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PRELIMINARY REPORT
ENGINEERING GEOLOGY
MINER FLAT DAM SITE AND RESERVOIR
WHITE MOUNTAIN APACHE RESERVATION

ARIZONA

INTRODUCTION

The proposed dam on the North Fork of the White River at Miner Flat
is east of State Highway 73, about eight miles south of McNary and about
eleven miles north of the White Mountain Apache Tribal headquarters at
Whiteriver, Arizona (fig. 1). Access to the site, and to thé dam
abutments, is by a pilot road that connects with State Highway 73 at
Miner Flat.

The dam site was selected based on topography. A lava flow in‘the
valley of the North Fork of the Whiteriver has been bisected by the
Whiteriver forming steep almost vertical cliffs of about 170 feet in
height. To determine the feasibility of the site, geotechnical
investigations, including geologic mapping of the dam site and reservoir
and drilling of three holes for core, were conducted in February and
March, 1982. Based on the geotechnical work conducted in 1982, a
program for additional geotechnical study was conducted in 1983. This
program included detailed geologic mapping of the dam site; core
drilling of ten additional holes, logging of core and testing of drill
holes, geophysical investigation of the thickness of the basalt flow and

gravel deposits, and bulk sampling and testing of the gravel deposits.
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Recommendations for additional investigations were made as a result of
the 1983 investigations. This additional work, which consisted of core
drilling 13 holes, testing of drill holes, and logging and testing of
core were carried out in late 1985 and early 1986. This report presents
the data obtained during the 1985-1986 investigations.

The geotechnical investigations were conducted by or under the
supervision of Mineral Systems, Inc., under contract to Morrison-
Maierle, Inc. of Helena, Montana. The preparation of the topographic
maps and the surveying of the locations of the drill holes was done by
Geotech Research, Inc. of Englewood, Colorado. Drilling during

1985-1986 was done by Kelmine Exploration, Inc. of Denver, Colorado.



GENERAL GEOLOGY

ji Miner Flat is the top of a basalt flow that flowed down an
ancestrial valley of the North Fork of the White River. The area

éé physiographically is in the transition zone between the Colorado Plateau

(Hunt, 1956) and—the Basin and Range Province (Moore, 1968). It is

55 about eight miles south of a conspicuous topographic feature, the

! Mogollon Rim, which forms the southern limit of the Colorado Plateau.

The geology of the area has not been previously studied in detail. The

regional geology is shown on the geologic maps of Gila, Navajo and

Apache Counties (Arizona Bureau of Mines, 1959, 1960) and the general

geology is described by Moore (18968). The nearest detailed geologic
[ studies are those of McKay (1972) of the Show Low Quadrangle about 15
miles to the northwest. Merrill and Pewe (1977) describe the Late
Cenezoic geology of the White Mountains about 20 miles to the west.
Condit (1983), in partial fulfillment of the requirements for Doctors
Degree at the University of New Mexico, has mapped and dated the basalt
flows along the North Fork of the White River to the north of the dam
site.

The bedrock of the Miner Flat dam and reservoir site is the Supai
Formation; which consists predominantly of sandstone at the site; and a
series of basalt flows, which are capped by a partially indurated

gravel. Overlying the bedrock are surficial deposits, which include

colluvium (including talus), alluvium, alluvial fans and terrace

deposits. The geology of the Miner Flat dam site and the reservoir are

shown on Figures 2 and 3.
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BEDROCK UNITS

The bedrock units are exposed in the cliffs along the North Fork of
the White River. A valley was cut by the river into the Supai
Formation. This valley was filled with a series of basalt lava flows.
The river then deposited gravel on the basalt flow before cutting a

channel through the margin of the flows and the Supai Formation.

Supai Formation

The Supai Formation crops out in steep cliffs south of the dam axis
and locally in cliffs along the north and south sides of the reservoir.
The Supai Formation is of Permian age. 1In the reservoir area only
sandstone of the Limestone and Siltstone Member (McKay, 1972) crops out.
At the top of the Limestone and Siltstone Member is a sandstone unit 50
to 70 feet thick. This is the unit that is exposed in much of the Miner
Flat area. Below this unit in the area (but not exposed) is about 110
feet of siltstone and sandstone.

The sandstone is pale reddish brown to yellowish brown, fine
grained, and well sorted. The beds range in thickness from less than an

inch to 15 feet. The thickest beds are conspicuously cross-bedded and



massive. Near the base of the outcrop east of the dam axis beds of
siltstone are exposed. The siltstone is reddish brown and sandy. The
beds are less than 1 to 2 feet thick, parallel laminated with the
laminae general 0.1 to 1 inch thick. The siltstones are gradational

with over and underlying beds of sandstone.

Basalt

The basalt crops out and forms conspicuous cliffs at the dam site
and along the north side of the reservoir. The flows have filled an
ancestral valley of the North Fork of the White River and the surface of
the basalt slopes to the south.

The basalt is very dark gray to black, weathering medium to dark
gray. It is fine—-grained to aphanitic and locally porphyritic.
Phenocrysts of plagioclase feldspar and olivine, generally less than 1
mm in size, are conspicuous locally. The basalts are vesicular, with
the vesicules of less than 1 mm to 30 mm. The vesicules occur in bands
of 1 inch to 1 foot wide. 1Individual flows range from about 20 to 80
feet in thickness. In drilling it was noted that there was typically a
thin clay seam of less than 0.1 to 4 inches between flows. Individual

flows are not continuous and cannot be mapped throughout the reservoir



area. The flows moved down the valley in a series of tongues. A tongue
would move some distance, stop, and then be partially or completely
engulfed by a younger flow. A preliminary study of the flow banding
shows banding at many dip angles; generally, however, the dips were all
down the gradient of the valley.

The basalts flows of the White Mountains at the headwaters of the
North Fork of the White River have been studied by Condit (1983). He
has shown that there were a sequence of flows originating in the White
Mountains that flowed down valleys to the south and west. He has dated
these flows. The ages range from about 0.5 to 2.05 million years B.P.

(before the present).



Paleocolluvium/Palecalluvium

The basalt flowed down a stream valley. 1In the valley along the
sides was colluvium derived from the weathering of the sandstone of the
Supai Formation.. In the bottom of the valley was alluvium deposited by
the stream that eroded the valley. As the basalt flowed down the valley
it pushed the colluvium aside and the basalt is now in contact with
weathered sandstone, or the basalt flowed over the colluvium or alluvium
often incorporating fragments of sandstone or boulders, cobbles, gravel
sand and silt from thé alluvium into the base of the basalt flow. The
thickness of the paleocolluvium/paleoalluvium ranges from less than an

inch to as much as about 69 feet.



Quaterpary/Tertiary Gravel

Quaternary/Tertiary gravel deposits are classified with the bedrock
deposits because they are locally partially indurated, or cemented, and
could be considered as sandstones or conglomerates, and they are
considerably older than the alluvial deposits along the river and in the

terraces. These gravels crop out along the road to the Lower Log Road

~bridge at the eastern end of the reservoir area (fig. 2) and underly

extensive colluvial covered areas north and south of the reservoir. The
Quaternary/Tertiary gravel unit consists of stratified but poorly sorted
lenses of sand and gravel that include cobbles and boulders. The clasts
consist predominantly of well rounded igneous and metamorphic rocks.
Correlation of this unit with other gravels, or interbasalt formations,
as described by Merrill and Pewe (1977) to the east, or those mapped by

McKay (1972) to the northwest, has not been made.



STRUCTURE

The structure of the bedrock is related to the uplift of the
Colorado Plateau to the north and the cooling of the lava flows. The

beds of the Supai Formation strike northeast to northwest and dip about

3° - 7° to the east. The low angle of dip, and the crossbedding, make

the determination of dip difficult. Joints in the Supai Formation are

spaced at intervals of 0.5 to 3 feet. Typically the joints strike at
right angels or parallel to the strike of the beds, and dip from 80o to

900. The gentle fqlding, and the development of joints in the Supai
Formation, are probably related to the vertical uplift of the Colqrado
Plateau in middle or late Tertiary time (Hunt, 1956).

The discontinuities in the basalt are related to the flow banding
and joints as a result of cooling of the basalt. When the basaltic lava
cooled, the volume decreased, and joints formed. They form at right
angles to the cooling surface. As most of the flows were essentially
tabular bodies, the cooling surfaces were the base and the top of the
flows, and the joints are near vertical. Joints have developed along
flow boundaries as a result of stress relief along cliffs from erosion.
Figure 4 is a contour diagram of discontinuities in the basalt in the

vicinity of the proposed dam based on the data collected along the

detail line studies. This diagram shows that the discontinuities strike
in all directions and are near vertical -- typical of columnar jointed
basalts.
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FIGURE 4

EQUAL AREA PLOT (LOWER HEMISPHERE)
OF DISCONTINUITIES (JOINTS) IN BASALT
MINER FLAT DAM SITE

(222 povles,Con’rour interval |. percent)
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SURFICIAL DEPOSITS

Surficial deposits are derived from the in-place weathering of
bedrock and the transportation of weathered material or older surficial
deposits. In the Miner Flat area, the surficial deposits include
colluvial deposits, including talus deposits, and alluvial deposits,

including alluvium, alluvial fans and terrace deposits.

Colluvial Deposits

The Colluvial deposits include the material derived from the

inplace weathering of bedrock and talus from the weathering of cliffs.

Colluvium: -- Colluvium is weathered material from the bedrock and
reflects the nature of the underlying bedrock. On steep slopes, it does
move down slope under the force of gravity. On the geoclogic maps,
Figures 2 and 3, the formation from which the colluvium is derived is
indicated by the letter symbol for that formation in parentheses. The
colluvium from the bassalt consists of silt and clay, reddish brown to
dark brown, with subangular sand, gravel, cobbles and boulders composed

of basalt. The colluvium derived from the Supai Formation consists of

12



sand with angular pieces of gravel and cobbles of sandstone. Colluvium
derived from the Quaternary/Tertiary gravels consist of cobbles and
gravel in a sandy matrix that grades downward in sand and gravel with
cobbles. There has been a concentration of the coarser material at the
surface. On steep slopes, underlain by two formations, the colluvium on
the slope will cbnsist of a mixture of the two types of colluvium. The

colluvium ranges in thickness from 0 to at least 50 feet.

Talus: -- Talus, a form of colluvium, consists of blocks of bedrock
that have become detached from a cliff and fallen to the base of the
cliff. Talus deposits occur below the basalt and sandstone cliffs along
the river up and down stream of the dam site. The blocks of basalt and
sandstone in the talus range from sand-size to boulders more than 10
feet in maximum dimensions. The talus deposits are estimated to reach a

thickness of at least 50 feet,.

Alluvial Deposits

Alluvial deposits are those deposits formed by running water. They

include alluvium, terrace deposits and alluvial fans.

13
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Alluvium: -— Recent alluvium occurs along the channel of the North
Fork of the White River. The material consists of silt, sand, gravel
and cobbles derived from pre—-existing surficial deposits and transported
and deposited by the present river. The sand and gravel are primarily
of older metamorphic and igneous rocks, derived from the older Tertiary
gravels (McKay, 1972) with a few pieces of basalt. The cobbles are

composed of older metamorphic and igneous rocks, basalt, sandstone and

limestone. The sedimentary rocks were derived locally from the Supai
Formation.
Terrace Deposits: —-— The terrace deposits are alluvial deposits

formed by the river when it flowed at a higher elevation than at
present. These deposits are 4 to 10 feet above the present alluvium
along the river, and extend upriver throughout the reservoir area (fig.
2). They are composed of silt, sand, gravel and cobbles similar in
composition to those in the alluvial deposits, except that there are
more cobbles of sandstone and limestone in the terrace deposits. On top

of the terrace deposits are over-bank food deposits of fine sand and

silt 0.5 and 2 feet thick.

Alluvial Fans: -~ Alluvial fans are formed where tributary steams

enter a main valley and there is an abrupt change in gradient. They

14
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are most common
have cut narrow
material in the

do contain some

along the south side of the river where small streams
and steep channels into the Supai Formation. The
alluvial fans consists primarily of silt and sand. They

gravel and cobble size pieces of sandstone derived from

the steep bedrock slopes bordering the channels.
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GEQOTECHNICAL INVESTIGATIONS

The geotechnical investigations conducted in 1982 (Robinson, 1982)
were primarily for the purpose of determining the feasibility of con-
structing a dam hear Miner Flats, and to select an approximate align-
ment. The 1982 study consisted of preparing a preliminary geologic map
of the dam and reservoir area; drilling, logging, and testing three
holes drilled for core approximately along the suggested axis of the
dam; and digging two test pits, collecting samples, and running engi-
neering analyses to evaluate the potential gravel resources. The
purpose of the 1983 geotechical investigations was to obtain specific
data for dam design. The geotechnical investigations (Mineral Systems,
1983) included preparing a detailed (1:600; 1 inch = 50 ft.) geologic
outcrop map of the dam area (fig. 3) and completing the geologic outcrop
map (fig. 2; 1:4800, 1 inch = 400 ft.) of the reservoir area; making
five detail line surveys; making a seismic traverse across the basalt
flow to determine the thickness; drilling, logging and testing eight
holes drilled for core; installing piezometers to monitor groundwater
levels in six of the drill holes; conducting a materials investigation
that consisted of digging and sampling three test pits in the alluvial
deposits upstream of the proposed dam, drilling three holes to determine
the depth to bedrock, running four seismic traverse lines across the
deposits, and conducting engineering tests on the samples from the test

pits. Based on this work it was possible to establish a Rock Mass Clas-—

sification for the dam foundation, give an estimate of the amount and

16



types of material immediately available for construction and to prepare
recommendations for further geotechnical investigations for specific dam
structures and appurtenant structures.

The geotechnical investigation in 1985-1986 was directed towards
further defining the geology of the dam axis and abutment areas, and
determining the engineering properties of the rock. Thirteen holes were
drilled for core (fig. 2). The core was logged and tested with a point
load tester. Packer tests were run on selected intervals in the drill
holes and piezometers installed in twelve holes. Goodman jacking tests

were run at selected intervals in four holes. All holes accessible were

surveyed.

17



DRILLING

Holes were drilled and cored in the area of the Miner Flat Dam site
to determine the'engineering properties of the rock and to determine the
hydrology of the foundation materials and the bedrock in the reservoir
area. Thirteen holes were drilled using NX wire line equipment with
double-tube core barrels. The core was logged and point-load tested.
Packer tests were conducted to determine the permeability of selected
intervals of the drill hole and Goodman jack tests were made to
determine the in-situ elastic properties. Piezometers to measure
groundwater levels were installed in twelve holes. Ohe hole was lost as
a result of running sand. The locations of the drill holes are shown on

figures 2 and 3.

18
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Core Logging

An engineering geologic log was made of the core after each run.
In addition to standard notations as hole number, location, date,

driller, etc., the following parameters were recorded:

Depth
Weathering/Alteration

Rock Type

R.Q.D. (Rock Quality Designation)
Total Core Recovery

Dip of Fractures

Strength (Point Load Test or Cohesive Soil Classification)

SCR (Selected Core Recovery)

The code system for the engineering logging of the core 1is included
as Appendix B. The data from the logging form is encoded into a
computer which justifies and prints out the data. Appendix B includes
the Engineering Geologic logs of the 1985-1986 drill holes. Logs of the
1982 and 1983 drill holes were previously furnished (Robinson, 1982;
Mineral Systems, 1883).

More detailed logs of each run are kept in a separate notebook.
The logs include time of run, any drilling problems, as loss of
circulation, additives, if any, and detailed geologic descriptions.

Graphic logs, including summary descriptions of rock units and

details as to piezometer completions dare given in Appendix A.

19



Testing

During the drilling operations, as the core was logged, selected
intervals were subjected to point—load testing. As a drill hole was
advanced the hydfaulic conductivity, or permeability, of selected
intervals of the rock in the walls of the drill hole was measured by
packer tests. Also, as the hole was advanced, the in-situ elastic
moduli of the wall rock was measured using a Goodman jack. After

completion of the drill holes piezometers were installed, and developed,

for measurement of groundwater levels.

20
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Point—-Load Tests and Strength Estimates

From each core run one or more samples of rock were selected for
point-load testing or estimating rock strength. The point-load test is
a method for meaéuring the strength of rock specimens in the field using
portable equipment. Selected pieces of core with length to diameter
ratios of greater than 1:5 are broken by the application of a concentric
load using a pair of conical platens. A point-load strength index Is is

obtained. The Point-Load Strength Index (Is) is expressed by:
p 2.36

Is =
. D 2

where P is the failure load and D is the distance between the platens
and 2.36 is a gauge factor. It has been determined that a reasonable
correlation exists between the Point Load Index (Is) and the uniaxial

compressive strength of materials (Bieniawski, 13875) and is:

gc =1Is (14 + 0.175D)

where ¢ ¢ is the uniaxial compressive strength. The constant (14 +
0.175D) is a conversion factor from metric to English units and for core
diameter.

All of the core recovered was not suitable for point—load testing.
Some was too soft or friable. For these sections of core the
classification for cohesive soil and rock, as proposed by Hoek and Brown

(1980, p.98) was used to estimate the uniaxial compressive strength.

21



The strength of different rock types as determined from the
point-load tests, or estimated from the classification of cohesive rock
and soil are summarized in the following table. The strengths are
classified as to the angle of the core hole. In general, the basalt
flows and the beds of sedimentary rock were about horizontal, so the
point-load tests on core in vertical holes was parallel to the flows or
bedding, and the test in low—angle holes near right angles to the flows
or bedding. A graphic presentation of the strength is shown on the logs
in Appendix B. Figure 5 shows by histograms the range and average

strength of the different units tested.
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It was proposed, and is recommended, that representative samples of
the core be submitted to a material testing laboratory for determination
of uniaxial compressive strengths. The purpose would be to establish

the correlation between field and laboratory values for rock units at

the proposed dam site.
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Packer Tests

Packer Tests were conducted in each drill hole to determine the
hydraulic conductivity, or permeability of the rock formations
encountered in the drill holes. In general the following procedure was
followed.

The hole was drilled for 50 feet into the formation to be tested,
or to the bottom of the formation to be tested, and the hole washed
until the return water was clear. A wireline inflatable packer was set
at 20 feet from bottom of hole and the flow measured at a suitable
- pressure in relation to the maximum hydrostatic head that would be
obtained for a full reservoir. If the flow was less than 20 gpm
(gallons per minute), the packer was moved up the hole in 20 foot
increments until a flow of about 20 gpm was achieved, or the entire hole
was tested or the test interval dverlapped a previously tested interval.
If the initial flow exceeds 10 gpm then, the tested interval is reduced
to the bottom 10 feet of the hole, and the upper part of the hole is
tested by using two packers separated by 10 foot intervals. In some
instances, because of geology or drilling problems, the hole was drilled
to final depth and the double packer system used to test intervals of
the héle that were considered significant.

Ideally a complete packer test consisted of five constant head flow
vs. time tests. At each pressure, the pressure would be held constant

and the flow measured each minute for 5 minutes, then at 10 minutes, and
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g,

RPN

at the highest pressure at an additional 15 or 20 minutes. The

pressures used were:

0.33P Where P = 1 1b/ft reservoir head at the test section
0.66P
P Not to exceed 200 psi
0.50P
0.25P

The average permeability was calculated for specific test sections
within each drill hole. The permeability coefficient K is defined by

the U.S. Bureau of Reclamation (1974) as:

170 ft.
K = ._..._._._..Q In .l:
2 LH r
Where
0 = average flow rate

L = length of test section

H = effective head of water acting on test section

r = radius of drill hole

The following table summarizes the results of the packer tests.

The basic data are given in Appendix D.
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(= A graphic presentation of hydraulic conductivity is shown in

Appendix C.

Goodman Jack Tests

¥ 2

The Goodman jack is a borehole probe for measurement of borehole
wall deformation as a function of an applied load. Data from the
load—deformation measurements can be used to calculate the in-situ
elastic moduli (Youngs modulus, E) of the rock. The probe is designed
to operate in NX size (3.000-inch) holes. Deformation pressure is
transmitted to the rock through hydraulic actuated movable plates. Two
LYDT displacement transducers mounted at each end of the movable plates
measure the deformation. The system also includes a portable
solid-state indicator for measuring displacement, a hydraulic pump,
pressure gauge, hydraulic hose and electric cable. The following table

summarizes the results of Goodman Jack tests:
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RESULTS GOODMAN JACK TESTS

Top OFf Youngs Modulus
Interval
Hole Rock Tested Extend Refract

Number Type (Feet) E(near) E(far) E(near) E(far)
MF-102 Basalt 40.5 0.68 0.53 1.02 0.81
MF-102 Basalt 80.5 0.42 0.34 0.85 0.70
MF-102 Basalt 160.5 1.32 1.31 2.06 1.96
MF-105 Basalt 18.8 0.45 0.29 - -
MF-105 Basalt 39.1 ‘0.87 0.58 1.51 1.29
MF-105 Basalt 538.6 0.78 .036 - ——
MF-113  Basalt 80.8 2.46 1.66 2.21  1.48
MF-113 Basalt 101.5 2.58 2.22 2.76 2.486
MF-113 Paleo-

alluvium 121.5 0.16 0.07 0.46 ERR
MF-113 Paleo- |

alluvium 130.6 53.91 15.58 - -
MF-113 Paleo-

alluvium 133.0 0.03 0.35 - -
MF-117 Basalt 10.0 0.394 0.57 0.93 0.87
MF-117 Basalt 30.0 1.49 0.72 1.581 1.06
MF-117 Basalt 50.0 0.99 1.02 1.39 1.12
MF-117 Basalt g80.2 1.13 0.74 1.62 1.86
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A graphic illustration of the lithology, results of the point-load
tests and the results of the Goodman Jack tests are given in Appendix C.

It was proposed, and is recommended, that representative samples of
the core be submitted to a materials testing laboratory for triaxial
compressive testing and the determination of laboratory elastic
properties. This would allow a correlation of the field and laboratory

tests for the rock units at the Miner Flat dam site.
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Piezometers

Piezometers have been installed in most- of the holes drilled. 1In
the 1985-1986 program the piezometers are of 1.5 inch PVC pipe. Figure
6 is a schematic>diagram of a typical piezometer installation. Slotted
PYC pipe was set opposite that section of the drill hole to be
monitored. The section of the hole with the slotted PVC was filled with
sand. A cement grout seal consisting of l-~bag of cement mixed with
enough water to make it pourable-—approximately 30 feet--was placed
above the sand. The casing, and the space between the PVC pipe and the
casing, were cemented to two feet below the bedrock. The piezometers
were developed by blowing out the water in the piezometer until the
return was clear.

The following table lists the drill holes in which piezometers have

been installed in the Miner Flat dam area and measured water levels.

32



(Not

70
Scale)

Mineral Systems, Inc.

A

——

TUBING DETAILS

FILL MATERIAL DETAILS

{.5 inch I.D. Schedule
80 PVC threoded cap

e

L

A NN\

AN

T

A I.D. Steel Casing

NQ Casing 3.5 inch

Top of pedrock

Surface Seal
Portland Cement Grout

K

1.5 inch I.D. Schedule
80 PVC Threaded, flush

ccupled, 1O foot lengihs.

Grout Seal
Portiand Cement Grout

Sand Seaql
#20 Grit Silicg Sand

1.5 inch I.D. Schedule
80 PVC

Slot size 0.04 inch

Slot spocing 0.25 inch
3 rows

Threaded, flush coupled

Typically 10 or 20 feet

in length

1.5 inch I.D. Scheduie
80 PVC
Threaded, flush coupled

Typically 10 feet in

length

1.5 inch I.D. Schedule

¢ 80 PVC threaded cap

Sand Filter

#12 or %16 Grit
Silica Sand

Figure 6
Typical
Piezometer Installation
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29-Hay-86 HINER FLAT DAY SITE: PICZOHETERS and WATER LLVELS

]
i
'
1

HOLL  INSTALLED OCUELOPED MERSURED!  OEPTH)  ELEVATION! MCRSUREDZ  OCPTHZ  CLEURTION? MEASUREDI  DEPTH3 ELLURTTONS

01 - KA 8 HA i # N
0K-2  06-Rug-83 - A-Aug83 04 59212 HA WA 23-fpr-B6 38 S917.8
& 03 - - iR i i 48 48 i
| 0h-38 - 8 8 A k8 8 K
OH-4 - A-fug-83 0.8 5921.0 K i A A
- -5 12-Jul-83 - 21-ug-83  157.8  5§920.9 HA A kR HA
ol 0h-18  06-Jun-B3 - A-fug-83 4.1 §922.0 03Har-86 2.9 59230 23-Aer-85 2.3 S92
011 06-Jun-83 - 21-Rug-83 8.0 5957.3  03-Mar-B5 7.4 59579 23-fpr-86 7.4 §957.9
0h-12 - A-Rug-83 96,4 6014.) N i K8 i
013 - A-Rug-83  76.7  6030.3 WA H A HA
DH-14  22-Jul-83 - 2-ug-83 1739 59224 KA A A i
0H-19  26-Jul-83 - A-Aug-B3 4.4 5920.% K i i KA

ME-102  04-feb-86 24-Mar-86 03-feb-86  166.3 5915.8  03+fer-86  165.3 5916.8  23-fpr-86  165.1 917,40
HF-105  10-Jan-86 24-Mar-86 03-Feb-86  158.0 59234 03-Mar-B6 15,8 532107 23-Rpr-86 1584 5923.0
NF-106  06-Dec-85 24-far-86 03-feb-85 1469 99254 (3Mar-86  150.0 2923.8 23-fpr-86  149.0 5924.8

HF-113 07-Mar-B6 24-Mar-86 KA MR 03-Nar-86 2.4 5918.1  23-Rpr-86  -5.0 5925.5
HE-117 12-Har-66 - HA KA M A KA AR
118 15-Jan-86 24-Mar-86 03-feb-86  130.0 59330 03-Mar-86  138.4 59338.6  23-fpr-B6  138.8 5938.2
HF-113 17-fpr-86  23-Rpr-86 ki i i MR 23-fer-86 30,2 6063.5
NF-1208 22-Rpr-86 23-Apr-86 HA MR A N 23-fpr-86 2641 6055.9
NF-121 23-feb-86 24-Har-86 b M 03tlar-86  168.4 89214 23-Rpr-86  168.1 5921.7
HF-122 08-feb-86 24-Mfar-86 NA MR D3Mar-86  153.2 59208 23-Rpr-86  152.8 5921.2
HF-123 - - HA NA XA B i i
HE-124  04-Apr-86  23-Ror-86 it KR MR N 23-fpr-B6  159.8 5920.8
HF-1258  07-Apr-86 23-Rpr-86 A if KA N 23-fipr-86  153.2 2911.8
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f? Drill Hole Surveying

Most of the holes drilled for core in 1985-1986 were surveyed using

L an Owl Model 1275 digital borehole survey instrument. The survey data
{; and graphic plots of the drill holes are given in Appendix F.
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ENGINEERING GEOLOGY

The purpose of the 1985-1986 geotechnical investigations were to
better define the distribution, engineering properties, and hydrology of
the geologic materials in and adjacent to the proposed alignment for the
Miner Flat dam. The work was done by drilling and coring holes, and
subjecting the holes and core to testing. As a result of the drilling,
the geologic maps (figs. 2 and 3) have been modified from those prepared
in 1882 and 1983. The locations of drill holes are shown on figures 2
and 3. Geologic cross sections have been prepared from the geologic
maps and the logging and surveying of the drill holes. Figure 7 is a
geologic section along the dam axis at a scale of 1:1200 (1 inch = 100
feet). Figures 8 and 9 show geologic sections through the left abutment

ridge at a scale of 1:600 (1 inch = 50 feet).

GEOLOGIC UNITS

The dam proposed at Miner Flat is to be a gravity concrete dam.
The dam will be founded on basalt. The reservoir will be over surficial
deposits that overlie the Supai Formation, the paleocolluvium/
paleocalluvium, the basalt and the Quaternary/Tertiary gravels. The
distribution, hydrologié characteristics, and engineering properties of
these units will influence the design and construction of the dam and

reservoir.
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Supai Formation

The upper part of the Supai Formation forms much of the bedrock
under the reservoir and the east bank (fig. 2). A Supai Formation ridge
forms part of thé left abutment of the dam (fig. 3) overlying the Supai
Formation is the paleccolluvium/palecalluvium or basalt.

The Supai Formation consists for the most part of fine—-grained
sandstone. In the lower part of the section, for the most part below
the reservoir, are interlayed sandy siltstone, gypsiterous sandstone and
gypsum. The beds are friable to slightly indurated. QLocally the lower
part of a bed may be cemented with calcium carbonate, or gypsum, making
them relatively hard. The uniaxial compressive strength, as determined
from point-load tests, or estimated, ranged from about 14,000 to 10 psi.

The hydraulic conductivity as determined by packer tests in drill holes

- -7
ranged from 1.53 x 10 3 to 3.33 x 10 cm/sec.
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Paleocolluvium/Paleocalluvium

Paleocolluvium (including talus) developed on the Supai Formation
along the valley that was eroded into the Supai Formation prior to the
floor of the basalt. The paleocolluvium/palecalluvium are locally
exposed between the basalt and Supai Formation in the walls of the
present valley (fig. 2).

The paleocolluvium/palecalluvium as exposed and intersected by
drill holes ranged in thickness from 0 to almost 69 feet. 1In general,
this material did not core well because of the range in rock types that
compose the material and the range in sorting. The paleocolluvium could
consist of only weathered Supai sandstone; angular blocks of sandstone
that probably represented talus slopes or pieces of sandstone in silt
and clay representative of slope-wash deposits. The palecalluvium
includes clay, silt and sand, and gravel, cobbles and boulders composed
of igneous, metamorphic or sedimentary rocks from older formations, or
basalt. The materials were poorly consolidated and core recovery was
low. It was not possible to obtain representative samples for
point-load tests. By placing the packer at the base of the overlying

basalt, however, it was possible to determine the hydraulic
conductivity. The hydraulic conductivity ranged from 1.06 x 10——4 to

9.56 x 10—‘6 cm/sec.
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Basalt

The basalt will be the foundation of the dam and form both
abutments. The basalt occurs on either side of the modern stream, but
the mass of the basalt is to the west. The basalt filled a paleo~
channel the axis of which is west of the present river (fig. 7). The
flows came down the paleochannel in a series of tongues. From the
coring and logging several different flows have been identified at the
dam site. At the base is typically a massive flow. Most of the massive
flow is fine—grained to aphanitic and slightly porphyritic with
phenocrysts to lmm of olivine. At the base will be a zone of less than
a half a foot to 3 feet thick of scoraceous and vesicular basalt that
has incorporated sand, pieces of sandstone, basalt fragments, or pebbles
and cobbles from the underlying paleocolluvium/palecalluvium. The upper
part of the basalt is composed of a series of flows including vesicular
and scoraceous basalt. Typically a thin paleosol of brown silty clay
occurs between the individual flows. In drill hole 120A, west of the
dam site, a 30 + foot paleosol, or paleocalluvium occurred between flows.

The engineering properties of the basalt have been extensively

tested. In summary, the strength ranged from about 42,000 to 8957 psi

(Appendix F), the hydraulic conductivity from 1.15 x 107 to 5.20 x 1078

cm/sec (Appendix D) and Youngs Moduli (E) from 0.34 to 2.76 (Appendix

E).
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Quaternary/Tertiary Gravel

Overlying the basalt flows at the dam site is a deposit of silt,
sand, gravel and cobbles of unknown age. These deposits were formed by
stream flowing on, and eroding the basalts. Near the head of the
reservoir, on the east and west sides (fig. 2) equivalent gravels are
overlain by younger basalt. The gravels are poorly consolidated and
coring is difficult. Most of the fines are washed away, and only pieces
of the pebbles and cobbles are recovered. From exposures along
Highway 73 near Post Office Creek it may be seen that the deposits
consist mostly of thin bedded sand and silt with local lenses of gravel
and cobbles. On weathered surfaces, as on the Supai Formation ridge
east of the left abutment, there is a lag concentration of the gravel
and cobbles.

Channels were eroded into the basalt and the Supai Formation by the
streams that deposited the Quaternary/Tertiary gravels. Figure 9 shows
cross—~sections along the Supai Formation ridge east of the left abutment
of the dam. Based on the drilling, a channel filled with gravel
deposits has been defined. The base of the channel is at an elevation

about 6010 feet, which is about 50 feet below the maximum reservoir

level.
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STRUCTURE

The sedimentary rock units and the basalt flows are almost
horizontal. The geologic structures that will influence the design and
construction of the dam are the joints and the flow boundaries. No
faults were identified in the area of the dam or reservoir.

Joints are not conspicuous in the sedimentary rocks. Because of
the extensive cover (colluvium) there are only limited exposures of the
sedimentary rocks, and these are the more massive units. In general,
the joints are parallel or at right angles to the strike of the beds and
dip steeply.

Columnar jointing, typical of basalt flows, occur in the area (fig.

4). The joints are near vertical. The joints in one flow do not extend
into the joints in overlying or underlying flows. Joints do occur along
the flow boundaries. These joints are near horizontal. Typically the

joints, and flow boundaries in the basalt are filled, or their surfaces

coated, with a fine silty clay.
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GEOHYDROLOGY

The movement of water in the area of the dam and reservoir will be
determined by the permeability of the bedrock. In order to evaluate the
probable movement numerous packer tests were conducted in the drill
holes (Appendix D). h ‘

The permeability of the bedrock will depend upon the fracture
permeability and the granular permeability. There are few fractures in
the sedimentary rocks, and the permeability is primarily a granular
permeability. The columnar jointing and the jointing along the flow
boundaries in the basalt will be the primary permeability in the basalt.
This permeability is limited, as shown by the packer tests. Below the
zone of weathering in the basalt, or behind the joints opened by
weathering and stress relief in the basalt cliffs, there is little
interconnection between the joints and, as a result, the permeability is
very low.

Of particular importance in the study of the Miner Flat dam and
reservoir was the relation of the paleocolluvium/palecalluvium to the
dam and reservoir. These were the deposits on which the basalt was
emplaced. From the geologic mapping it was known that the
paleocolluvium/palecalluvium would intersect the reservoir. It was

considered possible that these deposits could serve as hydraulic

channels from the reservoir.
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Figure 10 is a map that shows the distribution of the basalt in the
Miner Flat reservoir area. At the base of the basalt is the
paleocolluvium/palecalluvium. At an assumed maximum reservoir elevation
of 6060 feet, it may be seen that water from the reservoir could
infiltrate the paleocolluvium/paleoalluvium. Based on the drilling and
the geologic mapping it was possible to contour the base of the basalt
flow and identify the approximate center of the channel down which the
basalt flowed. Water from the reservoir that infiltrates the
paleocolluvium/palecalluvium will move towards the center of the old
channel, and then down the old channel.

To determine where reservoir water that infiltrated the
paleocolluvium/palecalluvium might reappear, a reconnaissance geologic
map was made of the entire Miner Flat dam and reservoir area (fig. 11).
From that geologic map, a map showing the approximate limits of the
Miner Flat basalt at the time of its emplacement was prepared (fig. 12).
From these maps it may be seen that the reservoir water could not get
out from under the basalt until at that point where the lower contact of
the basalt crosses the North Fork of the White River just north of Post
Office Farms.

Every effort was made to test the hydraulic conductivity of the
paleocolluvium/palecalluvium during the drilling program. Seven tests

were conducted during the 1983 program and 11 tests in 1985-1986. The
hydraulic conductivity ranged from 1.5 x ].0-3 to 9.56 x 10—-6 cm/sec,

-4
with an average of 1.20 x 10 cm/sec. With hydraulic conductivities
this low, and a path length of more than one mile, the leakage from the
reservoir through the paleocolluvium/palecalluvium will not be

significant.
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RECOMMENDATIONS

The geotechnical investigations of the Miner Flat dam site to date
have defined the general suitability of the site for a concrete gravity
dam and appurtenant structures. The following recommendations for
additional geotechnical investigation are to establish more data for

specific design of specific features,

DRILLING

Additional holes should be drilled for core, logged, tested and
surveyed as have been the previous holes. Along the dam axis a 150 focot
horizontal hole should be drilled, parallel to the dam axis about one
third to one half way up the right abutment. A similar hole should be
drilled on the left abutment, and an inclined hole should be drilled
near the base of the left abutment. The holes in the left abutment
should be drilled through the basalt, the paleocolluvium/palecalluvium
and into the sandstone. Short drill holes should be drilled into
bedrock to below design grade in the area of all appurtenant structures.
This would include at least three holes along the diversion tunnel, or

cut, two holes at the power house, two holes along the line of the

46



proposed penstocks, and at least one hole in the stilling basin. The
purpose of those holes would be to determine the depth of bedrock and
the competency of the bedrock.

One or more holes should be drilled in the Quaternary/Tertiary
gravel filled channel east of the left abutment. The shape of this

channel needs to be better defined to design the cut off structure that

will be required.
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LABORATORY TESTING

Core samples of the different rock types drilled, and those to be
drilled should be submitted to a materials testing laboratory for
determination of uniaxial and triaxial compressive strengths. These
laboratory data could then be correlated with the field measurements to
define the in-situ engineering properties of the rock. The
discontinuities in the rock, particularly the joints in the basalt,
vertical and horizontal, should be subjected to direct shear tests.
Based on these data, and the field data, a rock mass classification

could be developed for the foundation rock for the dam.

DAM ANALYSES

Four major analyses have yet to be done; a final rock mass
classification of the rock that will be involved in the construction, an
analyses of the groundwater hydrology on reservoir filling, a
slope—~stability analyses of the cliffs downstream of the dam and above
the power house, and an analyses of erosion in/or below the stilling
basin. The program recommended above, and previous work, should give

adequate data to make such analyses.
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MINER

DRILL HOLE NO. MF-1i3
Elevation: 5920 feet

Bearing: 211.1°
Date Started: 2/25/86

FLAT

Drilled by:
Logged by:

Inclination:
Date Completed: 3/27/86

Kelmine Expioration
Charles H. Robinson
89.7°

Depth | Lithologic
(feet) Log

Description

Fill

10
1
Il
| |
30 |
50 ) Bosal'r,‘rr?ossive, medium gray, very fine grgined to aphanitic,
porphyritic, phenocrysts of olivine, magnetic. Fractured, fractures
B i tight or slightly clay stained.
'!l
70 i
il 1T
T
|
904 11
T
1o o g
Basalt, vesicular, scoraceous, aphanitic.
Paleo—~alluvium. Boulders, cobbles, gravel in silty sand. Clasts of
130 basalt, granitic rock, chert, sandstone and limestone.
Sandstone, reddish brown, silty, very fine to fine grained.
150
155

Mineral Systems, inc.



DRILL HOLE NO. MF-i17

MINER FLAT

Drilled by: Kelmine Exploration

30

50

70

90
97.4

Elevation: 5924 feet Logged by: Charies H. Robinson

Bearing: 308.7° Inclination: 26°

Date Started: 3/7/86 Date Completed: 3/9/86
{?’ZZ@ L/fZg;og/c Description

PHITLER T

[YOr

HELIRL G

JHT

Basalt, massive, medium dark gray, very fine grained to aphanitic,
porphyritic. Phenocrysts of olivine to I mm. Locally fractured.

Fractures filled with clay.

E.O. H.

Mineral Systems, Inc.



‘u| ‘swayshg |DIBUIN o R £IDPUNOG MOJ4 — ~anrmn e

‘'D19%81qg 2140usbpip A||DD0T "paiDpI|OsuCD Aficod Ajjpleusd ‘o050 yiim
pajuswead ARybys ‘peuinib auyy ‘abuoio ysimojak pud ysippad ‘eunispung

199} G¢ ' 0} sliapnog
"8U0}S8WI| pUD BUOYSPUDS ‘8fiziinnb ‘{iays *s¥004 2i4upih ‘4DsSDY
JO0 $8]QQ00 “puUDS A4S Ul [8ADID pub $8jqqoo ‘sJepinog ‘wWniAn||D-08{bd

21jiuoudp “snosaDI0DS puD IDINDISBA ‘})DSDY

ADjo ypim
palpod salnjopdy ‘padniopay A||DD07] aulAl|0 JO sishAloouayd ‘onrakydiod
‘pouintb auip Asoa “Apab ysiumouq yiop pup Apib wnipaw ‘salsspw ‘}psog

‘Peiayjoam Aybils "ADjO yjim paulDis 10 pa|ll} S@INjODI4 "Z|{ puD
t0l ‘€706 1D [0508|Dd "DOI|IS 10 AD|2 YHM pB|jl} SBINDISAA TBUIAIIC 1O
si¢shioouaud ‘olytlhydiod fogyiupydo ‘Apab wiDp o wnipaw ‘JoinolsaA ‘yibsobg

EICIRERCLORE: . ¢ oMBYRC 2_

w%a_g

‘AD|D YlIm pa|ll} S8In2ISBA IDINoISAA Apyblis ‘auialjo 4o
sishioouaud ‘orjishydiod ‘paulnib Asen “ADIB wnipew ‘aaisspw ‘)|osDg

"SQINJISAA pub $2UN4ODIE pallly ADID ¢ 'Ot DUD |'S¢ |0S08|Dd
"paJtayloem Allybys 'oiriuoydo of paulpdsb suly Asea ‘ipinoisan ‘Lipsog

'01414Aydaod ‘otjiupydop oy pauibib auly Asen ‘anisspw ‘josog

$9ANLonIy W0 AD|D "§88y Gi'O 0} dn s8N3IsaA ‘sishioousyd
BUIAIO ‘01413hydiod ‘orpiubydo *Apib yipp ‘ip|noiseA ‘}jpsog

Appo Ajpis fwiniangon

bo7 F {5981

voLd 112837 2160104117 m\\mem“
98/Gl /| :pejeldwo) 8jpQ 98/11/1 : pajidigs 8joQg
0G'68 :UOIIDUIDU] o8'¢H2 :Durineg
uosuIqoy "H sajipy) : Aq pabbon 189y 2109 :uoljoA8i]
uoljpsoldx3 surway :4q psjing 8il-4W ON 3710H T1711d€G

LV14 43INIW




"2U| ‘SWalsAg [DIBUIN KIDPUNOG MO[5 — s e

&

‘A}jpool AeADpio pup Aipis ‘juswad sNORIDD|DD
Alpybiys o4 a)qoiiy ‘pauroub auly *Apab ysimojjeh Juby ‘euoispung

'$N0alDoID2 Aljybis fse|gged ouOiSpuDbS pub 8fizjionb ‘suoissuil

1w puns AakD[o pup A}JIS Ul 2UQISPUDS pub poLe

a}izjionb ‘4jpsnqg 4o |9ADIB puD $8)|gqOo ‘8abupDio ysipped ‘wWni{AN||D-08|Dd

—-06¢

Xi4jpw pups A)1s Ul jooyt GO O} Ssjuswbpl) 2UOISPUDS
Apib yyb1)] puc obBuDJIO ysippal 0f umolq YsIppad ‘SNID} WNIARYOD-08|Dd

- 0¢zZ

‘X14)bow AD{O Ul }|DSDG 40 SyuawbDiy ‘DI19d8Ig MOl f;omcma_/w

ORI T
MERERES 15 K TENEERBE IR

gl LT

FRENERHIRER - i DOFEAVERRESN)

_,m%mg__.z_m 08l

LS RUVRYRRENE b1 1 461 N

$9.4n400J} Palll} AD|D [DIOT "BUIAIO 40 sisDoouayd ‘oijrihydrod [l
‘o141ubydup o} pauipsb euly Alen ‘Apib wnipsw ‘arisspw ‘LDsDg Lol A

TR LR o,

. _-!n_-u-‘-m: 1A HIME

LA P ATREHIBERANET 17T |
] g )
AT TR T

¥ E.E 061

-ﬂ-—--u r

‘Buipupg mojy Aedoa
‘a1}iubydo ‘padt ysihpib pup Apab wnipaw ‘ipinoisaA ‘yDsDA

"}psSDg 0 [9ADID 40 $219q02
yitm 41s Aefpjo pup Kjpis “Apdab ysippes  ‘josoe|od

SainoIsaAr paill}
AD|0 pup DOIjIs ‘oyylupydp ‘Aoub ysippes ‘lojnoisen {|ospg

'sishioouayd aulAno ‘orlshydiod
‘oyyiupydn ‘pauiodb auly Aion ‘ADib wnipaw ‘eaissbw ‘yjpspg

‘paiayipem ‘Apib ysippal ‘ipinoisan ‘yjosog

10s0a3{bd 1893 €' Yylim Aippunog mo|4
analssbw ‘ypsag

SN0aln.J0as ‘1pinaisea ‘}psog

pajoyipem A1jubis ‘eassow ‘4jpsog

"S3IN01IS8A paiily DOI|IS ‘IDIN3IsSeA ‘§[DsDY

"ADI2 pUD DOIJIS Ylim palliy s24njonty ‘siskioouayd suiano
‘otiirhydiod ‘o1jiubydo o) pauinsb suly Asen “Apib wnipsw ‘anissow ‘}lospg

'00is pup ADID UMM D31} $8IN0ISBA
‘ADIB 9inispow ‘sishudousyd auialjo ‘orpihydiod ‘o1pupydp ‘yojnoisea ‘josog

‘patayipam Ajpybis

‘sjsAaooueyd suinljo ‘oijriAydiod ‘peutnib eauly ‘Apib wnipaw ‘aalsspw ‘3|psDg :._E_:%am os

B A v—«m.: AWt

paiaylpam Apybips ‘ApiB wnipsw “ip|noisaa ‘}psbg

ailzjlonb j0O $8|qqgo2 — 0|
‘umoug ysimoleA “Apjo A1 CwnIAn|09

607 (1984)

wodI19sa¢) a160r0yi17 | yidag
98/91 /¢ :peje|dwo) 80( 98/8/ :PaliblS 9ibdg
06'68 :UClHDUI|DU| 06'1€2 :buliDag
uosuigoy ‘1 selioyy :Ag paebbon 1884 GO :UO01}DAB|F
uolipioldxg sulwi|ey :Aq pajnQ 6l1-4A "ON 3710H 1711HA

LV14 Y3NIW




£1DPUNOG MOJd — A ~ A s

"OU| ‘SwWalsAG [DJBUIN
H'GH 19¢€
F-06¢
. “}osg
. XELDW pups AsAp|d pup AYIS Ul j19YD DUD 8UOisaWl| ]
‘241z4ionb ‘syoot oiydaowniaw ‘s¥004 DI4IUDID ‘}DSDQ ‘eUO}SPUDS
40 |8ADID pup s9]qqoo ‘sispinog ‘abupio USIADIB ‘wniAn||p _09|Dd
—01i€
‘DID28IG HDSDHQ 8sbg ly ‘otyrihydiod

‘orpiuoydo o} peutbJf euly Alea ApJb wnipsw ‘ealssow ‘yjospg

‘DOLIS 10 AD|D y4im pal|l} SainoissA xisppw Ao))d

G'8.2-8.2 ‘6'9.2-29.2 '9.2-2°GL2 DI2284q }jpsog syshioousyd
auiAto ‘orpitAydaod forjivoydo fApab wnipaw ‘Jojnoaisan ‘4|psog

X1Jjpw pups A}s 2buDJO YSIppes ul j19Yo pup ajizitopnb

‘zjionb ‘1josog ‘auoyspuos jo [eADIB puD Se|ggon “WniAN|D |0508|04

mﬂmﬂ»nﬁmﬁ

L1 _2 ?mm i

m _ﬁ__a %ﬂ

10s¢e

‘X1J4DWw pups pup Ap(o

‘tipspg Jo $21qqoo ‘Ados puD snO80DIC0S Foljlupydp *Jpnaisen ‘§josog

'S8inionty uo utpys Apjn  sisAioousyd auiarjo ‘o141ihydiod
‘oi4lubydo of peuiplb suly Asea ‘Apib wnipaw ‘salsspw ‘}1psog

‘o1pafydiod forplupydo fApsb wnipew ‘ipjnoisea }josog

Xidjow AD|O 8suap D Ul pups
‘losoa|bd

"prsodap |DIANID MOj§la}u|

pub [eADtb ‘sajgqoo 4|psoq Apsb ysippes o) Apif wnipaw

‘_..:mw N ;;Eﬁﬁ%ﬂ

mﬁ% i |

gk mnm—z-:wy -_-_W 13

%w;

_Emﬁ—m#ﬂ_ AN

i wwﬂ%& :

i ___Ba-;nmu. XN

nm_qwu;.mr E-&
JB nmm_-m_ua

£ el

‘syshioouayd auingo
‘s1)11hydaod ‘othiupydo ‘Apab ysippas ‘Uppnojsan ‘ylosog

‘syskigouayd auialjo ‘Apib ysippal ‘anissow ‘}jpsog

ﬂ
ey ] ,:ﬂ«;:: m
Sesasbt ._: 5 leghaifetni

‘AD[D PUD DOIIS YiIm paj]ly $8IN40DI) PUD SINDISBA "BUIAHO 4O s3sAioouakyd
‘o1314Aydrod ‘oiubydo ‘Apab ysippal pub Apsb wnipaw ‘ionsisea ‘yjosog

! :.:_:h_.uﬁaﬁaﬁ

ﬂ*wﬂw w8 FiBE B

gulnijo Jo sishuoousyd ‘oiyilAydrod
‘o1yiupydo o} peuipib suip Asen ‘Apib wnipsw ‘sarssow ‘jjpsog

‘sisAsoouayd aulalo

‘o1414hydiod ‘orjiuoydo ‘Aoib wnipsw ‘ipjnoisen ‘jjospg

111142, GINIRRERRRIESE I,
Disaagesasi 1., EE_._

i :u__#:m:,ﬁ: IE
EGE-:_:E w

il
.a-im\._-.i

_namw.ﬁz:n. B, Y
i Rl ;.JG--—-J@E;

m«uh-:r_;ma_mmr N

F_Mumm;m He 1 _——Mm“—ua
o

boy (1994)
vorar12sad o160/0y417 | yidag

98/12/% :Ppeiejdwo) 8ipg

oG '68 :UOIjDUIIOU|
uosuiqoy "H s81ipyn : Aq pebbon
uo)jbi0|dx 3 auiway :Aq pai|lig

1v14 ¥ mz N

98/81/+ : P8IIDIS 8iDQ
o9b¢ :bulinag
199} 2809

vOZ2l-4N 'ON 3T0H T71dd

: UOI}DAR| T




v

DRILL HOLE NOC. MF-121
Elevation: 8090 fset
Bearing: 271°

Date Started: 2/10/88

™1 AT
FLAT

Drilled by: Keimine Expioration
i.ogged by: Charies H. Robinson

Inclingtion: 8%.8°
Date Completed: 2/28/86

Depthy Lithologic
[feet) Log

Description

Fill and colluvium

IO__.
i P . o P -~ s
Colluvium, light gray fo reddish orange. Sand and sandstone
eI EH] R
i1 d ’ [[2g]
o v . Basalt, vesicular, medium gray, aphanitic, porphyritic, olivine
g phenocrysts, Massive 23.1-25 feet. Vesicules filled with ciay.
i AARHLH - 3. - N o, . -
e Basqﬁ, massive, medium gray, very fine to aphanitic, porphyritic,
h A olivine phenocrysts. 0.3 ft. paleosol at 38.)

