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EXECUTIVE SUMMARY

The U.S . Army Corps of Engineers (USACE) investigates potentially Department of Defense
(DOD) related hazards under the Defense Environmental Restoration Program for Formerly Used
Defense Sites (DERP-FUDS) program. Based on previously obtained sampling information, the
USACE investigated potential soil and water contamination at Camp Hero in support of a
decision regarding whether further action is required .

The Camp Hero property covers approximately 415 acres to the immediate west of Montauk Point
State Park in Montauk, Suffolk County, New York. Camp Hero was used for military purposes
beginning in 1942, and subsequently during the Cold War period . Military development included
a series of underground bunkers associated with the many gun batteries that were used as part of a
coastal defense system installed during World War II . Other developments on the site included a
radar tower that was the main component of an air defense system in operation during the Cold
War, and an assortment of related buildings and other structures . In 1974, when some of the on-
site military uses were still active, portions of the property were transferred from DOD to the
State of New York. By 1984, the remainder of the federal surplus land was deeded over the State
of New York and Town of East Hampton.

The project purpose was to collect definitive-level analytical data at the Camp Hero site . The
conclusions of the chemical data gathered from this investigation were used to determine whether
there is a need for further environmental action . Concrete chip samples, soil (surface and
subsurface), groundwater and sediment samples were collected and compared against applicable
regulatory criteria or guidelines to evaluate whether the constituents present pose any potential
risk to human health or the surrounding environment.

Three concrete chip samples were collected from inside on-site buildings (Building 5, Building 10
and Radar Tower) in order to determine whether oil stains noted within accessible site buildings
contain PCBs . The extent of these oil stains are limited to a 4 by 6 foot area (maximum) in each
building. Analytical results indicate that PCBs are present within the observed oil stains at a level
above the TSCA unrestricted use limit of 1 mg/kg in both Building 5 and the Radar Tower. No
PCBs were detected in the oil stains in Building 10 . Based on the depth of the PCBs in the
concrete, it appears that the oil has not migrated outside the buildings .

Sixteen surface soil samples and three subsurface soil samples were collected to determine
whether any stained areas or other areas in the vicinity of former tanks or buildings contain
contamination that poses potential risks to human health, by comparing the results to the
NYSDEC screening criteria/guidance . The presence of any contamination in these areas was also
qualitatively evaluated with respect to potential migration to surface water drainages or
groundwater. The surface soil samples were analyzed for PCBs . Two of the three subsurface
samples were collected near the former Power Plant and analyzed for PCBs, SVOCs and metals .
The third subsurface sample, collected from the former cesspool by the Radar Tower, was only
analyzed for PCBs.
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- The analytical data for soils indicate that PCBs are not present in the surface soil at levels
exceeding the NYSDEC TAGM regulatory criteria of 1 mg/kg, with the exception of surface soil
sample SS-14, Radar Tower. That sample contained 1 .4 mg/kg of Aroclor-1254 . PCBs were not
detected above the TAGM in the subsurface soils, but beryllium was detected in sample SS-1
(Power Plant) at 0.25 mg/kg, which exceeds the TAGM criteria of 0.16 mg/kg.

Five sediment samples and one surface water sample were also collected from select drainages to
evaluate whether on-site intermittent streams are impacted from runoff carrying soil, or former
discharges from facility buildings . Sample data were evaluated against NYSDEC sediment and
surface water quality criteria to determine whether the concentrations pose potential ecological
risks. The sediment samples were analyzed for PCBs only, and the surface water samples were
analyzed for SVOCs, metals and PCBs. Analytical results indicate that no PCBs are present in
the sediment or surface water at concentrations exceeding the New York State criteria . In
addition, no SVOCs or metals were detected in the surface water at concentrations exceeding the
State regulatory criteria .

Shallow groundwater samples were collected at Area of Concern (AOC) H- 11, the site of the
former power plant, which has been razed. Groundwater analytical results were evaluated against
NYSDEC groundwater (GA) criteria . The data was compared to surface soil concentrations
(SVOCs, metals, and PCBs) and sediment concentrations in an adjacent intermittent stream to
evaluate potential ecological impacts. Analytical results indicate that no PCBs or SVOCs are
present in the groundwater at concentrations exceeding the New York State criteria. Metals were
detected in one groundwater sample (GW-2) at concentrations exceeding the State criteria .
Chromium (56.9 p,g/L) and lead (25.6 pg/L) were detected in SW-2 at concentrations exceeding
the State criteria . Both ofthese were slight exceedances of the criteria .

The following summary statements and conclusions can be drawn from the results of this
investigation :

The oil stains on the concrete floors ofBuildings 5 and the Radar Tower contain concentrations of
PCBs that exceed the TSCA unrestricted use limit of 1 mg/kg. These oil stains are limited to

- areas 4 by 6 feet in extent and provide no significant ecological or human health threats via
migration . The stains could be addressed by concrete removal, painting over the stains, or, if
necessary, controlling building access .

PCBs were detected in the surface soil at sample location SS-14 near the radar tower. Aroclor-
1254 was detected at 1 .4 ug/kg, which is just above the regulatory criteria of 1 ug/kg. The area of
contamination appears to be de minimus, as no PCBs were detected above the regulatory criteria
in adjacent samples collected within 50 feet of this location .

The former Power Plant location contains three to five feet of fill material, consisting mostly of
charcoal . The subsurface soil (SS-1) analytical samples indicate only elevated levels of beryllium
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above the regulatory criteria. In addition, the groundwater (GW-2) analytical samples indicate
elevated levels of chromium and lead that only slightly exceed NYSDEC criteria.
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1.0 INTRODUCTION

1 .1 PROJECTAUTHORITY AND PURPOSE

The U.S . Army Corps of Engineers New York District (USACE) investigates potential
Department of Defense (DOD) related hazards at formerly used defense sites under the Defense
Environmental Restoration Program - Formerly Used Defense Sites (DERP-FURS). Based on
previously obtained sampling information, the USACE investigated potential soil and water
contamination at Camp Hero in support of a decision regarding whether further action is required .

All work was performed in accordance to the 24 April 2000 Final Work Plan for Data Collection
at DERP-FUDS - Camp Hero Property (Work Plan), except for the deviations noted in Section
2 .8 of this report .

1.2 BACKGROUND

The Camp Hero property covers approximately 415 acres to the immediate west of Montauk Point
State Park in Montauk, Suffolk County, New York (Figure 1-1) . The site is also bounded by the
Atlantic Ocean to the south, the State-owned "Sanctuary" property to the west, and Montauk
Point State Park and Montauk County Park across State Route 27 (Montauk State Boulevard) to
the north, and constitutes the only non-public lands in the immediate vicinity of the site .

Camp Hero was used for military purposes beginning in 1942, and subsequently during the Cold
War period. Military development included a series of underground bunkers associated with the
many gun batteries that were used as part of a coastal defense system installed during World War
II . Other developments on the site included a radar tower that was the main component of an air
defense system in operation during the Cold War, and an assortment of related buildings and other
structures .

In 1974, when some of the on-site military uses were still active, portions of the property were
transferred from DOD to the State ofNew York. With the departure of the last military personnel
from the site in 1980, the DOD declared the remainder of the property to be surplus Federal land .
Over the next few years the property was divided and deeded to the State of New York and Town
ofEast Hampton. The final land transfer to the State occurred in 1984.

The State's acquisition of the Camp Hero property from the Federal government was
accomplished through the "Federal Lands to Parks Program" administered by the National Park
Service . Properties conveyed through this program are restricted for public park and recreational
use.

The State's Camp Hero property is presently closed to the public, except for fishing access by
special permit and a limited number of other activities . Only two facilities on the site are active at
this time, a vehicle maintenance shop used by the New York State Office of Parks, Recreation,
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and Historic Preservation, and a New York State Park Police office . The developed portion ofthe
site is fenced and the inactive buildings and bunkers have been sealed.

During previous investigations of the site (Cashin 1998; Cashin 1999), oil stains were noted in
several building locations . The reports indicated that the stains could contain polychlorinated
biphenyls (PCBs) contamination from transformers and other potential sources previously located
at the site. In addition, one building and 47 aboveground and underground storage tanks (ASTs
and USTs) have been removed from the site. The soils surrounding the tanks are suspected of
being contaminated with petroleum hydrocarbons, metals and/or PCBs.

1 .3 OBJECTIVES

The project purpose was to collect definitive-level analytical data at the Camp Hero site . The
conclusions of the chemical data gathered from this investigation were used as a defense on
whether there is a need for further environmental action . The objectives were to collect analytical
data according to the USACE scope ofwork, in order to evaluate whether any additional remedial
action or investigation might be necessary .
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2.0 METHODOLOGY

2.1 OVERVIEW

Concrete chip samples, soil (surface and subsurface), groundwater and sediment samples were
collected and compared against applicable regulatory criteria to evaluate whether the constituents
present or pose any potential risk to human health or the surrounding environment.

Concrete chip samples were collected from inside on-site buildings in order to determine whether
oil stains noted within accessible site buildings contain PCBs.

Surface soil samples were collected to determine whether any stained areas or other areas in the
vicinity of former tanks or buildings contain contamination that poses potential risks to human
health, by comparing the results to the NYSDEC screening criteria/guidance . The presence of any
contamination in these areas was also qualitatively evaluated with respect to potential migration
to surface water drainages or groundwater.

Sediment and surface water samples were also collected from select locations to evaluate whether
on-site intermittent streams are impacted from runoff carrying soil, or former discharges from
facility buildings . Sediment data was evaluated against NYSDEC sediment and surface water
quality criteria to determine whether the concentrations pose potential ecological risk .

Shallow groundwater samples were collected at Area of Concern (AOC) H-11, the site of the
former power plant, which has been razed. Groundwater analytical results were evaluated against
NYSDEC groundwater (GA) criteria. The data was compared to surface soil concentrations
(SVOCs, metals, and PCBs) and sediment concentrations in an adjacent intermittent stream to
evaluate potential ecological impacts .

A field reconnaissance, supplemented with a review of prior studies, was used to identify
potential ecological receptors and exposure pathways .

2.2 UXO SCREENING

A magnetometer screening was conducted by a qualified unexploded ordnance (UXO) personnel
to identify the potential for any UXO prior to any intrusive sampling activities . Weston®
subcontracted EOD Technology, Inc. (EODT) to conduct the surface and subsurface UXO
surveying operations . EODT's personnel were responsible for protecting site personnel from
UXO-related hazards during site sampling where the potential exists for encountering UXO
hazards. The UXO personnel were responsible for the following activities :

Providing the UXO portion ofthe daily safety briefings;
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" Ensuring that all UXO-related site operations are conducted according to the document
entitled Safety Concepts and Basic Considerations for, revised edition, 16 February
1996, prepared by the USACE, Huntsville office (CEHNC. In addition, all UXO
activities are conducted in accordance with the Weston' SSHP, and other relevant
health and safety regulations and standards;

" Authorizing Stop-Work orders for UXO-related safety hazards;
" Identifying any known or potential UXO safety problems and implementing any

necessary corrective actions;
" Ensuring that all magnetometer instruments are calibrated, field checked, and operated

according to the manufacturer's instructions or established procedures, including the
recording of all data relative to equipment calibration, repair and replacement.

Only appropriately trained personnel conducted operations involving potential exposure to UXO.
Non-UXO personnel were allowed to sample in a suspected UXO area only if they were escorted
and directly supervised by a UXO-qualified technician . Once an area was cleared of UXO
hazards, and has been marked free of such hazards, non-UXO personnel were allowed to conduct
duties in the area unescorted, but were not allowed to leave the demarcated area unescorted .
Additionally, non-UXO qualified personnel were instructed not to touch or disturb any object that
potentially was UXO-related, and to immediately notify the UXO technician of the presence of
the object . Prior to conducting any intrusive activities, including setting stakes or marker posts,
the areas were checked by UXO technicians.

2.3 Soil and Concrete Chip Sampling

The focus of the investigation at the Camp Hero site is on areas where contaminated soils have
been suspected on the basis of prior studies (Cashin 1998 ; Cashin 1999). These areas were
reviewed during a field reconnaissance conducted by Westone and the USACE on 17 August
1999. A total of 3 chip, 15 surface soil, 5 subsurface soil and 2 MS/MSD samples were collected
from 9 AOCs on 12 April 2000. Figure 2-1 illustrates the sample locations, and Table 2-1
summarizes the sampling program. Sampling was performed in accordance to the 24 April 2000
Work Plan with the exceptions noted in the Deviations section ofthis report .

Chip samples were collected where staining was observed on the concrete floors from the
following buildings : Radar Tower (1 sample), Electrical Substation (1 sample), and Building 10
(1 sample). The samples were collected using a decontaminated hammer and chisel to chip the
concrete . The chipping was done in a cardboard box lined with a dedicated polyethylene sheet in
order to contain the sample . The sample was then swept up with a dedicated brush for sample
collection . The chip samples were analyzed for PCBs .

Soil samples were collected as follows. At each surficial soil location, a sample was collected at
the surface (0-6 inches below ground surface [bgs]) using dedicated trowels. Samples were
homogenized in-situ and apportioned into the appropriate sample jars . Surface soil samples were
analyzed for PCBs.
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Subsurface samples were obtained at the former Power Plant location and a possible former
cesspool near the Radar Tower. All subsurface samples were collected using a hydraulic portable
push sampling/boring device (Geoprobe®). Samples were collected at the depth of highest PID
readings or the six-inch interval above the water table. Soil cores were collected continuously
until the water table was reached. The soil was classified using the Burmeister Scale and was
recorded in the field book. Copies of the soil classification can be found in Appendix A. The soil
interval above the groundwater table that showed the greatest degree of staining or contained the
highest PID readings was collected for laboratory analysis . If no staining or PID readings were
observed a sample was collected in the six-inch interval above the groundwater table. After the
samples were collected, the boreholes were backfilled with soil, and the boring location was
measured in relation to the nearest landmark and recorded in the field book. The subsurface soil
sample collected by the Radar Tower was analyzed only for PCBs . Two of the four subsurface
soil samples by the Former Power Plant were analyzed only for PCBs, and the remaining two
were analyzed for SVOCs, PCBs, and PP metals . No PID readings were detected in any of the
soil samples.

2.4 Shallow Groundwater Sampling

Shallow groundwater samples were collected at five locations . Figure 2-1 illustrates the
groundwater sampling locations, and Table 2-1 summarizes the sampling program. Four of the
samples were collected near the former Power Plant, AOC H-11, and the fifth sample was
collected up-gradient of AOC-H-11 . One MS/MSD sample was collected at one of the five
locations. Grab groundwater samples were obtained subsequent to soil sampling using a
peristaltic pump and dedicated tubing for each location . The tubing was lowered into a slotted
screen (approximately 1-inch outside diameter), which was installed to the appropriate depth. The
shallow groundwater sampling was performed in accordance with the Work Plan with the
exceptions noted in the Deviations section of this report . Care was taken to purge the
groundwater until the turbidity diminished. The objective was to collect as turbid-free samples as
was feasible . The groundwater samples were collected for SVOCs, PCBs, and PP metals .
Samples collected for metals were preserved with HN03 in the field to achieve a pH less than 2.

2.5 Sediment Sampling

Seven sediment samples were collected to determine if any further investigation is necessary of
the intermittent streams on-site at four locations : in the vicinity of Building B-3 ; downslope of
Building 10 ; adjacent to AOC H-11 ; and near Building 203. Figure 2-1 illustrates the sediment
sampling locations, and Table 2-1 summarizes the sampling program. In addition to the seven
sediment samples an MS/MSD sample analysis was performed. The MS/MSD analysis was
performed on a sample collected near Bunker B-3. Samples were collected at a depth of 0-6-
inches bgs with dedicated trowels, and were homogenized in situ . Sediment sample collection
was performed in accordance with the Work Plan with the exceptions noted in the Deviations
section of this report. The sediment samples were analyzed only for PCBs .
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2.6 SURFACE WATER SAMPLING

No surface water samples were proposed to be collected in the Work Plan, but based on site
conditions (visible degradation to the stream quality) it was determined to collect one surface
water sample in a stream running behind Building 203 . During the field visit the surface water in
this location appeared turbid and degraded . It was brick red in color and was influenced by algal
growth. This stream would be the main migration pathway for any contaminants present in the
Building 203 area . The surface water was sampled for metals, PCBs, and SVOCs.

The surface water samples were collected prior to the collection of the sediment sampled from the
stream . The direct method was utilized to collect the surface water sample by dipping an
unpreserved sample container below the water surface while pointing the sample container
upstream . The sample container was lowered into the water upstream of the sampler, while
avoiding any disruption of the substrate .

2.7 SAMPLE PROCESSING AND SHIPMENT

In summary, the outside of each sample bottle was wiped with a clean paper towel to remove
excess sample material, the bottles were labeled and each sample container was sealed . All
samples (preserved and unpreserved) were placed immediately in a cooler with ice after sampling
and kept at approximately 4°C. The coolers were packed with granular absorbent (vermiculite) to
ensure sample preservation and integrity during shipment . The lids of the coolers were secured
with tape and sealed with Weston® custody seals. The samples were picked up by Severn-Trent
Laboratories personnel at the Westone office in Edison, New Jersey under chain-of-custody .
Laboratory personnel acknowledged receipt of the shipped samples at the time of their arrival by
signing the chain-of-custody. All sample documentation, identification, handling, storage,
preservation and shipping procedures followed the Work Plan .

2.8 SAMPLING EQUIPMENT DECONTAMINATION

Equipment decontamination was conducted upon arrival at the site and subsequent to collecting
samples. Decontamination was performed to minimize the potential for cross-contamination of
samples caused by transfer of contaminants from sampling equipment. Any equipment used to
collect samples that came into contact with the sample matrix was decontaminated in accordance
with the Work Plan .

FinalData Collection Reportfor Defense EnvironmentalRestoration Program Page 6

Formerly Used Defense Sites (DERP-FUDS), August 2000
Camp Hero - Montauk, NewYork



2.9 DEVIATIONS FROM THE WORK PLAN

With the approval of the USCAE task manager, Mr. Mark Lulka, the sampling effort on 12 April
2000 deviated from the Work Plan due to the following conditions and observations in the field .
All decisions to alter the sampling plan were agreed upon by the USACE representative on-site
after discussing the issues with Weston" personnel. The total number of samples collected and
analysis remain the same as presented in the Work Plan, however the location and/or matrix of
some of the samples were changed and are described below.

At the site of Building 203, 1 soil sample was planned for PCB analysis . Instead, 1 sediment
sample was taken for PCB analysis and 1 surface water sample was taken for SVOC, PCB, and
PP Metal analysis . The decision to collect these two samples was based on the on-site finding of
a stream running behind Building 203 that would be the main migration pathway for any
contaminants in this area .

At Buildings 5 and 10, only 1 chip sample for PCB analysis was collected from each building
instead of the 2 samples that were proposed. This decision was based on the lack of any floor
staining that was the basis for chip sampling. Instead of sampling and analyzing the 2 "unused"
chip samples, 2 additional subsurface soil samples were collected at Area of Concern (AOC) H-11
at the location of the former power plant. The subsurface samples were extracted from soil cores
collected with the geoprobe unit and were analyzed for PCBs. Three subsurface samples were
collected and analyzed for PCBs; SS-1 (7 .5'-8.0'), SS-2 (6.0'-6.5'), and SS-16 (11 .5-12.0') .

Only 5 groundwater samples were taken at AOC H-11 instead of the 6 samples proposed, for two
reasons. The first reason was that groundwater recovery was relatively poor which made
sampling difficult. Secondly, this decision was also made on-site in order to be able to address
the potential surface water pathway near Building 203. During the field visit the surface water in
this location appeared turbid and degraded . It was brick red in color and was influenced by algal
growth . Thus a surface water sample was collected at that location, in place of one of the
groundwater samples proposed at H-11 .
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3.0 RESULTS

3.1 FIELD ACTIVITIES/OBSERVATIONS

The Camp Hero property was investigated on two occasions . A site reconnaissance was
conducted on 17 August 1999, followed by the field sampling on 12 April 2000. Appendix B
contains photographs of the site activities, as well as photo documentation of sampling.

3.1.1 Concrete Chip Samples

All of the buildings on site have been locked up or sealed, and New York State Parks personnel
were needed to access the buildings in order to collect the concrete chip samples. In Building 10
hundreds of 3/4-inch chlorine reagent ampoules were discarded on the floor. Approximately two
feet from the entrance to Building 10, a stained area was observed, approximately one foot in
diameter and about 1/8-inch thick. There was not much visible staining in the building beyond
that one location. Sample C-1 was collected from the stained area .

The first floor of the Radar Tower contains a stained area, which was approximately four feet by
six feet in area. The stained area is present below several pipes extending from the ceiling labeled
"refrigerated water return ." The stained area is not darkly stained, and is adjacent to a six-inch

- diameter floor drain. The concrete was not stained below 0.5 inches . Sample C-2 was collected
from the stained area .

Building 5 contained a stained area, which is about three feet by five feet in area in the northeast
corner of the building basement. There is an opening to the outside approximately three to four
feet above the floor. No floor drains were observed in the basement where the four transformers
are still mounted on the wall . The staining in Building 5 extended to approximately'/4-inch below
the surface of the concrete . There was also no evidence of basement flooding . Sample C-3 was
collected from the stained area .

3.1.2 Soil Samples

The soils observed at the site were generally consistent throughout the site . In the upland portions
--- of the site the soil consisted of a medium to dark brown silty- to sandy-loam. In the drainage

ditches and low-lying areas, the soil consisted of black organic rich silt . In soil sample SS-10
(Bunker 1) a bare spot was observed, with possible staining . At soil sample location SS-11
(Radar Tower) an erosional gully is present leading from the former locations of the USTs to a
wetlands below, representing a potential pathway for contaminant migration . However,
contamination was present at SS-11, so it does not appear to be an actual migration pathway. At
sample location SS-13 (southeastern corner of Radar-Tower), a two-foot by two-foot slightly

FinalData Collection ReportforDefense EnvironmentalRestoration Program Page 8
~- Formerly Used DefenseSites (DERP-FUDS), August 2000

Camp Hero - Montauk, New York



stained bare spot was observed beneath a ladder. No other concerns were noted during the
collection ofthe surface soil samples.

The location of the former Power Plant has been filled to raise the surface terrain. The charcoal
fill was approximately three to five feet thick, thicken towards the wetlands . Beneath this fill is a
brown sandy loam to approximately seven to eight feet. A medium brown silty clay layer acts as
a semi-confining unit that is two to three feet thick. Beneath the clay is a sandy loam. No soil
staining or odors were noticed during the collection ofthe soil samples at the Power Plant.

No odors or stains were observed during the surface and sub-surface soil sampling near the
suspected former cesspool area.

3.1.3 Groundwater Samples

Groundwater was present at a depth of 7 to 12 feet at all sample locations . The grab groundwater
samples were collected from an interval extending approximately 7 to 15 feet bgs, depending on
the particular conditions at the location. Due to the presence of fines in the formation, the lack of
a filter pack, and the development procedure, the groundwater samples were relatively turbid . At
most locations the water appeared to clear up as volume was removed for sample collection . The
turbid samples were decanted after allowing the sediment to settle prior to preservation . No odors
or sheens were noted while collecting the grab groundwater samples.

3.1.4 Sediment Samples

Sediment sample SD-1 was collected in drainage creek below Building 11 . Scattered debris was
observed in the area, along with various plants and trees including skunk cabbage, spicebrush,
yellow birch, red maple and beech. The water depth was approximately two inches, and the
sediment was mostly organic with a lot of leaf litter . Charcoal was observed on the banks of the
drainage . Two outfall pipes were noted in the area ; one ten-inch diameter concrete outfall and a
six-inch diameter outfall. A surface sheen was observed on the water near the six-inch outfall, but
did not reform when broken up, which indicates that it is probably not contaminant-related .

Sediment sample SD-2 was collected at the confluence of the drainage ditch sampled at SD-1 and
another downstream, each about three to four feet wide and two inches deep . Skunk cabbage,
black gum, beech, and yellow birch were observed in the area. The sediment mostly consisted of
black organic material with leaf litter . There was evidence noted of historical bulldozing and
filling.

Sediment sample SD-3 was collected below Building 10 . A 24-inch concrete outfall was noted
entering the drainage . Vegetation observed at this location included black gum, red oak,
spicebrush, and skunk cabbage. The sediment was very organic rich .
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Sediment sample SD-4 was collected approximately 50 feet downstream of SD-3 . Deer prints and
skunk cabbage were noted in this area . The sediment was rich and very organic.

Sediment sample SD-5 was collected in a forested drainage approximately 150 feet west of
Bunker 3. The location was inundated with approximately '/z-inch of water. Skunk cabbage, red
maple, beech, mountain laurel and spicebush were observed in the area. The sediment was dark
gray, fine sandy loam with some organics .

3.1.5 Surface Water Samples

One surface water sample was collected near Building 203, south of the Radar Tower. A hole in
_ the south side of the building was noted where a pipe used to lead out. Also, a three foot wide

cement gully is present which runs to the away from the building and exits at a drainage area
below building 203 . This drainage ditch/wetlands contains phragmites and dogwood. The ditch
is about three feet wide and two to three inches deep. A lot of red algae was observed and a slight
sheen was evident. The area appears to be highly degraded . The surface water samples were
clear and odorless . Care was taken not to stir up the sediments and the algal-like iron-oxide
deposits that nearly covered the entire streambed.

3.2 ANALYTICAL RESULTS

Analytical results for detected compounds are presented in Tables 3-1 through 3-6. Appendix C
contains the complete analytical data package provided from the laboratory .

3.2.1 Concrete Chip Samples

Analytical results for disposal issues and site planning were compared to Toxic Substance Control
Act (TSCA) PCB cleanup levels specified in 40 Code of Federal Regulations, Part 761 .1 (b) (5)
and 761 .61 ("the PCB Mega-Rule", June 1998).

Analytical results indicate that PCBs were detected in two (C-2 and C-3) of the three concrete
chip samples were present above the TSCA unrestricted use limit of 1 mg/kg. The concrete chip
sample from Building 10 (C-1) contained no detectable levels of PCBs. The concrete chip sample
from the Radar Tower (C-2) contained Aroclor-1260 (1 .6 mg/kg), and Aroclor-1254 (4.1 mg/kg)
at concentrations exceeding the TSCA unrestricted use limit. Aroclor-1268 was also detected in
sample C-2 at 0.55 mg/kg, which is below the TSCA limit. The concrete chip sample from
Building 5 (C-3) only contained Aroclor-1254 (4.7 mg/kg) at a concentration exceeding the
TSCA unrestricted use limit. No otherPCB compounds were detected in sample C-3.

Table 3-1 summarizes the PCB detection in the concrete chip samples.

3.2.2 Soil Samples

Fifteen surface soil samples were collected and analyzed only for PCBs, three subsurface soil
samples were collected and analyzed only for PCBs, and two subsurface samples were collected
and analyzed for PCBs, metals and SVOCs. The analytical results were compared to the
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Recommended Soil Cleanup Objectives, NYSDEC 24 January 1994 Technical and
Administrative Guidance Memorandum, "Determination of Soil Cleanup Objectives" (TAGM).

