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1.0
INTRODUCTION

11 BACKGROUND

This geotechnical report was prepared by Woodward-Clyde Consultants (WCC) and its
subconsultant, AGS, Inc., in support of the design of modifications to the Pardee Dam South
Spillway. The South Spillway is located about 800 feet south of the dam, in a saddle of the left
abutment ridge of Pardee Dam. The project site is in Calaveras County, California, about 4.5

miles north of the foothill town of Valley Springs.

The South Spillway is the main spillway for Pardee Dam. It has an approximately 800-foot
wide ogee-crest weir with a crest elevation of 567.65 feet. The weir is separated into 20 bays
by piers supporting a county road bridge that crosses the spillway. The spillway is 360 feet long
and tapers to 425 feet wide at its downstream end. The elevation at the downstream end is 485
feet. The spillway training walls are 10 to 13 feet high. In the upper 60 feet of the spillway,
design drawings indicate that the concrete is a minimum of 2 feet thick. The concrete may be

as much as 15 feet thick beneath the spillway crest.

Woodward-Clyde Consultants performed a geological investigation of the South Spillway in
1987 and 1988. The investigation included: drilling 14 core borings in the spillway apron and
two core borings in the reservoir upstream of the spillway (drilled from a barge); point-load

testing of core samples; and geologic mapping of the spillway area.

Woodward-Clyde Consultants’ Geological Investigation (1988) of the South Spillway indicated
that the spillway is founded on a thin layer of soil or on weathered rock generally of low
quality. The weathered rock and soil were considered to have a high erosion potential if
exposed to high-velocity flow. The erosion potential deceased with depth and was much lower

in slightly weathered rock which was found at depths ranging from 3 feet to the maximum
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depth of boring, 45 feet. The report concluded that the foundation conditions were suitable

for a labyrinth spillway crest.

1.2 PURPOSE AND SCOPE

The purpose of this geotechnical report is to provide geotechnical data and parameters for use
in stability analyses and design of a new spillway structure. This report supplements data
presented in WCC’s 1988 report.

The scope of work for this geotechnical study consists of the following three tasks:

® Field exploration with monitoring and logging of rotary core

borings;

® Testing of rock core samples; and

® Preparation of a geotechnical data report.

1.3 AUTHORIZATION

The work for this geotechnical exploration was performed in accordance with the August 25,
1992, Agreement for Engineering Design Services for Pardee Dam/South Spillway, Jackson
Creek Spillway Modifications, between the East Bay Municipal Utility District (EBMUD) and
WCC, and Addendum 2 of the September 22, 1992, Subcontract for Professional Services
between WCC and AGS.
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2.0
FIELD EXPLORATION AND LABORATORY TESTING

2.1 FIELD EXPLORATION

Two rock core borings were completed by AGS at South Spillway between February 16 and
February 24, 1993. Both borings were drilled in the spillway structure; boring 93-1 was drilled
below bay 9 and boring 93-2 was drilled below bay 12. Boring locations are shown on Figure

2, Site Plan and Geology.

The borings were logged from the drill cuttings, recovered core and one split-spoon sample,
and from drilling performance information. The holes were grouted following completion of
drilling. Logs of the borings are included in Appendix A. Logs of the 1988 borings completed
by WCC are presented in Appendix B.

Core sampling in rock was performed using 5-foot long, 2.4-inch (HW bit size) and 2.06-inch

inside diameter (NWDA4 bit size), double tube core barrels with split inner barrels.

Core recovery ranged from 87.5% to 100%, and averaged 99.5%. Exploration boring data are

summarized in Table 1.

