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Executive Summary

A geotechnical investigation of a proposed evaporatien pond site at the
Rancho Seco Nuclear Generating Station was performed in the summer and
fall of 1985. The proposed evaporation ponds consist of two ll-ecre

impoundments surrounded by earth embankments which are to be constructed

from the near surface soils. The site is located about 1/4 mile
southeast of the plant, in an area of gently rolling topography underlain
by unconsolidated alluv.um and poorly consolidated sedimentary rocks of

Pliocene to Holocene age.

Tﬁe purpose of the geotechnical investigation was to collect subsurface
geologic and solls data for use in evaluating suitabilitj o the site for
the proposed evaporation ponds, and to establish a baseline ground-water
and soll pore water monitoring system. The field work included soil
sampling, permeability testing, installation of observation wells and
lysimeters, water sampling and measurement of ground-water levels. Four
permeameter holes vere drilled for testing permeability of near-surface
goils. A total of four observation wells and two lysimeters were
ingtalled. Four test pits wers dug for bulk soil samples and ten soils
borings were drilled to collect solls samples for laboratory testing.

Water samples were submitted by the Sacramento Municipal Utility District

to Morse laborstories for chemical analysis.

Data from the field program were reduced and analyzed to determine

geotechnical suitability at the site. Principal conclusions reached are

2453v/4
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zﬁhnt the upper sandy soils are suitedble for cmbankment construction, and
'thit the site soils will provide favorable foundation conditions for the

proposed project. The water table is at a depth of approximately 150

feot.

Althduzh the pond is being designed with a double liner aﬁd leachate
collection system, the underlying strata are of moderate to low
permeability and would help to protoét against ;round—uater_contuiination
in the unllkoly event of liner systenm fqiluro. Results of permeaneter :

tests provide dats on the permeability of soils in the upper ten feet.

-4 -
These values ranged from 1.8 x 10 ¢to 6 x 10 6 cm/sec. Packer

permeability testing of gselected intervals between 22 ana'zoo feet in the

deep boreholes resulted in permeability values ranging from 1.1 x 10—.
to 3.4 x 10” cm/sec. Many of the test zones would not accept
msaaupéble quantitles of water; peémeabllity of these zones is ‘ -ﬁ
interpreted to be less than 10—6 cm/gec. The saturated zand zones
beneath the site were estimated to have a permeability of about 1 x
10°3 em/pec on the basis of observed specific capacities in monitoring

welle OW-2 and OW-3.

"Ising dats from the field program, an analysis was performed to evaluate
offacts of a Lypothetical pond liner failure on downgradient
ground-watar quality. A travel time of over 20,000 years wa3 calculated
for Cs-137, considering the effects of adsorption, to reach the nearest.
downgradient well, located 2200 feet southwest of the evaporated pond

site. Cs-137 concentrations would be reduced by radioactive decay to

negligible concentrations during this period.

2453v/5
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1.0 Introduction

This report documents the procedures used and results obtained from the
subsurface investigation and observation yeli installation program
carried out for the proposed evaporation ponds at Rancho Seco Nuclear
Generating Station (Figure 1). The program was conducted between July
16 and Septumber 17, 1985. The 3ite of the ponds is locaced
approximately 3000 feet south-southwast of the power block aroa.. Two

1l-acre ponds are proposed (Figure 2).

The purpose of the fleld investigation program was to gether background
informetion on ground water condition by installing observation wells,

and to provide subsurface information for use in evaluating the site as

the location for evaporation ponds, as well as for designing the pond - i

embankments. The information to be collecte. included:

o Lithology, thickness, areal extent, continuity and properties of

geologic horizons.

0 Properties of soils to be used for embankment construction.

o Ground-water data including ground-water levels and gradients,

permeabllities and aquifer/aquiclude characteristics.

o Background pore wster quality in the unsaturated zone.
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The proposed evaporation ponds consist of two-ll-acre impoundments

surrounded dy earth embankments. The embankments will be constructed

from the n.ar—surfacq solls excavated from the pond areas. Yo balance

cut and fill volumes, it is estimated that approximately O to 5 fest of

soil will de excavated from ‘he pond bottoms, snd approximntoli 10 to

15- foot-high embankments (inside height) will be constructed. The

total volume of earth to bo'movnd is on the order of 150,000 cubic

yardsg.

The ponds will have a doudble liner with a leachate collection system.

The upper or primary liner will be a synthetic one, consisting of
high-tensity pelyethylene. The secondary liner. beneath the leachate

collection system, will consist either of compacted clay or a synthetic

material. Sources for the clay liner material are presently under

study.

The ponds will have a permsnent monitoring system both in the ground

water aquifer and in the unsaturated zone adjacent to the ponds.

The ponds will impound effluent from the plant‘s condensate polighing
demineralizer system and condenser pit sump aystem. This effluent is

expectad to consist of generally high-quality water with trace amounts
of hydrazine and very low levels of radioactivity. The hydrazine,

being highly volatile, is expected to rapidly escape to the atmosphere.
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A total of four ground-water observation wells were installed outside
the perimeter of the proposed ~vaporation ponds. Originally, three
wells were planned but inconsistent water levels in well OW-3
necessitated the additiorn of a fourth. When well OW-3 was initislly
completed to a depth of 165 feet the water level was approximatﬁly

30 feet higher than anticipated. After the well was deepened to

200 feet the water dropped to the expected -lavel, but the apparcent
presence of a “perched” water table required a fourth observation
well. OW-3A was subsequently installed in this "perched” zone but has

renained Adry at the time of this report.

Two lysimeters were installed outside the parimetér of the ponds to
obtain samples of soll pore yater frdm the vadose zone. Water samples
from the wells and lysimeters were gifen to the SMUD laboratory at the
plant site for testing for the presence of background radiocactivity,

metals and genaral inorganic parameters.

Pour parmeameter holes were drilled to test permeability of
near-surface materials (USBR Des. E-19) and bore hole permeabllity

tests (USBR DES. E-18) were conducted in deeper zonss within the

observation wells.

2453v/8
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3 n a0il samples were drilled to a depth of
approxinately 30 fest: within the limits of the ponds. A summary of all

drill holes is given inﬁiible 1. Pour test pits were also dug viﬁpln

the ponds to obtain additional bulk soil samples. All soil samples

were sent to J. H. Kleinfelder and Associates in Sacramento for

testing. The locations of all fiald borings and trenches are shown in

Figure 3.

Drilling, observation well 1nstallation. borehole permeability testing,

and backhoe pit excavation was performed by J. H. Kleinfelder under the

‘direction of Bechtel. All field operations were supervised by Bechtel

geologists, hydrogeologists, or soil engineers. Liaison and

coordination assistance was provided by SMUD engineers.

The discussion of regional and site geology in this report is taken

from published literature, previous reports prepared for the Rancho

. Seco project and results of the subsurface investigations for the

evaporation ponds.

The Rahcho Seco si_a is a region of dissected gently-rolling topography

with relatively flat stream gradients. The sedimentary formationg at, . :

and underlying, the aite dip gently wastward at spproximstely one

degree. They lap onto the basement rocks which extend to the ground

surface in the Sierra foothills to the east of the plant site.

2453V/9
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The formation which underlies iupcrficial 861l and gravel deposits is

~ the Laguna Formetion of Pliocene Age. This formation provides the
foundation for most of the major sﬁfuctures at the Rancho Seco site.
The Laguna Formation consists primarily of clays, silts and fine silty, . é '
clayey sands reflecting a predominantly quiet-water depositional

environmental (Figure 4). With the passage of time since the Pliocens

vt e s

these daposita have become consoclidated and quite densae. A gravel
layer within the Laguna was found in the three observation wells that
were cored (Figure 5) and correlates with a similar laygr in DH-23
approximately 3000 feet to the northeast of the evaporation ponds.
DH-23 was completed in July 1967 as part of the initlal site

investigation for Rancho Seco.

Ground water in the site region is fognd at depths generally below

140 feet (@levations of approximately minus five feet) (Figure 6) in
the aediments of the Mehrten Formation which underlie the Lsguna. The
Mehrten is characterized by medium-to-coarse grained olive-gray channel
sand and gravel deposits alternating with fine-grained silts, sands,

and mudflow deposits.

- Ground-water flow in the Rancho Seco area is to the west. West and
northwest of the evaporation pond gite, ﬁnter levels are affécted by
cones of depression around pumping centers, such as at Galt, Herald and
:ik Grove (Figure 7). A number of agencies monitor ground-water levels
in the area, including SMUD, the u.s; Geological Survey, U.S. Bureau of

Reclamation, California Department of Water Resources and Sacramento

2453v/10
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County Department of Public Works. Long-term water-level trends are

gshown on Figure 8, which indicate a general decline in levels from 1949
to 1977, relatively stable levels from 1977 to 1981, and riging water

levels since 1981. Locations of wells in the site vicinity are shown

on Figure 9.

necharje to the ground water occurs mainly by infiltration of surface

water along the active channels of rivers such as the Congumnes,

American and Mokelumne, and by deep percolation of applied irrigation

water (California Department of Water Resources, 1974). Some recharge
| also occurs from direct infiltration of precipitation, but this is

limited by the relatively low annual rainfall, and the moderate to low

permeabllity of near surface materials.

The Mehrten and Laguns formationé generally contain good quality water
in the Rancho Seéo area. The water i low in dissolved solids and is a
godium or calcium bicardbonate-type water. Ground water is used
extonsively for irrigation, domestic and municipal supply; potable

water for the Rancho Seco Plant comes from a well at the site.
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5.1 WM

Core samples were obtained from three drill holes to obtain a
continuous record of subsurface conditions in the vicinity of the
evaporation ponds. The first drill hole (OW-2) was cored
continuouﬁly using a continuous tube sampler from the surface to
110 feet, and an NX core barrel from 110 feet to the completed
dipth of 200 feet. The continuous tube sampler is esgsentially a
five foot long split spoon sampler that is held stationary inside
a hollow stem auger and is advanced slightly'ahead of the augers
during auger driiling. The sample obtained has a diameter of
2-3/8 inches. The advantage of using this method is that the ;
drilling is done dry and the presence of thin perched water levels’

is much more easlily dotected. Below 110 feet excessive'deptﬁ and

harder drilling precluded further uge of the augers and the |

remainder of the hole was cored using a standard S5-foot long NX

core barrel. Revert drilling mud was used to hold :he hole cpen

during coring. Calcium hypochlorite was used to facilitate

breakdown of this organic-type drilling mud following installation

of the monitoring wells.

Drill holes OW-1 and OW-3 were cored from 30 to 192 feet and 35 to

165 feet respactively using the NX core barrel with Revert

drilling mud. Details of coring operstions are included in

Appendix A - Boring Logs.

2453V/12
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5.2 Borehole Permeability Testing

5.2.1 Packer Permesbility Tests (R-18 Method)

2453V/13

‘Double packers were used to test selected intervals in the bore

~ feet. In addition, a single packer was used to test longer

Pneumatically inflated single and double NX packers were uged to
determine permeability of in-place subsurface materials in drill
holes OW-1, OW-2 and OW-3. Testing was conducted in accordance
with Test Designation E-18 from the Earth Manual, US Department
of the Interior, Bureau of Reclamation. The packers were first
inflaﬁed on the surface using compressed nitrogen to ensure they

were operating properly before placing them down the bore hole.

holes. The spacing between the packers varied from 5.7 to 10.5

intervals within the bore hole.

Water pressures were regulated by using a Sy-pass valve placed
upstream of the flow meter. Gauge pressures of 3 psl to 50 psi
were used. All ripes used were one-inch galvanized iron. 1In
some cases whore water losses were too low to be recorded on the
flow meter, the meter was removed from the system and a constant

hesd of water into the pipe was maintained inside the one inch

pipe by pouring water from a container of known volume. Results

‘of E-18 testing are discussed in Section 7.0 and summarirzed in

Table 11.
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5.2.2 Permeapeter Testy (E-19 Method)

Permsability of near surface materials was determined by testing
in accordance with Test Designation E-19 from the Barth Manual.
Six-inch diameter holes were augered to a depth of approximately

10 feet and then backfilled with #3 Monterey sand.

After the sand was plachd'and two to three days before starting
the E-19 tests, each hole was filled with water to
"pre-saturate” the soii. wWhen testing began, the water level
was kept_constaht in the hole by means of a counter-balanced
valve. Water was supplied from a 55 gallon drum. The tests
varied in length from 72 minutes to over 23 hours. Results of
E-19 testing are discussed in Section 7.0 and summarized in

Table 3.

5.3 Ground-Water Obgervation Wells

5.3.1 Construction Details

2453V/14

Bach observation well consists of four-inch diameter flush joint
Schedule 40 PVC uali screen and riser pipe set inside a

7-5/8 inch diameter hole. After the bore hole was completed a
minimum of 1000 gallons of clean water was pumped through the
drill rods to remove cuttings. The PVC well casing and screen

were then set to the required depth and a hose adaptor was
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connected'tp the top of the cesin=. Clean water was then pumped
down inside the casing so that it flowed out through the well

screen and cveturned to the surface. While the water was

L]
circulated in this manner, filter sand was slowly poured into

the annulus between the well casing and side of tba bore hole.
After the sand was brought up to approximately two to three feet
above the top of fhe well screen a calcium hypochlorite solution
was pumped down the well casing to break down any remaining |
Revert drilling fluid. Wwith clean water continuing to be pumped
down the well casing and recirculating to the surface, 5/8 inch
diameter bentonite peliets were dfopped_doun the annulus until a
one to two foot thick plug had been placed on top of the Eilter
sand. A weighted measuring tape was used to determine the depth
to the top of the filter sand and bentonite plug. The bentonite
plug was allowed to set for a minimum of 1-3/4 hours before a
1:1 neat cement sroutl(with bentonite added to redgca sﬁrinkage)
was pumped into the annulus above the plug. The grout was
placed through a one-inch diameter tremie pipe that was
initially set to a depth ten feet above the bentonite then
gradually withdrawn from the hole as the level of grout rose 1ﬁ
the annulus. Several days later any grout settlement was topped
off and an eight-inch protective steel surface casing was set a
minimum of 1.7 feet into the ground. Observation well

construction logs are found in Appendix B and a summary is given

in Table 2.
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5.3.2 HWell Development snd Testing

Monitoring wells OW-1, 0W-2, and‘ou—S were developed by air lift
pumping, pumping with a submersible pump and bailing. Well
OW-3A was dry at the time it was to be developed. Air lift
pumping was pofformod by lowering 2-inch PVC pipe into the weli.
with 3/4-inch PVC pipe inside the 2-inch PVC pipe. Compressed
air was pumped down the 3/4-inch pipe, forcing water and air to
coms out the 2-inch pipe. Because of the small submergence,
potable water was periodically poured into the 4-inch well
caging to help 8urse'the screen and dbring uf sand and silt from

the bottom of the well. Air lifting was performed on wells OW-1

and OW-2.

Wells OW-2 and OW-3 were pumped with z submersible pump having a
capacity of about 20 to 25 gallons per minute against 175 to 190
feet of head. The wells wera alternatively pumped and allowed
to recover in order to permit surging in the screened section.
More than 1000 gallons were pumped from each well. Pumping was
also attempted in OW-1, but the yield was so low.that the well

was dry before water had filled up the discharge hose.

oW-1, OW-2, and OW-3 were all bailed to remove sand and silt
brought into the well by pumping. OW-1 was blocked at about
177 feat (above the screen) and as a result, the water removed

was nearly clear. It is planned to develop OW-1 further by

2453V/16
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using a bladéer pump. This pump has & lower capacity than the

submersible pump used on OW-2 and OW-3, and should not dry up

the well.

Estimates of the permeability of sands penetrated by the
observation wells were obtained by nakins'recovory measurenents
after bailing (OW-1) and applying the relationship between é

specific capacity and transmissivity (OW-2 and bu—a).

Permeability at OW-1 was estimated by measuring recovery of
water levels followiﬁg bailing to a dry condition. The method
of analysis u#ed in described by S. W. Lohman (1979, p. 29-30).
This method is strictly applicable only to confined aquifers of
low permgabllity. Since the sands and sandstones at the site
are probably unconfined, at least near the water_table. the
method provides only a rough estimate of permeability.
Furthermore, éonductivity of ihe water removed from OW-1
indicates that development is not complete, so the calculated

permeability may be too low.

Permeabilities of the sand zones at OW-2 and OW-3 were estimated

using relationships between transmissivity (permeasbility times
gaturated aqulfqr thicknass) and gpecific capacity (pumping rate
per foot of drawdown) developed by Theis (1963) and Walton

(1970, p. 315). Results of permeabllity testing are presented

in Section 7.2.

2453V/17
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Samples of ground water from OW-2 and OW-3 were collected with a bailer

in October 8, 1985, after baliling two well volumes from OW-3 and three
well volumes from OW-2. Conductivity was monitored during bailing to
assess stability of water chemistry before samplink. OW-1 was not
sampled at that time because it appeared that fluids from the well were
not yet reprelentaﬁive of formation water. This was suggested by the
" fact that water removed from OW-1 at the and of bailing had a specific
conductance of 3800 micromhos per centlheter, much higher than the
formation water removed from OW-2 and OW-3 during pumpins.-which had a
conductivity of less than 200 micromhos per centimeter. As noted in _ ﬁ
Section 5.3.2, it is planned to continue development of OW-1 until it

can be sampled.

Ground-water samples were placed in clean one-gallon plseti: bottles
and cooled in an ice chest. They were dellivered to SMUD for
radionuclide analysis, and shipment to Morse Laboratory in Sacramento

for chemical analysis. The results of these analyses are presented in

Section 7.6.

5.5
Two pressure-vacuum soll water samplers (L-1, L-2) were installed
immediately north and south of the evaporation ponds to monitor the
migration of any fluids through unsaturated overburden material. The
2453v/18
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instruments installed were Soil Moisture Equipment COtyoratlon. !odoi
1920 lysimeters (Pigut‘ 9). They were installed in six-inch diameter
holes drilled to a depth of 15 feet using hollow stem sugers. A Shelby
tube was then pushed into the bottom of the hole through the hollow '
stem augers to provide 2 smaller (three-inch) hole in which to set the
one and one-half inch diameter lysimeter. A slurry of silica flour and
water (approximately one and one-half gallons in L-1 and one ;alloﬁ in
L-2) was then poured down the hole. The tops of the lysimeters were
fitted snugly into the belled end of a length of one and one-half inch
PVC and lowered through the augers into the three-inch hole. The
acc@na tubes from the lyllmhter were routed to the surface through the
PVC. Five foet of loose sifted soil was then placed on top of the
lysimeter and 2 one to one and ono-hnlf.foot layer of 5/8 inch
bentonite pellets wﬁs placed on top of the soil. Approximately two
gallong of water was then poured on top of the bentonite. The
remaining open poriion of the hole was backfilled with more loose
sifted soil to within three of five feet of the surface. A permanent
protective surface seal will be added later. Figure 10 shows a typical

lysimeter inatallation.

Prior to their installetion, each lysimeter was pressure tested, and
. the porous ceramic tips were saturated with water. After installation
was complete, 60 centibars of suction was applied to each lysimster.
The water from the lysimeters was collecied on the following day, and
- suction was again applied. The volume collected at each purging has

varied from 1 to 1-5/8 cups per lysimeter. As of October 22, a total
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of 1.2 gallons had been removed at each location. This is in excess of

the volume used to mix the silica flour slurry in L-2 but does not

include any of the water used to expand the dentonite pellet seal (2

gallons). It is not known whether any of this water reached the porous

cup. However, it is planned to remove a total of at least 2 gallons

from each lysimeter defore sampling.

Soils Borings

Ten borings were drilled within the perimeter of the evsporation ponds
to investigate soil properties of near surface masterials. The holes
were advanced using a 3-1/4 inch ID, 6 inch OD auger and the depth

varied from 24 to 29 feet. Standard split-spoon samples were taken at

oy

L"i approximately five-foot intervals and undisturbed samples using Shelby
- tubes and a continuous tube gsampler were taken ag conditions

i

e permitted. The presence of gravel and numerous cobbles generally

prevented undisturbed sampling in the first ten feet of the borings.
All samples were sent to the J. H. Kleinfelder laboratory in Sacramento
for testing and the borings were backfilled with a 1:1 neat cement
grout with bentonite addad to reduce shrinkage. The boring logs for

the solls drilling are included in Appendix A.

5.7 Test Pits

A total of four test pits designated T-1 through T-4 were excavated for
the purpose of identifying the soil layering st shallow depths and also
for obtaining hulk samples and determining in-place density of soils.

The locations of test pits are shown on Figure 3.
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The test pits were oxcavatod.uaing a Ford XL 555-A backhoe to depths
ranging from 9 to 13 feet below existing ground level. Representative .
bulk samples of the soll were obtained at varying depths for subsequent

laboratory testing. Sample locations are noted on the test pit logs.

The in-place density tests were deternined at four locations using sand
cons equipment. Generally, the soils encountered above the presently
proposed final grade of the bottom of the pond were tested. The field
density tests were pérformed by the J. H. Kleinfelder and Agsociates
field technicians. All the test pits were logged and sampled by the
Da~htel Soil Bngineer. Upon completion of the sampling and logging,
all test pits were backfillaﬁ with granular site soils and compacted by

? ' tamping, using the backhoe. The test logs are presented in Appendix C.

6.0 LABORATORY SOIL TESTING

All laboratory testing of soil wasz performed by J. H. Kleinfelder and
Asgoclates, Sacramento, in gccordance with a program develofad by
Bechtel. The laboratory tests were made in accordance with applicable
ASTM Standards or other published procedures. The program iﬁcluded the

following tests on undisturbed and recompacted scil specimens:

TEST DESCRIPTION NUMBER OF TESTS
Laboratory Classification of Soils _ 50

(ASTM D2487 and D2388)

Natural Moisture Content (ASTM D2216) 43
Unit Weight (by volume and weight

measurements) 13

2453V/2]1
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IEST DESCRIPTION

Siave Anslysis (ASTM D422)

Hydrometer Analysis (ASTM D422) ?
Atterberg Limits (ASTM D4318) 14
Compaction (ASTM D1557) 6
Unconfined Compression (ASTM D2166) 2 ;

Unconsolidated Undrained Triaxial

Compression (ASTM D2850) 3
Direct Shear (ASTM D3080) 6
Consolidation (ASTM D2435) 4

The report by J. H. Kleinfelder and Associates describing the
procedures of the laboratory testing and the results is preaented
in Appendix D. The results of all laboratory tests performed are

tabulated in the Soil Test Results Summary in Table 3.

7.0 U 0 S 0

7.1 Soil Types and Djétribg;ion

Soil profiles have been made through the proposed evaporation

ponds based on the boring data. The profiles are shown on

Figure 4.

Three generalized soil strata, all of alluvial origin have been
identified from the exploration program. The characterigtics of
each stratum are described below.
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A.

Upper Sand Stratum. This atratuin consists of 1 to 6 feet of
brown, locse to medium clayey sands (SC) with gravels and
appreciable amount of fines of medium plasticlty. The sands
were encountered in the entire evaporation pond nfea except
in a drainage located in the southwest corner of the pond.
At the time of field invostigatiénn. the drainagé was dry.
The sands are fine_to coarse ;raincd. The amount of gravels
in the matrix vary from a few perc&nt to more than 20
percent.' Generally, the amount of gravels increases with
depth. At a depth of 2 to 3 feet below existing ground
level, sands are occasionally weakly to moderately cemented
with silty clay. The standard penetration test (SPT)

blowcounts, N, of the sand stratum are between 7 and 22,

averaging 11 blows per foot.

Gravel Stratum. This stratum underlies the upper sand
stratum. Ii consists of 2.5 to 12 feet of brown, medium
.dense io dense sandy gravels of fine to coarse grain (GC,.GH.
GP) with 7 to 35 percent fines of high plasticity. Scattered
cobbles to 8 inches in diameter were also encountered between
S and 9 feet depth. This stratum is exposed in the stream in

the southwest corner of the pond, where gravels are mostly

“poorly graded (GP). This is probably due to wash-out of

fines and fine sands from the matrix in the rainy season.
The standard penetra£ion test blowcounts, N, of the gravels
are between 22 and 70 blows per foot, with the average being

44.
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C. 1nterbedded Clay-$ilt-Send Stratum. Underlying the gravel

stratum is a thick stratum of inteébedded medium to very
stiff fine grained soils (CL, CH, ML, MH) and dense clayey
sands (SC), which extends to the maximum depth of 29 feet

explored.

The fine grained soils are brown to reddish brown in color,
ind consiQt of clays and silts of low to high plasticity.

The thickness of fine grained soil strata vary from 1.5 to 17
feet. The clay-silt strata exceeding 10 feet in thickness
were found on the east side of the pond, particularly in the
southwest corner. The standard penetration éest blowcounte,

N, of the fine grained soils are between 6 and 24 blows per

fﬂf—\. ' foot, with the average being 13.

.

; ;} The clayey sands are yellowish brown to brown in color, and

7,7 the fines are of high plasticity. This is bqsed on one

) L; gradation test. The thickness of the clayey sand strata

% f? varies from 3 to 13 feet. The sands are fine to medium

; = | grained with trace to little gravels. The standard

!EZE penetration test blowcounts, N, of the sand strata are

: - between 9 and 70, averaging 30 blows per foot.

g |

i fj Scattered lenses of dense to very dense sandy gravel were
el

encountered at various depths within the clayey sand strata.

3

Generally, the thickness of these lenses does not exceed

(

3 feet. However, a 19 foot thick layer of clayey gravels was
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encountered in boring B-~9 in the scuthwest corner of the
evaporation pond. It is noted that the fine grained soils
were not encountered in this boring. The standard
penetration test blowcounts, N, of the gravel lanses are

high, averaging about 60 blows per foot.

