and the remaining
laboratory containers were filled. Sample container, preservation, storage, and holding time .
requirements are specified in the Central Shops Burning/Rubble Pit 631-6G, Revision 2, RFI/RI
Work Plan. All disposable sampling supplies and materials were removed from the waste unit
areas and disposed of in accordance with current WSRC procedures.

Preparation for sample collection included pre-printed chain-of-custody (COC) forms, pre-printed
labels with bar code identification system, and receipt of required laboratory containers (including
laboratory trip blanks). These tasks were handled by EMS. Sample container and documentation
kits were then gathered (containers for each interval at each sampling location), and the bar code
identification system was put into effect via the accompanying COC forms. There was a bar code
printed for the container and corresponding COC form and for the EPD/EMS Soil Sample
Logbooks. When the sample interval had been determined in the field, the final phase of the bar
code identification system was enacted. The final bar code sticker was placed in the EPD/EMS
Soil Sample Logbook under the sample identification (ID) number for that specific sampled interval
in that specific soil boring [i.e., sample ID 101876 is the sample collected from 0.00 to 0.61 m
(0.00 to 2.00 ft) bls, which is the first sampling interval in soil boring CS6G-11]. The time, date,
sampler, sample type, sample matrix, Munsell™ color, lithologic description, soil wetness,
associated samples, and unified soil classification are also recorded in the EPD/EMS Soil Sample
Logbook.

Preparation for soil sample collection includes decontamination of the soil sampling equipment.

Sampling equipment (split-spoons, stainless steel bowls, spatulas, etc.) were decontaminated prior
to use in accordance with the following cleaning procedures:
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. Sampling equipment or materials not used immediately after decontamination were placed

on a plastic sheet and secured to avoid potential contamination.

. Clean with dejonized water and phosphate-free laboratory detergent, (Alconox) using a
brush if necessary to remove particulate matter and surface films.

. Rinse thoroughly with deionized water.

. Rinse with pesticide-grade isopropanol solvent.
* _ Rinse thoroughly with deionized water, and allow to air dry before use.
. Wrap sampling equipment completely with aluminum foil, shiny side out, to prevent

contamination if equipment is to be stored or transported.

Clean, disposable gloves will be worn while handling sampling equipment or downhole tools
during decontamination. Deionized water will be. stored in plastic containers and applied from
plastic pump sprayers or decanted directly from the storage container. Storage of isopropanol at
SRS requires storage in a non-flammable, steel container marked flammable.

2.3.3 Soil Sample Results

Soil borings were installed according to the planned order and consisted of: CS6G-11, CS6G-12,
CS6G-13, CS6G-14, CS6G-15, CS6G-16, CS6G-17, CS6G-18, CS6G-19, and CS6G-20,
CS6G-21 and CS6G-22. The first borings drilled were those considered most likely to contain
elevated contaminant values. In addition, this sequence allowed definition of the pit depths and
boundaries in the borings that were located within the pit areas (see Table 5). The depths to pit
bottom were used to determine sample depths in the four borings located outside the pit (CS6G-11,
CS6G-15, CS6G-16, and CS6G-17) and the background borings (CS6G-18 through CS6G-21).

During soil boring installation, an OVA or HNu was used to screen for the presence of volatile
organics to determine the vertical extent for sampling. OVA readings were below detection limits
for all borings inside the pit boundaries except for boring CBR-14 with OV A readings as follows:

BORING CS6G-14
Depth Below Ground Surface (ft) OVA Reading (ppm)

0-1 . 15
1-2 20
2-4 3

4-6 10
6-8 12
8-10 0-
13-15 0
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Several factors possibly affected the readings that were encountered and the background (ambient
readings). The calibration gas (methane) is +2 parts per million (ppm with a minimum detectable
limit of 0.2 ppm. Another factor is that ambient background readings will vary depending on the
geographical location where the instrument is being used. However, background readings should
normally be in the range of 3 to 5 ppm when calibrated with methane. An acceptable background
reading of 1.0 to 1.5 ppm methane is normal. In addition to the measurement of a normal methane
background, 2 to 4 ppm of equivalent methane background can be caused by acceptable levels of
contamination in the OVA’s hydrogen fuel and/or hydrogen fuel handling system which will result
in a total equivalent methane reading of 3 to 5 ppm as background.

Measurements of 6 to 7 ppm may be acceptable background reading depending on site conditions

that affect background. The background reading may be zeroed out or nulled even though in

reality the background still exists. The background reading is measured by zeroing the meter with
the flame out and noting the meter indication after the flame is on.

Possible causes for high background readings from the OVA include:

o impurities in the hydrogen fuel system _
. interferences trapped in the porous bronze sample filter of the Mixed/Burner Assembly
e contamination in the air sample line

It is suspected that the listed readings were due to naturally occurring sources, methane from
rotting vegetation and/or terpines from pine tree roots located within the vicinity of the boring.
Also, the BRP6G unit is located near a recycling yard that had a generator running at all times
during the work day. Other deciding factors that may have provided readings were:

. weather, because humidity can effect the accuracy of the OVA by #20% of individual full
scale

. isopropanol rinse required for equipment decontamination because residual isopropanol on
sampling gloves or clothes could have resulted in a high background detection

Table 5 is a summary of drilling depths, sample intervals and other information included in the
EPD/EMS Soil Sample Logbook. The bottom of the pit (BOP) and a burnt, black layer with debris
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were encountered in three boreholes inside the pit/unit boundaries (see Table 5). All 12 soil borings
were installed, sampled, and abandoned. Section 2.5 provides detailed descnptlons for all of the
soil borings. Figure 17 depicts the outline of the pit boundary.

2.4 Surface Water/Sediment Sampling
2.4.1 Sampling Locations and Intervals

A minimum of five surface water and sediment samples (CS6G-29 through CS6G-33) were
obtained from the ephemeral stream, located approximately 61 m (200 ft) southeast of the unit
(Figure 4). At the time the unit reconnaissance was. made it appeared that the drain was
hydrologically influenced solely by surface runoff. Selection of adequate background locations for
surface water and sediment sampling does not appear to be possible, considering that the origin of |
the drain is located downgradient from the unit. The Addendum to Chapter 4 of the RFI/RT Work
Plan for the Central Shops Bufning/Rubble Pit, 631-6G (Appendix A) provided the proposed
analyte list.

Surface water/sediment samples were analyzed for Total Organic Halogens (TOH), RCRA metals,
semi-volatile organic compounds [including polycylic hydrocarbons (PAH)], GC/MS VOC,
radionuclide indicators and tritium, sediment pH and TOC, Inorganics, Total Organic Carbon
(TOC), Total Suspended Solids (TSS), and Total Dissolved Solids (TDS).

Field measurements of the surface water included water temperature, dissolved oxygen, pH, and
estimated flow (Appendix I). QA/QC samples were also analyzed and collected as specified in the
. Addendum to Chapter 4 of the RFI/RI Work Plan for the Central Shops Burning/Rubble Pit, 631-
6G. A summary of the surface water/sediment sampling is provided in Table 5.

2.4.2 Sampling Procedures

Surface water/sediment sampling was conducted in accordance with procedures specified in the
RFI/RI Program Plan and WSRC 3Q5.

Samples were collected from downstream to upstream locations in order to prevent compromising

the sampling locations. Surface water samples were collected first at each location and then the

surface sediment sample for that location was collected. Caution was taken to ensure minimum
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loss of volatiles. All disposable sampling supplies and materials were removed from the waste unit
area and disposed of in accordance with current WSRC procedures.

Preparation for sample collection and the use of the EPD/EMS soil sample logbooks were
described previously in Section 2.3.2. This method was also used for the surface water/sediment
sampling. Decontamination procedures of the sampling equipment was also described in Section
2.3.2. Where applicable, these same methods were employed.

2.5 Boring Activity/Problems

2.5.1 Temporary Groundwater Monitoring Wells

Field logs, well construction diagrams, and monitoring well installation reports are presented in
Appendices B and C. This section describes any problems associated with well installation.

CBRA4

Temporary well CBR-4 was installed on November 4, 1994 to a total depth of 18.43 m (60.48 ft)
below land surface. This well is located southeast of the pit boundary. Difficulties during well
installation included improper placement of the bentonite seal. The use of tremie pipe to place well
material (sand, bentonite etc.) at the desired depths is highly effective. However, during
installation of bentonite an obstruction between the top of the sandpack 11.15 m (36.30 ft) and the
measured top of bentonite 8.38 m (27.5 ft) was encountered. The amount of bentonite added to
the well should have raised the bentonite to approximately 10 m (33.0 ft), therefore not accounting
for an approximate 1.5 m (5 ft) section of the well. Since this well was to be considered a _
temporary well additional bentonite was added to the well and allowed to hydrate for over 48 hours
to 5.8 m (18.9 ft) bls. The additional bentonite was placed to prevert possible portland cement
intrusion during placement. This temporary well was considered acceptable for the specified
purposes.

CBR-5

Temporary well CBR-5 was installed on November 3, 1995. The well was installed to a depth of
16.7 m (55 ft) bls south of the pit boundary. No problems were encountered during drilling or
well installation.
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CBR-6

e

t

Temporary well CBR-6 was installed on November 3, 1995. The well was installed to a depth of
18.4 m (60.4 ft) bls east of the pit boundary. No problems were encountered during drilling or '
well installation.

2.5.2 Soil Borings

Descriptions of drilling and sampling activities for each soil boring are summarized below. Field
logs and soil boring installation reports are included in this report as Appendices B and D. Sample
numbers, sample dates number of split spoon samples, total depth to the BOP, EPD/EMS Soil
Sample Logbook sample ID number, munsell color, sample depth, unified soil classification,
analyte code, QA/QC identifier, and location for each soil boring are presented in Table 5. It
should be noted all soil borings terminated above the water table were properly abandoned by
backfilling with soil cuttings from that soil boring.

2.5.2.1 Soil Borings Located Within the Estimated Boundary of BRP6G

CS6G-11

This soil boring was installed on November 14, 1994. This boring was proposed within the pit
boundary, however visual inspection of the soil sample results did not indicate disturbance and
was believed to be located outside the unit boundary. The soil boring was terminated at 24 m (8.0
ft) bls and the final sample was collected from 2.4 to 3.0 m (3.0 to 10.0 ft) bls. No OVA readings
were above background levels.

CS6G-12

This soil boring was installed on November 15, 1994. No drilling problems were encountered.
This soil boring was located in the eastern part of the original pit. Burn material was observed at
0.45 m (1.5 ft). Residuum was observed at 1.1 m (3.5 ft) and assumed to be the BOP. The soil
boring was terminated at 1.8 m (6.0 ft) bls and the final sample was collected from 1.8 to 2.4 m
(6.0 to 8.0 ft) bls. OVA readings were not above background levels.
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CS6G-13

This soil boring was installed on November 15, 1994. No drilling problems were encountered.
This soil boring was located in the eastern part of the original pit. Burn material, including ash,
organics, old nails, copper wire, and gravel was observed at from 0.15 t0 0.3 m (0.5 to 1.0 ft) bls.
Residuum was observed at 1.2 m (3.8 ft) bls and assumed to be the BOP. The soil boring was
terminated at 1.8 m (6.0 ft) bls and the final sample was collected from 1.8 to 24 m (6.0 to 8.0 ft)
bls. OVA readings were not above background levels.

CS6G-14

This soil boring was installed on November 16, 1994. No drilling problems were encountered.
This soil boring was located in the eastern part of the original pit. ‘Burn material, including ash,
black burned wood, glass fragments miscellaneous nails, concrete rubble, and yellow plastic was
observed at from 1.5 to 2.13 m (5.0 to 7.0 ft) bls. Residuum was observed at 2.13 m (7.0 ft) bls
and assumed to be the BOP. The soil boring was terminated at 4.0 m (13.0 ft) bls and the final
sample was collected from 4.0 to 4.6 m (13.0 to 15.0 ft) bls. OVA readings were above

background levels as noted in Section 2.3.3.

2.5.2.2 Soil Borings Located Outside the Estimated Boundary of BRP6G

CS6G-15

This soil boring was installed on November 17, 1994. No drilling problems were encountered.
This soil boring was proposed outside and southeast of the original pit. This soil boring was to be
sampled at intervals consistent with the borings inside the pit. This boring was terminated at 3.0 m
(10.0 ft) bls and the final sample was collected from 3.0 to 3.6 m (10.0 to 12.0 ft) bls. OVA
readings were not above background levels.

CS6G-16

This soil boring was installed on November 17, 1994. No drilling problems were encountered.
This soil boring was proposed outside and east of the original pit. This soil boring was to be

sampled at intervals consistent with the borings inside the pit. This boring was terminated at 3.0 m
(10.0 ft) bls and the final sample was collected from 3.0 to 3.6 m (10.0 to 12.0 ft) bls. OVA
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readings above background levels were 6.0 and 15.0 ppm from samples collected from 0.3 to 0.6

m (1.0 to 2.0) ft and 0.6 to 1.2 m (2.0 to 4.0 ft), respectively.
CS6G-17

This soil boring was installed on November 17, 1994. No drilling problems were encountered.
This soil boring was proposed outside and east of the original pit. This soil boring was to be
sampled at intervals consistent with the borings inside the pit. This boring was terminated at 3.0 m
(10.0 ft) bls and the final sample was collected from 3.0 to 3.6 m (10.0 to 12.0 ft) bls. OVA
readings above background levels were 3.0 and 6.0 ppm from samples collected from 0.3 to 0.6 m
(1.0 t0 2.0) ft and 0.6 to 1.2 m (2.0 to 4.0 ft), respectively.

2.5.2.3 Background Soil Boring Locations

CS6G-18 Through CS6G-21

Background soil boring locations, CS6G-18 through CS6G-21, were chosen by a WSRC soil
scientist. Presently, the soil boring locations have not been surveyed and not located on Figure 3.
These soil borings were installed between November 18 and December 1, 1994 and exact dates are
presented on Table 5. All of these borings were drilled and sampled at predetermined depths as
shown in Table 5. There were no drilling problems associated with soil boring installation outside
of délays due to rain.

2.5.2.4 Soil Boring in Drainage Feature

A drainage feature running through the eastern portion of the pit boundary was suspect as being a
source of horizontal impact. A soil boring CS6G-22 was performed on December 6, 1994. This
boring was proposed to evaluate the potential for contaminants from the pit to impact storm water
runoff associated with the drainage feature. Burn material was observed at 0.45 m (1.5 ft) to
boring termination at 1.1 m (3.5 ft) bls.
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3.0 SUMMARY

Preliminary results from the 1994 unit characterization indicate that contamination is present in the
RFI/RI unit soils. As stipulated in the Rev. 2 RFI/RI work plan, a downgradient groundwater
monitoring well is to be installed in the water table aquifer. To help determine a permanent location
for the groundwater monitoring well, three temporary groundwater monitoring wells were
installed, developed sampled and slug tested (one to the west, one to the south, and one to the
southeast. Water level data from these wells helped determine the hydraulic gradient of the
groundwater. The hydraulic conductivity estimates were fairly typical for the lithologies
encountered. Groundwater samples were collected for VOCs in two separate phases.

Twelve soil borings were -installed, sampled, and abandoned in the BRP6G as part of the
additional unit assessment activities of the Central Shops 631-6G RFI/RI. Soil samples were
collected at designated intervals for TAL/TCL with TIC, Dioxins/Furans, radionuclide indicators,
GC/MS VOCs, RCRA metals and/or TCL VOCs only. The bottom of the pit was encountered in
three of the boreholes. A burnt, black layer was found in three of these boreholes within the pit.

Surficial soil samples were collected at six locations with in the ditch located along the railroad,
south of the pit. These samples were analyzed for TAL/TCL with TIC, Dioxins/Furans and
radionuclide indicators. Five surface water/sediment samples were collected from the ephemeral
stream approximately 61 m (200 ft) southeast of the unit. These samples were analyzed for TOH,
RCRA metals, semi-volatiles, GC/MS VOCs, radionuclide indicators and tritium, inorganics,
TOC, TSS, and TDS. The surface sediments were analyzed for pH. The surface water was
analyzed in.-the field for water temperature, dissolved oxygen, pH, depth, and estimated flow. The
analytical results from these soil samples will be produced by General Engineering Laboratories of
Charleston, South Carolina, and published in another report.
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ADbEN DUM 4.0 ADDITIONAL SOIL SAMPLING AND GROUNDWATER
MONITORING WELL INSTALLATION

Addendum 4.0 is required to conduct additional sampling at the Central Shops Burning Rubble
Pit 631-6G (CSBRP6G) RCRA/CERCLA Unit. This additional sampling is based on
information obtained during unit characterization sampliilg conducted in March and April 1994
and observations in the historical aerial photography of the area.

SRS conducted a review of historical aerial photographs which indicates that the waste unit is not
accurately. marked in the field, and the location extends an additional 100 - 125 feet further east
of the waste unit markers (orange balls). The photographs also showed that the pit was in
operation from 1951 through 1955. In addition, the ditch immediately adjacent to the eastern
most edge of the marked unit runs through the original waste unit and a portion of the waste unit
is more than likely being used currently (1994) as a léydown yard.

The additional sampling will be-conducted at a total of 12 soils locations (Figure 4-A1). Four

locations are inside the estimated location of the waste unit, three locations are just outside the '
unit, and five background locations (not shown) will be selected. Speciﬁc; background soil
sample locations will be selected in cooperation with a soil taxonomist at the time the sampling
is éonducted. The soil taxonomist will select locations which are considered beyond the area‘that’
potentially may have been impacted from waste disposal activities at the unit. In addition, 6
surficial (0-1 foot) soil samples will be obtained within the ditch located along the railroad, south
of the pit. Three of the samples will be selected within the ditch, upgradient and beyond the area
of potential ash deposition. The remaining five samples will be collected within the ditch,
downgradient from the pit. The total number of samples proposed for collection at each of the
sampling Jocations is listed in Table 4-Al, including an additional 10 percent to be collected for
quality assurance/quality control purposes. The proposed andlyte list, identical to the analytical
program used during the 1994 unit characterization sampling and outlined in section 4.3, is also

detailed in Table 4-A1l. :
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. A minimum of five surface Svater and sediment sarhples will be obtained from the ephemeral
stream, located approximately 200 feet southeast of the pit (Figure 4-A2). At the time the unit
reconnaissance was made it appeared that the drain was hydrologically influenced solely by
. surface runoff. Selection of adequate background locations for surface water and sediment
sampling does not appear to be possible, con51dermg that the origin of the dram is located
downgradient from the umt Table 4-A2 provides the analyte list.

Preliminary results from the 1994 unit characterization indicate that contamination is present in
the RFURI unit soils. A downgradient groundwater monitoring well will be installed in the water
table aquifer, an action stipulated in the section 4.4, if contamination is detected in the unit soils.
To help determine a permanent location for the monitoring well, three temporary well
piezometers will be installed (as shown in Figure 4-A1) i)er WSRC 3Q5, one to the west, one to
the south, and ene to the southeast. Water level data from these wells will help determine the
hydraulic gradient of thé groundwater Table 4-A3 provides a list of the temporary
wells/piezometers and analyses requn"ed One or more of the wells/piezometers will be chosen to
be a permanent monitoring well. The remaining temporary wells/piezometers will be abandoned.

If- preliminary characterization - results (including results from this addendum) indicate the
potential for notable ecological impact, then ecological sampling may be required.

