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P.O. Box 15830, Sacramento, CA 95852-1830; 1-888-742-SMUD (7683)

NQA 06-044
December 7, 2006

U.S. Nuclear Regulatory Commission
Attn.: Document Control Desk
- Washington, DC 20555

Docket No. 50-312

Rancho Seco Nuclear Generating Station

License No. DPR-54

RANCHO SECO HYDROGEOLOGIC REPORT, REVISION 1
Attention: John Hickman

As we discussed during your visit here on November 14, 2006, we are sending you copies of the
following documents to facilitate your review of the Rancho Seco License Termination Plan:

1. Hydrogeological Characterization Report, Revisionl

2. The draft geotechnical evaluation for the proposed evaporation ponds that were never
built.

Members of your staff with questions requiring additional information or clarification may
contact me at (916) 732-4843.

Attachment

Cc w/ attachment: B.S. Mallett, NRC, Region V

NMSSD [

RANCHO SECO NUCLEAR PLANT e /4440 Twin Cities Road, Herald, CA 95638-9799; (209) 333-2935
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November 29, 2006

Mr. Einar Ronningen

Rancho Seco Nuclear Generating Station
14440 Twin Cities Road

Herald, Califorma 95638

SUBJECT: Submittal of Hydrogeological Characterization, Revision 1

Dear Mr. Ronningen:

We are pleased to submit with this letter 12 copies of the Hydrogeological Characterization of
the Rancho Seco Nuclear Generating Station, Revision 1, revised in response to the request for
additional information (RAI) from NRC.

If you have questions concerning this report, please contact Tom Cudzilo (679-2290) or me
(679-2247).

Sincerely,

) Dh—

Michael Thomas
Project Manager

URS Corporation

Crown Corporate Center

2870 Gateway Oaks Drive, Suite 150
Sacramento, CA 95833

Tel: 916.679.2000 s X )
Fax: 916.679.2900 KAWprocess\25612\Rancho Seco\Hydro Assessment\Text -- Rev 1.doc
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Acronyms and Abbreviations

bgs below ground surface

cm/sec centimeters per second

District Sacramento Municipal Utility District
meq milliequivalent(s)

mg/L milligram(s) per liter

RSNGS Rancho Seco Nuclear Generating Station
RSPW Rancho Seco Park Well
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SEGT“'“ONE Hydrogeological Characterization

This document presents the hydrogeological characterization of the Rancho Seco Nuclear
Generating Station (RSNGS). The property is owned and operated by the Sacramento Municipal
Utility District (District).

11 Purpose

The purpose of the hydrogeological characterization is to determine the site-specific geological,
hydrological, and hydrogeological physical parameters required to develop a mathematical site
model to calculate soil derived concentration guideline levels for potential radiological contami-
nants. If the parameters have not been quantified adequately for use in modeling, the characteri-
zation identifies uncertainties in the parameter data that should be addressed. The hydrogeo-
logical characterization of RSNGS and the mathematical model will support the development of
the License Termination Plan for RSNGS. A key component in the development of the model is
the conceptual site model.

1.2 Site Description

1.21 Location

The RSNGS property, herein called the “site,” is in the southeastern part of Sacramento County,
California. The site is approximately 25 miles southeast of Sacramento and 26 miles northeast of
Stockton, in the central valley of California, between the foothills of the Sierra Nevada
Mountains to the east and the Pacific Coast range bordering the Pacific Ocean to the west (Figure
1-1).

1.2.2  Site Description

The nuclear facility consists of an approximately 87-acre fence-enclosed industrial area
contained within 2,480 acres of the District-owned and District-controlled property (Figure 1-2).
RSNGS had a pressurized water reactor designed and constructed by Bechtel Power Corporation; its
nuclear steam supply system, rated at 2,770-megawatt-thermal and 913-megawatt-electric, was
provided by Babcock and Wilcox. On the eastern portion of the District-owned property is the Rancho
Seco Reservoir created by the damming of an unnamed drainage during construction of RSNGS. The
reservoir holds 2,850 acre-feet of water that can be tapped if other water supplies are interrupted. Four
groundwater supply wells that produce water as needed were constructed on the site. However,
condenser cooling and makeup water for the plant and the reservoir was provided via the Folsom-
South Canal, constructed by the Bureau of Reclamation.

1.2.3 Operating History

RSNGS was issued its Title 10 Code of Federal Regulations Part 50 operating license (DPR-54)
on August 16, 1974, and attained initial criticality 1 month later, on September 16, 1974. The
facility became commercial on April 18, 1975. After approximately 15 years of operation,
RSNGS was permanently shut down on June 7, 1989, after passage of a nonbinding referendum by
the voters of Sacramento County recommending the District discontinue operation of RSNGS. The
reactor was completely defueled on December 8§, 1989 (Ref 5.1).

K:\Wprocess\25612\Rancho Seco\Hydro Assessment\Text -- Rev 1.doc 1-1 November 2006
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1.24 Post-Operation Activities

The District formally notified the U.S. Nuclear Regulatory Commission of its intent to
permanently shut down the facility, requesting a possession-only license on April 26, 1990. In
January 1997, the District’s Board approved the Incremental Decommissioning Action Plan.
Spent reactor fuel was transferred to the Interim Spent Fuel Storage Installation on the site
(Figure 1-2). As of January 2006, the decommissioning project had removed virtually all of the
secondary plant systems (with the exception of imbedded or buried piping), including:

e Main Steam;

e Auxiliary Steam;

e Main Feed Water;

¢ Main Condensate and Makeup;

e Main Circulating Water Pumps;

e Main Turbine and Condenser; and

e Most Support Systems in the Turbine Building.

Within the Auxiliary Building, virtually all systems have been removed. The original Spent Fuel
Building dismantling began in October 2002 (Ref 5.1), and the liner plate has been removed.

Within the Reactor Containment Building, significant progress has been made, including the removal
of both once-through steam generators, all four reactor coolant pumps and motors, a substantial
portion of the reactor coolant system, the reactor building ventilation system, and the support/
electrical/mechanical systems. Significant progress has been made on Reactor Vessel Internals
segmentation.

Dismantling activities outside of the facility power block are directed at the removal of temporary
buildings and structures and are being carried out in accordance with standard site procedures for the
release of potentially contaminated materials and equipment. Final status surveys will be conducted
of the "footprint” left from the dismantling of these structures to verify that no residual contami-
nation above the established derived concentration guideline level will remain following license
termination (Ref 5.1).

1.2.5 Potential Radiological Contaminant Sources

Most regulated waste from the decommissioning of RSNGS will result from the radiological
contamination of plant structures and equipment. The primary source of this contamination was
the operation of the facility nuclear reactor and its associated support systems. The radiological
inventory of the facility and areas impacted by the release of radionuclides is described in the
following paragraphs (Ref 5.1).

Plant systems that were internally contaminated by the operation of RSNGS have been
characterized (Ref 5.1).

K:\Wprocess\25612\Rancho Scco\Hydro Assessment\Text -- Rev 1.doc 1-4 November 2006



‘V-

SEﬂ|0“ONE Hydrogeological Characterization

‘- . - -

Evidence indicated that water had leaked from the spent fuel pool within the Spent Fuel Building
during reactor operation. Spent fuel pool water was also known to have leaked onto the spent
fuel pool cooler pad outside of the Spent Fuel Building. Results of the investigation of soil
outside of the Spent Fuel Building in the vicinity of the spent fuel pool cooler pad showed
penetration of the soil by liquids from the pool. However, cesium 137 and cobalt 60 concen-
trations decreased with depth, and 14 feet of soil were scraped and removed, resulting in removal
of most of the soil activity. In fall 2004, an investigation was conducted in the soil beneath the
spent fuel pool; samples collected below the floor of the pool (down to approximately 25 feet
below grade level) had no concentrations indicating penetration of spent fuel pool liquid.
Therefore, it is unlikely that contaminated spent fuel pool liquid penetrated to groundwater,
which is about 120 feet deeper than the depth sampled.

Outside of the facilities or components mentioned above that had been impacted, several
additional areas within the industrial area have been identified as having been impacted
radiologically by the operation of the facility (Ref 5.1). These areas have relatively low
concentrations of radionuclides; however, several pose a potential threat of migration of radionu-
chdes into soils, surface water, or groundwater dissolved in or carried by liquids. Following are
the impacted areas within the industrial area:

¢ Retention Basins;

o Tank Farm;

o Barrel Farm;

e Regenerant Hold Up Tank areas;
e Storm Drains;

e Oily Water Separator; and

e Turbine Building Drains and Sumps.
1.2.6  New Site Construction

The District has constructed a 30-acre natural-gas-fired power plant on the RSNGS site, approxi-
mately 0.5 mile south of the industrial area boundary. Also within the 2,480-acre site are the
560-acre Rancho Seco Reservoir and Recreation Area, a 50-acre solar power (photovoltaic)
electrical generating station, and the 0.9-acre, Title 10 Code of Federal Regulations Part 72
licensed Interim Spent Fuel Storage Installation.

1.3 Demography

Land surrounding the site is used in agriculture for grape production, row and silage crops, and
cattle grazing. Less than 10 miles west of the site is the City of Galt, which is a rapidly growing
community (Figure 1-1). From 1999 to 2025, the population of Galt is expected to grow from
19,000 to 35,500 persons (Ref 5.3). The growth of Galt is important in this characterization
because the City of Galt provides water through the operation of six wells distributed throughout
the city. As the population increases, more water will be needed, potentially causing more

K:\Wprocess\25612\Rancho Seco\Hydro Assessment\Text -- Rev 1.doc 1-5 November 2006
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groundwater removal. Groundwater beneath the site flows west-southwesterly, toward the city of
Galt.

14  Topography

The elevation of the RSNGS acreage vanies from 147 to 195 feet above mean sea level, and
drainage along natural gullies varies from 2 to 6 percent. The plant site’s rolling terrain is not
directly intersected by any streams; however, drainage from higher levels is well defined and
intersects with drainage at lower levels. The plant’s grade level of approximately 165 feet above
mean sea level allows excellent drainage without danger of flooding.

1.5 Meteorology

The climate at the RSNGS site is typical of the Central Valley of California, with hot, dry
summers and cool wet winters. The average annual precipitation estimated for RSNGS is
approximately 18 to 19 inches; more than 75 percent occurs between December and March
(Ref 5.4). Snow is very rare in Sacramento County; therefore, all of the precipitation is from rain.
The average evapotranspiration rate in the Sacramento area 1s approximately 50 inches per year
(Ref 5.5).

In summer, the temperature range may be 35 to 40 degrees Fahrenheit because of cooler marine
air that flows through a gap in the Coast Range and across the Sacramento-San Joaquin river
delta, lowering the typical 90 to 100+ degrees Fahrenheit daytime highs.

The maximum recorded wind speed in Sacramento County through 1998 was 74 miles per hour.
The average wind speed is 6 miles per hour. Tornados are rare in California, averaging five per
year; damage from tornados in the state is rarer.

K:\Wprocess\25612\Rancho Seco\Hydro Assessment\Text -- Rev 1.doc 1-6 November 2006
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SEB'“““TWO Hydrogeological Conceptual Model

The hydrogeological conceptual model has been developed from all of the surface and
subsurface information that has been accumulated for RSNGS. This information consists
of surface and subsurface geology, soil parameters, surface and subsurface hydrology, and
groundwater-use records.

21 Previous Geologic Investigations
2.1.1 Initial Siting Investigation

A soil and foundation investigation program was conducted to establish the suitability of the site
and to provide the basic criteria for design of RSNGS. The drilling and sampling program began
on June 28, 1967, and was concluded on August 25, 1967. Preceding the drilling and sampling
program, a geologic reconnaissance and mapping program was performed by Bechtel geologists
in ‘consultation with Roger Rhoades, consultant geologist to Bechtel Corporation. Borings
drilled on the RSNGS site included 71 exploratory holes and 1 domestic water supply well
(Figure 2-1). The results of the initial siting evaluations are summarized in Section 2.4.7, Wells
and Borings, with additional details contained in Appendix 2C, Geology and Seismology, and
Appendix 2E, Soils and Foundation Investigation Program, of the District’s Unit No. 1 Final
Safety Analysis Report (Ref 5.6).

Geophysical logging techniques were employed in DH-23, the deepest geologic boring drilled at
the site. These techniques provided a continuous geophysical log of materials with depth
between sampling intervals and indicated changes of materials, density, and firmness with depth.
Refraction seismograph traverses also were run in the general area of the proposed site using a
portable seismic device. The seismic velocities obtained were used to interpret the densities or
changes in the properties of subsurface materials with depth.

The entire investigation program was supervised by Bechtel Corporation; the drilling was carried
out under a subcontract with Boyles Bros. from Aubum, California, and Myren Drilling of
Sacramento, California. Selected soil samples were tested by the Soil Mechanics and Foundation
Engineers, Inc., soils laboratory in Palo Alto, California, and supplemented by classification and
other testing performed by the District’s soils laboratory facility near Placerville, California.

2.1.2 Geotechnical Investigation for Proposed Evaporation Ponds

A geotechnical investigation of a proposed evaporation pond site at RSNGS was performed in
summer and fall 1985. The site is located about 0.25 mile southwest of the industrial area, in an
area of gently rolling topography underlain by unconsolidated alluvium and poorly consolhidated
sedimentary rocks. The purpose of the geotechnical investigation was to collect subsurface
geologic and soils data for use in evaluating the suitability of the site for the proposed
evaporation ponds and to establish a baseline groundwater and soil pore water monitoring
system. The ponds were not constructed.

The fieldwork included soil sampling, permeability testing, installation of observation wells and
lysimeters, water sampling, and measurement of groundwater levels. Four permeameter holes
were drilled for testing permeability of near-surface soils. Four observation wells and two

K:\Wprocess\25612\Rancho Seco\Hydro Assessment\Text -- Rev 1.doc 2-1 November 2006
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SEﬂ“ﬂ“TWO Hydrogeological Conceptual Model

lysimeters were installed. Four test pits were dug for bulk soil samples and 10 soil borings were
drilled to collect soils samples for laboratory testing. The water table at this location is at a depth
of approximately 150 feet.

Using data from the field program, the effect of a hypothetical pond liner failure on down-
gradient groundwater quality was analyzed. Based on conservative distribution coefficient
assumptions, and considering the effects of adsorption, a travel time of over 20,000 years was
calculated for a radiological contaminant to reach the nearest downgradient well 2,200 feet
southwest of the evaporation pond site.

A complete description of the geotechnical investigation and its results is contained in

Geotechnical Investigation for Proposed Evaporation Ponds (Ref. 5.7).
2.1.3 2005 Update Investigation

To reduce uncertainties in the hydrogeological conceptual model, an investigation was under-
taken i 2005. The investigation plan was presented to a group of Nuclear Regulatory
Commission personnel at their Headquarters in November 2004 to gain preliminary approval of
the investigatory approach. At the time that the plan was presented, seven nests of wells were
thought to be necessary to fully evaluate hydrogeology and obtain parameters for modeling.
However, four nests may be adequate to complete the assessment.

In the investigation, nests of monitoring wells were constructed at four locations between
potential sources of contamination (Turbine Building, Spent Fuel Pool, Retention Basin) and the
RSNGS property boundary (Figure 2-1). Each nest was intended to have three monitoring wells
constructed within one boring. The monitoring wells were constructed such that the well screens
were emplaced at three different depths within the boring. Table 2-1 lists the drilling and
construction details of each of the well locations. Drilling and construction of wells were
permitted by the Environmental Management Department of the County of Sacramento.

The 12-inch-diameter borings were drilled with mud rotary drilling equipment. The subsurface
materials being penetrated by the drill were described by the on-site geologist using the drill
cuttings brought to the surface by the drilling mud. Drilling logs and construction details are
presented 1n Appendix A. Samples of soil and rock above the water table were collected with
split-spoon equipment at three different depths in the borings for MW1 and MW2.

The first boring was drilled into dense sandstone or siltstone at 400 feet below ground surface
(bgs). The nature of the rocks penetrated below 320 feet bgs in that boring indicated that vertical
migration of any contaminants would be slowed, if not stopped, by the condition of the rock.
Subsequent borings were drilled to 300 to 340 feet bgs after penetrating the top of the same
dense rock that would impede contaminant migration. After drilling of each boring, the
construction of the three monitoring wells in the boring was decided by the on-site geologist in
consultation with a California Certified Hydrogeologist. Between the screen intervals in adjacent
wells are at least 35 feet of less permeable material than that in the screen interval. After the
screen decision was made, the wells were constructed with clean, low-carbon steel casing and
screen. Following construction of each well nest, each well in the nest was developed to assure
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groundwater would flow into the screen. All of the wells were developed and water flowed into
the screen, with the exception of MW1A, the well with the shallowest well screen at location
MW1. The shallowest well in each nest is labeled “A;” the “B” and “C” wells are successively
deeper in the boring.

Nine months after construction, Well MW1A had not provided any water level information or
groundwater samples. The well screen at 160 to 170 feet bgs has been above the groundwater
level since the well was completed. During drilling, it was not possible to confirm that
groundwater was present at 160 feet bgs because, when drilling with the mud rotary technique,
water containing drilling mud is added to the boring during drilling. Little loss of drilling mud
occurred while the drill penetrated through the 140 to 170 feet bgs because the material was a
plastic clay; therefore, the penetrated material seemed to be water saturated. Previous work at the
site and water-level measurements in existing wells indicated that the groundwater surface would
be approximately 140 to 150 feet bgs. Groundwater depths in Wells MW1B and MWI1C were
greater than 182 feet bgs in December 2005. MW 1B has sampling equipment stuck in the casing
and cannot be sampled. A new well (MW1D) was constructed near the MW1A location in
February 2006. The well will be sampled after it is developed.

22 Geology and Physical Parameters

Geology. The RSNGS site is located within the Great Valley Geomorphic Province, which is a
wide structural trough bounded by the Sierra Nevada on the east and the Coast Range on the
west. The surface geology of RSNGS and the city of Galt, California, is shown on Figure 2-2
(Ref 5.8). The youngest alluvial deposits occur farthest west, near the City of Galt and Interstate
5. The deposits exposed at the surface are older as one moves east toward RSNGS.

The stratigraphy of the RSNGS site consists of the following deposits:

e Recent alluvium consisting of stream-deposited gravel, sand, and silt. This matenal is
confined to present drainage courses and ranges in depth from 0 to 5 feet bgs.

e Older alluvium consists of old stream and terrace deposits of gravel, sand, and silt. This
material covers the floodplains in the southwestern portion of the site and deposits of well-
rounded cobbles, pebbles, and sand derived chiefly from pre-Cretaceous sediments on
pediment surfaces. This category includes the equivalents of the Modesto and Riverbank
formations. The thickness on site is 0 to 20 feet.

o The Laguna Formation consists of sand, silt, and some gravel; it may or may not contain
clay. It 1s made up of poorly bedded materials of silicic volcanic origin. This formation
occurs at the surface across much of the site; its bottom boundary has been encountered at
depths of approximately 130 feet bgs.

e The Mehrten Formation consists of fluviatile sandstone, siltstone, and conglomerate
composed primarily of andesitic detritus. Locally, it contains horizons of coarse andesitic
agglomerate of mudflow origin. This formation 1s encountered at the surface west of the
industnal area and has an approximate thickness of 225 feet beneath the site.
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Table 2-1. Construction and Water Elevation Data

Vertical Gradient
Groundwater Elevation,| Between this Well and Vertical
Screen Interval December 6, 2005 Shallower Well Water Elevation | Vertical Gradients | Water Elevations | Gradients for
Well ID Northing Easting (feet bgs) Water Use (feet msl) (fU/ft) March 2006 for March 2006 for June 2006 June 2006
MWI1A 1888419.45 6813523.57 160~ 170 Monitoring NA — Dry NA Dry
MWIB 1888419.16 6813522.97 210-220 Monitoring, -18.82 NA Obstruction NA Obstruction
MWIC 1888419.56 6813522.92 290 — 300 Monitoring -19.33 -0.0064 -19.22 -19.45
MWID NA NA 200 - 220 Monitoring NA NA -18.74 .-0.0056 -18.97 -0.0056
MW2A 1887946.55 6812353.12 200-210 Monitoring -22.54 — -22.46 -22.78
MW2B 1887945.27 6812352.87 265275 Monitoring, -22.91 -0.0057 -22.61 -0.0023 -22.87 -0.0014
MWwW2C 1887946.21 6812353.24 320 - 340 Monitoring -22.92 -0.0002 -22.65 -0.0007 -22.83 +0.0007
MW3A 1888224.36 6810988.02 200 -210 Monitoring -24.56 — Not accessible -26.27
MW3B 1888224.00 6810987.93 265275 Monitoring -24.62 -0.0009 Not accessible -26.36 -0.0014
MW3C 1888224.13 6810988.28 310-320 Monitoring -24.71 -0.0020 Not accessible -26.34 +0.0004
MW4A 1887086.40 6810770.31 195 — 205 Monitoring ©-29.02 —_— -26.74 -27.04
MW4B 1887086.44 6810770.72 251 -261 Monitoring -29.06 -0.0007 -26.70 +0.0007 -27.01 +0.0005
MWw4C 1887086.10 6810770.56 310-320 Monitoring -28.99 +0.0012 -26.67 +0.0005 -27.02 -0.0002
OwW-2 1886349.74 6910826.33 168 — 177 Monitoring -28.7 NA -27.04 NA -27.23 NA
OW-3 1887127.52 6811602.60 177 - 187 Monitoring -26.54 NA -24.80 NA -24.90 NA
SW-1 NA NA 156 — 400 Water supply NM NA NM NM
SW-2 NA NA 254 — 295 Water supply NM NA NM NM
NA = not available
NM = not measured
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e The Valley Springs Formation consists of pumice and fine siliceous ash, with much greenish-
gray clay and some vitreous tuff, glassy quartz sand, and conglomerate. It 1s commonly well
bedded. It derived largely from rhyolithic material thrown out from the high Sierra Nevada.
This formation has no surface exposures on the site, and an estimated thickness of 250 feet
beneath the site.

e The Ione Formation is composed of clay, sand, sandstone, and conglomerate. It may have a
thickness of 200 to 400 feet beneath the site, and it is not exposed anywhere on the District
property. Lying beneath the Valley Springs Formation, the Ione Formation is likely to be the
deepest sedimentary deposit above the metamorphic basement rocks; however, its depth and
thickness are not known because none of the site borings penetrated through the Valley
Springs Formation. The approximate depth of the metamorphic basement rocks beneath the
site 1s 2,000 feet bgs.

Borings MW2, MW3, MW4, OW2, and OW3 drilled at RSNGS have penetrated the Older
Alluvium, Laguna Formation, and part of the Mehrten Formation. Two borings, DH-23 drilled in
1967 and MW1 drilled in 2005, have penetrated the Older Alluvium, Laguna Formation,
Mehrten Formation, and probably hard green siltstone and claystone of the upper part of the
Valley Springs Formation.

No faults have been identified within 10 miles of the RSNGS, and the only structure in the
sedimentary rocks is identified by gentle westerly dips of 1 to 3 degrees caused by the gradual
uplift of the Sierra Nevada relative to the basin receiving the sediments.

Physical Parameters. Several investigations have measured the physical parameters in samples
collected from the subsurface of RSNGS. The parameter values will be used in a mathematical
model that predicts the subsurface behavior of groundwater and/or contaminants carried by
groundwater. The mathematical model translates the hydrogeological conceptual site model into
a series of equations that, at a mimimum, describe the geometry and dimensionality of the
hydrogeological system, the initial and boundary conditions, the time dependence, and the nature
of the relevant physical and chemical processes. The model requires that the site geology and
hydrology can be described in terms of physical parameters. Subsurface zones used in the model
require site-specific values for the parameters as described in the Data Collection Handbook to
Support Modeling Impacts of Radioactive Material in Soil [Ref 5.13].

Before the 2005 drilling, sampling and analyses values for 12 parameters or data were
considered inadequate. After the 2005-2006 investigation and continuing evaluation, the quantity
of parameter and other data was manually increased. In Table 2-2, the RSNGS-specific data for
each data need are summarized and compared to the pre-investigation status. The laboratory
sheets for the physical parameter measurements are included in Appendix B.
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Table 2-2. Physical Property Data Status for RSNGS

Parameter or
Data Need

RSNGS Data
Availability

Pre-Investigation
Adequacy Rating

Range After 2005-
2006 Investigation

Post-Investigation
Adequacy Rating

Soil dry bulk density

39 measurements

Inadequate; samples

0.8 to 1.78 grams/cm’

Adequate; wider

from limited area (To be updated with horizontal and vertical
February 2006 sample distribution
results)
Soil total porosity 15 measurements | Inadequate; samples | 0.35 to 0.55 cm’/cm’ Adequate; wider
from one boring (To be updated with horizontal and vertical
February 2006 sample distribution
results)

Effective porosity No data; Inadequate 0210 0.3 cm’/cm’ Adequate; wider
calculated from (To be updated with horizontal and vertical
other parameters February 2006 sample distribution

results)
Hydraulic 8 in unsaturated | Inadequate; no data | Unsaturated: 2.8 x 107 to | Adequate; wider

conductivity

zone; 23 in
saturated zone

below 200 feet

2 x 10 cm/second
Saturated: 4 x 107 to 2 x
10" cm/second

(To be updated with
February 2006 sample
results)

horizontal and vertical
distribution

Volumetric water
content

71 measurements

Adequate

0.12 t0 0.358 cm’/cm’

Adequate; wider
horizontal and vertical
distribution

Soil exponential b No data In table of accepted | Dependent on soil type Adequate; values from
parameter model values table determined from site
soils
Hydraulic gradient - | No data Inadequate 0.0022 to0 0.0033 feet/foot | Adequate; determined
horizontal southwest (12/05) from field measurements
in new wells
Hydraulic gradient — | No data Inadequate Variable 0.0064 Adequate; determined
vertical downward to 0.0012 from field measurements
upward in new wells
Water table drop Data from Adequate 10-foot decline/recovery | Adequate
rate existing subbasin in a year; stable year to
wells year
Thickness of No data for Potentially adequate | 182 feet at MW1 and Adequate
uncontaminated, contamination; 164 to 169 feet at MW2 to
unsaturated zone entire zone is 150 MW4 in 12/05.
feet
Potentiometric No data on site Inadequate See Figure 2-7. Adequate
surface maps
Groundwater flow | No data Can be estimated Horizontal and Adequate
paths with hydraulic southwesterly
gradients
Climatic, land use, | Data available Adequate See Section 1.0 Adequate
and recharge for subbasin
impacts
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Table 2-2. Continued

Parameter or RSNGS Data Pre-investigation | Range After 2005- Post-investigation
Data Need Availability Adequacy Rating | 2006 Investigation Adequacy Rating
Surface-water No data; Potentially adequate | See Section 3.0 Adequate
1mpacts on groundwater 150
groundwater feet below

surface

Inadequate for entire | Unsaturated: 2.7 x 10°
aquifer; obtained cm/second to 2 x 10°°

Adequate; wider
horizontal and vertical

Rate of groundwater | Limited data to
movement do calculation

from hydraulic cm/second _ distribution.
conductivity and Saturated: 3.9 x 10° t6 2 x
gradient 10 cn/second
Rate of contaminant | No data Inadequate; Less than groundwater Adequate; wider
transport calculated from rate | movement; retardation horizontal and vertical
of groundwater depends on contaminant. | distribution of rate data
movement above.
Radionuclide No data for soil | Inadequate Results reported Assessed elsewhere
presence and extent | or groundwater elsewhere
Kg Partitioning No data To be derived with | No data obtained To be derived with
coefficient probabilistic probabilistic calculations
calculations in the in the model
model
cm centimeter(s)

o

cm cubic centimeter(s

2.3 Hydrology

Runoff from the site drains into a seasonal unnamed creek, which is tributary to Clay Creek,
which empties into Hadselville Creek. Hadselville Creek is a tributary of Laguna Creek South,
which flows into the Cosumnes River, which joins the Mokelumne River upstream from its
confluence with the San Joaquin River. A portion of the flow in the unnamed creek originates
below the dam constructed to create the Rancho Seco Reservoir, approximately 1 mile southeast
of the industnial area (Figure 2-3). The remainder of the flow in the creek originates from runoff
in the area of its catchment west of the dam and from releases of water from Rancho Seco.
Water, most of which 1s conveyed to the site from the Folsom South Canal, is consistently
released to the creek from the RSNGS industrial area at an average rate of 6,000 gallons per
minute.

Recharge to the groundwater occurs primarily by the infiltration of surface water along the active
channels of streams, such as the Cosumnes River, Dry Creek, and Mokelumne River, and by
deep percolation of applied irrigation water (Ref 5.9). Some recharge also occurs from the direct
infiitration of precipitation; however, direct infiltration is limited by the relatively low (18-inch)
annual rainfall, relatively high (50-inch or more) evapotransporation rate, the moderate to low
permeability (0.07 to 0.08 inch per hour) of surface soil, and the deep (greater than 180 feet bgs)
water table.
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Widening of the unnamed creek occurs at the District’s western property boundary in an area
where the gradient decreases. Most of the flow into unnamed creek originates from the Folsom
South Canal and is discharged from the site in the liquid effluent pathway downstream of the site
retention basins. Since the investigation of the RSNGS began in the 1960s, no flooding or
inundation from storm runoff has occurred within the site boundaries. The industrial portion of
the site would not be flooded during a 100-year storm event (Ref 5.15). The topography of the
site and the soil types promote runoff away from site buildings (Figure 2-3). However, seasonal
marshes and vernal pools develop west of the industrial area in shallow surface depressions
during and after the December through March rainy season.

24 Hydrogeology

The RSNGS site is located within the Cosumnes Subbasin of the San Joaquin Valley Ground-
water Basin (Ref 5.10). The subbasin consists of the unconsolidated and semi-consolidated
sedimentary deposits that may hold groundwater between the Cosumnes River on the north and
the Mokelumne River on the south. All of the sedimentary deposits in the Cosumnes Subbasin,
and possibly the basement rocks if they are fractured, may contain groundwater. Figure 2-4 1s a
cross section illustrating the extent of hydrogeologic information with a three-dimensional
perspective. Figure 2-5 is a simple fence diagram including data from MW1, MW2, MW3, and
MW4 borings. Thirteen borings on the site have penetrated the groundwater; four of those
borings were completed as water supply wells, and geologic information was not saved for two
of them. Three observation borings, each to a depth of 200 feet bgs, one boring drilled to 602
feet bgs, four 2005 borings, and one 2006 boring for monitoring well nests provide the geologic
information about the aquifer.

As shown on Figures 2-4 and 2-5 subsurface deposits beneath RSNGS are dominated by fine-
grained deposits of clay and silt with interbedded thin sands and gravels to a depth of
approximately 120 to 130 feet bgs; above that depth interval, deposits become more indurated
with depth, such that some intervals can be considered claystone and siltstone. Beneath 130 feet,
the deposits are siltstone and claystone with thin (10 feet or less) interbedded sandstone and
conglomerate (shown in shades of maroon on Figures 2-4 and 2-5); this interval is mostly within
the Mehrten Formation. At approximately 290 to 330 feet bgs in all of the deeper borings,
drilling became very difficult as the drill penetrated gray to green well-indurated siltstones with
thin sandstones and claystones. This change in drilling and lithology of deposits is interpreted as
the top of the Valley Springs Formation.

The upper groundwater surface beneath the site now occurs at depths greater than 165 feet bgs
(December 2005) in the sediments of the Mehrten Formation. Therefore, groundwater may be
present from approximately 165 feet bgs in the Mehrten Formation to perhaps 2,000 feet bgs,
where the Ione Formation is in contact with much denser rocks. The sand and gravel zones of
these formations yield water readily to wells predominantly west of the facility in the Central
Valley. The Mehrten Formation 1s known for yielding large volumes-of water to wells (Ref 5.11)
Beneath the site, however, the Mehrten Formation consists predominantly of siltstones and
claystones that are likely to have lower hydraulic conductivity values (1 x 107 to 1 x 10™ centi-
meters per second [cm/sec] from permeability tests [Ref 5.7]) than the typical Mehrten
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Formation, which is sand/sandstone dominated. The sediments of the Laguna Formation are
above the water table and, therefore, do not produce groundwater to wells. However, the
hydraulic conductivity range of samples collected in the unsaturated Laguna Formation is
2.8 x 107 to 5.8 x 10 cm/sec. The Valley Springs and Ione formations are considered small-
yield aquifers because of low hydraulic conductivity values caused by claystone and siltstone
layers (Ref 5.11).

In the Cosumnes Subbasin, groundwater flows to the west from the foothills and the RSNGS
area. For at least 40 years (since the initial investigation of the site), a groundwater depression
has been caused by the pumping of municipal and agricultural wells in the Galt area. Figure 2-6
shows contours of groundwater elevations in southern Sacramento County (Ref 5.12); the top
part of the figure shows contours for Spring 2003, and the bottom part shows contours for Fall
2003; the 2003 maps are the most recent contour maps available from the county. On both
figures, a groundwater depression is roughly centered on the town of Herald, which lies between
the site and Galt. The depression had an elevation approximately 10 feet lower in Fall 2003 than
in Spring 2003. The shape and values of the groundwater elevation contours on the figures
indicate that groundwater beneath the site will flow southwesterly toward the depression.

Groundwater levels in the four new well nests suggest that there is one aquifer between the water
table and 300 feet bgs, that the horizontal gradient is southwesterly, and the vertical hydraulic
gradient is upward. A potentiometric surface map, constructed with data collected in the
monitoring wells on December 6, 2005, is shown in Figure 2-7. The contours support the
hypothesis of southwesterly gradient beneath RSNGS. The range of hydraulic gradients
calculated from potentiometric data for the wells is 0.002 to 0.0033 feet per foot in all depth
intervals. Data collected in two subsequent events support the flow direction and gradient. Only
one potentiometric surface map was prepared because the data suggest that the horizontal
gradients are similar in all depth intervals from 170 to 300 feet bgs (Table 2-1). Horizontal
gradients were determined with water level depth information obtained in December 2005.
Depth information for all wells was converted to elevation by subtracting the depth from survey
elevations of the tops of casing of monitoring wells. Water level elevations from MWI1B,
MW2B, MW3B, and MW4B were combined with data from OW2 and OW3, wells constructed
in 1985, to develop a potentiometric surface map. The well screens in OW2 and OW3 are most
similar to those in MWI1B, MW2B, MW3B, and MW4B. The potentiometric surface map
developed with the water level elevations was used to determine the direction and magnitude of
the maximum gradient among the six well locations. It was determined that the water level
elevation decreased 4.5 feet over a distance of 1610 feet between potentiometric contours;
therefore, 4.5 feet was divided by 1,610 feet, yielding a gradient of 0.0028 foot per foot
southwesterly for the B depth interval. Horizontal gradients were roughly estimated from water
elevation differences between MWIC and MW3C and between MWI1C and MWA4C without
contours. Those gradients were within the same range as the “B” depth gradients, suggesting
horizontal gradients are similar in all depth ranges beneath RSNGS.

Vertical gradients were determined only for the well nests constructed in 2005. Gradients were
calculated with water level elevations obtained in December 2005, March 2006, and June 2006
for the following screen interval pairs: MWIB and MWI1C, MW2A and MW2B, MW2B and
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Groundwater Levels Southern Sacramento County
Spring 2003

Groundwater Levels Southern Sacramento County
Fall 2003

Figure 2-6. Groundwater Elevation Contours Measured in 2003,
Southern Sacramento County
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MW2C, MW3A and MW3B, and MW3B and MW3C. The distance between the center of
screens in the well nests were determined from the well construction logs. Then for each pair (for
example, MW2A and MW2B) of water level elevations at a well nest, the absolute difference
between the higher screen water elevation and the lower screen elevation was divided by the
distance between the center of the screens. The result of the calculation is the magnitude of the
vertical gradient. If the water elevation for the lower screen had a value less than the elevation
for the upper screen, the gradient was designated “downward” and provided with a minus sign. If
the elevation for the lower screen was greater than that for the upper screen, the gradient was
designated “upward.” The vertical gradient calculations for RSNGS well nests varied from
0.0064 foot per foot downward to 0.0012 foot per foot upward across all screen interval pairs.
Eight -gradients were downward and two upward between “A” and “B” depth interval well
screens. Five gradients were downward and four upward between “B” and “C” depth interval
well screens. Most well screen pairs did not have consistently upward or downward gradients
over the seven-month period that measurements were collected. There is no evident upward or
downward influence on gradients caused by the change in season between the first and last
measurements. The vertical gradient data calculated for RSNGS well nests indicate that neither
an upward or downward gradient prevails in the aquifer.

No pumping tests have been conducted at the site. Hydraulic conductivity values have only been
estimated from laboratory hydraulic conductivity tests and in situ packer permeability tests (Ref.
5.7).

With site-specific data obtained in the 2005-2006 investigation and previous investigations, an
estimate of the migration speed of a water particle can be made. Assuming the highest hydraulic
conductivity measured (2 x 10 cm/sec) and a travel distance of 165 feet from a near-surface
source to groundwater, a particle would require approximately 80 years to reach groundwater.
Once the particle reached groundwater, and again assuming the highest hydraulic conductivity of
2 x 10™ ecm/sec and a distance of 3,100 feet, the travel time to the RSNGS property boundary is
estimated at approximately 1,500 years. However, the hydraulic conductivities of some clayey

“deposits above the groundwater and below the groundwater surface may be only 1/1000™ of the

value used in the preceding calculations. Therefore, it is likely that migration to groundwater will
require more than 80 years and migration to the property boundary will require more than 1,500
years.

Long-term hydrographs for 23 wells in the Cosumnes Subbasin indicate that water levels
declined from the mid-1960s until approximately 1980, unless the wells were in the recharge
area of the Cosumnes River, which is several miles north of the site. From 1980 until 1986, water
levels in most wells recovered as much as 10 feet from pre-1980 levels. Water elevations again
decreased approximately 10 to 15 feet during the drought years of 1987 to 1992 and recovered
15 to 20 feet from 1993 to 2003 (Ref 5.10).

Water from the Laguna and Mehrten formations is considered generally good quality in the
vicinity of RSNGS. Potable water used on the site comes from one of four site wells. Since 1969,
Supply Well 1 has been producing at a rate of 300 gallons per minute, on demand, from the
Mehrten Formation from the depth interval of 200 to350 feet bgs (Ref 5.7).
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The 2005 investigation of RSNGS was conducted to evaluate hydrology and hydrochemistry that
would affect migration of any contaminants migrating in groundwater. Water samples were
collected in 10 new wells and 3 water supply wells to evaluate groundwater chemistry and water
quality.

3.1 Sampling for General Minerals in Groundwater

Groundwater samples were collected from 10 of the 12 monitoring wells constructed in 2005 and
analyzed for a suite of analytes that characterize the natural constituents in groundwater that
originate from the atmosphere and from the soluble anions and cations from soil and aquifer
material. Well MW1A did not produce sufficient water for a sample and Well MW1B became
obstructed with sampling equipment. Sometimes referred to as “general minerals,” the analytes
in the suite are used to determine differences between groundwater bodies that may be vertically
separated. Near-surface groundwater may have a different geochemical composition than deeper
groundwater because of constituents dissolved from soil and anthropological sources. In addition
to the general mineral constituents, analyses were performed for the total boron because boric
acid was added to the water heated by nuclear reactions and would be an indicator that leakage
of water from the reactor area reached groundwater.

In addition to the 10 samples from monitoring wells, a sample from one groundwater supply well
in the RSNGS industrial area, SW-2; a sample from the supply well, SW-1, just east of the
industrial area; and one sample from a well at Rancho Seco Park (RSPW), approximately a mile
southeast of the industrial area, were also sampled for the suite of analytes. Results from the two
wells located east of the industrial area are representative of “background conditions” because
the groundwater moving through those wells has not been affected by any discharges from
RSNGS activities. Groundwater at SW-1 and RSPW can be considered unaffected by any
contaminants from the RSNGS industrial area because groundwater has been flowing from
northeast to southwest for at least 38 years.

Table 3-1 lists the results of the general minerals results for groundwater samples. It is readily
evident that borate 1s not a contaminant in the samples analyzed because it was detected in only
one sample, from Well MW2A, at a concentration equal to the reporting limit of 0.05 milligrams
per liter (mg/L). Furthermore, the results are notable for the similarity of values among the wells
sampled. The only readily identifiable differences in the table are the variations in total iron
concentration, higher level of total dissolved solids, presence of detectable concentrations of
nitrate nitrogen, and pH 1.5 to 2.1 units lower in Wells SW-1, SW-2, and RSPW than in most of
the monitoring well samples. Laboratory sheets for the groundwater analyses are included in
Appendix C.

The similarity of most parameters among all monitoring well locations and all depths indicate
that groundwater 1s not stratified with large differences in constituent concentrations vertically.
Graphical techniques that show the similarity or difference in general mineral concentrations
between waters were used to confirm that groundwater up hydraulic gradient from the industrial
area, beneath the industrial area, and down hydraulic gradient from the industrial area are the
same. Piper and Stiff diagrams were prepared with concentrations of the major cations and
anions occurring in groundwater: calcium, magnesium, potassium, sodium, bicarbonate,
carbonate, chloride, and sulfate concentrations (Figures 3-1 and 3-2).
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In the Piper diagram, each of the 13 well samples is represented by one dot on each of the three
diagrams. For this diagram, concentrations of the major cations and anions are converted to meq
and totaled. The location of dots representing wells is determined by the percentages of the total
that each cation or anion (or a combination such as sodtum and potassium) contributes. The close
clustering of all the dots representing monitoring well samples as well as the three supply wells
indicates that no great difference occurs in the groundwater from 1 mile upgradient to 3,500 feet
downgradient of the industrial area. Furthermore, groundwater from 300 feet bgs from the “C”
depth monitoring wells is not distinguishable from the groundwater in the “A” and “B” depth
wells.

Stiff diagrams use the same meq/L data. However, they are arrayed in a different plot. Stiff
diagrams are made for rapid pattern recognition to classify a groundwater and determine
similarities from location to location and shallow to greater depths. Figure 3-2 illustrates a series
of Stiff diagram plots that further support the similarity of groundwater among all of the wells
sampled. These diagrams also indicate that the groundwater beneath District property, including
RSNGS, is a sodium-bicarbonate type.