No bedrock was encountered in the borings drilled in the proposed

evaporation pond area because of their limited depth.

No ground-water table was encountered in the tegt borings drilled

in the proposed evaporation pond area. However, ground water was
encountered in the observation wells, generally below a depth of

about 14S.feet.

Soil Properties

The soil properties are sumﬁarized in the following table:

Interbedd~d
Soil Upper Sand CGravel Clay-Silt-Sand
Properties . _Stratum Stratum Stratum

i Natural Moisture |

- Content (%) 7-11 9-35 20-58
: Dry Unit Weight (PCF) 78-83 N/A ' 60-84
" ” Liquid Limit (%) 28-33 53 61-75

- Plasticity Index 10-25 25 26-45

;. Undrained Sheasr

Strength (KSF) N/A N/A 1-4
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. Interbedded
Upper’Sanﬁ Gravel Clay-Silt-Sand

Properties Stratum =~ Stratus __ Stratum

Soil

Drained Shear Strength

-Cohesion (XSF) : 0.4&0.7(1) N/A N/A

-Angle of Internal 28-33(1) N/A ' N/A
Priction (Degree)

Compression Index (later)

Coefficient of
Consolidation (Day/Ft2)

Note: (1) Recompacted Specimens

A summary plot of standard penetration resistance versus depth is
shown on Figure 11. Water content and plasticity are shown versus
depth in Figure 12 Plasticity data are also plotted on the

plasticity chart, Figure 13.

Gradation plots of the ssnds, gravels and fine grained scils are

shown on Figures 14, 15 and 16, respectively.

Undrained shear strength of the fine grained soils plotted versus

s _ depth is shown on Figure 17.
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The samples of the upper sandy soils, obtained above the presently
proposed bottom of the evaporation pond were recompacted and 3
testod for direct shear. The purpose of the testing was to é
evaluate these solls as a source of material to construct the pond
psrimeter and'divider embankments. The test data indicate thet
the upper sandy solls are suitable for use in the inbankmsnts

(refer to Figure 18 for pond cross-section).

d a work Rec ndatio later
7.3.1 General (later)
7.3.2 Clearing and Grubbing (later)
7.3.3 Compaction Requirements (later)
7.3.4 Recommended Compaction Methods (lster)
7.3.5 Frequency of Testing (later)
7.3.6 Bulking or Shrinkage Factor (later)

7.4 u en F tions

Geologic cores taken in observation wells OW-1, OW-2 and OW-3
penetrated the entire thickness of the Laguna Formation and .
extended a maximum of 74.5 feet into tﬁe Mehrten Formation
(OW-1). The Laguna sediments were encountered at a depth of
10-14 feet and are primarily composed of modaratg brown to
yellowish brown interbedded fine-grained silty, clayey sands,
gilts and clay. The materials are wsll consolidated but

essentially uncemented above a depth of approximately 50 feet.
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Below 50 feet layers of siltstone and sandstone occur but are
generally 6n1y utakiy to moderately cemented. A 2 to 7 foot thick
gravel/conglomerate layer was found 20-36 feet above the base of

L ]
the Mehrten in the three wells that were cored.

The Mehrten Formation underlies the Laguna beneath the pond site
at depths ranging from 117.5 feet (OW-1) to 145.5 feet (OW-2).

The La;una/nchr£§n contact in the site area is indicated by the
prosenc§ of an olive gray fine-to-coarse grained clean sand. This
sand varies in thickness from 27.2 feet on the east (OW-1) io

7 feet on the west (OW-2). Below this clean sand the color
changes to a moderate brown to yellowish brown and the lithology
changes to a series of interbedded silty-clayey sands and silts

with occasional lenses of clean sand and gravel.

Permeability

Mathods of field permeability testing are described in Section

5.0. The tests performed provide data on horizontal hydraulic
conductivity of the shallow soils at the site (E-19 tests), the
slightly cemented sedimentary rocks beneath the site to a depth of
200 feet, and the saturated sand layers betwesn aboﬁt iSO and 200
depth. The results of these tests are presented in Table 4. The

following conclusions hive been drawn from the data in Table 4.
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o Permeability of near surface (0-10 foet) sediments, as
determined from permeamster tests, ranges from 6 X 1078
cm/sec to about 2 x 10-’ cm/gsec. The mean value is
5.5x 10_5 cm/gec. This indicates that the gravelly and
cobbly materials present near the surface over most of the
site have & significant clay or silt content and are not

“highly permeable.

o Borehole packer tests to a depth of 200 feat showed

-7 -4 .
permeability values in th 10 to 10 cw/sec range. 1In

: ﬁany of the tests, flows into the test zone ware too low to
measure on the available equipment. On the basis of fleld
data for the packer tests, it is expected that these

intervals have a permeability of less than about 10'6

em/sec.

o Packer tests and tests in the observation wells indicate that

sand zones between about 150 and 200 feet have permeabilities

-5 -3
in the range of 10 ~ to'10 cm/sec (10 to 1000 ft/yr).

Water Quality

The ground weter in the Mehrten Formation is of good quality, well

within the U.S. drinking water standards. It is low in total

digsolved solids (<200 ppm) and is soft (<100 ppm total hardness

as caco3). Table 5 summarizes ground water quality data from
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several wells adjacent to the Rancho Seco property and data

collected over a period of 5 years from the Rancho Secc onsite

domestic well.

The first set 6f water samples from the evaporation pond ground
water moﬁitoring wells were collected and analyzed in

October 1985. Results are presented in Table 6. A second set of
snmples.'includins goil pore water samples from the two lysinqters
will be collecied shortly and the results will be included in

Table 6.

8.0 EVALUATION OF SITE HYXDROGEOLOGY

Ground-water conditions qt'the site were explored by drilling and
sampling to a depth of 200 feet, installing monitoring wells,
performing permeability tests, measuring water levels and collecting

and analyzing ground-water samples. These investigations showed that

-the site is underlain by interbedded sedinents ranging from clay to

clean sand and sandstone. Although thin tones of wet sand were

encountered during drilling, the saturated zone is below about 150 feet.

8.1 Greound-Water Levals

water levels in s8ite observation wells indicate that the water
table benesth the site is at a depth of 145 to 155 feet. -This

corresponds to an elevation of -6 fest at the east edge of the

2453V/30
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pond and -9 feet at the west edge of the pond. As determined from

Figure 6, flow is toward the west at a gradient of about 0.003

(15 feet per mile).

" During the field pro;raﬁ. thin, wet zones were noted above the
water table at depths as shallow as 20 to 24 feet (soil borings

B-6 and B-9), and anomalous water levels were observed in OW-3.

Drilling in oOW-3 wag originally terminated at 1165 fest on
August 9, 1985. The drilling rig was then moved from OW-3 to 27
_OH—I. Frequent water level meagsurements ‘n OW-3 were made betua;n |
Augugt 8 and August 28, when the hole was de-pened to 200 feet.
When the hole was reentered on August 28, it was found to be open
to the original depth of 165 feet. Frbm August 8 to August 13,
depth to water was about 86 feet. On August 13, the hole was
bailed down to 99 feet and recovered to 8} feet in less thgn three
hours. On August'ls. the well was bailed down from 106 to

115 feet. Within six hours it had recerred to 96 feet —- ten
feot above the pre-bailing level. Following this bailing, the
water level stabilized at a depth of 113 feet for more than a
week. The water level recovery after bailing, together with the
stnbil;zedllevel at a depth of 113 feet su;gested that the water
in the hole was not just drilling fluid, but represented a
fluctuating piezometric surface in the vicinity of OW-3. The fact
that this water lavel was 30 feet higher than water levels in OW-1

and OW-2 indicated a possible perched water table. In late

August, OW-3 was deapaned to 200 feet and completed as a well,

open from 173.0 to 192.9. The stabilized water level aftir
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completion was about 145 feet, which ig consistent with water

leveis in OW-1 and OW-2, as well as with levels in neardy water

wells. To further investigate the mignificance orf the original
higher water lovel in OW-3, a fourth observation well was
installed (OW-3A) adjacent to OW-3. This well is open from 112.0
to 133.1 fee-. In less than a week, the water level had fallen to
below 133.1 .n¢ the well has been dry since that tims. There is
no rsady ovplanation for this behavior. Possible explanations
include: (1) the source of porched water wag limited, and became
depleted with time; or (2) the anomalous water level was the
plezometric level for a confined sand zone betwsen 133.1 and 165
feet; neither OW-3 nob OW-3& ig now open to this zone. rhé
geoio;ic log for OW-3 (see Appendix A) indicates that several
clean sand and/or gravel zones were encountered in this interval.

One thin gravel bed from 139.0 to 140.4 feet waz described as

wet. On the basis of presently avallable data, it is not possible

to completely explain ths water levels in OW-3 before deepening
and completion ag an observaticn well. OW-3A should continue to
be monitored with tha other wells, 8s a rise in water levels could

occur during the winter months.
G ~-Wate oW

An approximate ground-water geepage velocity (v) throuph the
shallow saturated sands at the site can be calculated for using
the relation v = KI/n (Freeze and Cherry, 1979) where K is the

average hydraulic conductivity, I is the hydraulic gradient, and n

e g e e
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is the effective or interconnected porosity. Using an average

hydraulic conductivity for the sands of 1 x 1073 cm/gsec, an

v estimated effective porosity of 30% and the observed hydraulic

gradient of 0.003, the approximate seepage velocity is

s / 0.028 ft/day or about 10 ft/yr.

8.3 Analysis of Hypothetical Liner Failure

An analysis was performed to evaluate the effects of a hypothelical pond
;~> liner failure on the quality of ground water downgradient of the site. The
f;" nearest downgradient well is 6/8-30Ql, on the north side of Clay Rast Road,
about 2200 feet west of the west edge of the evaporation ponds. It was

assumed that the liner is breached at the end of the pond life, when Cs-137

: -2
is expacted to be at a concentration of 8.5 x 10 uCi/ml as a result of

evaporation.

The analysis considered migration of Cs-137 to well 6/8-30Q1l in two stages.
The first stage ia vertical seepage of vpond fluid to the underlying water

table. The second stage is horizontal migration in the Mehrten aquifer from

the pond site to the well.

i Stage 1
]

g4

For seepage through the ungaturated zone to the water table, the method of

Bouwer for verticsl movement of a wetting front (1978, p. 254) was used.

L O

The appropriate equation is:

<Hw+ l..f - 'hct' )
Le - (Hw - hcr) In H ~h

u w cr

L: 2453V/33 PAGEHQ 0“55
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= time since start of infiltration

xu = hydraulic conductiyity of wetted zone (unsaturated
conductivity)

Lf = depth of wetted front

Hw = depth of water above soil

h = ‘critical pressure head of soil for wetting

tcr = fillable porogity (difference betwsen volumetric water

content of soil before and after wetting).

Congervative input values were selected for calculating the time it would
take for a wetting'front to reach the water table. For Ku (unsaturated
conductivity), a value of half the saturated hydraulic conductivity was useq
(Bouwer, 1978, p. 253). For the material above the water table, a saturated
conductivity of 3 x -10~6 cm/sac 18 believed to be representative, based on

packer test results (See Table 4). This gives a value for Ku of 1.5 x

10 cm/sec, or 1.55 ft/yr.

Lf is the depth to the wetting front from the bottom of the pond
excavation. This depth is variable during seepage from the pond, dbut would
be 8 minimum of about 144 feet when the front reaches the water table. The
height of water above the soil (H)) was assumed to be seven feet, which is
the mnxlnnun'operating depth of five feet, plus two feet for the clay liner

thickness. The average critical preésura head was estimated to be about

-100 cm (-3.3 ft), based on typical values for fine-grained sclls reported

in Bouwsr (1978, p. 243).

The fillable porogity is a difflcult parameter to estimate, as it would vary
considerably from one type of soll to another, and is dependent on the

in-place volunetric water content. "On the basis of limited soils

2453V/34
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tests, a conservative value of ten percent (0.10) was used for the

fillable porosity (f).

" Using the input data described aﬁove, time for a wetting front to reach
the ground water is approximately 8 years. However, because of Cs-137
adsorption onto the soils particles as the wetting front moves downward,
the time of arrival of radionuclides at the water table will be much '
longer. Applying a retardation factor of 0.005 (see description of Stage
2 seepage) to the average velocity of the wetting front 144_ft/8 yrs
gives an average estimated Cs-137 velocity of 0.09 ft/yr. At this rate
it would take 1600 years for Cs-137 to reach the water table. During

this period of time, the concentration would be reduced by radioactive

- -17
decay to less than 10 uCi/ml.

The method of analysis for migration of Cs-137 in ground water from the

pond to the nearest downgradient well is based on the following

relationships (Grove, p. 28);

U = u
ion water Rf
Rf = 1
1+ Pfﬁ
n
and C =  Co e~Mt where:
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Yion = velocity of Cs-137

Uwatqr = ground-water seepage velocity

R - = retardation factor

P = bulk density

n = porosity

| &) : distribution coefficient

c - concentration at time t

Co = initial concentration

t =  travel time

A = radioactive decay constant
The ground water seepage velocity, Uwster' is determined by-the Darcy
relationship:

Ugater= _KI_, where:

Nea

K = hydraulic conductivity

I =  hydraulic gradient = ,003 ft/ft from Figure 6

n, = effective porosity, assumed to be .30
A hydraulic conductivity of 2 x lo-s.cm/aec (2069 ft/yr) -- the highest
value from fleld tests (see Table 4) ~- was used for calculation of

Uwater = 21 ft/yr.

To determine R_, & value of 4 g/cc was used for p/n, and 50 ml/g was

f
used for the distribution coefficient, Kd. These values are beliaved

to be conservative based on data reported in the literature. Using the

‘described input data, Rf = 0.005, and Uion = 21 ft/day x .005 = 0.11

ft/yr. At this rate of movement, it will take 20,000 years for Cs-137 to

travel to well 6/8-30Q1. After this period of time, the calculated
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concentration of Cs-137, reduced by radioactive decay, is less than
107°? uCisml, nondetectable level. It is well below the MPC (maximum
permissible concentration) value of 2 x 107> uCi/ml under 10 CFR 20,

- .
Appendix B, Table II.

onitori Program

To ensure that there is no leakage of effluent from the ponds and to
comply with Regional Water Quality Control Board (RWQCB)
regulations, the following ground water moniforing program is
proposed. ’Four ground water monitobing wells located at the
perimeter of the pond will be monitored on a quarterly basis for the
parameters ligsted in Table 7. 1In addition, lysimeters or other.
vadose zone monitoring devices adjacent to the ponds will be sampled
quarterly to determihe the chemical composition of the soil pore
water and ehsurg that no leachate is escaping into the unsaturated
zone. The vadose zone monitoring, however, is not requ;red by tne

RWQCB for this project. Water samples of the ponds will also be

collected monthly and analyzed for the parameters listed in Table 7.
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Drill Hole Summary

Table 1

Surface El Depth

2453v/40

Interval No. of Type of
Hole No. Purpose (ft) (ft) Cored (ft) Samples Samples
ow-1 Observation Well| 150.0 | 200 30-192 - - ;
OW-2 Observation Well | 146.6 200 0-200 - -
oW-3 Observation Well 137.8 200 35-165 - - é
OW-3A | Observation Well | 137.9 138 - - - ‘
L-1 Lysimeter 139.8 15. - b -
L-2 Lysineter 152.8 s |- ‘ -0 ;
P-1 | Permeameter 142.5 | 10 S - ':
' : . i
P-2 ; Permeameter w25 w0 i - - -
B : Permeameter 148.4 10 ’ - : -
| P-a | Permeaneter 149.3 10 ] - I ;
B-1 | Soils Boring 141.3 | 29 S 10 | ss, CTS ‘
B-2 E Soils Boring 138.9 29 ~ 9 | §s, CTS é
B-3 | Soils Boring 143.0 | 28 - 10 |ss,crs |
B-4 % Soils Boring 143.8 29 - % 10 ss, TS !
. B-5 Soils Boring 141.9 ‘ 24 oo 6 ss, CTs f
B-6 Scils Boring 148.0 : 29 - 7 : sS, ST f
% B-7 Soils Boring 143.1 | 24.4 - E 8 E ss, CTs, ST]
B-8 Soils Boring 148.2 ! 27,2 | - 10 l ss, CIS x
- i !
- B-9 Soils Boring- 150.5 | 24 ! - 5 ‘ ss, crs |
T B-10 Soils Boring 151.8 29 I 9 l S, ST
- - 88 = sﬁlit Spoon
CTS = Continuous Tube Samplar
ST = Shelby Tube Undigturbed Samples

PAGE X QF_(Bo




Table 2

Observation Well Sunmgry

w1 C

Depth to Depth of

0

Depth to

Surface E1 Total Depth Depth to Top of Bottom of Bottom of
Well No. (ft) (ft) Filter Pack Screen Screen Sump
| - ' - ]
‘Oﬂ-l 150.0 7-5/8"¢ to 193 167.7 172.7 182.2% 187.8
| 3¢ to 200 )
ow-2 146.6 7-5/8"¢ to 183 162.0 168.2 17.7.2 183.0
3"¢ to 200
Oow-3 137.8 7-5/8"¢ to 193 173.0 176.8 187.2 192.9
3¢ to 200
OW-3A 137.9 138.0 112.0 118.2 127.7 133.1

*Unknown blockage in OW-1 at depth of ~ 177 ft.
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SOIL TEST RESULTS SUMMARY

Evaporation Pond

G7) 40 R 39Vd
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SOIL TEST RESULTS SUMMARY

Evaporstion Pond

SHEET 2 OF 3
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Table 4 Field Permeability Test Results

Page 1 of 3
Interval Test Test Precsure
Borehole Tested Interval In Feet Taest Permeoability
—_No. _inp Feet Length (Ft) of Water Method cm/sec
ow-1 53.1-61.0 7.9 - Couldn't seat packers
90.0-99.1 9.1 97.7 Packer-Constant 2.3 x 10-6
Head
126.8-135.9 9.1 152.4 Packer-Constant No Tske
. Head
126.8-135.9 9.1 168.6 Packer-Constant No Take
. Head
126.8-135.9 9.1 191.6 Packer-Constant No Take
Head
146.8-155.9 9.1 153.2 Packer-Constant 2.3 x 10-6
Head .
.166.5-200 33.5 160.6 4.7 x 10-6
166.5-200 33.5 175.5 4.0 x 105
166.5-200 33.5 189.3 5.5 x 10~°
166.5-200 33.5 175.5 5.5 x 1077
: 167.7-187.8 20.1 - Bailer-Recovery 5> x 1076*
: ow-2 23.7-191.4 167.7 110.2 Packer-Constant 6.9 x 10~/
0 Head
L 67-79.5 10.5 96.7 Packer-Constant No Take
o Head
F 69-79.5 10.5 112.8 Packer-Constant No Take
F Heal
- 100-110.5 10.5 128.7 Packer-Constant No Take
L Head
i 100-110.5 10.5 144.8 Packer-Constant No Take
—~ Head
; 100-110.5 - 10.5 181.6 Packer-Constant No Take
Head
114-119.7 5.7 178.0 Packer-Constant No Take
Head
114-119.7 5.7 224.0 Packer-Constant No Take
Head .
~ 114-119.7 5.7 258.5 Packer-Constant No Take
- ' Head
114.5-156.3 41.8 183.9. Packer-Constant 3.1 x 10-6 .
Head . : )
114.5-156.3 41.8 206.9 Packer-Constant 3.1 x 10-7
- Head
114.5-156.3 41.8 241.4 Packer-Constant 3.1 x 10-6
- o Head
2453V/42
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Table 4 Field Permeability Test Results (continued) :
Page 2 of 3 3
Interval Tast - Test Pressure
Borehole ' Tested ‘Interval In Feet Test Permeability
__No. in Feet Length (Ft) of Water Method cm/88¢
ow-2 122.0-127.7 5.7 142.0 Packer-Constant No Take
Head
122.0-127.7 5.7 165.0 Packer-Constant No Take
: Head
122.0-127.7 5.7 188.0 Packer-Constant No Take .
Head
122.0-127.7 5.7 234.0 Packer-Constant No Take
' Head -
136.0-141.7 5.7 152.0 Packer-Constant No Take
Head
136.0-141.7 5.7 175.0 Packer-Constant No Take
Head
136.0-141.7 5.7 198.0 Packer-Constant No Take
" Head
136.0-141.7 5.7 232.0 Packer-Constant No Take
Head
146.0-151.7 5.7 164.0 Packer-Constant No Take
Head
146.0-151.7 5.7 ' 187.8 Packer-Constant No Take
Head
146.0-151.7 5.7 210.8 Packer-Constant No Take
: Head
146 .0-151.7 5.7 245.3 Packer-Constant No Take
Head
148.5-159.0 10.5 200.9 ' Packer-Constant No Take
) Head
148.5-159.0 10.5 235.4 Packer-Constant No Take
S Head
148.5-159.0 - 10.5 267.6 Packer-Constant No Take
: Head '
149.5-160.0 10.5 197.6 Packer-constant 1.1 x 10-%
‘Head
149.5-180.0 10.5 232.1 Packer-Constant 2.7 x 10-5
Head
151.0-156.7 5.7 176.0 Packer-Constant. No Take
. Head
151.0-156.7 5.7 185.2 Packer-Constant No Take
Head
151.0-156.7 5.7 o 196.7 Packer-Constant No Take
Head
151.0-156.7 5.7 219.7 _ Packer-Constant No Take
Head
151.5-162.0 10.5 230.1 Couldn't Seat Packers
153.0-174.0 21 -— Specific 2 x 10-3**
Capacity
2453V /43 — —
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Table 4 Field Permeability Test Results (continued)
I { _ ' Page 3 of 3
: : Interval Test Test Pressura p
! ; Borshole Tested Interval In Feet Test Permeability :
" No. in Feet Length (Ft) of Water Method cm/sec
ow-2 169.5-180.0 10.5 221.6 Packer-Constant 1.6 x 10-3
Head
169.5-180.0 10.5 279.1 Packer-Constant 1.5 x 102
Head :
184.5-195.0 10.5 274.1 Packer-Constant 1.5 x 10-2
OW-3 21.8-31.0 9.2 30.2 Packer-Constant 2.7 x 10~6
Head .
47.5-164.0 116.5 115.0 Packer-Constant 1.5 x 10-6
Head :
111.5-164.0 52.5 117.0 Packer-Constant 1.2 x 10-6
: Head
112.5-164.0 51.5 126.9 '~ Packer-Constant No Take
Head
112.5-164.0 51.5 138.4 Packer-Constant No Take
: " Head o
112.5-164.0 51.5 - 152.2 Packer-Constant No Take
Head .
168.0-192.9 24.9 — Specific 8 x 10-4*%
Capacity
P-1 9.25-9.50 9.25 - Permeamzter 1.6 x 10-3
P-2 0.47-9.50 9.03 - - Permeameter 1.8 «x 10-5
P-3 0.36-9.50 9.14 - Permeameler 6.0 x 10-6
P-3 0.25-9.50 9.25 - Permeameter 1.8 x 10-4

*Test was conducted prior to completion of well development.
-**Permeabilities are for sand zones only.
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PH

Temperature (°C)
Conductivity (umhos/cm)

GROUND WATER QUALITY OF THE MEHRTEN AQUIFER

(a)

Parameters

Hardness as CaCO,

Ca

Hs .

Na

K
Alkalinity

cl
F

510,
TDS
Total s
Total nitrogen
N03

P

PO,

As

B

Cr

Cu

Fe

Zn

BOD

TOC

Color (color units)

Turbidity (NTU)

(a) All units are mg/l, unless otherwise noted.

TABLE 5

on Site

Domestic Well

7.22
19.3
260
27

4.7

25
3.5
78
11
4.5

45

Wells in

7.6
20.9
231
73
15
8.6
19
2.4
94
<5.0
12.3
186
70
186

0.90

0.7

0.12
<0.01
<1.0
0.02
<0.1
3.3

(b) Average of 30 samples taken every 2 months from 1980 to 1985.
(¢) Average of 17 well samples from Mehrten Formation taken in Sept. 1982.