In the surface soil PCB samples four sample locations contained detectable levels of PCBs .
Surface soil sample SS-7 was collected near Building 3, and contained 0.19 mg/kg of Aroclor-
1262, which is below the 1 mg/kg TAGM level and the 10 mg/kg soil cleanup criteria to protect
groundwater. Surface soil sample SS-10 was collected near Building 10 and contained 0.3 mg/kg
of Aroclor-1260 . Five surface soil samples were collected near the Radar Tower (SS-11 through
SS-16) and analyzed for PCBs only . Two of the samples, SS-13 and SS-14, contained detectable
levels of PCBs . SS-13 contained Aroclor-1248 (0.38 mg/kg) and Aroclor-1254 (0.95 mg/kg)
below the regulatory criteria . SS-14 contained Aroclor-1254 (1 .4 mg/kg) at a concentration
exceeding the soil cleanup objective set forth in the TAGM, but is below the criteria to protect
groundwater. No PCBs were detected in the remained ofthe surface soil samples .

The only subsurface soil sample that contained a detectable concentration of PCBs was collected
from the location of the former Power Plant (SS-1 7.5-8.0) at a depth of 7.5'-8 .0' bgs. Aroclor-
1260 was detected at 0.27 mg/kg, which is below the regulatory criteria. No PCBs were detected
in the subsurface sample collected near the suspected location of a cesspool near the Radar Tower.
The PCB soil results are summarized in Table 3-2.

In addition to PCBs, two subsurface soil samples collected at the location of the former Power
Plant were also analyzed for metals and SVOCs. No SVOCs were detected in the subsurface soil
samples. The metals results were compared to the TAGM, and only beryllium was detected at a
concentration exceeding the TAGM. Beryllium was detected at 0.25 mg/kg in sample SS-1 7 .5-
8 .0, near the former Power Plant, which exceeded the regulatory criteria of 0.16 mg/kg. Other
metals that were detected below the regulatory criteria in the subsurface soil samples include lead,
chromium, copper, zinc, nickel, and arsenic. The metal analytical results are summarized in Table
3-3 .

3.2.3 Groundwater Samples

Five groundwater samples were collected and analyzed for SVOC, metals and PCBs from the
location of the former Power Plant and one upgradient background location . No PCBs were
detected in any of the groundwater samples. Three SVOCs were detected in three separate
groundwater samples. Diethylphthalate was detected in sample GW-1 (Power Plant) at 0.6 pg/L .
Fluoranthene was detected in sample GW-2 (Power Plant) at 0.7 4g/L . Bis(2-
ethylhexyl)phthalate was detected in sample GW-3 (Power Plant) at 2.2 ptg/L. None of these
compounds are listed as having water quality standards in New York State. Table 3-4

-- summarizes the SVOC detections in the groundwater samples.

Metals were detected in one sample at concentrations that exceed the New York State Surface
Water and Groundwater Quality Standards . Sample GW-2 (Power Plant) contained chromium at
56.9 p,g/L, which exceeds the regulatory criteria of 50 pg/L, and lead at 25.6 pg/L, which exceeds
the regulatory criteria of 25 pg/L. The levels of chromium and lead were elevated in relation to
the reference well located upgradient of the former Power Plant location. No other metals were
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detected in the groundwater samples at concentrations exceeding the regulatory criteria . Other
metals that were detected but are below the regulatory criteria include nickel, beryllium, zinc,
mercury, copper, and arsenic . Table 3-5 summarizes the metal detections in the groundwater
samples.

3.2.4 Sediment Samples

Five sediment samples (SD-1 through SD-5) were collected near the site of Building 203 (one
sample), Building 10 (two samples) and the former Power Plant (two samples), and were analyzed
forPCBs. No PCBs were detected in any of the sediment samples.

3.2.5 Surface Water Samples

One surface water sample (SW-1) was collected in a stream behind Building 203, and was
analyzed for PCBs, SVOCs, and metals . No PCBs or SVOCs were detected in the surface water
sample . Two metals, zinc and arsenic, were detected in sample SW-1, but were below the New
York State Surface Water and Groundwater Quality Standards. Table 3-6 summarizes the
detections ofmetals in the groundwater samples.

3.3 DATA QUALITY

3.3.1 Laboratory Analysis

Two laboratory reports (Z292 and Z293) were submitted for data generated for samples collected
from the Camp Hero site . Quality parameters such as holding times, moisture content (soil
samples only), instrument performance (e.g ., tuning, initial and continuing calibrations, and
internal standards), blanks, surrogate compound recoveries, matrix spikes recoveries, and
laboratory duplicates were reviewed to assess data quality . Other than the discussion outlined
below, no major data quality issues were identified .

" Moisture Content

The moisture contents of sediment samples SD-1, SD-2, SD-3, and SD-6 were greater than 50%
but less than 90%. As a result, the non-detects were qualified as "UJ" and the hits "J" .

Calibration

Initial calibration is used to determine the linear ranges of the instrument used in sample analysis
so that the concentrations of compounds/analytes of interest detected in a sample can be correctly
quantified . The continuing calibration verification ensures the validity of the initial calibration
used for result quantification . The relative standard deviation (RSD) was used to evaluate the
initial calibration results; the percent difference (%D) was used to evaluate the continuing
calibration verification .
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Laboratory RWort Z293

In the semi-volatile analysis, the percent Ds of 3,3'-dichlorobenzidine and bis(2-ethylhexyl)
phthalate did not meet the method requirements . As a result, the non-detects of the two
compounds in samples SS-1-7.5-8 .0 and SS-2-6.0-6.5 were qualified as non-detect at an
estimated quantitation limit (UJ) .

Blank Contamination

Method blanks were evaluated for potential contamination introduced by the laboratory in the
analytical procedures which may result in false positive identifications .

Laboratory Report Z292

In the semi-volatile analysis, bis(2-ethylhexyl)phthalate (4.1 ~tg/L) was detected in the method
blank. Sample GW-3 contained bis(2-ethylhexyl)phthalate at a concentration (2.2 p,g/L) less
than 10 times the blank concentration. As a result, the bis(2-ethylhexyl)phthalate result
reported for sample GW-3 was qualified as non-detect (U).

Compound Identification and Detection/Quantification Limits

Chromatograms and spectra were reviewed to ensure that the detections of compounds of interest
reported by the laboratory were correct . The sample reporting limits were compared to the
method blank reporting limits to ensure those reported for each sample reflected the correction of
dilution factor, percent moisture (soil only), and the sample weight/volume (if different from what
was used for method blank) used in sample preparation.

Laboratory Report Z293

Because the presence of common isomers in the following Aroclors, the detection of multi-
Aroclors in a sample resulted in difficulty in correctly quantifying these Aroclors : 1248/1254,
1254/1260, and 1260/1262/1268 . As a result, if a sample contained any of these Aroclor
pairs, the concentrations of these Aroclors were qualified as estimate (J). The "J" qualifier
was applied to the following sample results: SS-13 (Aroclors 1248 and 1254) and C-2
(Aroclors 1254, 1260, and 1268).

Accuracy

The recoveries of matrix spike/matrix spike duplicate (MS/MSD) and the blank spike (BS) were
evaluated against the laboratory-generated control limits .

For metal analysis, the recoveries of antimony in SS-1-7.5-8.OMS/MSD were less than the QC
limits . As a result, the non-detects of antimony in samples SS-1-7 .5-8.0 and SS-2-6.0-6.5
were qualified with an "UJ".
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For PCB analysis, the recoveries of Aroclors 1016 and 1260 were less than the QC limits in
SS-15MSD. As a result, the non-detects of Aroclor 1016 and 1260 in sample SS-15 were
qualified with an "UJ".

Precision

This data quality indicator is defined as a measure of reproducibility or variability of a
measurement under a given set of conditions, and is expressed as relative percent difference
(RPD). The laboratory duplicate analysis (metals only) and the results of MS/MSD were
reviewed to assess the data quality .

Laboratory Report Z293

The variance of Aroclors 1016 and 1260 recoveries between SS-15MS and SS-15MSD
exceeded the laboratory-generated control limits . No further data qualification was required
because the results ofAroclors 1016 and 1260 reported for SS-15 were already qualified under
the review of precision.

Representativeness

This data quality indicator is defined as the extent to which data measure the objective of the data
collection . It is less quantitatively defined than accuracy or precision and represents the ability of
sample collection and handling steps to accurately reflect site characteristics . As such, it is
controlled primarily by sampling program design and is influenced by field QC sample results.

" Comparability

This data quality indicator is a measure of the equivalence of data . Comparability for sampling
involves application of consistent sample designs and time period, which comparability for
analyses encompasses issues related to different methodologies, detection limits, laboratories,
units of measure, and sample preparation procedures . The potential for comparability concerns
was minimized through the design of the Quality Assurance Program Plan (QAPP) and sampling
methodologies . Standardized sampling techniques and analytical methods were used to attain
project objectives .

Completeness

This data quality indicator is defined as the measure of the amount of usable data resulting from a
data collection activity . All samples collected for in the field are accounted for tin the sample
data packages and the data are 100% complete from a deliverable standpoint, as tracked through
the chain-of-custody process.

3.3.2 Field QC Samples

Field QC samples, such as field blank and field duplicate samples, were not collected .
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4.0 SUMMARYAND RECOMMENDATIONS

The following summary statements and conclusions can be drawn from the results of this
investigation:

" The oil stains on the concrete floors of Buildings 5t-and the Radar Tower contain
concentrations of PCBs that exceed the TSCA unrestricted use limit of 1 mg/kg. These oil
stains are limited to areas 4 by 6 feet in extent and provide no significant ecological or human
health threats via migration . The stains could be addressed by concrete removal, painting over
the stains, or, if necessary, controlling building access . These stains do not pose an imminent
health threat as the building are presently sealed from public access .

" PCBs were detected in the surface soil only at sample location SS-14 near the radar tower.
Aroclor 1254 was detected at 1 .4 ug/kg, which is just above the regulatory criteria of 1 ug/kg.
The area of contamination appears to be de minimus, as no PCBs were detected above the
regulatory criteria in adjacent samples collected within 50 feet ofthat location .

" The former Power Plant location contains three to five feet of fill material, consisting mostly
of charcoal . This area was investigated primarily for the presence of PCBs . No PCBs were
detected in soils or groundwater from within this area. The subsurface soil (SS-1) analytical
samples indicate elevated levels of beryllium above the regulatory criteria. In addition, the
groundwater (GW-2) analytical samples indicate levels of chromium and lead slightly
exceeding the criteria. The levels of chromium and lead were somewhat elevated in relation
to the reference well located upgradient of the former Power Plant location . Of the 5 shallow
groundwater probes sampled near the former power plant B-11, (GW-2) was the only sample
in which contaminant levels were elevated. Given the close proximity of these samples
(within 50 ft of one another) it is likely that the levels are due to sample variability associated
with turbidity observed in the samples during field collections.

" Surface water and sediment data collected revealed no evidence of contaminant transport
pathways from the buildings to adjacent sensitive environmental areas, such as forested
wetlands and streams.
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TABLE 2-1
SUMMARY OF SAMPLING PROGRAM

CAMP HERO SITE - MONTAUK, NEW YORK
APRIL, 2000

BUILDIN L CATION NUMBER F SAMPLES ANALYTICAL PARAMETERS

Radar Tower Building 1 1 hip PCBs
4 Surficial Soil, 1 MS/MSD PCBs
1 Subsurface Soil PCBs

Near Radar Tower Site of UST 16 1 Surficial Soil PCBs
Near Radar Tower Site of UST 18 1 Surficial Soil PCBs
Near Radar Tower Site of Building 203 1 Sediment PCBs

1 Surface Water PCBs, SVOCs, PP Metals
Bunker B-1 Old Equipment Room 1 Surficial Soil PCBs
Bunker B-3 Electrical Equipment Room 3 Surficial Soil PCBs

2 Sediment, 1 MS/MSD PCBs
Electrical Substation Building 5 1 Chip PCBs

2 Surficial Soil, 1 MS/MSD PCBs
Water Filtration Building Building 10 1 Chip PCBs

2 Sediment PCBs
Former Power Plant Area of Concern (H-1) 5 Groundwater, 1 MS/MSD PCBs, SVOCs, PP Metals

2 Surficial Soil PCBs
2 Subsurface Soil PCBs, SVOCs, PP Metals
2 Subsurface Soil PCBs
2 Sediment PCBs



TABLE 3-1
SUMMARY OF PCB CONCRETE CHIP SAMPLES
CAMP HERO SITE - MONTAUK, NEW YORK

APRIL, 2000

SAMPLE ID C-1 C-2 C-3
DATE COLLECTED 4/12100 4/12/00 4/12/00
SAMPLE DEPTH NA NA NA
LOCATION Buildin g 10 Radar Tower Building 5
UNITS u 1k u /k u /k

Aroclor-1260 70 U 1600 400 U
Aroclor-1254 70 U 4100 4700
Aroclor-1268 70 U 550 j 400 U



TABLE 3-2
SUMMARY OF PCB DETECTIONS IN SOIL
CAMP HERO SITE - MONTAUK, NEW YORK

APRIL, 2000

SAMPLE ID SS-1 0.5-1 0 SS-1 7.5-8.0 SS-2 2.5-3 .0 SS-2 6.0-6.5 SS-0 4.5-5.0 SS-4 5.5.6 .0 SS-5 SS-6 SS-7 Soil Cleanup Regulatory

DATE COLLECTED 4112/00 4/12/00 4/12/00 4/12/00 4/12/00 4112/00 4/12!00 4112100 4/12/00 Criteria to Criteria'

SAMPLE DEPTH 0 .5'-1 .0' 7 .5'-8 .0' 2 .5'-3 .0' 6 .0'-0 .5' 4 .5'-5 .0' 5 .5'-6 .0' 0 .0'-0.5' 0 .0'-0 .5' 0.0'-0,5' Protect (mg/kg)

LOCATION Power Plant Power Plant Power Plant Power Plant Power Plant Power Plant Building 5 Buildi 5 Building 3 Groundwater
UNITS k

Aroclor-1260 0 076 U 0 .27 0.075 U 0 .083 U 0 .082 U 0 .076 U 0 .083 U 0 .082 U 0 .084 U 10 1'

Aroclor-1262 0 .076 U 0 .074 U 0.075 U 0 .083 U 0 .082 U 0 076 U 0 .083 U 0 .082 U 0 .19 10 1'

Aroclor-1248 0 .076 U 0 .074 U 0.075 U 0 .083 U 0 .082 U 0 .076 U 0 .083 U 0 .082 U 0 .084 U 10 1'

Aroclor-1254 0 .076 U 0 .074 U 0.075 U 0 .083 U 0 .082 U 0 .076 U 0 .083 U 0 .082 U 0 .084 U 10 1'

Aroclor-1268 0 .076 U 0 .074 U 0.075 U 0. 083 U 0 .082 U 0 .076 U 0 .083 U 0 .082 U 0 .084 U 10 1'

'Recommended Soil Cleanup Objectives, NYSDEC 24 January 1994 TAGM, "Determination of Soil Cleanup Objectives" .
SB - Site Background .
Shaded concentrations indicate exceedences of the regulatory criteria .

- 1 ug/kg for surface soil, 10 ug/kg for sub-surface soils .



TABLE 3-2 (continued)
SUMMARY OF PCB DETECTIONS IN SOIL
CAMP HERO SITE - MONTAUK, NEW YORK

APRIL, 2000

SAMPLE ID SS-8 SS-9 SS-10 SS-11 SS-12 SS-13 SS-14 5S-15 SS-16 0.25-0 .7 SS-16 11 .5-12 . Soil Cleanup Regulatory

DATE COLLECTED 4/12/00 4/12/00 4/12/00 4/12/00 4/12/00 4/12/00 4/12/00 4/12/00 4/12/00 4/12/00 Criteria to Criteria'
SAMPLE DEPTH 0.0'-0 .5' 0.0'-0 .5' 0 .0'-0 .5' 0 .0'-0 .5' 0 .0'-0 .5' 0 .0'-0 .5' 0 .0'-0 .5' 0 .0'-0 .5' 0 .25'-0 .75' 11 .5'-12 .0' Protect (mg/kg)
LOCATION Buildin 3 Buildin 3 Building 10 Radar Tower Radar Towe Radar TowerRadar Tower Radar Towe r Cesspoo l Cesspoo l Groundwater
UNITS malka molka malko ma/ka malka ma/ka ma/kp mplkA malkta mp/kg ~ tmp/ka) _~

Aroclor-1260 0.08 U 0 .1 U 0.3 0.08 U 0.08 U 0.08 U 0.09 U 0.08 U 0.075 U 0.082 U 10 1'
Aroclor-1262 0.08 U 0 .1 U 0.08 U 0.08 U 0.08 U 0.08 U 0.09 U 0.08 U 0.075 U 0.082 U 10 1'
Aroclor-1248 0.08 U 0 .1 U 0.08 U 0.08 U 0.08 U 0.38 0.09 U 0.08 U 0.075 U 0.082 U 10 1'
Aroclor-1254 0.08 U 0 .1 U 0.08 U 0.08 U 0.08 U 0.95 1 .4 0.08 U 0.075 U 0.082 U 10 1
Aroclor-1268 0.08 U 0 .1 U 0.08 U 0.08 U 0.08 U 0.08 U 0.09 U 0.08 U 0.075 U 0.082 U 10 1'

'Recommended Soil Cleanup Objectives, NYSDEC 24 January 1994 TAGM, "Determination of Soil Cleanup Objectives" .
SB - Site Background .
Shaded concentrations indicate exceedences of the regulatory criteria .

- 1 ug/kg for surface soil, 10 ug/kg for sub-surface soils .



TABLE 3-3
SUMMARY OF METAL DETECTIONS IN SOIL
CAMP HERO SITE - MONTAUK, NEW YORK

APRIL, 2000

SAMPLE ID SS-1 7 .5-8 .0 SS-2 6 .0-6 .5 Regulatory
DATE COLLECTED 4/12/00 4/12/00 Criteria'
SAMPLE DEPTH 7.5'-8 .0' 6.0'-6 .5'
LOCATION Power Plant Power Plant
UNITS m /k m lk m /k

LEAD 2.3 2 .6 SB
BERYLLIUM 0.25 B 0 .068 U 0 .16 or SB
CHROMIUM 9.9 7 .6 10 or SB
COPPER 5.7 4 .1 B 25 or SB
ZINC 17.0 7 .2 20 or SB
NICKEL 6.3 B 3.2 B 13 or SB
ARSENIC 0.7 U 0.96 B 7.5 or SBA

'Recommended Soil Cleanup Objectives, NYSDEC 24 January 1994
TAGM, "Determination of Soil Cleanup Objectives" .
SB - Site Background .
Shaded concentrations indicate exceedences of the regulatory
criteria .



TABLE 3-4
SUMMARY OF SVOC DETECTIONS IN GROUNDWATER

CAMP HERO SITE - MONTAUK, NEW YORK
APRIL, 2000

SAMPLE ID GW-1 GW-2 GW-3 GW-4 GW-6 Regulatory
DATE COLLECTED 4/12/00 4/12/00 4/12/00 4/12/00 4/12100 Criteria'
LOCATION Power Plant Power Plant Power Plant Power Plant Background
UNITS u /L u /L u L u L u L u lL

Diethylphthalate 0.6 0 .4 U 0.4 U 0.4 U 0.6 U NS
Fluoranthene 0 .6 U 0 .7 0.5 U 0.5 U 0.7 U NS
bis(2-ethylhexyl)phthalate 2 .3 U 2 .3 U 2.2 2.2 U 2.8 U NS

'New York State Surface Water and Groundwater Quality Standards .
Shaded concentrations indicate exceedences of the regulatory
criteria .
NS - No Standard



TABLE 3-5
SUMMARY OF TOTAL METAL DETECTIONS IN GROUNDWATER

CAMP HERO SITE - MONTAUK, NEW YORK
APRIL, 2000

SAMPLE ID GW-1 GW-2 GW-3 GW-4 GW-6 Regulatory
DATE COLLECTED 4/12/00 4/12/00 4/12/00 4/12/00 4/12/00 Criteria'
LOCATION Power Plant Power Plant Power Plant Power Plant Back round
UNITS u L u L u /L u L u IL u /L

NICKEL 5.9 22.1 6.9 10 .0 6.6 100
BERYLLIUM 0.2 U 0 .77 0.28 0.36 0.41 NS
ZINC 22.8 64.2 20 .6 29 .5 19.8 NS
CHROMIUM 3.3 56.9 2 .7 9 .1 10.9 50
LEAD 2.1U 25.6 2 .1U 2 .1U 2.1U 25
MERCURY 0.1U 0 .12 0 .1U 0 .1U 0.1U 0.7
COPPER 2.7 U 31 .5 2 .7 U 7 .8 9.9 200
ARSENIC 3.6 U 22.1 3 .6 U 3 .6 3.6 U 25

'New York State Surface Water and Groundwater Quality Standards.
SB - Site Background .
Shaded concentrations indicate exceedences of the regulatory
criteria .
NS - No standard .



TABLE 3-6
SUMMARY OF TOTAL METAL DETECTIONS IN SURFACE WATER

CAMP HERO SITE - MONTAUK, NEW YORK
APRIL, 2000

SAMPLE ID SW-1 Regulatory
DATE COLLECTED 4/12/00 Criteria'
LOCATION Building 203
UNITS uq/L ug/L

ZINC 13 .7 66
ARSENIC 4 .1 63`

'New York State Surface Water and Groundwater Quality Standards .
SB - Site Background .
Shaded concentrations indicate exceedences of the regulatory
criteria .
* - Dissolved arsenic form .
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GEOLIS. Location Identification Form
CLIENT NL - u-__r~.F _

PROJECT Ca~""p Iyorp Z~/4 (C7III~( /fir'!
~~AL-1TY LEVEL . - 2 . 3 x

PROPERTY _-~-^7D Hp/l~ , goo'I6uK: ICJ -NIT SYSTEM : ENGUS - METRIC ~ I

F ..-. . Plc.,-d e... ~C~SITE / AREA : ~---
SB-LOCATION ID :

~~/~ looATIN
c s~G~'

BEG D E:

Abr,END DATE : 46-1
LOGGER : 1Srry/~ W 7 rn ¢ i` °

LOCATION TYPE : ~a}iy PIZ - WEL - PIT -

TEST PIT: LENGTH : .̀/ FT WI TH: FT/M C ~P~ ag~.l

BOREHOLE COMPLETED IN : OVERBURDEN BEDROCK

e~FI ME T R T 4'~RBEDROCKCON D: NO O L - SIPS - AUG - COR - CU c

TOTAL DEPTH: FT/M BGS

-- ---------------------
DEPTH TO BEDROC . - ---- V^~1/'°`'~ FT/M BGS

-BOREHOLE DIAMETER No.t : I IN/CM _

INTERVAL: 0 TO °~ FT/M gGS
SITE SKETCH

ESTIMATED SURVEYED
METHOD : HSA SSA BKA JET SURFACE

CRT RRT COR DAW ELEVATION:
i

CST DCD DHH SON
COORDINATE :NOTHER : Cr>~rp~~,Q .

FLUID: AIR - WATER - MUD - FOAM - ON I E. COORDINATE :
MEASURING

BOREHOLE DIAMETER No .2 : IN /CM ; POINT ELEVATION/

INTERVAL: TO ! WELL PERMIT No .

METHOD : HSA SSA BKA JET ALIAS IDWELL RECORDATION No
CRT RRT COR CAW -------------------- -----------------------------------------

CST DCD D SON HOLE ABANDONED (ZED - NO P' YES OESCRBE IN COMMENTS)

OTHER : WELL INSTALLED? YES -

FOAM - 'DONE WELL CLUSTER ? YES -® No . OF WELLS:
--- --- ?NESTWELL YES -Q No. OF WELLS:

'N ;CM
~PUMPS INSTALLED YES

FT'M BGS

E

TYPE DEPTH
BKA JET

S

PURGE:
;,OR DAW
DHH SON SAMPLE :

OTHER : BOREHOLE TESTING
- FOAM - NONE

---------------------------------------------------- - - - - - - - - - - - - -
~~

I BOREHOLE GEOPHYSICS ? YES -0I~~
DRILLING/EXCAVATING CO A , ! , 7R4, SLUG TETESTS') YES -

DRILLER/OPERATOR : PACKER TESTS ? YES - N~

EQUIPMENT/RIG : 7 ~cu.-s~c~ G" eOp/O~ PUMPING TESTS ? YES - J

COMMENTS :

DATA ENTRYBY: OC REVIEWB`! : QA REVIEW BY~
GATEENTEMD_ I REVIEW DATE REVIEW DATE
CSC REPORTS PRINTED ? YES - NO APPROVED WITH- Wn HCUT REV1=NS , APPROVED WTH- WTHOUT REVISIONS

CCPYRIGHT Z 1990, 1994 by Roy = Nestor -c GEOLIS Version 1 4 jAN '995 GC2Ct r
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GEOLIS," Borehole Logging Form
CCM=ANA 46(./ T . W~S~G-n~ ~JJL _UCA-'C% l

-----~Q~ r ---

~L:EN- w - ~u1s~c -- ZA-E
DRO~ECT C1?v/-n-',O ul~( LOI~PO~ LDGGEa

Si'E / AREA cl~^le. y "'~o / F(jY~r¢r P ".y #W S:GNA '..PE

SAMPUNG VF-NC[) SoS - CSS -STB - CTS - C--- COR - NS =_UID ENTRY/ -TV BGS GPM

C)-,=R (3pQdOL*-! LOSS ZCN'ES :T/M BGS GPM

SAMPLING I _ 0 q
l gGS ANAL` "CAL SAMPLE ID VTERVAL ( FT/M BCa'NTERVAL O _ 1

RECOVERY 3 - __ -_-V NA
BLOW
AUNT : IN/CM NA

POD % NA

TYPE/LAB UND-DIS-CMP! MOB -GEO-CHM-

1 -

TYPE/LAB, UND-DIS-CMP / MOB -GEO-CHM-

UTHOLOGY
SAMPL'NG INTERVAL No ARCHIVED?

YES-NOJrHOLOGICINTERVAL Nc

UTHOLOGIC (,/
NTERVAL : O TO ©' ~ FT/M BOS RECOVERY

MATEPoAL ~;ytI3~L - L - UNCERTAIN

CBSERVED : STN-SHN-ODR-PRD-NA-OTHER :

INSTRUMENT ITYPE fl READING O

INSTRUMENT 2 TYPE READING.

