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Letter of Transmittal 

March 16,2010 

From: Mike Tietze To: California Energy Commission 
WorleyParsonsAttention: Docket No. 09-AFC-8 
2330 East Bidwell, Suite 150 1516 Ninth Street, MS-4 
Folsom, CA 95630Sacramento, CA 95814-5512 
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Dear Dockets: 

As requested, please find a complete original of the Supplemental Groundwater Resources Investigation for 
Genesis Solar Power Project attached, as described below. 

Pursuant to the provisions of Title 20, California Code of Regulation, WorleyParsons, consultant to Genesis 
Solar, LLC, hereby submits the Genesis Solar Energy Project Draft Decommissioning and Closure Plan. The 
Genesis Solar Energy Project is a 250 megawatt solar electric generating facility to be located between the 
community of Desert Center and the city of Blythe in eastern Riverside County, California. 

This report is submitted as a supplementary report and accompanying data including figures, tables and, to the 
Genesis Solar Energy Project Application for Certification and Genesis Solar Energy Project Application for 
Certification Data Requests, Sets 1A and 1B. A hard copy and electronic copy (CD) are included herein. 

Please feel free to contact me with any questions or concerns at (916) 817-3931 

Sincerely,
 
WorleyParsons Group Inc.
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DECLARATION OF SERVICE 

I, Mike Tietze, declare that on March 16,2010, I served and filed Supplemental Groundwater Resources 
Investigation for Genesis Solar Power Project, Riverside, CA for the Genesis Solar Energy Project 
dated February 22, 2010. The original document, filed with the Docket Unit, is accompanied by acopy of the most 
recent Proof of Service list, located on the web page for this project at: 
[http://ww.energy.ca.gov/sitingcases/genesis_solar]. 

The documents have been sent to both the other parties in this proceeding (as shown on the Proof of Service list) 
and to the Commission's Docket Unit, in the following manner: 

(Check all that Apply) 

FOR SERVICE TO ALL OTHER PARTIES: 

_x_	 sent electronically to all email addresses on the Proof of Service list; 

_x_	 by personal delivery or by depositing in the United States mail at Sacramento, California with first-class 
postage thereon fully prepaid and addressed as provided on the Proof of Service list above to those 
addresses NOT marked ..email preferred." 

AND 

FOR FILING WITH THE ENERGY COMMISSION: 

_x_ sending an original paper copy and one electronic copy, mailed and emailed respectively, to the address 
below (preferred method); 

OR 

x depositing in the mail an original and 8 paper copies, as follows: 

CALIFORNIA ENERGY COMMISSION 
Attn: Docket No. 09-AFC-8 
1516 Ninth Street, MS-4 
Sacramento, CA 95814-5512 
docket@energy.state.ca.us 

I declare under penalty of perjury that the foregoing is true and correct. 
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Genesis Solar LLC 

700 Universe Blvd. 
Juno Beach, FL 33408 
Attn: Mike Pappalardo, Environmental Manager 

Re: Supplemental Groundwater Resources Investigation for Genesis Solar Power Project, 
Riverside County, CA 

 

Dear Mr. Pappalardo:  

This memorandum documents the procedures used for implementation of a supplemental test well 
and aquifer pump testing program to investigate the water supply characteristics of the groundwater-
bearing sediments for the proposed Genesis Solar Energy Project in Riverside County, California (the 
Project).  The objectives of the program were to investigate the hydrostratigraphy, aquifer parameters 
and water quality in the southern portion of the proposed right-of-way for the off-site transmission line 
and access road, about ½ mile to the northwest of Wiley’s Well Rest Stop, on U.S. Interstate 10.  The 
location of the supplemental test well site is shown on Figure 1.  The test well site layout is shown on 
Figure 2. 

BACKGROUND 

The hydrogeology of the Project area was described in detail in the Groundwater Resources 
Investigation, Genesis Solar Energy Project, prepared by WorleyParsons and dated January 8, 2009.  
The principal water-bearing strata in the Chuckwalla Valley Groundwater Basin are Quaternary 
Alluvium, including alluvial fan, valley axial and lacustrine facies; the Pliocene Bouse Formation, 
consisting of either lacustrine or estuarine facies; and the Miocene Fanglomerate, consisting of 
cemented alluvial fan facies.  The Project proposes to utilize groundwater production wells screened 
in the middle to lower Bouse Formation and the underlying Fanglomerate between depths of 
approximately 800 and 1,800 feet below ground surface (bgs).  Work associated with implementation 
of the supplemental test well and aquifer testing program included construction of a multiple 
completion test well to a depth of 1,835 feet bgs, with three screened intervals in the Bouse Formation 
and one screened interval in the Fanglomerate.  This work was followed by isolation of the multiple 
completion zones and implementation of three constant discharge pumping tests to further 
characterize aquifer properties in the middle and lower portion of the Bouse Formation and in the 
underlying Fanglomerate.  Groundwater samples were collected during the pumping tests to collect 
additional data regarding water quality in these formations.     
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SUMMARY OF WORK PERFORMED 

PRE-FIELD ACTIVITIES 

A Project Safety Plan was prepared for the work.  In addition, the following permits were obtained for 
the work: 

• A project description was submitted to the United States Department of the Interior, 
Bureau of Land Management (BLM) and a Determination of NEPA Compliance was 
issued by BLM on November 12, 2009.  The Determination of NEPA Compliance is 
included in Attachment 1. 

• Well installation permits were obtained from the Riverside County Department of Health 
Services and are included in Attachment 1. 

• A Notice of Intent (NOI) was filed with the Colorado River Basin Regional Water Quality 
Control Board (RWQCB) to discharge groundwater from well development activities and 
the aquifer pumping test to a spray field.  The NOI and Letter of Authorization from the 
RWQCB are included in Attachment 1.    