2453V/45

(¢)

Mehrten Formation
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TABLE 6

' GROUND WATER QUALITY IN THE VICINITY
OF THE PROPOSED EVAPORATION PONDS

Parameter Ow-1 oW-2 oW-3 Lysimeter #1 Lysimeter #2

rm—— mmme— —

Sodium
Sulfate
Nitrate
Ammonia
Alkalinity
TDS

Plt .
Chloride

Arsenic
Barium
Cadmium
Lead
Mercury
Selenium
Silver
Fluoride

Gross beta (uCi/cc) <2.90 -8 <«2.79 E-B
Tritium (uCi/cce) <3.91 E-6 <3.92 E-6
Gamma spectrum (uCi/cc) <LLD* <LLD

*LLD = lower limit of detectability

2453V/46




Sampling
Medium

Ground water

Soil beneath
ponds

Pond effluent

2453v/47

-y

TABLE 7

GROUND WATER MONITORING PROGRAM

Number of Collection
Samples . Frequency
3 Grab sample

collected quarterly

8 Grab sample
(minimum) collected quarterly

1 Grab sample
collected monthly

mwrC 0104

Parameters
_Sampled

Ground water elevation
Temperature Group

pH

Conductivity

Sodium
Sulfate
Nitrate
Ammonia |
Alkalinity
DS

pH

~ Chlorine

Arsenic
Barium
Cadmium
Lead
Mercury
Selenium
Silver
Fluoride

Gross beta
Tritium

Group

Group

Group

Gamma spectrum

Group 2 and
Group 4 listed above

.Same as above except

ground water elevation

WEZOF@
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TYPICAL CROSS SECTION OF LINEb EVAPORATION POND

_LEACHATE COLLECTION SYSTEM
(GRAVEL AND SAND)

[ 2.0’ = FREEBOARD

)
3.8" = RESERVE STORAGE CAPACITY

LINER, 40 MIL. MIN.
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0 =3 b e e
'3 PORTABLE | | I UNSATURATED ZONE
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Q 1 SOOUND | HDPE = HIGH DENSITY POLYETHYLENE
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PE NET DRAINAGE MAT ot TR ] > (2) 40 MIL MIN. HDPE
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as-ut7 - |

/B7+B1.G/ E/BPERTT AS-t
'. by
7
{osrrusa. snounn i-nnw Ro™™)
/54.92 F7/-495 47 ’l
[ +  [easme av:
s A R. NELSON)/
@!
‘ SRECMIPTION ANE SLAMMPISATION
/7800 O h
] m;nohdrmudn
p vsing 3 * ¢ dreg
- b andReve:
] from 30-162 Tt using
h 0.0-10.0 Graval (GM)- Mecium 10 course, mibwounded | ey Deitd rore
.1 with large emount (40-50%} fine greined sitty light 182-20071 with 3
=5 - brown (8 YR B/9) send; occasionsl cobbies,; trace cley. tri-cons rofler bin.
B ;unonvmd fiokd
4 methods of cuttings
: 1 snd core.
]
= : J . Riverbank FM
N 140.04 10 Tigone 0
q ] ‘
10.0 ~ 180 ISM)-Pale ysliowish brown (10 YR
MIfhwmmmmwmdmm % 12
m clayand gravel.
g /38.04 /5
3
N . 18.0~ 20.0 Sy (SM-MLI-Light brown (8 YR 8/8);
‘7) fne-very fine grained as sbOve but more sih and
o slight calor chenge.
/80.0 - 2044t
200~ 220 {SM)-Light brown {8 YR §/8); fine
srained with olit and some very coarss sand,
254
/23.04
] Mo, Codbie trom
e . near surface fell in
. hols and ground up
30~ cove from 30-35 f1.
B 27.0~ 43.0 Sity (ML) -Modsrate yeilowish brown {10 YR P
"U h §/4) with some (~ 30%) very fine sand; cleyey with : 10 mins 100 pai
§ , slight plasticrty; trace of bisck organics. down “0' pei water.
colo.s| 27 -
g B
357
va

o8 * ST APRON|
® > RANRIBAN; P«

Y o LAY YUuaE]
PIERAR] O =~ QTRAEN

EVALPORATION FONOS

HACF te-y




I8 Ne. SHERYT Be,
(233 | 2 e B
SEICRIFTION ANS CLAGSI ICATION :::: :m::.'
CHARACTRER OF
SRNRLINS, ETvGQ,
p 35-20- 8.5 mins 160 pai
o down “0” psi weter
L oMko| 8ok <
4O 40-45: 6.78 mina 300pei
< dowrn 78 pei water
5.012.3| 46 so07.04 1 ,_
* 45 :t’i)wiu M)mmwuovn
/05-8" :"' o yoik brown (10 Y H 0w
A5 Ny fine gr with large (0%} sitt. 560 1275 s
e MO:&“ 160 psi
4 - : water 3 )
. 44.2-53.0ilt (ML}-Pate yoHowish brown (10 YR 250 pe down 80 psi
1 8/2) grading to modersts brown (5 YR 4/41@ ~48h; weterd7-850
S.024| 48X . sightly westhered with siight orange oxitized staining 45-47: bﬂ'mgv:;“
7 with thin black mengenese clayey: Girculation {~
] m%mmofﬁym:f e mixad mors Revert;
h r.q::nuummbn
w: 60_-55 1626 mim
_ . u;:q-mﬂum-mm weter
amoum very silty sandiorange oxidized
5.012.0| 6O% “ J mottiing snd black mangenese speck ting throughout;
o] T f=mo
' ] 53.5-55.2 Jilt {ML)-Moderwe brown (5 YR 4/4); e
‘A28, ' 55-60: 10 mins 250
94.84 5544 psi down 75 psi water
M ! .
Tmen
§ £ 0l8.0| /002 ) S )
I | 85.2~ 66.0 Sargs (SM)-Moderse veHiowish brown (10
YR B/4) grading to dark yetlowish brown (10 YR &/2) -
Py @ ~ 56.5 fr; fine t0 very fing grained with some (20- 60-85: 15.5 mins 250
o 0%} sitt; black ots (specksl of mangenese and tight pa down “TU°' psi weter
ey ssliche stringers occue rendomily; trace mice, 63.4-
e 04 (SM-ML}- more fines
50|30 60X .
M
B . .
B dvi 65-70: 11 mina 260
‘5 hie iy pddomnpd
84,0 o -opbbis on top of core.
|s.0l0.8| /16X ]
v: : I|~0l (M.L-CL)— IR 6 YR : 70-78 11.5 mins 300
] 4/4); weskly camented with trace clay; sight 1 low P down 100 psi wetes
plarticity; few thin random yellownish gray stringers
(estichel and bleck mengoness peck ting. :
sole7| 947 . . : 5
- E
PAGE_#% OF /B85
88 © SPLIY SPOOR: §T = SHNELAY YUAE; ore ‘o‘.m"_ -
: ® BERRIAON] P HTCHNER, & = OTRAR EVA/"O/?A/’-/OIV 100/1(05 B OW'/

HE&CF 19y




T X i b

an ¢ 0104

; smOIRCT .J08 wo, iIMEET MO, noLE wO,
i i H -
.GECLOGIC DRILL LOG RANCHO SECO /23341 3G | OW-/
: 'R ' :
T HEAT N Loy ]
2r slei2i%ie !?,:E TESTS ! -9 !.! wores ow:
: z l EIE ) :%E. :"! 3 3 T : ' o | SLEVATION , E ! v g‘: OESCRIPTION AND CLASSIFICATION ::::: ::::::'.
:;’5',:5:;:ity-l'-i'vi- il2<te ¥ P : & EHARACTER OF
'!‘,’!a‘f;ia‘i:!; ;::";E. :.:'!!g . . : 1. oMILLING, ETE.
SRR TR 1 G
Lo s ' 75-80: 28 mins 250
| : ; psi down 75-100 psi
; ! ! 4 water
i | 4 75-81: Cobbles fel
50104 87 l 1 in and ground up core
’
/
80 / 80-81: 3.5 mins
/.0lo.0 © / 0
i ! ! | ©9.04 ; -Set 6 “0D,3%" 1D
f : : o sugers o 9 ft.
| i | 5 81-85: 10.75 mins
£0\23) _552" ;; 250 psi down 0" psi
i P i ; ’g«‘ 81.0-90.0 §3ng (SM-SC)-Moderate brown (S YR 4/4);
' ; i : i very fi ined with large amount {40-50%) cla: . .
; ; ; [} ery line gra roe > vey 85-90: 8 mins
P , . ' .55 g; silt; trace mica. | 250 psi down “O pui
T B J . weter
[ i ; ; ! 17 Water ways on
H H V4 bit blocked off. Core
s000.9| 87 i 7 weshed swey.
P 5
! E I | 8O, o 90-95: 12.26 mi
. I &0.0 - 0"' ‘ : mins
DOYALE PAYCAER 2 14 250 pai down 0
90~ 9%./ - P water
N h )
I - 90.0-07.1 Gravet (GM-GW)-Fine to coarse, subangulsr
s.0R.S| So8 ' '{5 ~ 10 subrounded with medium-very coarse sand with
@ - small amount (E-10%) clayey silt; wel! graded; weakly B
'll Q N cemented. ;
% X ] 02.8-93.5: fine-medium silty clavey moderate brown
Q ‘# 95 mnd with trace fine gravel. 95-96: 4.5 mins 260
L nolb7l 70%|.095| 5 |75 1 psi m;w:ﬂt:~ b water
96-97: 4 mins
/.09 b- 07.' - . psi down 400 psi water
I § 5294 i 8-12-85
R g y .  mic=
e ] 97.1~ 104 Sittagne (ML)-Moderate yetlowish brown {10 | WL =316
» 4 YR 5/4) to moderate brown (5 YR 4/4) to moderate 97-102: No time 300
& reddish brown (10 R 4/8): weskly cemented with some psi down 50-75 psi
5. fs 86'7 /00 {~ 20%) very fine send with few madium sizes; scattersd water
- random black mangansse specks and staining, orsnge
- oxidized staining and rare caliche stringer; massive
h gradstional contact with below. X N
b 96.6-96.05: pale yaliowish brown (10 YR 8/Zimoder. | 202107 Mo e
A ate well comented ssem. _ Psi water
-
48 o0c 46.0 -
Fﬁa 2é4 . 104.0-106.0 {SM-SP)-Moderate brown {5 YR
4/4) fine-very fine grained with some (~ 16%) silt;
weskly to moderately cemented; rars light yellowish gray
{5 Y 9/1) tine sand snd black mangeness stringers. N
108.5-108: large amount (40%) silt; very weekly 107-112: 17.25 mins
cemented, : 200 psi down 50 psi
: ' 108.0-110.8 Sand (SM-SP)-Moderate brown (5 YR 4/6)
SodS8| 967 fine grained with some (15%) siit; few very cosrwe prains
100.3-110.6; moderately-well consolidated.
82.2- R 1081125 SIL IML-SM]-Moderats brown (8 VR 4/4]
] w"lfhbl:&'unoum (40-50%) v«"\gkn:nd: tn?mbo 112-117: 26.5 mins g
[ MaNQANem Nringers seining; wel Lo B
37.54 \consolidated. 200 psl down 50 psi 1
4 water
112.5-117.5 Clay (CL-CH)-Moderate yetiowish brown (10
| |so27\s4% YR 8/2) ; some sik; trace(5-10%) very fine sand; medium- J
' W5 high plasicity.
B8 ® BPLIT SROON: BT = SHALEY TUBE; urs INOLE NO.
B w.DANNINON; P o PIVCHER; O & STHER EVALPORAT /ON PONDS ’ OW-/
MACF 191
s




rROIBCY

Y NG,

-4

lc DR”.l. LG RANCHO SECO Lr G | OW/
. WATER '
s > PRESSURE : e
s Tl"r' b1 ™ woTLY OmM:
‘E » o jELEvaTION § v g PLICAITION AND CLABLIFICATION ::::: ::::::
R E T At S
HIERHI R R LA H pmes e
H ’ )
8/ T 192 e e
) " _‘V 17.5-122.0 Sandsions (SM-5F)-Medium olive grey ;g!o‘dnﬁoﬁ ‘G";;u
6 Y §/1); fine grainwd with smati emoumt { 10N} waler
/ sin; moderstely d with faw 1 yeliowish gray -
32 .54 s i (5 Y 8/1] stringers and black manganese spote. %m 18
iy >
1} |
M | }122.0-125.2 Sand (5P1-Madium olive gray (5 Y
sol4d8ox F583 ] |841) tine-medium grained: clean with trace ( < B sin;
1804 d;;(lv visible thin horizontal bedding spperent below
123
] 125.2-126.4 Sit (ML)- Pate brown (5 YR 5/2) chang:
F8.0 ing to pele brown (10 YR 6/2) @ 125.8 122-127: 29 ming
- and to medium otive gray (5 Y 5/1]1 @ 126.9; lsre 200 psi down 50 pau
- amoum [40%) of very fine send; very slight to no water
83 planticity. :
s05.0| /1007 - fi26.4-128.5 gang (5951 -Grayien bieck (N21 medivm
4.8 /85 grained with interbedcied paie yellowish brown (10 ¥
' 1 8/2) (with random black specklingl and medium olive
i B groy {5 ¥ 5/1) tine-very fine very silty sand. ) -
3.6 127-127.5: cosrse grained; derk geay. :‘::) 132: 30 s
VBLE ARCRER N 127.5- 128.5: paie yellowish brown dit. T Gown DO b
’?‘ §-/35.9 : 128.5-134.6 Sand (SP) Dok olive gray (6 ¥ 3/1)
5050l 00% %} &/ 5 T loolhnmy Y 4/1) fine-medium greined, ciesn;
) + i 1”—1”5"’“\ ~Averuge woter luss
.8: ly interbedded ting grained oive gray R
©® 307 and yefiowith grey (6 Y 8/1). 2 e toriay
No 7 /e 1: 132-132.4:Moderate brown (5 YR &/4) fine clayey sitty |’
j' ‘sand with smel! amount coarse nd with fine whrounded| g5_13.
* y gravel. 1 132
:.. ‘3‘ 3-134.4: orsnne onidized zons. Wi« 438
§ 4 134.6.135.6 Spnd (SM)-Medium yetlowish b ﬁmmm'b 23 gpm
: - grained: BiRY, o lons.
5.0|5.0 /008 /5. a2 ; [t . 132-137: 30.5 mins
gl PPy j 136.6-196.3 S 5P) Qogrsi (GP) Medm yeitowisn 253-900 oot down
y2- & K b oy cOarss with lerge 0" pai water
Yy /3. 74 1 Meunt fine srbrounded araval (granuiesl. Wet?
Q 3.0 T |al'mw1hhmumuova 137-142: 31.6 mins
Q . . 8/2) 0 yoliowish brown (10 YR 5/2) fine- 200-250 psi down
L 4 vary fine grained; traee of silt and fine soh white 50 psi water
V- 4 Subrounded granules.
§ Ko|42| 847 I 137.120.6 §and (5P) Graygl (GP)-Seme 83 1366
AL 138.2 but moderstety cemented; rare Moderste groanish
yollow (10 Y 7/4) stsined wota. 137.6-137.7 bimk
] 130.5.142.4 Jagagone (S71 Light pale veswioh 142-147: 38 mins
- Brown | to yetiowish olive gray (B Y ; 1
7@ o oy ive 200 pyi down 150
+ N?)thmemMmm(l&i)m p3i water
;. s.im.‘cz?a«nﬂy d b g weak ly d i
'5,0 4.2 842' 5 3 142.41447 {GPI-Medium yellowish
B brown (10Y )n.ut end and fine grave!; same
B 23 138.6-136.3; mme blsck and orange oxidized wain-
) ing.
- 147-152: 24.6 mi
DOUBLE PACASK 3.0 1 144.7-147.0 {MLI-Yaliowish brown 250 pat down 00
/56.8~/55.9 (10 YR 872} smount (40-80%) very fina psi water
sand with few medium coarm sizes; sightly vuggy
(|1 {\argest = 0.03 ft mex demension}; moderstely cemented;
5.0 3.8 76% m ] gracational 00n1act with beiow.
+ / 142.0 ~ 183.0 [SM]-Moderste yeilowish brown
.} {10 YR §/2). very Tine grained witl, some {~ 20%) silt;
27 8 b moderately d b ing weskly odt batow
' § 151; tew open pinhale size vasicles; few random black 152-167: 20.26 mins
* ] sisinad spech L t7ace Mmica. 250 psi down 100
S -3.0 - P water
5.015.0| 1007 N p
X
3
SL = AFLIT BROON. BT & ANGLEY TUBE; e . HOLE %O,
D e BENNINON, F » PITCRER, O « OTHER LEVALPORA Z/ON PO,‘/OS ow-/

HE&CF 19

PAGE & OF IB,)_]




IC BRILL LOG |

shaIRCY

RANCHO S£ECO

ION nO,

ISMERY Nl

/12334 S5

"ow-7

Ha&cCr 19y

* , . WATER ,
org! g, PRESSURE ?
8 g v : TESTS , ] - ‘E ::'v:: :::mv.s
ul .:. :: "] - SLEVATION | 4 14 ‘3 PEACRIFTION AN CLAREIICATION waven -.'“.-“
HHIE H I T b 2T
I N LI : |
bl PNt 8 ! i
[ i
1
i : 167-182: 23.5 mins
! 250 pai down 100
psi water
1583.0 ~ 184.0 (5M-SP) Moderate yellowish brown
5.014.7 947 (10 YR 8/2), vary mmm-m'n‘m
%9, 5 B (5-10%) sift; trace mica; wel! consolideted; ssne 1
%] | shove but sightly clesner andd emsentially uncamented.
T 162-167: 23 mins
| F?piﬁw!llm
water
5.015.0| 1007
‘ -16.0-
' SWOLE . i o
/66.5 - 200 168.0 -173.0 (5P-SM)- Moderste yetiowith brown WL=185
. , ! ! (10 YR B/2) to vellowish brown (10 YR 4/2 ~Continued slight
50.5‘5] 762 f with random black speckling): principly fine greined; 1.2 gpm) water o
- i ! ! trace mica and 5ilt; &3 sbove but slightly clesrer and whil coring.
i i .: i Coarsar greined; oocasiona! wesk ly cementsd xones. 167-172: Mo time
1 ! ! | ‘ ::updom\w
{ i watey
l—-—-.———'———--l 2.3 f.ﬂfl /2 g—p‘:’: 37.5‘36'\:
oo down
{ 2 - . water
L 8.91/0 1 | -230- TIS 0 T8 Sang (oW SF1 G vl browr -
! - [hi 4/2) very orained with smsd! amoum
(q 50"50'/00; é- 94 /e I s - { < 10%) sift; micaceoua; wetl consoticated.
% 5’:4! 70 l = 178.2-178: ~ 20-30% clsyey sift with orange oxide
t l mm.
Q J3'7 3ls S 178-178.8 :pule yeliowish brown (10 YR 6/2)
] | '\_weskly , moderswly cermverned. 177-182: 4 mirs
§ 17051784 B 39) Qo (G Mo, grev 750 psi down 150
. mediim subrounded gravel from 17 /.8-178.4; slightly
5.0|5.0 /00,’( westhered with orenge snd bisck oxidized meming.
178.4-1708 (ﬂwmm
’ ine graleed with smalt smount
. n 182-187: 37 mine
I ﬁmwdovm 150
water
j. open pinhols
5.0\5.0| roo% I35 180.5-181.1: wet.
45 181.1-188. (SM-SP)- Derk yetlowssh
b (1OR randorh black specks; very
: B fine grained mme s 173-176.5 but moderscely cementad.
i -36.4 o 187-192: 32 mi
= 14337 | 108.8-100.7 Sang i5P) (GP}- Dark yatlowith T
! i brown (10 Y m%m.!-ym-m\mh ::Opddonn 150
: a5l | rorwe amounm (40%) fine-n. dmm subrounded grave:: g
; Tt mme s 178.5-178.4 . Wet,
5.0\4./| 82% I
-40.3- 180.7-100.3 (ML)~ Pole yeliowish beawn
! (10 YR &/2) wtaly comertad; olig: Aly wasthered
‘ with orenge oxidized eck ling: some (20%) very fine
et i ‘ ! mnd: trace clay: sight plasticRy: grades to below 192-200: driltes with
y | i ! - 3 rolter bit.
I : [ : 190.3-200.0 (5M-5P)-Moderae yellowish
1S 5 : brown (10 Y very Tine grained with small
N l ' (5-10%) stightty clayey silt; small amount
E . : {10%)} of medium very cosrme subrounded mnd scattersd
% { ! ] 1/ 94~ throughounjahic whits (catiche?} granules.
N ! ' -
m i i i ,L )
88 = SPLIT SPOGON: ¥ = AMELEY TuSR: ure »OLE MO,
0~ GEMNIEON, B » PITCHEN. 4 = OVman EVA4°P084 r/oA/ PONDSE ow-~/
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L ¥ 134 : ] ..On MO, ]"“ . o e
RANCHO SECO |\r233¢ | 6 ~6 | oW/
~ares own:
DEACRIPTION AND CLAREIFICATION il :"‘;:::
CwuaARACYER OF
DRnLIeQ, BYE.
]
.«
4
] BOH = 200.0 FY. - 8-16-85 WL = 1537
3 8-20-85: reamed to
] 163 fr with 7 5/8~
. tri-cone bit.
] 8-22-85: Obeervetion
: weall instatied with
. 4 pvc et 0 187.8
7 ft with scresn from
J 172.7-182.2 t¢.See
o observation well log
A for construction de-
- tails.
4 l
]
-1
E
~y
-y
-]
4
]
-y
-
]
]
-
L
(LY N en: 87 « snmLBY TURK: |WTW ) waLl NG,
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PROIEBCY 0N NO, SHEEY NO, HOLE ﬂ... )
GEOLOGIC DRILL LOG | marcwo seco 12334| /o & | OW-2
*re COORDINAYRS ANSLE # HOM MONIZ. [REANING
EVAPLORATION PONDS N3O +20.64 £/798.53 AS-BUILT 920° A4
BESUN COMPLETED [DRILLER loRiLe wans anD moDEL “OLN sizE [ovERBURDEN{PY) [ROCK (FT.) [TOTAL DRPTI
71185 8-/-85 ALE/INFELDER CHrE - 75 75" EOOFT |
CONE RECOVERY k".l" CONE BOXES|amamL 88 .L”'B. OF CABING ,‘nounn [ {8 SEPTH/EL, ../DU.'D WATES OKPTM/EL, TOP OF ROCK
/69.7/ 85 79 L PVC182.85]/4G. & | /55.6/]-9.0/ 94589
BAMPIE HAMMER WEIANY/FALL CASING LEPY IN HOLE: DIA./LENSTH , LosesD av:
PVEC SE7” 70 /83
N/A 2 0ns e R vELSON/
1N N WATER
T HAHH RN RSO g
:E :E 33 2. a= TE3TS E 4 5 NOTESD ON:
55 : HHHR i3 . o |svevarion| £ | o : DEICNIFTION AND CLASSIFICATION ——ran ETonw.
LHHBHAHIHEE R FRE ¢ P I | < CHARACTER OF
1sfg HAERIH 3!‘ HE !!2 < oRiLLING, &TC.
R HHEHE N R A :
/46, O IHIIT
2s|r.9| 76X fHH | 0052 — Readish brown. i :
T | oosssmeom —smormn ey ion | o sttt
subroundsd gravel; slightly damp below ~1 ft. :’g":‘gg‘ﬁ"“;;: ;‘,gi';;‘ ous
g3 - long continuous
/:23 a4 % 3.2-3.8 m {CL) ~ Reddish brown; low to medium }Sbg--"c%’:'omd;fnf "
_ - TR P\ _plasticity with some (~ 15-20%) fine sand and gravel. mgihntod.{wh; Auge‘u Beh
s50la7| 94% /2.8 5 N\ %ed-xg%%e_e('.sw — As0-3.2 with large amount fine- | TA 0‘;::"0 ::o‘r.;\ I‘IO- :
1685 f1. Augers then pulled
pizsa el
surface to 162 f1.
48-1490 GC-GM) — Medi : R
% Founded ek e {~30%] ine sind ang steyi e | paLinologic descriptions
< 7 merous cobbles; trace of reddish brown silt. methods.
5.013.6| 72/ 10
“- ;
9
§\
N
ty /32 ¢ b ' fi"'b";';‘m 14
. 4 sguna
1 .
S.04.8 96% /5 14.0-17.0 Sand (SM) - Light tan-gray; fine to very fine )
& ] _ grained with some (10-15%) sift.
N /29. ¢~ .
g : YUl | 17.0-18. ium;
§ /28,6 . :r ': N witg-nllﬂ\?g:%ﬂ (GM) -- Fine to medium; subrounded
o oA S LRty o
with large amo - : sl
% 5.0|3.0| 6O% 20 pll.micily with occasional v:r'; thinly imor‘b:b:l‘o%h:illv 20-21: saturated zone.
clay ssams. ’
/25.6-
N
N
0‘) ; 21.0-28.0_;;&(SM-SC) - Reddish brown, fine to very
SINGLE PAKH . fine grained with small (10-16%} clayey silt;
y
g s.olso| r00%| 23-7°/2/% o5 | O
X
3 o
Q N O /
Q ) % /8.6 \
28.0-30.0 -§P) ~ i
. |19 Q : yellowish ?&.ﬁ?ﬁ,fx’l’nﬂ ??’..'.';'&?.’f.%"&‘u‘: al::ha:l
5.0\50 /00;{ /4 & N é.e-30 hey amount (<10%) silt; damp.
- |}
‘$ A} ] 30.0-36.054d (SM) - Light yallowish brawn to reddish
Q '\ .: 111 dr:rw‘pn, vary fine grained wuh. ome {~20%) clayay silt;
w CULEY .
s.0|5.0| /00% § iy
|35 ]
89 » SPLIY BPEON; ST # SNELEY TUSN: sire HOLR N8,
B e BENNISON| B = PITCHER] O 3 OTHEN EVALORAT/ON LPONDS O_W-e
HOCF :9-1 W N




102 mO. - amERY RO, ANOLE we.

’ cmoisET .
G1C DRILL LOG | Aevewo ssco /2334 |2 & |OW-2
Toizl e " WATER -
_ g i §.| rmessune 2 maves om:

s e8 YRETS T 4 e wareER LeveLs,
HNeje: :g ~ o |Wsavavion | » v |d SEACHIPTION AND CLARSI ICATION "ATER mETLAW,
O ;‘ e . v i W f 3 cnamacres aor

- e g ;.. » » = 1% : QRILLING, BRTYC.
3 HELR R FE RS
§13 13°13 ¢3¢ |° 1§
HE t 1
: HER33
5.0, 1008 #0-& THEY [T 35.0-37.6 Sang (SP-SM) — Modersts brown to vetsowsih
s brown; ting to very fine grainad with small smount (< L ,
JO9./ ~ b 10%) silt; demp.
pryspa ;
J E3d
s.0{ /008 “0
' ' 37.5-43.5 Sand (SM} — Light yeliowish brown, very fine
! s0me (~20%) sitt; biack orgenic staining in
<L thin root tubules throughout; oocssions! rust end bilack
<SIETEN | leminetions. 44.5-45.9; 46.3-48.4; 4747 5: 48.5-48.7:
4N 48.8-50.0: gray fine-medium grained (SP} leyers with
A 0Me Orenge OXidized staining.
PUTES
“ a‘z ' “ q* L L]
]
p !
8 el < q. 48.5-50.0 Silrgtrne (ML) — Moderste brown; wesk |
b < mwhm('-nﬂmmm;mbh;
5.0140| SOF 96.6 501 ~.Orgenic strosks and tubules
< LEE T
7 . : Drilling Rates:
. 82.8-87.5: 3.% mins

80.0-61.0 (SM) ~ Rediiish brown, fina to very fine

o grained with some (~20%] sit; very densy; very weskly
“4/ eaz 55 to wesk ty comented with rendom black organic streaks.
' 55-506: cotiche z0ne (random stresks).