3.2 Data Interpretation

Two wells up hydraulic gradient from the industrial area (SW-1 and RSPW) tap groundwater
that has the same composition and similar concentrations of general mineral constituents as
groundwater beneath and down hydraulic gradient from the industrial area. Therefore, the two
wells can be used as indicators of background quality to compare with any wells that are
suspected of being contaminated.

The general mineral constituents at 190 feet bgs in the groundwater beneath RSNGS are
essentially the same as at 320 feet bgs. This condition and the upward hydraulic gradient from
greater depth to shallower suggests that sampling of most of the “C” depth wells for contami-
nants will not be necessary because contamination, if any is suspected in the “A” depth wells, is
unlikely to migrate downward against the gradient.
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Groundwater Evaluation

Table 3-1. General Minerals Results from Analyses of Groundwater

Total
Alkalinity, | Alkalinity, | Alkalinity, Nitrogen, Total Dissolved Cation/Anion

Total bicarbonate| Carbonate | Chloride | Magnesium Nitrate-N Sulfate Iron Potassium |Boron-Total| Calcium Hardness Sodium Solids PH Balance

(mg/L) {mg/L) (mg/L) (mg/L) (mg/L) {mg/L) (mg/L) {(mg/L) (mg/L) {mg/L) (mg/L) (mg/L) {mg/L) (mg/L) (pH Units) (meq)
MWI1C 86 57 29 7.1 2 <0.050 <0.50 17 3.86 <0.05 5.9 24 34 126 9.5 2.04/1.92
MW?2A 86 86 <5.0 14 3 <0.05 4.2 23 3.34 0.05 4 24 42 151 7.6 2.36/2.2
MW2B 64 64 <5 9.6 4 <0.05 14 73 3.46 <0.05 4.7 28 26 101 8.9 1.78/1.58
MW2C 62 36 26 6.7 2 <0.05 <0.05 36 4.03 <0.05 4.7 20 24 88 9.6 1.55/1.43
MW3A 53 42 11 5 <2 <0.05 <0.05 38 241 <0.05 3.2 16 - 20 70 9.3 1.09/1.2
MW3B 49 42 7 4.60 <2.0 <0.05 <0.05 27 2.5 <0.05 32 16 18 71 9.3 1.01/1.11
MW3C 49 38 11 3.7 2 <0.05 <0.05 4.65 3.09 <0.05 4 20 16 71 9.3 1.14/1.08
MW4A 49 45 <5 5.6 2 <0.05 1] 203 2.69 <0.05 4 20 19 69 9 1.26/1.16
MW4B 51 40 11 5.2 <2.0 <0.05 <0.5 5.3 297 <0.05 3.2 14 18 72 9.4 1.02/1.17
MW4C 58 51 7 5.7 3 <0.05 <0.05 6.4 3.16 <0.05 4 22 21 81 9.2 1.44/1.32
SW-1 52 52 <5.0 4 3 1.8 3.5 <0.05 3.9 <0.05 3.2 20 22 168 7.7 1.46/1.35
SW-2 55 55 <5 4.1 3 1.8 4.8 <0.05 3.8 <0.05 4.7 24 20 165 7.6 1.45/1/44
RS Park Well 65 65 <5 5.8 5 0.64 1.4 0.24 3.7 <0.05 6.3 35 20 180 7.4 1.69/1/54
Quantitation Limit 5 5 5 1 2 0.05 0.5 0.05 0.05 0.05 3 5 5 10 0.1
Mean 59.92 51.77 14.57 6.24 2.90 1.41 2.73 39.42 3.30 0.05 4.24 21.77 23.08 108.69 8.75 NC
Standard Deviation 12.85 13.99 9.05 2.81 0.99 0.67 1.63 58.16 0.55 NC 1.01 5.54 7.30 43.18 0.84 NC
meq = milliequivalent(s)
mg/L = milligram(s) per liter
NC = not calculated, too few values
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Ca 80 60 «— 40 20 Na+K HCO3 +Co, 20 40 —p 60 Cl
Calcium (Ca) Chloride (Cl)
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SW-1
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Figure 3-1. Piper Diagram for Groundwater Concentrations Beneath RSNGS
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SECTIONTHREE

Groundwater Evaluation

MW1C
Cations Anions
megiL meg/L.
Na + K Cl
R
X HCO3
Ca +CO3
Mg S04
MwW2A
Cations | Anions
megfi meg/L
Na+K Cl
LA HCO3
+ 003

mMwaB

Cations Anions
megil megil

Na + K Ci

HCO3
+CO03

Mg S04

mMw4C

Cations | Anions
meqgil. - megiL

Na+K Ci

Sw-1

Cations Anions
meqgil meqfl

SW-2

Cations I Anions
meqiL meq/L

RSPW
Cations Anions
meq/L meg/t

Na + K Cl

Mg sO4

Figure 3-2. Stiff Diagrams of Cation and Anion Concentrations
in Groundwater Beneath and Upgradient from RSNGS
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SEﬂ“ﬂ“F OUR Conclusions and Recommendations

On the basis of the data obtained in previous geologic investigations and in the recent hydrogeo-
logical investigation, the hydrogeological conceptual model was updated and conclusions have
been developed. From those conclusions, recommendations for additional investigation and
sampling are presented.

4.1 Conclusions

The following conclusions have been developed from updating of the conceptual model with
data obtained in 2005 and 2006:

e Because groundwater between the depths of 180 and 320 feet bgs has vertical gradient that
fluctuates between upward and downward, any contaminants from RSNGS releases are more
likely to remain in the shallower zones rather than being drawn to the deepest levels of the
aquifer.

e Groundwater 1n all depth intervals has a southwesterly horizontal gradient.

e Physical parameters measured from subsurface samples indicate diversity in hydrologic
conductivity and other parameters needed for mathematical modeling.

e Groundwater from 180 to 320 feet bgs can be classified as sodium bicarbonate type that
varies minimally in composition whether samples are collected upgradient, beneath, or
downgradient of the RSNGS industnal area.

e MWID constructed in February 2006 adequately replaces MWI1B for monitoring and
sampling of groundwater.

e No additional monitoring well locations or soil samples are needed for hydrogeologic
characterization unless contamination 1s discovered in newly constructed monitoring wells.

4.2 Recommendation

The recommendation remaining to further enhance the hydrogeological conceptual model and
determine whether contamination from RSNGS activities has reached groundwater is to evaluate
results from samples collected at MW 1D and other new wells.
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Project: Rancho Seco Nuclear Generation Station

Log of Monitoring Wells:

Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MWI1A, MW1B, MWI1C
Drilling Contractor:  Water Development Borehole Diameter:  12-inch Borehole Name: MW1 Logged By: P. Phillips, S. Plunkett

g Fay-.
Drilling Method: Mud Rotary Dates Dnilled: 5/2-5/2005 Well Construction:  5/5/2005 /’ﬁ’4’73

Checked B%W IC / /

Drilled by: Randy Criner

Casing Diameter:  2.5-inch Casing Type: Low Carbon Steel

Slot Size: A- 0.010-inch; B,

Total Depth Drilled:

400-feet

Screen Intervals (ft bgs):  A- 160-170"; B- 210-220"; C- 290-300'

Well Development Dates:  6/6/2005

Sampling Method: Grab

Top of Casing Elevations:  A- 163.77; B- 163.61; C- 163.43

Ground Surface Elevation: 164.20

A: Northing:

1888419.45

Easting: 6813523.57

B: Northing: 1888419.16 Easting: 6813522.97

C: Northing:

1888419.56  Easting: 6813522.92

Comments: Flat graded pad on AB base.

=
z
Q 00 =
Pt jel (5
s p gs
5 o £ 83
E E g 5
v Sample ID = © LITHOLOGY DESCRIPTION WELL CONSTRUCTION e
0 1530 QGO Varigated, sandy, medium pebble to coarse pebble gravel, abundant rock 1 M0 SuSh mount vault -0
1 O C O O fragments (GP). :ﬁ X ) o
| GG TI| Schist, chert, milky and clear quartz, biotite, basalt, moderately abundant, % ]W?]gs secured with r
5 o) O O light brown (7.5YR 6/4), well indurated schist, possible matrix 1o gravel. : >; OCXIng pressure caps s
i ¢ MW1A i
4 L/ 2.5-inch inner- |
A b diameter (ID) Low [
10 :f. Carbon Steel (LCS) |- 10
- L/ blank casing to 160"
. - - ¢ MWIB 3
: Varigated quﬁc very coarse grained sand with abundant pebble gravel, 5 2.5-inch ID LCS -
s abundant rock fragments (SP). 5 blank casing to 210" [ 15
: MWI1A Clayey Sandy Silt. Brownish yellow (10YR 6/6), abundant very coarse 2 MW]C o
grained sand and rock fragments (ML). 5 2.5-inch ID LCS i
¢ blank casing (0 290" [
20 ¢ 20
. é L
-] / -
. L/ L
. ; L
% ] Minor increase in pebble gravel. :; B 25
] ¢ L
. 9 L
4 b L
30 ¢ 30
] MWIB :; i
[/ L
4 b/ L
35— . p’ 35
i Moderately abundant varigated rock fragments. é |
4 ¢ L
- ; L
40 b i
| % Neat Cement from B 40
_ 5 pear ground surface to |
R 9 152 L
1 ¢ .
45 5 b 45
] & -
¢ L
4 ¢ L
4 ; o
50—: Abundant very fine to very coarse grained sand. b —_— 30
N 2
¢ L
] [ -

] L/ L
55— >>; 55
] b i

| 2
¢
60 ¢ i
i Significant increase in very coarse grained sand. “ :— 60
i é L
A b’
4 :; -
65— 5 65

2870 Gateway Oaks Dr., Ste 300
Sacramento, CA 95833
916-679-2000




Project: Rancho Seco Nuclear Generation Station

Log of Monitoring Wells:

Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MWI1A, MWI1B, MW1C

=
z op
E S 3
2 = g
£ 2 & Q¢
g Lo g))
« Sample ID (S © LITHOLOGY DESCRIPTION WELIL CONSTRUCTION =~

B ’ . 4

4 R @ L

70 RN ¢ 70

. RN /

. NV, 4 -

B GO’() :Q< Granular to fine pebble gravel with abundant rock fragments in light brown b/ o
75— AOOQQOC (7.5YR 6/4) mud, volcanics, siltstone, abundant very fine to very coarse 2 =75
7 "Qb' - 'Q-% grained sand, angular to rounded, clear and milky quartz, red chert, ultra z; I
7 P (SPZV' <] mafics, plagioclase, greenstone (GW). ) % I
1 O %O, L/ o
. AN b i

- ASPRAG s 80
80 J MO %O, ¢ L
] AT g C
] OO ¢ i
N aZ QL L/
B PP -
85— "QODQ 'Q“‘C :; -85
A SOA :K}OA 9 L
] EOTS 4 B
T O, Q:QOA 2 I
o] SOTNS ¢ r
92 O~ % 90
01430 ¢ i
MWiC A B s i
] Mg Q:QOA ,’; :
95 — %3.103': Clayey Gravel. Reddish brown (SYR 4/4), abundant silt to very coarse ; -~ 95
7 N ,°% Sl grained sand to medivm pebble gravel in silty/sandy clay. :; o
b 004 ¢ r
- A 0 /4 Gravelly, Sandy, Clay. Reddish brown (5YR 4/3), with moderately 5 o
100 — ay abundant rock fragments (CL). % - 100
- 0/0/4 2 o
. / / b -
. 0/0/4 ; -
105 — /0,0, ;ﬁ - 105
4 o4 ¢ L
4 0 0 s ;“ L
1 0,/ 0/ é i
110 — i 'c.>d bdb Silty Grave] with abundant light pinkish gray (SYR 6/2) silty clay and ,’; - 110
T v‘ J J d abundant rock fragments. Gravel subrounded to rounded (GM). b =
] oleje)o) é i
1 00|00, 4 -
115 — AoA A é s
] plojolo ¢ B
B UL L/ L
_ . OJ 0|0 “ 2
E RN L/ i
0] Pl g o
1 DlC|C|O) 4 I
- >/‘ -
b Sandy Clayey SiluSilty Clay. Reddish gray (SYR 5/2), abundant gravel b’ N
1 and rock fragments (CL). 5 o
125 — [/ 125
4 ¢ L
B )/ -
4 5 -
130 - ¢ - 130
] 4 i
. :; L
. g
135 - s . . p - 135
i 1lt/Clay grading to reddish brown (SYR 5/4). ; B
4 4 2
4 :;' L
140 — Continui o 4 - 140
B / ontinuing change in silt/clay color. 5 |
4 é L
E / Silty Clay. Brown (7.5YR 5/4), plastic, very minor poorly indurated b r
. siltstone (CL). ¢ r
145 — j - 145
] g g
_ /// 2 _
150 — /f; 1 Vi - 150

2870 Gateway Oaks Dr., Ste 300
Sacramento, CA 95833
gy 916-679-2000
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Project: Rancho Seco Nuclear Generation Station

Log of Monitoring Wells:

Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MWI1A, MWI1B, MW1C
s
5 & =
= 3 =3
2 2 B3
£ 2 5 ok
< B = L
v Sample 1D = © LITHOLOGY DESCRIPTION WELL CONSTRUCTION <
v 4 -
] f;/ 1 H 14 B -
] Bentonite Seal -
4 152-155 o
155 7 Increase in siltstone and minor to moderate amounts of well cemented, S | #30 Transition Sand N 155
] / medium prained sandstone. 1 155-157 L
160 Significant increase in sandstone and very coarse grained to granular N 160
j gravel. IMWIA L
B 2.5-inch ID LCS, [
] -40.010-inch -
165 — . . -4 Continuous Slot - 165
B Continued presence of gravel and decrease in sandstope. | Screen 160-170" L
R 1| #3 Filter Pack Sand |-
] 1571718 -
170 _: //// Decrease in both gravel and sandstone fragments. f:f _~ 170
175 // 175
180 —_ % Interbeds of increasing sand to granular gravel layers. _- 180
185 ] Neat Cement T 185
] 171.5-203 »
190 — // 190
195 7] % Marked increase in indurated siltstone. L 195
200 ] / Indurated siltstone increases to 20%. N 200
] Bentonite Seal r
205 ] 203-205 205
] Silty fine grained sandstone/sandy siltstone increases in abundance. #30 Transition Sand [
210 U.‘ )/2 210
B Sandstone. Strong brown (7.5YR 5/6), fragmented, moderately cemented, I~
: rounded to subrounded (SS). “j2.5-inch ID LCS, :
n -2 0.020-inch -
215 — X . -»:| Continuous Slot L 215
] Interbeds of moderately indurated siltstone. -l Screen 210-220° »
i ] #3 Filter Pack Sand |-
- +1207-221.8 -
220 L 220
] LR [
1 IR -

] 39555 §
225 7] Continue presence of interbeds (less than 1-inch thick). ”"‘ :_— 225
: EIRRR i
q IIRR i
] LKL -

230 $$$$$ — 230
i AR RL -

] $%5%%
] 99992 i

870 Gateway Oaks Dr., Ste 300




Project: Rancho Seco Nuclear Generation Station
Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612

Log of Monitoring Wells:
MWI1A, MW1B, MW1C

Sample Interval
Time
Graphic Log

Sample ID LITHOLOGY DESCRIPTION

WELL CONSTRUCTION

Depth
(vertical feet)

Abundant rock fragments.

Abundant siltstone interbeds.

moderately abundant amounts.

gravel interbeds, dark brown (7.5YR 3/2).

minor clasts > 0.5-inch, angular to subrounded.

Decrease in siltstone and continued presence of rock fragments in

Very well cemented sandstone clasts and varigated conglomerate granitic

Cemented sandstone with minor clasts, dark yellowish brown (10YR 3/4),

NN
N

S8
N

Neat Cement
221.5-282"

quartz material, rock fragments (SW).

[

~

-1

v
]

g

305

Sand. Minor gravel, dark grayish brown (10YR 4/2), fine to coarse grained
sand, moderately to well graded, subangular to subrounded, chert and

Increasing very fine to medium grained sand, gravels decrease.

-
HATTETTTTATTHTTTHTHTHTHTHTHTHITHATTT TSR SRS

BINNS
AR

3
3
KR
CR
KR
R
XA
R
R
KR
K4
KR
3
K3
Y
K4
R
3
&4
R
3
4
3
04
R
3
K4
3
3
3
3
2
e
4
R
3
KR
04
04
K3
K4
KR
’
e

Bentonite Seal
282-285

#30 Transition Sand
285-287

{MW1C

2.5-inch ID LCS,
- 0.020-inch

.| Continuous Slot

4 Screen 290-300"

-| #3 Filter Pack Sand
1 287-301"

($S).
310

Olive (5Y 5/3), quartz rich sandstone, subangular to subrounded, fine to
medium grained with minor coarse grained sand, and minor gravel (<10%)

315

e Lewva by e g by e ey

Sacramento, CA 95833
916-679-2000

Color change to Dark olive (SY 4/2), mafic, subrounded to angular, very
fine to coarse grained sandstone (probably siltstone or claystone) (SLTST).

2870 Gateway Ouks Dr., Ste 300
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Project: Rancho Seco Nuclear Generation Station
Location: 144490 Twin Cities Road, Hearld, California 95638 Project: 17325612

Log of Monitoring Wells:
MWIA, MWIB, MW1C

2870 Gateway Oaks Dr., Ste 300
Sacramento, CA 95833
916-679-2000

K
Z
3] o0 o
= 3 =38
L%} 2 0.~
£ = 8%
& £ g £
v Sample 1D [ o LITHOLOGY DESCRIPTION WELL CONSTRUCTION <
320 ——J 1 320
3254 =325
] Siltstone/Claystone. Mafic, very fine to fine grained sand. reddish brown B
b (SYR 4/3), massive, slighty fractured, brittle, indurated (silica rich?). ~
B (serpentinite?) (SLTST). : B
330 j : — 330
s Sandstone. Dark olive (5Y 3/2), very fine to medium grained, subangular o
, to subrounded, competent, silty, Jarger fragments are brittle (SS). F
335 335
B o
: :
340 — — 340
-~ Sandstone. Dark Olive (SY 3/2), very fine to medium grained, brittle, -
1 angular, clastic material, rock fragments (serpentinite?), competent, minor ~
7] fractures (SS). L
N B
345 - — 345
~ —
1 Siitstone. Dark olive (5Y 3/2), content of fines increase, silts and clays, t
7] 1 1 1 31 ongulartosubrounded rock fragments, brittle, clayey siltistone <20% very B
350 P11 1| finetomedium grained sand (SLTST). 350
-4 + + 4 + {
355 : ++1T1 Boring back-filled __ 355
+ 1+ 4+ 4 with Neat Cement -

4 1+ 444 from TD to 301 fibgs |
360— 11141 — 360
R +++1 -

] 4+ 4 4 4| Clayey Siltstone. Silt and clay content increases, very little sand, soft. B
365 1111 — 365
370 — Tttt = 370
315 1111 - 375
380 TTTT — 380
. TTTT o
i 4444 L
4 1114 L
385 TT1° - 385
7 No Recovery. -

390 — = 3%
395 — - 395
b F
] Total Depth Drilled
i 400 feet bgs I
400 400




Project: Rancho Seco Nuclear Generation Station

Log of Monitoring Well:

Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MWI1D
Drilling Contractor:  Water Development Borchole Diameter:  12-inch Borehole Name: MWI1D Logged By: S. Lookingbill ﬂ / ﬂé
Sis O~ an
/7091

L
‘Drilling Method: ARCH; Mud Rotary Dates Drilled: 2/15-16/2006 Well Construction:  2/16/2006 | Checked BWﬁW /
7
Drilled by: Ryan Casing Diameter: 4-inch Casing Type: SCH 40 PVC; LCS Slot Size: 0.020-inch

Total Depth Drilled: 220 feet Screen Interval (ft bgs):  200-220" | Well Development:

Ground Surface Elevation:

Sampling Method: Grab Top of Casing Elevation:

Northing: Easting:

Comments: 0-20 ft bgs drilled using Air Rotary Casing Hammer (ARCH); 20-220 ft bgs drilled using Mud Rotary.

=
. 5
= 3 ]
v 2 £3
B < o3
: : 5 8%
%] Sampte 1D [int Q LITHOLOGY DESCRIPTION WELL CONSTRUCT]ON <
0] OO O SandyGravel. Brows, very fine grained sand, gravel to 1-inch diameter, :;::(Sh mount vault | 0
1 O 0 O P9 subrounded, trace silt, dry (GP). -
. IS Well secured with -
E O O O O tocking pressure cap [~
5] COQL 5
] TTT N o MWID i
7 Sandy Silt. Brown, non-plastic, damp (ML). 4-inch SCH 40 PVC |
] blank casing to 200" |
10 10
E Silty Sand. Brown, very fine to fine grained, partially cemented, damp -

] (SM). L
15 15
1 Sandy Silt. Reddish brown, low plasticity, fine grained sand, moist (ML). -
20— 20
-1 Sandy Silt. Brown, non-plastic, fine to coarse grained sand, race gravel, o
y partially cemented (ML). g
25— 25
30— 30
35 —35
: Neat Cement from :

] near ground surface |
B t0 193" "
40— [— 40
45— 45
b Silty Sand. Brown, fine to medium grained sand, partially cemented (SM). -

50 MWID 50
- Silt. Light reddish brown, non-plastic, partially cemented (ML). I
55 55
] Silty Sand with gravel. Dark brown, mafic subrounded gravel to 0.5-inch o
60 (SM). 60
- Silt. Light reddish brown, firm, non-plastic, trace sand (ML). -

65 65

Sacramento, CA 95833
916-679-2000

2870 Gateway. Qaks Dr.. Ste 300

‘
a - 4 z

, \ ‘_A

- - -\

- N '
{



Project: Rancho Seco Nuclear Generation Station

Log of Monitoring Well:

Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MWI1D
=
Z 80
] =
= 3 =8
L Q o —
- = o«
1 2 3 &
= [ . S
» Sample ID = © LITHOLOGY DESCRIPTION WELL CONSTRUCTION [
1 F
70 —70
7] I
- T T T T Sandy Siltstone. Brown, trace subrounded to subangular gravel (SLTST). -
75— 111 75
B +++ 1 L
-1 = Silty Sand with gravel. Grayish brown, 80% coarse grained sand and gravel, r
80— gravel is subrounded to angular with quartz, feldspar, and volcanics (SM). 380
1 r
85— 85
90 — 90
] TTTT| Sandy Siltstone. Light brown, very fine to fine grained sand, cemented i
95— N (SLTST). Y - 95

_ O O O 0 Gravel. Poorly graded, medium grained, subrounded to angular, trace coarse -

B QAOL grained sand (GP). -

100 — T T T T Sandy Siltstone. Light reddish brown, fine grained sand, cemented 100

] TTT1T| sLrsn. -

. + 4+ 4+ 4 i
105 — Silty Sandstone. Grayish brown, fine to coarse grained sand, trace gravel, 105

1 cemented (SS). -

: 1 sand. Gray. very fine to fine grained, poorly graded, dense, cohesive (SP). :
110'- ~ 110
115 MWIE — 115

] Consistent grain size throughtout. r
120 =120

B Sandy Silt. Brown, hard, very fine grained sand (ML). I

-4 -

125 — - 125
130 — Silty Sand. Light brown, coarse grained, subrounded to subangular, loose 130
] (SM). L
135 __ Silt. Reddish brown, hard, partly indurated, trace fine grained sand (ML). __ 135
140 - 140
145 — [~ 145
4 -

: Becomes brown. :

150 — 150
. -

R -

2870 Gateway Oaks Dr., Ste 300
Sacramento, CA 95833
916-679-2000




Project: Rancho Seco Nuclear Generation Station

Log of Monitoring Well:

Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MWI1D
=
5 o
3 =)
= 3 58
33 Q S
— = O
E 2 5 &g
I3 =} - o
v Sample 1D = o LITHOLOGY DESCRIPTION WELL CONSTRUCTION <
E Minor clay. -
155 — 155
160 — 160
165 ; g V/ Clayey Silt. Brown, hard, trace very fine grained sand (ML). ; 165
. r
4 A o
i ¢ !
170 — 927 — 170
] L
- 1 -
4 4 A o
175 A 175
4 WA 4 o
] e .
180 — 111147 — 180
] VYY) i
4 § § -
185 — 4 - 185
i V. L
4 | o
190 — V) T g ~ 190
— § e -
4 ] Bentonite Seal -
195 — 193-196' — 195
b #60 Transition Sand [
] 196-198' "
1 1 Silty Sand. Grayish brown, medium to coarse grained, subrounded to o
200 — subangular, non-cohesive, mostly mafic minerals, trace gravel (SM). = 200
205 — - 205
. MWID P
9 4-inch Low Carbon [~
4 : Steel, 0.020-inch I
9 Silty Sandstone. Brown, very fine grained, hard, cemented (SS). Continuous Slot -
210 Screen200-2200 [ 210
1 #3 Filter Pack Sand |
] MWIF 198-220' B
. I
215 = 215
B -
T Total Depth Drilled |
7 220 feet bgs o
220 220

| 2870 Gateway Oaks Dr., Ste 300
Sacramento, CA 95833
916-679-2000
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Project: Rancho Seco Nuclear Generation Station
Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612

Log of Monitoring Wells:
MW2A, MW2B, MW2C

Drilling Contractor:  Water Development

Borehole Diameter:  12-inch Borehole Name: MW?2

Logged By: R. Nommenson

[ 1 g/
Drilling Method: Mud Rotary Dates Drilled: 5/16-17/2005 Welt Construction:  5/18/2005 Checked BWW’%M fm'l}
Drilled by: Randy Criner Casing Diameter: 2.5-inch Casing Type: Low Carbon Steel Slot Size: 0.020-inch 4
Total Depth Drilled:  333-feet Screen Intervals (ft bgs):  A-190-200"; B- 255-265"; C- 310-320" Well Development Dates:  6/7/2005

Sampling Method: Grab

Top of Casing Elcvations:  A- 145.48; B- 145.28; C- 145.10

Ground Surface Elevation:  146.10

A: Northing:

1887946.55 Easting: 6812353.12

B: Northing: 1887945.27 Easting: 6812352.87

C: Northing:

1887946.21 Easting: 6812353.24

Commecnts:  Asphalt surface approximately 75 feet west of surface water holding ponds.

=
Z 8o
g e
E 3 sd
2 2 B
=% S
E g & : : Ay
R >
“ Sample ID = © LITHOLOGY DESCRIPTION WELL CONSTRUCTION e
0 1 Flush mount vault . 0
. Sandy Gravel. Light brown (7.5YR 6/4), well graded (GW). é box 3
] 5 Wells secured with |~
Sj 9 locking pressure caps |- s
2 f—
] ;ﬁ MW2A N
_ % 2.5-inch inner- L.
. 2 diameter (ID) Low
10 ¢ Carbon Stecl (LCS) |~ 10
b Sand. Light brown (7.5YR 6/4), coarse grained, gravel, angular fragments, % blank casing t0 190" L
h trace clay (SP). ;; MW2B o
] ¢ 25inchIDLCS
15— ?‘ blank casing 10 255" [ .
§ s MW2C -
4 b’ 2.5-inch ID LCS I
:] i; blank casing to 310" [
20— :; b— 20
: Gravel. Poorly graded, minor sand and clay (GP). 5 3
i} 9 L
4 - Vi L
25 5 - 25
h MW2A L/ o
- >/ -
i 9 L
4 b/ I
30 Clay with trace gravel (CL). ::a 30
i 4 A
J 5 B
; -
35 ) L35
4 4 L
- L/ L
] ¢ L
40— é L-40
4 b/ Neat Cemenm from }_
- 5 pear ground surface to |
- L/ 183" -

e b/ L
45 >>j 45
] 9 §

- >/ -
| :; L
50 i MW2B Gravels increase. ¢ - 50
] 4 i

é L

- >/ -

55 1 >>; §
. ¢ L— 55

] >>j L

-4 P/ -

4 L/ L
60— >>j - 60
i 5 -

. >/ -

] ¢ i
65 > 65
4 4 s

2870 Gateway Qaks Dr., Ste 300




Project: Rancho Seco Nuclear Generation Station

Log of Monitoring Wells:

Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MW2A, MW2B, MW2C
’§
z. 50 _
E 3 =3
2 2 Bx
1 : 3 3%
v Sample ID = © LITHOLOGY DESCRIPTION WELL CONSTRUCTION <
] 4
g :
7 2
] 5 -
70 - =7
] ¢ -7
i j L
. ¢ L
] % L
75 ¢ 7
] < A
] é L
i Light brown (7.5YR 6/4), trace gravel. :; N
80 —_ Sand and gravel. ;; :_ 80
. 5 L
. 4 L
4 A 5
85— 2 — 85
] a7 - i X é i
E Qov Aq  Gravel with coarse grained sand, light brown (7.5YR 6/4) (GW). ¢ B
E NP L/ o
. O 20, L -
90 — 'GOﬁv & é 90
] KO, 7O, ; i
E 7 Clay with <10% coarse angular gravel fragments (CL). é -
95— é 95
] % L
4 % L
] g g
/] 4
100 oxoxoT; , ) . 100
MW2C Porerere Gravel. Reddish brou(lsn (5YR 4/4), poorly graded, fine grained, well ; o
I ded, minor clay (GP). -
- cocoo| " é -
] PeRexere é -
105 — 103031010 % — 105
: 9090 7 i
: 6000 g :
: 0000 4 i
110 — ¢ 110
- Sand. Pinkish gray (SYR 6/2), medium to coarse grained, well graded, 2 o
T cemented, minor clay (SW). ; B
] ¢ i
115 4 - 115
- V -
4 L/ L
. L L
i 4 s
120 5 - 120
i ¢ R
i L/ R
] b L
4 4 B
125 4 125
; A |
4 g L
i L L
4 4 L
130 ¢ — 130
. Sandstone. Minor silt and clay, fine grained, brown (7.5YR 5/4), strongly b -
b cemented (SS). 9 -~
B Medium to coarse grained. ; -
135 - é L 135
] g :
] ¢ i
140 . X ‘ é 140
] Fine to medium grained, brown (7.5YR 5/4), clayey cemented sand (SS). >>; |
— ¢ -
4 9 L
4 b -
145 ¢4 L 145
] ¢ L
4 ¢ L
- >/ -
4 % L
150 — 1V - 150

@ 2870 Gateway Oaks Dr., Ste 300
Sacramento, CA 95833
916-679-2000
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Project: Rancho Seco Nuclear Generation Station

Log of Monitoring Wells:

Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MW2A, MW2B, MW2C
]
& 0o
g Q 5
£ - €3
2 2 B
£ 2 S k-
< = S
v Sample ID = 4 LITHOLOGY DESCRIPTION WELIJL CONSTRUCTION =
-{ Sand. Brown (7.5YR 5/4), coarse grained, minor silt (SP). :'/ =
A % -
4 % o
] g -
155 — ¢ 1%
] ¢ r
B 4
. >/ -
i 4 o
160 — >>; - 160
- Sandy Clay. Brown (7.5YR 5/4), fine grained sand (CL). % r
R 4 L
B L/ -
] é -
— - 165
165 ] % |
R % I
170 — b~ 170
d Claystone. Brown (7.5YR 5/6), hard (CS). ¢ -
1 L o
. 9 o
4 L/ -
175 — é 175
_ ¢ -
. L/ o
4 é -
180 7] Trace (<5%) sand. < :— 180
i b’ L
b
1 § Bentonite Seal ;
] 183-185"
185 - 7 ] #60 Transition Sand [~ 185
1 2 185187 g
190 . . - 190
] Clayey Sand. fine to medium grained, poorly graded (5C). MW24A :
4 4 2.5-inch ID LCS, o
. 0.020-inch L
195 - Continuous Slot - 195
4 Screen 190-200° L
4 #3 Filter Pack Sand |
g 187-201.5' -
200 — X - 200
7 I
205 |- 205
210 - - 210
B Sandy Clay. 15-20% fine to medium grained sand, well indurated (CL). B
215 - 215
220 7] Sand decreases. Neat Cement N 220
4 201.5-24%' ]
=1 |
225 _: Fractured, sccondary permeability. :_ 225
230 — - 230
- Sand. Medium to coarse grained, minor clay (SW). -
' :
2870 Gateway Ouks Dr., Ste 300
y Sacramento, CA 95833
916-679-2000




Project: Rancho Seco Nuclear Generation Station Log of Monitoring Wells:
Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MW2A, MW2B, MW2C
5 ® -
= 2 s 8
5 o
£ . £ 8%
& £ c g
« Sample 1D [ © LITHOLOGY DESCRIPTION WELL CONSTRUCTION ~
235 — 235
240 ] Clay. Medium grained sand, angluar (CL). B 240
245 L 245
] Possibly sandstone (SS). L
] Bentonite Seal il
] 248-250' [ 250
250 - | Clayey Sand. Dark brown (7.5YR 3/2), poorly graded, fine to medium f #60 Transition Sand - 3
: grained (SC). 250-252' |
255 L 255
] 3 Fiimwes i
] o Fi2.5-inch ID LCS, L
i A [70.020-inch L
260 - - - = |5} Continuous Slot - 260
| : Sand. Dark grayish brown (10YR 4/2), fine to medium grained, poorly | screen 255-265° L
1 1 graded, angular, minor clay (SP). =4 11 #3 Filter Pack Sand |
- ) 2s2.266.5 -
-~ - .': r—
265 ] d Less cemented. e - 265
] IR -
] CRRELLR
] 95
270 4 Medium grained, angular, dark sand. PPP0P. i
: % :
] LKL i
] ] 3%55% o
215 -_ Minor clay. fine grained sand. ””’ t-

- o |
: i :
280 7 / . . ORRIAS Neat Cement - 280
- "l Clayey Sand. Medium to coarse grained sand, very angular, 25-40% clay LR 266 . B
. (50). N8 5-303 L
— %% —
i LR C
7 395%% [
] LKL -

. Ill" i
] AR i

h 22222, .
290 ) LR 20
: Claystone. Increasing clay content (CS). ""‘ i
- 2% |

MELEE:
] 35953, I
i ALK -
] LN L
0] 22299, -
99995 -
] SRR
] IS -
] gﬁgg&fo’o Bentonite Seal P
R 0:0':: XL 303-305' I
305 | 7| #60 Transition Sand [~ 305
] 305-307 3
] L
310 — [~ 310
] MW2C i
] 2.5-inch ID LCS, »
i 0.020-inch |
315 — Continuous Slot - 315
- Screen 310-320 o
1 #3 Filter Pack Sand |
1 5307-321.5 -

%8 2870 Gareway Oaks Dr., Ste 300
Sacramento, CA 95833
& 916-679-2000
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Project: Rancho Seco Nuclear Generation Station

Log of Monitoring Wells:

Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MW2A, MW2B, MW2C
=
Z o0
: g 3
2 2 §E
1 2 & 8%
3 ‘: [
“ Sample ID [ © LITHOLOGY DESCRIPTION WELL CONSTRUCTION <
120 LL L =g - 320
7 No Recovery. o &
] A
325 Boring back-filled — 325
1 with Neat Cement -
] fromTD1o321.5ft [
1 bgs I
330 - 330
1 Total Depth Drilled |-
| 333 feet bgs -

Sacramento, CA 95833
916-679-2000

d 2870 Gateway Oaks Dr., Ste 300




Project: Rancho Seco Nuclear Generation Station
Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612

Log of Monitoring Wells:
MW3A, MW3B, MW3C

Drilling Contractor:  Water Development Borehole Diameter:  12-inch Borehole Name: MW3 Logged By: S. Plunkett ./ 0/
Drilling Method: Mud Rotary Dates Drilled: 6/1/2005 Well Construction: ~ 6/5/2005 Checked ByMWM ,'/457'3
Drilled by: Randy Criner Casing Diameter:  2.5-inch Casing Type: Low Carbon Steel Slot Size: 0.020-inch 7

Total Depth Drilled:  320-feet Screen Intervals (ft bgs):  A- 200-210% B- 265-275"; C- 310-320° Well Development Dates:  6/7/2005
Sampling Method: Grab Top of Casing Elevations:  A- 142.93; B- 142.77; C- 142.56 Ground Surface Elevation:  143.60

A: Northing: 1888224.36 Easting: 6810988.02 B: Northing:  1888224.00 Easting: 6810987.93

C: Northing:  1888224.13  Easting: 6810988.28

Comments:
I
5 -
2 g 3
= — sd
& 2 g
& o 29 a %
£ E g S
v Sample ID &= © LITHOLOGY DESCRIPTION WELL CONSTRUCTION e
0 Boring not logged from ground surface to 60 feet bgs. _V ] ]‘;l)‘fh mount vault -0
. :; Wells secured with |-
b >; Jocking pressure caps [ s
5.._
] ; MW3A B
| 2 2.5-inch inner- R
i 4 diameter (ID) Low |
10— L Carbon Steel (LCS) |- }g
4 b blank casing to 200" |
] 6 B
] >>; 2.5-inch ID LCS |
15 5 blank casing 10 265" | 15
1 MW3C o
_ . 254nchIDLCS |
T % blank casing to 310" |
N g I
20— b 20
) ¢ .
. >>; L
25— g - 25
] g :
i 4
4 :; E
30 5 — 30
] ¢ i
J :; L
] 4 -
35 L/ 35
- -
] 4 -
40 —: )’; Neat Cement from :- 40
4 5 near ground surface to |
. 187" -
4 b L
45— ¢ - 45
b/
4 ¢ o
4 5 B
4 z; o
50— L |- 50
N ¢ L
- >/ -
i L/ B
4 b -
55 4 55
N 4 "
-~ >/ 3
. 2 -

4 b L
60| br 4 60
B ﬁ/ Silty Clay. Brown (7.5YR 4/4), soft, non-plastic, dry (CL). % =
4 [ |
4 % |
4 b/ L
657 /'.; ¢ %

2870 Gateway Qaks Dr., Ste 300
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Project: Rancho Seco Nuclear Generation Station

Log of Monitoring Wells:

Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MW3A, MW3B, MW3C

S

[ Iy =
g S 4
= 2 53
E- g & ] 'g
> = . >
G Sample 1D = < LITHOLOGY DESCRIPTION WELL CONSTRUCTION ~

% ¢ -

] / ¢ -
70 ¢ 70
] ¢ L
4 §% ¢ L
i e é r
. / Silty Clay. Brown (7.5YR 4/2), soft claystone, low plasticity, <15% sand 5 o
75— and gravel (CL). ;5 —75
1 7 5 :

] %

80— % i ¢ 80
1 Silty Claystone. Medium plasticity, minor very fine grained sand, ¢ -
7 claystone (CS). :;« -

] ¢ i
85 ;»; 85
4 4 i

7 2
5 —
90 /X/&) ¢ %
) 7 g i
- // "/ /| Sandy Clay. Brown (7.5YR 4/4), low plasticity, minor silt and gravel, very L -

. /" /" /" /"] fine grained sand, angular to subrounded, quartz rich (CL). 4 I~
951 Y% ¢ - 95
i g i
§ b -

: 30% very fine to medium grained sand, coarse conient increasing, silty. >>; |
100 >>; 100
] ¢ L
1 Sandstone. Reddish brown (5YR 4/3), competent, indurated, angular to 2 o
7] subrounded, quartz rich, silicious, massive (SS). p -

105 — >>;' - 105
] g [

& L
. 5 i
110 — :; — 110
] . -
-
4 :; -
115 — b — 115
g Content of fines increases to 30% silt. § I
i b C
] g [
120 Silty Sandstone. Strong brown (7.5YR 4/6), very fine to medium grained /| 120
] sand, minor gravel to 10%, poorly graded, angular to subrounded, massive ; I
] (SS). ¢ :
3 é
4 ¢ -
125 — Siltstone. Dark reddish gray (5YR 4/2), very fine sandy silt with minor % — 125
1 _[ 4 1 L1 clayand gravel, soft, non-plastic (SLTST). ; o
] TTTT 4 L
T111 4 i
. b’
130 — +4 44 5 - 130
] 1111 ¢ C
135 — 2 — 135
i g L
B ;; -
1 Silty Sandstone. Coarse content increasing, medium grained sand (SS). L -
140 — . g - 140
- >/ .
b Siltstone. Dark reddish gray (S5YR 4/2), fine content increasing, very finc 4 B
N grained sand siltstone, weak, minor clay 23% (SLTST). ;; o
145 — é - 145
- Sandstone. Dark reddish brown (SYR 3/3), silty, very fine to coarse b o
T grained sand, poorly graded, massive, quartz rich, angular 10 subrounded >>; o
1 (SS). [ . i
150 — 5 [-— 150
2870 Gateway Ouks Dr., Ste 300
Sacramento, CA 95833
916-679-2000




Project: Rancho Seco Nuclear Generation Station

Log of Monitoring Wells:

Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MW3A, MW3B, MW3C
=
5 o0
2 =
= 3 58
L 2 o
o
? E g a £
3 —
b Sample ID i o LITHOLOGY DESCRIPTION WELL CONSTRUCTION =
J L/ L
A ; L
] ¢ [
155 — [/ - 155
4 ¢ L
A % -
4 % L
n » / -
160 — ; : ] Sandy Silistone. Brown (7.5YR 4/4), low plasticity, soft, very fine graincd 5 — 160
T sand, clay (SLTST). 4 u
- - 4 >/' -
. L 1 % |
] [ 1] 4 i
165 1] ¢ 165
4 [ 1] ¢
- F ; .
— - - >/ ol
170 — L | ’; — 170
4 1] ¢ L
4 ¢ L
R T 4
. 4 % L
175 - L L ] ¢ 175
. T T 71 % -
4 F 1 1 4 o
180 — =5 5 - 180
] [T ¢ i
: 11 g -
4 [/ L
185 | - 1 1 ¢ - 185
] [ 1] e L
4 41 "
190 ~ TT1 . =190
i - 4+ Bentonite Seal -
E + 4 187-195' -
195 L | e #60 Transition Sand [~ 195
) F T 1 195-197 i
] T11 Sandy Siltstone. Brown (7.5YR 4/3), 30% very fine to medium grained i
200 — [ sand, 60% silt, 10% clay, soft (SLTST). - L 200
] L 4 HMW3A r
i + 4 :1| 2.5-inch ID LCS, 5
4 444 . . ::} 0.020-inch -
205 ~ 111 Clayey Siltstone. Brown (7.5YR 4/4), clay content increases, moderate Continuous Slot 205
] plasticity, 20% sand (SLTST). Screen 200-210' o
e 11] #3 Filter Pack Sand -
B 197-210.5 o
210 + 11 210
: 11 :
215 - TT7 E 215
B + T 4 Sandy Siltstone. Brown (7.5YR 4/3), sand content increases to 25-30%, u
T + T 4 quartz rich, subangular to subrounded, clayey silt matrix, soft, non-plastic o
i (SLTST). L
220 Silty Sandstone. 50-60% very fine to coarse grained sand with minor clay - 220
T and silt (30%) (SS). Bentonite Seal I
h 210.5-260' -
225 — — 225
: Coarse content increases to 60-70% sand and gravel, 20% silt, 10% clay. :
B -
230 J Content of silt and clay decreases to trace, massive indurated poorly graded - 230
] gravel sandstone, subrounded to angular rock fragmetns, quartz rich (SS). -