TEST WELL INSTALLATION (TW-2) 

The test well was constructed at the site by drilling a 10-inch diameter boring to approximately 1,835 
feet bgs using the Mud Rotary drilling method.  Cuttings samples were obtained at approximately 10-
foot vertical intervals and a lithologic log was prepared in accordance with Unified Soil Classification 
System (USCS) methodologies and American Society of Testing Materials (ASTM) guidelines.  The 
well construction details and lithologic log are included as Attachment 2.   

Following the drilling of the borehole, the mud was conditioned and a down-hole geophysical survey of 
the borehole was performed by Pacific Surveys.  The geophysical suite included acoustic (sonic) 
velocity, variable density, short and long normal resistivity, lateral log, spontaneous potential, dual 
induction, gamma-ray, borehole deviation, and caliper.  The results of the survey are included in 
Attachment 3.  The final lithologic log was adjusted based on geophysical logging of the test well. 

Following the geophysical survey, the well was installed to approximately 1,835 feet bgs using 5-inch 
diameter mild steel casing and wire wound screen with 0.040-inch perforations.  Four screened 
intervals were positioned at depths of approximately 1820 to 1739, 1601 to 1439, 1123 to 1042, and 
874 to 792 feet bgs.  These screened intervals are designated at Zones 1, 2, 3, and 4 (respectively, 
from lowest to highest).  Annular materials (i.e., No. 3 gradation sand, No. 2/16 gradation transition 
sand, bentonite, and cement grout) were tremie piped into the borehole around the blank casing and 
well screen.  Sand pack materials were placed to depths at least 5 feet above and below the screened 
intervals, and bentonite seals consisting of hydrated bentonite chips were set above and below the 
sand filter packs.  Bentonite grout was placed from approximately 50 to 715 feet bgs. A 50-foot neat 
cement seal was installed in the uppermost portion of the well according to California Well Standards 
(Bulletin 74-90) and County of Riverside well permit requirements.  A-3 foot concrete seal was poured 
at the top of the well, and a concrete pad was constructed around the well at the surface.  The well 
surface assembly consists of a locking monument surface completion.  Work at the project site was 
completed on February 8, 2010. 



 

Supplemental Groundwater Resources Investigation  for GSEP 3 March 10, 2010 

Following well construction (during the period from December 10 to 17, 2009), each of the four 
screened intervals were individually developed by bailing, jetting, air lift pumping and surging until 
residual drilling mud was removed and the removed water was observed to be relatively clear and free 
of sediment.  Groundwater parameters (including pH, EC, temperature, and turbidity) were measured 
during purging.   

PUMPING TESTS 

Pumping tests were conducted by isolating the pumped intervals using K-Packer systems, installing 
wireless recording transducers in the lower portions of the well and pressure transducers with vented 
cables in the upper portions of the well to measure water levels prior to and during the pumping tests, 
and installing a Grundfos 75S100-16 pump and motor in the upper portion of the well.  The 
configuration of the packer system, transducers and pump for each test is shown on the drawings 
included in Attachment 4.  Details regarding the pumping tests are summarized below.    
 
Table 1 – Pumping Test Summary  

Tested Zones Start Date 

Static Water Level at 
Beginning of Test  

(feet btoc) 
Pumping 
Duration 

Average 
Discharge 

Rate  

Zone 1 
(Fanglomerate) 

02/01/10 133.70 24 hours 50 gpm 

Zone 2 (Lower 
Bouse Fm) 

01/18/10 128.40 72 hours 81 gpm 

Zone 3 & 4 (Middle 
Bouse Fm) 

01/05/10 132.37 72 hours 88 gpm 

 

During the pumping tests, groundwater discharge was periodically monitored using a flow totalizer and 
flow meter and recorded.  A continuous (24-hours/day) source of power to the pump was maintained 
for the duration of the pumping tests. Real-time monitoring of pressure transducer data in the data 
logger was conducted to assess drawdown magnitude and verify the pressure transducers were 
functioning properly.  Electrical conductivity, pH, and total dissolved solids (TDS) measurements were 
collected at regular intervals for the duration of the test using a Hannah Instruments multimeter.  
These field measurements are summarized on data sheets included in Attachment 5.   

Groundwater samples were collected from the pump discharge at the beginning, middle and end of 
the pumping tests and analyzed for general mineral parameters, major cations and anions, ammonia 
trace metals, and gross alpha radiation.  The laboratory reports for these analyses are included in 
Attachment 6.   

Pump test water was discharged to a holding tank and disposed to a spray field under permit from the 
RWQCB. The spray field was moved periodically to decrease salt loading of the ground surface and 
prevent runoff.   

After completion of the pumping tests, the pump was removed from the well and the spray field was 
demobilized.  A series of three K-Packers was pushed into place between the Zone 2 and Zone 3 
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screened intervals to prevent vertical circulation of water in the well between the upper and lower 
screened intervals.   