N
9
R
T
1
&
N
Q
‘ 3 : 57.5-82.5: 4.75 mins
‘.}) I © 350 psi
Wi ]
g 65.035 708 €0
N 856+ Huit
:' y 81.0-830 ~ Medium grey to brown; fine .
g 6 2 greined; cementart; frisbia; trace of catiche. H!ﬁ 625
Q 83.64 63.0-85.3 Sapg] (SP) ~ Yellowish brown; fine to medium | 2.5.67.5: 6.75 mins
g : comentation from 6‘.5:1':'4 mﬁm ® 200 psi
R 5oz saX , 3 |65+ clay (CL).
N 5 a.3 ]
b3 ]
. & N 67.5-72.5: 6.5 mins
7] @ 150 pw
: 68.3-75.3 mu mm'm weak ty
ls.0ls0| o0l w»] (10%) vory fine mnd; mmm-u-m
d ) mm:_nygulumdwm grading o
]
- 725-775: 3 ming
B {725-76 @ 75 psi)
R {76-77.5 @ 30 psi)
sols 1002 754 #)
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we|d E H Ile »
sy HHE] '3 PRESSURE ]
3 ;::,g 3: S |y nores om:
: : = 3 ‘=" E ::. ; E : - ELEVATION a:- E i OESCRIPTION AND CLASSIFICATION ::::: ::::::'.
-.lsg;....a:=g=",.:.: H T | cHARACTER OF
3o _‘= w3 '- ° . :.. !!’ . < ® DRILLINS, EYC.
sxlsipisisic lu®| 3" luc [FT X :
.c ; ] ; s -« s . £ 3
7/.3 75.3-76.6 {SM-SP) — Reddish brown; fine to very
fine grained with some {10-15%) silt; trace of black
70.0 ~ L\ orgenic stresks.
] 7.5-825: Notime
] 775-795@25psi
B 78. @100 psi
- 78‘-.-”‘3:. ssturated zone.
- 10 get weter .
b 76.6-85.3 (ML) — Reddish brown; same as wnswlv
80 - 65.3-76.3 erstely comentsd, more dense; still sseled off; pulied sugers
b with black orgenic stresks and open pinhole tubules; very upmnn.w-md 10 .
: slightly damp; gradational contact with below. mins. No weter_ in hole.
N 825.87.0: £.76 mina
o L] .
6/.3 45857
: . 87-92: 5.5 mins
86.3-91.0 ne (ML) — Mottied light brown snd "
- wnhum's-_v';;.&nﬁfmtmenm mtvm?ﬂod "% | @300 0u
~ erately comentad; very little moisturs; noarly dry; trace
- of ulm -
5.0 1
. 90+
55.6
1 ; 52-96: 2.75 mins @ 100
‘ ] g 7—}&- 95
i 91.0-101.4 Sand {SP) — Reddish brown and 95.9’7'%" e
- o ¥ o o rown
95_ mottled light yellowish brown (10 YR 4/2) and gray; fine psi 3 mins @ 100
J grained with small amount {(<10%) siit; very weakly to
i moderstsly comented.
, §7.5-1026: 10 mins -
- [
]
1004
45.24 1
x _ . 102.5-107.6: 10 mins
4 101.4-107.8 &ggm(su-sm ~ Moderate brown (6 @ 150-200 psi o
. YR 4/4) v i (5 YR 5/8); fine to very fine 103.5-104: syturated
onlmdwhh small smount (10-15%) silt; weskiy to very zone, L
weskly csmentad with occasional thin (<0.1 ft) un-
105 comentsd sand lenses; trace of mica; few open pinhole .
tubules.
39./ - 3 'igg.g;uo:'té'mmo )
. B 107.5-100.7 ne — Moderats wown (5 YR 4/4) to | -
] My';lll‘ow mvg\,m OHYR:"I"‘;)thn;Inllmmoi
] very light gray (N8) mottling; fine to very fine gra
3a8.9-; o " with small amount {<10%) silt; moderately comented, 7-15-88 "o
g ] m 7-111.7 Conglomerate/Gravel (GP) — Medkum to | Water Level = 102.7
SINCLE UCKER covme: NI e Vo brewn a0 v a2 | Averags water o
Wy 7.5 338 .9 - § -\;"h“or-:xndum moderstely well comented ssndstone while coring was 5-10
. - up around sugers
'6 2 - 111.7-121.5 (ML) — Moderate reddishbrown | 4 ooty 110-118:
O a5 - (10 R 4/4) with largs smourt (40-60K) flne s
E random bilack npmn)nr-kundvnrvlmmy
X I 4 (NB) staining; modmlv cemented; 116.7-117: color is
'Q //5_1 dark yetiowish brown (10 YR 4/2); I'ID 1-118.8:
i medium grained sandstone; mod: vy weli d,
. very gradations! contact with below.
88 @ BPLIY SPESN; WY & BHELBY TUBE] srs HOLE MO,
® = oruen EVALORAT /I ON LONDS ow-2
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A

125 130: 13.6 mins @

12161328 {SP-SM) — Moderatoty reddish
brown (10 R W“n‘mmw brown (6 YR 4/@) with | 00 0% 1126 psf water)

random biaok and white streaks; ssme #s sbove
mmfrmb 128: ) bmgz‘";gl
H
15.0|5.0 /Mz layer with fine subrounded or-:Im

R
B30y
DY,

-~
1.3 1 g'll

130-135: 116 mins @
300 psi {110 pai water}

i

~
R
T

S.04.5] 907 P 2
g - 1325-135.6 (VL] - Moderate reddith brown
b e LLDF:':!.""‘mmoGMm;lm(“l )
S| e D
3 ey B e, N8
4T m
/36 ~/4). 7 ] m.s-m.e‘mggm-sn Mogerate brown {5 1%-1 %140 &
50,5.0/00% o £ S YR &4 o Teddish brown (10 R 4/4), fins- 300 psi (50 g«o-nwl
olrsl = i mfm'mmMN:h“m(M. “3:;‘” o
O (#5| 5 ] mh“ ,ﬁ‘;":"’g"‘“‘"’"""“‘“"
o (40| 5 1‘40: ! 140-145 10 mins @
: Tt 250 psi (25 psi warer)
so-
4V 1 141.0-148 5 3end 1SP-SM) Modersts yetiowish brown
5.05.0/ 1007 4ot L (e vRs) 10 dark yatiowish brown (10 YR
-#H 4/2) @ 141 5; fine-very fine grained with some biack
< 1 manganess weining: some siit {10-20%) with shternst !:2
i<’ | cleen layery; poorty graded; Mwo&hm.'-l 145-150: 10 mins @
4;%H1 250 pui (28-80 psi water)
Y -/'E Tl F:M 1455
£ ACRiA 1
- 45/
5.05.5{ o6 ’g‘ f 75 . 14851526 (SP) - . Ofive gray I5 ¥ 4/1)
o /5| = 4 Mmf:nMMI WW:WN
O |25 5 j Wm;tmm‘: ;14816 s interbadded
O e 5 4> mnd; 183-183.2: MMMHOYRWI
p . istore; weekly -mod Y oor 180-188: 10 mins &
J ) . 280 ps (26-50 psl water)
o8, £ MOsq
5.08.6 72X (0L RS 5.9+ 7
ole| S5 o
o || s B | 152.5-150.0 Spnd (SM-5C) - interbecded paie yetowish
o |/s| 5 Pid | brown (10Y (SM-5C): moderstely brown {8 YR
o 25| 5 /. ;,ﬁ’ 4!4_) (ML} and oliva gray (5 Y 4/1) (SM); fine-very fine .
;‘ grained: poorty graded. demp.
A4
S8 = SFLIY RPRON] BY 4 SwOLET TURE, sive - "OLE N0,
® o BPEnnIPSR, P = PITCHRAEAR; O = OYHEAN EVAPOR .r/O/V /DO/VDS OW -2
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[:; - EReT C 0104

2 sROIECT D8 NO, -"‘.'. L[ HOLE NO,
'~ [GEOLOGIC DRILL LOG RANCHO SECO 2334 |56 |OW-2
u - i_ : - WATER
7 HH g HE il i,| emessunme g
: T H : : S 3 H TE3TS 2 4 v ::::'l :::15 .8,
:"" : ! 2 3 ‘" v : -' ; > » o | SCEVATION : v [a DRSCAIFTION AND CLASBIFICATION wATER mETURN,
R FHEME HEE A il5:1a ? I H enamacvan or
o Y HEIHNER R gilazs < |» annuse, ere.
«z|dl]d £le - : se |~ X H
g ; : g H . Y = H
< 7 . 155-158: swturated zone.
’ {pale yellowish brown)
155-160: 22 mins @
50l40 501 400 psi (26 psi water)
"*(l /2% e 150.0-160.0 SP) — Ol (6 4/1) fine L
S -12.8 UeoTaiz] | ot ood siare 15P) - Ofive gray | 160-165: 9 mins @ 250 '
L 160-181.3 Sand (SM-SCT — Moderate brown (5 YR 4/8) | ™™ (20-00 psi wacer)
X -/ T - N nrinc grained with small amount (10-16%)
ot claysy si
A . -/5.64  finel k18131822 TSP) — Medkm dark graw (N4);
5.014.3| 987 HEH) \fine-mcism gt o Yo rukty comantac; ceen: - -« |
. 114 162.2-184.6 Send (SM-SP) — Moderately yellowish
s AR brown {10 Y' ): fine-very fine grained with smali
' ) -/8.04 amount (~10$) dn 162.2-182 4: moderstely cemented 7-85
E e /6.5- siftstone; 164.1-164.6: moderately remented conglo- 7-1 165
3 S7LrRAS BIT viz . 73185 1887
g - 7-24-85:
ﬁm —~Rewmed hole with 7.5™
LhSe drag bit vo 162 ft; bit
9 i Sreorsd it hole. R
“ offin . Re
B 43 3'9 /'Z g}gl 164.6-174.1 (SM-SP) — Mcderately vellowish trieved bit on 7-26-85
: i RS brown (10 Y ) fine-very fine grained with some and et hollow stem suger
HEFS=Y : b {10-15%) silt; trace mics; very slightly damp; 171.4- back down to 165 ft.
Lo ) -1 m 171.8: ssturated; 172-173.5: weskly cemented; slightly On 7-26-85 40 ft. of
A /704 vuggy with opan pinhoie vesicies - some stained black. sugers broke off and
et s " | remsined in hole from
_ L R 115-155 ft. Unabie to
. . B TN retrieve 30 rig moved
, - J{:ﬂﬂ ~11 ft. NNE and drilled
S S5.01%.01 r00 b new replacement hote
S ’ FLate s using 3 drag bit to 165.7
+1 ft.* Begen coring from
: 275 165.7 ft. on 7-31-85.
o if 165.7-T7D: 15.6 mins
o , Y 75 1 , | @250 psi (125 psi water)
‘ : 4 174.1-179 W(SM-ML) — Moderate 170-175: 19 mins
— yellowish brown very fine grained with large | @ 250 psi (125 p2i water)
, 15l {30-40%) sitt; random open pinholes with black | 175-180: 30 mins @
: - staining; moderstety cemented; 174.8-174.9: saturated. 260 psi {125 psi water)
R solo7t raZ - core lo ue to inner
S ! barrel no  set properly
-32.4] iy using Ravert 7-31-85
. 8-1-85
- |y (% ey
- . . H mins
b 179-187.2 (ML} ~ Yellowish brown (10 YR 250 psi (125 psi waxer)
18 Ml | o et S T 7 e
- very weakly to erau
L £.03.2 “z - mwthmlv:ovllmmwKo.‘!ft
— )( b thick); continued pmof black stzined open pinhole
- size open vesicles; random very thin biack stresks and
N T | e e o e,
AR JRE] ey dimension open vug CoStNG: | 185-190: 23 mins @
o7y ifriva a5 runs horizomtally thru core. __ 260 pai (150 pel water)
O |50 &5 . 1
- 0.6 ] - -
5.0144| 887 ' - 187.2-188.6 Sand (SM) ~ Dark yellowish brown (10 YR
4/2); fine grained with some (15%) clayey sift.
- #2.04
] : - 190-195: 25 mins @
/S0 - — - 400 pel (150 psi water)
i 188.6-200.0 ng (ML) -- Modsrate yellowish brown
4 (1(};!; fg&g%a ru:ﬂn;:‘ lbmwn (v‘l.(')r: 4/4) h-mc
s of clay; Y Mote wit
solaz| 84% . 48 175-187.2; e v
Y95+
- |
€0 = SPLIT YFOON. ST = SHELEY TUBR] e HOLE NE.
® o DUENNISON: P o PITCHER] O = DTHER EVAPOEA’/O” PO/VOS 0W"2
HECF 19-1 - : P O F




| CROIRET 0n we,
| eanvcwo seco /2334
! ; RECHIPTION ARD CLASSIFIGATION
p
] 195-200: 21 mins @
. h 360 ps3i (150 psi water)
5.0/.8] 357 4 8-27-83: Resmed
] 183 fr with 7 5/8" wi-
- oone bit.
-224) pop1 8-28-85: Obmrvetion
L BOH = 200 f, well instoltad with
N ’ 4“PVCmt o IR R
- with wreen from 168.2
r ~-177.2 f¢. Sea ob-
- servation wedl log for
h construction details.
3
-
' -
-
b i
: |
p
] |
] !
3
: ;
h ' j
S8 » SPLIY SPEOM: ST » SHELAY TUSE! ure “OLE NG,
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. ~ Toncimcr . 108 MO, [snnay ne. noLE MO,
GEOLOGIC DRILL LOG | einvcro seco 12334 |/ > & | OW-3
urs ” COORBINATES AneLE FacK nsmi.Jeuanine
EVAPORATION LPONDS - NG77+0/.86 £9+63.77 AS-BULT 90 _—
ssouN [esurLaYES LSS [ RILL MANE AND MOSEL "o 1711 eversunsenfrr)[nock frv) STAL DEPYR
8-2-85\8-7-85| ALEINFELDER CME - 75 7’8/3 : 200FT
cene ule’o7lv Y] /-- tg~'.'o¢ cAu“’ jercune ¢, eurTn/aL, o;o ne 'AV’! eEPTR/EL, TEP BF ROCK
119/ 92 /4 |N/AUAK:/35.0" | 137.8" |49 2/ /-6 9185
SAMPLE NANNER WEIMNWNTY/FALL CASING LEPFT i NOLR: ’;‘.IL'“.VN A LOGSEDN BY ;.
N/A ScH 20 4"PVC/i912| R NEL sony
13
H !! H E : i' . pmEISURE :
z 1 = H : : ! v : TESYE ! 5 nevEe on:
] ; 3 i § ¢ 5:' E E . E SLEVATION E H DESCAIPTION AND CLABBIPICATION ::::: ::;:::'_
hi“i’i””” HiN AR o
it i3 H ' :
i Ei ! -
/378 10 0.0-3.5 Sand (SM)-Moderatebrown (5 YR 4/4) 10 o S
' moderate reddish brown (10R 4/8}, fins to very fine i
S grained with large smount of silt and fine-medium Notg: Hole dritied 10
gravsl. 35 ft using 3 1/2”
/3434 § Eores from 35-168 1
3.5-8.0 Gravg) (GM-GP)-Fine to medium, subrounded using NX core berrel
X in moderate reddish brown {10R 4/6) clayey silty and Revert.
5 ‘51;-; . matrix; sorme medium-cosrse sand. ;:i(mm;? d.ﬁ.:k::on
r3r.84 methods of cuttings
6.0~ 10.0 Sand (SM.SC)-Modarate reddish brown (108 Sy
4}8) same a3 0-3.5 with only small amount gravel; :,:::n;?,n(i_sg:
_more clayey. gpmy -10 t regainad
1 ) cimuu_tion-w?ound
‘. ghend : squirrel hals:
e /278 10 Riverbank FM_
i Taguna FM
f ' : 10.0~ 15,0 Clay [CL)- Light brown (5 YR 6/4);
Fg '\ silty; low piasticity with smali emount fing sand.
R ~
v
\
\‘D /22.84/5
K 15.0 ~ 16.0 Sand (SM-SC)-Pale yellowish brown
) % ::'?OVR‘ 6/'2cll; fine-very fine grained: silty with srnali
L N unt of clay.
; AN\
] /8.84
: 20
A TBLE PACKER 19.3-27.0 Sand (SM)-Light brown (5 YR 6/4) to
- ed ] 6); v
2.8 i/- o ] Grained: some madiom tand with sl o ~ 29,24
- o .
rt .
® 5
03 § CRW- VR
N\ - .
E : 22.0 ~ 32.0 §ilt {ML)-Moderate yellowish brown (10
g 30 . YR 5/5) with sume tine-medium sand.
“1
% .
/05.8+
N PAGEDS OF /85
® SPLIY $PO0N. SY = snRLSY TuBE; |OITE woLs wo, -
2 Dumwirons r e pivcnan; o oman | EVAPORATION LONLS  ow-3
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CORE RECOVERY

PERCENY CONE

SAMPLE BLOWS

sSANrLE RECOVERV]

WATER
PRESSURE
TESTS

- -
. 3
e .1 < {e_»
R §-. !!§
4 g ®e >
H

ALBVATION

DEAPTHN
SAMPLE

BRAFPMC LON

DRBCAIPTION ARDE CALABBIFICATION

nOTES OMN:
WwAYER LEVELE,
WATER REKTLUAN,
CRARACTER O
DRILLING, ETYE,

B
3

A 8l 967|

NX CORE

L VA2
Q
m
+
L)

27
\
2
G

&N
f

=

88.4 1

86.8

84.5

32.0-430 {SM)-Moderate yeliowish brown (10
YR 8/4); 1 fine preined with soma { ~ 20%)
vilt.

40.3-40.4 & 40.8-41.1: fine-medium subrounded
oravel with medium sand. Wet.

2 Siit (ML}-Moderaste vellowish brown (10
YR 5/4) with same (10~ 15%} very fine mnd; stightiy
wenthered with trace of caliche nodulse, orengs
oxidized staining snd clay; rare fine mnd lenem.

-48.4 (SM)-Modwrate yeliowish brown (10
YR 8/4), fine greined with large smount

with orangs oxidized and black mangenem staining
from ~ 47-48; fine grained; gradstions! with
sbove and below.

£5-50: 34.5 mins 200
psi down 75-100 psi

49.4-51.0 §ity (ML }-Moderats yetiowish brown (10 YH
B/4); mme 0 43-48.2

50-50.8 Clay (CL)-Madium brownish gray (5 YR 8/1);
silty; low plasticity. )

{10 YR 8§/4); very fine grained with targe amount (40%)
silty and cleyey silt; stighty weathered with orange
oxidized staining and biack mangenes ots (staing);
mme s 48.2-49.4 byt trace clay and very fine grained.

ft.m.a (SM-SC)-Moderate yeliowish brown

50-55: 34.5 mins 200
poi down 75 psi weter

| /53.3-85.0 Serd (SP-5M)-Moderste 1o dark yellowish

brown (10 4-10 YR 4/2} fine-mecdium grained
with trace to smail amount (5-10%} siit end very fine
sizex; micaceous.

§5-60: 33 mins 200

82.8+

.Q~ ML WTM S YA 4/4);
b Dym&ml‘* mkn-ﬂ!:
open pinhole size vesicies with black manganse spotting
(< 0.01°) throughout; gradationst contact with undartying
sandeons.

Pai down 100 pai weter

$8.0-80.0 Sao {8M) -Dark yetiowish brown (10 YR
472} fins-very grained with some (20-30%) sivt; weskly

-

ertedt with faw open pinhole vesicles and black man-

‘gn- potting.

G0-85: 22.5 mins 200
psi down 100 psi weter

60.0-63.5 itagns (MLI-Moderste brown (8 Y R4/4); mme
o3 55-58; weskiy-very weakly comanted.

1/03.5-85.0 Sprd {SM)-Moderats brown {5 YR 4/4); fine-very

firnve grained lorge amount (30-40%} sht; micacsous
with continued biack mengeness spatting.

65-70: 18.25 mins

65.0-87.0 Silttone (ML}-Modersts brown (5 YR &/4); mme
as 85-58.

200 psi down 75 psi
water

by

N

sr.o-maﬁcsm -Dark yellowish brown (10 YR
4/2) e 3 §3.3-65 but slight Iy more silt,

70-76: 45.5 mins 200

EVALPORATION FONLS

72 ‘l;I 70.2-70.8 §iltxone (ML)-Modersts brown (5 YR 4/4) same pti down 76 psi water
Y \u 5658,
] 72-74: Wt
- 70.6-75.3 Clgy (CL)-Pale brown {5 YR 5/2) sifty: slighs
../ to low plasticity; random mengsness specks; occasional
-1/ slick sides; more sifty with trace of very fine sand beiow .
.1/ 74,
4
6257544
. I
S8 * GFLIY SPOON; 4T = ENELEY TusSe. aive HOLE wO.
D e DEWNRIPON. P = PITCHARN; & = GTRER OW-3
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AL Y3 1NN SHERTY O, ;.‘ct L1 T
lc DR“.[ L 3 RANCHO SECO /833K 3 v &>  OW-3
53 001, WATER * S ;
l' 5 e, PRESSURK | 3
HEIHEE L TESTS ; R S canes ox: :
2!! = v .:. ;: - TLRVATION ! : ¥ & DEACHIPTION AND TLALSITICATION ) ::::: ;::::: M
;=":=EI:I3. s ;_l. v s § i cwamacTER oW
:'ifii '§= E!‘ E::!!;l : - SwiLLiea, RYQ.
HEHE AN . ‘
G2~ F5AHR
1 : 57 - r 76-78: Wer
21 | ! : 3 75.3-81.0 Siigang (MLI-Moderate brown (5 YA 4/4) - 78-80: 30 mire 200 :
omz 64 ¢ i . - ' : mklvmvawmmW . pei down 76 pei water i
3 .
5 i H ecksand streak s; trace of fine mnd: clavey with glight
| | plasticity: gradational with sbove cley and underlying .
i . mndstone. !
I
\ 80 %&»
5.8 4 —; 80-85: 42 mina 175
HEFH | 91.0-88.0 Sandamng (SM)- Moderate brown (5 YR 4/d) | i down 50-76 pii
5 0 5 o /Mz Y fine-very tine graned. maderately cemented; small water
i " amount {10-15%) silt; black manganese ‘wpeck ling"*
| I throughout: pinhole size open vesicies throughout with i
i » few having 0.01 it max dimension with bleck snat light |
d Ey DEtimetet coating.
: . B85-80: 33.5 mins 200
86.0-87.0 Sandxtong (SM-SP) - Pale yeliowish brown (10 : psi down 75 pai water
' YR 6/2) madium coarse grained with trace fine sitetand |
i " small smount (5-10%) silt; trisbie; moderately comented. |
5.45.9 r007 (\87-87.6 Sandmang (SM)- Seme = 81-86. !
87.8-99.4 Grava) (GP)-Medium coarse: mbrounded in tine- - '
coare moderately cemented ndetone matrix. .
i ' . 90-98: 23 mins 200
{ down ;
i | £0.4-04.8 Sandzans (SM-5P)-Moderate yellowith brown | "% 00T 15 P water
él | : {10 vngﬂ mmwommmtmuuw i
some (10%) sitt; black g POTTING * Y OuP :
8 L OA7 92y { Moderstely -well cementsd.
§ 4"0"95- ’sa.a-ns.o_ﬁmmwu-l.immmw YR 5/61 * §5-100: 40 min: 200
- with trace (5% very tine send. bleck manosnese psi down 76 psi water
- peckling throughout; few pinhole size vesiCies, week y-
] me 0.1 #1 thick:
h arimtrlto grada-
5.05.0{ /00% g9.84 ] thone) COMEct with underlying sndsons.
<TH{ | 98.0-100.1 Sergmane (SM) -Moderste brown ¢ 5 YR
4/4} o moderste yeilowish brown (10 YR 4/4); nrv'mc
37,7 grained with Iuwnm (30-40%) sitt; weekly- |w‘m: 19 mins -
98-90.1: Mqr;vsvrmcw.m 200 psi down 75 psi
sifty sond dipping ~ water
100.1-103.3 Sarxd (SP-SM)- Derk yatiowish brown
5.0148| 967 X (10 YR 472} tine-very fine grained becoming coerser
’ L ores d from 102-103; trace of silt; very wesk to no
\~5° ~0.01 f1 thick caliche lever dipping
s ; 105-110: 19 ming
el 200 psi down 75 psi
103.3-112.5 Sandegne {SM1-Moderate brown (5 YR watar
4/4) tine-very fine grained with some (25-30%) sil:
50149 98/2' waskly-modarately cementsd; rendom thin (0.06 ft} caliche
R Kringers and black mangsnese speck Hing,
100.: 0.01 h caliche seam dipe~£°. i
100.3-107.8: medium-<oarme grained.
108- 108.8: very fine grained.; silty. .
7 112.2: 0.2 tt csiiche layer. 110-115: 28 ming
; 200 psi down 75 psi
. I i wator
SINGLE PACKSE | ;
sole3| 862 | ZE /M 2534 S ) '
: i i = ' 112.5 ~ 118.0 San (SM)-Moderats yollowish brown (10 |
: ! 1 YR §/2) tine-very fine grained with large amount ]
L ! i i (=~ 80%) silt; week 10 no camentation; very fow thin
CL ;//5_ l light gray caiiche stringers; very gradational contact '
. ! { I\ { with underlying sand. ‘
l | PP i
. S8 = GELIY SPOON. EY » §NELAY TUBE. arE : MOLE NO,
® e DANMIBON. P = PITCHER, O » OYNER £VAMRA}’/OA/ PO/VOS ‘ aw_q
- HaCrE 13- ¥
| 0 . PAGEZ2F_OF =5