2870 Gateway Oaks Dr., Ste 300
Sacramento, CA 95833
¥ 916-679-2000
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Project: Rancho Seco Nuclear Generation Station
Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612

Log of Monitoring Wells:
MW3A, MW3B, MW3C

: o
5 =
£ 3 = §
= =&
w g 83
. o
£ o =3 o
3 E 5 g
v Sample ID = © LITHOLOGY DESCRIPTION WELL CONSTRUCTION =
235 2] KK 2
i 225 1 B -
4 Seteete! Il o I o -
B B B
B esesese! I oS B I
] : 3359 BB .
D [~
240 — 'I/‘/ Silty Claystone. Minor sand and gravel, moderately plastic, sticky (CS). :E:E:E:E: :E :§ — 240
. ] B K i
- 2] K] B
E gesetete! B o> IR o -
245 — XXy k] KS - 245
XY B K
4 deledede! KS N
Sotetered RS L
- 9.0.0.9.4 P>
Joleteted =
] S B B i
i ] % -
250 7/ 0000 R 25
] ; 5] B B I
E Sitty Sandstone. Brown (7.5YR 4/3), very fine to medium grained sand, ::::::::: :: B
7 indurated, massive, tough, angular to subrounded, quartz rich (SS). :::::::: :: -
SXX] I I
255 % s - 255
— l‘ [
b
4 RS o
..
260 — #60 Transition Sand [~ 260
] 260-262 C
265 [ 265
] ~{Mw3B N
1 12.5-inch ID LCS, -
i -40.020-inch |
270 — 7| Continuous Slot - 270
4 ') Screen 265-275° -
4 -1 #3 Filter Pack Sand
4 1 262-275.5° -
275 - - 275
4 :. B
b Sandy Siltstone. 40% silt, 20% clay, 30-40% very fine to coarse grained X -
T sand, soft, non-plastic (SLTST). :: I
4 k< -
280 — Sandstone. (7YR 4/3), massive, tough, competent, quartz rich, 20% silt and :5 [~ 280
4 K -
05
4 o -
] 3 -
i RS -
285 — 2 - 285
1 2 I
X 2
= :E -
200 E: Bentonite §eal | 290
y 4 275.5-305 i
’ 2 L
] Color change to greenish gray sandstone :: L
] 3 r
295 2 - 295
- :‘ -
] 3 L
1 s -
K
4 ks -
300 X - 300
4 ' L
. 2 -
i * L
305 . #60 Transition Sand [~ 305
] 305-307 i
4 MW3C -
310 -] 25inch IDLCS, |- 310
. 0.020-inch -
. Continuous Slot r
. Screen 310-320° i~
. #3 Filter Pack Sand |
315 307-320" 315
B | Total Depth Drilled [
R 1] 320 feet bgs N

2870 Gateway Oaks Dr., Ste 300

Sacranento, CA 95833
916-679-2000




Project: Rancho Seco Nuclear Generation Station
Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612

Log of Monitoring Wells:
MW3A, MW3B, MW3C

g

o of)

£ : .3

2 9 5é

E 2 E 8E

i3] i [

@ Sample ID & O LITHOLOGY DESCRIPTION WELL CONSTRUCTION <
320 L1 [ i+++ 4! RIS == B [ 300

B 2870 Gateway Oaks Dr., Ste 300
5 Sacramento, CA 95833
W 916-679-2000
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Project: Rancho Seco Nuclear Generation Station Log of Monitoring Wells:
| Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MW4A, MW4B, MW4C
Drilling Contractor:  Walter Development Borehole Diameter:  12-inch Borehole Name: MW4 Logged By: §. Plunkett
[
Drilling Method: Mud Rotary Dates Drilled: 5/23-24/2005 Well Construction:  6/2/2005 Checked ByWéL W /4473
Drilled by: Randy Cnner Casing Diameter:  2.5-inch Casing Type: Low Carbon Steel | Slot Size: 0. 020 inch
Total Depth Drilled:  320-feet Screen Intervals (ft bgs):  A- 195-2'5; B- 251-261"; C- 310-320 Well Development Dates:  6/9/2005
Sampling Method: Grab Top of Casing Elevations:  A- 140.41; B- 140.21; C- 140.07 Ground Surface Elevation:  140.8
A: Northing: 1887086.40 Easting: 6810770.31 B: Northing: 1887086.44 Easting: 6810770.72 C: Northing:  1887086.10 Easting: 6810770.56
Comments:
IS
Z
2] 20 <
£ j 5 &
= £ ]
£ £ & Rt
o3 = = >
v Sample ID &= © LITHOLOGY DESCRIPTION WELL CONSTRUCTION =
0 1 g g 8 £O> Gravel. Brown (7.5YR 4/4), angular rock fragments from large boulder, v Bem ];]“5]] mount vault L0
B GG X very tough, quartz rich, silicious with minor mafic component, minor clay b 0% -
E O O 0 O (GP). ) 4 Wells secured with |
y [eXeXoRV locking pressure caps [
5 5600 5
] Q) 4 MW4A i
] 50 5 2.5-inch inner- L
i O “ diameter (ID) Low -
10— i 4 Carbon Steel (LCS) |- 10
- Sandy Clay. Brown (7.5YR 5/4), non-plastic, fine to medium grained sand, :; blank casing t0 195" |
B minor rock fragments, dry (CL). 2 MW4B B
i ¢ 25inch IDLCS [
15 g blank casing 10251 | 15
{ Gravelly, Sandy, Silty Clay. Light bluish grey (GLEY2 7/5FB) low . ;; MW4C F
4 plasticity, dry (CL). b/ 2.5-inch ID L.CS B
1 5 blank casing to 310° [
20— Stot: . 20
- OJ OJ JO Silty Sandy Gravel. Olive (5Y 4/3), subangular to subrounded, quartz rich ; o
i 9‘,] D,J D’J ol with feldspar (GM). % o
7 LBGELN 4 r
] 1000 % -
25— — ! ; 25
. ‘0/.0/.Q Gravelly Silty Clay. Reddish brown (SYR 5/3), low plasticity, 30% gravel, 4 =
- . 0 O f slhightly moist (CL). “ -
i a4 [ -
] bl g -
30 TETCI0] s — ¢ 30
i et I ilty Sandy Gravel. Subangular to subrounded, quartz rich, minor rock g t
] QJQ[D 1O fragments, dry (GM). [
- > [/ -
7 a A o Gravelly Silt. Reddish brown (SYR 5/4), coarse component decreasing é i
35 b’ 35
- dddi Sex ¢
] <20% gravel. [/ I
| oo N :;‘ N
E ad 9 % -
7 ' Silty Clay. Soft, low plasticity (CL) :; Neat Cement from [~
4 Y Ay owp Y ’ b/ near ground surface to N
4 $% :j 185" L
1 / - @ B
45— ) OAA Sandy Gravelly Clay. Reddish brown (SYR 5/4), 25-30% sand and grave} 4 —45
] ? (€L ;; _
] f? Silty Claystone. Soft, Jow plasticity, <% sand and gravel, slightly moist g r
(C85). i
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Project: Rancho Seco Nuclear Generation Station Log of Monitoring Wells:
Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MWd4A, MW4B, MW4C
E
) & z
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i) = B
£ 2 S =h-
e (3]
% Sample ID = O LITHOLOGY DESCRIPTION WELL CONSTRUCTION <
] 2;‘/ L
70 Silty Claystone. Reddish brown (SYR 5/4), soft, low plasticity, <10% sand, Em
5 minor gravel (CS). |
75 / 75
80— ? 380
| -
85 / -85
: L_-
90 — 90
b 1 1 1 1| Clayey Siltstone. Soft, low plasticity, trace sand, slightly damp (SLTST).
: 4 1 1 41 Sandy Siltstone. Weak red (2.5YR 5/2), sand content increasing to 25%,
| 1 1 1 1| subangularto angular clasts, poorly graded (SLTST).
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Sandy Siltstone. Yellowish red (SYR 4/6), clay and silt content increasing,
] very fine grained sand 10-15% with minor gravel (SLTST).
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Sand and gravel content 25-30%, angular to subrounded, coarse.

120
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130

Siltstone. Dark gray (7.5YR 4/1), very fine grained sand 10-15%, trace 135

coarse material (SLTST).

Clayey Siltstone. Brown (7.5YR 4/4), soft, non-plastic (SLTST).
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Project: Rancho Seco Nuclear Generation Station Log of Monitoring Wells:
Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MW4A, MW4B, MW4C
=
g on
2 =
= 3 £ &
2 2 o
g g é‘ o) §
< = 5 o . N >
« Sample ID = © LITHOLOGY DESCRIPTION WELL CONSTRUCTION ~
:J Sandstone. Very fine to coarse grained sand, quartz rich, massive, poorly =
graded, angular to subrounded, <10% fines, cemeanted (SS). r
Ny I
155 : =155
E Clayey Siltstone. Brown (7.5YR 4/4), content of fincs increased, <5% sand
160 — and gravel (SLTST). I~ 160
165 1111 L 165
170 - +4+ 44 170
175 - TTTT1T 175
180 ] TTTT 150
185 — T111 — 185
] Xy Bentonite Scal L
] TT11 185-191" i
190 - 1111 - 190
7 1113 #60 Transition Sand
- 191-19%
4 ++4++ i
195 — ++44 . . B¥ = 195
i Clayey Siltstone. Non-plastic, <5% sand and gravel (SLTST). o |
] +++T I MW4A
7 1144 25dnchIDLCS, |
4 +++ 4 -] 0.020-inch L
200 —| 14114 -.:| Continuous Slot - 200
4 14111l 2] Screen 195-205' L
4 . i -4 #3 Filter Pack -
] 1+ + 1+ 1| Sandy Clayey Siltstone. Brown (7.5YR 4/4), soft, low plasticity, sand - 133}:]206; S'ac Sand |
] + 4+ 4+ 4 contentincreasing 10-15%, very fine t0 medium grained (SLTST). i ’ -
205 ++++ | 205
- 1144
4 5 L
R TTTT e L
J TTTT X3 -
210 -} TTTT g - 210
: 11 :]_ Clayey Siltstone. Reddish brown (5YR 4/3), low plasticity, sand content :: N
1 TT decreasing <5%, very fine to medium grained, dry (SLTST). :: .
] 4444 & L
215 — i ,:: 215
-4 TTT ’Q.. -
-4 + 4 4+ 4 ’0.0
] 111l Sandy Siltstone. Minor clay, sand and coarse sand content increased 1o :::: [
B 20%, poorly graded, subangular to subrounded, quartz (SLTST). $RXRX . "
220 ] TT T T SandyClayey Siltstone. Medium stiff, tight, medium plasticity, sand XXX Bentonite Seal L 920
] T 1 T 1] content decreasing, <10% sand (SLTST). o:o:.:::: 205.5-246
: 111 =
] 1111 R -
225 1114 RS L 225
- >.0 .0‘ -
4 TTT1T71 £RANAXS L
+++ 1 0’ 0 R
4 + 4+ 4 4 -
230 BEEE R 230
y 1111 S i
T i S W N & 0:0 -
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Project: Rancho Seco Nuclear Generation Station

Log of Monitoring Wells:

Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MWd4A, MW4B, MW4C
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@ Sample ID = © LITHOLOGY DESCRIPTION WELL CONSTRUCTION ~
235 - TT - 235
240 — TT [ 240
4 + 4 |
245 — 11 - 245
h TT #60 Transition Sand [
1 +4 246-248 i
. 44
250 D ab, - 250
4 ,IT Sandy Claystone. Reddish brown (SYR 4/3), 35% very fine to fine grained -
1 sand (CS). MW4B i
] 2.5-inch ID LCS, L
] 0.020-inch |- 255
253 A Continuous Slot -
. Screen 251-261 o
] Fine grained sand content increased to 45%. #3 Filter P.ack Sand :
4 248-261.5
260 — G s e I 260
e T Sandy Siltstone. Clay content decreased, very fine grained sand, no color -
B T7T ’; T change (SLTST). -
265 — 14111 |- 265
] 111+ Clayey Sandy Siltstone (SLTST). B
- - P e -
270 +++ 1 f : . L—‘270
i Sandy Siltstone. Reddish brown (2.5YR 4/4), non plastic, very fine to fine L
i T T T T grained sand, poorly graded, minor clay 10-15%, trace coarse material, -
] ‘+ T T T interbedded sandstone and siltstone (SLTST). L
275 11T 27
1 ++4+ 4 I~
] 1444 r
4 111 -
280 ': 1144 Clay content decreases. __ 280
] TTTY Bentonite Seal
4 - 261.5-306 L
285 — Sandstone. Massive, tough, quartz rich, minor silt and clay (SS). I~ 285
290 — — 290
4 -
295 — 295
B I~
300 — — 300
305 ] Sandstone. Massive, indurated, angular clastic material, well graded gravel . __ 305
sand mixture (SS). #60 Transition Sand
] 306-308' "
p o MWaC L
310 ] 2.5-inch 1D LCS, 310
B 0.020-inch -
4 -4 Continuous Slot r
b ::| Screen 310-320°
B | #3 Filter Pack Sand [
315 :1308-320° I- 315
. ‘4 Total Depth Drilled [
1 [ 320 feet bgs r
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Project: Rancho Seco Nuclear Generation Station

Log of Monitoring Wells:

Location: 14440 Twin Cities Road, Hearld, California 95638 Project: 17325612 MW4A, MW4B, MW4C
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2005 Physical Parameter Laboratory Results
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..O....O 00800/
Cosescs et"r'? wse Laboratory, Inc.
‘°000009”
July 13,2005
URS Corporation
2870 Gateway Oaks, Suite 300
Sacramento, CA 95833

Attn:  Mr. Clif Gary

RE: LABORATORY TEST RESULTS/REPORT
Project Name: Hydorlogic Characterization of Rancho Seco
Project No.17325612.30000
EGL Job No.: 05-008-020

Dear Mr. Francis,

We have completed the testing program conducted on samples from the above project. The tests
were performed in accordance with testing procedures as follows:

TEST METHOD
Total Porosity

Moisture & Density -+ ASTM D2937
Effective Porosity

Sandy Soils (Iess than 15%)

Other Soils (less than 15%)

Hydraulic Conductivity ASTM D5084
Enclosed is the Summary of Laboratory Test Results.

We appreciate the opportunity to provide testing services to URS Corporation. Should you have
any questions, please call the undersigned.

Sincerely yours,
Environmental Geotechnology Laboratory, Inc.

Hank jong, PE, GE
Manager

Enclosure

11819 Goldring Road, Suite A, Arcadia, CA 91006 * Tel.: (626) 263-3588, Fax: {626) 263-3599
E-MAIL: MAIL@EGLAB.COM



SUMMARY OF LABORATORY TEST RESULTS
Specific Gravity, Total Porosity

PROJECT NAME: Hydrologic Characterization of EGL JOB NO.: 05-008-020
Rancho Seco
Job No.: 17325612.30000 . CLIENT: URS
DATE: 06-30-05 SUMMARIZED BY: VW
SAMPLE DEPTH DRY SPECIFIC TOTAL
1D NO DENSITY GRAVITY POROSITY
ASTM AST™M
D2937
() (peh) D854 (%) .
MWI1-A 15-18.5 100.2 2.772 42.1
MWI1-B 30 90.9 2.684 45.8
MW1-C 90 104.4 2.711 383
MW2-A 25.5-26.5 77.3 2.734 54.7
MW2-B 50.5 83.7 2.667 49.7
MW2-C 101 82.2 2.636 50.1




SUMMARY OF PERMEABILITY TEST RESULTS

PROJECT NAME: Hydrologic Characterization of EGL JOB NO.: 05-008-020
Rancho Seco o :
PROJECT NO.: 17325612.30000 CLIENT: URS
DATE: 06-30-05 SUMMARIZED BY: VW
SAMPLE SAMPLE DEPTH MOISTURE DRY EFFECTIVE SATURATED
D NO CONTENT DENSITY CONFINED HYDRAULIC
ASTM ASTM PRESSURE CONDUCTIVITY
D2216 D2937 _ ASTM
D5084
(ft) (%) (pcf) (psi) (cm/sec)
N/A MWI1-A 15-18.5 12.20 100.2 8.7 5.8E-004
N/A MWI-B 30 25.80 90.9 15.9 3.5E-006
N/A MW1-C 90 25.5 104.4 ' 40 - 7.1E-007
N/A MW2-A 25.5-26.5 34.5 77.3 12.5 1.4E-004
N/A MW2-B 50.5 337 83.7 26.2 . 2.8E-007
N/A MW2-C 101 35.8 82.2 © 40 . 3.6E-006
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2005 Groundwater Sample Laboratory Results




255 Scottsville Bivd
PO Box 1268
Jackson, CA 95642

Sierra Foothill Laboratory, Inc.

Phone 209/223-2800
Fax 209/223-2747
Email sfi@volcano.net

SMUD
09/01/2005 08/02/2005 -09/01/2005 Page 3 of 8
l Sample Description Taken Received Mail
\trogen, Ammonia-N <0.50 mg/L 0.50 08/10/2005 KR
pH, 6.9 unit 0.1 08/10/2005 KRS
l 583406 Effluent 08/11/2005 0745 08/11/200 08/16/2005
G WW
Parameter Re ts Units EQL Apatyzed By
Renewal wabtes,chronic tox 3rd ed by SFL 08/11/2005 SFL
Alkalinity, Total 24 mg7rd >0 08/15/2005 RK
o, Chlorine Residual, Total, Lab <0.10 mg/L Q.10 08/11/2005 L&R
Qxygen, Dissolved, Lab* 8.5 né 0.1 08/11/2005 L&R
l Hardnes 32 mg/L 5.0 08/Ta4Z005 KR
Specific Conductamse 56,8 ugho/cm 1.00 08/11/2005 R
_ Nitrogen, Ammonia-N <0.50 mg/L 0.50 08/15/2005% KR
NH, Lab* 0 unit o 08/11/2005  RK
583612 08/15/2005 0850 08/15/2005 08/22/2009

Units

Results EQL

l otal Coliform Bacteria, 20 tube #/100ml 2.0
‘583883 MWI1C 08/17/2005 1010 08/18/2005 08/31/2005
i G W
Parameter Results Units EQL Analyzed By
Cation/Anion Balance 2.04 /7 1.92 meg/meq 08/31/2005 DEG
l Alkalinity, Total 86 mg/L 5.0 08/22/200% RK
Alkalinity, Bicarbonate 57 mg/L 5.0 08/22/2005 RK
Alkalinity, Carbonate 29 mg/L 5.0 08/22/2005 RK
: Chloride 7.1 mg/L 1.0 08/19/2005 KR
. Magnesium, Calculation 2 mg/L 2.0 08/25/2005 KL
Nitrogen, Total Nitrate-N <0.050 mg/L 0.050 08/18/2005 KR
Sulfate <0.50 mg/L 0.50 08/18/2005 KR
l Iron, FAA 17 mg/L 0.050 08/24/2005 TN
Potassium, FAA 3.86 mg/L 0.050 08/25/2005 TN
Boron-total, ICP < 0.05 mg/L 0.05 08/23/2005 JQ
Calcium, Titrimetric 5.9 mg/L 3.0 08/23/2005 KR
I Hardness 24 mg/L 5.0 08/19/2005 KR
Sodium, FAA 34 mg/L 0.10 08/25/2005 TN
Solids, Total Dissolved e 126 mg/L 10 08/19/2005 MG ---
l pH, Lab* 9.5 unit 0.1 08/18/2005 K&R
583884 MW2A 08/17/2005 1155 08/18/2005 08/31/2005
G WQ
Parameter Results Units EQL Analyzed By
l Cation/Anion Balance 2.36 / 2.20 meqg/meq 08/31/2005 DEG
Alkalinity, Total 86 mg/L 5.0 08/22/2005 RK
Alkalinity, Bicarbonate 86 mg/L 5.0 08/22/2005 RK
' Alkalinity, Carbonate <5.0 mg/L 5.0 08/22/2005 RK
Chloride 14 mg/L 1.0 08/19/2005 KR
Magnesium, Calculation 3 mg/L 2.0 08/25/2005 KL
l Nitrogen, Total Nitrate-N <0.050 mg/L 0.050 08/18/2005 KR
Sulfate 4.2 mg/L 0.50 08/18/2005 KR
Iron, FAA 23 mg/L 0.050 08/24/2005 TN
l Potassium, FAA 3.34 mg/L 0.050 08/25/2005 TN



Sierra Foothill Laboratory, Inc.

255 Scottsville Blvd
PO Box 1268
Jackson, CA 95642

Phone 209/223-2800
Fax 209/223-2747
Email sfi@volcano.net

SMUD
09/01/2005 08/02/2005 -09/01/2005 Page 4 of 8
Sample Description Taken Received Mail
Boron-total, ICP 0.05 mg/L 0.05 08/23/20605 JQ
Calcium, Titrimetric 4.0 mg/L 3. 08/23/2005 KR
Hardness 24 mg/L 5.0 08/19/2005 KR
Sodium, FAAR 42 mg/L 0.10 08/25/2005 TN
Solids, Total Dissolved 151 mg/L 10 08/19/2005 MG
pH, Lab* 7.6 unit 0.1 08/18/2005 K&R
583885 MW2B 08/17/2005 1340 08/18/2005 08/31/2005
GW
Parameter Results Units EQL Analyzed By
Cation/Anion Balance 1.78 / 1.58 meqg/meq 08/31/2005 DEG
Alkalinity, Total 64 mg/L 5.0 08/22/2005 RK
Alkalinity, Bicarbonate 64 mg/L 5.0 08/22/2005 RK
Alkalinity, Carbonate <5.0 mg/L 5.0 08/22/2005 RK
Chloride 9.6 mg/L 1.0 08/19/200% KR
Magnesium, Calculation 4 mg/L 2.0 08/25/2005 KL
Nitrogen, Total Nitrate-N <0.050 mg/L 0.050 08/18/2005 KR
Sulfate 1.4 mg/L 0.50 08/18/2005 KR
Iron, FAA 73 mg/L 0.050 08/24/2005 TN
Potassium, FRA 3.46 mg/L 0.050 08/25/2005 TN
Boron-total, ICP < 0.05 mg/L 0.05 0872372005 JQ
Calcium, Titrimetric q.7 mg/L 3.0 08/23/2005 KR
Hardness 28 mg/L 5.0 08/19/2005 KR
Sodium, FAA 26 mg/L 0.10 08/25/2005 TN
Solids, Total Dissolved 101 mg/L 10 .08/19/2005 MG
pH, Lab* 8.9 unit 0.1 08/18/2005 K&R
583886 MW2C 08/17/2005 1425 08/18/2005 08/31/2005
G W
Parameter Results Units EQL Analyzed By
Alkalinity, Total 62 mg/L 5.0 08/22/2005 RK
Alkalinity, Bicarbonate 36 mg/L 5.0 08/22/2005 RK
Alkalinity, Carbonate 26 mg/L 5.0 08/22/2005 RK
Boron-total, ICP < 0.05 mg/L 0.05 08/23/2005 Jo
Cation/Anion Balance 1.55 / 1.43 meq/meq 08/31/2005 DEG
Calcium, Titrimetric 4.7 mg/L 3.0 08/23/2005 KR
Chloride 6.7 mg/L 1.0 08/19/2005 KR
Iron, FAA 36 mg/L 0.050 08/24/2005 ™
Hardness 20 mg/L 5.0 08/19/2005 KR
Potassium, FAA 4.03 mg/L 0.050 08/25/2005 TN
Magnesium, Calculation 2 mg/L 2.0 08/25/2005% KL
Nitrogen, Total Nitrate-N <0.050 mg/L 0.050 08/18/2005 KR
Sodium, FAA 24 mg/L 0.10 08/25/2005 TN
Sulfate <0.50 mg/L 0.50 08/18/2005 KR
Solids, Total Dissolved 88 mg/L 10 08/19/2005 MG
pH, Lab* 9.6 unit 0.1 08/18/2005 K&R
583958 MW3A 08/18/2005 0715 08/18/2005 /
GW
Parameter Results Units EQL ARnalyzed By
Cation/Anion Balance 1.09 / 1.20 meqg/meq 08/31/2005 DEG
Alkalinity, Total 53 mg/L 5.0 08/22/2005 RK
Alkalinity, Bicarbonate 42 mg/L 5.0 08/22/2005 RK
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Sierra Foothill Laboratory, Inc. .

I 255 Scottsville Blvd Phone 209/223-2800
PO Box 1268 Fax 209/223-2747
Jackson, CA 95642 Email sfii@volcano.net
l SMUD
09/01/2005 08/02/2005 - 09/01/2005 Page 5 of 8
Sample Description Taken Received Mail
Alkalinity, Carbonate 11 mg/L 5.0 08/22/2005 RK
Chloride 5.0 mg/L 1.0 08/19/2005 KR
/ Magnesium, Calculation <2.0 mg/L 2.0 08/25/2005 KL
l Nitrogen, Total Nitrate-N <0.050 mg/L 0.050 08/18/2005 KR
Sulfate <0.50 mg/L 0.50 08/18/2005 KR
Iron, FAA 38 mg/L 0.050 08/24/2005 TN
. Potassium, FAA E 2.41 mg/L 0.050 ] 08/25/2005 TN
Boron-total, ICP < 0.05 mg/L 0.0% 08/23/2005 Jo
Calcium, Titrimetric 3.2 mg/L 3.0 08/23/2005 KR
Hardness 16 mg/L 5.0 08/22/2005 KR
| Sodium, FAA 20 mg/L 0.10 08/25/2005% TN
Solids, Total Dissolved 70 mg/L 10 08/19/2005 MG
pH, Lab* 9.3 unit 0.1 08/18/2005 K&R
I 583959 MW3B 08/18/2005 0750 08/18/2005 /7
G W
Parameter Results Units EQL Analyzed By
l Caticon/Anion Balance 1.01 / 1.11 meq/meq 08/31/2005 DEG
Alkalinity, Total 49 mg/L 5.0 08/22/2005 RK
Alkalinity, Bicarbonate 42 mg/L 5.0 08/22/2005 RK
' Alkalinity, Carbonate 7.0 mg/L 5.0 08/22/2005  RK
Chloride 4.6 mg/L 1.0 08/19/2005 KR
Magnesium, Calculation <2.0 mg/L 2.0 08/25/2005 KL
Nitrogen, Total Nitrate~N <0.050 mg/L 0.050 08/18/2005 KR
' Sulfate <0.50 mg/L 0.50 08/18/2005 KR
Iron, FAA 27 mg/L 0.050 . 08/24/2005 TN
Potassium, FAA 2.50 mg/L 0.050 08/25/200%5 TN
Boron-total, ICP < 0.05 mg/L 0.05 08/23/2005 JQ
. Calcium, Titrimetric 3.2 mg/L 3.0 08/23/2005 KR
Hardness 16 mg/L 5.0 08/22/2005 KR
Sodium, FAA i8 mg/L 0.10 08/25/2005 TN
' Solids, Total Dissolved 71 mg/L 10 08/19/2005 MG
pH, Lab* 9.3 unit 0.1 08/18/2005 K&R
583960 MW3C 08/18/2005 0805 08/18/2005 /o
| G W
Parameter Results Units EQL Analyzed By
Cation/Anion Balance : 1.14 / 1.08 meq/meq 08/31/2005 DEG o
I Alkalinity, Total 49 mg/L 5.0 08/22/2005 RK
Alkalinity, Bicarbonate 38 mg/L 5.0 08/22/2005 RK
Alkalinity, Carbonate 11 mg/L 5.0 08/22/2005 RK
Chloride 3.7 mg/L 1.0 08/19/2005 KR
' Magnesium, Calculation 2 mg/L 2.0 08/25/200% KL
Nitrogen, Total Nitrate-N <0.050 mg/L 0.050 08/18/2005 KR
Sulfate <0.50 mg/L 0.50 08/18/2005 KR
. Iron, FAA 4.65 mg/L 0.050 08/24/2005 TN
Potassium, FAA 3.09 mg/L 0.050 08/25/2005 TN
Boron-total, ICP < 0.05 mg/L 0.05 08/23/2005 JQ
Calcium, Titrimetric 4.0 mg/L 3.0 08/23/2005 KR
l Hardness 20 mg/L 5.0 08/22/2005 KR
Sodium, FAA 16 mg/L 0.10 08/25/2005 TN
l Solids, Total Dissolved 71 mg/L 10 08/19/2005 MG
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Sample Description Taken Received Mail
pH, Llab* 9.3 unit 0.1 08/18/2005 K&R
583961 MW4A 08/18/2005 0835 08/18/2005 /ot
GW
Parameter Results Units EQL Analyzed By
Alkalinity, Total 49 mg/L 5.0 08/22/2005 RK
Alkalinity, Bicarbonate 45 mg/L 5.0 08/22/2005 RK
Alkalinity, Carbonate <5.0 mg/L 5.0 08/22/2005 RK
Boron-total, ICP < 0.05 mg/L 0.05 08/23/2005 JQ
Cation/Anion Balance 1.26 / 1.16 meq/meq 08/31/2005 DEG
Calcium, Titrimetric 4.0 mg/L 3.0 08/23/2005 KR
Chloride 5.6 mg/L 1.0 08/19/2005 KR
Iron, FAA 203 mg/L 0.050 08/24/2005 TN
Hardness 20 mg/L 5.0 08/22/2005 KR
Potassium, FAA 2.69 mg/L 0.050 08/25/2005 TN
Magnesium, Calculation 2 mg/L 2.0 08/25/2005 KL
Nitrogen, Total Nitrate-N <0.050 mg/L 0.050 08/18/2005 KR
Sodium, FAA 19 mg/L 0.10 08/25/2005 TN
Sulfate 1.1 mg/L 0.50 08/18/2005 KR
Solids, Total Dissolved 69 mg/L 10 08/19/2005 MG
pH, Lab* 9.0 unit 0.1 08/18/2005 K&R
583962 MW4B 08/18/2005 0925 08/18/2005 ]
GW
Parameter Results Units EQL Analyzed By
Alkalinity, Total 51 mg/L 5.0 08/22/2005 RK
Alkalinity, Bicarbonate 40 mg/L 5.0 08/22/2005 RK
Alkalinity, Carbonate 11 mg/L 5.0 08/22/2005 RK
Boron-total, ICP < 0.05 mg/L 0.05 08/23/2005 JQ
Cation/Anion Balance 1.02 / 1.17 meg/meq 08/31/2005 DEG
Calcium, Titrimetric 3.2 mg/L 3.0 08/23/2005 KR
Chloride 5.2 mg/L 1.0 08/19/2005 KR
Iron, FAA 5.3 mg/L 0.050 08/24/2005 TN
Hardness 14 mg/L 5.0 08/22/2005 KR
Potassium, FAA 2.97 mg/L 0.050 08/25/2005 TN
Magnesium, Calculation <2.0 mg/L 2.0 08/25/2005 KL
Nitrogen, Total Nitrate-N <0.050 mg/L 0.050 08/18/2005 KR
Sodium, FAA 18 -— mg/L 0.10 08/25/2005 TN -
Sulfate <0.50 mg/L 0.50 08/18/2005 KR
Solids, Total Dissolved 72 mg/L 10 08/19/2005 MG
pH, Lab* 9.4 unit 0.1 08/18/2005 K&R
5839063 MWA4C 08/18/2005 0945 08/18/2005 /o
GW
Parameter Results Units EQL Analyzed By
Alkalinity, Total 58 mg/L 5.0 08/22/2005 RK
Alkalinity, Bicarbonate 51 mg/L 5.0 08/22/2005 RK
Alkalinity, Carbonate 7.0 mg/L 5.0 08/22/2005 RK
Boron-total, ICP < 0.05 mg/L 0.05 08/23/2005 Jo
Cation/Anion Balance 1.44 / 1.32 meq/meq 08/31/2005 DEG
Calcium, Titrimetric 4.0 mg/L 3.0 08/23/2005 KR
Chloride 5.7 mg/L 1.0 08/19/2005 KR
Iron, FAA 6.4 mg/L 0.050 08/24/2005 TN
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09/01/2005 08/02/2005 -09/01/2005 Page 7 of 8
l Sample Description Taken Received Mail
Hardness 22 mg/L 5.0 08/22/2005 KR
Potassium, FAA 3.16 mg/L 0.050 08/25/2005 TN
. Magnesium, Calculation 3 mg/L 2.0 08/25/2005 KL
. Nitrogen, Total Nitrate-N <0.050 mg/L 0.050 08/18/2005 KR
Sodium, FAA 21 mg/L 0.10 08/25/2005 TN
Sulfate <0.50 mg/L 0.50 08/18/2005 KR
l Solids, Total Dissolved 81 mg/L 10 08/19/2005 MG
pH, Lab* 9.2 unit 0.1 08/18/2005 K&R
583964 SAS 08/18/2005 1125 08/18/2005 /7
1 G W
Parameter Results Units EQL Analyzed By
Alkalinity, Total 55 mg/L 5.0 08/22/2005 RK
I Alkalinity, Bicarbonate 55 mg/L 5. 08/22/2005  RK
Alkalinity, Carbonate <5.0 mg/L 5. 08/22/2005 RK
Boron-total, ICP < 0.05 mg/L 0.05 08/23/2005 Jo
Cation/Anion Balance 1.45 / 1.44 meq/meq 08/31/2005 DEG
l Calcium, Titrimetric 4.7 mg/L 3.0 08/23/2005 KR
Chloride 4.1 mg/L 1.0 08/19/2005 KR
Iron, FAA <0.050 mg/L 0.050 08/24/2005 TN
I Hardness 24 mg/L 5.0 08/22/2005 KR
Potassium, FAA 3.8 mg/L 0.050 08/19/200% TN
Magnesium, Calculation 3 mg/L 2.0 08/25/2005 KL
Nitrogen, Total Nitrate-N 1.8 mg/L 0.050 08/18/2005 KR
l Sodium, FAA 20 mg/L 0.10 08/19/2005 TN
Sulfate 4.8 mg/L 0.50 08/18/2005 KR
Solids, Total Dissolved 165 mg/L 10 08/24/2005% DS
. pH, Lab* 7.6 unit 0.1 08/18/2005  K&R
583965 RSP 08/18/2005 1045 08/18/2005 /7
GW
' Parameter Results Units EQL ~ Analyzed By
) Alkalinity, Total 65 mg/L 5. 08/22/2005 RK
Alkalinity, Bicarbonate 65 mg/L 5. 08/22/2005 RK
Alkalinity, Carbonate <5.0 mg/L 5. 08/22/2005 RK
. Boron-total, ICP < 0.05 mg/L 0.05 08/23/2005 JQ
Cation/Anion Balance 1.69 / 1.52 meqg/megq 08/31/2005 DEG
Calcium, Titrimetric 6.3 : -- mg/L 3.0 08/23/2005 KR R
. Chloride 5.8 mg/L 1.0 08/19/2005 KR
Iron, FAR 0.24 mg/L 0.050 08/24/2005 TN
Hardness 35 mg/L 5.0 08/22/72005 KR
Potassium, FAA 3.7 mg/L 0.050 © 08/19/2005 TN
' Magnesium, Calculation 5 mg/L 2.0 08/25/2005 KL
Nitrogen, Total Nitrate-N 0.64 mg/L 0.050 08/18/2005 KR
Sodium, FAA 20 mg/L 0.10 08/19/2005 TN
I Sulfate 1.4 mg/L 0.50 08/18/2005 KR
Solids, Total Dissolved 180 mg/L 10 08/24/2005 DS
pH, Lab* 7.4 unit 0.1 08/18/2005 K&R
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Sample Description Taken Received Mail l
583966 SITE 08/18/2005 1105 08/18/2005 /7
GW
Parameter Results Units EQL " Analyzed By
Alkalinity, Total 52 mg/L S. 08/22/2005 RK
Alkalinity, Bicarbonate 52 mg/L 5. 08/22/2005 RK
Alkalinity, Carbonate <5.0 mg/L 5.0 08/22/2005 RK
Boron-total, ICP < 0.05 mg/L 0.05 08/23/2005 JQ .
Cation/Anion Balance 1.46 / 1.35 meq/meq 08/31/2005 DEG
Calcium, Titrimetric 3.2 mg/L 3.0 08/23/2005 KR
Chloride 4.0 mg/L 1.0 08/19/2005 KR
Iron, FAA <0.050 mg/L 0.050 08/24/2005 TN
Hardness 20 mg/L 5.0 08/22/2005 KR .
Potassium, FAA 3.9 mg/L 0.050 08/19/2005 TN
Magnesium, Calculation 3 mg/L 2.0 08/25/2005 KL .
Nitrogen, Total Nitrate-N 1.8 mg/L 0.050 08/18/2005 KR
Sodium, FAA 22 mg/L 0.10 08/19/2005 TN
Sulfate 3.5 mg/L 0.50 08/18/2005 KR
Solids, Total Dissolved 168 mg/L 10 08/24/2005 DS
pH, Lab* 7.1 unit 0.1 08/18/2005 K&R
583967 SITE WELL 08/18/2005 1238 08/18/2005 08/26/2005 '
GW
Parameter Results Units EQL Analyzed By
Iron, FAA <0.050 mg/L 0.050 08/24/2005 TN
Manganese, FAA 0.02 mg/L §.020 08/24/2005 TN
4 N
5 2 COMBINED DISCHARGE (PE) 08/23/2005 0725 08/23/2005 08/30/200

Results Units EQL Analyzed By
<0.50 mg/L 0.50 08/29/2005

Parameter

Nitrogen, Ammonia

08/23/2005 08/31/2005

584263 COMBINED DISC (PE) 08/23/2005 0725

G WW 78125
Parameter Res! EQL Analyzed By
Total Coliform Bacteria, 20 tube 26 2.0 08/23/2005 DS
584811 COMBINED DISCHARGE (PE) 30/2005 0800 08/30/2005

G WW 78127

Parameter

Results Units EQL

Analyzed By

Total Coliform Bacteria,

584830 Inhib

08/30/2005 1240 1/2005 /7

~
~

Results Units EQL Analyzed By
Inhibitory Residue /7

—
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Executive Summary

A geotechnical investigation of a proposed evaporation pond site at the
Rancho Seco Nuclear Generating Station was performed in the éummeg and
fall of 1985. The'proposed evaporation ponds consist of two ll-acre
impbundments surrounded by earth embankments which are to be eoﬁstructed

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 alluvium and poorly consolidated sedimentary rocks of

Pliocene to Holocene age.

The purpose of the geotechnical investigation was to collect subsurface
geblogic and soils data for use in-evaluating suitability of the site for
the proposed evapbration ponds, and to establish a baseline ground-water
and soil 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 lévels. Four
permeameter holes were drilled for testing permeability of near-surface
soils. A total of four observation wells.ang two lysimeﬁers were |
installed. Four test pits were dug for bulk soil samples and ten soils
borings were drilled to collect soils samples fof laboratory testing.
Water sampleé were submitted by the Sacramentq Hunicipal Utility District

to Morse laboratories for chemical analysis.

Data from the field program'were_réduced and analyzed to determine

geotechnical suitability at the site. Principal conclusions reached are'

2453V/4
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that the upper sandy sdils aﬁe suitable for embankment constrpction, and
that the site soils will provide favorable foundation conditions for the
proposed project. The water table is at a depth of approximately 150

feet.

Although the pond is being designed with a double liner and leachate
collection system, the underlying strata are of moderate to low
”permeability and would help to protect against ground-water contamination A
in the unlikely even£ of liner system'failure. Resultsvof permeameter
tests provide data on the permeability of soils in the upper ten feet.
~These values ranged from 1.8 x 10.‘4 t§ 6 x 10—6 cm/sec. Packer -

permeability testing of selected intervals between 22 and 200 feet in the

’ . ~4
deep boreholes resulted in permeability values ranging from 1.1 x 10

to 3.4 x 1of7 cm/sec. Many of the test zones would not accept
measurable quantities of water; permeability of these zones is
interpreted to be less than 10"6 cm/sec. The saturated sand zones

beneath the site were estimated to have a permeability of about 1 x

10 cm/sec on the basis of observed specific capacities in monitoring

wells OW-2 and OW-3.

Using data from the field program, an analysis was performed to evaluate
effects of a hypothetical pond liner failure on downgradient
ground-water quality. Avtravel time of over 20,000 years was calculatéd
for Cs-137, considering the éffects of adsorption, to reach the neérest
downgrédient well, lqcated 2200 feet southwest of the evaporated pond
site. Cs-137 coﬁcentrations 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 obsepvation well installa£ion program
carried out for the proposed evaporation ponds at Rancho Se#o Nuclear
Gene:ating Station (Figure 1). The progfam was conducted between July
.10 and September 17, 1985.‘ The site of the ponds is located
apprqximately 3000 feet south-southwest of thé power block area. wa

ll-acre ponds are proposed (Figure 2).

The purpose of the field investigation program was to gather background

information 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 ?qnd_

embankments. The information to be collected included:

0 Lithology, thickness, areal extént, continuity and properties. of

geologic horizons.
0 Properties of soils to be used for embankment construction.

) Ground-water data inclﬁding ground-water levels and gradients,

permeabilities and aquifer/aquiclude characteristics.

o Background pore water quality in the unsaturated zone.

2453V/6
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2.0 Description of Project

The proposed evaporation ponds consist of two-ll-acre impoundments
surrounded by earth embankments. The embankments wili be constructed
from the near-surface soiis excavated from the pond areas. To balance
cut and fill volumes, it is estimated that approximately_o to 5 feet of
séil will be excavated from the pond bottoms, and approximately 10 to
15-foot-high embankments (inside height) will be constructed. The
total volume of earth to be moved is on. the order of 150,000 cubic

yards.