L

All sampling, analytical activities, and groundwater monitoring well installations will follow the
- approach outlined in this RFI/RI Work Plan.
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Table 4-A1
Analytical Parameters for Soil and Surfical Sediment Samples

FACILITY | SAMPLE | . SAMPLE SAMPLE . - SAMPLE SAMPLE INT.*| ANALYTE
IDENTIFIER] PT |NUM{INSTRUMENT.] .= TYPE .. |* .*— LOCATION... ".|.TOP:|BOTTOM " CODE

CS6G 11 | 01} Hand Auger. |*~ .. Soil . Surfaceinside pit*™ .}. 0.0 1.0 . 123
CcseG - | 11 | 02 | HandAuger .| - .Soil > - - Inside pit 1.0 20 |- 123

. CS6G 11 | 03-}" Split-spoon - Soil - . Inside pit 2.0 40A |- - 123
CS86G 11 | 04 | Split-spoon - | Soil +1 to-1 {t BOP 123
CS6G - | 11 | 4A | Split-spoon Duplicate +1to -1t BOP 123
CS6G 11 ] 05 | Split-spoon | - Soil - -1to -3 ft BOP 123
CS6G 11 | 06 | Split-spoon - Soil -3 to -5 {t BOP 123
CS6G 11 | 07 | Split-spoon Soil -10 to-12 ft BOP 56
CS6G.- 11 Y| 08 { Split-spoon -Soil -15to -17 ft BOP 56
CS6G 11 | 09 Split-spoon Soil -20 to -22 ft BOP 56
CS6G 11 | 10 | Split-spoon Soil -25 to 27 {t BOP .56
CS6G 11 | 11 Split-spoon Soil -30 to -32 {ft BOP 56
CS6G 11 | 12 | Split-spoon Soil -35 to -37 ft BOP 56
CS6G 11 { 13 Split-spoon Soil -40 to -42 ft BOP 56
CS6G 11 | 14 | Split-spoon Soil -45 to ~47 ft BOP 56
CS6G 12 | 01 | Hand Auger Soil - Surface inside pit ** 0.0 - 1.0 123
CS6G 12 | 02 | Hand Auger Soil Inside pit 1.0 2.0 123
CS6G 12-] 03 | Split-spoon’ |- - Soil Inside pit 20 |-40A 123
CS6G 12 | 04 Split-spoon--| - -- Soil -4+1 to -1 ft BOP g : 123
CS6G 12 | 05 | Split-spoon - Soil - -1 to -3 ft BOP - 123
CS6G 12 | 06 | Split-spoon Soil - -3to-5#BOP "~ " - - 123
CS6G 12 | 07 Split-spoon ° Soil -10to -12 {t BOP 56 -
CS6G 12 | 08 | Split-spoon’ | - Soil ~~15 to -17 ft BOP 56
CS6G 12 §| 09 Split-spoon Soil <20 to -22 {t BOP 56
CS6G 12 | 9A | Split-spoon Duplicate ) 20 to-221tBOP . 56
CS6G 12 | 10 | Split-spoon Soil -25t0 -27 ft BOP ~ 56
CS6G 12 | 11 Split-spoon Soil -30 to -32 ft BOP - 56
CS6G 12 | 12 | Split-spoon Soil -35 to -37 ft BOP 56
CS6G 12 | 13 | Split-spoon Soil -40 to -42 ft BOP . 56
CS6G 12 | 14 | Split-spoon Soil -45 to -47 ft BOP 56
CS6G 13 | 01 | Hand Auger Soil Surface inside pit ** 0.0 1.0 123
CS6G 13 | 02 | Hand Auger Soil Inside pit 1.0 2.0 123
CS6G 13 | 03 Split-spoon Soil Inside pit 20 | 404 123
CS6G 13 | 04 Split-spoon ‘Soil +1 to -1 ft BOP 123
CS6G 13 | 05 | Split-spoon Soil -1to -3 ft BOP 123 -
CS6G 13 | 06 | Split-spoon Soil -3t0 -5 ft BOP 123
CS6G 13 | 07 Split-spoon Sail -10 to -12 ft BOP 56
CS6G 13 | 08 Split-spoon Soil -15 to -17 ft BOP 56
CS6G 13 | 09 | Split-spoon Soil -20 to -22 ft BOP 56
CS6G 13 | 10 | Split-spoon Soil -25 to -27 ft BOP 56

A-S
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(

Table 4-A1 .
Analytical Parameters for Soil and Surfical Sediment Samples

FACILITY | SAMPLE | " SAMPLE SAMPLE .. .. SAMPLE . SAMPLE INT.*| ANALYTE
IDENTIFIER| PT |NUMJINSTRUMENT| . TYPE: | =% = LOCATION = == :{*TOP {BOTTOM - CODE .
CS6G ~ | 13 | 11 | “'split-spoon’”| . = "Soil ":" | "% -30t0-32f#BOP ) - | v 7|t 56
CS6G 13 |"11A] Split-spoon Duplicate -30t0 -32 ft BOP . . : 56
CS6G 13 | 12 | Split-spoon |- Soil = .--35to -37.ft BOP = : t ~ 56
CS6G 13 | 13 | Split-spoon Soil =40 to -42 ft BOP 56
CS6G 13 | 14 Split-spoon . Soil -45 to -47 {t BOP - . - 56
CS6G 14 | 01 Hand Auger Soil - --Surface inside pit** -~ | 0.0 1.0 123
CS6G 14 | 02 | Hand Auger Soil - Inside pit ) 1.0 |- -20 123
CSBG 14 | 03 | Split-spoon Soil . Inside pit 2.0 40A 123
CS6G 14 | ‘04 | Split-spoon Soil +1 to -1 {t BOP 123
CS6G 14 | 05 | Split-spoon Split -1 to -3 ft BOP - 123
CS6G 14 | 06 | Split-spoon Soil -3 to -5 ft BOP 123
CS6G 14 | 07 Split-spoon’ Soil -10 to -12 ft BOP o 56
CS6G 14 | 7A | Split-spoon Duplicate -10 to -12 ft BOP 56
CS6G 14 | 08 | Split-spoon Soil- - -15to <17 ft BOP 56
CS6G 14 | 09 | Split-spoon - Soil- 20to-22##BOP | - ) 56 (
CS6G 14 | 10 | Split-spoon |- - Soil - -2510-27 {t BOP ' ' 56
- CS6G 14-} 11 | -Split-spoon ~-Sofl -----|-- -30t0-32ft BOP --- | el - 85607

-CS6G - | 14 | 12 Split-spoon - Soil- * ~ -385t0-37ftBOP--"-| -~ il N
CS6G 14 | 13 | Split-spoon - Soil - -40to 42 ftBOP - | ~ ‘56
CS6G 14 | 14-|. Split-spoon Soil -45 to -47 {t BOP' 56
CS6G 15 | 01 | Hand Auger - Soil - Surface outside pit=~ | 0.0 | - 1.0 123
CS6G 15 | 02 | Hand Auger | Soil - Surface outside pit ‘101 -20 | --123
CS6G 15 | 2A | Split-spoon Duplicate - - outsidepit - -~ { 1.0 20 |- 123°
CS6G 15 ] 03 | Split-spoon Soil | . outsidepit - | 20 4.0 123
CS6G 15 | 04 Split-spoon . Soil outside pit 5.0 7.0 123
CS6G 15 | 05 Split-spoon Soil . outside pit 10.0 12.0 123
CS6G 15 | 06 | - Split-spoon Soil " outside pit 15.0 | 17.0° 56
CS6G 15 | 07 | Split-spoon Soil outside pit 200§ 220 56
CS6G 15 | 08 | Split-spoon Soil - outside pit 250 | 27.0 56
-CS6G 15 | 09 | Split-spoon Soil outside pit 1 300§ 320 56
CS6G 15 | 10 | Split-spoon Soil outside pit 35.0| 37.0 56
CS6G 15 1 11 Split-spoon Soil outside pit 40.0 42.0 56
CS6G 15 | 11A| Split-spoon Duplicate outside pit 40.0 | 420 56
CS6G 15 | 12 | Split-spoon Soil outside pit 45.0 | 47.0 56
CS6G 16 | 01 | Hand Auger Soil Surface outside pit # 0.0 1.0 123
CS6G 16 | 02 | Hand Auger Soil Surface outside pit 1.0 2.0 123
CS6G 16 | 03 Split-spoon Soil outside pit 2.0 4.0 123
CS6G 16 | 04 Split-spoon Soil outside pit 5.0 7.0 123 (
CS6G 16 | 05 Split-spoon Soil .outside pit 10.0 12.0 123
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Table 4-A1

_Analytical Parameters for Soil and Surfical Sediment Samples

FACILITY | SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE INT. *| ANALYTE

IDENTIFIER] PT |NUM|INSTRUMENT TYPE LOCATION TOP |BOTTOM  CODE
CS6G 16 | 06 | Split-spoon Soil outside pit 150} 17.0 56
CS6G .16 | 6A | Split-spoon Duplicate outside pit . 15.0 17.0 - 56
CS6G 16 | 07 | Split-snoon Soil outside pit 200 ] 22.0 56
CS6G 16 | 08 | Split-spoon Soil outside pit 250] 270 | 56 -
CS6G 16 | 09 Split-spoon - Soil outside pit 30.0 32.0 56
CS6G 16 | 10 | Split-spoon Soil outside pit 350 | 37.0 56
CS6G 16 | 11. | Split-spoon Soil outside pit 400 | 42.0 56
CS6G 16 | 12 | - Split-spoon Soil outside pit 4501 47.0 56
CS86G 17 | 01 | Hand Auger Soil Surface outside pit » 0.0 1.0 123
CS6G 17 | 02 | Hand Auger -Soil Surface outside pit 1.0 20 - 123

- CS6G 17 | 03 | Split-spoon Soil outside pit 2.0 4.0 123

CS6G .17 | 3A | Split-spoon’ Duplicate outside pit 2.0 4.0 123
CS6G 17 | 04 | Split-spoon Soil _outside pit 5.0 7.0 123
CS6G 17 | 05 | Split-spoon Soil ._outside pit 100 | 12.0 123
CS6G 17 | 06 | Split-spoon Soil outside pit 15.0 17.0 - 56
CS6G 17 | -07 | ‘Split-spoon Soil outside pit 20.0 | 220 56
CS6G 17 | 08 | Split-spoon . Soil : outside pit .250| 27.0 - 56 °
CseG__ | 17 | 09 | Split-spoon " Soil outside pit 300 320 56
CS6G 17 { 10 | Split-spoon Soil - outside pit 35.0| 37.0 56 °
CS6G 17 | 11 | Split-spoon Soil outside pit 400 | 420 56 -
CS6G 17 | 12 Split-spoon . -Saoil - outside pit 45.0 | -47.0 56 .-
CS6G 17 | 12A ] Split-spoon Duplicate - outside pit 45.0 | -47.0 - 56
CS6G 18 | 01 | Hand Auger Soil Background 0.0 1.0 123
CS6G 18 | 02 | Hand Auger Soil Background 1.0 2.0 123
CS6G 18 | 03 Split-spoon Soil Background 20 4.0 123
CS6G 18 | 3A Split-spoon Duplicate- Background .2.0 . 4.0 123
CS6G 18 | 04 | Split-spoon -Soil Background 5.0 7.0 . 123
CS6G 18 | 05 { Split-spoon -Soil Background 100 12.0 123
CS6G 18 | 06 Split-spoon Soil Background 15.0 17.0 56
CS6G 18 | 07 Split-spoon Soil Background 20.0¢ 22,0 56
CS6G 18 | 08 Split-spoon Soil Background 250 1| 270 56
CS6G 18 | 09 Split-spoon Soil Background 30.0 32.0 56
CS6G 18 | 10 | Split-spoon Soil Background 35.0 37.0 56
CS6G 18 | 11 Split-spoon Sail Background 40.0 | 42.0 56
CS6G 18 | 12 Split-spoon Soil Background 45.0 47.0 56
CS6G 18 | 12A | Split-spoon Duplicate Background 45.0 47.0 56
CS6G 19 | 01 | Hand Auger Soil Background 0.0 1.0 123
CS6G 19 | 02 | Hand Auger Sail Background 1.0 2.0 123
CS6G 19 | 03 | Split-spoon Soil Background 2.0 4.0 123

AT
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RFI/RI Work Plan for Central
Shops Burning/Rubble Pit, 631-6G

" WSRC-RP-90-1136, Rev. 2

November 1994

- Table 4-A1

Analytical Parameters for Soil and Surfical Sediment Sampies

FACILITY | SAMPLE | - SAMPLE - SAMPLE - SAMPLE - - SAMPLE INT. *{ - ANALYTE
IDENTIFIER|. PT |NUM|INSTRUMENT-| - TYPE - |. LOCATION-=- ... | TOP |BOTTOM~ .-CODE
CS6G__ {--19 | 04 | Split-spoon--|- -~ Soil -~} “"Background "> | 5071 7.0 | -7 423
CS6G 19 | 04A| Split-spoon Duplicate | - ‘Background' ;" “"|" 5.0.| 70 |- " 123
CS6G 19 | 05 | Split-spoon Soil - Background. - "1 100} 12.0-|-- 123
CS6G 19 | 06 { Split-spoon ° Soil - Background - 15.0°( - 17.0° 56
CS6G | 19 | 07 | Split-spoon Sail Background 200} 220 56
CS6G 19 | 08 |- Split-spoon -Soil - - Background 250 | 270 ° 56
- CS6G 19 | 09 | Split-spoon Sail - _Background 300} 32.0. 56
CS6G 19 | 10 | Split-spoon Soil - Background | 850 370 56
CS6G 19 | 11 Split-spoon Soil Background 40.0 | 42.0 56
CSe6G_ . 19 | 12 | Split-spoon Soil Background 45.0 | 47.0 56
CS6G 20 | 01 | Hand Auger - Soil ‘Background 0.0 1.0 123
CS6G 20 } 02 | Hand Auger- Soil Background 1.0 2.0 123
CS6G 20 | 03 | Split-spoon Soil Background 2.0 4.0 123
Cs6G__|-20 | 04 | Split-spoon’ Sail _Background 50 1- 70 - 123 -
CS6G -] 20 |.05_|. Split-spoon Soil - Background- 100 | 12.0 123
- CS6G 20 | 06 | Split-spoon Soil - Background 1501 17.0 ‘| 56
CS6G 20 | 07 | Split-spoon Soil ° Background 200} -220 | -+ 56

- CS6G 20 | 08 | - Split-spoon . Soil ‘Background 25.0 1 27.0 - 56
CS6G 20 | '09 { Split-spoon Soil Background .. 30.0| 320 - 56
CS6G 20 | 10 | Split-spoon Soil Background - 35.0| 37.0 -.56
CS6G 20 | 11 | Split-spoon Soil “ Background . | 40.0 | 42.0 - 56 ..
CS6G 20 | 12 | Split-spoon Soil - ._-Background .. -. | 45.0.{ 47.0° 56
CS6G 21 | 01 ] Hand Auger - Soil "~ Background 0.0 1.0 123
CS6G 21 { 02 | Hand Auger Soil Background 1.0 2.0 123
CS6G 21 | 03 | Split-spoon Soil Background 2.0 4.0 123
CS6G 21 04 Split-spoon Soil Background 5.0 7.0 123
CS6G 21 | 05 | Split-spoon Soil Background 10.0 | 12.0 123
CS6G 21 | 06 Split-spoon Soil Background 15.0 17.0 56 .
CS6G 21 | 6A | Split-spoon Duplicate Background "15.0 17.0 - 56
CS6G 21 | 07 Split-spoon Soil = Background 20.0 22.0 56
CS6G. 21 | 08 { Split-spoon Soil Background 25.0 | 27.0 56
CS6G 21 | 09 | Split-spoon Soit. Background 30.0| 32.0 56
CS6G 21 10 Split-spoon Soil Background 35.0 37.0 56
CS6G 21 | 11 Split-spoon Soil Background 400 | 420 56 -
CS6G 21 | 12 | Split-spoon Soil Background 45.0 | 47.0 56
CS6G 22 | 01 { Hand Auger Saoil Background 0.0 1.0 123
CS6G 22 | 02 | Hand Auger Soil Background 1.0 2.0 123
CS6G 22 | 03 | Split-spoon Soil Background 2.0 4.0 123
CS6G 22 | 04 | Split-spoon Soil Background 5.0 7.0 123
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RFI/RI Work Plan for Central ' WSRC-RP-90-1136, Rev. 2
Shops Burning/Rubble Pit, 631-6G November 1994

Table 4-A1
_ Analytical Parameters for Soil and Surfical Sediment Samples

FACILITY | SAMPLE SAMPLE - SAMPLE - SAMPLE. : SAMPLE INT. *{ ANALYTE

IDENTIFIER| PT |[NUM|INSTRUMENT|  TYPE - LOCATION " | TOP |BOTTOM.... CODE
CS86G 22 | 04A | - Split-spoon - | Duplicate Background 5.0 7.0 123
CS6G 22 | 05 | Split-spoon - Soil -1 - Background 10.0 |. 12.0 ° 123
CS6G 22 | 06 | Split-spoon : Soil Background .} 150} 17.0 56
CS6G 22 | 07 | Split-spoon | = Soil Background ... | 200 | 220 56
CS6G 22 | 08 | Split-spoon Sail - Background 250§ 270 56

-CS6G 22 | 09 Split-spoon Sail Background 300]| 320 56
CS6G 22 | 10 | Split-spoon Soil . Background 350 37.0 56
CS6G 22 | 1 Split-spoon Soil Background 400 | 42.0 56
CS6G 22 | 12 | Split-spoon Soil Background ‘| 45.0 | . 47.0 56
CS6G 23 | 01 | Hand Auger Soil R:R. Ditch - Downgradient . . 123
CS6G 24 | 01 Hand Auger Soil R.R. Ditch - Downgradient 123
CS6G 25 | 01 Hand Auger | Soil R.R. Ditch - Downgradient 123
CS6G 26 | 01 | Hand Auger. Soil R.R. Ditch - Upgradient 123
CS6G 27 | 01 | Hand Auger Soit | R.R. Ditch - Upgradient 123
CS6G 28 | 01 | Hand Auger Soil R.R. Ditch - Upgradient 123
CS6G 28 | 01A| Hand Auger Duplicate R.R. Ditch - Upgradient - 123
CS6G T8 | 01 ' Trip Blank Cooler 1 7
CS6G TB { 02 ] Trip Blank Cooler 2 7
CS6G TB | 03 Trip Blank Cooler 3 7
CS6G T8 | 04 Trip Blank Cooler 4 7
CS6G: B | 05 Trip Blank Cooler 5 7
CS6G B | 06 Trip Blank Cooler 6 .7
CS6G T8 | 07 Trip Blank ’ Cooler7 7
CS6G FB | 01 Field Blank Day 1 . 123
CS6G FB | 02 Field Blank , Day 2 . 123
CS6G FB | 03 . Field Blank Day 3 123
CS6G FB | 04 Field Blank - Day 4 123
CS6G FB | 05 Field Blank Day 5 123
CS6G FB | 06 ) Field Blank - Day6 ) 123
CS6G FB | 07 Field Blank Day 7 123
CS6G RA | 01 Rinsate (A) Day 1 ; 123
CS6G RB | 01 Rinsate (S) Day 1 123
CS6G BRA | 02 Rinsate (A) Day 2 123
CS6G BB | 02 Rinsate (S) Day2 123
CS6G BA |l 03 Rinsate (A) Day 3 123
CS6G RB | 03 Rinsate (S) Day 3 123
CS6G RA | 04 Rinsate (A) Day 4 123
CS6G BB | 04 Rinsate (S) Day 4 123
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RFI/RI Work Plan for Central WSRC-RP-90-1136, Rev. 2
Shops Bumning/Rubble Pit, 631-6G November 1994

Table 4-A1
-.r;. Analytical Parameters for Soil and Surfical Sediment Samples

. |_FACILITY | SAMPLE | 'SAMPLE ..| SAMPLE . -SAMPLE SAMPLE INT.*| ANALYTE
-~ ~ |IDENTIFIER| "PT-|NUM|INSTRUMENT.| ~ TYPE - = “LOCATION #- -] TOP |BOTTOM CODE
"CS6G" |'RA| 05| .| Rinsate(A) |: - -. Day5s . 1 123
Cs6G__[RBj 05.]. ~ | Rinsate(S) | .- Day5 - .. .| . . w123
"TL_CSeG” ["RATI"066:] """ .| Rinsate (A) . Dayé. i 123
) CseG | RB} 06 | Rinsate (S) Dayé6 . 123
Cs6G_|RAj 07| “Rinsate (A) - Day7 . - ' 123
"CS6G |'RA| o7 | Rinsate (S) Day 7 - 123
Sample Pt Column . ' Sample Num Column
TB Trip Blank . A Duplicate
FB Field Blank . B Split (10% splits will be added if necessary) -
RA Rinsate - Auger
RB Rinsate - Splitspoon
Analyte Codes .. .
1-TCUTAL w/TIC §5-GC/MS VOCs ' (
2 - Dioxins/Furans 6 - RCRA Metals : :
- 3-RadIndicators . . 7-TCL VOCs only .