A Standard Penetration Test (SPT) sampler was used to sample extremely weak concrete and
rock at the concrete/rock interface in boring 93-2. The sampler was driven 0.2-foot. In
addition, the concrete/rock interface was probed with an "L -shaped steel rod and by hand.
The geologist checked for voids or soft materials at the concrete/rock interface. The method
of exploring the interface is included in Table 5 (Section 4.Q) along with other data describing

the characteristics of the concrete/rock interface.
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TABLE 1
EXPLORATION BORING DATA SUMMARY
BORING DEPTH® APPROX. CORE? RQD REMARKS
NUMBER | DRILLED DEPTH RECOVERY | (average%)
(feet) TO ROCK (average %)
(feet)
93-1 40.0 22 9 5 Lost circulation at 12.5°
93-2 40.0 24 100 29 Lost circulation at 23.0°
L Approximate collar elevation 552.5 feet.
2. In rock, including run in concrete /rock interface

Further details of the coring operations and logging procedures are presented in Appendix A.

22 LABORATORY TESTING

Six samples were selected for unconfined compression tests. The number of samples was
limited because of the lack of cores of adequate length. Unit weights were also determined

for each sample. The test data are summarized in Table 2. Further details of the tests are

presented in Appendix C.
TABLE 2
SUMMARY OF ROCK STRENGTH TESTS
SAMPLE® | DEPTH | UNCONFINED | UNIT®
NUMBER | INTERVAL | COMPRESSIVE | WEIGHT
(feet) STRENGTH (pcf)
(psi)
93-1-5A 33.7-340 1610 159.0
93-1-6A 39.5-399 2000 1613
93-2-1A 7.7-841 790 1522
93-2-2A 126 - 131 1270 1515
93-2-3A 18.8-19.9 420 169.0
93-2-4A 345-352 1580 172.8
L Hole number (93-1) - box number (5A)
2. As-received condition; samples not oven dried.
920606-3.RPT




3.0
SITE CONDITIONS

31 PHYSIOGRAPHY

The South Spillway is located in northwestern Calaveras County. The area is characterized by
northwest-southeast-trending ridges and broad, rolling uplands cut by well-incised, west to
southwest-flowing streams, such as the Mokelumne River. The spillway is located in a saddle
in a northwest-trending ridge bounding the south arm of the reservoir. The spillway discharges
into an area known as Mexican Gulch that trends westward and then northwestward from the
saddle towards the Mokelumne River (Figure 2). The gulch has a steep gradient and steep

transverse slopes.

3.2 GEOLOGIC SETTING

The project area is located in the Sierra Nevada geomorphic province, which extends some 400
miles from the Mojave Desert in the south to the Cascade Range (near the Oregon border)
in the north. Much of the range consists of granitic rocks of Mesozoic age which comprise the
Sierra Nevada batholith. In places, especially in the northern half, the batholithic rocks are
flanked on the west by metamorphosed sedimentary and volcanic rocks of Mesozoic and
Paleozoic age (Batemen and Wahrhaftig, 1966).  Ultrabasic rocks, primarily serpentinite,
occur in the region along linear belts often delineated by shear zones and faults. Late Tertiary
alluvial and volcaniclastic deposits cover broad areas on the lower western slope of the range.

The regional geology is shown on Figure 3.

The project area is in the metamorphic belt; Mesozoic-age metavolcanic bedrock underlies the
site. The metavolcanic rocks are Jurassic-age Gopher Ridge Volcanics, which comprise much
of the northwest-southeast-trending ridge inwhich the spillway is sited. Metasedimentary rock,

mapped as the Jurassic-age Salt Springs Slate (WCC, 1988), occurs along the drainage about
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500 feet west of the site. Colluvium occurs mid-slope on ridges in the project area, and

landslides have been identified on the northeast-facing slopes of Mexican Gulch.
3.3 SITE GEOLOGY

Geologic units mapped by Woodward-Clyde Consultants (1988) at the spillway site include
artificial fill, colluvium, slate, and metavolcanic rock. The results of subsurface exploration
at the spillway indicates that metavolcanic rock is present beneath the structure. The geology
of the South Spillway site is shown on Figure 2, Site Plan and Geology. Figure 4 shows the
subsurface conditions beneath the structure parallel to its axis. The geologic units are

discussed below.
3.3.1 Artificial Fill

Artificial fill (Qf) in the immediate project area includes the backfill behind the concrete
spillway structure training walls, an area of apparently dumped materials on the slope

northwest of the spillway chute, and materials immediately upstream of the ogee crest.
3.3.2 Colluvium

Colluvium (Qcol) has been mapped primarily west of the spillway structure on the slopes of

Mexican Gulch. Some colluvium was also mapped on the slopes south of the spillway.