FINDINGS 

HYDROSTRATIGRAPHIC INTERPRETATION 

The location of TW-2 relative to the project site and significant features in the groundwater basin is 
presented in Figure 1.  Cross section locations are shown on Figure 3 and a cross section through 
TW-2 is presented in Figure 4.  The Quaternary Alluvium underlying the site consists predominantly of 
finer grained sediments with limited medium grained and coarse sediments in the upper 150 feet.  
These sediments are interpreted to primarily represent distal alluvial fan and lacustrine facies.  The 
Bouse Formation is interpreted to underlie these sediments at a depth of approximately 250 feet bgs.  
Some medium grained and coarse grained strata were logged in the upper 200 feet of the Bouse 
Formation but the majority of the Bouse Formation to a depth of approximately 770 feet bgs is 
dominated by silt and clay that may be associated primarily with lacustrine depositional environments 
upstream of the narrows that constrict the outflow from the Chuckwalla Valley to the adjacent Palo 
Verde Mesa.  Coarse grained sand and gravel units were encountered between 770 and 930 feet and 
between 1,020 and 1,150 feet bgs and are likely associated with incursions of fluvial deposition.  
Below this depth, interbedded, sandy silt, sandy clay and some clayey or silty sand were encountered 
to a depth of approximately 1,730 feet bgs.  This interval is a more monotonous sequence and may be 
associated with longer term lacustrine or estuarine depositional environments.  The deepest stratum 
encountered during the drilling program underlies these deposits at a depth of approximately 1730 
feet and consists of coarse gravels, cobbles and sands.  These deposits are interpreted to be 
associated with the Miocene Fanglomerate, derived from nearby mountains during tectonic uplift 
during that time.  

The general sequence of sediments described above appears substantially similar to other closely 
logged borings in the eastern Chuckwalla Valley; however, the depths of specific coarse grained units 
cannot be widely correlated based on the available data.  Based on this observation and the results of 
the pumping test of units in the middle Bouse Formation, described below, coarse grained units in this 
part of the basin appear to be of relatively limited lateral continuity.   

ANALYTICAL RESULTS 

Complete analytical reports for samples collected during the pumping tests are included in 
Attachment 6.  The analytical results were generally similar for samples collected during development 
and throughout the pumping tests.  Analytical results for key water quality constituents detected in the 
samples collected at the ends of  the pumping tests are summarized in the table below.  For most 
major constituents, the water quality for each of the tested intervals is remarkably similar.  
Concentrations of Total Dissolved Solids are above 3,000 milligrams per liter (mg/L) throughout the 
tested interval. 
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Table 2 – Results of Laboratory Analyses of Final Pumping Test Samples 

Parameter Reporting 
Limits Zone 1 Zone 2 Zones 3 & 4  

pH (Std. pH Units)  8.2 8.0 8.0 
Specific Conductance (mS/cm) 0.01 5500 5400 5500 
Total Dissolved Solids (mg/L) 25 3100 3100 3000 
Fluoride (mg/L) 0.13 5.5 5.2 5.2 
Chloride (mg/L) 25 1500 1500 1400 
Nitrate (NO3)-N (mg/L) 0.25 ND ND ND 
Nitrogen (Ammonia as N) (mg/L) 0.1 Not Analyzed Not Analyzed 0.14 
Sulfate (SO4) (mg/L) 25 460 500 500 
Alkalinity, Bicarbonate (as 
CaCO3) 10 48 58 56 
Alkalinity Carbonate (as CaCO3) 10 ND ND ND 
Alkalinity, Hydroxide (as CaCO3) 10 ND ND ND 
Alkalinity, Total (as CaCO3) 10 48 58 56 
Hardness, Calcium (calc as mg/L 
CaCO3)  0.5 290 310 260 
Total Hardness (calc as CaCO3) 2.5 300 320 270 
Calcium (Ca) (mg/L) 0.5 98 120 100 
Sodium (Na) (mg/L) 5 880 1000 1000 
Magnesium (Mg) (mg/L) 0.5 1.7 3.4 3.8 
Potassium (K) (mg/L) 0.5 19 21 18 
Manganese (Mn) (mg/L) 0.005 0.080 0.093 0.085 
Iron (Fe) (mg/L) 0.3 0.35 0.73 0.5 
Copper (Cu) (mg/L) 0.01 ND ND ND 
Zinc (Zn) (mg/L) 0.1 0.052 ND ND 
Silica (SiO2) (mg/L) 2 33 37 Not Analyzed 
Dissolved Silica (SiO2) (mg/L) 1.0 40 40 34 
Sulfide (mg/L) (mg/L) 0.1 ND ND ND 
Phosphorus, Total (as P) (mg/L) 0.1 ND ND ND 
Phosphate, Ortho-P  (mg/L) 0.25 ND ND ND 
Arsenic (As) (mg/L) 0.005 0.024 0.022 0.025 
Selenium (Se) (mg/L) 0.005 ND ND ND 
Lead (Pb) (mg/L) 0.005 0.013 ND ND 
 Notes: 
mS/cm – milli-Siemens/centimeter 
mg/L – milligrams per liter 
ND – not detected at or above the laboratory reporting limit 
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PUMPING TEST ANALYSIS 

Pumping test drawdown and recovery curves for the pumping tests are included in Attachment 7.  
Also shown are the slopes of matched curves used to derive transmissivity values.  A summary of 
these analyses is provided in the table below. 
 
Table 3 – Pumping Test Analysis Results 

Test 
Potential Effects and 

Corrections 

Duration of 
Matched 
Interval 

Calculated 
Transmissivity 

(ft2/day) 
Calculated K 

(ft/day) 
Data 

Quality 

Zone 1 
Drawdown 

Barometric correction 330 min; late 
data 

397  5.0 Poor 

Zone 1 
Recovery 

Barometric correction  1,260 min 2,329 29 Fair 

Zone 2 
Drawdown 

Barometric correction 18.1 min; 
early data 

772  4.8 Poor 

Zone 2 
Recovery 

Barometric correction; 
Temperature fluctuation 
may introduce slight 
upward bias 

4,313 min 842 5.3 Good 

Zone 3 & 4 
Drawdown 

Barometric and baseline 
correction. 