Notes
(A) = Auger
(S) = Splitspoon
BOP = Bottom of Pit

bls = Below Land Surface
** Sample interval (in ft-bls) to be determined from BOP depth

- *  Sampling will be terminated @ -5 ft BOP (inside pit) or 12 ft bls (outside pit) if VOC field

Screening indicates two consequtive samples with no contamination

# If the BOP is discovered, sampling will follow same intervals as inside pit -
A Samples will be collected in 5 ft intervals until BOP is found
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RFI/RI Work Plan for Central

Shops Burning/Rubble Pit, 631-6G

WSRC-RP-90-1136, Rev. 2

November 1994

Table 4-A2
Analytical Parameters for Surface Water and Sediment Samples
FACILITY | SAMPLE SAMPLE SAMPLE ANALYTE
IDENTIFIER| PT |NUM o JYPE- .-. - | ~-LOCATION ~~{-~ CODE NUMBER
CS6G* 29 | o1 - Surface Water --»- |- Ephemeral Stream~-| —--- 1,2,3.4,5,6,8,9
CS6G 29 | 02 Sediment Ephemeral Stream - -2,3,4,5.7 -
CS6G 30 | o1 Surface Water “Ephemeral Stream 1,2,3,4,5.6,8,9
CS6G 30} 02 Sediment Ephemeral Stream - 2,3,4,5,7
CS6G 31 | 01 Surface Water Ephemeral Stream 1,2,3,4,5,6,8,9
CS6G 31 | 1B Split-Surface Water Ephemeral Stream 2,34.5
- CS6G 31 | 02 Sediment Ephemnieral Stream 23,457
CS6G 31 | 02B Split-Sediment Ephemeral Stream 2,345
CS6G 32 | 01 " Surface Water Ephemeral Stream 1,.2,3,4,5,6,8,9
CseG | 32| 02 Sediment Ephemeral Stream 234,57
CS6G 33 | o1 Surface Water __Ephemeral Stream 1,2,3,4,5,6,8,9
CS6G " | 33 | 1A | Duplicate - Surface Water Ephemeral Stream 2,3,4,5
CS6G 33 | 02 Sediment Ephemeral Stream 2,34,5.7
CSeG 33 | 2A Duplicate - Sediment Ephemeral Stream 2,345
CS6G B | # Trip Blank 4
CS6G FC | 01 [|Field Blank - Surface Water 4
CS6G FD | 01 | Field Blank - Sediment 4
CS6G RC | 01 | Rinsate - Surface Water 4,5
CS6G BD | o1 Rinsate - Sediment . 4,5
mple Point Col Sample Number Column
TB Trip Blank A Duplicate Blank
FC Field Blank - Surface Water B Split Sample
FD Field Blank - Sediment # Use next consecutive number
RC Rinsate - Surface Water Equipment available from previous shipments
RD Rinsate - Sediment Equipment

9-TOC, TSS, TDS

1 - Total organic halogens

2 - Metals (Ag, As, Ba, Cd, Cr, Cu, Pb, Mn, Hg, Ni, Se) .
3 - Semi-volatile organic constituents, including polycyclic hydrocarbons (PAH)

4 - Volatile organic constituents [volatile organic analysis, gas chromatograph, mass
spectrometer (VOA GC/MS]
5 - Radionuclide indicators (gross-alpha, non-volatile beta, totat radium) and tritium

6 - Surface water temperature, dissolved oxygen, pH, depth, flow (estimate)}—field measurements
7 - Sediment pH, TOC
8 - Inorganics (ClI, F, SO4, N03, Na, Fe)

low:

A-11
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RFI/RI Work Plan for Central

WSRC-RP-90-1136, Rev. 2

Shops Burning/Rubble Pit, 631-6G November 1994
Table 4-A3
N Analytical Parameters for Groundwater Samples
- FACILITY | SAMPLE ‘- -SAMPLING - CONSTITUENTS' HYDROLOGIC
. |IDENTIFIER| -PT INUM - - - TYPE FOR ANALYSIS INTERVAL
~CBR | T1-{-01 "~ Groundwater "~ -2 Water Table
“CBR-.~| T2°'| o1 Groundwater ) 2 Water Table .
CBR T3 | 01 Groundwater 2 Water Table
CBR T3 | O1A Groundwater . 2 Water Table
CBR T3 | 0iB Groundwater 2 Water Table
CBR 1B | 01 Trip Balnk 2
CBR FB | Ot . Field Blank 2
CBR RB | 01 Rinsate Blank 2

3 - Tritium

Analyte Codes are as follows
2 - TCUTAL w/TIC

Sample Point Column

TB Trip Blank
FB Field Blank
RB Rinsate Blank

* temporary well/piezometers to be sampled once

Sample Number Column

A Duplicate
B Split
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Appendix C
Field Reports for Groundwater Monitoring Wells
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OSR 30-5
{flev 12-89)

MONITORING WELL

CONSTRUCTION DIAGRAM

DRILLING SUBCONTRACTOR __ =EMTC

WELLNUMBER C [2£-0 d

o( £R C SARNES

SRS COORDINATES

DATE OF WELL INSTALLATION . i / 4 / 94

SANITARY SEAL ELEVATION

TEGH. 0.5.C0. NAME Kézu/ /,4»«;75,« / ff/_c:

NOTE: ALL MEASUREMENTS
—  ARE FROM GROUND
SURFACE AT START

OF -BORING —- MEASUREMENTS

NANNNYE
LN

\
AR

\I

Ny
W

Y

2,

b

\,\

R

. TO NEAREST 0.1 FOOT.

y 7
<9) 1) Total Drilled Depth/Hole Diameter_(n Z.. O / 7 %
ol | -

2) Casing/Screen Tally (Measured to Nearest 0.01 Foot)

(a) Sump & Plug Length_© .52

(b) Screen Length - 29.0 8

© Casi Joint Lengths easured in Up-

hole Sequence From opofScreen) 0.0, 10 '

« =" (d) Depthto Topof Screen
: L.

1005, [0.00:, 2.7

D . 08

|90 &4 3%0

3) Depth$ to Centralizers

4) Total Depth of Installed Well__(c0 . ¥&8
5) Casing Stick Up (Standard 25'AG.S) _ Z- 3
6) Depth to Top of Filter Pack 26.6

NA

7) Depth to Top of Fine Sand Seal

8) Depth to Top of Bentonite Seal____/£2. 9 ~ 48 hers "Mlli’l'ﬂl-

!
9) Thickness of Grout 13. 4 be\é ’




"SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL

Ground Water Protection Divislon 2600 Gull Street

1, LOCATION OF WELL

County: BARRWELL COUNTY g e

Latitude: Lot Tee Longruce:

CRBR-o4

Dutance Ang Duwecuon trom Road Intersactions

- : * SEE ATTACHED MAP

Steeet acaress & Ciy of Well Locatwon

Seatch Map:

,;9",

ey

*SEE ATTACHED MAP

© 2.CUTTING SAMPLES  {X ] Yes ]:] 1o

Geophysical Logs BYes (P(easa Endose) G 132

-

FORMATION DESCRIPTION-~/ . | THCess |50

STRATUM | STRATUM

SANDY Ctay 7O

2 |z

Columblae,8.C. 20201 (803) 734-6213 Water Well Recocd

4.0WNER OF WELL: ) I
Adaress DEPARTMENT OF ENERGY ‘o~
. AIKEN, S.C. 29801 (
Teeprone No - 0

Engieer . Lo JANSSEN
Address  BLDC 735-R, SRP
QIKEN, SC 23801

Teptons o 9527048
5. WELL DEPTH (Completed) Date Stanea: gy ///;//9«/
©O.Y8 . Dat Complated sy ¢ /9/99/

6. DRILL METHOD tUD RGIARY

7. USE: e~oniTOR weLL

Public Supply-Permit No. -

8.CASING TKREARDED o Haighiz Adove/Beiow.: ({L.)
’ Surace 2,{1 1O B
Dam. . Weignt : 22/ (CTWIIR
Typeo
o tcepth | Divtsnoe?  ves [ ] o
9. SCREEN: _
Type: PVC Diam 2 i
Stot/Gavze 0. 0l0 n tengn 20 .
HOTE: MULTIPLE SCREENS
Set Betwoan 50-[6 1. 204 0./6 . USE SECOND SHEET

S«wlmalxsls[] \’CS(P“asoEndoso) 114

10, STATIC WATER LEVEL

CULAYVEY conp . H[.29 ft. below land surace after 24 hours yam
. 11. PUMPINGLEVEL  Below Land Sutace \
L after e, mw GPIL
- wa&‘o Teost: D Yec (Plsace Endou) : - HES
.o - w —~— . -
12. WATER QUAUTY

Chamical Anatysis [ Yes mw Bactadla Ma.ly:k Dwas mm
Plazce Encloce Lad Results

13. ARTIFICIAL FILTER (GR\MPN*! . Yo D '

tnstatied from 6Tt 102600 ..

" Ellective size 45-.SSmm unlformhy costticient < 1.7

14 WELL GROUTED? EY‘%‘ D '

NEART CEMENT, 6% BENTONITE T
Depth  From 0.0 ft. 1o 23.0 0 ft.
15. NEAREST SOURCE OF POSSIBLE CONTAMINATION: 1. _____direction
. Well cistntected | |Yes Type
Type upon complstion . [YR
16. PUMP  Dats tnstalied - not tnstatied D
M. name Hodal ro.
HP, vours Leagth of drop pipe .
} Capachy pm Purp Typs

* Ingicite water bearing zones

(uulanthullmdcd)

3. REMARKS

TOGROUND SURFACE

** ALL MEASUREMENTS ARE RELATIVE

17. WATER WELL CONTRACTOR'S CERTIFICATION: Thic well was driled
under my direction and thic report i 1rue 10 the best of tny knowledge and belwl.

REGISTERED 97 ADORESS
BUSINESS EM <
NVE

CERT.NQ,
Signed e Daic

AUTeORZID HEPAESENTATIVE ©

C4



Date
Date

Z

Prepared By lé% \[M_u/ ¢//9'

PAGE_Z __ OF
"PROJECT NO. .
Reviewed By
Approved By

CALCULATION SHEET
suBJeCT &ell ConsTrvet on

Stops PBLP

INFRASTRUCTURE

b/ RS

ENVIRONMENT &
CENTPAC

'ROJECT

CLIENT

-

(

¥ S
' Y o M M =
A . 7 , BEIEN & R
R NS PV T SO o\ SoLo3LSS _ i Y N B
T IERIRNENELE RN RS
e | .... .wv. ..... . _w. gy ITJ\% Y W W v -~ ‘(
; i by NS v o N IL..& . R ~
m -\.. ‘f:mll..v (..l,w. 5 Z JJ () ‘ " 2] fﬂ ‘l‘a 3 M. 1 \ \ x
SN O O A .\ N I~ O ' 5 I T TR O e SN
; i i J SN E e NES I I, 3
o gl 8 i x@,,mﬁ b I I RN
- : ——ryre T .~— v e £A) J 4 A / J‘ 2} AEEd -.I.- c -Iv ’l
F B NI S MR
TV o L QU N A S 1A R I I
. 9 IN 1O S S S IINN TR RO
o e o e N
e b _— i
PR . o ’ !
YOS SRR YO NI S R T . ~ ) d
: YN IR S N . + 12 1
S S SR, s o “ <3 [a) 3 LY =) w
: 4 * L2 ‘ 3
IS - 5! 0 I 8
2R M “ i m _
v, _
IR ! _ _
T ]
o ..,.~.. o WL Th O yiv ] JVAvIe 0lr=Xd," 20 7o
H ; ot | DX D
_, I . AL NI AT AN TR TA
A A i o i
S A o - A 1Ly L A 7 A P
150 S I m_ w_
_.dl P & _ opveLvag Shter Lo b 3 w%
QT T T T R AR AT, A AAPA PRI T PANAT AU
L ARRRRRAR R NN
[ tone m . N . R N do ~
o Rl o 18 ,T 3 : 3 JL B L L] =
N 3 il e N (+) T O ) § bl L4\
) % p n& : - 1 - - ..l &
A purt NENS SRR G : i . \ . i :
Ny I M R N NN NI T T I T T 7, AN VNN INNTII AT TIST
Td it AN WA VAR
_fm N
A AL
e N | | K
B e e 2] = .
@. N ~H ) o0
(2 - C -
% .m.m/ : 9 H w. 0M/... . M S
- i g] - R ot s w0 $ - @
gl i ; :
SOV S S S . |




BC-"LQEEAI 7
T0P BE 1'5{;5 Tof oF THE

THED BEA!To:J:r £ un.s =% 27 5 865 -IE‘CRCFOIIF
S F°°Tl S‘-EC-J_:EOI\L... A—.@o,\zcﬂ_:rwre SAND__A:QL

SCA-L_ WITHO«T A SC.A-L (\[ozpv BE(’ME
AND (O CCURE D PPPROXZ phra rec™f JO AEET A—Bovr FIHE CIATER  7ABLE wE

SaND. ,4,/\17 THE ’3071‘0/\/‘\‘

ENVIRONMENT &  CALCULATION SHEET PAGE_Z __ OF L __
INFRASTRUCTURE PROJECT NO. - .
CLIENT WThL suBJECT _C d!’;}" y { 4 Prepared By é;ﬁﬂba(e .Mi/(’“
PROJECT_CEniraL Suops RLP Reviewed By Date .
Approved By Date
b pf L L cBR v@é/ L
l .l L] H 1 *? ——‘. T ’ M "
: * . ¥ R
C“f’y - Jereeai .. /‘747_1817‘/ Y Scresa //"/W
O R S FEAPE B R .
ﬂ_g/s'f__ ke gae | Pl L e B /c //P .
: N ; H 7 B N % ] B . 3 * R .
Ao i e BabE dol i . : Cod -
,-So. o e I L/@ \2 @Q:Uaj_ ‘A;?::yﬁ_%%g.e.‘eyé%ioﬁ__;‘ ‘f i . e
e (RITE "o S S R S ) & O SO S [ S I N M B
loios | P ScREEM E O;,_O_lkp Sroirel IERE _,, i i,
. : ” BN . : }
.06 4 2§ ¢!N€ R = A N o
. l. i i H H :
W ) G el B A .
] - 1 ; -t g i ¢ i .
- - i v -.%- S S
. j Lodoh : 0iby -
ZORTIAr A TELMIANATED @ 2.0 B63 ‘x ‘i i
¢ serl wieed @ 0951 BG S ) 0:6% i i 4L
{ i i S
e iDB _of sceten @901 Bos N b i
* 10 _pelseupl @ 36160 102 | T~ fid e
H 1 v .
o ToP| of [BEATOMITE @ 2lo &’ i R (
2 R B 7 et B e S e
s Cprist {70! su ice | 13l g \\%ﬂ R S
ie DUCLETS B REAWATE 3 o.bY
- \- ' A ; : !
2] Gd ) L IN L :
® % 105': $$3 SA‘I‘E-I‘D ”é (1285 0 ; e .,__";_... _:. L rore
N ! ; A LA AN I t : T
5 _PaLSiPC R / > .- i ’{
O ¢ I~ ; : TTNTTY T
: i mem ) i oy ! R R S SO S
' Pl i f vclozz o !
:?. .-2:. ._..!” -'; ..... PR -:; : : '; E B : : T .E-. - e '.—1;-..'
H . " v - -.;g.... ~‘... ' i H 4 s -.z;w-..-- . [ S
i g i i NOTE Pmcez: ,s;wD rykaum+ ’IF'RIMMzC PIFPE
T ' - hL v A—ND tzemovéo w oﬁ -nerwrmre PIFE a5 Apppopuﬂ_,&
: H { N
l ; bt gfTe . P'U«N-O’ BE‘MI“OJ-:-C. —to I'”A-L.L o ‘Tbl-E-. T©f oF~
L : A __‘gsz—u\D Bl T APRLMRS THERE TS AiCcAY BALL

OF ‘I‘HQ TRI MmnTE LPrPe,
L en \(I,AJ.G 2 AN
__d_ iBCLou g,’r/-{-L '?zL/\l'ro/\lz:ﬂ:
~.7'//¢5 Z5i A PTEComETER

A(’fﬂosc:c AATE

{

ADPED AN ppprrgonsil BuckEs oF BN ITE 7T LNSeRE A RDEQAT:
SEAL EXrsy 20 AvoTd ZnFRuSION OF CEmENT GROUT, —p2 OF

BENTOMITE D 23

BaES.

C-6



R BEE ENVIRONMENT &

CALCULATION SHEET pace__Lor_(
WM INFRASTRUCTURE < PROJECT NO.
CLIENT __ W SREC SUBJECT W&Ll Consrewcrmsprepared By 2 1 pate 11/ v/,
PROJECT _CENTAAL _SHaps Bl Revlewed By Date ____
Approved By Date _____
: cBRR-0Y
7’/4/0& 7,/ ea / <
C(?A-IZSé SAND
Boretote PZameree — 7.875
IB0fettore Desryr — o2 - -
SET (wgwe @-fo.Yg
70 o0, sarp (f/#éoﬁmcﬁ-l—) 35. Y5
ONE Bag or -sanp. (/po 1) = L2 £47
AR ,
V= (599 /23 §2> (L) (z2)
7z
VE 798 A ek b2 Bats o B5AVD (Vo N,

56)\/70 NITE

\./:—ﬁ'PZA = 7 39%)/‘2) 47’4%:) />
Vzo0.6337 443

Fo = | Buctet Boyrowzr=




CBR-5



‘uexe] osom s6uno Ji X, UBJolug ,

*1§ 1°0 180JvOU O} 62BLNS puncI Woyj peinsseew syidag

“ISI 0AOqE 1UB|BY WOs} POINSBOW SUOIRADLS

{snun pue Ayiwenb odAy epnjou) (epsera (iNoeg

. _~.

uideq log lyoRg

yideq doy Wpioes

k. v

L X

fepusiod gomswsoamﬂ_ a_z_m_mom leuioN S8 ANANSIseY ‘Id eiBuS [ “Ayapsisey D a_mgo uosneN [ ewwey feunieN [ ewuwen []  Jedied [

{1s11) sBo reo|shydesn souio

5601 [BoisAydeaD

Joisiedo yonu), Bu68o1

Jopeiuoxng Buj6Bo
A ONIDDOT TVIOISAHAO3D

0 i
"yideq woyog Bu|BBo

*010 'SQUOZ UC(IBINOJIO 180] *JOJBM jO 02Ings

d

aQ do, Bu|680

‘posn spnw Bu()ip) swowwod Sujdwes ¢ Butivg

J\\&\?{xm\v\ = p 7 N7 N\ E TN . olwF
(usy'aeuis) 14681000 Auedwo 1yBjzier0 - ey W) Jollug huedwoo Buywa
/.
o
; C
FRT OTul 57 ],
+ | Jerowmyg Yideq 108 yideg do, poyle Bujdwes/Bu)pa ¥ | sowelg | yidegieg Yideq doy, poyien buydwesy6uja
o | N L n%‘ \ \ ¢/
{uopoasp/eiBus) uojislAeg ©jotesog [Bio), - \0180/10A07 JoleM OjRIS “Iu| aom. ﬁw?n 18lo), 2« dwed mc___to mc___:o
Lo ClettoAv ki ONITdWYS B ONITIIHA R R ke
*A813 6dd 0467 ‘b ‘Moj3 Bujseo doy *AB{J punolp (seasbop [uw|oep) opnijBuot (s00180p [oupep) opnye 0JeU[pIc0D PPD 1583 SHS 8JBUIPIOSD PO YHON SHS
AZT F10I7y YNNI TY SIGH S idINGD NSNSV GMIJUZNOUW — pordo)WZ [
cw__%oaeo U0]1800% Unod {*o10 “elowozeld *Bupoluop) esoding voirej@isy;
GMISTZ Mz YMNE) VUNIWNGo) 1A NS @ m.U __HAFAND )G NV 2L
Juewyedeq (repuj 1)) ‘ewrsy 1s®)) Jobeusyy Pofory

(v N'vvv) HIENAN TEM

o ,.A._.,.._..._<mmzm0_ B VR ROE o

._.mon_mm zo_._.<._._<._.mz_ T1IM ONIHOLINOW

¥ 1o t efed

LTd F199M) G vIVINg SIOHS WULNT 9

sweN 10efo:y

Ry vt

- SUS

s
>
>
C

\«
Crnyees®

— .

g



C9

A . . o AEJIITIT T STy
ejeg ) . 4g peidocay Jlop . . ola | kg pbledard voday
. . . g -
. il B ' Lol
” : . , lnoyo
Poulel uopsiimisy; smo noip (sai) ezis yous | (soms) junowy |, XN tno1p yidaq log yideq do),
. : L4622 .Jm.u e 3
PoUlOW uopsjmisy) (ole 'sjeyonq 'sxoes) 62 pus syun wnowy, (s1y) owyL, uopespAK udegrog | udogdoy | LINOLN3E
> . 2N AV : NN AN v N L B
POYIOW Uojia|reisu) (s} ezig 30ug | (ssyous) junowy (ww) e2(g ujasp oweNopeiL |  yidog log yideq doy, 3N
957 /77 CHTT = ST Z vol | 277 |S505 TR O (@3 XT| 0I5 |63 o
poylo :o__a__ﬂmm__ o o o v (sq)) ez|g %oug (sxous) unowy . .?:5 oz|g 58.0 BUIBN opBJL yideq log yideq do). 43Lald
Jid U 1V U (J U U i
J9d¥PG 1L +15¥1 T n% . % F7d 758 /N 0:5% g 1s "dvO dnns
odty, dod Jojows|q " 6[npayog pue apoey yideq tog yideq doy,
B 2 N —/ YN y Y YNV | s
edAL jop . Jojews|qg B 6jNPOYOS PUB [aPelBl Yideq tog Uideq doy.
ARL > 2NV [ 919" 6 42 a4/ 9 7Nd T IS Dpg 4S8 AZ | nasuos
L RU ersios | Jetoumg . [8oBp yideq 1og yideq do,
o | N R B ) ONISYD
Q@Q&w\\.\k Nr\\qi\ ., T B 7Yoo ONS 84 < [SW I
0dAL, 1ujop * sojews|g . o[npatog pue [aejey yideq tog Yidaq doy
NI, seA] 7774E  seopMIVLS z | e 3 (502 wT <a-99)
ESac( 0A0|S odA1 Joz|junuon SR POy © yBisieA0 \ m m. : pojreisy] Jlopm oleqQ
G (STVIHILYIN  TT3M) ' NOILYTIVASNI , T1am 3 iy i
¥ jo 2 obug mm m
LHOd34 20_._.<.._._<._.mz_ T1IM ONIHOLINOW *
{YW'NNN'VVV) H38WAN 113M R




OSR 30-5
(Rev 12-89)

MONITORING WELL CONSTRUCTION DIAGRAM

DRILLING SUBCONTRACTOR __ EM TC - " WELLNUMBER___ CBR 05
( 1er _Toha  Shope SRS COORDINATES
DATE OF WELL INSTALLATION - . I /3 / 94 - SANITARY SEAL ELEVATION

TECH. 0.S./CO. NAME // ;w’ Aéw 72/;/@0&7’ £ 4=

. . - NOTE: ALL MEASUREMENTS

sen e b e C ARE FROM GROUND
SURFACE AT START
OF BORING—~MEASUREMENTS
TO NEAREST 0.1 FOOT.