The ponds will have a double liner with a leachate collection system.
The uppef or primary liner will be a synthetic one, consisting of
high—density polyetﬁylene. The secondary liner, beneath the leachate
collection system, will consist either of compacted clay or a syntﬁetic
material. Sources for the clay liner material are presently ugder :

study.

The ponds will have a permanent 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 polishing
demineralizer system and condenser pit sump system. This effluent is
expected 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.

2453V/7
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3.0 Scope of Investigations : '

A total of four ground-water observation wells were installed outéidé
the perimeter of.£heiproposed evaporation pondé. Originally, three
wells were planned but inconsistent watef levels in well OW-3 |
necessitated.the addition of a-fourth. When well OW-3 was initially
'completed to a depth of 165_feet the water level was approximately

30 feei_highe: than anticipated. After the well was deepened to

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

remained dry at the time of this report.

Two lysimeters were installed outside the perimeter of the ponds to
obtain samples'of soil pore water from the vadose zone. Water samples
from the wells and lysimeters were given to the SMUD laboratory at the

plant site for testing for the presence of background radioactivity,

metals and general inorganic parameters.

Four permeameter holes were drilled to test permeability of
near-surface materials (USBR Des. E-19) and bore hole permeability
tests (USBR DES. E-18) were conducted in deeper zones within the

observation wells.

2453V/8
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Ten test borings to obtain soilbsamples'weré drilled to a depth of
approximately 30 feet<within the limits of the ponds. A summary of ail
drill holes is given in Iable_l. Four test pits were also aug within
-the ponds po obtain additional bulk soil samples. Ali soil samples
were sen£ to J. H. Kleinfeldér and Associates in Sacrameﬁto for |

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

Figure 3.

Drilling, observation well installation, borehole permeability testing,
and backhoe pit excavation was performed by J. H;'Kleinfelder under the
directioh.of Bechtel. All field operations were supervised by Bechtel
geOlogiéts, hydrogeologists, or soil engineers. Liaison énd

coordination assistance was provided by SMUD engineers.

4.0 Geologic and Hydrologic Setting

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 Rancho Seco sitevis a region of dissected gently-rolling topography
with relatively flat streamAgradients. The sedimentary formations at,
and underlying, the site dip gently westwérd at approximately one
degree. "They lap onto the basemen£ rocks which extend to the ground

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

2453V/9

IPAGEF W nF /9G]



BRPT C 0104

‘The formation which underlies superficial soi; and gravel deposits is
the Laguna Formation of Pliocene Age. This formationvprovideg the
foundation for most of the major structures at the Rancho Seco site.
The Laguna Féfmation consists primarily of clays, silts and fine silty,
playey sands refiecting a predohinantly quiet-water depositional
enviroﬁmental (Figure 4). With the passage of time since the Pliocene
these-deposits_have become coﬁsolidated and quite dense. A grave;,
layer within the Laguna was found in the three observation wells that

-_vwere cored (Figure 5) and correlates with a similar layer in DH;23
approximately 3000 feet to the northeast of the evaporation ponds.
DH-23 was completed in July 1967.as part'of ﬁhe initial site

investigation for Rancho Seco.

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

140 feet (elevations of approximately minus five feet) (Figure 6) in
the sediments of the Mehrten Formation which underlie the Laguna. The
Mehrten is characterized by medium-ﬁo—coérse 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 site, water levels are affected by
cones of depression around pumpiﬁg centefs, such as at Galt, Herald and
Elk Grove (Figure 7). A number of agencies monitor ground-water levels
in the area, including SgUD, the U.S. Geological Survey, U.S. Bureau of

Reclamation, California Department of Water Resources and Sacramento

2453V/10

PAGENL OF (35|




BT C 01 04

County Department of Public Works. Long-term water-level trends are
shown on Figure»S, which indicate.a general decline in levels from 1949
to 1977, relatively stable levels from 1977 to 1981, and rising water
levels since 1981. Locations of wells in the site vicinity ﬁre shown

on Figure 9.

Recharge to the ground water occurs mainly by infiltration of surface
water aloﬁg the activé channels ofyrivers_such as the Consumnes,
American and Hokelumne,‘aﬁd by deep percolation of applied irrigation
wéter (CaLifornia'Department of Water Resources, 1974). Some recharge
also occurs from direct infiltration of precipitation, buf this is
limited by the relatively low annual rainfall, andkthe moderate to low

permeability of near surface materials.

The Mehrten and Laguna formations generally‘contain good quality w;ter
in the Rancho Seco area. The water is low in dissolved solids and is a
sodium or caléigm bicarbonate-type water. Ground wﬁter-is used
extensively for irrigation, domestic and municipal supply; potable.

water for the Rancho Seco Plant comes from a well at the site;

2453V/11
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5.0 Field Investigations

2453V/12

Geologic Core Holes

Core samples were obtained from three drill holes to obtain a

continuous record of subsurface conditions in the vicinity of the

‘evaporation pénds. The first drill hole (OW-2) was cored

continuously using a continuous tubé sampler from the surface to
110 feet, and an NX core barrel from 110 feet to the complefed
depth of 200 feéeet. The continﬁous tube sampler is essentially 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 drilling. ‘The sample obtained has a diaﬁeter pf
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 easily detected. Below 110 feet excessive depth and
harder drilling precluded further use of the augers and the
remainder of the hole was cored using a standard 5-foot long NX
core barrel. Revert @rilling mud was used tq hold the ho;e oﬁen
during coring. Calcium hypochlorite was used to faciliﬁate

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 respectively using the NX core barrel with Revert

drilling mud. Details of coring operations are included in

Appendix A - Boring Logs.
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5.2 Borehole Permeability Testing

5.2.1 Packer Permeability Tests (E-18 Method)

Pneumatically inflated single and double NX packers were used to
determine permeability of in-place subsurface materials in drill
holes OW-1, OW-2 and OW-3. Testing was conducted in acqordgnce
with Te#t Designation E-18 from the Earth Manual, US Department
of the Interior, Bureau of Reclamation; . The packers were first
inflated on the surface usiné compres§ed nitrogen to ensure they
were operating properly before placing them down the bore hole.
Double packebs were used to test selected intervals in the bore
holes. The spacing between the packers'variéd'from 5.7 to 10.5
vfeet. In addition, a single packer was used to test longer

" intervals within the bore hole.

Water pressures were regulated by'using a by—pass valve placed
upstream of the flow meter. Gauge pressures of 3 psi to 50 psi
were used. All pipes used were one—inch'galvanized iron. 1In
some cases where water losses were too low to be recorded dn £he
flow meter, the meter was removed from the sysﬁem and a constant
head of wéter into the pipe was maintained inside the one inch
pipe by pouring wate: from a container of known volume. Results

of E-18 testing are discussed in Section 7.0 and summarized in

Table 11.
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5.2.2 Permeameter Tests (E-19 Method)

Permeability of near surface materials was determined by testing
in accordance with Test Designation E-19 from the Earth Manual.
Six—inch‘diameter holes were augered to a depth of approximatély

10 feet and then backfilled with #3 Monterey sand.

After the sand was placed and two to three days before starting

the E-19 tests, each hole was filled with water to
“pre-saturate” the soil. Whgn teéting began, the water level’
was kept constant in the héle by means of a counter-balanced
valve, Watér‘was supplied from»a 55 gallon drum. The tests
Qaried invlength 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 Observation Wells

5.3.1 Construction Details

Each observation well consists of four-inch diameter flush joint
Schedule 40 PVC well 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

2453V/14
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connected to the top of the casing. Clean Qater was then pumped
down inside the casing so thﬁt it flowed out through the well
-screen‘and returned to the surface. While the water was
circulated in this manner, filter sand was slowly poured into
the ‘annulus between the well casing and side.of.the bore hole.
After the sand was brought up to approximately two to three feet
above the top of the well screén a calcium hypochlorite solution
was pumped down the well casihg to break down any remaining
Revert drilling fluid. With clean water‘continuing to be pumped
down the well casing and reéirculating to the surface, 5/8 inch
diameter bentonite pellets were dropped down the annulus until a
one to two foot thick plug had been placed on top'of the filter
sand. A weighted measuring tape was used to determine the dépth
to the top 6f the filter sand and bentonite plug. The bentonite
plug was allowed to set for a minimum of 1-3/5 hours before a’
1:1 neat cement‘grout (with bentonite added to reduce shrinkage)
was pumped into the annulus above the plug{ The grout was
placed through a one-inch diametef tremie pipe that was
inifially set to a depth ten feet above.thg bentonite then
gradﬁally withdréwn from the hole as the level of grout rose in
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 féet into tﬁe 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 IWell Development and'Testing

Monitoring wells OW-1, OW-2, and OW-3 were developeq 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 performed by lowering 2-inch PVC pipe into the well,
with 3/4-inch PVC pipe inside the 2-inch PVC pipe. Compressed
air was pumped down the 3/4—idch pipe;'forcing water and air to
cqmé out the 2-inch pipe. Becéuse of the small éubmerggnce,
potable water Was periodically poured into the 4-inch well
~casing to help surge the screen and bring up 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 pumﬁed with a submersible pump héving a
capacity of about 20 to 25 gallons per minute against 175 to 190.
feet'of head. The wells were altérnatiVely 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 thatithe well
was dry before wa£er had filled up the discharge hose.

3
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 feet (above the screen) and as a result, the water removed

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

2453V/16

IDArE &R AF (o= ]



2453V/17

ERPT C 0104

using a bladder éump. This pump has a lower éapacity than the
submersible pump used on OW-2 and.Qw—3, and should not dry up

the well.

Estimates of the permeability of sands penetrated by the
observation wells were obtained by making recovery measurements
after bailing (OW-1) and applying the relationship between

specific capacity and transmissivity (OW-2 and OW-3).

Permeability at OW-1 was estimated by measuring recovery of

water levels foilowing bailing to a dry condition. The method
of analysis used in described by S. W. Lohman (1979,vp. 29-30).
This method is strictly applicable only td confined aquifers of

low permeability. 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, conductivity of the 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 (permeability‘ﬁimes
saturated aquifer thickness) and specific capacity (pumping rate
per foot of drawdown) developed by Theis (1963) and Walton

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

- in Section 7.2.
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5.4 Ground-Water Sampling

Samples of ground_water from OW-2 and_OW—S were collected with a bailer
in October 8, 1985, éfter bailing two we;l volumés from OW-3 and three
wel; vélumes from OW-2. Conductivity was mohitored during;bailing to
assess‘staﬁility of wéter chemistry before sampling. OW-1 was not
sampled at that time because it appeared that fiuids from the well were
.not yet représentative of formation wﬁter. This was suggested by the
fact that water removed from OW-1 at the endvof bailing had a specific
conductance of BSOQ midromhos per cenﬁimeter, much higher than the
formation water removed from OW-2 and ow-3 during pumping, which had a
coﬁductivity of less thaﬁ 200 micromhos per centimeter. As noted in
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 plastic'botties
and cooled in an ice chest. They were délivered 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 Vadose Zone Pore Water Samplers

Two pressure-vacuum soil 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
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instrumeﬁts installed weré Soil Moisture Equipment Corporation, Model
1920 lysimeters (Figure 9). They were installed in six-inch diameter
holes drilled to a depth of 15 feet using hollow.stem augers. A Shelby
tube was then pushed into the bottom of the hole through the hbllpy
stem augers-to‘provide a smallef (three—inéh) hole in which to set the
one and one-half inch diameter lysimeter. A slurry of silicé flour and
water (approximately one and one-half gallons in L-1 and one gallon'in.
L-2) was then poured down the hole. The tops of the lysimetets were
fitted snugly into tﬁe belled end of a lengih of one and one-half inch
PVC and lowered through the augersvinto the three-inch hole. _The
aécess tubesAfrom the lysimetgr were routed to the surface through the
PvC. Five feet of loose sifted soil was then placed on top of the
lysimeter and a one to one and one-half foot layer of 5/8 inch
bentonite pelleté was placedlon top of the soil. Approximately two
gallons of water was. then poured on toﬁ of the bentonite. The
remaining open portion 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 installation.

Prior to their installation, each lysimeter was pressure tested; and
the porous ceramic tips were saturated with water. After installation
waé complete, 60 centibars of suction was appliéd to each lysimeter.
The water from the lysimeters was collected on the following day, and
suction was again applied. The volume collected at each purgiqg 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 bentonite pellet seal (2

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

-cup.' However, it is plénned to remove a total of at least 2 gallons

from each lysimeter before sampling.

Soils Borings

Ten borings were drilled within the perimeter of the evaporation ponds
to investigate soil properties of near surface materials. 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 weré taken at
aéproximately five-foot intervals and undisturbed samples using Shelby
tubes and a continuous tube sampler were taken as conditioﬁs
pefmifted. Tﬁe presence of gravel and numerous cobbles genérally
prevénted undisturbed sampling in the fifst ten feet‘of the borings.
All samples wefe 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 added to reduce shrinkage. The boring logs for

the soils drilling are included in Appendix A.
Test Pits

A total of four test pits designated T-1 through T-4 were excavated for
the purpose of identifying the soil layering at shallow depths and also
for obtaining bulk samplés 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 excavated using a Ford XL 555-A backhoe to depths
ranging from 9 to 13 feet below existing ground level. Representative
bulk samples of the soil were obtained at varying depths for subsequent
laboratory #esting. Sample locations are noted on the test pit logs.
The in-place density tests-weré determined at four locations using'sénd
cone equipment. Generally, the soils encountered above the preéently
proposéd final grade of the bottom of the pond were tested. The field
density tests were performed by the J. H. Kleinfelder and Associates
fieldvtechnicians. All the test'pits were logged and éampled by the
Bechtel Soil Engineer. Upon completion of the sampling and logging,
all test pits were backfilled 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 labora;ory testing 6f soil was performed by J. H. Kleinfelder and
Associates, Sacramento, in accordance with a progrém»developed by
Bechtgl. The laboratory tests were made in accordance with appliéable
ASTM Standards or other published procedures. The progrém included the

following tests. on undisturbed and recompacted soil specimens:

TEST DESCRIPTION NUMBER OF TESTS

Laboratéry Classification of Soils . | 50
.(ASTH D2487 and D2388)
Natural Moisture Content (ASTM D2216) © 43
Unit Weight (by volume and weight
measurements) | . 13
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TEST bESCRIPTION , NUMBER OF TESTS
SievelAnalysis (ASTM D422) o 24
Hydrometer Analysis (ASTM D422) » . | 7
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
proéedures of the laboratory testing and the results is presented
in Appendix D. The results of all laboratory tests performed are

tabulated in the Soil Test Results Summary in Table 3.

7.0 RESULTS OF INVESTIGATIONS

7.1 Soil Types and Distribution

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 characteristics of

Y

each stratum are described below.
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A. Upper Sand Stratum. This stratum consists of lvto 6 feet of
brown, loose to medium clayey sands (SC) with gravels and
appréciaﬁle,amount'of fines of medium plasticity. The sands
were encountered in‘yheventire evaporation pond area except
in a drainage located in the southwest corner of the pbnd.
At the time of field-investigations, the drainage was dry.
The sands are finé to coarse grained. The amount of gravels
in the matrix véry from a few percent to more than 20
pefcent. Generally, the amount of gravels increases with
depth:_ At a depth of 2 to 3 feet below existing ground
level, sands are dccasionally weakly to moderately cemented
‘with silty clay. The standard penetrafidn test (SPT)
blowcounts, N, of the sand stratum are between 7 and 22;

averaging 11 blows per foot.

B. Gravel Stratum. This‘stratum underlies the upper sand

stratum. It consists of 2.5 to 12 feet of brown, medium
dense to dense sandy gravels of fine to coarse grain (GC, GW,
GP) with 7 to 35 percent fines of high plasticity. Scattered
cobbles to 8 inches in diameter were also encountered between
5 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 penetration.test blowcounts, N, of the gravels

are between 22 and 70 blows per foot, with the average being

44,
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Interbedded Clay-Silt-Sand Stratum. Undérlying the gravel
stratﬁm is a thick stratum of interbedded medium to very
stiff fine grained soils (CL, CH} ML, ﬁH) and dense clayey
sands (SC), which extends to the maximum depth of 29 feet
explored.

The fine gfained soils are brown to reddish brown in color,
and consist 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 test blowcounts,
N, of the fine grained soils are between 6 and 24 blows per

foot, with the average being 13.

The clayey sands are yellowish'brOWn to brown in color, and
the fines are éf high plasticify. This is based on one
gradation test. The thickness of the élayey sand strata
varies from 3 to 13 feet. The sands are fine to medium
grained with trace to little gravels. The standard
penetration test blowcounts, N, of the sand strata are

between 9 and 70, averaging 30 blows per foot.

Scattered lenses of dénse to very dense sandy gravel,wefe

encountered at various depths within the clayey sand strata.
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 southwest 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 lenses 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—wéter table was encountered in the test borings drilled
in the proposed evaporation pond area. However, ground water was

encountered in the observation wells, generally below a depth of

about 145 feet.

7.2 Soil Prbperties

The soil properties are summarized in the foilowing £able:

Inferbedded

Soil Upper Sand Gravel Clay-Silt-Sand
Properties Stratum Stratum Stratum
Natural Moisture
Content (%) 7-11 ' 9-35 20-58
Dry Unit Weight (PCF)  78-83  wa 60-84
Liquid Limit (%) ‘ 28-33 53 61-75
Plasticity Index. 10-25 .25 26-45
Undrained Shear
Strength (KSF) N/A N/& o 1-4
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S Interbedded
Soil Upper Sand Gravel Clay-Silt-Sand
Properties Stratum Stratus Stratum
Drained Shear Strength
. (L
—-Cohesion (XSF) 0.4-0.7 N/A N/A
-Angle of Internal 28-33(1) N/A N/A
Friction (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 sands, gravels and fine grained soils are

shown on Figures 14, 15 and 16, respectively.

Undrained shear strength of the fine grained soils plotted versus

depth is shown on Figure 17.
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The samples of the upper sandy soils, bbtained above ;he presently
proposed bottom of the evaporation pond were recompacted and |
tested for direct shear. The pdrﬁose of the testing was to
evaluate these soils as a source of material'to construét the pond
perimeter and divider embankments. .The test data indicate that
the upper sandy soils aré suitable for use in.the embankments

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

7.3 Grading and Earthwork Recommendations (latér)

7.3.1 General (later)

7.3.2. "Clearing and Grubbing (later)

7.3.3 Compaction Requirements (later)

7.3.4 Recommended Compaction Methods (later)
7.3.5 Frequency of Testing (later)

7.3.6 Bulking or Shrinkage Factor (later)

7.4 Lithology of Laguna and Mehrten Formations

Geologic cores taken in observation wells OW-1, OW-2 and OW-3
penetrated the entire thickness of the Laguna Formation and
eXtendeﬁ a maximum of 74.5 feet into the Mehrten Formation
(OW-1). The Laguna sediments were encountered at a deptﬁ of
'10-14 feet and are primarily composed of moderate brown to
yellowish brown interbedded fine-grained silty, clayey sands,
silts and clay. The materials are well 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 only weakly to moderately cemented. A 2 to 7 foot thick
gravel/conglomerate layer was found 20-36 feet above the base of

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-l)_to 145.5 feet (OW-2).

The Laguna/uehreen contact in the site area is indicated by the
_preseece of an olive gray fine-to-coarse grained clean sand. This
sand varies in thicknese from 27.2 feet on the eas£ (Ow—li to

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

with occasional lenses of clean sand and gravel.

7.5 Permeability

Methods of field permeability testing are described in Seetion
5.0. The tests performed provide data on horizontal hydraulic
conductivity of the shallow soiis 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 between about 150 and”zob
depth. The results of these tests are presented in Table 4. The'

following conclusions have been drawn from the data in Table 4.
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o Permeability of near surface (0-10 feet) sediments, as
determined from permeameter tests, ranges from 6 x 10_6

cm/sec to ébout 2 x 10_4 cm/sec. The mean value is

5.5 x :I.O_5 cm/sec.: This indicates that the gravelly and

cobbly materials present near the surface over most of the

site have a significant clay or silt content and are not

highly permeable.

o] Borehole packer tests to a depth of 200 feet showed
permeability values in th 10_7 to 10—4 cm/sec rangé. In
many of the tests, flows into the test zone were too low to
measure on the available eqﬁipment. On the basis of field

- data for the packer tests, it is expected that these

intervals have a permeability of less than about 10—6
cm/sec.
0 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 c/sec (10 to 1000 ft/yr).
7.6 Water Quality

The ground water in the Mehrten Formation is of good quality, well
within the U.S. drinking water standards. It is low in total
dissolved solids (<200 ppm) and is soft (<100 ppm total hardness

as CaCOs). 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 Seco onsite

domestic well;

The first.set of water samples from the evapqration pond ground
Qater monitoring wells were collected and analyzed in

October 1985. Results.are presented in Table 6. A second set of
samples, including soil pore water samplgs from the two lysimeters
will be collected shortly and the results will be included in

Table 6.

8.0 vEVALUATION OF SITE HYDROGEOLOGY

Ground-water conditions at the site were explored by drilling-anq_
sampling to a depth of 200 feet, installing monitoring wells,
performing permeability tests, measuring water ievels and collecting
and analyzing.ground-water‘samples. Theée investigations showed that
the site is underlain by interbedded sediments ranging from clay to
clean sand and sandstone. Although thin zones of wet sand were

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

8.1 Ground-Water Levels

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

corresponds to an elevation of -6 feet at the east edge of the
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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 program, thin, wet zones were noted above tﬁé
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 OW-3 was originally términated at 1165 feet on

August 9, 1985.’ The drilling rig was then moved from OW-3 to
OW-1. Frequent water levei measurements in OW-3 were made between
August 8 and August 28, when the hole was deepened to 200 feet.
When the hole was feentered on August 28, ‘it was found to be open

to the original depth of 165 feet. From 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 87 feet in less than three
hours. On August 15, the well was bailed down from 106 to.

115 feet. Within six hours it had fecovered to 96 feet -- ten
feet above the pre-bailing level. vFollowing this bailing, the
water level stabilized at a depth of 113 feet for more than a
week. The water level recovery after bailing, togetheér with the
stabilized level at a depth of 113 feet suggested £hat the water
in the hole was not just drilling fluid, but represented a
fluctuating piezometric surface iﬁ'the vicinity of OW-3. The fact

that this water level was 30 feet higher thanAwater levels in oW—l

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

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

- open from 173.0 to 192.9. The stabilized water level after
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completion was about 145 feet, which is consistent with watér
levels in OW-1 and OW-2, as well és with levels in nearby water

~wells. To further investigate the significance of the original
higher water level in ow-3; a fourth obserVation wéll was
installed (OW-3A) adjacent to OW-3. This well is open from 112.0
to 133.1 feet. 1In iess than a week, the water level had fallen to
below 133.1 and the well has been dry since that time. There is
no ready explanation for this behavior. Possible explanations
include: - (1) the source of perched water was limitéd, and became
depleted with time; or (2) the anomalous water level.was the
piezometric level for a confined sand zone between 133.1 and 165
feet; neither OW-3 nor OW—SA is now open to this zoﬁe.- The
geologic log for OW-3 (see Appendix A) indicates that several

‘ cleap sand and/or gravel zones were encountered in this interval.
One thin gravel bed from 139.0 to 140.4 feet was described as
wet. On the basis of presently available data, it is not possible
to completely explain the water lev;ls in OW-3 before deepening
and completion as an observatioﬁ well. OW-3A should continue to

be monitored with the other wells, as a rise in water levels could

occur during the winter months.

8.2 Ground-Water Flow

An approximate ground—watef seepage velocity (v) through the
shallow saturated sands at the site can be calcuiated for using
the relaiion v = KI/n (Freeze and Cherry, 1979) where K is the

average hydraulic conductivity, I is the hydraulic gradient, and n
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is the effective or interconnected porosity. Using an average
hydraulic conductivity for the sands of 1 x 10-3_cm/sec, an
estimated effective ﬁorosity-of 30% and the observgd hydraulic
gradient of 0.003, the approximate seepage velocity is

. 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 hypothetical nond
liner failure on the quality of ground water downgradient‘of the:site. The
nearest dbwngradient well is 6/8—30Q1, on thé north side of Clay East Road,
about 2200 feet west of the west edge.of'the evanoration ponds. It was
assumed that the liner is breached at the end of the pondblifé, when Cs-137

is expected to be at a concentration of 8.5 x lo_zpci/ml as a result of

evaporation.

The analysis considered migration of Cs-137 to well 6/8-30Ql in two stages.
The first stage is vertical'seepage of pond fluid to the underlying water
table. The second stage is horizontal migration in the Mehrten aquifer from

- the pond site to the well.

\

Stage 1

For seepage through.the unsaturated zone to the water table, the method of
Bouwer for vertical movement of a wetting front (1978, P. 254) was used.

The appropriate equétion is:

. f ' <Hw+Lf_hcr)l
t = - -
Ku Lf <Hw hcr) n H -nh

W cr
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-where:

t = time since start of infiltration

Ku = hydraulic conductiviiy of wetted zone (unsatur;ted‘
conductivity)

Lf = 'depth of wetted f:ont‘

Hw = depth of water above soil

hcr = crtitical pressure head of soil for wetting‘

f = fillable porosity (difference between volumetric water

content of soil before and after wetting).

Conservative input values were sélected for calculating the time it would
take for a wetting front to reach the water table. For Kul(unsaturated.
conductivityi, a value of half the saturated hydraulic cénductivity was used
(Bouwer, 1978, p. 253). For the material above the water §able, a saturated

'conddctivity of 3 x 10-6 cm/sec is believed to be representative, based on
pécker 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 weﬁting froﬁt from the'bottom of the pond
excavation. This depth is variable during seepage from the pond, but would
be a minimum of about 144 feet whén the front reaches the water table. The
height of water above the soil (Hw) was assumed to be seven feet, which is
the maximum operating depth of five feet, plus two feet for.the clay liner
thickness.  The average critical pfessure hgad was estimated.to be about
-100 cm (~-3.3 ft), based on typical values for fine-grained soils reported

in Bouwer (1978, p. 243).

The fillable porosity is a difficult parameter to estimate, as it would vary
considerably from one type of soil to another, and is dependent on the

in-place volumetric 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 above, time for a wetting fronﬁ to reach-
" the ground water is approximétely 8 yearé. However, because of Cs-137
adsorption onto thelsoils particles as the wetting front moves downward,
the ﬁime of arrival of radionuclides at the water table will be much
loﬁger. 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{
Stage 2

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 R
ion water f .
Re = 1
+
Prook
n
and C = Co e—At where:
2453V/35
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Uson = velocity of Cs-137

Ujater = ground-water seepage velocity

Re = fetardation factor

p = . bulk density

n = porosity_

Kg | distribution coefficient

c = concentration ac time t

Co - .= initial concentration :

t = travel time.

A = radiocactive decay conétant
The ground water seepage velocity; Uwater' ié detecmined by thc Darcy
relationship: |

Uwater= _KI_, where:

Ne
K = hydraulic conductivity
I = hydraclic gradient = .003 ft/ft‘from Figure 6

Ne = effective porosity, assumed to be .30

-3 .
A hydraulic conductivity of 2 x 10 em/sec (2069 ft/yr) —-- the highest
value from field tests (see Table 4) —- was used for calculation of

Ujater = 21 ft/yr.
To determine Rf; a value of 4 g/cc was used for p/n, and 50 ml/g was
~used for the distribution coefficient, Kd. These values are believed

to be conservative based on dcta rcported 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.moyement, it will take 20,000 years for Csfl37 to
travel to well 6/8—30Q1l After this period of time, the calculated

"2453V/36
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concentration of Cs-137, reduced by radicactive decay, is less than
10—99 pCi/ml, nondetectable level. It is well below the MPC (maximum

pérmissible concentration) value of 2 x 10—S uCi/ml under 10 CFR 20,

- Appendix B, Table II.

9.0 Ground Water Monitoring Program

To_ensure that there is no leakage of effluehﬁ from the ponds and to
coﬁply with Regional Water Quality Control Board (RWQCB)
regulations, the following ground waﬁer monitoring,program is
proposed. Four ground water monitoring wells located at the
perimeter of the pond will be monitofed on a quarterly basis for thg
parameters listed in Table‘7. In addition, lysimeﬁers or other
vadose zone monitoring devices adjacent té fhe,ponds will be sampled
quarterly tgrdetermine the chemical composition of the soil pore
water and ensure tﬁat no leachate is escgping into the.unséturated
zone. The vadose zoné ﬁonitoring, however, is not required by the
RWQCB for this project. Water samples of the ponds will also be

 collected ménthly and analyzed for the parameters listed in Table 7.
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Table 1

Drill Hole Summary

Surface E1 Depth 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 oﬁservation Well | - 137.8 200 35-165 - - |
OW-3A Observation Well‘ 137.9 138 C - - - i
L~-1 Lysimeter 139.8 15.8 - - -

L-2 Lysimeter 152.8 17.5 | _ - - -

P-1 Permeameter 142.5 10 - - - :

P-2 | Permeameter 142.5 10 C- - - E

P-3 Permeameter © 148.4 N 10 .; ? - -

P-4 | Permeameter '149.3 E 10 - % - -

B-1 Soils Boring 141.3 29 - l 10 SS, CTS

B-2 | Soils Boring 138.9 29 L % 9 ss, CTS

B-3 Soils Boring 143.0 28 - E 10 Ss, CTS |

B-4 Soils Boring 143.8 29 - i .19 Ss, CTS |

B-5 Soils Boring 141.9 24 - 6 ss, CTS

B-6 | Soils Boring 148.0 20 - 7. | ss, ST

B-7 Soils Boring 143.1 24.4 - 8 sS, CTs, ST

B-8 Soils Boring 148.2 | 27.2 - 10 ss,:crs |
' B-9 | Soils Boring 150.5 24 - s ss, crs |
B-10 | Soils Boring 1518 | 29 - s ss, ST ‘i
Ss Split Spoon

CTS Continuous Tube Sampler
ST = Shelby Tube Undisturbed Samples
. 2453V/40
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SOIL TEST RESULTS SUMMARY SHEET 1 0F 2 @

JOB NO.__12334-059 PROJECT_Rancho Seco FEATURE Evaporation Pond OATE_ October 1985
TENSOYLE"'Y DE:TH LA?F;ASTSORY . MAE:AHLAVN;‘I:QL AT"I-"E,:'B"ESRG g;EAﬁI'IFT,g NATURAL COMPACTIdN SHEAR DATA PERMEA‘BILITY CONSOL-
OR TRENCH |samPLE — _ . T T KT . cm't[ezt rT:‘a‘é::?'I o:::.g::'r 0P 1 iMuM MAX. ORY [TEST INITIAL (K ot?s:n x  1IDATION REMARNS
NO. ™ ) %) | %) | %] Lt | PL | P! ¢ %) | gmszec ) gm/ac %) | em/ee w‘.r,::'n m'v"kv:sm NCL{E] Tomzee | emne | YEST
i 7
1-1 1.5 GC 42 | 35 123 |29.8 }19.5 |10.3 12.4 }97.4 **186.7 | 12.4 120.8( v+ l18.2 1110.8 Pz 8
3.5 GP-GC 66 |27 | 7 ' |
T-l) 7'0 18.8
9.0 ac so |31 |19 k2.6 |27.2 125.4 16.1
2.0 - 6C 38 f27 [35 15.7
T-2 ‘ 0.9 |2.0 6C 64 |23 {13 '
5.0 CcH 75.0 [30.0 [45.0 36.1 9.0 131.5(2)
7.0 cL 37.6
9.0 M 7.7 133.1 316} - |42.7
12.5 M 2.4 {36.0 {26.4 25.1 :
: 2
T-3 1.0 SC 22 |45 {33 po.2 | 4.9 [25.3 11.0 [92.3 ** |83.2 |11.0 }19,9 )
(2]
3.5 sc-CL 15 |33 |s2 1.2 186.6 ** 177.9 |11.2 )24.2 [**f10.7 [119.0 h.42 33
6.5 SH-SC. 33 | 47 |20 '
: {z}
7-4 1.0 CL(SC) 7 a2 Is1 8.0 l18.3 1 9.7 12.6 |123.9 **110.00 | 9.0 123.5( y
: _ : F]
2.7 cu(scy 112 |37 1s1  m2.8 f15.6 [12.2 1 6.5 [100.0 **93.9 |10.4 f26.5
5.5 | - GH-GC 49 |4 |1
=
~ 11.0 cL -
—
o
TRIAXIAL COMPRESSION TESTS OTHERS O

¥ VISUAL CLASSIFICATION

COMPACTION
CU CONSOLIDATED UNDRAINED
CD CONSOLIDATED DRAINED ¥ % IN-PLACE DENSITY TEST

(1) sASTM 069a
CYCLIC CONSOLIDATED UNDRAINED *** DIRECT SHEAR TEST

(2) :ASTM 01557
{3} 20,000 FT. LBS/CU.FT. Cu CONSOULIDATED UNDRAINED CR
{PORE PRESSURE MEASUREMENTS) {PORE PRESSURE MEASUREMENTS) ON RECOMPACTED SPECIMENS

{4) : MAXIMUM — MINIMUM .
(5) : OTHER (SEE FEXT)
: : : TABLE 3

SPECHFIC GRAVITY
(o} » MINUS NO &
Ib) :PLUS NO 4

UC UNCONFINED COMPRESSION
UU UNCONSOLIDATED UNUORAINED
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Table .2

Observation Well Summary

Depth to Depth of Depth to

Surface E1  Total Depth Depth to Top of Bottom of Bottom of

Well No. (ft) (ft) Filter Pack Screen Screen Sump
— | , i
| oW-1 150.0 7-5/8"¢ to 193 167.7 172.7 182.2% 187.8 ?
' 3"¢ to 200 ' ' :
oWw-2 146.6 7-5/8"¢ to 183 162.0 168.2 177.2 183.0 i

' 3"¢ to 200 '

OW-3 137.8 7-5/8"¢ to 193 173.0 176.8 187.2 192.9
. 3"$ to 200 g
r
OW-3A 137.9 138.0 112.0 118.2 127.7 133.1 i
- L _ a

*Unknown blockage in OW-1 at depth of ~ 177 ft.

.2453V/41
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SOIL TEST RESULTS SUMMARY

Evaporation Pond

SHEET 2 OF 3

&

DATE - October 1985

JOB NO.___ 12334-059 ;. PROJECT_Rancho Seco FEATURE
e I - Il B e B B S (o
RN ot 2 A I 5 13 S S IO ol - i M w0 [ g
B-1 6 fr.s |20 sC 6 162 | 32 22.1 ' -
B-2 2 7.5 " 71.3] 39.8] 315 uc |39 |so.5 la.1]- x
4 n2.5 | 14 ML 58.1
s |15 |15 BERERE: 11.2
8 |25 |27.5] sM 0 |15 |88 30.1
8-3 4 10 | 11.5] ecC 34.8
6 15 [16.5] M 67.3]38.5]28.8 41.2
1 (sl | a 1 |1s |es 22.7
9 24.51 26 SC 22.4
B-4 3 7.5] 9 cL 30. 4
5 12.5] 14 cL, 41.6
6 15 J17.5] sc 0 |55 |as 31.9
8 |22.5]24 sC 28.6
10 27.5] 29 SC
8-5 2 | 75] 9 ol li9.5
3 10 [125] e 0o |23 [» LS
6 17.51 19 sp-s¢ 6,0
B-6 2 10 |12.5( W o [13 |87 l61 |28 {33 6.1 w_ 6.1 laas 1.4 - X 3= 8 psi
4 15 [17.5] M 0 {38 |62 [s0 [33 |17 50.8 w_|s0.8162.4 [2.9]- 1=12 psi
6 22.5] 24 47.3
B-7 1 7.5 9 41,2
3 12.5]15 0.2
SPECIFIC GRAVITY : COMPACTION TRIAXIAL COMPRESSION TESTS OTHERS
m (1) »ASTM D698 UC UNCONFINED COMPRESSION CU CONSOLIDATED UNDRAINED # VISUAL CLASSIFICATION
t2) = ASTM DISST UY UNCONSOLIDATED UNDRAINED CD CONSOLIDATED ORAINED M W IN-PLACE DENSITY TESY
CA CYCLIC CONSOLIDATED UNDRAINED

(b} +PLUS NO. 4
CONSOLIDATED UNDRAINED

cu
{PORE PRESSURE MEASUREMENTS)

{3) : 20,000 FT. LAS/CU.FT.
{4) » MAXIMUM - MINIMUM
(S) » OTKHER (SEE TEXT)

{PORE PRESSURE MEASUREMENTS)

TABLE 3

POIO D 1
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(4) 1 MAXIMUM - MINIMUM
{8) : OTHER {SEE TEXT)

SOIL TEST RESULTS SUMMARY
408 No. 12334-059 PROJECT__ Rancho Seco FEATURE___ Evaporation Pond DATE___ October 1985
HOLE, DEPTH LABORATORY] ' MECHANICAL ATTERBERG SPECIFIC NATURAL COMPACTION SHEAR DATA PERMEABILITY [CONSOL-
FT. CLASS. ANALYSIS LIMITS GRAVITY[ WATER [TOTAL UMITIORY UNIT | OPTiMUM |MAX, ORY JTEST INITIA clr» BRY % lioation
SAMPLE T o ravesanosTrimes) (L | oL | 0 o |conTemtl weicHT | weigHT{ WATER | DENSITY ‘ﬁwﬁm DENSITY REMARKS
NO. o A LS (%) PCF . | PCF (%) PCF %) pcF  |nsrloec] pcr  Jrvsva) TEST
8-7 6 {19 |21.5] sc o |61 |3 2.8
B-8 2 5 |s 8.1
3 10 {11.5 27.7
6 17.5( 20 0 19 let 43.1
8 22.5] 25 36.9
8-9 1 5 [6.5 18.1
a4 |20 [22.5]| e 29 |35 D16 8.8
B-10 2 10 hi.s 4.8
12.5] 15 M 70.2] 35.8/34.4 uc [40.8 |8].5 3]- X
5 17.5] 20 M. 66 135 |31 w [67.7 |60.1  h.o}- X 3= 14 psi
7 22.5| 25 0 35 |65
J
=
D
1
=
™
p)
I SPECIFIC GRAVITY COMPACTION TRIAXIAL COMPRESSION TESTS . OTHERS
~ ] te) s minus no. 4 (1) sASTM D698 UC UNCONFINED COMPRESSION CU CONSOLIDATED UNDRAINED ¥ VISUAL CLASSIFICATION
3 {b) 1PLUS NO. 4 {2) :AST™ D1837 UU UNCONSOLIDATED UNDRAINED CO CONSOULIDATED ORAINED LM M IN-PLACE DENSITY TEST
,\ {3) 20,000 FT.LBS/CUFT. Cu CONSOLIDATED UNDRAINED CR CYCLIC CONSOLIDATED UNORAINED :
{ PORE PRESS\_JRE MEASUREMENTS) {PORE PRESSURE MEASUREMENTS)

TABLE 3

POTI0 D lag
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Table 4 Field Permeability Test Results

wiC 0104

Page 1 of 3
- Interval Test Test Pressure
Borehole .Tested Interval In Feet Test Permeability
No. in Feet Length (Ft) of Water Method cm/sec
ow-1 53 61.0 7.9 - Couldn't seat packers
90 9 1 9.1 97.7 Packer-Constant 2.3 x 10~6
, Head
126.8-135.9 9.1 - 152.4 Packer-Constant No Take
. 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 10-3
166.5-200 . 33.5 189.3 5.5 x 10™>
166.5-200  33.5 175.5 5.5 x 1072
167.7-187.8  20.1 - Bailer-Recovery 5 x 107¢%
OW-2 23.7-191.4 167.7 110.2 Packer-Constant 6.9 x 10~/
' ' : Head
67-79.5 10.5 1 96.7 Packer-Constant No Take
. : Head
69-79.5 10.5 112.8 Packer-Constant No Take
' Head
100-110.5 10.5 128.7 Packer-Constant No Take
Head
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
Head
2453V/42 ,
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Table 4 Field Permeability Test Results (continued)

Page 2 of 3
Interval Test Test Pressure : '
. Borehole Tested Interval In Feet Test ‘Permeability
No. in Feet Length (Ft) - of Water Method _cm/sec
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 o .
146.0-151.7 5.7 210.8 Packer-Constant No Take
s 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 o
148.5-159.0 10.5 235.4 Packer-Constant No Take
_ 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 10-4
' - Head
. 149.5-160.0 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 5.7 196.7 : 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 1073
Capacity

2453V/43
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Table 4 Field Permeability Tes£ Results (continued)

Page 3 of 3

A Interval Test Test Pressure
Borehole - 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 i
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 10-5
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
o , _ " 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
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 g Permeameter . 1.6 x 10™°
. P-2 0.47-9.50 9.03 - . Permeameter 1.8 x 10-3
P-3 0.36-9.50 9.14 - Permeameter 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.
*xPermeabilities are for sand zones only.

2453V/44
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TABLE 5

GROUND WATER QUALITY OF THE MEHRTEN AQUIFER

(3a) . Oon Site (v) Wells in (e)
Parameters T : Domestic Well Mehrten Formation

'pH : 7.22 ' 7.6
Temperature (°C) 18.3 20.9
Conductivity (umhos/cm) 260 : 231
Hardness as CaCO4 27 . 73
Ca » - 4.7 15
Mg - 8.6 -
Na , . 25 . 19

X 3.5 2.4
Alkalinity o 78 94
S04 11 <5.0
cl 4.5 12.3
F - ' 186
sio, : ' C 45 70
TDS ' - 186
Total S - ' -
Total nitrogen . 1.3 0.90
NO4 0.48 -

) - 0.7
PO, : 5 -
As : <0.01 -

B o 0.22 0.12
Cr <0.02 . <0.01
Cu 0.7 <1.0
Fe ’ 0.20 0.02
in : <0.1 . <0.1
BOD 1.8 -
TOC . 3.2 3.3
Color (color units 8 -
Turbidity (NTU) 2.1 -

(a) All units are mg/l, unless otherwise noted.
{(b) Average of 30 samples taken every 2 months from 1980 to 1985. _
(c) Average of 17 well samples from Mehrten Formation taken in Sept. 1982.