50 i prile

Basalt, vesicular, medium gray, aphanitic, porphyritic, olivine
phenocrysts, vesicules filled with silica. Pgleosol at 55.0-552

Paleo colluvium, reddish gray, sandstone in silty sand matrix.

Sandstone, light gray to reddish brown, very fine grained, siity, friable.
Localily thin lenses of sandy siltstone.

cross beds. Friable

190 T

Sandstone, light reddish brown, fine grained, siity. Locally cross
bedded with single layer of course grain to medium grain sand aiong

191 E.O.H.

Mineral Systems, Inc



DRILL HOLE NO. MF-i22
Elevation: 68084 feet

Bearing: 278.5°
Date Started: 2/5/86

Drilled by: Kelmine Expioration
Logged by: Charles H. Robinson

inclination: 89.9°
Date Completed: 2/8/86

Depth Lithologic
(feet) Log

Description

3
TGS ..lx 3 l ‘lll“ll!!

L TR TTIL
(LAATRATTT]) [T 11T iRl

VR

ik XTI
u HIEUB A

Colluvium, ciayey sand

Basalt, vesicular, medium gray, aphanitic, porphyritic, olivine
phenocrysts. Silica and clay filled vesicules and fractures.
Specular hematite?

Basalt, massive, medium gray, very fine grained, porphyritic,
ollvme ohenocrysfs

Basalt, vesicular, medium gray, weathers reddish brown, aphanitic,
porphyritic, olivine phenocrysts. Vesicules and veins filled with
coarse basalt sand and clay.

SN WIS
mmmxn NINE T Illm

: u’".i' SRERNRES ¢ il %r'
il mmmuv

A A
Leinhnllllll

!I!’llllll B ’l ll.
“’M ;

Basalt, massive, medium gray, very fine grained, porphyritic, olivine
phenocrysts, Vesncules filled with ciay at 65 f'r

Basalt, vesicular, medium gray, aphanitic, porphyritic, ofivine
phenocrysts. Slightly weathered. Clay and silica filling vesicules.

Basalt, massive, medium gray, very fine grained to aphanitic,
porphyrmc F!ow fractures.

Basalt, vesicular and scoraceous, medium gray, aphanitic, porphyritic,
olivine phenocrysts. Sand size rock fragments between blocks of
scoraceous basalt up to I.5ft iong.

Sandstone, light reddish brown to medium brown, fine grained.

Contact of basalt and sandstone sharp at 150.3 ft.. Less than 0.03 .
of paleo-colluvium. Sandstone silty and friable

Minerai Systems, Inc.




DRILL HOLE NO. MF-123

MINER FLAT

Drilled by : Kelmine Exploration

Elevation: 6113 feet Logged by: Charles H. Robinson
Bearing: Inclination: 90°
Date Started: 3/13/86 Date Completed: 3/25/86\
{[;‘Zgr{; L/fZiooéog/C Description

10—

30— Quaternary - Tertiary Gravel. Cobbles and gravel in clayey, silty sand.

’ At 43ft. 2-3ft dark carbonaceous sandstone. From 5| ft., cobbles,

gravel and sand of white, fine grained sandstone.
50

Sandstone, light gray to pinkish gray, light pinkish orange,
fine grained, silty, moderately indurated. Sandstone
breccia at 74-76 ft.

150

Sandstone, light gray to light pinkish gray, fine grained, silty, poorly
indurated. Below [13ft. interbedded reddish brown silty and clayey
fine grained sandstone.

Sandstone, medium reddish brown, fine to medium grained, silty,
some clay, poorly indurated.

007 s o

Sandstone, light reddish to light yellowish brown, fine grained
to very fine grained, silty, locally clayey, poorly indurated.

A~ ves~— Flow boundary Mineral Systems, inc.




DRILL HOLE NO.
Elevation. 608! feet

Bearing:

Date Started: 3/1/86

FLAT

Drilled by:

§ ™
MINER
MF-i24 Kelmine Exploration
Logged by: Charles H. Robinson

Inclination: 90°

Date Completed: 3/ 4/86

Depth

(feel) Log

Lithologric

Description

Quaternary - Tertiary Gravel. Cobbles, gravel, sand and silt.

Basalt, vesicular, medium gray, aphanitic, porphyritic, olivine
phenocrysts. Vesicules filled with silty clay.

Vesicular, clay filled flow boundary

Basalt, massive, medium gray, very fine grained, porphyritic, olivine
phenocrysts. Vertical fractures, clay filling.

10~
] 111
30 J
50
1 !
W1 J
1
70
’ }
I.Hl‘lil i .H“(
90
t i LI
H i

130 4 5=t

180

Basalt, vesicular, medium gray, aphanitic, porphyritic, olivine
phenocrysts. Vesicules clay.

(R IRy Ay A

N IR

Sandstone, light reddish orange, very fine grained, very friable.
99.4 - |01.3 only 2 pieces of sanstone recovered. Paleo-colluvium?

E.O H.

A v~ -Flow boundary

Mineral Systems, Inc.




DRILL HOLE NO. MF-I25A

MINER FLAT

Drilled by: Kelmine Exploration

Elevation: Logged by: Charles H. Robinson
Bearing: 189.9° Inclination: 89.9°
Date Started: 3/5/86 Date Completed: 3/7/86
Depth} Lithologic .
(feet) Log Descr/pf(on
Quaternary - Tertiary gravel
| O—Fomid, s I ol Basalt, vesicular, medium gray, aphanitic, porphyritic,
“ olivine phenocrysts.
i o 1§ Basalt, massive, medium gray, very fine grained, porphyritic.
s Basalt, vesicular, medium gray, very fine grained to aphanitic,
30 porphyritic, olivine phenocrysts, slightly magnetic. Clay filled vesicules
and fractures.
; ALY Basalt, massive, medium gray, very fine grained to aphanitic, porphyritic,
50 ' olivine phenocrysts, slightly magnetic. Fractures vertical, stained
with clay.
|
70 Basalt, vesicular, very fine grained to aphanitic, porphoritic.
Vesicules filled with clay.
L
90 i Basalt, massive, medium gray, very fine grained fo aphanitic, porphyritic,
{ %;); ' olive phenocrysts, slightly magnetic.
i
'T\l”ld
[T
§
1o L

170

Basalt, vesicular, medium gray, aphanitic.

Sandstone, pinkish gray to reddish orange, fine to very fine grained,
silty, thinly bedded, poorly indurated.

~ o~~~ -Flow boundary Mineral Systems, Inc.
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APPENDIX B

Engineering Geologic Logs of Drill Holes
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APPENDIX B

CODING SYSTEM FOR ENGINEERING GEOLOGIC
' LOG OF CORE

The following form was used to log the core from the
drill holes. The headings across the top are self
explanatory. An explanation for the columns is as follows:

Depth: -- Depth at bottom of hole at the completion of
each run usually reported by driller.

-

Weathering/Alteration: -- This is a record of type of

weathering or alteration of the rock and the intensity,
Table 11, Appendix B.

Rock Type: -- This is the genetic name for the type of
rock in the core. If more than one type of rock encountered
in a run, the run is logged by rock type. Two letter sYstem
used. Table 3. Mineral modifiers are used to further define
the rock. Table 4. The grain size is defined on table 5.
Texture bedding and sorting are defined by Table 6.

R.Q.D.: -- Is the combined length of core pieces
greater than U-inches long expressed as a percentage of the

total core run.

Total Core Recovery: -- Length of core recovered.

Dip of Fractures: -- The number of fractures in the run

form angles of 900-700, 7045~ 50©, and 300-00 as measured
from the core axis, are recorded. Original logging used

900-600, 600-400, 400-20 O and 200-0°. The roughness is

"measured using the scale in Appendix A. Alteration or



filling along the fracture is defined on Tables 7, 8 and 9,
Appendix B. The type or genetic classification of fractures
is given in Table 10.

Strength: -- Selected samples of rock core were tested
in the field with a point load tester. It has been found
that a reasonable correlation exists between the Point Load
Index and the Uniaxial Compress Strength of Material
(Bieniawski, 1974).

The Point Load Index (Is) is:

P
D2 .
where P is the failure load and D is the distance between

IS =

platens. The uniaxial compressive strength o, is:
oge = 24 Is

The gauge reading on the point load tester is recorded
in the initial logging.

SCR: -- Selected core recovery. The total length of
core in a run greater in length than 1 foot expressed as a
percentage of the total run.

Comments: -- Notes that may be significant in the
interpretation of the engineering properties of the rock or

test reéults are recorded.



MIMER FL&AT Do S I TE

TABLE 1: ROCE MASS WEATHERIMGB/ALTERATION

CODE DESCRIFTION

UMWEATHERED /UNALTERED
ARGILLIC
SILICIFICATION
CALCAREDUS

WEATHERED

MO DESCRIFTION

TmaD

¥




MIMER FLaTtT Deadtd SITE

TABLE 21 INTENSITY

CODE DESCRIFTION

FRESH
SLIGHTLY
MODERATELY
HIGHLY
COMFLETELY
RESIDUAL S0OIL

mOIT T



MIMER FL&aT Do SITE

TARLE Z: GEMNETIC ROCK TYFE
CODE DESCRIFTION
EA BASALT IGNEQUS
85 SANDSTONE SEDIMENTARY
S1 SILTSTONE SEDIMEMNTARY
S SILTY SAMDSTONE SEDIMENTARY
GY BYFSUM/ANHYDRITE : SEDIMENTARY
FA FALEO-ALLUYIUM SEDIMENTARY
FC FALEO-COLLVIUM SEDIMENTARY
FI FILL SEDIMENTARY
co COLLUVIUM ‘ SEDIMENTARY

T6 TERTIARY GRAVEL SEDIMENTARY



TAELE 4:

CODE

OomwXxoo

O

MIMER FLAT DS

MINERAL MODIFIERS

DESCRIFTION

MO MINERAL MODIFER
OLIVINE

QUARTZ

SILT

SAMD

GYFSUM

CLay

NO MIMNERAL MODIFER
IRON

GRAVEL

CORRBLES

BOULDERS
CARBONATE

=S=ITE



TABLE

CODE

MmN mOg D

MIMER FL.&T D SITE

5:  BRAIN SIZE

DESCRIFTION

AFHANITIC
BOULDER
COBRILES
GRAVEL

VERY FINE
FIME

MEDIUM

COURSE

VERY COURSE
MO GRAINM SIZE

IGNEQUS

SEDIMENTARY
SEDIMENTARY
SEDIMENTARY
IGMNEOUS AND
IGNEQOUS AND
IGMEOUS AND
IGNEQUS AND
IGNEOQUS AND
SEDIMENTARY

METAMORFHIC
METAMORFHIC
METAMORPHIC
METAMORFHIC
METAMORFHIC



TAELE &:

CODE

mTr-mau>=IC

=

>

MIrdER FL&T el

TEXTURE, BEDDING, SORTING

DESCRIFTIONM

VESICULAR
MASSIVE
AFHANITIC
FORFHYRTIC
BEDDED
THIMNLY BEDDED
LAMINATED
BRECCIATED
NO TEXTURE
SCORACIOUS
CROSS EBEDDED

SITE

IGMNEQUS
IGNEQUS
IGNEQUS
IGNECUS
SEDIMENTARY
SEDIMENMNTARY
SEDIMENTARY
IGNEOUS
IGNEDUS
IGMEQUS
SEDIMENTARY



T

«m__‘_.‘

MINMER FLaT oM SITE

TABLE 7: FRACTURE CHARACTERISTICS

CODE DESCRIFTION
T TIGHT
0 OFEN
S STAINED
F FILLED
H HEALED

NO CHARACTERISTICS



MINER FL.&aT Déai

TABLE 8: STAIN TYPES

CODE DESCRIFTION

I IROM
C Ci.AY

SITE



MIMER FLaT Da SITE

TABLE 9: FILLING TYFES

CODE DESCRIFTION
& QUARTZ
C CLaY

MO FILLIMG TYFES

R CRUSHED ROCK
G GYFSUM
F ITRON



PP

TAELE 10:

CODE

5J
Js
Fr
CT
BD

HMIMdER FL&aST Do S I TE

GENETIC DISCONTINUITY CLASSIFICATION

DESCRIFTION

SINGLE JOINT
JOINT SET
FLOW EBOUNDRY
CONTARCT
BEDDING



TABLE 11:

CODE

81
S2
53
54
5%
R1
RZ
R3
R4
RS

MIMKER FL.&aT D&

STRENGTH

DESCRIFTION

VERY SOFT SOIL/ROCK

SOFT SDIL/ROCK

FIRM S0OIL/WEAE ROCHK

STIFF S0IL

VERY STIFF S80OIL
VERY WEAK ROCK
WEAE ROCK

MEDIUM STROMG ROCH
STRONG ROCK

VERY STRONG ROCE

=SITE



ENGINEERING GEOLOGIC LOG

BOREHOLE: MF-102
SITE: MINER FLAT DAM SITE  NORTHING: 1,085,798.00 DRILLING METHOD: NO3 TRIPLE TUBE CORE
LOCATION: LEFT ABUTEMENT EASTING:  576,853.00  DRILLING CONTRACTOR: KELMINE EXPLORATION
BOREHOLE:  MF-102 ELEVATION:  6,078.40 START DEPTH:  0.00
START DATE: 01/21/8% INCLINATION:  77.9 LOBEED BY: CHR
COMPLETION DATE: 01/30/86 BEARING: 319.3 PABE: 1

DERTH [MEATH/) ROCK | ROD |RECOVRRY| 30 - 701 o qg ~ Spoiones TOLORE RIS fovmpomosemms] et ot
(ft.) | AT | TYE | (L) | (%) |ND{REH{ALT| TYPE|NORGH| ALT| TYPE| NO|REH) ALT| TYPE{ NO|RBH\ LT TYRE] " (pes) | (D) | ci
8.0 ¥ [movwe| 0.0 3380 o o o of o ol 17,0090 0.0 |t
12,71 us |eao vp| 745 t00.0) 5| 8] Fc|sa]of o o o o 3Rl sa| 17,089 323 |3
.3 W leow| edl en2lel 3l tisilol o ol ¢ 13 kel sa| 19,49 s 1
sz | owr leowl esof ez lel 4l Tlsifol o o o 34 relso | m,28] s |
s.8 ) W {mowl szl e2al 7| s/ rclwlo o o o IR R R
si.0 | e [sows| 750 0.0 | 3| 3 T |si| s 3 rclsi]o] o 2 3 kel sa | 17,009 2907 [x s
s1.0| W {sao x| 74.5] 9m.0) ol o s 3 sl s ] ol o 32 scl s 17, ot
70| w a0 we| 78.7] 100.0 o] o 5|3 sl 50 o o o o) scl sa | 2,72 59.3 |4
g0 w [seowel 723 98]0 o 2 3)sel s ) o] o 7| 3| Fel sa | 22,524] 530 |
9.0 #s {maowl 2530 ens{iz| 4l rclsa s 3ol saool o 8l 3| rclsa | w078 147 |t
101.0 | ws [sagvsl o.0] 280 o] o o o o o o 16,6420 0.0 |t
11,0 | ws |maovs| 0.0 2.0 0f o o o of o ol 0 K3 0.0
12,0 | wF [saomvsl 202l sl 2l sl tlsilal 3l vl o s|osltlsi| 17,08 0.0 |t
1300 | W saoerw| ea1] to0.01 3 3{T|safol o sl 3l tisals ol 1]sa| 29,50 4.2
139.8 | W [seoorr| 11.5] ae3un| 3| sc|sa| 7| #| kel sa sl o kc|salal sl ecsa| seer] 00
150.1 ) uF Jsaorul 757 w000 | 8| 8| Tlsi) o o 2l 3\ 1)ss{s 3| rc|si) se9m) ane e
160.3 | wr |sacoen| ss.8| t00.0) 4 3| Tlsi{z 3t|ssfo o 2l 3| sclsi| 27,93 sae |1 3
170.6 | ¥ |vacoeW| oa.5] 9m.1 ] o o o o ol 0 2 2ol v sa| 30,200 9a5
180.7 | #F |sacery| 93.1] 99.50 4 s{sc|se)2 4 sclsifof e o 9 28,740} 87.3
190.8 | W |saoarn| 100.0] 100.0 | o] o o o of 0 ol o 31,071] 100.0 |t
200.9 | W |[saceer| 77.20 100.0) o] o 0| 0 a3l sclsa) 2l 2l kel sal oaemel 7z feow
21,0 | #F [sacow| 7830 100.0] 0] o 1| 4 sclsi]ol o gl 2l rol s3] 3ze2f s fr g
20.8 | W |acew| 43.7] esof s 3 Tlsifol o ol 0 3| 2l ol sa ] 2,85 17,0 4
230.6 | Wk |pcscer| o.of 0.0 of o o o of o 0| o 52 0.0 |t
2.6 | w |poacem] 0.0 0.0 of o o o of o of o 52 0.0 |t
237,71 W |PcssRM] .00 8.6 0] 0 o] o o o o 0 52 0.0 |i
241.0 | WR [PCSEFM[ 0.0] 191 0 0 of 0 o 0 o o 52 0.0 |t
9.1 w [pcserM]  0.0f s2.8) 0f o ol o o o o o 52 0.0
7.9 | wo(pcserel  o.0f 744 o] o o o o o of o 52 0.0 |t
23.9 s |sssew a0.s| e3z)al 2/ 7)sa)ol o o o i) 20 1] s1] a4 s |
269.9 | ws [ssarn] e8] 238 ) 1] 2l tlsilol o o 0 o o 92 |18 |t




ENGINEERING GEOLOGIC LOG
BOREHOLE: MF-102

SITE: MINER FLAT DAM SITE  NORTHING: 1,083,798.00

DRILLING HETHOD: NB3 TRIPLE TUBE CORE

LOCATION: LEFT ABUTEMENT EASTING:  576,853.00  DRILLING CONTRACTOR: KELNINE EXPLORATION
BOREHOLE:  HF-102 ELEVATION:  6,078.40 START DEPTH: 0,00
START DATE: 01/21/86 INCLINATION: 7.9 LOGGED BY: CHR
COMPLETION DATE: 01/30/85 BEARING: 319.3 PABE: 2
TOT_CORE J-=--==-=-====== DIP_OF FRACTURES T0 CORE_AXIS =-m-mnmmmmmmmnm
DEPTH [WEATH/] ROCK | RAD |RECOVERY| 90 - 70 70 - 50 50 - 30 30 - O |STRENBTH| SCR
(Ft.) { ALT | TYPE | () | (%) {NO|RGH|ALT|TYPE|NO|RBH| ALT| TYPELND|REH| ALT| TYPE|NO|REH(ALT| TYPE] ™ (psi) | (1) | C¥
281.0 | W |ss AFM{ 0.0] 10.8) 0| o of o o o o 0 2,330} 0.0 |1
29,0 | W |ssmarr| Bs.8] 91.5) 0] o o 0 of 0 of 0 71 | ese |t
301.0 | WF |ssuarr| so.0f 5204 0| o of 0 of o o 0 621 | 50.0 |t
31,0 | WF |ssMAFR{ 100.0{ 100.0] 0| o© o] 0 0 0 0 0 1,165 [100.0 |t 3
3200 { W |ssMFR|] 382l 7L.7) 5| 4| PRl S3f o] o of o o o 2,175 | 38.2
330.0 | WF |ssucemf 40.3] sa.4 8| 2l Tlsi|3 2 tisifo| o 0 0 699 | 36.2 |1
3.0 | wr fssuEm| 4a2] en5| 4 2/ T|siof o 0| 0 o207 854 | 442 |1
1.0 ] wF |sowerm{ s0.0f s0.0) of o ol o o 0 o 0 1,195 | 50,0 |
370.0 | W [swermf 97.50 100.0 ) 0f 0 of 0 of 0 ol 0 1,787 | 97.5 |t %
375.0 | WF |ssueFR{ 100.0] 100.0] 0| o tho2l1]sifol o of o 2,253 [100.0 |1 %
DEPTH  -——mm-mmn CONMENT  ==------—-
§ = TOTAL CORE RECOVERY ) 100%
8.0  DBOREHOLE ON LEFT ABUTEMENT DRILLED ALONG AXIS OF PROPOSED DAX.
12,7 TO0P OF ROCK AT DEPTH OF 4.5 FEET. FLOW BOUNDRY AT 9.9 FEET.
233 MEDIUM GRAY OLIVINE BASALT; SLIGHTLY VESICULAR TO MASSIVE,
31,2 FLOY BOUNDRY AT 20 FEET; LOST DRILLING FLUID CIRCULATION AT 20 FEET.
41,8 SCORACIOUS BASALT (FLOW BOUNDRY) AT 31.6 FEET,
51,0 MASSIVE; VERY FINE-GRAINED; PORPHYRITIC; OLIVINE BASALT,
61,0 FLDW BOUNDRY AT 54.2-55 FEET,
7.0 VESICULAR BASALT TO &5 FEET; MASSIVE BASALT BELOW 65 FEET.
81,0 FLOW BOUNDRY 73.7-75 FEET.
91,0 SCORACIOUS BASALT; FLOW BOUNDRY BELOW B3 FEET,
1010 FLOW BOUNDRY; GRAVEL TO CDBBLE SIZED PIECES OF SCORACIOUS BASALT HITH CLAY.
12,0 FLOW BOUNDRY TO 117.2 FEET; HASSIVE BASALT BELOW 119.5 FEET,
139.8  INTENSELY FRACTURED
150.1  MASSIVE BASALT
150.3  GUARTZ FILLING OF FLOW BANDING; FLOW BANDING AT 20 DESREES TO CORE AXIS.
190.8  ONE PIECE OF CORE 10.1 FEET LONG.
200.9  FRACTURE BELOW 198.4 PARALLEL TO CORE AYIS REDUCES RADASCR.
21,0 SCORACIOUS FLOW BRECCIA 204-208.2 FEET.
220.4  MASSIVE BASALT TO 215 FEET; FLOW BRECCIA WITH CLAY MATRIX BELOW 215 FEET.




B ENGINEERING BEOLOGIC LOG COMMENTS
P BOREHOLE: MF-102
b PAGE 3

- [ 33 R— 1 L —

§ = TOTAL CORE RECOVERY > 1004

230.5 NO RECOVERY; ROCK TYFE BASED ON MATERIAL BELOW.
232.4 DRILLING INDICATES UNCONSOLIDATED MATERIAL. PALED-COLLUVIUM
237.7 SANDSTONE COBBLES UP 7O 0.3 FEET IN DIAMETER.
N 241.0 RECOVERED ONE SANDSTONE COBELE 0.3 FEET IN DIAMETER,
. 257.9 SANDSTONE BOULDER 1,45 FEET IN DIAMETER.
“ 203.9 PALED-COLLUVIUN/SANDSTONE CONTACT APPROX. 239 FEET.
269.9 HODERATE YELLOWIGH BROWN;SANDSTONE;FINE-GRAINED;SLIGHTLY CALCAREDUS.
281.0 VERY SOFT & POORLY INDURATED SANDSTONE. HYDRAULIC COMMUNICATION WITH DH-4,
291.0 HEDIUM REDDISH EROWN & PALE YELLOWISH ORANGE;MOTTLED SILTY SANDSTONME BRECCIA
301.0 HATER LEVEL AT 146.43 FEET AT 9:00 AN,
3ti.0 ONE PIECE OF CORE 10.2 FEET LONG.
3310 CLAYEY SILTY SANDSTONE TC SANDY SILTSTONE.
341.0 MEDIUM REDDISH BROKN TO PALE BLUEISH BRAY SILTY SANDSTONE HITH CLAY CLASTS.
361.0 GYPSIFEROUS SANDSTONE AT 347.3; BRECCIATED
3.0 BYPSUM VEINLETS UP 7O 0.03 FEET THICK,

373.0 END OF HOLE




EMGINEERING GEOLOGIC LOG
BOREHOLE: MF-~-105

SITE: MINER FLAT DAN SITE  NORTHING: 1,085,058.00 DRILLING METHOD: NE3 TRIPLE TUBE CORE

LOCATION: RIGHT ABUTEMENT EASTING:  576,636.00  DRILLING CONTRACTOR: KELMINE EXPLORATION

BOREHOLE:  MF-105 ELEVATION:  &,078.40 START DEFTH:  0.00

START DATE: 11/23/85 INCLINATION: 72 LOGBED BY: CHR

CONPLETION DATE: 01/08/8 BEARING: 140 PABE: 1

DEPTH IHEATH/Y ROCK | ROD |RCLOVRRE| 90 = 70 1 - 70 - A nes TOLORE RIS soooropmmmmof o st
(Ft.) | ALT | TYFE | (L) | (%) |ND{REH|ALT TYPE|NO|RBH| ALT) TYPE| NOJ RBH) ALT] TYPE| NG| RERIALT| TYPE| " (pes) | 101 | CX
5. s {move| 3970 e0.3| 8 3jsrsifol o o o i 3 st er | te,saz] 0.0 |t
1.2 w5 Isao ve| et} to0.0] 9] 3lsr|silo o ol o 2 20 st s 18,642 20.2
6.3] wF |seove] 959l wealzl sl t|salt] 3 stsidof o o o 15,2250 95.9 |
2.2 ws [saowl e3.7] t00.0 6| o] Fc|si| ol o o o sl o) s 21,7 0.0 e
6.0 W {maow] s2.3] en.sil 3\sclsily) 3 T|sa)ol o 20 4] el 51| 15,208 2600
31,0 wF lmoeyl 7s.0f ess | sl 3l sclsifol o 2 3\ sclsafz2 3 scl o oos,320 e s
36.0 | W |3a0 Py} 100.0] 100.0 ] 0| o of o of o 2 3 el sa| 2,908 9.0 |
0.0 | W s eyl es.ol to0.0f 4 4l ke sl o o o o o 20,973 5.3 |1
0.2 w |mao ey so.tl gm0 el 3\ rcisifo o sosprlsafel o kel e | oo e
0.5 0w [sao el 47.30 9s.9 furl o) kol sa) ol o s| 3lsclsafsl 3 roler] oz, 1.3 |
s6.0 | w |morvl a4l sszlisl 3 rclsif ool o s\ 30 fcl s )7l 3l ecl e | oweesz 00
5.2 w leaoev| es.8| to0.0) 8 3 scisilol o 7| 3\ ecl sl 4 3 kol osr | 20,194 479 |
gs.0 | ws leaorre] a9.50  9mafizl sl kol sa |2l 3{ ol saf el 3| safel 3 kel e 142 300 |1
2.5 w [morol a2.t] 923 |9l & rolsafal 3 ec)salo o 70 2l rol so ) 12,89 1.3 I
102.8 | w5 |seorrs| 73.8] 9.5 |12] s Ec|si) o o of o 33 1] s| 14,758 0.0 |t
105.1| W |eaosve| 97.8] 9.8 o] o of o o o o o 10,875} 97.8 |4
115.0 | W |sacseyl se.al enzlel 3l Tlselt] 3lsclsr]ol o 3 sl rol sa | 2,598 deas |t
125.0 | ws [saopyl 2s..2] S0 |1t 8| sc|sa)ol o o o a3l kel s o1gean e |
135.0 | us |sao eyl e2.5| 9e.0f 5| #fsc|salel 3| sclss)ol o s 3| rc| s3] 15,5 100 |
ws.o | w [eao ve| se.s| 9e.z |17| 4l st FE)oo| o of o il 5| Fcl sa| 15,538 40,0 |4
155.0 | % |macaws| 73.5) 100.0 |12 3| sc|sa 3| s{visalaf 4l se|saft} s|v|s| 303 s0.0 |3
163.2 | w |seoawt| ate| o9l 3| visaal 3 v)sals| s\ v]er|3 3l sc|si| 25,00 271
173.3 | W |eacovn| se.a] et 7| a{sc|sal7 3ltlsilol o 6 3 scl s1] 27,93 5.4
193.5 | w |mecovs| 15.7) 9m.8fis) S| v|su|s| s v]sifiel 37| safs| o5l s w32 0.0
193.8 | wF [seoawrl 303 ontftol 4l vlsale| el v sl sl t)safel slsclss| szl 23
203.9 | WF [BADGVM| S5.6] 100.00 6 A TISI[7] 4 T|SI[o o 4 2 SC{ 83 28,585] 36.7
20,0 ) W (eaoawe 7e.7] emal 7l sl vlsalt) a7 sitol o 2 3 5ol sa ] 3t,07) 39.s
218.8 | w |saoow| 89.4] te0.0 | o] o o o of 0 i 4l 1] s 31,847 8e.s
9.1 | w [sacave] ss.8l 99 ls| sitlsaf2l 3 tisifol o 82 Ty se 32,6 e9.0
2392w [eaoave] 77.20 100.0] 7| 5| T]sa] ol o o o s 2 f¢| 53| 20,973 a5 [
249.4 | wF |eaoave| 100.0] 100.0{ of o o o o o of 0 26,4101 100.0 |1




ENGINEERING GEOLOGIC LOG
BOREHOLE: MF-103

SITE: HINER FLAT DAM SITE  NORTHING: 1,086,038.00

DRILLING METHOD:

NG5 TRIPLE TUBE CDRE

LOCATION: RIGHT ABUTEMENT EASTING:  574,636.00  DRILLING CONTRACTOR: KELMINE EXPLORATION
BOREHOLE: HF-105 ELEVATION:  6,078.40 START DEPTH:  0.00
START DATE: 11/23/83 INCLINATION: 72 LOGSED BY: CHR
COMPLETION DATE: 01/08/86 BEARING: 140 PABE: 2
TOT CORE [----m=m--==-==-- DIP_OF FRACTURES TO_CORE_AXIS =----n=-mmn=mmnn
DEPTH |WEATH/| ROCK | R@D |RECOVERY| 90 - 70 70 - 50 50 ~ 30 30 - 0 [STRENETH] SCR
(ft.) | ALT | TYPE| (%) | () |MO|RGH|ALT|TYPE|ND|RH{ALT|TYPE| NO|RGH|ALT| TYFE|NO|REHIALT| TYRE] (psi) | (1) |
259.6 | WF |BAoavM| 100.0] 100.0 | 0} 0O 0 0 o o of o 35,7311100.0 8
269.9 | W {seoaw| 170 98.3 ) 0f o o o o o 2| 5| Fe| s3] 35,73 ety |
280.0 | WF |BAOGYM| 100.0f 100.0) 2| 3| T|sifo] 0 o 0 13 Fcy o83 | 23,303 100.0 |
285.0 | WS [sao | ea.0f 92,0 | 6| 2\ Fc| S35 3| Fc|sIfof o 10 2| Fe| s3] 14,904 0.0 |
290.0 | WF |paRBeB| o0.0f 50.0] 0| o o 0 o o o 0 52 0.0 |t
295.0 | W |paREsB| 0.0f 78.0) 0| 0 0| 0 ol 0 o 0 52 0.0 |4
300.0 | W |parees} 0.0f s2.0) 0 o 1o o 0 0 o 0 52 0.0
3033 W |Pamess} 0.00 515 0 0 of 0 of 0 o 0 52 0.0
305.0 | WM |ssMerwd 95.90 100.0 | 0] o o 0 ol o o 0 1,554 {100.0
310.0 | W |sswsrul 32l 90.0] 0 o o o 9l 2 T|sfo o 777§ 22,0 |1
5.0 f Wi fssuerL] 7.0 100.0 | 4] 2/ T|si]o| o ol o o 0 2,020 | 47.0
320.0 | WM |SSCFL| 100.0f 100.0§ 2] 2{ T 83| o] 0 ol 0 o 0 1,398 |100.0
325.0 | Wt fsswerL) 9200 se.ef ] 4 T s3fof o o o o 0 1,398 | 32.0
330.0 | WM |SISCUL] ST.4] 3.6 0 0 2] 3 T{s]of ¢ o 0 54 | 57,
335.0 | Wi fssworef o.0) 52404 3 Tisilof o 20 24T s3]0 o 99 | 0.0
337.7] W |sswcvel e8] 9z of o ol 0 20 2f T8 )3) ) Fcsal 2,48 | 78,8
340.0 | WF |Gyseru| 100.0f 100.0} 2| 2} T|sIfol o o 0 o 0 5,282 | 0.0
345.0 | WF |evuseul 100.0] 100.0 | of 0 ol 0 o 0 o o 6,447 {100.0 |1
350.0 | WF {sMeCvB| 70.0f 100.0{ 0] 0 o 0 ol ¢ B 3 T| S0 1,84 ] 56,0 |t
355.0 | W |evsemel 100,00 100,01 0f o of o of 0 0 0 5,204 |100.0 |t
360.0 | WF |SSSEFM| 100.0] 100.0 | 0] 0 ol 0 of 0 0 o 3,029 |100.0 {4
365.0 | WF |ssmevs| 100,00 100.0 | o] 0 ol 0 o 0 o o 1,476 [100.0 |t
370.0 | W |ssweve| 96.0] 9.0 | 0f 0 ol 0 of o o 0 2,641 | 96.0 |1
DEPTH  ——mm-mmomn COMMENT  --—-----=-
§ = TOTAL CORE RECOVERY > 1007
5.8  TOP OF ROCK APPROYINATELY .75 TO 1.0 FEET
16,3 INCREASE IN VESICLES. VESICLES UP TO .25X.15 FEET.
21,2 JOINTS AND SOME VESSICLES FILLED WITH SANDY-SILTY CLAY.
3.0 FILH OF CLAY ON FRACTURE SURFACES.
36.0  MASSIVE BASALT

FLOW BOUNDRY 38.1 10 40.0 FEET.




ENGINEERING BEDLOGIC LOG COMMENTS
BOREHOLE: MF-103
PABE 3

DEPTH  =-mmmmmmm- COMMENT  ==--------

# = TOTAL CORE RECOVERY > 1001

50.2 MASSIVE BASALT 42-48;FLOW BOUNDRY 48-50.2

39.3 VESSICULAR TD 57.5;FLOW BOUNDRY AT 57.35 WITH SANDY CLAY FILLED FRACTURES.
8.0 POOR RECOVERY/ASSUMED FLOW BOUNDRY

73.2 FLOW BOUNDRY AT 72 FEET

83.0 ELIGHTLY WEATHERED;FLOW BOUMDRY AT BO; 100% WATER LOSS AT 82-83.

92.3 PALED-50L AT 90 FEET; 0.23 FEET RECDVERED.
102.8 FLOY BANDING 10 DEGREES 70 CORE AXIS AT 99 FEET.

105.1 STRENGTH MEASURED PARALLEL TO FLOW BANDING.

113.0 1 CLAY FILLED VERTICAL FRACTURE 108-110.3 FEET.

25,0 100% CIRCULATION LOSS AT 115.5; LAVA TUBE {22-123 FEET.
133.¢ YESICULAR BAGALT
143.0 FLOW BANDED RBASALT 20 DEGREES TO CORE AXIS;VESICULAR TO "ROPEY TEXTURE®
133.0 FLOW BANDED "ROPEY TEXTURE™ TO 147 FEET; 147 MASSIVE BASALT.
193.3 MASSIVE BASALT; HARD TD VERY HARD.
239.2 OLIIVE BREEN *TALC LIKE™ FRACTURE FILLING.
249.4 ONE PIECE OF CORE 10.2 FEET LONG.
259.6 ONE PIECE OF CORE 10,2 FEET LONG.
269.9 1 YERTICAL FRACTURE 2560.8-269.9 FEET.
280.0 CONTACT WITH FLOW BOUNDRY BRECCIA AT 279.9 FEET.
285.0 SCORACIOUS BASALT FRAGMENTS WITH CLAY MATRIY ; BRECCIA
290.0 PALEG-ALLUVIUM WITH LIMESTONE;RTIITE;CHERT;GRANITIC BRAVEL AMD COBBLES,
295.0 BASALT BOULDER 293.5-295 FEET.
303.3 CONTACT WITH SUPAT SANDSTONE AT 303.3
305.0 MEDIUM REDDISH ORANGE AND PALE ORANGISH YELLOW SILTY SANDSTORE,

315.0 MEDIUM REDDISH ORANGE AND PALE ORANGISH YELLOW; MOTTLED; SILTY SANDSTONE .
325.0 POORLY INDURATED

330.0 MEDIUM REDDISH ORANGE SANDY SILTSTONE; POORLY INDURATED,
337.7 GYPSIFEROUS SANDSTOME BRECCIA.

340.0 CONTACT WITH GYPSUM AT 337.7

345.0 SILTY SANDSTONE INTERBED 343.4-344.4

350.0 BYPSIFEROUS SANDY SILTSTONE

355. 0 SOLID BYPSUM

360,90 GYPSIFEROUS SANDSTONE

383.0 BYPSIFERDUS SILTY SANDSTONE.

370.0 END OF HOLE



ENGINEERING GEQLOGIC LOG
BOREHOLE: MF-106

SITE: MINER FLAT DA SITE  NORTHING: 1,085,059.50 DRILLING KETHOD: NO3 TRIPLE TUBE CORE

LOCATION: RIGHT ABUTEMENT EASTING:  576,634.50  DRILLING CONTRACTOR: KELMING EXPLORATION

BOREHOLE: MF-105 ELEVATION: 6,073, 40 START DEPTH: 0.0

START DATE: 11/13/86 INCLINATION: 89. LOGEED BY: CHR

CONPLETION DATE:  12/07/85 BEARING: 2469 PAGE: 1

DEPTH [4EATH/] ROCK | RED [RECOUERY| 30 - 701 DIP, O FRRCTURES TOLORE BHIS womoms oo oot s
(Et.) [ AT | TVPE | (%) | (%) |NOJREH{ALT| TYPE|NDIRGH) ALTI TYPE| No | REH| ALT) TYPELNOIRER ALTITYRE] T Ghen) | 1) | c
5.0 W [mory e8] 2703 2fstsi|of o o o 2 3fst) s ots7) 00 |t
8.9 w [saopy] 20.4] t00.0) 8] 3 T|si]ol o o 4l st sl 3 sieel il 20,9 00 |t
.0 ] w [sa0 Py ss.0f 100.0 | of o o 0 o o 20 8 sl sa] 17,866 98.0 |t %
19.0 | F |mao av] 7a.6] 940 8| S| sclsr|of o ol 0 3 af Fol e | t0,875] s2.5 |8
41| ws |seoav s7.e| are el g fclsifol o s 8| sclsa) 3 4l Rl sa| 17,089 49.4 |1
9.2 1w [eao vel 100.0] 100.0 | 1| 1] scsiqof o o o il 2 ko) osa | 22,9 et [t o
si.2 | w [eeove| s2.6l emofs| 4l silsifol o 3| 4 sc|sal 3| el rolsal 2s87el 2 |4
1.2 w [saovel 920 w00l 2l 3\ rcisalt) 3t sadol o i 8 Fe) s | 20,2830 400 | 3
wa | owe sovel soal 95| 7| sl rc)si o] o 3 4l sclsal ] el sclsal| 24,85 202
9.4 W |saowel 9200 1o0.0)s| el rclsalzl s TSl o of o 2,799 58.0 | 3
56,31 W |eacove} t00.0] 1o0.0] 1 3 sclsalo| o o o il 2l st s asemefi000 |
s9.4 | W |aoav] 95.5| 975 of o 0| o il 3isiisi]ol o 27,0800 95.5 |1
sa.0 ] W |maove] 92,00 100.0] o ¢ ol o o o 33| rolsa | oo7,ue7) sz |t
69.50 & [saovel 3.3l 9278l s\ Fcsi|o] o sioa 1| sa) s 4 Fclsof 19,57 245
.60 W |eaove| es.el ani|al sl Fcisifol o ol o o 4l rolsa | o17,eee) 618 |4
79.41 w |saove] 70.2] to0.0) 7] 4 scisifol o 36 t)sa) 2l 3Rl er| 2msl 3 |row
a0.7 1 w (ool e8] w98l 3\ rclsaf3l o4 rclsilol o o 20,507} 46,5 |1
89.81 W (maoav| sv.8] 927 0two] 4 rciFe sl 3| fclse ol o s o Fel sa | 18,02) 0.0
91,90 wr lpao vl ee.9| 1000l 7| 3 sclsa|2l 4l sclsaol o s 3 e| s | 22,528) st
00,0 | w [rcoval eo.sl 98.2| 8| & sc|si]of o o o t| s\ felsa| 18,798 s0.4 |1
104.9 | W |saoave] 9m.8] 100.0 | 3| 4| sc| s3] of o ol o o o 17,089 96.3 | 4
110.0 | w {eaoave| 100.0] 100.0{ of o of o of o o 27,653 100.0
5.0 | w {saoove] B0l 99.0) 3 3 Fc|safol o ol o i 3 relsa| 2,08 72
1201 | v lseoave] es.ol 9s.o | 8| 4l sclsi| o] 2fsclsifof o 2| 4 Fe s3] 18,m42] 382
5.4 o {movwel 0.0l 2s.5{ut] 3l ec|safol o o o 3|3l ko) st 17,866l 0.0 [
129,91 wr lsao vl @6l 9m.s| 3| 8 Fcisifo o o o o o 2,526 74.7
138,81 W ma0 avl 100.00 100.0{ 3| 4] sclsifo| o 0| 9 o3t 320 922 |k
140.0 | W [ma0 vl ee7] 9.t fu| 3l T|Fefo o of o i 4 fel s3] 12,07 00 |
5.0 | ws |0 av] es.a] t00.0 12| 4] sc| Fm]of o of o 3 afrelsa| 7,788 0.0 s
150.1 | W [secaey] se.s| 9%.0) 8| el st|efol o o o 2 s| 1| sa| 17,309 s0.6 |
155.0 | W |sacaevl se.2l 100.0) 7| 5| sc|sifof o o4l tlsalel ot 2,303 00 | #




ENGINEERING GEQOLOGIC LOG
BOREHOLE: MF-106

SITE: MINER FLAT DAM SITE  NORTHING: 1,086,059.50 DRILLING HETHOD: N3 TRIPLE TUSE CORE

LOCATION:  RIGHT ABUTEMENT EASTING:  576,634.60  DRILLING CONTRACTOR: KELMINE EXPLORATION

BOREHOLE:  HF-10 ELEVATION:  6,073.40 START DEPTH:  0.00

START DATE: 11/13/85 INCLINATION: 89.3 LOGGED BY: CHR

CONPLETION DATE: 12/07/85 EEARING: 246.9 PAGE: 2

DERTH [HEATH/L ROCK | RED [RELOVERY| 90 - 70 f g0 - Sg-rones TOBIRE MXIS sommmppomomsomm] e s
(Ft.) |'AT | TVPE | (1) | %) |NO|RGH|ALT| TYPE|NO|RGH| ALT| TYPE| NO|RBH| ALT| TYFE| 0| RBH| ALTI TYPE|~ fosr) | 177 | o
160.0 | w [eacave{ .ol sz 4 T|salol o ol 0 o o 22,060] 3.0
155,00 wr lsaove| 28,00 to0.0) 7| 4] Tisifol o o o 55l solsa 2,878 0.0 o
170.0 | w [sagve] .80 100.0) 9| 3| visilsl 3 tis]ol o 70 s sel sa | 28,563 0.0
175.0 | w lsaove| ss.9] 00,08 4| T|salol o o 0 4 5| ro|sal 34,954 198 | 3
180.0 | W |eaove| 43.90 t00.0ftt] 3| T{salsl 3| T|s]of o 3 s\ fol i o167 00 | s
185.0 | w {seove{ as.8] t00.0) 5| 8] T|salal 3lscisi]o o 8| 4] sc| 51| 20,19 31
190.0 | W leacave| sa.0| 1o0.0) s 4 T]si|o o ol rsafa] ol w0 ane
5.0 | w maoave] ss.of emo | 3| sl T sa|sl 4l sclsi]el o 34 sel s | 27,497 2000
200.0 | W |Baoave| 7s.8] 1000 0] o o o 2 4l T sadt] 3 rclsa| w79l eso |t o3
2049} W |saoeve] 100,00 100.0 | o] o of o ol o o 30,178/ 100.0 | ¥
20,0 | W |eaoave| sm.el 9.8 o] o of o of o o 32,158 98.5
215.0 | W |sacove| 100.0 100.0) o] o o 0 of o ol 31,226{ 1000
20.0 | w |eacawe| 9m.8] 9.0 o o o of o 0| 29,828| 98.8
ws.0 | # [shoave] 8.8 1000 o] o o o of 0 tfoaf Ti8rl 31,20 se0 | %
250.0 | W [sacov| 100.0] toc.0f 1] I Tlsifof o o o of o 30,138 100.0 |
755.0 | w [eacave] 100.0 00,0 tf 3 Tlsafo| o ol o o 0 29,828] 1000
2500 | W [saoove| 99.0f 99.4] o] o 0| o of o ol 0 29,517] 99.0
245.0 | W |BacavM] 100.0] 100.0{ 0] o of o 0| o ol 0 29,517 100.0 | %
250.0 | W |sacave| 100.0] 100.0] o] o i 3 rsi]ol o ol o 2,003} 100.0
255.0 | W |saoave] so.of 1000 | 2] 4 T|si]of o i s Fal 5ol o 31,692] 80.0 |3
0.0 | w |sa erl 19.8] so.0f sl 4| Fclsafol o ol 9 53 kel sa | 2,79 00 |3
3.4 W [sa srl 0.0l se. o] 3| Fc{ e el 3Rl Fm|of o of o R2 0.0 |t
7.4 | W |pascel 0.0l 6.3 0 o o 0 o o o o 52 0.0 |t
270.9 | W |pamsce] o0.0] 4860 o of 0 o o o 0 52 0.0
75.91 w |pamscel 0.0 4.0 0 o 0| o of o ol 0 52 0.0
219.1| W |pasces| 0.0l 511 o] o o 0 o o o o 52 0.0
2885 | wr [eacces| o.0] 3270 o of 0 of o of o 52 0.0
288.8 | W |easces|  0.0f 70.0| o] 0 of o o o o o 82 0.0
2947 W leascesl o0.0f 169 0| o of o of o o o 52 0.0
297.9 | we |easces| 0.0l 6.9 0| o of 0 o 0 0| 0 52 0.0
301.0 | W lpascesl 0.0l 4.8 0 o of o of o of 0 52 0.0
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ENGINEERING GEOLOGIC LOG
BOREHOLE: MF-113

SITE: NINER FLAT DAM SITE  NORTHING: 0 DRILLING METHOD: NB3 TRIPLE TUBE CORE
LOCATION: RIGHT ABUTEMENT EASTING: 0 DRILLING CONTRACTOR: KELNINE EXPLORATION
EORENOLE: MF-113 ELEVATION:  5,920.50 START DEPTH: 0,00
START DATE: 02/25/86 INCLINATION: 8.7 LOGGED BY: CHR
CONPLETION DATE: 02/27/86 BEARING: 211.1 PAGE: |
DEPTH [KEATH/L ROCK | RAD |RCLOVRRY| 90 = 70,1 70 FApUTURGS TOGORE AXIS Soommosr ) renemhr st
(t.) | ALT | TYFE | () | %) |NO{RGH|ALT| TYPE| NO|RGH| ALT| TYPE| NO|REH| ALT| TYPE| NOIREHI ALT| TYPE| (pst) | (B | OM
9.0 W |Fiseeel 0.0l 0.0 0| o o o o o o 0 52 0.0 |1
3.4 w5 eao v s0.20 1000 8| 4 T3]0l o ol o 3| sl scl il 30,298 0.0 [
.31 ws {seovl o0l woe0l2 s{Tlsrft] ofT]salof o i af1lsa] 3ol o0
19.5 | w5 [saoove| te.3| 99.e fu2| a{ T lsal3| o Tlsafo| o sios| Tl 3,33 e |t
.51 ws lseo vl 5.4 too.0f el s T|sa|s] alsclsifol o 6 4 sc|saf 37,288 0.0
9.5 s [saowel el 963 5| 4l 7| safie] efscisi]ol o s of sclsa | s2,em) 0.0 |t
sl w [saowel 2m.0] w00 | 3| 5| t{si|el 4 sl sa)ol o 71 s selse | som| oo
39.71 W |macaw| e2.2] smof o o o af1lsilol o 340 7)sa| 32,33 529 |t
.7 W [seoawe| 7a.2] mo.0 | 8] 4| Tlsi|of o of o 3 4 1] 8] 32,003 422 |
se.8 1w (macav| ss.8l so.s |7l 3l Tisifol o of o o 9 31,071 30.4
59.9 | w |saoavs| 100.0] 1000} 7| 3| T{si{ol o o o o 16,352 0.0
65.0 | W |scave| se.2| roo.of 2l sl tlsil3l 3l tisifol o 2 3 18| 32,624 659
0.0 | ur |pavave| es.ol emofs| 3{T|si]o| o o o o o 30,760} 37.0
7.0 1 W |saoave{ ea.7] 100.0§ 6 & T|s]t] 3\ T{sa]o] o o o 30,760} 29.0
g0.0 | W |eaoave| 918l to0.0f 4l 3{T|si{o o o o ol 0 27,963 68,4
85.0 | W |eacave| 93.0] 100.0f 3| 2 7|sifol o of o o 0 10,294} 70.0
90,0 | % |sacave| 9e.of weo0f 1] 2\ T|safzl 2fT{s]ol o ol o 34,799 8.0
95.0 | W |seoave| 100.0] 100.0 | 8] 2| T s3{o| o of o 0 ¢ 35,265 63.6
100.0 | W |eaoavs| t00.0] t00.0) 1| 2[ T{sifo| o o 0 o 0 33,401{100.0 |t
105.0 | w [peoave| 100.0] t00.0)3 2fT{sifo o ol o o o 32,624 89.0
0.0 | w |saoav| 9.4l 100.0 ] of o 2l 201 sfof o o o a1, 168) 91,4 |t
5.0 | w {saoove| esol es.0lg 2/ T{si{o o ol o o 0 1,178) 33.4 |1
120.0 | W w0 vel o.0f 0.0 0| o ol o o o o 0 R2 0.0 |t
125.0 | WR |PAGRRE{ 0.0] &7.4] 0] 0 o 0 o 0 0 o 52 0.0 |8
126.4 | Wi {pegRRB| 0.0] 92.91 0| 0 o o o o o 0 52 0.0 |t
129.3 | we {paerrel 0.0 1.7 0| o of o of o of o 52 0.0 |t
35.21 w {pasrel 0.0f 3730 0| o of o of o ol 0 . 0.0 |t
10,0 | w5 [ssueem| 47.9] ev.e|s| sl T{sal 4 3\ t]slo| o 33 18| s3] ane by
5.0 | WS (ssuovrl 72.6) 8.0l | 20 Tlsalt] 2 Tisilol o o o 23 | 728
1500 ] w5 Jesmcve| 0.0 0.0 ol o o o ol 0 o o R2 0.0 |t
155.0 { w5 [someem| 21.4 t00.0 {13 2{ T{sifof o o o sio2l 18] Late] 0.0 |




ENGINEERING GEOLOGIC LOG COMMENTS
BOREHOLE: MF-113
PABE 2

% = TOTAL CORE RECQVERY > 1007

7.1 BOREHGLE AT RIVER LEVEL AT RIGHT ABUTEMENT. 0-9.{ FILL USED TO BUILD PAD.
13.4 HEDIUM GRAY OLIVINE 3ASALT; PORPHYRITIC; SLIGHTLY MAGNETIC.
19.5 SLIGHT CLAY STAINING ON FRACTURE SURFACES.