(Q 1) Total Drilled DepthvHole Diameter 5 7.

~I - 2) Casing/Screen Tally (Measured to Nearest 0.01 Foot)

(2) Sump &Pluglength___ . 29

(b) Screen Length - 20 .0

(¢) Casing Joint Lengths (Measured in Up-
.~ hole Sequence From Top of Screen)

18P [Cr1035.04 2.50 "

. .
-
o
-

) Debth to Tép'ofs'&t;en . 3 4. 8 Q .

3) Depthsto Centralizers___/ 5.0 4 29.0

4) Total Depth of Installed Well__S S- 2

5) Casing Stick Up (Standard 25°'A.GS) _2 .57 46>

6) Depthto Top of Filter Pack _ 232.95

7) Depth to Top of Fine Sand Seal nE

8) Depth to Top of Bentonite Seal 22.99

b
9) Thickness of Grout___ (3.4 //’)J/

C-10



"SOUTH CAROLINA DEPARTMEN

T OF HEALTH AND ENVIRONMENTAL CONTROL

Ground Water Protection Divislon 2600 Bull Street
1, LOCATION OF WELL
County: BIQRNW £ System Name: (> R £ -0 S5
Latituce: R A Longauce: -

Columble,5.C. 20201 (803) 734-6213 Water Well Record
4.OWNER OF WELL: i : ]
Address DEPARTMENT OF ENERGY (

AIKEN, S.C. 29801

Tewprone Nc

Dxtance And Duecton {com Road fntaccectiions

* SEE-ATTACHED MAP
Strest adaress & Ciy of Wall Locatwon
Seatch Map:
“SEE ATTACHED MAP-

2.cUTTING SAMPLES  [X |Yes [ | o

Enginesr J. L. JARSSIN
Address @LOC 33S-R, SRP
RIKEN, SC 28801

Tatptons b Je2-7648 o
5. WELL DEPTH (Completed) Oate Sunea: {1 13/37
T2 a - Date Comptated = /1/3/9(/

6. DRILL. METHOD ™ub roYRRY

7. USE: monitoR weet

Public Supply-Permit No.

B8.CASING THREROED Height: Avove/Betow (1.}
1 Suftace 2.5 + &7
o p’f/‘(; o B Waign: 3 . tosat,
Type d

i 3¢ 8t | Divdsner  vee [ w»[x]

9. SCREEN:

Geophysical Logs [=] Yes (Pisase Enclose) [ | 1o Type: PUC - Dam 2. . n
.7 olb . Lengih D& e -
FORMATION DESCRIPTION" oS | STeo | Stevsaue 0 tn. 2 S
e STRATUM | STRATUM Set Betwsen &5 (L ana 3§ 11, &’%Ezg‘é?sﬂsséﬂ
. . . Sleve Analysic D Yes (Please Enclose) N
| SanoY e iaN AND 57157 . .
10. STATIC WATER LEVEL ) -
CLAaveY S AN D - . —— . ft below land surface after 24 hours (
- T1I.PUMPING LEVEL  Betow Land Surtace
ILoaker . tes. pumplog GP,
Pumping Test: D Ye< (Pisass Enclose) N
T - Yield - .
12. WATER QUALITY

Chamical Analycis D\'os m»:; Bactardal Anafystc D Yos mw

13. ARTIFICIAL FILTER (Grave! Pack) Yec D 'S
Instailed from . 4 . w32'95“.

" Effective size 45-.SSmm

unlformity coeticient < 1.7

14 WELL GROUTED? Yes [ | p— .
NERT CEMENT, 6% BENTONITE
Depth From 0.8 f 1o 29.99 11,
15. NEAREST SOURCE OF POSSIBLE CONTAMINATION: ft. _____ direction

wetl cisintected [ Jves Type

Type upon completion -

16. PUMP  Date installed - not inctalied D
Mir, aame ’ Modsl ro.
HP. voCTS Length of drop pipe ft.
Capachy cm Pomp Type

© indicate water bearing Zones

(Use & 2nd theet K nasded)

3. REMARKS

TOGROUND SURFACE

" ALL MEASUREMENTS ARE RELATIVE

17. WATER WELL CONTRACTOR'S CERTIFICATION: This well was drllea
under my direction and thic 1eport i true 10 the best of my knowledge and befief.

REGISTERED 1~ 472" ADORESS
pusness | =M
Ty

CERT.NQ
Signec Date |

AUTFORIZED REPRESEAAATIVE
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OS8R 305
(Hlev 12-69)

DRILLING SUBCONTRACTOR

( ErR Slcha  Siaps

MONITORING WELL CONSTRUCTION DIAGRAM

Emt<

DATE OF WELL INSTALLATION _{ l/ 3,/9 J

TECH. O.S./CO. NAME

K.

Jhives 2.

[d
2

oy
\

\'\,

(4

Y~
I\I
TR e g

~ ~ EYRY
P2 NN N A NN,
AAAYIYN \,\,\,\,\j,\,\,\,\
NANNA NN ANV
’\'\'\'\y\'\'\'\'\'\'\ \
Rt P
SRR

’
ﬁ,
0y
A
T

SN
AAY
MY
\

PN
)\l 2
NN

LGN

ryg
\

B EE

X

welLNnuMBer . CRBR -0 6 -

SRS COORDINATES

SANITARY SEAL ELEVATION

ALL MEASUREMENTS

ARE FROM GROUND
SURFACE ‘AT START

OF BORING —~ MEASUREMENTS
TO NEAREST 0.1 FOOT.

NOTE:

V4

1) Total Drilled DegthiHole Diameter___ 7 /D

* 2) Casing/Screen Tally (Measured to Nearest 0.01 Foot)

(2) Sunip & Plug Length__ 229

®) Screenlength_- 20

(c) Casing JointLe Measured in Up-
hole Sequence From Top of Screen)

9.3b ,10.00, 9.90, 92.95 ) Z.51

(d) DepthtoTopofScreen___40.2

3) Depths to Centralizers ld-15 & z28-27

4) Total Depth of Installed Well___ &0 .0

5) Casing Stick Up (Standard 25 AGS) _ 2.2

6) Depth to Top of Filter Pack __ 3 5 +720

7) Depth to Top of Fine Sand Seal __ N [l

BA.59

8) Depth to Top of Bentonite Seal

9) Thickness of Grout 2, 2.50

C-17



"SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL

Ground Water Protection Division

1, LOCATION OF WELL

2600 Bull Stroet

Counyy: BARNWELL

tatituce: Lo Longauce:

Syttem Nama: CBR‘OU

Cotumble,6.C. 20201 (803) 734-6212

Water Well Record

4.OWNER OF WELL:

Agdress

DEPARTMENT OF ENERGY ( .
AIKEN, S.C. 29801 y

Tewphone Nc

Enginest - L. JANSSEN

O«stance And Duecton from Road tntersections Addfece  BLOC 235-R, SRP
RIKEXR, SC 29801 g’
- Tetophona bio. do2-7¢9.
SEE ATTACHED P
MA 5. WELL DEPTH (Completad) Date Staned: ({ /2 /9(/
Sureet acaress & City of Well Location 7 . Da .
e 60.(/0 o Completed 11/3/9;/
6. DRILL METHOD #un RGTARY )
7. USE: moniT0R weLt
Public Supply-Pecmit No. e
"SEE ATTACHED MAP 8.CASING THRCADLo Haight: Abova/Betow (11.)
Surtace U
Dum. la, Waignt toc.u1,
Type )
W to fu cepin | DeivFsnoer  vec [ ] N,
2. CUTTING SAMPLES Yes [ | 1o y 9. SCREEN:
Geophysical Logs B Yes (Please Enclose) D 5 Type: PVC ) Diam z .
THICKNESS | 05PTHTO o.0tb Leagih 20 C L
FORMATm DESCR@ON G BOTI'CMOF Sloucauz. O‘ l .ln. “om: “UL'ans SCREE‘:{S
., STRATUK | sTRATUML Sat Betwsen 6 ¢ 1. and qoo 2 1. USE SE‘CO_ND SHEET
Sieve Analysis D Yos (Please Enclose) [T
SANON Clav b cravey 5ol 0 2 | G 2 X

10. STATIC WATER LEVEL _ . e
ft. below land surface after 24 hours

: 11.PUMPINGLEVEL Below Land Surtace =
" it aftec e, pumplng GPIL
Pumping Test: * [ Yes (Please Enciose) [X] v
T - Yietd - :
12 WATER QUALITY

Chamical Analysic Dch EN’

Bictirlal Analysts D Yes X
Plaase Enclose Lad Resuls. .

13. ARTIFICIAL FILTER (Gravel Pack) e M
eaid fom 52 1w ZS.G0 o

Eflective size .45-.5SSmm unllormity costiicient ¢ 1.7

14 WELL GROUTED? Yes D o

NERT CEMENT, 6% BENYONITE

Depth From 0.0 ft. 1o ft.

15. NEAREST SOURCE Of POSSIBLE CONTAMINATION: ___ 1,
Woll. islnfected [ |Yes Type

direction

Type upon completion o A

16. PUMP  Oate installed -

not instalted D

Mir, name .Modat ro,
HP, vourS Length of drop pipe 1.
Capachy oom Pomp Typo

* Indicate water bearing zones

(uuazndmlt\oodcd)

3. REMARKS

** ALL MEASUREMENTS ARE RELATIVE
TOGROUND SURFACE

17. WATER WELL CONTRACTOR'S CERTIFICATION: This well was drlied
under my direction and this ceport ks true 10 the best of my knowledge and balsl,

REGSTERED AN 7C ADORESS
BUSINESS
NAVE

CERT.NQ
Signed Date |

AU ORIZE D REPRESENTZIvE Y




CLIENT

™ ENVIRONMENT &
INFRASTRUCTURE

L IRC

( ROJECT C:.é»/rrep,z, SHofPs BRP

CALCULATION SHEET

SUBJECT I/e:// Conslrvction

PROJECT NO.

AR3S/.000

g ’f/‘Of'i
!

-C}.Ild"

.—.+

1L CBR-To

R “Poftimy~ - b

S

s From

. fa/l'{‘-\‘é

1 Approved By

paGE_/__ OF £

N
Prepared By K- #"!
Revlewed By

R
Date

Date

Date

TR S N.Q ll/—_{_5i¢'28"2\9\ S SN 6., . O—c_;, T et - T <
. H f N H DA LS AL . s . - . L .
i o . LN X1 : : P .
e g ; PR ..". o= .\S"... Parrr. }/\. B Y ,,_3... [ - .: -t - .....:........;. -._i..,. PO ; . N
N XN i : t _iGrevel Fedk |
AN CV_{ \5 § H H : t
/<\ .4 /\\ H H i H N
N K : : -
P = H 5
:,.\ \\—,\ pﬂ g ~ (026 /epr efs eief 4
— /\/: /\/: - -: ;t 9—9. D'ag'w 3 i
N0 N s : b e o
T T IRE T TG ‘ I
\\/: \/:{ Cw.rfe .ja.w[’; 7.0 ¢ .
- N 1B
- L L < - - ! 3
: -9 S 3 L Firle faad = M
i >4 H W i : .~ ¥ AR
- It > ,‘,\ B } 2 R 1 ; Peifeatte /Q g .
i [ 3N N3 N < 9.0:.29 R
i \/\ y >\ H : § : 10 AL i ; i :
/\’\ ~ /\,. Ft -"—% — ] _‘.0. Q——'_ * ; ':' ‘: 3 . e
:,Q _:,: AN Leiel| ca /;-&075.954!._-;
e N, < <~ ) >
SN 7 (\/\ﬁ S 7/ ;t'&'{laa 0 1(6 éb/olgf
SN 0rooI XN L 74 ] 7
N NS i Yy //_a/’«_éu.r..- Sl :42,?{7‘ :
SEESHERI Vi el ot ad
,\ AN N el {4 =l flﬁf fMﬁ [‘ c,{“[:l. L3
A 5 oy 55 R 262l o2 e M
: > S 25\ SRR 2HITHE N fohet foifecites 1
. i L) PRI BS R b .
b AN i ]S SRR i ;
_\./.. .\/\ I Qh.-:“ ——— A - -~i~ s et 20 K ;...
N A T e L _ifeteif T
i NN 5 £ 2 el I i VT TR 7 . -
! ; : 77 77 iR RS L ‘ .
eomr ..-..-:,.-- - - f' .4 i ‘..f . £ A_ P ;’.......}_: 4. ..:-..L/?D..o_?.". ,:_f}_--,ﬁ.........‘..— .:: _:.E.. .;_.- -
b SRR o A e e B Cosire Jeod - T BFGS
: ' : i — - \ : ! ip
E : — n o - 1.0 BukKET
P = ~|-zo g ﬁ efosile.. -1
H i ’ a—— » )
Ve - -y - e cepm %
R . . i. = e (‘,o.zo!‘
: . % ~ 0.20 ’
R 4 X
i H ; --;’ Tt L]
3.._. L 4 ereegas - } { : Rt -f..-.;-g_ - i‘ -,

. BORzuG

bl :
TERMINATED

@ bz £+ BGS

SeT wetl & uo.qé w/ PLug

C-19



ENVIRONMENT &  CALCULATION SHEET PAGE___ OF L __
INFRASTRUCTURE ' PROJECT NO.

. / a.22 )
CLIENT WTARLC susJecT _C asisg Tel by Prepared By /£xsc. Date € ,
PROJECT. Revlewed By Date

Approved By Date

IR LA SIS N R0 O VY o Y -Y-20 I A

; ; . : . 5 L

A - N [ 7 :
7-4 [/:2 s _ : .Z.one‘., __.5__\_.: l;f"‘ : R 3_' /‘//" { -
e T :
A I R R U NSO U J N B SO S S
: i 1t L oy . H i N ! 3 { o5 .
. - =% VC: : i |, 0%
1 DCRE 0 joll. | SioTieD 2¢,_2C,_ U T g
] . X 7 - b . = - --;.-j l- ";‘ " ,
o4 hE— Sé\-.\l D B9 .Q 0 1ole0 - : o
: -7 A H ! .
P OFl Bedliohirire | @1 F2.5 : ; :
RORTAG [ERMTIATED (D ( Z £y B D i M ; : )
= - 3 AR T
iser el | @ | Lbdo u_/ PLLEG { ?.2‘ : '
=) ( od () [BAGS lorl daniD o5 * oAb
£ 4 g H : \ 2
Geovt Il mzg 132l lihkal i z PR S
' ] Golp) > 41 i :
5.iBA6S P (Fo i/ ] oo : S T
TP Ing {ScREEN G- GOI2: i~ 470,12 - Lo (

R

L.
)
(=]
.
N
i sm ne) a.o-d- -

.
: ; — . ; i R TR :.—.
H i i H 6 3 .
; i (O oizo0] |FLC :
o ey - - .;_ [ P - + s
N i ;- Poi. e S Tl -
o merde e g m—enra e es e JRUGUR SR S I . <:.. - . - 3 i
H H ] H { £ 3
: H H H
: 3 : : . H
- - p—— ---"—i -r -;... - Zreom s Broiem .'_- ! - o
: . H | : i
. - R H 3 !
N ooy %
. i Pt Sl e LALE 3 - SN SR SORS S - -
i 1 1 1 3 < 1
3 . z r 1
i . i ¢
. Lo Vmt el " K . POUS T
N i : ] H 3 i *
! : 3 i i :
- ! [ S SN S i i S S N S
f s :
» . ’
et - SU—— — g . -
. M 0 .
sege e - PR SR i. : - - . - .‘ : - i e m e
I R v : v HEE ¢ Lo ’
: I : ot i i i 1 :
ST S-S SIS SN S N S NN FURL S A TN IS SN | ; ! Lo
H 1 { i ' ) H 3 H B 3 { ¢ H i
. i : i £ LA ¢ o1
H : : : : :
.- " k k - RS NI SRS S YUt
) . :
i t :
- _ ) (

C-20



(

B2 B ENVIRONMENT &
19%9 DM INFRASTRUCTURE

CLIENT

PROJECT

CALCULATION SHEET

SUBJECT

ﬁ@fe A‘cg/ :

CBRR -0k

Coaese <,

PAGE OF

PROJECT NO. .
Prepared By Date
Revlewed By Date

Approved By Date

BOREHMNE Prameren - 7,875
OREINLE D cprif—— 2.0
SE7T eew @ — 60. 72

7O oF sqnp @ — B5+°
04/6 BAG. 0 s4vD = | .2 -P-{

C —'a-«,c,_o,—q%#-{y—euzu

\/'5 ’F;l’fz1L)

\ = 39»/ N éé‘/’b

\ =

C-2]

ﬁ//{)i(zsﬂs’)

3.30 /%3 o .9 BAGS 0F sand



Appendix D

Field Reports for Individual Boreholes .

CS6G-11
CS6G-12
CS6G-13
CS6G-14
CS6G-15
CS6G-16
CS6G-17
CS6G-18
CS6G-19
CS6G-20
CS6G-21
CS6G-22



CS6G-11



v E\N\N\
a1d podey uojeimisul Bupog|
wl—<>omn~n—<. R

JusWUOpUBqY U

2 & INGWNOGNYS s,
CFZVU A7 YT

U

SONMIHNVD HLIAN dF1TAND
o JusWUopUERqY Jo

29vg  WIINTE)

\,\ A1)/

Ag pojjlseA wowuopueqy

o ® ¢ s

poyie
SRR

se|dureg Jo uopysodsig

> 'y NOf]

H ' Qooy|

{repu) 1824 ‘oweu 183y) Joyg

=3I LMY

{1ejiluy 152 *owsuy is1)) 1YBjsIon0 Auedwog 1yBis1onp

133

kusdwoy Bupug

m

»

N

H

h

h

ki

"

h

n& N8OS 1795

' (¥hO) FTZAWNY.
Vad A DTivVaye ¥ CHLIOD YNINIFIDES

11

)X

HNINTFIDS JH

SyuWwyS FLTSUJWTD o0 D
“Jejoa Jo edtnos ‘pesn spnill Buyup opn|ouy)

018 'seuoz UO|iBjR}D 1s0|

93 AV

. Sjusinwoed ac_asaw % Bujipg §- reatelu) Buldweg oAl Bujidurag

odi) edures

A

pouto Bujjg

ho /bl 1

.o18q uojisidwog Bujjpg

¥sH. az - hbfbif

elsg 1ig Bujng

87 Jojupm olisig

(sees6ep [swoop) (890180 [ew|o0p) epnijie 0JBU[PJO0D PUD 1583 SHS

| Youy sdonS TrLvID. ~73MVIVEL|

uopidipseq uojivoon

14 Q]

esoding Bupog

Lzzvngd  Rvel

JoBetrey pofosd

ey i Yvy) squnibuog

[ g

LZS 2987 yynIng SIofs  TYALNTOD

SWeN pofud

RO
BRI )

pIL A RTT) i

%, 8
", W
CUrprg et

LHOd3H NOLLYTIVASNI ONINOE TI0S s SYS




OSR 30-3

FIELD

GEOLOGIC LOG

PROJECT C MﬁJ\/L ‘S'F b’ Ps B {Z,P DATE SHEET
e o« /
REFERENCE DATUM DRILLING CONTRACTOR
EET .
WELL NG, N SRP COORDINATES ORIALER, ey
_CS66 -l ' oo
i COMPANY DRILLING METHOD -
/A/,\/,//,z RUST E£ L 2 2D H5HA
> BEE
0‘: - °. ) ;5 b
@ : 83 : . :"
== DEPm“‘: O S DRILLING
22 S [T1Rii] .
ic= | - FEET, |LmHoLOGY]| o SAMPLE DESCRIPTION ™. . COMMENTS
™G ol— CLAY . modecofe yillocwish broivn //a}’,- V/ ) pransd lwéé&
1~ | | med In . Liae  Sdad , mprsir -tIE : o -
e 1_*'__,——"__‘_"__ |_mED Pras TSt <<
= | == _Sdand CLAY 77 pale - oran.-.y (10¥r 5” D GER
I el o D Yellersrith “otinge (ro¥r o ), ez
T e Llend-Lw <and med- p[méc,/h sHIt m{szj .
. I s LaY . Dirk - A SpecT SPoont
E . % e . p&l:z o-c‘/wu AR = £ ne At 2-
I B I P yo > 2 roakded , med plic A‘c.-ft.. sC :
d I P
. |} S| -
4 5 L=t 1S i\éﬁ-‘/ L(ﬁ(j‘ Arawn (5 ? ) B TETT50
R . _ﬁ AL "f@' Jat 4 ICQu) ﬂ/ ~/0 ~1¥ - -
. 6_-:5-;—_,__—-7__ .. /sr_7 /~/A—DP ! %
Jo L5
‘ R psard . . AP P
5| == SARDY 1AV, Uon, prle_cran o diliO]
gl &= ed —fine g«'rafﬁecf/ P /"AbCMC(Z({-lI-'A ;,3'12 alis beils,
- .5 <C. Lo s 7
. % 9_._ “.‘. ‘: = —— '.
) ..“)-_"—'—"'.._,-r- BN &G  TERMINATED (o) S 1B4S
O GooK A _sfeon £Lom R-fo” BES
1'— = .
2_
3—
4-—
s-—-
6.—-—.
7—
8-—.
9—
o

D-2




CS6G-12



\« Rw\..mn \\ 23

7zo5 mSHkaS\
Eoezousun< s posn aazoaz

am ve& mzo%m uojis|disy| us_om
JEETS w.~<>om&m<

WS,\.N,.R,},U ..\.u.«..ﬂ \3 Snmuvqm

wm\..&&&ﬁwu w\u&u\,ﬁwﬁ 74657 %

TINOH D/

kg 8___;> _ssc%sz<

_coEcovcwn( _o poylepy

sojdweg Jo Uojysodsig

> yFLr )

{iepu) 182 ‘ewsu 1su) 1yBjssenp

TF 5 7 aoorl

‘owsu 58|} Jojug

Ausdwod 1Bissen0

T3

Auedwon Bupug

D-3

Esaz 9____3 . 018Q uojio|dwod Bujuq oleq :gw Buyipg

<m¢¢ .&om s J.Qs.zm 0 44 mw; zu«@

uojidjpseq Uojiesoy

&!I Q \s m \Q -\
Q'.\N . \\m " Y
- QS LTINS
L HAZm YMIVIFTIDS p~7 p e (VeUs
- \
STIWYS IUTGad WD 20 Q\.\H\,\mm@\wm JH z-1 X \
[~O I QY
*0le ‘86UOZ UOIBINIIS 1SO] “JolBM -o 82n0g ‘pasn spnwt Bujup %Eoé :
siuswwog Bujidureg g Bujug |- feATe) Bujdureg [BAJOU] bujdweg odA), odueg
YSH QT LS [ AG/sTT \i\\a\\: 7N [ S99

wvnaiqm qhom.