1,000 min; 
early to 

middle data 

2,110 13.2 Fair 

Zone 3 & 4 
Recovery 

Barometric and baseline; 
Temperature fluctuation 
may introduce slight 
upward bias  

4,382 min 2,466 15.4 Good 

 

The drawdown data for the pumped intervals were corrected using barometric data collected during 
the tests.  Water level data were collected prior to test initiation and a trend observed in the data 
collected prior to the Zone 3 and 4 test was used to correct the drawdown and recovery data.  This 
trend is graphed in Attachment 8, and is indicative of recovery from aquifer stress.  It is likely that prior 
to the test, groundwater was flowing out of Zones 3 and 4 into the well, and out of the well in the 
deeper zones that with lower water pressures.  In general, later time drawdown data are considered 
more representative of aquifer conditions because they represent a larger volume of aquifer.  In 
addition, when curve match periods are longer and correlation factors are higher, the data are 
generally considered to be of better quality.  On this basis, the most reliable aquifer test results are 
represented by the recovery data from all three tests.  These results are also the most consistent with 
anticipated transmissivities based on lithologic interpretation. 

The average hydraulic conductivity for the three pumped intervals is 17 feet/day.  Applying the 
measured hydraulic conductivity values to the entire interval between 770 and 1,835 feet bgs based 
on the observed lithologies yields an average hydraulic conductivity for the middle to lower Bouse 
Formation and upper Fanglomerate of approximately 10 feet/day.  These hydraulic conductivity values 
are substantially similar to the average values calculated for the eastern Chuckwalla Valley 
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30-Apr-2011 

Groundwater Basin and used in the numerical groundwater flow model prepared to evaluate the 
potential impacts associated with groundwater pumping for the project.  The hydraulic conductivity of 
Zones 3 and 4 is lower than would generally be expected based on the observed sand and gravel 
lithology observed in these intervals.  These results may indicate that the coarse grained sediments 
penetrated in these zones are of limited lateral extent.    
 
 
 
Sincerely, 
WorleyParsons 
 
 
 
 
Michael Tietze 
Infrastructure & Environment Location Manager 
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ATTACHMENT 2: BORING LOG AND WELL COMPLETION DETAILS 
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POORLY GRADED SAND (SP): Brown
(10YR 5/3), fine grained, subrounded,
micaceous, dry.

At 30 feet interbeds of clay evident by
small chunks of clay (1/4" - 3/4" in
diameter) coming out of cyclone.

LEAN CLAY/FAT CLAY (CL/CH): Light
yellowish brown (10YR 6/4), Some silt
(approx. 10-15%), medium to high
plasticity, medium toughness, high to very
high dry strength, hard, dry.

CLAY WITH SILT (CL): Light yellowish
brown (10YR 6/4), approx 20-30% silt,
some sand (~10%), Low-medium
toughness, medium plasticity , none-slow
dilatancy.

POORLY GRADED SAND (SP): Light
yellowish brown (10YR 6/4), fine grained,
subrounded, trace subangular micaceous
coarse sand (approx. 1-5%).

SANDY LEAN CLAY (CL): Light yellowish
brown (10YR 6/4), fine grained sand
(~30%), some silt (~10%), micaceous,
low-medium toughness, medium plasticity.

LEAN CLAY WITH SILT (CL): Light
yellowish brown (10YR 6/4), approx 20-
30% silt, trace sand, medium toughness,
high plasticity.

ARCH drilling to 40
feet bgs. Set 11 1/4"
conductor casing

Driller remarks
hitting clay at 35 feet
bgs.  Start Mud
Rotary at 40 feet
bgs.  Color Change.

At 75 feet bgs
grades coarser.

At 85 feet bgs
grades finer.

20 BAGS -CEMENT -PORTLANDTYPE I/II/V94LBBAGS
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SILTY SAND WITH GRAVEL (SM): Light
yellowish brown (10YR 6/4), 30% silt, fine
grained sand, angular gravel.  At 140 feet
bgs, approx 15-20% clay, decreases with
depth.

POORLY GRADED SAND WITH
GRAVEL (SP): Brown (10YR 5/3), Trace
coarse sand (estimated 1-5%),
subangular.

SANDY LEAN CLAY (CL):  Light yellowish
brown (10YR 6/4), some micaceous,
angular, coarse sand (5-10%), medium
plasticity, fine grained sand (30-40%).
At 180 feet bgs coarse sand <5%,
becomes subangular, sand 30%.

At 195 feet bgs percent silt increases.

LEAN CLAY WITH SILT (CL): Dark
grayish brown (10YR 4/2), 20% silt, trace
sand, micaceous, high plasticity, medium
toughness.

SANDY LEAN CLAY (CL): Brown (7.5YR
4/3), 40% sand, medium plasticity,
micaceous.

CLAYEY SAND (SC): Brown (7.5YR 4/3),
fine grained sand, micaceous, sub-
rounded.

Rig chatter at 135
feet bgs.

Color change.

Color change.

At 190 feet bgs
grades finer.

At 200 feet bgs
some silt.

At 215 feet bgs
grades coarser.
Color change.

At 235 feet bgs
grades coarser.
Color change.

At 265 feet bgs slow
drilling.
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SANDY LEAN CLAY (CL): Brown (7.5YR
4/3), 40% sand, medium plasticity,
micaceous.

At 290 feet bgs approx., 30-40% sand.

SILTY SAND (SM): Brown (10YR 5/3),
micaceous. 20% silt and clay.

LEAN CLAY (CL): Brown (10YR 4/3),
medium plasticity, trace fine sand (1-5%),
semi-micaceous.

At 345 feet bgs trace silt (<5%)

SANDY LEAN CLAY (CL): Brown (10YR
5/3), approx 20% sand.

POORLY GRADED SAND (SP): Brown
(10YR 5/3), trace silt and clay.

SANDY LEAN CLAY (CL): Brown (10YR
4/3), 40% sand, micaceous, medium
plasticity.

CLAYEY SAND (SC): Very pale brown
(10YR 7/3), fine grained sand.