OVERBURDEN PA°Hl c BEDROCK
LOG

SECONDARY T'PE : NA -BED - CLS -MIX SE00NDARY I SECONDARY TYPE NA - BED - VEN - MIX SECONDARY

COLOR MUN - GSA r'- a -I COLOR MUN - GSA

COLORAT;ON 0 -STN - MO' - VAR aOCK7YPE : C"HER

T~JCTURE C-M-= SED : SHL-SL . -SST- .,GL-!S7-DOL-COL

GRAVEL . MET SLA-PHY-SHS-GNS-HRN-OZf-MBL

SAND ~O %- - -
% GN: GRN-RHr-BSL-GBR-TUF-BRC

SILT 1 d % %
I LIRE : - M - = NA

I
CL4Y ,S © % % 3 VEL . - - - % Y

vDRGANIC - - - %5

ROJNDNESS SILT %
GRAVEL : FAC-STR-ANG-SL9-RND-NA

SAND ANG-SUB ;ND-NA -

SORT NG WEL - MOD0- NA
GRk N Tv">c 0-Z - =G - FOS - 9l0 - NA

-

'
'fA'aIX CAL-MC- ..̂XD-AAG-SIL-ORG-NA

P5'iCl " NON- C-MOD--+GH-NA

v j - "P=NGT- = rC-VWK-VJEK -MOD
-©S --~.AVC S''JRE DRY WE- - SAT S' - VS'-EST

C=MEN-ATION NON - SL' - MOD - WE'- - NA _- =1ER CONTAC7 S!-~ - GP D - DIF - SAN - NA~

GaAN'YPE(p-7J-=RG-FOS E~0 NA
-\J

----- RC-BED-NA-OT,E ;SE :ONDARY V�3
MA-P'X 0-CSM-,AL-C)0D-AaS_-NA =OPOSIT" r;,- OC-LOW

S-RENGTH . �̂p4/NOC S'F-FRMCSF - :.SE-NA WEATHERING FRS-S'-"-M D-,IGH-CPL-NA

U=PEP, CCNTACT SID - GR,O - DiF - SME -e NATURAL FRACTU E SETS

BEDDING INTERVAL (=M1 BGS) */FT-M 04P Dl FILLJSHAPE/ROUGH/SURFACE
"F+1CKNES9 IN/C1v1 I I'l op"-vRr-Fu

NUMBER
vur-CUR-uw-9Tr-laa_

Rbyl l- MOD - ROH

"Y::)E . )SID -RPL-HOR-'.NC-
S ECUI-MIN-C9D-STN-W-

MAS-LAM-GRU-GRD-NA

N "T

i aHAf 'CUR-UM-97P AA_
ROIKiF~ . H . MOO - Al

ST-IATL,NIT

-

SURFACE C -MIN-= .STW-W'-11

FILL OA+- - FUL
SI~APE q1 CU -UND9TC-PP

NCTEJNE : Row- 8M.- MOO'S RON
I SURFACE C-+ MIN-OCSt STN N"-

NEIT SAMP/1J"HNo DEDT41NTE;VAL NC- SAMPLED
SNAPS PLN-CUR-LAID -9TF'AA

INTERVAL / NC =_~,OVERY ~~N eMM . MOO - r+oM
;

(SURFACE CLN-MIN OM-9TN .v--

GCMMEN"S ,t1

CC--r*'P GI-7 D 1991 by Roy F Weator inc 3EC'LS Vel ' 4 AN '395 GJ3~-
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GEOLIS, Borehole Logging Form
COV=AN`i ---

~~E~T - = usack -- -A-E~ 1 ~'L
:

,~ ~-
roar,~~Qd' !(~10CJEC' _CGGEr .._ -

p ,q~SITE / AREA ~'^~y"'~O / FdYw¢.~ rdv~v l~r~1rl S!GNAT LR=

SAMPUNG ME'HCD S=S - CSS - STB -CTS - C_--COP - NS =_UID ENTav/ ~T/M BGS GPM

_HER 6papAC-I LOSS ZONES PT/M BGS GPM

SAMPUNG INTERVAL ANAL" :CAL SAMPLE ID NTERVAL (FT1M B(36)

RECOVERY =' ;M NA

ELCW 'YPE/LAB UND-DIS-CMP ; MOB -GEC-CHM-

;AUNT
N/CM NA' / _

;CD % NA 'YPE / LAB LIND - DS -CMP / MOB -GEO -OHM -

LOGY MATERIAL ATL - - UNCERTAIN
SAMPLING INTERVAL No ARCHIVED?

YES-NO OBSERVED STN -SHN-ODR-PRO-NA-OTHER :
JTHOLOGIC INTERVAL No n

v READINGNO INSTRUMENTiTYPE :
UTHOLOGIC L

RECOVERY/~ FT/M BW' TOINTERVAL INSTRUMENT 2 TYPE READING.

OVERBURDEN °r+lc BEDROCK

SECONDARY TYPE NA - BED - CLS - MIX SECONDARY SECONDARY TYPE NA - BED - VEEN - MIX SECONDARY

COLOR MUN-GSA 0 COLOR MUN - GSA

COLORA710N- (~;)-STN-MO`-VAR ROCK TYPE . C'yER I
TEXTURE : C-M-= SED : SHL-SL_-SST-�̂GL-IST-DOL-COL

GRAVEL. - - - 3'0 % % MET . SL.A-PHY-SHS-GNS-FIRN-OZ'-MB_

SAND `1_U sY~ _ 70 % % GN GRIN - R1 - BS-, GBR - TUF - BRC

SILT : / % % fI ~ URE C-N-' NA
CLAY % % I J VEL

ORGANIC : a6 %
i

SAN - - - % % f

ROJNDNESS : SI'_T % %
GRAVEL FAC - STR - ANG - SLB - RND - NA

-
C Av~J . - MUD 9b ~:

SAND ANG-CDRND-NA
-

3RA N TYPE 0-Z - =G - FCS - BIO - NA
SOP7ING WE' YOD-POR NA -

YATRiX : CAL-

^

. . CXJ-ARG-SIL-ORG-'vA
pIAS-1C'.-v N~ . .CW - MOD - HGH - NA

-
-

R=NGT-: _ -'vWK - WEK - MODS'
'~.'C S l,qE DRS WE' - SAT - ~:A STa VS--EST -

-=YENTA-ION 101 -SL' MCD-WEL-NA - ---=~=_R CCVTAC" -' . GRD- DIF - SAM -NA~~'

GaIUN ^IP=1 07ZJ -PC . FOS -'~0 - NA - Sc,OVDARY V�G- C-BE:)-NA-OVER
MA-='X MSM - S0- CA` - OXD - ARG - NA PC?OSI Tv D -LOW

j
S-:ENGT<S~rJOC STF . FPM (0- ;,SE -!VA JVEATHERING . FPS - S'_' .. MO - HGH -CPL - VA

J=HER CONTACT SHP
0-

DiF-SME-NA NATURAL FRACTU SETS

BEDDING INTERVAL (='/M BG9) */FT-M 04- DIP FILLISHAPEJROUGH/SURFACE
-NICKNESS IN/CM nu- OPH .PRT-FUL

NUMBER
vur-CUM-1.1040-srv AR

NO M'. 9MH- MOO- ROM

-"~PE: XBO-RPL-HOR-INC- ~~--- ' 9U ACE CLN-MIN-OM-7TV-vr~

MAS-LAM-GRU-GaD-NA
RlL OPH-PR1-FUL
sKAK. vtn-cvR-uno-sTp RR_

ROUOH. 9UH - MOO - ROH
ST-AT L,NIT: SURFACE -MIN 07m-9T4 w'-

. . .Rll Pw , FUL- ~~

I S1MPE PU -~.UR -UNO -STP FP
NOT_ JNE . _ aouoH smH- loo- AoH

I_ 8UR E C-14 - MI Ot0-9T`1 - Al--

NOCT SAMP/UTI-~ No DE=TH INTERVAL NC-SAMPLED I FILL OvH a1R -- L

AFILL PLN -cuT- aTa F
INTERVAL / ~p NC ==COVEAv f

NOUOH 9MH .MOO-iAH
SURFACE CLN ~ MIN O7Q1-S . N-^

CCMMEV-S . ;t)

(2)

i I ~Fj, py "cy I- Weato, Inc 5EC'JS Versro, ' 4 'Fh' 1 395 GEC' r
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a GEOLIS, Borehole-Logging Form

CoN=Ai~,'v fou i " w"~S~C . -L1L

CL=-N7 w - usAc . -
SI'E i AREA Crano- N~"o / Fdyw " e . rd.~'v 7~rT

A

A
a
a
J
i

i
i
J
J
J
1
J
J
J
1

y:A"_ J ~

S GNA'L:.E 1

SAMPUNG ME-HCO SPS - CSS - S79 - CTS - C_- COP - NS =_UID =NTav "/ --TV BGS GPM
r,ER

C"n'61~
~ LOSS ZONES /m BGS GPM

SAMPLING I ,, - pq FT ANAL""CAL SAMPLE ID NTERVAL (FT/M BG51NTERVAL ~ ,1~ gG$
L./

RECOVERY NA

~- -~BLOW TYPE / LAE UND - DS - CMP ! MOB - GEC - OHM -I
COUNT ! ~I / N/CM NA /

ROD % NA TYPE / LAB UND - CIS - CMP / MOB - GEO - CHM -

UTHOLOGY MATERIAL ATU - FILL - UNCERTAIN
SAMPLING INTERVAL No ARCHIVED?

YES - NO OBSERVED : STN - SHIN - CDR - PRO - NA - OTHER
~,J 7HOLOGIC INTERVAL Nc

JTHOLOGIC q NO INSTRUMENT i TYPE READING:

INTERVAL : TO FT/M! EIGS RECOVERY INSTRUMENT 2 TYPE READING:

r
OVERBURDEN ~ic , BEDROCKI

SECONDARY TYPE NA - BED - CLS - MIX SECONDARY SECONDARY TYPE NA - BED - VEIN - MIX SECONDARY

COLOR MUN -GSA ~r~n7r~- COLOR MUN -GSA

OCLORATI0N (D-S7N-MO`-VAR _ aOCK TYPE : O'HEA

TEXTURE .,-41-= r I SED SrtiL-SL'-SST-CGL-IST-DOL-COL
GRAVEL . MET SLA-PHV-SRS-GINS-HRN-QZT-Mg_

SAND -3Y -3D $O % % -' N GRIN -RI-fv-BS_-GBR-TUF-BRC -

SILT : / q5

I

%
' =y EXT RE C - u - NA

CLAY % % I SPA L - - - 96 b
ORGANIC : % % SAND - - - %

ROUNDNESS' SIL' 96
GRAVEL FAC - STR - AIJG - S1:9 ND NA r a
SAND ANG-SUB-©-NA

C,-qv LVE UD : e

GPANTvvE 'Z- -G-FOS-910-NA
SOFT INS WE. -'©0-POP - NA _

PAS"IC'"~ O
-
.OW - MCP - UGH - NA i

VA7RIX . CAL- -CXJ-AAG-SIL-ORG-'.A

n�eti'O',5"JPEO,5"JPE DRS-MS7Q-SAT
- ~NGT- EINK VWK-WEK-MODS-,

STP- --EST

C=+I _ti tATICN Q- SL' - MOD - WELL -',A - - oozR CONTAC- S c - GP :; - DIF - SAM -'~A

GzkAh~E(0) =AG--,^,S-BO-NA
S-':CNDARY V-3-FR -BED-NA-OT,ER

VA- :; X MSM -(0 CAL - OXC - ARG (0. NA ::IC?OSIT" -S,4-MO -LOW

S-RENGTH[9P'10C S7F- .AM0-LSc-NA WEATHERING : FRS-S'-7 MOD HGH-CPL-^1A

U~°EACONTACT SILP-GPO-DIP (0. NA -NATURAL FRACTURE ETS
BEDDING INTERVAL ('-/M BGS) il1IFT-M D4p . DIR RLl/SHAPE/ROUGH/SURFACE

-1-ICKNESS IN/CM ow, - Car - Fm
NUMBER a "-CUn-UrI_

9M M- MOO- ROH
`~E XBD-RPL-HOF-INC- S E: CLN-MIN-Om-lT4-w--

MAS-LAM-GaU-GaD-NA FILL OVN - _T - FIJI
sw~nE avr-CUP-Ur,o-STP . RR-

ROUOM SMM- MOD -RGH
ST~I,.T~-NIT'. SURFACE W-MINOIm " BTVW~

SUR - .- PRT . LUL

NOT': _JNE
IsKAK Pu. cua UHO-STP as
qOUOM BM- MOO- RGH
ISURFACE C .N N-O7Q7-BTN-+i--

- --~-NEXF SAMPN i-1 No Dr" INTERVAL NC' SAMPLED ~`ILL OPH- - FUN
!ewe 0.r+ SUR . o-s-a aP

INTERVAL- _
NC =-~CVERv

"
ROUGH 9MH - MOD -' AGM
I9UAFKE CLNMiN-OxD-9T'+x--

'

- T~1 'Q:CMVEN lctJ u- I~ qS (i1 -

CC;""a ,,' ti 1991 by qOy F Waeto,- Inc ~;EC~'S Vemol ' 4 ,AN '995 Gam,-,_
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GEOLIS, Borehole Logging Form
COuDANv
CUEN'T

PAC~ECT

SITE / AREA

V-1 I y'~ ': 1_ y~~ z/cr,
_CGGE PiQGj' TCVn2r I \

SAMPLING ME"HCD SoS - CSS - STB - C-S - C . ' - COP - NS =_UID ENTRY,/ =TV BGS GPM

=R 6 LOSS ZCNES _T/m BGS GPM

SAMPLING INTERVAL -C I Bc-s ANAL-CAL SAMPI: !D NTERVAL (FT/M B(3s)

RECOVERY - 7- - =-,'M NA -

TYPE /LAB UND-DS-CMPMOB-GEC-CHM-
BLOW
ONT :

N'CM NA / _
~,

ROD TYPE/LAB UND-DIS-CMP / MOB -GEO-CHM-

U`HOLOGY MATERIAL NA ' - FILL - UNCERTAIN?
SAMPLING INTERVAL No -~ ARCHIVED?

JTHCLOGIC INTERVAL No
YES - NO OBSERVED . STN - SHN - ODR - PRD -NA -OTHER

L_1HOLOGIC NO NSTRUMENT t TYPE READING :

INTERVAL 0 TO Ia FTAA BM RECOVERY INSTRUMENT 2 TYPE READING .

OVERBURDEN BEDROCKLIF OG
\

SECONDARY TY0E : NA -BED - CLS -MIX SE4=NDARY SECONDARY TYPE NA - BED - VEN - MIX SE ~DAJ1I1Y

COLOR MUN-GSA m vr I COLOR MUN-GSA

CCLCRATION 01-STN-MOT-VA,; ROCK TYPE : O'HEA-

TEXTURE C-+.~-= SEC) SHL-SLT-SST- :,GL . ST-DOL-CC~

GRAVEL - - - % % MET . SLA-PHY-SHS-GNS-HRN-OZf-MB_

SANC - - - _0 _ % % GIN GRIN -RHV SS- -GBR-TUF-BRC

SILT `r~, q5 % - RE C-V-' NA
CLAY `1C.1 % GRA L - - -
CRGANIC SAND - - - % 14,

RO'LNDNESS- SILT q6 %
GRAVEL FAC - STR - ANG -Q-RAID - NA -r Av~_'ME LID a6 a:
SAND ANG SU - ;;ND - NA

~
SOP-NG WE_ - YC_- <vry NA

GFA, T`~E : TZ - ~G - FOS - BIO - NA
-

`L
ATRtX : CAL-M -3)0-ARG-SIL-ORG-+;AATRtX :'.'

P_AS-ICQ . _CW- HGH-MOD - NA
5'~NGT_ERIK- -WEK-MOD

VCS-URE-MS"-WE'-SAT-'~:A STP- `-EST

CEM=N-A'!CN NON - SC {SP`- WE 'A_
coERCONTAC` S^ -GM: -DIF-SAM-NA

GRAJ, T`!VE(D ~G--C5 3,0-'rA --- SE^ONDARY V-3-PT; -BED-NA-OT"ER
VA' ;; X MS -CSM-Cl_-CXC ~M- S _-I .A - - c0?OSIT� r- ;.,-MOD LOW

S-AENGTH (0/NOC STF S . SFT - _SE - NA YVEAT.ERING FRS-S-7-MOD- H - CPL - \A

LaPER CONTACT SHE-GPD-DIP-SYE-NA

_

NATURAL FRACTURE ET S

BEDCING INTERVAL (::-/V BGS) */FT-IM DIp OIR RL1JSHAPE/ROUGH/SURFACE
'HiCKNESS IN/CM

N'U'MBER : a vur-CUR-UNO-9Ta_~RR
- OWN . MoD- RON

E: XBD-RPL-HOR-'.NC- 9 E: CLN-NIN Om-lTY w'~

MAS-LAM GRL-G;D-NA
I FILL OON - Mr .. F1U-

I Huts,-CURUND-STP-aa
- noaCIH : SMH- MOD- RON

STaAT LNIT . '

,

SURFACE lN-MIN .OXD .9r% W-

I FILL PITT FUL

NOT:: ONE
SHAVE R1 CUR UND-STP PP

'- - ROUGH 9M. . MOD- r+aN
\SURFACE C-N MIN-OD-9TN

DT :.. I'J 'EaVALNAT SAMPNTH No DE 'EaVAL VC'SAMPLEC RILL OaJ-PRT-FUL .
SHAPE PLN-SUR UND-9~

INTERVAL / -L` NC ~_~OARV - ROUGH 9MH . MOO- RON

ISURFACE CU+-MIN-OJID-9^1 ."--

CCMVEV-s SY 1 7c?rr~ _ P1.1~2 .. `-ZT- k0' c*n[ C~~/L'C7F t( --

Callet-lpd sod su l~~ o--S'- /.o~ 8~6 6es

CCP`-~ 31- t 199' by Roy F Waaco~ :ric SEC-S Vers~c-- 4 ,Ah 1 395 G ~---
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GEOLIS, Location Identification Form
CLIENT :

U~ALJTY LEVEL - 2 - 3 - 4
o N2 rD L~+T4 ~C~k[r/Or?PROJECT CG-PROJECT

; i
,

HP~D /rlOn"tctuK : N S~ .,NIT SYSTEM ENGLS - METRIC

SITE /AREA: PAs T4 I

LOCATION ID'. S Q

/A InoTE :BEGIN DA

END DATE : a

LOGGER :

LOCATION TYPE : ~d1Ry PIZ - WEL - PIT -

TEST PIT: LENGTH :

BOREHOLE COMPLETED IN : OVERBURDEN BEDROCK

BEDROCKCONFIRMED: NOT DRL - SPS - AUG - COR - CUT

TOTAL DEPTH: FT/M BGS

DEPTH TO BEDROCK: L, 11 roL411) FT/M BGS
----------------------- --------------------------------------- -
BOREHOLE DIAMETER No . 1 : 1 IN/CM _

INTERVAL : 0 TO z FTIM BGS
SITE SKETCH

ESTIMATED SURVEYED
METHOD : HSA SSA BKA JET SURFACE

DRT RRT COR DAW ELEVATION:
CBT DCD DH? SON

~
OTHER : Ger?~~p~/+t- N COORDINATE :

FLUID : AIR - WATER - MUD - FOAM - ON E. COORDINATE :---- -
1 MEASURING

BOREHOLE DIAMETER Not : IN/CM POINT ELEVATION

INTERVAL : TO , BGS WELL PERMIT No

METHOD : HSA SSA BKA JET ALIAS (DWELL RECORDATION No .
DRT RRT COR DAW
CBT DCD D SON

~----------------- - --
! HOLE ABANDONED')

-------------------------------- ---------
®- NO P= YES JESCwBE IN CCMMENTSI

OTHER : WELL INSTALLED ? YES

FLUID: AJR WATER MU FOAM NONEF Al R

WA

L

U

I

TE

MU

WELL CLUSTER I YES No OF WELLS:

-

WELL NEST1 YES No OF WELLS:
F EHBOREHOLE DIAMETER No .3 N/CMA ER

No

OLE

D'

PUMPS,NSTALLED I YES
INTERVAL : TO FTIM BGS TYPE DEPTH

>

SSAMETrHOD: HS BKA JET PURGE
TT

R

RT
PR7 WR OAW

CBT 0CD DHH SON SAMPLE :

OTHER : BOREHOLE TESTING

j

_

W

R

MUD

F
-
L
-
UiD:

------
AJ

,
R

--
WATER M

-

MUD

FOAM - NONE
------- BOREHOLE GEOPHYSICS ? YES - VJS~I~

/l ~ !DRILLING/DCCAVATING CO o.,I' ~R~1 SLUG TESTS ? YES -

DRILLER/OPERATOR: L~D~.Ict PACKER TESTS ? YES - N®

EQUIPMENT/RIG: PUMPING TESTS ? YES - 11J

COMMENTS :

DATA ENTRYBY. OC REVIEWBY : QA REVIEW ay~
CATS ENTERED : ` REVIEW DATE' _ i ;TVIEW DATE-
0C REPORTS PRINTED ? YES - NO ` APPROVED WFTH- W!iHOUT REf(ON5 I APPROVED WITH - WITHOUT REVISIONS

CCPYPIGHT D 1990 .1994 by aoy ' Westor -c GEC'JS Verso, ' 4 SAN '995 GC2C' r
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j GEOLIS, Borehole Logging Form
CIO u-1ANv !0,.I T " wf5~~ _.,CA-C~

Oq _CT

4 S : :~ NA L~-SI 7E / AREA G-ii`~O New FAY,rQi Pa,", 6,4

a
i

J

-i

i

J

SAMPU14G METHCD S_,S - CSS - S-B - C'S COP - NS

0-i-Ea ~lEOdGf~

SAMPLING INTERVAL O - 7 FTIV BGS

RECOVERY ,5 ~-=1,M NA

y

=_UID ENTRVI ~T.V BGS GPM

LOSS ZCNES -7/M BGS GPM

ANAL",'CF_ SAMPLE ID NTERVAL (FTA1 BO)

BLOW
TYPE LAS UND-DS-CMP! MCB-GEC-CHM- -

NlG'M NA
COUNT

ROD NA TYPE / LAB . UND - DIS - CMP / MOB - GEO - CHM -

UTHOLOGY MATERIAL NATURAL - ILL - UNCERTAIN
SAMPL'NG INTERVAL No ARCHIVED?

YES-NO CBSERVED : STN-SHN-ODR-PRD-NA-OTHER :
JTHOLOGiC INTERVAL Nc

_0NO 40 READING G'INSTRUMENT i TYPE 1
JTHCLOGIC

5© RECOVERYFT/MTO " .INTERVAL : B3S INSTRUMENT 2TYPE READING .

OVERBURDEN GFIA-HIC BEDROCK
i G

SECONDARY TYPE NA - BED - CLS - MIX SECONDARY
p

SECONDARY TYPE NA - BED - VEIN - MIX SEC NQARY

'a Iuc KCOLOR MUN -GSA i 1 COLOR MUN -GSA

COLORATION _N -STN-MO--VAR ROCK TYPE . CTHE?

J=URE . C-M-
I

I SEC) SHL-SL--SST-CGL-I-ST-DOl_-CC=

3RAVEL : % % MET SLA-PHA-SHS-GINS-HRN-OZi-MB_

SANG % % I GN GRIN -RI-t"-9S_-GBR-TUF-BRC
I

SILT % % INAURE C-M-=I
CLAY %

T

3 VEL .

ORGANIC :

ti

SAN - - - %

RCjNDNESS SI_'
GRAVEL: FAC-STR-ANG-S~B-RAID-NA -,p,v'J MUD : ae '-
SAND ANG - SUB - :~NZ -'NA -

3RA ti' T'~E OTZ - ^G - FOS - 910 - NA
SCa"NG WEL-MO~-a'JFNA - I -

YATaIX CAL- CXD-ARG-SIL-ORG-tiA I
P'.-AS-IC 'r NON- .CVV-MOD--GH-NA

- S'P-NG-- =~' -',WK - WEK -MOD
C S"�RE DRv- MST - WE' -SAT- NAVC - -

I
STR- S'-EST

C=4=ti"ATICN . NO, -SL'-MOD-WE-- NA . - _ ==R CONTACT -3R"-DIF-SAM-\A

G"'"- -"PE 07Z . =RG - =DS - 3 .C -,A
-- S_ :ONDARY K,3- C-B=D-NA-OTHER

VA- ;;X MSM-"�SM-CA_-D)C-ARG-S_-NA -- P0?OSI7" - .x_ -M - . .OW

S"RENGTH, COH/NOC S'F - CAM - SFT - LS= - NA WEATHERING : FRS . S'_7 -MOD HGH -CPL -'vA

CONTACT SHO - GPD - DIF - SME - NA NATURA L FRACTURE ETS

BEDDING INTERVAL (='/M BM) dl/FT-M I 040 DIR LL)SHAPE/ROUGH/SURFACE
'HICKNESS IN/CM oc++- PRT - Rx

NUMBER
a e : vLN-cua-uw-s-a ~w

- nou N euN-uoo-raN
~E'. XHD-RPL-HOP-'NC-

-~ -T

SURF E CIN-MIN-O)M-9TN rv'r

MAS - LAM - GRU - G;D - NA i R- oaN - vrtr . cu
911APE. -CUR-UTD-aTP PA

- I Aouol+ 9 - u00 - ROM
STR/1T UNIT : 19UIVACE CU1 MIN-07Q7-aTV w'-

iRIL OPN- .FUL -.

NCT=DINE :

~~--~

I
swwE cur . . cu -uNO_sTa . .F

I-
aouoN eu~ M RGHl

- I

t

l
SURFACE C-7:-MIN-O .9TV ."--

NECT SAMPAJ_,H No UEcTH INTE ;VA~ NC' SAMPLED

- -
FILL oaN-aar . Fvu

I

awwe vt-ti-cua-uND- oa
INTERVAL_ i NC ==:OVERT . - aouo~ sum . uao- raor,

I9URFACE CV: MIN-OIQ)-STN -

~' & C y1 ~S_, 1Cry 8 .C CCxtCCMMEti S !11- Cl Gln Sc 9

(2) -

C +,~ fo

~

.t - J I6d.S- . -

CC~ G-' L 199' by ?oy F Wasto^ 'Inc =~_S Vers,c, ' 4 -Fl, ' 3GS
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finq FormGEOLIS, Borehole Loq_c

/V A - C, ~ .A-=CUES" ,~

LCGG=r+ ~ici0' Tu.yner i \ ,

ILL~~SI-s / Ar,EA (L njq Nr o

SAMPLING ME-HCD S=S - CSS .579 - C'S - C-- - COP - NS =_UID ENTRY/ FTRvt BGS GPM

LOSS ZONES FN gGS GPM

SAMPLING INTERVAL -C F7,M BGS ANAL-CA~ SA .MP'I` ID INTERVAL (FT/M BI

RECOVERY NA - -

31-OW TYPE/LAB JND-DS-CMP ; IMOB-GEO-CHM-

COUNT / -J1 N/CM NA / _

a(-jn - . . .- -voc if AP l ?J') . nic -r^uP i unR - r_cn -r}4u -

`
SAMPL'NG INTERVAL No '

UTHOLOGIC INTERVAL Nc

uTHOLOGIC
~

NTERVAL °` ' TO 0

U'HOLOGY
ARCHIVED?

YES-NO

NO

FT/M BGS RECOVERY

MATERIAL NATURAL - FIL - UNCERTAIN

CBSERVED STN-SRN-ODA-PRO-NA-OTHER .
p~-~-/~

NSTRUMENT t TYPE RL (J READING

INSTRUMENT 2 TYPE READING .