29.4 BASALT 15 SLIGHTLY WEATHERED AND MASSIVE WITH ND VESSICLES.,

39.7 OLIYVINE BASALT WITH BUARTZ; NO STAINING OR ALTERATION OF JOINT SURFACES.
44.7 DEPTH OF WEATHERING ALONG JOINTS APPROX. 35 FEET.

160.0 ONE FRACTURE 90 DEGREES TO CORE AXIS.
10,0 NOTE POINT LOAD TEST VALUE! VERY HIGH

13,0 VESICULAR TO SCORACIOUS BASALT (FLOW BOUMDRY) AT 114.7 FEET.
120.0 SCORACIOUS BASALT TO 117 FEET CONTACT WITH PALEO-ALLUVIUNM,

123.0 FALEO-ALLUVIUM; SAND;GRAVEL;COBBLESYBOULDERS OF BASALT;SANDSTONE;LIMESTOME.
125.4 PALEQ-ALLUVIUM WITH CHERT AND GRANITIC COBBLES; BASALT BOULDERS 70 1.0 FEET,
129.3 PALEC~-ALLUVIUM WITH QUARTZITE GRAVEL AND COBBLES.
133.2 PALED-ALLUYIUM/SANDSTONE CONTACT AT APPROX. 134 FEET,

140.0 WHITE 7O REDDISH EROWN MOTTLED SILTY SANDSTOME; FINE-BRAINED.
145.0 REDDISH BROWN SILTY CLAYEY SANDSTONE BRECCIA WITH MNDY STAINED FRAGMENTS.
130.0 ND RECOVERY ROCK TYPE ASSUMED FROM PREVIOUS RUN.

135.0 REDDISH BROWN SILTY SANDSTONE ERECCIA; END OF HOLE.



TR

ENGINEERING GEOLOGIC LOG

BOREHOLE: MF—-117
SITE: NINER FLAT DAM SITE  NORTHING: 0 DRILLING METHOD: NQ3 TRIPLE TUBE CORE
LOCATION: RIGHT ABUTEMENT EASTING: 0 DRILLING CONTRACTOR: KELMINE EXPLORATION
BOREHOLE: MF-117 ELEVATION:  §,924.50 START DEFTH: 0,00
START DATE: 03/06/86 INCLINATION: 26 LOBGED BY: CHR
CONPLETION DATE: 03/09/8% BEARING:  309.3 PABE: |

TOT CORE J-==n=======n==== DIP_OF FRACTURES TO CORE_AXIS ==--m--mmmmmmmmm

DEPTH [WEATH/] ROCK | R@D |RECOVERY| 90 - 70 70 - 5 50 - 3 30 - 0 |STRENGTH| SCR
{ft.) { ALT | TYPE | (%) | (1) |NO|RBH|ALT|TYPE{ND|RH ALT| TYPE|NO|REH| ALT| TYPE| NO|RER| ALT| TYPE]  tpsi) | (D) | CX
2.1 ¥ |[sanovel s4.30 100.0 ) 8| 4| sc| s3] of o of ¢ 20 3| s s3 ) 28,4100 0.0 |f
3.31 WS {maoavsl 90.0f 900 0| 0 of 0 of 0 o o 24,856 0.0 |t
.51 ®s |eaoove| 75.20 100.0) 4] &) scisi)of o of 0 4 3 scl sa | 25,633) 19.8 |1 %
13,2 ] ®s |saoovs| 59.4] 100.0 | 4| 3| scis3| 4 3| sclsifol o sto3lsc)sa] 26,856 23.8 | 4
18.2 1 ws |maoove] 418 100.0 | | 3| sc| s3{ 7| 3| scisi)ol o a3 sy sa) 27,9630 00 | %
23.4 ] W5 {macav| 19.4] too.of 9| 3| sciss|7| 3fscisafol e 8| 3 scisi] 30,760] 0.0 | %
28.0 | 45 [sacavs| 28.3] 100.0' |10 4| sc| sy 3| 4fstisifol o 9l 4 S| s3| 30,294) 0.0 | %
32.8 1 ws [meoave| 0.0 100.0 f18] 3{ T |safto] 3l T|safo| o 120 3| sc} s3] 33,2450 0.0 |t
7.5 0 W leacovel 12.8]  emsfezl 3{ TSy s| 3{sclsifol o 5|3 sc| s3] 33401 0.0
a9 0w lmaoovel 2e.t] too.of 9] 3{Tsaf7l 3| scisifof o 70 3|8 s3] IS4 0.0 |3
8.3 1 wr |maoowe] 145 00,0 12| 4l T ar| el 4| scisifol o to| 4 scl 53| 35,4200 0.0
3.2 | WF |Boave 2t.2] 100.0 f1s] 3| sc| sd f13] 3| scisifof o 9| 3| SCi 53| 34,488 0.0
87.6 | wr |macavel 22,80 9m.3ftal 30 7| sa|20] 3\ scisifol o ) 3fsc|osa| 34,954 0.0
77.6 | WF [Bacave] 50.5] 99.5) 7| 3{scl s 9 3jsclsifo] o s| 3| scl sa| 35,731) 23.8
87.6 | uF [pacovel s2.1 9%.5) 8 3fscisi|t7] 3| scisalof o 5| 3| s 83| 35,73t] 0.0 |
97.4 | WF |macave] 2t.8] 100.0 {4l 3| T|s3{18] 3{sc/sifol o 9| 3| s 83| 33,2450 0.0 | %
105.0 | W |sacave| 30.50 100.0 {10 3| sc| s t12| 3{ s safo| o 5| 3| s s3) 35,0100 0.0 |t %

DEPTH  —--—m-m-m- COMMENT  ——---—-—-

% = TOTAL CORE RECOVERY > 100%

2.8 BOREHOLE DRILLED TO CROSS AYIS OF DAM APPROX. 30 FEET INTO ABUTEMENT.

3.3 MEDIUN GRAY OLIVINE BASALT WITH GUARTZ;PORPHYRTIC WITH OLIVINE PHENOCRYSTS.

8.5  SLIGHTLY MAGNETIC

32,8 INTENSELY FRACTURED; ALL PIECES SMALLER THAN 0.35 FEET,

87.6  OCCASIONAL FLOW BANDING 20 DESREES TO CORE AYIS (IE.HORIZONTAL).

105.0  END OF HOLE; HOLE MAKES & GALLONS PER MINUTE AFTER HOLE COMPLETION,




ENGINEERING GEOLOGIC LOG

BOREHOLE: MF—118
SITE: MINER FLAT DA SITE  NORTHING: 1,085,321.00 DRILLING NETHOD: N@3 TRIPLE TUBE CORE
LOCATION:  PALED-CHANNEL EASTING:  576,417.00  DRILLING CONTRACTOR: KELNINE EXPLORATION
BOREHOLE:  MF-118 ELEVATION:  6,077.00 START DEPTH:  0.00
START DATE: 1/11/86 INCLINATION: 9.5 LOGEED BY:  CHR
CONPLETION DATE: 1/15/86 BEARING: 243.8 PAGE:
TEPTH JWEATH/Y ROCK | ROD [RECOVERY| 90 70 ] g0 — g onks TOLORE XIS fommpoommmomnt el a0
(ft.) [ALT | TYPE | (1) | ) |NO|RGH|ALT| TYPE| NO|REH| ALT{ TYPE| NO{REH) ALT| TYPE| NO|RBH| ALT| TYPEL~ tpsi) | 15 | o
8.7] wr lcomowf o.of 7o o o 0 o o o 9 53 0.0 |t
10.0] ws |saow| e9.2] t00.0] 8] 8/ T|s3)ol o of o o o 9,321 | 0.0 |4
19.7] we |eao w es.2) t00.0ft0] sl Tlsalal 3 T{si)ol o o o3t s] 7,788 39 1
9.9 W (saow| s3] eeeful ol v|silz2 3\ e si]ol o s\ 3 Fel s3] 20,439 0.2 [
20.3] % |seow] 7a.0] sme o] af T{si]o] o 0| o i 3Rl sa) 13,98 a2e i
8.2 w [sow| szl s28 o] 3 Fcisafof o of 0 sl 2 kel sa ] 2,78 337
se.8 | we |eao el se.s| 95 |oel o) sc|silal 3 sclsalol o 8 4] sl s3] 26,410 325
s9.0 | W |eacove| 9.4 t00.0) 8l 3\ sclsilt 3l tlsifo o tf 3| folsa | 28,701 83.0 {4
9.4 | W sl 7.3 to0.0) 8| 4l scisa|z sl T|si]ol o 2| 2 Fl s3] 20,19 524 |
89.8 | w [eacowe ss.2l 9339l 3l scisa el 3| el sifol o i 2l Fel s3] 10,909 0.0 [t
w00.1 | ws (maoawy] 13.90 ee.7 )| 4| scisa|el 3 c|safol o to| 2 fFc| 53| 10,8750 10.1 |
110.7 | wr |sacavy| e4.3] e sl 3| sc| sz 4 ec)silo] o 8l 3| Fe| s3] 17,886] 542 |1
w1 wr loaoavml 39.al esaful e rcl sl 2l 3 solsi ol o s 4l repsa ) 22,99 2.9 D
3.0 0 e [sao wl ss.ol 926 6] 4 sc)sal3l o3)sclsalol o 3l 3} ro) s e ae7) 37e |4
11,0 | W sao i 75.5l o0 f sl s T salz 3\ T|si]o o 3 3| sl sa| 13,508 5605 [
5.0 1w |macavl 7e.2l woo.o fuel el T lsal ol 4l 7|silol o o3 tisa| 93263 |t g
61,0 | wr {saoavsl sa.of teo.0f 7| 3T |salt| 3 T!salol o 4] 1)) 28,23 49.1
70,0 | wr loavavsl en.a] too.0 ) s 4l T|salal & 1]siol o 3|4l rolosa | 28,080 310
191.0 | wr [secavnl 71| 100.0 {12 a| sc|sa )zl ef scsi|of o 34| Felosa | 37,288 sa3
91,0 | wr |sacavs| sa.0f t00.0) el 3\ T|sael & 7|si]o] o si 3| rol sa | 37,59 254
2010 | #F |saoave] 6270 w00.0] 7] 3\ tlsat3 3lrisiol o of 3t scl e 35,73 368
201.0 | WF |BAOEYM| 100.0{ 1000 | 5| 3| T|S1] o0 0 of o o 0 38,838 84.5 |1
21,0 | [acove} 100,00 100.0 | of o o o o o o o 41, 168|000
7310 | w lpecowel 25.00 100.0] 0] o ol 0 o o i) 4l re s3] 3a,95 2.0 |3
241.0 | W |sacawe| 7a.0] 100.0] o] o il 3| Fclsifo] o 2 o 1{sa| 33,09 7400
51,0 W {eacove] 99.0 100.00 o] o 0| 0 ‘1ol o il 3| 1| s3] 36,508 99.0 |3
261.0 | W {ssoov] 100.0] 100.0 ] o] o of 0 ol o tf a visa| 37,595 100.0
7101 W |saoew| 2.3 s0.0| 5| 3| sclsafof o o o s 3l Rl sa] 27,187 342
2778.0 | W |passra] 0.0f 500 0| o o o o o o o 82 0.0 |t
279.4 | W |passre] 0.0 3570 o o 0 o o o o 2 0.0
285.0 | wR lpassre] 0.0l 67.2] 0 o of 0 o o o o 52 0.0 |t




f' ENGINEERING GEDLOGIC LOG
~ BOREHOLE: MF-118

R SITE: MINER FLAT DAM SITE  NORTHING: 1,086,321.00 DRILLING NETHOD: N3 TRIPLE TUBE CORE

| LOCATION:  PALEO-CHANNEL EASTING:  §76,817.00  DRILLING CONTRACTOR: KELMINE EXPLORATION

- BOREHOLE:  MF-118 ELEVATION:  6,077.00 START DEPTH:  0.00

» START DATE: 1/11/86 INCLINATION: 895 LOGEED BY: CH

' COMPLETION DATE: 1/15/86 BEARING: 243.8 PAGE: 2

N T —— DIP_OF FRACTURES T0 LORE_AYIS ---nnxnmmwnmmnmn
DEPTH [WEATH/| ROCK | RQD |RECOVERY| 90 - 70 70 - 50 56 - 30 30 - 0 |STRENGTH] SCR
(ft.) | ALT | TYPE | (L1 | 1A) |NOJRGH|ALT|TYPE|NO{RGH| ALT| TYPE|ND|RBH| ALT| TYPE| NO|REH|ALT| TYPE| " tper) | (4}
288.3 | WR [PASEFB| 0.0] 89.1] 0| o0 0| o o o o 52 0.0
209.1 | WR |pasers| 0.0 87.5] 0] o o o o o o o 52 0.0
290.2 | %R |paseFB| 0.0] 455 0| o o o o o of o 52 0.0
295.6 | %R |pasers| 0.0 463 ] 0| o of o o o of 0 52 0.0

297.9 | Wk |pasers| 0.0l 7.4] 0| o of o 0| o ol 0 52 0.0
f 303.4 | R |pasers| 0.0l 70.0f 0| o 0 o of o of o 52 0.0

308.4 | W |paseFs| o.0f 80.0] of o o o o o of o ; 0.0
309.7 | #R |pasers| 0.0] 5.8 0| o of o o o o o 2 0.0
si.0 | WR |easers] 0.0l a4 o] o 0| o of o o o 52 0.0
1.3 | 4 leasersy  0.0] 67.9] 0| o of o o o of 0 1 0.0
20,2 | w5 [sseces| 100.0f 100.0 ) of o o| o of o o o 777 {100.0
129.5 | W lssucrrl 3s.0l eo.a ) 4| 3T sift] 2 7{si]0 o o o 1,243 | 33.0
3307 4 lsswerr] 0.0l stefs| 3| Tsafol o o o 33| t]se] sl 0.0
80,0 | W lssuerrl 0.0l 0.0 of o of o o o 0 R2 0.0

# = TOTAL CORE RECOVERY > 100%

8.7 BOREHOLE DRILLED TO INVESTIGATE PALEQ-CHAMNEL; SILTY CLAY WITH SOME SAND,
0.0 COLLUYVIUM/BASALT CONTACT AT 8.7 FEET.

7.7 DARK GRAY TO BLACK OLIVINE BASALT; SLIGHTLY WEATHERED; VESICULAR.

29.9 100% LOSS OF DRILLING FLUID CIRCULATION AT 14 FEET. FLOW BOUNDRIES AT 14.2
40,3 FLOW BOUNDRIES AT 18.8 & 27.5-28 & PALEOSOL 38.1-38.3 % 40.1-40.3,

48.2 CLAY FILLED FRACTURES AT 20 DEBREES 7O CORE AXIS.

9.0 FEW YESICLES; SOHE FILLED WITH BUARTZ AND/OR CLAY.

79.4 67-70 FEET NEARLY VERTICAL FRACTURE FILLED WITH CLAY 0.02 FEET THICK.
89.8 MULTIPLE FLOW BOUNDRIES; VESICULAR BASALT WITH CLAY AND QUARTZ FILLING.
100, 1 CLAY PALECSOL AT 90.3,

110.7 FALEDSOL AT 104 FEET.

1211 PALEDSOL AT 112 FEET.

1310 VISICULAR AND FLOW BANDED; MODERATELY WEATHERED.
1410 DEGREE OF WEATHERING DECREASES.

1510 FLOW BANDING TO 147 FEET. STRENGTH ACROSS FLOW BANDING.




ENGINEERING GEOLOGIC LOG COMMENTS
BOREHOLE: HMF-118
PABE 3

DEPTH  =-mmmmmme COMMENT  ----------

$ = TOTAL CORE RECOVERY > 100%
161.0 MEDIUM BRAY CLIVINE BASALT WITH QUARTZ; MASSIVE.
2110 HASSIVE BASALT; HARD.
2310 {NE UNDULATING FRACTURE AT APPROX. O DEGREES FROM 223.5-230.4 FEET HITH CLAY
2350 {NE FRACTURE AT 10 DEEBREES 7O CORE AXIS.
271.0 HASSIVE BASALT TO 264.5; CONTACT WITH SCORACICUS TO VESICULAR BASALT.
278.0 PALED-ALLUVIUM; GRAVEL AND COBBLES OF QUARTIITE;CHERT AND BASALT IN A SANDY SILT
283.1 PALED-ALLUVIUM AS ABOVE WITH BASALT;QURATZITE AND SANDSTONE COSBLES.
297.9 SILTY SAND WITH BRAVEL AND COBBLES OF BASALT;QUARTI AND QUARTIITE.
303.4 PARTIALLY CEMENTED PALED-ALLUVIUM.
308.4 WELL CEMENTED PALED-ALLUVIUM 304-303.
3493 SLIGHTLY 7O WODERATELY CEMENTED TO 318.0. WEATHERED SUPAI BEDROCK AT 318.¢0,
324.2 REDDISH AND YELLOWISH ORANGE SILTY SANDSTONE WITH SOME CLAY.
329.3 MEDILM GRAY SILTY SANDSTONE BRECCIA
330,90 CORE BARREL MISLATCH; ROCK TYPE ASSUMED FROM PREVIOUS RUN. END OF HOLE,



ENGINEERING GEOLOGIC LOG
BOREHOLE: MF-119

SITE: MINER FLAT DAM SITE  NORTHING: 1,086,815.00 DRILLING HETHOD: NB3 TRIPLE TUBE CORE
LOCATION:  PALEO-CHANNEL EASTING:  576,078.00  DRILLING CONTRACTOR: KELMINE EXPLORATION
BOREHDLE; HF-119 ELEVATION:  6,093.70 START DEPTH:  0.09
START DATE: 4/ 8/86 INCLINATION: 89.81 LDGGED BY: CHR
COMPLETION DATE: 4/16/84 BEARING: 235.1 PAGE: !
TOT COREj-—emmmmmmmmmmmm DIP_OF FRACTURES TO CORE AYI§ =~--m-=wmmmmemen
DEPTH [HEATH/] ROCK | RED {RECOVERY 90 - 70 70 - 50 30 - 30 30 - 0 STRENBTH} SCR
(L) L ALT | TYPE | () (1) INO{RGH|ALT| TYPE| NO| RGH| ALT} TYPE{NO|RBH| ALT| TYPE| NOJRSH] ALT| TYPE]  (psi) {4y | C
20,0} WR {COBCVH] 0.0f 40,01 0 0 0 0 0] ¢ 0 ¢ 53 0.0 |t
23,31 WS IBRO W 6.8 BRLP 7] TSI} O) 0 I L1 I B T 19,108 0.9 {1t
26,8 | WS [BAC Wl 42,0 to0.0) 2] 3 TUSI]Of O 0 0 ¢ 0 18,332 0.0 ¢
2.3 1 WS [BAD VML T77.8f 92,7015 TSIt Y 3 Tisi{of oo 4 0 15,535) 29.6 ¢
36,0 ¢ WS |BAD VM| 100.0] 100,04 0] 0O 0 0 0 ¢ 0 0 13,6711100.0 |1
41.0} WF [BABRVW| 52,01 100,00 7} 4y FCy S} 2y 3{FCi &Il o ¢ 20 3 FCy S} 12,117) 32,6 i
46.0 1 WF [BADQVYL 48.01 100.0 | 9] 3| FCI 831 2| 4 FCI 83| 2] 3/ FCisI| 4 3 Fclsgg 24,2351 21,0 |t
SL.O| WF {BAD WV 0.0 94,0| 7{ 4| FC{ S| 8 4l FCi 51} of ¢ AL 3| FCl S3 | 19,284] 0.0 |
350§ HF [DACOVM] 87.0F 100.0} A 4} SCj 84} 0f 0 0 0 1) 3) FCl 831 21,749} 87,0 it
61.0 | HF [BAOGYVM] B7.4} 1000} 4] 4] T SI{oOl 0 0 ¢ V3] FCY 8O | 24,834 62,0 1t
56,01 HS {BAD VYL 36,0] BlL.0O} &) 4| FCISIL 0L O o0 St 4] FC] SJ} 17,8841 0.0 |t
71.0 1 H5 |BACGVM] 83.0 100.01% 7{ A&/ SClSX]of O (I ol 0 20,196} 60.0
75,0 ] HS [BADGVVE T74.4F 100.0] 7| 4y SCI ST o 0 0l 0 0 0 17,089 50.0 {t #
81.01 BS |BADGVVE 6B.4 100,00 &) 4y SCI 83| 31 4L FClLSI| 0f ¢ 0 0 19,415] 50.0 §r
85.001 WF [BADGVMI 72,01 100,01 7| 4y SC{ SI{ 2] 4 SC{SI{ ol o 0 0 19,4191 50.0 ¢
91,01 B (EADOVW] 66.0f 100.0 % 8] A4l FCp &3} 0} O 4 & FCL s3]0 o 2,330 | 36,0 |1
96.0 | WM jEADOW| 71,0 98,0 31 4/ SClSIf 0 @ 1O3PFCY 8320 3 FC)SI ) 17,399 30.4 Jt
101,01 WM |BAOGVML 95,01 100.0f 3| 3j SC{ 8} 0f O o) ¢ 0 0 28,8350 95.0 it
106.0 | WF |BAOEVME 100.0f 100,00} O] O 2 T80 0 0 30,2941100.0 |t
(11,0} KWF |BACABVML 100,01 100,04 20 33 TSI Ly 31 T840 0 0 90 25,7211 100.0
116.0 § WF |DADDVN] 63.4] 100,00 4] 3] T 1 S8J} {f 3{8Cj8I|0Of 0 20 3 BCY 8¢} 27,1871 56.4 |t
121.0 ] WM (EAODWVI 47.41 90,00 6| 4 FCyp 83} 2y 3L FCL S3 {0 ¢ 3| 8 FCj SJ} 15,B48] 0.0 }4
1260 § WM |BACGYYL 3B.4f 78.0f 3 3| SC{SI{ O] O 0F 0 0 ¢ {5,333} 0.0 1
131,07 W4 [BAD W 0.0 S53.4 4200 3] FCISJ} Oy O 0f ¢ 10t 3 FCy 83 S3 0.0 |t
136,0 | WM |BADRVVE 29.0f 100,01} 7y 4] FC; S3} 5| AL FCy 83 Q 0f 0 31 4] FCI SJ | 8,234 0.0 |%
{41,0 | HS |BAOOVY] 100.0 100,01 2y 31 T |83} O O 0} 0 01 ¢ 16,7781 71.8 |t
145.0 | WF |Bagavmf 94,0 100,00 4] 3 TSI il 3 TySIEOL O 0 ¢ 21,128} 39.4
150,0 § WF |BADQVM] 100.0 1000} Of O SPop o 01 0 0 o0 23,3031 100.0 |t
155.0 1 WF |BAD va} 100.0] 000} 34 3| T8I} 2 T8I} Oy 0 0 0 23,614} 77.5
160.3 § WF |BADQVMl 88.8] 100,0% 21 3 TISIP 3 TS8O0 0y ¢ 27,187} 79.2
165.5 1 WF |BACOVM] 93,33 100,01 2 I TSI 1 TSI of 0 0 0 27,963) 93.3




ENGINEERING GEOLOGIC LOG
BOREHOLE: MF-119

L

—

SITE: MINER FLAT DAM SITE  NORTHING: 1,085,815.00 DRILLING METHOD: N3 TRIPLE TUBE CORE
LOCATION:  PALEO-CHANNEL EASTING:  574,078.00  DRILLING CONTRACTOR: KELMINE EXPLORATION
BOREHOLE: MF-119 ELEVATION:  6,093.70 START DEPTH:  0.00
START DATE: 4/ 6/86 INCLINATION: 89,81 LOGSED BY: CHR
CONPLETION DATE: 4/16/86 BEARING: 235.1 PAGE: 2
TOT CORE J===-==-==z====== DIP_OF FRACTURES T8 CORE AXIS =---m-mnmmmmmmmn
DEPTH JHEATH/] ROCK | RD |RECOVERY| 90 - 70 70 - 5 50 - 3 30 - 0 |STRENGTH] SCR
(ft.) |'ALT | TYPE | (1) | (Z) |NO|RBH|ALT|TYPE|ND|RGH|ALT| TYPE|NO|REH|ALT| TYPE| NO|RBHIALT|TYPE] (ps1) | (D)
170.7 | wF |saoaw{ R0.80 too.0 | 5| 3[T{sifol o of 0 12| fo) o3| 27,93 0.0
173.0 | wr |sacave| 100.0f to0.0f 3| 3{visadf 3 visifol o ol 0 27,031] 46.5
76,0 | W {sacewe| e7.00 73.3) 2l 3l v)siqt] 3 ecisafof o of o 26,410 0.0
181,0 | ¥ |sacavm| 100.0] 100.0fs| 3{Tlsidz2l 3{tlsifol o ol 0 27,963) 20.6
196.0 | uF |macowe| 87.4] 1000 t] 3{T|s83)e] o 1 3l rclsafol o 29,517} 87.4
191,0 | W |eaoav] 5.4 1000 tf 3 T{si}o] o ol 0 2l 3| Fel s3] 30,449) 74.0
195,0 | WF |sacave| 99.0] 100.0) 2| & T{sI|o o of o o o 29,208 85.3
201.0 | W |saoavs} 100.0f 100.0f 0f 0 of o 0] 0 of 0 29,517} 100.0
206.0 | W |paogval 97.0f 9%.0f of o of 0 0| 0 3| el sa | 28,278 97,0
20,0 | WF |peoovel 83.8] 100.0 ] 0 0 of o of o 2| 3] Mol 83| S1,692) 4B.0
2160 | W [enosvmt to0.0] 00,0 4] 2f Tis1]o| o 0| 0 4 5| HC| 83| 25,187] 810
22,0 | Wk |pcsors} 19.4) 7000 | 4] 4 FClsIf ol o of ¢ ol o 52 0.0
224.0 | R {pcsorMf  o.0f  e0.7 0| 0 ol 0 ol 0 of 0 52 0.0
229.0 | WRPCSOFMf  0.0] 42.0) 0] 0 ol o of o ol 0 52 0.0
234.0 | R |pcsordf 0.0l 43.4) 0f 0 0f 0 of o of 0 52 0.0
239.8 | WR |PcscRm]  o.0f 7.1} 0| 0 of 0 ol o ol 0 52 0.0
25,2 W |pcscrs]  o.0] s394 of o of o of ¢ of 0 52 0.0
2507 | WR {PCSOFM[  0.0] 49.1] 0] 0 of 0 o] 0 of o 52 0.0 |t
255.0 | WR {PaseRB| 0.0 Se.&| 0] 0 of 0 ol 0 o 0 52 0.0 |t
21,0 | wr |rcsormf  o.0] S50 of o of o of o0 of o 52 0.0 |t
266.0 | ®R [PaseFd| 0.0f S0.0] 0| 0 of 0 ol 0 of o 52 0.0 |t
71,0 § wr [ecsorMf  o.0f 40,0 0f o of 0 0| 0 ol o 52 0.0 |t
76,0 | R |pasers{ 0.0] 37.0f 0f 0 of 0 of ¢ of 0 52 0.0 [t
2810 { R |pascR] 0.0] 3B.0f Of 0 of 0 o o ol o §2 0.0 |t
291.0 | wr |ssscrml 22,60 4730 4 2/ T{s3fol o s|o20 1) sa)of o 4,970 1 0.0 |t
2924 | WS [SSCAFR| 92.9] 92.9{ 0] 0 of 0 of 0 ol 0 4,660 1 0.0 |t
296,91 WS |sSCAFR| 46.7) 916 | 4] 3\ Fc|sal 3| 4 Fc| i) oo o 6| FC) a3} 13,671) 34.9 |t
300.0 | w5 |sscarr] 0.0 0.0 of o of 0 of 0 of 0 R3 0.0 |1

§ = TOTAL CORE RECOVERY > 100%
20.90 COLLUYIUM/TERTIARY GRAVEL. YELLDWISH ORANGE SILTY CLAY WITH COBBLES OF RUARTZITE.




DEPTH

25.3
26.8
32.3
36.0
41.0
46,0
31,0
35.0
81,0
86,0
76,0
81.0
85.0
1.0
25,0
101,0
106.0
116.0
121.0
126.0
151.0
136,0
44,0
150.0
201.0
206.0
21,0
221.0
224,0
214.0
250.7
236.0
261.0
265.0
271.0
215,90
28L.0

ENGINEERING BEOLOBIC LOG COMMENTS
BOREHOLE: MF-119
PAGE 3

# = TOTAL CORE RECOVERY > 100%

PALE TO MEDIUM GRAY OLIVINE BASALT;VESICULAR WITH CLAY FILLING VESSICLES.
YESSICLES BECOMING SMALLER AND FEHWER.

HASSIVE OLIVINE BASALT. FLOW HANDING 80-90 DEBREES TO CORE AXIS.

ONE PIECE OF CORE 3.75 FEET LONG.

FLOW BOUNDRY AT 3B.2, CLAY FILLING FRACTURES; CLAY & GUARTI FILLING SOME VESSICLES
YESICULAR BASALT

FLOW BOUNDRIES AT 47 AND 30 FEET.

MASSIVE AT 51.1; SOME YESSICLES AND FRACTURES WITH BUARTZ FILLINS,

NEARLY YERTICAL FRACTURE AT 59,2 FEET FILLED WITH DENSE CLAY .25 INCHES THICK.
SCORACIOUS TO VESSICULAR BASALT 62,35-65 FEET; FLOW BOUNDRY.

SCORACIDUS 70 VESICULAR BASALT 72.7- 73 FEET; FLOW BOUNDRY. GUARTZ FILLING .
FLDW BOUNDRY AT 80.2 FEET.

FLOW BOUNDRY AT 84 FEET.

PALEDSOL/FLOW BOUNDRY AT B&-87.3 FEET. MODERATELY WEATRERED BASALT RELOM,
ROPEY TEXTURED FLOW BANDING AT 94 FEET 20-40 DEGREES 70 CORE AXIS.

GRAYISH RED OLIVINE BASALT WITH QUARTZ;MODERATELY BEATHERED;MASSIVE,

HEDIUM GRAY MAASSIVE BASALT. .

BECOMING VESICULAR WITH BUARTZI FILLING SOME VESICLES.

FLOW BOUNDRY AT 118.3. MODERATELY REATHERED.

PALERSOL AT 123.2;5ANDY CLAEY SILT WITH GRAVEL AND COEBLES OF BASALT.
GRAYISH RED BASLAT PALEDSOL.

SCORACIOUS AND ROPEY TEXTURED BASALTSMODERATELY TO HIGHLY WEATHERED.
BECOMING LESS WEATHERED AND LESS VESICULAR.

ONE PIECE OF CORE 4.0 FEET LONG,

ONE PIECE OF CORE 5.1 FEET LDNG.

NEARLY VERTICAL FRACTURE HEALED WITH OVERCONSOLIDATED CLAY 202.7-204.5 FEET.
ONE FRACTURE AT 10 DEBREES 7O CORE AXIS HEALED WITH CLAY AT 209.4-210.8 FEET
BASALT FLO® BRECCIA 70 217.3, PALEO-COLLUVIUM; SANDSTOME TALUS.

POOR RECOGVERY OF PALED-COLLUVIUM.

SANDSTONE TALUS BLOCKS UP T0 0.3 FEET.

SANDSTONE TALUS BLOCKS UP TO 3 FEET.

PALEQ-ALLUVIUM WITH GRAVEL AND COBBLES OF CHERT; QUARTIITE AND STANDSTOME.
PALED-COLLUVIUM WITH BASALT COBBLES AND SANDSTONE BBULDERS.
PALEC-ALLUVIUM/PALEQO-COLLUVIUN WITH QUARTZITE GRAVEL AND SANDSTONE BOULDERS.
PALEO-COLLUVIUM HITH SANDSTOME COBBLES AND BOULDERS.
PALEOCOLLUYTUM/ALLUVIUM WITH SANDSTONE BOULDERS AND BUARTIITE & LIMESTONE BRAVEL
PALED-ALLUVIUM WITH LINESTONE AND BUARTZITE GRAVEL AND SANDSTONE COBBLES.



ENGINEERING GBEOLOGIC LOG
BOREHOLE: MF-120A

- SITE: MINER FLAT DAM SITE  NORTHING: 0 DRILLING HETHOD: NQ3 TRIPLE TUBE CORE
. LOCATION:  PALEQ-CHANNEL EASTING: 0 DRILLING CONTRACTOR: KELMINE EXPLORATION
E BOREWOLE:  MF-1208 ELEVATION:  6,082,00 START DEPTH: 0.0
START DATE: 4/18/8% INCLINATION: 89,5 LOGGED BY: CHR
CONPLETION DATE: 4/21/86 BEARING: 250.4 PAGE:
| , TN P — DIP_OF FRACTURES TO_CORE_ KIS —--nz-mmecmmen
[ DERTH [ERTHY) BOCK | ROD RECERY o i AL vpe| oy by AT roe ot R A Tvee oty act Tvee R S
.51 W lcocavm] 0.0 235 9| o of o of o o o 53 0.0 |t
1.3 ws [sao wl 63l 1000 8| &l 7|80l o 20 3 el sa | 1] 3l relso | 2t,7a9f 333 iy
1] ws [eeow| w8 vz | sl sl scisa|s oafsc{ss{3l s re)sal 3iec|si| 20,87 0.0 [
‘? 2.3 | w5 [seoavs| 790 w2 al s{eclsa|sl s ec{saft] 3l scl s sfsclsi szl sez [
e | us [seoaved 20.70 ees|ot] 3 scisy |4l 4| scisifol o 2| 3| sc| sa) 20,789 0.0 |4
30,51 w5 |saoaw| 100.0] 100.0f 1| 3 sel st 3l sclsalof o o 0 18,842 100.0 | 3
5.6 1 us (paoave s5.9) too.0f 2l 3\ Tisa3l 3 v|safol o 5.l 7{si| 17,888 353 It 3
20.91 us leaowl a0.4 too.0| 9] 3{scsafsl 3\ Fc{salsl s cisalsl s|eclsa] 3,78 0.0
a0 ws [mowf s7.7] mo.s el 3 v salal sfselsifo] o ol o 77,967 24.8
si,0 | & [saowe] e2.4] 100.0] 7] 4 T|si]o| o s)ospre| sal 2l 4l Folosel| 2,303 346 |3
5.0 | W [sacave| ss.0] too.0f 3l 3l tisilz 3lvrlsi]ol o ol o 22,528 43.4 |1
s7.21 45 |eaoaw| 100.6] 100.0{ of o o o of 0 o 0 20,1960 100.0 |t
s1.0 ] wn |saoawe| 72.6] sm.a | 7| 3| Fclsi o] o of o o 0 18,9530 0.0 |t
s6.0 | wn |sacewe| se.8] 100.0 | 8| 3| sc|si] o] o of o o 9 23,769} 5.6 |4
7.0 W |sacave| 9s.0f 100.0) s 4 T|si]o| o of o o o 25,167] 480
) 76.0 | wn [sacmw| ee.8] 9m.0 | 6| & Fc|si]ol o ol 0 o o 19,730 31,0 |1
a0 | wn |saoavwl 79.4f 100.0| 3| a4l Fcl a3 3| Fcisifol o of o 15,2250 67.6 |t
g6.0 | WM |saoew| 39.4] 100.0 8| 3| Fcisa| o] o il 3| rc) a4l 4l ke sil 7,768 00 ltod
91.0 | us |sacows| 73.40 to0.0] 8| afsclsaf2l s{scisal2 3\ k]l sfec)sif 067 52 |t od
96.0 | #s |sacave] s3.0f 10008l 3| Fc i) e 3| Rcisifol o of o 15,535 0.0 {1
1010 | us |saoawy] 72.0| we.0f 4| 3 sc|sa{ 1] 3| seisifof o 2| 3 scjsa| 24,548 0.0 |8
106.0 | wn |oacmvs| se.2l 9s.o| | 4l Fcisala| 3{Re|sifol o 33| rel sa| 139 an.e |1
11,0 | |peoavst 328 820 fto] 3| Fclsafol o o o s 3| Fel 83| 18,332 22,0 |t
16,0 | wc {eaceve| 0.0 sm.2{ 0| o of o of o o o 2 0.0 |t
1210 | WR [easere| 12.00 s8.0 ol o o o o o o o 2 0.0
122.4 | W [easers| 0.0l 78.6| 0| o o 0 0| o of o 2 0.0
126.0 | wr |easere| 0.0 72.21 0f 0 o o o o0 0| o 52 0,0
1300 | wR |pasere| 0.0 0.0 of o o o 0| o o 0 2 0.0
136.0 | wk |easers| o.0] 6.0 0] o o o of o o o 52 0.0
1.0 | wr |eassre| 0.0 520 o] o o o 0| o o 0 52 0.0
146.0 | WR |pasere| 0.0 40.0) of 0 o o ol 0 o o0 52 0.0




| ENGINEERING GEOLOGIC LOG
BOREHOLE: HMF-120A

:§ SITE: MINER FLAT DAM SITE  NORTHING: 0 DRILLING METHOD: N3 TRIPLE TUBE CORE

) LOCATION:  PALED-CHANNEL EASTING: 0 DRILLING CONTRACTOR: KELMIME EXPLORATION

| BOREHOLE: MF-120A ELEVATION:  6,082.00 START DEPTH: 0.0

| START DATE: 4/18/86 INCLINATION: 895 LOGEED BY: CHR

- CONPLETION DATE:  4/21/86 BEARING:  250.4 PABE: 2

|

| DEPTH [HEATH/Y ROCK | RAD |RECOVRRY| 90 = 701 7 - ShTURES TORORE BRIS r—rpomowsom=m] et 50

o (Ft. | ALT | TYPE | (%) | (1) |NO|RGH|ALT| TYPE|NO|REH| ALT| TYPE{NO|REH ALT| TYPE| NO|RER| ALTITYPEL " (pes) | (%)

|

. 50,0 | Wi [mao vel 3s.of 9m.of o o 5| 4l sclsifof o sl 4 sclsa| 3,73 0.0

; 154.5 | W |pacow] ee.sl me.sf o] o ol 0 o o o o 34,954 885

B 159.7 | w [seomwe| 70.2{ 100.0 | 5| af T{sif3| 4 T]s|of o i 4 1)sal 30,760 0.0

| 1648 | wr {secavel 9220 em.of 7 4l Tsa)of o o o ol o 30,760 31.8

A 166.0 | W |paoave| t00.0f 100.0) of 0 o o of o o o 77,963] 100.0

Y 71,0 | wr lmaoaw| 70.00 1000 5| 3| T{silo o i strsal3l 3l t)sa 3,847 560
176.0 | wr |sacave] 80.2) 100.0 5| e T{si)o| o o o ol 1] sal 37,088 s
81,0 | W (maoawe s2.a] g0l 2l s vlsal4l &l T{si]o] o t a{1]s1| 38,178 0.4
186.0 | ur |oavavsl es.e| 100.0] 4| &l T|sao o 20 2| tlsafu] sl vysal atom 3.
1.0 | w [sacav| 0.0l 100.01al 4l T{s3fo| o o 0 f o3l T)s] o950 o0
196,0 | # {saoave} 100,00 100.0 | o] o o o of o of o 30,760{ 100.0
2010 | W |sacavel 100.0] 100.0] o] o ol 0 0| o o 0 32,935 100.9
206.0 | W |socave| 100.0f to0.0) 2] 2l Tlsilol o ol o of o 33, 401] 1000
1.0 | wr |saoovel so.of 1o0.0] 2l 3 t|sil2 21|l o o o 31,071] 59.0

216.0 | W |Baoove| 100.0] 100.0 | o o o o of o ol 31,8471100.0

21,0 | W |saoave) 100.0f 100.0 | o o o o 0| o ol o 31,071} 160.0
226.0 | W |Bacavel 100.0{ 100.0 | 0] o of 0 o o of o 31,0714 1000
2310 | W |sacove] 100.0] 100.0f of o 0| o ol 0 o 0 30,780} 100.0
236.0 | wWF |Bacave| 100.0] 1000 o] o 0| 0 il T]saf ) 31| sa] 30821000 |t

1.0 | W {meo vR] se.0] 920 0 o o o o o o o0 R 0.0 |t

26,0 | wi {eaovsi a0l 90.0 13| 3| scisi|2 3sc|safol o 1 3| Rl sad oaest] 00 I

;. 51,0 W |eas el o0.0] 8.0 0] o of o of o of 0 §2 0.0 |t

|| 256.0 | WR [paseFE] 0.0f &0 0 0 o 0 ol o o o 52 0.0
261.0 | wR [pasers| 0.0 380 o] o o o o o o 0 51 0.0
266.0 | R |pasersl 0.0 e4.0f o o of 0 ol o o 0 . 0.0 |1
71,0 | Wk |pasers| o.0f B9.0] o] o 0| o of o o o Rl 0.0 |t
276.0 | wn [sncawvl 70.e] 99.00 8] 3| sc|sal 4l 3{Fcisio o o 32,003] 20.5 |3
281.0 | W saoowy| 734 w76l 5| 4fsclsifo o 3| 4| kel sa )2l 3 sel s s,7sel 2o e
286.0 | W {saoowy] 98.20 t00.0§ 1| 4 v|si|z2| 3\ st/ o i} 3| sc| sa| se,577f 9.2
291.0 | W [sacovel 0.0 om0l 2f 3| tlsalt| 3s{Tisao o o o 36,508] 90.0 |
296.0 | wr |paoavn] se.of 100.0 | 1| 3| Fcfsi |t 3{sc|safof o i) 3| sl s3] 37,285 sa0 |




ENGINEERING GEOLOBIC LOG

BOREHOLE: MF-120A
SITE: MINER FLAT D&M SITE  NORTHING: 0 DRILLING METHOD: NED TRIPLE TUBE CORE
LOCATION:  PALED-CHANNEL EASTING: 0 DRILLING CONTRACTOR: KELMINE EXPLORATION
BOREHOLE:  4F-120A ELEVATION:  4,082.00 START DEFTH: 0.0
START DATE: 4/18/8% INCLINATION: 9. LOGEED BY: CHR
COMPLETION DATE:  4/21/8% REARING:  250.4 PASE: 3
107 CORE frmmmmmmmmmmmmmee DIP OF FP LTURES 10 CORE_AXIS§ —---mommmmmemoes
DEPTH [SEATH/| ROCK | RED |RECOVERY| 90 - 70 70 - 56 - 30 30 - 0 JSTRENBTH{ SE§
(.0 AT TYRE | GO | NO|RBH] ALT] TYPE) NO RBH 3 e NO| RBH{ALT| TYFE| NO| ESHIALT) TYPE| (psi) | TXI | o
000 | BF ja0avd] 4800 A0 | tf 4l T|E1[ 0 0 0 o o o 33,954 46,0
06,0 | R [PASoRE[ 0.0l 4.0 | 0 0 o 0 0 o o o 3 6.0 |1
1.0 | R {PAGERE[  0.0]  45.0{ 0] 0 0 0 0 0 0 0 53 0.6 |t
316.0 { wr |paceRel  0.0f  4e.0f 0| 0 0 0 0 o o 0 53 0.0 |t
3200 R [PASBRE 0,00 3804 0] 0 6 ¢ o 0 o 0 g3 6.0
6.0 | v |PasERE|  0.0f  78.0] 0} © 0 0 0 0 o o 3 6.0 1
3.0 R [PesRRE 0.0) e ] 6 0 o 0 of ¢ 00 53 0.6
36,0 ¥ PaSRRE|  0.0] B0 ¢} 0 o 0 a0 00 &3 0.0
L0 | WE [PASRREL 0.0} 8401 0 0 0 0 o o o 0 Ri 6.0 |1
28,0 | oo |snscus 00p %0l o) 0 J 0 0 of 0 3 AL
31,0 | KO OJSHSCUM] 6.0 6RO 0 O 6o 0 0l ¢ a0 RE st I
DEFTH  =memmeee COMMENT  —----——-—-
8.5 BASALT/TERTIARY BRAVEL COLLUVIUN; SILTY CLAY WITH BASALT BOULDERE.
{1.8  KEDIUM BRAY OLIVINE BASALT;SLIBHTLY WEATHERED T FRESH,
17.1  FLO¥ BOUNDRY/FALEDSOL AT 14 FEET;FLON BAMDING NEARLY VERTICAL.
2.3 PALEDSOL AT 18-18.3; SCORACIOUS 1B.3-18.6 FEcT.
26,0 PALEDSOL AT 25 FEET,
5.6 MEDIUM GRAY OLIVINE BASALT HITH QUARTL;HASSIVE,
S0 FLDY EANDING FROM 20-90 DEGREES FROM CORE AXIS.
5.0 VESICULER BELOH 54 FEET.
b1.0  MODERATE REDDISK ERGHN OLIVINE BASALT HITH QUARTI;VESICULAR HITH CLAYSIUARTI
66.0  MODERATELY WEATHERED;DUARTI CRYSTALS FILLING SONE VESSICLES,
76.0  FLDH BOUNDRY AT 73.2 FEET,
8.0 FLOW BOUNDRY AT BO.S FEET.
8.0 REDDISH BRAY VESUCULAR TO SCORACIOUS BASALT.
S0 FLOW EOUNDRY AT 69.7,
96,0 FLOM EANDING AT 45 DEEREES TO CORE AXIS.
101, FLOW EQUNDRY AT 96.7 FEET HITH 0.6 FEET CLAY PALEDSOL.
1050 SCORACIOUS BASALT;FLON BOUNDRY AT 102 FEET WITH CLAY; SANDAGRAVEL 102-103.8,
I11.0 FLOK EOUMDRIES AT 107.5;109.5;110.5, DENSE CLAY AND SAND,
{160 GRAY TO RED FALED-ALLUVIUN; CLAY;SAD;ERAVEL AND CORBLES OF EASALTIC URISIN.
150.0  REDISH BRAY TO MEDIUM GRAY VESICULAR TO MASSIVE BASALT.
154.5  ONE PIECE OF CORE 3.1 FEET LONG.
155.7  SONE FRACTURES HEALED WITH QUARTL.
165.0  ONE PIECE OF CORE 1.2 FEET LONS.
170, KEDIUK GRAY OLIVINE BASALT WITH QUARTI; MASSIVE;SLIGHTLY MAGNETIC.