B e T

ani C 01

sHAKY w0,

Q' * T T Yomosser ' T 108 6. N
BEOLOGIC DRILL LOG |“savcwo oeco st |4 w6 | owes
a1 WATER ) T ] I T
$3 -gi HHRH §.| rressume 3 .
14 3' :’ E ¢ Yy s S |, nSiEs ON:
.3 ] e : z [ .: - o |arevarion ! u 3 DLACHIPTION ANO CLASRIP ECATION ::::: ::::‘:‘:
2‘ [ ] ': ;:' :‘ - . = : i CHAmAcTER OF
wilie cdis, 2. St on ‘e
.s f‘ HE Y 3!‘ L3 !!i : s, <.
HHHEHER s[3 1" i ’
$3g' !
SVBLE PACKER 115-120: 205 mun
.51k 200 ps down 75 pu
witer
5.0i5.0| 100X '«Qi
12| 177
118.0-125.0 Sa0d (SP) -Dark yellowish brown {10
YR 4/2) grading to moderate clive gray (5 ¥ 5/ 1)@ 120-128: 26 miny
117.5 10 madium dark gray (N4 8~ 1185, tine- 200 psi down 75 pu
} medium granad; poorly graded. clean, wator
5.048] 96% 'g
% 8-68-8% Laguna FM
N 2.8 T8 1 Nabeon M
125.0-128.5Sgngd (SP SW)- Dark gray (N3) medwim. 126.130: 25,75 min
very cosrss grained with smali amount (10%) tine 300- K. 5. ‘o;)" o
gravel, ciesn; grades 1o underlying sand. 0 psi down
5. 0ls.0 /00,1 127 £-127.6 rayish black ine medium subrounded Pl water
grevel.
2.3 -
128.5-133 §and (SPI-Medwum oliva gray {5 Y 5/1) 130-135: 14.5 mins
- tine-very fine grained: clean; 300 psi down 75 pai
1 132-132.1; silty layer, water
&' 5.0|5.0| 1007 J.
Q .8
' 1 133,0- 136 6 Sang (SP) -Medium olive gray. {5 ¥
! - §/1)- seme as above but fing-medium grained.
X 4354 : 135-140° 10 mins
2 2.3 300 psi down 100
. . ) pPss water
i 136.5-139.0_?99 (SP-SM)-Medium yellowith brown
Py (10 YR 8/2), fine-medium grained with small emount
5049 95/? . (10%} sibrounded very coarse sizes; trace (5%) sin;
4 well conmolidated; portions very weakly cemented.
)2 ~ Shith 139-140.4: Appears
0GR 1139.0-140.4 Grayg) (GP-GM)- Fine to medium, sub- wet.
74O ML | rounded in fine medium medium yellowish brown 140-145: 14 vins
&6~ AN 10 YR 5/2) sity send matrix. 300 psi down 100
Pst wites
5.05.0| 1007 ]
1404~ 152.2 Sand (SM)-Moderate yellowish brown (10
B YR 8§/4) tine-very fine grained with soms |15 20%)
— wily; shghtly finer grained with more {26%) silt below 145-150: 13.256 mins
~ 144 1rece mica snd black mangsnase wmeckling 300 psi down 100
147,3-147.5. waakly comented psi water
~ 149 f1: lorge smount (40-50%) sitt gradetional
contact.
£5.015.0| /00X
7 150-155. 19.75 miny
p 300 psi down 100
i psi water
L4
0|50 Waas e
'5 s /aoz 7] 182.2-155.0 Sil{ (ML)-Moderate yellow:sh brown (10
1 YR 574 10 moderate brown (5 YR 4/4}; very stight
plastic ity with large amount (40-50%) very 1ine sand,
: random black manganese streak s and speck les
=1 7.2 —/ 55~
PAGE_£8 5
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s N P rRQJIRCY .JIOB N0, ilullr ~o, mOLE ND. ‘
Y v | i H
' GcJLOGIC DRILL L3G ! eavecwo seco | ;2334156 |ow-g| . |
- S.5:2 50, WATER ‘ - P
‘EE'E:E'E;; ;;’; PRESSURE | : 3 : ' wores ome:
: ; ; E =;g i 3 :‘ :- . : : l il 3l 3 DESCRIPTION AND CLASSIFICATION ' maTEn ".;'"'". ;
reisin i 2.82 v U s Las i _WATER RMETURN, H
::5|¢l,"i: ,',;_.3 ] l 2 ! H CHARACTEN OF i
Geissideiy iw 8 1 e o omiLLING, &7C.
ST H BT IR S B el
| €5 vl : . )
4 » . ' .
: ' T ,‘31,: ] 155-180: 22 mins
v , ; : - 165.0-157.8 Siitstone (ML)- As above but weskly- 300 psi down 100
g X | j moderately cemented. _ P water
. g 5.0‘15.0 007 ! 3
5o H . b
o & : ; 157.8-181.8 Sand (SP)- Dark yallowish brown (10 5
I\ YR 4/2); fine-madium grained; poorly graded; clean; 1
o trace mica . 160-185: 29.5 mins »
160.4-160.8 & 160.9-161.4 (SM-5C) with black 300 psi down 100 ;
}é swining. Pl water E
Ei |
5.0149 987 J
i ' ; 161.8~ 188.0 Siltstone (ML) - Pale brown (5 YR
4 ! - 5/2) grading to moderate brown (5 YR 3/4) @~ 164, black N
i ' 4 " | mangsnese speckling throughout; slightly weathered
: — : 2 with small amount of orsnge oxidized staining; randorn 828 165
! i ‘ ] 1 fine open pinhole size vesicles, some with black man- 8-8-86
i i | P g-nese coating. WL ~88.4
; ! ! o4 - : 8-28-85
I ; 4 WL =111.95
| -1 ~Began drilting with
{ l ~30.24 3" tri-cone and ciesr
i : bl wator,
] ; ; ; ] -Lithologic descriptions
P i : 1/ 70 168-173 Sand (SM) Light brown (5 Y R 5/6) fine to beiow 165 based on
o : i i : d:" kN very fine grained with large smount of silt and clay. ':;:"“m drilling
B . : - .
t i i
! ! :
! <ps ' 173-176: Dritt ;
H ng rate 3
! =35.74 -9 p— o ~ 7.5 mina/ft. o
i JEERE | 173-175 sandsone/Sitgone -Light brown; very
! P tine grained; moderately to well comented. '3.%% 174
~37.2-75- 175-200: Drilling
‘ rate ~55 secy/ft.
N
: E]
SRR
R
; N
* .
. m 175-200 Sand (SM) -Light brown (5 YR 5/8) fine
N . . to very fine grained with large amount of sift.
7-=3
/90
Hitt
~bLidd .|
%.~3

88 = SPLIT SPOON;: 37 = SHULBY TUBK; sre WOLE RO,

O ® BENMISON] P = PIVCHER; O = OTHER EVAmRAr/ON PO/VDS
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= rResBCY
EQOLOGIC DRILL LOG | cuvcwo secc
‘jore - coo.m-_ann * jawaLs FROM wemit, |
EVALOLAT/ON LPONDS NGFD »98.5 £ g7 . 90° —_—
sasun jeonraras nHoan AL NARES ANE WOBSL noLE u:t ovens uaasnPr)nocn v) rovaL earre
9-1085| 9-/1-85| ALE/INFELLER CMHE-75 7% rVsa
lcans necovany Ppria) [cane sanes] 4 B TOP 0" casne weuns L. it |SUFTHIEL. SROUNS waTER laEPTH/ EL, TOP OF ROCR
N/A N/A A4 |740. MF/'T/.BZS FT\DRY/ 9-25-85
HAMPLE BANMER WS NTIPALL. “.:. I..l" " eedS: HaA. /LENSTH . JveesE® BV .
w/A 2°PVC [185.2 A7 R. NELSON,
!  § E »le WATER
4 [ $> PRESSUNE
: 5 ! ! vl TEATS ! ) aeTEe ew 5
. s N i v o swevarien E i SELCRIFTION ANE CLABSIFICATION —avmn mEvUnN,
; H i: s ; i !q- ] : ] enanacran o
IR IR K i 4 ¢ snnLIve, ETE.
HHE ii MR L :
/737910 :m &-o.s (GH—GP)-F}:;:T nhmus;t: .A._,'““;. -
/3/. & m }\uo-c FT.in OW-3. v obigady
/279 4/0 7 [8.5-10 Siity clayey fine gpoed (SM-SC) "L-m on
:/ 10-18 Clay {CLI-Light brown, low plasticiry with bawed 0n vimel xamine
. -//‘ snall amou.of fine silty send. Seme as 1016 FT, Jon of cutt d
19.9 - in OW-3. o.w' drilling
. charecteristics with
N - |20 OW-3 located 11.4 FT
WNW of this hole. Signif
% icent “merker beds”
1 were correiatesbis be-
"J ~ tween tha two holes.
0 . For mors deteiied descrip-
§ b 18-51 interbedded fine sncls #ndt gilts (SM-ML) ) L".’.":.."'m&}
! Saand see Geologic Drill Log
N ¢ O h'mm?}u @ I1BFT
& SYFT.and TIFT. 10
* - clesn cloy from water
m h ways Oritlsd from .
73—13 FT. using 7 8/8
N 563 15 1 -’i‘.’.g',’.,r 0% maduim hioh plsmicty. Sove sa0, | B-10-85: Dritd 10 88
. \g0.£ FT in OW-3.
1 'r“i"s Dritled to
68.9 ' 9-12-85: innelied
52-00 Weekiy cemented gandgoes filtRons (SM} obmrvastion well with
4" PVC et to 133.1 FT
s with screen from 118.2-
E 127.7 FT. See obear.
p B vation well log for con
§ / £6-78 Clay (CL1-Pale brown, sy: kow plasicity: wruction detasits
N7 trace of very fine sand. Sarme s 70.6-75.3 in OW-3.
&/l.9 4 o
SO TR | 607 mm yory fiow fiom sity mieions &,
5094 FH re——ms
N ¥8.9 7 %0 ] Morme Femh i s Some an 87 8-804 m O
\H V7] ao-nshmammmmwm
g 3 ; ;
o o
N 22.9
' ~115-138 Sa0x) (SPSM)-Derk vellowish brown to
—_— madium olve gray fing to medium gramned
. /‘. ]
_ -~/
' T /40 RO THET,
88 = SPLIT SPOGN; BT = GNELBY TUSN: ® HELE NO.
B = BENKISON; £ = SITCHER: & = OYRER EVALPORRT ION PONDS oW -34
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RANCHO SECO (2384 | 1ot | L/
- Tgonapmara ansLE # nem wonmiz.(enanms

E‘V‘AFURA TION PONOS , NEE PRE EBPB0 NOMINAL ao* - —
“n SONPLETES BANL MARE ANG NOREL n.zl u.: ovln-un_.c-h nocn (rv) SIALOEITE
' : 94;' ALEINFELOER CME-75 & /3 |/5.a Ve

ny Prye) 1 & apnas ® [ vO RAGINE {BROUNS BL. HOEFTHIRL. SROUND WATER BRFTH/EL. TP OF ROCK
N WA A AT iesssr | oey
] "‘ﬂl’lu CABNG LEFP He HBLE: DIA. /LANETR +OOORS AV
NONE R.NELSON/

Serve
BAMFLE

DEGCHIPTION ARG CLASSIFICATION

woTEe OwW!

WATERN LEVELS,
WATER RETUSN,
swARACTER OF
ORINLING, BTS.

& 00 AUGER

wh
2

A’3/.8 -

IR W I AW IO O

0-8 Gravel (GM)-Medium to coarse, subrounded with
isrpe smount of light brown (5 YR 5/8} silty send ang
cobbles; trace clay.

. Hole drilled 1o
. with 8" QO

3 /4" (0 suger.
Sheiby Tube pushed
from 16-16.6 FT. but
0.7 FT. of sempie remain-
ed on bottom w0 bottom
olhole = 168 FY.
~Soimoisture Equip-
memt Corp Made! 1920
lyvirmeter st to bottom
of hole after first pour
ing ~1 1/2 gations ot
sharty consisting of silica
flour anc water down
hole to fit 3 hole made

N

At b b bt bt bt 22248334 4. 1131

NN

11111;1111111|1L4L111;1:111113

8-18 (CL-CHI-Light brown (5 YR 5/8] with small

mnd; medium-high plasticity

Shelby Tube. Loow
oH-placed on

top of lysimeter to
depthof 10FT.; 5/8"
bentodnite patiets placed
from 8.8-10 FT.; addet
~2 galions water to
peliets then back filled
to within ~8 FT. of
surtace with more loow
sifted filh,
Tubes from lysimeter
routed to surface through

M18-15.8 Sangd (SC)-As sbove but pricipaily clayey
mnd.

1 1727 PVC.,

Lithologic discription

BOH = 15.8 FT.

based on visual examing:
tion of suger cuttings.

09 = VALY FFOON; SY » SHELAY FUBR!
® o BRunIoSN]

s TCHEN; O = BYREA

" EVAPORATION FPONDS

HaCrF ¢

e et 4
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LOGIC DRILL LOG

RANCHO SECO

/1833«

£-£

SNERY l.

/o /

=
EVAPORATION PONDS

COBREINATED

N34 »r3S

£/E * DO NOAP/NVAL

jANGAE '.O.. RNONIZ. [BEARING

;‘. “n jcommLETRS

9-/5-85

niLan

2-/3 ALEINFELDE,

NG MARS ARD WOPSL

CME 7S

noLE sias [ovansuananirr.)

mecx V)

75"

jreva. orrn

/7.5 KT

aonE nageveny Fria)

/A

L 1)

MA

|RL. TOP OF gANINGS

N/A

Vs2.857]

BEPTHIEL. SROURE TATER

DORY

[BEPYH/ L. TOF OF ROCH

N/A
[satma SR WA NT/F AL
%

CANMRG LEFT (8 KDLE: BIA. /LENITH

NONE

LOOBEE BYI

. NELSON/

!*g
i

!
:

aSanrveay

!s
:

g
:

WATER

TRSTS

it

{;
;t

WU TO

SLEVATION

DerYn
GBAPNE LOS
SAMPLE

VEIENIPTION ARD CLASSIFIZATION

GO0 AUGER

/152.8

O

IR T NWE BN W W

/0

/4/. 8 -

/863

3

W EDWEE N RN ENET N IR EE RN ST

0-1% Gravel (GM}-Medium to cosrm; subrounded with
large amount of light brown {5 YR 5/6) silty send and
cobbles; trace clay.

11-17.5 (SM-SC)-Puie yeliowish brown (10 YR
8/2); o wresthersd with orange oxidized staining;
-very fine greined with large smount Clayey silt.

BOH = 175 FT.

8 = SPLIT W OON:

AY = ANELBY TUBE]
B e QENNININ] P n HTCHES| O = OTeER

" ELAPORATION PONDS

MOLE @,

A
tRCF t9-t




mrC

v -~ . . roesaaY OB B, janaey »e. v N
GEOLOGIC DRILL LOG RANCHO SECO /233at| 1w 1 | B
EVALPORA T/ PoNDS NS+ S8 Lf +80 NOAMINAL 90 -
%i‘u conssres o ANL BARE AND HOSR. ‘-ou"un [ovenavasanpr)[necu Pv} reva. osrTe
9-5-85| 9-9-88| ALE/NFELDER CATE-TS & E9DFT
. oy Prie) cORe ..‘lli”w. '.L. o “- CASNE PBROuUNRS Eb. SEITNIGL. SAGUND WAYER . [OSPTN] B, TOF OF ROER
/A wva | ro| /A 212575 peer
AL HAMMEE BEI6 NT/FALL GARNIE LEPY Wt NOLE! BIA, /LANSTH Lesete av) ;
/90 LB/BO*  |Backr L ED W SGROUT| R. NELSON/
4 ! R ':c‘;;::.nc
‘!!z “ B v g e
i ’ } $ 5 ) [ « | ELSVATION f ! ! SACRIWTION AR® CLASHFICATION mm. .
: ’ H g i . E . H
1, ol 2 7473 | O Hole drified with
24|85 /.85 / 04 Jan (5" Grayieh (104 7741 very fine 3 /4" iD 60D maw.
wwa' w il iorge srrount (40-80%) silt and fine-medivmn -
, pravel _ Tube Semgpler
L ré
s e - -~ o\ HD%G%‘G::FW subrounded with
2\~ 0] :
/34 8- $.5-0.0 Clgy (CL.5C)- Pole yoiowish brown {10 YA /2]
- w (5 YR 8/4) with 30-40% fine-medium
/33 .3 - L gond and gravel; low-medium plasticity.
55| <l 5|28 /0] |
222 TE . 8~16 {SC. GC)-As sbove but wnd s
-4 grovel " with sorme (15%) cobbisa in clay:
4 grades to below.
S-G|AsA pg,
WNzsios| /67| 10 L“}?j 1
z7o7E 15%5
Ficdadr—a /853 ]
28059 567 | s 4ts~ T 55 0 L £ 1) et
\¥) : 20: plasticity; trace corrm sxea
2% ]
ST :
/834
024151 607 | 974s~ :
]
25 30 {SM]-Modersts ysthowish brown {10 YR 5/4)
S5 - ; s0ome y
27|00 %‘“ mm;mmm&w?w
S U5 /5/ 6
55 vz.s | e
1 BOH = 29 FT.
a5 ~
o e o ncnn o - avea EVALPORATION FONDOS 8-/

HRACF 194
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L -1 {34 00 N0, SREET RO,

RANCHO SECO /23234 | / o /

Nre CODARINAY(IS |ANELE *ROwW HORIZ. [BEARRE .
EVAPORATION PONDS | NESr+H£8 L/ 2rde NOAFINAL 20° —_—
{saeun jcomeygvas |emician I ---;- AND MODEL oLy sizs [OvensuRerairT)[nocx rr) [vovas ogeYR
Ft-85 |9-F-B5 | KLEINFELDER CME- 75 &" E9F7
IGORE Rggoveny P"J\' I1CORKE DOREBS | MAMMES [HL. YOP OF CASING ...Ul‘. [ {™ SAPTR/EL, SHOURD WATERN - EeTHR/EL. YOS oF ROCHR :
N/A MA | 2 | N /BEIFT|  Loey o
SAMPLE MARMMER WEIGRHRTY }F oLl CABHE LEFYT (N ROLE:. DIA LENETH LOGSES Y e
140 LB [ 30 BACKATLULED W) GROUT | R.NELSON/
>
iy HHE 1T PRESSUNE
144 i H : 2 ! !: TESTS ! . NOTES @N:
l; H iy HEIRSS sisvavion | v |2 SEUSCRIPTION ANE CLASIICATION WATER LEVELS,
vi® |82 [ - . 4 wATER AETuAN,
§ A TS Bl ommEny
wlg [ ] » L11% N €.
!;;;g:i":g-»% :
't S8 72-6-5 /3827| O . itied wi
| [Fleed D T
: - ] 0-6 SM)-Lé i i * CTS=Conti
bt Ll B
i fine-medium subirounded grave!: few cobbies; dry.
S TS s i
o ff@ 25125 100K | 7MsF| | /32.2-
R (¥ ' ]
SN Y3 433 p 6-11 53 (MH)-Moder YR 4 :
P %/ . oUTE /, o= E -Mo h ate brown (5 4/41 w0 pale
W (|ZVOVEIT/E | sadan pams JHIEL = ommmsmimn g = e
- /03
C ™ ' /27949 1 . _
' - 11-14 Silt (ML)-Moderate vellowish brown (10 YR §/4;
. l— with some (30%} very fine sand: siightly weethered with
E 525; /.55 355 4 4| traceo! orange & black oxidized stamnng: camp
1 = /5.9~ :
~ B "...1 14-17 (SM-ML) -Moderate vellowssh brown {10 ¥k
; Q 5{4_): vory Ww.vm'md with jgrge smount (30-40%!}
E 5128/ 5| 487 | 8 A5~ {11[]ls] s rooe ciov: aame.
Ol : /27,9 - |
S$S FaZ 7
g 2*|/ -S5[S = Ul 1722 5t ML1-Moderste vetiowisn brown (10 YR 5/4:
5 - b~ with bl oxrdized Motthng with some (30%] very fine
- sang god trace ciay and rare fine-mediom mand lonpe:
20~ demp (as 11-14)
_ n
E 6.9 3
Bd-E ' ..
Vs I e v
Q & 22-29.0 5and (SM-ML)-Mocerate brown {5 YR 4:4)
| 25 4 k= With biack OXW02100 (O Manganese) MOTHIng, vary
Q _ : 41 1t grained with large smount (40%} silt - wace ciay
Qszcz.o BOZ9TKSE il
g RIRE
S5 [87757%, L |
Ssys 22 | 094 |
; 4 | BOH>29FT
E | | L 120 |1 ) !
! S - i
! : - : I
LY = :
| S il ]
. L et - PAGE_ 05 0F 0D
E U8 = SPLIT SP0ON, ot = SHNELBY TLBE fave - T TS
[ 0+ BENNISAN. ¢ o MITCHAR. O = OTHEA i _:V[,DO/?Af/@” PONCS ' Z-2

HACK 19y




EVALPORATION FPOND

NE2SA30 EF£or60 NOM/NAL

s0°

GEOLOGIC DRILL LO6 | “eavcro seco 2334| ) e/ | B3

mnocn {Tv)

[TOTAL ORPTH

" faw LETED [ORILLEN oRILL MAKE AND MODSL MOLQ 9iZ2R [OVERBURDEN [FT.)
9-5-85|9-5-85| ALEINFELDER CME -75 &” SBFT
iconE RECOVERY {Fr/e) CORE BOXES[SAMMLES (KL YOP OF CASING [BROUND SL. PEPTN/BL. SROUND WAYRR DEPTM/EL, YOP OF ROCK
N4 Na | ro | w4 143.0/7 | ORY

SAMPLE NAMMER WEISMT/PALL

CASING LEFT IN MOLE: DIA,/LENSTN

BACKFILLED W GROYT

LOGSRED BV

R. NELSON/

k.