3.3.3 Slate

Salt Springs Slate (Jss) occurs west of the spillway along Mexican Gulch where the drainage
trends northwesterly. The Salt Springs Slate includes dark gray, mica schist and black, sericite

slate and appears to be crushed along its contact with the Gopher Ridge Volcanics in the floor

of Mexican Gulch and on the slopes on the southwest side of Mexican Gulch. Some of the
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landsliding on the southwest side of the gulch appears to have occurred in the crushed Salt

Springs Slate.

3.3.4 Metavolcanic Rock

Woodward-Clyde Consultants (1988) identified the metavolcanic rock mapped at the South
Spillway and encountered beneath the structure as part of the late Jurassic age, Gopher Ridge
Volcanics (Jgo). This geologic unit consists largely of metamorphosed lapilli tuff and fine-
grained volcanics (Earth Science Associates, 1992). Lapilli tuffs and the fine-grained volcanics
crop out downstream of the spillway, and were recovered in core borings at the site.

Metavolcanic breccia is reportedly less common.

The metavolcanic rock is typically light gray-green where fresh and weathers to light brown.
The rock is generally intensely to closely fractured with local crushed zones; rock strength

ranges from weak to moderately strong. Foliation is weakly developed.

34 ROCK MASS DISCONTINUITIES

Rock mass discontinuities include joints, shears, faults, foliation, and bedding planes. The
general term "fracture" is often used to describe discontinuities in the rock mass. The rock is
described as crushed, intensely fractured, moderately fractured, little fractured, or massive

depending upon the fracture spacing (see Appendix A).

Fracture spacing in rock cores, from both the 1988 and present studies, was found to be intense
(0.05 to 0.10 foot spacing) to close (0.10 to 0.50 foot spacing). Rock Quality Designation
(RQD) ranges from zero to 80%, and is typically less than 50%.

The discontinuity data are based on mapping by WCC (1988) at the South Spillway and are
summarized in Table 3. WWC identified four prominent joint sets; the strike of joint set

number 4 is essentially parallel to the strike of the foliation.
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TABLE 3
SUMMARY OF ROCK MASS DISCONTINUITIES®

TYPE JOINT STRIKE DIP
DISCONTINUITY SET NO.
Joint 1 N70° - 55° - 70°SW
80°W
Joint 2 N50° - 67° - 73°SW
55°W
Joint 3 N15° - 18° - 35°SW
35°W
Joint 4 N10° - 80°NE - 90°
20°W
Foliation - N15° - 40° - 70°NE
35°W

1 Woodward-Clyde Consultants, 1988

3.5 GROUNDWATER

Fluid loss during drilling was recorded in borings 93-1 and 93-2. Because water was used in
rotary coring of these borings, water levels were not measured. Water levels were measured
in borings B-2 and B-3 as part of this investigation and in borings B-2, B-3, and B-4 as part of
WCC’s 1988 investigation.

Water levels appear to be related to reservoir water levels modified by site geology and
topography. Water level data are summarized in Table 4. The reservoir water level on

February 22, 1993 was at elevation 552.4 feet, 15.3 feet below spillway crest.
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TABLE 4
GROUNDWATER DATA
BORING | DATE DEPTH ELEVATION® REMARKS
(feet) (feet)
93-1 2/19/93 - - Not determined; circulation lost at 12.5’.
93-2 2/24/93 - - Not determined; circulation lost at 23.0°.
B-1 1/27/88@ -- -- Hole blocked at 3 feet; no data
B-2 1/27/88@ 7.0 546.0 Res. W.S. 556.7 on 1/27/88
2/16/93 112 5418 Res. W.S. 5513 on 2/19/93
2/22/93 9.9 5431 Res. W.S. 552.4 on 2/22/93
B3 [1/27/88®] 170 535.5 Res. W.S. 556.1 on 1/27/88
2/22/93 110 541.5 Res. W.S. 552.4 on 2/22/93
B-4 1/27/88@ 220 543.5 Res. W.S. 556.7 on 1/27/88
1 Based on boring elevation taken from Figure 2, Site Plan
2. Woodward-Clyde Consultants, 1988.
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4.0
FOUNDATION CONDITIONS