OVERBURDEN RA°HIC BEDROCK
LOG

SECONDARY TYPE NA - BED - CLS - MIX SECONDARY SECONDARY TYPE: NA - BED - VEN - MIX SECONDARY

COLOR MU'N - GSA 0"-"'S COLOR MUN - GSA

OCLORATON . ~ .Ir - STN - MO" - VAa aOCKTYPE : O'tiER

TSCUaE C-M-= SED SmL-SL : -SST- �(,L-LST-DOL-CCL_

3RAVEL: ~~ % % I MET : SLA-PRY-SRS-GNS-RAN-OZ'-MB-

SAND - - - ~~ % % GN : GAIN -Rw"-BS--GBR-TUF-BRC~-

SILT . ~J % % URE INA

L

S

D

AND

;;C,NDNESS sf_- 11~
GRAVEL FAC - STR - ANG<U AND - NA

SAND ANG~- FIND - NA
C-, WL r MUD ab a,

-
3PAN E CTZ- =G-FOS-910-NA _

SOP- NG WEL~POP - NA -
YATaIX: CAL- CX.^,-AAG-SIL-ORG-W I

PAS-ICI"V 10- _CW - MOD - HGH - NA

- S -PEGT- E1N . -'JLVK - WE~(-MOD
0 S"'JRE RY MST - WI- SAT - NAV' -

STSS E- '-S T

~

=

CEMcN'A"!ON N~p -SL'-MCC-Wc'~-NA

,

-
=aER CONTAC' _ . GR . - DiF S" -'~A --

GaAN'-YCE~--RG-=C5 5C-NA
S"c :ONDAAY V� 3-r C- BED-NA-OT"ER

MA-=X MSM-VCA--JX- AR SI--NA - =CPOSIT" -3,; -V - LOW

S"nEVG'41PVOC S'F - :-M - SFT ;S . NA VJEAT~+ERING : FRS - S_" MO - HGH -CPL-'VA

-=PER CONTACT
0

- GP:) - Dip - SME - NA NATJRAL FRACTU SETS

BEDDING INTERVAL (~Rv1 BIGS) */FT-M DIP DIR RU-,/SHAPE/ROUGH/SURFACE
-I.. CKNESS IN/CM AUL OPN-vrtr-FUl

NUMBER
I PLH-CUR-uw-s~_~RA
III SMH . MOD- RI

XBD-ROL--40R-'NC- S ICE: CLN-MIN-Olm-7T4-YI"I-

MAS-LAM-GaU-GaD-NA
OvN-PRTR- FUL

I 8 PVC-CSIq-UT1p-BTP .'RP
IRO-.SMH- MOO- ROH

S SAT LNIT : -}~ SURFAC CLN-MIN-Olm-9TV

1 FILL -PRT-GUL
SKAPE CUR UN . Ell as

INC?E JNE _
l Roua. eM - Moo - Ram
~BURFAGE CU.-MIN 07CD-8T`V .V--

rT sAMP/u ,; No INTERVAL . -NC- :a,McLED FILL OPN PRT - FUL

81MPE PUN CUF-WD-BTPaA
1NFIVAL VC =-_;.OVERT . ROUGH 9M-- MOO- RI

SURFACE CLN MIN O)© grN N'-

xvvEN-s

CC~ C'-- L 1991 by acy F Weeto- 'roc ;_C -S Vers o, ' 4 ,AN '395 G03~-'
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GEOLIS, Borehole Logging Form
:.Obi DA-hV

w - u icc,~~ENT
cc70 .:EC'

~~

~'~!~ fm'~O ltl~l _JGGER .~ a Gci'na \

AREAS, -E a-o f1~,o%Fdv..el all #11/ S;GNA-G~"
i

/ _,~
SAMPLING ME-NC[) SoS - CSS - STB . CTS - -- - - COP - NS =_UID EN'TRV; =T9/ BGS GPM

a
6:90001

LOSS ZCNES ~~ BGS GPM

SAMPLING I NTERVAL y -0 :T - BGS ANAL" CAL SAMP ',E ID VTERVAL (FT/1V BI,

RECOVERY 3~ ~- N =T ~+ -; NA
BLOW -~ TYPE / LAB UND - D'S - CMP ,' MOB - GEO - CHM -

7OUNT I I j ~.J N!CM NA -

?OD % NA TYPEILAB . UND-DIS-CMP i MOB-GEO-CHM-

LITHOLOGY MATERIAL - FILL - UNCERTAIN
SAMPL'NG INTERVAL Nc ARCHIVED?

I YES-NO OBSERVED : STN -SHN-ODR-PRD-NA-OTHER .
JTHCLOGIC INTERVAL No ,~-~~

NO 'NSTRUMENT1 TYPE : r~:L.1 READING
LITHOLOGIC

_
`i

/ RECOVERYNTERVAL : TO " J FT/M BO8 INSTRUMENT 2 TYPE READING:

OVERBURDEN caAw~l BEDROCK
LOG

SECONDARY TYPE NA - BED - CLS - MIX SE4=NDARY SECONDARY TYPE NA - BED - VEN - MIX SECONDARY

OCOLOR MUN - 3SA I COLOR MUN -GSA

CCLORATIO!J : 0_ STN - MCT - VAa 90CK TYPE . CTtiEA

T=JCTURE . C-M-=

_

SEC) . SHL-SL7-SST-CGL-LST-DOL-COL

GRAVEL % % MET . SLA-PHV-SHS-GNS-HRN-QZT-MB_

SANG I C) % % GN' GRN-R64v-9S'_-GBR-TUF-9RC

SILT ~b % % TEXTURE ~ - u - = NA
CLAY ~~5~ 9t % GRAVEL .

ORGANIC : SAND - - - % %

ROUNDNESS : SILT
GRAVEL FAC-STR-ANG-S'LB-RIND -NA C,AY'_;MEMUA % %
SAND ANG-SUB-®-NA `.

3RAN TYPE O~Z- --G-FOS-BO-NA
SOAT'NG WEL -'I FOR - NA I -

VATRIX : CAL-M~,,QXD-ARG-SIL-ORG-NA..,,w,,~~++~~
PV1S"IC'TY NON - _CW -Hv7t NGH - NA

`J
S" NGT- EWK-'~~VK-WEB(-MOD

VC ST,;RE DRY .MS--WE
(0-

hA STR-VS~-EST

U_VcN'ATION NC -SL` VC:; - WE- NA - - �ca=R CONTAC" 5~~~ GRC - DIF - SAM -NA

GRAIN ^1PE OT --RC-70S - BO-NA
---- SE:CNDARY V_ G FRCt3ED-NA-OT-,ER

MA-? X MS - CSVV - CAL - OXD -®- S _ - NA - PC?OSIT" MOD\\LOW

S"RENGTH : ~1~NOC STF - F;M - FT LSE - NA WEATHERING FRS - S'_T -MOD -VH -CPL -'vA

v~:)PE-ri CONTACT . SHP- 7IF-SME-NA

_

NATURAL FRACTURE S

BEDDING INTERVAL (='/M BGS) */FT-M DID DIR RLL/SHAPE/RCUGH/SURFACE
"HICKNES9 I N iCM oPN - PRT - Rx

INUMBER : @H : PLN-CUM.Uro-9w IRA
- noupH HMH _ MOO- RON

_YPE . XBD-RPL-HOP-'NC- 9URF71CECLN-MIN-O)m-HT'1-w'I-

MAS-L.AM-GRU-GRD-NA RK '.\ ~-~-UN' HINPE. ~Hll-CUR-UND -HTP-RR
- ROlpH . '8Mn - MOO - F03H

STPATUNIT . SURFACE OLN-MIN-07Q7-HTN-W^

_FILL O" - PRT FUL

5MADE PL,% CUR UND - 9T? .?
NOTE JNE - ROWM 9MH :,M00- qOH

'

SURFACE C-N MIN OXD . 9T`!

IN-)(T SAMP/U Tr+No D£°TH INTERVAL ; FILL ORN
PqT

NC' SAMPLED I 9aAPH RLN-CUR .LNO .9TPPP

INTERVAL -c NC =EC-vERV ; - ROWS 9MH . Moo . R<,H
~ SURFACE CLN-MIN OXC-9TN . .~^-

CCMVEN"b (t1 -

(2) -

COP"" 3I-_ L 1991 by acy F Westo, Inc S_v :-;S VersIcn ' 4 -AN '395 303~~'-t_
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GEOLIS,, Borehole Logging Form

yv7%~/~ -I6

~O.:EC'

_
~~&/O1~R''~D u7/< O LDGGEP

~--
~~°~" - ~T-~"'ner \

Si `E / AREA

p

y~~o FAY~r¢r rt?.~'PSi /~C~~/G--P S I G NA"I_R - ~~ .

SAMPLING ME-HCD SOS - CSS - S 7B . CTS . C .." - COP - NS =_UID ENTRY/ 'TV BGS GPM
v_~ER ~ ~ LOSS ZCNES _T/M BGS GPM

SAMPLING I NTERVAL -D FT,M BGS ANALY ''CAL SAMPLE ID VTERVAL (FT/M BCa1.'I

RECOVERY =" M, NA

3LCW
TYPE /LAB UND-3S-CMP i MOB -GEC-CHM-

;,OUNT I ! I ~I i / ~~ NiGM NA / _

DD q6 NA TYPE/LAB : UND-DIS-CMP / MOB -GEO-CHM-

U'HOLOGY MATEPoAL An - FILL - UNCERTAIN
ARCHIVED?

YES-NO CBSERVED : STN-SHN-ODR-PRD-NA-OTHER :

INSTRUMENT I TYPE : Q'LO READING GNO
RECOVERY .~.~ . .~a* I - -_-_

SECONDARY T`4?E NA -BED-CLS-MIX SE4MNDARY

SAMPLING INTERVAL No °-

Li THCLOGIC INTERVAL No

uIC 6,~
N
TERVAL
ERVAL TO y'('~ FTiM BGS.

OVERBURDEN

COLOR MUN - 3SA

CCLORAT'ON LN -S'N-©O"-VAR -

'DCTUaE C - M - _
GRAVEL. - - - % -

SANC (3 %

SILT - - - X10 % _-

CLAY -rqy

ORGANIC

PCUNDNESS
GRAVEL: PAC-STR-ANG-SLB-RND-NA

SAND ANG - SUB -(g~ NA

SOP7 NG WE,- <s?- POP -'NA

P-ASTIC- NON-_CW(0--UGH-NA

ti'05"�RE
(~1) )

-MST-WE--SAT-" --

CEMEN rqT!CN . (~NV . SL' - MCD -'WC_- NA

GaAlh-1PE =RC-=C5 B0-NA -

MA-PX-CSM-CAr-CXU-~S_-'rA

S"RENG'H : GI/NOC S-F . PIM NA _

L,DPERCONTACT SH0-0 . Dip-SME-NA

BEDIDING
"I-ICKNESS IN/ CM

NUMBER :

"`pE XBD - RP- - HOP - NC '

MAS-LAM-GRU-GRD-NA _

%

j

Ic~ BEDROCK

SECONDARY TYPE NA -BED - VEN - MIX

COLOR MUN - GSA

10

'

;OCK TYPE : CTHEP
S
0

EC) SHL - SILT SST - ~,GL - I-ST - DOL - CCL
MET SLA - PHv SHS - GNS - HRN - QZT NOB-

L"

NA

G N : GRN - R~-fy BS_ - GBR - 7UF - BRC

LIRE c - v -
3 VEL
\-SAN

SI-1 %
CLAY~_J MUD

'

!_Z

3PAN Tv 07Z - ---G - FOS - SO - NA

J

k

LJD

3 C

_

ST

EST

G

-

_FO

YA7RIX, CAL N1 C - C)C - ARG - SIL - ORG ',AAPWE

A-'

N,

C

R,

FRS S

M

C

S-RENGI- E K -'vWK - WEK - VOC

0

'T

AC_

S_

G,

ST -VS'-EST

_Z~PER CONTAC- Slw-D - GRC DIF SAM %A

SE':~0NOAARY V-3 - FRC - BED - NA - OTER
;'C:~CS17Y 3,4- OD - LOW

vVEATHERING : FRS - S-7 M D - I-4GH - CPL - `,AEC

NATURAL FRACT E SETS

SECONDARY

a

INTERVAL (="/M BGS) */FT-M 1 040 04 FILQSHAPE/RCUGH/SURFACE

X

FIU_ OPN - PFrr - PJL

:

NAPE PLN .CUFI-UND-9~ IRA
0U(*, 9UH WOO - FOH
UFI CLN - MIN - OXD - STN

OT :

L

T~IAT

LN'T :N

N

E

A OPN - PRT - RJL

a _ PI-N-cup-um -ETV RIP
9MH _ MOO . ROH

SURF CtN-MIN-OD-aTN w'-

FILL OPN - PFR . FUL
511APE -CUR .UND-977-aF
ROUGH e H - MOO - ROM
9URFKE C .MINO)DaT4-N'"

RLL OPN- .FUL
SHAPE PUN - C q - UND - aTP PP
ROUGH 9A1'- ,p0- FON
9URFACE ClN WIN . OM -STN- ~-

- ~ NEXF SAMP/L7, No DEDT"IN7EqVAL NC- :AMPLEC

t INTERVAL i ;~+C _- .OVER v

CCMVEN-S . ,t)

CCava 3-T L 1991 Dy P,oy F Westo^ Inc SEO-S Verso, ' 4 _AN '395 G ~' r_
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GEOLIS, Borehole Logging Form

l(/%11~~C _ - Z_A-
I`AO~EC' Ca',pA.," ~'< ~O~?' O~ - ~:GGE P~~O' ~(~..~nar

~ ~ ~1
`may'

SITE / AAEA ~^l0 f~~io `FdYwtr rd191,11, rte! S : GNA_lJ'_- ~r ---J

SAMPLJNGME-FICC SOS-CSS-S"9-CTS-C_--COa -NS =_UIDENTRY, --TV BGS GP%M

SAMPLING INTERVAL

RECOVERY

BLOW
COUNT j

ROD .

C_~ER ~ ~ LOSS ZCNES --T/M BGS GPM

S "C I -7!V BGS ANAL"7'CAL SAMPI--E 10 NTERVAL (FT/M BG )

v~ L~ = T y1 NA ---
- TYPE / LAB l,'ND - 7" S - CMP /MOB - GEC - CHM -

N/CM NA / -
J

NA 7YPE/LAB UND-~)~-CMP/MOB-GEO-CHM-

JTHOLOGY MATERIAL 19A~- FILL - UNCERTAIN
SAMPLNGINTNG 1 N EERVAL No .

S

A

MPL

T

ARCHVED?

YES - NO OBSERVED : STN-SHN-ODR-PRO-NA-OTHER .

Zj J

JTHCLOGIC INTERVAL No

_j HOL

G N

[

NO INSTRUMENT1 TYPE READING

C

LJTHOLOGIC
' "0NT-ERVAL TO FT/M BGS RECOVERY INSTRUMENT 2 TYPE READING :

OVERBURDEN GRA-H IO BEDROCK
Log

SECONDARY TYRE : NA -BED - CLS -MIX 36~ONDARY SECONDARY T"PE NA - BED - VEN - MIX SNRA~tY

l-! ICOLOR MUN - GSA " ~t1~- -! COLOR MUN - GSA

CCLORAT~ON \.t~NS7N .VC--VAR ROCK ry'PE : C7-4ER

C

K

T"

0

7EXTI-IRE, C_V_~

D
SED: S"L-SL7-SST-OGL-LST-DCL-CCLE

S

GRAVEL .

T

MET SLA-PHY-SHS-GNS-HRN-OZT-VB_E

M

SANc 3 % % N GFbN - RHV - B.S_ - 38R - TUF - BRC

_NSILT qS- % %
E

(T

_v . :X I URE . NA
CLAY 3~_ % 45 I RAVEL: ~6 6

ORGANIC % % S - - - 96

ROUNDNESS : SIL
3RAVEL FAX - STR - ANG - S-B - RND - \A C~A , ME MUD . %

~SAND : ANG - SUB - N© NA~ ,

cn~Tr~i-_ (l(r11~-,J
SPAN E . OTZ- -G-COS-910-NA

- - -
PLAS_!C TY NON -©- MO~ - -GH - NA

YATRIX : AL-MC-C)CD-ARG-SIL-ORG-NA

EWr(-'JWK-WEB(-MOD5'a-NGT-
1VOS'I;RE DR-'NS?-WE'-SAT -tiA STR-VS--EST - I

CEYENTA`ION NC -SL"-MOD-'E'_-NA - _ _ ::PER CON'TAC S-= - GaC - CIF - SAN -'rA

GaAIN `YPE OT . -pG -=0S 9,0 -'rA
5=:0'JDARY � 3-FRO-BED-NA-OT,ER

MA-a X MS - CSM - CAL - OXD -a- S'._ aC?OSITY - MOD-LOW

S-RENGTH COH/NOC S'F (9- SF? - LSE - NA WEATHERING : FRS - S 7 - MOD - HGH - CPL- NA

taper CSNTACT SHP - GPD - DIF . ®M . NA NATURAL CTI,RE SETS

BEDDING INTERVAL (=!M 90S) */FT-M D- DIR FIur~-IAPEMOUGH/SURFACE
"HICiWESS INiCM FILL OPN-rrtr-wt

NUMBER swJ-E : PLN-CUR-UNO-sra-RR
- ao4JGNH 9u" . MOD . nor'

XBD-RPL-HOR-',NC- SURFACE CU1-YIN-OIIp-!TV -W-F

MAS-LAM-GRU-GRID -NA
FILL OON- PRT - FUL

i 9HAPIE PLN-CUP UND-9TP RR-

I ROIJON SMH . MOO - F3H
STR,~,T LNIT : j aunFAcE cLN-MIN-oom-erv ~,r-

--

F1 U_ OPN - PIT FUL
CAPE I'LL- CUR - UND ' 9TP ipp

NOTE J NE
i-

UOM BW~- Moo- ROM
!BU ALE C?d MIN -OXD-STV- .V-

NEE)CT SAMP/U-" No DE=TH IN'E:WAL RLL OPN-PRT FUL
NC' SAMPLED ' l a \ P!,N-cua-uro-B?a pa

INTERVAL i -0 NC CCCOVERv ; - Rouo �\ 8MH- MOD - AGH
(SURFACE CLN MIN OIQ)-9TNN'-

C,CMVEN-S ;11 - co lleCIL'G+ Q/ca.C f'~_y_f~r Sprr~(~ cz~ "`-6 5-~ _

41CCo //~1_

(2)

COQ GN"L 1991 by Rcy F Waeto- Inc ;_C-S Vers,on - 4 AID " 395 GK-'r_
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GEOLIS,, Location Identification Form
CLIENT N97,f - usKE

'PROJECT coe~+p Ne rO GWQ /Dr
::UAUTY LEVEL t - 2 . 3

PROPERTY COMO HP~D ,d2Ol__tau< . NU9 LNI` SYSTEM : ENGUS - METRIC

SITE/AREA: - FOrn.c .. A3wC- p 'T4

LOCATION ID : .S
BEGIN DATE . I /jIno "' c ssG

'21 JEND DATE : -"R_Y

LOGGER : ~Tr./ wiryit ~'

LOCATION TYPE : ~aR~ PIZ - WEL - PIT -

TEST PIT: LENGTH : \~ FT WI TH : FT/M ^Wit, o e~'.1

BOREHOLE COMPLETED IN OVERBURDEN BEDROCK

BEDROCKCONFIRMED: NOT DRL - SIPS - AUG - CDR . CUT

TOTAL DEPTH : FT/M BGS

-- DEPTH TO BEDROCK: - FT/M BGS-

--------- ---- ---------- ------
~/

,IBOREHOLE DIAMETER No .t : IN/CM _

INTERVAL : 0 TO S FT/M BGS SITE SKETCH
ESTIMATED SURVEYED

METHOD : HSA SSA BKA JET (SURFACE
ORT RRT COR DAW ELEVATION :
CST DCD DHH SON
OTHER : Gfl I N COORDINATE :

FLUID: AIR - WATER - MUD - FOAM I E COORDINATE :
MEASURING

BOREHOLE DIAMETER No 2 IN/CM POIN' ELEVATION :

INTERVAL : TO , BGS j WELL PERMIT No

METHOD : HSA SSA 9KA JET ALIAS ID!WELL RECORDATION No . :
DRT RRT COR DAW (----------------------

HO EABANDON 7
---------------- ------------------ . .
® °CST DCD D SON L ED YES DESCRISE IN COMMENTS)- NO P

OTHER : WELL INSTALLED? YES -

FLUID: AlR - WATER - MU - FOAM - NONE WELL CLUSTER ? YES -® No . OF WELLS :

WELL NEST ? YES - Q No OF WELLS:
BOREHOLE DIAMETER No .3 : N~CM

PUMPS INSTALLED I YES
INTERVAL : TO FT,M BGS

E

TYPE DEPTH
METHOD : HS SSA BKA JET

S

PURGE'
T RRT COR DAW

CST DCD DHH SON SAMPLE :

OTHER : BOREHOLE TESTING
FLUID: AIR - WATER - MUD - FOAM - NONE

------ -- gOREHOLE GEOPHYSICS YES_ _- -----------------------d---------------------------
DRILLING/E)CCAVATING CO ~gv,f D~-~~~ g�/ ~ �s~ SLUG TESTS ?

-

YES -

DRILLER/OPERATOR : L/B~ic~ / PACKER TESTS ? YES - N®

EQUIPMENT/RIG: 7uS-iran.i.,-rct G" eO~IO~ PUMPING TESTS P YES - la

COMMENTS :

DATA ENTRYBY: I OC REV{EWBY : -

.OAT£EAIT£R£D: ` REVIEW DATE : I RbVIPW DATE
OC REPORTS PRINTED ? YES - NO ; APPROVED WTH- WP ROUT REVISIONS APPROVED WITH-WITHOUT REVISJONS

CCWaIGHT Z 1990, 1994 by 7-oy = Weston -c SECLIS Version' 4 ,;AN '995 GC2C %'
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GEOLISA Borehole Logging Form

C-OVDANv
CLIENT
~Ao.icC T

SITE / AREA

q-F At ~ p -
_i1/ A - ~u~~cx , -A-E

~CGGEP

S GNA-LFE

SAMPLING ME-HCD SZ)S - CSS - S 7B - CTS - C .," - COR - NS

C-IER~se an62
SAMPLING INTERVAL 0 -C FT-M BGS

RECOVERY 3 1/ =7 ;'v1

PioCF' /U-~'na.i \

=_UID ENTRY/ --TV BGS GPM

LOSS ZCNES -TV BGS GPM

ANAL` 'CA-SAMPLE ID NTEaVAL (FT/IM BQ)

3LCW TYPE /LAB UND-DS-CMP ; MOB -GEO-CHM- -

COUNT L~~~ I L i I `-~
N!GM NA /

-

ROD . % NA TYPE /LAB UND-DIS-CMP 1 MOB -GEO-CHM-

1

l

I

SECONDARY TAE NA -BED -LS MIX SE00NDARY I SECONDARY TYPE NA - BED - VEN - MIX ~WWN~Y

UTHO'LOGY MATERIAL NATURAL - FIL - UNCERTAIN
SAMPLING INTERVAL No ARCHIVED?

YES-NO OBSERVED : STN-SRN-ODR-PRD-NA-OTHER :
JTHOLOGIC INTERVAL No

TYP READINGNSTRUMENT 1 E
JTHOLOGIC
INTERVAL l-l TO Q . J F7M gGS RECOVERY INSTRUMENT 2 TYPE READING .

OVERBURDEN GRA°HIC BEDROCK
LOG

~/6 eCOLOR MUN -GSA -~K

COLORATION .,N -STN-MO'-VAR -

TDCTURE ---V- ~-
GRAVEL . - - - % -

SAND - - - % -

SILT : q6 -

CLAY 96

ORGANIC a6 -

ROJNDNESS :
GRAVEL : FAC-STR-ANG-S~B-RIND-NA

SAND

cllMT.kr

ANG-SUB-RIND-NA

w=I 'In-

\ COLOR MUN-GSA

0
- J\ ROCK TYPE: OTHER

. SED Sr+L-SL'-SST-, �̂,L-IST-DOL-CCL

,% ',-MET SLA-PRY-SRS-GINS-HRN-QZT-MBL

% `~N : GRIN -RId--BS'--GBR-TUF-BRC

% E C . u . NATEXTUR~

% I SAND - - - 96 %

SIL- % %

_ ~ C.AYPUME M\1D 96 a,

\,G,q~;T~E C},~Z- P---G -FOS-BO-NA

VA"RIX CALM- OX.^-ARG-SILLORG-~L"1 I
PAS-IC's NON -~CW-MOD-"GH-NA

- S-RENG7-- EWE(- -WEK-MOD
u0'S"UPE DRS-MS"-WE'-SAT-NA - ST^n- '-EST

C=YEN TATION NON - SL' - MCC -'WE'L - NA - -=2ER CCNTAC" SI-~- 3RC - --IF - SAM - NA

GR,41N-Y'?E OiZ =RG-=0S-3IC-tiA
--_S_JONDARY V� G-FR BED -NA-OTtiFR

0VA- ;',X MSM - CS M - C~ - 0)Z - ARG - S - -'yA :~,C?OSITV .3 - M - LOW
I

S-RENGTH COH/NOC S"F - FAM - SFT - :SE - NA WEATHERING FRS-5-7-MO
D--

H - CPL -,A

Ups CONTACT 51-P - GPO . D4F - SME - NA NATURAL FRACTUR SETS

BEDDING INTERVAL (='/M HGS) */FT-M 1 DIP -~D+R FILUSHAPEIROUGH/SURFACE
"HICKNESS IN/CM FILL 011, P111, FUL

NUVBER~ ~KOIIPE~ P" CUP - UM - S~ RR
SMH WM- RON

-vPE, XBO - RPL HOq -!NC -
E C

-MIN -OXD - STN Y'~LN

MAS - LAM - GRL, - ORD - NA
FI OPN - PRT - RUX

7amm moo - %W
S 'IA TT- 1,NIT CLN-MIN CXD STN w--

-F1tL ORN-PRr-FUL

NCTE JNE
Sh1APE Du- CUR L'ND 9TP PP

. - ROUGH 9M. . MOD- R3M
SURFACE CN- MN-OXD - 8TN V--

NOCT SAMP/LT~-No DE DT'~INTERVAL NC- SA,VPLED + FILL ~SHAPE ~N-oua FIND eTV as
INTERVAL ; _c 'ROUGH 9MM . MOD- qpN%C =ECCVERv 1 -

'ISURFACE CLN-MIN OQ)-9'V-M-

~Cou ar~t rCcMM=_N~-S ~,) --
I

(2)

I

CC--"P G-` L 1991 by acy F Westo, Inc - SEC-S Ver%o1 ' 4 ,Ah '9G5 GOa-'r
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GEOLIS,, Borehole Logging Form
ww&

~ -EA

SJ'E AREA 0 1J=db'04- AA*161 914C-- S~SNA-~ RE3 _

SAMPUNG ME'HCD SOS - CSS . S79 - CTS - C-- - COP - NS =_UID ENTRV,/ =Tout BGS GPM

J--ER -
,6

�,
tC~-SLQ~

LOSS ZCNES ;:-rt�~ BGS GPM

SAMPLING I

D-

NTERVAL FT,M BGS ANAL~''CAL SAMPLE ID 14TERVAL (FT/M BG'')

RECOVERY ="M NA

3LCW --' -YPE /LAB UN_- - D,S - CMP ,' MOB -GEC - CHM -
i

OUNT 1 { / I N!G'M NA / -

QD % NA TYPElLAB UND-DIS-CMP / B-GEO-CHM-

/ U?HOLOGY MATERIAL NATURAL - ~aILY - UNCERTAIN
SAMPU'NG INTERVAL No , ARCHIVED')

U7HCLOGIC INTERVAL No
YES-NO OBSERVED : STN-SHIN -OOR-PRD-NA-OTHER:

n

JiHOLOGIC
NO INSTRUMENT t TYPE pro READIN(D

NTERVAL . 0 `J TO `/ FT/M BGIS RECOVERY INSTRUMENT2 TYPE READING :

OVERBURDEN Gw~C BEDROCK
Logy

SECONDARY TYPE : NA -BED-CLS-MIX DARY I SECONDARY TYPE NA -BED-VEN-MIX SECONDARY

' O ':^- ~~' -COLOR MLN - GSA -? COLOR MUN - GSA

CCLORATION ~N -STN - MOT - VAR ROCK cL, cl - r^TYPE : OTHER
ooT ~~~r

GRAVEL: - - - % % I MET SLR-PHY-SHS-GNS-HRN-QZT-MB_

SAND S _c/ % % GN' GRN-RI., .6S_-GBR-TUF-BRC

SILT ~C) % % I LIRE C-u-' NA

ORGANIC % % SAND - - - %

ROoNONESS : ~ 91_T % %
3RAVEL FAC-STR-ANG-SIB-R,ND-NA aC,-p,YI-V LID ab

-SAND ANG - SUB .~ NA
3R,qN~E O'Z- ^G-FOS- 910-NA'

SORT NG WE'_ r PpR - NA -
`rATRIX : CAL- -CX.^-AaG-SIL-ORG-~.A

CPAS~C'T`~ NON - C -MOD- NGH -',A
VWK-WE{-MOO- S- .ti'GT-

b'C .ST'JRE " -MS--WE"-SAT-NA -
STA
STq- '-EST

CEVENTATICN (0-SL--MCD-WE_-NA - V =DER CONTAC" S - GPD - DIF - SAM -NA

GR .41!v -`roc QTj - =qG -=,^ S - 0,0 - ~'A, - .- SE :OVDAPY V�3-r -BED-NA-OVER

MA"%.X MSM-CSM DCROSITv --G.1-MO -LOW

S-RENGTI-(COH~IOC STF- :PM0--SE-NA NEATHERING : FRS-S'_T-MOD HGH-CPL-'NA

U0PER GJNTACT 9HP-GPD-7IF-SME-NA NATURAL FRACTUR SETS

BEDDING INTERVAL (Z-/M 9M) */FT-M DR DIP FILLISHAPE/RCUGH/SURFACE
-HICKNESS IN/CM RLL opk PIT FL

NUMBER : VLN - CUI " UEO -9TP RR
8MN Woo, AGW

YE . XBO-RPI--HOB-'.PVC- . .CLN " MIN OXD-STN W'l-

MAS - LAM - GaG - GaD - NA
F1U_ OPN PIrr FUL

a PLN CUP UNO . STP RP-

ROUON. SMN . MOo- RON
STaAT GNIT : SURFACE CLN MIN-O7Wm-aTN

FILL PRI - R1L

I SNAKE -CUR-UN0-9TP IP

!