10487 JojBM 2JiBlS

s%o 8___5 [ioL

esoding Supog

o

n.va ..\.a;-:w.n ....-.-.....
w.“./...’ ey e

' >Y¥em

ALzHvnmd Kl

Jolsusy pojord

L= S@MSQ YMININEL

o S S U S - NOILYINHOANT . IVHENTD . o

140434 NOILVTIVLSNI DNIHOE 1108 + SUS .

Slofls  TVLNTD

QBN Pofeud

Mt Vaate wxTEnANe

. W
$irrrgig o




OSR 303

FIELD GEOLOGIC LOG

ey s PBURNING ByuB8BLE BZT
PROJECT Al TRAL wop,s 7 L ‘Wfl 11519‘/ S“EE"l OF}
REFERENCE DATUM DRALLING CONTRACTOR
: EEL
WELLNO. SRP COORDINATES DRILER .
CsLl ~12 .. H. Heop
LOGGED BY. . COMPANY DRILLING METHOO
IZY.' Honrzx RuUsT £ 1-‘.7: BY4 D [4SA

=
Z=| DEPTH, %8 : DRILUING
=] FEET .|LmHoLoGY| ac SAMPLE DESCR!PTION - OOMMENTS
ol =27 | |_ExeL: P14 (s‘l.-‘%/ , HAND piber
'~__ | je22S2 . MMMLSb‘e’ @_2°B45|. Frorg O =1
i 4 > _ .. . AAND Erom _[-3
2 L == [o-I35 - 577 S.“"J‘e’,'ium mateeral , high oragnic : .
2 = “-. 2 = 1.5-20 LVI.SA nrlanl SPLTT spooN
e——2-1"1_lfo : __samptInb THeasapren
3 3} -—:;_‘_ 20’”%&,%&&':5‘\ orangs ] on,. %/) //u-me/ -
ppee—ra i N
— 2.5 235 - cw/ b yel Yo Lhe-
4;2.STT el cL) —w 2540 f .
. l sh_ o4 LA é I/( 5 Pe ‘/L M/{’.""Q;Lr
4 sl e 2 CLA K yellodich
| —— orda ¢ : X n \/014-%)
6__;"‘4'-——')-: ows p[;s#c,ﬁy (’L '
5 7- ——— SamE A4S ABole :
-3 . »17——-—."- R .
. 9 : | Boetwe  swemanarep & .’ 865 - T -
o = _
'1 |
2 -
3 ——
A
5 —
6 e
7-—
8 |
-9
oH ,
D-4




CS6G-13



SN 775 5]

>m Eaaem u&om s_a_azs Bupog

N
Eoscoucmn< s 25 chsaz
) ._.Zm_azoaz<m< E

m%H\w.oh\Qvom.t\\ w\,\h\mmzurwzu \x\.\wvm.rw
sojdwes jo Uojysodsig

.\N?Q_.\ 4

Ag 2___;> _sscssﬁ

_ccEcovaQ 10 poyie

nsﬁhsg 7205 \3 AR

e ?ﬁwn\ A

(lenjuy 1s))) ‘ewsu 158)) WyB)sI0A0

Z# 7 ievral H T QH

Ausduwog 14Bs1ong (e} 18313 *owsu ise)) Joppg

35

»c&Eoo Buva

D-5

R Y

PoUlsi Bujiza | eteq uofiejdwog uc___to ojsq S:w Buinia

........

19407 Jojepm olieig

% - Qw %) "
_ f = 1 v
. m n-c “NeSdS 1T1d%
2-1 )1 )
‘210 'seuoz co_.a_aou_o 180] ‘461uM Jo e2in08 .vou: spnw, Bujpp epnjoup) | L . \ ~ YIMN ANVt
; sjuswwoe) Bujidures x Bupa |- [eABIY} Bujjdurss edA ejdureg mAelu] Bujidureg o), ojduwreg
VSH dT \X S| fasg i | AYSITT s | €727

;_%o peilba _sﬂ

uewadeg

- JoBstepy polosd
- NOLLYINHOANI ...<mmzw0 R

oureN .8*21

.o
g

sl asae evkenine

. LHOJ3H NOILYTIVLSNI ONIHOE TI0S “,.,.mmm

cu%q SJOHS WHLNT D uq mw; zu{m.
uopdioseq uojeaoT - Aiuned esoding Supog
, >Ism Az7ivngd el —LZS 796 yyvIng Sdofls  MWLNTD

$
S
K

o

~——



OSR 30-3

FIELD GEOLOGIC LOG

~, |PROJECT DATE SHEET '
CENTEAL S Hops BURNING RuUBBLE PrTS 1 lisley 7w/
AEFERENCE DATUM DRILLING CONTRACTOR .
WELLNO. SRP \TES E ﬁ—f
. COORDINA DRILLER
Csbly — 15 . [HooD
UOGGED COMPANY DRAULING METHOD
7( /Jw/re;e RUST £ £z DY) TD [fSA-
P >~
=
£3| DEPTH, zo DRILLING
ZZ|. HE.ET:: LITHOLOGY] a.cc SAMPLE DESCRIPT!ON COMMENTS
0 Ors O B )
rﬁ == : ot _sas , HAND _AubEr
<l 1o uzr/} 0&4#1\0’65 - B
2. -'Q‘:( —— SAME__AS 0.5 -lo [0 wrrit ocpmps/a//éz‘vw‘
3 AN | Soxe Aravel ,@/5 3/5 crom 157 ! 2, . :
} // 2 M raw /6'6‘/ é -—A;M SPLET 5p00/\}
3 ‘ 3 ’.—“&—-‘—. £ mtJ [/ou;\Jl )
| f—— 2‘1 {o 30" r;ugg MMgtgt_,é DEscArBeD aBave
—
Y B w mem——y I A e ¢ J5Y V)/uala{
4, I B gy 0 Sondo
: | 7
. S5, Ef2y 25 vade
| =" mp/aa#tcn‘w
sl ===+ | semeas avlie 427 4 07
5 .,Zﬁ ‘ =
_ _m Ame AS ARBNE N
- 8- :j\ v
I A ' BRIl resmEdared @ G —
0.'——. = _
1 -
2.—
3—-
.
5—
6._
7—_
8.—
g—-—
ol—




CS6G-14



.Am u§m2m uo%m uojis|jeisu) Sugog
.wstné'»x.. A I5e 5 vy ;

A T K

Ag pojjieA awuopueqy

. ' .. .~ soidumes Jo uopysedsig
> 7 yavop) .. .H..v g asvd| H CqeoH r7g
(1epju] 1831} ‘ewsu y58)) 1yBjss0A0 . &uedwod 1Bisi0n0 {repiuy 18213 ‘owsy 158) so)g Auedwo Supiug
. -f.
. | Sli—%I ) v
. . of - ot ’, v ~
mWJ QV Y Ay -
N-tf ~ 1 v
h-¢ NXJS — 1mMdS
Z - . " 1"
. o . - 22
"010 '50U0Z UoliB|NaJ[o 150] Yojem Jo 0208 Posh spRw Buyp opnjou)) [ -0 Y39V ANV
sjuowwoy Bujdweg @ Bujipq |- mAle] Buydwes odAL e|dweg feaseiu) Gujdweg odA} ejdurmg
YStl QT ¥, ¢ |- Agal/n el ol [T YN S |
+ poyiowy Bujiwa | ereq uoliefdwog Sujipg oisa wels Buja 19487 JoiBM OpiBIS

yideq pe(iiq fer01
- NOILVINHOANI ONITdWNYS B SNITIHG - DL RSN RE

ﬁé« a%z S WLNID 44 mB zu«m Qiudrim .tnow
uojtdseq uojieaon Aunod esxding Bupog
' >IsmMm Az7ivngd  R~Yel LZS 72980 yyvIng SYofjs MVALMNIOD
wewyedeq | JoBauvyy polosd . oweN pofaid
ﬁm.nm%w.a.w:u Seletus T encliples i et . St aimae

\ Tt 9300% BVRTTANSE
| .

“ o LH0d34 NOLLYTIVLSNI BNIHOg Ti0s  SYS

. %,
3
—
g

$
N
&
O
o
gy --'o

by Yt ) e fyeg




OSSR J0-3

FIELD GEOLOGIC LOG

PROJECT

SHEET

From 4-5 (i) coré A5 ABOUE)

-~ OATE
CENTIAL cHpps BRT //é /64 o [
REFERENCE DATUM oau.tdc CONTRACTOR
FE£.T
WELL NO, n : SRP COORDINATES . DRILER - :
Ccsbt- 1Y - M. Hoep
LOGGED BY COMPANY ORILLING METHOD
K iy sirete - eust £ & ¢ ?/ zp HsA
- =
= :
% ' %% ¢t '3;":
z=| pepm, %8 ;ff-- DRILLING
=z| FEET |umHotogy| o _ SAMPLE DESCRIPTION ; COMMENTS
EXZL: Siltu S&nlT, Oliye mrm/g)' ‘//:) “Hanp Aue.fﬂ*
1 . Lias o\reuvu(] rr\.orsfy(gl\/\ o ~1’
e S Z N
SAA _EXCEPT - LIGHT RRocint éﬁ"{r Yt) #Am; AUGER
2| -
Ql&u\‘m SAND ., LInM 1rtxun (g%‘ @/(/) SPCI-T’ LLPooA,
3 [n! A f;’”‘l?([ /T‘ID/.Sﬂ" (C L) 2~ 4

) .Lr'\_b’_'g:_&usﬂ_m.&.ne&rkt L PRACK

Bupal Qlass FEAGMEMK MIESE NA-:!:LS:

Veuow 013&7:{. LOACRETE z.ugau weT

-7 - Bum MATERLTAL. A4 DESCETRED,

aroNE — 79 RESTDMlM Lioynk Rrowan

- s

|

'Q

@

..éYr Yo) SondY Cea cwevir’ \/em Paly

Of3nat 6‘) Yr el L) CLAY TNTERBE voeo [ R

Sdnd . Lias qu,\u\.l(( ruu«{.:.d Drc:. CC’-—) - -
Stk Foem 7-2° B6S

N,
o

Nor s

]

Puced 5,5 & 2 -1 BLGS

. - » — l
(343 = CEAN o nt D4R Br D Maoey Fere

s /s = v
Ssank (o ¥r S ) dpc Licht oA

SH TN L G peASTrer Y Sabuakd
e i)
-

oty G —eiriinprel) (P I8 p6s

D-8




CS6G-15



m\mﬁ\\

o_mo

AN

SO 2

am vs&o& Yodey Uopisypeisu] Bupog .
i, STVAOHAAY.-. oy v

nmiei\om{q Gv\n.\nmzumiu .:Szm@

CHNINMD 720S pLRANSE 2z AAOVE

YN0 1

A9 2___s> ,55852

Eescoug _o vosoz

so[dweg jo uojlsods|g

M Nt \ ."

{1equ] 141} ‘ownu 158}) 146)810A0

ZRT 415z
Ausdwod 1yBiss0n0

o +1 ' acon
(raiu) 1821 ‘owsu is8)) Jeyg

I323
Auedwo9 Bujwa

__PotlioN Sujipa

<ué¢ SJoH S 435&0

uojidpposoq uojed0

"oteq uopiejdwog Suypg

ojea E_m 9_____5

~>7 mﬁs Z&.«M‘

Awunod

@
Zl-0 " oo
9 ~ /7 W ]
f1~¢ NXYS LIS
. 1. ..Nv - ~ M n
010 "selioz Uojie|noljo 1so] orom Jo e2inos 'posn spnw Bujpp.epnjou) L | =@ FIUMY ANV
sluowwoo Bujidureg ¢ Buypg |- feAIslv] Bujdwes odAL ejdures [BAJolU] buidwes odk] ojdueg
«wi azT *\ S pbf L] 1 Aéf L[l Y OT

oA Jo1BM OjIBIS

yideg 8___5 [:CT]

viudiqm .:Sw
osoding Bupog

' SIS

s
¢

Eoeﬁ%o

~e i
var > [ .. e v el

e .
[Eeapnes TEEL S e R L T T

Az7ved kel

JoBsusyy wolosd

140434 NOILYTIVLSNI ONIHog Tl0s - SHS ¢

AFS 799y yyzvangel sdops THHNTO

oweN u%&

FRURMI E113403 ]

- fo
g an®

—




OSRJ30-3

FIELD GEOLOGIC LOG

PROJECT R SHOPS BR r4 DATE SHEET
can 11 /r2/9% -4
REFERENCE DATUM DRELING WNTRACTOR
Ee x
SRP COORDINATES DRIU.ER
cs C9C7 -I5 - : /Aoo~> ~
COMPANY . nnuws;uoo
> a2
g 35 .
Sloem | |83 et
x=z| FE LITHOLOGY] o-C - SAMPLE DESCRIPTION . OOMME!\!TS
; | : TR
[1. F o FILL? Sifa SAND  OavE Gref (s'Yr DK 2
S e B A Ling c.u;u-d,mcu,sr (sm] -
1 _c‘O:tcl_: 1.5 saa~ 1.5-2.0 &; /J-tq ‘Sand ;DK
2-f ol fife e ‘.'c V2 llowish ocdnesd ) £iin m:.\dmc:si Grn)
] 7%, S LL éomf TNETAL 5AAVIN65 :
.5 3_——;—-—;-— Z2-25 Saa. . )
== 2.5-4.0- RESEouum Sanley CUAN iy
71 | IY7 S emprep ,
| L—|___BuT AsSume) cia :
8
o _ -
_ lo -
- ’——L—a—trj - .Y.d -
‘)’ i1 |t
H===
12— u
3: 7"')C{‘;-Né TEAMTE yaTeD (2l
| G S
- 41
5—-
6 —-—
7—
8.——.
9 S
- o p—

D-10



CS6G-16



S ‘ \\»\ )
o . 4g no.a%,& vodoy opeyisu) Supog . A8 A P Y
BRI T gl SO fries W i - STTYAOHAY. . i, _ "
, , YNILLI YD DTS m\,ﬁiz \3 S.qmuv?m
JuswuopuRqY JO poylon
. . . = L o WWR.&QQVQQ\K\N YVIYIINT YN 187 MIL)
w . . L so|dwes Jo uopsedsig
! At NOR . : TEY LsTd| - H ‘aon -
(lBiuy 152 ‘owsy ism)) Wjssean | - . Ausdwog 1yBjsson0 () 1891 ‘owsay 1s8)) Jojiiq Auedwod Buypg
. -./
' : k -
- [ =127 V) ) v o
Q - \M Y2 'K »
o A T | e MRS I34C
) ' z —| . ) 2t
: ; | — @ Y Q]
010 '$0UOZ UO[IB|NDJd 180] YJoIBM Jo 62Jn0S 'posn sphw Sujiup epnjou))
- sjuawwod Bujidweg 3 Bujipg |- BAOIY] Bujdwsg odAL ojdweg - ooy Gujjdweg odA), sdung
| . 96 43 Q1
HoH AN..H l\m féf el il \.?VQ\: e ¢ g
Bsoz Bulipa | * eteq uojiedwos Bujua . 01sQ ueig Buppq 10407 Jolsp 1Bl z_%o B%o [BioL

cu%q SdoH S TWLNED 79 z%\m evﬂ&:{m 7205
Uofidioseq uojiero Aunod esoding Bupog

' >IsmM AFvnyd  ~yel \Pﬁ\ uv@m\d\. YNINYNE Sdopls WIUMNTO
Eosca%o . JoBsusly wofosd Saz vow:m
T O Pol CL RNt L : zo~._.<EmOmz_.._<mmzww et & ¢ T SRR S

®3 < U i ..._ . : Tt vy xnranv

, ; . 1HOd3d NOILYTIVLSNI HNIMOg Ti0S - SYUS .

ggg_gfom . . . . L " :::.....5.

-



OSR30-3

FIELD GEOLOGIC LOG

0366 I

SRP COORDINATES

PROJECT — =
CENTRAL SHo?s BRP qliz /ey l o/
- REFERENCE DATUM DALLING CONTRACTOR
EEI .y _.

H i HaoD

L.

1LDGGSD COMPANY
Yo Jtonzer s [BusT £ £z “SY LD 1ASA
- | b >1 T PO
g 2f e o 2 o 53
z=| oEPTH, | sz | B9 ¥ DRILUNG
= LUTHOLOGY o SAMPLE DESCRIPT(ON ‘ ” < -gg COMMENTS
. <ol o oel HanD AULE
‘-. 5- - p..:b’.i—;‘.' .
. 1t L7
2| 20| 19 40lS  same a5 ameve
ol foH o .S A _bhlacte (n2) [- %
. Zewerit | | Aue prained et Gom % - SpLIT _sPooN
| = === 2.0 572.5 —S'ame a3 4130\!5’25 25 -
=== 2= | S £eT ) Grevish plack (v2), wer_. 1.
AR = -> 4.0 /mbf
: = Llosnyt] iwe : ‘Al oreaine] CE)
4 — 40 2SS came.as5 papoue -
.§ e A
‘ ; 5 =—"—xl - ; =
- ncarned ,Hmep (cz_j‘ -
7 ) :
- 8— '.' B .
s . 9 : ; = ‘
.'o .\ —
| ===
S =
=]
! ol t=—=—=1
3
4  BoRTNG _TERMENRIEN AT _10° B6S
5
6
7
8
)
0
D-12




CS6G-17



.‘: e

.v.» fs..vu

> oELva

>m u&&&m ro%m :o_§§§ Bupog|

EoEcovS_n< c_ ‘posp) a_atsaz
i B A e 2 INSIINOANYEY ¢

n Q..Hpﬁq 0g1 v 7 cih:@uzu..u NY 1y v U

CYNOUYY 9108 INTIVN ) NTIANLL

S vy

kg pejjliep wewuopueqy

Eoscovcﬂ,« _o vosoz

A o) e TP I 15079
. Auedwog 1yBjssong

(1s1u] 1521} *owey i58]) 1yBjs10A0

(i) 18213 'oweu 158)) oppg

sojdweg jo Uopisodsiq
=3
Auedwoy Bupug

) Z ]~ S / 7 " <
_ u, - . ~ N - ..m /1 )1 -
. i R . R-F )2 MPUS 17798
. M Y . - _ Y "
i § u” m _ 3 — = \ -
.o_o ‘souoz co_ase_o 150] “tojom jo e2inos .vga spnw Bujipp epnjouy) . ' . w9 VIhHr U4l ;
; ..u.m . anEEoo Budureg ] 9_____5 foAsely] Bujdureg {eAsol] Bujdweg odA ] sjdweg
§

st e §aa

Uojidinsoq oo

i | psH 2z Y [ Theagm

vosoz Buiva 2ao uojiejduog ac___co

~T®\ .P\\..:

o18Q el Bujig

cu.q.q SJOH S LN D .vd u\),_ Z%\W

YN
8487 Joje ofielg

o)

. s%o oG _sﬁ

osoding Bupog

TSoiviag N2l

JoBuumpy pofosd

. \NQ\ F29¢!

™  yvININg!