41 GENERAL

The primary objective of this exploration program was to evaluate foundation conditions near
the downstream toe of the ogee weir. Two borings, 93-1 and 93-2, were drilled through the
concrete slab just downstream of the weir as part of this study. The work supplements an
earlier study by WCC (1988), that included evaluation of the entire spillway foundation. Four
borings, B-1, B-2, B-3, and B-4, were drilled near the toe of the weir as part of the earlier
study.

42 CONCRETE/ROCK INTERFACE

Concrete thicknesses were 2.2 feet and 2.4 feet in borings 93-1 and 93-4, respectively. Borings
B-2 and B-3, located near 93-1 and 93-2, encountered 2.0 and 2.4 feet of concrete, respectively.
Borings B-1 and B-4, that were located in elevated portions on the sides of the spillway slab,

encountered 3.0 and 4.0 feet of concrete, respectively.

Bonding of the concrete to the underlying bedrock was observed in boring 93-1, but not in the
other borings. In boring 93-2, the concrete /rock interface was sampled with a 1.9-inch O.D.

split-spoon sampler, and about 0.2 foot of crushed, weak concrete and rock was recovered.

The earlier borings (B-1 through B-4) also recovered a thin (0.05 to 0.3-foot) soil-like layer at
the interface. Table S summarizes the exploration of the concrete /rock interface in borings 93-
1 and 93-2.

920606-3.RPT
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TABLE §
DESCRIPTION OF CONCRETE/ROCK INTERFACE
BORING APPROX. EXPLORATION DESCRIPTION OF
CONCRETE METHOD CONCRETE/ROCK
THICKNESS CONTACT AREA
(feet)

93-1 22 HW core 1.5 - 2.6, 100% recovery, |Concrete bonded to rock. Concrete

check w/probe and hand. and rock feel solid; no voids, edge or
: lip.

93-2 24 HW core 15" - 2.3, 87.5% recovery; |Concrete very weak, crushed at 2.3°; no
SPT 2.3’ - 2.5, 50 blows/0.2’;check  {bond to rock. SPT recovery crushed
w/probe and hand. concrete, rock. Contact zone felt

smooth; no voids, edge or lip.

43 ROCK CONDITION

The rock condition (weathering, rock strength, fracturing) as encountered in borings 93-1 and
93-2 is consistent with the previous exploration data based on the variability observed at the

site.

Figure 4, Geologic Profile A-A, shows the zones of rock mass weathering beneath the ogee
weir toe. The weathering classifications are grouped in accordance with the descriptions on
the field logs. Weathering observed in borings 93-1 and 93-2 decreases with depth from
moderately/slightly weathered to fresh. It should be anticipated that weathering conditions
will vary form boring to boring as a result of the intensity and nature of the fractures and

discontinuities along which weathering develops.

The rock cores obtained from borings 93-1 and 93-2 are described as weak, weak to
moderately strong, or moderately strong. In general, rock strength appears to increase with

depth reflecting the general decrease in weathering with depth.

Measurements of fracturing, such as fractures/foot and RQD (rock quality designation), do
not appear to be related to depth; Figure 4 shows RQD and the distribution of fractures/foot
for borings 93-1 and 93-2 and for borings B-1 through B-4. The core in borings 93-1 and 93-2

920606-3.RPT
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is generally described as closely to intensely fractured. The graphic logs and the fractures/foot
indicate that the core from borings B-1 through B-4 is also generally closely to intensely
fractured.

Fractures ranged from narrow to wide and appeared to be healed or filled with limonite
stained clay. However, loss of circulation in both 93-1 and 93-2 suggests the presence of some

open fractures in each boring.