2453V/45

[DArC=Y AF T



Parameter

Sodium
Sulfate
Nitrate
Ammonia
Alkalinity
TDS

Plt
Chloride

Arsenic
Barium
Cadmium .
Lead
Mercury
Selenium
Silver
Fluoride

Gross beta (uCi/ce)
Tritium (uCi/cce)
Gamma spectrum (uCi/cc)

TABLE 6

| [RN_ | C 0104

GROUND WATER QUALITY IN THE VICINITY
OF THE PROPOSED EVAPORATION PONDS

ow-1 oW-2 ow-3
<2.90 E-8 «<2.79 E-8
<3.91 E-6 «3.92 E-6
 <LLD* <LLD

*LLD = lower limit of detectability

2453V/46
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TABLE 7

GROUND WATER MONITORING PROGRAM. .

Sampling Number of Colleqtioh V Parameters
Medium Samples - Frequency ) Sampled

Ground water ' 3 Grab sample Ground water elevation -
: .collected quarterly Temperature Group
: pPH . 1
Conductivity

Sodium

Sulfate

Nitrate

Ammonia Group
Alkalinity 2
TDS -

PH -

Chlorine

Arsenic

Barium

Cadmium -

Lead ‘ " Group
Mercury - 3
‘Selenium '
Silver

Fluoride

Gross beta Group
Tritium - 4
Gamma- spectrum

Soil beneath 8 " Grab sample Group 2 and ‘
ponds (minimum) collected quarterly Group 4 listed above
Pond effluent 1 Grab sample i Same as above except

' collected monthly ground water elevation
2453v7/47
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Figures
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SOURCE: COUNTY OF SACRAMENTO . ' —
DEPARTMENT OF PUBLIC WORKS GRAPHIC SCALE
WATER RESOURCES DIVISION , (MILES)

FIGURE 7.
REGIONAL WATER LEVEL MAP-SPRING 1985

ELEVATION (FT. MSL)

[PacE GO 0OF /25 |



ELEVATION (FT-MSL)

100+

} -y -t I N e i b 3

- 40 At

n n
T R B — -+ T ™ -t

75 76 77 78 78 80 81

l 1
1966 67 68 69 70 71 72 73 74

YEAR

WELL LEVELS ARE RECORDED
IN THE SPRING AND FALL.
DASHED LINE INDICATES
MISSED READINGS.

NOTE:

SOURCE: STATE OF CALIFORNIA
DEPARTMENT OF WATER RESOURCES

FIGURE 8
GROUNDWATER ELEVATION TRENDS IN LOCAL WELLS

Y

e - 4
T Y =

82 83 84 85

YA

Ar Q1



| SO/ du ) duvdaly

CANAL

SQUTH"

FOLsOMm

®

STATION

151

3 148

CREEK 21p2.P3
52\."“‘“ O
Who o S, L ) N
° VAGia e 7 s eorenry une
4 \
i 0o
@ \K\G‘(\ 3081 i
@ O 00 .
' [ ]
Pl <@
CREEK v
/ ]
0) ©) =
Q/f/_/é): : clay —east  ro.(O) 3001 RESERVOIR B
EVAPORATION -~ l
CLAY PONDS !
i , !
31E2 ! : M &) 3ae1 ’
. O
g g L i - -
o ,
2 Y S g S 8 g 8
3 (&)
7 2 2 23 2 8 & 9 FIGURE _9
s © z c_:’_f 7 LOCATIONS OF MONITORED
: WATER WELLS
" —_
CLAY * GRAPHIC SCALE

7010




m1 ¢ 0104
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PACINCT - 108 NO, SHELT N, HOLE MO,
GEOLOGIC DRILL LOG | eivewo ssco 12334 | /o & | OW-/
T COORDINATE S ANGLE FAOM NMORIZ,.|BEARING
°
EVA/’O/\’A/"'/O/V PONDS| WN37 +8l.6/ E/8+S9 77 AS-Buil 7 o0 _—
- imgouN COMPLETED [DRILLER OMILL MAKE AND MODEL NO;I,'III ovarsunO &N (FT.){ROCK (FT) TOTALDEPYM
. Ky
&-8°85\8/5-85| KLEINFELDER cmE-75  |78)3 200
CORE RECOVERY (P'r,/\) CORE BOXES | BAMMLES {EL, TOP OF CASING CRMOUND Ei. DEPTH/EL, SRAOUND WATER ‘/5'85‘:..-"‘,.‘“ YOP OF ROCK
7 [ /
/6.7/72 /3 \W/jAldPrc=r5l.2 \150.0" | 159.92 F7/-495 F7
SAMPLE NAN“? WEIGNT /P ALL CA;“ LV&INS”Z'L;' ;5 [;gﬂ?"a LOGOED BY
% 1 R NELSON/
V/A . SCARLLN FEOA / 727’/622 A,
051> WATER
!:5*5{; :, PRESSURE o
AR HIE 218 Sk TESTS . % s woras ow:
t 2 H S Slol|® Ll H ™ o |sLEvaTiON : ¢ 3 OESCRIFPTION ANG CLABBIFICATION ::::: :.:u::"
fa’!':!" 3] 3 i . ¥ v 1 ! cHamacCTER OF
3o o|b|Suly jowltzel2alzzs ° <« |» omILLING, KTC.
cz|diRlajelq IREIS=% 02 [
BRI EETETH L R R A 0
. v L
/50.0 | O M .
111 N Note: Hole drilled to
9 : ' 30 ft using 3% * ¢ drag
|7 b ) bit and Revert;cored
4 : from 30-192 f1 using
1M ) nx corg barrel and
AWl 0.0-10.0 Gravel {GM)- Medium 1o course, subrounded Revert, Drilled from
4 j with large smount (40-50%) fine grained silty light 102-200ft with 3"
sS4 brown (6 YR 5/6) sand; occasional cobbles; trace clay, tri-cone roller bit.
41! -Lithologic description
"1 : based on visual field
418t : methods of cuttings
3 “ < . and core.
0 - |
-y ™ W
3 | Riverbank £
. ) iverbank FM
ke 140.0 ~ 103 Laguns FM 10
Q JLREE | 10.0 ~ 15.0 Sand (SM)-Pale yellowish brown {10 YR 8885
6/2) fine-very fine grained wnh large amount silt; trace 8.9-85
o) 4t | clayand gravel. .
§ -
Q /35.04 /5"
;& -
N\ ] 15.0~ 20.0 Sand (SM-ML)-Light brown (5 YR 5/6);
‘7) fine-very fine grained as above but more sitt and
m slight color change.
130.0 4 204
~ 20.0~ 27.0:Sand {SM)-Light bro\;m (5 YR 5/6); fine -
‘grained with silt and some very coarse sand,
25
-- IF 3
/E23.0 -
1 Note: Cobble from
o near surface fell in
- hole and ground up
core from 30-35 ft.
. 301 27.0~ 43.0 Silt (ML)-Moderate yellowish brown {10 YR- Drilting Rates
Wy ] 5/4) with some (~ 30%) very fine sand; clayey with 30-35: 10 mins 100 psi
% A slight plasticity; trace of black organics. down “0'* psi water,
Qlsolos| e -
N :
. 357
88 = SPLIT SFOON; ST * SHELSY TUSK; “"rs HOLE NO.
O & DENNISON; D-'pY:‘NIH; C = OTHER EVAPORA 7‘/0/\/ PO/VOS X OW' /
HaCF 19-1 ‘ _____.—4—-_——-5—1-,—&
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JOB mO, ISHMEKY HO, moLE Mo,

PROJIECT
GEOLOGIC DRILL LOG RANCHO SECO /2334 | 2 er@ | OW-/
» T > .
U3 > WATER
HHE E: :os, PRESSURE 9 ;
rei2i¥lo 2 S (%« TESTS S e mOoTES Ow:
:z 5 8 8 1-1 :'z 5 S - - ILIV.ATlOOl E v : DEECRIFTION AND CL‘AllIPchTIQn ::::: :i::::‘_
Solele[Blelo: | wSle ¢l S . ¥ » 3 |3 cuamAcCTER OF
HHAHTE R HH B HE Nt
<t 2 Llg iw - S I I 1
sal X 1301w "a 9 ¢ 3 9
<« g1 et .
- -
35 35-40:.5.5 mins 150 psi
1 down “0"" psi water
O 0| 80, -
Ex 807 -
.
40: 40-45: 6.7§ mins 300psi
L - down 75 psi water
= |
5023 467 1607.0 -
: 43.0-44.2 Sand (SM)-Moderate yellowish brown {10 YR
705.8 4 - 5/4) to dark yeltlowish brown (10 YR 4/2}; fine to
4 very fine gramed with large amount (40%) silt. .
45 45-50: 12.75 mins
. ’ 300 psi down 150 psi
- - water 45-47;
= 442-53.0 s.n (ML)-Pale yellowish brown (10 YR 250 psi down 50 o
1 6/2) grading to moderate brown (5 YR 4/4)@ ~46fr; water4/-o\
] slightty weathered with siight orange oxidized staining 45-47: lost nearly all
7 with very thin black manganese stringers; clayey:; slight circulation {~ 25 gpm)
plamcnv with trace of very fine sand. mixed more Revert;
] regained circulation
B © 49,
= - '50-55° 15.25 mins
- . 250 psi down 50 psi
_ D 53.0-53.5 Clay (CL)-Pale red (5 R 6/2) with small water
T amount {20%) very fine silty sand;iorange oxidized - .
5.03.0 GOZ 97.0- n monlmg and black manganese speckling throughout
a5 ‘5_1 “low plasticity.
- §3.5-55.2 Sﬂt {ML)-Moderate brown {5 YR 4/4); ame
'Y ] 8544283, 55-60: 10 mins 250
% S4.8 55 A psi down 75 psi water
N . ) . .
§ 5.0\5.0| 1007 o i
. . JEELE . - —— . — I
118 | 552~ 66.0 Sand {SM)-Moderate yellowish brown {10
I YR 5/4) grading to dark yellowish brown {10 YR 4/2) S B
&OH+ 1 @ ~ 56.5 #1; fine to very fine grained with some {20~ 60-65: 15.5 mins 250
. L BARE 30%) silt: black spots {specks) of manganese and light psi down 0" psi water
e gray caliche stringers occur randomiy; trace mica, 63.4— ’
EORARNY 64 (SM-ML)- more fines.
i —— e
s.0|3.0| coZ R
lP‘-\p
st | : A 65-70: 11 mins 250
=1 psi down 75 psi water
SL.0- P9Y50 —cobble on top of core.
Fegltyl
: Mrghes!
|s0lo.8| r6% -
Y ,:/,w
B4ls5
e —
A e e
70— 70-75: 1.5 mins 300
_:, ;1,: 66 0~ 81.0 Siktstone (ML-CL)- Moderate brown (5 YR psi down 100 psi water
-’&E " 4/8); weakly cemented with trace clay; slight to low
_yﬁ/:f plasticity; few thin random yellowish gray stringers
. Ay {caliche} and biack manganese speckling.
B "/(!J%
.5.04-7 947"( —"/’/,‘A '
: ..'/:VFPJ
-:v‘y’jt
U
"V/'L‘/
: g -
ghel -
750 PA »
A G &iO F _.L\ 25
8% = SFLIY SPOON: BY » sWELSY Yusx; [SITE - ’ “OLE NO., >
O =% QENRIEON; # = PITCHER, © = OCTYTUER [VAPO/?A"/O/V FOA@S OW-/
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‘emosECT ;o8 mO. ISMEET MO,

RANCLHO SECO /233413 G

"OLR NO.

ow-/

oD
m
(o=
F

0GIC DRILL LOG

‘ IRy . WATER i ; ; !
;!:?5"55!:!; !:H PRESSURE | ; - { %
txeisiEiZins g 19! TESTS , - A, woTEs ON:
L exisic P % 0 5. 3 T ELEVATION I I l v “l DESCRIPTION AND CLASSIFICATION WAYER LEVELY,
Te i Cigei S iy 2 P. ' . E- A - S L to wATER RETURN,
SHHEH L L PRI AERE Saxlcran”or
!;O}:;:n-“‘i; ;:..;z“. telzzo o8 g ‘:-; DRILLING, ETC,
:fi“i:’;}g;: :-":-:':- we ir T2 X g
IR LR L RN RN
R ‘ A 75 75-80: 28 mins 250
] [ ; H ' l a ‘psi down 75-100 psi
H ; i . ) : ) /‘ water ‘
) 75-81: Cobbles fel
5.0[0.4! 87 { ‘pa in and ground up core
%
’
£
; . 80 : B80-81: 3.5 mins
/- 010.0 030 ’ v'&w-a-n-as 81
9.0 0gat! -Set 6 “0D,3%" ID
i 92844 : augers to @ ft.
| 1 81-85: 10.75 mins
.4- 0l23 587;‘ _zgja ; 250 psi down “0”’ psi
: , ! AL water
i : i 1;1«' 81.0~90.0 Sand (SM-SC)-Moderate brown (5 YR 4/4);
| i | | 55:(%# g vgnl fine grajnéd with.large amount {40-50%) clayey 85-90: 8 mins
! i ; ! -4Xd‘ silt; trace mica. o ‘ 250 psi down “O” psi
! ! | ; _{S" a0 : water . -
l i ! | )b . Water wayson
P ! 4 Betocs : bit biocked off. Core
s500.9| /87 | e i washed away.
-+
| |
; 6% 90-95: 12.25 mins
DOUBRLE PUACKER) €0.0 T 20 ., 250 psi down “D”
20 -9%./ ARk psi water
N XA 9 c -
y Y eg. 0.0-97.1 Gravel {(GM-GW)-Fine to coarse, subangular
5.02.5] 5OZ [{) - to subrounded with medium-very coarse sand with
@) -1 small amount {5-10%} clayey silt; well graded; weakly
lU Q - cemented.
% X : 92.8-93.5: fine-medium silty clayey moderate brown S
Q ‘# _ 95_:.-.?:,' sand with trace fine gravel, ] 95-96: 4.5 mins 250
b 1L00.7 7OZ 045 N 7.5 R psi down “‘0” psi water
7 96-97: 4 mins 250
X /. O\0.0 OZ % - '. b ‘ psi down 400 psi water
> {3 52.9 - . 81285
E : e ) B-13-85 }
S B 97.1~ 104 Sittstone (ML)-Moderate yellowish brown (10 | WL =31.6
4 YR 5/4) to moderate brown {5 YR 4/4) 1o moderate 97-102: No time 300
s5.0143| 8a X . reddish brown (10 R 4/6); weakly cemented with some psi down 50-75 psi
100 {~ 20%) very fine sand with few medium sizes; scattered water
- random black manganese specks and staining, arange
q oxidized staining and rare caliche stringer; massive I
gradational contact with below. 3 . f
4 98.6-98.65: pale yellowish brown (10 YR 6/2)moder- | y02~107: No ime
-1 ate well cemented seam 200 psi down 50-75
) d i gebley e— - psi water
5048 2&7 | 460
. /O 104.0-108.0 Sandstone {SM-5P)-Moderate brown (5 YR
j 4/4) fine-very fine grained with some (~ 15%) siit;
weakly to moderately cemented; rare light yellowish gray
b (5 'Y 9/1) finé sand and black manganese stringers. oo
111 106.5-108: large amount (4% sift; very weakly 1 107-112: 17.25 mins
- cemented. ’ 200 psi down 50 psi
420+ HiM water
B N 108.0-110.8 Sand {SM-SP)-Moderate brown (5§ YR 4/6}
S048 9GZ ) 42743 | - fine grained with some {15%) silt; few very coarse grains
/O 1L | 109.3-110.8; moderately-well consolidated.
33.24 110.8~112.5 Silt (ML-SM)-Moderate brown (5 YR 4/4)
' with {arge amount (40-50%)} very fine sand; trace mica t f
- . PR, 112-117: 26.5 mins
57 5 -\Zor\::lm;anganes stringers and staining; well 200 psi down 50 psi
_/ — - water
- 5# - 112.5-117.5 Clay {CL-CH}-Moderate yellowish brown {10
5027 Z _% YR 5/2) ; some silt; trace{5-10%) very fine sand; medium-
)5 / high plasticity.
| . - |
88 = SPLIT BPOON. 8T = SWELEY Tusk: sITE IMOLE NO.
e sammseni s s nncnens o somien | SVALORATION  PONDS | ow-s
H&CF 191




tRPT G 0104

. .v ruo:lc? Ao; L 1- SHMEET NO, :‘;:l ~O
GEOLOGIC DRILL LOG RANCHO SECO /2234 |2 B | OWy
S =
d 3 » WATER
:'55‘5:; N PRESSURE o
rul2lB|aizi% |Oe TESTS LI wotes Ow:
: z 2 8 :,' Y] ::z ; : v n |ELEVATION E v H DESCRIPTION AND CLASSIFICATION :::z: :i::::
it Sz :: a4 uﬁ o 4 §-,- . ¥ [ H 5 CHARACTER OF
Tolzislolaly |eylsraliaiazs ER priemE. Be
15351332‘6:"§ -
gy Y )
7Z2Y, 117-1 _N__ o T
% 117.5-122.0 Sandstone {SM-SP}-Medium olive gray 200 p§2dow?\ ‘S?:\si
(5Y 5/1); fine grained with smatl amount (10%) water
1 silt; moderately cemented with few random yellowish gray Laguna FM
-t {5 Y 8/1) stringers and black manganese spots. | = K

522 N % s ot Mehrten FM 175

122.0-125.2 Sand (SP)-Medium olive gray {5 Y
5.014.0 807’/ 5/1) fine~-medium grained; clean with trace { < %) sitt;

slightly visibie thin horizontal bedding apparent below

123 fr. .

125.2-126.4 Silt (ML)- Pale brown (5 YR 5/2) chang-

8.0 4 J ing to pale yeftowish brown (10 YR 6/2) @ 125.6 122-127: 29 mins
and to medium olive gray {5 Y 5/1) @ 125.9; large 200 psi down 50 psi
amount {40%) of very fine sand; very stight to no water

) plasticity, . o
5.05.0 /007: . 126.4-128.5 Sand (SP-SM)-Grayish black {N2) medium -
. .8 grained with interbedded pale yellowish brown {10 Y
6/2) {with random black speckling} and medium olive
B - gray {5 ¥ 5/1) fine-very fine very siity sand. ) .
£3.6 BARERES 127-127.5: coarse grained; dark gray. ;5(7)- 13% ionrgg‘s )
DOUBLE AACKER phbpbL 127.5-128.5: pale yellowish brown silt. wateLr) o Y psi
Z6.8 /359 5 128,5-134.6 Sand (SP)-Dark olive gray (5 ¥ 3/1)
) ‘Y) &/ 5 - ] 1o olive gray BY4/1) 1\ne medium grained; clean;
50|80 /002/ M I massive. : Avers ‘
* ¥ 130-130.6: thinly imerbedded fine grained olive gray - -Average water [oss
) /30 . while coring toctay
- and yeliowish gray (5 Y 8/1}. : was 2-3 gpm
06 QS /e I 132-132.4:Moderate brown {5 YR 4/4) fine clayey silty
E N 'sand with smail amount coarse sand with fine subrounded! g.13.85 132
\ 7 gravel, . B-14-85
N ] 134.3-134.4: orange oxidized zone. WL=438
§ 4 134.6-135,6 Sand (SM)-Medium yeliowish brown ~Conti‘nued 2:3gpm
K - very fine grained: ined: siltv, water 10ss.
£.05.0//00% 9 /5. - 132-137: 30,5 mins
% ‘Fas 6-136.3 Sand (SP) Grave! (GP)-Medium yellowish 250.300 psi down
N /<. < - brown {10 YR 5/2) t_nednum very coarse with large “0 psi water
l“ /3‘ 7 - amount fine subrounded gravel (granules). Wet?
Q /3’ O - 136.3-137 Sand {SP}-Pale yellowish brown (10 YR 137-142: 31.5 mins
Q ’ . 6/2) to medium yellowish brown (10 YR 5/2) fine- 200-250 psi down
U wery fine grained; trace of silt and fine soft white 50 psi water
/5 - subrounded granules.
‘g L0142 84 Z 137.138.5 Sand (SP) Grave! {GP)-Same as 135.6-
136.3 but moderately cemented; rare moderate greenish
4 yellow (10 Y 7/4) stained spots 137.6-137.7 black
] stained zone.
_J i 138.5-142.4 Sandstone (SP)- Light pale yellowish 142-147: 38 mins
7 N brown (10 YR 7/2) to yellowish olive gray {5 Y 200 psi down 150
R 6/2) fine grained with small amount (15%) coarse psi water
- s«zes moderately cemented becoming weakly cemented
4 ~ 14 .
so.2 847 5.3 sl 142.4-144.7 Sand (SP) Gravel (GP)-Medium yellowish
brown (10 YR 5/2) mixed sand and fine gravel; same
1 as 135 6-136.3; same black and orange oxidized stain-
] .
- 147-152: 24.5 mins
DOUBLE AACK? 144.7-147.0 Siltstone (ML)-Yellowish brown ~ si down 100
250 p
/46.8~/55.9 {10 YR 5/2) with large amount (40-50%) very fine psi water
sand with few medium coarse sizes; slightly vuggy
N {largest = 0.03 ft max demension); moderately cemented;
1£5.0|3.8 7@% r}) i gradational contact with below.
' * /501143H | 147.0 ~ 15.0 Sandstone (SM)-Moderate yellowish brawn
® FdH {10 YR 5/2); very fine grained witt, some {~ 20%) siit;
.77 8 Pl moderately cemented becommg weakly cemented below
bk 151; few open pinhole size vesicles; few random black 152-157: 20.25 mins
X | Sy stained specks; trace mica, 250 psi down 100
‘% -3.0 - psi water
s.05.0|/007 N
% /55" :",',:‘
$ BN
B8 & BPLIT BPOON. 8T a smELBY TuBEK; TR “oLE NO,
D v DRWNISON; # o PITCHER; O « OTHE®N EVALORAH r/OA/ /oO/\/DS o ow-/
HACF 19-1 T ; PR e——— A—t._-_,-\——/g-"
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= - N - }’-allc" ‘JQ. LI-N i.sﬂll'r LT- W INOLE mO,
' GZO0LESIC BRILL LAG | eanvewo ssco | (2334| 56 | oW~/
Celiiiais x| LmAtem T |
el ‘=.::;;; ]g> PRESSURE | -] N
5:;; H ©:2 S I8 =4 TESTS : 1 Py Ik :i:i: 2:;:;(
zligiolgig e te 3 T w T, . SLEVATION | & 9 : DESCRIPTION AND CLASSIFICATION wWATER WETURN,
1:;? 'Jlgi: 5f§5 gln 'g i i. : bn.: i f : CRARACTER OF
$2. % Siec iE ooz 5i 2 ; t123 a l <t SWILLING, ETC.
<z Lz it T gy 8 2 H ‘
L 3101 = [ e H 3 ) |
i : leivi i (Y 1 i i
! ¢ L ! '
| | L /554
! i : ? 157-162: 23.5 mins
i 250 psi down 100
Jd8 psi water
‘ 5 153.0 ~ 166.0 Sand (SM-SP) Moderate yellowish brown
5.014.71 247 ] {10 YR 5/2), very fine grained with small amourtt
VGO {5-10%] siit; trace mica; well consolidated; ssme as
A above but slightly cleaner and essentially uncemented.
i 162-167: 23 mins
- 250 psi down 100
psi water
s.015.0| 1007 )
/65
-/5.0+ -
: SINGLE PACKER, ' 81485 o0
/66.5 - 200 Wiores
. AN 166.0 -173.0 Sand (SP-SM)- Moderate yeilowish brown WL=165
f e {10 YR'5/2) to dark yellowish brown (10 YR 4/2 ~Continued slight
t BN (o with random black speckling); principly fine grained; {1-2 gpm) water loss
r5-0 3.5| 762 I, trace mica and silt; as above but slightly cleaner and while coring.
70— coarser grained; occasional weakly cemented zones. 167-172: No time
= 250 psi down 150
et ool 4o psi water
3135 / T 172-177: 37.5 mins
2.3 : Z RIRBAN 250 psi down 150
2920/ | - psi water
’ 7z £3.0+ 173.0-176.5 Sand (SM-SP)-Dark yeliowish brown
. {10 R 4/2) very fine grained with small amount
W 5.050//007,6-2|/6| S { < 10%] silt; micaceous; well consolidated.
% f s o0l = 175.2-176: ~ 20-30% clayey sift with orange oxide
N staining. o
1) 3713 s -2¢.5- . 176-176.5 :pale yellowish brown (10 YR 6/2)
. . -\ weakly , moderately cemented, 177-182:-45 mins
x 176.5-178.4 Sand (SP) Gravel (GP)-Medium gray 250 psi down 150
é _ P {N5) medium-coarse sand with large amount fine- Pst watter
: Z8. < medium subrounded gravel from 177.8-178.4; stightly
508.0 /OOZ weathered with orange and black oxidized staining.
' '2%26‘ et. .
(éc J 178.4-179.6 Sandstone {(SM}-Dark yellowish brown
-3/7 . (10 YR 4/2); tine-very fine grained with small amount
. T (10 %) clayey silt; moderately cemented. . o
LR 1| 179:8-181.1 Silisione (ML)-Moderate brown (5 YR 4/4) | 15218 d'f’ﬂ"}?é
* with random black speckling and staining; smali amount A ps" w
{ < 10%) fine-very fine sand; weak ly-moderately cemented; psi water
occasional open pinhole vesicles.
5.0|5.0)| /007 180.5-181.1: wet.
i 181.1-186.6_Sandstone (SM-SP)- Dark yellowish
B brown {10 R 4/2) with random black specks; very
AFtITlM | fine grained same as 173-176.5 but moderately cemented.
~36.&4 , , 187-192: 32 mins
186.6-189.7 Sand (SP) Grave! (GP)- Dark veliowish 250 psi down 150
brown {10 YR 3/2) medium very coarse sand with psi water
; large amount (40%) fine-medium subrounded gravel; .
; same as 176.5-178.4 . Wet.
sola./| 827 5.7 ' : -
-7 BY 189.7-190.3 Sittstone (M L)- Pale yellowish brown
* 3 T (10 YR 6/2) moderately cemented; slightly weathered
-1 ' with orange oxidized speckling; some (20%) very fine . .
' ‘ : sand; trace clay; stight plasticity; grades to below 192.200: drilled with
N i | : ] sand. 3" roller bit.
< i : - 190.3-200.0 Sandstone/Sand (SM-SP}-Moderate yeliowish
Q i - brown (10 YR 5/4) very fine grained with small
\‘-’ ! -, amount (5-10%) slightly clayey silt; small amount
N : -+ 4 | (10%] of medium very coarse subrounded sand scattered
\k [ ! l /94 L1171 | throughout;aiso white (caliche?) granules.
}n % ! : :4 ol
S8 ® BPLIT SPOON: ST o SHMELBY TUSK: sTe =“OoLE MO,
O = DENNIBOMN; ’-PITC“‘.:‘O-QYK‘. EVAFORA r/ON PONOS OW‘/

H&CF 19
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DRILL LOG

,"masecT

- RANCHO SECO

JOB mO,

ISHEET No.

MOLE MO,

/2332 16+ | On-

O w OXENNITON;

P e PITCHER;

O = OTHER

EVAPORATION PLONOS

Y 2>
TERRTE WATER i t
tiziEieiEls g8l emessume e ; i
:: >: al> 3 3‘ TESTS i g . . MOTES OnN: .
1 2 0 :3 .. ‘_: - | cLevaTion E v ja DESCRIPTION AND CLASSIFICATION l ::::: :l!:::i i
i eljeluinElzal Az . H i3 ) cmanacTER or |
L°lf-j iiloglie, 32y, x CIE [ SmiLLinG, ETE i
1ol dia|dje) 2 |eejciyfan |22 : v : !
czlttzislele lw®ta" e |f7 2 H i |
sc{3[yl3lole o o) g i e } i
Pe]ge : . ! ;
/9. T
y 72 :
S |
1 I :
\K -
m ~50.0| .1
1 BOH = 2000 FT. 8-16-85 WL = 153.7
- 8-20-85: reamed to
- 193 ft with 7 5/8"
=1 tri-cone bit.
] 8-22-85: Observation
. well installed with
- 4" pve set to 187.8
7 ft with screen from
- 172.7-182.2 f1.See
- Observation well iog
, . for construction de-
- tails,
*
4
-
B
-
_{
4
!
=
i
u
-
J
~
S8 = SPLIT SPOON; ST = SmELRY TUSR; |rTx

-
b
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. PROIRCT 108 NO, SHELY NO, ’ HOLE NO.,
GEOLOGIC DRILL LOG |"Rirecwo ssco 12354 | /o & | OW-2
sITE COORDINATES ANGLE FROM HMORIZ.|BEARING
N i y B ‘ -
EVAPORATION PONDS N3ID +20.64 £/*+98.853 AS-BUILT 90 N/ A
BEauN COMPLETED [ORILLER DR(LL MAKE AND MODKL . {moLR g1z [ovarsunDEN(FT.)[mOCK {rT.) [roTaLoRPTH
- 7
77/ BE 8-/f-BE| ALE/NFELOER - CME ~75 7S FOCFT
CORME MECOVERY (F_T.[" COREK BDOXES SAMMLES (Rl TOP OF CASING GCROUND EL, "’fl‘[lk GROUND 'IT'. DEFYH /KL, TYOP oF mocHK
: /7 .
/69.7/ 85 /2 PUC/27.85\ 146.6" | /55.6//-9.0/ 9885
SAMPLE NAMMEIR WEIGKT/P ALL CAsING }.’!‘T/IC‘“ .gz..rﬂl‘l /Llﬂﬁag / ad LOCC.O av:
M/A Scersn FROM 168.241772) /- NVELS O/‘V
8.5 WATER
tslzlelujEls (8, eressure o
[ H 2 S {9« TESTS % | ) NOTEY ON:
:i < g . M ::z 4 E T o |LEVATION E v e DESCRIPTION AND CLASSIFICATION ::::: ::::::
id -l :' 2ilvule glasle * HR H { CHARACTEN OF
3ofdig{dfvls z:;!; - 1% LI DRILLING, TC.
HHHEHER N I L s
T :
/G, o]
25)/2 76% :: 0.0-3.2 Sand {SM) — Readish brown, fine to very fine Note: Hole drilled dr
4 gtfained with some (~_20%) silt, coarse sizes and fine from'surface 10 110 1:
- subrounded gravel; slightly damp below ~1 ft, using 5 ft. long continuous
/3. h tube sampler inside 3-1/4"
e I 3.2-3.8 Clay (CL} ~ Reddish brown; low to medium ID 6 00 hollow stem
/42.84 - M\__plasticity with some (~ 15-20%} fine sand and gravel. flight augers. Augers (r)e-
: L RRREEE mained in hole to 110 fr.
5047 947: /2.8 5 igd:‘.g?a%s_e(lsm) As 0-3.2 with large amount fine- while coring from 110-
' n e : 165 ft. Augers then putied
E { and hole reamed with
- 7-1/2"" $ drag bit from

surface to 162 ft.

4.8-14.0 Gravel {GC-GM} ~ Medium 1o coarse, sub-
“rounded with some {~30%) fine sand and clay; nu-
merous cobbles; trace of reddish brown siit.

— Lithologic descriptions
based on visual fietd

& methods.
m |5.0|36| 72% /0
)
\
N
N T | :
\ sz JHlE . ey,
1 AN AN . _ . :
5.04.8 962 = : 14.0-17.0 Sand (SM) — Light tan-gray; fine to very fine
% T4 grained with some (10-15%) silt.
Q\\‘ (29. [z ry” - -
- 17.0-18.0 Grave! (GM) -- Fine to medium; subrounded
\RZ —e—
§ /28.6 \ With sifty sand.
At b 1| . . .
) - 18.0-21.0 Sand (SM-ML) — Light olive gray; fine to very
V) -4 fine grained with large amount (30-40%) silt; slight )
o 20-21 d
" s5.013.0| ¢oJ 204 pllastlcuy with occasional very thinly interbedded silty -£): s3turated 20ne.
. clay seams.
R\ /25.6 i+
S B
R 4
4
0 ¥
N : Wi 21.0-28.0 Sand (SM-SC) - Reddish brown, fine 10 very
S/NGLE LAHR, THAA fine grained with small amount {10-15%) clayey silt;
g 23.7-19/.& s | G
5.0180| 1007 =74 25 W
3 LA
NG Rafeg)
§ 1\ w
N N O hoiies
© Y Q| vee- 4
) ! b 28.0-30.0 Sand {SM-SP) — Moderate brown to tight
. N Q T yellownsT(b;g;z;\ flme to very fine grained wn:h small
AN T amount silt; damp.
5.0|50| /007 .14 | § //6.6430 T
3 g SV
Eagren
"% N FIHH | 20.0-36.0 Sand (SM) - Light yellowish brown to reddish
ﬁ [\ _ <l 2rown very fine grained with some (~20%) clayey silt;
1 amp
) ‘ [
|sols0| 10057 3
K) wdelelol,
35 1
88 = SPLIT SPOON; ST o SMELEY TUBN; sTE

HOLE NO,

D = DENNISON; P & PITCHER; O = OTHER fVA/QO/?A 7’/0/‘\/ /DO/VDS . OW-Z

L
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I rmOJECT . 10 mo. CSHMEET %O, IOLE w~o,
GEOLOGIC DRILL LOG RANCHO SECO /2334 |2 & |Oow-2
IR ' s — :
S > WATER.
HH g' vels N PRESSURE o .
ol : : >{8 3 € TESTS ¢ I ' . NOTES OM:
$]S8ic| v HEE 14 CELEVATION vz- l 3] N PESCRIPTION AND CLASSIFICATION WATER LEVELI.
1‘ <ol Q -z ; > " - L3 ! - '; . WATER RETURN,
.-J; t|e ‘: :: ug . g g_. - v [ E 5 CHARACTEN OF
;g M ; M ENEEEEEE 8 i < |e OMILLING, KTC.
cz|Sitltiete IR IM a0 jRTE 3
scidiy|Elo] e . LRI 5 °
sl : '
: 35 Rk
' v /0.6 4 it
5.015.00/ OOZ  36.0-37.5 Sand {SP-SM} — Moderate brown to yellowish -
. brown; fine to very fine grained with smali amount (<
/092./ < Al . 10%) siit; damp.
TER
5.0|5.0| /007 ' o=t
-1l 37.5-48.5 Sand (SM} ~ Light yeliowish brown, very fine
-1,/ H grained with some (~20%) silt; black organic staining in
ERREEY thin root tubules throughout; occasional rust and black
s TARNRY laminations 44.5-45.9; 46.3-46.4: 47-47.5; 48.5-48.7;
EARRRRY 48.8-50.0: gray fine-medium grained (SP} layers with
4| 4e[+H some orange oxidized staining.
5.09.3 8e7 |5 =it
_‘_.. Jif-H
SIRUN
2
Q Kl e+ F
98/ 4 M
b - 48.5-50.0 Siltstone (ML} — Moderate brown; weakly
2 ) < cemented with some {~30%) very fine sand and black
50140 807 96.46 — S50 FLorganic streaks and tubules.
RN ) -1 N K -
TR - Drilling Rates:
§ KRS : I ——
Y LR 52,5-57.5: 8.5 mins
Y RANNRN
i R INNSY . . . -
0< IENRNNRE 50.0-61.0 Sand (SM} — Reddish brown, fine 1o very fine
J | grained with some {~20%) silt; very dense; very weakly
Wy 5.0 4/ 622 : 55 IRldd | to weakly cemented with random black organic streaks,
~ RysEaas 55-56: caliche zohe {random streaks).
¥ ) $7.5-62.5: 4.75 mins
(7) FRRF @ 350 psi
iy T
g s5.03.5 707 GO Ik
N 85.64 i
'-'tf:";' 61.0-63.0 Sandstone — Medium gray to brown; fine
0 T grained; weakly cemented: friable; trace of caliche.. 7-11-85 gog
N 83.6 - . n 71285 °©
: : ' -+ 63.0-65.3 Sand (SP) ~ Yellowish brown; fine to medium 5675 6.75 mi
g . 4 grained; poorly graded; very few fines; weak caliche T p’s‘? -3 mins
§ - cementation from 64.5-65.3; 64.7-64.8 reddish brown
I ls.0z9 587 G5 clay (CL).
N &8/ = - ]
) ] :
19 - 67.5-72.5: 6.5 mins
- @ 150 psi
] 65.3-75.3 Siltstone (ML) — Reddish brown; very weakly
B cemented; Clayey with slight plasticity; small amount
3 r (10%) very fine sand; random black organic streaks and
5.015.0 /0OZ 70 R open pinhole tubuies; very slightly damp; grading to
: sand from 74-75.3,
:. 72.5-77.5: 3 mins
- (72.5-76 @ 75 psi)
- (76-77.5 @ 30 psi)
SO0l o0 7/3_75— DARE PD
: 3383 T QL OF
. 1 Ll
88 © SPLIT B3POON: BT = SWELBY TUuBK; sIre rm.( ~NO,
O s OENNIBON; P » PITCHEA; D = OTHER EVAPORA;-/OM /DOA/OS n W-’
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LOGIC DRILL LOG

JOom mO, SHMEREY MO, NOLE MO,
GEO RANCHO SECO /2334 |36 | OW-2
s Z >
T > WATER
N g‘t E: 3 :, PRESSURE ° .
[ 3 H ° 2 e 3: TESTS . . . % |u nOTES Ow:
. ; 1 . ¢ ::z 4 2 . . zLEvaTION . v ; DESCRIPTION AND CLASSIFICATION ::::: ::::::‘
Zoltlzjslelgst¥ule 413 1w ¥ HEESH cMamacTEn oF
sol{Jinidlwlg le®lgZyol as (323 < i ORILLING, ETC.
czlti3|ilelc in®} 3 I I .
T °le 3 °
fo<la
7(-3 75 4 75.3-76.6 Sand (SM-SP) — Reddish brown; fine to very
5.0l5.0 /Ooz 70.0 £ fine gran;eda;vrth some (10—15%) silt; trace of black
O - .\ Organic streaks.
B 77.5-825: Notime
o ;7 775-195 g 25 psi_
| 9.5-82.5 €100 psi
R 78-78.3: saturated zone.
. : — Unable to get wat
sol45| 907 80 - 76.6-85.3 Siftstone (ML) — Reddish brown; ame as =mple. Augers apparently
. . (] 65.3-75.3 but moderately cemented, more dense; still sealed off; pulled augers
: with black organic str_wks and open pinhole tubules; very up to 77 ft. Waited 10 .
] slightly damp; gradational contact with below, mins. No water_in hole.
4l %;5-87.0: 8.75 mins.
. 300 psi
45\4.5| 1007 85
c/.3 - 4
O . 88.3-91.0 Siltstone (ML) — Mottled light brown and gray* | 5 z0a' -2 ™inS
- with large amount amount of very fine sand; weakly to mod- psi
ﬂ) j el;ate:y;;ememed very tittle moisture; nearly dry; trace
‘- ) ] ot caliche, L —
N |s0le3| 867 .
:Q' 90—
“%\1 55.6 - .
\ 1 92-95: 2.75 mins @ 100
% 3.05.0| 1007 ] 1:12:85 o
N . . 71585
K -+ e . . . | Dry Hole -
% 95 91.0-101.4 Sandstone/Sand {SP) — Reddish brown and 95797?5?3 mins @ 100
) A mottled light yellowish brown (10 YR 4/2) and gray; fine .| psi
d‘) 252/ 87| . 1 graoidned w|ith small aer;»ount {<10%) silt; very weakly to
. . i moderately cemented.
y 3 97.5-102.5: 10 mins ™~
g J @ 150 psi
N -
g soa/| 82x 100
Q S
§ o2
g e " . 1.102.5-107.5: 10 mins’
R _{Tl“} 101.4-107.5 Sandstone (SM-SP) — Moderate brown (5 @ 150-200 psi o
E BLERLY YR. 4/4) to light brown (5 YR 5/6); fine to very fine "103.5-104: saturated’
_H:”.T |  grained with small amount (10-15%) silt; weakly to very zone. .
Q . & weakly cementted with occasional thin (<D.1 ft) un- .
Q 5. OML.5) 9070' 105" PR cerbnelmed sand ienses; trace of mica; few open pinhole .
' .  tubules. J .
|
T |
39./ - J4A — 2500w o mee
: A 107.5-109.7 Sandstone — Moderate brown (S YR 4/4) 10 |~ R
2525 /OOZ ) T ,"'.. _ dark yellowish brown (10 YR 4/2) with small amount of
R very light gray (N8} mottling; fine to very fine grained"
3594 110 s with smail amount {<10%) siit; moderately cemented, 7-1685 o
S param wet. e
e . -16-85.
SINGLE FPACKER .;' ,’; 109.7-111.7 Conglomerate/Gravel (GP) — Medium to Water Level = 103.7
. /2.5 ~/56.3 d v coarse; subrou in yellowish brown (10 YR 4/2) —~ Average water loss
lU Z O' 20138 L. 2 - _ fine-medium moderately well cementted sandstone while coring was 5-10
% 5.0 4.9 o8 : N atrix. gpm — up around augers
o] (o) = i :
Q 0.8 315 2 4 111.7-121.5 Siltstone (ML) — Moderate reddish brown | go ikely. 110-115:
L : 25 - {10 R 4/4) with large amount (40-50%) fine sand;
>< , ' - random black (manganese) streaks and very light gray
: (NB8) staining; moderateiy cemented; 116.7-117: color is
é //5... dark yeliowish brown (10 YR 4/2); 119.1-119.8:
i medium grained sandstone; moderately well cemented,
| very gradational contact with below.
88 = AFLIY SPOON; ST » SRELRY TUGK: joire : “~OLRE MO.
D = DENNIBSON; P o PITCHER; O = OTHER EVAPO/?A 7-/ O/V PON&S ow-2
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GEOLOGIC DRILL LOG | “Sincwo scco  |rossa |ave lomz

»
vis > WATER
iy f'f'i 3 :> PRESSURE o
TRl :, s - S ¢ TESTS -] HOYES ON:
viaizlale Yy 3 4 1o WATRR LEvELS
I} < g ulv ‘:x ;, ™ . | EtEVATION : u N DESCRIPTION AND CLASSIFICATION WATER NETUAN,
;5::::;:-8- ;;- . r C : z 2 cHARACTER OF
,n:;:" ::;!i :.; !53 :'. ORILLING, ETC,
I E R R R - ¢
$]gls :
DOUBLE RACKER /15 1 ~ 1 tub {~150.gals] Revert
/g ~-1/9, 7 b used in initial core run;
o 125 5 3 filled annulus outside
B augers.
S5.015.0| /00 /4 o |45 & - Thereatter clear water
7 o 60| &5 E used for coring.
B 115-120: 27 mins @
- 200 psi {100 psi water)
e 120-125: 16 mins @
/120 300 psi {50 psi water)
4
25/ 4
5.0\5.0/00/7 | DOYBLE PACKER 3
) EL-I127.7 -
1 o = -+
2 |2|2
-, . U i
: . . 125-130: 13,5 mins @
O |95 5 25+ 121.5-132.5 Sandstone (SP-SM) — Moderately reddish : .
4 brown (10 R 4/4) to moderately brown (5 YR 4/4) with | S00 Psi (125 psi water}
B random black and white streaks; same as above siltstone
- but fine-very fine sand predominates; weakly to mod-
' - erately cemented; 127.9-128: light brown (5 YR §/6}
5.015.9 /OOZ - layer with fine subrounded gravel, '
i ' 130-135: 11.5 mins @
/30..;'.‘:," 300 psi (110 psi water)
-4:.".‘;,‘-‘. .
- :‘ Y
ENUREN
5.014.5| 907 /4.