7E

..EE::, - WATER
HHHHHI R PRESSURE ] s
A HHHHEN - e 12 1 asven Sovees.
5; : 8 : : :f' :; : = .I.IV.ATION s 2 ; DESCRIPTION AMD CLASSIFPICATION WATER :::"::-
HHHEHBHIHHEHY R Rt A
HHHHH R R T L :
I I ' -
S5 slo.s 8-5-4 /43 o /| 0-2 Sand (SM)-Grayish orange (10 YR 7/4), very fine -Hole drilled with
2"/ . =) ?;:)I‘;ng rv::tet} farge amount (40%) silt and small smount 3 1/4” 1D 60D auger.
Ve 74 1 Ry - * CTS=Continuous
/T Tube Sampler.
R "
o
— S - o I,
S 5)/.52% Wit
7 1 2-14 Grave! (GC-GMI-Fine-medium subrounded with
_* .: || large amount of sandy, silty clay and cobbies.
Q RLDVERY 5o
WN2slo4| 767 | 7oolsance ; B
O E4VAD 1M uar i 9
N 0 JHH
S -/ i »
Bl =T 1%
Q SAMFLE 1 j
N 4
m*\\ 2.510.5] ZOZ p/a?zfledrf& | /29 . r‘/&}v
BN SAVED 1M 4R i
N = /5 = r~| 14-17 Silt (MH)-Light brown (5 YR 5/6) trace of
52” 15|51 6—;—6 : Z Eﬂbﬂagseo?ig?;eﬂlg;im:‘;mm plasticicy; trace of orange
. 2Ty ng.
12 - '
N 3/ N
_ Y\'LSZ&' 2.3| 927/ 7 K5~ ] / 7\ 1722 Clay (CL)-Light brown (5 YR 5/6) silty with
Lk-’rw N l':;%ee:n::':nsi(z::(sldo%l fine-medium sand; low plasicity:
5= &0 / : S
sS 2-3- 4
e ] /
- -
2/ 4 A
N A
e
:4 ', 2/24—)28 (SC)-M:jderale vellowzigjgorngn {10 YR
P i i h %) sil
S5 P PUCZETEL 2530775 becoming sighty ereaner wiindeatr oY O
2 *TiTes: 17
1/
g

z£

BOH=2BFT

S8 * SPLIT SPOON: 8T » SHELEY TuURNE:
D= DENNISON: B o PITCHER: O = OTHERN

EVALORLTION POIZE

T HM&CF 19




sEnlnalc na'll Lnﬁ eRQiaCY . 08 NO, mcv.uo. "aLE NO,
gt Adhee , RANCHO SECO IC33L | [ e/ -
SOCDIATES . A AE "R 8.\ AReS
EVAPORATION FONDS | NLS+IO E//rGG MOMINAL oo
jsasun ) «RTae wean RILL MANE AND non;t. noLE sizk (Ovannuneanirr.){nocn Py} TAL QRPN
9-L-856| P-5 KLEINFELLER CME - 75 &” “29/-'7’
ICORE RRCOVERY P'J‘, s &8 jAL Tes OF CasIng [SROUNS ¥, BEPFTHIEL, SROUNDP WAYER DEPTR/EL. TOP OF ROCK
] A4 NA (10 | wAa  |193.8FT)  oRY |
SANPLE wAlMKOR -t-.nl;nt.s CAMNE LEFT 10 HELE: DIAJLENGTR LOGCER WY
/40 L8/30 BACKHFILLED W/ GROUT| . NEL scw/
L 41 WATER
3y ! 2i8inle = ‘
HHHHH . =
lg g ! E s .f. ;s " . | BLEvaATION E g E BRACRIFTION AND CLASEW ICATION ::;:: ::;;"'
HEAEHIH HHE Y L SRR
’ ! ' . E‘ 4 i g e, SYC.
* ' /¥3.8 0
A 0-2 (SM-GM)-Grayish o R i
282 slod 167 | GEmsatemt e m QAT | S e
O J 4/ 8B Jh medium gravel.
i H * CTS=Continuous
%5' 502 /::;//. -41 { ?«:3« 3 m(g:‘yl::::—medum subrounded with Tube Sampier
dl } ) '
/39.39
. % -
</ 4.5-8.8 Clay (CL)-Pate yellowish brown (10 YR 6/2}
1 to moderate brown (5 YA 4/4] with some (20-30%)
=5 o> b fine sang, silt snd fine-medium gravel. low plastcity.
735 1 Jmr
i 0o 8.8-12 Sand (SM)-Moderair yeitowish brown (10 YR
. QQZSOG 24/ AR ;;:l::.xmuynm with some (~30%! cieyey .
- » ), 4 4 . 5.
N /5/ 8-
- % . 9-4-85
525"45 " /3;4 MOkST ?/ E 1215 Clay (CLCH)-L gt brown (5 YR /6) trace of 9585 120
_/._* & biack oxidized Raining v: trace orange
I E8B.8/5 A
WN25809| 357| SASF p %
Oy, A | 18~20 Sand 1SC)-Light brown (5 YR 5/6} Yine-medium
525’ /5/54 >y :. :":;‘n'ccd": "'clo:m mﬁT‘:JO-AO\t ilty clay; iow
£gVA i—-——/g ¥
7838 1&941 ;
Y
]"" 20-26.5 Saod 1SC)-Moderst i
s 75203} T 0 e e praenas s some 120.30%) cloy:
2"/ 5.3~ ¥ ﬁrﬁhgyﬁm&:"ﬂn i pilop o g
253,
9 7, ¥
&&25/./ <z 7| 'k~ 7zl ¥
VR ’ 0y 7] | 385293800 5SC SP)-Par veliowst orown (10 YR
(X5 =78 + A.—- mwu ;tc yeliow:sh prown {10 YR 5/4) fine
WS STea 1 PP | | Laa | TN Rimeimccam e
4 ] BOW » 28 F1
183G :
. . " |
j " !
( ! ! \ | ‘ _‘j i ; i
: i ! i ! - o o
- ; i ', : R T | LA 1O
Lo e PAGE_JZ0F D
IBON; P = PITCHEA. O = OTHENR EVA,DO,PA)’/O// /OO/\/OS £

HHCE 19
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rROIEEY oD N, I1NEEY NO -c—... »0,
RANCHO SECO IEIBF) /[ o0 / B-5
L : CODABINATES ansie raom wenix. Joranine
EVALORAT/ON PONOS NLO + OO0 FLPEO0 NOAYNAL 20
. . [COmPLRTES RILLER . i MANE ARD MODEL nweLE sIzE uvcnounou,h_) nocwu {rv) rovaL serre
) G &85 KLE/NFLELOER CAIE - 75 &” &4 F7
.iw“lll negovany Py e} |cONE oS (e as [BL YOR OF CABNe  [BASUND uL. PEPTR/EL. SRGURS -l-."ll DEETH/EL, TOPR B ROCK
' /A VA | e | w4 (91947 orRy
PLE HABUMERN WEISNT/FALL CABING LEPFT 110 HOLE: BIA, fLENEYR [LosO RO BV -
/9018 ) 30"  |BAckFusiED W) Grour | R. NELSONV/
" 13 "
li ! HHEH i‘ PRETUNE
31H! HEN I 3 ks aves evews
ii . § H 14 .S. ;E 1e o |REBVATION s ‘i' Y BRSCAIPTION AND CLASEIPICATION eATER RETUNN,
1; e ;. a: - | 2< |w H H i :un-::.vc-'o’
!’ s [ ; saieke :: !!; : oRiLLING, &vC,
¢ s ! 4 . : H H
X 56-% /9797) O TN | 0-15 Sand (SMGMI-Grayi OvR7 ] ed wi
27/.510.8 75 SO bl / _\,',i:y H:;%?mm;a ":-ith .J&lm'mi&sm sli;’and 3"17'4.?"’1'0'?'" Olt)hnuqe'.
R '* CTS=Continuous
1M Tube Sampier
1 | o
5-2. - wm subrou wi
] or fiemn?vﬁ#ge":iitsv'ﬂn?:amc?bbmwbo ed wth
5-’. <J
1h
r3as I 5
P Zm 3 5-82 CL)-P Wit rOWn ;21
AP T /B3.7- :‘ﬁ it veri T o seun e (200) sty mrar
= 0 :'-.hq 8.2-10.5 Graval (GM)-Fine-mediwm; same as 1.5-7.5
) ik Bim
— |y / 8/ L ‘
IV X
nilzs).«| 567 . _%a
e M R
RGP PP EEZ ) /4 amaunt (40%) very fuoe sty sond
~ 2|/ , =5 :/.—
- v
n s | 126.9- 15+
- Y ; y
N2 3| SZ7| S e diien s
"] PHELRLED ; SAVED it
w M bl
2FYASE Bl E 15-24 Grgvel (GM)-Medium cosrse subrounded sub
q4MN rounded with interbedded moderale yellowish browr:
~ r’ {10 YR S/4) fine silty clayey sand.
Al
] “1 }
-d il
1
7779 Iw:ia
B BOH = 24FT -Auger refuse! @ 24 FT.
25 .
9 i
] |
i ;
| 10 !
| - ] 0
Lo 30~ i |
I 3 '
| A N :
i ! i , = I '
z ‘ : 7 _
70 :
R ,L l 251 PAGE.9%_OF_{%D
$8 % BPLIT SPGON: ST = SHELEY TUSE: wre {MoLs NG,
o o‘lmuno:; . nrcu-:; o= o. " - FVa ijZf/O/V : /DO/L/DS 5-5

HA&ECF 1%-¢




Rrt

p PROIECY JO® NO, SHMEKY NO. NHOLE NO.
GEOLOGIC DRILL LOG | ~civcww seco /2384 | )=/ | B-G
[ 134 4 COORGINATES . ANGLE FROM HORIZ, |PEARING
EVALORAT/ON FONDS NLD + OO0 E/E+OO NOA/NAL 20°
pESUN comrLeTaD [ORILLER y DRILL MAKE AND MODEL “OLE ;,lll oveasunoenirr)irocu (rv) [roTaL ORPTe
9-G6-85| 9-G-85| KLE/INFELOER CME - 75 e : 29 F7
CONE ARCOVERY "7.[‘) CORE POXES|pAMMLES |BL YOP OF CASING bno.vnn L, ORPTH/EL, SROUND WATER DEPTH/ KL, TOP OF ROCK
- Va4 | 7 A /AB.OFT | DORY
?,.._ SAMPLE NAMMER WEIGHT/FALL CASING LEFY IN MOLE: DIA./LENSTM LOSSED BY:
g /FO LE ) 30" |BACKFILLED W GROUT | R. NELSON/
e U PR | : |
HHHHHER L e |8l _— I T s,
=! < H 1 l-) ..: ; > : - ELEVATION : ! ; SCRIPTION .A'ID CLARBITIC WATE®N RETUNN,
HEHEHE I HH RN SR
HHHHH B I R L :
58 52 ' /8.0 O 1] 0-25a08 (sM-GM)-Grayish orange (10 YR 7/4) very ~Hole drilled with
2 L5006 > 4 fine grained with large amount (40-50%) silt and tine- 3 174" 1D 6" OD suger.

i medium gravel.

F_l A

) st
1
sl

;':'. .""‘. /4&.0

. 2-8 Grgvel (GM)-Fine-medium subrounded grave! with

| U U U NN S |

moderate reddish brown (10 YR 4/6) with large amount
{~40%) fine-very fine sand: low-mediuin plasticity;
gradationaf to below.

T sz
o pR|ases| ool

- fine-very grained silty clayey sand; few cobbles.
. N1 [4

- ) 'h

5 r90.0 {4 $5%

tvee . .: 4

e /0 % 8-15 Clay (CL-SC)-Moderate brown (5 YR 4/4} to

T (PspsiEes

Va

ddd bt A o 10 3 k13t

_. /33.04 /5364
- 5@2.5/.5 7z=7 P

15-21.8ilt (ML-SM)-Same as above but gredes to silt
== with some _(15%) very fine sand; slight plasticity.

ss
- 2” ﬁg a1 &

!
I

]
1

i

- - - 12704

N ' 5773 Y
P Al ¥ .
- L7 21-29 S3nd (SC)-Moderate yellowish brown {10 YR
LS 5/4, fine-very fine grained with large amount {40%)
. = 5 ciay; trace silt; damp.
>Z-70, | P
o sS e e ! <7
P A yeo |l ¥4
i ! E ! BOMH = 29 FT.
| ' 30+ ! ‘
| ; T i
? : o4
i - .
: L.
! A i i i 1"":‘5--1 id
88 & SPLIT SPOON; ST » SMELEY YUSE: eire
- © * DENNISON; P o PITCHER. O » OTHER A 5/4150/?;4 7'/0// /00/[/55
HM&CF 19




s‘ )LOGIC DRILL LOG

NOLE N0,

sRoIEEY 208 NO, 2 {enBET NS,
RANCHO SECO 12334\ /7 |B8-7
cCORLINAYAO ANGLE " ROW woR X, |eRAMING
f VARLOKAT/ON FONLS.| NMBEASO £ 7 720 NOAS/AAL [- o
llomo IrY TN ) ORILL MAKS AND MeREL ®KOLE BIRE ovi--u-ounhj necn frv) roraL neern
9-G-85|96-85| ALEINFELOER M E-75 " 24A2FT
ancovany Pria) {CORE SORESMAMMES L YOF OF CASING .-.unb [ 19 PEFTH/EL, GROUND WATESR DEPTH/EL. YOP OF ROCK
/A ma 8 | wA % |
SAMPLE MANMAEA WEWW NYFaALL CAMNS LEFT N HOLE: DIA./LENGYN LOSBAL aY:
140 L8/ 30 BACAFETLULED W) GROUT | R. NELSON/
13
!E !! SE H 8’ PrEsRURE
44 wids ; e TLATS § wores on:
3] i ! ‘:’ HEN ;: - - |2LuvaTION 4 v ! DEGCRIPTION ANG CLASSIPICATION :::. :'.".""
- Hy a - runn,
!2'; l; g:. 5 N "I - : f ! : exanacren or
; H § I SNEEHNE R < PRiLLING . EYC.
i ;;g!l' .;-‘-3 H
S SR
7 . " suger.
] CTS=Conti
'-“ :)-ng ?"%;%ﬂﬁ(m)n:::v::dum subrounded with cobbles | Tube Wh:'mous
4 )
54
: "
/36.64 J
B /{ 85-12 {SM}-Moderate yellowish brown (10 YR
TEli 5/2) to'pafe yellowish brown {10 YR 6/21 with some
JULRTI™T orange & bleck oxidized staining; tine-very tine grained
) with soma {20-30%) sitt; clayey from 6.5-8. -
12" r.5\/. 57/ :::'
r50./4 %% i
N2 o] sa7| Zugees Yot e R
\Y JAR 3 '
m E8./ /5
1.0j0.8 aolz’ - WA 15~17 Silt (ML -Moderate yeliowish brown (10 YR
Y =07 - - :ju‘l)n’l’t'p ntmmn:;blad( nmmnn ame a3 6.5-12
2%/ 5|/ 5755 /26./4 1
57
Q 17 17:24.4 5309 (SC)- Mode.ate yellowish brown (10
S|252.2| 487 T KEF 2oy 130-40%) Clay. viace 3. bacoming Dare venigwrth
Q » 14 brown {10 YR 6/2) @ ~ 23.5. moderately cemented
B / with fine gravel.
P14 2 il ¥
03 /8.7 s ~Auger refuss| ® 24 FT.
X- |0H1045 > 25 BOH =244 FT.
11
] |
8o ||
: | | 11
I ol |
I 1 ;
[ ! _-
o 11 PAGE /00 _OF 185
; | S 25 | , OF
98 * IPLIT SPAON. 6T » SNELEY TURE: TR . moLw wo,
D » DRMNISON: ¢ o PIFCHER. © = OTeER S VA L,L,0RL 7 ION PO DE &E-7

H&Cr 191




PROJECT . 08 NO, BHEET WNO. noLE NO.
GEOLOGIC DRILL LOG | cirvcro seco \v2334 | /o 1 | B5-8
[ 124§ . . COORDINATRS ANGLE FROM NORIZ. |[BEARING
EVALPORAT/ON FONDS| NIB+E0 E/rE+30 NOAT/NAL 20
Lered [owiLLER ORILL MARE AND MODSL “OLE si1Zr {OvansunDan(rT.)|nocx [#r1.) [TOTAL DRPYN
9-5-85| 9-5-85| KLE/NFELOER CMIE-75 &" e7.2~f7
ICORE AECOVENY ("’.I., CORME BORES[SAMIMES |EL. TOP OF CASING eROUND EA. DEPYN/RL, SADUND WATER |DOEPYN /KL, TOP OF .o:.-
ny/A ma o | wA 198257  ORY
SAMPLE MAMMER WEIGHT/FALL ) CASING LEFY IN NOLE: DIA./LENSTH LOSBRD BY:
/40 L8 [ 30" ACKFILLED W) GROUT | R. NELSON,
g >
HH g : : E 3 (E, PAEISURE " ‘
HHHH RN - A STE i
= : < g = z ::' ; > " w | ELEVATION : v i‘ OESCRIPTION ARD CLABSIFICATION wATER .."‘.""
RIHE :' 2i(sdls 3 5:]s.8 H R CHARACTER OF
so|%itiS%(wl} |02z I FEFEE] o < |® oAILLING, ETC.
dleld i |sglocalen iacy M
EHEHHHE M R L :
FR i : : .
s R /28.271 O : -Hole drilled with
2 LSS5 Byninnid 0-3.5 Sand (SM-GM)-Grayish orange (10 YR 7/4) 31/4" lrt.'as"glr!)-uga.
. very fine grained with large amount (40—50%) silt and
- 3] 14 | fine-medium grave!. ;CbIS;.Conwuous
‘ Bag) U mp
n | 7.7 4 BUB
- ' :/ 3.5-7.0 Gravel (GC)-Fine-medium subrounded in fi
- - 5 T 3o e et s e
szu 1.0 |s.01%% 5/% 4 ‘:E cobbles and clayey silt.
Ja
14
/). 2 - 4
- v.2 ~ 7-9 Sand {SC)-Moderate yeliowish brown (10 YR
A/ 5/4) fine-medium grained with large amount (40%)
/39 2 X silty clay: trace aravel.
. <7 V,
- ' 10 / || ©-12Clay (CL)-Pale yellowish brown {10 YR 6/2)
: 5S 7-/0 7. j to moderate brown (5 YR 4/4) with some {20-30%)
i = 1.51.&5 =] _/P fine sand, silt and fine-medium gravel; low plasticity.
s36.24  Yoed ]
o R 12-15 Giguel (GC.GM)-Fine medium subroundd in
. moderate i i}
g‘\;}2507 252: ] i mod matri:e. owi rown ciayey medium coarse clayey
Y| !
/33.24/5
S5 573 (M=
2” L5155 2 §
] 1 15 ~ 20 Silt (ML}-Maderate vetiowish brown {10 YR
s 5/4) with large amount (40%) very fine grained sand
Q _+ _1 trace cluy.; gradational contract with below.
R2s(e#| 9¢7| 6 MsF sl
- AT} ' 1
[1E28.220
s 2-7-/0 p
CRAE-] 77, . 7| 2023 Siit (ML)-Moderate yellowish brown (10 YR
= 1= 5/4) with small amount (15%} very fine sand: trace
. clay; slight plasticity. .
Q /ES. 2 panat
NS A T 23-25 (SM)-M
b%‘ VF sl.8) 727 | 97KSF ik ,l' % 23-25 8ang (1 c)uy:vd:'f,:le yellowish brown as 15-20
\] Lt el
| /222 AZE
52 lo-8lo.8 P 5% ! ul 9| 25.27.2 Sand SM) -Moderate yellowish brown (10 YR
i i : :ill?) very fine to fine grained with small amount {5-10%)
S210.710.7 175 2% I \ /220 e
j A | i '_‘ BOH = 27.2FT. l
: P i
| o o
i | [ I j |
! ? I 4]
: ! N
i i i . 'j ! ! :
- ‘ i :
R {
L el PAGE/0/_OF {85
a8 = $PLIT SPOON: 9T = SHELBY Tuse; TS WOLE NO,
.. ® PENNISON. P = PITCHER, O = OTRER i fVAPOkA 7-/0” PO//OS 5-6
MACF 19y
0 S i,




_ 6 ;'OI.OGI(: DRILL LOG RANCHO SECO /233 | [ o/ | B-9
Josve COONBINATYES jama e FROM HOmMT. [suane
EVAPORATION PONDS| N3S »/8 £S5 +00 NOM/INAL S0 —_—
LETED |BRILALER IDRILL MARE AND MODEL nOLK Biza [ovansvnecnpr)inock Pr) lrovaL DEPYN
9-6-85)9-G-85| KLE/INFELLER CME =75 &" 24 FT
|CONE RRcOvERY PT.I\' CONE PORER[SAMMES (B TOP OF CADING ASUND B, PEPTNIEL. SRAOUND WATER BRPTHNIEL. TOPF OF ROCK
/A Na | s | a4 /80.5F7|  ORY |
[SANPLE SANKER -ll‘nfl":k CABINS LEFT 1N ROLE: BIA./LRHISTH LOGSAD BY:
/90 L8/ 30 BACKFILLED W/ GROUT | R. NELSON/
LT WATER
BRI PRESSURK
A EHEHEN - fla T e,
[ z FHi 4 : q.‘ 'f. S E ) - | FLEVATION E @ ; BESCRIFTION AND CLASBIFICATION wATER NEYURN,
; R HH A SRS
JELIE A =
5 /150.5 | © T 0-1.3ang (SM-GM)-Grayish orange (10 YR 7/4) very -Hole drilied with
oY /49.5— p.1. bnow.med with large smount {40-50%) sift and fine- 3 1/4” 1D 8" OD auger
i 415 medium gravel.
5 '* ] 3 o L * CTS~Continuous
3 - 1-4 | (GM)}-F ine-medium subrounded with tine- Tube Sampler
e 4 very fine siity sand; few cobbles.
£ /46 ~5"‘ /
’525;' /.5 5"——;—-‘?'/" ° i/ /] 4.9 ciy cU3-Moseute yellowish brown (10 YR
- ‘ 3 /_ 5/2 with large amount {40%) fine grained sand and
7] / fine gravel,
i - > /
r4/.5 ﬁ ,
; 0}
T 2lslsZE 2
. 5 ) 9-24 | (GM-GC}-F me-coarse with cobbles in dark
yeliowish brown {10 YR 4/2) sendy sifty Clay: thinly
interbedded fing-coarse sand layers.
Y .3-Af-/S - L
~ | PesirsFEE fys
a coa
o W28 2| 48T | DSIUREED;
ot ) m LPYE Vv
boerd vy Y 4 -
sSs
o =4 VE-3 /-5%'" /26.5 4 5 -Auger refusal @ 24 FT,
s BOH » 24 FT
o 25
' 30+
— X j
! 3
R 1 |
— : \ \ { E A N
: P = LA o
, L L 253 || PAGE /L OF
B e DENNILAN; a'- PITCHER, O » nn-lu EVAPOEA 7‘/0A/ PONO‘S 5_9
H&ECF ¥




W C 0104

' snosECY o8 NO, SHERT MO, HOLE WO,
| GEOLOGIC DRILL LOG | ~ircwo seco 12334\ o/ | B0
" [orem CODRDINATES . - AMSLE FRON wORa. [BEANING

EVALORAT /ON LONLS N335 +/8 E/E5+00 NOAMI/NAL =] —
u aTED |[oniLLER MiLL MAKE AND MOBSL noLe ;/a:c ov.u.unoun[n.'_ nocK (rv.) ITOTALDEPTM™
D-G-85| D-6-85| ALLE/NFLELLOER CME =75 L& 97
jcona ancovany frrja) CONE BOXSS[sAMMLES [KL TO® OF Casing [sROUND EL. CEFTN/EL, GROUND WaATER DEPTH/RL, TOP OF ROCK
Y A | e | A /5.8 FTE| oRY
SAMPLE NAMMER WEIGHT/FALL CABING LEFY IN NOLE: DIA. /LENRSTH LO3eND wY:
/40 L8 [ 30" |BackruLED W GROUT | R NELSON/
> ;
HHEA AR .
HHHHH R s A Taves cevecs
: : < 3 MK -‘ 3 - » | SLEVATION 3 v Y ODEACRIPYION AND CLASRIFICATION wATER RETURN,
Za{eiz|® HEH TN i Sclu ¥ [ 3 ) CHARACTYER OF
!3?:2:3 2: syl s !53 ° : d oniLLING, &TC.
) -
S5S _@_ﬁ'_i 5.8 o 44 SM rayi -| ri i
2|50 HH/ | Fine aimed with lorge smourn 140,508 i ond T~ | 3 174~ 1D 6 OB auger
4344 : i~ medium gravel.
/49.8 - :
p
BIL
14tk
-8 GM)}-Fi i
s3I e e and e rounted
Bl
- \
/2284 f
/o )H
SS #-6-8 - '
P 1 e i 8-17 §ily (MH)-Light brown {5 YR 5/6) t moderate
-] [—] yellowish brown (10 YR 5/4) with some fine to very
/39.8 - - fine grained sand and clay; trace of orange and black
-1 ] oxidized staining and clay; gradationsl with below.
57 | | ] '
pale.slz.d sof | s MsA | alf =
.
T /5 ~
D565 F=] pajre (it
/54.8- ,j;"—
i
sr” . | 1 /jﬂ
7412512/ 827 | #-5|KSA TS| 17-22 Sitt (MLCLI-Moderate brown (5 YR 4/4) with
] j’i: smalt amount (10%) very fine sand; clayey.
01U U )
ss & -2-5] NN
SIS S5 wer it
129,84 P24
- /n
ST, :/ " .
>¥ese.2 88% J% 22-29 Cisy {CL)-Maderate yellowish brown {10 YR
5/4) with some orange & black weathared speckling;
=< prveyy 25‘_4/" large smoum {40%) fine 1o very fine gruined sand
2 AVRAVR 2 TE ] /8 and interbedded pale brown silt; uncemented; dsmp.
2‘3“?‘ J/'—
£s = .
2" V.55 5 /22.8 ‘49
' - BOH = 26 F1.
SO~
7 ' !
i B
PAGE /03 OF 18D _
88 » BPLIT SPOON; ST = SHELBY TUBS; aire MOLR NO.
O » BENNISON; ¥ & PIYCHER: © « OTHER EVALORAT /ON POA/DS 5-/0
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SO