LHOdTY -NOILYTIVLSNI DNIHOS 71108 mmm.,.,"

SIojs  TYLNIO

ousN U&o&

s sne xvaznng

o, W
— iy o0V




© OSR30-3

FIELD GEOLOGIC LOG

PROJECT/» TRAL SIS Bﬁf TE . SHEET
A n/i12 /54 ( o [/
REFERENCE DATUM ORILLING CONTRACTOR
WELL NO, ° SRP COORDINATES A DR!LLER e =
Cs6G-17 .. l4ooD _
LOGGED BY . COMPARY DR!.LNGMETHOO N
K. Hvmren 2usr EEL B Yy TD HSH M
. N " E v:! {
ol . Eh T “
g v [1018 - . PR
Z=|.DEPTH o - g : DRILLING
==|- LITHOLOGY| B | EZ L SAMPLE DESCRIPTION 2 |3 COMMENTS
o ] S SAND, Gruyish otiree /oi’l' %), |: ¥
| ! I - 2 o.m,n“‘jo;s‘ ” )8“-13" gand, CLAN | RESTOUUM Faom
=T S lecayr Beoind (5 Ve Y ) Line-m2d aiaians CU) 85>
1 frd m
. | —fg———
z| [ |craeen 570" _~
pemm——— . .
5 3: é,‘ '—g SAA
: m—
4 -
, 5— RESTpuus’?
WL I/ Cenyt |, Zp(rzedecdoe > VERY PALE DRAnGLE
4| I vo¥fr %) and [i 08 brocon (SVr A,
| — nod _p/d<1L;C/'1‘!3/ MoZ37T  [FARD (C H)
_— 7 —_————
-8T
] -9 LA
4— ) O A——— — . =t = .r
i CinY Veel pPare oepantE ((0Y--Sh ) {
11 | T Hag o pLASlI'CTT\/ PIBEST 3 HARD ~ULLY - i
5 I —— 1t ARTDD (c.H)
— 12 -
5 [BENf T ERMENATE])
- A
A & (@ BG5S
5.—.
6.—
7—-
8—.
9—
0-——

(“\\

]

| P

L



CS6G-18

L



o .:‘l’..!ﬂ\-t R P

\Am\& 2/ 11 R

.t - 8eg

H - tew erbw b v e
3o B e ot

xwmmw . YA bé)i .

Ag posedesd podoy co_a_a:s Cujog

v\mﬁauﬁ L\(Wm .V \Q\ms\oﬂ QZSLQQ&

e by v

JG. 35 9

WWowuopusqy c_ 35 e_m:saz

B w\ﬂ<ﬁ¢§ e

YNTYIZINTO NG WYINI )

J\wiaﬁ "Ml

>m 2___s> w Ec%sz<

Raateiio) ﬁ,sow.uaa

uswuopuBqy 10 pOYIBN

.a%q SJOHS TWLNT O

uojidpsoq uojieso

- — i so|dwes jo uopsodsig
> \NQS\.\ N 3 L57Y | 11 e@,\ 797
{1sju) 1501} *owrsy ;u_v WBjeseA0 A Ausdwod WBiss0A0 | (iU} 184 ‘eweu 5a)) Jojg fuedwoy Bupug
: m L N Lo~ SE % Z
; ! H v e ST ” 4
../. 1 NuN(im N a4 ”
! _ : . 22~ Q2 z "
m N 1 ;_.. Nl~l\ .l..ﬁ \ \~ . 7
¢ .,M -N\ - 0 ) \\ ...\4;.
: ‘ A
. i L-5 i "
o : t h- RIS 137J%
] _ E N\&x (lM\N Y SNy Y | “
‘ol .Scou co_ases 180] “SoiGH .o 822108 'posn spnus Buyup epnjou) | Zh- M w_( i Z73C ) = YAV Gy
. .. sjuowwog Bujidung @ Gujug |- EAB) Bujdueg _ edAg oidweg fease) Bujdweg odf}, ejdueg
SR AT FAC [ReE T Py Il TH <
T N Poyion Buyiua | ejeq uopieidiiog Bujpg oa g Buyig . 1oAY JOIBM OlIBIS yideq ponsg oL

evsudiqm ..Q..ow

p

Eon*.mm NOILVTTV.ISNI ONIHOg Tos  SUS

osoding Supog
>Ism Lz7INed kel ,....PN:\. ”u\v&&\v% YNININEL Sdofs NI
- | EQEE%Q A ._aumﬁz polord ) auBN Uo*em

Ut e300 xvRITAVE

$
A\
- e §
%, -
*e, WY
Utegag a0t

P ..



OSR30-3

FIELD GEOLOGIC LOG

[ > ]

PROJECT OATE SHEET
CENTRAL SHops BRP 71 Jv9/9 ( =3
. REFERENCE DATUM DRILLING CONTRACTOR
EET
NO, A T - SRP COORDINATES DRILLER = °
E566-1p o | 7 Hood
WGGEDBY . ot P - COMPANY . Dﬂm METHOO . i
10 1o atTeEn - PusT Ed4T ’3/{ I‘D (~/$A,
N = > ‘T;f':’
|22 28 DRILUNGA
22 e |: SAMPLE DESCRIPTION ' 5%, _COMMENTSH
Claon SAND |, Modende bmm Js% %/ e~ fanlo dscdn
| Liae = mod 5 /Al;tztl L L) Cmozst) - :
—_?__- @? . leaf browc\ (, Sir ‘5'/0) / |- = Hanp Aut
L X
SeLr 7 <foonl
3 e :

19

— = i1, SAND, W/ Quatiz ERabmeEnTS , ,\@&,'
Tl (Lt Bows GYr i), palD-Ulet Hald, | |- -
""":—;'.r—, mozst med - Coaese, rouadid € panular (5P)

) S Ak

L4



OSR 30-3

FIELD GEOLOGIC LOG

[PROEST \ W TRAL SHOIS BRE

S
11 ]78/5¢

=L

REFERENCE DATUM ORILLING CONTRACTOR
EEL ;
WELL NO, , - ~"* |SRP COORDINATES ) ORALER
Cs6Ga-[ % - H. Hoob ..
LOGGEDBY COMPANY - 4 ORILLING METHOD
/< Hone7e2 V51 LT 37 z2 /_/54
i E5 R i
] 43 b
Z=| DEPTH, | . = : ;'-_;z DRILLING -
Ez| FEET lumiotocY| ae - SAMPLE DESCRIPTION | bv2s. 5 comments”
PR o E— ' ‘5?44-( S 00l
' | 17 .. c/am <4’/\117 SPLECKLES modortte L L
7 71 —-:':_—d.—;'_:—. K 7 rd&&lfﬁ OIAK gﬂg/z)f
. _— :.—'Pﬁ’ ‘) d 1230 & Qf Dl i
2ol ¢ Ardsel [/ QuaeTz pmémwi,udﬂ.‘ facd e
o (X5 v
231
74
25
e i 441‘- WITH  ATonEL ¢ 1A CONTEAT
g 2 6 rrzzss LESS WARD , 440D
| e :
P P P Oy
- a7
. 28l -
N R W ——Pupeas L0 ZomE A |
7'9[— - . ~
20—\ .. — -
= - .
9 ' 1: — Ctat ceead o snaso . Gepam:y a.L
5 — ounla 105t ((SRP 6/,,) TG
72 Pmrzz«zﬂ (CH) S7zre o
63_ 1
b4l ,
35— :
— :
/D _:,’G_Q SO~
37 =
} 81— |
39
1o
D-17 |\




QSR 30-3

FIELD GEOLOGIC LOG

FROJECT ¢ ayTRAL SHOPS  RAP

suersr3 @3

DATE
11/18 /oy

REFERENCE DATUM

DRILLING CONTRACTOR

WELLNO.

CS64 -8

. |SRP COORDINATES

EET
R

. Hood

lOGGEO -3 4

. Hu~ren

COMPANY

Pusv ELZ

ORILLING METHOD

NUMBER
PERCENT
RECOVERY

DEPTH,
FEET

RUN

. . SAMPLE DESCRIPTION .

DYy T HSA

DRILLING™

LITHOLOGY

SCerT - Saon]

]

SaA-

I

-m_.OOMMENTS*-,'

San W/ MmrlacEouS — SoxUPATED

LESS- DENSE

il

/69/<I/V'(4

TEZ/ATH /44"6('7

-

U 43 /6(7)

.

AT



CS6G-19



RV .x.n +

CERREE Y R

Vo ]

xm u&&&m vodey uojiejeisu] Supog
w._<>0mma<

V\QA\G Qﬁ\ NI\&N«\Q\.\WM ‘m. k\a\ﬂ?\m.u Q\(\q\gﬁh\\ o _ng )
. juolwuopusqy c_ pesn nacoaz

..\S\m \

w2 YA
kg vo__=c> EoEconSe\

f <gl ks&@ 7o s57d
EoEcou:ﬂp( _o 853

v “ﬂh«ohtmwﬁiu ONIHITZ NI M T .mem\,\wh,\z.
sojdweg Jo uopisodsig

‘owsy isu]) 1yB|sI000

zE7 A%

-

*010 'S0UOZ Uo{iB|nasjo 10| JojeMm jo 83inos .vog. spnw Buppp epnjou))
) sluowiwoe Bujidweg @ Bujpg |-

vSH n\ z }\ e -
! : voc_oz Gupiva
s i e L B 0 o NOLLYINOANE ONITdINYS B ONITIIEG

T 373
Auedwo WBmi0A0 | (vl 18913 ‘eway ise)) Jola Ausdwog Buiipq
' ..... o /) @
' ¢." d.m - mq. 11 N
. 1) J“
7] i
! n “
T (@)}
' n v -
. 4] e
NG LZTIJG
Li-Sp o ) IR
2h-%% - | I°9S LIS TIINY QN
feAso] ac_ﬁEuw reaselu) Sujidwes odA) ejdweg
A/ A mw\ /1 Sh
oleqg uoje|dwog us___,.a oisg-yeis Bula

<@Q¢ ﬂqo:.v WILND D

uojidj:seq uojiedo

HEY
. athe

16A07 JelBM OjiBIS

e N .._
AT . gt w

T QT.&.EQﬂ L0

yideq peplg _sﬁ

-y
....”

.:v o

osoding Bupog

.. Eos_a%a .

Lz 7Nr7d N2

. ._&u_as polosd

." LH& - 779

v yvININE!

sdofjs  IVALNTD

Saz uo*em




OSR30-3

FIELD GEOLOGIC LOG

(7

(g

20

/ /22/é’Y ! oe 3
REFERENCE DATUM DALLING CONTRACTOR
EE +
- SRP COORDINATES ORILER
CS(Q (7 — lc7 - : H-:-Hoo D
JLoceenay -, COMPANY DRU.N?ME!HOD .
K. Hyuree - _ RUST E£4L 34 TDO HSA
o > <. .
(oo EE ._;‘ ‘::w R
& &5 i B
== O : . T DRILL!NG
23 ET it L. e e
c=| .k 1 o SAMPLE DESCRIPTION : I, OOMMENTS <
...6 ¢'.7:—'— - ‘ .'.‘. -
1 ' AaS SPmlD GepNTSH oranae er K78 O-1 - WAND aupnes |
PR Rl Lisg 2 2 rdin2d, st — _
2 i By |SAA wo l1o"-  S7e7Y spnpD , GRAVESH oRadGE, V-2
B B 10Ye YN Fine graiaed ; mors (So0) N . _x :
: ey , e ), Vz-Y specrr seom
P aist, [acd 'XJIJS'H(FA;: CL‘ -
4 ‘-m:z . .
o _ S4BT CLAN, Light brgon (5 Ve )2 |
, 1 VERY PALE otante  foYr g/z) J/M -éldnlc L
4 s = |t B, \dep I-m,J £E) :
7 'E _
el "\ — - - - - A A o
::‘ - _""5;‘:7: " -
] e ————
: | . lecwy, Gréuusl\ red Pu.ro'( @' f{f) ?12);
'5 (g JAA_erkLu‘.J. \erey pale rofdn:_—,g QoYr &2, .
R very .I)ee«l L Lo plaahco 4;; 4 G’ )
12 o '
[3
14
15 ————— ; N i.{ =)
pe——— CLAN (ﬁf’r\u\ sh r«-d Aacpls (58P 9/2)
& L6 jpgpre—— \/Q l(CLVASP\ (,- ’vl-{ ( b/l ) \l’f-r"l’ hA(J
—_— Mpderete nns},c, J‘m Q‘, 1-3 MICACECLS

D-20




OSSR 30-3

FIELD GEOLOGIC LOG

:,“°‘E°’ CEMNTRAL SuoPS BRP

DATE

1 l2=2/9¢

ON

REFERENCE DATUM

DRLLING CONTRACTOR

WELL NO.
£S66-19

SAP COORDINATES

HoeD

LOGGEDBY

IK. Howree

DEPTH,
FEET

© JCOMPANY

 Rust £4¢T

RECOVE

- SAMPLE DESCRIPTION

ORILLING METHOO

3V D Hsa "

DRILLING - -
1! COMMENTS

e~

- '|PERCENT
H RY]

20

aod

: 5 117 . 5P,

MWM\ 'avw\.;.lar. n'\ocS" (CL\

Szuv&« CLA-‘( —modecede N’.& (‘)’.& ‘%’)

N

ceny, Pale ved pecple (s 2P “’/&)y

high phshc:ky pezsr (0 H)

(AR

N

-

SLAAM .L,(.A", rhodevale I‘QA (S' Rﬂ/o) !

13.5*' <) £5T

zCACEourS

L

10

CeAy . Pals P role 6’("‘/2_) A

‘;JA:/S-' 7

hed ‘//l/ as ke, L

ST . m_/(‘lc-«”{;('-‘},

.

dL)

D-21



OSR 30-3

FIELD GEOLOGIC LOG

PROJECT AL NTRAL SHOPS DATE SHEET
REFERENCE DATUM DORILLING CONTRACTOR
EELT
WELLNO, SRP COORDINATES L ORILLER
CSGQ ~-19.. .. 4 H. Hood
LOGGEDBY . .. JCOMPANY ORLUNG METHOD
K. HONTER - RuUsT E§L =g ID MSA
o
=0
z=| oepmy, | - %8 _ DRILLING -
&=| FEET |UTHOLOGY| o " SAMPLE oescaxpnou L -] . . .cOMMENTS
1.4 ol . 54"&.2‘]‘ S Foon|
B _:';_'_i:' Sand. oAt , cup bz, Frapm.uf's .
” -41 I ey o&/p Jurolﬁ/ Sf "/zy( C L)
_-'6_—_—5:_
A | *
g2+ = \
—\ ¥
{31
Y4
L I DA Saad, mnclpra!—-z DM\\L“ fnp— muf S shacadeld
1?— L[G_:O'o.- :: 'ro;A:\(‘n.d S0t qbdl\"*'z -pra'\mv‘('5
| 47-_ ‘ > » & b' <
- 8 - = - .
B BoRING —TermiMaTED (- ¥57 BLSE
91 : : e
ol = ]
1 -
21— _
3.——
4—
s_.
6_
7-—.
8.—
9 pmnd
0—

D-22



CS6G-20



V\N.%\\wr\ 7727 T 7

g vo.aaen_ Hodey uojiejieisu; Bupog £g pepoa Eoscoocae\

L Awnrs six ?ﬁ\\,\um\\k\uw?\mv Q\{tﬂQs\ wc‘.giu.\\
. ‘. Eoecoucmn< s 85 uanoaz

m. .\NH:\S\;.«. om .q.w c?udﬁu?ﬂw\.\m i&.\%\w Q

sojduss Jo Uolisodsig

’ . L » [4 : =
> N LA A 7 151/ | . *x\ ..QQQ\|\ 7 7.7
{tepyuy 1supp *ewsu ise)) WB|sseAD 1 ' .a&Eoo 14633000 (i} 18015 *ewsu 198)) Jojilug ) Auedwog buyug
ﬂ Le-5%
2% Ve 14 Y
g Ze- %0 Iy N
: : 227 W2 ) Y
w ¢ . ... ’ ‘ B ' H ! . .u... ' i ' P \ - -.r \ / — N
. e |-z 9 )Y vi g
, to i R -5 ot =
. ‘ RN AR I R Neofe  1774¢C
. L= 5t v . 21, z -/ i i
ﬂ@ t Laad ~\ QJ\ﬂ\\
*010 'S6U0Z UO|BINDI[O 1SO| ‘JelBM 10 69in0s ‘posn spnw Bujiup epnjouy) z/7 Gl ~ : m kN.QQ > / e 77 VS\\ /
sjuewwog Bujidures ¥ Bujpg |- PAIBW] Bujdues . odAtodueg - renselu] Bujidures odty ejdures
vt/ AT A e \%\QM\N\ \rw\m\.\\N\ &N G4
. - potlepy Bujipa | e1eq uojieidwod 8___8 "~ iesg Ew Buliva 18A67 JolEM OliBlS Y146 pelluq Io]

22_2000 vtc ﬁam SHS

Q.N\\\\\u\m\.

uolidjoseq Uojieso

- SS 2

k = A 3&3 §+\m\

. Kunod

-2 HQﬂ
osoding Supog

N\?H\i Etw.

odE s W.m \\u\v\\/\%q\ INZ) k L.am Y GAINITE CJofls WlINT )
uswyedeg | ¢ - JoBuusy olord c ! ‘ . i

S sy ey« NOILYINHOANL J<mmzwmv

._.mOmmm zo_._.<._.~<._.mz_ ONIHOg TIOS

fovy Youn W) st bucg ‘




FIELD GEOLOGIC LOG

PROJECT OATE , , . SHEET
CENTPAL  SKoPs 2RP 11/28/2¢ / o« L3
- REFERENGE DATUM DAILLING CONTRACTOR
EET
SHRP COORDINATES e
10GGED BY COMPANY
1. Honree . poST EE4L
>
: -
Al £ '»
2] 00 I
33 & ;
= LITHOLOGY| o.ac SAMPLE DESCRIPTION
cl SAND = = . ’
[v9"6 o 00 n
@00 o 00 éﬂ Z é ‘ T MNER. — 08D m_[ 'Pt"l/‘ﬂ- - - Ty
h Ve Vr 9% Y AR ards aL. i i
rounde , morst (SC) N

.SM:L CLay pale_ vaflﬂ.aw:sk oOfdnse / 10Yr 8/&») sALrT sroon)
Liao nrdmtJ couadod mozer (CL) : .

-
P

s L .. v

-

o Y

Y Ple_cczingh i e '{'yb)'ay;_".

moisd, med niashc,h. ((L_Q Bt roddich’ e B
h':)(u\ 60£ 4) .

Sand, CeAY ; Dark reddish hrows
Gow "34), Veiy palg ordans feNr ¥z),

(<)

D-24




OSSR 30-3

FIELD GEOLOGIC LOG

PROJECT

CENTRAL sHops BRP

% 11 30/94

REFERENCE DATUM

DRILLING CONTRACTOR

FET

walL.
TSl -

SRP COORDINATES

mu;_; [HooD

LOGGEDBY

COM|
. 14 Uﬁ%_ _!