1

1

132.5-135.6 Siltstone (ML) - Moderate reddish brown
(10 R 4/4) with large amount of fine sand; trace (%)
- clay; same as 111,7-121 .5, : 7-16-85
/35 ———-—7'17' 3 135
7.0+ : -17-8

: A . Water Level N/A
135-140: 14 mins

NX CORE

<
- X TEA% | 135.6-141.0 Sandstone {SM-SP} - Moderate brown (5 135-138, 130-140 @
5.0|5.0 /00% gé 2‘4/ = SR YR 4/4) to moderate reddish brown-(10 R 4/4}, fine- 300 psi (50 psi water)
| = i very fine grained with varying silt content (20-40%); 138-139 @ 300 psi
o / R weak ly-moderately cemented with black manganese {zero water psi)
O (25| 5 ] ang I{ightggyfﬂghe spotls and s'tri;gers; few pinhole
. tubules; - .4: well cemented.
Q |#o 5 . : ) 140-145: 10 mins @
250 psi (25 psi water)
y 141.0-145.5 Sand {SP-SM) Moderate yeliowish brown
5.05.0 /Oaz (10 YR 5/4) grading to dark yellowish brown {10 YR
4/2) @ 141.5; fine-very fine grained with sorme black
manganese staining; some silt {10-20%) with alternating . -
clean layers; poorly graded; grades to olive gray @ ~144, 145-150: 10 mins @
’ : 250 psi {25-50 psi water)
/25~ R .
>3 e, s
02;28[! SP;?CK[,G ..
/: -/5/.7 - .. .
5.013.3 667 'S 5| & 407 145.5-152.5_ Sandstone (SP) -- Olive gray {5 Y 4/1)
o /5 = - fine-very fine grained; moderately cemented; slightly
4.0 weathered with small amount of orange iron oxide
O |a5| 5 +4: staining; micaceous; trace (5%) silt;148-151: interbedded .
O || 5 4! sand; 153-153.2: pale yellowish brown {10 YR 6/2) )
V50—~- siltstone; weakly-moderately cemented. 150-155: 10 mins @
A . ) 280 psi (25-50 psi water)
5.013.¢| 727 (pousLE FA - 1.
*rsr-r56.7 594 —mm
ole | s : e 5ls :
ol S5 Mk | 152.5-159.0 Sand (SM-SC) - - Interbedded pale yellowish
°lz|2 1] | e S el B
A and olive gray : fine-very fine
O |&s | s /55—E§:;V grained; poorly graded; damp.
4y
Wity
88 @ SPLIT SPOON; 8T w BHMELBY TUDNKE; “re HOLE MO,
O e CENNISON, P » PIYCHER; O @« OTHER EVAPoRAf/ON PO/VOS . . OW—E
H&CF 191
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rROJECT jrom no, SMEEZT NO. iMOLKE MO.
GEOLOGIC DRILL LOG RANCHO SECO 2334 |Soc |OW-2
"B » - g y -
v(3 > WATER
tv|zls E: 3 :, PRESSURE °
:: > : 453 3 3 z TESTS 3 - NOTES Own:
-] vloil g. - 2 ] WATER LEVELS,
. . -
: 3 < 8 : : .z ; g : - ELEVATION : g 3 DESCRIPTION ANDO CLASSIFICATION wWATER RETURN,
- A . . ] " 1
M I R IR F R Y- N cmniina, e,
HIHHHA IR N I C
R .
S5y 155-158: saturated zone,
s " | -{pale yellowish brown)
7 155-160: 22 mins @
5040 502‘ _j‘ 400 psi (25 psi water)
& 241 ] 159.0-160.0 Sand (SP) — Ofi BY 4/1) fi
. .0-160. - e
Q -/3.8 4/60- L. grained; clean. vearay " 160(-21 5655 9 mins @ 250
N Co 160-161.3 Sand (SM-SC) - Moderate brown (5 ¥ /6] psi (23-30 psi water)
- . fine grained with smail amount (10-15%)
X -7 N\ e
yey silt,
é y - /5. 6 b 161.3-162.2 Sandstone (SP) — Medium dark gray (N-4); ;
5.0|4.9 982 ) —_ 1 h\ﬂne-medium grained weakly cemented; clean. I
4 162.2-164.6 Sand (SM-SP) — Moderately yellowish
405 brown (10 r&?ﬁ): f;ge.very fine grained with small
- O 4 amount (~ silt; 162.2-162.4: moderately cemented
- =/8.0 /G S=LITH: siltstone; 164.1-164. 8 moderateiy cemented conglo- 7-17-85 165
BYPRAG B/ T BB b erate. 7-31-85 165.7
4= 7-24-85:
-[ ]1 —Reamed hole with 7.5
B SA3AR drag bit to 162 ft; bit
I and. 25 ft. of NW rod
431391 97 - sheared off in hole. Re-
- 164.6-174.1 Sand (SM-5P) — Moderately yellowish trieved bit on 7-25-85
.. brown (10 YR 574} fine~very fine grained with some and set hollow stem auger
i {10-15%) silt; trace mica; very slightly damp; 171.4- back down to 155 ft.
- 171.6: saturated; 172-173.5: weakly cemented; slightly On 7-26-85 40 ft, of
/70 vuggy with open pinhole vesicles - some stained black. augers broke off and
- - ’ h | remaired in hole from
- 115-155 ft. Unable to
-4 : retrlief? soNrég moved -
: - ~1 N and drilled
5.05.0 /OOZ -+ new réplacement hole
- using 3" drag bit to 165.7
- ft.; gefgtan coring .f'g:m
-275 165.7 ft. on 7-31-85.
41N X 1865.7-170: 15.5 mins
/75— ... | © 250 psi (125 psi water)
- 71741179 gndsmne(sm%zone {SM-ML) — Moderate 170-175: 19 mins
A yellowish brown (10 YR 5/4) very fine grained with large | @ 250 psi {125 psi water)
ek amount {30-40%) silt; random open pinho'les with black 175-180: 30 mins @
-1 staining; moderately cemented; 174.8-174.9: saturated, 250 psi (125 psi water)
s00.7| 147 - ' core loss due to inner
barrel not set progierty,
-s244 X "usig Revert 7-3185.
. 8-1-85
lU /8 Water Level = 71,85
i - - 180-185: 30 mins @
% 1 179-187.2 Sittstone (ML) — Yellowish brown (10 YR 250 psi (125 psi water)
8 : ] ?1/&@’) ;8% n;od——-eme reddish brown (10 R 4/4) with some
1 -, very fine sand; very weak ly to moderately
5.03.2 647; =1 cemented with occasional well cemented layer (< 0.3 ft.
X - thick); continued presence of black stained open pinhole
é - size open vesicles; random very thin black streaks and
B ?Baén;:% {manganese); 184.5¢ - 0,005" al;‘che layer; .
- - 04’ may dimension open vug with black coating; an. N s
DOUBLE PACKER /RS Tuns horizontally thru core. e 185-190: 23 mins @
(SRS -/95 . — T 250 psi (150 psi water)
o |s0 ]
s -
~HO.
'5'04'4 eaz RApAgs 187.2-188.6 Sand {SM) — Dark yellowish brown (10 YR
220 b 4/2); fine grained with some (15%) clayey sitt.
. - 190-195: 25 mins @
/S0 - — -~ | 400 psi (150 psi water)
i " 188.5-200.0 Siitstone (MLJ — Moderate yellowish brown
_ {10 YR 5/2) to moderzte reddish brown {10 R 4/4) same
5.0|4.2 84Z _ ca’s 1t7h9—187.2 trace of clay; slightly more sandy with
ep
r95—
S8 = SPLIT BPOON: ST » SHELSY TUBK; ure “OLE MO,
© - osmmison: ¢ bircnsni o motnen | £ VA LORAT/ON PONOS ow-2
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| FmosEcT ro- wo. IBMEET NO. INOLE mO.
GEOLOGIC DRILL LOG | =arcwo seco \12324 | 6o | onr-2
LIk :
vis > H WATER . . |
::,}* E: Pogr, PRESSURE ’ ‘g
s A; e ; % 3: TESTS . 2 % e i . NoTES ON:
. ;_ 2 8 E : ::z i s 5 ' L ELEvaTiON E - g:; !;g OESCRIFTION AND CLASSIFICATION | ::::: :!t::::.‘
galgiz|slElis et q{50s ¥ 1i SanacTEn or
}g‘:; :l: H I‘: cZ ins !5; N i. OmILLING, ETC.
:i:‘ix‘oit"d:"; L3 '
HERE 3 A . 1
i /85 1T
\y ]
g ] 195-200: 21 mins @
8 _J 350 psi {150 psi water)
S.0/.8 357,' ) 8-27-85: Reamed to
§ o 183 ft with 7 5/8" tri-
4 cone bit.
_75:?.4 200- 8-28-85: Observation
' < BOH = 200 ft. - well instalied with
N 4" PVC set to 183 ft
- with screen from 168.2
N ~177.2 1. See ob-
- servation well iog for
- construction details.
-t
-
]
q
-
=
]
|
-
-
]
4
. S% = SPLIT SPOON. ST » SMELBY TYUBK: siTe = : . HOLE MO,
D = DENRNISON. P © PITCHER O = OTHER EVAPO/?A,‘/O/V POA/&S J_\L OW—E
M&CF 19y — i
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. PROIECY ) -{som no, IMEET NO. HOLE MO,
GEGLOGIC DRILL LOG | rinvcwo ssco 2334 | [ o & | OW-3
BITE N COORDINATES : ANGLE 'Igﬂ HORIZ. IBRANING
EVALPORAT/ON LPONDS NLT7+O01.86 £8+G3.77 AS-BULT 20 —_
sRGUN . |comrixTRD jORMILLER . DRILL MARE AND MODEL uo;’ll’ul ovERBURDEN{FT)[ROCK (PT.} [FoTALDEPTH
8-2-858-7-85| ALEINFELDER CME =75 7%/3 200FT
CORE RECOVERY {FT/%) CORK BOXK S| SAMPLES lgl‘ro' or CAIINC, CLIIT TN ¥ DEPYM/BL, l:eunh -AT,R OEPYM/EL. TOF OF ROCK
[ .
119/ 92 /4 | W/AlPr:139.0" | 137.8" |14, 2/ -6 916
BAMPLE MAMMER WRIGHT/F ALL CASING LEFT IN WOLR: ?;Ail,klﬂﬂ;?l‘ LOQAGED BY
N/ A ScH 40 2"PVCLI942| R NELSON
g5l > WATER
ve 53 SEly qE, PRESSURE v
g H 3 S i8¢ TESTS . % | NOTRS ON:
x ! 2 3 3 ol tnd « w | SLEVATION N v H DEICRIFPTION AND CLASSIFICATION ::::: ::“',::'“.
55 M EH :.158 s 5 St ¥ 1 r i3 ) cHARACTER OF
;n:"-"i; Jwjseliag szt 8 <« |e DWILLING, ETC,
czlalditiele IR®la N gcle" e «
AR AR AR Y ¢ g H U
4130 . ,
/37.8 ) O ; ' 0.0-3.5 Sand {SM)-Moderate brown (5 YR 4/4) to '
moderate reddish brown (10R 4/6), fine to very fine
BN "grained with large amount of siit and fine-medium Note: Hole drilled to
gravel, : 35 ft using 3 172"
) ¢ drag bit and Revert.
/34,34 , Cored from 36-165 ft
. “ 3.5-6.0 Gravel (GM-GP)-Fine to medium, subrounded using N X core barre!
1 in moderate reddish brown (10R 4/8) clayey siity and Revert.
5 matrix; some medium-coarse sand. -Lithologic description
] based on visual field
/3.8 T methods of cuttings
+ . and core.
o 6.0 ~ 10.0 Sand {SM-SC)-Moderate reddish brown {10R ~ 8 ft: Lost ~ 90%
¥ 4/6} same as 0-3.5 with only small amount gravel; circulation {32-35
B more clayey. gpm} -10 f1 regained
) -{ circulation-ground
S squirrel hole?
/’E 78 10 1 \Riverbank FM 10.
_/ Laguna FM
:/ 10.0~ 15,0 Clay (CL)- Light brown {5 YR 6/4};
k. - / . silty; low plasticity with smalt amount fine sand.
N :%
9 122.8-/5 Les
% o ssigf. 15.0 ~ 19,0 Sand (SM-SC)-Pale yellowish brown
A\ B (10 YR 6/2|; fine-very fine grained; silty with small
o _R:»:;«f 3 | amount of clay,
3 K
W i
M /8.8 7058t
bbb
20 4 | pofe]
g
e HARAEE R
JHH | 19.0-27.0 sand (sM)-Light brown (5 YR 6/4) 10
020/1/54_&::1:76'0/@? - moderate reddish brown {10R 4/6); tine to very tine
° ‘ - grained; some medium sand with silt from ~ 22-24,
((? : Jolob b .
¥
® 5[k
Q T
03| ] | /5 pANIRD
§ 0.8+ ]
§ N 27.0 ~ 32.0 Siit (ML)-Moderate yellowish brown (10
%) . YR 5/5} with somie fine-medium sand.
§ 30 :
/05.8+
: PAGE 8BS OF _/85
88 ® SPLIT SPOON; 87 » §xELEBY TURK; sTs ) HOLE NO,
D = CENNISON: P e FITCHER; © = OTHER EVAPORAT/ION FPONLS ow-3
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iemosecT

i JOm mO, ISMEREY MO, IHOLK NO.
'GEOLOGIC BRILL LOG RANCHO SECO /23342 & | OW-3
Co iS5l WATER
i::%%lg 513 3 |£,| PRESSURE o
EEHEHER : |, A
lex)&io M RIS - - L TLevaTion z y il DESCRIPTION ANO CLASSIFICATION e rem .:,u.:‘“
:g '!: 4: :F*sg . qE | : R 3 CHARACTER OF
iaftwliiwi o  jug;e, 3] g2 1%, ] L s ORILLING, ETC.
f3gtdinr vl !:tofs av 222 t |
HHHABHE A I AR A °
(S 38V *
501N core
- AENS Drilling Rates
. . 35-40: No time 300
NRAREN 3%0—435/4).%33% (Sh:.)-Modgr:; ygl'l:awm l:rov;ré;‘so psi down “0 psi water
Tohlds 4 ; fine-very fine grained with some { ~ cabble blocked core
5.00./ 2Z nyd sitt. . barrel-ground up core,
40,3-40.4 & 40.9-41.1: fine-medium subrounded.
gravel with medium sand. Wet.
oS3 ==
THIT | [43:046.2 Sitt (ML) -Moderate yeliowish brown (10 ‘°‘4§ - g‘g"‘s’?fvgw
: ] YA 5/4) with same (10~15%) very fine sand; slightly P pswi
5022 64% N weathered with trace of caliche nodules, orange
) 94 8 J hhand oxidized staining and clay; rare fine sand lenses.
6.2-49.4 Sand {SM)-Moderate yeliowish brown (10
7 YR §5/4}, tine-very fine grained with large amount
3 { ~ 40%) silt; trace clay; micaceous; slightly weathered 45-50: 34.5 mins 200
with orange oxidized and black manganese staining pst down 75-100 psi
from ~ 47-48; fine grained; gradational contact with water
9/.& - above and below. i
SOL8 26 /:' 49.4-51.0 Silt (ML)-Moderate yellowish brown (10 YR
SINGLE A4 Tl b 5/4); same as 43-46.2 o
GIE5 /o I 50-50.5 Clay {CLI~Medium brownish gray (§ YR 5/1);
Tidah itty; low plasticity.
884+ T f_* .
- |80 1,0-53.3 Sand (SM-SC)-Moderate yellowish brown 50-55: 34.5 mins 200
4 : : . psi down 75 psi water
{10 YR 5/4); very fine grained with large amount (40%)
B6.8- AT I sity and clayey silt; slighty weathered with arange
:‘ 44 | oxidized staining and black manganese spots (stains};
5 ON5.0 /00% s | | same as 46.2-49.4 but trace clay and very fine grained.
sd.5 T | /63.3-55.0 Sand (SP-SM}-Moderate 1o dark yellowish
Iy . FHEE I brown (10°YR 5/4-10 YR 4/2) fine-medium grained
¢ Q 4 with trace o small amount (5-10%) sift and very fine
Q m 828 - 55- sizes; micaceous. 55-60: 33 mins 200
Y + > 56,0 ~ 58 Siltstone (ML-Modergte brown (5 YR 4/4); - | Psidown 100 psi water
® - weakly cemented with some { ~ 20%) very fine sand;
>< . - open pinhole size vesicies with black manganese spotting
} 5.0\5.0 /007 Q - { <0.01°) throughout; gradational contact with underlying
: e e - sandstone.
' § 79.8
} T 58.0-60.0 Sandstone (SM)-Dark yellowish brown (10 YR
N ] 4/2) tine-very fine grained with some {20-30%) silt; weakly
27 § Vi3 778 460 cemented with few open pinhole vesicies and black man- 60-65: 23.5 mins 200
Q o . ganese spotting. psi down 100 psi water
‘Q - 60.0-63.5 Siltstone (ML}-Moderate brown (5 YR4/4); same
5047 o4 Z % o4 as 55-58; weakly-very weakly cemented.
7432 — { r-/ 63.5-65.0 Sand {SM)~Moderate brown (5 YR 4/4); fine-very
fine grained with large amount (30-40%) silt; micaceous .
72 8465 with continued black manganese spotting. 65-70: 18.25 mins
. - - ~ i don i
] 65.0-67.0 iltstone (ML)-Moderate brown (5 YR 4/4); same| 200 psi down 75 psi
7 as 55-58,
708
s.ola2| 8y e I
" 67.0-70.2 Sand (SM) -Dark yellowish brown (10 YR
] 4/2) same as 53.3-55 but slightly more sift.
&Z¢& 70 po down 75 pif et
A - = 0.2-70.6 Siltstone ML -Moderate brown {5 YR 4/4) same
ZZ2 v 7 (ML)
~ as 55 58.
2 / L _ 72-74: Wet
5,014, 8 962 _ 70.6-75.3 Clay (CL)-Pate brown {5 YR 5/2) sitty: slight
. to low plasticity; random manganese specks; occasional
- / slick sides; more silty with trace of very fine sand beiow
o 74.
62-5- 75—'/A
: A
18 = SPLIT 3POON; ST = SmELEY TUBK; TR HOLE MO,
D » DENNISOW, # = PITCHER; © = OTHER EVAPOPAI/OA/ POA/DS v OW“s
H&CF 191 — i
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-~ ~wo:RET .38 NO, ,SMELY N, H“OLE MO
e . h : ) o
czQLOQIC DRILL L : RANCHO SECO /E33L| 3 S OW-3
5 3iEc e w WATER ; ;
:;Zﬂ= N 2 ole, PRESSURE ' ves o
> b H 2 : w3 ~:
h-';§: 3:; 2. ve TESTS C oz s e T wATER LEVELS.
=i ‘ig M .z - ¥ | . ELgvaATIiON ! : ¥ - TESCRIPTION AND CLASSIFICATION XATER RETURN,
,;; iy :‘: ;:153 s g1 Soly ¥ H R ImanacTER OF
l3g13i5igiely ‘,:: sfajam T2 T SmibLme. =
el :ial: RN L
S [ :» ] I3 . :
j o2.5- - I
S 75_ ; 76-78: Wet
- a5
; 2 g 75.3-81.0 Siltstone (ML)-Moderate brown (5 YR 4/4) ; 75-80: 30 mins 200
! 2 i weakly-moderately cemented with black manganese psi down 75 psi water
5 o 42 84] ( § " smecksand streaks; trace of fine sand; clayey with slight !
d ! plasticity; gradational with above clay and underiying d
) sandstone. _ P
| B.5-85
T ===
60% | 8-6-85 &0
55.8 - ! : ; 80-85: 42 mins 175
. 81.0-86.0 Sandstone (SM)- Moderate brown (5 YR 4/4) | bs down 50-75 psi
fine-very fine grained; moderately cemented; small H
5.0 5.0, /007; J ! amount (10-15%} silt; biack manganese “‘speckling”’ :
, : throughout; pinhole size open vesicles throughout with ‘
. ' a few having 0.01 ft max dimension with black and light |
gray perimeter coating. _ )
; , B5-90: 33.5 mins 200
) T 86.0-87.0 Sandstone {SM-SP) - Pale yellowish brown (10 | psi down 75 psi water
5.8 -’ YR 6/2) medium coarse grained with trace fine sizes and i
: . small amount (5-10%} silt; friable; moderately cemented. |
S0.8 4 r - -
£.05.0 /OOZ s0.24 L 87-87.6 Sandstone (SM)- Same as 81-86.
: : 87.6-89.4 Gravel (GP)-Medium coarse; subrounded in fine- |
coarse moderately cemented sandstone matrix. i
AR <F . _
) i 90-95: 23 mins 200
. . psi down 75 psi water
89.4-94.8 Sandstone {SM-SP}-Moderate yellowish brown | P
g {10 YR 5/4) medium-coarse grained with few fine sizes and |
some {10%] silt; black manganese spotting throughout; |
N} S. 047 942 moderately -well cemented. {
O ANERRN j
X L = :
DN 3.0 55 I 94.8-98.0 Siltstone (ML)-Light brown (5 YR 5/6) © 95-100: 40 mins 200
’ - with trace (5%) very fine sand; black manganese psi down 75 psi water
- speckling throughout; few pinhole size vesicies, weak ly-
- moderately cemented,
- 96-96.3: caliche stringers to 0.1 ft thick; grada-
5'05:0 /OOZ - tional contact with underlying sandstone.
9.8 T
. ERNRE 98.0-100.1 Sandstone {SM} -Moderate brown { 5 YR
4/4) to moderate yellowish brown (10 YR 4/4); very fine
grained with large amount (30-40%} silt; weak!y— . .
7.7 4/00- moderately cemented. ;gg"qz‘ 18 ';g‘s .
98-88.1: yellowish gray (5 Y 7/2) fine-medium psi down /5 psi
silty sand dipping ~ 15°- water
) 100.1-103.3 Sand {SP-SM)- Dark yellowish brown
50 48 96% {10 YR 4/2) fine-very fine grained becoming coarser
=2 R grained from 102-103; trace of silt; very weak to no
cemoenration. ~Q0.01 ft thick caliche layer dipping
59,
= 105-110: 19 mins
/&" ] 200 psi down 75 psi
T 103.3-112.5 Sandstone (SM)-Moderate brown (5 YR water
TN 4/4) fine-very fine grained with some {25-30%) silt; )
weak ly-moderarely cemented; random thin (0.05 ft) caliche
5.04. 9 962 i stringers and black manganese speck fing.
106.3: 0.01 ft caliche seam dips~5°,
106.3-107.6: medium-coarse grained.
. 108-108.8: very fine grained; silty.
V(o 112.2: 0.2 ft caliche layer. 110-115: 25 mins
” 200 psi down 75 psi
. water
|
SINGLE FACKEE < [
5.04.3| 867 /.5~ 764 25.3- i ;
| : 112.5 ~ 116.0 Sand [SM)-Moderate yellowish brown (10 |
. ; YR 6/2) fine-very fine grained with large amouint l
i {~ 40%) silt; weak to no cementation; very few thin i
H “ light gray caliche stringers; very gradationai contact
’ //5—L with underlying sand.
L ‘ lzva ,
88 = S$PLIT SPOON; $T = SMELBY TUBK; jsiTe . T imoLE O,
D e DENNIBON P o PITCHENR: O = OCTHER EVAPORA;‘/ON POA/OS OW'.B




et C 0104

] "-OJICT o ’ ‘ ’ JOI NO SHREET NO, -.-“.'HOL‘ N.J_~ -
GEOLBG‘C BR”.L LUG RANCHO SECO ‘/2354 L o & ow—3
v & > - -t o
vyd > WATER
velzgs E: : |=> PRESSURE s
PeilEielal s (B TESTS ;18 eves ow:
e3|3lo|big]e: .} KLEvaTION 4 v |2 BELCHIPTION ARD CLASSIFICATICN maT SLs.
wel Culn zlz 2 N . . by WATER RETUNN,
dai e ‘: S5le Ol g 14 » 3 |2 CMARACTER &F
LD ¥ i Y 4 Qu - : 2-. uz 5 e H i oRiILLINVG LTC
Iofdig IV ‘:OEL wn | T22 < . .
czitliz iR ¢ ] -4 v - 2 €
LS v 310) s e v g 3 ]
: - : v L
\SINGLE FACKER /753 . 115-120: 205 mins
WE 1694 2/.8+ R ''200 psi down 75 psi
) . S P water
5.015.0| /1007 l?i' SR
s2| e 17 1 A
Jd. 116.0-125.0 Sand {SP) -Dark yellowish brown {10
% /120 YR 4/2) grading 10 moderate olive gray { 5 Y 5/1}@ 120-125: 26 mins
N 1-.'. * ‘. 117.5 to medium dark gray (N4) @~ 119.5; fine- 200 psi down 75 psi
:‘: AR medium grained; poosly graded; clean, water
"‘ ||‘.
5.04.8| 967 N Joo
: }X B R
B AN
10 8-6-85 Lagune FM
L 2.8 /857 7501285 Somet (59 51 o o1 8-7-85 '2° Mehrten FM
) 00°2 o 125.0-128.5 Sand (SP-SW)- Dark gray {N3) medium- . .
:'.“, no' very coarse grained with small amount {10%) fine ;gg'nod i,snjlsog”"s
Q.“,°° gravel; clean; grades to underlying sand. iwpstiero
£.015.0 /00Z j 127‘.5'—127.6 grayish black fine-medium subrounded pstwa
J: gravel,
2.3 - o
/30 128,5-133 Sand {SP)-Medium clive gray (5 Y 5/1) 130-135: 14.5 mins
: fine-very fine grained; clean; 300 psi down 75 psi
132-132.1: silty layer. water

5.0\5.0[ 1007,

133.0-135.5 Sand {SP) -Medium oli\)e gray, (5 Y
5/1)- same as above but fine-medium grained.

135-140: 10 mins
300 psi down 100

NX CORE

- : si water
I _ 135.5-139.0 Sand {SP-SM)}-Medium yellowish brown P
A {10 YR 5/2); tine-medium grained with smali amount
5.0{4A9 982/ ' {10%) subrounded very coarse sizes; trace (5%) silt;
- well consolidated; portions very weakly cemented.
-12 T 139-140.4: Appears
ad X {139.0-140.4 Gravel (GP-GM)- Fi edi wet.
/40_‘. M '} rounded lo fln;?:;(um medi rr:r:/eelt;m hl;m " 140-145: 14 mins
] n i u wish brown 1.
-2.6- F MN{10 YR 5/2) silty sand matrix. 300 psi down 100
psL water
5.0\5.0| 100 ]
A1l 140.4~ 152.2 Sand (SM})-Moderate yellowish brown {10
- YR 5/4) fine-very {ine grained with some {15-20%)
/. silt; slightiy finer grained with more {25%) silt below 145-150: 13.25 mins
- ~ 144; trace mica and black manganese speckling 300 psi down 100
147.3-147.5: weakly cemented psi water
=~ 144 f1: large amount (40 50%) silt gradational
L e "
5.05.0| 1007 _ ontac
I/ o 160-155: 19.75 mins
> - ’ 300 psi down 100
A psi water
5.0|5.0| /007 s kan B ;
i 152.2-155.0 Silt (ML}-Moderate yeilowish brown (10
] YR 5/4 to moderate brown {§ YR 4/4); very slight
_ plasticity with jarge amount (40-50%) very fine sand;
] random black manganese streaks and speckles.
» -/7.2 /55 ,
] . PAGE_£3 (85
8% = SFLIT 3APOON; BT o SMELEY TUBE, T PP B nes
O = DENNISONK, P « PITCHER, O = OTHAR EVA PO/?A f/ON PO/VDS OW-B




w1 C 0104

' - n -~ D - n  smosECT . JOB NO, 35-1!!1‘ ~O ., HMOLE NO.
A f e i . : )
aedLOGI0 DRILL LGG | mavewo ssco | /233416 ~6 | ow-3
!X..-,':' ,l’i- w | WATER 3 : H i l I
(ERITECwitiy iz i PRESSURE | B !
':;;>;:g;§>|3 cz TESTS : A ; NavEs ON:
TLgisiEleidtg. il s ! T SEsCRIFTION A - i wWATER LEVELS,
BRI R I - Tw o ELEVATION D =G i 4 ' NO CLassiFicaTion waTER AETURN,
crzasioa TR0 8, xig_‘. v oo 3l cHamacTER oOF
ST IMENRFI R PRI PR P BEEE
cezobidilbesi e gt oo ET R ! 5
tee I:0,310t e v C - : 3 i poe
A s P ! S T :
| ; L /7275 . 185-160: 22 mins
; : | ; = 155.0-157.8 Siltstone (ML}~ As above but weakly- -] -300 psi down 100
k oo . | ] 4 moderately cemented. psi water
) i z " - . . .
5.05.0| 1097 -
: 2004 &
&J i j ‘ 157,8-161.8 Sand (SP)- Dark yellowish brown (10
0 i N YR fi/Z); fine-medium grained; poorly graded; clean;
b /60'4 trace mica i . 160-165: 29.5 mins
do 160.4-160.6 & 160.9-161.4 {SM-5C) with black 300 psi down 100
>< B Y staining. psi water
b3 40
=240 - ¥
5,049 987 : h
] 161.8~ 168.0 Siltstone (ML) - Pale brown (5 YR
! - 5/2) grading to moderate brown (5 YR 3/4)} @~ 164; black
! » manganese speckling throughout; slightly weathered 8.7.8
| ! /a5 with small amount of orange oxidized staining; random 8-7-85 165
1 - fine open pinhole size vesicles, some with biack man- 8'8‘8_5
B ganese coating. - . WL=884
~ 8-28-85
= WL =11195
| ~Began drilling with
{ 20.2+ 3" tri-cone and clear
: 7 water,
! ‘ -Lithologic descriptions
i i /70 168173 Sand (SM) Light brown {5 YR 5/6) fine to below 165 based on
H ! o very tine grained with large amaunt of silt and clay. ;::lt:;ngs anc drifling
- 173-175: Drilling rate
-25.7 4 ~ 7.5 ming/ft.
: $J | 173-175 Sandstone/Siltstone {SM-ML) -Light brown: very | g8_28.-85
] fine grained; moderately to well cemented. ‘B-29-85 174
=37 2/ 751t - 175-200: Drilling
ARAREN oo . rate ~55 secy/ft.
§ 1 |
g EAREARN
N
€
K
") 175-200 Sand (SM) -Light brown {5 YR 5/6) fine
to very fine grained with large amount of sikt.
/ESTIh
4
/90-r ey o .
i ¢
_- -lr 1]
=dbhld
 yes-In.
| T |
S5 = SRLIT SPOON! 8T » SMELRY Tusx: TE . mOoLE MO,
° - stmmuon: v penens 0 Soren | EYALORATION PONDS ow-=
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1 rROJEZCT iJom ~O, CEHMEET N0, IMOLE NO,
GEOLOGIC DRILL LOG | mavero ssco |\ /2334 |6 -3 | oOW-2
R .
' TE] > WATER 1.
HA e :: 3 :, PRESSURE o :
ey g >(9 8! TESTS o nMOoTES ON:
el|@ S{ufoia. L ¥ T 41 wATER LEVELS,
€< ‘Iu ™ :} '.: z: ] - ELEVATION : ! . DESCRIPTION AND CLASSIFICATION WATER RETURN,
:a :[: :|g :: ¥yle N g_. . : o E 5 CHARACTER OF
LE] f[; NHE :: N iig e s - SRILLING, ETVC.
I I HH R R N - :
Y iaio t
L] » -
N BYEZ i
N . B d 300
3
S ]
NS o
k ha 11 3 ool .
M -62.2 2 uRNER : ' 8-29-85
‘ : ‘BOH =200 FT. 8-29-85: Reamed to
n 78 f1. with 7 5/8" tri-
B cone bit.
= 8-30-85: Reamed from
B 78-170 ft.
7] 9-3-85: Reamed from
-1 170-193 ft. and instalied
- observation well with
- 4" PVCsetto 1929 f. .
- with screen from 176.8-
e 187.2 ft. See observation
- well log for construction
- detaiis.
-
3
-y
]
-
-
-
88 @ SPLIT SFOON. §T &« SMELEY TUBE: siYR - . non.i CTH
D« DRNRIBON: P = piTCHEN: © = OTHER é_VMO/QA 7o PO/VOS . ow-=
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GEOLOGIC DRILL LOG | =ivecro seco j2354 |/ o/ | OW-34
" Evarorarion Fonps Was ros.5 £orFY oo ——
sEGuN COMPLETED [DRILLER DAILL MAKE AND MOOKL HOLE SIZR (OVERBUADEN(PT,)|mocK {FT.) ITOTAL DE®T™
9-10-88) 9-//-85| ALEINFELDER CME - 75 e 4 /B8 FT

7L

CO.I nEcoveEny (FY /w)

COREK BOXKS

N/A

SAMPLE S

A4

XL TOP OF casing Jlorouno i,

/4O0. 0L F7~

/372

e

DEPTH/BL, GMOUND WATER

DEY/ 2-25-85

ORPTM/ EL. TOP OF AOCK

N/ A

BAMPLE HAMMER WRIGHT/™ ALL

CASING LEFYT [N HOLE: DIA, /LENGTN

2'Pvc / 1835.2 A7

LOGGED WY

. /v.ﬂso/v/

wzl>»
vis » WATER
Yelzie slely. ¢ PRESSURE s
HAHHBHERE TESTS ]9 lu : wores om:
1t : e 9 M 3 e Lls S . o | ELEVATION B v d DESCRIFTION AND CLASSIFICATION ::::: ::,:::z"
;‘5{:‘:53'3- l'g-' v ¥ : e cuAmRacTER oOF
al3l® 5.; ‘ll. :!‘. I EREEE] ¢ |® DRILLING, EYC.
cz|blRibiel e Ju®la" clad |F7 2 H
HEIHEILIE . L] 3 °
<% lclu .
- L] N N
/IS79 . 0-6.5 Gravel (GM-GP}-Fine to medium subrounded . ac AL
in reddish brown clayey, sitty, sandy matrix. Same Nﬁ;BuA‘; le drilled using
0-6 FT. in OW-3 e
VeI 23 : : roller bit and
| 6.5-10 Silty clayey fine sand (SM- Revert.
/’27.9 S ity clayey fine sand (SM-SC) -Lithologic de::nptlon
10-18 Clay (CL)-Light brown, low plas‘ncrty with based on visual examina-
small amount of fine silty sand Same as 10-15 FT. tion of cuttings and
’ in OW- 3 comparsion of drilling
/79.9 -characteristics with
K OW-3 located 11.4 FT.
N X WNW of this hole, Signit-
% icant “marker beds"
1 were correfateable be-
tQ B tweert the two holes.
§ 30+ For more detailed descrip-
- - tions of material be-
\Q) _18—51 Interbedded fine ag;lj and silts (SM-ML) — “marker beds”
1 see Geologic Drill Log
{ -1 for OW-3.
% O -Puiled bit @ 18 FT,
[N _ ‘83 FT.and 73 FT. to
N . clean clay from water
(\ . ways. Drilled from
o 73-138 FT. using 7 5/8”
Yo 1-52 Clay (CL-CH)-Pale yellowish to medium brown- dragbit.
N gg 99 3 S Jlss‘\ gray; stiff; medium high plasncrty Same as 50- 9-10-85: Drilled to0 58
. 0.5 FT. in OW-3. FT. .
9-11-85: Drilled to
68.9 138 FT. '
O - . — . 9-12-85: Installed
&0 '52-69 Weakly cemented sandstone /siltstone (SM) observation well with
’ ’ 4" PVC set to 133.1 FT.
bl d44s with screen from 118.2-
h 127.7 FT. See obser-
- vation well log for con-
7 _V 69-76 Clay (CL)-Pale brown, silty; low plasticity: struction details.
i trace of very fine sand. Same as 70.6-75.3 in OW-3.
&/.9 - . -
SO "76-87 Interbedded very fine-fine silty sandstone &
<L siltstones; weakly cemented (SM) o
50.9 PRS
48.9 g 87-89 Gravel (GP)-Medium coarse; subrounded with
’\ . .90 \sorne fine coarse sand. Same as 87.6-89.4 in OW-3.
Y
w 100 89-115 Interbedded s:lty sands and weakiy cemented -
-t sandstones and siltstones.
(‘é .
Q . )
WP /10
N 22.9 -
~115-138 Sand (SP-SM)-Dark vellowish brown to
medium olive gray fine to medium grained
-0./ b
/40 ‘BOH=138FT
28 = SPLIT SPOON; §T = SHELBY TUBK: TR

O w OENNISON;

P e PITCHER, O = OTHERN

EVAPORATION PONDS

MOLE NO,

owW-=A4
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H&CF 19-

PROJECT . © (/08 mO, SHEEY NO, HOLE NO.
GEOLOGIC DRILL LOG | eivcro ssco /2334 | /ot | L~/
t 'ad 4 TcoompIiNATES ANGLE FROM HMORIZ, (BEARING
p °
EVALORALT/ON FPONDS NLE » 38 £EE +E0 NOAI/NAL 20
BEG UM COMPLETED |IDRILLER DRILL MAXKE AND MODEL uo/u/t_ mz: OVERBURD &N (FT.)|ROCK {FY.} IToTALDEPTN
4
9-/3-85| 9-/3-85| AKLENFELDER CME-75 &/3 /5.8 FT
CORE RECOVERY (FT /4] CORE BOXES!BAMPLES (KL TOP OF CASING [GROUND &L. OREFTH(EL, GRAOUND WATER CEPTH/EL. TOP OF ROCK
N/4 N/A \NJA | N/A 3.8 FT | DRy
SA MPLE NAI.MII WEIGHT/FALL CASING LEFT IN HOLE: DIA,/LENGTH LOGGED BY:
N/ NONE R.NELSON/
. < ‘ »
3 > WATER
e f' :: H :, PRESSURE o
reialy H 2 9 1%« TESTS . S |y worEs Ow: v
e : H ° E ] ::‘ . E [ - |LEVATION | B y ; DESCRIPTION AND CLASSIFICATION ::::: ::::::‘
o ezl ole}a: Yuls si2<|w 4 : T e CHARACTER OF
‘5‘;4.: .: SR !!: < |® ORILLING, KTC,
S HE DR R ER L ’ ‘
NI : !
/139.8 O 4 Note: Hole drilled to
. 24 _ : 5 FT. with 6" OD
‘ 3 1/4" 1D auger.
k Sheiby Tube pushed -
Elth L S from 15-16.5 FT. but
4 0-8 Gravel (GM)-Medium to coarse, subrounded with 0.7 FT. of sampie remain-
q large amount of light brown (5 YR 5/6) silty sand and ed on bottom 30 bottom
p \ . cobbles; trace clay. of hole = 15.8 FT.
A -Soilmoisture Equip-
Q S - ment Corp Mode! 1920
ll] ELH. lysimeter set to bottom
@ e of hole after first pour-
N - ing ~1 1/2 gallons of
] AN slurry consisting of silica
- flour and water down
/S8 4 hole to fill 3 hole made
Q 8 p by Shelby Tube. Loose
Q . sifted soil-placed on
2 __/ top of lysimeter to
. depth of 10 FT.; 5/8”
\ /0 _/ » bentonite peliets placed
B / 8-15 Clay (CL-CH)-Light brown (5 YR 5/6) with smail from B.5-10 FT.: added
4 amount f‘me sand; medium-high plasticity. ~2 gallons water to
. pellets then back filled
X to within ~5 FT. of
i surface with more loose
1 sifted fill., .
] Tubes from iysimeter
. . routed to surface through
B 11/2 PVC,
(CL.8 - /5 j -4 5-15.8 Sand (SC)-As above but pricipally clayey 1 ¢
s7 /1 E2F. O S/ sand. . . ) ; e
37 R Lithologic discription
- . BOH = 158 FT. based on'visual examina-
A . tion of auger cuttings.
20-
o
-
a8 = SPLIT 3POON; 8T = sHELeY Tume: sITE HOLE NO,
O = DREMNISON; P = PITCHER; O « OTHER EVAPORA 7’/0” PONDS L-/
[oare 077

nc /25 |
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PADJIRCT 108 NO, SHEKT NO. HMOLE NO,
GEULUGIC DRILL LOG RANCHO SECO /2334| ) ) | L-2
COONDINATES ANGLE FROM MORIZ. (PEARING
E'VAPORA T/ON FPONDS N3L * =5 E/E * 90 /VOM//VAA _ 90° —_—
sscun COM®_ETED [DRILLER OAILL MAKE AND MODEL oL size ovEmesuURCEN[FT.)[RocK (FT.) ToTAL D& PTH
D-/3-85| 2-/3-8 KLf/A/FELOE/? CATE - 7S & /=" ' : /7.5 A7
CORE RECOVERY "Y.[" CORE BOXES m.' . TOP °' CASING °'.°U”° & ij °."”I.k.“.°u.° WATER DEPTH/ KL, TOP OF ROCK
N/ A N/A | Ma | NA IS2.8F7 | ORY |
TAMPLE MAMMER WEIGNT/FALL CASING LEFT IN HOLE: DIA./LENGTH LoesED BY: .
N/A NONE R.NELSON/
uei» »
EE 33 E: 3 E, r:eve‘;:f:z: °
i3 H 8 H S vE TESTS z 9 lu noTES ON:
:z <|%w ] ::‘ > . . | LEvaTION r v N DR SCRIPTION AND CLASSIFICATION ::::: ::,::::‘
:S:E::::ag,: ,'5_: « H : 3 cHARACTER OF
:g HRAFHE HH o!s HE !!: : . DRILLING, &TC,
LRI I R R -l R s
i /52.8 |\ ©

Note: Hole drilled to -
15 FT. with 6 0D

3 1/4** ID auger. Shelby
Tube pushed from
15-175 FT.
-Soilmaisture Equip-
ment Corp Model 1920

lysimeter set to bottom
0-11 Gravel {GM)-Medium to coarse; subrounded with ¢
of hole after first pour-
5- ‘I:aorgglaer‘;n%t.:cneocf‘ahyght brown (5 YR 5/6) silty sand and ing ~1 gallon of slurr

e e consisting of silica flour
and water down hole

to fill 3" hole made by
Shelby Tube. Loose

N sifted soil placed on

top of lysimeter to depth
of 12 FT.; 5/8" ben-
tonite pellets placed from
11-12 FT.; added ~2
gallons water to pellets
then backfilled to within
~5 FT. of surface with

& OD AUGER

N

N E RSN SRR EE NN BT W

/4.8 -

y more loose sifted fill.
vl Tubes from lysimeter
v routed to surface
4 through 1 1/2” PVC,
B | 11-17.5 Sand (sM-5C)-Pale vellowish brown (10 YR ~Lithologic description
| 62k sthn weathered with orange oxidized staining; based on visual examina-
4 | very fine grained with large amount clayey silt. tion of auger cuttings.
/5 .
s7 K
37 . McEata
/BE.3 WA
- BOH = 175 FT.
2
20
4
4
.
-‘
.
.. o?ut SPOON: ST » SHMELSY TUBE: TR

HMOLE NO

S mmirins o s ercans o oman | EVAPORATION PONOS L2

ey e—— e
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GEOLOGIC DRILL LOG RANCHO SECO 12334 /o I | B/
BITE . COCRDINATES ANGLE FROM HMORIZ.|(BEARING
EVAFPORAT/ION PONDS NEE 7+ L8 L +BO NOM/INAL 20° ‘

VRGUN . . COMPLETRD ORILLER DRILL MARE AND -OQIL HMOLE SIZEK OVI'.URQ.N‘"J ROCK (".) [TOTALDEPTH
| 9-5-85|9-9-85| AKLENFELOER CAME-7S & : E2DFAT
CORE RECOVERY (’YJ\' . ‘ COREK IG;II SAMML EY (Bl TOP OF CASING GROUND KA. i DEFTH/EL, GROUND WATER oErTH/EL, TOP OF ROCK

CN/A va \ o | mMA 3T oRr

BAMPLE MA.\_&I. WEIGRT/FALL CA‘]NG.LIPT N HMOLE: DIA./LENGTNM LOGOED avY:

1RO LB/BOY | BACKANLED W GROUT| - R. NELSON)

el S35 e u WATER

:2 : : : : g =’ 'RTEESSTUSRE g NOTES ON:

: ; : : 3 ; :' . : s = VAT!ON i . 5 o RIFPTION AND A 4] ™TON WATER LEVELS.

wel o] 8 6z ;: : w | ELE 4 9 ; hast " CLASSIFICA WATER RETURMN,

S3lel telEl 30w S l, @ . 2 CHARACTER OF
;n::,;,.; :: ;55 ° g !gg e : H DRiLLING, ETC.