' i : - lemosmey . o9 NO, seaay -n.. NOLR WO, g
“~ | GEOLOGIC DRILL LOR | mavcwo seco 12334\ 1o 1 | P-7
Lo ure . coon uNATES ANGLE FROM HORIZ.|BRARING
; EVAPORATION PONDS| NE3+E50 ES5+50 NOM/NAL 90°
R . ™ COMPLETRD (ORILLER . BRILL MARE AND MODEL #“OLE siZE lovensuRoan (Y} (macn (rr) ITOTAL BENTR
9-9-85| 9-9-85| ALEINFELOER = | CME-75 6" /OFT
T coORE REcOvERY (Fy sa) CORE BOXES/MAMPLES (N TOF OF CASING  [CROUND &L. PUFY I /EL, SROUND -Av-u. IORPTN/BL, TOP OF ROCK
/A A | M MA  |mzsArH oy
' : SAMPLE NAMMAR -l|cuvlrnu. CASING LEFT 18 HOLE: DIA. /LENSTI LOSGED BY:
N/ A , N/ . NELSON)/
welBiSlei2ie wATER ' :
swldis|uEly e PRESSURE o
. AN HHH R TESTS % | woves om:
. edlle H METAN H M swavavion | v |d DESCRIPTION AND CLASSIPICATION WAVEW LEvELS,
HHNEHER I T PR AR cmamacren on’
R EE IS aH HRELE
BRI HHER M AR R L :
L /42 O - . : ~Hole drifled with
| SRS e | T B
- 4051 i ot
. % 26 Gemeet oA N . for E-18 test,
lu . lr—d itrre cll‘yGey,’s_ilx?;,:defmm subrounded with cobbles ~-Log basod on visual
\') ) examination of auger
—_ % 5 cuttings.
% /36.51 ] .
N | | e e
L /34.5 - %
: 724 4 ¥4 Lesrsuaico
e /525 J/A B.5-10 Clay (CL-5C)-Same 1 6-8 tut ightly more
- o 1 BOH =~ 10FT.
]
]
' ]
]
-
]
| 3
I -y
. 1 V ]
: PAGE04 OF 18>
88 = SFLIT SPOON; §T = SHELAY TUAN; |WTE ' non.l. "e.
® o QENNINON; S = FIVCHAN © » OTWER EVA /DO/?A 7'/O/V PONDS R P"/
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GEOLOGIC DRILL LOG RANCHO SECO 123341/ o / | P-2
-ors COORDINATES ANGLE FROM HORIZ. IBEARING
_ EVAPORATION FPONDS | NF3 +50 £/2+05 NOM/INAL - 90° -—
N P wEYRO |[DRILLER ORILL MARE AND MODSL xoLE oIZR ov:u-u-o.lu('?.l rocn (rr) [TOYAL DEPY™
. |9-9-85|9-9-88 xLEWNFELOER CME -75 &’ IOFT
';“ “" RECOVERY PY.I“ CORK BOXKS|WAMALES [Si. YOF OF CABING ROUND 8L, . PEFTH/RL, SROUND WATER ORPTYH/EL. TOP OF ROCK
I N/4 N/A (Al NV/A /4257 | ORY
f- SAMPLE MAMMER WEISNTY/FALL CABING LEVT IN MOLE: .OIA.IL.”"O. (LOSSED DY
;- N/A N/A - R. NELSON/
— A WATER . ’
. HHBHAIEL PRESSURE .
HIHHBHER TESTS % |p notTEs on:
3 = 3 ‘.' 8 o p= . » | SLEVATION i v H ORSCRIPTION AND CLASSIPICATION ::::: ::::::'
22 £lx : H € X =a . 3 Socle © E F ! cHARACTER OF
— g; :i 2| H '.‘: §5. E: Egg [ onLuNe, ETC,
| slajgie)d e oyt :
742 [oR T —Hote drilled with
E 3 1/2" 1D 6 0D augers.
: g h :-3 Cfnr:v:l ‘V‘Z?,‘EE",;",&‘T"“‘"' subroundad with cobbles ;F;:’leg r:ri;thS“ Mn:?)tmv
...... W 4 for E-19 test.
V) ] ~Log basad on visual
- % examination of auger
cuttings.
! Q /3515 _‘///
8 ] / 5-10 Clay {CL-CH}-Light brown (5 YR 5/8) with smat!
— _% he sand, med light plasticity.
o (32.5 /
e ] BOH = 10 FT.
:
]
. - -
(| -
B ]
i -1
- Do .
B s
e ;
Siel . |
et ]
o . P '
i 4 E !EE:
S rm v mrcan o o | EVAPORATION PONDS ez

HACF 191




ﬂ.sﬁ ";:/vmo s£co

CORDCIALYES
N3 7‘45 EES +50 /VOM/W
RiLL BARS AN HOCSL #OLE #I3E [ovERsunssnirY)
KZA“M/FEAD&? CME - 75 &”
CONE DONAS{anerias (R, YOP GF cANG jSROUND SL. SRFINISL. o-om wavan PR PTy By, TOF OF ROCK
NA (WA | NA 84T ORY
CAMNEG LBV T t NOLE: BIA_HMENETN OMSED BYT
/A | RwELSON/
-Hole dritied with
3 1/4> 1D 6~ 0D suger
¥ s trom Lossan
Y _ _ tor €19 tast,
U W(GMGQ);HWW subrounded in clayey .
3 e Tt matrix: few cobbies. -Log bessd on viss!
< = _ ' :»:T&::l 1o of sugwr
§§
/0. &~
4 81 ogqlsmm.uwmmuom 52)
o, ]1- fine-very fine grained with some (30%] clayey sitt
) 2 BOM = 10 FT.
]
o
]
]
]
]
;
1
)}
]
-
b
; PAGEL/0¢ OF 185 |
S emnmsons v < vvewan; s s amen | EVAPORATION PONDS F-3

HACF 18-t



& o | RPT 010_4

: —_ rrOIECY 108 wO. SMERT NO. woLE no,
- GEOLOGIC DRILL LOG RANCHO SECO /2334 | /et | P2
b -N\ [ a4 ] COONDINATES ANGLE FROM -"l:.l-lhﬂ'ﬂ.

L svacocariON FONDS NS7 +rEE5 E/3r5C NOMINAL 20° |
- LETED [DWILLEWN DRILL MAKE AND MODEL HOLR 3128 [OVERGURDEN(PY,) Imacn (Fr.) TOYAL DRPTN
- 9-9-85| 9-2-88 KALE/NFELLDER CME=-75 c” O FT

i CORE PECOVERRY P'.I" CORNE GOXES|SAMMES &L TOP OF CASING GROUND EL. _t SEPFYM/EL. SROUND WATER DEFsiw mn, TOF OF .ﬂocl
- /A S Z A /49.3 7 orRY
'; SAMPLE HAMMER WEISNT/FALL CASING LEFT I8 NOLE: DIA./LENSTN LOceED BY: .

‘ w4 V7 R.NELSON/
> »
ol THHEA R .
RSB R, s s |2 s . 22T Shvecs
toner ig < a : g :1' : ; : - BLEVATION : v ; DESCRIPYION AND CLASSIFICATION wATER nl?uln..
"giu'f: RS | FE K : H H ] cHARACTRR OF
— sSa t;f:: .: g!. =: E!a : omLLING, &TC.

A H R N °

L - /49.3 | O -Hole drilled with

] 31/2" 1D 60D suger.

P - ~Filled with ¥3 Monteray

] g

Cer ] 0-B Gravel (GM)-Fine-medium subrounded with cobbles orE :

4 and Tine clayey, silty sand. -Log based on visual
— ‘ . . examination of auger
Q < - _ cuttings.
4
SR ]
- v .
/E.3 7,
/ 8-10 Clay (CL-SC)-Maderate brown (5 YR 4/4) with
Y7/ some fine sand; mediurn plasticity.
/59.3 /0- A '
o i BOH = 10 FT.
]
;
i
i
p
-}
b
! ]
: a
.: . .
] : PAGE/AZ OF 120
89 @ SPLIT SPOON; ST = SHRLBY TUBH; uys WOLE NO.
P v DANKISON; P = PITCHER; O & OTHER EVA/?ORA f/O/V PO/VQS P"4
HaCF 191
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Appendix B - Observation Well Completion Reports
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' PROMACT WELL NO.
OBSERVATION WELL | e—invcso ssco ow-/
- TRATER
/Vﬁgl NB7r8/ f £/ 8+29.77
E_FE'E"(W [ ] .IE“URE.ENT‘
TOP OF £'PVC R/SER
DEPTH LEV
: ’
j ELEV. — TOP OF SURFACE usms:éﬁi_‘?__ (FD ng
I'4
g ELEV. — TOP OF RISER CASING : /157.2/
GENERALIZED GEOLOGIC LOG ; _p-Grouwosumrace | |/50.0
Interbadded fine sand: siity sends .': : —_—
and ssndstone/siitstone above . R SURFACE CASING
:-.n:?g.mmi. Ses geologic drit .. ,. Dia: 8 //VC/-/.ES
Matarial beiow ssel as foliows: N Ve S7TELL _
- X - a N b
ﬁ?ﬁ';{& .,.'(,'s",.'.:f;",‘,': trace . § s BOTTOM OF SURFACE CASING ___._.?_5_5_ 5.4_7 .f 2
of silt; occaslons! weekiy cemented, N
z0nes ' fa e SACKFILL MATER!AL
Meciiumn co st wien fmemadiom Lol WA |7 2o/ NEAT CEMENT GRIUT
subrounded gravel s s W/74 2.5 455 BENTON/TE
mecmsepmmmmnnen, Lol b | SACK cEMENT -
ssndstone and slitstons L, 9 s a2 .
3‘.‘“?.'.'1’7’5 - a(fe’:-) Lol (OGP L:' 1:' RISER CASING -
ety e bl kel | on o INCHES o
: Lol Lo WY SCHEDULE <O PV C
TOP OF SEAL
A ————\ Ves.2l/52.
vt 28 INCH BENTONITE FELLETS /677 117.7
TOP OF FILTER PACK
FILTEA PACK .
et AQUA MONTEREY SAND
TOP OF SCREEN /1 7E.7122.7 |
SCREEN:
on L INCHES ESCHEDYLE
SO PVC
OPENINGS: WIDTW: D O/E JNCHES
Ll MFA2 5 fofiawsm _
SOTTOM OF SCREEN =L _'gn_ 582 |
~Centralizers (Mstal banding ROTTOM OF SUMP /5—7'—- K —7'—8_
muteris) he.d by stainiess stee! . »
;-:ncm-)_o 170.7 snd 185.8 - BOTTOM OF KOLE %———1-—-—-——1
+Psermed 10 193 f1: 3" hote 1o _‘L HOLE DI 7% INCHES _
[~
PAG OF




& | mrC 0104

————
PROSECT WELL NO.

~ |OBSERVATION WELL | <—arcso seco OW-2
PR e - CEORDINATES. ,
T Veasglrvmporarion Aovos | NE9 r20.54 £/ 98.53
. lecresiszass pMELSON | TOP OF @Ry |
DEPT! LEV
- - r28.67%  |FD|FD

—/__ ELEV. - TOP OF SURFACE CASING:

ELEV: - TOP OF NISER CASING : [F7.85%

o /
7
GENERALIZED GEOLOGIC LOG 2 _p~ GROUND SURFACE Y46.6
Ny N /¢ ——— e e e e eed
N & X l/
Interbedded fine sands slity sands » . lé :
;nd und_cton./iiknonu sbove s 2 ‘/ J SURFACE CASING
entonite seal. See geoclogic [ » / ]
dritd log for detalls, o b oA & NCHES
Material below seal es follows: ... .' ZF TYPE: 5‘7'[[1
161.3-162.2 Sendgtons (SP)- R
wectum ae eyt o N P e sorrowor suneace casive (-7 VRS
cemented; clean, “.'
:‘z_z_:t.“_:li nd (SM:SP) - O\ s s BACKFILL MATERIAL
or T n
(10 YR ;/vzv 's%"ﬂ:..mv fins ,‘J p ™vee: /.S N[A’ CfoA/f 6/?0(/7
reined with smail amount g0 WITH 2.5 LBS BENTONITE/
174.1-187.2 Sendstong/Siitstons - .l. .l. SA CEM 7-
{SM.M L)-Modsrate yellow s 23

brown (10 YR 56/2) to moderate

redctish brown (10 R 4/4) with B .
very fine grained sand; very weakly 5 3 & RISER CASING
moderately ceamented. . . L]
' Pl b1 ou: & NCHES
o b d e SCHEOVLE 20 PYC
. N s o

: TOP OF SEAL
' ANNULAR SEAL ' L ./..6...0 '_5.J -_/‘_?2.9_
TveE: % INCH BLEANTON/TE FIZA‘?’ /62.0/5.<7

TOP OF FILTER PACK

FILTER PACK
vt Tt AQUA MONTEREY SAND
/68.5 A~
TOP OF SCREEN - — ]
SCREEN: :
o o INCHES e SCHEDULE
GO0 FVC : ﬁ:bm od
orenings: wotw: O, O/5 JNCAHES i 1Mer pad
e R & VERT ROWS 0F SLo7s | (7501259 155,
— BOTTOM OF SCREEN /[re=TOlo ‘4_,'::«53 -
- 23.04-36.4
e POTYOM OF SUMP gyt el
~Centraiizers (Metat banding X
i’:::f-:r‘gg :'133.‘?::\":“1'5'% BOTTOM OF HOLE ?éif F6 _
ft. ' .
——y je——————oLE DIA: 7%/”6(/55

*Rearned 10 183 ft; 3" hole to
200 ft. .

PRGE LD OF m"&j |
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WELL MO,

ow-3

RORCT
RANCHO SECO
NLT+O/.BCe £L9+&3.77
~—TREFERTNCE FORIT FOR BEASURTRENTS
TOP OF . FYPVE K/SER
OfPTH ELEV.

/39.37 | FD(F7)

BLEV. — TOP OF SURFACE CASING:

ELEV. - TOP OF M1sER Casing : L3 D O
' g~ GNOUND SURFACE /378

Interbedded fine snds, sity mnds
ond mndwone/siltmone sbove
bentonke seel. Seu geclogic drilt

og for deteils ] x . DiA: 8 /”Cqus
Materinl beiow seel a3 toliows: "' /P TYPE: Sfﬁz'l.

168-173 (8M-CLI- Light brown WA' o b P4 ' v
- J @eem—ecemmsae  BOTTOM OF SURFACE CASING _____J_?_f___j’__ﬁ

{SYR ! 10 very tine grainad
with lerpe smount of siit and clay.

SURFACE CABING

o 173-17W Light bel ko BACKFILL MATERIAL
brown { very fine grained; .
moderataly 10 weil comanted; clayey. ". e Jo/ NEAT CEALENT 6&06’74
3 175200 Japd (SM)-Lignt brown g % W/ 2.5 LS BENTON/TE/SACK
¢ :’“ whh terge smount of sitt. ‘.' 'n' MEN7
ol fes RISER CASING

bl b | on # INCHES |
o Y. SCHEDUYLE HO £PVC

TOP OF SEAL
ARRGTAR SEAT \ .\ 72|-722

. 5B INCH BENTONITE FPELLETS| |/ 723.0]-55.2

TOP OF FILTEA PACK
TILTER PACK

roHel AQUA MONTEREY SAND

e TOP OF SCREEN - / % —é:égg-{
' % SCREEN _
1 |ow 2 VCHES mSCHEDULE
ot A0 ~PvC
E: oreniNGs: WOTH: O, OF 5 /INCHES - :
g o e AR & VERT LLOWE GF SLO _
t = o BOTTOM OF SCAEEN ERE| f?_{
1L 929|-55./
I POTTOM OF SumP Y
o v s vk i ™ somrowor ot fﬁ-’i 220

® 168.6 en 190.7 f1.

7% INCHES

*Reamad 10 193 f1; 3 hole to
200 t. . — jferemsmmmnrmeen. MOLLE DIA :

AC 2. AC 1105
TR ZZZ—th
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R I T R S S~ Y U S o=~ 2 " P F U )
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—
WELL NO.

PROJECT
_{OBSERVATION WELL | ~anvcro seco - OW-34
" foR w0 Tove m
/2. £l VAP@?A)'/&A/ FPONVES|, NFZo+98.5 L£9O+7L7 AS-BU/L7T
BiGUN PREPARED REFERENCE POWNT FOR MEASUREMENTS
9-/28 9-/2- ~o. /VfZSOA/ JOP OF&" ~PYC /?/Sé'/?

DEPTH | ELEV.

/HO. 04

ELEV. — TOP OF SURFACE CASING:

ELEV. - ToP OF misen casing: L2 D7

. /
GENERALIZED GEOLOGIC LOG é ' o~ GROUND SURFACE /57 9]
. M4 By . F] . / . — e Yy e e G S—
—Interbedded tine sands, silts, cloys '-. .- é Ly
:on:n.:n.d.glonwmlmnn sbove ben- s 2 / g ——EURFACE CASING
See Geoiogic Drill Log for dmnx\ .:. '.. Z OIA: 8 /”C#[S
oo somens s LS VT | &7y
. | for Gifrerantiation 6F sand syper L 20 kss.9
In this interval. N z 4 Cmmrereenmneene> BOTTOM OF SURFACE CASING ____._:________‘_

SACKFILL MATERIAL

™ [ f NEAT CEANIENT GROUT
A P I W assBs BENTON/TE/SACK
k| cenrenv T

nln l.l
A.- u.- RISER CASING
aNE DIA: L SINCHES

o b e ScHEDULE SO PUC

e e\ W 2

25 INCH BENTONITE ALLERS iz 0l25.0

TOP OF FILTER PACK
FILTER PACK

G AQUA MONTEREY SAND

TOP OF SCREEN . j!{.a.‘g _/ _9 L.Z..
SCREEN:
o L JNCHES v SCHEDULE
S0 PV
orenings: wiotw: O, O /5 /NCH
vt R S VER] ROWS OF SLO7E
SOTTOM OF SCREEN - / gZZ .(.4‘..2_
-Centralizers {metal banding materisl o /.5_3;/__4- 8
9,3y it st bose clamon ST /26.0-0-7 |

7 %% VCHES

| s HOLE DIA:
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Appendix C - Test Pit Logs
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#3% TEST PIT LOG

Project RANCHO SECO-EVAPORATION POND
Ground EI. 142.4 FT.
Depth of Pit __ 12,0 F1

Date Excavated_SEPTEMBCR 5, 1985

Depth in Feet

R RZED T

0

10

12

Job No.

12334-059

Location

TEST PIT NO._1:1

N4y3+ 10, E5+50

Method of Excavation _ BACKHOE FORD XL 555-A

RN S

J il

Voo




ST 10 ST 30V

®
Sa
ol _
2218
Depth {E o] &
Feet |S Slo Description Remorks
%H‘EDIUM Dense Brown CLAYEY SANDY GRAVEL. FiNe GRAIN,
: Damp’ (GC)
2.3 9
@ po_"
?5 Mepium Dense Brown GRAVEL. FINE To (oARsE GRAIN.
@ 5 SoMe Sanp. Trace oF ciav. Morst, (GP-GC)
6.6
(3) o904 Dense Brown CLAYEY SANDY GRAVEL. FINE To COARSE GRAIN. HIGHLY
054 PLASTIC FINES. MoisT. (GC) :
@) fox
12.0 oy,
0
5

BotTom oF P11 AT EL. 13C.4 Fr.
No GROUMD WATER WAS ENCOUNTZRED DURING EXCAVATION.

T-1




)

Project

TEST PIT LOG

RANCHO SECO-EVAPORATION POND

Ground EI.

Depth of Pit
Dote Excavoted

Depth in Fee?!

143.7 FT.

Job No. 12334059

13.0 FT,

Location __ N 43+410; E 12+05

S

e’

TEST PIT NO._2__

SepTEMBER 6, 1985

0

Method of Excavation

BACKHOE FORD XL 555-A

N\

A

10

12 +

14

[

V010 1) li




®
o ®
o L0
~E .
22|38 ‘
Depth |EwlE
Feet |k 6|w Description Remarks
—
27| Loose To Mepium Dewse Broww CLAYEY GRAVEL. FiNe To cOARSE
® ;}f GRAIN, SOME FINE TO COARSE sAND. Damp 70 mo1st, (60),
4,6 Y
@ STiFF Brown 10 Repisk Brown SILTY CLAY: Moist. (CL-CH), Q, = 1.75TSF @ 5 Feev
9, = 2.75TSF a 7 Feea
P
8'5 -@1
@ VERY sTIFF REDISH BROWN CLAYEY SI1T. TRACE OF FINE SAND. 0 - 3.40TSF 3 9 FeeT
Morst. (M), P
13.0

- 40£7739vd

7
A

~

Bortom of P17 AT EL. 130.7 Fr. _
NO GROUND WATER WAS ENCOUNTERED DURING EXCAVATION.

T-2

v010 O 13




7407977 39V

; ‘)
7 |
TEST PIT LOG _
Project_ RANCHD SECO - EVAPORATION PONE Job No. 12334-059 TEST PIT NO. 13

Ground EI.. 149.7 FT. Location __ N37+05; E 5+50

Depth of Pit _9.0)°
Date Excavated SEPTEMBER 5, 1985 Method of Excavation __ BACKHOE FORD XL 555-A

' 0

4 \
s 6
w
£
F =
2
o 8 N 7

\.________/
10 —

bOT0 ) L




[ ™
[- %
28
o |E2|2
ept :
Feet 3% ) Description Remarks
“% o1 Dewse Brows CLAYEY SAMD. LITTLE cmaver., Dawe. (SO)
2.5 D)
“ MEDium DEwsE To pewst brows CLAYFY SAND., (OcCASIONALLY CEMENTED
5.0 A WETH CLAY. LiTTLe orAVEL. Dawp, (SC-CL)
;r' DENSE TO VERY DENSE GRAY GRAVELIY-CLAYEY SAND. FINE TO COARSE HARD DIGGING AT A DEPTH
%3 CRAIN.  FEW COBBLES TO 8 yncHES 1m DIAMETER. (SW-SC) of 5 a9 FeET,
2 | | o
9.0 %'b

"B 407577 39vd

RoTtTom oF P17 AT EL. 140.7 f1.
Ho GROUMD WATER MAS ENCOUNTERED DURING EXCAVATION.




#% TEST PIT LOG

Project_RANCHO SECO-EVAPORATION POND Job No. 12334-059 TEST PIT NO._1s

Ground EI.__189.7 FT. : ' _ Location _ N37+05; £ 13 + S0

Dais Excovoted SEPTEMBER b, 1985 Method of Excavation BACKHOE FORD XL 555-4

U

Oepth in Feet

~0T 40577 39Vd




S i B G

“ 407777 39vd

Description

_:,-.: Loose 70 MgDium Dense Brows WITH SIGNIFICANT AMOUNT
&gcukc Bﬁ 70 COARSE GRAIN. IRACE OF GRAVEL.

8'3

B 5 H

DIUM ?&f&}o Dewse Darx Brown SANDY GRAVEL., LITTLE CLAY.

187,

g:»g Egmﬁ AT A DEPTH

ng:“ RU BROWN To REDISH BRowN SILTY CLAY. TRACE OF FINE SAND.

= 3TSF 8 9 Feer
Q - 3.5TSF 8 11 Feer

TToMm of P11 AT Eu. 137.7 FT.
GROUND WATER WAS ENCOUNTERED DURING EXCAVATION,
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RANCHO SECO NUCLEAR
GENERATING STATION
UNIT 1, SMUD TASK 059
EVAPORATION POND

LABORATORY TESTING OF SOILS

FILE: C.I. 03.08
JHKA PROJECT NO. A-2676-1

November 12, 1985

o R TR TR




CEOTECHNICAL CONSULTANTS MATERIALS TESTING
LAND & WATER RESOURCES
9793 BUSINESS PARK DRIVL SUITE A
SACRAMENTO, CA 958271734

916 J6b-1701

November 12, 1985
A-2676-1

Bechtel Power Corporation
P.0.8ox 60860-Terminal Annex
Los Angeles, California 90060

Attention: Mr. D.B. Wood
Project Manager
Nestern Power Division

Subject: . RANCHO SECO NUCLEAR GENERATING STATION, UNIT # 1
BECHTEL JOB 12334, SMUD TASK 059
EVAPORATION POND, LABORATORY TESTING OF SOILS
FILE: C.I. 03.08
JHKA PROJECT NO. A-2676-1

IERFRETR SUPEE E A S e

Gentlemen:

This is to report the results of laboratory soil testing per-
formed by our firm in connection with the above referenced pro-
.Ject. The testing program was performed as requested by Bechtel
Power Corporation in letter No. BVYL-876 dated October 2, 1985.
A1l tests were performed in general conformance with ASTM proce-
dures. The types of tests, ASTM designations, and number of each
test performed are provided in Table No. 1. The laboratory test
results are presented in the accompanying appendices, divided
according to test types. .

All tests were performed on sanples tagged and identified by
Bechtel personnel as received in our laboratory. However, one
particular bulk sample identified as T-4 at 9.0 feet, was not
focated in our laboratory and was therefore not a part of the
testing program. Data and computation sheets for all tests have
been retained in our records and are available for review at your
convenience,

We appreciate the opportunity to be of service to you on this
project. Should you have any questions regarding test procedures,
or the results provided herein, please do not hesitate to contact
our office.