NC'E JNE - aouam 9M - Mao- aGH
-. SURFACE C .N MIN-OXD - 974 .~'--

NOCT SAMP/IJ"-! No DE~T6 I,N'ERVA~ NC -=AMPLED) ALL O°N
9$,4 P Rh c Ul10 - 8T7 ~A

INTERVAL / 'C, WC "E;OVERV 1 -
i ROUGH 9MM . M - RON
~SURFACE CLN_MIN Om-STN-x--SURFACE

..CMMEV'S ;~I- In 16t ?~ Q t- F
, Y

i - -

CO~"a 5 T L t991 by,%y F Weato, inc S=CLS VerS,o1 " 4 Ah ' 395 G?3~' r
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GEOLM, Borehole Logging Form
CCV=Alhv Z-C1rL _CCA"'� ti/n i " W

!e~4I

---
-.

I-~ e-~~°~ ~~ u' + \ iPqO,ECT i("~All LCGGEP'~Pl n''~O ~'< CC-' n r- -

Si TE / AREA ~ ,111 ,qr/~C ~~I $IGNA - :,H=C~t .~' O N~iO /FAYw2r PI 1~ -

SAMPLING ME'HCD S=S - CSS - S TB - C-S - C_- - COP - NS =_UID ENTRY/ =TIM ELGS GPM
LOSS ZCNES FT/M BGS GPM

SAMPLING I NTERVAL N -0 (J -T,,V BGZ ANAL'T'!CAL SAMPLE IC VTERVAL (FT/M BUS.')

RECOVERY ~I =- 'M; NA

BLOW TYPE / LAB JND - :~S - CMP % MOB - GEC - CHM -

COUNT' L ~ N!CM NA
J i /

l

/ -`
~_

POD oc NA TYPE /LAB UND - DIS - CMP / MOB - GEO - CHM -

UTHOLOGY MATEPoAL ATL'RA - FILL - UNCERTAIN
SAMPL'NG INTERVAL No ARCHIVED?

YES-NO OBSERVED : STN-SH'N-ODR-PRD-NA-OTHER:
J7H0'-OGIC INTERVAL No .

MENT 1 TYPE PiloNSTR READINGNO I U
UTHOLOGIC

(

~C' RECOVERYNTERVAL TO p J FTN BGS INSTRUMENT2 TYPE READING .

OVERBURDEN G~Ic I BEDROCK
SECONDAfiY

SECONDARY TYPE . NA -BED - CLS - MIX BE-CONDARY SECONDARY TYPE NA - BED - VEN - MIX

COLOR ML'N-GSA D" ,~'~r^? -

CCLORAT'0"V (0 STN - MOT - VAR

TEXTURE : C - M - _
GRAVEL : %

SAND - - - J.~ %

sILT NU % .-
CLAY t>Ci %
ORGANIC :

ROUNDNESS
GRAVEL : FAC-STR-ANG-SIB-RND-'rA

SAND ANG -SUB RN - NA

SCa-NG WEL-Q-POP NA

PI-AS-IC:- NON - LCW D- -GN - NA

VC S7-RE DRY-MST-WE' (9- NA ,

CEYENTATICN . CN SL'- MOD - WE-- NA

- COLOR MUN-GSA

- aOCKTYPE . OTHER

ED SHL-SL'-SS'- :GL-lST-DOL-COL

% M SLA-PHY-Sr+S-GNS-HRN-OZT- MB :.

% GN GRN-RH~ -BS--GBR-TUF-BRC

% I -4-EXTUR C-M-' NA

% GRAVEL - % 6

SAND - - %

St_T %

- - C,-Av,I-VF MU % ?

3GhNTVPE- O` ^G-FOS-8l0-NA

YA7RIX CAL-MC- X.-AAG-SIL-ORG -'~A

- S-R.Z-NGT~ E-VK-' -WEK-MOO
_ STP-VS-- ST

i
- � =c=R CONTAC . S-D - 3~ : - DIF -SAM - NA

GRAN-E~- -=RG-FOS-BC-NA --- - SE ;,ONDARY V �G-FCC-B -NA-O-"ER

MA'PX MS CSM-CAL-OXC-ARG S ._ NA -- POROSITY

3,_A00

S-RENG-H G/NOC STF-FPM-SFT ,$- NA - WEATHERING FRS .S_T-MOD-HG -CPL-'vA

,=Pa CONTACT SHP-GPD-DIP- ME-NA NATURAL FRACTURE SE7S

3EDDNG INTERVAL- (=--/M BGS) */FT-M 34P Do Fl_ HAPE/ROUGH/SURFACE
-SICKNESS IN/CM RILL ooN-par-rte

NUMBERNUMBER
-CUR-LOO-91F, RA

R
_

OUGH!NOUON N - 1100 - i10N

~E . XBD-RPL-HOa-INC- SURF E- C -YIN-OXD-9T4 W-~
RlL

oft

PRT qll
MAS-LAM GRU-GRD-NA SNiae vLN- -Uw .STp RR_

AOUON 8NN- F03H
STPAT LNIT .

.U--E

CLIJ-MIN OIID-ST4 w'-
(FILL pPN-PI[T L

rrr--- S~Y~DE PLR ~ CUR ~ l. D 97P - ~aF
NCTC _'NE ROUGH BM.- MOO- M

SURFACE C.N-MJN OXD 7N N'-

NeCT SAMP/L1i,No ~~THI .N ERVAL NC_ SAMPL`D'
FILL 07N - PRT- FUL

I

NT'-ERVAL i -0
i

NC ZECOVERv , -

ewAaE vtr~ -CUR .uND-B ~a
ROUGH 9MM MOO - RDN
ISURFACE Clh-MIN-O7m~9TV- .v--

,CCMMEN-S (1)

(2)

CCP`~ GFT L 1991 by Roy F Westo- Inc o=C :fS Version ' 4 , ;A!, '995 GD3C,'
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GEOLIS, Borehole Logging Form

YMCA
cA0�ECT ~'~l~/rt"~O G?~l ~O~~iCo~ _CGGEa ~~QCY ~ur'nar I ,

SI'E l AREA C.i~ N~iD FdYw2r cedar ICe~7 S GNAT_- -
- ffl

SAMPLING ME-HCC SOS - CSS - S7B - CTS - C_- COP -NS =_UID ENTRY/ =T,'M BGS GPV
LOSS ZCNES P'T/M BGS GPM0-~=R ctt!~Qpi06P

SAMPLING INTERVAL - PT,V B ,s ANAL~'CAL SAMPLE ID NTERVAL (FT/M BQ)

RECOVERY =-'M NA

BLOW I I
COUNT : ! J N/CM NA

TYPE/LAS UND-,aS-CMP I MOB-GEO-CHM-

/ -

;OD % NA TYPE /LAB UNO - DIS - CMP ,/MOB - GEO - CHM -

UTHOLOGY MATERIAL S - FILL - UNCERTAIN
SAMPLNG INTERVAL No ARCHIVED?

1 YES-NO OBSERVED STN-SHIN-ODR-PRD-NA-OTHER
J7HCLOGIC INTERVAL No ~~.~

o READING' rNO .PEINSTRUMENT 1 7 v_
UTHOLOGIC (' 1 Q

~ RECOVERYNTERVAL : O- J TO " FT/m IBw NSTRUMENT 2 TYPE . READING .

OVERBURDEN GRA-HIC BEDROCK
LOG

SECONDARY TVPE NA - BED - CLS - MIX SECONDARY SECONDARY TYPE NA - BED - VEN - MIX

COLOR ML'N-GSA Off~,1 - Jr/ ( -1 COLOR MUN-GSA

CCLORATON G'9- STN -MO'-VAR ROCK TYPE CTHER

TEXTURE Cl-M-= JI SED SI-L-SLT-SST-CGL- :ST-DOL-CCL

GRAVEL. % % MET SLA-PHY-SHS-GNS-HRN-OZ7-MB_

SAND

_ _ _

- - - 70 % % ' GN GRN-RI-1Y-BS_-GBR-TUF-BRC

SILT . LCi q5 % I -EC7URE C-u-' `NA
CLAD !G % % GRAVEL - - - % %

CRGANIC : % % SANG - - - % %

ROJNDNESS SILT %

GRAVEL FAC - ST ; - ANS - S-B - ANC) NA
Av!rLVE MUDC

SAND ANG SUB- q0' NA
_

_ ~ CRAN -,'PE 0T2- =G-FOS-BIO-NA

YATPIX. CAL -MC-CXD-ARG-SIL-ORG-`iA
P'-AS-^'T"~ NO -LCw-MOC-UGH-~;A

`

-

'
- S-R=NGT^ EYVK-VWK-WEK-VOID

VO.S"�RE DRv-VST .WE--®- NA STR-VS -EST

'CEVE\ ATION NCI -~ VC: - WEL -'`.A - � cc=RCOtiTAC- Sr=-GRC-DIF-SAM-%A - I

3RAN `YPE (~=qG -=0S 3, C-NA -- SE ,NDARY V_G-,RC-BED-NA-CT,ER

MA-P X MSM -(!q - CAL - OXC - ARG (DS- NA PC?OSIT" MOD - LOW

S_RENGT-.COI- OC STF Gq - SFT - _S=_ - NA WEAT64ERING FR:S - S_7 MOD - HGH -CPL - VA

_PPERCONTACT SHP- ;,PD-7F-SME-NA NATJRA.L FRACTURE SETS

BEDDING INTERVAL (^'/M BGS) #/FT-M DIP DIR FILL/SHAPE/ROUGH/SURFACE
-rICKNESS . IN1CM FILL- OPN-vRrt-Fu

NUMBER
ewwe. vu+-cua-Urv-sue- RR
aaUa, euH- MOD - aoH

_vPE XHD -RPL - I4oa . NO - 9Ui1FALE CLIN-MIN 07m-STN-r!'-

MAS-iAM-GRU-GOD-NA
nLL OPN . artr . Fu
ewwe Pvr-CUR-UND-STP
IHOUOM BNN- MOO- ROH

STRAT -NIT : 9URF.E CLN MIN Om-9TV - W--t
I I~li ocH .var-cv~

IsWE au . -OUR UNO-9TP pp
NCT"~NE _ qO~JpH B Mn - MOO - RON

IBURFKE C-N-MIN OXD-STN-N'-

NEXT SAMP/li^ti No ;fo7H INTE;VAL NC-
-.

SAMPLED
-- . 1 -

FULFILL OPN

ewrE PLN CUR uNo-aTV
INTERVAL r -0 NC zz~CVERv i - ROUGH SMH . MOO- rlom

;SURFACE CLN-MIN-OX[) S7N M-

:cM,rEN-s Ce,~c~f,~,,
w &44,d c4- 7'6,9s,_

cc~a ~~` 1991 by Pcy F westo, I,c 3EC-S Verse" - 4 -AN -395 Gam .
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A GEOLIS,, Location Identification Form

I
r

r
r
r
i
i
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J
j
r
J
j
J

CLIENT NC1IF - ~51'
-

PROJECT Cpn.p NeI'O ,~t~4 ~Cw~l id!?
;;;;AUTY LEVEL -

1
2 . 3

PROPERTY: Cc/O ~'IP/t~ - /rlOn"jauk - IV UNIT SYSTEM ENGUS - METRIC \ i

SITE / AREA : P

®

LOCATION ID : S Q ' LI ,
e1

/)L /00I DATE
c s~GG`BEG N :

/ ,g5 sbcEND DATE : °a

LOGGER : - rZ W ~rr~ i'

LOCATION TYPE : I1o~y PIZ - WEL - PIT -

/TEST PIT: LENGTH : \." FT WI TH : ~~ C~~~ o e

BOREHOLE COMPLETED IN : OVERBURDEN BEDROCK

TBEDROCKCONFIRMED: NOT ORL - SPS - AUG - COP - CU

TOTAL DEPTH: FT/M BGS

DEPTHTO BEDROCK: L. foLu") FT/M BGS
--- - -------------------- -------------------------------------- -

BOREHOLE DIAMETER No .1 I IN/CM -

INTERVAL : y TO $ FT/M BGS
SITE SKETCH

ESTIMATED SURVEYED
METHOD : HSA SSA BKA JET SURFACE

OPT RRT COR DAW ELEVATION :

CBT DCD DHH SON
OTHER : Gr~eCD__sQ

N. COORDINATE :

FLUID : AIR - WATER - MUD -FOAM Xi~ j E. COORDINATE : _
------------------------------------------------------------- .- . I MEASURING
BOREHOLE DIAMETER No .2 IN/CM I POINT ELEVATION

INTERVAL : TO , BGS j WELL PERMIT No

METHOD : HSA SSA BKA JET ALIAS IDMIELL RECORDATION No
DRT RRT COR DAW ---------------------

HO AND NE
---------- ---------------------------- - ---

1~~ YES DESCRIBE IN COMMENTS®CBT DCD D SON LE AB O D )
" NO v

OTHER : WELL INSTALLED I YES - (~!p

FLUID : AIR - WATER - MU - FOAM - NONE WELL CLUSTER ? YES - ® No . OF WELLS .

WELL NEST? YES -(ED No . OF WELLS:
BOREHOLE DIAMETER No .3 : INiCM

PUMPS INSTALLED I YES
INTERVAL : TO FT;TA BGS TYPE DEPTH
METHOD : HS SSA BKA JET PURGE

T RRT OOP DAW
CBT DCD DHH SON SAMPLE :

OTHER : BOREHOLE TESTING
FLUID: AIR - WATER - MUD - FOAM - NONE

I
_ - _ -

----------------- . .---------------------------- ------- I BOREHOLE GEOPHYSICS YES

DRIU_INGlDCCAVATING CO w~f

I

SLUG TESTS ? YES -

DRILLER/OPERATOR : PACKER TESTS ? YES -

EQUIPMENT/RIG: 7uC~ ~xunt~ G' eopIO~ PUMPING TESTS ? YES -

COMMENTS :

DATA ENTRY BY_ OC REVIEWBY : 1 QA REVIEW BY.
DATE ENTERED: ` REVIEW DATE f ;TVLW DATE
OC REPORTS PRINTED ? YES - N0 ; APPROVED Y% TH- WIiHOUT REV=NS APPROVED WTH-WITHOUT REVISIONS

CCPYP'GHT a 1990, 1994 by ;4oy = Weston .-,c 3EOU5 Version 1 4 ,;AN '995 GC2C'
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GEOLIS,, Borehole Logging Form
OUDA~,v ~c s9_-y_c~ - 9F c--A "'U\ J -- - - ---_ - G~J

~llv
f~'narPiQGY - ~(

'QOJEC' r~, e 0_ LGGGE~l ~0Z
-.

SI "E / AREA C-nV fh'io

p

I F(~Y~rer rd v )%,, SIGNA" l;?= -`-`~-"' 1~----.--__

SAMPLING METHCD SOS - CSS - S'B - C-S 00P - NS =_UID ENTaY; FTV BGS GPM

v_HER o~ LOSS ZONES R/M BGS GPM

SAMPLING INTERVAL O -C N F-,,~ BC,S ANAL-CAL SAMPLE ID NTERVAL (FT/%A BGSI

?ECCVERY ~l ~/ =- + NA
BLOW

~

TYPE/LAB UND-aS-CMP : MOB-GEC-CHM-

COUNT : L_JI I - 1 N!GM NA / -

D q6 NA TYPE / LAB UND - DIS - CMP / MOB - GEO - CHM -

UTHOLOGY MATERIAL NATURAL - ILL - UNCERTAIN
SAMPLING INTERVAL No . . ARCHIVED?

-- YES-NO OBSERVED : STN-SHIN -OCR-PRO-NA-OTHER
UTHOLOGIC INTERVAL No ~!

UTHOLOGIC NO 'NSTRUMENT, TYPE T`~~ READING O

INTERVAL O TO O "S FT/M BO8 RECOVERY INSTRUMENT 2 TYPE READING .

OVERBURDEN G~IC BEDROCK

I SECONDARY TYPE NA - BED - CLS - MIX SECONDARY j SECONDARY T"PE NA - BED - VEIN' - MIX SECONDARY
~-

COLOR MUN - GSA - 6/`c~ -

COLORAT;ON LN ; -STN - MO' - VAR

TEXTU;E : C - M - _
GRAVEL % -

SAND - - - % -

SILT %

CLAY %

,ORGANIC : i6

ROUNDNESS
GRAVEL FAC-STR-ANG-SLB-RIND-NA

SAND ANG-SUB-aNC-NA

- I COLOR MUN -GSA

- _ ;OCK TYPE : CTHEP

SEE) . SHL-SLT-SST-CGL-lST-DOL-CCL

% MET . SLA-PHY-SHS-GNS-HRN-aZT-MB_

% I GN GRIN -RHY-BS_-GBR-TUF-BRC -

% I y1 TEXTURE C - N - = NA

95 GRAVEL - - - % -

% SAND - -

SILT %

- C-Av LVE MUD

3PANTYVE CTZ- ^G-FOS-BO-NA -

%

%

%

a

YATRIX . CAL-MC-CXD-ARG-SIL-ORG-'vA
a'-AS'IC;~ NON- .CW-MOO--GH .';A

- S'~NGT" EWK-'dWK -VVEK-MOD
~'O'.S"LIRE DRS - MST - WE' - SAT - NA STa _ VS" - EST

C=4E!N-ATION NON - SL' - MCC - WE_ - NA
-- .,=nER COti'TAC" 5 " :)-GRO - DIF - SAM - VA

GaA1N-r-'E OTZ-=?C-=CS--30-NA
----- SPJ:,VDAAY V �3-~AC-3ED-NA-OTnER

MA-%.X MSM-CSM-CAL-CXC-ARG-S_-'rA - ~C?OSIT" MOD-LOW

S-?ENGT- COH/NOC S-F - FPM - SFT - LSc - NA WEATHERING FRS - S'_' -MOD - HGH -CPL- NA

-UPOE.PCON-ACT SHP-G?D-DIP-SME-NA NATURAL FRACTURE SETS

BEDDING INTERVAL (='/M BGS) */F7-M DIP DIP F1LL/SHAPEIROUGH/SURFACE
-HICIWESS : IN/CM j FILL opN-vIRT-Fu

NUMBER f ewwe: "-cun-Urn-sue- RR_
no10M SMM - MOD - a3M

IE XBD - RPL - HOP - INC - SURFACE OLIN- MIN -07D-!74 W~

MAS - LAM - GAL, - GRD - NA
FILL onN aRr- wL
911APE . PLII - CUR - UND - 9TP - RA-

NOUOH. 9MH - moo - ROFN

ST~AT LNIT : I SURFACE CLN .MIN-OQ7 .9TN-w'-

F1U_ OPN - PRY - FUL
SeAPE PU .OUR-UNO-9TP PP

NCT_ !NE ROUOM BMH- MOO- ROM

SURFACE C-N MIN SC STN .~-

NAT SAMP/UTr+ No xD'H IN'E9Vr4L
- - FULPR'

NC"SAMpLC-
FILL OPN

I eMAPE PUN ~CUR - IMD-BTp~A
IN'TERVP.L / NC

~_~,OVERV
~ROUOM 94H- MOD- ROM

~SURFACE CLN-MIN OKD -STN- N-^

c
Oil, I-

(2)-

CC-"',' 3,- Z 199 . by aoy F Weato~ Inc GEC -S Verso, - 4 -Gh ' 995 Gam:' r .
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GEOLIS, Borehole Logging Form

/ 7-A-S AAy' Ca //i
ir+CP i( vna ~/ ~ ~on - GGE ";O L?~"A/~O~JC (O r,-+

- o F !~ ~I1 -Si-E/AREA Cxr+~O N:'~ ~ dy~.e. rd~"v TKrn s G'vA '�P-- ~'f/

SAMPUN'G ME'NCC SOS - CSS - S79 - CTS - C_' - :.OR - NS =_UID ENTRYJ ^ cTiV BGS GPM

=
_a

6,,
GEO

~~
~

LOSS ZONES ~/M ~ GPM

SAMOUNG INTERVAL ~-C FT-M BGS ANAL" 'CAL SAMPLE ID NTERVAL (FTM BGs)

RECOVERY -=";'bt NA -

3LOW TYPE LAS UN'--DS-CMP/ MOB-GEO-CHM-

COUNT : ~J' I `~ N/CM NA / -

qOD % NA TYPE/LAB : UND-DIS-CMP / MOB-GEO-CHM-

UrHOLOGY MATERIAL NATURAL - FI - UNCERTAIN
SAMPLING INTERVAL No ARCHIVED?

"S YES - NO OBSERVED : STN - SHN - ODR - PRD - NA - OTHER :
Li THOLOGIC INTERVAL Nc PTONO READINGINSTRUMENT I TYPE
UTHOLOGIC _

t FT/M BW RECOVERYINTERVAL O'.5 TO INSTRUMENT 2 TYPE READING :

OVERBURDEN G -HIC! BEDROCK

SECONDARY TwE NA -BED - CLS -MIX SECO-NDARY I SECONDARY TYPE NA - BED - VEN - MIX SECONDARY

COLOR MUN -GSA r=`7~- COLOR MUN - GSA

CCLORATON . 0 - ST N - MO- - VAr7 _ ROCK TYPE . C"HER

TEXTURE, C-M-= SED SHL-SL'-SST-OGL-fST-DOL-COL
GRAVEL - - - !,Z- % % SLR - PHY - SHS - GNS - HRH - OZT - VB-

SAND 7j- % % I G GRN-RHy-BS'--GBR-TUF-BRC

SILT : /G' % % yl 'EXTU C . M . = NA
CLAY % 46 GPAVEL _ - %

'RGANIC % SAND - - - % a
ROUNDNESS SILT °b %

GRAVEL FAC-STR-ANG-SLB-~-NA %~
SAND ANG - SUB - o. NA

JMc MUC.AY

3Pk N TYPE O =G - FOS - BIO - NA
SOFT NG WE'_ - ,0©- a0A -'NA

-

"
'+MATRIX : CAL-M : - ..̂XC-Ar7G-SIL-ORG-\A i

PS IC"`~ Ot _CW-YOD-HGH-NA -

}am
S-RENGT- EINK-' -WEK-MCC

MC'S'I:PE ( )/ MS?-WE'-SAT-NA(]g - STa-VS' EST

CEMEN TATICN NOI ) -SL' - MCD -'WEL - NA - _ -
coER CC\'TAC- Sam' - RU - CIF . SAM -'rA

GRA1N`Y1PE OT =RG-cOS-3i0-N'A - SE':0NDARY V., ;,-~aC- ED-NA-OT,E;

MA-~;X MSM-(q-CA`-JXD-ARG(qNA - c0aCSIT" rx--MOD-L

S-RENGTH0/NOC STF-FaM-SFT~,~'--NA WEATHERING FRS-S-7-MOD- H-CPL-NA

,)mPER CONTACT
(9-

3RD - DIP - SME - NA NATURAL FRACTURES S

BEDDING INTERVAL (=MI BGS) */FT-M DtP ~R HAPEIROUGH/SURFACE
-"iCKNESS IN/CM FI pvw .par .Fu

NUMBER
a vuNcuauro-srv-~aa

- 9M" . MOO- RON
E . XBD-RPL-HOR-'NC- SURF CLN-MIN-O)M-7TN W'~

MAS-LAM-GRU-GaD-N'A
ORi-RffFILL . FUL

swve .CUR-UND-sTP_ PR
ROUOM. s M . MOD - ROM

ISTaAT I,NIT : SURFACE c -MIN-aXm-s,N w--
- awr .cut.-JFILL

SHAPE N.J . . A - UND-87P PF
NOTE JNE aCUQH GM- Alpo . n3H

SURFACE C .N-MIN-OXD S74

NOCT SAMP/U"H No :fDT'-+ IN-ERVAL NC' _AMPtFD '
FILL OPN - PRf . FUL

. SHAPE avv _-uA _ uao srv as
INTERVAL i -C 4C == .OVERY '~ ROUGH sWn _ Mao- qor+

~SURFACE CLN-MiNOIm-9TN- .Y'-

:CMNEN-s

(<)

CCP~ G-" L 1991 by Rcy F Weeto, inc SEC-S Vers,c, ' 4 .,AN '9995 G ~' %-
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GEOLIS,, Borehole Logging Form

/ /~~ I -1l-A E: I' '

~ ~

~

u' a i . \' TCP~~o~ _UGGEP~D R' . ~n ,4~

SI 7E / AREA ca~Q HBO FDYn<r rCY~Iv A,17 S GNA

SAMPLING ME'tiCD S-IS - CSS - STS - C'S - C ..- - COP - NS =_U10 ENTR'~' ~T/M BCS GPM

~Ea _~lya~~0'
LOSS ZCNES ~V BGS GPM

SAMPLING INTERVAL -O -,V BGS ANALY,'CAL SAMPLE ID NTERVAL (FTN BCkiI

RECOVERY =" ;M NA -

3LOW TYPE / LAB UND - DS - CMP / MOB - GEC - CHM -

.OUNT : Pi/GM NA / -

ROD % INA -YPE/LAB UND-DIS-CMP /MOB-GEO-CHM .