"Cusr £ £

=

DEPTH,
FEET

o SAMPLE DESCRIPTION

ORLLING HETHOO

=Yy ED  HSA

DRILLING . -
COMMENTS *

o PERCENT.
. '|RECOVERY

Z0

C LA‘/

‘{e.cx gsle o 2 (10, 3),

21

Gran/
3’\ 'ﬂlés'l'tCrAJ (CH'

ftz& fo

RP ‘{"L 1{C(‘f>

1 |RUN
\ '\‘\ NUMBER

z2

23

z4

25

S

A

26

=

28

——

29

SAA

oA

D}

h
}Y\u‘-!'v-'"J\ Cidand !If\l( (,ﬂ r7/)

-(u\(’ (\"n\@(‘

D-25

SPLL7T sFopaf |




OSR 30-3

FIELD GEOLOGIC LOG

PROJECT - OATE

CEMTRAL SHOPS RERP 11730/9‘/ )
AEFERENCE DATUM ORUJNGOONTRACLOR
EEXL
WELL NO, SRP COORDINATES ORILLER
CSGG-20 M. Hop
LOGGED 8Y COMPANY ORILLING METHOD
£ . Honrea, st efT 3A D HSA
L
o
{ i .
Zz=| oepm, | £O |, DRILUNG'.
©=| FEET- |LmHoLoay| B “~ *SAMPLE DESCRIPTION oL | . COMMENTS -
1~ o - e S LT SPoonf
== | Sandy, SzeT, Very pils Ofdref (oY %};
l' ‘/1 __"'::’-_‘_E-:: Liar 0\!3 axd LSTLIEE (Sd\) : :
et X
Y2 — =
Y3l
Y 4
| 0= =4aa
iZ| Yoo =
YA . ~
7 - - - — ]
. ; . . . /
-8} - C o —T . — !
- | R BEOET A[G TEAMINATED <2 4S5 136G 2
ol - ——
. O — l
1.—
2-—
3—-—.
4-—.
s_...
6.—
7—-
8.—-
9-—
0-—4

D-26



CS6G-21



ST

g va___s> EeEcoucmn<

: SN am vo.amem :o% co:a:g uj Buyteg

e e F e STIYAOHAAY -, DR i
wq\

A VM TLFM LTS, LIANGD k\&ﬁh FLEWW T YL \L.S?\% um:&w\&
’ Ecscon_a% s 25 aacoaz ) Eoecovg jo poyieyy

. o - L wmh.qﬁem\om\ﬁ »\\,\Qmw\,\..?\\.\n\ 77D
i . . e . so|dures Jo uonisodstg
K4 I - : . ) P : — -
> ety | : TP T Lsre] | - A \.ﬂ\ﬁw.r\ - 7 Y
{ilBmuy 152 ‘ewsu 198)) 1yBjsI0A0 : - Auedwoo wejsioro | - (iepiu) 1e ‘owsu ys3)) Jojug _ . huedwog buyipg
’ : Lo v R . LE- S € Va4 7/
. S L R 2E~ QF A /
” e 1 I Cz- 52 /
. . ‘ LY . . . N . a B .' B .. . BB . NN\I QN\ \4 \ s
m. . ) “. “ . . . ., " A ”. . M N . . .M . \ P\lol-\ﬁ.( \ \\ u\
ol S . R N X Y 3
m . ..” . ) m_. ...” _u, . i " ” . w ' . ._. m S . u , N’\Iv -m . \N v..
! SRR _ S RN A2 VO 115 S
v Lh=%m| . in, . -1 | )y "
0 e Vo - IO TNY
.o_o ‘souoz :o__a_zo% 150] ...2«; _o 02Inos ‘poesn spnwt ac____._v epnjoly) R/ Q\¢ / Q\“. lnnn.u\mw \ S A\Nw\ v .\\\
: sjuslwod as_%awaas__:o [sAelu) Bujidwreg . - edA) ojdweg TeAselu} Bujdweg odA}) ejdures
/5 \r\ QH\ NN | A EC] AR YN Sk
I Bulipq | oweq uopeidwos Buypa | . ereq weig Bujg {oA07] Jotep ojiBls s%o B___s /eloL

S zo:.<s_m.u_z_ Gz_._n—s_<w B ONITHA .

e W\o\\m. P »ﬁm

ﬂuw %% Q\S\.u\x\tm .\.Nom

uojidjoseq Uojiesoq P v b Aunog ) esoding Bupog
LA pa7) [T ) n.\ ﬂmm@ GMINIOEL gjops  wNFD
: JoBauepy U&em . oureN u&ea

S e et s NOILYINHOANI .._<mmzmc _., 3

RIURSIN R I ]

.Eon_mm zo_._.<._._<._.mz_ DNIHog TI0S - SUS

&
3

A

v Y Y] equni bueg

8
)
gt




QOSR30-3

FIELD GEOLOGIC LOG

PROJECT . DATE SHEET
CENTAAL SHs B iz[ifad | *3
REFERENCE DATUM DRILLING CONTRACTOR
EET
WELLNO. SRP COORDINATES ORLLER" ) & EaCk b
Cb(a(’z 2—' ' H. HOO’D . ke
LOGGEDBY COMPANY ORLUNG METHOO =/ v
K. HUN'%& fLUST E£tT 3 /4 p 145/*
> e ' o -
: - o _;" . SR
g i | g% <, '7'/; N fwr
z= | 'oepTH, | g2 | R S DR R
|E=| FEET |LmHoLoGY| o.cc : SAMPLEDESCRIPTION'A > f oommems
0 RESTOfm ' e J e e
( T % % CY, Deark ypodllocsssh oranss Mpr Aur,é/_
== ficYe 'v/m) pmodesate red GLY); Sone
5 = af ained m&s*JCL) i
——y] .
O B SAA | NG ezar - x -
217 -
| SPLLT S/ H0A
Z 3_—E- SAA |, nec PeatT :
b e—c .
4 P m—— e 0
5l— >
N géhd-v\ Q(A‘I \J 2< v) OJIQ Ofé/\AQ //0% Q/JI -
4 6—_?—‘_°— ] - J mP}
I VESY I-IAE) NXi -
-l8.— ) ) -
= 9— - ] L = -
| ‘0 1 > ‘—\B L - -
L W= SAA
=
. e — T
12 =
131
14
'5__—__—-:_— C (AN, V('f«\ palke eramig (10 N7 B/2),
& ig /t £ Jaxd l) nv'\ (l) 7'\ S/(QS $ D“Q l‘(\ p;,,:{i];
I ppe——— (s&f ‘-/7_) NES uward | paml_ (W)
{7} ——— H1iau  Paasviczey
e
’_
1 9
20 ! -

D-28




OSR 30-3

FIELD GEOLOGIC LOG

PROJECT . DATE SHEET
CENTRAC sHops Rl 1zlcJov 1o
, AEFERENCE DATUM ORLLING CONTRACTOR
EET
WELLNO, SRP COOROINATES ORLLER
eseh -2/, He Ho®
(OGGED BY COMPANY - ORLLING HETHOO
K. Huaret : |___Rust £¢T 3% ID HSA
I - B
gg DEPTH, cO DRILLING .
cz| FEET |utHoLogy l01-'!11'-' - SAMPLE DESCRIPTION - COMMENTS
20 i . SPCZT 5Lponl
| CLI’c\/ Grd,:,\mlq ced pierple /§({P q/t) / :
7 = Hilu  Diass - :rt-")’ Da,mp , \lf-Av' HAIZD ) ‘\
22 =
|_ \
Z3
241
25— Q
] Cetd, yollreuish arny (S Y /1],
) W Staish fed pargs (SEP ), lrrdy peasrecdry
2.6 ———————
= DamP , vERY uapd ()
- 271
2.8l |
- _ |
L9l - .
30}- N '
| CLAY, yoio Palo piinge (IOYr E/z) .
9 21— G ﬁMsTIcIT/ / ﬁA/r/’ NERY HARD ((‘(—A
. || e
-—__"- } 2 ’_———' ol
33
341~
2 5 - ' -
~ ] Cealey  Saed, Wit (NA) (i
e } 6l =X dieed ;e Tuwang’ ;4420 @O
— o]
37 =
3 81—
3 9
y ] g
} o

D-29



. OSR30S - FIELD GEOLOGIC LOG

PROJECT DATE SHEET
CENTRAL S Hobs BRP 1217y 3 =3
REFERENCE DATUM DRILLING CONTRACTOR
: EEeL
COORDINATES ORUER . - .-
T 0sG — 2] A o HesD
ILOGGEDBY " .- |COMPANY ORLLING METHOO .
1. Hontea | fusTt g4z 2 Y4 TP HSA -
> -
= 3 .
gg DEPTH, | © oo i R DRILLING . - -
22| FEET |umHotoay| e " SAMPLE DESCRIPTION .~ ... © =] " COMMENTS --'| -
o it . - ) : o . . - ST _SPron | -
I bt SAA i . - =
L{1 —f—:ﬂ‘—?t | . S _ -
‘-/.2 & *(’ 2. ‘ ' " o VX
Js ' '
U4l -
qs_‘ ' Sah
_‘ 2--<"a:ﬁ .
qs?%ﬂ: .
He——= 2
& P . . i)
7 ] LN
-8 ——- G S -
- | L » LI ) N\
‘/ T e ) -
9—
LS R ) A C - / -
0 /0/ < W / - - -X\ -
| “— . -~ i ) )
1 yZ
- <
2—- N
: )
3] 4
| Z]
T ¢
N
5_.
| | )
6}— /
| {
7.—.
8_
9—-
0.—
D-30




CS6G-22



\J o___5>\§

o HlZen SHQVG.@

Emscouﬁﬁ _o vosoz

.A...“ , . \?waw\«u@ ?m. i\q&é mv
A . se|dwag jo uopisods|g
TN A TEF Asny [ <. N . vV
(1epyuy 183y ‘owsu is8)) Wojsseag | © : Auudwod 1Bim0A0 | (@i 1) *ewsu ywu)) soyyia Ausduoo bulia
; . K
\
M : iy
. - ! ; £ i
" P _
1 [}
: ” !
! .. . : [
v PR S R R S'e-C . " N
. . . . R K T m P N - — . n
: : — N =P VFIY AN H
‘010 '88U0Z, UOTE|NID 150} ...25 ~o e3inos BS spnw BujIpp epnjou)) { ’
‘.. ' suewwog Bujduss R Bujiug |- reaseu] Bujdwes: odAL ejduweg eAtelY] Bujdwes odA) edweg
577LS ———— - ANGH - | A6l 2l | 1b/:9/ 2! YN se &
i pouion Bujipa ] e1eq uoyeidwoo Buypg olsq Welg ac___zo [9AB7 JBIBM OliBIS Yidog paliq feioL
LA _oTes 0o sv 0 NOLWLYINGOANE DNITdINYS B ONITTIHa ooyt B0 :

UojieAe}g pUnNQID

t

(s00uB0p [suijoep) opnyjiey

t 1]
{ (soeibep pwjpep) epnybuoy

+ 8JBUpJO0D PUD) 1583 SHS

NIMMIVL,
Awunod

%

c ?Hw\om quow

osoding Supog

FIL SIOHS AVWNVID

oWBN peford
Sl iRt L

uojidioseq uojjeoon

I ymd we L

JoBausp polosd .
EEmae e e . SO el ~-% - NOILVYIWHOANI |_<mmzmw :

ey \»\w WIHGINVT - O m.u .

Wwewpadeq

§ TS AL wvaRTAVE

LHOJTH NOILYTIVLSNI DNIHOE T0s - “YS .

f'
—tygp ettt

&
o

N N YY) g g ‘

D-31



OSR30-3

FIELD GEOLOGIC LOG

PROJECT DATE SHEET y
CENTRAL SHofS BRP 120 /7% / o/
’ REFERENCE DATUM DRILLING CONTRACTOR
NA
WELLNO, = .- - - SRP COORDINATES DR!U.ERNA
CSG - 12 .-
LOGGEDBY . COMPANY . DRILLING METHOD .
K. Houree RusT g4 [HAND AuGER
] i P : ' L ) .~
gl s |E
% ‘.‘ v x'.’ 88 - .
Z=| DEPTH, | T &0 : DRILLING .
cz| FEET juTHOLOGY| a.c SAMPLE DESCRIPTION © . COMMENTS
C ol FTLL | - HAND _AulEL
! = ?%_nlzt%c_mg_m%zm NZAA:Z»\) Qronss
_gk lo8%/p) , ~ad Pufls fad (loroL) .
Z._ L. 1 —~—o—o—e Sat o (a¥ - IS”—ZV" ButN MATCRTAL,
ol | GRANEL | SFLTY, SAND , mzSC_ndils |, eoood PR
-~ LY dediclos & motal 4a€,mw#s:. Bilac<ck, :
| 3 - Saducated .
‘iom
] 4
Buonw
gl-| maTeemt
] - 'l - -~
NE PéfuzAal & .5 BiS
7]
-‘3-.—
o , :
_.--;g_. _ - _
1 |
2 e
3l
4
5.—-
6-——
7——.
8.—.
9_
o-—

D-32



Appendix E

Daily Sign-In/Out Logs and Work Zone Entry/Exit Logs
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Daily Sign-In/Out Logs



MENVU{ONMENT&
INFRASTRUCTURE
DAILY S IGN-IN/QUT LOG

PROJECT: _883S/ onc
PROJECT NO.: Ceazsat <thHPS _BRP

SITE LOCATION:
HSO: (A fﬂm
DATE: ///z /2
PAGENO.: __ ¢ of 1
TIME
IN OUT NAME/FIRM SIGNATURE PURPOSE ONSITE
/00 /5'00' “Wewy Mmrzeﬂ-éuﬁ‘%u@(‘7 7 S raLea IOl -
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Note: This form is to be completed on a daily basis by all personnel working on the site.



DAILY SIGN-IN/OUT LOG

PROJECT: _Central Shops BRP, 631-6G RI

PROJECT LOCATION:
PROJECT NO.: 1208~

SITE S OFFICER: K l/udréﬂ_
DATE;
PAGENO:: { of 1 -
TIME . . ‘
IN - ouT - - NAME FIRM' PURPOSE ONSITE
G125 | 1700 Ketty Hvnree " RUST WEY, TsRUaTToN
730 li200 |Gy Boemer | Emr & | pi]]
730 | (700 Iomﬂlﬁnn Shsece Ly 7€ Or(C
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&:00 16:20 | Dave. Clave Wi ovevsicla
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Pzt T SRl D279/ L

Central fShog% 5’/’ -

Note: This form is to be completed on a daily basis by all personnel working on the site.
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DAILY SIGN-IN/OUT LOG
PROJECT: _Central Shops BRP, 631-6G RI

PROJECT LOCATION: Central Sh

PROJECT NO.: _1208F H B R
SITE SAFETY OFFICER:_/(elL, [firnsrznt

DATE:__(1/<f /94 v
PAGENO._*_|__oF i -
TIME
IN ourT NAME FIRM PURPOSE ONSITE
7:30 {S50 L/./lm\ﬁ‘é& RAST - el INsSRLUATTON
57> |1ss0 C Pticey EMTC el el
2250 | 155° |7 e mT . 2ot
2'So 1550 L Pecncs EMNTc L
1306 2:00 | D. Clarn WS5RC. ple_fs.lf;l'\'r-

Note: This form is to be completed on a daily basis by all personnel working on the site.
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DAILY SIGN-IN/OUT LOG

PROJECT: _Central Shops BRP, 631-6G RI

PROJECT LOCATION: _Central Sho o
PROJECT NO.: #2681 /Hj’i-_i %ﬂfﬁ 0
SITE SAFETY OFFICER:___ /. A/ rER

1657

DATE:___/(/1%4/9
PAGE NO.: :
TIME
IN OUT ° NAME FIRM PURPOSE ONSITE
so:zs | 17:0% // ey Aé.\mé& Rusr - £4T S0zt Potyne ouvepsigr.
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VS | 1705 | lpudd, € FeT | Sud fd
VL2 | 17:05 Bpees // b YW L2 )% ?6(97 i ﬁ.y;-x;/rfu
026 | 375 |12 PLUNCET WSec  |P§ MOR
oo | 16:00 |Toave. Clayve WsRe | Tedn oversislor

Note: This form is to be completed on a daily basis by all personnel working on the site.
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DAILY SIGN-IN/OUT LOG

PROJECT: _Central Shops BRP, 631-6G RI

PROJECT LOCATION: _Central Shops
PROJECT NO.: 2081

~N T &2

SITE SAFETY OFFICER:_Z.
DATE:__ It/igjad
PAGENO.__ 1 :
TIME
IN OUT NAME FIRM PURPOSE ONSITE
7i0S | 1:9P| K Honrea TusT Soxt Rolry e
4:36 | 2 %0 D C AR\ - wWeR Ode,«'u:) e
Nwo | 15221 (1 (gensino EEL SuTl AoZ e
T2 | 45:9%| # Wpgn CET - | Ssc8reins
Tiow | 1520 | B, Kristesson| fusy £ 4z 4 |
Q.65 |ivan | - Cueek WOSZ e EPD | ONESGuT
10:33 | 2% | R. Plunkett w3, PROJ LR
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Ji20 . 2:/S |\ ro.vee _S/h.,,.»..u e - £R s ersi 7
/2 1220 (Showon Fulfen Liwspe Jeenl| S, et

Note: This form is to be completed on a daily basis by all personnel working on the site.
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DAILY SIGN-IN/OUT LOG

PROJECT: _Central Shops BRP.
PROJECT LOCATION: _Central

14

PROJECT NO. Qft 247 « OCo
SITE S OFFEICER:_[C. [doMTER
DATE:__ {1 / (/%Y
PAGENO. [ -
TIME
IN - OUT NAME FIRM PURPOSE ONSITE
b 58 | }Y:00 Kewud [lonz2d RusT E€T Sorc Borzig
7ees | 400 | Waepn Medp | ECT. SO Boging
Jiez | (409 | QupRIES CRE t.-a oL BEA/s
Q15 | jzie0 | Pave Clark | wspe ™ |oversight
158 | r3e | Lovm Hestdon | W080e, | Beckgned @i
455 | 3:0 /Ul('kt& Daliwer N8 ‘e :
9:55 | 318 '/6!“&‘:( ﬁoq@rj wWSRC v
Gzo /o AT TP Bkl TR T \prossyra 7oA

Note: This form is to be completed on a daily basis by all personnel working on the site.
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DAILY SIGN-IN/OUT LOG

PROJECT: Central Shops BRP, 631-6G_RI
PROJECT LOCATION: _Central Shops

PROJECT NO.: QB > B5], 60
SITE S OFFICER:_ £ Huirep
DATE:_1. [17]2 <
PAGENO..__( oFU =
TIME
IN - OUT NAME FIRM PURPOSE ONSITE
2:22 | jpi00 Keey  [owmea | pusr £dz  leore Bosrak,
d720 | 6200 |\ & ftrsris sins Luz7En T gt pacs
724 | igoe | AL % 22 EET Tori s £ 1t
ler (b : 00 a . 6?&.;@ ' 514771./9// ’Ayﬂp’fﬂh’// ‘67
2:00 1%:9° | Soye Hoovn, |tseC forD | i~

Note: This form is to be completed on a daily basis by all personnel working on the site.
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DAILY SIGN-IN/OUT LOG

PROIJECT: _Central Shops BRP, 631-6G _RI
PROJECT LOCATION: _Central Shops

PROJECT NO.: 2, 35)  0°°
ls)rgggmn:;g; 8%15511 K- Nréﬂ
PAGENO.__; oF 1 n
TIME
IN OUT NAME - FIRM - PURPOSE ONSITE
280 (502 | keuy -,UuquL Rusi  £4L  |So7¢- BoPrués
735 | 9239 | R PlunkH wsec . | PEol MEr . -
7338 | 9% | D, Carl, Whec . ouesiGelT SGS
— 7200 | 1400 | Y Jhmrs ECT. | Dritles
2ty | 2¥:0n Vi W FE.L oﬁ%
P00 | 925 |[Rapotdust— |ofee (i Formel Vel B
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[:2o | 1% | nlgee Anopecer] Rost Fown M
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0299|1240 | Lager Nt~ | Ruor S2 % | Feli JieiT
OB jSoo 937 /,?/:rf/#?s/.:?‘&/ s 7 Z??Z,Z Tore Gor s S

Note: This form is to be completed on a daily basis by all personnel working on the site.



DAILY SIGN-IN/OUT LOG

PROJECT: _Central Shops BRP, 631-6G RI
PROJECT LOCATION: Central Shops
PROJECT NO.: i D

SITE SAFETY OFFICER:_%. /

TR
DATE:__I1/z2/a¥ “
PAGENO. 7 -

TIME uUT NAME FIRM URPOSE ONSITE
IN o) ™ .

7:22 | )sys EEZ—W cEL . \d@/?//ﬁfj

Divo | )5Ys L, EEL, 2.y, nig ——

O7co | )54YS

2’/&% L7/ 7S s

07:40 | /s5Y5

/(r-u.y MHonTel

 Brdreer OAt21,9L four

Pvsr 69T Sampiza/G

07% | /545

Dave Clavi

wSec ovevsiAa

Note: This form is to be completed on a daily basis by all personnel working on the site.



DAILY SIGN-IN/OUT LOG

PROJECT: _Central Shops BRP, 631-6G R

PROJECT LOCATION: Central Shops
- PROJECT NO.: _1268~

SITE SAFEI’7 ER: EJ%ATEA
DATE;___I{ 2817:15 7

PAGE NO.- oF »
TIME :

IN " oOuT . - . NAME . FIRM - PURPOSE ONSITE
9:20 | }400 | W Honrer. - Rust £4Z | sore Boer
Geam | 1990 | B OAERLHD - BEL - IR s

O4zo | /400 7/%9’7’//1” Szns | Wbex7 £uzm| T2 Mﬁzkvé
07:2&’ /L/O'D /J— Ilﬂﬂa L E. 7: '\ )ﬂ/(///jl/j)

Note: This form is to be completed on a daily basis by all personnel working on the site.



ENVIRONMENT &
RASTR

RRUST e

UCTURE

DAILY SIGN-IN/JOUT LOG

PROJECT: CENTRAC S, Rpp >
PROJECTNO.: 25t npil P2 ] 00

¢

SITE LOCATION: CENTRAL S Upps
HSO: _K. {durtrzp :
DATE: _/¢/30/Y
PAGENO: [ of 7
TIME
. IN ouT NAME/FIRM SIGNATURE; -PURPOSE ONSITE
1-iC| Jooo f(EllV Hum/luc:r M%@L/& ol BoRINGS
7:0d Jeoo //A@J//) %Ma/ ELE_ Yaph . Yost Dr:///,u}
/g0l 1602 | auaREs Cpuad, ZET VWA D/ﬂ/,‘,y;
0700 | /600 /_é/ﬁf/ﬁ»—fa/ s //‘;47}/ 2P Qs ins
§ig-o-0 i .
itor |2%6 | Dave C.(mw(/wied_ Dt C/)»Z\ Csevs T~
7 _ - 7

Note: This form is to be completed on a daily basis by all personnel working on the site.