COKNERTS

2
|
{
|
|

BEFTR mmmmmemee- CORNENT  =mmmmmemmm
. 5.0 ONE FIECE OF CORE 5.0 FEET LOVE
| 231.6  ONE PIECE OF CORE 5.0 FEET Lov.
L 6.0 MASSIVE BASALT; & FRACTURES IN 45 FEET OF COR.
11,0 BASELT BRECCIA WITH SAND BMD COSELES AT 737.6 FEET,
L 246,¢  SCORACIOUS BASALT ERECCIA.
Z 78:.0 FOOALY INGURATED AT 265 FEET,
2700 FOORLY T0 HODERATELY INDURATED FALEG-ALLUVIUY CONGLONERATE.
276.0 MEDIUK GRAY OLIVINE EBASALT WITH GUARTI;VESICULAR;BASALT BRECCLA AT 275.Z FEET.
281.0  EASALT BRECCIA WITH CLAY MATRIY AT 276.7-276.%;278.0-278.1S
735.0 VESICULAR TO MASSIVE BASALT
291, SLIGHTLY VESICULAR BASALT WITH GUARTI FILLING SOME VESSICLES,
795.0  FLOW BANDING 30 DEGREES TO CORE AXIS AT 294 FEET.
301.0  NASSIVE BASALT TO 298.3 FEET;BASALT FRECCIA BELCH.
| 06,0 PALEO-ALLUYVIUN;GRAYISH DRANGE PINK SAND;SILT WITH BRAVEL.
LG QL G-ALLUVIUN; BRAVEL OF CHERT;SANDSTOME;LIMESTONE; CHERT; DUARTIITE; BRANITICS
316.0 ALED-ALLUYIUM;SIGNIFICANT CLAY RECOSNIZED IN DRILL CUTTINGS.
0 PALEO-ALL UY1UM; SANDSTONE BOULDERS UF TO 0.9 FEET IN DIARETER.

Ry FALED-ALLUYIUR; HELL CEMENTED ®ITH Calbl.
A COMFLETELY WEATHERED SANDY CLAYEY SILTSTOME
Ay END OF HOLE,

[
B L e
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>




ENGINEERING GEOLOGIC LOG
BOREHOLE: MF-121

DRILLING METHOD: N@3 TRIPLE TUBE CORE
DRILLING CONTRACTOR: KELMINE EYPLORATION
START DEPTH:  0.00
LOBEED BY: CHR

SITE: MINER FLAT DAM SITE  NORTHING: 1,085,445.00
LOCATION: SUPAT RIDGE EASTING:  576,7B5.00
BOREROLE: MF-121 ELEVATION:  4,075.00

START DATE: 2/ 9/86 INCLINATION: 89.9

CONPLETION DATE: 2/12/8% BEARING: 278.5 PAGE: |
TOT CORE J---=r=-=-===--- DIP_OF FRACTURES T0_CORE AXI§ =---m-=-m-mmmmnn

DEPTH [HEATH/| ROCK | RED |RECOVERY| 90 - 7 70 - 5 50 - 3 30 - 0 |STRENETH] SCR
(fe.) | ALT | TYPE | (1) | (L) |NO|RGH|ALT| TYPE|NO|RGH| ALT| TYPE|NO|RGH| ALT| TYPE| NO{RBHI ALTI TYFE] (pst) | 1l | C
1.5 0 W fcoseemf  0.0f 475 of 0 of o of ¢ ol ¢ 53 0.0 |1
15.5 ) Wk Jcoskem| 0.0l 0.8 ) of o ol 0 o 0 o 0 53 0.0
17.9 | Wk jcosre| 0.0l 6.7 0] 0 of 0 o o o o 52 0.0
3.1 WR [cosrre| 32.7) et.of o] o 2 strlsly 2t)si]a o 17,866 0.0 |t
28.2| WS [BAD M| stel 937 7] 3 stjsifof o of 0 5|3 Fe| sa | 20,973 22.5
30.0 | W [BAD w| 7t 100.0 | 2 4] Fci s3f o] o o 0 of 0 14,758 71,1
50.1 | ¥ (BaD 4| e4.0f 100.0] 4| 4} scisafol o o} ¢ o 0 24,856) 847 |3
50.3 | WF [EAD wM| 80.2) 98.7 0] 0 of 0 Bl 3\ scieafol o 26,099] 62,0
80.6 | wF [ohoovs| 78.9) 97.4 ) 0] o s s scsafs] o3 Re)sa) ol e 21,749} 3.1 |4
70.4 | W (maoawy] 31.3]  77.6 [10f 3| scj S5 ) ol o of 0 5|3 Fep s3] o19,419) 10.7
77.2| W fsswovel 42.6] Ba.t] el 2 T{sifo| o abo2yrisa| 3 o4 Tlss] tee 0.0 |t
81.0 | WF [ssweFE| 69.7) 100.0 | 5| 2{ T|sifo| o o o 20 2 TS0 1,165 ] 4%
89.7 1 WF fsssFx] 30.2f es.sfel 2f Tisaf2 2 v{sifo] o 20 21| 78] 0.0
100.2 | W fsssFY| 574 s0.2 5] 2 T{si]of o 0] 2 T|si}2 2051 s3] 46 | 304 |4
106.5] W [sss Py 929 929t 2 T{sifol o ol 0 o2ftlsa) 787 | 929 |4
1.0 | W fssmsry] 250 733 ) 8 2/ t{safel o of o i) 2f Tisa) 2,48 | 0.0 |
120,0 | Wr [esherB| sB.2) 826 |13] 2/ T{sif o] o 3p 2/ T)sifof o 1,942 | 32.5 |t
128.6 | W fssSFL e8] se2 i3] 2{ T s3fol o of o B2 T8 L85 0.0 |1
1377 | wF fsssFR| 34| ve.0| 4] 2/ T|si]of o S| 2/ Tysaf2f 2183 46 | 155 |4
147,31 WF fsssFe| asf 977l 2\ Tisi)s| 2/ 1]|si]o of o o L,243 | 26,5 |t
155.0 | WF [sssFB} 3560 9e.8f12] 2f T{sa{3| 2/ 1|30l o 8l 3 T{s] s44 | 188
1608 | WF fsssFB| 40.5) 8949 3 T]|s3]of o of o §lo3 10l 1,087 ] 0.8 |t
175.0 | wF [sss Py 538 so.8fut] 2\ Ti{saf3 2/ 1)si]o o 32180 t7E7 )15
185.0 | wF fsssFy] 1ol 32 fuf 2 visifol o of o 32 T 83| 1,010 ] 11,0
191.0 | W fsss R sL7] 983 )9 2/ T|ssfol o ol o 20 20 18| 1,709 | 18.8 ¢

DEFTH  ===----mm- COMMENT  —~-=--===-

§ = TOTAL CORE RECOVERY > 1007

1.5 COLLUVIUN;WHITE TO REDDISH DRANGE SAND AND SANDSTONE TALUS BLOCKS.

23.1  SUPAI COLLUVIUN TO 20.5; VESICULAR TO MASSIVE BASALT;FLOW BANDED 40 DEGREES.

28.2  MEDIUM BRAY DLIVINE BASALT; MASSIVE TO VESICULAR.

40.1  VESICULAR BASALT;PALEOSOL AT 34.5 & 38.5; 0.3 FEET OF CLAY RECOVERED.




ENGINEERING BEDLOBIC LDG COMMENTS
BOREHOLE: HF-121
PAGE 2

DEPTH  —-mmmmmmm COMMENT  =---------

§ = TOTAL CORE RECOVERY > 100%

890.4 OLIVINE QUARTI BASALT;SANDY CLAY PALEDSOL 0.2 FEET THICK AT 55,5 FEET.
70.4 BASALT TO 67 FEET; PALED-COLLUVIUM 67-68.8;SANDSTONE BELOW 48.8 FEET.
77.2 HHITE TO REDDISH BROWN SANDSTONE TO SILTY SANDSTOME;FRIABLE.

89.7 CROSS BEDDED QUARTZ SANDSTONE.

100.2 IRON STAINED JOINTS 30 DEGREES TO CORE AXIS AT 98 FEET,

106,35 PALE YELLOW SANDSTONE WITH HINOR CaCO3,

L0 HEDIUM REDDISH BROWN SILTY SANDSTOME;FINE-GRAINED;HEDIUM-GRAINED 8ITH DEPTH.
121.0 WHITE SANDSTONE;FINE- TO MEDIUM-GBRAINED FRIABLE 10 {17 FEET.’

128.6 HEDIUM REDDISH BROWN SANDSTONE;FINE-GRAINED;VERY FRIABLE.

137.7 POORLY INDURATED

147.3 PINK SANDSTONE AND 5AND; VERY.POORLY INDURATED.

164.8 PALE REDDISH BROHN AND WHITE SANDSTONE;FRIABLE.

173.0 CROSE BEDDED SANDSTONE.

191.0 END OF HOLE.



ENGINEERING GEOLOGIC LOG
BOREHOLE: MF-122

SITE: MINER FLAT DAM SITE  NORTHING: 1,085,845.00 DRILLING METHOD: NO3 TRIPLE TUBE CORE
LOCATION: SUPAI RIDGE EASTING:  574,785.00  DRILLING CONTRACTOR: KELWINE EXPLORATION
ROREHOLE:  HF-122 ELEVATION:  6,075.00 START DEPTH: 0.0
START DATE: 2/ /8 INCLINATION:  §9.9 LOSGED BY: CHR
COMPLETION DATE: 2/ 7/8& BEARING: 278.5 PAGE: |
TOT CORE f---n==mmz=mmmn DIP_OF FRACTURES TO_CORE_AXIS ==---=n-mmnnmmm-
DEPTH [WEATH/| ROCK | RED |RECOVERY{ 90 - 70 70 - 50 50 - 30 30 - 0 |STRENGTH] SCR
(ft.) | ALT | TYFE | (1) | (1) |NO|RBH]ALT|TYPE|NO]RGH|ALT| TYPE|NO|REH| ALT| TYPE|NO|RBRIALT| TYPEL ™ (psi) | %) |
3.0 WRojcosceMp  0.0f  25.0 ) 0f 0 0 0 0 o o 0 83 0.0 |
.01 us [sowe 2200 7a0| 4l 20 T|si|of o of o tho3| Tlsal 17,089 0.0 |
123 ws |saoave| 95.3] 100.0 ) & 2 sc{ s3I 2| scisi)of o 20 3| sef si| 19,419) 349 i
17.4| w5 [saow| 3390 98.0| 7| afscler|z2 4 selsifol ¢ 3| 4 scj 53| 17,888] 255 |1
22,7 W {BaD wv| 2.6l 90.s {12 3| FCis1f o} o 0| 0 4| 3 rcl sl 20,198 0.0 |
7.8 | wF |sacovi| 3s.1f 97t )8l 3 sc|sef3] 3 sc|sifof o 5| 3 FC| 83| 27,963 0.0 [t
32.5| WF |Bacavs| B9.8] 100,04 4] 3\ T|si}2 3| scisifol o 2| 2| s 53| 28,274] 511
3,50 wt |sove| 4s.4l a7z s| 3| Fcisafs 3\ FCcisafol o 2 3| foh s 17,089 0.0 |
7.0 | W |mecawy| 4s.7] ee.5 |1z 4 Fc| safs| 3| Fcl s o 8 3| fc| 8| 19,419 24.8 |
57.2 | WF [BAO VY| 40.6f &7.6) 8 3| FCisa| 3| 3| FCisafo| o 33 Fo) s 10,554 256
65.2 | W (B0 ve| 7s.00 9s.tfto] 3| s safof o Ho2f Ty Sa| 3} 3| Fe) s 15,535 850 |t
76.0 | WF |BAD W] 7150 94.0 f1o] 4| 5| 831} ol o 2 3| scis3f 4] 3| FC) oS3y 18,842} 20.9
Be.4 | WS |mAD wyl 553 ee2ft2] 4 T|s3jol o 4 3| roisi|2) 3| ec)sa| 18,312 28.8 |
95.9 ] W (a0 W] s6.3] 95.7) 9] 4 Ts|of o 20 4 Fepsa |4 3| rcsa | 13,982 36.8
106.6 | WF |Bagove| s7.70  97.9 ftof 3| sc| sa| 3| 3| scjsafol o 2| 4 Fci s3] 22,526) 367 |3
118.3 ] wF {saoave] 37.8] 7e.9 ) 6| 3| T|sa) 2 3\ scisi|al 3 sc|si)3| 3|ecsil| 34,78 2904 {1
123.0 | WS [maove] 8.9 sni| 8 3 FCisijol o ol o o 0 7,768 | 0.0 |1
130.1 ) W [z0 vrl o.0] 141 o] o of o o 0 ol o R2 0.0 |t
136.8 | WF |BAD W] 52.5| B7.3 [ 6| 3| S| &3 3\ Scisifol o 3| 3) FC 83| 29,983} 19.4 |t
139.2f WF [Ba0 W] o0.0f 9.8 0f o0 of o of o o 0 R2 0.0
$43.7 | W |BAO VS| 40.0f 84.4 ) 6] 3| FCjSI|of o 20 3| FC| Y| 2] 3{FCISI| 8,078] 0.0 |t
1541 | WF {mao vs| 3.0l e3.5{t0{ 3| Fc| sifo| o ol 0 5| 3f el s 2,330 | 12,3 [
164.8 | WF [sss M| B.ef 493 |13] 3 T3]0 o of o 0 0 2,53 | 0.0 |t
175.0 | WF [sss M) sLt| 99.0 {9 3| T|sifo| o of 0 2 irisi) R s |t
DEPTH  ——mmmmmemn COMMENT  =-=-------
% = TOTAL CORE RECOVERY > 1001
8.0 BASALT/TERTIARY BRAVEL COLLUVIUM;SILTY CLAYEY SAND WITH COBBLES OF BASALT.
8.0 CONTACT OF COLLUVIUN WITH BASALT AT 3.0 FEET,
12,3 MEDIUM GRAY OLIVINE BASALT WITH QUARTI;VESICULAR AT 10 FEET,
17.4  ROPEY TEXTURE; LOST DRILL FLUID CIRCULATION AT 14 FEET.
227 FLOW BOUNDRY




DEPTH

27.8
37.5
47.0
5.2
Bh. 4
106.5
118.3
123.0
130.1
136.8
143.7
134.1
1464.8
175.40

ENGINEERING BEOLOGIC LOG COMMENTS
BOREHOLE: HF-122

§ = TOTAL CORE RECOVERY > 1007

MASSIVE BASALT BELOW 24 FEET.

FLOW RODUNDRY AT 33 REET.

FLOW BOUNDRY WITH PALECSOL AT 41 FEET.
MASSIVE BABALT TO 63 FEET.

YESICULAR BASALT

MASSIVE BASALT AT 104.5 FEET.

HASSIVE BASALT TO 114.2. SCORACIOUS BASALT TO BASALT BRECCIA BELOW 114,2.

FLOW BRECCIA; SCORACIOUS FRAGMENTS CEMENTED WITH CLAY.

CORE BARREL MISLATCH; SCORACIOUS BASALT FRAGMENTS RECOVERED.
SCORACIOUS TO MASSIVE BASALT.

SCORACIOUS BASALT.

SCORACIOUS BASALT 7D 150.3. PALE RED TO PINK; FINE-GRAINED SANDSTONE.
AT CONTACT <,25 FEET OF PALED-COLLUVIUM. MODERATE BROWN SANDSTONE.
PALE PINKISH YELLOW SANDSTONE; FRIABLE;)75L BUARTZ SAND. END OF HOLE.

PABE 2



ENGINEERING GEOLOGIC LOG
BOREHOLE: MF-123

SITE: MINER FLAT DAM SITE  NORTHING: 1,085,307.00 DRILLING METHOD: NG3 TRIPLE TUBE CORE

e,

LOCATION: SUPAI RIDGE EASTING:  577,018.00  DRILLING CONTRACTOR: KELMINE EXPLORATION
BOREHOLE:  MF-123 ELEVATION:  6,113.10 START DEPTH:  0.00
START DATE: 3/13/8% INCLINATION: 90 LOGSED BY: CHR
COMPLETION DATE: 3/22/85 BEARING: 8 PABE: 1
TOT CORE J---n==m=-z==m== DIP_OF FRACTURES T0_CORE_AXIS =----=nmnnmmnmmm
DEPTH JWEATH/| ROCK | R@D |RECOVERY! 90 - 70 70 - 50 50 - 30 30 - 0 |STRENSTH| SCR
(ft.) | ALT | TYEE | (%) | (1) |NO|RGH|ALT|TYPE|ND|RGH|ALT| TYPE|ND|REH| ALT| TYPE| NO|RBH|ALT| TYPEL (psi) | (1) | CX
53.0 | WR |TeseRE| o.0] 39.4{ 0 0 of 0 o 0 o 0 53 0.0 |t
s8.0 | W5 [sss ru|l 20.00 stof s 3\ T|sifol o Aol T safe 3Ty 7,319 00 |t
58.8 | W5 [sssFM| 0.0l to0.0f 4 2/ T[SI] 0] 0 o 0 0 o 12,739 0.0 |1
6.7 W |sss M| 3240 47| 9] 4 T|SI|of o Bl 4 Tisi|s| 3T|sa| &350 0.0 [t
88.5| WF fsss M 0.0l 358 | 4 &/ T|si|ol o 5| 3y Tisaf3l 3jT]sa| 7,457 0.0
70.4 | W [ssscvr| o.0f 4s.9f 3] 2f T si]of o 0 0 2 3 TS0 5,82 0.0 |1
76.2 ] W |ssucrR| 0.0l se.e f19) 3| T]si| ol o 3| 3Tl 2 visa| v,u48 ) 0.0 |t
g0.4 ) W {sss el 110l s2.405 3 T|{sfol o o 0 20 2| T s3] 10,564 0.0 |3
g6 | W [ssseul 0.0 sa.5)5 3 T|sifol o of 0 6 2| TS| 7,788 0.0
89.8 | W |sss Fw| so.ef 100.0) 8] 2 T|sifol o 32 TSI 3 2T 9,000 50, |t
95.2 | WS |sss M| 33.5] 9m.2fto] 2f T|sifo| o 6| 2/ 81} 81| 2| s1)s3| 2,908 20,4 {1
1007 w5 fsssEM| 20.7] 93.6) 6 2/ T8I0l o s 2| stlsyju 2)sifsal 3,029 0.0 |t
106.2) w5 [sssFel 9.1 9227 2fTisrfol o 5| 2\ s 83 ) el 2 s1fsal 1,787 391 I
1.8 | s fsssFMl 557 ant|s) 2f Tlsifol o 2 o T|sals| o st sa] 1,912 35
1209 | w5 [ssuore| s2.60 8e.3f10f 2{ T|sr]of ¢ 70 2 t)safel 2 T|sa| 1,320 55 |4
131.9 | WF [sssFR| 23.3] es.2 (23 2/ T|si|o| ¢ 32 Tsayst 2l T)sa| e99 |85 |t
$L.9 | W fsswsre] 650 1750 4] 2/ TSI 0| o o 0 2018 7 | 00 |
1519 | WF |ssMcve| 22.0f 42.5( 7] 2f T{s1|0f o 3po2 T2 2 Tisa] 1,320 18.0
6.9 | W fsscoe]  0.0f .2 o] 0 0| o o o o 0 R 0.0 |3
7.9 | #F fsswsve] 26,00 330 {2l 2[ Tlsifo] o of 0 20 218 Rt | 260 |t
181.9 | WF [ssMsve| 0.0 0.0 of o of o o o o 0 R 0.0 |t
190.6 | WF fssH vl 7300 92.0) 5| 2fT|sifof o of 0 70 2f T8 Rt 730 |4
196.8 | WF fsssvel 12.6l 3390 5| 2/ v{si]of o ol 0 Io2dt]sl ow 0.0
202.9 | WF |SS5 FB| 45.9) 3.8 09 2/ T|SI|o 0 of o 2018 Rt | as9
2070 | W |sss Ful ool 707 )| 2] T)safol o ol o 0 0 Rl 0.0 |t
DEPTH  —=-----om- COMMENT  ----------
53.0  TERTIARY GRAVEL OF SAND SILT CLAY COBBLES AND GRAVEL OF GRANITICS;SANDSTONE.
58.0  TOP OF BEDROCK AT 53 FEET. WHITE TO PALE YELLOWISH ORANGE SANDSTONE.
58.8  SANDSTONE; FINE-GRAINED;POURLY LITHIFIED OR INDURATED.
64.7  HODERATE ORANGE PINK TO WHITE SANDSTONE; FINE-GRAINED.
70.4  SANDSTONE/CLAY BRECCIA.
76.2  SANDSTONE AND SILTY CLAYEY SANDSTONE BRECCIA.
80.4  MOTTLED;PALE ORANGISH PINK;WHITE AND MODERATE REDDISH BROWN SANDSTONE.




ENGINEERING GEOLOBIC LOG COMMENTS
BOREHOLE: HF-123
PABE 2

. BEPTH  —mmmmmee- COMMENT  —-mmmmmmmm

b 89.38 WHITE SANDSTONE;FINE-GRAINED;POORLY INDURATED.
P 93.2 IRON STAIN ON SOME FRACTURES.
100.7 MODERATELY INDURATED; IRON STAINING ON SOME FRACTURES.
£ 106.2 HODERATE IRON STAINING.
. 111.8 HHITE SAMDSTOME; FINE- TO MEDIUM-GRAINED;POCRLY TO MODERATELY INDURATED,
E 121.9 WHITE SAMDSTONE TO 113, INTERBEDDED SANDSTONE AND SILTY SANDSTONE;SOME CLAY.
§ 1319 MODERATE REDDISH BROWM SAMDSTONE; FINE- 7O MEDIUM-GRAINED:PODRLY INDURATED.
3 | 141.9 SILTY GAMDSTOME;LENTICULAR TO BEDDED;POORLY INDURATED.
P 161.9 YERY POOR RECOVERY.
171.9 HODERATE YELLOWISH ORANGE TO PALE REDDISH BROWN SILTY SAND{STONE).
181.9 NG RECOVERY! ROCK TYPE ASSUMED FROM ADJACENT ROCKS.
190.6 HODERATE REDDISH BROWM;YELLOWISH ORANBE AND WHITE MOTTLED SAND(STONE],
207.0 HOLE CAVED;LOST DRILL STRING; END OF HOLE!




L) ENGINEERING GEOLOGIC LOG
BOREHOLE: MF-124

L SITE: MINER FLAT DAM SITE  NORTHING: 1,085,430.00 DRILLING HETHOD: NB3 TRIPLE TUBE CORE
LOCATION: 5UPAI RIDGE EASTING:  575,820.00  DRILLING CONTRACTOR: KELMINE EXPLORATION
; BOREHDLE: MF-124 ELEVATION: 6,080,560 START DEPTH:  0.00
L START DATE: 4/ 1/86 INCLINATION: 90 LOBBED BY: CHR
E? COMPLETION DATE: 4/ 4/86 BEARING: 4 PABE: l
- 10T CORE}-—--rmmmmmmmemme DIP_OF FRACTURES TO CORE AXIS —=-=-=--—meeomen
, DEPTH JWEATH/} ROCK | RGD JRECOVERY 70 - 70 AL 30 - 3 30 - 0 STRENGTH] SCR
{1 {ft.) | ALT § TYPE} (%) {2} |NO|RGH]ALT|TYPE|NO|REH]|ALT] TYPE{NDIRGH|ALT| TYPE| NO|RGH| ALT] TYPE| {psi) Gy 1 CH
23.0 7 HR |TGSBRBY 0.0} 1L.3}0f O 0 0 0 0 0 0 53 0.0}t
£ 28,71 H5 §BAD VWL 0.0 100.0} 3} 4 T SIj0] O 20 T80 0 8,544 | 0.0 |t
1 28,07 WS {BAD VY 40.91 79.41 3 3| TS0 0 0l 90 S| 4 PG BI 13,674 0.0 |1
29.90 WS {BROBWW] 0.0f 737 {3} 4] TSI} O O 0 0 3i 4 FC) 53| 18,953 0.0
é 33.11 WS {BAO WW 19.B] 49.B{11] 4 T si}o ¢ o 0 6 3} 5C| 8 | 23,303} 0.0
L | 40,31 WF iBADAVVY T7L.9) 100,00 4] 3 T S51190f 0 20 31 SCH SIS 3 TSI 21,749) 47.1 |t
[ 43.4 | WF |BAROQVMl 46,11 729} 3| A FCI SIf 0f O 20 HT5)0 0 21,.439 29.4 1t
é 30.2 }- WF (BAOBVVL 89.21 100.0] &) 4] SCl 84} O] 9 0l 0 o 0 13,982} 45.2 |t %
a5.4 ] WF |BAODOVMI 41.2f 9464 5 3y SCL SI}0) O 4; 3y SC} 53 | 4] 3| SC| 50} 24,834} 28.8
80,1} WF {BADQVHM! 93.5f 100.0] 0 O 1 3 8Ly siIpof 0 0] ¢ 22,992} 93.6 |t %
63.1 1 HF {BADAVMI 87.0] 98001 i 3 TISI1 01 O ol 0 fth 31T 831 22,371 87.0
70.2 1 WF {BADAVM 100.0] 100,01} 0f O 0 0 0l 0 0] ¢ 19,4191100.0 |
75.3 1 KWF |BAOGVMI 94.1} 9B, ) 3 3P SCy BIpOf O 0 0 40 3 SC| 83§ 19,284} 5.1 it
80.0 | WF |EADBVMY 34.91 100,01 3f 2({ T | &1} 0 0 6{ 2j 5C} S3 | 3] 3| FC| 54} 22,080} 22.3 4
85,0} HWF |BADRVMI 55,6 921 6] 3 TSI} O O (U 1y 3} SCY 53 1 17,884] 22.2 |%
90.9 4 WS |BAO WV 44,4 87.6 % b 3y T GIPOL OO 0y 0 T4 3JFCy 81} RS 4.3 |4
0 96.0 1 WS {BADQVHY 100.0f 100.0f 21 3| TSI} 0} O 0] 0 2y 3} SC) 83 1 25,245) 4B.4 1t 4
: ; 99.4 1 BS {BAOD VVI 47.601 100,01 5i 3} SC; SJ1 20 3JjGElSIP O] 0 2 20 SC) S3f 14,914] 0.0 [t %
101,3 ] HC jSSSFMp 0.0 10001 0] © 01 0 0 0 01 0 8,700 | 0.0 ! %
106,0 § HC |SS5 FH 0.0 B.3j 0l 0 0 0 0y 0 0 0 2 0.0 |1
1.0 § WD O {SSSFM] 0.0 .01 07 0 01 0 0p 0 0 0 52 0.0 |t
{16.0 | WS SSSFM} B.8f 5800 4] 20 T (SI] @l 0 A4 TP 8Iop 0 R1 0.0 }t
121.0 | HWC |SS5 FHp 0.0 .00 00 0 00 0 0 4l 0 52 0.0
126.0 } WM |SS5FBy 0.0 54,00 8) 2/ T{S8I| 0] © SpoTysd2) 24 Tyisil o 2,020) 0.0 {4
131,31 ] HC 855 FB] 0.0 6.0 ol 0 0 0 0f 0 0 0 52 0.0 ¢
136.0 1 WS |S55 FB} 0.0 .04 01 0 0 0 0 ¢ 0] o0 52 0.0
| 141,0 § HC |SS5FB} 0.0 .01 0 0 0 0 0 0 0 0 52 0.0
} 1460 } WF |SSS FB} 67.01 93.2) 6f 2] T| 540 0 6 24 T15]0] 0 1,243 1 67,0 |%
191,0 } WF §SSSFB} 31.2) 7341 7] 24 TSI} 0] O SbA TSI 2 Tisd) 1,243 ) 2400 |t
136.0 ] MWC |555 FB} 0.0 0.0 0] 0 0 0 0p 0 0 0 §2 0.0
- 161.0 1 WF §SSSFBy 37,01 76,00 7{ 2J T{SI| O] O 20 2l T{SIp2l 24T)]83}) 932 0.0




ENGINEERING GEOLOGIC LOG
BOREHOLE: MF-124

SITE: MINER FLAT DAM SITE  NORTHING: 1,085,430.00 DRILLING METHOD: NG3 TRIPLE TUBE CORE
LOCATION: SUPAI RIDGE EASTING:  576,820.00  DRILLING CONTRACTOR: KELMINE EXPLORATION
BOREHOLE: MF-124 ELEVATION:  6,080.50 START DEFTH:  0.00
START DATE: 4/ 1/85 INCLINATION: 90 LOSEED BY: CHR
CONPLETION DATE: 4/ 4/86 BEARING: @ PABE: 2
| I D — DIP_OF FRACTURES TQ CORE_AXIS —--mnmmmmnmmmmmn
DEPTH [WEATH/| ROCK | RED [RECOVERY| 90 - 70 70 - 50 5 - 30 30 - 0 (STRENGTH| SCR
(ft.) | 'ALT | TYPE | (%) | T4 |NO|RGH|ALT| TYPE| NOJRGH| ALT| TYPE| NO|RGH] ALT| TYPE| ND|RBH ALTI TYPE| (psi) | (D) | C
te6.0 | WF fsssFe| 39.0f 9s.0fs| 2 T|sifol o o) 2l T|sala 2l tlsif st | 200 |1
700 | W |sssre| o.of so.of sl 2f i)z zfv|si{3 2 t]sifo] o Rl 0.0
176.0 | W |sssFe| 9.0f so.0f 2l 2[T{srfof o 3 2 1]l o Rt 0.0
180.0 | ®c [sssre| 0.0 0.0 0| 0 o o of o o 9 52 0.0 |1
1
DEPTH = COMMENT  ———-mmmmm-

§ = TOTAL CORE RECOVERY > 1004

3.0 TERTIARY GRAVEL OF CLAY SILT SAND GRAVEL AND COBBLES OF GUARTIITE;QUARTI .,
4.7 CONTACT WITH BASALT AT 23 FEET. VESICULAR BABALT.

8.0 HEDIUM GRAY OLIVINE BASALT. VERTICAL FRACTURES FILLED RITH SILTY CLAY.

0.3 1 T0 3.5 FOOT HASSIVE BASALT INTERVALS.

3.4 HASSIVE BASALT TO 41.7 FEET. CLAY FILLED FLOA BOUNDRY TO 43 FEET.

0.2

. HASSIVE BASALT TO 446 FEET. LARBE YESICLES (0.05 FEET) BELOW 44 FEET.
0.1 HASSIVE BASALT; FLOW BANDING 40 DEBREES TO CORE AXIS.

70.2 HASSIVE BASALT; OME PIECE OF CORE 3.1 FEET LONG.

75.3 FRACTURES ’STAINED® WITH CLAY.

90.9 FLOW BOUNDRY AT 88 FEET.

180.0 N0 RECOVERY OF CORE. END OF HOLE.




. ENGINEERING GEQLOGIC LOG
BOREHOLE: MF-172SA

SITE: MINER FLAT DAM SITE  NORTHING: 0 DRILLING METHOD: NO3 TRIPLE TUBE CORE
. LOCATION: SUPAT RIDGE EASTING: 0 DRILLING CONTRACTOR: KELMINE EXPLORATION
8 BOREHOLE:  HF-1250 ELEVATION: 0 START DEPTH: 0.0
) START DATE: 4/ 5/86 INCLINATION: 90 LOSBED BY: CHR
CONPLETION DATE: 4/ /86 BEARING: PAGE:
DEPTH [EATH/| ROCK | RaD |RECOVERY| . 90 - 70 f rqpr FRACTURES TOLORE AXIS o-omoromeoromns STRENGTH| SCR
§ (Ft.) | ALT | TYPE | (1) | (1) |NO|RGH]ALT| TYPE|ND|RGH| ALT| TYPE|NO| RBH| ALTI TYPE| No| RBH(ALT| TYeE| " foas) | Gii | cx
t
7.0 | W {teseRe| 0.0 3.0 0 of o o 0 ol o 52 0.0 |t
) 10.0{ us feaowl 770 100.0] el 8] 7)o o o o ol o 9,000 | 0.0 |t 4
N 15,9 w5 |saovy] 9s.ol 100.0) 4] af 1))t 3visi]ol o o o 19,574) 65.3 |t 4
2031 s [seowe| es.9] 963 sl 4| s1)safol o o o o o 20,973) 4.1 |1
2551 ws |0 w| 5.9 to0.0f 5| 8l T{si]ol o tf sisclsalal o5l ec|sof us,003 205 |t
30.7) ws [saow| 2.3 w0 S| 3 sclsifol o of o 5 3 kel sa| 17,089 382 |4
36.0 | W |eaoave| ee.d] w1l s 3lsclsalol o o 0 33 ref sl 2,79 4a2 |1
a0 | wr [sacove| tooco] w002l 3\ T sl e| s{risi]oel o 1| s{rclsr] z0,87) 7a2 |
16,0 | W [eacows| 98.0] 980 o] o of o o o o 9 20,507) 98.0 |
si.0 | wF [seoov| se.sl t0o.e 3l 3| Tl 3lt|si]ol o 2 3| T)si| 25,633 5.0 |t o3
- s6.0 | WF |maoave| 100.0] t00.0 ] 1] 3/ T o] o ol o i 2| wel sa| 23,92)t100.0 |t 3
61,0 | W [sacovel 97.6] too.0 ) t| 3 scisaf2 3| sclsiol o o 0 25,167} 7.8
66.0 | wF [snoovel to0.o] w0l 1| 5| Tsifof o o o of 0 2,701 92,2 |1 3
] 7.0 | W |seoaw| e.8l ve.0l 8l 3| Fc|sa|s| s el sioel o s ol fcl sal 1,882 0.0 |t
76.0 | wn [saoowl 12,00 1000 | 7] 3 ro|safel 3l eclsi]ol o s 4 Fclsa| 10,008 0.0 |1
81,0 | w5 [maoawyl se.al om0 6| #f Fclsa) ol o o 0 of o 12,828) 56.2 |1
g6.0 | WS |paoave| 9s.6] 100.0] 3| 3| sc| sl ol o o 0 o 20,19 85.0 |1
s.0 | ws |masawsl 9.0l 1000 ) 3 4l 7] silol o ol o o o 19,885] 93.0 |3
96.0 | wF |aoave| 100.0] 100.0 ] o] o of o o of o 18,642 100.0 |1
101.0 | W |saoavs| 97.0f 00,0 o o of o 1] 3l rcsalol o 15,53] 97.0 |1
1.0 | o [seoavs| a7.20 s | ] sl 7]l of o 1| 3 sl safol o 18,332} 47.2 {1
6.0 | w [eavavl 42.0] 0.0 o] o o o o o of o 20,507] 20.0 |1
12,0} ws |ssucrel  o.o] amaf 9l 2/ T)sa) ol o ol 0 o o L7971 0.0 |t
126.0 | W lsss el ool 730l ol of o o o o 7 21l el s 0.0 |3
13,0 | W [sssFml ool 72208 20 T{silol o TEFIR SRS K1 NETE S SR Y 0.0 |t
36,0 | W fsssrel o0l 0ol o 0| o of 0 ol o R 0.0 |t
1.0 W Jsss el o0 e2.0] 0 o 0| o o 0 ol o 1,709 | 0.0 |1
.0 | W fsssEe 0.0l e0f ol o of o o o o o Rl 0.0
150.0 | wr {ssses| 0.0l 4660 o 0| o o o ol o Rl 0.0 |1
: 156.0 | W 555 Fe| ee.s| 7.0 of o of o 2l 2| 1)ss]of o Rt | 58,0
J 61,0 | w |sssre| 35.4]  ee0) o] o 0| o sl 2 1]ss]ol o RU | 20,0




ENGINEERING GEOLOGIC LOG
BEOREHOLE: MF-125A

SITE: MINER FLAT DAM SITE  NORTHING: 0 DRILLING METHOD: NA3 TRIPLE TUBE LORE
LOCATION: SUPAI RIDGE EASTING: 0 DRILLING CONTRACTOR: KELMINE EXPLORATION
BOREHOLE:  MF-125A ELEVATION: 0 START DEPTH:  0.00
START DATE: 4/ 5/86 INCLINATION: 90 LOGGED BY: CHR
e CONPLETION DATE: 4/ /86 BEARING: 6 PAGE: 2
‘ 107 CORE J----n=-m===mm-mv DIP_OF FRACTURES TO_CORE_AXIS -=----=nn-mmmem-
DEPTH [HEATH/| ROCK | RGD IRECOVERY{ 90 - 70 70 - 50 50 -3 30 - 0 {STRENBTH| SER
(Ft.) | ALT | TYPE | (2} | (1) [NDJREH|ALT| TYPE| NO|RGH) ALT| TYPE{NO}REH| ALT| TYPE| NO|RGH|ALT| TYPE] (psi) | 1) | CM

t66.0 | F fsss PRl 20.0f 72007 2/ T|s3)6 2 TisI]o| o o o R 20,0
170.0 | W fsssFBl 0.0 77.5] ¢f o T8I ) 6l 2fT s3]0 o Rt 0.0 |t

wn

# = TOTAL CORE RECOVERY > 1004

7.0 TERTIARY GRAVEL OF GRAVEL AND COBBLES IK A SANDY CLAYEY SILT.
10.0 CONTACT WITH BASALT AT 7.0 FEET. MEDIUM GRAY OLIVINE RASALT;VESICULAR.
14.9 FLOH BANDING AT 12 FEET.
20,3 HEDIUM GRAY OLIVINE BASALT; KASSIVE
25,3 VESICULAR AND FLOW BOUNDRY AT 20.8 FEET.CLAY FILLED VERTICAL FRACTURE 22-74.
30.7 VESICULAR BASALT;SLIGHTLY HAGNETIC
56,0 HASSIVE BASALT
46.0 MEDIUM GRAY OLIYINE BASALT WITH OUARTZ;NMASSIVE.OME PIECE OF CORE 4.9 FEET.
51.0 VERTICAL FRACTURES DECREASE "RAD® AND '5CR’,

36.0 FRACTURE AT 10 DEGREES 7O CORE AXIS HEALED WITH BUARTZ.

6.0 VESICULAR BELOW 63.3 FEET.

71,0 FLOW BOUNDRY BASALT STARTING AT &6 FEET.

76,0 MEDIUM BRAY VESICULAR BASALY TO 73 FEET. *PALEO-SURFACE’ STARTING AT 73.
81.0 HEDIUNM REDDISH GRAY OLIVINE BASALT;VESICULAR;FLOW BANDING AT 10-20 DEBREES.
86.0 MOSTLY MASSIVE BASALT.

91.0 FLOW BANDING AT 80 DEGREES TO CORE AXIS.

36.0 MEDIUM GRAY OLIVINE BASALT WITH BUARTI;MASSIVE;SLIGHTLY MABNETIC.
101.0 ONE FRACTURE IN 10 FEET OF CORE.

110 HINOR FLOW BANDING

116.0 VESICULAR AT 141.7 FEET. SANDSTONE CONTACT AT 12,2 FEET.

121.0 PALE REDDISH ORANGE SANDSTORE;FINE-GRAINED;SILTY & CLAYEY INTERBEDS.
126.0 SAND{STONE) FINE- TO VERY FINE-GRAINED;VERY PDORLY INDURATED.

131.0 GRAYISH PINK SAND(STONE);>73% BUARTI SAMD.

136.0 VERY POOR RECBVERY
141,90 HODERATE REDDISH ORANGE SAND{STONE);FINE-GRAINED;VERY PODRLY INDURATED.
15090 THINLY BEDDED SAND(STONE].