Unconfined compression strengths of core samples from borings 93-1 and 93-2 ranged from
420 to 2000 psi. According to International Society for Rock Mechanics (1981), rock with
unconfined compressive strengths of 145 to 725 psi is very weak; rock with unconfined
compressive strengths of 725 to 3625 psi is weak. Photographs of the failed samples indicate
that the cores failed along joints or foliation planes. These pre-existing planes of weakness had
metallic oxide stain covering part to all of the surface. Unit weights ranged from 151.5 to 172.8
pcf. No unconfined compression tests were performed on cores form borings B-1 through B-4.
Point load tests were performed on cores from borings B-1, B-2, and B-4 (WCC, 1988). Based

on correlations with the Point Load Index, compressive strengths ranged from 100 psi to 1095

psi.
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5.0
SUMMARY AND CONCLUSIONS

This report presents the results of the geotechnical exploration performed at the South
Spillway. The exploration was conducted by AGS, Inc., under the general direction of WCC.

The purpose of the WCC/AGS field program was to explore the spillway foundation including
the concrete/rock interface. The exploration consisted of two borings each 40 feet deep,

drilled near the toe of the spillway weir.

Bedrock encountered in the borings consists primarily of moderately to slightly weathered,
highly fractured metavolcanic rock with steeply dipping joints and foliation. Slightly weathered
to fresh rock was encountered at depths varying from 12 to 23 feet. Foliation is weakly

developed.

Bonding of the spillway concrete to the underlying rock was generally not observed at the
concrete/rock interface. The concrete is often weak, and as much as 0.3-foot of crushed rock
or other soil-like material was encountered at the interface. Only boring 93-1 recovered a core

where the concrete was bonded to rock.

The results of the exploration support the conclusion of the earlier WCC study. The
foundation conditions are considered suitable for a labyrinth spillway structure. Areas of
highly weathered, or weak rock, would need to be excavated to more competent rock.
Foundation rock will require careful cleaning to remove soil and crushed rock so that a sound

concrete /rock bond may be obtained.
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6.0
LIMITATIONS

This report has been prepared for the exclusive use of Woodward-Clyde Consultants and the
East Bay Municipal Utility District for application only to the South Spillway at Pardee Dam,
andis in accordance with generally accepted professional engineering geology principles and

practices. There is no other warranty either expressed or implied.

The conclusions presented in this report are based on the assumption that the soil, rock and
groundwater conditions do not deviate from the conditions encountered during the exploration
programs as reported herein. To verify that the conditions used as a basis for design are
encountered throughout the site, we recommend that we review foundation conditions during

construction, including foundation excavation and preparation.
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LEGEND:

GEOLOGIC UNITS

Qal  Aliuvium

QP  Piio - Pleistocene
non - marine

Tu Tertiary undiffentiated
non - marine

Ju Upper Jurassic

IP Paleozoic

GEOLOGIC SYMBOLS

SOURCE: STRAND AND KOENIG, 1965.

JTv  Jura - Triassic meta-volcanic

mi Mesozoic granitic and basic
intrusive rocks (serpentinite)

ub Mesozoic ultra basic intrusive rocks

——— Geologic contact, approximately located

e Fault dashed where inferred
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APPENDIX A
FIELD EXPLORATION

Al EXPLORATION BORINGS

Two borings were drilled at the South Spillway for this study. The borings, which were drilled
between February 16 and February 24, 1993, were each 40 feet deep and were logged from the
drill cuttings, recovered soil sample and core, and transient drilling information. All borings
were drilled using a crawler-mounted, Failing 250 drill rig equipped for rock core and rotary
wash drilling by Pitcher Drilling Company of Palo Alto. The borings were grouted upon

completion of drilling.

Borings 93-1 and 93-2 were located 2 feet downstream of the concrete bays in the spillway
structure. A 6-inch tricone bit was used to start the borings in the spillway concrete and drilled

to a depth of 1.5 feet.