UTHOLOGY MATERIAL ZLT1+~ - FILL - UNCERTAIN
SAMPLING INTERVAL No . ARCHIVED?

-- YES-NO OBSERVED : STN-SHIN -ODR-PRD-NA-OTHER:
JTHOLOGIC INTERVAL No n

READING GNNO STRUMENT 1 TYPEI
UTHOLOGIC
INTERVAL J TO 'J FTN gw RECOVERY INSTRUMENT 2 TYPE READING .

OVERBURDEN ~PA-Hlc BEDROCK

SECONDARY TYPE : NA - BED - CLS - MIX SE4=NDARY SECONDARY TYPE NA - BED - VEIN - MIX SECONDMY

COLOR MUN -GSA OK COLOR MUN -GSA

NCOLORATION L -STN - VC" - VAa ROCK TYPE . OTHER

TDCTURE . N-= SEC : SHL-SL'-SST-CGL-fST-OOL-CC'L

3RAVEL . % MET SLA-PHv-SHS-GINS-HRN-OZ'-MB'_

SAND % GN : GRIN -R~4"-BS_-GBR-TUF-BRC

SILT 'E~cyURE C-M-= NA
LAY 3 C) yb 9s i G wEL - - -

CRGANIC _ )-J % ! SAN - - - % a
ROJNDNESS . S!L' 96

GRAVEL : FAC-STR-ANG- ~3-RIND-NA -.Av^J4! MUD % a
SAND ANG-SUB RIND-NA

3P,kNTVDc O-,Z- ^C-FOS-810-NA
SOFT NG WEL POP - 'POP-NA -

@~_
^

MATRIX CAL-'w1C-CXr-AAG-SIL-ORG-NA
P_AS- : -CVV-MOD-UGH-VA!"^

2
-

-
S-?ENGT~ EW 'VWK-WEK-MOD

MO'S- .;AE MSr .wc--gqT- ",;A -. ST; vS--EST

CEYENTA'ION . -SL'-MCD-'N`-__-',A - - -
~zERCCti'TAC- ~'-GRD-DIF-SAM-NA

GAMIN '`~~ 0 =RG -=0S - E~C - NA
SE :CNDARY Y,. G- C-BED-NA-OT,-ER

VA- ;;X MS -CSM-Cl~L-')C-®-S_ - .'NA c0?OSITv rx'- D -LOW

S-PEVGTI-~iMOC 5?F _PPM - SFT S . - NA WEATHERING: FRS - S_' - M - ~1GH - CPL - W

I:~PE? CONTACT gH - GPO - DIF - SME - NA NATURAL FRACT E SETS

BEDDING INTERVAL (- :-/M BGS) i/FT-M f DIP D FILLJSHAPEJROUGH/SURFACF
-HICIWE99 IN ;CM

NUMBER : ew~re : PLN .CUn-uw-srv_'RA
_ Aaron SIdH MOO - now

"YPE-. XHD-RP_-H0a-'.NC- Ui1FACE CLN-YIN-OIa-STN-W-N

MAS - LAM GRU GaD NA---
R OPN- iRT-FUL
e v~ri-cun-unm-eTa . ?a

! sMH - woo - FGH
ST7ATL,NIT ! 9uRF E cUN -MIN OID-aTV WT-

FILL- OPN - PRT FUL

NC'_ 'NE
5MAPE P'L, CUR-1 .440 9Ta iRP.

-
-

ROUGH MM . Moo- a0"
SURFACE MIN OXD STN

NE)[T SAVP/U"-i No DEATH IN-ERVAL NC-5AMPLED
F1 LL 0 -PRr-FUL

I SHV E PL"CLR-LMD-era PP
INTERVAL i -p NC == .OVERY - AOLpM SMH Mao- aGH

ISURFACE CLN-MIN-O1QJ-B7V x'-

CCMVEY-S

('c) -

6 1 &'Joy Hoy I- waeto, Inc SECJS Vers,o1 ' 4 .,Alh ' 395 Gam.' e-.
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GEOLIS, Borehole Logging Form
Y ~n!' _~cA-'c~ _

_---
COV=ANN 2 F A&k*1

C / a/ -. Y Ti'P~Q::1qOjEC- a 10-"O , ~D~R' LCGvEPO~ (..c na-r ( IL

S, -E / AREA If(r,o%Fdv..a. AAA%- 0.-r/ s GNA-LP
. `~./

-

SAMPLING ME-HCD SDS - CSS - STS - CTS - C_- - :,OR - NS =_JID EN TRY/ FT,V BGS GPM
C_-ER cieo~ LOSS ZONES _T/M BGS GPM

r
SAMPLING INTERVAL -0 ~,,�I BGS ANAL"" 'CAL SAMPLE ID -T/1M BGs)

RECOVERY _ ,1A NA --

BLOW `--- TYPE/LAB JND-aS-CMP ; MOB -GEO-CHM-

COUNT : i N/CM NA / -

ROD 96 NA TYPE / LAB UND - DS - CMP / MOB - GEO - CHM -

THOLOGVJ TL'MATERIAL ~~ - FILL - UNCERTAIN
SAMPLING INTERVAL No ARCHIVED?

~ YES - NO OBSERVED : STN - SHIN - ODR - PRD - NA - OTHER
U THOLOGIC INTERVAL No -

P oNO READING :-INSTRUMENT t TYPE
JTHOLOGIC r~
NTERVAL : 1-' J TO ' FT/M gps RECOVERY INSTRUMENT 2 TYPE. READING.

OVERBURDEN IC~ BEDROCK
x~

SECONDARY TYPE : NA - BED - CLS - MIX SECONDARY j SECONDARY TYPE NA - BED - VEN - MIX SECONDARY

COLOR MUN - GSA 0 ranC -~ COLOR MUN - GSA

COLORATION OSTN - VC-- VAR ROCK TYPE : CT-1ER

TE)CTURE C-M-= SEE) SHL-SLT-SST-CGL-LST-DOL-COL
GRAVEL . MET SLR-PHA-SHS-GNS-HRN-aZT-MB_

SANG CIO % % I GN : GRN - RHy - BSL - GBR - TUF - BRC I

SILT IO % % I LIRE C-N-' NA
CLAY % % GrIA L - - - %

ORGANIC : +6 % I ~~ SAND - - - % %

ACUNDNESS : SI_T % ay
GRAVEL: FAC-STP-ANG-SLB-RND-NA eC AY JD: % aM,--- , ,E
SAND ANG-SUB_e) NA

3RANTYpE OTZ- ::--G-FOS-BIO-NA
SORT NG JE - MCD - FOR NA

`.MATRIX: CAL- C-0XD-ARG-SIL-ORG-',4A
P~-AS-IC "~ ON .CW-MOD--GH-'JA

- S"R_ENGT- EW VWK-WEK-MOD
VCS-LIRE DRY MS?-WE--SAT-NA STR- --EST

CEMENTATION : @-SL"-VCC-vVE_ NA _ -
_°°ER C,Oti'TAC' S ~ - GR . - DIF - SAM -'~:A

GRAIN'~'pE CQT -RG-=0S--30-NA
SE,ONDAFY V�G-r C-BED-NA-CT-,ER~~

MA-P'X MSM- 'S1 -CAL-OXC-ARG-p;,FNA ;:1C?CSITv -GH-M -LOW

S_RENGTH©O /NOC STF . FRM -©-'.SE - NA WEATHERING FPS - S'_T - MO -UGH -CPL -'dA

,~Z'PER CONTACT . SH - ;,PD - 71F - SME - NA NATURAL FRACTUR SETS

BEDDING INTERVAL =-/M BGS) */FT-M DIP 71R FIU SHAPE/ROUGH/SURFACE( I
-1ICI,(NESS : IN/CM nu- opN-I-wL

NUMBER : HAM: PLH-CUR-UND-s "a-FR_
fl 9MH _ MOD . RoH

-YPE : XBD-RPL-HOP -'INC- S ACE:CUI - YIN - O)QI-37-4 -w-f

MRS - LAM - GRL,' - GRD - NA
F1lL ORJ ~ WR ~ Rll
a Iw+-cua-UNp-eTa as

- NOUON SMH- MOD -R3H
STRAT'�NIT. SURFACE CLN-MIN-OID-BTV-~+^-

I Fill - RR FUL
SHAPE -CUR :UND-STP-aF

NOTE JNE : _ ROUGH suMOD- aa.
SURFACE C-N-i N-01ID

NECT SAMPN--~ No DEZT~ INTERVAL N^ SAMPLED FILL
OPN

v FUI
vLr . ua-O-sTP ~a

INTERVAL i -p NC ^E .OVERI , ROUGH SMH . Mao- a,3H
I ISURFACE CINMi4~OG7-lTN-N'-

7 (2)v

v

. --

_ CC711P 3,'T Z 1991 by Roy F Waetor Inc SEC~S Vers,o~ ' 4 AN '995 G03r' r-
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GEOLIS~ Borehole Logging Form

CCV A.'~V ~Ll7 CA-C1 -_ _._..----- --- ~

i

ti
_
/V ~I -

_._

~AC,( ~~ ,~~%

°ROJCC"

Si-E/AREA f~T'io /FOYw¢r rO v rt~~! SIGNA'La= _

SAMPLING M=HCD SOS - CSS - STB - C'S - C � " - COP-NS =_UID ENTqy/ I'T%M EiGS GPM
~!,~_~

(

LOSS ZONES _ ;rte BGS GPM

SAMPLING INTERVAL

'S

"O d FT,'~I

Br

c7 ANAL"" CAL SAMPI ID YTEqVAL (FT/M 6G~.')

;ECOVERY 3 y =- ;U NA --
BLOW -- TYPE / LAB JND - DS - CMP MOB - GEO - CHM -

COUNT I N/CM NA / -

ROD % NA TYPE/LAB UND-DIS-CMP / MOB -GEO-CHM-

I
!
I

1

r
-r

SAMPLING INTERVAL No `^

LTHOLOGICINTERVAL No

THOLOGIC
SINTERVAL : '0 FT/Tvl BGS

OVERBURDEN

SECONDARY T`e?E . NA -BED - CLS -MIX

COLOR : ML'N - GSA -'

COLORATION Q-ST.N-MO'-VAR

-tD(TURE - M - "
GRAVEL . %
SAN C - - - J y %

SILT '/S~ % %

BEDROCK

SECONDARY TYPE NA - BED - VEIN - MIX SECONDARY

C

COLOR MUN - GSA

ROCK TYPE . C7-AER
S
D
ED. SiL-SL7-SST-CGL-LST-DCL-CCL
(TET SLA - PHY SHS - GNS - HRN - QZT - VB_

GRN - R~4y RS_ - GBR - TUF - BRC

,\NEXT E C-M-= NA'0

ORGANIC : % % SAND - - - % a

ROUNDNESS SIL %
GRAVEL FAC-STR-ANG-SJB-FIND -NA - C,Av,nLMEE D 96 s,
SAND . ANG- U ;ND NA

3~AN?`~E Z- =G-FOS-910-NA
SOPTING WEL -~- 7-OF NA -

pVlS'IC'~ C N~M CW-MOD-UGH-NA
- ~+~ATa!X : CALM C7~-AAG-SIL-ORG-YA

- S'R=NGT- EWK-` -WEK-MOD
OS' ;:RE DRY MS?-WE'-SAT-.AY' _,

T?-VS -ESTS

C=M :N rA'fON NON .SL' - MOD - WE_ - NA - -- _~==_R Co TAC" S!^ - G RC - D IF - SAM - NA

GRA1N "`!POT - =PG - FCS - E~ 0 - NA _- . , Sci,.YDAAY

"-s-

BE :)

MA"PX M CSM-CAL-'J .~G.-®-SIB-hA _ J c0?OSiT" -:x~-MOD LOW

S-RENG'H ©O iP~IOC STF Fq -SFT- ;.S=-NA WEATHERING FRS-S_7-MOD- H-CPL-VA

UaPR CONTACT SHP
<9-

DiF - SME - NA NATURAL FRACTURE S

BEDDING INTERVAL (^!M BM) #/r-7 .M DIP DIR ~LL/SHAPE/ROUGH/SURFACE
-~'[C~(NESS INjCM A OPN - PITT - PUL

NUMBER, a . PLN CUR -UM - 3~ Ftq

'

MH MOO - RIGIN

'-PE XBO - R?_ - HOF - INC - rLN - MIN - OXD - ST14 W--

MAS - LAM - GAL - GRD - NA FILL

11

I

KAME.

RI

ST-W,~NIT BURFACE C MIN - CXD .9TN wl-

F1 LL OpN_ FUL

sHAK Pr -C UND-9~ . ~P
NOTE LINE H H .ROW 9M M RGM

9URFKE CJ'.-MIN- 9'.V .V"-

NEXT SAMP/U-H .No DE~TW INTERVAL N0- SAMPLED I~li oa+-aRrF
BIMPE Pllr-CUR-UND

II,

'PP
INIFERVAL i 'C NC m=;,OVERT ROUGH SMH . MOO- ROM

`SURFACE CLN MIN-Olm -9'.w M-

(f2/G~ S I O' 1 .c< .n~~.fl . .wtf1KC<CCMNEN"S . ;t) tc, ~Cc c'C ca1 / .r,

Co%PC~~cv sod Su' C__-4t°(,~ S-`~ f~ cS-,' "ys "
(2)

-

COP"P G'NT L 199, by ;icy F Wasto, !no

LTHOLOGY MATERIAL N~A'f~;R~. - FILL - UNCERTAIN
ARCHIVED?

YES-NO OBSERVED STN -SRN-ODR-PRD-NA-OTHER :

PT) READING L/!INSTRUMENT t TYPE

RECOVERY INSTRUMENT 2 TYPE READING .

SECONDARY

3=C_S Vers,o1 - 4 A,, ' 395 GD3~'-s-
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GEOLIS. Location Identification Form
CLIENT . Nco - _s E
PROJECT C,.+f) He ro

PROPERTY : "'~o ~P~ /r1

SITE /AREA:

_ '
CUAUTY LEVEL: t - 2 . 3

Oaf4 rCv11 16r' I
0n'IauK~1 Y '.,NIT SYSTEM ENGLIS - METRIC

LOCATION 10 :

BEGIN DATE :

END DATE :

SL1 - '~

/a/00

/~ /c

`-"`-' c s
u

LOGGER : yw trim 4 r-

Cc!). PIZ - WEL - PIT -LOCATION TYPE :
o~,r

e 2s~PIT: LENGTH : FT MOTH : FT/MTEST ~t,~ -

BOREHOLE COMPLETED IN : OVERBURDEN BEDROCK e~G
BEDROCKCONFIRMED: NOT DRL - SIPS - AUG - COR - CUT '

TOTAL DEPTH : FT/M BGS

DEPTH TO BEDROCK: U^ llrOLu/) FT/M BGS
-------- -------------------------------------------------------

BOREHOLE DIAMETER Nol : I IN/CM -

I FT M BGSA y
SITE SKETCH

/INTERV L: TO
ESTIMATED SURVEYED

METHOD : HSA SSA BKA JET SURFACE

DRT RRT COR DAW ELEVATION.

CBT DCD DHH SON
IOTHER : c~ft,~Pro-A~ N. COORDINATE :

FLUID : AIR - WATER - MUD - FOAM 4 ON E. COORDINATE :
1 MEASURING

BOREHOLE DIAMETER No .2 IN/CM POINT ELEVATION

INTERVAL TO BGS WELL PERMIT No-::

METHOD : HSA SSA BKA JET
I
ALIAS IDWELL RECORDATION No . :

ORT RRT COR DAW
CBT DCD D SON

----------------------
HOLE ABANDONED I

-------- -----
(2D - NO

--------------------------
P' YES DESCRJSE Sri COMMENTS)

OTHER : WELL INSTALLED ? YES -

FLUID: AIR - WATER - MU - FOAM - .NONE WELL CLUSTER ? YES - ® No, OF WELLS

WELL NEST) YES - Q No OF WELLS:
BOREHOLE DIAMETER No 3 IN ;'CM ~--~

PUMAS INSTALLED YES '~LSy
INTERVAL : TO FT ;'M BGS TYPE DEPTH

METHOD : HS SSA BKA JET PURGE
T RRT SOR DAW

CBT DCD DHH SON SAMPLE :

OTHER : BOREHOLE TESTING
FLUID: AIR - WATER - MUD - FOAM - NONE

I
_ _ - - - - - -

__________-__________-__---_-_--__-_-___----_ BOREHOLEGEOPHY SICS? YES -

DRILLING/D(CAVATING CO u~f~~ SLUG TESTS ? YES -

DRILLERlOPERATOR : L1B1-I41
PACKER TESTS ? YES -_

EOUIPMENT/RIG : 7iu K ~" eD~IO~ PUMPING TESTS P YES - 1F

COMMENTS : /Vp csrna/t,~rc-t~ Sc<r.pLej C o,/fCltj .Ss-s

DATA ENTRY BY_ I OC RE}REWBY :

CATE ENTERED: ` REVIEW DATE

OC REPORTS PRINTED ? YES - NO APPROVED WrTH - YYTROUT REW=N5

QA REVIEW BY :

REVIEW DATE

APPROVED WTH-WITHOUT REVISIONS

i

CCPYRIGHT Z 1990, 199A by Poy = Westo^ -c SECUS Version 1 4 jAN '995 GC2C' ?=
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GEOLM, Borehole Logging Form
C-OUDAhv T . W

UEN- w - ~u1sK4
s1-E i AREA gl!p Nr"o/Fd".2. f,

_CCA"Oti ~ I I

LCGGE~ P~QCY ~lvna,i

S GNA"�R= i

SAMPUNG ME'HCO ScS - CSS - S-B - C'S - C-- - COP - NS =_UID EN TRY,, =T~M BGS GPM
LOSS ZCNES FT/M BGS GPM

SAMPUNG INTERVAL -C L' c7,IV BGS ANAL-'CA_ SAIVPLE ID VTERVAL (FT/Tv1 BGp)

;ECOVERY NA

BLOW TYPE/LAB IJND- :,S-CMP ; MOB -GEO-CHM-
COUNT I ( NICM NA /

ROD
% NA 'YPE / LAB UND - DIS - CMP / MOB - GEO - CHM -

LITHOLOGY MATERIAL L - FIL - UNCERTAIN
SAMPI,"VG INTERVAL No. ARCHIVED?

YES-NO OBSERVED : STN-SHN-OOR-PRO-NA-OTHERU7HOLOGIC INTERVAL Nc

INSTRUMENT i TYPE )VO READING : VUTHOLOGIC
INTERVAL ; O TO a "J FT/M BOS RECOVERY INSTRUMENT 2 TYPE . READING.

OVERBURDEN cRA-HIC BEDROCKLOG
SECONDARY TYPE NA - BED - CLS - MIX DARY SECONDARY TYPE NA - BED - VEIN - MIX HAY

COLOR MUN - GSA O,rt.l9
--1 COLOR MUN - GSA

COLORA7;ON l;N' - STN - MO' - VAR
aOCK TYPE : C'HER

TEXTURE . C-M-= I SEC) : SHL-SL'-SST-�̂GL-LST-DOL-COL {
utnvt~ _ _ _ "r % % MET SLA-PHY-SHS-GINS-HRN-QZi-MB'_
SANC -F0 % % I - ON GRIN -RL'-BS'_-GBR-TUF-BRC
SILT i CJ % %

RE C-u-= NA
CLAY % % I GRA L: - - - a6

`ORGANIC : 1b % SAND - - - %
~RCJNDNESS SI'_' % %

SRAVEL FAX-STR-ANG .Si_B-RIND-^.A

SAN C ANG-SUB-RN -NA
S~AYr,'ME U0 % a

SPAN TYPE, TZ - ^G - FOS - 30 - NA
SOarNG WEL -'~ .'OR - NA I -

P'LAS 'ICI^V (0-LCw-MOO-tiGH-'vA
YATRIX : CAL - M CXC . ARG . SIL - OFK3 - VA i

V'CS"URC C~p-MS?-WE'-SAT-^,A
S'RENGT^ EWK- -WEK-MOO- - STq- '-ES?

C-M=ti-ATION
cER CONTAC" SH . 3RD - Dlr - SAM -rA

GRAh"!PE(Z) _RG-=CS-30-%A

MA'= X MSM - ^ M CAS - C - AAG~NA

_-

---
SE~NDARY Y�;-FA -BE:)-NA-OVER
=C?OSIT" -5,L-MO -LOW

S"RENG'-(2~NGC S-F FaM, - - -L.S=-NA WEATHERING FRS-SL'-MOD- H-CPL-NA

CONTACT SHa - GRO - DiF - SME N~
NATURAL FRACTURE E7S

BEDDING
"

INTERVAL (=-!M BM) dt/FT-M . DIP 74R VII/SHAPE/ROUGH/SURFACEHICIQ4ES9 INiCM
NUMBER : a vv+-CUR -uND-9rv RR

- suN . woo- aoN
MOD-VPE XBD-RPL-Hop-ANC- SURF E:CUJ- R-774 .w'i-

MAS -LAM-GaU-GaD-NA clu- ow+-PRT wL
I SN^re PLN .CUR-inrro-STV

- j ROIION NM - MOD -MCID
STOAT -NIT SURFACE C -MININ .Olm

.
8TV w--

_

RLL -PRT-EUL

NC'E-;NE'
SHAPE 7U-CUR-UN0~9TP cpI- ROUGH SMH . Moo- P43H
'BURFKE C,NMIN-07m-9TV- .r-

N-~T SAMPN"-! No 'UE~T"IN'ERVAL NC- SAMPLED '
LL ON.

IN-iERVAi
B � , o . UN -97P ?ASHAPE

-
NC --COVERV I ROUGH 91mH . Moo- ROM

~SURFACE CLN-MIN-07m-B7N .M_

I

i2)

CC Gr- p 1991 by Roy F Weeto, Inc 3EC-S Vers,c~' 4 ,Fh " 395 Goo-'
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GEOLIS, Borehole Logging Form
:,J4=Ah`i fou F

~

~L1~

~

A- : \

r�,(

v~=

oqo_~CT CQ~p ~O L?~t 'In, _OGGE ;; 77r,',ar

s.-E/A;;Ea Gum Nr"o/Fev..a. PD-1, sGVATL,a=
-

ILLI-__._---

SAMPLING ME-HCD SPS - CSS - S79 - CTS - C . ' ;OP . NS =_UID ENTq~~ 7TV BGS GPM
C-HER ~

gQa
��fop

' '_ _

LOSS ZONES FT/M BGS GPM I

SAMPLING I NTERVAL - -~ C FT M BGS ANALY".CAL SAMPLE ID V7ERVAL (FT/%4 BGS)

PECOV=RY = 'N, NA

3LCW -~ - TYPE /LAE UND-DS-CMP MOB -GEO-CHM-

COUNT : L-II I f ! / -Ji N/CM NA / -

ROD: % NA TYPE / LAB LIND - DIS - CMP / MOB - GEO - CHM -
-

!
THOLOGYJTHOLOGY MATERIAL - FILL - UNCERTAIN

SAMFUNG IN7ERVAL No ARCHIVED?

a YES - NO OBSERVED : STN -SHN -ODR -PRD - NA -OTHER .
J THOLOGIC INTERVAL Nc

PNO S~ READINGINSTRUMENT i TYPE
uTHOLOGIC

~ _

L/J RECOVERYFT/MINTERVAL : "~ TO Bm INSTRUMENT 2 TYPE READING

OVERBURDEN G~ICi BEDROCK

SECONDARY TYPE NA LS - MIX- BED - C SECONDARY SECONDARY TYPE NA - BED - VEIN - MIX SECONDARY
' ' '

ICOLOR MUN-GSA K ~~cxA .~n ~ COLOR MUN -GSA

COLORATION ~~ STN - MOT - VAR ROCK TYPE : O'1ER

77CTURE . C-N-= SED . SHL-SLT-SST- �̂GL-LST-DOL-COL

GRAVEL : %
I

% MET SLA-PHY-SHS-GINS-HRN-QZT-MB_

SAND iIs % % GN GRIN-RHY-BS_-GBR-TUF-BRC_ - - '~~

CSILT % % 'ECTURE C _ V _ _ NA
]

y
'J %CLAY a6 I GRAVEL - _ - 96

ORGANIC : % 96 I SAND - - - %

AOUNDNESS SILT %
3RAVEL FAC-STR .ANG-S'LB-RIND-NA C.AY^J4E MUD a6
SAND ANG - SUB .62 . NA

3FANTl'PE QTZ- =G-FOS-BIO- NA
SCR':NG WEL-~-POF NA -

4A-RiX CAL -MC-CX:)-ARG-SIL-ORG-NA
PAS-IC:NON - C©- MOD - HGH - NA

- - S NGT- EW!(-'JWK - WE!(-MOD- RE
VO'.S-I. RE DRY - WE- . SAT - NA ^_

STR-VS--EST

Cc4=ti TATIOh . (0 SL" - MCO - WE'_ -NA cER CO'~'TAC" 5-D-3RC -CIF - SAM -'VA

-GRAIN IE~ =RG -=0S - BC- NA_ ----- SE:':~OVDAAY V,.3 -FRC-3EC-NA-OT-+Ea

MA-c X 0- QCAL - OXC - ARG (E_,~NA J ~:'CPOSIT" - ;,, - MOD - LOW

S"RENGTI-<~OC ST= -=PM Q'_S= - NA 9VEATHERING FRS - S_" . MOD - HGH -CPL - VA

JDDEP CONTACT SHP
(9-

DIF-SME-NA NATLIRAL FRACTURE SETS

BEDDING INTERVAL (^"MI BGS) #/FT-M DP DIP F1LL/SNAPEIAOUGH/SURFACE
-NICIWES9 INiCM FILL OPN-PRr-SUL

~
NUMBER :

I SNwE : "-cUa-UND-s~-IRR
- ROUOI+ . 81,11 _ MOO - ROM

`YPE . XBD-RPL-HOR- SURFACE CLN-MIN-O)M-STN-vr~

MAS-LAM-GRU-GaD-NA
FILL owe artr-FUL
ewwE Pih CUP -uND-9TP-
AOUON . SMH . Moo- RGM

STRATI,NIT . SURFACE CLN-MIN-OIm-BTV-W-
FILL OPN - Pfrr - FUL

swwE vuCUR-UNO-STP PP
NOTE JNENO - ROUGH 9M. - MOO - AGHI

SURFACE C-N~MINOIm-9?4- .~"-

T}eC7 SAMPNTr; No :fcTu LY'E9VAL NC" SAMPLED ~---
-

-- I' a01APE Pu-cua-uao sry =a
iI4-FERVAL 1 -0 NG ZC^~VERv ; tROUGH 9MH . MOO- AOH

~ SURFACE CLN -MIN OXI) -STN V--

CCMME'~'S `,~)

(2)

COQ G-T L 199! by Rcy F Westo^ Inc ,=C-S Verso,' 4 AIN 1 865 303~- r .
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GEOLIS,, Borehole Logging Form
COUcAh`i T . W ~CCA"C~ -.