170.0 HODERATE REDDISH ORANGE SAND(STONE). END OF HOLE.




APPENDIX C

Histograms of Geologic Logs,
Fracture Distribution by Dip,
Fracture Frequence, and

Hydraulic Conductivity



25-Jun-66 MINER FLAT DAY SITE: MF-102: ENGINEERING GEOLOGIC LOG
RECOUERY RG0 SCR STRENGTH ELEV,

DEPTH ROCK TYPE 0% 100% 0% 1002 0% 1002 0 40,000 pst (feet)

M feeteds 144 1 PHET bbbt 44444 17’479 5,070_5
= Tebbbeetatbberettieet  DrEbEEREbrEEEAS RS THErtbEbb bbb EbE 17,479 6,066.0
g Theastitbeddedpeddat  [Rotbiseetidte Thtedttatiitss 1444444444 b0t4444 ]9,863 6,055_5
’ n Phpddstbttradartsts  [Heieetiitiribies THesdbttdidtitees VREEt bR E bbb bbb b44 22,723 6’04?_9
[REIZZEXTRSTLIR LIS THedtedivt feeseits THE bR R et R E 404 19,068 6,037.5
Ry Ry A Y T S AnAaaals Heetd THtredstsdatitets 17,479 6,028.5

LU Thtidetbeetetisbitis [Hrttistesreees frestess RIS TRRTTRNTS 17,797 6,018.9
1 } R Ty T SRR Te AT S RN IA L A aa T fredsreeress PHEFFEEEEFEHHF 80 R0 E 444 44 21,331 6,009.0

f? REARREARERTEES AR L N R RS A LA [Heteterets PHEBRERER R b R R 23,041 5,999.2
7 A tesstaasrirsrrness Leprsd f+4 Lrererreen 11,123 5,989.4
1111 Teeted i i THEtEbr bbb E44 ]9,068 5,979_7
[T 1. i 1 0 5,999

| ftttireddst [Hiee I R 17,473 §,960.1
TRbbbrbttdbereitttss [ Heateditadst JHEEEEREEE Y YRR e s 30,19 5,950.3

T trsesesens e L e 1,767 5,941.7
: 150.1 DUGEIL fagirtspbeptttettsts  [Hettdeestitsss [ET2ESTE ) THERR R RS H R H R IR R R F b E R E 444 35,753 5,991.7
! 160.3 J”#h'&” Thbbdbbttibteatbibbat  [Hrbibiatiiiig IRRTEISRESX TSRS PHERRRE bR bbb 44 e 23,502 5’921_7
170.6 R Ty N ey R TR T F Y L R A A R SRR e Y e T YRS TR TR YRR 301985 5,9]]'5
180.7 IIHITﬁH }}{+++++0++++&++++4++ Theteabttereetittts  [Hrbbettitieesdss THERHEHH 44404 b bbb 44444} 28,397 £,901.7
140.8 A Db hbbtdadttst  DRHEHRREREERRREREIAE JHERPERRERIER AR DR R R R R R R e bbb R bbb bbb 31,780 5,891.9
2009 00 Pipedbdtibbtittibit Jirbtbiietibbet THidtteattttats PERERHEPHEER R ER R R R b bbb £ 4 34,958 5,882.0

e 211'0:ﬁii Ry Ry Y N e AL R 2 e [REERE2ZEETS S22 THEEREHEEHER R E b H R b E bbb b b4 44 33,359 5,372,1
220,4-é£¥25{§§;++0+4+0++++0 THebtttes Tis Ry N S Y Y T R TP 25,424 5,062.9
30,6 i iy h i B 5,853.0
2326 i b i L 0 5,851.0
2377 ; Slbrbbbbrbbb R i f 1. 0 5,846.0
: m.0. et b i IR g 58428
2431 PR P b i ¢ 5,834.3
757.9 - Dhpbttbtttbtest !, 1 1 8 5,826.3
263.8 R U lbpbebbbbbbbE Phetetttt THits {4t 2,701 §,320.4
2699 Lo it P44 pH I 353 §,814.5
28t.0 : [+4 h b P+ 2,381 5,803.7
291,0 STt it R IR T TR T e e T 795 5,793.9

301.0 j_;”#_i7}++++++++++ RIZXETITL Pereeesrits L, 35,7841
0 i b THetS 444 h bbb Ebbe JHEHERIIREIMRE I b4 |4 ]’]92 5,774.4
321.0 "—i‘jlsi}+++++‘++++++++ Thettess [ERZEXIT et 2,25 5,746
4 7210 E§$i§§§§:+++++f+++é THettedts IRXXZRTY !, ns 5,754.8
1.0 4 444 E 4 Hb 44 Ltrttttt Lhbpbebss ! 74 5,745.0
251.0 Potetdbattstes {retteeeddrts [EZTITTINRRY X 1,307 5,735.2
361.8 DREtRE b beaebabtaibe LHEEHPEEREPEREERREREE L RR R R R PR e 4,290 §,725.5
.0 TRttt ba bbb atbs  LREEEREEIRERREEAEREE  JERREERRREREEE R )4 1,827 5,187
375.0 FERERRRERREEAEEAEEAEE LER bbb e bbb bbbt bbb bR b e bR b b 4 2’301 5’71]_8
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HINER FLAT DAY SITE: MF-102: FRACTURE LOG
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5,066.0
6,055.6
6,047.9
§,037.5
6,028.5
6,018.8
6,009.0
5,9%.2
5,909.4
5,319.7
5,369.9
5,960.1
5,950.3
5,341.7
5,931.7
5,921.7
5,911.6
5,%01.7
5,891.9
5,882.0
5,872.1
5,862.9
5,863.0
5,851.0
5,846.0
5,842.8
3,834.9
5,826.3
5,820.4
5,814.5
5,803.7
5,793.9
5,784.1
5,714
5,764.6
5,754.8
5,745.0
5,735.2
5,725.5
5,715.7
5,711.8



| 25-Jun-86 MINER FLRT ORM SITE: MF-102: FRACTURES and HYDRAULIC CONDUCTIVITY
[ TOTAL NUMBER OF FRACTURES
b RECOUERY PER INTERUAL HYDRAULIC COMDUCTIVITY ELEY.
UEPTH ROCK TYPE 02 100% 0 10 (en/sec) (feet)
8.0 ATy [t aets R M 6,070.6
’ 12.7 ﬁ]‘ﬂul LRttt tdtedt  [Hedbeibes A 6,066.0
’ 73,3 (LLILILHJL | ##+esbebtbbibiasatt  Jeberberts L3TE-03 ++oeeeerterssrinririetsiirsirsairinss 6 056
34,21 y Lﬁ';,”H,,,,HHHHH“ EETTYITEN 237003 ##t4etrestirertsstetesretttbettrsrtre  § (47,9
L 41, 8 IO Pedestststvtessst Tiatbeddss 5.02E-00 #++tsettsrtirtrettatsss 6:337.5
o t1.0 II:T]IW{HHHHHHHHHH Thtbetideatts §,020-00 #4+444+atsbtitbeistiing 6,028.5
61,0 VTR e rererrirestarene Lervtets 1 24E-04 reevaerssrissrirtttetins 6,018.8
. .0 ﬁm It eebrrsrsrrseeantesss Joresess 1,240-04 #ottstitatttstretssttiise 6,009.0
f 81.0 Dlpbebpesatbbebabtbit Lhribbie4t 2,08E-04 seterttrersistresstessstis 5,999.2
91.0 ' AR R ARTARASLER SR VhEdt4tdd bbb batiatitdsid 7,08E-04 tHte4e44444tbated 0414104444 5,989_4
o1 101.0 ; ; Phebes ' 2.68E-08 #+etetesssttbrrsititerttts 5,979.7
§ § 1.0 Libaes ‘| 298004 #+eeettttiirttesttbsrtrrties 5,969.9
” 121.0 R Hetietiess 2,90E-09 t+tttttsbrererrerreitbiites 5 360.1
131.0 ¢ R AR S Rt E N R A 1.08E-09 ++44stttdaerttttetttreess 5:95[]_3
139.8 PHetbiedes TRECHEHHEER R R ER bR R b4 F.00E-04 teeeeatrtttsrssrstterssss 5,941.7
’ 150.1 \ l' lllll"”””““””““* Phedtestddetss 0, 430-07 ++eteatteaatrass 5,931,?
160.3 ﬂﬁ“‘m Lhbtebeatbetibabbiee | pbobeets 8.430-07 +eresrretrsrrass 5,921.7
: 1706 UNRATLI | t+etbressbtttsatest  4d LAE-05 thessersrerststirite 5,911.5
: 180.7 }!m l” DrEbbEREREREERERE R L RebEEE LUE-I5 t+#+tarrverstrinrinnt 5’901 7
! N o
190.8 BLILTIEN 4644446 t4ettaataes [ 6. 94E-05 #teestestsrtatsrttastss 5,691.9
o 2(][].9)' Bl Errtrtsbpesttetists  reites B.94E-05 tHesssrtrerirsrittoreiss 5,882.0
1 .10 j n’i:i' (YRS SRR IS X PR S R TSV SRR 2 B.94E-05 e4testertsrarsisitistass 5,8?2.1
H 220.4Aé?.??‘1‘.? FPPPPTTTITN ebbatid B.940-00 #4ttttbbtesststtssiibts 5,862.9
N 230.6 L !, 1.S6E-04 tttetitttttesressstsreress 5,853,5
? 2226 . ! 1,G6E-04 ++eetttssearesressrtesist 5,851.0
237.7 [odebisdtasts 1, 1,560-09 tedsttttreststssstirtesits £,846.0
. Lert | 1.030-03 #tedttttttettsrtbsstsbbiiitesrdtbss 5,842.9
3 249,1 Vetsbbisd ! 1.52E-03 t4+t44tt4tetsittbetttisetsbistissd 5,834,9
i 257, [EEZXSTRSIT IR 1 1.53E-07 +tettbersstrtbbtraritesrstiiettess 5.826.3
263,952 Jeetttbitiittedes Treeet 1,530-03 #4s40440 0040 0bb a4t 84 044 b4 444444 5,820, 4
269,9 et iy 4,000-04 +t4+45+00sbttatstbattittests 5,814.5
281.0 Lo ! 4. 000-04 #4444 4111404281144+ 44444 5,803.7
! 291, Dhbttereredetatie i LR L R TR P T T T T §,793.9
301,10 Pebedediessd i T 44E-04 te44atvbttsttrrrbetbiesetts 5,784.1
‘ X ! T, 98004 #4440t bbttattititttetitte 5,774.4
! 5 Letsed 1.470-05 s44e4asttriesessrtes 5,7%64.6
Rpoe TebbtbesbE TATE-0G t4tetstrretsrsress 5,754.8
30 e estes BLETE-06 +teeatsrsssbsprasns 5,745.0
1.0 % Tebtebthetite Lieeats 8.01E-06 +++tttttsssestsrsss 5,735.2
361.0 /{HHHHHHHHHH i B.OIE-06 #otetttrtrartaraess §,725.%
7.8 /% T TT I 8.01E-06 #+steerrrrsrrertins 5,715.7
375.0 PN B.61E-06 +++teratrarinsrins 5,711.8
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25-Jun-96 HINER FLAT DAM SITE: MF-105: ENGINEERING GEOLOGIC LOG
RECOUERY ROD SR STREHGTH
CEPTH ROCK TYPE 02 1003 02 100% 0% 1007 8 40,000 psi
| Jedtitiitts [RTTITEN) 4 134444 ebtberittsess
TEbbbtababbbtat ottt [Hebitbetiesd 322 [E32ETTE TR IRTTTRTIN
(8 Dhedtttstttstrttsss  JHErddestbsdidbbttt  [RO4R430 0000004 [Hadadabbbestiss
Thettdttbbbttattitits [ HEebtibiets L THEE R bR R E R R b4
THEERHE 10444944 [bebeibtitits THedes PHEREE 444444444
v THERREIPRER R R R RS [P R R bR bR Tritbesss TEtbbed bbb tbbbéttatiss
36.0 ] '}“ﬁ?, R A I R R R R T Y AL S L T Y T A S S O PUOUOUTOR
40.0 l o Lebbtradddtidtedtbirs  [Hirbrtiiitesdieet REEXZ IR PHERRERR R R R 44
50_2»&&'53[] TRbttteteabeibettats Jhiteterste {444 R T TS R P P TT Y
£9,5 -4 ’ Lhbstebtettietberter  reririets L2 TRREREER R R b A bbb b 44044
£8. 0-TH 1% ‘{+o‘++++++++ 1+ 1. THHE 4444 bbb ead
75.27 Vhebeaeabbbababbbedt HEREEEREREREE tettestets THEER R4 441 b 044549
95,0 4 JHbdadbttadtitbites Thbereteds [RTIXIT PHER R bbb 404
92,5 v THbtbba bbb bbEES THeesatet THee PHittbttetbees
102.8 &5 : TRdddeatedttatddsits  [Hiritrtidesids Thtdtttttes PHEttbbedteaasss
105.1 it ’I,}&++++*+§++4++++++++ R IR T R A 2y Y T e ST T S R R F O PR AV R EY
1150 fhdan [ttt esettitdtiss Tetbates Terestss THEER R R R R b bbb b b bbb e bt
125.0 Thetdetedtdbe et Predet Treestbbbesdtirress
135.0 b THEERR RS R0 bbb b4t 44 PHedsbbeeteetees
145.0 “ Tetettedbttttsrsdtes  [heitsrststs THeteiess et bbtEaes
155.0 |WI' R R e T B S 2R SR iRy Trrtedisetss THERERREREE bbb bbb bbb b4+
163.2 I'lu [ fteettttibtisbibes Thetietes Peepes TR R R R 4
113.3 ”gﬂﬂfﬂﬁl}§++4¢++++++++++++++ Teratbetets Leds HHER R R bR bbb b
183.5 PRERPEE R [ hee 1. THERH R4 M 44440 bbb tbtbtitts
193.8 Phedddtasdttetattaer loities T4 2R Y T T Y OV O S OSSO P NI
203.9 Tobbtetstitttiartiatt  Jrettittiet THedbeet Ry VTP USRI
214.0 Ll sbibhsbbatitbbtss JHEEEP bR LS THteiet THEBRRR P L4404 1444
218.8 RXR22 2T P RS e e R NS Y R PR Y A s Y] PHEFEREHHEEER00EE LR R b R b E bbb b i b b e 44
2281 RN R A S RS X2 S R 2N ) PHEbEE bbb e 44 Ry Y R P e YT T ISR TTT R TROY
230.7 TOINEEIT] 4etsssisbitrsrbbbts  Lrbbsbesstissbid Pettteetes THER R ER R b bbb bbb 40
249.4 |uf'V R Ry R L AR TSR Y R Ry y Ry Y S N PN PPN
259.6 g il SRRy Ty R g ey LR T R Py T R e T 2 e T T Y Py T PO USROS UIO U OO PP UDRUORROPIU
26%.9 B Tetttdetrdttrtbtsett  Dhbteadiistes THetetdeetes R YRR YT R TR T SO RS Y PP CUPUOSUURTIN
280. 8- R L R Ry T R R 2 SRR T S Y N E 22 T T S T TP PSP OPPrI
285‘U,?;S;L.,_}+++¢++++++++++++++ fettatadtates IR EZTTTERRTRTRRN
Lrs Letesttdtss . i, 4,
Libtbeattiiteet ', N 1,
Tetbedbatiats ', l. ',
i h h
THERERP R R T4 0 04 [HHEE b b b b bbb 4444 1y
' PHeedts Tt . r
R Ry N Ty I R T T L B R L S e s
T THHA R R (R R R [ e b
:EE§:+++++++++++++++++++ Rz L I R TS R Ry e e e S I
_T_#;;{+++*+¢+¢+o++++ lidttesttiss THieiitees N
Al !, 1. !,
A:7{+++++++9+++++¢++++ THétdbatettistes [RXTIRETTIETTLY T+t
;f+++++¥$++§?f#++++++ Terteedbaabirtiepiet |, fretts
345.0 hfﬁ‘déﬁf‘{§++4+++§++++++++4+++ PHESR bbbt ea it ts [HRHP00E00 0 bbb b 44444 [HbE44
380.0 S CISPEEE R R EEE LR R AR Preeteseeses i
365.0 & ‘__r_“J+++++++++++++++§+44+ [HEREEEERPERERERERAEY JHERERERE IR IR e Vb4t
360.0 iffg;?éfzj++++¢+++++++¢++e++++ {f+6+§+4+ti+++§&%9+4+ feetbbritbrtaiiatiies Jies
365.0 EE?;Efiéf}é+f+++§++&++0+f+b+++ TREREEER A b b bR b b [HHEITRER R R E R4 44 |t
370_0:££EEE::E:#+§+++b+++++¢+++§oi R R R R X 2 e T S Y

19,068
19,068
15,572
2,24
15,672
25,901
22,405
148
25,901
2,67
19,386
20,657
19,068
13,189
15,09
11,023
2,087
19,068
15,890
15,390
23,035
24,630
28,502
27,97
22,09
29,238
31,700
32,57
33,369
2452
2,013
36,547
3,547
23,835
15,255

i

2,066
1,420
1,470

§74

715
2,542
5,402
6,594
1,907
5,323
3,099
1,510
2,701

ELEY.
(feet)
6,068.3
6,063.1
£,058.3
§,053.6
§,049.1
6,044.3
6,039.5
6,035.7
6,026.0
6,017.2
6,009.1
6,002.2
5,992.9
5,385.8
5,976.0
5,973.9
5,944
5,954.8
§,945.3
5,935.8
£,926.3
5,918.8
§,908.9
5,899.2
5,889.4
5,879.7
§,870.1
5,865.6
§,855.8
5,846.1
5,836.4
5,826.7
5.816,9
5,807.3
5,802.6
5,797.8
5,793.0
5,788.3
5,705.1
5,783.5
5,778.8
§5,74.0
5,769.2
5,764.5
5,758.7
5,754.9
5,752.4
§,750.2
5,745.5
5,707
5,735.9
§,731.2
§,726.4
5,217



| 25-Jun-86 HINER FLAT DA SITE: MF-105:FRACTURE L0G
%M | NUMBER 0F  FRRCTURES
L RECOUERY 90-70 70-50 50-30 30-0 ELEY,
CEPTH ROCK TYPE 03 100% 0 10 200 10 2090 10 0 10 20 {feet)
( y 5.8 @M Tirebeeerets Shetereet i 8 Pt 6,068.3
g 2 11.2 RAAAMA A redeeetss e R o 6,063.1
) 16.3 Prstdrbbeetbidbesres  {4e s !, 1 6,058.3
(s N2 ' Papadarttdsbtitittett  [Hebtes ! !, Lot 6,053.6
§ 26.0 ; TITjttetbtbtetbtttosss  JHedetiss i+ h“ i+t 6,043.1
% 1.0 JHbtbtbedtitbteasts [rited R [+ 4 6,044.3
36.0 i Pebtitbetabestbbibeet |, !, R [+t 6,039.5
?ci 40,0 [hHEEEEEREER R EARRIEE D Haee i i l 6,035.7
! 50. 21 IR LS LS I A R R 1. Tetes JEEREEREE4 6,026.0
59,5 ﬁ?l H Ry I R E 2 2R TSR d] i JHEess [Hteeas 6,017.2
£ 8.0 Lpeddtttttts Tetdedtbpestteis ! teedis [EEZ2XTY G,UUQJ
§ 75,2 Lp bbb bR bR AR R RS DHbbbaees N Thretiit Te444 6,002.2
e 85.0 TUBE fppasssptbtb bbbttt DEpbbbtdtiets j+t freee Lebbbes 5,992.9
. 92.5 TR bbb bbb bR THtteatsst T4 1. [R3Z2ITY) §,985.8
j i 102.3 "HQR|,; Pibdteteietriibibbit [pebbtbetait i 1, Vb4t 5,976.0
L 105.1 ne T T I 1 H R 5,973.8
115.0 | ‘l}*¢+++o+++4+++++¢ THiebestt i 1. ) 5,964.4
125.0 Lbbbibtibbets Thibtdbebhes i i Theed 2,354.8
135.0 Pebbetribbebeatttets | Hbedt Tebidedts !, ltts 5,945.3
1485, 0 Bl 22 2 RS S AN S XS R RS N7 TS T 1 14 5,935.8
165.0 1k R R S L B R TSR R T 22 i+ 1t 5,926.3
163.2 PHedttittitedtieats Pertattts Td4s Frid Lhot 5 918,5
173.3 P f}” VRbttbdtbbbbatibiaed (4t Tteettes i Veitdet 5,308.9
183.5 }“!P Dhibebtbaetitibtibt DrpReardarabteasaes Jhbett [REZTE TR SRR RN) [EXZRITETETRTE) 5,899.2
193.8 ;”(' R Ry i aa st REZITITEN) Teess [ETER IR 5,889.{
203.9 ,%Tlf ) '}++4++&++++++++++++++ Teddees Predttds 1, Tt 5)379_?
214.0 Ry it frtredis it i P+t 5,870,
218. alfﬂln ; ‘;+++++++++++f4¢+++++ I . I it 5,865.6
229, ]lh i % SrEbebbbbbERERRREEEE S Lt i EEI 5,855.8
239, 2 NIBLHTN 4 ee bt vt teeedattsts  Jaabtied i ! Teedss 5,846,
249,41 Hlersasbsisprbrnnier | L i b 5,836.4
759.6 Mt resereeertserraens | i R i 5,826.7
9 hberbebbbbbbbbbets |, h L 144 5,816.9
280. 8 I Dhbbbratiaateasittae 4t R t i+ 5,807.3
285.0°% a = LibbhbdbbbbbERbEHEY [R3223%] PHrts 1. Petitbees 5,802.6
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| T LAt tb bt bbb bbbt bbb bt ] bh N 6,059.8
B 1 R e L L s A T N 6,048.7
f u [FEb4tddbbtatdtittes  [resretds M 6.039.5
{i ‘+++++++++++++++++++ Lot sastass M 6,029.2
bbebtettdesioss JL20F-03 #44HH4 4045 bbb E R R b b L 64 PAEE 44444 §,019.4
{ : RS L2 R LT [E2ZTTETTT RIS T 02E-04 #4e4ttedttitbibtitttterttrttese 5,0]2,5
%& _“:””“HHHH“HH THieetad T.020-04 #4440 4000 00000t a0 4444444444 §,008.8
;;’+++++++++++++++++ LR bR bR 1,920-04 totttttesrttrtcsisssestiss 6,000.1
e P T IS T PRI Thtdettbbitbtibbet T,390-03 #4tttbtsressssttibtitrtrbsetbost 5,589.8
' Vhtbbbbbbbbbebbeet e 150003 #ttttttertetbittbdsstitsttbibotss 5,383.3
x:}#++++#++++é++ Prestittes ]_50{—(]3 R Y Ty Y R R T S PR PN £,978.8
M R IR EAY Thetedetiettitsts VA20-03 #ettttbsttstobbbitoittbbtodtbbsss £ 963,89
Thbtdettdetdtdits T AZ0-03 #44atttbsttbbat ittt titbibtsbisioss 5:951,2
Vetrtidees i 5,952.1
Videsddtitess MR 5,942.5
THbttdertibetitdbitstiis 2 190-03 4344444444 4404 bbb bEEE0bEEE 404000404 5,934.4
Pebbatbebibet 2100-03 #4443 bt tbs bbbttt 44 bbb 4ttt bbbt 5,325.0
ibbbbbbbedstbibts MR 5,514.8
M RETSSTREIR IS S HA 5,.0“8
11'0__.;__;._‘+++++++++++++++++++ Lhrbedbatbed M3 5,89.8




MINER FLAT OAM SITE: MF-122: ENGINEERING GEOLOGIC LOG

25-Jun-86
RECOUERY RQ0 SR
DEPTH RUCK TYPE 01 100% 0% 1007 02
8.0 Ml U teteees Yot '
12.3 rT’i DR  F 4 E R P e b h b HE [ Hea 44
17.4 H‘ Lhbsadbedddtbeddtsts  lratass Theedt
22,7 et ARAASERRAS AR LEN) Thtids !,
27, I TS TR LIS B F T Y Y !
32.§ Thedeataedtatstssrits  hrittebdititipase THtetittess
37,5 LU e essaebdtetttitss Thritebets .
7.4 lﬁ'l';‘l"l,l'm Thidbtitbirbaedis THetdtiees Teeet
2 BRI e rsrprstrass YT yes Visads
7.2 fh ‘ !
£5.2 'rumm!.'- R R S LR S PR P Ry T e ks Thedteittattss
76.0 k”'*'++++++++y+++++++++ [EXZTXZTTTRT SRR Tebtes
96.4 Bl 14idbabatbdbeatbeits  JRbitetaditd Leetss
96.9 HY [ #4440 dtbbitdtidtts | ptidisetitess EZRRTR2Y
106.6 Tebdedtitstattititet  Hbireitiies Thetdass
118,379 W ihedtittetsiess Pridedss [EETE)
1723.0% Leetetittss i+ 1
130.1 [EOVEERL o+ L 3
136.8 ;:Jlg!l‘ [E2T X YRR R IR TRT) KZZTELIEERY 1444
31
ah‘rjhpi'+§+++++++++++++++++ ! !
‘UmJ""“ [ESZX IR ISR TINY Thestbebs !
NELIS2ITTSIS) [EX222T) 144
164. 8_~**—*v—»‘+++++++++ 4 .
175, 0--——--—‘+++++++++++++++++++ Thrdtitbrdbibitet Terddtittaies

1004 8

STRENBTH

THEb bR R R4 a0 4444
EXIZ2IRITT TR IIY
Thtesateatatttisiss
Jreresr bbb bbb bbb
THEERHEER bbb b0 b b4 44
THEREE R4 bbb bbb i bbb itdit
THEb44bbattadbrttts

THEFR b bR b4+ 44
Tirsibtesss

R EY SRR RN
[ededtittbbtbptbssts
PPbbdddbetedbbes
XN T YT ST

R Yy 2 TP
2R R I E TN T N T PR T S ST UTR YN
Yerrtees

1
i

TERR 4Pt b bbb b3 bR E S 4444
i

REIZTTEN
T4

T4

]
1

40,000 psi

17,479
19,963
18,274
20,657
29,602
28,920
18,909
19,963
10,805
15,390
19,068
15,685
14,301
23 04
34,958
7,94
0
30,668
0
8,263
2,284
2,622

ELEY,
(feet)
6,066.0
6,061.7
6,056.6
§,05t.3
§,046.2
§,041.5
6,036.5
6,027.0
6,016.8
6,008.8
5,938.0
5,987.6
§,977.1
5,%67.4
5,985.7
5,951.0
5,943.9
§,932.2
5,934.8
§,930.3
§,913.9
5,909 2
,854.0



25-Jun-86 HINER FLAT DAM SITE: HF-122: FRACTURE LOG
HUMBER or
RECOUERY 50-70 70-50
OEPTH ROCK TYPE 02 10024 0 10 200 10 0 10
8.0 nut3jwl{+++++++ 22X ' !
12.3 ﬂ&:ﬂiL RSN RN 454 tetd !
17.4 ML Tredtitdretitedtbtss  [Hetetit Lot !,
22,7 Eﬁx‘i‘i | th bbb bbbt Ebbet Thbteritedats ! '
77.8 § R R Ry N Y S e 144 !
32.5 Thededtttitasetitdtst  L4ide 144 ;
7.5 IlHIll 22T ISR STRR LS fedtit THbettres !
47.0 Hﬂ Thtttttatdtisissts Thettesttites [RZ22T3 !
£7.2 llpi;u' EZIZTRT LI [EREXZR2R) Tt !,
5.7 Phttetttatbattbttets  [ietetited i X
76,0 BUHUGIEY Fosbqrsstsrestistes Lhetdtidss ! "
86.4 A Q) PR EIZETIRRTAS !, THi4e
96.9 llm'“l R R R R R L R S F Y R P S X T2 | 144
106.6 ,+++HHH++++++HH [EIZESR2 2T 223 !,
TOTENTTTL (#tttestitdtists Ttetdtsd 144 THeer
Pebterees ! '
. L RE AL 1 l : :.
T Tebtaes [Hes I
139.2 [REZSIXE SR ITIIRTSRTANN e ',
143.7 %}HHHHHHHH THete44 H 144
154,1'?7??;’Tf§ﬁ+++++++++e*+ T4ettdetets H !
164.8 : THebtt4at4 Thbbtattetatst ! !
175.0 §553124;3;+++++++++++++++++++ [REEREZES ! !

FRACTURES
50-30

200
H
14t
1444
Thees
[R2227
tes
144
Phetbdiny
RT3
1444
Tee4s
144
{4444
[£22

b4

it

+

¥
i
]
X
1
[
1
1
t
e
1
it
[EX22TS
i

bs

1]

1

4

30-0
10

28

ELEY,
(feet)

6,066.0
5,061.7
§,056.6
6,051.3
6,046.2
§,041.5
6,0%6.5
§,027.0
6,016.8
6,008.8
5,998.0
5,387.6
5,970,1
5,967.4
§,955.7
5,951.0
5,943.9
5,937.2
5,934.8
5,930.3
5,319,
59092
5,899.0



RYORRULIC CoNOUCTIVITY

25-Jun-36 HINER FLAT DAM SITE: MP-122: FRACTURES and HYORAULIC COMDUCTIVITY
TOTAL NUMBER OF FRACTURES
RECOUERY PER INTERUAL
DEPTH ROCK TYPE 02 1004 0 0 (en/sec)

[EX2R2Y

8, QUL tegsiiss !
12.3 PR HOREOR [ 44 444
17 4"”"11” Thbttbtebbiradbbitts  Jpbtdberetied

22.1 e SRR EXIRRTEFRSERONLS THEbidbetedtins

27.8 “l'-; Theddbbdtbttirbiettd  [Rreedbebiiieite

32.5 {"lll" Dbt bsbtttbbbastst  JHebiedts
Thedttrtetattatt

ulkitadlans
T Dotdbedetiridibortt
(AR

4.0 “IIUH Thestedtisissrsats
5.2 nl';l}"}} ‘ THEtEbi e+

5.2 iun mERAZASX T2 TR APRTANY
6, 0 pplioDy | Hrestetbitsrtesses

}9+++++§i+++++++§+++

{*+§++§+4+¢+++f&+i++

118, I TLBORIIN | +4sttesteriss

(SIS 44
llaIIIHﬂH

‘j‘{++++++++++++
“‘+++++++++

175. ﬂ TEEEEID b b bbb bbb bbb

PHededtitttptaestitdtsrtss
THettetbbbeestt
brabibetitatiet
THbbbbedttttites
Tetdtettrttststdtes
THebdtdddtbrtats
Thedebidittipties
JHetdbttdedtssts

Yepteates
FrbthtetbbEd

]
HY
i
1
i
[EXTITERTEN)
1

I

Fhibedbbbiibttst

Thtetdtttstets
[RZZZEX2 TN

2.70E-04 ++eatitdeeiribetsttotttsstss
2.T0E-04 $sdsetttesteittiestiesrsioss

2.70E-04 #+esstttratititttditittistss

b
A
it
HA
it
NA
it
Bt
A
A
MR
NA
1A
MR
iR
A
A
HA
A
hit

ELEY.
(feet)
6,066.0
6,061.7
6,056.8
6,051.3
6,046.2
6,041.5
§,036.5
6,027.0
6,016.8
6,008.8
£,998.0

'5,987.8

5,977
5,967.4
5,955.7
5,551.0
5,342.9
5,937.2
5,934.8
5,930.3
5,919.9
5,308.2
5,899.0



T
‘

25-Jun-86

RECOUERY RAD
DEPTH ROCK TYPE 0% 100% 0%
53,0 EITIY Y
5,07
58,8 =

§
'
'
'
bbb bbb ]
ERSEEIEEIE t
T bbb +t
IR Jreet .
¥
i
'
i

Vebribititied 4

88,5 T Lheeaaas

70,45

1
Peid

76.2° FhtbbeirEiE !
80,4 - Lithrrarbet e
84.6 = FEEEEEEEREE !
89.8 TR bbby
95,2 mr il phs bbb rabbebaiba Jhbahas
100.7 :;i_:??ii:+¥+*+§+**+¥+#+++++ Lebts
106.2 LR R R R L Lbbbatd
111.8 e X2 IS ST IR LN Lhbeddestiet
121.9 FERteEEEREEREEREY ESTIVS TR
... . T4i+d
g i+
- - e
TR Lebdid
REEENENAA
e \
R Rasorees le
190, 451::12i13:**‘++**+‘**’+*++++ Tettbbttesttisd
ity
.'AA . =++
202_9f+;::;%%%}++++++++++++++ Libebaddis
t
i

207, GRS b a4

SR
100% 0%

H
ta
]
fe
i
ta
i
1
1
i
i
i
1
|
1
i

PHetREERE

)

1

[}

!
Tei44
1

is
Thedtes
[EXEITEN
THEtbids
Tiss

1

+i4

thett

thedttetditite

!
1
i
)
i
i
1
1
t
1
t
Va
H

N

t
ta

HINER FLAT DAR SITE: MF-123: ENGINEERING GEQLOGIC L0G

STRENGTH

1002 0

thiee
ttittdbtiiies
e

ttivedt

-
P
*
e
+

LR2E222 S
tHédtdttet
ESRZ 2211

AR22SZ 22 R

™
-+

Y
+
+

- 4w

. . - - . - . Pl by - T e T mm e em e

40,000 psi
0
7,548
13,030
4,449
7,627
5,359
7,309
10,805
7,945
9,216
7,463
3,099
1,827
1,986
1,351
715
795
1,351
0

(oo R s A S i s ¥

ELE.

(feat)

6,060.1
6,055.1
§,054.3
§,048.4
§,044.6
§,042.7
6,036.9
§,032.7
§,028.5
6,023.3
6,017.9
6,012.4
§,006.9




; 25-Jun-B6 HINER FLAT DAM SITE: MF-123: FRACTURE LOG

[ WIBER  OF  FRACTURES
: RECOUERY 50-70 70-50 50-30 -0 ELEY,
- DEPTH ROCK TYPE 02 100% 0 i - 00 10 090 10 00 10 0 (feet)
53_0""":;,4““” . L . L 6,060.1
I P epaacea P T STUPIIOREN L4444 L e RzeToen 6,055, 1
£8.9: :‘;HHHﬂH#HHHiH 4444 ! f R 6,054.3
aRRZERIRE IR [EXTRTREY ! THbteaes 1444 6,048, 4
£8.5" R RTSTYN R A [#t44 44 6,044.6
0.4 Sl Lies h L H §,042.7
76.2" R R Eas Tobttittdetdtstibies |, 122 {22 6,036.9
| IR TYVTTVRN Pevtns ' ' e 5,037
84,5 SargRITTELTIIIN) Theeid i i THediEt 6,028.5
79,8~ '_"}HH&HHHHHHH THitietts !, 1444 [ 6,{]23,3
ag, Al 2 R TR R Y S R PR S T TR TR i THitess THetbs 6,017.9
100.7: “:HHHHHH“HH Pheeits 1. JHErEEE ThHtebbbiiet 6,012.4
105_2;_-;_ '}HHHHHHHHH [EXXZEENS ! XTI [EXZRTS ) 5’006,9
111, ;}H+++++++N++w\++++ Vheies i 1+ 38 §,001.3
121, A‘}H++H+HH+H+H THtdbtatiet i EXTREN2 THEtEEE 5,991.2
131.9° '»‘l.“++++++u+++ TRRERRHRHFRAHANARRARHR ]| Tie Thbiss 5,981
: froes L ' e 5,971.2
Lepeeres L Phis o 5,91.2
L ) 3 } 5,%51.2
P+ “ i i+ 5,941.2
h i 8 t 5,331.2
H R PR 2R PR RA [EEX22S [ !, TRedides 5,922.5
T bbeeds Thbtet I R Tt 5,916.3
- Lot bbb bbb bbb EITITIRLT h IR PH 5,910.2
ZU?.Sm{“’“”” XIS TITE RS 1 !, 1 5,%05.5




25-Jun-86 HINER FLAT OAM SITE: ME-123: FRACTURES and MYORAULIC CONDUCTIUITY

TOTAL KUMBER OF FRACTURES

RECOUERY PER INTERVAL HYORAULIC CONDUCTIVITY ELEV,
OEPTH ROCK TYPE OX 1005 0 0 Con/sec) (feet)
63, 05c T bbbt L K8 6,060.1
- Lebbstbbattbebibis HR 6,055.1
Prees HR6,054.3
JHbbtbtadtttttsititibts N 6,048.4
Vhbbbebiabiis B 35E-04 t+tetrttttttatrtsitiittrittorts 6,044.6
- L9434 B 3GE-04 t4tttttetetivstisthrrbtpsssbisit §,042.7
PRd bbbt bbb bbbt bbb bbb b4 8, 30008 e4retbtttatttsttssdstbsttbibedis 6,036.9
Vibetdis B.35E-04 #4564 44 bbb b b bbb bbb b d R o4 6,032.7
[Hhtdttitets 3,390-04 #3444t bbsstrtrbtedttttbrites 6,028.5
Dhbtstbtbsbttts 3.30E-04 et 000000850 v b bR 144 6,023.3
"y Thbh bbb R bR b A 335004 teevetitteritssrrtrersriiiis 6,017.9
THEdde st tabetttetiss 3.390-09 444445400t tr i3 00 b b bbbttt h 6,012.4
Prbbreddbibatbabies B.80E-04 +etbsttbrtsssisrsrteiitritiiirs §,006.9
Vitbidtttes 6.08E-04 t4+4etttttsttrtititibiitsists £,601.3
R R 11 0, 88E-04 4ttt tttertrtrbitbttetbeets 5,991.2
PHEEE bbbttt eddbetdtidtts D.B9E-04 #44vstitttttittsedditbestatstt 5,981.2
‘ . Lebbbees iR 5,971.2
. 151.8 fﬁ:‘f;;;;=*+***‘*+ THevsetstises WA 5,961.2
. . 3, 3003 smtmnet b SR OO 5,951.2
Lhess B8 59412
' ‘ iR 5,931.2
; L A I ) THeetiesteiss B STE-04 sesbeitrtrttsdsstssststisoissts 5,922.5
(32223 Vithtits B 5TE-04 ++eddtsdtisstdtititbbatsititses §,516.3
\ - TSP TORUTORURT Vhbdetitbiats B OTE-04 #4444 etbatbitaitisbitettebstats 5,910,2
; 7.5 il b b4 bbbepistiss HR 5,805.5




e —

Ei,

[T RN,

25-Jun-86 MINER FLAT DAM SITE: MF-124: ENGINEERING GEOLOSIC LOG

DEPTH ROCK TYPL 0% 100% 01 1007 02 100z 0
T+ i ! I
THEs bbbt bbbtants | i, EXX2ETN)
TERE bbb bR 144 ! JEZTIT IR SN
Letetttsbatires ' 1, THEFE bbb bbbt atts
.+++++++++++++ 143+ !, TERREE AR bbb bbb 6044
R Lz T T e N Y T TN P AT Y Tobesiests Lrbetd
451 fHHHHHH* fressttess THee T YT Y PTPRON
L
g0, 2 {+++++++++++H++++++H Vhibitttitbibbbbet THt4+4b4ds T S PUETUYT
55_4 g ‘+++++H++++++H++ [HHeste4d J+4444 PHHEE b b b b 44
60.1 u".l.';:..a, R I 2 N RN T T T TP AROUT RN THeEt bt tbbdbetttnts R T TS S S T VNP ST CEUPIIN
m{m
65, Um R ey A R T T S TP T O SSPRSeOn TR4RHE bbb b4 44 R Y Y Y S SN
| iTh
m.2 [\ R AL IR LR YT N T ST T PP S PR T O O P T RUN THERR SR b b 444
75,3 GIITIIIRE bbb a bbbt PHesteddtbadtitbtsds  DRebbdbiteees REZEST SRR SN
80.0 i mm CHbebtebbtbsstbbiestt  Lbpepad hes THHERE R E bbb bbb ds
BS,ON' ‘w THb4s bt dbdttbtdtdes Jhéttdtdiess [EEE) Y T SRR PRUT T
90.9 53 THEb bbb bbb A4 PHedttdiatice fetetitess '
9.0 r!rﬁw Y 2 22 ST STV T Y VU PRV TP IRUOUR THERHHEE R S 434444
09, 4 & l:m R AT ey Y A N P T TS T YN Ry oY ! Vhbbibibbbbbibit
35 ! ! EETRON
i 1 i
i i Lo
1 [ 1
te ia t
i b i
H ! I
I i te
1
i i ]
1 i
l 1 h
) t 4
[ b {e
] [} 1
e Fe i
FHEEEEE R RS K222 ETX222S PHitetbdtedits 1+
PHebhb bbbt THe4e44 Theit i+
1 ] i
b ts ba
1
[RETIRZT N i
Vebdtats EXT 5
i t 1
ba H is
§ !
it i i
t 1 f
e i ta

10,000 psi

0
8,748
13,983
19,386
23,835
6,35
21,928
14,301
25,424
23,517
22,882
19,863
19,704
22,564
18,274
i
24,232
15,255
8,898

ELEV,
(feet)
§,057.5
6,055.9
6,052.6
6,050.7
6,045.5
6,040.3
6,035.2

©6,030.4

6,025.2
6,020.5
6,015.5
6,010.4
5,005.3
6,000.6
5,995,
5,989.7
5,964.6
5,981.2
5,97,
5,974.5
5,99.6
5,94.5
5,959.5
§,354.5
5,949.5
5 944,

L339,

5,334,
5,929,
5,924.6
5,919.4
5,914.6
5,904.6
5,904.6
5,900.8

PET S SN




25-Jun-86 MINER FLAT DRM SITE: HF-124: FRACTURE 106

HUMBER OF  FRACTURES

RECDUERY 50-70 ‘ 70-50 50-30 30-0 ELEY.

DEPTH RUEK TY9E O 1002 0 10 we 10 ny 10 i I 20 (feet)
23,0 : 1es ! i t i 6,057.8
24.7 T Bl | tebedttisbetiiteetts i3t 1. 1+4 . §,055.9
28.0; "o Thbddbbbattediet Tit L { Leders . 6,052.6
Lbtibesbtdeiis Leee L R e 6,050.7
35,1 TULTEIIT] |4t e b etbeits I RZZS2TER2EN) 1 ! Vitetss §,045.5
45,3 il I',++++++++++++++++++H {4444 i 144 ey 6,040.3
45, rrrulmml ebbErEbbREbLS jret e i+ 1, £,035.2
50,2 T L I L TR R RRUay FYREe h L ! $,030.4
, Vi bbrabbbbbbEERb+E Vidiet i [He4s {reed 6,025,2
60,14 L4444 b4b b4 4404044 ), 14 . ' 6,020.5
65,1 “++++++++H+++++++H b 5 ! L 6 BIE.5
70.2 ”m|”””,++++++++++++++++H+ ! 0 h h 6,010.14
75.3 Db bbbt bbb bbbe bt Vhir R T pHEed 6,005.3
80.0 THEERR R R R R R R [ h4 e i THebess 144 6,000.6
3.0 14 "++++++++++++H++++ Lhbbeed i i te 5,995.6
90, 9 ,H+++++++++++++H [REZ22T 1 I {4444 5,989.7
96,01 ,,’.' THERR R R R R bR R R (04 i i T4+ 5,984.6
99,4 {++++++u+4+++++++++ [RZT2T 144 ! iy 5,981.2
Lebes H i i | 5,979.3
I+ ! i i { 5,974.6
=1, } ] 3 : 5,969.6
e Thtes 1. 414 ! £,964.5
I P i i e 5,959.5
> [T TSR Y YTS) [ESTZ 2T ! 1444 Vi4 5,q5%6
! L L ! 5,940,
i i i i 5,%44.6
I L H ; £,33%.6
bitRbibbiEbiest Thrtees !, Thtdtes ! "5,934,6
T lbhtbbbebbEEbEE Prettdset i THeres i 5,929.5
L I ! ! §,924.6
T bbb bR VHEdREEE l [+ P 5,919.8
22 T R R Y B R R Y N Titeint T4ee4 5’914‘5
L lebbrbabes Lheds 4 iet ! 5,909.8
T T++ e j44 ! §,304.6
i b i ! 5,300.6



25-Jun-85 HINER FLAT OAM SITE: MF-124: FRACTURES and HYORAULIC CONDUCTIVITY

? TOTAL KUMBER OF FRRCTURES

' RECOUERY PER INTERUAL HYORAULIC COMDUCTIVITY ELEV,
DEPTH ROCK TYPE 0X 100% 8 0 {cw/sec) {fagt)
| r 23,0 by . M 6,057.6
" 2.7 :++4+4++4++n++++++++ Vhebit W8 6,055.9
28,01 ﬂ“!L‘I Trbvtiediietdtes trestesst R 6,052.6
29.9 LI +4 644444444444 JHeties M8 6,050.7
{ , 35.1 [EEITITINRERTY) RSy R R AR e 2 Hia 6,045.5
' 40,3 11 b tittatttttsttittsss [otedtets NA 6,040.3
45,4 Hin |KUH++++++++++++ {ritte MR 6,035.2
é £0.2 | "*° THEE RSP F 443440484 [ HEde44 KR 6,030.4
bt 6o, 4 T, P RASASAASAR AL TEERAR) Titerbeitatats MR 6,025.2
80, gkt Iy R e P T ST NR £,020.5
85.1 401 AR A LR L T T N8 §,015.5

70.2 PHetteb bt bbb ], A 6,010.4
5.3 N R N LA s RZREIRe #R 6,005,3

80.0 R S A T TR R P TR R PPy TLB2E-09 #+t444ststtatssrivtssestss 6,000.5
85‘[][ 11{++++++++++++++++++ THebeets 1,B2E-04 #+tettibtvitisssbtibiores 5,395.6

90.9 TETTTTIOUTrOn Lebbbbbbes TOO20-04 +4stttbtstttersettrttostas £,989.7
96, (0 MUPILIISIRI i phpassirvbsrss Dobed B 5,984.6
99,4 LBIBEEEN  chevrrssstrssttiss  Debtisrss TLT2E-03 #4404 40 84 040 440044050 b 84454445+ 5,981.2
101.3 .7"»*':-‘7-“"7»“” ! ToTZE-07 +44e b0 4004444344 4040 b4 1044 b b0 000 5,979.3

106.0 . { 1UT2E-03 #4444 4444 bbbttt 444 bbb 1484 00444444 5,974.5

. ! TOT2E-03 4440 b et b ttibd s bbb bbb bbb b4 bbb bbbt 5,969.6
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APPENDIX D

‘5 Basic Data, Packer Tests




21-Jun~86 HINER FLAT DAM SITE: HYORAULIC COMDUCTIVITIES: BORFHOLE MF-102
BOREHOLE:  70P  BOJTOM GAUGE AT, H20 LEVEL INCLIN.  DATE
HF-102 2.0  H.8 4.3 165.3  -77.9 22-Jan-86
AVERAGE HYDURULIC
PRESSURE TIME  (win) FLOW  HEAD  CONDUCTIUTTY
(psi) 1 2 3 4 5 10 15 A (g (feet)  (cm/sec)
20 17.500 17,400 17,333 17,425 17.500 A MR NI 22,6 2.14E-03 ROCK JYPL:
25 19,300 19.250 19,200 19.200 19,268 HA MR MODO1%.24 0 216 247603 BRSALT
30 20.700 20,650 20.733  20.625 20.600 20.650 20613 20625 20.65 2.6  2.5%-03
0 NA NA NR b M A HA M MBS MR
AUERAGE
2.376-03 (en/sec)
TOP  BOTTOM GRUGE HT. H20 LEVEL INCLIN.  DATE
4.9 5.0 4.3 165.3  -77.9 23-Jan-86
RUERAGE HYOUAULIC
PRESSURE TIHE  (min) FLOW  HEAD  COMBUCTIVITY
(psi) 1 2 3 4 5 10 15 A0 (gm)  (feet)  (om/sec)
320880 0950 0950 0.975  0.933 0,980 A NS 0.9 1230 2.126-05 ROCK TYPE:
8 3450  3.500 3617 3763 3080 4398 4833 54PS 1 401 1566 7.276-05  BASALT
24 4300 4300 4333 4250 4240 4.040 4.000 MRD421 1010 1.15E-04
0 A iR B XA i 1A MR A N 9.2 i
' : RUERRGE
5.62E-05 (en/sec)
T0P  BOTTCM GAUGE HY. H20 LEVEL INCLIM,  DRTE
59.1 81.0 4.3 165,3  -77.9 23-Jan-86
AUERRGE RYDURULIC
PRESSURE TIHE  (min) FLOU  HERD  COMDUCTTUITY
(psi) 1 2 3 4 5 10 15 200 {gpm)  (fest)  (cm/sec)
2 3500 3318 3,258 3.288 3240 3148 A MD329 1213 7.51E-05 ROCK TYPE:
#4206 700 7067 53000 7.060 7020 A MUT 681 1650 1.140-D4  BRSALT
6 11,600 11.600 11.400 11,400 11,360 11,320 11.280 11,2000 1140 199.5  {.59E-04
3 9.000  8.600 8,367 8.250 8.180  8.080 iR M 84 138 173E-04
RVERAGE
1.24E-04 (cm/sec)
TOP  BOTTOM GRUGE HT. H20 LEVEL INCLIM.  OATE
8.5 1010 4.3 165.3  -77.9 24-Jan-86
AVERRGE HYDUARULIC
PRESSURE TIHE  (min) FLO  HERD  COMDUCTIUITY
(psi) 1 2 3 4 5 1 15 0 (gpm)  (feet)  (omisec)
26 8,900 8750 8,633 8.537  4.520  8.4%0 NR ML 884 1386 1.73E-04 ROCK TyPE:

52 18.200 18.150 18.133 16,100 18120 18,150  18.160 18.240 ) 18.16 1497  3.36E-04 BASALT
43 16,700 16,700 16.667 16,625 16,700 16.600  16.600 16.610 0 16,65 138.8  3,32-(4
0 it i HA Bl MR i HA R M 935 HA
AVERAGE
2.686-09 (cn/sec)

PAGE 1



- 27-Jun-86 MINER FLAT DR SITE: HYORAULIC CONDUCTIVITIES: BOREHOLE XF-102

1 T0P  BOTTON GAUGE HT. W20 LEUEL INCLIN,  ORTE
; 9.3 120 43 1653 -77.9 24-Jan-86
AUERAGE AYOURULIC
(M PRESSURE TME (i) FLOY  HERD  COMBUCTIULIY
P (psi) 1 2 3 4 5 10 5 20 (g (eet)  (crsec)

- 1500 LGS 11667 11.ETS H.260 11,250 M MR N4 163 2.176-04 ROCK TYPE:
| 60 20.500 20,400 20,400 20400 20,400 20.380 20367 203801 2040 1615 S0C-04  BASALT
L 4518200 18.200 18167 18125 18940 18900 18097 18000 1802 1434 LG0E-04

0 KA A WA iR A A A MW 103.2 A
! RUERAGE
| 298604 (em/sec)
TOP  BOTION GAUGE HT. H20 LEVEL INCLIN.  DATE
12,2 1398 4.3 165.3  -70.9 24-Jan-86
: RUERAGE HYDURULIC
PRESSURE T (win) FLGW  HEAD  CONDUCTIVITY
(psi) 1 2 3 4 § 18 15 20 (gpm)  (feet)  (cm/sec)

3 2,700 2650 2667  2.663 2670 2.670 A MY 267 1997 3.70E-05 ROCK TYPE:
0 18.800 18.500 18.333 18,350 18.320 18100 17,867 17.7M0 ¢ 1825 199.7  ZA7E-04  BASALT

0 Gt A HR NA Bt Bt iR iR ! 1309 Ha
i HA [ A it A A A R M 1319 HA
AVERAGE
1.0BE-04  (cm/see)
TOP  BOTTON GAUGE HT, H20 LEVEL INCLIN. DAL
41,5 160.3 4.3 165.3  -77.9 25-Jan-86
RUERAGE HYDURULIC
PRESSURE TIHE  (nin) FLOU  HERD  COMDUCTIVITY
(psi) 1 2 3 4 5 10 15 20 (gpm)  (feet)  {cuvsec)
% 0.100 68125 0125 0113 00120 0.100 0 0.103  Q.098 % 0.1 3597 8,430-07 ROCK TYPE:
) 0 HA HA A A HA hit A i M 151.8 NA BRSALT
; 0 A FR - MR iR A A R MR MR 151.8 il
0 it} MR HA it iR i HA R WA 151.8 M
AUERAGE
8.43E-07 (cm/sec)
T0P  BOTTOM GAUGE HI. H20 LEUEL INCLIN.  DATE
1407  180.7 4.3 165.3  -77.9 28-Jan-86
RUERAGE HYDURULIC
PRESSURE TIHE  (win) FLOW  HERD  COMDUCTIUVITY
{psi) 1 2 3 4 5 10 15 20 (gpn)  (feet)  (cm/sec)

31,250 1,200 1,183 1169 1140 1,165 it MR Y 118 230.4  1.42F-05 ROCK TYPE:
60 2,500 2.475 2467 2,450 2430 2.3% HA MY 245 2987 2.27E-05  BASALT
90 3.450  3.400  3.433  3.475 3500 3530 3,500 34600 347 3668 2.62E-05
46 2600 2,900 2,750  2.688  2.670  2.B1% NR W 290 2638 2.84E-05
RUERRGE
2.21E-05 (en/sec)

PAGE 2




27-Jun-86

PRESSURE
(psi)

T0p
181.5

1

BOTTOM GRUGE HI.