MENVIRONMEN'I‘&
INFRASTRUCTURE
DAILY SIGN-IN/OUT LOG

PROJECT: CLNTRAL < Hops BOP (
PROJECT NO.: __Z 68+ DN _DD35)- 040
SITE LOCATION: (C£ATRAL S jtobS

HSO: _ /(. IHynTer

DATE: __ 12/1/9<'

PAGE NO.: ( of (.
TIME . :
IN OUT NAME/FIRM SIGNATURE PURPOSE ONSITE
755 | /00 | [ guey A’oa:reﬂA'usa- edr| 1,%‘794‘/{7' Sez¢ RoRinh
0Fcs | Leo0 2/6’(7//%/5/#/ﬁsf /{Q// e S 5/;‘”/'&’*’6

8 7520|7602 | Mnggin //«z/o/c' &L & 22/ M D, Ywea

Jiwl| Jooo u//%/[éaé%é/ e./ &L C/mé(/é%éd .,Z)ulébw

O%ce|lp:es | Dave. (,{unu/b"’(ﬂ(, Dw«z, C@J\ ()Jzﬁ’%’

Note: This form is to be completed on a daily basis by all personnel working on the site.



MENVH{ONMENT&
INFRASTRUCTURE
DAILY SIGN-IN/OUT LOG

PROJECT: CEprpal _sueps

PROJECT NO.: 12esst-yh DN B3], 0®
SITE LOCATION: Cenrpal  Skops
HSO: K. Hunr=A )

DATE: __12/4 /24

PAGE NO.: { of /.
TIME
IN___OouT NAME/FIRM _z_SIGATURE - PURPOSE ONSITE
(0001215 |& ///fr//,v,-& Reece—| T AL v

Jooo | 1zi5 | K. /-Aur.ec/ £¢7 | a/ %/A’/%_ __Ssemfervé

Note: This form is to be completed on a daily basis by all personnel working on the site.
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WENVII{ONMEN'I'&
INFRASTRUCTURE
DAILY SIGN-IN/OUT LOG

PROJECT: CENTRAL SHaos RRE

PROJECT NO.: 28+ AN D H35)-

SITE LOCATION: _Ceumrat 5/40/'5
HSO: K. |dunrel
DATE: |2 /s/2 Y

PAGE NO- [of /.
TIME
IN OUT NAME/FIRM _SIGNATURE PURPQSE ONSITE - .
=22 R
725 jsoo 7 /%/M/”{&“o /% I I FEL LG
e:0ists | . Hoyren /527 | K Vg SprPlenids

Note: This form is to be completed on a daily basis by all personnel working on the site.
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WENVII{ONMENT&
INFRASTRUCTURE

DAILY SIGN-IN/JOUT LOG

PROJECT: _CEnTRAL _<sHops BRP >
PROJECT NO.: ___ 1268 DN _D65357-4
SITE LOCATION: _C £AITRAL S Ugps

HSO: _ K. Huntizce

DATE: _iz/o[94
PAGENO.: __J of /.
TIME
IN ouT NAME/FIRM SIGNATURE PURPOSE ONSITE

W55 | /330 | Feuy HoMuEA/ﬂ.u.sf G4z

SOIL SamPLTNG

030 1/30'5 D 8fw THop s /LUS?c

ucog, j-/mm A Sr CTron

(;

(2705|1330 T iy

|~

o T Fene AL S

Note: This form is to be completed on a daily basis by all personnel working on the site.
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Work Zone Entry/Exit Logs



MENVIRONMENT&
INFRASTRUCTURE -
WORK ZONE ENTRY AND EXIT LOG.
(JOB EXPOSURE REPORT)

PROJECT: (S BRY B
PROJECTNO.: __/zos7 rD R _a3s) .o
SITE LOCATION: CenNTRAL S HolS

HSO: &. HunréR

DATE: _ 5 [17 74

PAGENO.: ” _{ of =/
TIME HNU/OVA LEVEL
READINGS PPE
IN OUT- =~ NAME/FIRM . . SIGNATURE (N BREATHING (D/C/B) -
(Brinted) ZONE)

7220 Joioe| EET N7 028
nieD| lotoe| pEZ hsd Do o>
_Zlho HE. S —3;’—5—1—:4/ EHX

Note: This form is to be completed on a daily basis by all onsite personnel working within the controlled work zone.

.



RUST

INE

ENVIRONMENT &
RASTRUCTURE

WORK ZONE ENTRY AND EXIT LOG-
(JOB EXPOSURE REPORT)

PROJECT: CEnRA-L sHof5S ReP (3i-GG RE

PROJECT NO.: _CENTRAL 5110P5 AL, 25) 00

/2081

SITE LOCATION:
HSO: _ K [fynres

DATE: __1i/%2/92

PAGENO.: / [

of /] =

HNU/OVA LEVEL

TIME
READINGS PPE
IN OUT NAME/EIRM - SIGNATURE (NBREATHING (D/C/B)-
@rnted) __\/ p ZONE)
722 EEL S, Wee X
Do éf? A Y7/ ‘
02s2 Becz //éfsfﬁ'wf% X
12 o ’

| 7Y

—Parate P f

Note: This form is to be completed on a daily basis by all onsite personnel working within the controlled work zone.
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FUST

ENVIRONMENT &
INFRASTRUCTURE

WORK ZONE ENTRY AND EXIT LOG.
. (JOB EXPOSURE REPORT)

PROJECT: CENTRAL ctpbS Brp
PROJECT NO.: _8835/.000
SITE LOCATION:
HSO: K [flonirel

DATE: _4//2/3«

PAGENO.: / of_/ =

TIME HNU/OVA LEVEL
L READINGS PPE
IN .OuT NAME/FIRM SIGNATURE (NBREATHING :(D/C/B) -
’ (Printed) L ZONE)
1260 | £Si00 |\ el fyurgi /ousT _ ’ , | ID>
160 |(S:00 | Sh /s Sho e Stz g | —— D)
I Vg i .

//00 /500 Qﬂdé— gorcvz» '/E/’?r(l 'Jai’v' ﬁg.«/—— ) < Q
[Li02 | /5:00 [Ttuge. @LCM A(?ﬂoluy @.—nfvﬁ;)/ = ) 9

e

Note: This form is to be completed on a daily basis by all onsite personnel working within the controlled work zone.

-
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mENVI[{ONMENT& ‘

INFRASTRUCTURE .
WORK ZONE ENTRY AND EXIT LOG .

(JOB EXPOSURE REPORT)

PROJECT: CEnTRAL _SliopPS BRP

PROJECTNO.: _/208( —
SI‘I‘E LO;ATION CENTRAL SliogS

Hoene R
DATE wf2 (2%
PAGENO: ./ __of__7 =
. TIME HNU/OVA LEVEL
READINGS . .. PPE
N OUT NAMEFIRM SIGNATURE , ' (NBREATHING (DICIB) -
@rnted) / /s zonm
7:20 | pys /(ga/ //w«rek./ RusT C%M P /l>
7:36 | /645 | Sous ' 2 — . 1D
1o | l6¥5| Tgnp, Vootr Borenor — QO
A A O W Ly Sy o N
_ 8wo 45 ,Dave,(_‘,lo\rz./-wg‘e.c. Dowt_.d&«l\_ . D
S ipe

Note: This form is to be completed on a daily basis by all onsite personnel working within the controlled work zone.

K4
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RUST:

ENVIRONMENT &
NERASTRUCTURE

WORK ZONE ENTRY AND EXIT LOG .
(JOB EXPOSURE REPORT)

PROJECT: _CS B{&()
PROJECT NO.: _120%!
SITE LOCATION: CEATRAL __SHoPS

HSO: _ £ LA
DATE: I }//9Y
PAGENO. __( __of_7 =

TIME HNU/OVA LEVEL
READINGS PPE
IN ouT NAME/FIRM SIGNA (IN BREATHING (DICIB) .
(Printed) 3 ZONE)

&30 |7330 /p«y ya ZL&I%Z/(&: D

[78 /320 |C Ha/cey 4@« . ' /)

??30 /330 rGaﬁua P ' /ﬂJQMM . ) 10

£30 /330 [l foca= s ﬁﬁLM 22 ___1»

Note: This form is to be completed on a daily basis by all onsite personnel working within the controlled work zone.

-



mENVII{ONMENT&

INFRASTRUCTURE R

WORK ZONE ENTRY AND EXIT LOG .
(JOB EXPOSURE REPORT)

PROJECT:  (enrfAl  Skops , 4623/~ 6 £ (
PROJECT NO.: CZNT#AL __suaps :
SITE LOCATION: _/ 2087

HSO: /e, HunTel

DATE: _ys2 J14/9%

PAGENO:___ 7 of [ =
TIME HNU/OVA  LEVEL
o S . READINGS PPE
IN ouT NAMEFIRM ° = ° ° ° SIGNATURE - (NBREATHING (D/C/B) -
(Printed) | ' ZONE)

/2 *j<- [7:2% gEL. : D
1SV 1795 FET ™

125 1= {::r-; &/57— £~ ¢-7: D
f2:/6| 1705 Flesr E=7 2

Note: This form is to be completed on a daily basis by all onsite personnel working within the controlled work zone.

. ’ . (
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mENVll{ONMEN'I"&
INFRASTRUCTURE

WORK ZONE ENTRY AND EXIT LOG -
(JOB EXPOSURE REPORT)

PROJECT: _CENTRAL SUprs RRP
PROJECT NO.: _ 88 3<5/-000
SITE LOCATION: CenNrrAl __SMppS
HSO: [. t{vgel

DATE: _I{/22/9Y

PAGE NO:: _of__, =
TIME HNU/OVA LEVEL
READINGS PPE
N ouT NAME/FIRM SIGNATURE (INBREATHING (D/C/B)
. (Printed) ZONE) :
7i00 | 1330 | E.ET. Spppt Ve k.
o700 | 1330 |7 2 W A e
ehuol /330 deewhipe /el | Na, .ty Ypre =]

Note: This form is to be completed on a daily basis by all onsite personnel working within the controlled work zone.

-




MENVII{ONMENT &
INFRASTRUCTURE
WORK ZONE ENTRY AND EXIT LOG -

(JOB EXPOSURE REPORT)

PROJECT: CENRAL SiHo,S RAP
PROJECT NO.: _i208i
SITELOCATION: CENTZAL SHobs
HSO: __ /<. HOAMTER

DATE: __;//3]99

PAGENO.: of
TIME - HNU/OVA - LEVEL
READINGS PPE
IN OouT - NAME/FIRM SIGNATURE (N BREATHING (D/C/B)
. e (Printed) -, _ ZONE)
7:as 1230 |FET Yoaceld €. Meed |

cap | /230 | EEE (A d. Foxd. 1\

Qzonl 1232 }.7()4/5',//”#5@.(47»5714: ﬂm

Note: This form is to be completed on a daily basis by all onsite personnel working within the controlled work zone.

-
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Appendix F
Well Development Forms

CBR-4
CBR-5
CBR-6



CBR-4 -



_ DEVELOPMENTS]?IEET
WELL # (_\,B &, /‘T.%

DEVELOPEDBY _run i Qoo oY

femae
. - e,
.

DEVELOBMENT OVERSIGHT. ~ 4 s/
DATE STARTED ___ A ND V- 44

STARTING WATER LEVEL RN q- et

STARTING FLOW METER READING _ N/ B

S'.I‘ARTINGWELLYD:‘;LD(AFI‘ERBAJLI;I;IG-) n. 3% C—;ﬁl P U B

COMMENTS

DATE FNisEED L8 OV ql‘!

FINAL WATER LEVEL __ 3], 6

FINAL FLOW METER READING Mf} i

TOTAL VOLUME OF WATER REMOVED, L1 Q5
FINAL WELL YIELD - 3% - |
HOURS BAILED : H 15—
_ HOURS PUMPEL _____ N /Q. -
HOURS BLOWN ____ 6 X5

HOURS OTHER _ S\wehding |-

FORM MUST BE TURNED IN THE FIRST WORKING DAY AFTER DEVELOPMENT IS (‘.O!-ﬂ’l..ETEl‘)_ ~pe
EVERY LINE MUST BE COMPLETED. PLACE NA (NOT APPLICABILE) IN FACH LINE THAT IS NV
FILLED GUT WITH DAY A

F-1
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WESTINGHOUSE SAVANNAH RIVER COMPANY Manuat: ) DPSOir 254
Chapter: S (Draft 1)

GROUNOWATER MONITORING WELL Page: 7 of 10
{NSTALLATION Effective Date: 811789
. . Organization: Environmental
SRS MONITORING WELL INSTALLATION REPORT i Protection Section

WELL DEVELOPMENT

Well number &E&;Rl Ll

3 g Developed by, ._Frq Nk 0004;3@« |

Datestated 9 / /1 1 Y
Oversight P\'US‘F

Date completed id I_ﬂOVI 9 L’!

DEVELOPMENT METHOD: - :
H Results

Bailing ”J’,%:ﬁf 1o GQH Do _Sands

Swabbing and surging 3

Alr lift - Ty ¥

Pumping ¢ _

Total hours o o ' . '

- Type and quantity of addltNP\(i ding wate placed in dunng evelopment:
Dy o

YT Soevn

Estxmated volume of water removed during development (gal) 203

—0oH  Conducfivity TUfbid'W —%W vel
Start of development . R TA

End of development

- Iﬁ" L'.?I i
Well yield (gpm) C\E ?!& :

Well development comments C\X'Q v é Q% NPT ARSIV

Verified by
Date / /

Report prepared by
Date / I

~ -3
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CBR-5



| DEVELOPMENT SHEET
werL # O PR TV

DEVELOPED BY ~unW Cen oo

DEVELOPMENT OVERSIGHT /? 4 5#
DATE STARTED ___ 9 N0V~ W’?

STARTING WATER LEVEL Y | ¢l

' STARTING H:g\%}*—'rv%%&a—p&@mc; 66:(

STARTING WELL YIELD (AFTER B_AJLING)'

DATE FINISHED \4 oy q Y

FINAL WATER LEVEL __3Q el,

FINAL FLOW METER READING_- V/Q 7
15

TOTAL VOLUME OF WATER REMOVED ©_#i (B8 G‘d

FINAL WELL YIELDR, 30 GPH
a3k

HOURS BAILED _

HOURS PUMPED W

HOURS BLQWN g-} . ~
8\ RAbE g 1 ’ )
HOURS OTHER

COMMENTS \Ao\é% {Hg \NG&\'QV Lo well could

N\ Qiy__

FORM MUST BE TURNED IN THE FIRST \\"ORK"ING DAY AFTER DEVELOPMENT 1S COMPLETED.

EVERY LINE MUST BE COMPLETED. PLACE NA (NOT APPLICARLE) IN EACH LINE THAT !S Nu:
FHULED O WITiH DA AL

F-5
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WESTINGHOUSE SAVANNAH RIVER COMPANY Maauat: DPSO;i* 254

. + Chapter: S (Dratt 1)
GROUNDWATER MONITORING WELL Page: 7 of 10
INSTALLATION Effectlve Date: 8/1/89

. . Orgaaization: Environmentat
SRS _MONITORING WELL INSTALLATION REPORT Brotection Section

WELL DEVELOPMENT

Well number Q—s?) |Q\l Lt 1 L‘ [3‘1 Developed by . kmﬁ: E:Q{)@g‘_{‘ '

Date stated _%__/NUY, O1Y

Date completed /4 /NO¥7 GY -
Oversight : Q\\}\ST "
DEVELOPMENT METHOD: )

ﬁi,“ L : ~ Besults

Bailing v ',/3- PH- 6.4
Swabbing and surging 37 _
Alr it T8 3 W owaer  SOWs Wdler TRy
 Buemei |

Total hours & HRS o _

Typfa and quantity of additives (including water) placed in well during development:
“ __SRaber  AProx €0 Gal fsda)

Estimatéd volume of water removed during development (gaf) __. !B# Ca)

' —PH _ Conductivity __ Turbidity Water Level
Start of development (% 1Y) Wy é* 3
End of development : - 50 L‘;L
Well yield (gpra)iy. 30 & & .

\ : . : .
Well development comments __ Seuld nY Ay 4y {i}f“ f be) ] od_000]
2 Llegnad '

Verified by

Date / /
- I=-7

Report prepared by

Date ! /.

gi
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CBR-6



DEVELOPMENT SHEET

werL ¢ CBR — 1|

DEVELOPED BY M\' ‘ L

DEVELOPMENT OVERSIGHT Ru37

DATE STARTED __ 9 NOV 94 -

STARTING WATER LEVEL 4 897
. Roailing . (
STARTING FLOW-METER-REAPRG -2 66

STARTING WELL YIELD (AFTER BAILING) _.. /S

DATE FINISEED | & WOV OlU(_

RINAL WATER LEVEL 5318

FINAL FLOW METER READING l A

TOTAL VOLUME OF WATER REMOVED - -0 o~

FINAL WELL YIELD _ 35 G P H -

HOURS BAILED LUA,

HOURS PUMPED \\/A‘-)

HOURS BLOWN 8 3 ,19// . ~

HOURS OTHER _S'wabhed -~ [ H&-

COMMENTS._ W o\ '\:I,Q Qk}; ooy Yo e ) Q,DMM
ot A\

FORM MUST BE TURNED IN TIHE FIRST WORKING DAY AFTER DEVELOPMENT 1S COMPLETED.
EVERY LINE MUST RE COMPLETED. PLACE N4 (NOT APPLICABLE) IN EACH 1INE THAT IS NO1
FILLED OUT WITH AT A,
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WESTINGHOUSE SAVANNAH RKRIVER COMPANY Manuals OPSOir 254
4 Chapter: S (Dratt 1)
GROUNDWATER MONITORING WELL Page: 7 of 10
INSTALLATION Effective Oate: 8711189
. Otrgani{zation: Environmentat
SRS MONITORING WELL INSTALLATION REPORT: ) Protection Section

Well number L\—x@) & 14T|\_| t 1. :beveloped 6)'(__}\:;(;&'13’\& VOD@QY‘ -
Date started A /\\W\)I oi\l _— Date comipleted éL/ ,//OU, 9’4/

-~ Oversight : Q\B\

DEVELOPMENT METHOD:

. | | N
Bailing X % amert S o)mi ,

Swabbing and surgin J _

Air lift . S,.5 N0 \ouker | A3 fo7  Goafe? Fanix
7

Pumping g/ . -

Total haurs ’ _ng. T o

Type an\d quantity of additives (including water) placed in weliduring development:
Mo, Srew ko Rechasey, G\

\no\\ WP
YT IME Aoy voN G0 Gall. Lo g YoV -
Estimated volume of water temoved during development (gal) A X
_ —PH ___ Conductivity _ Turbidity = _W I
Start of development ¢« 2T . ng ¢t /| B
End of development - I3 3.5

Well yield (gpm) 4 el e HR

Well development comments _S2vn) Q¢ ¢ Lgveo.

Ux/). gu \:‘x\'\qc\ Cogt) \N’\l-):

g o l&u?)

salev S pbbed o
Y v S\ g, oy
]
Verified by Report prepared by
Date / /

i Date / /
-1l
—~
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Appendix G

Groundwater Sampling Information



Phase I (12/5/94)

CBR-4
CBR-5
CBR-6



Appendix G
Summary of Groundwater Sampling

Phase I (12/15/94)

Sample Sample Date Sample ID Analyte

Location Number Sampled Number Code Identifier
CBR-5 01 12/5/94 102519 2,3 Normal
CBR-5 O1E 12/1/94 103798 23 Rinsate
CBR-5 01C 12/5/94 102520 23 Field Blank
CBRA4 01 12/5/94 102521 . 23 Normal
CBR+4 01A 12/5/94 102522 23 Duplicate
CBR+4 01D 12/5/94 102522 23 Split
CBR-6 01 12/5/94 103799 2,3 Normal

Analyte Codes for Groundwater Sampling:

2. TCL/TAL w/TIC
3. Tritium

QA/QC Sample Codes:
A Duplicate sample

C Field Blank

D Split sample

E Rinsate blank



Phase IT (12/28/94)

CBR-4
CBR-5
CBR-6



Appendix G
Summary of Groundwater Sampling

Phase I1'(12/28/94)
Sample Sample Date . Sample ID Analyte
Location Number Sampled Number Code Identifier
CBR-5 01’ 12128094 102560 23 Normal
CBR-5 O01E 12/28/94 102561 " 23 Rinsate
CBR-4 01 12/28/94 102562 23 Normal

CBR-6 01 12/28/94 102559 . 23 Normal

Analyte Codes for Groundwater Sampling:

2. TCL/TAL w/TIC
3. Tritium

QA/QC Sample Codes:
E Rinsate blank



Appendix H

Field Permeability Testing

Falling and Rising Head Slug Tests For:
CBR-4
CBR-5
CBR-6
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Appendix I

Surface Water/Sediment Sampling Information



Field Readings for Surface Water/Sediment Sampling
12/7/94

Surface Water Dissolved Oxygen

Sample Number
Temperature (mg/l)

CS6G-29 13.4°C ‘ 7.85
C56G-30 GF —9.40
CS6G31 TR 5.00
CS6G32 158°C 663

T 160°C 538

|| CS6G-33

I-1