In boring 93-1, a 2-foot long, HW (2.4 inch LD.) core barrel was used to drill through the
bottom of the concrete; a S-foot long, HW double-tube core barrel with a split inner tube was
used to sample the rock below the concrete to 29 feet. A S-foot long, NWD4 (2.06 inch 1L.D.)

double-tube core barrel with a split inner barrel was used below 29 feet.

In boring 93-2, the 2-foot long HW barrel was stopped short of the interface when the concrete
became "soft". The interface zone was then sampled with an SPT sampler. The 5-foot long

NWD4 core barrel, was used to sample the rock below the concrete.

Retrieved core samples were photographed in the spilt inner barrel, placed in partitioned,
waxed-cardboard core boxes, logged, and photographed. Care was taken to keep sequential
core runs in their proper order and orientation. The depth of the top and bottom of each core

run was marked on wood blocks dividing the core runs. Hole, box number, and depth intervals

920606-3.RPT




were marked on each box. Logs and photograph plates of boxed-core are presented in this
appendix (Figures A-1 to A-5). Core recovery and RQD data are summarized in Table 1
(Section 2.3).

Soil sampling was performed once—in the soil-like, weak concrete/rock
interface zone in boring 93-2. A disturbed sample was taken with a Standard
Penetration Test (SPT) sampler. The SPT sampler was driven with a 140-pound
hammer, falling 30 inches. Blow counts required for driving the sampler

were recorded.

A2 CONCRETE/ROCK INTERFACE PROBE

The concrete/rock interfaces were probed in borings 93-1 and 93-2 with an "L’-shaped steel

rod to check for voids or soft materials. Both borings were also checked by hand.

920606-3.RPT
A-2




LEGEND FOR ROCK CORE LOGS

1.0 Joint Descriptors

Discontinuity Type Amount of Infilling
F - Fault St Surface Stain
J - Joint Sp Spotty
Sh -  Shear P Partially Filled
Of - Foliation F Filled
V - Vein N None
B - Bedding
M - Mechanical
Aperture (inches) Surface Shape of Joint
W - Wide05-2.0 w Wavy
MW Mod. Wide 0.1-0.5 Pl Planer
N - Narrow 0.05-0.1 St Stepped
VN  Very Narrow < 0.05
T - 0
920606-3.RPT
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Type of Infilling Roughness of Surface
C - Clay Slk Slickensided
Sd - Sand S Smooth
H - Healed Sr Slightly Rough
Ch - Chlorite R Rough
Ca - Calcite VR Very Rough
Fe - IronOxide
G - Gypsum/Talc
Q - Quartz
N - None

The dip of joint surfaces are measured relative to a plane normal to the long axis of the core.

2.0 ROD (Rock Quality Designation in %)

The percentage of each coring interval that is intact pieces of core greater than 4 inches
in length. RQD is calculated by summing up the lengths of core greater than 4 inches

in the core run and dividing by the length of the core run.

The RQD count does not include core that is highly weathered, completely weathered,

or residual soil, or rock that is extremely weak. Very weak or stronger rock is counted

for RQD.

920606-3.RPT
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3.0 Fractures/Ft (Fracture Frequency)

The number of naturally occurring fractures per foot of core run. Mechanical breaks

are not counted.

4.0 Fracture Spacing Description

920606-3.RPT

Description Spacing
(feet)
Crushed (may contain clay) Less than 0.05
Intensely fractured 0.05to 0.1
Closely fractured 01t0 0.5
Moderately fractured 05t0 1.0
Little fractured 1.0t0 3.0
Massive 3.0 and larger

A-5



5.0 Weathering Descriptors

Term

Description

Fresh - F

No visible sign of rock material
weathering: perhaps slight discoloration
on major discontinuity surfaces.

Slightly weathered - S

Discoloration indicates weathering of rock
material and discontinuity surfaces. All
the rock may be discolored by weathering
and may be somewhat weaker externally
than in its fresh condition.

Moderately weathered - M

Less than half of the rock material is
decomposed and/or disintegrated to a
soil. Fresh or discolored rock is present
either as a continuous framework or as
corestones.