At 270 feet bgs
becomes finer.
At 275 feet bgs
drilling becomes
faster - lens?

Color change.

At 300 feet bgs fast
drilling.  Color
change.

At 325 feet bgs
slower drilling.

At 331 feet bgs
drilling faster.

At 342 feet bgs rig
chatter.

At 360 feet bgs
grades coarser.
Color change.

Color change.

At 390 feet bgs 30%
sand, slow drilling
(40 minutes to drill 6
feet).

Faster drilling at 395
feet bgs. Color
change.

At 408 feet bgs
grades finer.

98 BAGS -GROUT-AQUAGUARDBENTONITEGROUT50LBBAGS
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LEAN CLAY WITH SAND AND SILT (CL):
Grayish brown (2.5YR 5/2), 20-30% silt,
coarse grained sand (15-20%).
At 435 feet bgs, percentage sand
decreases.

SILT/LEAN CLAY (ML/CL): Grayish brown
(2.5YR 5/2), equal amounts of silt and
clay - borderline, fine grained sand (15%),
medium plasticity, low toughness, low dry
strength.

SANDY LEAN CLAY (CL): Grayish brown
(2.5YR 5/2), fine grained sand (approx.
30-40%), some silt (10%), medium
plasticity, low toughness, high dry
strength.

SILT/LEAN CLAY (ML/CL): Grayish brown
(2.5YR 5/2), equal amounts of silt and
clay - borderline, medium plasticity, low
toughness, low dry strength.

FAT CLAY WITH SAND AND SILT (CL):
Grayish brown (2.5YR 5/2), approx. 15%
sand, approx 20-30% silt, medium - high
plasticity, low - medium toughness, very
high dry strength.

LEAN CLAY WITH SILT (CL): Grayish
brown (2.5YR 5/2), 20% silt, some fine
sand (approx. 10%), medium plasticity,
medium to high dry strength, trace fine
grained angular gravel.

At 415 feet bgs rig
chatter. Color
Change.

At 450 feet bgs hard
to collect sample, a
lot of sand
suspended in mud.
At 455 feet bgs rig
chatter.

At 510 feet bgs
conditioned mud.
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At 540 feet bgs trace medium sand, very
high dry strength.

LEAN CLAY WITH SAND AND SILT (CL):
Grayish brown (2.5YR 5/2), approx. 15-
20% fine grained sand, approx. 20-30%
silt, low to medium dry strength.

SANDY LEAN CLAY (CL): Grayish brown
(2.5YR 5/2), approx. 25-30% fine grained
sand, some medium grained sand (approx
10%), some silt (approx 10%). Medium
dry strength.

LEAN CLAY WITH SILT (CL): Brown
(10YR 5/3), approx 20-30% silt, some fine
grained sand.
At 575 feet bgs thin chunks of angular
black shale observed, trace quantities
<1/4" in length.  Percent sand decreases.
At 580 to 584 feet bgs small chucks of thin
black shale <1/4" in length.
At 595 percent silt decreases, clay
becomes very sticky.

LEAN CLAY/FAT CLAY (CL/CH): Brown
(10YR 5/3), some silt (approx. 10%),
medium to high plasticity, medium to high
toughness.

FAT CLAY (CH): Brown (10YR 4/3), trace
silt, medium to high plasticity, high
toughness.

SILT WITH CLAY (ML): Brown (10YR 5/3)
with trace white (10YR 8/1), 30% clay,
low - medium plasticity.

LEAN CLAY WITH SILT (CL): Yellowish
brown (10YR 5/4), 30% silt, trace course
grained sand, medium - high plasticity,
medium to high toughness.

Color change.

At 600 feet bgs
drilling stopped for
geotech sampling,
borehole caves to
330' feet bgs.
At 605 feet bgs very
slow drilling.

Color change.
At 611 feet bgs
drilling becomes
faster.

At 623 rig chatter.

At 643 rig chatter.

Color change.
At 647 very slow
drilling.
Yellowish red sand
observed in shaker,
possibly from
shallower.
At 668 rig chatter.
Color change.
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FAT CLAY (CH): Dark brown (5YR 3/3),
trace silt, high toughness, medium - high
plasticity, no dilatency.
At 670 increases to some silt (approx.
10%), color change to dark grayish brown
(10YR 4/2).

SILTY SAND (SM): Light gray (10YR 7/2),
15% silt, subrounded, micaceous.

POORLY GRADED SAND (SP): Grayish
brown (10YR 5/2), some silt and clay,
subrounded - rounded, micaceous.
At 715.5 feet bgs 6' interbed of clay, dark
grayish brown (10YR 4/2), some silt (5-
20%), medium toughness, high publicity,
high dry strength.

FAT CLAY (CH): Brown (10YR 4/3), trace
gravel, high toughness, medium - high
plasticity.

LEAN CLAY WITH SILT (CL): Light gray
(10YR 7/2, dry), 15% silt, medium
plasticity, medium toughness.

WELL GRADED GRAVELLY
SAND/SANDY GRAVEL (SP/GP):
Subangular angular quartz grains
observed.

LEAN CLAY WITH SILT (CL): Dark brown
(10YR 3/3), 30-40% silt, medium plasticity.

WELL GRADED GRAVEL WITH SAND
(GW): Very dark gray (10YR 3/1), 20%
coarse grained sand, trace medium sand,
subrounded.

POORLY GRADED SAND (SP): Grayish
brown, (10YR 5/2), fine - medium grained

Color Change.

Color Change. At
715 feet bgs
Simulprobe sample.

Color Change.

Color Change.

At 767.5 very slow
drilling (7 feet in one
hour).

Color Change.

At 802 feet bgs
Simulprobe. At
approx 804 feet bgs
30mm cobble
observed in geotech
sample shoe.