--

F~RO~EC'

-S1 TE / AREA ('^JQ y~o FdYw<r /.GG~! S'GNA-LR - ~ ~----

SAMPLUNGME-HCD SzS-CSS-ST9-CTS-C ."-COP- NS =_u[) ENTRY/ 'TIM BG.S GPV

O_H_R 6.,~o

=-;

~

--i

LOSS ZCNES PT,,A BGS GPM

SAMPLING I NTERVAL -0 $ FT,M EIGS ANALYT'CAL SAMPLE ID NTERVAL (FT/M BG>I

RECOVERY =- 'M --, NA

BLOW TYPE/LAB UND-aS-CMP,'MOB-GEC-CHM-

COUNT : I I l N!CM NA / -

ROD _ % NA -'PE/LAB UND-DIS-CMP ; MOB -GEO-CHM-

°`" ~ Y MATERIAL w~ya~L - FILL - UNCERTAIN
SAMPL'NG INTERVAL No :

~

YES-NO OBSERVED STN-SHN-ODR-PRO-NA-OTHER :
JTHOLOGICINTERVAL No

1910 READING0NO !NSTRUMEN71 TYPE
JTHCLOGIC L
NTERVAL . TO FT/M Bas RECOVERY INSTRUMENT 2TYPE READING :

OVERBURDEN GRA°HIC BEDROCK
LOG

SECONDARY TYPE : NA -BED - CLS -MIX SEtONDARY
DARYj SECONDARY TYPE NA - BED - VEN - MIX S

COLOR MUN - GSA d ec"4c . I -! COLOR MUN -GSA

CCLORAT'ON ep-STN-MOT-VAR _ ROCK TYPE : OTHER

TEXTURE. C-M-= _ SED . SHL-SL7-SST-DGL-ST-DOL-COL

GRAVEL . _ % % MET SLA-PHY-SHS-GNS-HRN-QZT-MB_

SAND 6 S

- - -

% % i GN GRN - R!fi' - BS_ - GBR - TUF - BRC

SILT y
- -

% TEXTURE : C . V -' NA
73

CLAY % 96 GRAVEL - - - % '6

DRGANIC % % SAND - - - % %

RO . :NDNESS SIL' % %
GRAVEL : FAC-STR-ANS-SLB-AND-NA C.Av~_MEMUD %
SAND ANG - SUB(F

a?
NA

l 3w4N -,'~E OZ- =v-FOS-910-NA
SOR''NG WE'_ -~V- a0R - NA

'aA'RIX CAL -MC-OXD -ARG-SIL-ORG-'vA
P_AS-IC _ NON ©- MOD - -GH -'4A _

ti' ^ Y - S`-C'`'GT- EWK-'vWK-WEK .MOD
-MST-ajCtySAT-tiAOS JRE DR -- STR-u5--EST

C_EYEN -ATI ON (g~ - SILT - MCD - WE_ - NA -- -- _-=ER CONTAC- 5!-c - 3RD - :)IF . SAM -'v1

GPAN -,FE0 - --pG - =0S - E~C - ',A
G-FAC-3ED-NA-OT,EaOYDARY VSE~

VA- ;; X MSM -(0CA_-JXC-ARG-lS.l-''iA

,.,
a0POSIT" r:,-i-MOD-LOW

S'RENGTHGR/JOC STF-FPM-(9-S=-NA WEATHERING : FRS -S'_"-MOD-HGH-CPL-vA

,-POEA CONTACT SHP - ,p . DIF . SME - NA NATURAL FRACTURE SETS

BEDDING INTERVAL (='/M BGS) */f7-M DIP DIR FILLJSHAPE/AOUGH/SURFACE
-HICKNESS IN/CM nu_ OPN .wr .qA

NUMBER SHAPE, "-CUR-UM-SIP- RA_
Roax" 9 M� . Moo . ROH

XBD - RPL - HO ; - !NC - 9UFtfAG_ LN MIN-O)M-STN W'~-

MAS-LAM-GRU-G;D-NA
FILL onN -RRr wL

IC, I lW1RE. PI.N " CUR-UND-BTP-'Pa_
II L ROUGH 8Mn- MOD- RON

ST ;kAT UNIT :

,

9URFACE CLN-MIN-O)M-9TN vr-

F1LL OPN - PRT - FUL

SHAVE Plt.-CUR-UNo-9Tp-P.
NCTEJNE .

-
ROUGH BMH . MOO- ROH
'SURFACE C,N - MIN OXD - BTy N--

1VSCT SAMP/U'H !JO DECrH INTERVAL -
NC' SAMPLEC

FILL OPN PRl . FUL

8KAPE PUN SUR JND STP asi
INTERVAL . -o he -_COVER, . - ' ROUGH eMl, . Moo - Ron

ISURFACE CLN-MIN 07Q)-9T4-x--

C~.^,MNEV-g ;11

(21

CC~ GHT ti 1991 by Roy F Weato, inc S=C-'S Verso, " e � A!` '995 G03-_-. .
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GEOLISr" Borehole Logging Form
t. wes ~~ _~~A-~, J - --wVDANI

/_ ~A-Eiv - usrT y ~L_
.AO~EC?

Si -E / AREA
SAMPUNGME-HCD SOS-CSS-S73-CTS-C .-- :.OP-NS =_UIDENTRY/ IV BGS GPM

0-.-R ,~
PLZ~

=-i

LOSS ZONES --T/M BGS GPM

-C rr,v BGSSAMPUNG INTERVAL ANAL" 'CA- SAMPLE ID NTERVAL (FT/M B(k)

RECOVERY =-,u NA

ryPE / LAB 6%', - DS - CMP ! MOB - GEO - CHM -
BLOW

N!CMj !CM NA / _
7OUNT

ROD % NA TYPE/LAB UND-CIS-CMP / MOB -GEO-CHM-

UTHOLOGY MATEPoAL RIL,LML - FILL - UNCERTAIN
SAMPUNG INTERVAL No ARCHIVED?

...LLL...--- YES-NO CBSERVED : STN-SHN-ODR-PRD-NA-OTHER :
U THOLOGIC INTERVAL No -fn

DIN OPf'~ RE~ NO A G!NSTRUMENT 1 TYPE/
~THOLOGIC

,

INTERVAL `-- -0 V FT/M BW RECOVERY INSTRUMENT 2 TYR= READING .

'OVERBURDEN G~IC BEDROCKI

SECONDARY TYPE NA - BED - CLS - MIX SECONDARY SECONDARY TYPE NA - BED - VEIN - MIX SECONDARY

' ~COLOR MUN -GSA Y ~ `~-~^^ -! COLOR MUN -GSA

CCLORAT.ON LN -S7N-MOT-VAR ROCK TYPE : OTHER

TEXTURE : C-M-= ! SED SHL-SL, -SST-CGL-'ST-COL-COL

SRAVEL 'C2 % %

I

MET . SLA-PHY-SHS-GINS-HRN-OZT-MB_

SAND % GN : GRIN -RHv-BS--GBR-TUF-EIRC

SILT % I 'EXTURE C - V - z NA
CLAY % ;,RAVEL - - - % ~5

ORGANIC . 3b % SAND . - - - 96

ROJNDNESS : SILT an
GRAVE''-: FAX-STR-ANG-SL;B-RND-NA Cw,q-jME MUD 96
SAND ANG ~- QND -NA

3FhNT~'cE CTZ- ^G-FOS-BIO-NA
SORTING WEL R - NA0--R NA~F

'+'A'aIX CAL -M~-CXD-ARG-SIL-ORG-W
Y^ -

P-AS-IC' "~ NON

- S-RENGT- FINK-VWK-WE'C-MOD
VCS-'�'FE DRY- -WE--SAT-NA -

STP-VS'-EST

CEMEN'ATION NCN a- MCD - WE'-- NA � cPER CONTAC- S-c - GR-' - DIF - SAM - VA

G9AINTY?E~-=RG--'OS-BC-tiA
5_^ONDARY V� 3-FRO-BED-NA -0T,E;

VA-z; X Iv - CSM - CA: - ,XC - ARG -10 . ',A ---- oC?OSIT� -^v- - MOD - LOW

S-REVGTHO/-IOC S-FarJ+ra-SFT- :SE-NA NEATHERING FRS-S_' MOD-HGH-CPL-VA_

J°PER CONTACT 3i,-,P -0 DF - SME - NA NATURAL FRACTURE SETS

BEDDING INTERVAL (='/M BGS) dr/FT-M D- DIR F1U-rHAPE/ROUGH/SURFACE
-HIC10JESS IN/CM FILL opN-PRT-Fu

NUMBER SNwC vv . CUR-UND-sTP -RR._
POUONOMN MOO- RON

E. XBD-RPL - HOR-'NC - I SURFACE CUN-MIN-0XD-3TV - W-I-

MAS -LAM . GRL, - GRD - NA
FI(L OPN - PRT - FlL

I 9NAPE. RN-CIAI'Ulm'97P'Pp-
ROU0N sM � - MoD- n0H

. STaAT LNIT : SURFACE DLN-MIN-OXD-97V.
F1 LL OPN - PFIT - FUL
SHAPE PU. CUR-UND-97P aP

NOTE JNE r.OUGH 9MH- Moo- troH
ISURFACE C~N MIN-OXD-9-N N---

NeET SAMP/U"H No ;F_c7H IN"ERVAL NC- SAMPL=D RU- o'" °~
I 9PIAWE " CUR UNO-9T PA'.

INTERVAL- / NO �=vn~j~V

,

- ROUON 9MH . MOD- qGN

ISURFACE CV:-MIN 01m-9-N-N--

:CMME,`S (1~_ I

CCP~P GrT L 1991 by Roy F Weeto, Inc 3EC-S Vers,c^ ' 4 -AP, '.395 G03" ±-
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GEOLIS4, Borehole Logging Form
c-OUIANv

CL' =!v

~O~cC'

SI7E / AREA r/O

, .CGGE~ O' ~u.rnsr , \ ; J

S GNA"LRc

SAMPUNG METHCO Scs - CSS -S'9 -C'S - C .' :gyp - NS =_U10 ENTRY/ ~T/M ESGS GPM

c---=R 6~eQ~~
LOSS ZONES FT/M BGS GPM

SAMPLING INTERVAL $ -C / ;T,M BGS ANALY"CAL SAMPLE 1,7 VTECIVAL (FT/1V BQi)

PECOVERV ~' `~ =u -, NA
BLOW

-TYPE / LAB UND - DS - CMP / .MOB - GEO - -HIM
iCOUNT I / N%CM NA / --J

ROD : % rye TYPE / LAB UND CMP / MOB-GEO-CHM-

J~HOLOGY MATERIAL L - FILL - UNCERTAIN
SAMPLING INTERVAL No S

ARCHIVED?

YES - NO OBSERVED : STN - SHN - ODR - PRO - NA - OTHER :
UTHOLOGIC INTERVAL Nc

PJ 9 dNO -4 READING!NS7RUMENTI 71'pE
UTHOLOGIC
INTERVAL . TO / JILI F7/IA BW RECOVERY INSTRUMENT 2 TYPE READING .

OVERBURDEN O BEDROCKGL

SECONDARY TYPE : NA - BED - CLS - MIX SECONDARY I

'

SECONDARY TYPE NA - BED - VEIN - MIX SAND

M
6XVn

ICOLOR MUN - GSA I ~ COLOR NUN - GSA

COLORATION : (;,rd'-S7N-YC--VAR _ ROCK TYPE, OTHER

TEXTURE : C-M-= ! SED SmL-SL7-SST-CGL-!ST-DOL-COL

GRAVEL. _ _ )0 % % MET SLA-PHV-Sr+S-GINS-RN-OZT-MB_

SAND - - - 10 % % I GN GRIN -RT+v-BS_-GBR-TUF-BRC

SILT. ~U ~5 %
-EXTURE - V - = NA

CLAY ~-~~ % % 3RAVEL - - - %

ORGANIC : 3i, % SAND - - - %

RCJNDNESS SIL- % %
GRAVEL FAX - STR - ANG - S,:9 -RIND - " C_Av,n_ VE MUD ab a
SAND ANG-SUB-CIJ, -%A''

SOB":NG WEL -Q-POR NA-
PA^~T''~°E . C'Z- =G-FOS-BIO-NA''

PLS'IC :'r NON MOD - 1(3- -G~ - 'vA
MA-RIX . CAL-N'C-_-X.^-AAG-SIL-ORG-\A

- S-RENGT- END(-'~/WK-WE<-MOD
VCS-'�'RE CRY-p~fS~'-WE'-SAT- NA f_

STP-VS--EST

C=YE', TAT'CN NC SL-- 4'CJ -'W-r_ - NA
=HER CO,TAC` S'-D . GRID - DIF - SAM - W1

3RAJN"YPE0--`RG-=CS-3C-NA - -
-^

VA-~X MS -OS M-CA.-O)C-ARG l-NA

RC-BCD-NA " O ,Ca,NDARY Y � J-Sc :.
-. ~0?OSIT" -,r-MOD-LOW

S-RENGTH O/NOC STF -9~Z - SFT - LSE - NA 'NEATHERING FRS - S_7 -MOD - -IGH -CPL - VA

LDPER CONTACT SNa-5R' -DIF-SME-NA -NATURAL FRACTURE SETS
BEDDING INTERVAL (=-M1 BG9) */FT-M DIP DIR FILUSHAPE/ROUGH/SURFACE

"NICKNIESS IN/CM I RLL_ OvN ~ RR ~ RA

NUMBER : SHAPE . "-CUR-uw-STP .~RR_

-vPE XHD-RPL-HOa-'NC- ~- SURFACE- clw - 4t °~m ST'' - rr''

M/~S-LAM-GRU-GRD-NA
CPNR~ nm-Rx

SHAPE vlrr . cup . U++o-STP PR

SUFA NOSTRAT I,NIT: OltD BTN wf-ACE CLN ~ MIIBURF

RUL OI - PAR - R1L
mY,PE PL1. CUR UND-S~ aP

5

NOTE ' .~NE ~ qOUON Bow . MOO- ROM

~

.

SURFACE C-N MIN O XD ST'1

NEXTXT SAMP/L ;r+No ~ccT41N7E-1VAL NC_ SAMPLED ;
Ot'N PRT . NL

SHARE ati-oua-wD s~ PA
INTERVAL I _c ,C -'=CCVERy , ROUGH 94M . MOO- AI

13URFACE CLN WIN .OIC-9^1 .x'--

:CMNE,^S

(<)

CC--1-PGr7 L t 991 by Roy F Weeto^ Inc 3EC_S Vers,c, - 4 AN 1 995 G03;-' r_
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GEOLIS., Location Identification Form
CLIENT w6f_- us E

n-L~~
PROJECT CG,,"/J NQ r0 L674 6CY~y6o

QUALITY LEVEL 1 - 2 - 3 ~'

I~7 S~HP "f ~`M NIT SYSTEM : ENGLS - METRICau01 ,/l~PROPERTY : ~a^'ILO j

SITE /AREA: _ Fo~rwe.. !-OwCi' PIctiT4 `--

5~LOCATION I0 : - p

a /noBEGIN DATE /:

END DATE :

& -z~'LOGGER:

LOCATION TYPE :
CC

PIZ - WEL - PIT -

C FT WIDTH : FT/MTEST PIT: LENGTH : CWit, eg~.~

BOREHOLE COMPLETED IN : OVERBURDEN BEDROCK

TP - CUBEDROCK CONFIRMED: NOT DRL - SPS - AUG - CO

TOTAL DEPTH: FT/M BGS

- DEPTHTO BEDROCK: y^ J1~4'~ FT/M BGS
- ---------------------- ---------------------------------------- Y "l

BOREHOLE DIAMETER Nol: I IN/CM _

INTERVAL : y TO FT/M BGS
SITE SKETCH

ESTIMATED SURVEYED
METHOD : HSA SSA BKA JET SURFACE

OPT RRT COR DAW ELEVATION:
CBT DCD DHH SON

N COORDINATE :OTHER : G& lerph--
.

I
FLUID: AIR - WATER - MUD -FOAM - ON j E. COORDINATE :

I MEASURING
BOREHOLE DIAMETER No .2 : IN/CM i POIN' ELEVATION

INTERVAL : To , BGS ALL PERMIT No

METHOD : HSA SSA BKA JET ALIAS (DWELL RECORDATION No . :
OPT RRT COR DAW ------------------

HOLE ABANDONED ?
-------------------------------------------

° YES 3ESCRJBE IN COMMENTS)®CBT DCD D SON - NO 0

OTHER : WELL INSTALLED? YES -

FLUID: AIR - WATER - MU - FOAM - NONE WELL CLUSTER ? YES -® No . OF WELLS:
---------------------------------- ----------- - -------- WELL NEST ) YES - ©O No OF WELLS :

BOREHOLE DIAMETER No,3 : IN/CM
PUMPS'NSTALLED~ YES

INTERVAL : TO FT,'M BGS TYPE DEPTH
METHOD : HS SSA BKA JET PURGE

T RRT COR DAW
CBT DCD DHH SON SAMPLE :

OTHER : BOREHOLE TESTING
-_-FLUID :----- AIR - WATER - MUD - FOAM - NONE

- -------------------------------------- BOREHOLE GEOPHYSICS') YES

DRILLING/E)(CAVATING CO : Aguifi- d~'~~* of ~mJ~ SLUG TESTS ? YES -
A J

DRILLER/OPERATOR : L/B g d~ PACKER TESTS ? YES -_

EQUIPMENT/RIG: -Tiedn'rucf G' eO~IO~ PUMPING TESTS ? YES - IJ

j COMMENTS : - rc,Dr/md loa&,l'

DATA ENTRY BY . OCREV}EW$Y : ; QA REVIEW BY.
CATE ENTERED : ` REVIEW DATE : i REVIEWDATE
OC REPORTS PRINTED ? YES - NO ' APPROVED WITH- YNT ROUT AEVt=N5 APPROVED WITH-WITHOUT REV1BJONS

CCWA' GHT D 19W, 1994 by rov = Westor, ~c 3ECUS Version ' 4 JAN '995 GC2C r
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GEOUS, Borehole Logging Form

_,- __ /i/ A _ I~SfK~

SI-E /AREA

s- -
-A-c

.. ------;--r~
.~. /GAG

sGNA-Ia=

SAMPUNG ME'F+CD SOS - CSS - S-9 - C'S - C_' - COP -NS =_UID ENTRY/ =T,,'M BGS GPV

_._a LOSS ZCNES _T/M EIGS GPM I

SAMPLING INTERVAL ANAL""CA_ SAMPLE IO VTERVAL (F:-TN BG5)

RECOVERY l . 7 .S "/ =~,U ,~;A

BLOWCOUNT
: NiGM NA

ROD % NA

'vPEILAB uND-aS-CMP! .MOB-GEC-CHM-

/ -

TYPE LAB LIND-DIS-CMP / MOB-GEO-CHM-

LIrHOLOGY MATERIAL- - FILL - UNCERTAIN
SAMPLING INTERVAL No ARCHIVED?

JTHOLOGIC INTERVAL Nc
YES - NO CBSERVED : STN - SHN - ODR - PRO - NA -OTHER :

uTHOLOGIC
_ NO INSTRUMENT1 TYPE p~D READING .

i

G

NTERVAL . 0 `, 0 O ".~ FT/M BOIS RECOVERY INSTRUMENT 2 TYPE READING

OVERBURDEN

SECONDARY TYPE : NA - BED - CLS - MIX SE~NDAR

COLOR MUN - GSA

COLORAT'ON~-STN-MO'-VAR

GRAVEL % %

SAND 2-C'

- - -

ab %

SILT `-- a5 %

CLAY 9b 46

ORGANIC %
RC~NDNESS

GRAVEL FAC-STR-ANG-S~B-FIND -°.A

SAND ANG - SUB - ~ NA

SCRT NG WE'_ -0 POP - NA

P_AS-IC,"- NON-0-MOD-UGH-NA

V0 S--RE DRY -OT - WE- - SAT . tiA

CEVENTATION (0-SL' VCD-WE- NA

G:AIN "YPE (a=RG - 70S ' &C-NA - -

VA- :;X-M-CA~-C--S_- !rA

S-PENGT~ hIOC STF-=aV-SFT0-NA

°°ERCONTACT SHP GPD-DIP-SYE- CA

BEDDING
"1ICKNESS : IN/CM

NUMBER

-"--3__ XHD-RPL-HOP- :NC-
MAS-LAM,GDIR-GRD-NA

STPAT LNIT :

NCT"c _;NE

SECONDARY

%

%

a

E/ROUGH/SURFAC E
nu_ OF%- Awt - vUL
ewwe "-CUR-U!40-sue . RA

- nouoN 8W" MW -RON
3UPWACE CLN-YIN-O)ID-!TV-W-~
Rti oa, - PRT - ctrl

- I $IIAPE. PLN-CUR-UM-97P 'RR
40" 9"M- MOD- PON

w'^~OURFILE CLN-MIN-0XD-97%

NS(T SAMP/U7H No ;f ;'TU IN'ERVAL N'C- SAMPLED

INTERVAL i 'C NC =ECCVERv 'I -

xMwEV-s ;~I O~~onr ~c~"~1~~

GCS Sr-_ t 199' by Coy F Weato,

GRAPHIC BEDROCK
LOG .

Y i SECONDARY TYPE NA - BED - VEN - MIX

COLOR MUN-GSA

_' ROCK TYPE . CT-1ER

SED: SHL-SLT -SST-, �̂,L-fST-DOL-CCL

MET SLA-PHY-SHS-GNS-HRN-QZT-MB_

GN GRIN -RI4v-BS_-GBR-TUF-BRC

-E)(' TUBE G - U - = NA

t GRAVEL - - - a6

SAND - - - %

- C_Av~.;ME MUD ~6

GRANTYOE CTZ- ^G-FOS-BIO-NA

VA'RIX CAL- M : - .^,)C -ARG-SIL-ORG-'tiA

- S-RENGT- EW(-JWK-WEK-VOID
STP-VS -EST

--D=R CON'TAC- S'-D - 3RD - DIF - SAM -+.A

SECONDARY V� 3-=RC-BED- .NA-OT,ER
- :10MOSIT" - :,1- - MOD - ~OW

dVEATHERING : FRS .S_' MO[)--<,H-CPL-,LA

NATURAL FRACTURE SETS

tNTERVAL (='M1 3G9) !/FT-M I D4p . -OIR FIL1/SHAP

IRLL OR1-PRT FUL
SIY.PE RSCUR- UND 97V aF~

qOUO~ 9uH - u00 - Row
SURFACE C.N-MIN OXD-e'ti .v--

~_-

---1

F1LL OPN - ORf FUL

BINPE PUN CUR UNC - 87P PP

AOUGM sm. . moo - ROM
(SURFACE CIN-MIN -Olm STN-M-

GEC_S Versicn' 4 ,AIN'995 G00 .~'
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GEOLIS, Borehole Logging Form
jkr 7n:,ov=Anv

w Y4 - baskr
rd~~'°ti T~vTS, -E / AREA C-^ZO N-O 11=611-11

_CCCA-'-_ . J - -- ~_e-~

SL=vNA'_qE
- y

SAMPLING ME'HCD SOS - CSS -S79 -C"S - C_" - :OP - NS =_UID ENTRY/ ~T,V FIGS GPM
C_H_R

ci_
Q
0!3~

LOSS ZONES __T/M BC GPM I
r

SAMPLING INTERVAL -G FT,M BGS ANAL-','A- SAMPLE ID VTERVAL ( FTiM BGS)

RECOVERY _" M. ,tiA

BLOW
jI~

N1111 NA
'YPE / LAB UND - DS - CMP / MOB - GEC - CHM -

/I L -IDAUNT
_

ROD % NA TYPE/LAB UND-01S-CMP / MOB-GEO-CHM-

UTHO`O'Y MATERIAL L - FILL - UNCERTAIN
SAMPL'NGINTERVAL No ' ARCHIVED?

~` YES - NO OBSERVED : STN - SHN - ODR - PRD - NA -OTHER .
J THCLOGIC INTERVAL Nc .

NO INSTRUMENT i TYPE READING
i~ THOLOGIC

O , RECOVERYNTERVAL : -J -- TO - " - FT/M 9OS- - INSTRUMENT2 TYPE READING:

OVERBURDEN

SECONDARY TY?E NA - BED - CLS - MIX

w` hCOLOR MUN - GSA '

COLORATION 0 -STN-MO--VAR

TH>CURE : C - IN -'
GRAVEL .