HINER FLAT DAY SITE: HYDRRULIC CONDUCTIUITIES: BORCHOLE MF-102

TINE
4

H20 LEUEL INCLIN
-17.9 25-Jan-86

<

HYDURULIL
conaucTIvITY

(cm/sec)

PRESSURE
(psi)

6.500
8.400

10,300

7.400

10p
m.?

1

BOTTCM  GRUGE HT.

6.158
8.275

10,125

7.400

TIHE
§

H20 LEVEL INCLIN.
-77.9 26-Jan-86

6.60E-05 ROCK TYPE:
7.06E-05  BRSALT
7.176-05

6.96E-05
RUERAGE :
6.94E-05  (cm/sec)

HYBURULIC
CONpuCTIVITY

(em/sec)

PRESSURE
(psi)

6.000

16,000
20.000
16,500

T0P
12.8

1

BOTTOM  GRUGE HI.

6. 450

16.250
20,250
16,250

TTHE
4

H20 LEVEL INCLIN,
~77.9 27-Jan-06

7.770-05 ROCK TYPE:
1.80E-04 COLLUVIU
2.06E-04

2.070-04
AUERAGE

1.56E-04 (cem/sec)

HYDURLLIC
CORDUCTIVITY

{cu/sec)

i
0
8
0

PRESSURE
(psi)

29.000

hi
A
A

T0P
260.5

1

BOTTOM GRUGE HT.

29.000

i
A
HA

TINE
4

H20 LEUEL INCLIN,
<719 27-Jan-86

1.53E-03 ROCK TYPE:
R COLLUVIUY
M8
HR
RYERAGE
1B3E-03 (om/sec)

HYDURULIC
Conpucrrvny

{cn/sec)

19.100

i
HA
NA

19.300

A
HA
G

4,00-04 ROCK TYPE:
HA SANDSTONE
Bt
R
RUERAGE
4,00E-04 (cn/sec)
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21-Jun-86 MINER FLAT DAY SITE: HYDRRULIC CONDUCTIVITIES: BOREHOLE MF-162
TOP  BOTICM GAUGE HI, H20 LEVEL INCLIN.  DAIL
91,5 3Lt 4.3 165.3  ~77.9 Z8-Jan-86
RUERAGE HYOURULIC
PRESSURE TIME  (win) FLOU  HERD  CONDUCTIVITY
(psi) 1 2 3 ¢ § 10 15 20 (gpm) (feet)  (em/sec)
30 18,500 18.150 18,100 18,075 18,060 HA Bt NEO18.18 1711 2,94E-04 ROCK TYPE:
30 20.400 20,600 20,433 20.300 20,400 26,350 M M 21.40 1469 4.03E-04 SRNDSTONE
0 A HAt A HA il NA NA R W 165.9 NR
0 MR HR it R HA HA HA A M 165.9 HA
RVERAGE

3.44E-04 (cn/sec)

0P BOTTOM GRUGE HT. H20 LEVEL INCLIK.  DATE

m.3 e 4.3 1653 -77.9 29-Jan-86
RUERRGE HYDURULIC
PRESSURE TIME (kin) FLOY  HEAD  COMOUCTIVITY
(psi) 1 Z 3 4 5 10 15 20 (gpn) (feet)  (cn/sec)

31,300 1,375 1,433 14500 A0 1,408 HR M40 2348
60 MR A NR NR NA HA N e W8 304.5 R GYPSUM/
8 2200 2188 2125 2112 2,09 .98 1957 M0 207 3 1.54E-05 SANOSTONE
L2 L2 LA 1At L 1185 MR KA L2 269.6  1.24E-05
AVERAGE
1.47E-05  (em/sec)

1.65E-05 ROCK TYPE:

T0P  BOTIOM GAUGE HT. H20 LEVEL INCLIN.  OATE

21,6 375.0 4.3 165.3  ~77.9 29-Jan-86 :
RUERAGE HYDURULIC
PRESSURE TIME  (nin) FLOW  HERD  CONDUCTIMITY
{psi) 1 Z 3 4 § 10 1§ 20 (gpn)  (feel)  {cassec)

30 0.800 0.7%5  0.767  0.756 0,780 0.805 MR MU 0,78 2381
60 1,350 1,380 1,333 135 L2800 1180 HA ML 1300 3042 1.19E-05 GYPSUM/
90 1,500 1,500 1.483  1.475 1470 1445 1400 13700 1046 3734 1,08E-05 SANDSTONE
45 0,400 0.400 0,435  0.462  0.480 0550 A HA Y 0,45 269.8  4.66E-06
RUERAGE
8.61E-06 (cn/sec)

9.19E-06 ROCK TVPE:

PRGE 4



27-Jun-86 HINER FLAT DAt SITE: HYDRAULIC CONDYCTIVITIES: BOREHOLE MF-105

BOREHOLE:  TOP  BOTTOM GRUGE AT. H20 LEVEL INCLIN.  DAIE
105 1.2 40,0 1.2 158.0  -72.1 08-Dec-65
AUERAGE HYDURULIC
PRESSURE TIHE  (nin) FLOM  HERD  COKOuETIULTY
(psi) ] 2 3 4 5 10 15 20 (gpw)  (feel)  (ca/sec)

15 0.650 0.650 0,633 0.625 0.620  0.610 A B 063 66,0 2.35E-05 ROCK TYPE:
20 1050 1050 1,050 1,050 1050 1.045 A N 105 7R 3.3BE-05  BRSALT
30 2400 2,325 2300 2,300 2.280 .30 2230 22284 2.3 9.6 S.TIE-GS

0 NR B A iR HA it b N i Bt
RVERRGE
3.56E-05 (cn/sec)
18P BOTTOM GAUGE HI. H20 LEUEL INCLIN.  DATEC
39,3 59.5 4.2 158.0 72,1 08-Dec-85
AUERAGE HYDURULIC
PRESSURE TIHE  {nin) FLOW  HERD  CONDUCTIVITY
(psi) i 2 3 4 5 10 15 20 (gem)  (feet)  (cu/ser)

15 0.400 0,375 0.383  0.363 0,360 0,345 KA MO 0.37 858 1.05E-05 ROCK TYPE:
30 1050 0.988 1,033 1.025  1.020  1.0%5 i M 1,02 120,3 2.0%-05  BASALT
46 2,050 2050 2,067 2,050 2060 2,010 2,037 L9754 2.4 1843 3260-05
22 1400 1125 1433 11 11200 1,088 HA NP 112 08 2 TE-DS
AUERRGE
Z10E-35  (cn/sec)

T0P  BOTTOM GAUGE HT. H20 LEYEL INCLIN. DRI
59.5 8500  5.00 158,08 -72.1 13-Dec-85
RUERAGE HYOURULIC
PRESSURE THE  (min) FLOW  HERD  CONDUCTIVITY
{psi) 1 2 3 4 5 10 15 B (gpm) (feet)  (cm/sec)

25 4200 4150 4167 4175 4180 4160 b M4 447 1209 8.05E-05 ROCK TYPE:
50 7.500 7,500 7.467  7.450  7.400 7,350 MR WAL .43 1781 1.03E-04  BASALT
75 10.867 10,800 18,767 10,775 10.760  10.750  10.747  10.Y50 ¢ 10,78 2239 1.18E-04
w0 7.0 T.667 7650 76200 7.570 it MDAt 144 1.28E-H
RYERAGE
1.06E-04  (en/sec)

T0P  BOTTOM GRUGE HT. H20 LEVEL INCLIN.  DATE
9.8 102.30  5.00 158.0  -72.1 13-Dec-85
AUERAGE HYOURULIC
PRESSURE HE  (sind FLOU  HERD  COMDUCTIUITY
{psi) 1 2 3 4 5 10 15 20 (opm)  (feet)  (cw/sec)

0 18.000 18250 17.500 17750 17.°00 17.8%5 HA Po17.90 1042 4.24E-04 ROCK TYRE:
0 A i3 HA KR HR XA M i M9 NR  BRSALT
i NA HA it A i HA A MR Mo 971 A
0 N A it NA HA NA HA KA o9t A
RUERAGE

4.24E-04  (en/sen)

PAGE 1



27-Jun-86 HINER FLRT OAM SITE: HYORRULIC COMOUCTIUITIES: ROREHOLE MF-105
TOP  BOTTOM GRUGE HT. H20 LEVEL INCLIN.  DATE
1535 183.% 5.0 1606 -72.1 16-Dec-B85
AVERAGE HYDURULIC
PRESSURE THE  {min) FLOW  HEAD  COMDUCTIVITY
(psi) 1 Z 3 4 5 10 15 0 (gm)  (feet)  (cn/sec)
319,700 19,500 19.567 19.650 19.760  10.66 A M1 17.83 1758 2.51E-04 ROCK TYPE:
0 N A HA A KA M MR MR M 168.2 N BRSALT
i b A it KA A i NR HA | M 168.2 HA
0 NA MR NR MR KR HA NA MR ! M 168.2 A
RUERRGE
2.51E-04  (en/sec)
TOP  BOTTOM GAUGE HT. H20 LEUEL INCLIN.  DAIE
179.5 2035 5.0 158.0  -72.1 18-Dec-85
AVERRGE RYDURULIC
PRESSURE TIHE  (nin) FLOW  HEAD  CowpucTIvITY
(psi) 1 2 3 4 5 10 15 20 (gpm)  (feet) . (em/sec)
0 6.800 6650  6.667 6,381 6,760 6,930 i BAL 670 2474 6.69E-05 ROCK TYPE:
55 12,500 12,500 12,533 12.500 12,560 MR A My ©O12.52 2.8 1.14E-04 BRASALT
25 9700 9.7 9.7 9.725 9700 9.680 9700 .M 9.7 2261 1.Q6E-04
i NA A A WA HA KA MA it BR  187.2 i
RUERRGE
9.32E-05 (ca/sec)
T0P  BOTTOM GRUGE HT. H20 LEVEL INCLIN,  DATC
s 2291 5.0 1580 -72.1 18-Dec-85
AUERRGE HYBURULIC
PRESSURE TIHE (mim) FLOW  HEAD  COMDUCTIVITY
{psi) 1 2 3 4 g 18 15 20 (g  (feet)  (ca/sec)
i 6,400 6350  6.400 6,381 6420 6,570 it MR i 642 270.8  5,.86E-05 ROCK TYPE:
412,500 12,350 12,433 12,375 12420 12,440 i MR 1242 2833 1,080-04  BRSALT
60 13.917 16750 16,667 16.700 16,300 16,750 R MR 16,28 2968  1.360-4
i it A NA iR hit it A it M 2089 HR
AUERAGE
9.51E-05  (enssec)
T0P  BOTTOM GRUGE HT. H20 LEVEL INCLIN,  DATE
21,5 1394 5.0 158.0  -72.1 18-Dec-85
RUERAGE HYBURULIC
FRESSURE TIHE  (min) FLO  HEAD  CONDUCTIUITY
(psi) 1 2 3 4 5 10 15 20 (gpn)  (feet)  (en/sec)
0.5 0.2% 0.2 0,225 0230 0.230 KA M 024 298.3  1.95L-06 ROCK TYPE:
60 0.5 0.237 0.7 0,188 0155 0,080 A ML 019 367.6 1.29E-06  BRSALT
9  0.062 0.063 k@ 0,088  0.0%0 M 0037 6.040 0 006 4300 35707
i NA b A NA HA HA NA MY M 229.1 A
AUERRGE

PAGE 2

9,65E-07 (cm/sec)



27-Jun-86

PRESSURE
(psi)

TP
222.9

BOTTON GRUGE HT.

HINER FLAT DRM SITE: HYORRULIC CONDUCTIVITIES: BOREROLE MF-10S

H20 LEUEL INCLIN,
-12.1 18-Dec-85

158.0

(nin)
5

HYDURULIC
CONoucTIVITY
{em/sec)

30
60
90
45

PRESSURE
{psi)

0.750
1,350
1.600
1.250

10P
278.6

BOTTON GAUGE HT.

010
,260
.630
260

— o aa

H20 LEUEL INCLIN.
-72.1 01-Jan-86

158.0

(nin)
g

7.41E-06 ROCK TYPE:
B.48E-06  BRSALT
8.91E-06

9. 02£-06

AUERRGE

8,43E-06 (cm/sec)

HYDURULIC
HEAD COMBUCTIVITY

(cn/sec)

PRESSURE
(psi)

4.600

14.600
19.800

0.833

10p
305.0

BOTTOM  GRUGL HT.

5.680

15.040
19,545
13.600

H20 LEVEL INCLIN,
-72.1 07-Jan-86

158.0

(nin)

§

5.99E-05 ROCK TYPE:
1.47E-04  GRAVEL
1.67E-04

8.56E-05

AUERRAGE

1.06E-04 (cnrsec)

HYDURULIC
foRpucTIvITY

{cu/sec)

9

D D o S

PRESSURE
(psi)

107
306.5

BOTTOM GRUGE HI.

0.180
N
i
1A

HZ0 LEVEL INCLIN.
158.0

{nin)

§

-72.1 {7-Jan-86

1.25E-06 ROCK TYPE:
R SANDSTONE
R
N
RUERAGE
1.25E-06  (cm/sec)

RYOUAULIC
CONDUCTLUITY

(cu/sec)

&0
30
0
0

0,525
0,875
HA
MR

0.540
0.630

HA

4,47L-06 ROCK TYPE:
4,20E-06 SANDSTONE
HA
HR
AUERAGE
4.33E-06 {cm/sec)



21-Jun-86 HINER FLAT DAY SITE: KYDRAULIC COMDUCTIVITIES: BOREHOLE MF-10S

TP BOTTOM GAUGE HT. H20 LEUEL INCLIN,  DATE
6.4 3.0 5.0 158.0 -72.1 08-Jan-96
AVERAGE HYDURULIC
PRESSURE TIME  (nin) FLOW  KERD  CONDUCTIUTTY
{ps1) 1 2 3 4 5 18 15 20 (gpw) (feet)  (ca/sec)

i 1,000 0,950 0.850  0.713  (.680  0.530 HA MRV 0TS 2245 8.66E-06 ROCK TYPE:
60 0.700  0.545  0.65  0.650  0.640  0.61C it WA § o 0,63 2939 5.33E-06 SANDSTONE
9 0.800  0.77%  0.767  0.763 0770 0.760 0.7 0784 .76 3.1 5.196-06
0 W HA KA A A i it} N MR 155.4 B
AUERAGE
6,21E-06 {cn/sec)

PRGE 4



27-Jun-86 HINER FLAT Dt SITE: HYDRAULIC CONOUCTIVITIES: BOREHOLE MF-106

BORTHOLE: 0P  BOTTOM GRUGE HI. H20 LEVEL INCLIN.  DRIE
HF-106 1.4 39.2 4,2 148.4  -89.35 19-Hov-85
AUERRGE HYDURULIC
PRESSURE THE  (nin) FLOW  HEAD  CONDUCTIVITY
(psi) 1 2 3 4 5 10 15 0 (gpm)  (feet)  (ow/sec)

12 88 04 0.3 035 3% L 0.3 B

il 0.37 897 1.54E-05 ROCK TYPE:
0 080 075 067 065 60 0.5 iR i

7

R

v Q6T T8 21E-05  BASALT
;0 200 158 te0 138 13 A 118 1ar

1 L 1009 347605
15 060 05 050 0.4 046 0.M HA i

0.50  66.6  1.86E-05
AUERAGE
2.140-05 (en/sec)

TOP  BOTIOM GAUGE HT. H20 LEUEL INCLIN.  ORIE
3.6 594 4.2 148.4  -89,35 19-flov-85
AVERAGE RYDURULIC
PRESSURE THE  {nin) FLOUW  HERD  CONDUCTIVITY
{psi) 1 2 3 4 5 19 15 20 (gpw)  (feet)  (c/sec)
15 HA R A A HA iR Ha iR M3 R ROCK TYPE:

v 000 003 003 603 004 A HR i
o038 03 0% 03 LA 029 N §
2% 010 010 010 00 0,09  0.08 XA B

V0,02 1220 4.46E-07  BRSALT
¢ 032 1882 4.77-06
V009 14 2.09E-06
AVERRGE
1,64£-06 (cn/sec)

10 BOTTOM GRUGE HI. H20 LEVEL IRCLIN.  DATE
58.7 9.4 4.2 148.4  -89.35 20-Nov-85
AVERRGE HYDURULIC
PRESSURE » TIHE  (nin) FLO  HERD  CONDUCTIVITY
(psi) 1 2 3 4 5 10 15 28 (opmd  (feet)  {cm/sec)
5 000 A KR iR bt it HA HA | MR 131.0 R ROCK TYPE:
50 0.85 0,83 0.80 1/ S e R (4 it HA | ¥R 188.7 MR BRSALT

LA T AT U S -V 49 L8 L4 1.42 A4 LS 260 1L5IE-05
115 080 6.83 p.80 0.7 0.75 R MR+ .87 188.5  1.35E-05
AYERAGE
1.43E-05 {cm/sec)

TOP  BOTTOM GRUGE HT. H20 LEVEL INCLIN.  DRIE
8.7 100.0 4,2 148.4  -89.4 20-Nov-85
RUERAGE HYDURULIC
PRESSURE TIME  {win) FLOW  HEAD  COMDUCTIVITY
(psi) 1 2 3 4 5 18 15 20 {gpm) (feeld  (co/sec)

077 0.7 067 0.64 0.6 0.58 it Mt 066 162.7  1.01E-0S ROCK TYPE:
60 450 400 383 .73 66 4LH Ha M 394 2289  4.26E-05  BRSALT
90 14,80 1475 15,33 1613 16,40 1009 1020 WA O15.9% 259.7 0 1.576-04
46 11,00 .60 11,50 142 1 1L HA M3 19 1.63E-04
AUERAGE
5.76E-05 (en/sec)

PRGE 1



21-Jun-86 MINER FLAT DM SITE: HYORAULIC CONDUCTIVITIES: BOREHOLE MF-106
T0P  BOTTOM GRUGE HI. H20 LEVEL INCLIN.  DRIC
1223 140, 4.2 148.4  -89.35 21-Hou-85
AVERAGE HYDURULIC
PRESSURE TIHE  (nin) fFLOW  HERD  CONDuCTIUITY
(psi) 1 2 3 4 5 10 15 20 (gpw) (feet)  (cm/seq)
33065 0.5 0.58 0.61 0.6! 0.58 NR W 0.6l 2140 7.09E-06 ROCK TYPE:
86 260 3.4 4,37 5.2 6.08 HA HA M 435 2864 3,75E-05  BASALT
] N A He HA HA it B R MR 1308 e
0 MR A it Bt} A B M ! MR 13,8 HA
RUERAGE
1.63E-05  (cnisec)
TOP  BOTTOM GAUGE HT. H20 LEUEL INCLIN,  [DATC
150.7  160.0 1.2 148.¢  -89.35 21-Nov-85
AUERAGE HYDURULIC
PRESSURE TIME  (min) FLOW  HERD  COMDUCTIVITY
(psi) 1 2 3 4 5 10 15 20 fgpm)  (feetd  {em/sec)
| I S N P 1 B (R 1 0.4 013 04 W& M 045 2288 1.620-B6 ROCK TYPE:
60 0.3 0.3 0.3 0.3 0.3 0.36 iR B 0.36 2981 2,98E-06  BASALT
9 115 113 1.10 i L 1 1.1 Lizy Ly N2 7.50E-06
46 085 0.83  0.82 0.8t 0.80 HA NA MY 0,82 72633 7.70E-08
RUERAGE
4.09E-06 (en/sec)
TOP  BOTTOM GAUGE HT. H20 LEUEL INCLIN.  DAIE
169.6  180.0 4.2 148,  -89.35 24-Hov-85
: AVERAGE HYDURULIC
PRESSURE TIHE  {min) FLOW  HERD  COMDUCTIUITY
(psi) 1 Z 3 4 § 10 15 20 {apn)  (feet)  (en/sec)
B 1o 1,08 1.08 110 1 12 MR WAL 108 2430 1.10E-05 ROCK TYPE:
60 2,80 2.80 2,83 .85 .8 .88 i} M 284 309 2.25C-05 BASALT
% 890 310 9,30 9,45  9.60 1003 10,33 10.57 0 966 3832 G.5TE-OS
6 LI .20 .20 720 L1 A i WY 22 %14 6.67E-05
AUERRGE
3.23E-05 (cm/sec)
T0P  BOTTON GAUGE HT. H20 LEVEL INCLIN,  DATE
179.3  200.0 4,2 140.4  -89.35 24-Noy-85
. AVERAGE HYOURULIC
PRESSURE TIME  (nin) FLOW  HERD  COMDUCTIUITY
{psi) 1 2 3 4 § 10 1S 20 (gpn) {feet)  {ew/se)
mo22 210 240 .08 206 20 & WAL 209 262.2 1,976-05 ROCK TYPE:
80 500 500 5,00 5,06 5.00 498 NA WA 500 3273 3L7PE-05  BASALY
90 10,00 10,00 10.60 1000 1012 10,36 9.8 10574 1010 38L3 6.55E-05
45 7.00 7,00 7.00 705 .04 LR A MO 7.0 2878 6.03E-05
AVERAGE

PAGE 2

4.140-05 {cn/sec)



27-Jun-86 WINER FLAT DAM SITE: HYDRAULIC CONBUCTIVITIES: BOREHOLE MF-106
T0P  BOTTOM GAUGL HI. H20 LEVEL INCLIN  OATE
198,39 2209 4.2 148.4  -89.35 25-Hou-85
AUERAGE HYDURULIC
PRESSURE e (win) FLOU  HEAD  COMOUCTIVITY
(psi) ! 2 3 4 5 10 15 20 Agpn)  (feel)  (cwssec)
b HA A HA | A HA HA N M 2829 HA ROCK TYPL:
60 A HA MR HA R NR HA M ! M 352.2 NR  BASALT
9 0200 018 46 016 016 0.3 0.12 0ty 05 42L5 89IE-07
45 HA B MR NA A A HA MR M LS iR
RUERAGE
8.910-07 (en/sec)
10P  BOTTOM GAUGE HT. H20 LEUEL INCLIN,  OATE
16,7 260.0 4.2 148.4  -89.35 25-Nou-85
RUERRGE HYBURULIC
PRESSHRE THE (nin) FLOU  HEAD  CONDUCTIVITY
(psi) 1 2 3 4 5 10 15 20 (gpm)  (feel)  (cn/sec)
055 852 0w 0.5 0.4 0.4 HR MY QS 3ILE 4.81E-06 ROCK TYPE:
80 0.0 0,65 063 063 063 0.8 MR MG 0,62 3B1.0 4.05(-05 BASALT
9 0.9  0.98 0.7 0.88 0.8  0.85 0.8¢  0.84) 0.8 450,37 4.720-06
4 050 045 650 048 048 0 A NP 048 364 3,44E-06
AUERAGE
4,03E-06  C(cn/see)
TP BOTTOM GAUGE HT. H20 LEUEL INCLIN.  DATE
54,9 270.9 4.2 148.4  ~89.35 02-Dec-85
AUERAGE HYDUALLIC
PRESSURE ML (wim FL  HERD  COMDUCTIVITY
{psi) 1 2 3 4 5 10 15 20 (g (feet)  {en/sec)
I 095 0% 1,02 L4 105 1.06 A MR P LB 2207 1,130-05 ROCK TYPE:
60 LW 3 3T 38 380 3.0 HA N 376 288.2  3.22E-05  GRAVEL
9 11,00 1119 1200 1. L3R 12130 12,38 12581 163 3357 8.626-05
4 B85 864 857 858 9.00 i HA ML 872 0.2 8.94E-0S
RUERAGE
4.09E-05  (cm/sec)
T0P  BOTTON GAUGE HI. H20 LEVEL INCLIN,  OATE
2551 2843 4,2 148.4  -85.35 (2-Dec-85
RUERAGE HYDURULIC
PRESSURE T (wim) FLOU  HEAD  CORDUCTIVITY
(psi) 1 2 3 4 5 10 15 0 (gpw)  (feet)  (em/sec)
00 123 1280 12,53 1240 1248 1.6l e HAYOO1232 1919 1,59E-04 ROCK TYPL:
60 1530 1525 15,30 1537 1530 1534 1835 15500 1534 245.2  1.5BE-04  GRAUVEL
80 19.50  19.60  19.67  19.75 1980 20.00 e NAEO19.72 26,2 1.B6E-D4
45 HA HA R e A NA A A | MR 256.5 HA
RUERAGE

PAGE 3

1.66E-04 (cm/sec)



™ 27-Jun-86 NINER FLAT DAY SITE: HYORAULIC CONDUCTIVITIES: BOREHOLE MF-106

. TOP  BOTTOM GRUGE HI. H20 LEVEL INCLIN  DAIE
b 05,5 3G 4.2 148.4  -B9.35 04-Dec-85
AVERAGE HYOUAULIC
PRESSURE TIHE  {nin) FLOW  HEAD  CONDUCTIULITY
(psi) 1 2 3 4 5 10 15 20 (gpm)  (feel)  (cw/sec)

” 0015 013 009 007 006 0.03 i
% 60 i Moo oot 0.02 A i
) 90 A i i i i A i

AT 0.09 2209 9.616-07 ROCK TYPE:
R 000 2912 1.166-07 SANDSTOME
R M 260.5 MR
1 MR 256.5 HA
AUERAGE
3.33E-07  (cm/sec)

1 10 BOTION GRUGE HT. W20 LEVEL THCLIM.  DATE
j 0.8 3 42 1984 83,35 04-Dec-85
AUERRGE HYOURULLC
PRESSURE TIHE  (ain) FLOM  HEAD  COMDUCTIUITY
(psi) 1 2 3 4 § 10 . 18 20 (gpw)  (feet)  (em/sec)

It 008 013 D4 g8 015 015 NA ML 03 2219 1.470-06 ROCK TYPE:
80 0.90 0.2 0,18 0.20 o1 AN MR M 023 2912 1,96E-06 SANDSTONE
9  0.25 0.20 0.8 0.19 0.8 0.18 017 ied 019 3605 1.29E-06
45 NA A NA R it M A A M 286.5 A

AVERASE

1.55E-06  {cn/sec)

~3

TOP  BOTTOM GAUGE HT. H20 LEVEL INCLIN.  DATE
307.5  355.0 4.2 148.4  -89.35 05-Oec-85
AVERAGE HYDURULIC
PRESSURE TIHE  (win) FLOW  HERD  CoWDuCTIVINY
(psi) 1 2 3 4 5 10 15 U gy (feet)  (cnrsec)

» 035 048 0.3 0.1 0.3 0,25 it M 0,35 22,9 3.88C-06 ROCK TYPE:
0 0.3 02 0.2 02 0.2 0,13 HA MO0.220 91,2 1.91E-06 SAKDSTONE
W 0.2 030 03 0.3 0.3 0.2% .28 0.270 029 3805 1.97E-06
LY 065 023 02 22 L A HA L 0,23 56,5 2.26E-06

AUERAGE

2.90E-06 (en/sec)

PAGE 4



27-Jun-86 HINER FLAT ORM SITE: HYORAULIC COMDUCTIVITIES: BOREHOLE MF-113

BOREMOLE:  TOP  BOTTOM GRUGE HI. H20 LEVEL INCLIN.  OATE
HF-113 16,9 346 .5 ~4.5  -89.7 26-Teb-96
AUERRGE HYDURULIC
PRESSURE TIHE  (mim) FLOW  HERD  CONOUCTIUITY
- (psi) 1 2 3 4 5 10 15 20 (gpn)  (feet)  {ow/sec)

22 1450 13800 3T 28 L2000 1.1 A M L3 5.8 7.67E-05 ROCK TYPE:
4 3,05 2,900 2.817  2.788 .70 2.6% il MR 2.8 1036 B.296-05  BASALT
0 7400 7.400 .43 7.5 7,600 7,980 8400 86154 79 1484 1.590-04
L 4600 4600  4.567 4550 4560 4.540 HR K 457 755 1.83E-04
AUERRGE
T34 (enssec)

T0P  BOTTOM GRUGE HT. H20 LEVEL INCLIN.  DATE
5.0 1150 3.5 -4.5  -89.7 26-Feb-96
) RUERRGE HYDURULIC
§ PRESSURE THE  (win) CFLOW  HERD  CORDUCTIVITY
h {psi) 1 2 3 % § 19 15 0 (gpm) (feet)  (en/sec)
k) A HA Ha A NA iR i HA W 152.8 HR-ROCK TYPE:
80 HA NA HA HA HA AR HA A i Mo 2221 N BASALT
90 A HA HA HA HA HA HR MUTOOD0r 2914 5.20E-08
45 A it HA NA NA oM NA M187.4 It
AUERAGE
LESS THAN  5.200-08 {cm/sec)
TP BOTTOM GRUGE HI. H20 LEVEL INCLIN,  OATE
107.6  120.0 3.5 -4.5  -8%.7 27-Teb-86
AVERAGE HYDURULIC
PRESSURE e (nind FLOU  HEAD  COMDUCTIOLIY
(psi) 1 2 3 4 5 10 15 20 (g  (feet)  (cm/sec)

M 0.3 0,325 0,292 0.288 0.280 Q.24 il M 0,30 683 1,31£-05 ROCK TYPE:
60 0.700 0.650 0.633  0.625 0,600  0.545 KA MR 063 1305 1.3BE-0S  PRLED-
9 0,950 0,925 0,883 0.836 0.810 0725 0.670 0.628 %  0.80  206.8  1.18E-05 ALLUYIWM
4 0150 0137 0142 0,138 0 0025 D108 R M 013 0 1029 3.93E-06

RUERAGE

9.56E-06 (em/sec)

TOP  BOTTOM GRUGE HI. H20 LEVEL INCLIN,  DAIC
108.2  140.8 3.5 -4,5  -89.7 27-Feb-86
AVERAGE HYDUAULIC
PRESSURE TME (wim) FLOW  HERD  CompucTIvITY
(psi) 1 Z 3 4 § 10 15 20 (gpmd (feet)  (cm/sec)

30 9,400 9,050 8.900 8.700 8.540  6.080 HR M 878 528 G5.03E-04 ROCK TYPE:
60 12,700 12,700 12,533 12,450 12,300 11,740 KR NR 1 1240 107,27 3.5DE-04  PALED-
90 16,600 16.250 16.267 16.250 16,320 16,000 15,728 15.500 ¢ 1611 1562 3.126-04 RLLUUIWM
4 §.600 8.500 8.400 830 8300 8140 L MR 838 88.8  2.86F-04
RUERAGE
3.54E-04 {en/sec)

FAGE 1



27-Jun-86 MINER FLAT OAM SITE: HYORAULIC CONDUCTIVITIES: BOREHOLE MF-117
BOREMOLE:  T0P  BOTIOM GRUGE HI. H20 LEUEL INCLIN,  DRIE
He-117 80 280 -0 3 ~26 08-Har-86
AUERAGE HYDURULIC
PRESSURE TIHE  {nin) FLOW  HERD  COMDUCTIVMITY
(psi) 1 /4 3 4 5 10 15 20 (gpn)  (feet)  {cn/sec)
4 055  0.550 0.533  0.52%  0.520 6,505 A ML 0.5 99,2 1.48E-05 ROCK TYPE:
80 2600 3425 3767 4025 4168 45T it MR 360 142.8  6.920-05  BASALT
90 12,200 13150 13,767 14.325 14,800 16.430 A MLO13.67 1780 291004
50 12,800 12.750 12,767 12,750 12140 12590 HA MR PO12.%6 %02 3.88E-04
RUERAGE
9,57E-05 (em/sec)
T0P  BOTTOM GAUGE HT. H20 LEVEL INCLIN,  DRIE
330 8.2 -1l -39,9075 ~26 09-Har-86
AVERAGE HYQURULIC
PRESSURE TIHE (nin) FLOY  HERD  CONBUCTINITY
(psi) 1 2 3 4 § 10 15 0 (g (feet)  (em/sec)
I 1,600 1,550 1.517 0 1,488 1450 1370 HA ML 1,50 50.3  B.16E-0S ROCK TYPE:
60 3.250 3150 3100 3048 3,020 Z2.96D HA ML 309 181 7.1BE-05  BASALT
90 5000 4950 4,950 4975 4.980 4960 4920 49100 496 1843 7.38E-05
4 200 2,200 2200 212 220 2.2% ht 1 I ! 8.4 7.19E-05
' AUERAGE
T47E-05  (cm/sec)
TOP  BOTTGM GRUGE HT. H20 LEUEL INCLIN.  DRTL
M4 1050 -1 -39.907% -26 89-Mar-86
AUERAGE HYDURULIC
PRESSURE TIME  (win) fLOW  HEAD  CONDUCTIMITY
(psi) i ? 3 4 5 10 18 0 (o) (feet)  {cn/sec)
I 2450 2,400 2,367 2.33 230 2.2700 HR M 23 496 1.300-04 ROCK TYPL:
60 4.800 4,700 4.667 4,675 4.680  4.600 kg MR T 469 1156 1LITE-04  BASALT
95 7.050 7,000  6.967 - 6,950 6.920 6840 6827 67701 6,92 1797 1.04E-D4
46 3,500 3,425 Z.400 3413 3420 3.445 HR WA 343 83.B 114E-0d
RUERRGE

PAGE 1

1.15E-04  (en/sec)



27-Jun-86
BOREHOLE:
HF-118

PRESSURE
(psi)

H20 LEUEL TNCLIN.
~-89.5 15-Jan-86

BOTTON GRUGE HT.

MINER FLAT DA SITE: HYDRRULIC COWDUCTIVITIES: BOREHOLE HF-118

HERD
(feet)

HYBURULIC
LoNoucTIVITY

(cndsec)

28
50
48

8

iR
NA
A
AR

176.6
187.2
163.3
143.4

8.17E-05 ROCK TYPE:
1.176-04  GRAVEL
1.34E-04
B
AUERAGE
1.09E-04 (cn/sec)



27-Jun-86 MINER FLAT DAM SITE: HYDRAULIC COMDUCTIVITIES: BOREHOLE MF-119

BOREHOLE:  T0P  BOTTOM  GAUGE HT. W20 LEUEL INCLIN.  DATE
WF-119 2067 3000 3.5 155,01 -89.9 15-Jan-86
AUERRGE HYDURULIC
PRESSURE THE  (nin) FLOY  HERD  CONDUCTIUITY
= (psi) 1 2 3 ¢ 5 10 15 20 (gpm) (fest)  (cn/sec)

o.ov 2279 3.37E-08 ROCK TYPE:

30 MR HA A A N 0,010 iR i
PR %t 1.47E-05 PALEC-

3 6000 5875 5714 S.p63 5580 5,380 A i
92 11,300 12,143 12,233 12,325 12,400 12.318 13020 1320
50 500 7400 7417 7425 7380 330 §A b

12,53 3461 2.83L-05 COLLUYIGY,

.41 263.0  Z.16E-05 SANDSTONE
AUERAGE

2.08E-05 (cn/zee)

PAGE |



27-Jun-86

BOREHOLE:  T0R

BOTTOM GAUGE HT.

HINER FLAT DAY SITE: HYORAULIC CONDUCTIVITIES: BOREHOLE MF-12

H20 LEUEL INCLIN.  DRIE

Hr-121 6.0 70.8 4.6 168.2  -89.8 23-Teb-86
RUERRGE HYDURULIC
PRESSURE TME (nin) FLOW  HERD  CONOHCTIMITY
(psi) 1 2 3 4 § 10 15 20 (gpm) (feet)  (om/sec)
200 17.500 17.500 17.533  17.600 17.600 - 17.860 XA MR P 1T 457 2,69E-03 ROCK TYPE:
40 22,000 21,500 21.667 20,750 21.800  21.700 A MR 274 534 2.84E-03  PALED-
60 26000 26500 26,333 26,500 26,400 26.500 26,467 26,450 % 26.39  48.2  3.82E-03 COLLUVIW
30 21,000 21,800 21,000 21,250 21,200 21,100 NR MRO2L09 3 4.01E-03
RUERRGE
3,29E-07  (cw/sec)
TOP  BOTTOM GRUGE HT. H20 LEVEL INCLIN.  DATE
7.9 81D 4.3 168.2  -89.8 12-Feb-86
AUERAGE HYDURYLIC
PRESSURE THE  (nin) FLON  HERD  COMBUCTIVITY
{psi) 1 Z 3 4 5 10 15 0 (g (feet)  (cm/sec)
25 5,500 5500 5,533 S.600  S.640 6,020 A MA4 5083 1333 2.95E-04 ROCK TYPE:
50 17.800 17,600 MR 17.950 18.060 18500 MR NR L1798 120.9  1.04E-037 SANDSTONE
75 R KA M A HA HA HA HA M 540 HA
37 B.000 17,700 17.667 17.650 17,700 17.824 17,920 17,9904 1656 102.7  1.13E-03
RUERRGE
7.025-04  (en/sec)
10 BOTTOM GRUGE HI. H20 LEVEL INCLIN.  DATL
9.4 1.0 4.3 168.2  -89.8 12-Feb-86
RYERAGE HYDURULIC
PRESSURE e {nin) FLOW  HEAD  COMNDUCTIUITY
{psi) 1 2 3 4 § 10 15 20 (gpm)  (feet)  (em/sec)
30 17.800 18,100 18.233  18.450 18.600 19.220 A MR 18,40 95.8  1.34E-03 ROCK TyeL:
g HA i MR i it NA iR HA MR 105.5 NR SRNDSTONE
0 Gt A HA M NA i Bt R M@ 105.5 iR
0 NA i R i A it M Ll ¥ 105.5 HA
RUERASE
1.240-03 (emvsec)
TP BOTTOM GRUGE HT, H20 LEVEL INCLIN.  DATE
98.6 1.0 4.3 168.2  -89.8 12-Feb-88
AUERAGE HYDURULIC
PRESSURE TIHE  (nin) FLOY  HERD  COMDUCTIMITY
(psi) 1 2 3 4 § 10 15 0 (gpm)  (feeld  (cw/sec)
30 19,300 19,200 19,167 19.350 19.500 19.850 bt NE 1939 90,2 1.50E-03 ROCK TYPE:
] MR i 1A i MR NA i e WA 108.8 B SARDSTOHE
0 1A it He Ka HA 1A R [itI Mo 108.8 MR
0 HR M HA HA XA A MR A MR 108.8 M
RUERAGE

PAGE 1

1.50E-03 (en/sec)



27-Jun-~86 HINER FLAT DRM SITE: HYDRAULIC CONDUCTIUITIES: BOREHOLE HF-121

| T0P BOTTON GAUGE AT, Hz0 LEVEL INCLIN.  DATE
» 80.0  86.0 4.3 168.2  -89.8 23-feb-86
AVERAGE HYDURLLIC
1 PRESSURE e (nin) FLOW  HERD  COMDUCTIVITY

) (psi) i i 3 : 510 50 (g

=

(feet)  (en/sec)

M 3,000 2950 2900 2.987  2.849  2.680 iR & 2,88 1561 1,29E-04 ROCK TVPE:
60 4.600 4550  4.500 4425 4330 4000 A B0 441 2233 1.38E-04 SANDSTONE
80 5250 5250 5200 5.00 G060 4900 4.9 7460 539 2674 1.40-04
40 11,700 11,650 11.600 11,625 11,600 11,570 i NA L 1162 1499 5.420-04
AUERAGE
/ 1,92E-04 (cn/sec)

TOP  BOTTOM GAUGE HT. H20 LEUEL INCLIN,  DATC
120.0  126.0 4.3 168.2  -89.8 23-Feb-86
AVERAGE HYDURULIC
PRESSURE TIHE  (nin) FLOW  HEAD  CONDUETIUITY
(psi) 1 2 3 4 § 18 15 200 (gpm) (feet)  (cm/sec)

36 19,000 15.000 19,000 19,000 19.000 18.960 i MR 18,98 1124 1.18E-03 ROCK TYPE:
60 25.000 25.200 25,000 N8 25,000 25.083 A MU 2506 119.5  1,47E-03 SAHDSTONE
90 28.000 29,000 79.233 29.500 29.600 29.700 29.600 29.800 ¢ 29,3 136.8  1.5DE-03
46 23,000 23.500 23.333 23.280 23,400 23200 ift WA 23.28 1845 1.56E-03
RUERAGE
1,428-03  (em/sec)

\ T0P  BOTTOM GAUGE HT. H2D LEUEL INCLIN.  OATE
| 1600 1660 4.3 160.2  -89.8 22-Feb-86
} AUERRGE HYDURULIC
PRESSURE TIHE  (win) FLO  HERD  COHDUCTIVITY
(psi) 1 z 3 4 5 1 15 20 (g (feet)  (enm/sec)

3 16.500 16,500 16,500 20.750 33,440 it itt M 20074 1359 1.07E-03 ROCK TYPE:
60 22.000 22.000 22,333 22439 45.600 XA i MR Y 26.87 1382 1.36E-03 SRHDSTOHE
90 27.857 27,500 27.667 34750 55,800 41.%00 37267 27,950 % 3509 9.1 2.50E-03
45 25,000 25,000 28.667 31,500 50,600 MR A B R4S ES5 0 6.330-03
AUERAGE
2.19E-03  (onv/sec)

10P  BOTTIOM GAUGE HI. H20 LEUEL INCLIN,  DAIE
162.0 1910 4.3 168.2  -89.8 21-feb-86
BUERAGE HYDUAULIC
PRESSURE TIME  (nin) FLOW  HERD  CONDUCTIOTTY
(psi) 1 2 3 4 § 1l 15 20 (gp)  (feet)  (en/sec)

40 34000 34.000 34.000 33.750 34.000 34.000 i M 339 4.0 5.98E-02 ROCK TYPE:
60 37000 37000 37,333 3T.250 37200 37,300 A NA3T18 31 §.31E-02 SANDSTOHE
90 27.857 36500 38.333 39000 3%.600 41444 A NTO3T12 380.0

PRGE 2




27-Jun-86

BORCHOLE:  TOP

HINER FLAT ORM SITE: HYDRAULIC CONDUCTIVITIES: BOREHOLE MF-122

H20 LEVEL INCLIN,
~89.9 08-Feb-86

BOTTCH  GRUGE HT.

HYOURLLIC

HEAD  CONDUCTIVITY
(feet)  (cm/sec)

wF-122 150.0
PRESSURE

(psi) 1

30 18,500

38 20.500

0 A

b iR

1580 2.73E-04 ROCK TYPE:
164.3  Z.85E-04  PALED-
1571 HR COLLUVILM
157.1 iR

AVERAGE

2.79-04 (cnisec)



P .