At 715
feet bgs
13/33/36

90%
recovery

At 802
feet bgs

17/60/133
60%

recovery

?? BAGS -BENTONITE- 3/8HOLEPLUGBYBARIOD50LBBAGS
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sand, rounded, some silt (approx. 10-
15%).

WELL GRADED SANDY
GRAVEL/GRAVELLY SAND (GW/SW):
Fine gravel, fine - coarse sand, some clay.

POORLY GRADED GRAVEL WITH
SAND (GP): Grayish brown (10YR 5/2),
angular to very angular, likely chips of
coarse gravel up to 5 mm in diameter.

LEAN CLAY (CL)

POORLY GRADED GRAVEL WITH
SAND (GP): Grayish brown (10YR 5/2),
angular to very angular, likely chips of
coarse gravel up to 5 mm in diameter.

WELL GRADED SAND/WELL GRADED
GRAVEL (SW/GW): Grayish brown (10YR
5/2), angular, could be chips of coarse
grained gravel, coarse sand and some
fine grained sand, trace silt.

SILT WITH CLAY: Gray (10YR 6/1), low
plasticity, low toughness.  Driller noted it
could be a siltstone.

Color Change.

Possibly
interbedded sand
and gravel.

At 885 feet bgs rig
chatter.

Based on
geophysics.

At 905-925 feet bgs
slow drilling.

At 925 feet bgs very
slow drilling
advanced 20 feet in
4 hours.

Color change. Hard
drilling.

1.5 SUPERSACKS -SAND - #3MONTEREYSAND

39 BAGS -
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LEAN CLAY WITH SAND (CL): Dark gray
(2.5Y 4/1), high dry strength, fine sand,
percent sand decreases with depth.

At 970 feet bgs LEAN CLAY WITH SILT:
approx. 15-20% silt, high dry strength.

At 980 feet bgs LEAN CLAY(CL): some
silt (approx. 5-10%), medium to high
plasticity, medium toughness, high dry
strength.

At 1010 feet bgs LEAN CLAY WITH SILT
AND SAND (CL):  approx. 20% silt and
10-15% fine grained sand.
At 1015 feet bgs formation becomes
sandier (approx. 20-25%).
At 1020 feet bgs trace coarse sand.

WELL GRADED SAND (SW): Dark gray
(2.5Y 4/1), fine to coarse grained
subangular sand, with silt and clay
(approx. 15-20%). Less silt and clay with
depth.

At 1070 feet bgs the percent coarse sand
increases. Gravel is likely present
indicated by angular material the size of
coarse sand in the cuttings.

At 1080 feet bgs the percent of gravel
increases (approx 10%), fine gravel and
possible trace coarse gravel as evident by
angular fragments in the cuttings.

Color change.
Drilling becomes
easier.

At 970 feet bgs
restricted mud flow,
likely a clay ring.

At 980 feet bgs short
trip out of the hole
to remove clay ring
and increase mud
flow.

At 1021 feet bgs rig
chatter.

At 1040 Simulprobe
sample collected.
Only about 250 mL
in chamber.

At 1060 feet bgs drill
rig broke down for 2
hours.

At 1070 feet bgs
hard drilling and rig
chatter.

At 1050
feet bgs

20/106/214
  %

recovery
not

noted

BENTONITE- 3/8HOLEPLUGBYBARIOD50LBBAGS

1.25SUPERSACKS -SAND - #3



Date Drilled: 11/17/2009 to 12/09/2009

Drilling Method: Mud Rotary, 10" Diameter Tricone

D
e
p
th

 -
 F

e
e
t

RemarksGeologic Description
USCS

Soil
Type

G
ra

p
h

ic
 L

o
g

Well
Schematic

Ground Surface Elevation: 390.12 feet amsl

Northing 2169119.765  Easting 6970187.073

Drilling Contractor: WDC Exploration Well Depth: 1830 ftTotal Depth: 1841 ft

Geologist: Nat Beal, Ed Baqurizo, Ryan Farrell

Notes:  The cuttings log was adjusted based on the interpretation of the geophysical logs.

GEOPHYSICAL LOGS

B
lo

w
s
 /

 6
 "

RSN
(OHM-M)0 20

Natural Gamma

(GAPI)20 220

Reviewer: Mike Tietze

Draft Lithologic Log and Well Completion
Details for TW-2

Genesis Solar, LLC
Project Number: 52004617

RLN
(OHM-M)0 20

Page 9 of 14

1090

1100

1110

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1090

1100

1110

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

GC

SW

CL

SW

ML

CL

CLAYEY GRAVEL (GC):  Dark gray (2.5Y
4/1), fine grained gravel, subrounded to
subangular, trace fine sand.

WELL GRADED SAND (SW):  Dark gray
(2.5Y 4/1), fine to coarse grained sand,
some fine gravel (approx. 10%), some silt
and clay (approx. 5 to 10%).  At 1120 feet
bgs the percentage of silt and clay
increase (approx. 10-15%).

LEAN CLAY WITH SAND (CL): Dark gray
(2.5Y 4/1) medium to high plasticity, fine
grained sand.

WELL GRADED SAND (SW): Dark gray
(2.5Y 4/1), medium to coarse grained
sand, some fine grained gravel.

SILT WITH CLAY (ML): Dark gray (2.5Y
4/1), low plasticity, some fine gravel. At
1160 percentage of gravel increases. At
1170 gravel is angular.

CLAY WITH SILT (CL): Dark gray (5Y
4/1), medium plasticity, medium
toughness, high dry strength, approx. 20-
30% silt. Possibly claystone or siltstone.

At 1210 feet bgs CLAY WITH SILT AND
SAND (CL): approx. 20-30% silt,
approximately 15-20% fine sand, trace
angular fine gravel.