Sincerely,
KLEINFELDER AND ASSOCIATES

-

obert L hlers
Operations Manager

OTHER OFFICES. m
T feubeid e  Mockion s Walmut Creek ¢ Fremo e Mexed o Berkeiey o Reno e LmsVegas o St Ceomse Utah

PAGELZ&OH&D_

TR —\-;--r"m'v T "‘e" A Se-LE TN e A0 o
SR S TSR R D 0T




Type of Test

Soil
Classification

Moisture Content
Dry Unit Weight

Grain Size
Distribution

Atterberg Limit -

Compaction Test

Triaxial
Compression

Unconfined
Compression

Direct Shear

Consolidation

TABLE NO. 1

Summary of Laboratory Tests

ASTM Appendix Presenting

Number of

Designation Test Results

D-2487, D-2488
D-2216
D-2937

D-422

D-4318
D-1557

D-2850

D-2166
0-3080
D-2435

Tests Performed

50
39
8
30
(24 sieve analyses
6 hydrometers)
14

6




B-2

B-2

8-2

B-3

8-3

B-3
8-3

8-4

8-4

12.5

15.0

25.0

10.0

15.0

17.5
24.5

7.5

12.5

15.0

22.5
27.5
7.5

10.0
17.5

14.0°

17.5*

27.5'

11.5°

16.5"

20.0'
26.0'

9.0

14,0

17.%¢

24.0'
29.0°
9.0

12,5
19.0°

Sofl Description

Clayey SAND, fine to coarse grain,
brown (SC)

Clayey SILT, 2lastic, reddish brown
(MH)

Clayey SILT, brown
(ML)

Clayey SILT, with fine sand, brown
(ML)

Silty CLAY, with fine sand, brown
(CL)

Clayey GRAVEL (3/4" Max., subrounded)
with medium to fine grain sand,

brown (GC)

Clayey SILT, elastic, brown (MH)
Sandy CLAY, fine grain, brown (CL)

Clayey SAND, medium to fine grain,
brown (SC)

Si1ty CLAY, with fine gravel (1/2"
Max., subangular) trace of medium to
fine grain sand, brown, (CL)

Silty CLAY, brown (CL)

Clayey SAND, Tine %o coarse grain
brown (SC)

Clayey SAND, fine grain, brown (SC)
Clayey SAND, medium grain, brown (SC)

Silty CLAY, with fine grain sand,
trace of fine gravel, obrown (CL)

Sandy CLAY, fine grain, brown (CL)

'SAND, fine grain, trace silty clay

and fine gravel, brown (5P-SC)
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Boring Depth | Soil Description

8-6 10.0 - 12.5* Silty CLAY, with little fine sand,
‘ , brown (CH)
8-6 15 - 17.5° Clayey SILT, elastic, reddish brown
' (MH) . o
B-6 22.5 - 24.0' Clayey SAND, fine to medium grain, brown,
- (SC) _ ,
B-7 7.5 - 9.0 Sflty CLAY, with fine to medium sand,
. brown (CL)
8-7 12.5' - 15.0'  Clayey GRAVEL (1/2* Max., subangular),
with fine to coarse grain sand, brown
(GC) :
B-7 19.0 - 21.5! Clayey SAND, fine to coarse grain,
brown (SC)
B-8 5.0 - 6.0 Clayey GRAVEL (1/2"® Max. subangular),
with fine to coarse sand, brown (GC)
8-8 10.0 - 11.5" Silty CLAY, brown (CL)
B-8 17.5 - 20.0° Sandy CLAY, fine grain sand, brown (CL)
8-8 22.5 - 25.0° Clayey SILT, trace fine sand, brown
(ML)
8-9 5.0 - 6.5 Silty CLAY, with trace fine sand, brown
(CL)
B~9 20.0 - 22.5¢ Clayey SAND, fine to coarse grain,
: with fine gravel, brown (SC)
8-10 10.0 - 11.5* Clayey SILT, trace fine sand, i
elastic, brown with white speckles (MH) 3
B-10 12.5 - 15.0° Clayey SILT, elastic, reddish brown (MH)
8-10 17.5 - 20.0° Clayey SILT, elastic reddish brown (MH)
- 25.0*  Sandy CLAY, with silt, brown (CL)

B-10 22.5




Test Pit Depth
T"l 1.5'

-1 3.5

T-1 7.0
1-1 9.0°
T-1 | 12.0°
1-2 0.9
1-2 5.0°
12 7.0
T-2 9.0
1-2 12.5°
1-3 1.0
T-3 3.5¢
1-3 6.5

KLEINFELDER & ASSOCIATES

Soil Description

Clayey GRAVEL ,fine grain, with
fine to coarse sand, brown (GC)

GRAVEL, poorly graded, fine to
coarse grain (1 1/2* Max.,
subangular) with fine to coarse
sand and clay (GP-GC)

Clayey GRAYEL, fine to coarse
grain,(l1 in. Max., subangular)
with coarse sand and little clay,
brown (GC) '

Clayey GRAVEL, fine grain (3/4"
Max., subangular) highly plastic
fines, with fine to coarse sand,
brown (GC) ' '

Clayey GRAYEL, fine grain (3/4*
Max. subangular), highly plastic
fines with fine to coarse sand, -
brown (GC) :

Clayey GRAVEL, fine to coarse
2rain. with fine to coarse sand,
% cobbles, brown (6C)

Clayey GRAVEL, fine to coarse grain,
with fine to coarse sand, brown (GC)

Silty CLAY, reddish brown (CL)

Clayey SILT, elastic, reddish
brown (MH)

Clayey SILT, trace fine sand,
elastic, reddish brown (MH)

Clayey SAND, fine to coarse
grain, with fine gravel, brown
(SC)

Sandy CLAY, fine to coarse grain,
with fine gravel, brown (CL)

SAND, well graded with fine gra-
vel and clay, brown (SW-SC)
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Test Pit

Depth
1.0

2.7

Soil Description

Sandy CLAY, fine to coarse grain,
trace fine gravel, brown (CL)

Silty CLAY, with fine to coarse
sand, trace. fine gravel, brown
(CL)

GRAVEL, fine grain, with clay
and fine to coarse sand (GW-GC)

Silty CLAY, trace fine sand,
brown (CL) '
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Test Pit No.

Test Pit No.

Test Pit No.

Test Pit No.

Depth(ft)

1.5
7.0
9.0
12.0

Depth(ft)

5.0
7.0
9.0
12.5

Depth(ft)

1.0
3.5

Depth(ft)
9.0

—

[ 78]

H

% Moisture

6.4

18.8
16.1
15.7

X Moisture
3.1
37.6

42.7
25.1

X Moisture

12.5
9.8

X Hoisture
46.8
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Boring:

Boring:

Boring:

MOISTURE CONTENT

Depth(ft)
17.5-20.0

Depth(ft)

12.5-14.0
15.0-17.5
25.0-27.5

wm
]
(%)

|

Depth(ft)

10.0-11.5
15.0-16.5
17.5-20.0
24.5-26.0

[+ -]
[}
~

Depth(ft)

7.5-9.0

12.5-14.0
15.0-17.5
22.5-24.0
27.5-29.0

- -
]
wn

Depth(ft)

7.5-9.0
10.0-12.5
17.5-19.0

21.0

% Moisture

22.7

% Moisture

58.1
41.2
30.1

X Moisture

18.0
27.7
30.4
22.4

g Mois.ure

30.4 i
41.6 i N
31.9 -
28.6

% Moisture

19.5
31.5

16.0




Boring:

Boring:

Boring:

MOISTURE CONTENT

Depth(ft)
22.5-24.0

Depth(ft)

7.5-9.0
1205"15.0
19.0-21.5

Depth(ft)

5.0‘6.0

10.0-11.5
17.5-20.0
22.5-25.0

Depth(ft)

5.0-6.0
20.0-22.5

Depth(ft)

10.0-11.5
22.5-25.0

o
]
L

X Moisture

47.3

X Moisture

21.2
30.2
24.8

X Moisture
8.1
27.7

43.1
36.9

X Moisture

18.1
8.8

X Moisture

34.8
53.1
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BORING:

BORING:

BORING:

BORING:

BORING:

BORING:

Depth(ft.)

15.0-17.5
25.0-27-5

Depth(ft.)

17.5-20.0

Depth(ft.)
15.0-17.5

Depth(ft.)
10.0-12.5

Depth(ft.)

17.5-20.0
22.5’25.0

Depth(ft.)
22.5-25.0

DRY UNIT WEIGHTS

(-
]
~N

o
]
(7%

|

o0
]
E-3

(=
]
w

Dry

Unit Wetight(pcf)

bry

70.9
90.3

Dry

Unit Weight(pcf)
80.1

Unit Weight(pcf)

Dry

8l.1

Unit Weight(pcf)

Dry

83.4

Unit Wweight(pcf)

Dry

83.0
84.8

Unit Weight(pcf)

7.3
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;b 1. H. KLEINFELDER & ASSOCIATES

SIEVE ANALYSIS :
Test Pit T1-1 T-2
Depth: _ L.t 3.5t 9.0'  12.0° 0.9°
Sieve Size % Passing
3 1/2" 100 100 100 100 100 |
3w 100 100 100 100 96 ;i
L 100 100 100 100 87 3
1°1/2% 100 96 100 100 77 :
T 100 95 100 100 66
3/4v 100 64 100 100 57
1/2" 70 52 67 78 49
3/8* 66 46 61 72 44
"No. 4 58 34 50. 62 36 : -ij
No. 10 53 23 42 51 32 4
No. 20 50 18 36 44 28 5
No. 40 44 14 - 30 40 24 i
No. 60 34 12 25 37 19 :
No. 140 27 8 22 35 16 :
No. 200 23 7 19 35 13
PAGE/34 OF /&5




SIEVE ANALYSIS

Test Pit
Depth:
Sieve Size % Passing
3" 100 100 100
2" 100 100 100
1 172" _ 99 100 100
1- - 9% 100 100
3/4" 92 100 96
1/2" 89 91 91
3/8" 86 89 84
No. & 78 85 67
No. 10 61 80 50
No. 20 55 75 36
No. 40 49 70 25
No. 60 43 63 19
No. 140 37 87 12
No. 200 - 33 52 10

PAGE/ RS 0F_/B2




Test Pit
Depth:

Sieve Analysis

3/4"

172"

/8"
No. 4

No. 10
No. 20
No. 40
No. 60
No. 140
No. 200

SIEVE ANALYSIS

1.0

X Passing

100
93
92
88
84
78
73
64
59
51

5.5

100
70
64
51
38
29
22
18
12
11

[N
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Boring
Depth

Sieve Size

No.
No. 10
No. 20
No. 40
No. 60
No. 140
No. 200

SIEVE ANLAYSIS

B-1

—

17.5 - 20°

% Passing

100
94

15

100
100
99
98
94
86
64
62

8-2

17.5* . 25 - 27.5

100
100
100
99
99
94
87
85

W
K
-3
b
i

LR P

Sill

PAGE 27 OF 182 _ |
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ER & ASSOCIATES

SIEVE ANALYSIS

Boring 8-3 B-4 B-5 B-6
Depth: 17.5 - 20" 15 - 17.5° 10 - 12.5°" 10 - 12.5°
Sieve Size X Passing
3/8* 100 100 100 100
No. 4 99 100 100 100
No. 10 98 98 100 100 g
No. 20 98 - 82 _ 100 --- i
No. 40 97 61 100 95 i
No. 60 95 55 99 91 :
No. 140 86 47 84 ---
No. 200 85 | 45 77 87 J
§
— 3
L Depth 1§ - 17.5' 19 - 21.5' 17.5 - 20* 20 - 22.5' 'ﬁ
Sieve Size % Passing
3/4% 100 100 100 100
1/72° 100 100 100 67
3/8" 100 100 100 63
No. 4 100 100 100 51
No. 19 100 99 100 40
No. 20 ——- 88 - 99 32
No. 40 90 62 96 24
‘No. 60 84 52 93 20
No. 140 - 42 84 17

= No. 200 62 39 ' 81 16




Boring

Depth:

SIEVE ANALYSIS

B-10

——————

17.5 - 20!

Sieve Size

3/4"
1/2*
3/8"
No.
Nol
No.
No.
No.
No.
No.
No.

4
10
20
40
60
100
140
200

8-10

———

22.5 - 2%

X Passing
100 100
160 100
100 100
100 100
100 100
- 99

98 93

96 91

92 -
- 66

87 65
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UNIFIED SOILS CLASSIFICATION SYSTEM
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10 20 30 40 50 60 T0 80
LlQUID LIMIT
TEST | BORING [ pepth | LIQUID jprasticity
SYMBOL NO. (ft) LIMIT inpex | CLASSIFICATION
® | 52 l6-7.5 | 71.3 | 31.50  cClayey silt
W | 53 |15-16.5 67.3 28.8|  Clayey Silt (MH)
@ | 56 |10-12.9 61.0 | 33.0| silty Clay (CH)
A | g6 |15-17.9 50.2 17.2]|  Clayey Silt (MH)
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GROUP | UNIFIED SOIL CLASSIFICATION : Ji RN
SYMBOL | FINE GRAINED SOIL GAOUPS Mk A ¢ 'f’j“‘;"“*
Organic silts and organic silty | . el SR
oL cl i ici H H [, : N !
ays of low plasticity A AN S0 S S S
1 ) ]
Inorgenic layey silts to very i } SRRV S S
" fine sands of slight plasticlty d = N + 1 D iy
L lnorganic clays of low S0 H P Ty T R
: medium plasticity "‘"'f" r_ e e T e —t-
Organic clays of medium to & P T S e -
_ high plasticity, organic silts o oL sy :
- e e B e lont et B
Inorganic silts and b | T
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LIQUID LIMIT

TEST | BORING | Depth | LIQUID |piasticity
SYMBOL NO. (ft) LIMIT inpex J CLASSIFICATION

o B-10 | 12.5-15] 70.2 | 34.3 Clayey Silt (MH)

= B-10 { 17.5-20, 66.0 | 31.0 Clayey Silt  (MH)

Evaporation Pond, SMUD Task 059 PLATE
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GEOTECHNICAL CONSULTANTS » MATERIALS TESTING Station, Unit 1

PLASTICITY CHART
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'H. KLEINFELDER & ASSOCIATES

COMPACTION TESTS

Test: ASTM 1557

Test Pit 1-1 | 1-2 1-3
Depth: 1.5 5.0 1.0
Maximum Density 120.8 ‘1bs. 131.5 1bs. 119.9 1bs.
gf" Optimum Moisture 12.4% 9.0% - 11.0%
i
" Depth 3.5° 1.0 2.7
“ Maximum Density 124.2 1bs. 123.5 1bs 126.5 1bs.
Optimum Mo sture 11.2 % 9.0% 10. 4%
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140 A\ J SUMMARY OF TEST RESULTS
\ \ [waremiac oescmietion: ' ol
AL\ N CLAYEY GRAVEL: fine grain &
. - -{ with fine to coarse sand -
\.
138 &
AL
) \ . ' Test Pitﬂ T-1 @ 1.5 Ft i
TEST MITNOD ASTM n-1587 ’
MAXIMUM DAY |~
3 DENSITY (mCP) 120,8. g__
130 \ Convenr ) | 12.4 b
[ \ ttJ:hLII 'A';:?s |scon":' 10N GC
S LA\
[
g 128
3 \
5 N
[+ 8
2, N RN
g ) // \ A\ )
3 17 X
, y N
A" CURVES OF 100 % SATURATION
= FOR SPECIFIC GRAVITY
5 us / \\\ EQUAL o“5
F / A\ 2.70
- / \ ) 2.63
z
S
&
a 1o .
/ AN
/ h |
A\,
\
08 / AN
AN
\
M
N\
INAN
9% . 8 1z 16 20 ' 24

WATER CONTENT - PERCENT OF DRY WEIGHT

Evaporation Pond, SMUD Task 059
Rancho Seco Nuclear Generatin
m; H. KLEINFELDER & ASSOCIATES| Station, Unic i &

CIOTEUHNIC AT CONSLETAN S

PNGISTIRING LAdRATOR

ferEPARED BY:

DATE COMPACTION DIAGRAM

CHECKED BY

DATE -~ ] PROJECT NO. A-2676—IIDLATE NO.
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140 SUMMARY OF TEST RESULTS
WATERIAL DESCRIPTION:
“\ CLAYEY GRAVEL: fine to coarse
‘\ - grain, with sand,
Test Pit# T-2 5
\ \ - - @ > Ft. {
TEST METNOD ASTM D-1557 ]
Dy | 181s
0 S | 9.0 <l
UNIFIED SO
[ CLASSIFICATION GC
o |~
2 \ =
o ®
=)
T
5 \
o
@ NAN
5
o
¢ \
,‘_ LAV CURVES OF 100 % SATURATION
e FOR SPECIFIC GRAVITY
] \ EQUAL TO:
G [11.] \ 2.75
t 3 2.70
- - 2.68
z
=
>
g o \
N
o
A
DRNAN
108 \ )\ -
AN\
. - A
1005 . e 2 6 20 24

WATER CONTENT - PERCENT OF DRY WEIGHT

m J. H. KLEINFELDER & ASSOCIATES

INCANFIRNG ( AMOIRATORIE S

Evaporation Pond, SMUD Task 059
Rancho Seco Nuclear Generating
Station, Unit 1

PREPARED BY. DATE COMPACTION O!'AGRAM
CHECKED BY DATE

PROJECT NO. - A~2676-1] PLATE NO.
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140 A\ SUMMARY OF TEST RESULTS
\ \ MATERIAL DESCRIPTION:
\ 1 CLAYEY SAND: fine to coarse oL
grain with fine gravel, brown o
138
AVANEY ol
\ Test Pitf T-3-1 @ 1.0 °
\- TEST METHOD ASTM D-1557
: : DENSITY (P EF) 119.9 [
130 \ ConTENT ) 11.0 —
i UNIFIED SOIL B
- \ CLASSIFICATION SC 5
5 :
(] \ \
e
Q s
=]
u
& :
a AN
g 12 m \
S A\
3 / \
=]
& / AN
* CURVES OF 100 % SATURATION
o FOR SPECIFIC GRAVITY
5 “ EQUAL TO!
o Vs Y \ 273
: [ 2.70
_ / 1IN\ 2.6
-
3 N
> \
x N
o 10 SR
ARANAN
I
i N
o8 : AN
o \ \1\
AN
- AN NN
|°°° Py 8 12 16 . 20 e
WATER CONTENT - PERCENT OF DRY WEIGHT
m Evaporation Pond, SMUD Task 059
Rancho Seco Nuclear Generatin
I. H. KLEINFELDER & ASSOCIATES| stacion. Usic ) &
CHUTRUMNIC AL DN UTTAN S ENUINHIRING (AufRATARIS .
PREPARED BY- DATE COMPACTION DIAGRAM
CHECKED BY DATE PROJECT NO. A_2676-] ] PLATE NO. i
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140 i SUMMARY OF TEST RESULTS
& : MATERIAL DESCRIPTION:
AVAN ' ' SANDY CLAY: fine to coarse
\ grain with fine gravel, brown
138 \
l Test Pic# T-3 @ 3.5 Ft.
\ TEST NETHOD ASTM D-1557
. | BEmstre e e 124.2
130 YR\ CONTENT ‘) 11.2
UNIFIED SOIL i
\ CLASSIFICATION CL
5 X\
o]
rd
Q
b 123
=]
O
x RS
a / A\
0 j L ANN
a'l \
2
3 /
o / AN
! , \ AY CURVES OF 100% SATURATION -
[ ) FOR SPECIFIC GRAVITY
X \\ EQUAL TO!
Qs N 2.78
‘i‘ \ 2.70
\ 2.6%
- N
3 .
o
&
Q o \%
AN
AN
A
" I
- N
N
N
N
AN
'°°o 8 12 1) 20 - 24

WATER CONTENT - PERCENT OF DRY WEIGHT

_ Evaporation Pond, SMUD Task 059
J. H. KLEINFELDER & ASSOCIATES Rancho Seco Nuclear Generating

Station, Unit 1

TOLEOTECHNIC AF (ONSL TN INCISUIR' NG LAKIB LR -
PREPARED BY: DATE COMPACTION DIAGRAM
CHECKED BY DATE PROJECT NO. A-2676-1] PLATE NO.
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140 ' SUMMARY OF TEST RESULTS
. MATERIAL OESCRIPTION:
. ' SANDY CLAY: fine to coarse |
) | arain, trace fine gravel, &
- RN © " ‘brown —
AN
Y Test Pit#] T-4 @ 1 Ft.
TEST METMOD AQTM N-1557
DERSITY IRCF 123.5 -
%0 5 N R 9.0 £
- ' \\ CLasSIRIEATION cL
o
> \
“
1)
o '2° N
=)
o N
g L \
Y 1
o \
‘g - \
o] \
a A ) .
: Ay CURVES OF 100 % SATURATION
- FOR 'SPECIFIC GRAVITY
5 \ \ EQuaL Tor
L \ 2.7
* N s e
- .
Z :
> : . P\
NS\
A,
' .
\
A\,
, ANNAN
NAN
N\,
AAN
100 ' NN
0 4 ) 12 6 20 24

WATER CONTENT - PERCENT OF DRY WEIGHT

Evaporation Pond, SMUD Task 059
. H. KLEINFELDER & ASSOCIATES Rancho Seco Nuclear Generating
Station, Unit 1 ‘

CIiROmNIT AL LN L TAN? SOPRING A RATOR
[Prepareo Bv. T DATE _ COMPACTION DIAGRAM
CHECKED BY DATE PROJECT NO. , ey | PLATE NO.
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SUMMARY OF TEST RESULTS
MATEZRIAL DESCRRTION: _

R SILTY CLAY: with fine to
coarse sand, trace fine
gravel, brown

\ Test Pit# T-4 @ 2.7 Ft.
TEST METHOD ASTM D-1557
N 126.5
% X Somrem T 10.4
uI®IED 301L CL
[ \ CLASSIFICATION
: >
Q
-« 123
o /[
0
& :
a A\
. i \
o
a \ \ \
i i ) CURVES OF 100 % SATURATION
Lo FOR SPECIFIC GRAVITY
3 \ €EQuaL TO!
o 1L} \ 273
- 2.70
- \\ h 2.65
g N
N
£ o 3
N\
E NL
AN Y
06
AN
N
N
| R
| : N\
1905 s 12 6 20 24

WATER CONTENT -~ PERCENT OF DRY WEIGNT

| § [

INFELDER & ASSOCIA

TES

Evaporation Pond, SMUD Task 059
Rancho Seco Nuclear Generating
Statjon, Unit 1 '

Chismd e s DR TN NN RN e LA
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t ~J. H. KLEINFELDER & ASSOCIATES

TRIAXIAL COMPRESSION

,; A-2676-1

UNCONSOL IDATED-UNDRAINED

E;;‘ _ Borirg
- Depth (ft)
(PSI)

Shear Stress (PSF)

Ory Density (PCF)

Moisture (%)

10-124%

1400

83.5

36.1

15-17%
12
2900

62.4

50.8

mrC 0104

174-20
14
1000
0.1

64.7




UNCONFINED COMPRESSION

8-10
12.8'-15"

Moisture Content: 39X 40.8%
Unit Weight Wet 111.9 1b. 114.7 Yb.
Unit Weight Dry 80.5 1b. : 81.5 1b.

T.5.F. 4.13 1.34

PAGE/77 OF 23]




1 2 3 4 5 6
Normal Load (ksf]
Test Pit I-1 initial Dry Density-pef___111.8
Depth .3’ Initisl Water Content-%,___14.2
0.2

Sample Description_bESWR _fine Sandy SILT Coh

ion-ksf

with aggregate

Angle of mtenal Friction
= 2%°

Special Loading Conditions

m J. H. KLEINFELDER & ASSOCIATES

+  GROTECHNICAL CONSULTANTS — MATIRIALS TRITING

Evaporation Pond, SMUD Task 059
Ranche Seco Nuclear Generating
Station, Unit 1

EH!CK!D 8y: DATE: PROJECT NO. -1 | PLATE NO.
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3
Normal Load (ks

118 0.

Initial Dry Density-pct 9.0

Test Pit T-3
Depth 3.3
Semole Description____Brosa

Initia! Water Content-%,____10.2
Cohasion-ksf 0.42

Specisl Loading Conditions.

— SILT with aggregate _ Angleof Internal Friction

b= 3¢

nm J. H. KLEINFELDER & ASSOCIATES

GEOTECHMNICAL CONIUATANTS — MATIRIALS TISTING

Evaporatfon Pond, SMUD Task 059
Rancho Seco Nuclear Generating
Station, Unit 1

PREPARED BY: DATE :

DIRECT SHEAR TEST

DATE:

CHESKED BY:

PROJECT NO. A-2676-1 | PLATE NO.
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10.5 4

12.5

13.5
15.0 +

16.5 4

18.0
19.5 f-——mm o e e Cme =
X 1.0 10 %0
PRESSURE - TSF
BORING NO. ___R=l ' i
DEPTH 5-7.5 Fe. INITIAL FINAL
sampLE DEScmiPTiON __Treddish-brown DRY DENSITY — PCF 8.7 8.7
Clayey SILT WATER CONTENT ~ % 26.5 27.7

). H. KLEINFELDER & ASSOCIATES

Bvaporation Pond, SMUD Task 059
Rancho Seco Nuclear Generating

i CHOTECHMICAL CONSULTANTS o  MATERIALS T(STING Station, Unit 1
PREPAKED BY: DATE . CONSOLIDATION TEST DATA
CHECKED BY: DATE: PROVECT NO. A~2676-1 | pLATE NO.




N e

0.1 10
PRESSURE -~ TSF
BORING NO. _B~-6
DEPTN 10-12.5 Ft. INITIAL FINAL
SAMPLE DESCRIPTION _hrown Siltx ORY DENSITY - RCF _82.0 A2.0
CLAY WATER CONTENT - % 34,5 5.7

J. H. KLEINFELDER & ASSOCIATES
GIOTICHNICAL CONSULTANTS o  MATERIALS TESTING

EBvaporation Pond, SMUD Task 059
Rancho Seco Nuclear Generating
Station, Unit 1

PREPARED BY: DATE:

CONSOLIDATION TEST DATA

CHECKED BvY: DATE.

PROJECT NO. A-2676-1 | PLATE NO.
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BORING NO. B-10

1.0

DEPTNM 1_215 - 15:0 Ftn

SAMPLE OESCRIPTION _hrowm-CIAY

10
PRESSURE -~ TSF
INITIAL FINAL
ODRY DENSITY - PCF 22 2 79 7
WATER CONTENT - 9%, 41.2 35.4

). H. KLEINFELDER & ASSOC ATES

GEOTECHMNICAL CONSULTANTS  »  MATERIALS TESTING

E§aporation Pond, SMUD Task 059
Rancho Seco Nuclear Generating

Station, Unit 1
[Prevanto oY BATE. CONSOLIDATION TEST DATA
CHECKED BY: DATE: PROJECT NO. A-267H=1

Pl
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PERCENT STRAIN

ll - . .....,--

12 L - C e ———e

13 . . . ..
“’o.. i.0 10
: PRESSURE - TSF
BORING NO. ___B-10 _ :
DEPTH 17.5-20 Ft. INITIAL FINAL
SAMPLE DESCRIPTION _reddish-brown ORY DENSITY - PCF 77.0 77.0
_Clavey SILT WATER CONTENT - % 31.8 8.9

J. H. KLEINFELDER & ASSOCIATES

" CEOTECHNICAL CONSULTANTY o MATERIALS TESTING

Evaporation Pond, SMUD Task 059
Rancho Seco Nuclear Generating
Station, Unit 1 '

PREPARED BY: DATL:

CONSOLIDAT'ON TEST DATA

CHECKED BY. DATE:
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