Highly weathered - H

More than half of the rock material is
decomposed and/or disintegrated to a
soil. Fresh or discolored rock is present
either as a discontinuous framework or as
corestones.

Completely weathered - C

All rock material is decomposed and/or
disintegrated to soil. The original mass
structure is still largely intact.

Residual soil

All rock materials is converted to soil.
The mass structure and material fabric are
destroyed.

920606-3.RPT




6.0

Strength Descriptors

Description Field Identification

Very soft clay Easily penetrated several inches by fist

Soft clay Easily penetrated several inches by thumb

Firm clay Can be penetrated several inches by
thumb with moderate effort.

Stiff clay Readily indented by thumb but penetrated
only with great effort

Very stiff clay Readily indented by thumbnail

Hard clay Indented with difficulty by thumbnail

Extremely weak rock Indented by thumbnail

Very weak rock Crumbles under firm blows with point of
geological hammer, can be peeled by a
pocket knife.

Weak rock Can be peeled by a pocket knife with

difficulty, shallow indentations made by
firm blow with point of geological hammer

Medium strong rock

Cannot be scraped or peeled with a
pocket knife, specimen can be fractured
with single firm blow of geological
hammer

Strong rock

Specimen requires more than one blow of
geological hammer to fracture it.

Very strong rock

Specimen requires many blows of
geological hammer to fracture it.

Extremely strong rock

Specimen can only be chipped with
geological hammer.

7.0  Graphic Descriptions
Lithology Sketch
\7 0 Fracture with inclination from plane normal to axis of core.
920606-3.RPT
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A TE] CONSULTING ENGINEERS

—__ A Division of Testing Engineers, Inc.

March 9, 1993 Work Request # 92263

AGS, INC. CONSULTING ENGINEERS
120 Howard Street, Suite 600

San Francisco, CA 94105

Attention: Mr. Ernest Solomon

Subject: Rock Testing
South Spillway, Pardee Dam

Dear Mr. Solomon
As requested we have completed the rock testing at the subject location.

SCOPE

The scope 6f our work was to determine the uniaxial compressive strength and the unit weight of the
submitted rock samples.

PROCEDURES AND RESULTS

A total of six specimens were cut for unit weight measurements and compression testing. The
specimens where weighed, measured and sulphur capped. The compressive testing was performed in
substantial accordance with ASTM D 2938. Photos 1 through 6 show the failure mode of the
specimens. Almost all samples failed in shear. The results are as follows:

Core Height* Diameter Unit Weight Compressive **
ID (inches) (inches) (pcf) Strength (psi)
93-1-5a 3.95 2.05 159.0 1610
93-1-6A 3.92 2.02 161.3 2000
93-2-1A 3.98 2.05 152.2 790
93-2-2A 3.98 2.05 151.5 1270
93-2-3A 3.95 2.05 169.0 420
93-2-4A 3.93 2.05 172.8 1580

*) When capped the L/D ratio was greater than two.
##) Tested on 3/1/93

2811 Adeline Street + P.O. Box 24075 + Oakland, CA 94623 - (510) 835-3142
San Francisco * SantaClara * Stockton < Diablo Valley * Sacramento




AGS, INC. CONSULTING ENGINEERS
March 9, 1993
Page Two

If you have any questions regarding this report please contact the undersigned.

Sincerely,

TEI CONSULTING ENGINEERS

7 4

Ahmed M. Rashed, Ph.D., P.E.
Staff Engineer

TEI CONSULTENG ENGINEERS

Division of Testing Engineers, Inc.



Photo 1: Fracture surface of specimen 93-1-ba

e of specimen 93-1-6A

Photo 2: Fracture surfac

TEI CONSULTING ENGINEERS

A Division of Testing Engineers, Inc.



Photo 3: Fracture surface of specimen 93-2-1A

Photo 4: Fracture surface of specimen 93-2-2A

TEI CONSULTING ENGINEERYS

A Division of Tasting Enginaers, Inc.
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Photo 6: Fracture surface of specimen 93-2-4A.

TEI CONSULTING ENGINEERS
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