At 1105 feet bgs
very slow drilling.

Drilling becomes
easier at 1110 feet
bgs.

At 1120 feet bgs
very slow drilling.

Drilling becomes
easier at 1130 feet
bgs.

At 1160 feet bgs rig
chatter.

Color Change.

At 1180 very hard
drilling. 1 hour delay
to fix shaker.

At 1205 feet bgs
drilling becomes
easier.

MONTEREYSAND



Date Drilled: 11/17/2009 to 12/09/2009

Drilling Method: Mud Rotary, 10" Diameter Tricone
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Ground Surface Elevation: 390.12 feet amsl

Northing 2169119.765  Easting 6970187.073

Drilling Contractor: WDC Exploration Well Depth: 1830 ftTotal Depth: 1841 ft

Geologist: Nat Beal, Ed Baqurizo, Ryan Farrell

Notes:  The cuttings log was adjusted based on the interpretation of the geophysical logs.
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CLAYEY SAND (SC): Dark gray (5Y 4/1),
fine grained sand, thin gravel lens present
at approx. 1254 feet bgs.

POORLY GRADED SAND WITH SILT
(SP): Dark gray (5Y 4/1), fine grained
sand, weakly cemented, with approx. 10%
silt.  Possibly sandstone.

LEAN CLAY (CL): Dark gray (2.5Y 4/1),
dense, high plasticity.

At 1265 feet bgs
simulprobe sample
attempted. No
sample collection.

At 1265
feet bgs
12/350
(for 5")

68 BAGS -BENTONITE- 3/8HOLEPLUGBYBARIOD50LBBAGS



Date Drilled: 11/17/2009 to 12/09/2009

Drilling Method: Mud Rotary, 10" Diameter Tricone
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Northing 2169119.765  Easting 6970187.073

Drilling Contractor: WDC Exploration Well Depth: 1830 ftTotal Depth: 1841 ft

Geologist: Nat Beal, Ed Baqurizo, Ryan Farrell

Notes:  The cuttings log was adjusted based on the interpretation of the geophysical logs.
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LEAN CLAY WITH SILT (CL): Gray (5Y
4/1), approx. 15-20% silt, high dry
strength, medium toughness, medium
plasticity, some sand (approx. 10%). At
1360 feet bgs possibly thin interbeds of
claystone, dry, hard, thin, laminated
fragments in cuttings. At 1370 feet bgs
percent sand increases. Could be thin
interbeds of sand in formation.

SILTY SAND/CLAYEY SAND (SM/SC):
Gray (5Y 4/1), fine sand.

LEAN CLAY WITH SAND (CL): Dark gray
(5Y 4/1), fine sand, medium plasticity.

At 1450 feet bgs some fine gravel.

CLAYEY SAND (SC): Dark gray (5Y 4/1),
fine grained sand, some fine gravel.

At 1360 feet bgs
hard drilling.

At 1380 feet bgs
simulprobe sample
attempted. No water
sample.

Color Change.

At 1380
feet

bgs12/250/100
(for 2.5)
refusal
1381.2
feet bgs

1.75SUPER



Date Drilled: 11/17/2009 to 12/09/2009

Drilling Method: Mud Rotary, 10" Diameter Tricone
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Drilling Contractor: WDC Exploration Well Depth: 1830 ftTotal Depth: 1841 ft

Geologist: Nat Beal, Ed Baqurizo, Ryan Farrell

Notes:  The cuttings log was adjusted based on the interpretation of the geophysical logs.
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LEAN CLAY WITH SAND (CL): Dark Gray
(2.5Y 4/1), fine sand (approx. 10-15%).

SANDY LEAN CLAY (CL): Dark Gray
(2.5Y 4/1), medium plasticity, medium
toughness, high dry strength, fine sand
(approx. 30-40%), some silt (approx. 10-
15%). Below 1530 dry strength medium.

CLAYEY SAND (SC): Dark Gray (2.5Y
4/1), fine sand, 30-40% clay, some silt
(approx. 5-10%). At 1595 feet bgs the
percentage of sand increases. At 1597
feet bgs sand is weakly cemented possibly
sandstone.

LEAN CLAY WITH SILT (CL): Dark Gray
(2.5Y 4/1), medium toughness, medium to
high plasticity, approx. 15-20% silt, some
fine sand, trace coarse sand.

Color Change.
Driller notes
interbeded hard and
moderate drilling.

Easy and quick
drilling

At 1597 feet bgs rig
chatter.

SACKS -SAND - #3MONTEREYSAND



Date Drilled: 11/17/2009 to 12/09/2009

Drilling Method: Mud Rotary, 10" Diameter Tricone
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Drilling Contractor: WDC Exploration Well Depth: 1830 ftTotal Depth: 1841 ft

Geologist: Nat Beal, Ed Baqurizo, Ryan Farrell

Notes:  The cuttings log was adjusted based on the interpretation of the geophysical logs.
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SANDY LEAN CLAY (CL): Dark Gray
(2.5Y 4/1), approx. 30% fine sand.

LEAN CLAY WITH SAND (CL): Dark Gray
(2.5Y 4/1), fine sand (approx. 15-20%),
chunks of hard dry angular clay in cuttings
approx. 2-3mm in diameter. At 1640 feet
thin interbeds of fine sand likely. At 1645
feet bgs thin interbeds of weakly
cemented sand, possibly sandstone.

At 1675 feet bgs LEAN CLAY WITH SILT
(CL): medium toughness, medium to high
plasticity, approx. 15-20% silt.

SANDY WELL GRADED GRAVEL (GW):
Dark Gray (2.5Y 4/1), coarse sand,
angular.

FAT CLAY (CH): Dark Gray (10YR 4/1),
medium to high toughness, medium to
high plasticity, some silt (approx. 10%).