21-Jun-86 MINER FLAT DAY SITE: HYORAULIC CONBUCTIDITIFS: BOREHOLE HF-123
BOREHOLE:  TOP  BOTTOM GRUGE HT. H20 LEVEL INCLIN. DRI
HF-123 7.8 80.4 5.3 ) 208 -90 20-Mar-86
AUERAGE HYDURLLIC
FRESSURE TIHE  (win) FLOU  HERD  COMBUCTIVITY
{psi) 1 2 3 4 § 10 15 0 (gp)  (feet)  (cw/sec)
200 12,400 12,200 12,250 12,500 12,660 12,570 A NR G 12580 9.7 5.23E-04 ROCK TYPE:
40 20,500 20,300 20.200 20.250 20.260 20,250 HR MU 20.29 923 B.7IE-04 SARDSTONE
§0 75,000 25,000 25.000 25.000 25,000 25.000 25133 25.250 4 2505 981 4,016-03
30 20,000 19.500 19,667 19.750 19,600 19.600 A NRD 1969 738 1.06E-03
AUERAGE
8,35E-04 (en/sec)
10P  BOTTOM GRUGE HT. H20 LEUEL INCLIN,  DRIE
80.6  100.7 5.3 ) 208 -40 20-Har-86
AUERAGE HYDURLLIC
PRESSURE TIME (nin) FLOW  HERD  CONBUCTIVITY
{psi) 1 2 3 4 5 10 15 200 (gpm)  (feet)  (ow/sec)
2 6,500 6.350  6.333 6,250  6.200 6,040 NA MR 6,28 1341 1,86E-04 ROCK TYPE:
40 8.300  8.400 8.433  B.450  8.440  8.560 NA MR 8,43 1740 1,92F-04 SRNDSTONE
§0 20,200 20.650 20.867 20.950 20.900 21,870 22,193 22,2901 21,25  147.6  5.700-04
30 17,500 17,600 17.500 17,425 17.400 17.160 A NE L1743 1062 6.51E-(4
AUERRGE
3.3%-04 (em/sec)
T0P  BOTTOM GAUGE HT. H20 LEVEL INCLIN,  DATE
102.6 1213 5.3 ) 208 -90 21-far-86
AUERAGE HYDURULIC
PRESSURE THE  (win) FLOW  HERD  CoMBUCTIVINY
(psi) 1 2 3 4 5 10 15 200 gy (feet)  (cw/sec)
6 9,100 9.500 10,500 12,500 13,980 17.240 HA MR 1212 1578 3.05E-04 ROCK TYPE:
60 26,400 26,500 26,667 26.500 26.600  26.600 R NP 2654 121.9  B.53E-D4 SRNDSTONE
9 31,000 31.800 31,333 31.250 31.200 31,308 Gt} MPOO3L26 1407 89104
45 25,000 25.000 25,000 25.000 Z5.000  24.900 M MR 12498 1822 9.6BE-04
AVERAGE
6.88E-04 (cm/sec)
TP BOTTOM GRUGE HT. HZ0 LEVEL TNCLIN.  DAIE
123.0 126,80 53 ) 208 ~90 21-Har-86
AUERRGE HYDURULIC
PRESSURE TME (nin) FLOW  HERD  COMDUCTIVITY
(psi} 1 2 3 4 § 18 15 20 (gp)  (feet)  (cn/sec)
30 14,600 14,550 14,567 14,600 14.560 14370 NR N L1454 180.7  3.82€-04 ROCK TYPL:
60 19,500 19,350 19,267 19.250 19.280 19.280 B BR 4 19032 1811 4.23f-04 SANDSTONE
9 27.000 27.500 27.667 28.000 28.200 28.900 bt MR Y2788 1507 7,000-04
45 24,000 23.800 23.880 23.7%0 23,720 23.590 bt BR2ZE5.78 0 1016 9.270-04

PREE 1

AUERAGE
5.690-04 (cn/sec)



S|

27-Jun-86 HINER FLAT DAY SITE: HYORAULIC CONDUCTIVITIES: BOREHOLE HF-123
0P BOTTON GRUGE HT. H20 LEYEL INCLIN.  DATE
153.0  159.0 5.3 ) 208 -90 00-Jan-00
AUERAGE HYOURULIC
PRESSURE T (min) FLO  HEAD  COMDUCTIOITY
(psi) 1 2 3 4 § 10 15 20 {gpn)  (feet)  (cewssec)
30 30.000 29,500 29.667 23.750 29.800 29.808 NA Mi1O29.75 6.8 4.39E-D3 ROCK TYPL:
60 34,000 34500 34.667 34.500 34615 if A ¥R 3446 319 4,286-07 SANDSTOHE
90 38,000 33,000 37.667 37.750 37.800 A 1A WA G384 5120 2.93%E6-03
45 32,000 31,500 31,667 31750 31.600 NA A MY 370 e 353003
RUERRGE
LESS THRN  3.730-03 (en/sec)
T0P  BOTTON GRUGE HT. H20 LEUEL INCLIN.  DRIC
183,06 202.9 5.3 ) 208 =90 22-Har-86
AUERRGE HYDURLLIC
PRESSURE TIME (ninmd FLOU  HEAD  COMDUCTIVITY
{psi) 1 2 3 4 5 10 15 20 (gom) (feet)  (cm/sec)
40 25.000 25.000  25.000 25,000 25.000 25,200 HA Bt 25.03 1709  G.80E-04 ROCK TYPL:
73 30,000 30,000 30,333 30,250 30.400 30.308 HA NR 4 30,21 1940 6.17E-04 SANDSTOME
103 35.000 35,500 35,333 35.250 35,400 35.500 a NETOO3R3T 0 L6 6.%4I-(4
589 30,000 30.000 30.333 30.250 30.200 30.208 NA HR L3016 1599 7.470-4
RUERAGE

PRSE 2

LESS THAN

8,570-04 (enrseed



27-Jun-86 HINER FLAT DAM SITE: BYORAULIC CONDUCTIVITIES: BOREMOLE MF-124
BORTHOLE:  TOP  BOTTOM GRUSE HI. H20 LLVEL INCLIN.  DATL
HF-124 70 9.3 5.3 159,75 ~50 02-Rpr-85
AUERAGE HYDURULIC
PRESSURE THE  (min) FLOW  HERD  CONDUCTIVITY
(psi) 1 2 3 4 5 10 15 0 (g (Feet)  (ew/sec)
25 14,750 13,800 12,833 12,000 1.268  8.475 HA MEEOO1213 0 118 4.01E-04 ROCK TYPE:
50 8.000 7.750 7.733 0 %625 1600 7.360 HA MR 768 1933 1.55E-D4  BASALT
80 12,800 12900 12,233 12100 12,000 1.0 16700 18851 1247 2452 1,934
9 4300 4200 4217 42000 42200 4190 i MOLOO422 1784 9.206-05
RVERAGE
1.826-04 (cn/sen)
TOP  BOTTOM GRUGE HT. H20 LEUEL INCLIN.  DATE
0.0 0.0 5.3 159,75 ~%0 (2-Apr-86
ae e AUERAGE HYDURULIC
PRESSURE TIHE  (win) FLOW  HERD  CONDUCTIUITY
(psi) 1 2 3 4 5 10 15 20 (g (feetd  (cw/sec)
I 9.500 9.000 W3 6,950 6,500 G.85% 4R MO 626 4.900-04 ROCK TYPE:
68 74,000 22,500 22.667 23.000 23.200  Z23.500 18 M 2314 596 1.51E-03 SANDSTONE
9% 29,000 28.500 28.667 28,571 28.600 28.700  29.000 29.450.1 28.% 89.5  1.610-03
54 25000 24.500 Z24.667  24.750 24,800 24.80C KA ML 1.9 146003
' RUERAGE

PAGE 1

1,726-03 {en/sec)



27-Jun-86 MINER FLAT DAM SITE: HYDRAULIC COMDUCTIVITIES: BORCHOLE MF-1258
BOREHOLE:  TOP  BOTTOM GAUGE HT. H20 LEVEL INCLIN.  DRTE
HE-1258 108,014t 6.5 163.17 -90 06-fpr-96
AUERAGE RYBURGLIC
PRESSURE TIHE  (win) FLOM  HEAD  CONDUCTIVITY
(psi) 1 2 3 4 § 10 15 0 (g (feet)  (cm/sec)
331,350 1,380 1,283 1,238 1,190 0.840 iR M2t 200,00 1,07E-05 ROCK TYPE:
63 4500 4400 4267 4150 M 4000 Ha ML 426 2928 2.85E-05  PALED-
93 16000 15.700 15.667 15,750 15,800 15,700 15,533 15400 1 {5.63  297.7  S.61E-05 COMTRCT
£ 9300 9.2 9.233  9.125  9.080  8.680 MR M9 8.2 7.61E-05
AUERAGE
3.86E-05  (ew/sec?
T0P  BOTTOM GRUGE HT. H20 LEVEL INCLIN,  OATE
107.7 170,10 6.5 153.17 -90 07-Rpr-86
AVERAGE RYDURULIC
PRESSURE TIHE  (min) FLOM  HEAD  CONDUCTIVITY
{psi) 1 2 3 4 5 18 15 20 (g} (feet)  {cn/sec)
I 9.700 HR 10,300 10,425 10.480 10.644 HA MOEO103 2100 8.95E-05 ROCK TYPE:
65 19,300 19.400 19.433 19.375 19.400 19.300 HA MR DO 19,40 230.0 1.49E-04 SAHDSTONE
100 26,800 26,500 26,333 26,500 26.600 26.600  26.733 26.816 1 26,51 2568  1.H8E-04
15 19,000 19.500 MR 19,750 19,608 19600 XA MREOO19.49 1901 1.87E-04
RUERRAGE

PAGE 1

1 ATE-04 {em/zec)



APPENDIX E

Basic Data,

Goodman Jack Tests
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DEFORMATION MODULI: MINER FLAT DAM SI

AVERAGE DEFORMATION
(12°6 psi) MOOULUS
.42 .34
"AVERAGE RECQUERY
(1076 psi) MODULUS
@.85 @2.70

AVERAGE DEFORMATION

(18°6 psi) MODULUS
1.32 1.31
AVERAGE RECOVERY

(18°6 psi) MOOULUS
2.06 1.96

TE
EXTEND
E{near) E(far)
0.25 0.286
0.82 ©0.58
0.17 .09
@.31 0.23
@.42 .35
.34 0.31
@.43 .38
B.43 B.42
.58 @.48
72.502 0.33
RETRACT
.59 3.3E-01
1.16 3.3E~-01
1.74 4.2E-01
8.87 1.7E+00
0.87 &.3E-01
2.8 &§.7E~-01
B.69 B.4E-@1
@.87 6.8E~-0!
.38 4.96-01
EXTEND
E(near) E{(far)
©.36 B.33
.68 0.79
1.18 2.88
1.65 1.76
1.65 1.786
1.865 1.17
1.66 1.76
1.68 1,17
1.1 1.78
1.67 1.76
RETRACT

ERR ERR
ERR ERR
3.34 ERR
3.33 3.52
1.686 1.78
1.66 1.76
1.66 1.78
1.858 1.17
1.18 1.76



GOODMAN JACK: DEFORMATION MODULI: MINER FLAT DAM SITE

MF-102 40.5 FEET DIAMETER DIAMETER EXTEND
PRESSURE NEAR FAR NEAR FAR E(near) E¢far)
1,000 -0.008 -0.014  2.993  2.987 0.27  0.45
2,000 -0.004 ~-0.009 2.997  2.892 0.82  0.70
3,000 -0.001 -0.00%S 3.000  2.396 1.10 0.88
4,000  2.002 -0.001 3.003  3.000 1.1¢  0.38
5,000  ©.005  ©.003 3.006  3.004 1,10 0.88
5,000 ©.016  0.915 3.017  3.015 0.20  0.29
7,000  ©.022  0.022 3.023  3.022 .56 2.50
8,000 ©.027  ©.028 3.028  3.028 ©.67 .59
9,000  0.033  2.036 3.034  3.835 AVERAGE DEFORMATION 0.S6 0.44
10,000  0.046  ©.048 3.047  3.047 (106 psi) MODULUS  @.28 .29
10,000  0.046  ©.048 2.047  3.047 0.58 .53 RETRACT
9,000  0.046  ©.048 3.047  3.047 ERR ERR
8,000  ©0.p44  0.045  3.045  3.044 ERR ERR
7,000  0.042  0.042 3.043  3.041 1,71 1.186
5,000  ©2.838  0.038 3.033  3.037 1.71 .18
5,000  0.234  0.034 3.035  3.033 2.85  ©.87
4,000  ©.029  ©.027  3.030  3.027 2.85  0.87
3,000  ©.022  0.018 3.023  3.018 0.656  0.50
2,000 0.0128  2.013 3.813  3.813 AVERAGE  RECOVERY  ©.48  0.39
1,000  0.011 ?.004 3.012  3.005 (106 psi) MODULUS  ©.84  0.70

1.02 0.81



(ps)

STRESS
(Thousands)

DEFORMATION MODULAE: MINER FLAT DAM

BOREHOLE MF~102: 40.5 FEET

e SN L U3 1 B ey B Sy p
290 294 298 502 306 310 314 318

BOREHOLE DEFORMATION (strain (inches))



DEFORMATION MODULAE: MINER FLAT DAM

vvvvv BOREHOLE WF-102: 80.5 FEET
10 :

: /

5]

74

STRESS s
(g39

wn

{

(Thousan

e L e
290 294 298 302 306 310 314 318

BOREHOLE DEFORMATION (strain (inches))



(ps)

STRESS
(Thousands)

DEFORMATION MODULAE: MINER FLAT DAM

BOREHOLE MF-102: 160.5 FEET
10 ; |

Ot
2.90 2.94 2.98 3.02 3.06 310 3.14 3.18

BOREHOLE DEFORMATION (strain (inches))



GOODMAN JACK:

MF-10S5 18.8 FEET
PRESSURE NEAR
1,000 -0.008
2,000 -0.00!
3,000 0.002
4,000 2.007
5,000 9.015
5,000 0.023
7,000 0.032
8,000 0.048
3,000 0.061
10,000 0.080
MF-105 39.1 FEET
PRESSURE NEAR
1,000 0.004
2,000 2.010
3,000 0.015
4,000 0.019
5,000 0.022
5,000 0.025
7,000 2.029
8,000 B.032
9,000 @.035
10,000 0.038
10,000 0.038
9,000 0.038
8,000 0.038
7,000 0.037
5,000 0.034
5,000 D.032
4,000 0.029
3,000 0.025
2,000 .021
{,000 0.013
MF-1@5 59.6 FEET
PRESSURE  NEAR
1,000 0.002
2,000 0.005
3000 0.009
4,000 2.013
5,000 0.017
6,000 0.021
7,000 0.025
8,000 0.030
3,000 0.034
10,000 0.038

FAR

[ RN CS IR CS B SO NI S IS I G I GRS IR S

D H o899

[

(S GV SN R O I G B CS R CS IS AN B S

.o
.004

L0035

013

L027

. 047
. 280

L0396
. 107
127

L0271
. 030
.036

.42

.47
.@53
. 058
.083
.0B8
.072
072
072
L0772
.870
. @68
.BES
.62

. 859

.@55
.249

.022
.B28
. B35
.B42
. 050

.080

.B70

.073
.093
L1108

DEFORMATION MODULI:

DIAMETER DIAMETER
NEAR

M

G OF OF O L O B

. 985
.000
.Be3
. 008
.816
.024
L8335
.049
.0B62
.08o

DIAMETER
NEAR

O B O G G D)ol G GE DGO O O OF G B o Gl

. 005
Lot
.B18
.020
.023
.027
L0350
L0335
. 0386
.038
L0393
.B39
.839
.038
L0325
033
L0320
.@28
.B22
014

DIAMETER
NEAR

32

Ol G G O O G O WO

203
007
D10
.014
.018
022
L0286
.031
. @35
.838

FAR

2.990
. 397
. 004
@13
.27
.248
.B78
.034
105
128

[CYRN G I 63 B S8 % 63 N OV IR 63 B SY JE AN |

DIAMETER
FAR
3.821
.029
.035
. 041
.46
.052
. @57
.0E1
. 068
.070
.@7e
270
.070
.0b8
. 066
L0635
. 060
.Q57
. 854
. 048

O OF O OF O B OF BF I O G G GEF OF B 3] O O O] &

@
DIAMETER

FAR

.B22
L0238
034
.o
. 249
.058
.068
077
.091

[SYRN S BN SYRN G N SN B G2 B G €5 R 05 I &3 |

AVERAGE
(10°6 psi)
0.45

AUERAGE
(10°E psi)
0.87

AVERAGE
(10°6 psi?
1.6

AVERAGE DEFORMATION
108 (1276 psi)

@.78

DEFORMATION
MODULUS
8.29

DEFORMATION
MODULUS
@.58

RECOVERY
MODULUS
1.29

MODULUS
@.36

MINER FLAT DAM SITE

EXTEND

E{near) E{far)

.23
©.66
1.18
@.86
@.42
@.42
@.38
.21

@.25
.18

EXTEND

8090 0SS

.33

ut
S NN Nne 9

= = P L

.

163

= 1]
M =2

E{near) E(far)

@.14
@.55
.87
.84
otz
@
1
i
1
1

.84
A3
12
.
13
RETRAC
ERR
ERR
ERR
2.409

(&3]

1.13
1.79
1.13
0.84
.84

EXTEND

@

[N S IO B O IOV S8 IS

T

. 08
.39
.53
.58
. 7@
.98
.69
.69
.53
.8E

ERR
ERR
ERR

E{near) E(far)

8.15
®.83
1.1
@.83
6.84
.84
.84
0.68
.85
0.8%

S eS8

.28
.59
.58
.59
A4
.35
L34
.38
.24
29
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DEFORMATION MODULAE: MINER FLAT DAM

BOREHOLE MF-105: 18.8 FEET
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(ps)

STRESS
(Thousands)

DEFORMATION MODULAE: MINER FLAT DAM

BOREHOLE MF-105: 39.1 FEET
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BOREHOLE DEFORMATION (strain (inches))



DEFORMATION MODULAE: MINER FLAT DAM

BOREHOLE MF-105: 59.6 FEET

290 294 298 302 306 310 314 318
BOREHOLE DEFORMATION (strain (inches))



GOODMAN JACK: DEFORMATION MODULI: MINER FLAT DAM SITE

o MF-113 133.0 FEET DIAMETER DIAMETER EXTEND

PRESSURE NEAR FAR NEAR FAR E(near) E(far)
500 -0.022 -0.030 2.978 2.972
500 -2.012 -0.029 2.988 2.973 0.03 .35
700 -0.003 -0.028 2.998 2.974 0.04 .35
800 0.010 -0.027 3.011 2.975 0.03 0.35
300 0.019 -0.026 3.020 2.976 .04 0,35
800 0.022 -0.025 3.023 2.978 NA NA
- 700 ©.022 -0.025 3.023 2.976 N& NA
600 ®.022 -0.028 3.023 2.876 NA NA
500 0.022 -0.027 3.023 2.975 AUVERAGE DEFORMATION NA N
(10°6 psi) MODULUS NA NA
0.03 0.35

MF-113 130.6 FEET EXTEND
PRESSURE NEAR FAR DIANEAR DIAFAR E(near) E(far)
500 -0.007 0.160 2.994 3.161 123.96 9.31
600 0.002 0.220 3.003 3.230 ' 35.64 4 .88
700 0.009 0.280 3.010 3.307 47 .42 4.35
800 0.018 0.360 3.019 3.428 ’ 37.12 2.80
500 0.035 0.500 3.036 3.702 19.85 1.23
1,000 0.047 0.600 3.048 3.950 28.43 1.30
1,500 0.103 0.111 3.102 3.109 31.15  -1.989
1,600 0.111 0.123 7.103 3.122 14,42 27.29
1,700 0.118 0.135 3.116 3.134 50.95  26.88
1,800 0.121 0.139 3.119 3.138 119.17  78.78
9 2,000 0.132 0.166 3.129 3.168 AUVERAGE DEFORMATION B5.21  23.11
2,200 0.138 0.184 3.135 3.188 (10°3 psi) MODULUS 119.38  33.45

2,000 0.138 0.184 3.135 3.188 53.91 15.58 RETRACT
B} 1,800 0.138 0.184 3.135 3.188 ERR ERR
§ 1,700 0.138 0.184 3.135 3.188 ERR ERR
4 1,600 0.138 0.184 3.135 3.188 ERR ERR
1,500 9.138 0.184 3.135 3.188 ERR ERR
1,000 0.138 0.185 3.135 3.189 ERR ERR
300 9.137 0.185 3.134 3.189 ERR ERR
800 0.137 0.185 3.134 3.189 ERR  -0.30
700 0.136 0.185 3.133 3.189 AVERAGE  RECOVERY .36 ERR
500 0.136 0.185 3.133 3.189 (103 psi) MODULUS ERR ERR
500 0.135 0.184 3.132 3.188 NA NA .36 ERR




GOODMAN JACK: DEFORMATION MODULI: MINER FLAT DAM SITE

ﬁ MF-113 121.5 FEET DIAMETER DIAMETER EXTEND
PRESSURE NEAR FAR NEAR FAR E(near) E(far)
L 500 -0.003 0.002 2.998 3.003 0.10 0.07
% Eee  -0.00! 0.007 3.000 3.007 0.16 0.07
700 0.000 0.013 3.001 3.013 0.33 0.056
£ 800 0.002 0.221 3.003 3.021 9.17 0.04
o 300 0.005 0.026 3.006 3.026 @.11 0.07
o 1,800 .008 0.031 3.009 3.030 Q.11 0.07
1,500 0.016 0.058 3.017 3.057 0.21 .08
1,600 0.019 0.064 3.020 3.062 2.11 .05
1,800 ©.023 0.068 3.024 3.866 AVERAGE DEFORMATION .17 0.17
2,000 0.027 0.088 3.028 3.084 (10°6 psi) MODULUS  0.17 0.04
! 2,000 0.027 0.086 3.028 3.084 0.16 0.07 RETRACT
? 1,800 0.025 0.086 3.027 3.084 .68 ERR
1,600 ®.025 ®.086 3.026 3.084 .58 ERR
1,500 ©.024  0.086 3.025 3.084 0.54 ERR
1,000 2.019 0.086 3.020 3.084 1.68 ERR
300 0.018 0.086 3.019 3.084 .07 ERR
800  0.016 0.085 3.017 3.083 .34 ERR
700 0.015 @.085 3.016 3.083 0.17 0.34
500 0.013 2.082 3.0814 3.080 AVERAGE  RECOUERY  0.33 ERR
530 0.011 0.073 3.012 3.077 (10°6 psi) MODULUS 0.17 0.1
G.46 ERR
MF-113 101.5 FEET DIAMETER DIAMETER EXTEND
PRESSURE NEAR FAR NEAR FAR E(near) E(far)
500 -0.005 < -0.010 2.396 2.991 SET JACK
1,000 <-0.005 -0.010 2.996 2.991 ERR ERR
2,006 -0.003 -0.007 2.948 2.994 1.65 1.17
i 3,000 -0.001 -0.004 3.000 2.997 1.65 1.17
§ 4,000  @.000 -0.002 3.001 2.999 3.30 1.76
i 5,000 - 0.00! 0.000 3.002 3.001 3.3 1.7
6,000 0.003 0.001 3.004 3.002 1.65 3.52
7,000 0.004 0.003 3.005 3.004 3.31 {.76
8,000 0.006 0.004 3.007 3.005 1.66 3.52
3,000 0.007 0.006 3.008 3.006 AVERAGE DEFORMATION 3.32 1.7
10,000 0.008 0.007 3.008 3.007 (10°6 psi) MODULUS  3.32 3.52
10,000 0.008 0.007 3.009  3.007 2.58 2.22 RETRACT
9,000 0.008 0.007 3.009 3.007 ERR ERR
8,000 0.008 0.007 3.009 3.007 ERR ERR
7,000 0.007 @.007 3.008 3.007 ERR ERR
5,000 0 .006 0.006 3.007 3.006 3.32 ERR
5,000 0.004 0.004 3.005 3.005 3.32 3.52
4,000 0.203 0.003 3.004 3.004 1.66 1.76
3,000 0.001 0.001 3.002 3.002 3.31 3.52
2,000 0.000 -0.001 3.001 3.000 AVERAGE  RECOVERY 1.65 1.76
1,000 -0.062 -0.005 2.999 2.996 (10°6 psi) MODULUS 3.31 1.78

2.76 2.48




s Ty

GOODMAN JACK: DEFORMATION MODULI: MINER FLAT DAM SITE

MF-113 B0.8 FEET DIAMETER DIAMETER EXTEND
PRESSURE NEAR FAR NEAR FAR E{near) E(far)
500 -0.008 ~9.018 2.993 Z2.982 SET JACK
1,000 -@.0028 -@9.017 2.985 2.984 .87 @.85
2,000 -9.083 ~-0.013 2.998 2.988 .10 0.83
3,000 ~0.001 -@.210 3.000 2.991 1.65 1.17
2,000 ~Q.001 -¢.010 3.000 2.991 ERR ERR
1,000 -0.902 ~@.013 2.989 2.988 3.30 1.17
2,000 -@.002 -0.213 2.99% 2.988 CRR ERR
3,000 -0.001 ~-0.02% 3.009 2.982 3.30 0.388
4,000 ?.001 ~-0.008 2.002 2.995 1.B65 1,17
5,000 2.002 -9 .004 3.003 2.997 3.5 1.75
6,000 @.004 -0.002 3.805 2.999 1.68 1.786
5,000 @.004 -0.002 3.005 2.999 ERR ERR
4,000 2.0@3 ~-0.002 3.004 2.999 3.3 ERR
3,000 0.002 -7 .004 3.003 2.997 3,31 1.7
2,000 2.000 -@.087 3.001 2.994 1.65 1.17
1,000 -0.002 -2.012 2.99%8 2.989 1.85 Q.70
2,000 -0.001 -0.011 3.000 2.99¢ 3 .30 3.57
3,000 2.000 -3.008 3.001 2.993 3.30 1.17
4 000 @.001 -0.005% 3.002 2.9%6 3.3 1.17
5,000 0.003 ~0.003 3.004 2.938 1 .BS 1.78
£,000 2.004 -0.081 3.005 3.000 .31 1.75
7,000 @.92086 D.000 3.007 2.061 1.68 3.52
8,000 0.067 0.002 3.008 3.083 3.32 1. 78
9,600 0.008 0.003 3.008 2.004 3.32 3,57
19,000 0.010 ?.00% 3.011 3.605 1.66 1.78
9,000 2.010 2.005 3.011 3.0058 ERR ERR
8,000 2.010 @.005 3.811 3.005 ERR ERR
7,008 0.009 D.005 3.010 3.005 3.53 ERR
6,000 ?.009 2.004 3.010 3.805 AVERAGE DEFORMATION ERR 3.52
5,000 0.007 2.002 3.008 3.003 (10768 psi) MODULUS 1.68 1.78
4,000 ?.005 0.000 3.006 3.001 2.48 1.66 1.86 1.78
2,000 0.0903 -0.003 3.004 2.998 1.66 1.17
2,000 ?.001 -@.007 3.002 2.994 AVERAGE RECOVERY 1.B5 9.88
1,000 -0.002 -0.011 2.999 2.990 (12°6 psi) MODULUS 1.10 ©.88

2,21 1.48
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STRESS (ps))
(Thousands)

DEFORMATION MODULAE: MINER FLAT DAM

BOREHOLE MF-113: 101.5 FEET
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BOREHOLE DEFORMATION (strain (inches))
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STRESS

DEFORMATION MODULAE: MINER FLAT DAM

BOREHOLE MF-113: 121.5 FEET
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BOREHOLE DEFORMATION (strain (inches))



DEFORMATION MODULAE: MINER FLAT DAM

BOREHOLE MF-113: 130.6 FEET
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BOREHOLE DEFORMATION (strain (inches))



STRESS (psi)

DEFORMATION MODULAE: MINER FLAT DAM

BOREHOLE MF-113: 133.0 FEET
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BOREHOLE DEFORMATION (strain (inches))



MF-117 10.0 FEET
PRESSURE NEAR
500 0.014
1,000 0.016
2,000 0.020
3,000 8.027
2,000 .07
{,000 0.017
2,000 0.020
3,000 0.023
4,000 0.026
5,000 ®.029
6,000 0.033
5 000 0.033
4,000 0.031
3,000 0.027
2,000 2.024
1,000 2.019
2,000 0.021
3,000 3.024
4,000 0.027
5,000 B.030
5,000 0.033
7,000 0.037
g8,000 0.043
9,000 ®.090
12,000 0.1086
9,000 0.106
8,000 0.106
7,000 0.103
5,000 2.099
5,000 0.095
4,000 Q.29
3,000 0.086
2,000 0.081
1,000 0.075

GOODMAN JACHK:

DIAMETER DIAMETER

FAR NEAR FAR

©.090 3.815 3.001
0.003 2.917 3.004
B.010 3.021 3.010
@.218 2.024 3.219
®.019 3.022 3.019
0.213 3.018 3.013
2.915 3.021 3.815
@.2020 3.024 3.029
0.028 3.027 3.028
0.038 3.030 3.837
9.059 3.034 3.049
0.059 3.034 3.049
©.043 3.832 3.248
@.045 3.8:28 3.044
0.038 3.025 3.037
0.028 3.029 3.028
.23 3.022 3.029
0.@35 3.825 3.034
0.0841 3.028 3.040
?.046 3.231 3.04S
2.052 3.034 3.851
@.059 3.958 3.057
9.270 3.044 2.068
0.084 3.089 3.082
©.892 3.185 3.090
@.092 3,105 3.0%0
®.232 3.105 3.830
®.892 2.1e2 3.080
@.23z2 3.088 3.090
@.289 3.034 3.887
@.083 3.090 3.081
©.277 5.086 3.875
9.068 3.081 3.066
@.9256 3.078 3.055

DEFORMATION MODULI:

AVERAGE DEFORMATION

(10°6 psi)
@.94

AVERAGE
(196 psi)
©.93

MODULUS
0.57

RECOVERY
MODULUS
@.87

MINER FLAT DAM SITE

EXTEND

E{near) E(far)
SET JACK
Q.84 0.53
0.84 .50
1.12 2.39
1.68 ERR
.84 D.59
1.12 1.76
1.12 Q.70
1.12 0.44
1.13 0.35
.85 0.29
ERR ERR
1.€9 3.48
@.85 .87
1.12 .50
2.87 B.35
1.68 1.75
1.12 2.792
1.2 .58
1.13 Q.70
1.13 2.5
@.85 .49
Q.57 @.31
.07 D.2¢
0.22 B.4?2
ERR ERR
ERR ERR
1.18 ERR
2.89 ERR
@.88 1.12
?.88 0.56
0.70 .57
.70 @.38
@.79 .29



GOODMAN JACK: DEFORMATION MODULI: MINER FLAT DAM SITE

MF-117 30.@ FEET DIAMETER DIAMETER EXTEND
PRESSURE NEAR FAR NEAR FAR E(near) E(far)
500 0.014 .017 3.015 3.017 SET JACK
1,200 .07 ?.022 3.018 3.022 @.56 0.35
2,000 0.018 @.032 3.018 3.831 3.35 @.35
3,000 @.821 @.047 3.022 3.046 1.12 .23
2,000 0.020 D.041 3.821 3.040 3.36 2.58
1,000 0.218 ©.037 3.018 3.036 1.68 ?.87
2,000 0.019 0.038 3,020 3.037 3.35 3.50
3,000 2.021 @.042 3.022 3.041 1.58 ?.97
4,000 B.024 0.951 3.025 3.050 1.12 3.39
5,000 0.627 ?.060 3.028 3.058 1.12 ?.38
£ ,090 9.030 0.068 3.031 3.067 1.13 B.38
5,000 ?2.030 @.063 3.031 3.087 ERR ERR
4,000 ©.028 2.069 3.028 3.067 1.69 ERR
3,000 2.825 0.287 3.026 3.065 1.13 1.72
2,000 0.022 0.062 3.023 3.060 1,12 0.E9
1,000 2.019 @.052 3.020 3.051 1.12 0.35
2,000 - 0.820 0.052 3.021 3.051 3.36 ERR
3,000 0.023 2.057 3.024 3.056 1.17 2.89
4,000 @.025 0.062 3.026 3.0609 " 1.68 0.69
5,000 2.028 0.066 3.029 3.064 1.13 %.85
5,000 .03t 2.071 3.032 3.869 1.13 ®.69
7,000 2.034 B.077 3.035 3.075 1.13 @.57
8,000 0.038 0.084 3.833 3.082 @.85 ®.49
9,000 0.042 ©.889 3.043 3.087 ®.85 9.68
10,000 B.047 0.087 3.048 3.895 .68 B.47
9,000 D.047 @.097 3,048 3.885 ERR ERR
8,000 9.046 0,097 3.047 3.095 3.472 ERR
7,000 0.043 @.297 3.044 3.085% 1.14 ERR
5,000 .041 2.098 3.042 3.0394 AVERAGE DOEFORMATION 1,71 3.35
5,000 0.038 0.094 3.838 3.@82 (106 psi) MODULUS 1.14 1.68
4,000 0.034 @.090 3.035 3.088 1.49 .72 @.85 p.84
3,000 0.031 @.286 3.032 3.084 1.13 ®.84
2,000 @.0827 2.079 3.028 3.877 AVERAGE  RECOVERY ?.85 ®.49
1,000 ©.023 0.067 3.024 3.865 (10"6 psi) MODULUS ©.84 0.2

1.51 1.26

b



GOOOMAN JACK: DEFORMATION MODULI: MINER FLAT DAM SITE

MF-117 5@.0 FEET DIAMETER DIAMETER EXTEND
PRESSURE NEAR FAR NEAR FAR E(near) E(far)
500 0.003 0.000 3.004 3.001 SET JACK
i,000 0.005 0.002 3.006 3.003 2.83 0.88
2,000 0.008 0.005 3.009 3.005 P11 1.17
3,000 0.011 0.010 3.012 3.010 1.1 0.70
2,000 0.010 0.010 3.011 3.010 3.33 ERR
1,000 0.007 0.006 3.008 3.006 1,11 0.88
2,000 0.009 0.008 3.010 3.008 1.66 1.76
3,000 0.012 2.011 3.013 3.011 R 1.17
4,000 0.016 2.216 3.017 3.016 0.84 0.70
5,000 2.021 0.021 3.022 3.021 0.87 0.7
6,000 0.028 0.026 3.027 3.026 0.67 0.70
5,000 0.025 0.026 3.026 3.026 3.37 ERR
4,000 0.023 0.024 3.024 3.024 {.68 1,76
3,000 0.220 0.021 3.021 3.021 1.12 .17
2,000 0.016 0.017 3.017 3.017 0.84 0.88
1,000 0.012 %.012 3.013 3.012 0.84 2.70
2,000 0.015 0.014 3.016 3.014 Pt 1.76
3,000 0.218 0.018 3.019 3.018 1.12 0.98
4,000 0.021 0.021 3.022 . 3.021 1.12 1.17
5,000 0.024 0.024 3.0825 3.024 .12 {17
6,000 0.027 0.027 3.028 3.027 Rk 117
7,000 0.031 2.030 3.032 3.029 0.85 to17
8,000 0.835 0.034 3.036 3.033 0.85 0.83
9,000 0.040 0.039 3.041 3.038 0.68 0.70
19,000 0.045 2.043 3.046 3.042 2.68 0.87
9,000  ©.045 0.043 3.048 3.042 ERR ERR
8,000 0.043 0.043 3.044 3.042 171 ERR
7,000 0.040 0.041 3.041 3.040 1.14 1.74
& ,000 0.037 0.038 3.038 3.037 AVERAGE DEFORMATION 1.14 1.16
5,000 0.034 0.036 3.035 3.035 (10°6 psi) MODULUS 1.13 .75
4,000 0.031 0.032 3.032 3.03! 0.99 1.02  1.13 0.88
3,000 0,027 0.229 3.028 3.028 0.85 1.17
2,000 8.022 ?.024 3.023 3.024 AVERAGE  RECOVERY 0.67 0.7
1,000 2.018 ©.019 3.019 3.019 (10°6 psi) MODULUS 2.84 0.70

1,39 1.12



[P

GOODMAN JACK: DEFORMATION MODULI: MINER FLAT DAM SITE

MF-t17 96.2 FT DIAMETER DIAMETER EXTEND
PRESSURE NEAR FAR NEAR FAR E(near) E(far)
1,060@ @.2006 - 0.003 3.001 3.004 0.16 @.14
2,000 2.00:3 ®.209 3.004 3.009 1.10 @.59
3,000 ©.006 2.214 3.007 3.814 1.t .79
4,000 ©.010 ?.022 3.011 3.022 .83 @.44
5,000 8.014 0.027 3.015 3.027 9.83 .70
£ ,000 G.017 ©.831 3.018 3.038 1,12 0.38
7,000 ©.0202 B.036 3.0821 2.035 .12 @.70
8,000 @.828 0.0639 3.827 2.038 @.56 1,17
9,000 Q.827 0.643 3.0828 3.042 AVERAGE DEFORMATION Z.38 0.87
10,000 @2.030 ®.046 J.031 3.045 (10"6 psi) MODULUS 1.13 1.16

10,000 0.030 0.046 3.031 3.045 1.13 8.74 RETRACT
5,000 ?.030 @.046 3.031 5.045 ERR ERR
8,000 @.030 0.046 3.831 3.045 ERR ERR
7,000 ©.0828 ©.046 3.029 3.045 1.69 ERR
6,000 0.027 0.045 3.028 3.044 3.38 ERR
5,000 @0.025 0.043 3.026 3.042 1.693 3.48
4,000 9.022 0.941 3.823 3.040 112 1.74
3,009 ©.020 ©.038 3.021 3.037 1.63 1.74
2,000 @.017 @.@35 3.018 3.834 AVERAGE RECOVERY t.12 1,18
1,000 ©.212 @.830 3.013 3.029 (10"°6 psi) MODULUS @.67 1.7

1.62 1.8E
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DEFORMATION MODULAL: MINER FLAT DAM

BOREHOLE MF-117: 50.0 FEET
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DEFORMATION MODULAE: MINER FLAT DAM

BOREHOLE MF-117: 90.2 FEE
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BOREHOLE COORDINASATE DATAHA

MINER FLAT D&M SITE
BOREHOLE: MF-102

NORTHING: 1,085,798.0@ LOGGED BY: CHR FILE: MFS102
EASTING:  578,853.00 DATE: 1/23/86 PAGE: |
ELEVATION: 5,079.40
CABLE NORTH EAST
DEPTH INCLIN DIRECTION STATION STATION ELEVATION
0.0 20.0 320 1,085,798.00 576,853.00  6,078.40
10.0 19.5 328 1,085 ,800.73 576,851.02 5,068.39
15.0 19.4 323 1,085,802, 10 576,850.07  5,064.2
20.0 19.4 322 1,085 ,803.41 576,849.06 §,059.56
25.0 19.4 323 1,085,804.73 576,848.05  6,054.84
30.0 19.4 319 1,085 ,806.072 576,847.01 . 6,050.13
40.0 19.4 319 1,085,808.53 576,844.83  6,040.59
45.0 19.2 320 1,085 ,809.78 576 ,843.76 5,035.97
50.0 18.5 325 1,085,211.06 576,842.77  5,031.24
55.0 15.4 317 1,085,812.29 576,841.78  §,026.50
75.0 18.4 318 1,885,816.35 576,837.51 5,007.52
90.0 18.2 323 1,085 ,320.58 576,834.52 5,3993.28
95.0 18.4 323 |,085,821.83 576,833.58  5,988.53
100.0 18.5 319 1,085 ,823.06 576,832.58  §,983.79
105.0 18.3 327 |,085,824.32 576,831.63  5,973.05
110.0 18.7 323 1,085 ,825.51 576,830.72 5,974.30
115.0 18.3 326 {,085,826.90 576,829.80  5,969.56
120.0 19.2 318 1,085,828.17 576,828.81 5,954.83
25.0 19.1 321 1,085,829.41 576,827.75  5,960.10
130.0 19.0 318 |,085,830.65 576,826.69  §,955.3
135.0 19.0 321 1,085,851.89 576,825.683  5,950.65
140.0 10.0 327 1,085,832.89 576,824.88  5,945.83
145.0 19.0 326 1,085,833.93 576,824.19  5,941.00
150.0 19.0 324 1,085 ,835.26 576,823.26 5,936.27
155.0 19.0 322 1,085 ,836.56 575,822.2 5,931.54
160.0 19,1 321 1,085 ,837.84 576,821.26  §,926.82
165.0 19.0 321 1,085,839, 11 576,820.23  5,922.09
170.0 19.0 719 1,085 ,840.35 576,819.19  5,917.36
175.0 19.0 313 1,085,841.58 576,818.12  5,912.54
180.0 15.0 319 1,085 ,842.81 576,817.05  5,907.3!
185.0 19.0 319 1,085,844 .04 576,815.98  5,903.18
150.0 19.0 319 1,085,845.27 576,814.92 5,898.45
195.0 18.9 718 1,085 ,8465.49 576,813.85  5,893.73
200.0 18.0 324 1,085,847.73 576,812.87  5,888.98
205.0 18.0 324 1,085,848.98 576,811.96  §,884.23
210.0 18.1 321 1,085 ,850.21 576,811.01 5,873.47
215.0 18.0 322 1,085,851 .42 576,810.05  5,874.72
220.0 17.9 323 1,085,852.64 576,809.11 5,869.965
225.0 17.9 320 1,085 ,853.84 576,808.16  5,865.20
230.0 18.0 318 1,085 ,855.01 576,807.14  5,860.45



, MINER FLAT DAM SITE
PLAN OF BOREHOLE: MF-102
COLLAR NORTHING: 1, 085, 798.00  COLLAR ELEVATION: 6, 078. 4 NORTH SCALE: 1 in = 50.0 ft
COLLAR EASTING: 576,853.00 LOGGED BY: CHR DATE: 1/29/86 EAST SCALE: 1 in = 50.0 ft
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MINER FLAT DAM SITE
CROSS SECTION OF BOREHOLE: MF-102

COLLAR NORTHINGy 1, D85S, 798.00 COLLAR ELEVATION: 6,078, 4 HORIZ. SCALE: 1 im = 50,0 ft
COLLAR EASTING: 575,853.00 LOGGED BY: CHR DATE: 1/29/86 VERTICAL SCALE: 1 in = 50.0 ft
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BOREHOLE COORDINATE DaTA

MINER FLAT DAM SITE
BOREHOLE: MF-105

NORTHING: 1,086,058.00 LOGGED BY: CHR FILE: MF5105S
EASTING:  576,636.00 DATE: 1/8/86 PAGE:
ELEVATION: 5.,073.40
CABLE NORTH EAST
DEPTH INCLIN DIRECTION STATION STATION ELEVATION
10.0 18.5 142 1,086 ,056.75 576,636.98  6,083.66
15.0 18.8 144 1,088 ,055.47 576,637.94  6,058.92
45.0 18.4 141 1,086 ,047.88 576,643.76  5,030.43
50.0 18.4 139 1,086 ,046.57 576 ,644.77  §,025.74
50.0 18.3 141 1,086,044.2 576,646.80  6,015.25
' 75.0 18.2 140 1,086 ,040.54 576,643.73  6,002.01
80.0 18.2 140 1,086 ,039.44 576,650.79  §,997.28
90.0 18.2 141 1,086 ,037.03 576,652.78  §,987.76
180.0 18.0 139 1,086,015.5] 576,670.74  5,302.21
185.0 18.0 141 1,086 ,014.43 576,671.74  5,897.48
190.0 17.9 141 1,086,013.23 576,672.71 5,892.70
194.9 17.5 141 1,086 ,012.06 576,673.65  5,888.04
200.0 17.9 140 1,085,010.85 576,674.65  5,883.18
205.0 18.0 14Q 1,086 ,009.57 576,675.64  5,878.43
210.0 17.9 140 1,065 ,008.43 576 ,676.63  5,873.67
215.0 17.9 141 1,086 ,007.31 576 ,677.61 5,868.91
220.0 17.9 141 1,086 ,006.11 576,678.58  5,864.15
225.0 17.9 142 1,086 ,004.91 576,679.53  5,859.40
230.0 17.9 142 1,086 ,003.70 576,680.48  5,854.64
235.0 17.9 143 1,086 ,002.48 576,681.42  5,849.88
240.0 17.8 142 1,086 ,001.2 576,682.35  5,845.12
245.0 17.8 142 1,086 ,000.06 576,683.29  5,840.3
255.0 17.7 142 1,085,937.66 576,685.17  5,830.84
260.0 17.7 142 1,085,596 45 576,686.10  5,825.07
265.0 17.7 143 1,085,995.25 576,687.03  5,821.31
270.0 17.6 143 1,085,334.04 576,687.94  5,816.54
275.0 17.8 143 1,085,992.83 576,688.85  5,811,78
280.0 17.5 143 1,085,991.63 576,683.76  5,807.01
315.0 17.5 139 1,085,983, 45 576,696.38  5,773.63
320.0 17.4 140 1,085,982.32 576,697.35  5,758.85
325.0 17.4 140 1,085,981.17 576 ,698.31 5,764.09
330.0 17.3 139 1,085,380.04 576,699.28  §,759.32
340.0 17.3 139 1,085,977.79 576,701 .2: 5,743.77
345.0 17.4 140 1,085,976.565 576,702.20  5,745.00
350.0 17.1 139 1,085 ,375.53 576,703.16  5,740.22
355.0 17.2 139 1,085 ,374.42 576,704.13  5,735.44
360.0 17.5 142 1,085,973.27 576,705.08  5,730.87
365.0 17.5 141 1,085,972.03 576 ,706.01 5,725.30
370.1 17.5 142 1,085,970.89 576,706.97  5,721.04



MINER FLAT DAM SITE
PLAN OF BOREHOLE: MF-105
COLLAR NORTHING: 1, 086, 0S8. 00 COLLAR ELEVATION: 6,073. 4 NORTH SCALE: ! in = 50.0 ft
COLLAR EASTING: 578, 636.00 LOGGED BY: CHR DATE: 1/8/86 EAST SCALE: 1 in = 50.0 ft
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MINER FLAT DAM SITE
CROSS SECTION OF BOREHOLE: MF-105

COLLAR NORTHING: 1, D86, 05S8.00  COLLAR ELEVATION: 6,073, 4 HORIZ. SCALE: 1 in = 50.0 f:
COLLAR EASTING: 578,636.00 LOGGED BY: CHR DATE: 1/8/86 VERTICAL SCALE: 1 in = 50.0 f:
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BOREHOLE COORDINATE DATH

MINER FLAT DAM SITE
BOREHOLE: MF-1086

NORTHING: {,086,053.63 LOGGED BY: CHR FILE: MFS10§
EASTING:  576,634.51 DATE: 11/25/85 PAGE :

ELEVATION: 5,073.40

CABLE NORTH EAST

DEPTH INCLIN DIRECTION STATION STATION ELEVATION

5.0 o 324 | ,086,059.53 576,634 .61 5,068.40

10.0 A 234 1,086 ,053.63 576,634.50  6,063.40
14.9 .5 260 | ,086,059.63 576,634.58  5,058.50
20.0 7 253 1,086 ,059.62 576 ,634.53  §,053.40
25.0 .8 271 1,086 ,059.51 576,634,456  5,048.40
70.0 .7 283 {,086 ,059.62 576,634.40  5,043.40
35.0 .8 322 1,086 ,059.65 576 ,634.35  6,038.40
40.0 5 324 1,086 ,059.69 576 ,634.32  5,033.40
45.0 4 327 1,086 ,053.72 576,634.38  65,028.40
50.0 .3 325 1,086 ,053.74 576 ,634.28  5,023.40
54.3 o 234 | ,086,059.75 578 ,634.2 5,018.50
£0.0 .9 233 1,086 ,053.73 576,634.2 §,013.40
£5.0 X: 225 1,086 ,059.67 575 ,634.18  6£,008.4
70. 1 i 227 1,086 ,059.52 576,634.12  §,003.30
75.0 1.0 232 1,086 ,058.57 576,634.06  5,998.40
80.0 1 233 1,086 ,053.5] 576,633.93  5,993.41
85.0 1.1 236 1,086 ,059.45 576 ,633. 91 5,988, 41
90.0 1. 237 1,086 ,059.40 576,633.83  5,983.41
95.0 1ot 240 1,086 ,053.35 576,633.75  5,978.41
100.0 1. 241 1,086 ,059.30 576,633.66  5,973.41
105.0 1.2 223 1,085,059.2 576,633.58  5,968.41
110.0 1.z 250 1,086 ,059.%2 576,633.48  5,953.41
114.8 1o 249 1,086 ,059.18 576 ,633.33  5,958.61
120.0 1 281 1,086 ,059.17 576 ,633.30  5,953.41
125.0 .9 297 |,086,059.19 575 ,633.21 5,948.41
130.0 .5 704 1,086,059.22 576,633.16  §,943.41
135.0 4 797 1,086 ,059.24 576,633.13  5,938.41
140.0 .5 325 1,086 ,059.27 576,633.10  5,933.41
144.9 4 323 1,086 ,059.30 576,633.08  5,928.51
150.0 .4 319 1,086 ,053.33 576,633.06  5,923.41
154.9 .3 317 1,086 ,059.35 §76,633.04  5,918.5]
160.0 .2 304 1,086 ,053.37 576,633.02  5,913.41
165.0 .3 299 1,086 ,055.38 576,633.00 S5 ,908.41
169.9 .3 229 1,086 ,053.38 575,632.98  5,903.5!
174.9 .8 220 1,086,059 .34 576,632.95  5,898.52
179.5 .9 226 1,086 ,059.29 576,632.90  5,893.92
184.9 1.0 2265 1,086,059.23 576 ,632.84  5,888.52
189.7 1.0 228 1,086,058.17 576,632.78  5,883.72
195.0 1.1 230 1,086 ,059.11 576,632.7¢  5,878.42
200.0 1.0 231 1,086 ,059.05 576,632.63  5,873.42



MINER FLAT DAM SITE
BOREHOLE: MF-106

PAGE: 2

CABLE NORTH EAST

DEPTH INCLIN DIRECTION STATION STATION ELEVATION
205.0 1.1 234 1,086 ,058.33 $76 ,532.56 5 ,868.42
209.8 1 735 1,086 ,058.94 576,532, 48 5,863.62
214.9 1.2 240 1,086 ,058.89 576 ,632.40 5,858.52
220.0 .5 297 1,086 ,058.87 §76,632.33 5,853.42
225.0 .5 294 1,086 ,058.89 576 ,632.29 S,845.42
730.0 .5 793 {,086,058.91 576 ,632.25  5,843.47
235.0 .8 214 1,086 ,058.89 576 ,632.21 5,838.42
240.0 .8 214 1,086 ,058.83 576 ,632.17 5,833.42
244.8 1.4 231 1,086 ,058.77 576 ,632.10 5,828.672
250.0 .6 276 1,086 ,058.73 576 ,632.03 5,823.43
315.0 1.3 202 1,086 ,058.22 576 ,631.19 5,758. 44
320, 1 1.5 229 1,086 ,058.13 576 ,631.10 5,753.34
375.0 1.3 249 {,086,058.07 575 ,631.00 5,745.44
3390.0 1.0 256 1,286 ,058.05 576 ,63@. 91 §,743.44
335.0 .7 269 1,086 ,058.04 576 ,630.83 5,738, 44
340.0 .7 270 1,086 ,058.04 576 ,630.7 5,733, 44
345.0 .G 269 1,086 ,058.04 576 ,630.72 5,728.44
350.0 1.3 218 1,086 ,057.99 576 ,530.66 S,723.44
354.5 1.4 222 1,086 ,057.91 576 ,630.59 5,718.34
355.0 .7 247 1,086 ,057.91 576 ,630.58 5,718.44



MINER FLAT DAM
PLAN OF BOREHOLE:

SITE
MF-106

COLLAR NORTHING: 1, 086, 059. 63  COLLAR ELEVATION: 6,073.4 NORTH SCALE: 1 in = 2.0 ft
COLLAR EASTING: §78, 634. 61 LOGGED BYs CHR DATE: 11/25/85 EAST SCALE: 1 in = 2.0 ft
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B MINER FLAT DAM SITE
L CROSs SECTION OF BOREHOLE: MF-106

‘ COLLAR NORTHING: 1, 086.059.63  COLLAR ELEVATION: 6, 073. 4 HORIZ. SCALE: 1 in = 5.0 ft
B COLLAR EASTING: 576,634.61 LDGGED 8Y: CHR DATE: 11/25/85 VERTICAL SCALE: 1 in = 5S0.0 ft
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MINER FLAT DAM SITE
PLAN OF BOREHOLE: MF-113

COLLAR NORTHING: 1, 088, 018. 00 COLLAR ELEVATION: 5,820.5 NORTH SCALE: 1 in = 1.0 ft
COLLAR EASTING: 578, 688.00 LOCGGED BY: CHR DATE: 2/28/86 EAST SCALE: 1| in = 1.0 ft
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[ 4.0 _;.‘. 4.0
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MINER FLAT OAM SITE
CROSS SECTICON OF BOREHOLE: MF-113

COLLAR NORTHING: 1, 086.0139.00 COLLAR ELEVATION: 5,920.5 HORIZ. SCALE: 1 in = 5.0 ft
[ COLLAR EASTING: 576,698.00 LOGGED BY: CHR DATE: 2/28/86 VERTICAL SCALE:; 1 in = SO0.0 ft
L -15.0 -10.0 -5.0 Ns] 5.0 0.0 . 15.0
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; [ 425.0 CLOSURE DISTANCE =  1.74 FEET 425. 0]
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BOREHOLE COORDINATE

MINER FLAT DAM SITE
BOREHOLE: MF-117

NCRTHING: 1 ,086,025.00 LOGGED BY: CHR

EASTING: 576,685.00 DATE: 3/1@/86

ELEVATION: 5,324.80

CABLE NORTH
DEPTH INCLIN DIRECTION STATION

5.0 7@.2 322 1,086 ,026.85

12.0 71.3 307 1,086,030.13
15.@ 71.3 305 i ,086,832.92
20.9 71.5 3086 1,086 ,835.87
25.0 71,2 206 1,086,038.45
30.9 71.0 306 1,086,041.23
34.9 71.0 308 1,086,044 .02
40.0 70.8 308 1,886 ,046.99
45.0 79.7 308 1,086 ,049.83
55.0 70.6 323 1,086 ,055.70
£0.0 78.5 3858 1,086,058.64
5.0 7@.6 309 1,086 ,061.60
70.@ 70.6 210 1,086 ,064.860
74.93 70.5 209 1,086 ,867.54
80.0 70.5 ERR 1,086,070.63
85.0 70.4 31 1,086 ,073.72
90.4 790.2 312 1,086 ,077.09
894.9 70.2 312 1,086,073.93
§98.4 70.5 313 1,086 ,082.79
195.5 70.2 312 1,086 ,086.67

DAaT

EAST
STATIO

576,693,
576 ,690.
576,686
576 ,682.
576 ,678.
576 ,674.
576,671 .
575 ,667.
576 ,663.
575,655
576,652
576 ,648.