_

'J %- -

SAND

-

Y~J %

GRA-HIO BEDROCK

SECONDARY SECONDARY TYPE NA - BED - VEN - MIX SECONDARY

COLOR MUN-GSA

_' OCK TYPE ; OTHER

D SmL-SL'-SST-, �̂9L-!ST-DOL-CCL

% M SLA-PHY-SHS-GNS-HRN-QZT-M9_

% GN \~RN-R1f--BS_-G6R-TUF-9RC
I

'EXTURE \ -'-' NA
CLAYCLAY

% ,.
GRAVEL

ORGANIC . a6 % SAND - - %

ROUNDNESS .
3RAVE FAC STR ANG G-RVD '` A

SIL" 1b b

\_ . . _ C_qv;;ME MUD ae
SANE) ANG SUB %A

~' 3RANTHE O-Z-- -F0S-BIO-NA
SORT NG WE_ - MO - -OR - NA -

~.~A'RIX . CAL - M C-CX." AAG-SIL-ORG-W
P'-AS'IC' `r NON -Q- MOD - -GH -'NA

V _' 'R AY T 0
z-"P-c%GT- E1WK-VWK-W (-W100

C S � -VS E .SAT-tiAE D - _. STR-VS_ .EST

CEME', TATION - NAKo'~ - SL' MOD - WE. - _ _ V
=cER CO'VTAC

_
5-D - GRL - IF - SAN -,A

GRAN "!PE 0-RG-'05 E~0-'`A ---- S='-~CNDARY Y � :,-=aC-BED- . -CT~ER
VA-z; X MSM

~D_ CA- - J)Z - ARG - NA - OCPOSITv -3r- - MOD - LOW

S-RENG'I~ V/NOC STF -=PM -S-~ - LS= NA WEATHERING: FRS .5-7 - MOD - UGH - CP - NA

,)DOER CONTACT
(S.-

GPD - :>F - SME - NA NATURAL FRACTURE SETS
BEDDING INTERVAL (^-/M BGS) */FT-M 1 DO DIP RLL/S OUGH/SURFACE

-HICI,QdESS INICM Flu- -i
NUMBER . ervPE : vur-%tul-uw-9TV RR

- nouoi, 9mm Iran - nor
`~E XBG -RPL - HOR -'NC - SURFACE CLN- YAM-0Q)-STN-'M1

MAS-LAM-GRU-3aD-NA
FILL of - PR. - apt

Ii SKAPE . PLN-Fun-UND-9TP_ as
- fRaX*4 9MH . MOD- RGH

STRAT LNIT : I SURFACE CU1-MIN -OXD - STN v^

f

FILL OPN - PITT - FUL

NOTE JNE s~ cup Lo sL ,
-

AOU019uH . u00- qoHI
SURFACE C,N - MIN OXD 9TV - .v--

-_f"} T SAMP/LJ-^i No -,_:DT- ly'E9VAL NC' SAMPLcp 'I FILL OPN PRT - FUL-

9wwE PLN CUR UND-9ra -a
IN RVAL r 'C NC :~-_COVERv ROUGH 9mH . moo - Ran

~ SURFACE CLN WIN 0)097N -+~--

CCMMEN-s r,)

CC-1YP Gi,T : 1991 by Rcy F Waeto, inc 3ECJS Vers~c, ' 4 At, '995 G03~-----
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GEOLISA Borehole Logging Form

_N- SACt __ A-_ y7~
~iojECT

~~ ~'

Cav/*,O Z4~t ~,,Ad L~GGF"n

p ,~

r-'~°~' ~ur'rsr \

Si' C9!210 N'ro ~ FDYwQr ~ON'Yi /.CVi7 S GNA l,%" =E / AREA

SAMPUNG ME7HCD SOS . CSS -S79 -CTS - C-_ - COP - NS =_UID ENTRY; 7T,V BGS GPV
_a r _ _

OV
_A.,
a'cl7e

LOSS ZONES ~~ BGS GPM-O -T,M Bw
SAMPLING INTERVAL ANAL-CAti SAMPLE 10 VTERVAL (FT/M BGy)

RECOVERY =u %A -

TYPE /LAB UNO - :~S - CMP / MOB - GEC - CHM -
BLOW

I / N!GM NA
OUN7~

/ -
-J, IL i'

ROD % NA TYPE/LAB UND-DIS -CMP / MOB - GEO - CNM -

MATERIAL ~1.~AL - FILL - UNCERTAIN
SAMPtNG INTERVAL No j iTHO~

3 YES-NO OBSERVED : STN-SHN-ODR-PRD-NA-OTHER
J iHCLOGIC INTERVAL NC

,
-~ C

NSTRUMEN71 TYPE READING :NO
LITHOLOGIC

~ y
RYINTERVAL TO FT/%4 gp5 RECOVE INSTRUMENT 2 TYPE READING . -~

IC~OVERBURDEN G BEDROCK~

SECONDARYSECANDAAY TYPE : NA - BED - CLS - MIX SECONDARY TYPE NA-BED-VEIN-MIX A N YI

COLOR MUN -GSA M' "' lo_tv~ I ~ COLOR MUN - GSA

COLORA7 ;O .V : bN' -STN VC- - VAR I CK TYPE : OTHER

TDC7UqE C-V-_
-

ED SHL-SL -SST-CGL- :-ST DOL-COL
IRAVEL % l -MB_

SSAND _ - - Xi % % I
i

GN' GRIN BS_-GBR-TUF-BC

SILT % % I 'EXTUR C - V - = NA
CLAY 30 % GRAVE- - - -
CRGANIC : % SAND - - _ %

RC~,NDNESS SIL7 95
GRAVEL FAC-STR-ANG-S_B-R'ND-°.A C_AYr_MEMU ~6
SAhD ANG - SUB -0-NA

3R'NTv"- C~ - --G-FOS-BIC-N'A
SORTING WE'_-40-pOP-'NA

_

YATRIX . CAL -MC -)C)-ARG-SIL-ORG-'tiA
P~.-AS" IC"� (yIL]+V - .CW - MOB - UGH -NA '

- S"a=NG7- EIhK-' -WEK-MOCK
vCS"�RE QBY-VST .EVE- .SAT-NA -

STP-VS -EST

CEyz'jA-ION 10- SL' - VC :, -WE - %A_ - - - GRC - DIF - SAM -'~A� =mzq CONTAC- S_

GRA1N'~E pu =AG =CS NA&C. - - - --- - 5_^^,NDARY V-5- -BED-NA- OTnFR
MA-O X '&-CS M -CAL - OXC . R~- S _ - 'rA _- OC?OSITv - ;r - MO -LOW

S-RENGTN COH/NOC Sic - ~yv- SFT - ;S= - tiA JYEATHERING FRS-S_7' . MO - HGH -CPL - NA

_c°EA CONTACT SHP - ~- DiF - SME - NA NATURAL FRACTU E SETS
BEDDING INTERVAL ( EMI BG3) +U/FT-M Dip F1LIJSHAPEJROUGH/SURFACE

"NICKNESS IN/CM

NUMBER SHAPE PLN~culll-uND-sTp AR
- ROW$, emH woo- nom

~E )(BC -RPL - HOR - NC - SURFACE CLN-YIN-OXD-STN

MAS-LAM-GRU-GqO-NA FIU- Oft - PRf - FUl
Nwe PLN .CUP LIND-STP PR

- am. 1100 FGH
SSTRATLNIT : ACE CLN-MIN-CD-sTr+r-

------ Fill OPN - AR - FUL~~~ ---

NOTE JNE :
SHAPE GLJ. CUR 0l8J0 .9~- PP'..

i ROUOM 9YH- 400- ROM

SURFACE C~N MIN - Olm - 9TV .~'--

NAT SAMPNiH!Jo CT" IN 'caVAL NC- :qMPLED' ORI PRT - EUL-
I
RLL
9HAPE PLN-CUR-uNo-9?a aP

IPtFc'RVAL i -C NC ~=:CVEP~ . - ROUGH sm . moo RGH
SURFACE CLN MIN-O)m-97N+~--

:CMNEN'S

12)

CC~ Cr' L 1991 by Rcy F Wasto- Inc SEC-S Verslol ' 4 -AN '995 G03-7-1



r

r
r

r

t

GEOLIS,, Borehole Logging Form
C~UaAw / - U "~L

CLE~-w 4 - ~u~sx& ~

'PO-EC' cay1R''~a L?T, CO~TCT~o^-

.,rs1-E i AREA Cusp N,'" o jFe,,..~.~

/I10/\

_JGGEP -~~ou /u,~y,tr

S;GNA-LaE- 1
SAMPLING ME-HC[) SDS - CSS - STB -CTS . C_- :,0P - NS =_UID ENTRY/ =TV BGS GPkA

LOSS ZC%ES --TAA gGS GPM

SAMPLING INTERVAL -y i,- ---C g FT,%r BGS ANALY,'CAL SAMPLE III NTERVAL (FT/M BQ) ,

RECOVERY =":u NA

BLCW I TYPE LAS UND- ;~S-CMP ; MOB -GEO-CHM-

:OUNT j /
I

N/CM NA -

ROD % NA TYPE / LAB UND - DIS - CMP / MOB - GEO - CHM -

JTHOLOGY MATEPoAL NATL' - RLL - UNCERTAIN
SAMPL'NG INTERVAL No ARCHIVED?

f YES-NO CBSERVED : STN-SHN-ODR-PRO-NA-OTHER
Jii-IOLOGIC INTERVAL No

IZT GNO V READING'NSTRUMENT i TYPE IZLV READING
LJTHOLOGIC

l -7

INTERVAL . I TO 7 FT,M BIGS RECOVERY INSTRUMENT 2TYPE READING .

OVERBURDEN FlAlHIC I BEDROCK
LOG

SECONDARY TYPE :c~ : NA - BED - CLS - MIX SECONDARY SECONDARY TYPE NA - BED - VEIN - MIX sII1

~ U~`' y'~ -COLOR MUN - GSA ' ! COLOR MUN -GSA I

CCLORAT'CN .,N' -STN - V0- - VAR _ ROCK TYPE. C'4ER

T7CT'JRE C-M- SED S"L-SLT-SST- :GL-ST-DOL-CCL

GRAVEL . % % MET SLA-PH--SHS-GINS-HRN-QZT-VB_

SAND .~-O a6

- - -

% I N GRIN-RH"-BS_-GBR-TUF-BRC

t~!J q6S ILT % E XT E C - u - = NA
CLAY u U % % I GRA

ORGANIC % % SAND - - - % % I

R-NDNESS SILT % %
GRAVEL FAC-ST;-ANC-S .;B-R'ND-NA C_Av_VEM ab
SAND ANC- U® RN0-NA

SPAN T~E C ^G-FOS-9IC-NA _
SOPT NG WE'- -1- POP . NA --

PAS"IC :'r - ~CW MOD - UGH - NA-
YATRIX CA_-VC CX.:)-ARC-SIL-ORG-'W1

L

_ - - S-RcNGT- EWl<-' -WEK-b10Cn
VOS _RE DRY-(n WE -SAT-NA STR - VS EST

C_YEl,TA'ICN NC -SL' VCC -'WE_- NA aa=RCON'TA:- S-' GPD-DIF-SAM-~.A!~.,

GRAI N 'Y-E(5-I ji=RG -=CS-BC-%A
OTA Rv

MA-a X M - CA` . 1)c - S _ - NA

,E-SE~CNDARY V_3-FAC- ED-N
J pcposI Tv - ,1 -MOD - OW

S-AENGTH01NOC S-F-0-Sc-T- ;.SE-NA WEATHERING FRS-S_"-MOD- H-CPL-'NA

~DOERCONTACT . SIP-,,PD-CIF .-NA NATURAL FRACTURE S S

BEDDING INTERVAL (=1M BM) */FT-M D,p 71R LljsHAPE/ROLIGH/SURFACE
--ICiWESS IN/CM q OP� -pw- u

NUMBER
e _ PUN-CUR-UND-9TV RR

- nO I 9MN- Moo- AGN
XHO-RPL-HOR- .NC- ,- SURF ECLN-MIN-OXD-7T4-W-"

MAS-LAM-GaU-GaD-NA
FILL OPN - PIR - q1L
SHAVE .cva-UM-STP as

-

ROUGH 9 N - MOD - RON
STRATUNIT . 18URFACE C -MIN-OQmSTN

Gill OPNF'RT .WL
swJFE P1-n LUR VND-9rP-'aP

NCTa_ JNE - ROUGH 9M. . Moo- aGH
iSURFACE C,1:-MIN OXD-9'V +i--

NEST SAMPILI-H No :)-DT-INTERVAL NC' SAMPLED
. Rll OBI PRT - FUL

ap.~ - CUR - - BTaU
INTERVAL -C NC .

G
-

O
'ROUEN am.- MOO

-
-

FI
ROMROUGH

" ~ SURFACE Cell-M,N-OlID-97N .v--

CCMVEN'S

(2) -

CCa~ ~T L 1991 by Roy F WQa!o^ 'inc SE .,-S Vers,c,- 4 �AN 1'395 G03~: " -r
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GEMS,, Borehole Logging Form
C__ 3AN, F u~ _-,
:LEN, w - us~c .
D~-'IOJE:CT Ca-10f' v < lo~A~/v^

SI-E I AREA . CA7
_
^~pp JVt" /F4&YPQr 2.1AASi

,~y

l.Gel SGNA-LA= L---_- ~ ' I
SAMPLING METHCD ScS - CSS - S"B - CTS - C-- - COP - NS =_UID ENTRY/ =T,/1 BGS _ GPM I

C_-ER LOSS ZONES -T/M BC,S ` GPM I

- ~~ -SAMPLING I ANAL""'CAL SAMPLE ID N TERVAL-(Fr/IM BGti)INTERVAL -0 ~T,AA BGS

RECOVERY =,u %A -

BLOW
COUNT- I I % ~~ N~CM NA

POD % NA

a

r

TYPE /LAB UND- ;rS-CMP! MOB-GEO-CHM-
! -

TYPE /LAB LIND-DIS-CMP / MOB -GEO-CHM-

LI THOLOGIC ~'7 ~
NTERVAL . TO FTtA BOS

SAMPLING INTERVAL No

U THCLOGIC INTERVAL No

LITHOLOGY MATERIAL 94-Z.015k - FILL - UNCERTAIN
ARCHIVED?

YES-NO OBSERVED : STN-SHN-ODR-PRD-NA-OTHER :

PT Attj' READINGNO NSTRUMENT 1 Y E

RECOVERY INSTRUMENT2TYPE READING .

GaAI~HIC
LOG

BEDROCK

,SECONDARY I SECONDARY TYPE NA - BED - VEN - MIX

COLOR MUN-GSA

ROCK TYPE : C7HEP

SED SIL-SL7-SST-CGL- -ST -DOL-COL

% MET SLA-PHY-SHS-GNS-HAN-OZT-VB_

% ' N GRIN -RM'-BS ..-GBR-TUF-9RC
I

% I 'EXT E C-V-= NA

SPA

`% SAND - -

~ SI~- ~vb

C_A".'_:ME MD%

3RAN"/0E Q Z- =G-FOS-BIO-NA-

I.AATRIX CAL- M--CX.^-ARG-SIL-ORG-~,A

- 5'aENGT- EWK - -W_K-MCCn
STa - ~S -EST

- _=°=R CONTAC- S^c GP.C - DIF - SAM -NA
I

S7l~ONDAAY V� 3-FRO ED-NA-OT".ER
_- -" ClO?OS!Tv -31-MOD- OW

WEATHERING FPG .S_' .MOC- H-CPL-kA

sNDARY

NATURAL FRACTURES S

INTERVAL ( ::--V BGS) *IFT-M DIP DIR LLJSHAPEJROUGH/SURFACE

I - R OM - PRT ~ Rll
I` a PLN-cun-UND-s .v RR

aMN-roo-Pam
SURF CN .MIN-O)M-]T4-w'I-

OVERBURDEN

SECONDARY TwE NA - BED - CLS - MIX

COLOR MUN-GSA

COLORAT,ON LNI - STN - MO" - VAR

'9CTURE C - M - _
GRAVEL . - - - I c.) %

SAND - - - -7 Q %

SILT 2') %

CLAY %

vRGANIC ~s

ROJNDNESS
3RAVEL FAC-STR-ANG-SLB-RND-NA

SAND ANG - SUB - 40- NA

SOR''NG VCC-POR-NA

P-As, a- _CA -VOD - UGH . NA

VOS-'-''RE CRY . MS'-WE- .40-"

C=VcN?ATION . -SL-- VCC - W-- VA

GRAN 'YPE0. =qG --CS - S.C -%A

MA' ;~X MSM-Q-CAL-OXC-ARG-uNA

S-RENGT i/NOC STF --'4M - SFT to - NA

JD°EACONTACT S-GPD-DIP-SME-NA

BEDDING
'IICIWES9 !N/CM

NUMBER

)BD - RPL - HOR - NC -

MAS-LAM-GPU-G;D-NA

STRAT LN!T '

I
NOTE -'NE

I
F1lL 0P" - PIIr - Fill
5IIAVE . .CUR-UND-STP 'RR
noawH 9\. - MM - no.
BURBLE C MIN Olm 87V - w'-
R- ONE . .N~ --
SMIIPE Rl -'- UND 97P - ~P
ROUGH am . VM RON

ISURFACE C .N MIN-OIm-ST1-N--
-1 -

I FILL OPN - vR7 - EUL

I BKkPE Rll+ CUR LAND 9T PP

ROWH 9N..MOD- RON
1SURFACE CLN-4IN-OIm .S-N --

1 T SAMP/U'H No DE~T. IN-ERVAL NC' SAMPLED ;

IKl'cRVA~- i -p NC ~=COVEq~ ~ -

e CCMVEN'S . ,')

CCP"";~Or' t t 99j by Rcy F Westo^ !no 3EC_S Versic-. - 4 .Alh "355 G _' %.
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GEOLIS, Borehole Logging Form
:.oU~Anv 7n

Si-ElAREA Cln3g 1-1-0 1F6111-41 All 9111,

:CA- C,
~a-E yJ~~/~ i

SAMPLING ME'NCC SOS - CSS - S'9 - C'S - U_' - .^,CP - NS =_UID ENTRY;' ~T1N BGS GPti1 I
C-,,EB ~,r ,~ �� ,fop i_OSS ZC,NES -T/M BGS GPM

SAMPLING INTERVAL BGS
I

ANAL-Cr_ SAMPLE ID NTERVAL (FT/%A B(3y)

RECOVERY NA

-

- i

BLCW I 'YPE/LAB UN,'- ;,S-CMP! MOB-GEO-CHM-
COUNT I 1 ; N/CM NA 1 _

SOD % NA TYPE / LAB UND - DIS - CMP MOB - GEO - CHM -

UNCERTAINSAMPLING INTERVAL No
JTHOLOGY MATERIAL Nk-TLRAL - -ILL . UNCERTAIN

N

ARCH;VED?

J

T

YES - NO OBSERVED STN-SHN-ODR-PRO-NA-OTHER
THOLOGIC INTERVAL Nc

T

lw

_

'C

NO ~NSTqUMENT i 7YOE PZ0 READING
L,THOL:D~GiC

CNLTEFRIVA~L : 70 /0 FT'm em RECOVERY INSTRUMENT 2 TYPE READING .

OVERBURDEN G w+lc j BEDROCK

SECONDARY TwE NA - BED - LS - mix SECONDARY i I SECONDARY TYPE NA - BED - VEN - MIX SECONDARY

COLOR MUN-GSA 0
ifck,(A-)

;,OLOR MUN -GSAI
COLORAT ON ~y -STN - VC" - VAR OCK TYPE : C'HER
rECTURE ^-M-= ED SnL-SL'-SST- ^^L-LST-DOL-CC' I

GRAVEL: w BM sLA-PNY-sHs-GNS-HRN-or-Ma__
SAND 60 %

r~
% I -

GN : GRN-RHY 9S_-G8R-TUF-BRC
z

SILT 96
~

% _Ex%a ; -v-= NAJSLAV % GRAVE- - - - %
ORGANIC . a6 % SAND - - %

AC,NDNESS
GRAVEL FAC - STR - AN ;, S,; - RND - NA C_Avr~VE MUD
SAND ANG-SUB RN -'CIA

CRANE C'Z =G - "OS - 990 - NA
SOR'NG WE.-0c -cOP-NA _

PAST^"V P+IQA-_CW-MOD--IGh+ .NP
'rA"aIX CAL-MC- X..̂-ARG-SILLORG-'~A

V^S"'. ;RE DR~- T-W~-~BT-'~A - S"RENG,- EWl(- -WEK-VCCrv
- STq_VS'- ST

CE4Eti'A'IOh ~qt . SL" - YCD -'NE_ . NP

-

- - _=MER CONTAC- S!-= - RD - DIF - SAN -W
v3RAN'"Pc ;j -'PC-~_'S 3C-VA

v- - -

-

~T~ SE:ONDAAv V�3-FRO- ED-NA-07-,E .;
MA'~x MSM-(P-CAL-OXC-ARG-~ :10POSIT-' -:r--MOD- OW

S-RENGTI L?MOC S'=-=aM-SFTC--,;) NA WEATHERING FRS-S_'-MOD- H-CPL-NA

.;°°ER CON7ACT SHP -

\J

,a~ f DIP - SME - NA NATURAL FRACTURE S S
BEDICANG

'
INTERVAL (=/M BG8) */FT-M D4p JIR L-ISHAPE/ROUGH/SURFACE

HICIWESS IN/CM
OPN-wrT - PJL

NUMBER : e vl-N-cun-911p-9TP- Ra
SYM NOD-ACIH

-~E . XSD-RPL-r+OR-' NC- 9 E Cur-MIN-0xD-lr,_W-,-

MAS-L.AM-GRI,-GaD-NA FILL OPN - PIT - FUL
9KAM PLN-CUP-UND-s'-v . RR

-

POUON SmH MOD- AaH
STOAT LNIT . ISURFACE LN-MIN-Om 9T'+ W'-

.-~-
I FILL

NOTE LINE ~

SHAPE

CUR-UND-9T7 .ar+
I aouoH 9u uoo- aoN-

_ _ 9URFKE C-.N IN O)CD- 9TN .v--

NT SAMP/L rNo cT_I'VTEqVAL NC" SAMPLED
-~-. I

FILL
Off - ~LFeru1PE ~-CU - ND-eTy as

INTERVAL- I 'C '`+C -?rCVERV i - qouok 9mH, u . AGH
i SURFACE CLN-uIN-OIm .9TN . I-

1991199' Dy Roy F Wasto, 'n S=C_S VerS,Cl ' 4 ,AN ' 395 G03'' :~.
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GEOLIS., Borehole Logging Form

T /v -- usAc ." _ ~A-E_~ _ -
SITE /AREA C,~~o f1r o /Fnv,.<. ~. 1 <-f/ S GNA-L R_
SAMPLING ME-1 "CD S-S - OSS - STB -CTS - C_- - COP -NS =_U:) ENTRY/ ~TV BGS GPM

--_R LOSSZGVES F`TV BGS GPM

SAMPLING INTERVAL -0 -TV BGS ANAL"T'CA~ SAMPLE 0 V TERVAL-(FT/M BCai) I

RECOVERY NA

BLCW
:,OUNT I I J / j N'CM NA

;OD % NA

JTHOLOGY MATERIAL NA'L' . FILL - UNCERTAIN
SAMPLNG INTERVAL No ARCHIVED?

2 YES - NO OBSERVED : STN - SHN -ODR -PRD - NA -OTHER
_iTHOLOGIC INTERVAL No PTNO ,/ READINGNSTRUMENTI ,t?E te-
L,THOLOGIC

0

~

RECOVERYNTERVAL 1 TO FT/%4 am INSTRUMENT 2 TYP° READING .

OVERBURDEN GRA°HIC BEDROCK
LOG

SECONDARY TYPE NA - BED - OILS - MIX SECONDARY I SECONDARY TAPE NA - BED - VEN - MIX SECONDARY

COLOR MUN - GSA '-'r~M^" COLOR MUN -GSA

COLORAT~0N . (ry-STN-MOT-VAR aOCK TYPE: OTHER

TE)CT'JRE . C-M-= SEC S"L-SST-SST-CGL-ST-DOL-COL

GRAVEL: /g:,2 % % MET StA-PNY-SHS-GNS-HRN-QZT-MB_- - -

SANG - - - i~,
96

% -' GN : GRIN -RI-!"-BS_-GBR-TUF-BRC

SILT dsr % %
- -EXTURE C - N - = NA

C-AY 916 % GRAVEL - - -
CRGANIC SAND - - - q6 %

PCiNCNESS SILT % %
3RAVEL FAC -STR . AhG

(9
S~ - RND - NA CLAY:-'ME MUD %

SAND ANG - 0-RIND - %A I
SPA Nlr-E . OTZ- =G-FOS-BO-NA

SORTVG NC-- -' Q- ?OR - NA - I
`.MATRIX CAL -MC-CXD-AAG-SIL-ORG-V.1

P~-IC'T" NO -_CW - MOO - -GH . VA.

=-R :-%GT- EWK-J'.VK-WE<-MOOVCS-:,'RE CRY -MST-WE--SA NA - SiR-VS--EST

Cc4=ti rATION NON SL" Q- WE_ - VA o=q CC%TA"- S^Z - 3R" - DIF - SAM -tiA _

GRAtN 'Yac/ n-~L :aG -=0S - 3C -,A
--- '- a' ' =~~

VA-MX MSM-(SM)CA_--XC-AFiG~-%A _-
:~CVDAPY V AC-BcD-NA-O +ESE �3-

DOROSITv --a,--MOD-LOW

S-RENGT~(OM`DCC STF(2D .SFT-'-S=-NA WEATHERING : FRS-S_7-MOO--IGH-CPL-VA

'"='PEi CONTACT SF+P -& DIP - SME - NA

`/

NATURAL FRACTURE SETS
BEDDING INTERVAL (F-/M BGS) */FT-M 34 OIR FILL/SHAPE/ROUGH/SURFACE

'HIC~QdES9 INIGN Fl- opN-PITT -cu
NUMBER i SHAK. PLN-CUR-uND-STV RA_

ROUGH $MN Moo- mN
E XBD-RP_-Hoa- Nc- L SURFACE: CLN -MIN- CM - STN - of--

MAS-LAM-GRU-G;D-NA SHAPESHA vv+kN_cua uro-aTV RA-

POWN . 8M11 - MOO - F43H
ST;AT'�NIT . SURFACE CLN-MIN-03M- STN '.V`-

- .04 L OPN - PRT- R1Lj~(~'---------

TENO JNE
CUR - UND9TP cpROUGE

'..
am

. _

BURFACE CJ . - MINN OXD 874 N--B

NAT SAMPIU `! NO ;~CCTy I!V`C'~VAL
_

'JC SAMPLC :
OPN - PRT - NE

'I SHAPE PV, CUR- WD-BTC ap

IN~TERVAIL I
C NC ~

_- V
-

. - AOUOM SM. . MOO- RON
ISURFACE CL1+-MINOlm-BTH- .v--

:cMMEv-s /Z' 4,4, -l

LGII ~C(~ ElJ~ SO I / SG1 ~~"~f'K r./r V.J '/ . (,i Ay r .

II Ic) -
- ---

CC;:'`-- Gr' L 1991 oy ?cy F Weeco, inc

TYPE / LAS UND - D S - CMP ! .MOB - GEO - CHM -

1 -

TYPE/LAB UND-DIS-CMP / MOB -GEO-CHM-

3=C .~S Vers,c, ' a PI` '395 ;;33- -`-



APPENDIX B

SITE PHOTOGRAPHS



Photograph Description

1 . Chip sampling (C-1) in Building 10.

2 . Chip sampling (C-2) in Radar Tower.

3 . Soil sampling and UXO survey at
location SS-15 adjacent to Radar
Tower.

4. Erosional area south of the Radar
Tower near SS-12.

5. Degraded surface water sampled at
SW-1 adjacent to Building 203 .

6 . Wetlands sediment sample SD-2
downgradient of former Power Plant (B-
11) .

7 . View of south side of Radar Tower.
Sample SS-14 is located near the lower
left corner of the building .

8. Wetland drainage below Building 10,
near SD-4 .



Photograph 1 - Chip sampling (C-1) in Building 10.

Photograph 2 - Chip sampling (C-2) in Radar Tower .



Photograph 3 - Soil sampling and UXO survey at location SS-15 adjacent to
Radar Tower .

Photograph 4 - Erosional area south of the Radar Tower near SS-12-



Photograph 5 - Degraded surface water sampled at SW-1 adjacent to Building
qn~

rhotograph 6 -Wetlands sediment sample SD-2 downgradient of former Power
Plant (B-11) .



Photograph 7 - View of south side of Radar Tower. Sample SS-14 is located
near the lower left corner of the building .

Photograph 8 - Wetland drainage below Building 10, near SD-4.



APPENDIX C

ANALYTICAL DATA PACKAGE
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