LEAN CLAY (CL): Greenish Gray (Gley 1
6/10Y), med toughness, medium to high
plasticity.

WELL GRADED GRAVEL (GW): Angular
coarse gravel fragments possibly cobbles.

At 1625 feet bgs
drilling becomes
harder.

At 1660 rig chatter.

Rig chatter and
binding

Color change.

Color change.

At 1732 rig chatter
and binding, hard
drilling.

24 BAGS -BENTONITE- 3/8HOLEPLUGBYBARIOD50LBBAGS
SLOUGH



Date Drilled: 11/17/2009 to 12/09/2009

Drilling Method: Mud Rotary, 10" Diameter Tricone
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Ground Surface Elevation: 390.12 feet amsl

Northing 2169119.765  Easting 6970187.073

Drilling Contractor: WDC Exploration Well Depth: 1830 ftTotal Depth: 1841 ft

Geologist: Nat Beal, Ed Baqurizo, Ryan Farrell

Notes:  The cuttings log was adjusted based on the interpretation of the geophysical logs.
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Becomes sandier at 1805 feet bgs.
SANDY WELL GRADED GRAVEL (GW):
Fine to coarse gravel, possible cobbles,
subangular to angular, coarse sand, little
to no fines.

At 1820 feet bgs WELL GRADED
GRAVEL WITH SAND (GW): Fine to
coarse gravel, subangular to angular,
possible cobbles, coarse sand (approx.
10-15%)
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ATTACHMENT 3: GEOPHYSICAL LOGS 
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 ATTACHMENT 4: PUMPING TEST CONFIGURATIONS 



ZONE 1 PUMP TEST CONFIGURATION

WIRED
TRANSDUCER AT 250'

Zip tied to pump discharge pipe 2" Pump discharge pipe
(Shown separately for clarity)

4 inch Grundfos pump
Model # 75S100-16

Wireless Transducer 300'
70' below static water (130')

PUMP set ~ 400 feet

5 inch well casing

2 inch SCH 40 steel pipe
TOP OF TOOL ~ 775 feet eductor assembly

2 7/8 API male LH back-off sub

K-PACKER (approx 780 ft.)

790 ft

ZONE 4
Wireless Transducer 800'

870 ft

1040 ft

ZONE 3

1120 ft

1440 ft

ZONE 2

1600 ft

K-PACKER (approx 1600 ft.)

• 40 ft PERFORATED PIPE
•
• 1740 ft

Wireless Transducer 1780'

ZONE 1

1820 ft

K-PACKER
40 ft PERFORATED PIPE:
3/8 inch diameter holes, 1 foot
apart, in a staggered pattern.



ZONE 2 TEST TEST CONFIGURATION

WIRED
TRANSDUCER AT 250'

Zip tied to pump discharge pipe 2" Pump discharge pipe
(Shown separately for clarity)

4 inch Grundfos pump
Model # 75S100-16

Wireless Transducer 300'
70' below static water (130')

PUMP set ~ 400 feet

5 inch well casing

2 inch SCH 40 steel pipe
TOP OF TOOL ~ 775 feet eductor assembly

2 7/8 API male LH back-off sub

K-PACKER (approx 780 ft.)

790 ft

870 ft

1040 ft

ZONE 3

1120 ft

K-PACKER (approx 1420 ft.)

1440 ft

ZONE 2

Wireless Transducer 1520'

•
• 40 ft PERFORATED PIPE
•

1600 ft

K-PACKER (approx 1620 ft.)

1740 ft

ZONE 1

1820 ft

1830' Bottom of Well

K-PACKER
40 ft PERFORATED PIPE:
3/8 inch diameter holes, 1 foot
apart, in a staggered pattern.



ZONES 3 & 4 TEST PUMP CONFIGURATION

TRANSDUCER 2" Pump discharge pipe
Zip tied to pump discharge pipe
(Shown separately for clarity)

PUMP set ~ 400 feet
4 inch Grundfos pump

Model # 75S100-16

5 inch well casing

790 ft

ZONE 4

870 ft

1040 ft

ZONE 3

1120 ft

2 7/8 API male LH back-off sub

TOP OF TOOL ~ 1130 feet

K-PACKER

2 inch SCH 40 steel pipe
eductor assembly

1440 ft

ZONE 2

1600 ft

1740 ft

ZONE 1

1820 ft

K-PACKER
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ATTACHMENT 5: PUMPING TEST FIELD DATA SHEETS 
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ATTACHMENT 6: LABORATORY ANALYTICAL REPORTS FOR SAMPLES 
COLLECTED DURING PUMPING TESTS 

















































































































































































































 

Supplemental Groundwater Resources Investigation  for GSEP 14 March 10, 2010 

ATTACHMENT 7: PUMPING TEST INTERPRETATION 
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Trend 14 Hours Prior to Zone 1 Test - Packer at 1700 ft bgs
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TW #2 Zone 1 Drawdown

y = 1.9323Ln(x) + 8.3282
R2 = 0.5863
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TW #2 Zone 1 Recovery

y = 0.3294Ln(x) - 0.362
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TW #2 Zone 2 Drawdown

y = 1.5499Ln(x) + 61.937
R2 = 0.8376
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TW #2 Zone 2 Recovery

y = 1.4758Ln(x) - 0.6977
R2 = 0.9912
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Trend 12 Hours Prior to Zone 3 and 4 Combined Test

y = -0.4527Ln(x) + 1.6254
R2 = 0.9963
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TW #2 Zone 3& 4 Drawdown

y = 0.6618Ln(x) + 14.498

R2 = 0.9842
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TW #2 Zone 3& 4 Recovery

y = 0.5474Ln(x) + 2.0343

R2 = 0.9991
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