: 73 A n - i - N N
e Sl iV I R e
0-4 Sand (SM)-Grayish orange (10 YR 7/4} very fine . .
JTITIT] | greined with large amount {4D-50%) silt and finemedium | * CTS=Continuous
- gravel, i Tube Sampler
/373 i )
IR 465 Gravel (GMGP)-Fi i nded with
= 5754 5 AT T atvins s ;e comen e
/348 £55%4 | 6.5-8.0 Clay (CL-5C)-Pale yeliowish brown (10 YR 6/2)
} Z to moderate brown (5 YR 4/4) with 30-40% fine-medium
/2R .S e _wnd gravel; low-medium plasticity.
N7
SRR &7 ,_
2’ 51/.5 /5 ’ - = 8~16 Sand/Gravel (SC, GC}-As above but sand and
~ — gravel predominates; with some {(15%) cobbles in clay;
}/}/’ gradestobeiow.
- 5-G|ASF - 7/
Wzsio#| /a/z| 40 GO0 T
W | STORED TN 5 |
JAR /5=t o
5, 3 8-/0-/6 . R9%
2"/ 55 Z¢ /253 5
S m

Q ' 0 16~23 sand (5C1-Light brown (5 YR 5/6) finemediom "
wi\; 2.50.9 SGZ SASA~ -+ G grained'v_dr;_hlarge ar:?oumr?;g:‘w%) sitty cla';";e:)nw e
\) 0 : 20: plasticity; trace coarse sizes. } o

#&H-9 m
o555 ¥
- -
. /8.3 [
g% 255 607 | s ]
AT R 25 7529 S 5 o el b 10V 5
y? g (] i 1 r: bl ther-
P et JUHlot Sy e yraines wih e rang . bick weher
/5/5/G|
s Us L oz | T
. ] BOH = 29 FT.
=
<
-
3
e
88 = SPLIT SPOOM. $7 = SMELSY TUBE: sure HOLE mO.
O o DENNISON: P = r"rc'ull: 0 = OTHMENR £VAPORA7/O/V /00”05 : : 5-/
HacE -1 o=+
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GEOLOGIC DRILL LOG | <arcwo szco jozmzd | s e s | B2
CEVAPORATION FONDS | WS A8 E/2rdl NOMINAL | 20° | ——

9-t-B5

9-4-BS

KLE/NFELLER

DRILL MAKE AND MOOEL

CME-75

HMOLE BIZE |OVERBURDEN{"T.)

mocwx (*T.)

[TOTALDEPT™

&3 F7

N/A

cORE RECOVERY {FT /w)

/V/A

CORE BOXES|sAMPLES KL TOP OF CASING

/SE.9FT

9 N/ A

CROUND EL. fﬁl"l‘/ll., 6_.°U~D 'AYFR

oKy

DEPTH/EL. TOP OF ROCK

BAMPLE MAMMER WEIGHY /¥ ALL

CABING LEFT IN MOLE: DIA/LENGTH

BRES-1-1-3 3-% 3 4

|55 ==

N
| N 487

8 K5~

/127.9 -

11t v
I

11-14 Silt (ML)-Moderate yellowish brown {10 YR 5/4)
with some {30%} very fine sand; slightly weathered with
P trace of orange & black oxidized staining; damp.

/&L D

silt; trace clay; damp.

1
Oy

14-17 Sand (SM-ML)-Moderate yellowish brown {10 YR
RNNNRR 5/4}; very tine grained with large amount {30-40%)

. 7 - .
140 LB/ 30 BACKA/LLED W) GROUT| R. NELSON/
5 27> ‘ ‘ .
%5 > WATER
HHE .:. tl3 g%, PRESSURE o
A IHAE R - s |5l A
£ 3 g ° M v ::z 5 H - oy [ELEVATION R v Ny PESCAIPTION AND CLASSIFICATION WATER WETURN,
Solel BBl S: Wl a i/ 5 lu ¥ . |3 CHARACTER OF
;n e %y ; Veloe Sl oz tgazl e < In ORILLING, ETC.
ce|iig|dfe| IEE|S 80|27 2 3
e[ Xjy|3l0|® [ L - 1 o .
< <lv H
L] 4 "
S 72-6°5 /E8.2 | O b ~Hole drilled with
2"|/-510.9|=; e/ 31/4” 1D 60D auger.
. 1 0-6 Sand (SM)-Light brown (5 YR 5/6) very fine grained * CTS=Continuous
with large amount (30-40%) of silt and some {20%) Tube Sampler.
- fine-medium subrounded gravel; few cobbles; dry.
N »
o 25129 00%\| 7 RS /32229 1M
NN
AR ; .
ss g-5-5 OUTE /O OF i 6-11 Sitt (MH)-Moderate brown {5 YR 4/4) 10 paie
VA= 3 B 12| brown (5 YR 2/2): trace black organics; some (20%}
£ 3 SFPA0N LANIR i ! clay low-medium plasticity; damp. ’
/O

ON /E/. D N
SsS | E=5 RHIHP
= /.51.5 = - © 17-22 Silt (ML)-Moderate yeliowish brown (10 YR 5/4)
- +— with black oxidized mottling with some (30%) very fine
- sand and trace clay and rare fine-medium sand lense;
S0 - damp (as 11-14).
. //&.9 +
5 e By
Z V55—
= B 22-29.0 Sand {SM-ML)-Moderate brown {5 YR 4/4)
25- b-{ with black oxidized {or manganese} mottling; very
Q . fine grained with iarge amount (40%) silt; trace clay.
NEZEZ e 7| otas s SIER ' -
Uy NN
S5 187775 _ g ABNRAR o
S5 T :
B so00,4 | P
| =03
! - .
-
. o PAGE_C 25
i 1 | =a - 0 )
- i =5 e
S8 » APLIT SPOON; ST » EMELSY TUBK: )

O = DENNISON. P o PITCHER, O =« OTHER

sITE
] NS NLANLATIAAAS DAL

3
HOLE mNO.




2/
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GEOLOGIC DRILL LOG

RANCHO SECO /2234 ) o /| B-3
EVAPORATION PONDS | NE2+30 ES+60 MOMNAL s0° —
BEG YN COMPLETED jORILLER DRILL MAKE AND MODEL noLe siztL [Oovensurpen(rr)inocx (¥T.) [ForaL oErra |
9-5-859-5-85| ALEINFELDER CAIE =75 &” S8 FT

N/A

CORE RECOVERY {FT /a)

CORE BOXES

N/A

7’0o

SAMPLE S IIL TOP OF CASING

NJA

GROUND EL.

/L2 OFT

i‘ OEPTH/EL, GROUND WATER

LY

DEPYM/E{. TOP OF ROCK

SAMPLE HAMMER WRIGHMT/® ALL

/40 LE /30"

CASING LEFT IN MOLE: DIA,/LENGTH

BACKF1LLED W/ GROUT

LOGGED BY:

R NELSON/

D =« DENMISON: & = PITCHER: © = OTHEAR

EVAPLORLTION FPOr/oS

'R
V12 > WATER
IizE|sEls (i, | PRessure 9 woves
rolateialate 1ok YESTS S 1y noTEs On:
:i H S M H .:z ;: . L | StevATION E v e DESCRIFPTION AND CLASSIFICATION ::::: ::::::‘"
iol ¥z :: o|vdl i Sale. H Rt cHARACTER OF
toldlslgw 3 ‘.‘: oy % !!: e <« i= ORILLING, ¥TC.
cjajzfajels ‘T oelEY i 3 ’
R . .
SS /.50.8 8-5-4 /43 O it {171 0-2 Sand (SM)-Grayish orange (10 YR 7/4), very fine -Hale drilled with
2 . =) grained with large amount (40%) silt and small amount 31/4* 1D 60D auger.
b , (10%) gravel. .
/- 4/ 1 29%) * CTS=Continuous
"‘.A: E‘ Tube Sampier. .
14 t
.S‘ \
s
[glg .
55 O !
N BV E g e
2 43 T N ,
s 2-14 Gravel {(GC-GM}~Fine-medium subrounded with
- "AF 1 large amount of sandy, silty clay and cobbles.
Q o | RECOVERY 2’5 '
X - X
ONz.slo2| 167 | 7o0|sandrs ; T3
U\ S4VED IM R _gy
5 Pz 70 AT
2" /.51 EA 4
_CE Lyl
N
N VFLE R
S T
o . A
INES\08 207\ Disrpeser;| s20 | 1A
oR SaVED 1744k ]
/5 - +—  14-17 Sitt (MH)-Light brown {5 YR 5/6) trace of
55” L5\ 5 G- o . ol ey fine sand; silty; medium plasticity; trace of orange
="/ . 70 5 & black oxidized staining.
- 1
2o —
Wasies 927 | 7 KlsF :/7 1722 Clay (CL)-Light brown (5 YR 5/6) silty with
S Y R large afmount '(30-40%) fine-medium sand; low plasicity;
204 L1 trace coarse sizes. :
55/ ,.5l,5 Z.3-H B B
SN E NS N
7 - ot
-% 3;24—)28 Sand {SC)-Moderate yeno»;vish brown {10 YR
- P (VO very fine grained with some (20-30%) silty clay
£ /5 2053534 ZE5 . /ol becoming siightly cleaner with depth. "
2” . . 5i éc RL 9 .
; T
: | . /
0B T.Z 18878 = i .
@ | 4 { BOH = 28 FT.
304
’; -
; o 4
i : | :
1
, | : GEQ [ia)
| ! zLo-
— i — el | {
18 » LPLIY SPOON: ST » SHELAY Tuex: jeire

NOLR NO.

HM&CF i9-1
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. PROIJECY . OB NQ, SHELT NMO. HMOLE NO., :
GEOLOGIC DRILL LOG |"Eiveso seco ZEsa [0 [
sTE N . COORDINATES . ANG LE '.Oﬁcﬂﬂlll. BEAMING
EVALORAT/ON FoNDS NES A0 E//+6G NOAM/NAL 0
PEGUN COMPLETED |DRILLER DRILL MAKE ANOD MODEL MOLE 312K jOVERBURDEN({FT.}{nocx (rT) [rovaL oRPTH
" . Pl '
9-4-BE| D-5-8B5| KLE/NFELLER | | CME~-T75 &” | 29F7
r{-1.1 4 RECOVERY l'YJ‘) CORRK SOXES|SAMMES |[Ki. TOP OF CASING GROUND ®EL. DEFTH /&L, OROUND WATER OQ’YH/.—L. ror oF IOC»“
N4 VA 1o | A /23.8F7 ORY
SAMPLE MAMMER --lﬂmllzlbl. CASING LEFT 1M MOLE: DIA,/LENGTM LOGGED @Y
/20 LB/30 BACKFILLED W) GROUT| - R. NEL so,v/
wsl: WATER
i *g: :E :oe, PRESSURE °
ol : 8 >t 9 8 ] TESTS 3 . NOTYES ON:
:: ¢ e M § ::‘ ;E ] .- CLEVATION E v S DR SCRIPTION AND CLASSIFICATION ::::: ::::::'
S5 lel{elE{ 5 1ud] w PRI u z { CHARACTER OF
H Sir %l Vel &gt @t tg22 e <« I DRILLING, ETC,
HBEHHHER AR IR TR H
g M . & I3 b 3
218 L .

*o , /F3.8 | O {Hl 0-2 Sand (SM.GM)-Gravish orange (10 YR 7/4] very ~Hole drilled with
052504 167 s | T e e SOS wate | 2VATIOS 00w
Y] : =2 [ - * CTS=Continuous
ss R Y2774 -_ ‘L‘ ‘;‘h— 2-4.5 Gravel (GM)-Fine-medium subrounded with Tube Sampler

VI 2t LNPE| fime-very Tine sitty sand. '
/39.34 Wi
5
- / 4.5-8.8 Clay {CL)-Pale yeliowish brown {10 YR 6/2)
B to moderate brown {5 YR 4/4) with some {20-30%)
:J/L_. fine;nd, silt and fine-medium gravel; low plasticity.
5SS |7&é-~ _‘/ )
2" 50873 VEV I V774
/0 JHJ1I-] 8.8-12 Sand (SM)-Moderate yellowish brown (10 YR
Q agatt 4{4) fine-very fine grained with some (~30%) clayey
o i ST, micaceous.
WSzsb.6l 227 : =
N} . ° = bb[-
O ‘ /3484 1 ] 9-4-85 ¢
/S i 12~15 Clay {CL-CH)-Light brown {5 YR 5/6) trace of 9-5-85 .7
52'5”/.5 /-5 = MO/GJ- _/5 very ﬁne—sa!nd; silty; medium plasticity; trace arange
] L &black oxidized staining. '

/28.64/5 ///J

Q ’ ¥
W z.509| 36| SASF . -
O i 15~20 Sand (SC)-Light brown (5 YR 5/6) fine-medium
N _ i, y grained with farge amoum (30-40%) silty clay; low
SS L-5-70 ] plasticity; trace coarse sizes.
= A-YV ) = g
¥

IE2.8 420

20-26.5 Sand (SC}-Moderate yeliowish brown (10
YR 4/4) very fine grained with some (20-30%) clay;
grading to fine grained with smail amount (5-10%)
silt @ ~ 23.5.

ss 15203/
25103 =/ |

o g i dd

nl 75
NG S
)
?&)
N
m
0
i
- >

VAR~ 4

S
/72 s - '
/7.3 # L 26.5-29 Sand (SC-5P)—Pale yellowish brown (10 YR
6/2) 1o moaerate yeliowish brown (10 YR 5/4) fine

/7-5828

[ N

iy e | T R et oo S 31
' 4 BOK =29 FT.
30+
]
- !
] PAGEL A7 0F 125

83 * SPLIT SPOON; SY = SHELBY TUBK; sITR -OLE NO.

D o DENNISON: P o PITCHNER. O = OTHER EVAPOPA;’/O/\/ POA//jc_‘ -
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m1 C 0104

" . PROJECT Jom MO SHEERT NO. HOLE WO,
GEOLOGIC DRILL LOE | Rivcro scco [
.ITE COORDINATES - ANGLE '.O: MORIZ. |BEARING
EVALPOCRAT/ON PONDS NLO + OO LL*E0 NOAI/NAL 20
IEGUN ~ |comriTED [oRiLiuEn DRILL MAKE AND MODEL HMOLE SIZE {OvERBURDEN|FT.}{ROCK (FT.) lroraLDEPTH
9-&-85 9-&-85] KAE//VFZ'ZDE/? CHE-T75 &” |z AT
cong mEcovEmY {FT./%) CORE WOXES|SAMMES KL TOP OF CASING |GROUND L. OEPYM/EL, GBROUND WATEN DREFTH/RL. TOP OF ROCK
N/A A e | ma 141.9F7 orRY |
L IsAMPLE MAMMER 'IIGNYI'ALB CASING LI'Y. 1M MOLE: DIA /LERGTH . LOQIED BY:
| 12018/ 30" BACKFILLED W) GRoUT | R. NELSON/
$.5102 WATER
HEEHAEH : PRESSURE 0
rE N H HHERRER TESTS 9 |u ) NOTES ON:
e i 2 o|v 8 s r-; » ELEVATION E v ;' DESCRIPTION AND CLASSIFICATION WATER LEVELS,
" v [ ] - . zi2 ° - Iy - R WATER RETURN,
safels|®le|2: W0l w ’g_ w ¥ y r |2 cramacTER OF
;a;‘;;',; «;n: 22y ad !!;, Q : - DRILLING, ETC,
R R :
S, 8 56-@ /LD O FIHE /| 0-1.5 Sand (SM-GM)-Grayish orange (10 YR 7/4) -Hole drilled with
2 1510 -] 44N .!L. very fine grained with large amount {40-50%} silt and 31/4" 1D 6 OD auger,
/0L A : <! t~fine.medium gravel. .
14]im * CTS=Continuous
M Tube Sampler
[ .
: A > 1.5-7.5 Gravel (GM)-Fine-medium subrounded with
-J. | fine-very fine sitty sand and cobbles.
5 lwr]
]
<4»
/344 AN
. -2, ] 715-8.2C l {CL}-Pale yellowish b {10 YR 6/2)
525// VA VA] 622 /33,7 _+ / fme -very > ne grame: ;K:\ ;v::e (26?/32my sand.,
/0 :1H E B 8.2-10.5 Gravel (GM)-Fine-medium; same as 1.5-7.5.
*Q VERE /‘ : ’
Wilzsl4| s67 Y3
\\\$ -] -t
J N : -/ 10.5-15 g'iﬂ (CL)-Moderate yellowish brown {10 YR
-t L1 5/4) to pale yellowish brown (10 YR 6/2} with large’
ss /.51 5 7-/5 -/4 amount (40%) very fine silty sand.
2” P /.5 == 1/ .
1269463
AN UNUEAELE 14
AN O AV It oy A P
1\ MELTE /?" SAVED - . J} 8
sS /42627 N L Ik v
CAVAAVAY == 2TASF L1116 15-24 Gravel (GM)-Medium coarse subrounded, sub-
A1 1% rounded with interbedded moderate yellowish brown
118 {10 YR 5/4) fine sity clayey sand.
Z0-x} |4
: : ¥
LN .
BARYY
: 4k
: BIRLY
/79 quilh
4 BOH = 24FT. -Auger refusal @ 24 FT.
25+
:
SO0 ~
s 3
; =
o] PAG EJ.J.,,;.OFLL)
83 = SPLIT YPOON. 8T = sMELaY Tuec: T ®OLE MO,
O = DENNISON; P © PITCHER] © = OTHER EVAFLPORLT/ON /DO/VQS =

MA e .a .




mer ¢ 0104
GEOLOGIC DRILL LOG |“Riwvewo srco Doz 70 (552

Isire

COORDINATES

EVAPLPORATION PONDS| NLO#+OO EI5+00 NOMNAL 1l 20° W———

sEGUN COMPLETED [ORILLER . OMILL MAKE ANG MOQEL “OoLE SIZK ovzn;una:n(ﬂ.l mock {Fr) roraLoErTH
k ) Y
9S-5-85 9-6-85] KLE/NFELLER CNME -75 ) EB F7
CORE RECOVERY "7.[\) cong .o‘l'l SAMPLES [EL. TOP OF CASING  (GROUND K. OE YW/ /&L, C._QUND WATER DEPFPTH/EL, TOP OF ROCK
N/ A4\ 7 vA /4B.0FT DRY
SAMPLE MAMMER WEIGHT/FALL CASING LEFT IN ;lol-': DIA. /LENGTX LOGGED BY:
/4O LB ) 30" \BACKFILLED W GROUT | R. NELSON/
i > "
¢33 > WATER
G -:-: P o, PRESSURE o
A ¥lo 2 S (S« TESTS : S lu NOTI: o:;-‘.
:3 8 S M e ::z ;: - | mrEvaTion SRR H DESCRIPTION AND CLASBIFICATION ::;:. :.Tu.’"’.
26 |%|z HHE '8 LT ;." « ¥ H 3 : CHARACTER OF
To|oln|Slull Vuloz |84 lg2> a < (» BRILLING, ETC.
cz|8i|dlelc tE|ST SRR 2 H
FYRE - HER . 9 g H )
S £ N . _
C) /.500.6 52 /48,0 | O -'.:'.‘."./ 0-2 Sand (SM-GM)-Grayish orange {10 YR 7/4} very ~Hole drilled with
2’/ 4 . 4 ST fine grained with large amount (40-50%) silt and fine- 3 1/4" ID 6 OD auger.
44 \ K= medium gravet,
' /4£5.0 it
. i
M |
14|14 2-8 Gravel (GM)-Fine-medium subrounded gravel with
4 fine-very grained silty clayey sand: few cobbies.
S |l
da P‘
1114
s ) IP
S
140.0 =

8-15 Clay (CL-SC)-Moderate brown (5 YR 4/4) to
moderate reddish brown (10 YR 4/6) with large amount

242 - {~40%) fine-very fine sand; low-medium plasticity;
< 76 25eg.s|/00 e Y gradational to below.
35S 2-68 3 / o
U > _/5
. /33.04 /5 4ff
Shizs\.s| Z% RHAEELE
76
‘ LY 15-21 Sitt (ML-SM)-Same as above but grades to sik
. me= “ with some {15%) very fine sand; slight plasticity.
P VP VP e :
2 () pn N
S
ezo4 W
z 5773 2/'
A Ve |
- L/ 21-29 Sand {SC)-Moderate yeltowish brown {10 YR
LSS 5/4) fine-very fine grained with large amount (40%)

clay; trace silt; damp.

)

177
58 & /:‘ 7-E/0 . : -‘;
LS| /S _ P ave
2 e Z , /5.0 XA
; | 1 i BOH = 29 FT.
i s * 304 ||
: : 7 P
‘ Lo T .
; . i 4 P
. L | I
. | i o -
: : ' ‘ S
: i 4 b q
i . H 1 ' R " ———
1 t ! - :
I NN A - GE 97 OF 5D
. ‘ ! d ::-1 L1 PA OF .
8% « SPLIT SPOON: #T o SMELBY YuBK; jeive B HOLE NO.
" D e DENNMNIRON® B o Biveaime . o o e — - Pl AV Y A R S —_— L —_



K7 | o w1 C 0104

PROIECT Joa no, SHMERET MO, i “MOLE NO.
GEOLOGIC DRILL LOG RANCHO SECO /2334 ) ) | B-7
TeE . - | COORDINATES ANGLE PROM MORIZ, {BEARING )

EVALORATION FONDS | NSE+SO E7720 NOAI/NAL , 20°
sEZoUN COMPLETED [DRILLER DRILL MAKE AND MODKL- ~MOLE 3I2% |[OVERsURDEN(FT.)|ROCK (FrT.) lroraLoErrm
. . : %
9-G-85|9-6-85 | KLE/NFELLER CME-75 &’ : . \ERgFT
CORER NSCOVI.V‘(PT./\) CONKE BOXES|aAMMES (K. TOP OF CASING GRNOUND EL, DI""[.‘L, GROUNMD WATER DEPTH/EL, YOP OF ROCK
VA A s | M4 /#3./ F oRY
l_A.’I.l HAMMER WK NT/’:/LL CASING LEFT IN MOLE: DIA..[L!NGTH LoocED BY: "
/90 LB/ 30" | BACKEILLED W/ GROUT | R. NELSON,
¥ 5l : WATER
HH gi’ :E 3 oqE, PRESSURE e
;: > : ; ; 9 3: TESTS 3 v uoTES OWN:
:5 3 8 : 3 ::z ;% i : « |ELEVATION § v B DESCRIFTION AND CLASSIFICATION ::::: ::::::"
JoitlzlCiel o Mol 151, ¥ . Fat CHARACTER OF
;95;;'; g: SEL i ’52 o : M ORILLING, ETYC..
d r 1 2
§.E§§§§§!‘°E"i °
/E43./ | O 4 ~Hole drilled with
b ~ 3 1/4 1D 6 OD auger.
4114
'.1‘ ! g;g.'fsir?;::‘l{(gm);&iyn::gdium subrounded-with cobbles. T\]C;S;Cr::lx;?uous
ol
Tl
S 44in
1K
<14ll4
/3.6
Z5-9 T '
o 525:/ /.55 T= j Tt/ | 6.5-12 Sand (SM)-Moderate yeflowish brown {10 YR
! g :‘:"__J 5/2) to pale vellowish brown (10 YR 6/2) with some
e ack oxidized staining; fine-very fine grain
. i M orange & black oxidized g; f y fine grained
/O =4t with some {20-30%) silt; clayey from 6.5-8.
g5 7-/2-/9 . Q
2” 7.5 /-5 =Y _":‘"'
. -lq- 33 .F_‘
§u r30./4 |
44 . . .
SPL R, . _ 12-15 Gravel (GC}-Fine-medium subrounded in moder-
ég}% 2409 562, gﬁﬁgg/?/‘vfp) :%3 :tralg'eﬂgwagﬁ brown (?0 YR 5/4) silty clayey fine
(\j (JA h . ~J4
/E8./ /5
sé:u r.0l0.8) 807 8./ . KA 15~17 Silt (ML)-Moderate yeliowish brown {10 YR
fes =073 e = g/4) v:rith arange and black staining; same as 6.5-12
/0 - ut silt predominates, '
27|55 Z5 . /2G./ - v
oS :/ B 17-24.4 sand (SC)-Maderate yellowish brown (10
L " /] fine-very fine grained with targe amount
L\:; 25/.2 48% 97‘/(-19/: 20:/6 {30-40%) clay; trace silt; becomning palg.- yeliowish
U\(\\J Ry 7 brown {10 YR 6/2) @ ~ 23.5; moderately cemented
_/_ with fine gravel,
Ss V2-E7-50, </
AV IV - / 7
= - Z 1/-*
: d : . -Auger refusal ® 24 FT. .
AT (/8.7 | YiE R
25 4 FT.
4
-
20—
.
1
; ) | z
. § /} ) by
B L  [PAGE /o0 OF 185

HOLE N0,

4

- i
B3 = IPLIY BPOON. 87 = BHELBEY TuBE: svre W

© .« DENNISON: f— PITCHER: © = OTHMER EVAPORA T/O/V /DO/L/&S




mr1 C

0104

o PROJECT JIO® nO SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG |"irecro seco Vzzss |V e ) [5-a
TE X COORDINATES anGLE rnou HORIZ, [BEARING -
EVALORAT/ON AFONDS, N38B+20 L/12+30 /VﬁM//VAA 20° —_—
eEGUN ‘ COMPLETED [ORILLEN DRILL MAKE AND MODKL MOLE BIIZ [OVERBUNDEN(FT.}IROCK (FT.} ITOTALDEPTN
”
D-5-85] 9-5-RE| KLLENAFLLER CME - TS & e7.2F7|
CO'»."ICOVIIY ('T./\) CORME BOXES|sAMMES (KL TOF OF CASING GROUND KL, DEFTHM/EL. GROUND -_AT‘. DEPTH/EL. TOP OF ROCK
Y7 w0 | MA /L8.2 FT LORY
SAMPLE MAMMKR ﬂllGNT’FALL CASING LEFYT IN MOLE: DIA,/LENGTNM LBGBID Y
/4O LB [ 20" |BACKFULED W/ GROUT | R. NELSON,
v Il WATER '
ve E HHEE - PRESSURE o
AT al219 8¢ TESTS % | . NOTES ON:
g0t |YiQie: » 2 4 . WATER LEVELS,
[ 4 < < v ™ Q .: ; > (] - KLEVATION : (.J . DESCRIPTION AND CLASSIFICATION WATEA RETURN,
!'S iz ‘: 3 '8 . g g.’ w . H H { eMARACTER OF
1ols|5idlely [Feloza| 8 jzz2 ° < |- ORiLLING, EYC.
cz|dl3liiejq Iyl ac|E" 2 x ’
ne| 3 = iI10) - S LR 3 °
3l ‘
s NL.S\V.E e 48.2 | O - : -Hole drilled with
2" ~ 2 : ot 0-3.5 Sand {SM-GM)-Grayish orange (10 YR 7/4) 3 1/4" |D 6" OD auger.
1 very fine grained with large amount (40-50%) silt and
“1 fine-medium gravel. * CTS=Continuous
hat Tube Sampler
/4.7 -
2 . .
5 "/ 3.5-7.0 Gravel (GC)-Fine-medium subrounded in fine-
- “Va [ very fine moderately cemented clayey sand with
525;/ 1.0 /.0 ES '5% -1 / 2 cobbiles and clayey silt.
{4
/2.2 4 Y&
A S 7-9 Sand {SC)-Moderate yeliowish brown (10 YR
- S 5/4) Tine-medium grained wuh large amount {40%)
Py silty clay; trace gravel.
‘ /39-2" X _‘://
: /o= || 9-12Clay (CL)-Pale yellowish brown (10 YR 6/2)
sS 7-/074 _1 to moderate brown (5 YR 4/4) with some (20-30%)
Pk 1515 == _‘/3 tine sand, siit and fine-medium gravei; low plasticity.
- s
*Q TKIAUT] 12-15 Gravel (GC-GM)-Fine-medium subrounded in
N ) moderate yellowish brown clayey medium coarse clayey
¥\8§\V 2.5\0.7 252 _‘:/J :t4 sand matrix,
AN . .
Wl
s;\’ == /33.24/5F "
27 /55 = »
] ] 15 ~ 20 Sikt (ML)-Moderate yellowish brown (10 YR
B || 5/4) with large amount (40%) very fine grained sand,
Q _ trace clay; gradational contract with below.
y b . 4 s
&\;25 24| 967 ¢ KISF alililc
3 (- ] ,
SR pRE 72 /28,2920 T
="/ = 1 - 20-23 Silt {ML}-Moderate yellowish brown (10 YR
~ t— 5/4) with small amount {15%) very fine sand; trace
- clay; slight plasticity.
.Q . /ES. 2 4 -
&\25 /.8 7ZZ TS T 23-25 Sand {SM)-Moderate yeliowish brown as 15-20
U?\‘T : : T but with ~20% clayey silt. '
\! : i EERRS
— [E2.2 A5 H—=r
52 |o-8jo.8 5 5% ATHFH9] 25-27.2 and (M) -Moderate yellowish brown (10 YR
/ >l klr=1 4/4) very fine 1o fine grained with smali amount (5-10%}
~ SRR NN A iy
S2.10.710.7 525%. |\ /2/-O e =
. - BOH = 27.2FT.
o )
| : ! “1
% : lzc -
b D i
! : : . !
' i | - 1
; P - ‘
; ! ! i _
. . ‘] P i 2 5
—. A i —_—
88 + BPLIT SPOON; 3T = smELBY Tusg: |SITK l“oL- CT-R ‘
O e DENNIZON: B = BiTruEE: A - Avaea | LN/ ALIDALD ATt~ a s ——  —~—
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GEOLOGIC DRILL LOG | =irvewo seco jomsd | ey | BD

EVAPORATION PONDS

N3E #/8 E5+00  NOMINAL

s0°

2

BEG UM

COMPLET

-&-85)

2-6-85

[ {-] ORILLER

KLE/NFELDOER

ORILL MAKE AND MODEL

CME-75

MOLE $IZE

é”

ovERsuURDEM(PT.) l-ocu (r.)

[TOTALORPTHN

24 FT

CORE RECOVERY (FT /%)

/A

CONE BOXES

/A

BAMMLE S

=)

L. TOP OF CASING

N/A4

GROUND R4 .

/8O SFT

BEPTR/EL, SROUND WATER

LRy,

OEPTM/ L. TOP OF ROCK

ISAMPLE MAMMER WEIGHMT/FALL

140 L8/ 30"

CASING LEFYT 1IN MOLE: DIA./LENGTN

BACKF/LLED W/ GROUT

Lo00QED BY:

R WELSON,

IS "
. 0I5 > | WATER T
B E,‘, H => PRESSURE o .
rul2|t|e 2 S 1%« TESTS ° NOTES ON:
\ == ° 3 Sle . ;: = . | SLEvATION r:- v & DESCRIPTION AND CLASSIFICATION ::::: ::::::‘_
HAHH :: ;: :8: 1 S:lu ¥ : I o ‘ cxARACTER OF
In-l;-'l: ::«:Es' :- !!: < |= DRILLING, ETC.
EHEHHHES AR LN - s
$3]g'y : ! .
/50.5 | O 0-1 Sand (SM-GM)-Grayish orange {10 YR 7/4} very ~Hole drilled with
/#ED. 5 - tine grained with large amount {40-50%) silt and fine- 31/4” ID 6" OD auger
J l“ .‘ I.\r;nedium gravel. ’
Hidld ] ] N ¢ CTS=Continuous
- 1-4 Gravel {GM}-Fine-medium subrounded with fine- Tube Sampler
4 r }‘ very fine siity sand; few cobbles.
{1414
/5.5 V
= —/—4
VE/6°33) . ‘
525,/ /5.5 55 ] / 7} 4-9 Clay (CL)-Moderate yetlowish brown {10 YR
] L 5/2) with large amount {40%) fine grained sand and
_/ fine gravel.
sl 1
: ok
]
-
ss = T ®
2// /.5 /-5 59 - 2
/5: 8-24 Gravel (GM-GC)-Fine-coarse with cobbles in dark
) yellowish brown {10 YR 4/2) sandy siity clay; thinly
A interbedded finecoarse sand layers.
I
SS ~[L-/5 .
RN TP
-
xQ P ASF |£o WA
Ne2SV2| 48T | oS ruRBLD; U
S 40 vaq T
55 <=/ e
W/ EVE : '
X4 75V 4 /2.5 - 5 -Auger refusal @ 24 FT,
- BOMH =24 FT. '
E5 -
304
-
- 7 5
s PAGE /0 0F |
S8 » SPLIT SPOON; SY & SHELDY TUSK;

D = DENNISON, P o PITCHER; O'= OTHE

1 EVAPORATION PONLS

HOLE MO,

~-
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GEOLOGIC DRILL LO

rPROIECT

RANCHO SECO

L/2354

SHMEET NO,

/e /

HOLE NO.

E-/0

EVAPORATION PONLS NIBE+/8  E/E+00  NOAMINAL so°
sgaun COMPLETED |ORILLER - DRILL MAKE ANO MODEL nOLE s12€ [ovERBURDEN|FL)|ROCX (FT) [roTaLoErem
D-G-85| 2-6-85| KLE/NFELDER cme-75 | & E9FT
CORE RECOVERY ('7.[\' . COME SOXE S {BAMMES XL, TOP OF CASING IGROUND EL, DEFTH/EL, QROUND WATER OEPTH/RL, TOP OF ROCK
AA AMA Lo | A S8 Tl oRY L

BSAMPLE MAMMER WRIGKT /¥ ALL

/20 L8 /) 30"

CASING LEFY IM HOLE:. DIA,/LENGYH

BACKFILLED w/ GrROUT

*OGG KD WY t

2 /vaso/v/

S5l > WATER
re E: . £ '.'_> PRESSURE 0 :
HEEIH : 2 S 1%« TESTS . : S iy woTEs On: )
:z - ° M v :z ;E . o |ErEvaTiON ] v e [DEBCRIPTION AND CLAKSIFICATION ::::: :'.:::'N'
fojklz :‘ NI I EERE ' H H 3 cCHARACTER OF
dlrlalw Vel oz iiaz | 525 <« |® ORILLING, ®TC,
AN I HE R LRS- H
rel3lZjajol s 'Y 9| ¢ 3 °
R :
S35\ ,5).0/FZE 58 | © /| 0-2 Sand (SM-GM)-Grayish-orange (10 YR 7/4) very _Hole drilled with
277 7 Pevar fine grained with large amount {40-50%) silt and fine- 31/4° 1D 6 OD auger.
/29.5 411 1 “medium gravel. ’
7 +f,
] NN 2-8 Gravel/Cobbles (GM)-Fine-medium subrounded
with fine-very fine siity sand and numerous cobbles.
s 4l ~ .
] LL 1
: - |
/43.87
/@ ] -
Z-6-8 E ’
L e 5 - 2 8-17 Silt (MH)-Light brown {5 YR 5/6) o moderate
/ . ™ vellowish brown (10 YR 5/4) with some fine to very
39. 8 = 7 tine grained sand and clay; trace of orange and black -
=7 3 ] oxidized staining and clay; gradational with below.,
p2le.s\2.0 80| 5 KsF itz '
_ Vi -
G L5 -
PR - WYY 7 il
/34.84  HH
- :’/'MJW‘—* .
2h252./| 847 | 45| ksA B
? 2 2. A A 5, UM 17-22 Silt (ML-CL)-Moderate brown (5 YR 4/4) with
et small amount (10%) very fine sand; clayey.
20 :
225 JU
5.5\ 5|EE2] wer niilif)2
. Fel
. Ui~
/229.84
ST 2/ ;
s7les|e.2| 887 i
76 ) 22-29 Clay {CL)-Moderate yellowish brown {10 YR
-1 5/4) with some orange & black weathered speckling:
s 2570 Z5 [~ large smount {40%) fine to very fine grained sand
EL /55 7 i/? and interbedded pale brown silt; uncemented; damp.
-
ss =7 | . /"
&5 B =]
c /o /228 N
- BOH = 29 FT.
S0~
. L
| - O
. Yy
251 PAGE /03 OF &
—r
83 = SRLIT SPOON ST = BNELSY TuSE; ]"'" !uon.l LT
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: P.‘OIICT . ]JQ. MO, SHEEYT NO. HOLEK NO.
GEOLOGIC DRILL LOG RANCHO SECO /2334 1o 1 | P=7
urs COOADINATRS ANGLE FROM NORIZ,[BRARING
°
EVAPORAT/ION FPONDS| NE3 +~E£0 EE+EC NOAI/NAL 20 —
sGUN COMPLETED [DRILLER ORILL MAKE AND MODRL’ HMOWLE SIZE |OVERBUROEN(MT.)[ROCK (FT.) ‘ ITOTALDEPYN
I .
9-9-85| D-2-88| KLE/NFELLER CME =75 = i 1OFT
CORE RECOVERY (FY./\I cOnK -oxt:(wﬂ.‘t R TOP OF CASING GROUND L. OEPYH/RL, GROUND WATER DEPYM{ &L, TOPF OF ROCK
/ Z .
/A AA | A AA 122.5F7%  oRy
[samein NAMMER WRIGHT/®ALL CASING LEFT IN MOLE: DIA./LENGTN LOGGED BY: v
N4 | "z R. NELSON/
K WATER . .
H 22 :E 3 :) PRESSU RE o
HARHHRER TESTS 13 | noTRS ON:
:i 2 g : § ::z ;5 : . | ELEVATION r ¥ ; OKSCRIPTION AND CLASSIFICATION ::::: ::::::'
JalElslCteiaztuwole g1 3.y & H R H cmamacTEn oF
o ultiSlu]|y |89l ozl 2s 222 « |- oORILLING, ETC.
cztidliiele 1w®)a” we (& B H
ne|Fig|¥|0] e . 0| g 3 L
R : | -
/92.57 O . : -Hole drilled with
b | 0-2 (SM)~Grayish (10 YR 7/4) f 3 e o
:‘ o grai?\sﬁ%ith Iargerzxoug:aonfg:ilt and gravel. very Tine 31/4” 1D 8700 augers
- -Filled with #3 Monterey
X /40.5 iy sand {from Loadstar)
Q 44 for £-19 test.
. - 2-6 Grave! {(GM)-Fine-mediom subrounded with cobbles .
lu - and finevclayey, silty;ng. “ o -Log based on visual
Q it ) ) . examination of auger
% 5 | L cuttings.
Q /36.5- ‘/ - :
S '/ -8 Clay (CL}-Moderate yellowish brown {5 YR 5/2)
‘\9 :/ﬂ with some fine sand, sitt and fine gravel.
/~/‘3§4'5 7 ?y | 8-8.5 Gravel (GC)
T4 | 85-10Clay (CL-SC)-Same as 6-8 but slightl
/325 /03 A ond, —* HHly more
. BOH=10FT,
] .
.
~
.
-
]
N
-
.
] 0y O
] PAGE /04 OF \®
. a8 = SPLIT SPOON: ST = SHELBY TUSE: "wre . No&.l‘ NG,
O = DENMISON; —~v|7;u¢u: © = ATHUER EVAPORA 7/0” PONDS P'/
HA&CF 19
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GEOLOGIC DRILL LOG | =avcro seco ozsa| /e | o
'l"E'VAPO/?Af /ON PONDS cj&:gt;fa_ £/ 2+ O5 NOoA#/NAL {““9”00: o "1
oas|o-9-a8 xiEmrioeRr | cmeera e | VoA

R
D

A/ A R. NELSON/

-Log based on visual
examination of auger
cuttings.

well 122 a o WATER
:: = [ ; : z s, PRESSURE
. >|¥ > TESTS NOTES OMN:
:: [1H HE : vs L ZLEVATIO 2 b WATER LEVELS,
v < AN "‘ z ;: : - LEVATION : e BESCRIPTION AND CLASSIFICATION WATER RETURN.
o :;:: FERE R - D ¥ . 3 CHARACTER OF
sa|"|afuls (e®|82y]| 8 (323 . DRILLING, ETC.
cz{i|3lileflc IR % e |FTE
s 130t . L 3
Ty L
/4, O 4 -Hole drilled with
’ b 31/2 {D 6* 0D augers.
: 0-5 Gravel (GM}-Fine-medium subrounded with cobbles -Filled with #3 Monterey
- and Tine clayey silty sand. sand (from Loadstar)
4 ’ for E-19 test.
] .
o
.