©“

FILE:
FPAGE:

N

55
21

r'a

.38

52
69
86
16
37
b5

21

v b

.52

86

-~

576 ,645.Z7

576,641
576 ,637.
576 ,534.
576 ,630.
576 ,627.
576 ,624.
S76,520.

o

.65

g7
42
Bl
48

10

MFSH
1

17

ELEVATION
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MINER FLAT DAM SITE
PLAN OF BOREHOLE: MF-117

COLLAR NORTHING: 1, 088, 025. 00 COLLAR ELEVATION: 5, 824.8 NORTH SCALE: 1 in = 350.0 ft
COLLAR EASTING: §76, 685.00 LOGGED B8Y: CHR DATE: 3/10/86  EAST SCALE: 1 in = 50.0 ft
-150.0 -100. 0 =-30.0 N S6.0 100.0 150. 0
;..T LR R I T 1 1 1 17 F l T 11T 1T T 1T 1 ¢t 1 ‘ L L L L l- TPy rirrra ] LR L B L B I T e T T i LA A N}
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MINER FLAT DAM SITE

CROSS SECTION OF BOREHOLE: MF-117
COLLAR NORTHING: 1. 086, 025.00  COLLAR ELEVATION: S, 924.8 HORIZ. SCALE: 1 in = 50.0 ft
COLLAR EASTING: 5S76,595.00 LOGGED BY: CHR DATE: 3/10/86  VERTICAL SCALE: 1 in = 50.0 ft
~-250. 0 ~200. 0 ~150. 0 -100.0 -50. 0 X =
| S S . | ' | W S T TR S 2 1 1 [ S0 S N IR WS N NS S | [ S RS N DU W T . | N S N S B T l | NS S SN S N U ‘!’LU' ? I S N ITU; ? L4
: __‘r«""**r 5
- -+ o
- 25.0 e ol 25, 0]
L ol ]
L ]
- i
L 75.0 75. 0]
L ]
r )
r i
- 125.0 125. 0
L 4
- :
T 175.0 175. 0
[ 225.0 225, 0
[ 275.0 z75. 0
[ 325.0 325, 0]
C ]
" 375.0 375, 0]
i BEARING OF SECTION = 140.0 DEGREES ]
- BOTTOM DEPTH = 105.35 FEET )
[ 425.0 CLDSURE DISTANCE = 72.08 FEET 425. 0]
r NET INCLINATION = 24. 41 DEGREES i
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BEOREHOLE COORDINATE D&TA

MINER FLAT DAM SITE
BOREHOLE: MF-118

NORTHING: 1 ,885,321.0@0 LOGGED BY: CHR FILE: MFS118
EASTING:  576,417.00 DATE: 1/5/88 PAGE :

FLEVATION: 5,077.00

CABLE NORTH EAST

DEPTH INCLIN DIRECTION STATION STATION ELEUATION
20.0 .5 342 1,086,321.08 576,416.97 & ,057.00
25.0 .3 336 1,086 ,321.12 576 ,416.96 §,052.00
30.0 .2 1 1,086,321, 14 576,416,958  §,047.00
35.0 .2 119 1,086 ,321.14 576,416.96 5,042.00
40.0 4 154 |,086,321.12 576,416.98  §,037.00
45.0 7 1886 1,086 ,321.07 ' 576,416.98 £,232.00
50.0 .9 703 1,086 ,321.01 576,416.96 §,027.00
55.0 .3 205 1,086 ,320.94 576,415.93  £,022.00
50.0 .9 214 1,086 ,320.88 576,416.90  5,017.00
55.0 ¥ 213 1,086 ,320.81 576,416.85  £,012.00
70.0 1.0 232 1,086 ,320.78 576,416.79  §,007.00
75.0 R 279 1,086 ,320.71 576,415.72 §,002.00
30.0 .7 275 | ,086,320.69 576 ,415.66 5,397.01
85.0 7 262 1,086 ,320.59 576,416.60 5,292.01
90.0 .7 258 1,086 ,320.66 576,416.54  5,987.01
95.0 .5 292 1,086 ,320.53 576,416.49  5,382.0]
100.0 .3 323 1,086,320.71 576 ,416. 45 5,377.01
105.0 4 299 1,086 ,320.73 576,416.44  5,972.01
110.0 .3 321 1,086 ,320.74 576 ,416.41 5,357.01
115.0 .3 331 1,086 ,320.77 576,416.40 5 ,982.01
120.0 .3 32 1,086 ,320.73 576,416.38  5,957.01
125.0 .2 85 1,086 ,320.80 576,416.33  5,352.01
130.0 . 43 |,086,320.80 576,416.40  5,347.01
135.0 .5 153 1,086 ,320.78 576 ,416. 41 5,942.01
140.0 .8 172 1,086,320.72 576,416.42  5,337.01
145.0 .8 182 1,086 ,320.65 576 ,416.43 5,932.01
150.0 .8 178 1,086,320.58 576,416.43  5,527.01
155.0 .8 184 1,086 ,320.51 576,416.43  5,3922.01
160.0 .7 194 {,086,320.45 576 ,416. 42 5,917.01
165.0 .5 328 1,086 ,320. 44 576,416.40  5,312.01
170.0 .5 334 1,086 ,320.48 576,416.38  5,307.01
175.0 .5 341 1,086 ,320.52 576,4165.36 5,302.01
180.0 .4 344 1,086 ,320.55 576,416.35  5,897.01
185.0 4 357 1,086 ,320.53 §76,416.34  5,892.01
190.0 4 3 1,086 ,320.52 576,416.34  5,837.01
195.0 4 3 1,086 ,320.86 576,416.34  5,882.0)
200.0 A 14 1,086 ,320.69 576,416.35  5,877.01
205.0 4 13 1,086 ,320.73 576,416,365 5,872.01
210.0 4 18 1,086 ,320.76 576,416.37  5,867.01
215.0 .4 ! 1,086 ,320.79 576,416.37  5,862.01



MINER FLAT DAM SITE
BOREHOLE: MF-118

PAGE: 2

CABLE NORTH EAST

ODEPTH INCLIN DIRECTION STATION STATION ELEVATION
220.0 .4 355 1,086 ,320.83 576 ,416.37 5,857.01
225.0 .4 357 1,886 ,320.86 576 ,416.37 5,852.01
230.0 .5 338 1,086 ,320.90 076 ,418.38 5,847.01
235.0 .5 337 1,086 ,320.94 576 ,416.34 5,847.01
240.0 L4 337 1,886 ,320.498 576,416,333 5,837.01
245 .0 .5 333 {,086,321.01 576 ,416.31 5,832.01
250.0 .4 333 1,886 ,321.05 576 ,416.2 §,827.01
255.0 .5 320 1,886 ,321.08 576 ,416.2 5,822.901
250.0 .3 112 1,086 ,321.089 576 ,416.27 5,817.01
265.0 .7 187 1,886 ,321.08 576 ,416.2 5,812.01
270.0 .9 206 1,086,320.99 576,416.26 5,807.021
275.0 .8 1496 1,086 ,329.92 576 ,416.23 5,802.01
278.0 .8 202 1,086 ,320.88 576 ,416,22 5,7849.01
7280.0 .7 188 1,086,320.86 576 ,416.21 5,787.01
285.0 .B 185 1,086 ,320.79 576 ,416.20 5,732.01
290.0 .9 201 1,086 ,320.72 576 ,416.17 5,787.01
295.0 1o 213 1,086 ,320.865 576 ,416.13 5,782.02
300.4 .9 249 1,886 ,320.60 576 ,416.06 5,777.02
Z05.0 .9 243 1,086 ,320.57 576,415,539 5,772.32
3190.8 1.0 238 1,086 ,320.53 576,415.92 5,767.22
315.0 1.0 235 1,086 ,320.48 576 ,415.,85 5,782.32
318.0 1.0 238 1,086 ,320.45% 576 ,415.80 5,753.022
320.0 1.0 238 1,086 ,3208.43 576 .,415.78 5,757.02
325.0 1ol 237 1,086,320.38 576 ,415.70 5,752.0@2
230.9 (I 234 1,086 ,320.52 576 ,415.62 5,747.02
335.0 1.1 237 1,886 ,320.27 576 ,415.54 5,742.02
240.0 1.0 2585 1,086 ,3208.23 576,415.46 5,737.02
341.0 1.1 32 1,086,320.24 5765 ,415.45 5,738.02



MINER FL

AT DAM SITE

PLAN OF BOREHOLE: MF-118

COLLAR NORTHING: 1,086, 321.00  COLLAR ELEVATION: &, 077.0 NORTH SCALE: 1 in = 1.0 ft
COLLAR EASTING: 575, 417.00  LOGGED BY: CHR DATE: 1/5/86 EAST SCALE: 1 {n = 1.0 ft
-3.0 -2.0 -1.0 N 1.0 2.0 3.0
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MINER FLAT DAM SITE
CROSS SECTION OF BOREHOLE: MF-118

COLLAR NORTHING: 1. 086, 321.00 COULLAR ELEVATION: 6,077.0 HORIZ. SCALE: 1 in = 5.0 ft
COLLAR EASTING: 576, 417.00  LOGGED 8Y: CHR DATE: 1/5/86 VERTICAL SCALE; ] in = 50.0 ft
-15.0 -10.0 -5.0 0.0 5.0 10.0 15.0
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BOREHOLE COORDINATE

MINER FLAT DAM SITE
BOREHOLE: MF-119

NORTHING: 1,086,816.00 LOGGED BY: CHR

EASTING: 576,078.80 DATE: 4/17/86
ELEVATION: £,883.70
CABLE NORTH
DEPTH INCLIN DIRECTION STATION
30.0 .8 64 1,086,816.089
25.0 .7 58 1,086,816.12
40.0 .8 687 1,086,816.15
45.9 .9 96 1,086,816.16
50.0 1.0 116 1,085,816.14
55.0 1.9 138 1,086,816.09
£0.@ .8 178 1,086 ,816.02
6£5.0 .5 241 | ,086,815.88
70.9 .5 256 1,086 ,815.86
75.9 .2 301 1,086 ,815.86
80.@ .2 48 1,086,815.97
85.0 .7 104 1,086 ,815.87
90.0¢ .8 1186 1,086,815.94
895.0 .2 155 1,086,815.82
100.0 . 161 1,086,815.91
105.9 .8 212 1,086 ,815.88
110.0 ) 237 1,086,815.83
115.9 .2 194 1,086,815.81
120.0 . 207 1,086 ,815.80
125.0 .9 218 {,086,815.76
158.0 .9 221 1,086 ,815.70
135.0 .B 247 1,086 ,815.66
140.0 .5 266 1,086,815.65
145.0 .2 2499 1,086 ,815.65
156.0 .3 398 1,086,815.65
155.0 .8 137 1,086 ,815.63
160.0 .B 158 1,086,815.57
165.0 .3 178 1,086,815.50
170.0 1.0 198 1,086,815.42
175.0 -9 268 1,086,815.38
180.0 .7 302 1,086,815.39
185.0 .E 315 1,086,815.43
180.0 4 316 1,086,815.46
185.0 1.5 266 1,086,815.47
200.0 .7 310 1,086,815.48
205.0 A4 243 1,086,815.483
210.0 1.6 262 1,086,815.47
215.0 1.5 293 1,086,815.485
220.0 1.3 311 1,086,815.55
225.0 1.1 317 1,086,815.63

DaT

EAST
STATIO

576 ,078.
575 ,078.

576,878 .:

576 ,073.
576 ,078.
576 ,078.
5765 ,078.
575,078
576 ,078.
576 ,078.
576 ,078.
575 ,078.
575 ,078.
575 ,078.
576 ,078.
576 ,078.
576 ,078.
576 ,078.
576 ,078.
575,078
576 ,078.

576,078.3
576,078.3

576 ,0789.
576,078.
576 ,078.
575 ,078.
576 ,078.
576 ,078.

576,078.3

578 ,078.
576 ,078.
576 ,078.
576 ,078.
576 ,078.
576 ,078.
576,077,
576,077,
576,077.
576 .,077.

&3

FILE:
PAGE:
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CABLE
DEFPTH

INCLIN DIRECTION

P3P
I

MINER FLAT DAM SITE
BOREHOLE: MF-119

FAGE: Z
NORTH EAST
STATION STATION ELEVATION
1,086,815.64 576 ,877.54 5,863.72
1,085 ,815.32 576,077.02 5,783.73



MINER FLAT DAM SITE
PLAN OF BOREHOLE: MF-118

COLLAR NORTHING: 1, 086, 816.00  COLLAR ELEVATION: 6,083.7 NORTH SCALE: 1 in = 1.0 ft
COLLAR EASTING: 576.078.00  LOGGED BY: CHR DATE: 4/17/86 EAST SCALE: 1 in = 1.0 ft
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MINER FLAT DAM SITE
CROSS SECTION OF BOREHOLE: MF-118

COLLAR NORTHING: 1. 086, 816.00  COLLAR ELEVATION: 6, 093.7 HORIZ. SCALEy 1 in = 5,0 ft
COLLAR EASTING: 576,078.00  LDGGED BY: CHR DATE: 4/17/86  VERTICAL SCALE: 1 in = 50.0 ft
~15.0 ~-10.0 -3.0 0.0 5.0 0.0 2.0
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BEOREHOLE COORDINATE DaTHA

MINER FLAT DAM SITE
BOREHOLE: MF-120A

NORTHING: 1,086,568.00 LOGGED BY: CHR FILE: MF51204
EASTING:  575,247.00 DATE: 4/21/85 PAGE: |
ELEVATION: 5,082.00
CABLE NORTH EAST
DEPTH INCLIN DIRECTION STATION STATION ELEVATION
30.0 o 15 | ,086 ,568.03 576 ,247.01 5,052.00
35.0 .6 151 {,086,558.01 576 ,247.02 §,047.00
40.0 1.2 211 |,086,567.94 576 ,247.01 6,042.00
45.0 1.3 216 | ,086 ,567.85 576,246.95  6,037.00
£0.0 P 220 1,086 ,567.77 576,245.88  5,037.00
55.0 1.0 230 1,086 ,567.70 576,246.82 6,027.00
50.0 .9 749 1,086 ,567.56 576,246.75  5,022.00
65.0 .5 785 | ,085 ,567.565 576,246.69  5,017.01
70.0 .3 2875 1,086 ,567.866 576 ,246.65 5,012.01
5.0 0.0 287 1,086 ,567.66 576,245.64  £,007.0!
§0.0 .6 148 1,086 ,567.64 576,246 .56 5,002,901
85.0 1.2 135 1,086 ,567.57 576 ,245.566 5,547.01
90.0 1.2 207 1,086 ,567.47 §76,246.62 5,992, 01
95.0 1.2 216 1,086 ,567.38 576,246.57  5,387.01
100.0 1 235 1,086 ,567.3] 576,246.50  5,382.01
105.0 .6 275 1,086 ,567.2 576 ,245.43 5,977.01
110.0 .3 301 {,086,567.2 576,246.33  5,972.01
115.0 o 122 1,086 ,567.30 576,246.39  5,357.01
120.0 .7 163 1,086 ,567.2 576,246.40  5,962.01
125.0 .7 160 1,086 ,567.21 576,246, 42 5,957.01
130.0 .9 173 1,086 ,567.14 576,246.43  5,952.01
125.0 1o 195 1,086 ,567.06 576 ,246.42 5,947.01
140.0 1.0 196 1,086 ,566.37 576,246.40  5,942.01
145.0 1.1 201 1,086 ,566.88 576,246.37  5,337.081
150.0 1.0 204 {,086 ,565.80 576,246.33  5,937.01
155.0 .9 204 1,086 ,566.72 576,245.30  5,927.02
160.0 .6 293 {,086 ,586.70 576,246.26 5,922.02
165.0 5 321 1,086 ,566.72 576,246.22  5,317.02
170.0 .5 323 ! ,086 ,566.76 576,246.20  5,912.02
175.0 .5 329 1,086 ,566.79 576,246.17  5,907.02
180.0 .5 350 1,086 ,566.83 576 ,246.16 5,902.07
185.0 .4 20 1,096 ,565.87 576 ,246.16 5,897.02
190.0 A g 1,086 ,566.91 §76,246.17  5,837.02
195.0 .3 5 1,085 ,566.94 576,245.17  5,887.02
200.0 .7 191 {,086,566.92 576,246.17  5,882.02
205.0 1.0 230 1,086 ,566.86 576,246.13  5,877.02
210.0 1.2 260 1,086 ,566.82 576,246.04  5,872.02
215.0 .7 306 | ,086 ,566.83 576,245.97  5,867.02
220.0 .2 308 1,086 ,566.86 576,245.94  S,8562.02
225.0 .5 308 | ,086 ,566.87 576,245.91 5,857.02



MINER FLAT DAM SITE
BOREHOLE: MF-120A

PAGE: 2
CABLE NORTH EAST
DEPTH INCLIN DIRECTION STATION STATION ELEVATION
2308.0 1.5 249 {,086,556.86 576,245.83 5,882.02
235.90 1.5 275 1,086 ,566.85 576,245.7 5,847.02
240.0 .7 308 1,086 ,560.87 576,245.62 5,842.82
245.0 1.5 283 1,286 ,566.390 576,245.53 5,837.02
270.0 .4 255 1,086 ,566.95 576 ,245.12 5,812.03
275.1 1.6 271 1,086 ,566.9% 576 ,245.04 5,806.93
280.0 1.7 258 1,086 ,566.94 576,244,930 5,802.03
285.0 1.6 253 {,086,566.30 576,244.76 5,787.03
290.0 5 279 1,086 ,566.88 576,244,687 5,792.04
285.0 7 279 1,086 ,566.89 576,244 .62 5,787.04
300.0 9 284 1,086 ,566.81 576 ,244.55 5,782.04
351.0 5 248 1,086 ,566.92 576,243.97 5,731.04



MINER FLAT DAM SITE
PLAN OF BOREHOLE: MF-120A

COLLAR NORTHING: 1. 086, 568.00  COLLAR ELEVATION: 6, 082.0 NORTH SCALE: 1 in = 1.0 ft

COLLAR EASTING: S5786.247.00 LOGGED 8Y: CHR DATE: 4/21/86  EAST SCALE: 1 in = 1.0 ft
-3.0 -2.0 -1.0 N 1.0 2.0 2.0
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MINER FLAT DAM SITE
CROSS SECTION OF BOREHOLE: MF-120A
COLLAR NORTHING: 1,085, 568.00  COLLAR ELEVATION: 6, D82.0

HORIZ. SCALE: 1 in = 5.0 ft
COLLAR EASTING: 578,247.00 LOGGED 8Y: CHR DATE: 4/21/86 VERTICAL SCALE: ! in = £0.0 ft
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BOREHOLE COORDINAGTE DATS

MINER FLAT DAM SITE
BOREHOLE: MF-121

NORTHING: 1,085,595.00 LOGGED BY: CHR FILE: MES3121
EASTING: 576 ,835.00 DATE: 2/21/86 PAGE: 1
ELEVATION: 5,090.20
CABLE NORTH EAST
DEPTH INCLIN DIRECTION STATION STATION ELEUATION
35.0 1 148 1,085 ,534.97 576 ,895.02 6.055.20
40.0 .5 g5 1,095 ,594.97 576,895, 04 §,050.7
45.0 .7 48 1,085,554.99 576,895, 08 §,045.2
50.0 .8 349 1,085 ,535.04 576,895.10 6.,040.7
55.9 . 150 | ,085,595.07 576,895.10 §,035.20
50.0 .3 105 1,085 ,595.07 576,895, 11 5,030.2
5.0 .6 57 1,085,595.07 576,895, 15 §5.,025.20
70.0 .9 17 1,085 ,595.12 576,885, 18 §.020.20
75.0 .8 240 |,085,535.19 576,895, 18 6,015.20
§0.0 o 155 1,085 ,535.22 576,895, 17 5.010.20
85.0 .3 g8 |,085,585.22 576,895, 19 5.005.20
50.0 .6 70 1,885 ,595.22 576,895.23 5,000.20
1 95. 0 .8 17 1,085,595.27 575,895.26 5,995.20
| 100.0 4 315 1,085 ,595.31 576,895.25 £,998.2
1905.0 4 92 1,085,5395.32 576 ,895. 25 5,395.2
é 110.0 o 144 1,085 ,595.32 578 ,895.28 5,380.2
115.0 . 117 1,085,595, 31 576 ,895.29 ,975.2
120.0 .3 110 1,085 ,595.30 576 ,895.31 5,970.2
125.0 .6 g2 1,085,595.31 576 ,895.35 S,965.2
130.0 .9 349 1,085 ,595.36 576,895.36 5,960.20
135.0 .8 345 1,085,595, 44 576 ,895.35 5,955.20
140.0 N 127 1,085 ,595.47 576,895,354 5,950.21
145.9 .4 104 1,085,595, 46 576,895.38 S,945.21
150.0 e 14 1,085 ,595.49 576 ,895.39 5,940.21
155.0 1.0 357 1,085,535.58 576 ,895. 40 5,935.21
160.0 .2 318 1,085,595.63 576,835.39 5,930.21
165.0 .3 15 1,085 ,595.63 576 ,895.39 5,925.71
170.0 .G 331 ! ,085,535.64 576,835.39 5,320.21
175.0 6 9 1,085 ,595.57 576 ,895. 41 5,915.21
180.0 .9 ) 1,085 ,595.70 576 ,895.43 5,310.21
185.0 .2 309 1,085 ,595.75 575,895.43 5,905.21
190.0 .9 ) 1,085 ,595.79 576,895.42 5,300.21
191.8 .5 349 1,085 ,595.82 575,895,472 5,899. 41




MINER FLAT 0OAM SITE
PLAN OF BOREHOLE: MF-121

COLLAR NORTHING: 1, 085, 585. 00 COLLAR ELEVATION: 6,080.2 NORTH SCALE: 1 in = 1.0 ft
COLLAR EASTING: 576,895.00 LLOGGED BY: CHR DATE: 2/21/86  EAST SCALE: 1 in = 1.0 ft
-2.0 -2.0 -1.0 N 1.0 2.0 3.0
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MINER FLAT DAM SITE
CROSS SECTION OF BOREHOLE: MF-121

COLLAR NORTHING: 1. 085, 595.00  COLLAR ELEVATIOM: 6,080.2 HORIZ. SCALE: 1 in = 5.0 ft
COLLAR EASTING: £78,895.00  LOGGED 8Y: CHR DATE: 2/21/86  VERTICAL SCALE: 1 in = 530.0 F¢
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BEOREHOILLE COORDINATE

NORTHING: 1,085 ,645.00
EASTING: 576,785.00
ELEVATION: £,075.00
CABLE
DEPTH INCLIN DIRECTION
5.0 .4 233
10.2 L2 74
15.9 .2 144
20.0 .3 154
24.9 .4 171
50.9 .5 173
35.0 .5 195
40.9 .7 205
45.0 .8 218
50.0 .7 216
55.0 .8 236
60.0 .3 247
65.0 .B 243
0.2 .8 253
75.0 ) 244
80.0 .5 348
85.0 .5 349
90.0 .B 550
95.0 .5 354
160 .9 .5 352
105.0 -5 357
118.0 .4 11
115.0 .5 18
120.0 L4 25
125.0 .4 24
150.9 .3 148
135.0 .B 211
140.0 .5 211
145.0 B 4
150.0 .5 4
155.0 .5 9
160.9 .5 g
165.0 4 32
168.0 .5 37
175.0 . 278

MINER FLAT DAM SITE
BOREHOLE: MF-122

LOGGED BY: CHR
DATE: 2/8/86

NORTH
STATION

035,644 .93
@85 ,644.98
085,544,938
,085 ,644.96
,085 ,644,33
085 ,544.89
085 544,85
,085 ,644.80
,085 544 .74
085,644 .69
085 ,644.65
085 ,644.51
,085,544.58
,085 ,644.57
085 644.55
085 544,56
,085 ,644 .50
085 ,644.85
,085,644 .89
085 ,644.74
,DBS ,544.78
.08S ,544.82
,085 644,86
.085 ,544.89
,085 544,33
,085 ,644.93
085,544,930
085 ,544.85
085,644 .86
,085 ,644., 91
,085 ,544.95
,085 ,645.00
085 ,545.03
085 ,645.05
,085,645.08

b ek ke b b b b b ek b ek eb ek et ek ek ea o aeb e b b b mmh b eeh bk ek b ek el ah en ek

ODaTo

576 ,785.00
576 ,785. 01
576,785.072
576 ,785.02
576 ,785.00
576 ,784. 96
576 ,784.92
576,734 .88
576 ,784.81

576,784.75,

576,784.70
576,784.65
576,784.63
576,784 .62
576,784.61
576,784.60
576,784 .60
576 ,784.53
576,784 .60
576,784.,61
576,784.62
576,784.63
576,784 .65
576,784.64
576,784.562
576,784.61
576,784.61
576,784.62
576,784 .62

- 576,784.63

576,784.65
576,784.66

MF512

ra

ELEVATION

5,070.00
5 ,055.00
§,050.00
§,055.00

§,045.00
6,040.00
§.035.00
5,030.00
025.00
5,020.00
§.,915.00
5,010.00
,005.00
,000 .00
,995.00
,930.00
,385.00
,980.09
,975.00
.01
.01
.01
.01
.01
.01
01
.01
.01
.01
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5,910.01
5.907.01
5,300.01
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COLLAR NORTHING: 1, 085, 645. 00
COLLAR EASTING:

-3.0

576, 785. 00
-2.0

MINER FLAT DAM SITE

LOGGED BY:
-1.0

PLAN OF BOREHOLE:
COLLAR ELEVATION:

6. 075.0

N

DATE: 2/8/88

1.0

MF-122

NORTH SCALE:
EAST SCALE:

2.0

1 in = 1.0
1 in = 1.0
a

4.0

M w
o o

[y
0
©

ll]'llll\‘l|lTlll1|“‘lllil]l']lllll‘ljil’]‘lll’

VERTICAL DEPTH = 175.0 FEET
CLOSURE DISTANCE =
DEVIATION =
NET BEARING = 282.8 DEGREES

.20 X

]l]l[!lil\'llllllllllllll]]llllllll

.35 FEET

[N ST B SR A
"[l'

i

Jdd
LABL N SN S A B B B D BN

b

I T |
™t

| TR SE WY S A AT OE OO W AT |
T

3
LIS R N A B S A St A B B SN B A

bbbl ot

Illllllll‘l)lllill)‘llixlf.TIII:T

4.

‘lllPl]lllllllPllll

n
H
'lllllPllllJ

-3.0

-4.0

|lll|'ll|lllll’]lllllllll'!llll1lll‘lll|l¢lll

€&
J.
-

Jlllllilllllll'(llll!l!l'llllllllj

Il

I}
11T T

I T DU T WYl

1
I L)

[ETNE WO I W |
¥

TR ST SN O

FWI0 T WO Y W |
LANLINE R U LM BN R AU S N B LA L L N B SR A (NI A A B S

U Y S W W I S IR W ¥

1

AN O |

|jllllllll|lllll]lll|llxll]llll!ll

S T S W |

!
.
o
!

{
IS

§ !
b W
¢ b
lElllllltllPlllllllllFlllkllJij

b W

-3.0

-2.0

-1.0

S

1.0

2.0

3.0



A.mw_w\

MINER FLAT DAM SITE

CRDSS SECTION OF BOREHOLE: MF-122
COLLAR NORTHING: 1. 085, 645.00  COLLAR ELEVATIOM: 6, 075.0 HORIZ. SCALE: 1 in = 5.0 ft
COLLAR EASTING: 576,785.00 LOGGED 8Y:s CHR DATE: 2/8/88 VERTICAL SCTALE: 1 in = 50.0 ft
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BOREHOLE COORDINAATE DATA

MINER FLAT DAM SITE
BOREHOLE: MF-12GA

NORTHING: 0.020 LCGGED BY: CHR FILE: MFS125a
EASTING: 0.20 DATE: 4/7/86 PAGE: 1

ELEVATION: £,070.00

CABLE NORTH EAST

DEPTH INCLIN DIRECTION STATION STATION ELEVATICN

5.4 .2 273 .00 -, @1 6,064.60

10.0 .4 84 .00 -.00 5,060.00
15.0 .5 93 .00 .04 §,055.00
20.9 7 134 -.02 .08 £,050.00
25.0 .8 164 -.08 1 6,045.00
20.0 .7 22 : -.13 10 5.,040.00
35.0 2.9 283 -.16 .08 £,035.00
40.0 .9 171 -.20 .98 §,230.00
45.0 .5 254 -.24 .07 £,025.00Q
5¢.0 .2 2385 -.24 .04 8,029.20
55.0 .3 264 -.24 .02 £E,01%.00
50.0 .8 1683 -.28 .02 5,210.00
£5.0 .8 191 —-.34 .02 E,005.20
70.0 .9 2086 -. 41 .20 £,002.00
75.0 .7 223 -, 47 -.04 5,9895.00
80.0 .5 261 -.50 -.08 5,950.00
85.0 ! 261 -.50 -.12 5,885.00
890.9 .3 275 -.50 -.15 5,5880.00
35.0 .3 268 -.50 -.18 5,875.00
100.0 .2 243 -.51 -.2 5,370.00
105.0 .8 170 -.55 -.2 5,965.01
110.0 .8 171 -.62 ~-.18 5,960.01
115.0 .8 179 -.B9 ~.18 5,955.01
120.0 .3 263 -.72 -.18 5,8%0.01
125.0 A 272 -.72 -2 5,545.01
130.0 . 319 -.72 ~.24 5,849.01
135.0 .5 154 -.73 ~-.24 5,935.01
140.0 .8 179 -.75 -.23 5,930.01
145.0 .8 1789 -.86 -.23 5,925.01
150.0 .9 198 -.83 ~.24 5,920.61
155.0 .5 254 -.97 -.27 5,915.21
160.0 .9 220 -1.01 -.32 5,910.01
165.0 . 9 200 -1.08 -.35 5,805.01
170.0 1.2 212 -1.16 ~. 40 5,800.01
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: FIGURE 2
GEOLOGIC MAP
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MINER FLAT DAM RESERVOIR AREA

WHITE MOUNTAIN APACHE INDIAN RESERVATION
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FIGURE 3

EXPLANATION

af
Artificial fill

ALLUVIAL DEPOSITS

Qa!

ALLUVIUM

(Boulders, cobbles, gravel , sand and silt along present
stream channels.)

Qt,
TERRACES

{Alluvium of boulders, cobbles,gravel, sand and sil;
subscript relative age, | being the oldest.)

COLLUVIAL DEPOSITS

Qc

COLLUVIUM

(Derived from weathering of bedrock ; letter symbols
in parentheses are symbols for bedrock units from
which colluvium derived.)

Qta _
TALUS

(Letfter symbols in parentheses are symbols for bedrock
units from which talus derived.)

BEDROCK
b.QTgl oo

" QUATERNARY-TERTIARY GRAVEL
{No_outerops) o
QTb

BASALT
(Massive to vesicular and scoriatious basalt.)

Ps
SUFA]I FORMATION

(Sandstone , fine - grained rounded, well sorted, cross-
stratified ,massive bedded. Lower part interbedded
with siltstone )

I a—

Contact, showing dip
{Dashed where approximately located )
5

b
Strike and dip of beds

75
_---m'_‘“"_

Strike and dip of joints

P .

Strike of vertical pint

DH-3

! $9820.8

Drill Hole

! o }
- Lineof detail sur_;fey

Line of section

Geoidgy by Charles S. Robinson

Golden, Colorado, June 1983




o o A e . S e — e e et e m— —— e s— i ————————————

9861 ‘Aipnigey
RoTolsBle]lelo liE] o] o]3)

ONI 'SWILSAS TVYINIW -

N L ainbla
VNOZIYY ‘ALNNOD OfVAVN

NOILVAY3IS3H NVIANI JHOVAY NIVLNNOW 3LIHM

311S WvA Lv1d H3ININW
NOILD3S 219071039 AHVNIWI13Idd

o |

188} 00| = You! |

002¢l
I

31vOS

-~ ool

002

00&¢

0096

0046 —

0084 —

006G —

0009

0019

108} 0029

,8-8 uoioes

uoljoag ul pueg

s eciN
-

- y q .
Sl T it ey et T

S NI AN [D - 08

,0-0 uoi}09s

'3-3 uondes

g

i el YT et

H,r.||L|I1L.A,... \.... -
B }ﬂ..!{r......ul..,!c..u:—w. B

g g | it
QWi wi I

TR T

00GS

i L i TR (I (LSRN 16V R il 1115 ity dHEIM]
H : I H i ' i X HITRIN ¥ g

! k| 1 IRARREE : H £ : kRS L { EESH 1 1 L W. - :
SRR o RERVELLIS 1t 12 ea@ Rl (U151 1 TEARAMENEG RSN | | T - 1 RS I, | L Tl il 4Ny DADT T Loty o =
i1 _ i i _ _ %R _ a1 i _ e i i
JHIHY G )R o L R NIANHD 08 D i d il L SN | 1)) RO 1 . | (e i i1 |1 AT 1iitll Y K" L 4L
w

A_h_;:._ RNy . .
T e ) ; ) MO U0 CNRARARF il L b . T , . BIL (L] 3L LRAAE - heRet AR S i) LG o} (5
B ik - RAAKAS 1 ‘ TG ) T TTRIIR o Ty . | , : W j 2 uol0A AWK LU
. : ; 14 EREREL ; ! L 1)) : SLLUL ac ! : e o - AR mNOQ - /./ : o E
. R . I - Tl ____;..: | WY BV R SRR T 5808, R SRR - IR tu S ) B . . 8109 1615} 20 |
i e — o R - o SR R T o | b o g - o | \\ :

S ﬂmhvom\\\w :

(910)20

~0019




6150+

6i00

6050

6000 4

5850

53700+

5650 -

';Eéﬁﬁﬁﬁﬁﬁﬁﬁg',}_f_;_:

ypsum and Gypsifercus

e

5950

= Paleo-alluvium/colTuyigm

QQ >
i s
8] 03\
N
v}
@
“‘D
&
//)S
An)
I
0%
Qc Gce
(QTQ} /(QTb)
0T Lt i
1.} ,' T
lL#f' 1 iy dord NTHER |
r] Z”_. W) . — _-: | 4 4‘7.._! 4 ,’_ | 41:' .
CTh . : :
- {, 4 '.‘
: T
iR | H | ] [}
T

i

| Poieo-alluviam/c

L

A
Q{Q ?!\
&
S
N
w‘«s N
6100 EXPLANATION
NORMAL WATER ELEVATION Qat |
Y . it
L Lt - Alluvium
6050
:1 y
[ - i Lo
ol —
: f;?;rﬂ .1' i Terrace
LI ) T 6000
AY 1 :
il ‘\QO@'\“% : ‘.l ¥t
i.. il (\ G N ) [} QC
"\0 ‘\\\ [ Q o
a, //$ d R0 Colluvium
N "E; PITTR (Bedrock source shown
< ~ ") by symbol for rock unit)

Qtg

Talus
(Bedrock source shown
by symbo! for rock unit)

! QTg

Quaternary-Tertiary Grovel

N

Bs /]
‘Supat Formation

(Showing gypsiferous units)

e
T —

ollu

5780 Contact
MFE-105
L5700
Drilt Hote
-~ 6150
- 6100
Qe
il
NORMAL WATER ELEVATION QTh)ry
‘ v T TR 11
; N -
i) o R 5050
QDQG VYR S (1 118
. 0 Q 'rTg VAL i
: Wl
QTD- W : Ry
! e e TR STR000
e O 7 _Paleo-alluvicm /collaviviman.
o Rt F - h et —— el 4——— T . n P ‘ e
@@ Al SRR
T e
e T T L Tl T
" —~“é%:;OtO; T e | 5950

= 5900

Long Section

—5850

- 5750

5700

100

30

HORIZONTAL AND VERTICAL SCALE
PINCH = 50 FEET

ettt A t———"" "l

100 IBOFEET

MINER FLAT DAM SITE

NAVAJO COUNTY, ARIZONA

Figure 8

GEOLOGIC SECTIONS A-A' AND B-B'

WHITE MOUNTAIN APACHE INDIAN RESERVATION

MINERAL SYSTEMS, INC

1986

5650




- 6100

6150 —
6100 — Qc
(QTg) Qc
““\\\ (QTb)
NORMAL WATER ELEVATION T
v m i3, RPN IE 1 SR wmihnhuu;a Wil hfflilfi'!'l’! il
B ey ! TR 3L i
Ty TN
{'6‘ I é'mm“ i T "m i
Mjm“ I;;hwznm ﬁW 'ﬁll@'.I{j}dﬂﬁ?ﬁ.l'z’iﬂlhi'iIHilfilﬁ iﬂmﬂ,ﬁﬁ‘
......... ’iiﬁ; T&E?’l‘n&%ir‘ﬁ?ﬁ'&?”"i’ﬁﬂin g fi] "1‘5}"‘“" é“z‘ﬁw“ ui‘%ﬁ“i:(ei i dﬁﬁﬁﬁf‘ﬁ’
REURARR it 1l ‘T tilll“’n iRl Lt 1V RRARRAERE |
6000 ' L mmmu.'urm mmm m&‘l,

LI lllil!d'l‘h FINTI]!

TREDRRBARR 15 £ 1 illzml‘ﬂl"i?‘llilﬂlmlﬂ
TR

TR (]
T AT

| lmﬁm‘;ﬁmm svmwmm

SARAF /¢
‘Hﬂﬂll m !'E L}Hu

. ﬂ
Si1l l"!?'illl

T Wﬂjm UHH

— 8050

- 6000

EXPLANATION

Qo

Attuvium

M4
A¥ 3

Terrace

Qc

Colluvium
{Bedrock source shown
by symbol for rock unt)

Gto

Talus
{Bedrock source shown

by symbol for rock unit)

i' Y NEI!IHNIH l“}ll

o 3

Vi wml
\. lilLa'lH!l!ll_I <M

- CTg
Gueternary-Tertiary Grave!

el AT
Ji‘ T u%mmm ;'imr s
5 I 1

\ VR0 SRR !m#

P U

U ﬂﬂil;:l (
T m““ %g ﬂil!.: !éllﬂlllg;

l

; m._ % 'm!'hf

M!?hﬂi o
E'L’ﬂi‘hl{ !,.)ll 7' “} 3

Supoi Formaotien
—= ‘lllﬁ ,ir

{Showing gypsiferous units)

T __h-_‘-____/

................ Contact
MF-105

Dritl Hole

—6200
L 6150
bsro0
NORMAL WATER ELEVATION
é 3
-m 16050
0‘(‘\ { {
¢ ,\Qe o
et m;l.gl':mnﬂ
Q kT m.#lm 6000
-
A
f b}
:"Iﬂ[ﬁﬁ‘?
@.‘T‘
e PYI LB
I ik ‘.'1 .E‘ L '|_§ 5900
T T T T T e e ! RN L1 UL it
Biveon i N : T !“Hm
A= T ' » ' ity “m';i! pek .
8850 o T e e e e T T e T = T e T s ilm'ummm NH‘MWI mmrn F{T: 5850
- - — . 5| NIRRT T | !ihmlﬂi’l!hﬂﬁhm l: L
= == mu.tuummn‘g _____ S
5800 — ':.: i : = g = .V.L ,,,,, V ';_5800
5750 T 5750
- it | s / /y ssum - and Stfereus Sandstorie; /% |
B -+ 5 " : : / ////////////// W////////////// ////4/ 7 7
T SR — e e |
5700 - . 2t ) 5700
o e = 2
S 5 Sl s
@ Q@ S@d [0
o o %25 b oy
5650 — 5650
5600 5600

6150
§i00 ~
NORMAL WATER ELEVATICN
¥
6050 —

Reservoir

©8000— L

e T

ug uﬂmum ““"’Eﬂﬁfi Lﬁmﬂﬁﬂlﬁﬂﬂiﬁ‘! -
*Mtum’mm

illhﬂmvﬂi

. wm i m“m i 5950
me WA ) 1 N
s Hm'“r :Ej'"'“' gllﬂ
u “m!:y ilIJIIEI‘ ﬁmi‘l’{‘lw’: ‘
B II i : ‘"1 -

5850 - ,w |1|;,$W2"“ ?"‘.5-85"

===l

GEOLOGIC SECTIONS G-C',D-D' AND E-E'
MINER FLAT DAM SITE
I WHITE MOUNTAIN APACHE INDIAN RESERVATION - % Minersl Fysdoms, .
NAVAJO COUNTY, ARIZONA
L———-—g—— 1986

Figure 9




re ’ & i &
. oy et . e I PHU ’ O,W W
\(9.. r\_D . .u.ﬂu FG_M, - Qu 2
) T o _.lw\, de) \AO \Q AU
_ « T Ty o < O &
\N\ - o ) e
. 4
"0 )
@@o, )
b
Erer : %,
EXPLANATION N
k. | LEGEND NOTES %,
. v -t . “ ..;//
4y GRAPHY BY PHOTOORAMMETRIC METHODS FROW
B L GRIZONTAL ANE VERTIDAS WL PHOTOGRAPHY FLOWN 1i-4 - A0
E PROLSTATION _
" SASED USON ARIZONA STATE OFID
DAL AR ROTRUANGD roGT JUNE, MGDF TS &000 Limit of reservoir
FLTVATH PON U3 58 DATUN
e 6000
........ TR {lllltmwoor/
NTEHMEDATE QUNTOOR Contoured on base of basalt
{Contour interval 100 feat)
SUFRPLEMENTARY CONTOUR
RN
Direction of water infiltration
from reservoir.
Axis of basalt filled channal
.\\.
o
BRI : L
Limit of ‘basalt . i &ﬁo,
%
E
f \N\w
. »QQ
0.
400 G 400 LB

CONTOUR INTERVAL 10 FEET

TO _uOmmbv”IwO Z_D_ﬁ

CONTOUR MAP OF THE BASE OF THE BASALT FLOW

MINER FLAT DAM AND RESERVOIR SITE *
<<I_._.m MOUNTAIN APACHE INDIAN mmmmw<>j02
NAVAJO COUNTY, bm_NOZD

_.s”me m,rb.ﬂ Obgmzm

WHITE gQCZ;_,DWZ bﬂbOIm mmmmm,chjo

- _ | | | zn<fo oo pm_NOZB
N . . . : . . o o
T . _ __ m_@_c«m 10 &
S : : %, s . . g .1 GEODETIC ENG) NEERS, INC BATE i,z 982
. _600 - - . RS R mﬁ Bwnod, QSE% ﬂrm ao mm 3 .