/35| 5

GO0 AUGERS

5-10 Clay (CL-CH}-Light brown (5 YR 5/6) with small
amount f‘me sand, medium-light plasticity.

[ B B A O N A

/32.5

BOH =10 FT.

PAGE/E50F 175

HOLE NO.,

© s DENNISON; P o PITCHEN; O ® OTNI-. é-VA PO/?A 7'/ OA/ POA/DS . F-Z .

llLIllllJllllllllLllllLlJllllllllllllLlllllllllll

B8 & SPLIY SPOON;: ST = SHELEY TUBK re
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GEOLOGIC DRILL LOG | =

RANCHO SECO

‘|sow ~o,

/12334 /) e /| P-3

SHEET NO. "OLE NO,

SITK .

EVALORATION FONDS|

COORDINATES

N3Z7+45 FE5+50 NOM/NAL

ANGLE FROM HMORIZ. |BEARING

20 —_—

sRIUN

9-9-85

COoOmMPLETED

9-9-85

oR(ILLER

KLEINFELDER

OMNILL MAKE AND MODEL

CME - 75

“oLe sitwe

6 ”

oversuraen(rrlinocx {rr)

ITOTALOEPT™

1O FT

CORK AECOVERY (FY./%)

N/A

COAR POXES|pAMPLES (EL, TOP OF CASING

/A

MA | N4

GROUND (.

DEFYH/EL, SROUND WATER

/8. LFT| LR

DEPYM/ KL. TOP OF MOCK

SAMPLE MAMMER WEIGNT/FALL

N/A

CASING LEPY 1IN MOLE: DIA. /LENGTH

.

LOGQED BY:

R NELSON/

RAE "
» WATER
4] ‘f o H £t 1x,| pressure o | )
A HHHE E I TESTS e |y nores on:
:{ 9 ° M Y ::‘ ;: - o |E-EVATION E ] d DESCRIPTION AND CLASSIFICATION ::::: :'.::::‘
:5 :x :' 2 :8 H 3 ;-: v_ > . : i { . CHARACTER OF
HHHIER R A PP
I HEHHERE S R E R - :
€' 1< . 'y
- - .
IFEA ~Hole drilied with
3 1/4” 1D 6" OD auger
T, -Filled with #3 Manterey
Q % sand (from Loadstar)
W 7 086 1 {GM-GC)-Fine-medi bround | for £-19 test
o rave ine-medium subrounded in clayey .
g ‘ silt/fine sand matrix; few cobbles. . ~Log based on visual
y examination of auger
"( tase cuttings.
grahd
Q Yo%t
2 '-/-ﬂ;
9 840
. A
/40-4'1 T
8—10 Sand (SM}-Moderate yellowish brown (10 YR §/2)
fine-very Tine grained with some (30%) clayey silt.
/(384

10

i.LLILLAJI||n|l|;_._111.+1111111111|lLLAlln:nll;lln

- BOH=10FT.

PAGE/G4 OF 12D

S8 « SPLIT SPOON: ST @ SHELAY TUBK:
O apDENNISON; F = MITCHER; O = OTHEN

SITE

EVAPORATION = FPONDS

HOLK MO,

-3

HMAMCE sa.0
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PROSRCT R : JOB ™O, “|smeeT NoO. “OLE HO.
GEULDGlC DRILL LOG RANCHO SECO 2352 | Lo ) | st
COORDINATES i ANGLE FROM MORIT, IDEARING
E APORAT/ON AONDS 27 RS E/BALSO NOAT/NAL 20°
sgcun COMPLETRED [DRILLER ORILL MAKE AND MOOEL HOLE BiZE cvlu-unﬁzn(n.l rock {rT,) TOTAL DEPTN
9-9-85| 9-2-&4] KZE/A//‘ZZ&E/? CHME=-75 &’ ‘ IO~
CORKE RECOVERY |f1’.l" CORE BOXES{2AMPLES (EL. TOF OF CASING GCROUND EA. r DEFrH/EL. GAOUND WATER OEPTH /KL, l;O' OF ROCK
W/A MA | NA | WA y49.3 FT ORy
T ISAMPLE MAMMER WEIGHT/F ALl CASING LEFYT 1M HOLE: DIA/LENGT® LOGGED BY:
/A N4 R. NELSON/
R >
el é H E T PRESSURE 9 ‘
s N H HEEREH 4 TESTS % e NOoTES On:
1 H S M ol Ll H - o | srevaTion E v |@ DESCRIFTION AND CLASSIFICATION ::::: ::‘::::
58 Slg AHEE N 3 S-2 1l H H H 2 cxaracTER OF
;g!:;.; HEIRE 122 ° < = DRiLLING, ETC.
I E I E I SR R A L :
$elste]” ‘
' /E2.3 | O ~Hole drilied with.
b 31/2” 1D 670D auger.
0 1 / -Filied with #3 Monterey
] % SNt sand (from Loadstar)
% 1¢lir i i . for E-19 test.
. 0-8 Gravel {GM)-Fine-medium subrounded with cobbies
§ J 1 and Tine clayey, silty sand. -Log based on visual
~ d ¥ ] examination of auger
Q S ~{4Us cuttings,
J 4
O _4‘?
~ -4 ‘
/E.3 V .
Y 8-10 Clay {CL-SC)-Moderate brown (5 YR 4/4} with
Y/ some fine sand; medium’ plastlc:tv
/859.3 0 7 //
. BOH = 10 FT.
7
-
-
B
]
: PAGE /O OF 1¢D
A = ._""l,' APOON;. ST » QWELAY TUuBK; [ 1ag 3 . . - . HOLE MO, .
D = PENNISON; P » PITCHER; O » OTHER EVAPO,?A f/OA/ PO/‘/&S o5 o
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Appendix B -~ Observation Well Completion Repor.ts

2453V/50 : hanr fanr (0
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' PROIECT - WELL NO.
- |OBSERVATION WELL | ~anvcro sseco jew-/
. [0e'w0. STE ‘ COORDINATES
2 23L N\ EVALPORAT/ION PONDS| N3 +8/. &/ E/B+ES2.77
QEGUN COMPLETED PREPARED RY REFERENCE POINT FOR l’E.ASUREIENT 13
8-2/885-22-85 R. NELSON 0P OF LY PVE R/ISER
ez PB|ED
_/_euv.-mocsunuce cgs:uc:é{_'_g_ e _
, . /
ELEV. — TOP OF RISER CASING: /5/.2/
GENERALIZED GEOLOGIC LOG _ __p-GROUNDSURFACE | _/__.{?'_ OLQ_
Interbedded fine sand; siity sands .: .: i
and ssndstone/siltstone above '.' ‘. SURFACE CASING
::nm’:vr\l;o.u-;:l. See geologic driil '; ‘. DIA: 8 //VC//ES
Materisl below seal as foliows: "" ". TYPE: STEEA ‘
-176. (SP-SM) - e : :
é}%ﬁ%ﬁé}%ﬁ.ﬁs’mg race : J e BOTTOM OF SURFACE CASING -—————-)—g-s —5— £{7f E
of silt;occasions! weskty cemented, ':
zones. o ‘e ~ BACKFILL MATERIAL .
Med o ari0 e with fine-medium Lo v o) NEAT CEMENT GRIYT]
subrounded grave! . . [ a W/r// 2.5455 55”7-0”/7-5/
e e B 7
sl cna on L)LY TR TG
sari e/ Y Frl b | oa A INCHES
sl Lo |TYPE SCHEDULE <O LPYVC
TOP OF SEAL
ANNULAR SEAL L(_ Ao | ;/-f __2_
e 25 INCH BENTONITE FELETS| li67.7\17.7
. TOP OF FILTER PACK : r
FILTER PACK
vt Fd AQUA MONTEREY SAND
172 7v22.7
TOP OF SCREEN e — o e o e e ]
) SCREEN:
ok L JNCHES TRSCHEDLLE
SO PVC
OPENINGS: WIOTH: (D (O/5 NCAHLS
e MR S VERT ROWS OF SLOTS] =
. BOTTOM OF SCREEN /' 8_2_.2 '?_2 '._2...
'-Cempllznrs (Mnal‘blandlng —— BOTTOM OF SUMP /5—7:-8 -.5-’—7:—8—-
- ;Ir%.::l.llr:;s gy'l ?5? ::\‘d :‘8.;:8 BOTTOM OF HOLE 19_'? by 6—-9_
1 v‘;gou'r:-d 0 195 ft: 3! hole to HOLE Ol 7% /A/C"#[S
) | —— P PR |
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OBSERVATION WELL | <carcso seco

WELL NO.

ow-2

2234 [EVAPORATION FONDS | WSO #20.64 £/+ 98.53
5.27855-2865| . NELSON ““""7“5)"3’ OF S5 Fre

and sandstone/siltstones above
bentonite seal. See geologic
drill log for detalls.

Materis! below ses! as follows:

161.3-162.2 Sandstone (SP)-
Moedium derk gray (N-4}, fine-
medium aralnod weak ly Vi
cemented; cisan] o

162.2-174.1 Sand (SM SP) - \\

Moderaste yollownsh brown

{10 YR 5/2, 5/4) fine-very fine
rained with small smount
10-15%) silt.

174.1-187,2 Sandstone/Siltstone |
(SM-ML)-Moderate yellowTsl

brown (10 YR 5/2) to moderate :
reddish brown (10 R 4/4) with !
vary fine grained sand; very weak tv
rmoderately cemented,

. e

-Canira“zers (Metal banding

.materis! hald by stainiess stee)

 “hose clamps) & 165.€ and 180.7
ﬁ .

*Reamad to 183 ft; 3 hole to
200 fr, -

GENERALIZED GEOLOGIC LOG
T

) v\ s
interbedded fine sands slity sands %!

/48.672

ELEY. ~ TOP OF SURFACE CASING:

ELEV. - ToP OF miseR casing: £ 27+ SS L

Z5

P GROUND SURFACE L /{6,6

‘:‘ ':' . SURFACE CASING

l.I l‘l DIA: 8/NC#£S

' r.; TYPE: 57'5[4

:-: ;" -' BOTTOM OF SURFACE CASING -__.___;_/..7___£4£'{'_9 —
N ucmu. MATERIAL _

L N L/ NEAT CEMENT GROUT

N W/TH 2.5 LBS BENTONITE)

TRE SACA™ CEMENT
‘:' L:' msén CASING
*_' ol oia: F NCHES

o Lhd |7 SCHELULE <O e
L .. ' TOP OF SEAL

ANNULAR SEAL

TOP OF FILTER PACK

_ \,l/60:51-/5.9
e %//VC// 354/704//7‘5&2155‘ /62.0\-/5.4

.f""

FILTER PACK

vt oL AQUA AMONTEREY SAND

e8.2-2/ ¢

TOP OF SCREEN

— e — -

SCREEN:

ﬁ )

oa: F INCHES e SCHEDLLE
‘ F0 FVC
orenings: wotw: O, O/5 JNCHES
ekt R & VERT ROWS of Seons | (72,5125
BOTTOM OF SCREEN : — L T ]
BOTTOM OF SUMP /8.:3.‘_0 :'3_6_4_
& BOTTOM OF HOLE :Fé;s_' _g.‘i'f -
>
je—————roLE DIA: 7 é'/"/wfs

BJTOM o"
filterpad
<4 |
C.m'!\as

£ rom

16183
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UBSERVATWN WELL | =avcro seco | OW-3
COORDINATES .

T2334\FVAPORATION PONDS | NET7#0/.86 £9+E3.77

O 5-BA0-485| B NELSON | TOP OF Ve miseR

DEPTH "1 ELEV.

ELEV. - ToP OF SURFACE casing: L2237 " CFD (FD

ELEV.— TOP OF RISER CASING /’S2. O£

GENERALIZED GEOLOGIC LOG ” ~ GROUND SURFACE /378
-/ \V/, Bl ' M — o — — —— —r——y
s K e
X » )
interbedded fine sands, sitty sands | - 44, , 2 al : .
and sandstone/siitstons above 27 1P . ' -~ SURFACE CASING
bentonite seal. See geologic drill S/ g SIA: /
top for detals. %P g o & INCHES
Materiat below ses) as follows: "_'_3 ".' "" TY?E: STELL
168-173 (SM-CL)- Light brown Wi o | s : =it
(5 YR 5/6} tine to very fine grained / [ t G —m—— BOTTOM OF SURFACE CASING ._2_‘?_{'3_5_.4_:
with lsrge amount of slit and ciay, I = X f| i .
. LY 3
173-175 Sandgtone/Si ne Light e 5 a BACKFILL MATERIAL
brown (5 ,V R g;si very iine grained;

moderatsty to weli cemented; clayey. L *

e /) WNEAT CEMENT GROUT

ezogmgew-vemeon V) [T W/ 25288 BENTON/7E/SACK
S’n:‘?:‘o nmou:n of '\;"f.l grained LR ol CéMW )

| 3 R

L x & ‘ RISER CASING

ol ko | o INCHES
o Ld e SCHEDULE 2O PVC

"
®

2 ]
L x o
4 L . !
L b, TOP,OF SEAL -
x 2 I ANNULAR SEAL _\..\./-Z_/‘g. —-?%g

rvee. 2B INCH BENTONITE FELLETS| |, 23.00-35.2

TOP OF FILTER PACK I-.

FILTER PACK

rvee el ADUA MONTEREY SAND

) 76.8=29.0

TOP OF SCREEN o2\ =2
SCREEN:
on: G INCHES 1w SCHEDULE ‘
ZO0 APV
OPENINGS: WIOTH: O, O/5 NCHES
e AR G VERT ROWS 0F SLO75 | -
BOTTOM OF SCREEN /€7_€ _f’i_{
BOTTOM OF SUMP / 923 :‘.5.-.5_1
e et o™ 23.31-55.0

-@ 188.6 and 190.7 ft.

pppewamaoee L o 7% INCHES

~ BOTTOM OF HOLE e —
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RANCHO

nssmwmuu WELL |~

S£ECO

WELL NO.

OW-34

2234 EVAPORATION PoNES

COORD INATES

NFG+98.5 L£IO+7L.7 AS-8YUILT

PREPARED 8Y

SEGUN LETED REFERENCE POINT FOR MEASUREMENTS
9-/285\9-/ 2 R NELSON JOF OF &£ ~PVC /?/Sf/?_
) i . ] : DEFTH ELEV.
-/_ewv.-rordrsunncs usmc:_/_io_’%_ ’
ELEV. - TOP OF RISEN CASING: /33.9/
GENERALIZED GEOLOGIC LOG - GROUNDSURFACE | éiz 2
~interbedded fine iandn sitts, clays / ': .: |
:onzh-:r::\"onu/llltmnn above ben- .. ... ,. SURFACE CASlﬂG
Ses Geoiogic Drill Log for dmlls. s a T DIA: 8 ///C‘#[S .
ity e e o, T VAl e SrEEr
'S:re 3::"009"1:'3{;1': 15?2::; ?v‘:;sa ra l. : . 2. o V. 35_9
in tﬁl( Intervet, , .. ‘(' e BOTTOM OF SURFACE CASING sl — o o e e e ot
e "lﬂ BACKFILLWATERTAL
) o me /it NEAT CEAIEN T GROY T
o | W/ EELBS BENTON/TE /SACK]
l‘l uln MEA/r
.:. w:' RISER CASING
il b | ow # NVeHES
i b |V SCHEDOULE 2O FPYC
' y TOP OF SEAL
ANNULAR SEAL \_'_/_/g_é :?_7_:4_
e 2 INCH BENTONITE ALLERS | 20| 25.0
TOP OF FILTER PACK
» FILTERPACK
™D AQUA MONTEREY SAND
_ y8.2l/9.7
TOP OF SCREEN g LA
BCREEN:
DiA: <7 //VC%/ES e SCHEDULE
GO FPVE
) . Jorenings: wmom: O. O /5 /NCHA X~
e AIAR © VERT7 KOWS OF SLO/S
BOTTOM OF SCREEN / :?Z Z .{g_‘_z._
REL"S; '2 o .::LZ':&? ;T.Lng ;."2:;‘3 o BOTTOM OF SUMP. —ﬂf‘?_s../_ié —
®114.8.and 131.3 FT, /38.4 -O./
‘ BOTTOM OF HOLE —— e — =
—) e voreoin 7 TR IVCHES
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Appendix C - Test Pit Logs



4™ TEST PIT LOG

>roject RANCHO .SECO-EVAPORATION POND
Sround EL. 142.4 FT.
depth of Pit ___12.0 FT
Jote Excavated SEPTEMBER 5, 1985
0
2
" \
A N
w
.
£
a
S 8 _ \
10
12

Job No. __ 12334-059

TEST PIT NO._11__

Location

N43+ 10, E5+50

Method of Excaovotion _ BACKHOE FORD XL 555-A

J 1¥l

FOTO



Q
(o 1
> .0
~E
22|38
Depth gv E :
Feet [mo|m : Description Remarks
1o /0 !
2.0 Meotum Dense Brown CLAYEY SANDY GRAVEL. Fine Graiw.
o} Damp (GC)
2'3 @ --:E. )
le o1 .
:g Meptum Dense Brown GRAVEL. Fine To Coarse GRaIN.
@ ;- SoMe Sanp. Trace or ctay. Morst. (GP-6C)
o
‘.
6.6 o
.0
(3 [7o4 Dense Brown CLAYEY SANDY GRAVEL. FINE To COARSE GRAIN. HIGHLY
G PLASTIC FINES., MoisT. (GC). -
%6, -
@) fo;
.:_q
12.0 0y
0

Bortom ofF Pit av EL. 130.4 Fr.
| No GROUND WATER WAS ENCOUNTERED DURING EXCAVATION,

T-1

YOTO0 O 1y



TEST PIT LOG _
Project RANCHO SECO-EVAPORATION POND Job No. 12334-059 : TEST P|T NO 1-2
Ground EI._143,7 FI. Location __N 43+10; E 12405 ' :

Depth of Pit ___13.0 FT,

Date Excavated  SEPTEMBER 6, 1985 ~ Method of Excavation _ BACKHOE FORD XL 555-A

0
2 \\ | .' | /
s 6 ' N\
a 8._. _ Nq _ | " _
) | T~/

1w L1 ) e

170_1’0 D 1443



Bortom oF piv AT EL. 130.7 F1.
No GROUND WATER WAS ENCOUNTERED DURING EXCAVATION

P w
e
> 0
- E
22|38
Depth [Eo]E
Feet o slo Descripﬁon Remarks
b-f Loose 10 Mepium Dense Brown LLAIELGRAYEL FINE 7O COARSE
@ / GRAIN. SOME FINE TO COARSE SAND. DAMP To moisT. (GC).
};}
4.6 ,52
@// STiFF Brown TO Repisw Brown SILIY CLAY. Morst (CL-CH). . {8, = 1.75TSF @ 5 Feet
| Q, = 2.75TSF @ 7 Feet
G) ,
8.5 /
4 VERY STIFF REDISH BROWN LLAXELSILI TRACE OF FINE SAND. 0. - 3.40TSF 2 9 Feer
Moist. (MH), P
13.0 o~
A"/

S T2

VOTO Ol



- #BP TEST PIT LOG

Project_ RANCHO SECO - EVAPORATION PON

Job No. 12334-059 TEST PIT NQ T-ﬁ |

Ground EI.  149.7 FT. :

Location N37+05; E 5+50

Depth of Pit __9.0’

Date Excavoted SE#TEMBER 5, 1985 -

Method of Excavation _BACKHOE FORD XL 555-A

- 0

Depthin Feet

10

7010 0 Ly



O
e
> 0
Ll =
o 216l
aZ|3
Depth |Ew|E
Feet |o 6|o Description " Remarks
“-7 Meptum peENSE Brown CLAYFY SAND. Litrie craver. Damp, (SC)
2.5 (0} #% -
+%;) MeD1uM DENSE To pense BRown CLAYEY SAND, OcCASIONALLY CEMENTED
5.0 (@ [ wimn cLay,  LiTrie craver, Dawe, (SC-CL)
’.:1' : .
a* Dense 10 vEry pense Gray GRAVELLY-CLAYEY SAND. Fine vo coarse HARD DIGGING AT A DEPTH
[©) o7 GRAIN. FEW coBBLES To 8 INCHES IN DIAMETER. (SW-SC) ofF 5 AND 9 FEET.
e . .
el
9.0 3

Bottom oF piT AT EL. 140.7 FT.
No GROUND WATER WAS ENCOUNTERED DURING EXCAVATION.
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TEST PIT LOG

Project_RANCHO SECO-EVAPORATION POND

Ground EI. 149.7 FT,
Depth of Pit 12,0 FT.
Date Excavated SEPTEMBER b6, 1985
0
4 \
. E 6 \
w
R
<
§ 8
10
12

Method of Excavation

Job No. 12334-059

_TEST

Location

N37+05; E 13 + 50

PIT NO._x:8

_BACKHOE FORD XL 555-A

SN

VOTIO ) ldi3



D .
Sa
“E|_
aZ|a .
Depth gg E o
Feet Mwoln Description Remarks
0) ~{ LooSE To MED[UM Dense Brown LLAXE¥_SAND WITH SIGNIFICANT AMOUNT
i?f BF CLAI tNE TO COARSE GRAIN. IRACE OF GRAVEL.
o AMP QC . )
o QP4
73 ,
: 22| Mep1um Dense To Dense Dark Brown SANDY GRAVEL. LITTLE CLAY. HAR 1GGING AT A DEPTH
(:) ~g{ n0157. ?Gu—GC). , 8 FEET.
-;.:ol .
o,
8.3 65
“‘l VERY s BROWN To REDISH BROWN SILIY CLAY. TRACE OF FINE SAND, = 3TSF 8 9 Feev
forsr (D).
4 9, = 3.5TSF @ 11 Feer
12|O :
@) 1

oTToM OF P11 AT EL. 137.7 FT.
0 GROUND WATER WAS ENCOUNTERED DURING EXCAVATION.

QLO_QNﬁ
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J. H. KLEINFELDER & ASSOCIATES

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

T C 0104




J. H. KLEINFELDER & ASSOCIATES

GEOTECHNICAL CONSULTANTS « MATERIALS TESTING ERPT C -0 10 4
» LAND & WATER RESOURCES

9795 BUSINESS PARK DRIVE SUITE A
SACRAMENTO, CA 95827-1794

916} 3661701

November 12, 1985
A-2676-1

Bechtel Power Corporation
P.0.Box 60860-Terminal Annex
Los Angeles, California 90060

Attention: Mr. D.B.'Hood
Project Manager
Western 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

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. BVL-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 prov1ded in Table No. 1. The laboratory test

results are presented in the accompany1ng append1ces, divided
according to test types.

A1l tests were performed on samples 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
located 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 appreciaté 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,

e KLEINFELDER AND ASSOCIATES

obert L. Jéh]ers

Operations Manager

OTHER OFFICES: - : l E Da l
faihieild o Sockton ¢ Walnut Creek o fresno e Meiced o Berkeley o Reno e Las Vegas e St Ceorze Uuh N
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TABLE NO. 1

Summary of Laboratory Tests

: ASTM | Appendix Presenting Number of
Type of Test Designation Test Results Tests Performed
Soil : .
Classification D-2487, D-2488 A : 50
Moisture Content  D-2216 B 39
‘Dry Unit Weight D-2937 | ¢ 8
Grain Size. | \ ' 30
Distribution D-422 D (24 sieve analyses
6 hydrometers)
Atterberg Limit -D-4318 E 14
Compaction Test D-1557 F 6
Triaxial :
Compression D-2850 , G 3
Unconfined :
Compression D-2166 o H .2
Direct Shear D-3080 I 2
Consolidation D-2435 O 4
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B-1
.B-2
B-2

B-2

B-2

B-3

12.

15

25.
10.
15,

17.
24.

7.
12,
15.

22.
27.

7

10.
17.

5

.0

0

0
5
5

5

0

5
5

.5

0
5

14,

17

27.

11,

16.
20.

26

9

0 1

.5'

5 1

5(
OI

.0

Q'

14,0

17.

24,
29.

5 ]

OI
0!

9.0

12.
18.

5|

0 1

w1 C 0104

Soil Description

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

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

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

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

Silty CLAY, brown (CL)

Clayey SAND, fine to 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, brown (CL)

Sandy CLAY, fine grain, brown (CL)

SAND, fine grain; trace silty clay
and fine gravel, brown (SP-SC)
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Boring
B-6

B-6
B-6
B-7

B-7

g-7

B-8

B-9
B-9
8-10

B-10
B-10
B-10

22.5

Degth
10.0 - 12.5°
15 - 17.5
22.5 - 24.0°

7.5 - 9.0°
12.5' - 15.0"
19.0 - 21.5"

5.0 - 6.0°
10.0 - 11.5¢
17.5 - 20.0°
22.5 - 25.0°

5.0 - 6.5
20.0 - 22.5°
10.0 - 11.5°
12.5 - 15.0°

17.5 - 20.0"
- 25.0°

mrC 0104

Soil Description

Siity CLAY, with liftle fine sand,
brown (CH)

Clayey SILT, elastic, reddish brown
(MH)

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

Silty CLAY, with fine to medium sand,
brown (CL)

Clayéy GRAVEL (1/2" Max., subangular),

with fine to coarse grain sand, brown
(GC) -

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

Clayey GRAVEL (1/2" Max. subangular),

with fine to coarse sand, brown (GC)
Silty CLAY, brown (CL)

Sandy CLAY, fine grain sand, brown (CL)

Clayey SILT, trace fine sand, brown

(ML)

Silty CLAY, with trace fine sand, brown
(CL) '

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

C]ayéy SILT, trace fine sand,
elastic, brown with white speckles (MH)

Clayey SILT, elastic, reddish brown (MH)

Clayey SILT, elastic réddish brown (MH)
Sandy CLAY, with silt, brown (CL)
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Test Pit

T-1

1-1

T-1

T-1

T-1

T-2

1-2

T-2

T-3

7-3

T-3

jw

—
.

3.

7

9

12.

0

5.

7.
9.

12.

1.

3.

6.

o
ot
>

(3, ]

5t

.0’

0!

O )

.9

Q i

0!
0 [}

5 }

O L

5 1

5|

w1 C 0104

Soil Description

‘Clayey GRAVEL ,fine grain, with

fine to coarse sand, brown (GC)

GRAVEL, poorly graded, f{ne to
coarse .grain (1 1/2" Max.,
subangular) with fine to coarse

~sand and clay (GP-GC)

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

Clayey GRAVEL, fine to coarse ,
grain, with fine to coarse sand,
4% cobbles, brown (GC)

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

Siltty 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

T-4

7-4

7-4

5.5"

11.0!

Ee1 C ' 0104

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.

MOISTURE CONTENT

-
L
oy

Depth(ft)

Depth(ft)

—O o,
s OO

—
]
w.

Depth(ft)

1.0
3.5

_-’
'
S

Depth(ft)
9.0

wrC 0104

% Moisture

6.4

18.8
16.1
15.7

% Moisture

36.1
37.6
42.7
25.1

‘% Moisture

12.5
9.8

¥ Moisture

46.8

'nl\f\l"1-7/<-_ .-..ri-
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Boring:

Boring:

Boring:

Boring:

Boring:

MOISTURE CONTENT

o
'
—

(e ]
1)
~N

Depth(ft)

12.5-14.0
15.0-17.5
25.0-27.5

Depth(ft)

©10.0-11.5

15.0-16.5
17.5-20.0
24.5-26.0

o
!
F-

Depth(ft)

7.5-9.0
12.5-14.0
15.0-17.5
22.5-24.0 -
27.5-29.0

Degth(ft)

- 7.5-9.0

10.0-12.5
17.5-19.0

m1 C 0104

% Moisture

22.7

% Moisture

58.1
41.2
30.1

¥ Moisture

18.0
27 .7
30.4
22.4

% Moisture

w
—
OO O P

»% Moisture

19.5
31.5

16.0
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w1 C 0104

MOISTURE CONTENT

Boring: B-6
| Depth(ft) % Moisture
22.5-24.0 - 47.3
~ Boring: B-7
Depth(ft) . % Moisture
7.5-9.0 21.2
12.5-15.0 30.2
19,.0-21.5 24 .8
Boring: B-8
Depth(ft) % Moisture
5.0-6.0 8.1
10.0-11.5 27.7
17.5-20.0 43.1
22.5-25.0 36.9
Boring: B-9
Depth(ft) % Moisture
5.0-6.0 18.1
20.0-22.5 8.8
Boring: B-10
Depth(ft) % Moisture
10.0-11.5 34.8
22.5-25.0 53.1
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BORING:

BORING:

BORING:

BORING:

BORING:

BORING:

Depth(ft.)

DRY UNIT WEIGHTS

15,0-17.5
25.0-27.5

Depth(ft.)

17.5-20.0

vDepth(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

wr C 0104

Unit Weight(pcf)

70.9
90.3

Unit Weight(pcf)

80.1

Unit Weight(pcf)
81.1

Unit Weight(pcf)

83.4

Unit Weight(pcf)

B-2

Dry
B-3

Dry
B-4

Dry
B-5

Dry
B-6

Dry
B-10

Dry

83.0
84.8

Unit Weight(pcf)

77.3
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SIEVE ANALYSIS

Test Pit T-1

I-1 1-2
Depth: i 1.5 3.5 9.0 12.0' - 0.9'
Sieve Size % Passing
3 172" 100 100 100 100 - 100
3" 100 100 100 100 - ‘ 96
2" 100 100 100 100 87
1172 ‘ 100 96 100 100 77
1 1000 = 95 100 100 66
3/4" 100 64 100 100 57
R YA 70 52 67 78 49
3/8" 66 46 61 72 : 44
No. 4 58 34 50 62 36
No. 10 53 23 42 51 32
No. 20 50 18 36 44 28
No. 40 . 44 14 30 40 24
No. 60 34 12 25 37. 19
No. 140 27 8 22 35 16
No. 200 23 7 19 35 13

ES)

T naAr: =71 ~m a7 1
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 SIEVE ANALYSIS

Test Pit | T-3

Depth: 1.0 3.5 6.5

Sieve Size % Passing
3" 100 _ 100 100
2" 100 100 100
1 172" 99 . 100 100
1 95 100 ~100
3/4" 92 100 .- 96
172" 89 91 ’ 91
3/8" 86 89 84
No. 4 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 57 12
No. 200 33 52 10
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SIEVE ANALYSIS

Test Pit T1-4 »
Depth: 1.0 2.7 5.5
Sieve Analysis % Passing

3/4" 100 100 100

172" » 97 . 93 70

3/8" 96 92 ' 64
No. 4 - 93 88 51
No. 10 ' _ 89 84 38
No. 20 85 . 78 ‘ 29
No. 40 : 77 73 22
No. 60 67 64 18
No. 140 5% 4 59 12
No. 200 51 © 51 11
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STEVE ANLAYSIS

Boring B-1 o -2
Depth : 17.5 - 20" 15 - 17.5" 25 - 27.5
Sieve Size 9 Passing
3/8" 100 - 100 ' 100
No. 4 94 ' 100 100
No. 10 84 99 100
No. 20 : 70 98 99
No. 40 - 50 94 99
No. 60 42 R 86 . 94
No. 140 ' 34 64 87
No. 200 | 32 62 85
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Boring
Depth:

Sieve Size

No.
No.
No.
No.
No.
No.
No.

3/8"
4

10
20
40
60
140
200

Boring

Depth

Sieve Size:

No.
No.
No.
No.
No.
No.
No.

3/4"
1/2“
3/8"
4

10
20
40
60
140
200

B-3

17.5 -

20"

B-6

SIEVE ANALYSIS

B-4

—

15 - 17.5¢"

% Passing

B-7

15 - 17.5' 19 - 21.5'

100
100

100
100
90
84

62

100

% Passing
100

B-5 B-6
10 - 12.5¢

100 100

100 100

100 100

100 ---

100 95

‘99 91

84 R

77 87
B-8 B-9

17.5 - 20" 20 - 22.5'

100 100
100 67
100 63
100 51
100 - 40
99 32
96 24
93 20
84 17
81 16

10 - 12.5°

IQI\Y“E‘ tZ Al A P

wWIC 0104
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Boring

Depih:

STEVE ANALYSIS

- B-10

17.5 - 20!

Sieve Size

3/4“
1/2"
3/8“
NoO.
No.
No.
No.
No.
Nec.
No.
No.

B-10
22.5 - 25!

% Passing
100 100
100 100
100 100
100 100
100 100
_—— 99
‘98 93
96 91
92 .-
- 66
87 65

B C 0104




UNIFIED SOILS CLASSIFICATION SYSTEM
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UNIFIED SOILS CLASSIFICATION SYSTEM
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COMPACTION TESTS

Test: ASTM 1557

Test Pit T-1 | 1-2 1-3
Depth: . l.s 5.00 1.0
Maximum Density 120.8 1bs. 131.5 1bs.  119.9 1bs.
Optimum Moisture 12.4% 9.0%  11.0%
Test Pit 1-3 T-4_ T-4
Depth | o 3.5 1.0 2.7"
Maximum Density ‘124.2 1b55 123.5 1bs 126.5 1bs.

Optimum Moisture 11.2 ¥ - 9.0% 10.4%




140" \ 'SUMMARY OF TEST RESULTS
\ MATERIAL DESCRIPTION: -
A\ A CLAYEY GRAVEL: fine grain €
\ \- with fine to coarse sand |
138 |- \\ \ &
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140 | NAVAN SUMMARY OF TEST RESULTS
\ X MATERIAL DESCRIPTION:
'X»\L CLAVEY GRAVEL: fine to coarse
\ \ : grain, with sand,
138 :\\ brown Qﬁ
- - Test Pit# T-2 @ 5 Ft. o
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140 ) \ SUMMARY OF TEST RESULTS
\ ‘\ MATERIAL DESCRIPTION:
] ' »
\‘\ \ CLAYEY SAND: fine to coarse
grain with fine gravel, brown
138 \ \
— \\ Test Pit#| T-3-1 @ 1.0
\ \ TESYT METHOD ASTM D_1557
| \ DENSITY (PEF) 119.9
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140 \ L\ SUMMARY OF TEST RESULTS
\ & \ MATERIAL DESCRIPTION:
\ SANDY CLAY: fine to coarse
\\ grain with fine gravel, brown
-\\ \ Test Pit#| T-3 @ 3.5 Ft.
_ \\ TEST METHOD ASTM D-1557
: WA | Banarum o 124.2
130 \ Sorent T 11.2
UNIFIED SOIL
CLASSIFICATION CL

128

A N4

DRY UNIT WEIGHT - POUNDS PER CUBIC FOOT

IZI \
/
/ AN CURVES or"voo % SATURATION
ANERANAN FOR SPECIFIC GRAVITY
s \ N EQUAL TO'Z ’s
' \ [ \‘ 2.70
\ \ \ 2.65
N
N
1o AN
N
\k
AN
ARVAN
. AN
RN \\
\ .
AN
NN
1005 4 ) 12 16 ' 20 24

WATER CONTENT - PERCENT OF DRY WEIGHT

0104

et G

l\l . |. H. KLEINFELDER & ASSOCIATES

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

CEOTECHRNICAT CONSLiTAN S INCANUERING LAROIRATORY S
PREPARED BY: DATE COMPACTION DIAGRAM
CHECKED BY: DATE. - PROJECT NO. A-2676-11 PLATE NO.




140 ) \ SUMMARY OF TEST RESULTS
\ \\ . MATERIAL DESCRIPTION: i “
\‘\ \ SANDY CLAY:  fine to coarse Qﬁ,
XF‘\\_ grain, trace fine gravel,  [&
- brown -
139
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DRY UNIT WEIGHT - POUNDS PER CUBIC FOOT

40| ! ) SUMMARY OF TEST RESULTS |
\ \ MATERIAL DESCRIPTION: :
\ A SILTY CLAY: with fine to
coarse sand, trace fine
~\ gravel, brown
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WATER CONTENT-PERCENT OF DRY WEIGHT
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RIC 0104

J.H. KLEINFELDER & ASSOCIATES
A-2676-1 o TRIAXIAL COMPRESSION
UNCONSOLIDATED-UNDRAINED

Boring B:6 86 B-l0
Depth (ft) 10-12& | 15-174  174-20
(PSI) | 8 12 ,14,'
Shear Stress (PSF) 1400 2900» 1000

- Dry Density (PCF) 83f5} 62.4 60.1
Moisture (%) ‘ 36.1 50.8 64.7

N

|PARE /%5 At 2=



il C 0104

. H. KLEINFELDER & ASSOCIATES

UNCONFINED COMPRESSION

Boring: - B-2 B-10
‘Depth : 6'-7.5" : 12.5'-15"
Moisture Conient; 39% . 40.8%
Unit wéight Wet : 111.9 1b. 114.7 1b.
Unit wéigﬁt Dry-: 80.5 1b; 81.5 1b.
T.S.F. . 4,13 : i.34




Shearing Stress {ksf)
w

F O T,

Lo~

0 ! .
» 1 2 3 4 5 -6
Normal Load (ksf)
Test Pit T-1 Initial Dry Density-pef 111.8
Depth 1.5° Initial Water Content-9,__14.2
Sample Description_brown fine Sandy SILT Cohesion-ksf 0.70

with aggregate :

Special Loading Conditions

Angle of internal Friction
28

f=

' m J. H. KLEINFELDER & ASSOCIATES

< GEOTECHNICAL CONSULTANTS —— MATERIALS TESTING

Evaporation Pdnd, SMUD Task 059
Rancho Seco Nuclear Generating
Station, Unit 1
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1 2 3 4 5 6
Normal Load (ksf)
Test Pit T-3 Initial Dry Density-pcf 1190
Depth 3.5 : Initial Water Content-%, 10.7
Samole Description___Brown Cohesion-ksf 0.42
— SILT with aggregate i Angle of Internal Friction
Special Loading Conditions b= 339

| . ' Evaporati’on Pond, SMUD Task 0589
: J. H. KLEINFELDER & ASSOCIATES| ~2ncho Seco Nuclear Gemerating

Station, Unit 1
GEOTECHNICAL CONSULTANTS — MATERIALS TESTING

‘PREPARED 8Y: DATE: ' DIRECT SHEAR TEST

CHECKED BY: . ‘ DATE: PROJECT NO. A-2676-1 | PLATE NO.




PERCENT STRAIN

]_9.5 [ S R et e e lee
0.1 1.0 . 10 .50
PRESSURE - TSF
BORING NO. __ B-1 ' ) _
DEPTH 5-7.5 Ft. INITIAL | FINAL |
SAMPLE DESCRIPTION _ reddish-brown ORY DENSITY — PCF 7807 | 78.7
Clayey SILT ' WATER CONTENT - % 26.5 27.7

§. H. KLEINFELDER & ASSOCIATES

GEOTECHNICAL CONSULTANTS o MATERIALS TESTINC

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

| N
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PERCENT STRAIN

19.5 4+ —— oo —_—
0.1 1.0 ' 10 SO
PRESSURE - TSF
BORING NO. _B-6 —
DEPTH "10-12.5 Ft. INITIAL FINAL -
SAMPLE DESCRIPTION _hrown Silty ORY DENSITY — PCF 82.0 82,0
CLAY WATER CONTENT -~ % 34.5 35.7

J). H. KLEINFELDER & ASSOCIATEsm
CEOTECHNICAL CONSULTANTS --_ MATERIALS TESTING ‘

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

10,57

PERCENT STRAIN

12.0

13.5 17

15.0

16.

18.0 1

19.54—

5 omC 0104

X 0.0 10 SO
PRESSURE - TSF
BORING NO. B-10 ‘
DEPTH 12.5 - 15.0 Ft. INITIAL | FINAL
SAMPLE DESCRIPTION _ hrown-CLAY DRY DENSITY - PCF 72.2 2.2
WATER CONTENT - % 41.2 35.4

J. HOKLEINFELDER & ASSOCIATES

CEOTECHNICAL CONSULTANTS ®  MATERIALS TESTING
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Rancho Seco Nuclear Generating

Station, Unit 1
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_PERCENT STRAIN

11 1 S

12 - e eaa . - - -'_..._:._.-T__-..

13 - - - - ———‘ CETRY

14 0.l - 1.0 ' 10 5O
v PRESSURE - " TSF
BORING NO. B-10
DEPTH 17.5-20 Ft. » : INITIAL | FINAL
SAMPLE DESCRIPTION reddish-brown DRY DENSITY — PCF 77.0 77.0
Clayey SILT WATER CONTENT - % 31.8 38,9
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